




Time to be 
·sh on printers. 

Three hot tips. 
We've just cut our 
prices on three mem­
bers of T I's proven 
impact printer family: 
The OMNI 800 * Model 
810 Receive-Only (RO) 
Printer, plus our latest Models 
840 RO and Keyboard Send­
Receive (KSR). By as much as 
17%. That's in keeping with our 
tradition of reducing cost by im­
proving technology and stream­
lining production. As a result, 
you can now get the values 
you've always been looking for. 
A sure thing. And here's the 
best part: the record of reli­
ability set by our OMNI 800 
Family still stands. Integrating 
any one of these printers into 
your system is a sure invest-

ment that keeps paying off for 
you. Not just in profits, but 
equally important, in customer 
satisfaction. 
Plus backup. Responsive ser­
vice is a natural part of our offer. 
It gives you the support of 
factory-trained representa­
tives in our nationwide service 
network. They're strategi-

cally located near 
all major metro­

politan areas 
and make certain 
that your OMNI 

800 printers are up 
and running all the time. 

For more information on our 
Model 810, our Models 840 
RO and KSR, plus our new 
lower prices, contact your 

nearest TI sales office, or 
write: Texas Instruments 
Incorporated, P. 0 . Box 202145, 
Dallas, Texas 75220. Better 
yet, call us now: 
1-800-231-4717. 
In Texas: 1-800-392-2860. 

Tl invented the firs t integrated 
circuit, microprocessor 
and microcomputer. 

TEXAS INSTRUMENTS 
INCORPORATED 

In Canada, write Texas Instruments Incorporated, 4I Shelley Rd., Richmond Hill. Ontario L4C 5G4. (416) 884-9181. In Europe, write Texas Instruments, MIS 74, B. P. 5, 
Villeneuve-Loubet, 06270, France. (93) 20 01 01. In Asia Pacific, write Texas Instruments Asia Ltd., 990 Bendeemer Rd., Singapore 1233. Telex RS 21399, or phone 25811 22. 

*Trademark of Texas Instruments Copyright © 1981, Texas Instruments Incorporated 
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Frazzled by the hunt for Winchester backup that's easy to Amlyn's Model A506 and 5850 minifloppy disk drives 
use, trouble-free, economical, compact, plug compatible, deliver 8 MBytes of dynamic data storage in a five-diskette, 
which also has 100 + % capacity of 5114" Winchester disk removable MiniPac cartridge. And diskettes can also be 
drives? removed and replaced even with the drive's power on. 

Hunt no more. You just found the solution to your pro- Plug compatible with 5114 " Winchester or 8" floppy disk 
blem. It's the new Amlyn MiniPac Drives, of- ....-----------. drives, the Amlyn MiniPac Drives not only 
fering all you've searched for, plus dynamic back up dynamically ... they also can assume 
on-line operation. primary storage responsibility! 

1758-H Junction Avenue 
San Jose, CA 95112 
(408) 275-8616 
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Should your Winchester drive fail, the 
Amlyn A506 or 5850 will still keep your 
business in business. They will perform all 
system functions. Perfectly. Not only that, the 
Amlyn MiniPac drives do it with versatility 
and reliability unmatched by other minifloppy 
drives. 

So, if you want relief, give us a call. Or 
write. All you have to lose are The Frazzles. 

FOR IMMEDIATE INTEREST ONLY CIRCLE #3 
FOR INFORMATION ONLY CIRCLE #4 
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Integral Data System's Prism dot-matrix 
printer reduces the expense of upgrading by 
permitting users to add modules for color, 
graphics, greater resolution , faster print 
speeds and character sets (seep. 207). Cover 
design by Chris Crosson, Design Resource 
Group, courtesy of Integral Data Systems. 

Page 35 .. . .. .. .. .. . . . ISOs call the shots 

Page 187 . .. .. . . . . ... . Report from Japan 
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C. Itoh's new F-10 Printmaster Daisy­
wheel printer is the compact beauty 
you can easily get attached to.Just look 
at what you get: 

1. Small footprint , low-profile design 
(only 6" high) fits easily into your 
system. 

2. Downloading wheel and impact 
sequences allow use of a variety 
of unique wheels and permit 
OEM's to tune the printer to spe­
cific needs . 

3. Comes in two Shannon-text-rated 
speeds. 40 CPS and 55 CPS. 

4. Industry-standard parallel or 
RS 232-C interfaces and ETX/ACK, 
XON/XOFF protocols provide 
maximum OEM flexibility and 
installation ease. 

5. Extensive, built-in word process­
ing functions allow easy adapt­
ability and reduced software 
complexity. 

6. Uses mono and dual-plastic 
wheels . (Unlike metal wheels , 
dual-plastic provides superior 
print quality over the entire life 
of the wheel.) 

7. Reid proven, firmware intensive 
technology for increased reliability. 

8. Cast aluminum base plate with 
high quality metal parts provide 
lasting dependability. 

..... '"';~· .. , .... , ... ~ : ' .......... ~ ~ 
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9. Low-noise operation is ideal for 
office environment. 

10. Choice of friction feed or bidirec­
tional tractor feed for precise 
print positioning of tabular and 
graphics data. 

11. Uses industry-standard wheels 
and ribbon cartridges available 
from multiple sources at low 
prices. 

12. Universal power supply is stan­
dard and allows worldwide power 
source compatibility. 

13. FCC approved and under 50 
lbs. in weight for fast shipments 
and sales. 

14. Easy-to-load wheels with tested 
and proven method of wheel 
support (spring loaded with pos­
itive detent). 

We could go on. But quite frankly, once 
you see Printmaster perform, you'll 
never look at another Daisy. 

Printmaster is fully backed by 
C. Itoh's warranty and complete sup­
port organiz.ation. Contact C. Itoh 
Electronics, Inc. 5301 Beethoven St., Los 
Angeles, CA 90066 (213) 306-6700. 

~C.ITOH 
ELECTRONICS, INC. 

One World of Quality 

HOW DO I IDVE YOU? 
LET ME COUNT THE WAYS. 
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APPLE m MAY UPSTAGE APPLE IV 

The efforts by Apple Computer, Inc., to remedy the problem of disillusioned dealers and to 
concentrate on the enhanced Apple III may delay the company's introduction of the Apple IV 
personal computer. The Apple IV project is under tight wraps, but there is speculation that its 
introduction has been delayed at least until June. "They need time to gain dealer acceptance for the 
Apple III," says Peter A. Wright, an analyst with the Gartner Group, Inc., Stamford, Conn. The Apple 
IV is expected to be aimed at office applications and to include graphics and networking functions . It 
is believed to be a 16-bit Motorola 68000-based system using the UNIX operating system. The 
machine includes a hard disk and 128K bytes of memory. Some dealers speculate that Apple will have 
difficulty pulling together resources to introduce the new product. Other competitors with similar 
products will already have a lead time when the Apple IV is introduced. Those companies include 
Fortune Systems, Inc., which will not have production units of a competing 68000 µ-based system 
until at least March. The company plans to incorporate a hard disk into its system soon. However, 
Wright points out that Apple has a strong name and customer base on its side, and dealers can trade 
in earlier Apple models for the new system. 

PEBXIN-ELMER READIES CAD I CAM WORK STATIONS, HIGH-END PROCESSORS 

Late this month, Perkin-Elmer Corp. plans to offer work stations that support the CADAM CAD/CAM 
package that P-E licensed from Lockheed Corp . two months ago. Essentially equivalent to work 
stations already installed at Lockheed, the systems consist of a Vector General display tube, a 550 
system console and a 32-bit processor from Perkin-Elmer, a disk drive and an L-shaped desk. A 
company source says two CADAM work stations will be available, including a single-user model 
selling for approximately $150,000 and a dual-user work station priced at about $220,000. These 
versions function as distributed work stations connected to a mainframe computer. The source 
indicates, however, that Perkin-Elmer will offer a stand-alone turnkey CADAM system this year. 
Licensing fees for the Lockheed software will be about $3000 per month. 

Also in the works at Perkin-Elmer are new 32-bit processors that will reportedly fit at the high end 
of the firm's five-model family and that might be introduced by May. 

HEWLETT-PACKARD ANNOUNCES DESK-TOP GRAPHICS SYSTEM 

The latest addition to Hewlett-Packard Co.'s line of desk-top computer systems will be unveiled this 
month. Called the 9836A, the machine is aimed at the computer-aided engineering (CAE) market. 
Like all of H-P's recent desk-top systems, the 9836A used a Motorola 68000 processor. It includes a 
12-in. display and two 5 114-in. floppy-disk drives. Besides H-P's standard Pascal package, the 9836A is 
available with VisiCalc, graphics and statistics software and a project-management package. 
Company officials say other applications packages will be added through H-P's third-party software 
program, HP-Plus. An optional color-graphics interface card and a 256K-byte RAM board are also 
available. A basic 9836A system sells for $11,950. 

The Palo Alto, Calif., company is also introducing a single-user interactive graphics system, the 
HP1360. The system consists of an HP9826A or an HP9836A desk-top computer with a graphics 
interpreter, a graphics tablet and a 13- or 19-in. display. A graphics utility package, called 
InteGral/60, performs device handling, graphics and database functions. With an HP9826A CPU, the 
qystem sells for less than $31,000; with an HP9836A CPU, it sells for about $34,000. 

SEVERAL PRINTER ANNOUNCEMENTS SLATED FOR SPRING 

Florida Data Corp . plans to announce a version of its OSP 120/ 130 office printers with a facsimile 
capability at this spring's National Computer Conference. The new printer will output information, 
and input capability will be added later. The printer includes added electronics and an OCR-like lens. 
Software is under development. OSP printers can be retrofitted with the additional electronics . 

In a recent development in the non-impact printer arena, Xerox and Siemens are battling each 
other to gain major contracts with such companies as NCR. NCR recently signed up for the 
forthcoming Siemens ND-3 laser printer, which may sell for $200,000 in end-user versions. Sources 
close to the Siemens and NCR say that NCR may market the printer in the spring, even before 
Siemens's formal introduction. The loser in the contract, which is estimated to be worth as much as 
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$20 million, is Xerox's unannounced 8700 printer, a lower speed version of the company's 9700. 
Both Wang Laboratories, Inc., and Digital Equipment Corp. are reportedly eyeing Xerox's 

8044-print server. A Wang spokesman, however, says that the 8044 is not being used in the Wang 
image printer. 

Mannesman-Tally is expected to announce the MT-120 matrix line printer this spring at 
Germany's Hanover Fair. The printer, previewed at November's Comdex show, will compete with 
Printronix's 600-lpm P600 printer. The less-than-$1000 MT-120, targeted at personal-computer use, 
is slated to be introduced early this year. 

Delphax Systems, Mississauga, Toronto, Canada, reportedly has shipped the first evaluation 
version of its ion-deposition printer (MMS, June, 1981, p. 179) to Dataproducts' recently established 
Austin, Texas, non-impact printer operation. 

Microtek, Inc., plans to introduce its 80-cps Tekwriter 2 dot-matrix printer by the end of this 
month. The printer was shown as a prototype at November's Comdex, but was not demonstrated. 
The 8085 µp-based nine-wire printer has a standard lK-byte buffer that is expandable to 25K bytes. 
List price is $695, including a tractor assembly. The printer produces graphics when linked with a 
TRS-80 µc and incorporates a print head and mechanism manufactured by Two Day. 

A1tlD TO EXPAND REGISTERED PROM FAMILY 

Advanced Micro Devices, Santa Clara, Calif. , will add to its line of registered PROMs this year. 
Joining the 512 x 8-bit devices are the 8K (1024 x 8) AM27835 and the 16K (2048 x 8) AM27S45 . Both 
are built with AMD's IMOX-II oxide-isolation process, which improves chip densities, and feature 
eight registers in master/ slave configurations. The parts will be available in 24-pin slimline 
packages. Prices have not been established. 

NATIONAL ADOPTS EUROCARD WITH CMOS µC BOARD FAMILY 

National Semiconductor Corp. is adopting the single-width Eurocard format-rather than using 
the Multibus for its new line of board-level products, which will be introduced this month. The 
products, based on the Santa Clara, Calif. company's CMOS NSC800 µc chip set are aimed at RCA 1802 
users . Production is slated for the second quarter of this year. 

OLIVETTI OPE PUSHES FURTHER INTO U.S. DISK-DRIVE MARKET 

Olivetti OPE, Tarrytown, N.Y., intensifies its year-old push into the U.S. peripherals market this 
month with revamped versions of its HD 5615114-in. Winchester-disk drive. Three versions of the HD 
562, which have increased storage capacities and improved track-to-track access times, are 
scheduled for volume production. The HD 56211, 2 and 3, have one, two and three platters, 
respectively, and incorporate ferrite heads. The HD562/ l replaces the earlier HD 561. The 
three-platter HD 562/ 3 has ll.25M bytes (unformatted) and 9 .12M bytes (formatted) storage 
capacity. The HD 562/ 2 has 7 .5M bytes (unformatted) and 6 .08M bytes (formatted) capacity, while 
the HD 56211 has 3 . 75M bytes (unformatted) and 3 .04lM bytes (formatted). Track-to-track access time 
has been decreased from 2 msec. for the HD 561/ 2 to 1.1 msec. for the new drives. Average access 
time for the trio has been cut in half to 66 msec. The two-platter version is priced at $1300 in 
single-unit quantities, and $720 in 1000-unit quantities. 

UNIT LETS PHONE SERVE AS ALPHANUMERIC TERMINAL 

Ten pre-production units of Comput-a-talk, a low-cost system that incorporates a speech-synthesis 
chip for data-entry verification, will be shipped this month by the system's vendor, Telephone 
Computer Co ., Arlington, Va. The product permits touch-tone and rotary telephones to interface with 
various computers and to function as data-entry and -retrieval terminals. Peter J . Tsakanikas, 
company president, says his firm will deliver 100 more units in March, and will then begin volume 
deliveries expected to total 17 ,000 units during the year beginning May 1. Measuring 10 in. wide x 11 
in. deep x 2 in. high, the Comput-a-talk units are essentially single-board computers with modems 
and various translator programs that permit users to enter numerals and letters from phone 
keypads and dials into computers. The units incorporate National Semiconductor Corp.'s Digi-Talker 
speech synthesizer, which can support vocabularies of more than 1000 words. Prices for the units 
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PLESSEY ADDS WINCHESTER STORAGE 
WITH EFFICIENT BACKUP 

WHEN YOU CONSIDER THE BASICS 

GREATER FLEXIBILITY 

Plessey Peripheral Systems offers more con­
figurations, systems options, and software 
enhancements than you thought possible. All 
to give you the most powerful microcomputer 
system available. 

BETTER PRICE 

At the lowest price possible. More perfor­
mance doesn't have to cost more money ... if 
your next DEC computer is a Plessey system. 

FOR LSl-11 /23* 
MICRO SYSTEMS 
28 MBYTE WINCHESTER 

Plessey's SYST-23VT J adds real mass storage 
to the LS 1-11 /23 for a complete microcomputer 
system. 28 Mbytes of reliable Winchester storage 
in a compact table-top package. 

More storage than any LS 1-11 configuration 
DEC * offers. 

1I4-INCH CARTRIDGE BACKUP 
Backup the contents of your Winchester 

onto tape cartridges. System backup takes only 
2.5 minutes per 14 Mbytes with Plessey's fast 
quarter-inch tape streamer. 

Cut media costs too. Tape cartridges reduce 
your costs and store easily. 

*Trademark of Digital Equipment Corporation. 

FASTER DELIVERY 

Call Plessey Peripheral Systems for rapid 
delivery of your SYST-23VT J. Or any other 
DEC-processor-based system. Put the improve­
ments to work for you. 

YOUR NEXT DEC COMPUTER SHOULD BE A PLESSEY SYSTEM 

• 
Plessey 
Peripheral Systems 
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Atten: Marketing Dept., P.O. Box 19616 
169 1 Browning Avenue , Irvine, CA 92714 (7 14) 557-98 11 
TOLL FREE: 800-854-358 1 800-422-4217 (in California) 
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"We help companies get down to 
business in 14 languages. 

Our Scotch® Brand Disk Cartridges 
make sure nothing gets lost in the translation:' 

CIRCLE NO. 7 ON INQUIRY CARD 

Mike Kirk, President 
ITA International, Inc. 
Kansas City, Missouri 

ITA doubled productivity with its 
unique brand of computer-aided 
translation and printing. So today, 
they prepare overseas sales 
materials for Fortune 500 companies 
in 14 different languages: up to 25 
thousand pages per year. To avoid 
formatting problems and guarantee 
reliable storage, they use 16-
megabyte Scotch 940 Disk 
Cartridges on their Phoenix drives. 
That reliability is critical. The servo 
side of each 940 disk is precisely 
written under stringent 3M controls. 
Like all front and top-loading 
cartridges, the 940 disk is 100% 
tested and certified before it leaves 
the factory. 
Plus, all Scotch disk cartridges 
are protected by 3M's exclusive 
CRASHGUARD® disk coating . 
It greatly reduces the risk of a head­
crash, and minimizes the damage 
if one does occur. 
You can get Scotch disk cartridges 
for use on most cartridge drives. 
To find out where, call toll-free: 800-
328-1300. (In Minnesota, call collect: 
612-736-9625.) Ask for the Data 
Recording Products Division. In 
Canada, write 3M Canada, Inc., 
Ontario. 

If it's worth remembering, 
it's worth Scotch 
Data Rec.ording Products. 

3M Hears You ... 
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will range from $995 to $1495, depending upon the computers with which the Comput-a-talk must 
interface. Tsakanikas says order-entry applications will constitute a major market for the product, 
as will applications in health services and manufacturing. Tsakanikas also expects to serve the 
off-track betting market and foresees consumer applications, such as linking home users to on-line 
databases, with the phone serving as an entry terminal and a television serving as the display unit. 
The consumer version of the Comput-a-talk will sell for about $595, he says. Telephone Computer Co. 
will use 28 manufacturer representatives to market the product nationwide. 

PRO SOFTWARE CONVERTED FOR DEC, IBM SYSTEMS 

Two companies plan to convert the Pro application program development software developed by 
Data Technical Analysts in Hawaii (see "Big Japanese firms back CIE's small-business entry," p. 28) 
for use on International Business Machines Corp. mainframes and Digital Equipment Corp . PDP-lls. 
Pro Computer Sciences, Inc., Newport Beach, Calif., plans to sign a joint R & D agreement with a 
Fortune 500 company to convert Pro to its 370 series mainframes nationwide . In exchange, the 
Fortune 500 company will receive a minority share of PCS. PCS will then market the converted Pro to 
other large end users of IBM equipment. 

Another start-up, Pro-Iv, Inc., also in Newport Beach, expects to complete conversion of Pro to run 
on DEC PDP-Us by the NCC this spring. Pro-IV plans to sell the software to DEC Systems houses 
unless high-level discussions held recently with DEC lead to DEC's direct marketing of Pro. 

ESP TRIES AGAIN WITH REVISED DATA-MANAGEMENT PACKAGE 

ESP Computer Resources, Inc. , has just begun shipping a revised version of its dataKEYper, an 
interactive data-management system designed to run on Apple II computers. DataKEYper was 
central to the Hollis , N.H., firm's thrust last spring to add applications software packages and 
turnkey µc systems to its traditional business of data-processing consulting and facilities 
management. The initial version of dataKEYper suffered from architectural problems, says company 
president Robert J . Elliott, and was pulled off the market for reworking. He says that after 
experience with some local customers' installations, the company will attempt to market the product 
nationally through a dealer network. Priced at $250, dataKEYper will probably be enhanced and 
raised in price to about $500, Elliott says. The package will serve as the foundation for a turnkey 
business system ESP plans to offer by the end of this quarter. The bookKEYper I system will consist 
of an Apple II and, typically, Corvus Winchester-disk drives, and will probably sell for less than 
$5000. Versions with floppy-disk drives will also be available. A planned higher level system, 
bookKEYper II, will not incorporate the dataKEYper package, and will be targeted at larger, more 
sophisticated business, Elliott says. The firm may spin off a scaled-down version of bookKEYper I 
that will address the consumer market and will perform such applications as home finances. 

PERKIN-ELMER-BASED OCR SYSTEM TO BE SHIPPED THIS QUARTER 

This quarter, the Optical Business Machines subsidiary of Florida Data Corp . will begin shipping a 
data-entry system incorporating optical character recognition (OCR) and key-to-disk input linked to 
Perkin-Elmer minicomputers. Two versions are available: one is based on P-E's 16-bit model 1620 
minicomputer, and the other is based on the 32-bit model 3210. The systems, which will be 
configured and supported by Optical, include a lOM-byte P-E M46-710 Vanguard cartridge disk 
system, a P-E model 550 keyboard and terminal, a 1600-bpi magnetic-tape unit and Optical's new 
Laser-Two data-processing system OCR machine. Optical provides application software at an 
additional charge. Applications include general accounting, inventory control, piecework reporting 
in factories and data entry for employee attendance in large companies. The system can be used to 
access mainframe databases in remote locations. More than 24 terminals can be linked on the 
system. Prices for the 16 and 32-bit systems are $149,000, and $179,000, respectively, both 
including tape drive. 

RANDOM DISK FILES 

Memorex Corp . plans to enter the 5%-in. Winchester-disk-drive market this quarter with a line of 
6M- and lOM-byte drives called the 506 and the 510. Details of Memorex's new hardware are sketchy, 
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but the company will initially license the drive design from a vendor and then shift to in-house 
production. Whose drive will be used is not known, although reports are circulating that the Santa 
Clara, Calif., drive and media vendor was showing hardware built by Nippon Peripherals, Ltd., at its 
suite at the recent Comdex show. 

Rumors flying around the recent Comdex show to the effect that PerSci, Inc., has shut down are 
unfounded, says Bob Harlan, president of the West Los Angeles, Calif., floppy-disk drive maker. 
Harlan concedes, however, that PerSci is having some rocky times and that sales have dropped by 
nearly 50 percent to the $300,000-per-month level. He also says that there have been layoffs at the 
company, and that he is actively seeking a merger partner. 

The first 3 1/2-in. Winchester-disk drives from a U.S. vendor may appear in evaluation quantities 
this year from an as-yet-unnamed Orange County, Calif., firm. Specs for the 3.3M-byte drive include 
the use of plated media, bit densities around 13,000 bpi and track densities around 200 tpi. Price is 
expected to be $450 per drive in OEM quantities. A 6 .6M-byte spin-off is planned for mid-1983. 

Orange County, Calif., media start-up Charlton Associates, Inc., will move into a pilot production 
facility in Irvine, Calif., this month, a.nd will have evaluation disks on the market during the third 
quarter of this year. First product will be oxide-coated media for high-capacity 51/4-in. Winchesters. 

Follow-on hardware from Minneapolis-based Computer Products Corp. reportedly will include an 
SMD-compatible controller and a Multibus-compatible controller for 5 114-in. Winchesters that is 
expected to include an integral data separator. Both products may appear during the third quarter. 
Also available from Computer Products next quarter is a line of controllers for the Archive/Cipher 
1/4-in. streaming-tape cartridge drives . 

The first product from San Jose, Calif., FCI Magnetics may appear at this spring's NCC in the form 
of 51/4- and 8-in. thin-film Winchester media. The media can be integrated into drives without any 
modification of the read channel. The disks offer higher read resolutions for any flux density. By 
year-end, the firm plans to mass-produce these disks using a totally dry sputtering technique, says 
one source close to the company. The company is also considering media. that will support bit 
densities in the 16,000-bpi range. 

Atasi Corp ., Sunnyvale, Calif., will unveil two high-capacity 5 1/4-in. Winchester-disk drives during 
the second quarter. The hardware reportedly will be in the 20M-byte and higher range, using either 
two or three platters, voice-coil actuators and Seagate ST-506 interfacing. Prices have not been set. 

An upgraded 8-in. Winchester-disk drive will be announced by 3M Co. around mid-year. 
Code-named Alpine, the drive reportedly will offer twice the capacity of the firm's high-end 8533 
60M-byte drive announced last spring (MMS, June, 1981, p . 16). Also rumored for the second quarter 
is 3M's first %-in. streaming tape-cartridge drive. The hardware is designed for backup in systems 
using the 8533 Winchester and carries the code name Pecos. Prices have not been set for either drive. 

Planning shipments of evaluation hardware this year is Sunnyvale, Calif., Data Peripherals. The 
product will be a 5 114-in. removable-only Winchester that will use Dysan Corp. 's BM-byte disk 
cartridge. The drive is used in Seagate's thin-film ST-706 removable-only device and DMA Systems, 
Inc.'s Micro-Magnum 5 / 5 . 

Data Master, Inc., Camarillo, Calif., will announce a two-platter 51/4-in floppy-disk drive at NCC '82. 
The company originally announced its hardware at the 1980 NCC, but has reengineered the device to 
handle 2M bytes of storage using Dysan's spin-coated media and a micro-stepper actuator. 
Subsequent iterations of the drive could offer capacities in the 4M-byte range. 

Longmont, Colo., start-up Amcodyne, Inc., may have its first hardware-an 8-in. Winchester 
combining a fixed platter with a removable disk cartridge-ready for announcement by second 
quarter. The drive is being defined and could come to market at a lower price than competing 
fixed / removable hardware from Control Data Corp. and Perkin-Elmer. 

UNGERMANN-BASS ro DELIVER BROADBAND NETWORK BY MID-YEAR 
Ungermann-Bass , Inc., Santa Clara, Calif., will introduce a broadband network-data, voice 

and video-early this year. The single-cable system will run with U-B's existing Ethernet 
baseband hardware and software after slight modifications by the user, says a company 
source. The system consists of the cable and controller hardware, and the user must add RF 
modems. The company plans to begin deliveries by mid-year. Specifications are still being 
determined. The company will continue to supply Ethernet and new broadband products. 
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More perfonnance than you ever 
imagined - for $1995. If you're con­
sidering a DEC® terminal, C. Itoh 
now has two reliable alternatives that 
could easily change your mind. 

Take our 132-column CIT 101, 
for example. Unlike DEC's VflOO~ 
it includes full AVO performance - as 
standard equipment. You also get a 
96 ASCII character set, plus 128 spe­
cial characters. Characters may 
appear single-width and double­
width, double-height. Reverse video, 
blinking, half-intensity and under­
score may be used in up to 16 
combinations. The cursor may be 
underline or block, blinking or non­
blinking, or invisible to the viewer 
- all under computer control. There's 

raster graphics too. And 19.2K Baud 
asynchronous communications . 
Human engineered features include 
a non-glare screen and detached 
selectric-type keyboard. Of course, if 
all you need is 80-column capability, 
have we got a terminal for you. 

The $1195 SO-column tenninal 
that perfonns like a 132. It's C. Itoh's 
CIT 80, the DEC VT52® emulator 
that's packed with features many big­
ticket terminals don't offer. Things 
like smooth scrolling, soft setup 
mode, line drawing graphics and 
unidirectional RS 232-C printer port. 
A 19.2K Baud main port features 
X/ON-X/OFF protocol as well as full 
and half-duplex in conversation 
mode. Video attributes include 

blinking, underline, halfintensity­
even reverse video. You get CIT 101-
type human engineered features too. 
Plus socketed firmware for maximum 
OEM flexibility. 

Both terminals are backed by 
our 90-day warranty, fully field sup­
ported and ready for immediate 
shipment. So if you're thinking of 
getting a DEC terminal. consider 
the alternatives: CIT 80 and CIT 101. 

For full details, contact our 
exclusive representative, ACRO Cor­
poration, 18003-L Skypark South, 
Irvine, CA 92714. (714) 557-5118. 

~C.ITOH 
ELECTRONICS, INC. 

One world of quality. 

Before you order a VTlOO, 
think twice. 

CIRCLE NO. 8 ON INQUIRY CARD 



When you need a printout fast and 
there's no time for mistakes or failure, 
you can depend on the Dataproducts 
M-200. It's twice as fast as most other 
serial matrix printers. Wit3 reliability 
second to none. 

Yet it's still competitively priced. 

A printhead you can count on. 
We build the M-200's 14-wire head 

to last through at least 300 million 
characters-over two years of typical 
use. In most applications, it will last 
more than 500 million characters. No 
one else has anything like it. 

It can print as many as six copies at 
once. With crisp, easy-to-read type. In 
condensed, standard or expanded 
characters. 

When it's time to replace the head, 
the operator simply snaps the new one 
into place. No service call is necessary. 

At 340 CPS, the M-200 Matrix tnoves 
even f3ster than the boss. 



So easy to own, it practically takes 
care of itself. 

The M-200 requires no scheduled 
maintenance at all. 

It even has an optional status display 
that diagnoses operator faults and helps 
the operator identify other troublespots 
for an engineer. 
A name you can trust. 

Dataproducts is the world's largest 
independent printer manufacturer. For 
18 years, we've built printers for the 

biggest OEMs in the business, putting 
their names on our machines. These 
customers make sure our printers live 
up to some pretty tough standards. 

Now our M-200-and our M-120, a 
180 cps matrix-are available with our 
name on the cabinet. Or with your name. 
30 day delivery. 

Often we can deliver a partial order 
even faster than that. If time is a prob­
lem, give us a call. 
We're here to help. 

We have distributors and sales rep-

resentatives throughout the world. We'd 
love to show you how our printers can 
improve your system. 

Call for more information. Or 
write our Marketing Department at 
6200 Canoga Avenue, Woodland Hills, 
CA 91365. Telephone: (213) 887-8451 

European Marketing Headquarters: 
Egharn, Surrey, England 
Tel: Egharn 784-31161 Telex: 298562 
CIRCLE NO. 9 ON INQUIRY CARD 

Dataproducts1 M-120 and M-200 arc registered trademarks of Dataproducts ~ Inc. 



IN A WORLD 
FULL OF MEDIA HYPE, 
HOW DID DYSAN 

COME SO FAR 
SO QUIETLY? 
Or so fast 7 We d1dn ·r become a SI 00 
million-plus company in less than 
nine years by p roducing JUSt any 
magnetic media. We did 1t by making 
the best. The best 1n disc packs. In 
single rigid discs. In disc cartridges 
In diskettes. And in mini -diskettes. 
M any major OEM 's have recognized 
the difference that Dysan quality 
can make. And have endorsed 1t 
with their own private label. 

Today. there are sales offices and 
distribu tors in the United States and 

Dysan Corporation, U.S. Sales Offices : 

th roughout the w orld. selling and 
serv1c1ng Dysan prec1s1on magnetic 
media to OEM 's. end users and 
retail outlets If our media w as JUSt 
like everyone else·s. w e never w ould 
have come thi s far this fast. 

Prec1s1on magnetic media from 
Dysan. Our media says 1t all . 
For the loca tion o f the Dysan sa les 
outlet nearest you. contric t Dysrin at 
(408 ) 988 -3472 Toll Free (800 ) 
538-8 133 Telex 17 155 1 DYSAN 
SNTA TWX 9 10 -338-2 144 

St. l 0tm. M 0 . 1'3 1414 34401 I I Sunnyv.1le. CA. i40RI / 30· 714 '> I <,1wrm.m O.ik '. CA. 1711) 
90 7- JRO'l / M rLf'<lrl . VA. ( 7011 1'>6-644 I I lr '-'lnf'. CA. (7141 RS J.94(,7 I New York. NY. (2171 
6R7· 7 I 22 I Sch.1t1mhurq. IL. 1·3 I 21 R87 -8 I76 I F.w 0 .1k\. CA. 19161966-8017 / GlemJo r.1 . NJ 
16091939-4767 I Bellevtw. WA. (2061 455 4 7 25 I AtJ,mt.i . GA. (4041 9'>2- 09 19 I A rl1nqton. TX . 
(R I 71 76 1-5 312 I BurlirKJ!On. MA. (61 71 77 'l· S9'JS I Rocky RIVf'I, O H. 17 f (11 l n 31 7'> (1n 
Clevef,1ndl (4 I 21 26 I 0406 (1n P1tt\hurqhl / l1voni.i. M l. ( 1 I ll S2S 8740 

Dysan Magnetic Media is also available Worldwide : 
Arqent 1n<i. A u\t r;ili.1. Au\tri<i. Belqn1m. Br;ml. Can.id.i. Chile. Colomh1.i. Ch1n.i . DPnm,irk. Ern;1dor. 
F1nlrind. Fr;incP. Frpnch Po lyne\1,1. G rperP. Gu.1trm.1l,1. Hong Konq. lcPl,1nr1. lnr11.i . Jv .1PI. Jt.1ly. 
Jrel;inrJ. J;ip;in. Ko re,1. M .11.iy\/.1. M .1 rt1niqt1e. Mexico. Netherl.inrJ \. New 7P.1l.inr1. N orw;1y. Peru. 
Pl11l1pp1nP\, Puer to R1r o. S.1t1r11 A r,ib1.1. S1ng.1pore. Sot lt h Afm .. 1. <,p.11n. '.werJen. Sw 1Uerl,;nr1. 
T;11w.in. H1.i1l ;md. United K1nqr1om. Uruqu<1y. Vrne1t1Pl,1. We\ tern ()erm.1ny 

Dysan Flexible Diskettes are also available from all Computerland Stores. Sears Business 
System Centers, and many independent computer outlets nationwide. 
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Seagate defers thin-film drives, 
unveils conventional Winchester 

Seagate Technology, the domi­
nant supplier of 5¥4-in. Winchester 
155 disk drives, plans to ship 
production quantities this quarter of 
its ST-412, a two-platter, 12M-byte 
device equipped with manganese­
zinc ferrite heads. At the same 
time, the company announced that it 
planned to defer-perhaps indefi­
nitely-its ST-512, a two-platter, 
5Y4-in. Winchester that was the first 
of its kind to offer similar capacities 
through the use of thin-film 
read/write heads, and that has 
already begun to ship in evaluation 
quantities (MMS, April, 1981, p. 
135). 

The decision to upgrade storage 
capacities of Seagate hardware from 
the 6M-byte level of the ST-506-the 
first 5 1/4-in. Winchester to be 
introduced (MMS, April, 1980, p. 
79)-to the current 12M-byte level 
using ferrite head technology rath­
er than the thin-film components 
originally proposed, is the result of 
an unanticipated demand for small 
Winchesters in the 12M-byte range, 
says Finis Conner, executive vice 
president and co-founder of the 
Scotts Valley, Calif., peripherals 
house . "Higher capacity drives 
continue to be announced in large 
numbers," he says. "This has 
created both a real and a perceived 
demand for this hardware that is 
growing faster than we had 
anticipated ." The ST-412, he says, is 
Seagate's response to this demand. 

The new drive operates at 345 
tracks per in. (compared to 255 tpi 
for the ST-506 and 270 tpi for the 
thin-film ST-512), and incorporates 
the same number of cylinders (306) 
as the ST-512. Both drives operate 
at 10,417 bytes per track. The 
ST-412 operates at 9074 bits per in. 
compared to 7690 bpi for the ST-506 
and more than 10,000 bpi for the 
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Production of Seagate Technology's 12M-byte ST-512, the first 5V4-in. Winchester to be 
equipped with thin-film read/write heads (r.) has been deferred in favor of the ST-412, a 
12M-byte device incorporating manganese-zinc ferrite heads, like the ST-512 and the 
company's BM-byte ST-506 (I.), the new drive stores data on two platters. The new drive is 
scheduled to go into production this quarter. 

ST-512. Transfer rates are set at 5M 
bytes per sec.-the same as 
previously announced Seagate hard­
ware. 

Conner reports that his firm 
already has orders for the new 
drive. "We've had this device in the 
back room for some time," he says. 
"We don't feel that there will be any 
problems with it and that we can 
ramp up production to the 12M-byte 
level very quickly." One reason for 
this, he explains, is commonality of 
parts. "Aside from the heads 
themselves," he says, "the only 
difference between the ST-412 and 
the ST506 is the stepper motor and 
the band actuator. We've changed 
these in order to accommodate the 
increased number of cylinders on 
the new drive." 

Conner stresses that Seagate's 
decision to offer higher capacity 
drives using conventional heads and 
to defer production of thin-film 
Winchesters is market driven and is 
not the result of any technology 
problems associated with thin-film 
components. Many feel , however, 
that the decision to go with ferrite 
heads may have been forced on 
Seagate by production problems at 
Dastek Corp.-the company's sole 
source for these heads (see "Tech­
nology exchange seen pushing 
thin-film heads", p. 18). 

Production issues aside, many 
feel that the application of thin-film 
read/write head technology to small 
Winchesters may have been prema­
ture anyway. Texas Instruments 
Inc., which holds a manufacturing 
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license for both the ST-506 and the 
thin-film ST-512, introduced a two­
platter, 12M-byte, thin-film media 
drive using conventional ferrite 
read/write heads at the recent 
Comdex show. "Thin-film media is 
the right answer to 12M bytes," says 
one TI engineer. "We don't need 
thin-film heads." Tl's new 5114-in. 
Winchester will operate at 9200 bpi 
and 400 tpi, respectively, and will 
store data on 306 cylinders. 
Evaluation hardware is due this 
quarter, with production quantities 
slated for mid-year. Single-unit 
pricing is set at $1575 , with 
quantity discounts at the 500-unit 
level reportedly available at 38 
percent off. Pricing for the ST-412 is 
set at $1500 in single-unit quantities 
and $950 in 500-lot orders. 

Others also feel that thin-film 
read/write heads are not called for . 
"Multiple-sourced heads of this type 

won't be available in quantity until 
1983 at the earliest," says Menlo 
Park, Calif. , consultant James 
McCoy. "Even then, this technology 
may offer little to the small 
Winchester market that cannot be 
achieved by using conventional 
ferrite heads." The reason: accord­
ing to McCoy, the full benefits of 
thin-film technology will not be 
realized unless it is coupled to 
advanced media designs and con­
trollers. "Until then," he says, 
"conventional manganese-zinc fer­
rite heads in the conventional 
monolithic Winchester configura­
tion, or newer ceramic/ferrite 
designs will be more than capable of 
supporting 12M bytes of storage on 
two-platter, 51/4-in. Winchesters, 
much less three-platter devices. " 

Jim Porter , Mountain View, 
Calif., consultant and publisher of 
Disk/Trend R eport, also feels that 

1982 is not the year of the thin-film 
51/4-in. Winchester. "The majority 
of the 51/4-in. drives shipped this 
year will be in the 6M-byte range ," 
he says. "The market for these 
drives is still very price sensitive, 
and is still in the floppy-disk­
upgrade mode. Six megabytes is 
more than enough to meet this 
requirement." Nonetheless, Porter 
says that 12M-byte drives will be 
shipping in some quantity this year, 
and that more importantly, systems 
integrators will begin designing 
them into new offerings. 

Santa Barbara, Calif. , industry 
analyst Raymond Freeman Jr., 
anticipates that 12M-byte, 5114-in. 
Winchesters may be more popular 
in 1982, however. "Business com­
puters will develop an appetite for 
more mass storage, " he says, 
"especially as multi-work-station 
systems become more common-

TECHNOLOGY EXCHANGE SEEN PUSHING THIN-FILM HEADS 
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The exchange last November of 
thin-film read/write head technologies 
between Dastek Corp. and Informa­
tion Magnetics Corp. (lnfoMag) may 
signal the first of a series of 
inter-company agreements aimed at 
ensuring a second-sourced supply of 
criticial components to vendors of 
small Winchester-disk drives. 

The move by the two firms involves 
passing design and development 
information from Dastek, a Los Gatos, 
Calif., subsidiary of Dysan Corp. to 
lnfoMag, a wholly owned subsidiary of 
Santa Barbara-based Computer and 
Communications Technology Inc. 
(CCT). lnfoMag, in turn , will pass on to 
Dastek its back-end expertise in 
grinding and lapping heads and in 
system assembly and production. The 
exchange calls for each company to 
develop compatible, interchangeable 
products. No money is involved in the 
transfer. 

"The independent thin-film-head 
business is groping a bit, and the 
Dastek/ lnfoMag exchange is an 
interesting approach toward resolving 
some of the problems these vendors 

are facing ," says Santa Barbara­
based industry analyst Raymond 
Freeman Jr. One such problem is lack 
of customers, despite the fact that the 
large-volume market for 51/4-in. Win­
chesters may be moving to higher 

· capacity levels faster than originally 
anticipated. There is also some 
question about whether Dastek 's 
production facilities will be up to the 
challenge. In a move seen by many as 
a partial response to the production 
problems, Dysan has already taken 
complete control over Dastek. 

Finis Conner, executive vice presi­
dent and co-founder of Seagate 
Technology is concerned, however, 
that production problems at Dastek, 
combined with a demand for higher 
capacity hardware, could be the first 
skipped beats in Seagate's otherwise 
smooth entry into the rotating­
memory business and its early 
dominance of the 51/4-in . Winchester 
market. As a result, Seagate plans to 
ship production quantities of a 
12M-byte drive equipped with manga­
nese-zinc ferrite heads later this 
quarter. 

"There is potentially a huge market 
for thin-film read/write heads, and 
Dastek won't be able to cash in on it if 
it has to supply components only to 
Seagate ," says industry analyst 
Andrew Roman , "Dastek made a wise 
decision when it lined up with 
lnfoMag." 

Dastek will also be able to take 
advantage of lnfoMag's extensive 
in-place sales and marketing staffs, 
both of which Dastek lacks, Roman 
says. " lnfoMag, on the other hand, 
gets the technology it needs to 
counter the thin-film-head efforts of 
Goleta , Cal if . neighbor , Applied 
Magnetics Corp." 

lnfoMag itself does not see thin-film 
technology creating any significant 
impact on the small-Winchester 
market until 1983 at the earliest, 
however, and will not ship any product 
developed under the agreement with 
Dastek to any other drive vendor until 
a restriction clause limiting sales 
exclusively to Seagate expires in April 
of this year. 
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place ." In this light, he sees 
Seagate's decision to use ferrite 
read/write heads as a prudent one. 
"It reduces the risk for the buyer," 
he explains. "Their decision should 
be viewed in a positive vein." 

For his part, Conner still believes 
that 51/4-in. Winchesters equipped 
with thin-film read/write heads may 

not be too far off. Evaluation 
versions of a three-platter thin-film 
spin-off of the 12M-byte, ST-412 
could be announced this fall, he 
says. Also due around the same 
time are evaluation versions of the 
thin-film ST-706, a 6M-byte, remov­
able-only, 51/4-in. Winchester using 
the disk-cartridge media developed 

by Dysan Corp. in conjunction with 
Seagate and DMA Systems, Inc., 
Santa Barbara, Calif. (MMS, N ovem­
ber, 1981, p. 46). "We believe that 
the industry must go to thin-film 
heads," Conner says. "This has been 
part of our business plan since we 
founded the company over two years 
ago." -John Trifari 

Apple tries again Apple III was first criticized by 
dealers whose demonstration mod­
els were failing long before off-the­
shelf quantities were available. 
Typical problems associated with 
the machine included loose chip 
sockets and faulty connectors be­
tween the PC board and the 
computer. 

with enhanced Apple Ill 
More than a year after releasing 

the Apple III computer, which 
officials at Apple Computers, Inc., 
admit was unreliable and "software­
starved," the company is rere­
leasing the machine. This time, the 
number-two-ranked personal- and 
small-business-computer supplier 
claims the unit to be problem-free 
and better suited to the small­
business market. 

Prices for the revamped Apple 
III, including a new operating 
system, seven new software pack­
ages, as much as 256K bytes of 
memory and a Winchester-disk 
drive, start at about $3500, $500 
less than its predecessor. 

Peter Lieu, an analyst with 
Arholdt & S. Bleichroeder and an 
Apple II user, says that Apple's 
move to re release the Apple III is a 
response to International Business 
Machine Corp.'s recently intro­
duced personal computer (MMS, 
October, 1981, p. 63). "They (Apple) 
want to give their dealers an 
indication that something is being 
done to respond to the IBM 
challenge," says Lieu. "So they 
match IBM in memory size and 
software and they provide a 
hard-disk drive, which IBM doesn't 
have. " Lieu adds, however, that the 
Apple III has a bad reputation 
among dealers and users and that, 
despite the $500 price cut, the 
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bare-bones machine is still more 
expensive than IBM's personal 
computer, which starts at $1595. 

Introduced at the 1980 National 
Computer Conference, the original Barry Yarkoni, Apple's manager 

The rereleased Apple Ill includes the Business Graphics Ill software package, which 
enables users to create graphics displays and hard copy. 
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for strategic planning for the 
Computer Systems Division, says 
that improved quality-control audits 
have eliminated most of those 
problems. "What they should have 
done was introduce the Apple III 

when it was ready and not a year 
ahead of time," says Lieu. 

While Apple sources concede that 
the Apple III was late hitting the 
market, they rebuff criticism that 
the enhanced version was designed 
as a response to the challenge posed 
by IBM in the low-end market. "For 
a long time, we've expected the 
likes of IBM and Xerox to enter the 
market," notes Yarkoni. "But our 
response to new competition is 
something that has been planned for 
the last two years-not since 
August." 

William Hood, vice president and 
general manager of Apple's Com­
puter Systems Division, says the 
small-business-computer market is 
growing so quickly that Apple can 
persevere and strengthen its 25-
percent market share, despite an 
entry "as seemingly threatening as 
IBM's." 

About 327,000 low-end computers 
were shipped in 1980, but Venture 
Development Corp., Wellesley, 
Mass., projects that more than 2 
billion such units will be shipped 
annually by 1985. Venture's Karen 
Hurowitz adds that shipments of 
small-business computers priced at 
less than $20,000 are increasing at a 
33-percent annual rate, from a 
projected total of 60,000 units in 
1981 to more than 142,000 units in 
1984. 

While the original Apple III 

included 128K bytes of non-expanda­
ble internal memory, the new 
system provides as much as 256K 
bytes using an expansion board that 
incorporates 64K-byte chips ac­
quired from multiple sources. The 
memory-upgrade board was avail­
able to owners of Apple ms in 
mid-December and will be offered 
as a system option early this year. 
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To put added capability into the 
hands of small-business users, 
Apple provides the optional 5114-in. 
ProFile Winchester-disk drive. Pro­
viding 5M bytes of storage, 35 times 
that of Apple's conventional 143K­
byte floppy-disk drive, ProFile 
accesses data 10 times faster than 
the floppy unit. Yarkoni says that 
ProFile is best suited for applica­
tions such as accounting, which 
require large databases. 

The hard-disk drive includes a 
head-disk assembly built by Seagate 
Technology Corp. and an Apple­
built intelligent controller, power 
supply and interface card. The only 
backup for ProFile is another 
hard-disk unit. "For the market 
we're dealing with," says Apple's 
Hood, "if the data is so valuable as 
to require backup, then the cost of 
another ProFile would be insignifi­
cant." ProFile is priced at $3495. 

A new sos 1.1 operating system, 
designed to use the full 256K-byte 
memory and to support the 5M-byte 
ProFile, was also unveiled for the 
Apple III, along with seven software 
packages. Those packages include 
Business Graphics III, VisiCalc III, 

Access III, Apple Writer III, 
Business BASIC, Apple III Pascal 
and Script III. Software delivery 
schedules were not announced, but 
Yarkoni says additional sos 1.1-
compatible programs will be avail-

Prime Computer has dipped into the 
IBM Corp. management ranks for a new 
president and chief operating officer. 
Joe M. Henson, 48, comes to the Natick, 
Mass.-based Prime following a 27-year 
career with IBM, where he most recently 
served as vice president of management 
services for the company 's General 
Products Division. Henson replaces John 
K. Buckner, Prime 's vice president of 
finance, who had been interim president 
for nearly five months following the abrupt 
departure of Kenneth G. Fisher last 
summer. Buckner has resumed his 
finance position. Fisher remains tight­
lipped about his future plans and his 
reasons for resigning. In addition to the 
president and chief operating officer 
posts, Henson was also named a director 
of the company. 

able through the company's Special 
Delivery Software Program (see 
"Hardware vendors scramble for 
software," p. 115) next year. 

In the meantime, Apple III users 
may have to use Apple II software, 
which can be run on the larger 
system using a new emulation mode 
diskette. Further, CP/M programs 
might be able to run on the Apple III 
by early next year. An Apple source 
says that the CP/M system will be 
provided by Microsoft, Inc., Kirk­
land, Wash. 

Yarkoni contends that programs 
written for sos 1.1 are superior to 
those written for CP/M, but that 
Apple cannot ignore the existing 
CP/M library. He admits, however, 
that Apple is using CP/M as an 
expedient until additional sos 1.1 
programs are available. He adds 
that IBM is using the same strategy 
for its personal computer. 

Customers who purchased the 
original problem-plagued Apple III 

will receive the sos 1.1 operating 
system, upgrades to existing soft­
ware offerings and a diagnostic disk 
to identify hardware bugs, free. 

If major problems arise with the 
old machines, Yarkoni says, users 
can return their systems to an 
Apple service center for repair or 
replacement. "We've weeded out 
most of the flaky machines in the 
field, " he says. - Frank Catalano 
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Half-high 8-in. floppy race 
heats up with Shugart entry 

Shugart Associates will begin 
deliveries of a "slimline" 8-in. 
floppy-disk drive this month. The 
Sunnyvale, Calif., company's SA810 
and SA860 join the offerings of three 
other vendors in the first major 
redesign of 8-in. hardware in 
several years. The change may 
bolster the 8-in. hardware's sales, 
which have been sagging under 
growing shipments of 51/4-in. 
drives. 

"Last year was the turning 
point," says industry analyst An­
drew Roman, Newark, Calif. "Ship­
ments of 5¥4-in. drives exceeded 
those of 8-in. drives." He says to 
help shift the balance and maintain 
volume shipments, the 8-in. market 
needs slimline hardware. 

Key to the new hardware's 
anticipated success are its physical 
size and its compatibility with 
current 8-in. products. As the 
moniker implies, the drives are half 
the height of standard 8-in. devices. 
Therefore, it's possible to double a 
system's storage capacity without 
repackaging or increasing the space 
by stacking two slimline drives on 
top of each other. 

protect their investment in SA850 
interfaces and driver software." 
Analyst Roman expects slimlines to 
impact new designs in the market 
for single-board computers, sys­
tems with CPU and I/O on one board 
the size of a floppy-disk drive. 

Genesis of the slimline design is 
credited to Micro Peripherals, Inc. 
The Chatsworth, Calif., company 
introduced the first slimline in the 
spring of 1980, but deliveries of 
evaluation units did not start until 
November of that year. Company 
officials say the hardware was 
delayed because customers wanted 
a shorter, as well as thinner, 
package. The MPI hardware is, in 
fact, less than half height. 

With about 1000 evaluation units 
delivered, Tandon Corp., also of 
Chatsworth, is the only volume 
shipper. The company's single-sided 
slimline was unveiled at last year's 
National Computer Conference. A 
double-sided version has since been 
introduced. 

Siemens Corp., Anaheim, Calif., 
has a slimline drive under develop-

ment and hopes to have prototypes 
of double-sided hardware ready by 
this year's National Computer 
Conference. 

In the half-height derby, MPI 
claims its series 40 to be the winner. 
The models 41 and 42 measure 2 in. 
high, 11 Y4 in. deep. Shugart's SA810 
and SA860 are 2. 3 in. high and 12 in. 
deep, and Tandon's 848-1 and 848-2 
Magnum drives measure 2.3 x 
13. 35 in. Siemens is less definite 
about its drives' dimensions, but is 
certain they will be half-height. All 
companies' drives are 8.55 in. wide. 

Jim Porter, Mountain View, 
Calif., analyst and publisher of 
Disk/Trend Report, says that slim­
lines will keep some manufacturers 
in the 8-in. fold, but he doesn't 
anticipate a significant effect on 
5¥4-in. drive shipments. He esti­
mates that total 1982 8-in. hardware 
shipments will be 1.9 million, and 
that 5%-in. shipments will approach 
3 million. 

J. Barrie Clark, product manager 
for rotating memories at Siemens, 
agrees with Porter on the impact of 
slimlines on 5%-in. drives. "The 
effect will be minimal," he says, 
explaining that the important bene­
fit of the smaller drive is size. It 
seems users are interested in 5¥4-in. 

Additionally, drive makers have 
reduced the lengths of the hardware 
by at least 2 in. Although the 
change of depth allows for some 
innovative system design, it is just a 
bonus of the overall repackaging of 
the hardware. "The depth of the 
drive isn't important," says Roman. 
"The height is." 

JAPANESE SLIMLINES EXPECTED BY SPRING 

The immediate effect of the 
slimline hardware will be that 
system OEMs now using standard 
8-in. drives can double their 
systems' storage capacities without 
repackaging. 

Shugart's product manager for 
the SA810/860, Ray Heckman, says, 
"Those OEMs who need to go to a 
desk-top system can, and still 
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Domestic suppliers of half-high 8-in. 
floppy-disk drives don't plan to have 
the u.s. market to themselves for very 
long. Most observers expect Japa­
nese manufacturers to enter the u.s. 
by this spring with slimline hardware. 
" I expect at least six Japanese 
competitors by NCC," says Shugart's 
Ray Heckman. 

At least one Japanese vendor has 
already shown a half-high drive. YE 
Data, which designed Qume Corp.'s 
first floppy-disk drives, displayed 
hardware at the Sicob show in Paris 
last fall. It's rumored that YE 's 
arrangement with Qume might be 
broadened to include the Japanese 
firm 's YD180, a 12.e-in.-deep, half-

high drive available in Japan. 
NEC is thought to be readying its 

half-high FD1165 hardware for a 
second-quarter u.s. introduction. The 
device measures 13.1 in. deep. The 
company has reportedly delivered 
several thousand FD1165s in Japan. 

Most Japanese drive vendors are 
expected to enter the half-high 
market. Many are already delivering 
drives to Japanese small-systems 
vendors. The list of likely vendors of 
high-high floppy-disk drives reads like 
a who 's who of the Japanese 
electronics industry. Besides, NEC 
and YE Data, observers anticipate 
products from Hitachi, Toshiba and 
Mitsubishi. 
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Most small system users think all micro­
Jmputers are created equal. And they're 
ght. If you want performance, convenience, 
tyling, high technology and reliability (and 
'ho doesn't?) your micro usually has a price 
1g that looks more like a mini. It seems big 
erformance always means big bucks. But 
~t so with the SuperBrain! 

Standard SuperBrain features include: twin 
~uble-density 514 " drives which boast nearly 
50,000 bytes of disk storage - expandable 
l 1 O megabytes. A full 64K of dynamic 
AM. A CP/M* Disk Operating System to 
1sure compatibility to literally hundreds of 
pplication packages presently available. And, 
12" non-glare, 24 line by 80 column screen. 

You'll also get a full ASCII keyboard with 
an 18 key numeric pad and individual cursor 
control keys. Twin RS232C serial ports for 
fast and easy connection to a modem or 
printer. Dual Z80 processors which operate 
at 4 MHZ to insure lightning-fast program 
execution. And the list goes on! Feature after 
feature after feature. 

Better yet, the SuperBrain boasts modular 
design to make servicing a snap. A common 
screwdriver is about the only service tool 
you'll ever need. And with the money you'll 
save on purchasing and maintaining the 
SuperBrain, you could almost buy another one. 
For under $3,500, it is truly one of the most 
remarkable microcomputers available anywhere. 

Whether your application is small 
business, scientific, educational or just word 
processing, the SuperBrain is certainly an 
exciting solution to the small computer 
problem. And since you can easily expand it, 
you'll probably never outgrow it. 

Call or write us today for a complimentary 
copy of our "SuperBrain Buyer's Guide." We'll 
show you how you can get big system per­
formance without having to spend big bucks. 

91rfC ~xr lTEC 
2Jl5 SYSfEMS® 
2300 Broad River Rd . Columbia, SC 29210 
(803) 798-9100 TWX: 810-666-2115 

TM 
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Micro Peripherals, Inc., claims its model 40 to be the winner in the half-high race. Its 
model 40 measures 2 in. high, 11 V• in. deep. 

hardware regardless of the initial 
investment in interfaces and soft­
ware. 

The slimline hardware will have 
no immediate effect on existing 8-in. 
hardware. "New systems will 
incorporate the thin drives," says 
Porter. "But that will not happen 
instantaneously." Heckman at Shu­
gart doesn't expect the SA810 or 
SA860 to begin affecting Shugart's 
standard-height, double-sided, dou­
ble-density SA850 design-ins until 
next year, and even then he expects 
the effect to be minimal. 

MPI chairman, Ralph Gabai , 
expects a slow deterioration of the 
standard 8-in. market. He says, 
however, "Some of the market will 
never change." Analyst Roman 
adds, "I don't expect a phase-out of 
standard 8-in. hardware. Once a 
drive has been designed into a 
system, it's there for 10 years." 

Roman maintains the the overall 
effect of slimlines will be positive. 
New systems will incorporate the 
slimline hardware, he says, but the 
total effect will be to sustain 8-in. 
products in general. "Standard 8-in. 
hardware has matured," he says. 
"Shipments of older products will 
slow down, but they will never 
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stop." One result of this slowdown, 
he contends, will be a drop in the 
prices of standard 8-in. hardware. 

Roman says the availability of 
half-high drives will force manufac­
turers of standard-height 8-in. 
hardware to reduce prices, although 
he doesn't expect the cuts to be 
drastic. A Shugart SA850, for 
instance, sells for about $400 in 
quantities of 5000 units. Roman 
says a 5-percent drop should put the 
hardware into the same price 
category as the new drives. 

In contrast, a Shugart spokesman 
says, his company sees no impact on 
the prices of standard 8-in. hard­
ware for at least a year. "It's simply 
a matter of availability," he points 
out. Until manufacturers can ramp 
up their production of half-high 
drives, he says, prices of standard 
hardware will remain steady. 

In the long term, however, 
Shugart expects the prices of 
traditional 8-in. devices to rise in 
response to inflation. The drives are 
mature and are no longer driven by 
technology. 

Prices for slimline drives will be 
lower than those of standard drives 
because manufacturers are further 
along the learning curve. "They've 

worked out the problems encoun­
tered in building standard floppies, 
and are tooled up for manufactur­
ing," Roman points out. And as 
drive makers move down the new 
curve, the Shugart spokesman says, 
prices will drop further. 

Tandon Corp. vice president, Don 
Taylor, says his company, for 
instance, has reduced the costs to 
build its slimline drives by almost 40 
percent, resulting in a 10 to 20 
percent reduction in the price of a 
drive to a volume buyer. Although 
his firm has not set prices for its 
drives, Siemens's Clark also be­
lieves that half-high hardware will 
sell for 10 to 20 percent less than 
standard drives at first. Prices will 
drop further within two or three 
years, he adds. "On a price-per­
pound basis only," he says, "the new 
drives have to cost less." 

Shugart's SA810 single-sided, 
half-high drive will be priced at less 
than $400 in quantities of 500, says 
the company. The SA860, in similar 
quantities, will sell for about $450. 
MPI's model 41 sells for $300, and 
model 42 sells for $400, both in OEM 
quantities. Tandon's TD 848-1 sin­
gle-sided drive sells for $350, and the 
double-sided TD 848-2 sells for $405 
in 500-unit quantities. 

Estimates vary for the number of 
slimline drives to be shipped this 
year. Analyst Porter estimates that 
by year-end, less than 5 percent of 
the total 8-in. drive market will be 
slimline hardware. That number 
could grow to about 30 percent in a 
few years, he adds. Analyst Roman 
expects an industry total of 65,000 
for 1982. In contrast, Tandon's 
Taylor says his company will be 
shipping 5000 drives a month by the 
end of the first quarter of this year 
and plans to be delivering nearly 
12,000 a month by year-end . 
Heckman says Shugart will produce 
about 50,000 devices this year. MPI's 
Gabai estimates a similar number-
20, ooo to 50,000--for his firm. He 
says the market "could become 
explosive, though." -Larry Lettieri 
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DEC designs great CPUs. 
Data Systems Design gives 
you disk storage to match. 

For CPU quality, you can't beat DEC's 
LSl-11 and PDP®-11. But their disk storage 
doesn't always measure up. At Data 
Systems Design, data storage is our only 
concern. Thats why our DEC®-compatible 
disk systems are more reliable, less 
expensive, more compact and easier to 
maintain than the disk systems you get 
from DEC. 

And you get more choices of systems, 
too, so you can pick the exact features 
your product application requires. 

DSD 880 gives you more 
megabytes per buck for your 
PDP·11 and LSl-11. 

With the addition of a new DSD 880 
version, you now have three choices in 
winchester disk storage: 31.2, 20.8 or 7.8 
megabytes. Each with a choice of 0.5 
single- or 1-megabyte double-sided floppy 
backup. More capacity for less cost-per­
megabyte than any comparable DEC 
alternative. 

To match the capacity of the DSD 880's 
31.2-megabyte winchester disk, for 
example, you'd need three DEC RL02 

even offer 
LSl-11 and 
PDP-11 

users. And 
you 'd have 

three ungainly boxes over 30 
inches high-as compared 

with the DSD 880's 
compact 51h-inch panel 
height, which saves you 

rack space and cabinetry 
costs and allows use in space­

critical applications. 
Whether you choose the 32.2, 21 .8 or 8.8 

megabyte winchester/ floppy system, your 
disk system is more cost-effective than any 
comparable DEC disk drive or combination. 

The hardware bootstrap is built right into 
the interface so you don't have to pay extra 
for a separate board. 

The DSD 880 interfaces require 70% 
less backplane space than equivalent DEC 
configurations. 

And the HyperDiagnostic '" panel simplifies 
troubleshooting for cost-effective remote 
diagnosis. 
Fully compatible three ways. 

The DSD 880 is hardware-compatible. It 
integrates with any DEC LSl-11 or PDP-11 
computer-based system. Combine the DSD 
880 with a VT103 containing an LSl-11 / 23 
and you've got a complete, powerful table­
top microcomputer with up to 32.2 mega­
bytes of storage. 

Software compatibility is no problem 
either. You can use your RT-11 or RSX-11 
operating systems with RL01 or RL02 (win­
chester) and RX02 (floppy) handlers. With 
no modifications at all. And the DSD 880 
runs all applicable DEC diagnostics and 
utilities. 

It's media-compatible, too. DSD floppies 
can use either DEC double-density or IBM 
single-density formats. 

With its higher capacities, smaller size, 
lower cost and more, the DSD 880 gives 
your DEC computer-based system the disk 
storage it deseNes. 

A choice of 4 floppy systems. 
Pick the features you need. Data Systems 

Design gives you more choices in DEC­
compatible floppy disk systems, too. 

Each of the four 
floppy systems is 

packaged in 
a low-profile 
51h-inch 
chassis. All 
offer built-in 

hardware 
bootstrap 
and com­
plete DEC 

RX02 com­
patibility, plus a choice 

of domestic or international configu­
rations, and complete documentation for 
easy system integration. 

DSD 480 provides double-sided 
floppy storage for your LSl-11 
or PDP-11. 

For twice the capacity of DEC's RX02, 
choose the DSD 480. An optional 
EXCHNG ·• software program lets the DSD 
480 transfer files between IBM- and DEC­
generated diskettes. 

DSD 470 gives you low-cost 
double-sided floppy storage 
for your LSl-11. 

The DSD 470 is software compatible and 
can be configured for single- or double­
sided diskettes. And its single-board 
controller/ interface " has far fewer parts 
than separate boards for better space 
utilization and improved reliability. 

Choose DSD 440 for single-sided 
floppy storage with your LSl-11 
or PDP·11. 

The DSD 440 is RX01 and RX02 
software-compatible. It can transfer data 
20% faster than DEC's RX02, and features 
built-in self-diagnostics for easy seNicing. 

Choose DSD 430 for lowest 
entry cost with your LSl-11. 

With 2 single-sided 
floppy drives, the 

DSD 430 gives 
you full RX02 
compatibility 

and complete 
LSl-11 / 23 four-level 
interrupt support . 



More reliable performance and easier maintenance. 

A revolutionary concept 
In uptime: Remote diagnosis 
ends costly service calls. 

The true measure of a system is its 
ability to perform. Day after day, reading 
and writing data on demand. Data 
Systems Design units outlast any other 
disk system on the market. But even the 
most rugged system has an occasional 
problem. And that's when Data Systems 
Design really shines. 

You know the usual service scenario. 
There's a problem, so you call the service 
rep. And wait for a return call. Then you 
wait for someone to show up. And every 
minute is costing money, in addition to the 
high cost of the service contract itself. 

Data Systems Design ends all that with 
the service system that will soon be the 
industry standard: remote diagnosis. 

HyperDiagnostics;· standard on the 
DSD 440, 480 and 880, allow the user to 
test, exercise and debug without a CPU 
or a service call. Easy-to-use controls 
activate microprogrammed routines, and 
LED indicators designate fault status. On 
the 430 and 470, ODT-driven self­
diagnostics and software diagnostics assist 
in troubleshooting. 

A call to our service hotline gets instant 
back-up and confirmation of the 
diagnosis.t Our service records show that 
over 20% of the problems are fixed over 
the phone, with no service needed. 

LED fault indicators 

Write protect switches 

System status display 
bars (display system 
status through front 
bezel) 

DSD 880 HyperDlagnostlc '" Panel 

When a f<1ulty module is isolated, Rapid 
Module Exchange '" gets the user back 
on-line faster than a service call. Thanks 
to our system's modular design, the user 
simply swaps modules after consultation 
with a hotline advisor. We usually ship out 
a 11ew module the same day a failure is 
diagnosed in a specially-designed 
reusable carton for easy return of the 
original module. 

For less than half the cost of a DEC 
service contract, our HyperService '" 
option extends warranty protection for one 
year beyond the standard 90 days and 
covers factory repairs and Rapid Module 
Exchange Service. 

At Data Systems Design, we have care­
fully considered every step in the process 
to make service as easy and cost-effective 
as possible. 

Get the disk storage you deserve 
for your DEC-based system. 

For full technical details, write Data 
Systems Design, Inc. , 2241 Lundy Avenue, 
San Jose, CA 95131 , or call the sales office 
nearest you. 

United States: Western Region (408) 
727-3163; Eastern Region (617) / 69-7620. 
International: Australia: Melbourne 
03 / 543-2077, Sydney 02 / 848-8533; 
Canada 416 /625-1907; Denmark 01 / 
83 34 00; Finland 90 / 885011; France 
03 / 956 81 42; Israel 03 / 298783; Italy 
02 /4047648; Japan 06/ 323-1707; 
Netherlands 020 /45 87 55; New Zealand 
4/ 693-008; Norway 02178 94 60; Sweden 
08 / 38 03 70; Switzerland 011730 48 48; 
United Kingdom 01 / 207-1717; West 
Germany and Austria 089 /1204-0. 

• This controller/ interface is also available separately 
as the DSD 4140. 

t Although these services are available within the 
U.S.A. only, comparable service is available through our 
international distributors . 

'"HyperDiagnostics, HyperService, Rapid Module 
Exchange and EXCHNG are trademarks of Data Systems 
Design. ~DEC and PDP are registered trademarks of 
Digital Equipment Corporation . 

Circle 101 for DSD 880 information. 
Circle 102 for DSD 480 information. 
Circle 103 for DSD 470 information. 
Circle 104 for DSD 440 Information. 
Circle 105 for DSD 430 information. 
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Big Japanese firms back 
CIE's small-business entry 

Japan has already invaded the low 
end of the u.s. OEM small-business 
computer market, so why should 
another entry have industry observ­
ers raising their eyebrows? First, 
crn Systems, Inc., the company 
planning to announce the Japanese 
computer this month is backed by 
C. Itoh & Co., Ltd., Tokyo, Japan, a 
company with revenues three times 
those of International Business 
Machines Corp. CIE is also backed 
by Hitachi Ltrl.'s Consumer Prod­
ucts Division, with its massive 
manufacturing capacity. The two 
companies represent combined rev-
enues of $60 billion a year. Second, Sushil Garg, Pro's chief developer (seat­
CIE's initial offering will feature a ed), fine tunes the software for Hitachi's 
software program called Pro, which 68000-based computer as CIE executive 
the Irvine, Calif., start-up says will ~~.e president Jay Kear(/.) and a visitor look 

avoid the oft-discussed program­
ming bottleneck by eliminating the 
coding and debugging steps in­

volved in application-program de­
velopment. 

The new hardware, dubbed the 
CIE 68-20 in its basic configuration, 
is a desk-top system built around 
the CIT 101, c. Itoh's VT-100-
emulating terminal, and a 16-bit 
68000 µp from Hitachi with 128K 
bytes of main memory and a 
communication controller for four 
RS232 devices. Mass storage is 
provided by the first U.S. appear­
ance of Nippon Peripheral Corp. 's 
lOM-byte, 5¥4-in. Winchester-disk 
drive. Backup will be handled by YE 
Data's double-sided, double-density 
5¥4-in., 96-track-per-in. floppy-disk 
drive, announced for the first time 
in the U.S. at the November, 1981, 
Comdex by Qume as the Fastrack 
532. Single-quantity price is expect­
ed to be $10,000, plus a licensing fee 
of $1500 to $2000 for the Pro 
software. CIE also offers C. Itoh's 
letter-quality FlO printer in quanti­
ty for less than $1000. 

28 

With several million dollars of C. 
Itoh's R & D behind it, CIE Systems 
is buying and moving into a 
$5-million building in Irvine, Calif., 
says Jay Kear, the company's 
executive vice president and gener­
al manager. Once settled, CIE will 
immediately use its cash operating 
fund of $5.6 million and its ample 
credit for its plans to sell tens of 
thousands Hitachi computers to 
OEMS. 

C. Itoh had decided to market Pro 
software before hardware was even 
considered, says Kear. The third 
implementation of an application­
level operating system developed 
by Sushi] Garg, at Data Technical 
Analysts, Honolulu, Pro is already 
licensed and marketed in other 
versions by General Automation 
and Microdata under the names 
NoCode and All, respectively. Pro 
is claimed to reduce application­
development time by a factor of four 
to 20, depending on the application. 
In one benchmark test performed 
by Garg, an order-entry application 

that took 320 hours and 30 min. to 
implement on a Microdata Reality 
system with a full complement of 
software tools, was up and running 
in 18 hours and 42 min. using Pro. 
Microdata cites more conservative 
figures, which nevertheless show a 
6. 5 reduction in development time. 

CIE is the only Pro licensee to 
take an OEM approach. As such, 
Kear says, the company is not 
competing with either Microdata, 
GA, or Capra, another licensee 
expected to have a Pro system in 
March or April. But at the end-user 
level, the high quality and volume 
production that have given the 
Japanese an edge in other markets 
will be an important CIE advantage, 
Kear says. 

"Hitachi's Consumer Product Di­
vision makes a number of electronic 
goods-TVs under its own name and 
for RCA, for example-which rou­
tinely sit in somebody's house for 
five years without failing," Kear 
says. "It's a company geared to high 
volume and low cost with fantastic 
quality and reliability. We went 
with them rather than with the 
Hitachi computer group that makes 
mainframes because the Consumer 
Product Division has an almost 
unlimited manufacturing capability, 
second to nobody, including IBM." 

But while not too many people 
question the hardware offering 
from CIE, the market success of Pro 
remains to be seen. "Pro and All 
may have their greatest impact in 
lower end systems," says Warren 
Blossom, Microdata's vice president 
of marketing. He says interest in 
Microdata's high-end Sequel system 
with All has been strong, however, 
especially among large companies. 
"Turnaround time of three years for 
new applications requested of 
swamped data-processing depart­
ments is not uncommon, and the 
Sequel system with All promises 
some relief. Yet we are being very 
cautious. We want to make sure the 
product is debugged before we 
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Gems for expanding your database! 

PRIAM's fabulous family of Winchester disc drives 
makes it easy and economical for you to keep pace 
with rapidly increasing database requirements. With 
capacities from 11 to 158 megabytes, PRIAM's 14-
inch and 8-inch-disc drives all have the same inter­
face. And they are incredible cost-per-megabyte 
values: PRIAM's 68-megabyte DISKOS 6650 costs 
less than $3000 in OEM quantities. 

Facets of PRIAM design that permit higher capacities 
and reliability include linear-voice-coil head posi­
tioners, fully servoed for high track densities and 
accurate, repeatable data accessing. Precise control of 
disc speed results from crystal-controlled, brushless 
DC motors. 

PRIAM's SMARTand SMART-E (with ECC) Inter­
faces, controlling up to four drives in any mix, are 
your fastest and easiest path to a Winchester data­
base. If you have a Storage Module Drive controller, 
PRIAM drives can be supplied with a matching 
interface. ANSI compatibility is also available. 

Controllers for PRIAM drives are also available for 
the DEC PDP-11 and LSI-11, Data General Nova 
and Eclipse, General Automation, Intel Multibus, 
Motorola Exorciser and Versabus, Perkin-Elmer, 
RS-232, S-100 and TI-990. A complete list of sources 
for controllers is available upon request. 

TAKE A CLOSER LOOK AT PRIAM'S 
WINCHESTER COLLECTION ... 
For full details about PRIAM's 

drives and interfaces 
call or write now to: 

IPRilAM 

Microprocessors control head positioning and spindle 
speed, as well as checking drive readiness whenever 
power is applied. PRIAM's jewels of design efficiency 
are all-DC to operate with any world power source. 
They're compact and lightweight: the 34, 68 and 158 
megabyte 14-inch units are only 7" X 1 7" X 20" in 
size and weigh only 35 pounds. Eight-inch units with 
capacities of 11, 35 and 70 megabytes are floppy­
disc-drive size and weigh 20 pounds. 3096 Orchard Drive , San Jose, CA 95134 (408) 946-4600 TWX 910-338-0293 

CIRCLE NO. 15 ON INQUIRY CARD 
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We know how important personal service is. As well as 
attention to detail. Quality second to none. Guaranteed perfor­
mance. And prices that care about your budget. You get all these 
and more with OPUS where guaranteed 48-hour delivery turn­
around is the order of the day. Everyday. We're just the right 
size for you. Large enough to fill your every need. Small enough 
so you never get lost in the shuffle. So dial 800/321-9330. 
Or write to Computer Resources, Inc., 4650West160th 
Street, Cleveland, OH 44135. And begin to enjoy T.L.C. 

® 

Quality Flexible Diskettes, Single-Disk Cartridges, Multi-Level Disk Packs, and Magnetic Tape. 

CIRCLE NO. 162 ON INQUIRY CARD 
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Control electronics ... interface electronics . . . 
power-supply electronics . .. all the electronics come built right 
into Datel-Intersil's panel printers. No more of the do-it-yourself 
hassles of print-mechanism-only panel printers. No more space 
problems. 

You get many other convenience features, too. Like 
whisper-quiet thermal printing (no ink, no ribbons, no hammers, 
no noise, no mess!). There are models with full alphanumeric 
printing ... parallel or serial input capability ... inverted printing 
for text (TTY) or lister applications ... and much more. All in 
pint-sized packages one-third smaller (and lighter) than other 
panel printers. 

Datel-Intersil also gives you plenty of choice. It's the 
broadest line of its kind anywhere. 

To learn more about Datel-Intersil's hassle-free,cost­
saving, got-everthing mini-printers - and how they can simplify 
printer applications for you, call or write any sales office in the 
U.S. or overseas. 

Model DPP-Q7 Parallel. Seven-column numeric printer. 
Two hundred forty lines/min. Selectable positive or negative 
TTL full-parallel BCD input plus input storage register. Same 
size, shape and interfaces of digital panel meters. Only 4.4 

pounds. Selection of printout formats. 115/230 VAC power. 
Priced from $549. 
Model APP-20 Parallel. Twenty-column, 96-character 
ASCII alphanumeric printer. Seventy-two lines/min. TTL bit­
parallel, 7-bit character - serial, selectable positive or negative 
true. Input storage register. Programmable control. Tall charac­
ters. Selected inverted text printing. Single-character printing. 
115/230 VAC power (DC-powered models also available). Same 
compact dimensions as DPP-Q7. Priced from $675. 
Model APP-20 Serial. Similar to alphanumeric APP-20 
Parallel model, but designed for full serial 20mA optoisolated and 
RS-232-C data input. Seventy-five to 9600 baud data rate. 
Needs only two wires to interface. Can be remotely located from 
hazardous data source. Tall characters. Selectable inverted text/ 
lister printing. Priced from $ 795. 
Model APP-48 Serial. Forty-eight column, 96-character al­
phanumeric printer with second 96-character set of special fig­
ures, currency symbols, etc. , European characters, Greek letters, 
others. Seventy-two lines/min. Full serial 20mA optoisolated and 
RS-232-C data input. 115, 100 or 230 VAC or 12 Vdc power. 
Selectable inverted text printing. Priced from $1,095. 

All models delivered from stock. 

11 CABOT BOULEVARD , MANSFIELD , MA 02048/ 
TEL. (617) 339-9341 /TWX 710-346-1953/TLX 951340 • 
SANTA ANA, (71 4) 835-2751 • LOS ANGELES , (213) 933-7256 • SUNNY­
VALE, CA (408) 733-2424 • HOUSTON, (713) 781-8886 • DALLAS, TX 
(214) 241-0651 OVERSEAS. INTERSIL DATEL (UK) LTO • TEL. BASI NG­
STOKE (0256) 57361 • INTER SIL OATEL SAA L 602-57-11 • INTER­
SI L DAHL GmbH (089) 77-60-95 • DATEL KK Tokyo 793-1031 

Call us on our Instant-Info-Hot-Line • 617-339-9341 Ext. (100) CIRCLE NO. 16 ON INQUIRY CARD 
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move it in any quantity, so we aren't 
shipping until May or June,'' 
Blossom says. 

few successful N oCode installations 
after a year of availability, but that 
the product is gaining momentum. 
"One of the biggest problems has 
been credibility,'' says Nylen. "You 
tell somebody that Pro or NoCode 
improves software productivity by a 
factor of 10, and they say, 'sure it 
can!' But we have the benchmarks 
to prove it." 

GA, the only company with 
installations of the software, offers 
a basic system configured around 
the GA 220 computer for an end-user 
price of around $20,000, including 
the N oCode licensing fee. Gordon 
Nylen, product-line manager for 
NoCode, says that there are only a Despite NoCode's slow start and 
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PERSONAL COMPUTER MARKET BOOMS DURING 1981 

An influx of Japanese products during 1981 , combined with a rapid growth 
of new developments , will challenge users and dealers of personal computers 
who will have trouble deciding what to buy, according to a study by Strategic, 
Inc., San Jose, Calif. New developments impacting the market include the 
entry of such companies as International Business Machines Corp., Xerox 
and Hewlett-Packard Co. with low-end systems, the growth of voice~input and 
local-area-network technologies, the acceptance of CP/ M as a standard 
personal-computer operating system and the move toward 1 6-bit hardware for 
low-end systems. The report also notes that more on-site service contracts 
will be offered during the coming years, as well as support literature for 
software products. Factors accelerating the personal-computer market 
include a growth in venture capital funds, public stock offerings and company 
acquisitions. 

TAPE DRIVES TO BE USED IN TOLL SYSTEMS 

Innovative Data Technology, San Diego, Calif., will supply 200 112-in. 
tape-cartridge drives over the next year to two companies building systems 
for California's Department of Transportation . The systems will be used to 
collect toll data, including time, date, toll-collector identification, vehicle class 
and charge-account information. Tetra-Tech Services, San Diego, will receive 
half of those tape drives, which will be used in charge-billing systems to be set 
up in California toll booths. Sierra Information Systems will incorporate the 
drives they receive into a toll-collection and -audit system. 

COMDEX MAY DOUBLE IN SIZE NEXT YEAR 

Before exhibitors at last November's Comdex Show in Las Vegas had a 
chance to disassemble their booths, they were already reserving space for 
next year's show. Sheldon Adelson, president of the Interface Group, 
Framingham, Mass., the exhibition firm that sponsors Comdex, says that 94 
percent of the 648 exhibitors at the '81 show signed for next year, in addition 
to an estimated total of 50 new companies. Adelson says that about 100 
companies have placed orders for 2351 booths and that there is a waiting list 
for 350 slots. The Interface Group is working to reserve the . entire 
750,000-sq.-ft. Las Vegas Convention Center for the '82 show, rather than the 
335,ooo-sq.-ft. East Hall where Comdex '81 was held. If they succeed, 
Adelson says, next year's show could include as many as 3500 booths-more 
than double the size of the last show, which included 1630 booths. He adds 
that the final head count of attendees at the '81 Comdex exceeded 23 ,500 . 

the slow introduction of similar 
software from Microdata and CIE, 
Nylen remains enthusiastic about 
his company's product. He says GA 
hopes to become an OEM distributor 
for the CIE system to fill out GA's 
low-end N oCode product line. 

Others are openly skeptical. 
Lawrence Finch, for example, chief 
executive officer of Shasta General 
Systems, a Sunnyvale, Calif., sys­
tems OEM, has discussed buying a 
bare-bones configuration of the new 
Pro machine from CIE, and has seen 
the N oCode software run. He 
remains unconvinced, however. 
"I'm not sold on the 'open sesame' 
approach,'' Finch says. "I've been 
waiting 27 years for the software 
answer, and I'm not sure it's here 
yet." 

Egil Juliussen, an analyst with 
Future Computing, Inc., a Richard­
son, Texas, consulting firm, predicts 
a tough time for CIE if it ventures 
into the small-business-systems 
OEM market armed only with Pro. 
"Although they have the Japanese 
reputation for quality going for 
them, I don't see that or this 
applications generator giving CIE an 
edge,'' Juliussen says. "Most OEMS 
would rather go with CP/M or UCSD 
P-code systems than with Pro, just 
because there are proven applica­
tion packages available. CIE might 
have an advantage with a business­
man who would like a tailored 
accounting system so he can run his 
business more effectively." 

CIE expected both resistance to 
its unusual software and a desire 
among third-party vendors for 
application software. To alleviate 
those problems, CIE plans to add 
Pascal and other high-level lan­
guages to its new offering, which 
uses a Versados operating system 
modified to accommodate the Multi­
bus standard. But because software 
packages for Versados have just 
begun to appear, CIE is also talking 
with Digital Research and Microsoft 
to explore the possibility of adding 
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HOW CIE'S PRO ATTACKS PROGRAMMING BOTTLENECK 
Sushil Garg hatched the idea for 

Pro after his frustration at having 
continually to recode the elements 
common to the business applications 
he wrote for Data Technical Analysts, 
a Honolulu-based service bureau. He 
wrote a subroutine for each element, 
and then developed a linking algo­
rithm that generates an application 
based on specifications input by a 
user. Development of these specifica­
tions requires a system analyst, who 
fills in blanks on a series of 
questionnaires to define the file 
contents, system structure, screen 
masks and report formats desired. 
This information is then input to Pro 
via a menu-driven series of CRT­
terminal displays. 

Pro then takes typically fewer than 
20 sec. to pick and link the precoded 
subroutines necessary to create the 
desired application software. Thus, 
without writing a single line of code, a 
user has customized a menu-driven, 
prompt-aided package that can en-

CP/M and UNIX to its new machine . 
CIE also plans to prove how well 

Pro performs, and has set up a beta 
test site at a large racquetball club. 
"The application will have to handle 
a large number of things," Kear 
says, "includi11g court scheduling, 
billing for court time, no-shows and 
laundry; pro shop and restaurant 
purchases; and even opening the 
door or denying admission when a 
member's ID card is put into the 
slot, based on whether the account 
is current." Kear says the owner of 
the club will have to hire a systems 
analyst to define the problem, but 
after the system specifications are 
worked out, the application will 
take an employee with no program­
ming experience only two days to 
implement. 

The first installations of the CIE 

Pro system will be implemented by 
C. Itoh America. A basic configura­
. tion of the system will be installed in 
each dealership of American Isuzu 
Motors, Inc., and in all Mazda 
dealers east of the Mississippi 
River. - Kevin Strehlo 
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compass database management , 
report generation and file updating. If 
a change is desired, the user goes 
back to the filled-out questionnaires, 
determines what specifications need 
changing and revises only those via 
the main menu. 

Developers and licensees of Pro 
stress that it is not a program 
generator. The machine language 
subroutines that implement the com­
mon business application elements 
always reside in main memory and 
are shared by on-line users. Microda­
ta's All and CIE's Pro occupy about 
20K bytes, while General Automa­
tion's NoCode, which was partially 
written in FORTRAN, has a mainline 
program of about 48K bytes. User­
dynamic partitions containing the 
run-time specifications, which vary in 
size according to the application, are 
typically 6K to SK bytes. 

Most industry observers, used to 
the high overhead of typical software 
productivity-enhancement tools , are 

often surprised that Pro, All and 
NoCode run more efficiently than 
applications developed using ordinary 
programming techniques . Bench­
marks run by Microdata pitting All 
against Databasic versions of the 
same application show All running 1 .5 
to 8.5 times faster, depending on the 
application and system configuration. 

GA's NoCode, the earliest commer­
cial implementation of the software 
and the product of Garg's develop­
ment work on a GA computer, is 
slightly inferior to All and Pro, says 
CIE 's Jay Kear , executive vice 
president and general manager. He 
reports that GA is considering 
updating NoCode to the more 
user-friendly interface of the other two 
licensees, which would make the 
three functionally identical. That 
would please Garg , who hopes for 
sufficient standardization of his brain­
child to allow applications to be 
transferable among the manufactur­
ers' machines. 

BCDEFGH BCDEFGH BCDEFGH !lCDEFQH DCDEFGH SCDEFQH 
CDEFGHI COEFGHI CDEFGHI COEFQHl CDEFGHI CDEFGHl 
DEFGHIJ DEFGHI.J DEFGHIJ DEFGHIJ DEFQHht DEFGHiv 
EFGHIJK EFQHIJK EFGHIJK EFGHIJK EFQHlJK EFOHIJK 
FGHIJKL FGHIJKL FOHIJKL FGHIJKL FGHXJK FOHfJK 
GHIJKLM GHIJKLM GHIJKLM GHIJKLM GHlJKLM QHtvKLM 
HIJKLMN HIJKLMN HIJKLMN HlJKLMN HI~W"f HXJKLMN 
IJKLMNO IJKLMNO lJKl.MNO lJKLMNO lJKLMNO X~ 
JKLMNOP JKLMNOP JKLMNOP JKLMNOP JKLMNOP JKLMNOP 
KLMNOPG KLMNOPG KLMNOPQ KL.MNOPG Kt..MNOPG KLl"lHOP 
LMNOPGR LMNOPGR LMNOPGR LMNOPGR l.M PGR t..MNOP 
MNOPGRS MNOPGRS HNOPGRS '1NOPGRS MNOPGRS HNOPGfi 
NOPGRST NOPGRST NOPGAST NOPGRST NOPGRST NOPQftST 
OPGRSTU OPGRSTU OPORSTV OPGRSTV OPORSTU OPORSTU 

1st Copy 2nd Copy 3rd Copy 4th Copy 5th Copy 6th Copy 

Repeat performance. 
Printronix printers not only deliver line after line of 

consistently sharp, readable characters. they produce 
that same easy-readability through the sixth copy 
of multiple forms. 

Our dot matrix technology provides the high­
performance dependability to give you quality 
alphanumeric printing, OCR and machine­
scannable labels, variable-size characters and 
a wide range of graphics capabilities. 

PRINTRONIX 
Call us at (714) 549-7700 or write Printronix. 

17421 Derian Ave., PO Box 19559, INine. CA 
92713. We'll show you a performer that delivers 
its lines perfectly every time. It's simple, to be reliable. 
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ISOs are 'calling the shots' 
in small-computer distribution 

Independent sales organizations 
(rsos) are calling the shots in the 
small-computer distribution mar­
ket . Because of the glut of 
small-business systems priced be­
t ween $5000 and $20,000, the 
growing number of applications and 
the expanding base of potential 
users, the limited number of 
financially solid rsos can afford to be 
more choosy in selecting equipment 
and vendor partnerships. 

rsos--distributors, dealers , com­
mercial OEMS, office-product deal­
ers, systems houses and computer 
retailers-are becoming more de­
manding in terms of help they 
expect from manufacturers. And 
they're getting it-technical sup-

• 

port, creative financing programs 
for users, floor-plan assistance, 
cooperative advertising, software 
support, service, training and quick 
deliveries. These incentives mean 
more attractive margins for dealers 
because manufacturers usually 
shoulder the costs. 

At the same time, however, 
manufacturers are being careful to 
affiliate only with rsos that are 
financially stable and professionally 
competent. 

North Star Computers, Inc., San 
Leandro, Calif., is one manufactur­
er that openly expresses a willing­
ness to cater to dealers' demands. 
"We'll do anything we can to make it 
easier for our dealers to sell our 

Stl[ 
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Get your computer output 
in one form. Or another. 

Printronix printers not only print, they prepare 
forms for evetything from invoices to labels. 

And our printers finish the job. filling in the 
blanks as the forms are being printed 

In fact Printronix printers give you the 
same high quality in graphics and forms as 
in classic alphanumeric printing. 

To see your output in completed form. call 
(714) 549-7700, or write Printronix Inc. 17421 PRINTRQNIX 
Derian Ave., PO Box 19559, /Nine. CA 92713. 

It's simple, to be reliable. 
CIRCLE NO. 18 ON INQUIRY CARD 
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products," says Elliot Wasserman, 
vice president of marketing. "We 
need them badly." 

Robert Ashley, president of 
Ashley Office Equipment, Texar­
kana, Texas, chose Data General 
Corp., both for its support package 
and for its service organization. "I 
wanted a company that had a 
complete package to offer, including 
sales, service, software and soft­
ware support. I'm not a program­
mer, nor do I want to be," he says. 
DG also offers video training for 
users and dealers, floor-plan assist­
ance and financing for end users. 

For Allen L. Watts, president of 
InterACT Distributing Co., Ashe­
ville, N.C., an authorized DG 

distributor, vendor selection was 
influenced by cash concerns. He 
says 70 percent of his customers will 
get some type of financing when 
buying a small computer. "Banks 
have been hesitant because many 
small businesses are new," he 
explains. That's when Watts is glad 
he chose DG as a vendor, because it 
offers end-user financing through 
Hertz Corp. 

Watts would also like to see better 
purchase terms for distributors, 
such as those initially offered to him 
to carry his other small computer, 
the Xerox Corp. 820. Xerox let him 
order 200 820 systems and not pay 
for 90 days. That gave him a more 
positive cash flow as he resold the 
equipment to dealers. He says 
Xerox will stop the program soon, 
but "it did get the product on the 
shelf." 

The ability of retailers is being 
strained as more vendors try to 
grab a share of this fast-growing 
market. Bruce Burdick, an owner of 
four Cumberland outlets in the 
Midwest, says the average retail 
computer store can stock only about 
three product lines in 2000 to 3000 

sq. ft. of floor space. Such a 
limitation is forcing retailers to 
become choosy as to which products 
they will stock and is allowing them 
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Illustration by Jon Mcintosh 

to make demands of the vendors 
they deal with. 

Some retailers receive help to get 
their stocked products out the door. 
Leading Edge Products, Inc., 
Canton, Mass., is cutting the initial 
purchase commitment for retailers, 
so products move quickly from the 
manufacturer, through Leading 
Edge and to retailers on an 
as-needed basis. "Leading Edge has 
built its business by allowing retail 
stores to buy when they need a 
product. And we deliver," says 
assistant to the president Tom 
Shane. Some hardware vendors are 
also cutting their own margins and 
offering increasingly larger dis­
counts to lure ISOs. 

"The discount range has in­
creased about five percentage 
points in the past 24 months," says 
North Star's Wasserman. He says 
hardware discounts range from 30 

to 40 percent, while software 
discounts are higher because of 
lower production costs. 

Recently, Digital Equipment 
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Information ... 
not just data. 

Our printers will do anything to illustrate a 
point. Pie charts, bar charts, maps, 3-dimensional 
representations-you name it. 

Printronix is the only printer in its class that 
also produces high quality alphanumeric 
printing, OCR and machine-scannable labels, 
variable-size characters and multi-part special 
forms. 

For the complete picture on graphics capa- PRI ru·IRoN IX 
bility, call (714) 549-7700 or write Printronix Inc., 
17421 Derian Ave., PO Box 19559, !Nine, CA 92713. It's simple, to be reliable. 

CIRCLE NO. 18 ON INQUIRY CARD 
35 



SfQroffers you an 

-

d 

-~ -· 2 -



incredible Advanta e 
over IBM and App e. 
The ADVANTAGE™ desktop 
computer from North Star is 
better in every category than 
either the IBM Personal 
Computer or the Apple Ill. 
Compare for yourself! 
Incredible Data Storage: 

The ADVANTAGE has twice 
the diskette capacity of either 
the IBM PC or the Apple Ill. 
This means you have twice 
as much information at hand. 

Incredible Graphics: 

The ADVANTAGE gives you a 
higher precision display. A 
revolutionary software 
package called BUSIGRAPH™ 
is provided at no extra 
charge for preparing graphs, 
bar charts, and pie charts. 

Incredible Software: 

The ADVANTAGE is fully 
CP/M~ compatible. Neither 
IBM nor Apple provides this 
ability to run the broadest 
range of industry-standard 
applications. In addition, 
only North Star offers 10 
application packages for 
word processing, financial 
analysis, accounting and 
data base management. 
Incredible Convenience: 

ADVANTAGE is the only one 
of the three thats fully­
integrated. It fits attractively 
on your desk without the 
clumsiness of the multiple­
enclosure, multiple-cable 
approach taken by IBM and 
Apple. 

Incredible Price: 

The ADVANTAGE from North 
Star offers you the best in 
price/performance. You get 
more data storage per dollar 
invested, more applications 
programs, more available 
languages, and more 
graphics capabilities. At an 
incredible list price of $3999. 

To find out more about our 
incredible family of desktop 
computers with graphics 
contact: North Star 
Computers, Inc., 14440 
Catalina Street San Leandro, 
California 94577, (415) 
357-8500, TWX. Telex (910) 
366-7001 
North Star. ADVANTAGE and BUS/GRAPH ore kademol1<s of North 
Star Computers. Inc. CP/M is a registered trademark of Digital 
Research. Inc. 

THE INCREDIBLE ADVANTAGE COMPUTER COMPARISON CHART" 

M/CROPROCESSOR(S) 

GRAPHICS O/SPUY RESOWTION 

OUAl FLOPP'I OISC CAPllCITY 

CONVINIENT DESKlOP ~KAGE' 

BUSINESS GRAPHICS 
SORWARE INCWOED? 

CP/M COM~Blf? 

LANGUAGES SUPPi.JED 
BY MANUFo\C'T\JRER 

APPIJCATIONS S/W PACKAGES 
SUPPi.JED BY MANUlilCTURER 

S!lREST DIAGNOSTIC 

NATIONAL ON SITE SERVICE 

MANUlilCTURER SUPPi.JED PRllll'ERS 

RETAIL PRICE PER Kill). 
em Of DISK SlORAGE 

HOll'lff SIAR ADVAHTAGE 

Z-80A central processor 
B035AllxiliCfypro<esso1 

640•240 pl•els 

720Kbytes 

Yes, all m one enclosure 

Yes 

Yes 

G<opllics BASIC. ""5CAl 
COBOl FORTRAN, C 

lOpockoges 

Yes 

Yes 

Lener qualify/monix ( 136 columns) 

$5.55 

IBM PERSONAL COMPIJT'ER APf'lE Ill 

8088 processor 6502A processor 

640x200 pixels 5601192 pixels 

320K bytes 2BOK bytes 

No, 3 enclosures No, 3 enclosures 

No No 

Portiol No 

BASIC. PASCAL BASIC. PASCAL 

5 packages 5 packages 

Yes No 

No No 

Motnx (80 columns) Lener quohTy/mafl1x (80 columns) 

Sll .17 S15.57 

'Professional configuration: Ouol floppy Disks. Mooochrome Dispiay, Keyboard, CPU, 64K bytes ( Of minimum) RAM Memory, and Prmter lntertoce. 



Brilliance, Intelligence and Economy in One High Resolution Terminal. 

RAISE YOUR 
GRAPHICS STANDARDI 

Price/performance you couldn't get before in a high 
resolution raster terminal no matter how far up you 
climbed- it's yours in the Genisco G-1000. 

The G-1000 high resolution (1024 x 792) desk top 
terminal offers extraordinary brilliance and contrast 
with full raster erasability, plus the intelligence of a 
Z-8001 microprocessor and 16K each 
of RAM and PROM. The price 
is less than $9,000 in OEM 
quantities. 

What you get for your 
money is the industry's 
only true raster replace-
ment for the Tektronix 
4014-1 terminal (plug 
to plug and software 
compatible) and a . 

no-end-in-sight expandable, fully programmable tool for 
CAD/CAM, plot previewing, mapping and many other 
present and future applications. 

Expand your G-1000 capability with an 
optional alphanumeric overlay and mem­

ory to 512K bytes RAM and 32K PROM 
for distributed processing applications. Attach 

a graph tablet and/or one of several hard copy devices. 
No matter how you look at it, it comes out on top. 

Raise your graphics standard. Call or write for a 
G-1000 brochure to Genisco Computers 

Corporation, 3545 Cadillac Avenue, 
Costa Mesa, CA 92626, (714) 556-4916. 

Genisc o 
GENISCO COMPUTERS CORPORATION 
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Corp. unveiled a plan that allows 
authorized distributors and other 
commercial OE MS to receive a 
40-percent discount if they agree to 
purchase at least 12 DEC Datasys­
tem 336 or 512 packages per year. 
The 40-percent figure is broken 
clown into a 36-percent price 
discount and a 4-percent coopera­
tive advertising allowance per 
system purchased. 

But while many manufacturers 
are willing to meet dealers' de­
mands, they are also expressing 
concern about the availability of 
financially solid rsos. The possibility 
of a shortage of qualified dealers 
may impact the industry's ability to 
grow, says one West Coast execu­
tive. 

"The market for this hardware is 
growing 40 percent a year," says 
Lore Harp, president and co­
founder of Vector Graphic, Inc., 

Westlake Village, Calif. "We must 
grow at a rate of 100 percent a year 
or get out of the business." Harp is 
concerned that a shortage of good, 
strong dealers may crimp the 
marketability of systems such as 
her company's $4000 Vector 1600 
and its new multi-user Vector 5005 
($8995). "Everyone is battling to 
establish the distribution networks 
they need," she says. 

Harp says the main problem in 
qualifying dealers to handle sys­
tems in Vector's price range is 
financial. "It's difficult for dealers to 
get credit, and banks aren't 
interested in taking computers as 
collateral for loans," she says. 
"Besides, even if they did get a loan, 
dealers can't pay 18 percent interest 
and still make a profit." The result 
is something of a distribution 
anomaly. Harp says several Vector 
dealers have folded as a result of the 

INTRODUCING 

credit crunch, and overall there has 
been a slowdown in payments. 
Despite this, sales continue at a 
brisk pace. "There has been no 
corresponding slowdown in orders," 
she reports. Nonetheless, Vector is 
taking strong steps to enforce its 
credit policies and has not shied 
away from eliminating dealers that 
aren't performing. 

"We don't want a dealer's 
business if they can't make it, " says 
Microdata ISO director Clarence 
Sullivan. "So we look for sales 
ability, as shown by a track record 
of five years in computer sales. We 
also require a business plan ... and 
we have a minimum financial 
resources policy in major markets." 

Finding good distributors is a 
challenge, says Peter Zinsli, vice 
president of marketing for Rexon 
Business Machines. "The real prob­
lem is it's not hard to find 

EXECUPORT®400 
The little portable that's making a Big Impact! 

• Lightweight - 12 lbs. 
• Compact - 12" by 14" 

footprint 
• Inexpensive - $795 to 

$1195 
• Plain paper impact printing 
• Multi copy capability 
• 30 cps throughput 
• 80 cps maximum print 

speed 
• RS 232 and 20 Ma interface 
• Multiple type fonts 
• Compressed print 
• Nationwide maintenance 

service 

EXECUPORT - first with the best 

C1 Sii 
Computer Transceiver Systems, Inc. 

Receive Only printer (RO) 
420 2K print buffer 

Up to 9600 baud rate 

430 Keyboard Send-Receive (KSR) 

440 
Keyboard Send-Receive (KSR) 
Built-in 300 baud modem 
Dual RJ-11 c phone jack 
Optional acoustic coupler 
Automatic dialing 

P.O. Box 15 • East 66 Midland Avenue • Paramus, NJ 07652 • Phone: (201) 261-6800 
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ADM 3A DUMB TERMINAL® 
The original Dumb Terminal 
Full or Half Duplex up to 
19.2K Baud 

1920 Charac ters in 24 rows 
of Characters 

RS232C Gated Extension 
Port 

Direct Cursor Addressing 
Over 200,000 in use 

ADM 24 DETACHABLE SMART TERMINAL 
All ADM 21 Features Plus: 
Complete Non-Embedded 
Visual Attributes 

Selectable Jump or 
Smooth Scroll 

Split Screen 
Selectable International 
Character Sets 

ADM 5 ENHANCED DUMB TERMINAL® 
All ADM 3A Features Plus: 
Reverse Video, Reduced 
Intensity or Combination 
of Both 

Limited Editing with Erase 
to End of Line/ Page 

Gated Extension Port 
Integral Numeric Keypad 
Individual Cursor Control 
Keys 

ADM 36 DEC SYSTEM TERMINAL 
ANSI Standard 
80 or 132 Column Display 
Jump or Smooth Scroll/ Split 
Screen 

Non-Volatile Set-Up Mode 
Using "English" Prompts 

Non-Embedded Visual 
Attributes 

Selectable International 
Character Sets 

Lear Siegler, Inc .. Data Products Division, 714 North Brookhurst Street, Ana heim, CA 92803. Attn: Adv. Regional Sales Offices: San Francisco 415/828-694 
Ph:ladelph1a 215/245-1520 • England (04867) 80666. "From the states of CT, DE, MA.MD. NJ. NY, RI.VA a nd WV. call (800) 523-5253. Q uantity One U. S. Price: 
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ADM 21 SMART TERMINAL 
Conversation , Block Mode 
Operation 

8 Shiftable Function Keys 
Full Editing/ Visual 

Attributes 
Printer Port 

X-On/X-Off Transmission 
Control 

International Character Se ts 
Available 

Popular Terminal 
Emulations Offered 

ADM 32 OEM EXPANDABLE 
SMART TERMINAL 

O ptional Integral 300/ 1200 
Baud Modem with Auto 
Answer, Auto Dial, Key­
board Programmable 

O ptional Polling 
2 Pages of Memory/ 25th Line 

Full Editing / Visual 
Attributes/Business 
Graphics 

Programmable Function 
Keys 

Jump or Smooth Scroll 

Los Angeles 213/ 454-9941 • Chicago 312/279-5250 • Houston 713/780-2585 
Dumb Terminal is a registered tra d emark of Lear Siegler, Inc. 

Until now there's been quite a war 
going on over prices and features in the ter­
minal industry. Until now, that is- the com­
petition just lost, hands down. 

For years, Lear Siegler has set the stan­
dards of the industry. Dumb and smart. 
And the competition has worked hard to 
imitate them. 

But these new prices and performance 
features are the toughest standards any­
where. Bar none. So it's back to the drawing 
boards for everyone else in the industry. 

Meanwhile, Lear Siegler is featuring a 
complete family of low priced, high perfor­
mance terminals with atfached or detacha­
ble selectric keyboards, white or green 
screens, Dumb or smart. 

The detachables offer extra memory 
and accept an extra board for speech, 
graphics, modems, controllers or additional 
memory. Options include 15" screens and a 
convenient tilt mechanism. 

So if you've been holding out, waiting 
for the right prices and features, g ive in. 

Say uncle. Say Lear Siegler. 

INCREDIBLE PERFORMANCE, 
INCREDIBLE PRICES. 

I~ LEAR SIEGLER INC 
.... , DATA PRODUCTS DIVISIO N 
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distributors; it's hard to find good 
ones." High interest rates make 
selling computers more difficult, 
Zinsli adds. "It puts stress on 
distributors who, if they don't get 
financing or if they have one bad 
month, will definitely be hurting." 

But financial stability isn't the 
only strength vendors seek in an 
ISO. For many suppliers of small­
business systems, the most impor­
tant attribute of any ISO is the 
organization's ability to add value to 
the system. William Chalmers, who 
recently assumed the presidency at 
MIA-COM Office Systems, Inc. (for­
merly Ohio Scientific), Aurora, 
Ohio, says about 90 percent of 
M/A-COM's revenues come from 
medium-to-high added-value re­
sellers. These are systems houses 
and OEMs that serve vertical 
markets. 

Chalmers characterizes high 
added value as the ability of an ISO 
to write application software, 
sometimes design custom interface 
boards and provide local customer 
service and support. "We've had 
most of our success with these kinds 
of resellers because they provide 
more customer satisfaction than 
others; they're not interested solely 
in their dollar turnover." 

Paul R. Tucker, vice president for 
marketing in distribution sales at 
Honeywell Information Systems, 
Inc. , Newton, Mass., says the 
entire line of DPS-6 and Level 6 
minicomputer-based line of systems 
is offered through distribution, but 
mainly through systems houses, not 
retailers , "because these are 16-bit 
minicomputers, not µcs," which 
retailers can sell more easily than a 
mini, Tucker says. He's definitely 
looking for Honeywell's systems 
houses to add value, "to augment 
our end-user business, especially in 
vertical markets where we're not 
strong," he notes. 

About 40 percent of the units (not 
dollars) that Honeywell ships goes 
through resellers, six of which 
Tucker says are system-house-like 
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distributors. Typical of them is the 
Ultimate Corp., Clark, N.J., which 
sells Honeywell systems under the 
Ultimate name. Ultimate is also a 
good example of the support 
commitment that Honeywell will 
make to selected ISOs that have 
solid track records. "Ultimate didn't 
exist three years ago," Tucker says, 
"but they're selling our systems at a 
rate of about 500 a year now, and 
had 66 dealers signed by the end of 
1981." 

Honeywell established a branch­
level organization consisting of 
eight people who work exclusively 

with Ultimate to help develop 
Ultimate's dealer program through 
documentation, training and semi­
nars to acquaint the dealer with the 
hardware. 

Tucker says Honeywell's distri­
bution sales were outstanding in 
1981, reflecting a twofold increase 
over 1980 and the largest year-end 
backlog in four years. "We don't see 
any evidence of a recession," he 
says. 

- Reported by Lawrence J. Curran, 
John Trifari , L. Valigra, Eric Lundquist, 
Kevin Strehlo, Frank Catalano and 
Nancy Love ; compiled by Peter 
Hay how 

Datapoint adds graphics, 
laser printer to ARC network 

With the November additions of a 
color business-graphics system, an 
intelligent laser printer and a 
versatile facsimile interface to its 
Attached Resource Computer (ARC) 
network, Datapoint Corp. believes 
it can keep its more than 2000 ARC 
customers happy, and also silence 
critics who say that one supplier 
can't adequately meet all its 
customers' office-automation re­
quirements. System· universality is 
especially important to vendors 
such as Datapoint and Wang 
Laboratories, Inc., which keep 
access to their office networks 
proprietary, thus preventing out­
side suppliers from selling compati­
ble components. 

In addition to the three new 
functions , ARC systems also support 
data and word processing, an 
electronic-message service and 
voice and data communications. 

In the realm of office automation, 
the new ARC products "further 
entrench and advance Datapoint's 
leadership, and they already have a 
pretty big lead in this area," says 
Stephen T. McClellan, an analyst 
with Solomon Brothers, New York. 

"Wang has made the most dramatic 
move with its Alliance system to be 
competitive with Datapoint," he 
says. "But Datapoint is still in the 
lead, and not waiting for anybody." 

Of the three recent ARC enhance­
ments, the 9498 facsimile communi­
cations interface may be the most 
innovative. The interface attaches 
through an RS232C port to any 
Datapoint processor running the 
firm's resource-management sys­
tem (RMS). When necessary, the 
interface serves as a protocol­
conversion unit for direct communi­
cations between CCITT Groups I, II 

and, optionally, III facsimile devic­
es. The 9498 also transmits facsimile 
images to and from disk-based 
storage associated with a single 
Datapoint processor or within an 
ARC network. 

"As far as I know, this is the first 
facsimile device capable of inputting 
standard fax information into com­
puter storage," says H. Paris 
Burstyn, an analyst with The 
Yankee Group, Boston, Mass. "It's a 
very significant announcement. 
There are almost 300,000 installed 
facsimile machines in the u . s., and 
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Hummm Economics. 
First there was the Dumb 

Terminal® video display; a legend 
in its own time. 

And now there's the Hummm 
Terminal™ Printer, a quiet revolu­
tion that's causing quite an uproar 
in the printer industry. 

Quite simply, the 310A Hummm 
Terminal is the quietest printer in 
its class. With its Acoustic Quieter, 
it checks in at a soothing 56dBA, 
quieter than most typewriters and 
copy machines. 

PGS/ 8 HR DAY 
NOISE (50 LINES/ PG) 

MODEL CPS 
25%of 50°k. of 

LEVEL 

Pg. Printed Pg. Printed dBA 

LSI 310A 180 960 811 56 

DEC LA120 180 914 748 65 

TI 810/ 820 RO 150 576 576 70 

Centronics 704 150 582 582 65 

But the Hummm Terminal isn't 
just quiet. It also gives you the 
fastest throughput around. In fact, 
it leaves the competition in the 
dust in typical applications, such 
as reports, tab runs, order entry, 
inventory, and other documen­
tation. 

HOW IT'S BUILT 
IS WHY IT'S BETTER. 

Fine engineering is the key. 
The Hummm Terminal features 
logic-seeking 180 cps bidirectional 
printing. Space and blank char­
acter compression. High-speed 
slewing over spaces (most other 
printers don't speed up over 
spaces at all) . And it can dump a 
full CRT screen instantly with its 
expanded buffer. 

The Hummm Terminal is built 
to the same high specifications 
that made the Dumb Terminal the 
standard for an entire product 
category. What's more, the 

Hummm Terminal's print head is 
good for % billion characters-
3 to 4 times the competition's best. 
Which means less head replace­
ment and maintenance costs 
for you. 

FEW OPTIONS. 
A LOT OF STANDARDS. 

You also get superior printing, 
including true lower case descen­
ders and underlining, good for an 
original and five crisp copies on 
multi part forms . Not to mention a 
9 x 7 character field standard (op­
tional 9 x 9 or 9 x 12 for continuous 
printing), and optional foreign 
character fonts. And, naturally, 
the Hummm Terminal complies 
with FCC regulations. 

All this at a hard-to-believe low 
price. So low, in fact, that you 'll 
instantly know what we mean by 
Hummm economics. 

So call your nearest LSI Autho­
rized Distributor and ask him for 
some Hummm Terminal informa­
tion. And when you do, fill out 

"Hummmm:· 
r----------------

Hummm, Lear Sfegler. 
You 've certainly given 
me something to think 
about. I asked my 
distributor about the 
Hummm Terminal. 

the coupon completely and send it 
to us. We'll send you a free Hum3 

with over 3 billion combinations­
and only one solution. 

The Hummm Terminal. The 
quiet terminal that people just 
can't keep quiet about. 

Lear Siegler, Inc. Data Products 
Division, 714 N. Brookhurst Street, 
Anaheim, CA 92803 714/774-1010. 
TWX: 910-591-1157. Telex: 65-5444. 

Regional Sales Offices: 
San Francisco 415/828-6941 
Los Angeles 213/454-9941 
Chicago 312/279-5250 
Houston 713/780-2585 
Philadelphia 215/245-1520 
England (04867) 80666. 
From the states of CT, DE, MA, 
MD, NJ. NY, RI, VA and WV. call 
(800) 523-5253. 

THE310A 
HUMMM TERMINAL 

...... LEAR SIEGLER INC ~I DATA PRODUCTS DIVISION .., _________________ , 
Here's his name along with 

my business card. 
(I realize that I can't 

get a Hum3 if I don't 
include my card.) 

Name _________________________ _ 

Distributor ------------------------
Distributor Sales Rep ___________________ _ 
Distributor Location ____________________ _ 

Distributor Telephone ___________________ _ 

Lear Siegler, Inc., Data Products Division, 714 North Brookhurst 
Street, Anaheim, CA 92803 . Attn: Adv . . A 
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Introducing the first 32-bit 
supermicro for OEMs 
Our new Universe 68 computer system 
offers powerful 32-bit architecture, a 
microcomputer price, the program­
ming efficiency and portability of a 
UNIX-like operating system, and the 
refreshing experience of working with 
a computer supplier whose business 
practices are actually designed to 
make life easier for OEMs. 

Jumping over outmoded 
16-bit architecture 
Built around the Motorola 68000 
microprocessor, the Universe 68 
system is a 32-bit supermicro that 
leapfrogs conventional 16-bit 
minicomputer technology. It has 
directly addressable, non-segmented 
address space of 16 million bytes, 
compared to the 64-kbyte limitation 
imposed by 16-bit architectures. 

That means greater functionality 
per dollar, increased program devel­
opment efficiency, and power to tackle 
demanding new applications. 

computer system 

Outhopping supermini prices 
The Universe 68 gives you 32-bit 
performance at m icro prices- -while 
the big frogs in the minicomputer 
pond are still offering 32-bit tech­
nology only in expensive "superminis'.' 
A Universe 68/ 10 with 32-bit processor, 
256 kbytes of memory, floppy disk, 

and Winchester disk sells for under 
$20,000. Order ten, and the unit price 
drops to $16,860, including system 
software. 

Springing past conventional 
system software 
UNOS, our UNIX-like operating sys­
tem, is part of the new generation of 
more flexible, easier to use software 
written in the high-level systems pro­
gramming language C. To help OEMs 
develop products faster and less 
expensively, it incorporates UNIX fea­
tures (such as "pipes," 1/0 redirec­
tion, and hierarchical files}, 
plus portability that con-
ventional systems software 
can't match. 

To its UNIX­
like base, 
which supports 
FORTRAN and 
C languages, 
UNOSadds 
PASCAL and 
BASIC, an 
expanded data 
base manage­
ment system 
(DBMS}, and 
an array of run­
time oriented, 
real-time trans­
action process­
ing capabilities, 
including a 
highly sophisticated "Eventcount" 
process synchronization mechanism. 
These extensions can be the key to 
implementing real-time and informa­
tion systems applications. 

Croaking obsolete 
business practices 
OEMs often find computer suppliers 
tough to deal with. Bundled hardware 
and software limit flexibility in configur­
ing systems, while proprietary busses 
and assembly-language software 
can lock you in to one vendor. 

We're out to change all that by 
offering OEMs a choice. You can buy 
complete systems from us, and just 
add application software. Or buy 
some components from us, and go 
elsewhere for others. You can even 
buy UNOS from us and run it on 
someone else's hardware. And by 
building the Universe 68 computer 
around standard, non-proprietary 
technology like VERSAbus, SASI bus, 
and the 68000, we've made second­
sourcing easy. 

We've also introduced a more 
sensible approach to discounts. We 

give you discount 
credit for everything 
you buy. Our software dis-

counts are based 
on how many 
licenses you buy, 
not in one year, 
but over twenty 
years. And they 
cut deep- all the 
way to 98%. We 
think this honestly 
reflects our costs: 
software develop­
ment costs are 
almost entirely 
loaded at the 
front end, and 
support costs fall 
quickly once an 
OEM has gained 
experience. 

Swallowing up the competition 
If you need 32-bit power at a micro 
price and you can't wait for the mini­
computer giants, you should know 
more about the Universe 68 com­
puter and UNOS. For full information, 
call or write Charles River Data Sys­
tems, 4 Tech Circle, Natick, MA 01760, 
(617) 655-1800. 

With the price/ performance story we 
have to tell, we're ready to make a 
megasplash in the minipond. 

The Universe 68 system takes advantage of standard building blocks, such as the 68000 
m icroprocessor, 20-megabyte-bandwidth VERSAbus, and SAS/ bus. 

UNIX is a trademark of Bell Laboratories. VERSAbus is a trademark of Motorola. 
SASI bus is a trademark of Shugart Associates. UNOS is a trademark of Charles River Data Systems. 
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everyone of those devices is now a 
potential input and output device to 
an ARC system." 

Because the 9498 interface per­
mits disk storage of facsimile data, 
the product allows such information 
to be handled in a store-and-forward 
mode. Users can store multiple fax 
pages on disk for automatic trans­
mission to remote locations during 
low phone-rate hours. The 9498 also 
permits unattended reception of 
facsimile transmissions, storing the 
pages on disk for later hard-copy 
output. 

Within an ARC network, facsimile 
pages can be output on other 
facsimile machines or on Datapoint's 
new laser printer. The stored fax 
data can also be called up for 
viewing on the company's new 
graphics display. David A. Monroe, 
vice president, office graphics 
systems, says users of the Electron­
ic Message Systems (EMS) can add 
facsimile data to their standard text 
messages. EMS users can also 
compose messages on their work 
stations and transmit them directly 
to a fax machine, without first 
creating a hard-copy version of the 
message. 

Datapoint does not offer its own 
facsimile transceiver, Monroe says, 
but the company will soon market 
one. Scheduled for availability next 
summer, a basic version of the 9498 
facsimile interface, which is compat­
ible with Groups I and II analog 
devices, sells for $4950. With the 
Group III digital option, the 
interface sells for $7450. 

Simultaneously displaying as 
many as 16 colors on its 512 x 482 
raster screen, Datapoint's 9680 
color business-graphics system also 
includes an input tablet and a 
system controller in its basic 
configuration. Operating with the 
company's 6000 processor, each 
graphics controller supports only 
one display terminal. This one-to­
one configuration creates central­
ized graphics stations within the 
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ARC networks, rather than distrib­
uting graphics to user terminals 
throughout the system. 

Frank Gens, also an analyst at 
The Yankee Group, believes the lack 
of multi-user capabilities on the 
graphics system and its orientation 
toward a central graphics-produc­
tion environment represent system 
drawbacks. "The level of resolution 
that the system offers is not suitable 
for presentation-type graphics," 
Gens says. 

However, he is impressed with 
the graphics software Datapoint has 
developed for the system. "The 
graphics software is probably the 
best offered by any integrated 
systems vendor," he says. "The 
draw capability that lets you do 
freestyle drawings is terrific." The 
system also operates in five other 
modes-Chart, which presents data 
from ARC files in various chart 
configurations; Script, which lets 
users assemble a series of images 
for successive presentation; Play­
back, which provides for the 
running of scripts or single images 
for presentations; Library, which 
handles image storage and retrieval 
on disks; and Output, which 
provides for various types of 
hard-copy production of images. 

Datapoint offers several output 
devices as options to its basic 
$30,000 graphics system, which is 
available now. A matrix color 
printer sells for $15,000, a 35-mm. 
camera system for slides sells for 
$10,ooo, and a $20,000 device 
produces slides, transparencies and 
8- x 10-in. prints. Graphics images 
can also be output in black and 
white on facsimile units or on the 
laser printer, model 9660. 

The 9660 incorporates a laser­
based, electrophotographic printing 
module manufactured to Datapoint 
specifications by a supplier. Deliv­
ering 480 (horizontal) x 240 
(vertical) resolution, the intelligent 
9660 produces correspondence-qual­
ity output at 20 surfaces per min. 

Two of Datapoint's new ARC products are 
the 9660 laser printer and the 9680 color 
business graphics system (background). In 
addition to the standard input tablet, display 
terminal and graphics controller, the system 
includes an optional color matrix printer and 
a slide, print and transparency output device. 

The printer will initially be availa­
ble with five typefaces, each having 
different character sets, such as 
italic, bold, domestic and interna­
tional. As many as 32 different 
character sets can be printed on a 
page. 

The laser printer has five input 
paper drawers, permitting different 
types of paper to be readily 
available for automatic feeding. As 
many as eight output modules, each 
containing 10 bins, can be connected 
to the printer. Lock boxes are 
available for bins having confiden­
tial material. 

Users throughout an ARC system 
can access and instruct the printer 
from their own terminals, specify­
ing such variables as typeface, type 
of paper and output bin routing. 
Available this summer, the 9660 
laser printer with one 10-slot output 
module and a supply cabinet is 
priced at $65,000. - Dwight B. Davis 
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Triple encryption devices 
operate at 6.SM-bps rates 
~0783J315Q330DS62312M347L4RAJ 

40911T3032FN24532E128B3TG32N21 
X69234H. The preceding won't make 
much sense to an unaided reader, 
but this string of jumbled letters 
and numbers does contain a hidden 
message. And although the message 
is difficult for a person to decipher 
without the proper key, the 
decoding procedure would be child's 
play for many of today's powerful 
computers. 

To ensure that government agen­
cies use more complex coding 
methods than used in the sample 
above, the National Bureau of 
Standards (NBS) several years ago 
adopted the Data Encryption Stan­
dard (DES) developed by IBM Corp. 
Although some critics claim weak­
nesses exist in the DES, the 
standard, now available on LSI 
chips, is gaining support from 
commercial as well as government 
users. Manufacturers of data­
encryption/decryption devices are, 
therefore, finding it advantageous 
to incorporate the DES into their 
products. 

One such manufacturer, Linkabit 
Corp., San Diego, Calif., has 
introduced a family of DES-based 
products. Linkabit, a M/A-COM 
company, says its LC76 data­
encryption/decryption family offers 
at least one major advantage over 
other DES products on the market­
faster data rates. Edward Zbik, 
program manager for the four LC76 
devices, says most DES encryption 
units operate at maximum rates of 
19.2K or 56K bps. One of the 
Linkabit units, the LC76-G, encrypts 
digital data streams moving as fast 
as 6.5M bps. 

A general-purpose unit, the 
LC76-G operates independently of 
data format and can be set by a user 
to function at various data rates. 
Linkabit's other three units are 
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designed to operate transparently 
within systems complying with Bell 
North American Standards DS-1, 
DS-lC or DS-2. The LC76-DS1 device 
functions at 1.544M bps, the 
LC76-DS1C at 3.15M bps and the DS2 
at 6.3M bps. 

To protect information beyond the 
level provided by basic DES encryp­
tion, Linkabit uses a triple­
encryption scheme. Each unit 
stores two "master" keys that are 
two randomly generated 56-bit 
numbers (plus 8 bits for parity). 
These two master keys (A and B) 
generate "working" keys, first using 
master key A, then using master 
key B, then using master key A 
again. The triply encrypted working 
keys are distributed to all network 
users and are automatically changed 
every 24 hours. 

Although the electronic distribu­
tion of the working keys across a 
network could result in an eaves­
dropper obtaining these keys, the 
intruder would be hard pressed to 
decipher the system's master keys. 
J. Michael Nye, president of 
Marketing Consultants Internation­
al, Inc., Hagerstown, Md., is a 
recognized authority in the data­
encryption field (MMS, June, p. 139). 
"Unless your perceived threat is the 
(U.S.S.R.'s) KGB or GRU, or our NSA 
(National Security Agency), it 
really doesn't matter if someone 
intercepts your encoded working 
key," Nye says. "The work/break 
cost to determine the master keys is 
very prohibitive." 

Also stressing the difficulty of 
determining the LC76's master 
keys, Zbik points out that, with two 
56-bit keys , the possible key 
combinations total 2 112• The compa­
ny says, "If a dedicated computer 
could search through 1 trillion keys 
per sec., 1 billion of these computers 
would take 165,000 years to try all 

master-key possibilities." 
Other features of the LC76 units, 

which start at $9900 in small 
quantities, include a redundancy 
option, a dual-channel option, bat­
tery backup and self-test capabili­
ties. The units are designed to 
comply with Federal Standard 1027, 
which, consultant Nye says, relates 
primarily to the proper implementa­
tion and the secure maintenance of 
the DES keys. To meet parts of 1027, 
the LC76 units have mechanically 
secure enclosures, alarms for tam­
pering and hardware failures, locks 
to prevent removal of the units and 
protection against electromagnetic 
emissions that might provide key 
information. 

Zbik admits the LC76 family 
focuses only on specific network 
applications, and he says Linkabit 
may eventually offer lower end, 
protocol-independent encryption 
devices. "But we see more and more 
of a need for high-speed aggregated 
data. Because of the expense of 
terminal-to-terminal communica­
tions, companies will aggregate to a 
high data rate and use T-1 leased 
lines, microwave and maybe satel­
lite communications. That's the 
market we're going to go after." 

- Dwight B. Davis 

[The cipher for this article's first 
sentence is developed by arranging 
the alphabet with vowels first, "x" 
and "z" deleted, and ordering the 
remaining letters in the usual order. 
Successive base-5 numerals are 
assigned to this 24-letter alphabet, 
with leading zeros (used in codes for 
"A, E, I, o") replaced by a digit 
higher than 4, followed by any other 
character (digit or letter). Conso­
nants can be inserted between these 
developed letter code groups for 
confusion, and vowels other than "o" 
can be used between letter code 
groups to separate words. Thanks 
to Alan Kaplan for developing this 
code.] 
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NEW! 
ADVANCED ELECTRONICS IN A HIGHLY HUMAN MODE. 

A smart video terminal with special 
emphasis on human engineering. 
Fully code-compatible with the VT-52: 

H-1500* and the ADM 3A * - plus 
many enhanced features. 

THE MONITOR 
A premium, non-glare green 
screen is in a compact, angle 
adjllstab le housing that t i lts 
a full 25? Th is extra tilt 
al lows the operator new 
freedom in monitor 
placement. 

m1cAo-TeAm, inc. 

Thoughtful ergonomics and advanced 
video features are combined in this 

modern 132-column video terminal 
that is compatible with the 

DEC VT-100~ 

THE KEYBOARD 
This detached , low-profile key­
board with integrated palmrest 
is truly state-of-the-art . Layout 
design and priorities are based 
on operator comfort and famil­
iarity. Seven LED indicators 
are built-in to highlight current 
terminal status. 

*DEC, VT-52 and VT-100 are registered trademarks of Digital 
Equipment Corporation. H-1500 is a trademark of Hazeltine 
Corporation. ADM-3A is a trademark of Lear Siegler, Inc. 

13 14 HANLEY INDUSTRIAL COURT • ST. LOUIS, MI SSOURI 63 144 • (3 14) 968-8151 • TWX 9 107601662, MICRO-TERM ,·STL. 
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Calendar 
SHOWS & CONFERENCES 

JANUARY 

21 -26 The Southern Tier Personal/Small Business Com­
puter Show, Binghampton, N. Y. Contact: Dallas 
DeFee, 48 Crary Ave., Binghampton, N.Y. 13905, 
(607) 729-5558. 

21 -26 43rd Annual National Audio-Visual Convention and 
Exhibit, Anaheim, Calif., sponsored by the National 
Audio-Visual Association, Inc. Contact: Nora McGil­
len, Exhibit Manager, NAVA, 3150 Spring St. , Fair­
fax, Va. 22031, (702) 273-7200. 

26-28 ASEE '82, Advanced Semiconductor Equipment 
Exposition, San Jose, Calif., managed by Cartlidge & 

Associates, Inc. Contact: Cartlidge & Associates, Inc., 
491 Macara Ave., Sunnyvale, Calif. 94086, (408) 
245-6870. 

FEBRUARY 

10-12 1982 IEEE International Solid-State Circuits Con­
ference, San Francisco, sponsored by the IEEE 
Solid-State Circuits Council, the IEEE San Francisco 
Section and Bay Area Council and the University of 
Pennsylvania. Contact: Lewis Winner, 301 Almeria, 
Box 343788, Coral Gables, Fla. 33134, (305) 446-8193. 

16-18 International Exhibition and Conference of Semi­
conductor Production Equipment, Wiesbaden, West 
Germany, sponsored by Cartlidge & Associates , Inc. , 
and Network, Ltd. Contact: Charles Yourd, Exposi­
tion Manager, Cartlidge & Associates, Inc. , 491 
Macara Ave., Suite 1014, Sunnyvale, Calif. 94086, 
(408) 245-6870. 

21 -23 Non-Impact Printing Technologies DataBase Ac­
cess Meeting, San Francisco, sponsored by Ad­
vanced Technology Resources Corp. Contact: Linda 
M. Tempera, ATR Corp., 6256 Pleasant Valley Rd., El 
Dorado, Calif. 95623, (916) 626-4140. 

22-24 Federal DP Expo, Washington, presented by The 
Interface Group. Contact: The Interface Group, 160 
Speen St. , Framingham, Mass. 01101, (800) 225-4620 
or (617) 879-4502. 

23-24 OEM Conference on International Export & Sales, 
Paradise Island, the Bahamas , sponsored by the 
Caribbean Association of Industry and Commerce. 
Contact: Van Ferguson, Executive Producer, Ormand 
Vee Co., 8852 Leslie Ln. , Des Plaines, Ill. 60016. 

23-25 Computers & Automated Systems Exhibit, Paradise 
Island, the Bahamas, sponsored by the Caribbean 
Association of Industry and Commerce. Contact: Van 
Ferguson, Executive Producer, Ormand Vee Co., 8852 
Leslie Ln. , Des Plaines, Ill. 60016. 

26-28 Computer Expo '82, Orlando, Fla. Contact: Tom E . 
Blayney, Executive Director, Adventure Internation­
al, P.O. Box 1185, 377 E. Highway 434, Longwood, 
Fla. 32750, (305) 339-1731. 

MARCH 

3-7 Third Annual Microcomputer Week Conference, 
Jersey City, N.J., sponsored by Catalyst. Contact : 
Mitchell E . Batoff, Jersey City State College, Jersey 
City, N.J., (201 ) 434-2154 or 547-3094 or 3098. 
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Boost your profits with NEC printers. 

NEC Information Systems, Inc. 

They're les.5 expensive going in, and 
that's orily the beginning. 

Our printers also give you extra 
margins which no competitive 
printers can match. Here's how. 

NEC printers have a mean time to 
repair (MTTR) as low as 20 minutes 
against an industry average of one 
hour. Meaning: your service force 
can become three times as 

NEC printers 
have up to 
50%fewer 
parts than 

competitive 
printers, so 

productive. 

Next, Spinwriter 
printers have a dead 
on arrival (DOA) 
rate of les.5 than 1%, 
significantly better you stock 

.,.._..._...,. __ _,...-.._ ... fewer spares. 
than 

the 5% other manu­
facturers consider 
acceptable. So with 
NEC, you can dock \ 
merge with confidence 
and eliminate the 
horrendous time and 

Built-in quality bolsters profits. 

Spinwriter™ letter-quality printers 
have a mean time between failure 
(MTBF) of up to 3000 hours (that's 
about 18 months of normal opera­
tion), nearly twice the ~es ·. 

Centronics, or RS-232C interfaces. 
All use functional, easy-to-service 
single-board electronics, a one-piece 
universal power supply, and digital 
controls that eliminate many mov­
ing parts. Plus 10 forms handlers 
designed and built by NEC. 

Our Trimliner line printers print up 
to 600 LPM. They have a 30-minute 
MTTR, the industry's best. A 50% 
better MTBF than competitive models. 
And a variety of quietized packages. 

industry average. - .::::.. ~ 
We've simplified :;;:;;. costs of incoming Beca,use our Spinwriter printers have an M7TR as low 

their design and r_,;--:_ 
inspections. All f h" h as 20 minutes, one-third as long as 

o w IC trans- others, your servic;emen ca,n average "'••n lates to the kind three times as many repairs per hour. 
of value you take 

to the bank. Take the first step to improving 
your profits. 

reduced parts 
counts by 60%. 
Result: fewer parts, 
les.5 costly parts, 
better odds that 
the part you 
need is the part 
you have. Not 

Spinwriter and 
Triillliner'M 
models galore 

We've got 14 
different Spinwriter models, at speeds 
up to 55 cps with Qume, Diablo, 

Spinwriter printers, with an MTBF of up to 3000 
hours, reduc;e your servic;emen s labor and travel 
costs, administrative overhead and parts costs. 

Send for information on NEC 
printers, or call your nearest 
NECIS sales office. 

to mention lower repair costs and 
administrative overhead. 

NEC Information Systems, Inc. 
5 Militia Drive Lexington, MA 02173 

Our significa,ntly better DOA rate lets you dock merge with confidenc;e and save hundreds of dollars per unit. 
NEC DOA rate: 
less than 1%. 

Other printers' 
DOA rate: more 
than 5 %. ~;;;;;;~ 
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THE MULTIFUNCTION PRINTER 
WITH UNMATCHED PAPER HANDLING CAPABILITY. 
If all you look at is the 

handsome, office-styled cover 
you'll miss the real beauty of its 
functionality, its revolutionary 
paper handling design and its list 
of standard features that even 

competitors' "options" 
lists can't match. 

Centronics' new 
Printstation 350 is 

truly the "one-
printer solution 

to the complete range of data 
processing, business processing, 
and word processing printing 
needs". 

SEMI-AUTOMATIC 
PAPER HANDLING ... 
FAN-FOLD, MULTI-PART 
FORMS, AND CUT SHEET 
loaded instantly and switched 
rapidly. In fact the Printstation 350 
can be loaded with cut sheets 
faster and easier than a typewriter. 

LETTER QUALITY 
PRINTING, a word processor's 
dream ... using multi pass 

technique for high resolution, high 
density characters. 
- - PIN-ADDRESSABLE 

GRAPHICS PLUS 
"NO-WASTE" 

DEMAND 

backed up with a world-wide 
network of factory service locations. 

So don't judge a printer by its 
cover especially when it's one of the 

Printstation 350 

_ DOCUMENT 
family. Because 

underneath 
there's a unique 
collection of 
capabilities, 
mechanical 

- - REMOVAL 
deliver true business 

processing capabilities. 
H IGH SPEED "DRAFT" 

MO DE with standard 200 CPS 
bi-directional logic-seeking feature 
for data processing operation. 

ECONOMY-MINDED, 
OPERATOR-ORIENTED 
SERVICE FEATURES. 
Self-diagnostics \: 
are standard. So · 

architecture, and 
electronics that provide a level of 
versatility we call PRINTSTATION 
PROCESSING. But if beauty is in 
the eye of the beholder, you should 
behold the Printstation 350 in 
operation. For more information 

"- or a demonstration, contact 
us today. is the operator­

replaceable 
pnnthead and 
the truly "clean ~!!!!!!~~c: E nTRD n I c: s ® 

hands" snap-in ribbon cartridge. 
FAMOUS CENTRONICS 

BACK-UP. 12 years and 400,000 
printers-worth of experience 
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PRlnTSTATIDns 
Centronics Data Computer Corp., 
Hudson, New Hampshire 03051 
603-883-0111 



lala•llar 
7-10 Tl-MIX (Texas Instruments Minicomputer-Informa­

tion Exchange Conference), Las Vegas, Nev., 
sponsored by Texas Instruments Users Group. Con­
tact: TI-MIX, M/s 2200, P.O. Box 2909, Austin, Texas 
78769, (5 12) 250-7151. 

8-12 DIDACTA '82, World Fair for School, Education and 
Training, Hanover, West Germany, sponsored by 
Hanover Fairs. Contact : Hanover Fairs Information 
Center, P.O. Box 338, Whitehouse, N.J. 08888, (201) 
534-9044. 

9-11 Federal Office Systems Exposition, Washington, 
D.C., sponsored by National Trade Productions, Inc. 
Contact: Joseph P. Rubel, . National Trade Produc­
tions, Inc. , 9418 Annapolis Rd., Suite 206, Lanham, 
Md. 20706,(30 1) 459-1815. 

10-12 Fourth International Conference on Thermoelec­
tric Energy Conversion, Arlington, Texas, sponsored 
by the Graduate School and the Electrical Engineer­
ing Department of the University of Texas at 
Arlington and the Fort Worth Section and Region of 
the IEEE. Contact: K. R. Rao, Professor of Electrical 
Engineering, P .O. Box 19016, University of Texas at 
Arlington, Arlington, Texas 76019,(8 17) 273-2671. 

22-24 Information Systems Education Conference, Chica­
go, sponsored by Data Processing Management Asso­
ciation Education Foundation. Contact: Dr. Stephen 
B. Weiner , Program Coordinator, 12611 Davan Dr., 
Silver Spring, Md. 20904, (301) 622-0066. 

PURCHASE 
DESCRIPTION PRICE 

LA36 DECwriter 11 . . ........ $1 ,095 
LA34 DECwriter IV .... . .. .. .. 995 
lA34 DECwriter IV Forms Clrl. 1,095 
LA120 DECwriter 111 KSR . 2,295 
LA120 DECwriter 111 RD . 2,095 
VT100 CRT DECscope . 1.695 
VT101 CRT DECscope .. 1,195 
VT125 CRT Graphics . 3,295 
VT131 CRT DECscope .. 1,745 
VT132 CRT DECscope . 1,995 
VT18XAC Personal Computer Option 2.395 
Tl745 Portable Terminal ....... 1,595 
Tl765 Bubble Memo~ Terminal . 2,595 
Tl lnsi~ht 10 Termina ......... 695 
Tl785 ortable KSR . 120 CPS ... 2,395 
Tl787 Portable KSR . 120 CPS . 2,845 
Tl810 RD Printer . 1,695 
Tl820 KSR Printer . 2,195 

595 
645 

1.165 
1.995 
1.695 
1,295 
2.295 

920 CRT Terminal .. 895 
950 CRT Terminal . 1.075 
Lener Quality. 7715 RD ... 2.895 
Lener Quality. 7725 KSR . 3,295 
2030 KSR Printer 30 CPS .. 1.195 
2120 KSR Printer 120 CPS 2,195 

1.345 
1,695 
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Pf.RMOlfTH 
12 MOS 24MOS 36 MOS 

$105 s 58 s 40 
95 53 36 

105 58 40 
220 122 83 
200 112 75 
162 90 61 
115 67 43 
315 185 119 
167 98 63 
190 106 72 
230 128 86 
153 85 58 
249 138 93 
67 37 25 

230 128 86 
273 152 102 
t62 90 61 
211 117 80 
57 34 22 
62 36 24 

112 65 42 
190 106 72 
162 90 61 
125 70 48 
220 122 83 

86 48 32 
103 57 39 
278 154 104 
316 175 119 
115 67 43 
211 117 80 
127 75 49 
162 90 61 

22-25 The Second Middle East Business Equipment ,__ _____________________ _ 
Show, Manama, Bahrain, organized by Arabian 
Exhibition Management WLL. Contact: Rosemary 
Phillips, Arabian Exhibition Management WLL, Wind­
sor House, 4950 Calthorpe Rd., Edgbaston, Birming­
ham B15 lTH U.K., (02 1) 454-4461 or Stefan Kemball, 
Arabian Exhibition Management WLL, P.O. Box 
20200, Manama, Bahrain, (Telephone) 250033. 

22-25 Interface '82, Dallas, co-sponsored by BusinessWeek 
and Data Communications magazines. Contact: Peter 
B. Young, The Interface Group P.O. Box 927, 160 
Speen St., Framingham, Mass. 01701, (800) 225-4620. 

22-26 WCGA '82 "Computer Graphics for Design and 
Construction Productivity" Conference, Washing­
ton, sponsored by World Computer Graphics Associa­
t ion Inc., The Building Research Advisory Board of 
the National Academy of Sciences in cooperation with 
the International Planning Committee and others. 
Contact: Exhibit Coordinator, WCGA, 2033 M St., 
N. w., Suite 250, Washington, D.C. 20036, (202) 
775-9556. 

23-25 SOUTHCON '82, Orlando, Fla. sponsored by the IEEE 
Region Three; the Atlanta Section of the IEEE ; the 
Florida Council of the IEEE; and the Dixie, Sunshine 
and Piedmont Chapters of the ERA. Contact: Dale 
Litherland, Director of Education, SOUTHCON '82 
Professional Program Committee, Suite 410, 999 N. 
Sepulveda Blvd., El Segundo, Calif. 90245, (213) 
722-2965. 

25 ANSI 1982 Public Conference, New York, sponsored 
by the American National Standards Institute, Inc., 
and the Association Francaise de Normalisation, 
Contact: Priscilla F. Trias, ANSI, Inc., 1430 Broad­
way, New York, N.Y. 10018, (212) 354-3315. 
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Stocking MODICON 484 
and DEC computer 

spares 

Call Radgo. We are a stocking distributor for 
MODI CON 484 programmable controllers. We also 
handle genuine DEC parts manufactured by DIGITAL 
EQUIPMENT CORPORATION. We sell at factory 
prices with FACTORY WARRANTY And we deliver 
the same day. Radgo is stocked and staffed to help 
you with your requirements for most general purpose 
K & M series and many COMPUTER SPARE 
MODULES and COMPONENTS. We also stock a 
large assortment of COMPUTER SUPPLIES. 

Radga Sales Ca. 
To order or for free catalog call : 

1-800-543-1986. Ohio customers phone 
1-513-752-6880. 

3988 McMANN RD ., CINCINNATI , OH 45245 
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FOR DESIGNERS WHO PUSH 
THEIR DISI<S FARTHER. 

Our Capricorn™ Series are 14-inch 
Winchester drives that give you lower 
cost per megabyte and greater 
system efficiency. Total drive design 
flexibility is the reason why. It lets you 
configure your system to save space 
- by rack-mounting our 165 and 
330 megabyte drives you can get up 
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to 1.2 gigabytes on only 5 square feet 
of floor space. Leaving plenty of room 
for Capricorn to grow as memory 
needs grow. 

And Capricorn is quiet; quiet 
enough for any office environment. 
Add to this the flexibility of dual port 
1/0 (optional), MMD compatibility, 
and comprehensive self-diagnostics 
(standard), and you begin to get a feel 
for what Capricorn can do. It's the 
disk drive that packs the same kind 
of wallop of a 600 megabyte system, 
but at a lot less cost. 

Specify Capricorn. And push. 
For more information, contact 

Gary Owen, Ampex, Memory 
Products Division, 200 N. Nash St., 
El Segundo, California 90245. 
(213) 640-0150. 

AMPEX® 
The Designers Choice. 



CORPORATE & FINANCIAL lllini-IUliara Warld 

General Electric broadens 
'factory-of-future' thrust 

venture, they amount to almost 
$700 million. The previous steps 
include: 

• acquisition of Intersil, Inc., a 
Cupertino, Calif. , manufacturer of 
res for $235 million; A joint venture in computer-aided 

engineering (CAE) between General 
Electric Co. and an Ohio consulting 
and software company isn't big 
news in itself, but its significance 
can be more clearly discerned 
against the background of other 
recent moves by GE toward imple­
menting the factory of the future. 

Those other steps include the 
company's acquisition in recent 
months of a CAD/CAM graphics 
system and software company and 
its establishment of a new organiza­
tion devoted to developing and 
selling computer-controlled robots 
for factory applications. 

The considerable attention that 
computer manufacturers have re­
cently devoted to office automation 
has partially obscured the business 
potential that GE planners are 
seeking through their multifaceted 
factory-automation endeavor. They 
estimate that the North American 
market for robot systems alone is 
valued at $100 million, and will 
reach $800 million by 1985. Those 
robots are controlled by µcs, such as 
the Digital Equipment Corp. LSI-11 
and the Intel Corp. 8080. 

There's also a beckoning market 
in factory automation for suppliers 
of minicomputers, graphics termi­
nals and the kind of software 
embodied in the GE joint venture, 
which resulted in the formation of a 
new company effective Jan. 1. The 
joint venture involves the acquisi­
tion by GE of 48 percent of 
Structural Dynamics Research 
Corp., Cincinnati, plus 51 percent of 
the newly formed joint venture­
General Electric CAE International, 
Inc. The joint venture company will 
encompass but go beyond CAD/CAM 
to automate the entire product­
development process from concep­
tual design to manufacturing for 
products ranging from aircraft to 
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kitchen blenders. 
The joint venture with SDRC was 

announced during the Autofact III 

CAD/CAM and factory-automation 
conference in Detroit in early 
November. In outlining the joint 
venture, James A. Baker, executive 
vice president and sector executive 
for GE's technical systems sector, 
said it was the latest move in a 
series of steps representing a major 
commitment by GE to become "a 
supplier of electronic equipment for 
the automated factory of the 
future." The technical systems 
sector, Fairfield, Conn., encompass­
es the company's electronic and 
industrial-automation operations. 

Baker also listed some of GE's 
earlier moves in the factory­
automation thrust: When added to 
the $20.1-million outlay for the SDRC 

• acquisition of Calma Co., a 
Santa Clara, Calif., CAD/CAM equip­
ment and software supplier, for 
$170 million; 

• formation of a new business­
the Automation Systems Operation, 
Bridgeport, Conn.-within the 
technical systems sector to produce 
and sell industrial robots, five of 
which were demonstrated at Auto­
fact III for the first time (see "The 
Automation Systems lineup," p. 58); 

• plans to spend $250 million for 
R & D focused squarely on 
electronics in industrial applica­
tions. 

All that activity indicates that GE 
is committed to CAD/CAM and CAE in 
a big way. The company and 
affiliates will deliver minicomputer­
and µc-based CAE software and 

The Allegro programmable assembly robot includes one to four arms that operate together 
or independently. It can be used for automotive and electronic products and mechanical 
devices weighing less than 7 lbs. 
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services through a variety of 
channels. The channels include GE 
CAE International productivity cen­
ters, the GE Information Services 
Co.'s (GEISCO) international com­
puter and software network and 
independent suppliers of systems, 
including International Business 
Machines Corp. and Digital Equip­
ment Corp. 

Jason R. Lemon, chairman and 
chief executive officer at SDRC, said 
in Detroit that the multilevel 
distribution scheme will help poten­
tial users grow with CAE. The 
productivity centers will enable 
customers to experiment with 
CAD/CAM and to investigate and use 
the CAE software in an entry-level 
approach to automated design and 
manufacture. The centers will also 
have personnel to help customers 
develop their own application soft­
ware. 

There will eventually be several 
such centers, with seven locations 
identified: three in the U.S. (Cincin­
nati, Detroit and San Diego, Calif.) 
and four elsewhere (London, En­
gland; Paris, France; Tokyo, Japan; 

and Wiesbaden, West Germany). 
The centers will provide Calma 
interactive graphics systems, DEC 
v AX computers and even numerical­
ly controlled machining centers that 
customers can use to design and 
machine parts that they need. 
Personnel at the centers will also be 
able to produce Nie tapes for 
customers. 

The complete SDRC CAE software 
library will also be sold by Calma, 
and selected software will be 
available from other CAD/CAM 
system suppliers, including Gen­
Rad, Inc. , and Applicon, Inc. DEC 
already sells the SDRC CAE software 
with its VAX supermini systems, 
and SDRC recently signed an 
agreement that allows IBM to sell 
some of the software with its 4300 

series systems. 
Finally, Lemon said that manu­

facturers who have progressed 
beyond the scope of the productivity 
centers can tap into distributed CAE 
software databases through the 
worldwide GEISCO network, which 
supports the X.25 telecommunica­
tions protocol. He pointed out that 

the network can be used as a single 
site to maintain and enhance 
numerous software packages, "and 
to download them automatically to 
machines of various types, with 
different operating systems and in 
different locations in a compa­
ny." 

Baker doesn't believe that GE will 
be without competition in its 
computer-based factory-of-the - fu­
ture strategy. He said, though, that 
there is room in this country for four 
or five corporate efforts of the 
magnitude of GE's "to give u.s. 
productivity a shot in the arm." He 
expects similar major thrusts by 
companies such as Westinghouse 
Electric Corp. 

Lemon elaborated on the produc­
tivity theme when he observed that 
SDRC CAE programs have reduced 
costs by as much as 30 percent and 
design cycles by 25 percent in a 
variety of products from automo­
biles to electric irons. He added that 
such savings can't be ignored in a 
nation where industrial productivity 
has been essentially flat for several 
years. - L.J. Curran 
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At November's Autofact 111 CAD/CAM 
and factory-automation conference in 
Detroit, General Electric demonstrat­
ed five new robots , each aimed at 
factory-automation applications. Ex­
cept for the Allegro assembly robot, all 
other units are based on Intel µps . 
The Allegro device is based on a 
Digital Equipment Corp. LS1-11 /02 µp 
and an Intel 8080 µp . The robots 
include: 

• Allegro, a programmable assem­
bly robot with one to four arms that 
operate together or independently. 
The unit can be used for multi­
component automotive and electronic 
products and mechanical devices 
weighing as much as 7 lbs. The 
device 's control unit includes a 
multiprocessor with distributed func­
tions. The CPU controls a µp and 1/0 
opt ions , including digital control 
signals , analog input signals , a 

keyboard printer and a portable 
"teach box ," which assists the 
programmer by guiding the robot 
through its operation while recording 
the steps in computer memory. 

• PS , a programmable, five-axis 
process robot that performs welding , 
deburring , polishing, grinding, sealing 
and assembling applications in manu­
f actu ring environments . The unit 
features a computer teach box. 

• AW?, an arc-welding robot that 
features dual non-contact sensors 
that are effective with a variety of 
metals , including stainless steel , 
aluminum and ferrous and nonferrous 
metals. The robot's control system is 
based on point-to-point control for 
sensing, tracking , checking, linear 
interpolation computation, wrist -mo­
tion compensation and shifting. The 
AW7's µp-based brain provides con­
tinuous-path and point-to-point con-

trol. 
• SH6 {horizontal) and sv6 (verti­

cal) spraying robots , which apply 
paints, lubricants, anti-corrosive oil 
and sealing chemicals. The units 
include a teach box, a long, straight 
spray line that can be programmed 
with two teach points and instant 
display of any programming error. 

• oso optoelectronics systems 
operation, which provides non-contact 
on-line inspection of randomly orient­
ed products at rates as high as 900 
parts per min. The unit is aimed at 
discrete-parts fabrication , assembly 
and packaging in the automotive, 
appliance, instrumentation, pharma­
ceutical, electrical and electronics 
industries. The unit includes a PN2304 
decision processor and a rn2soo 
charge-injection-device camera. 
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Print faster and save money 
Attach your Series/1 

to Control Data Band Printers 
*Available in three models : 
360, 720 or 1130 lines per 
minute. 

THIS PRINTING WAS DOME BY CONTRO L DATA'S 
~------------ CER TA IN TY 45 0 SERIES BAND PRI NTER . 

Speeds workflow 
Our swing-out gate simplifies 
paper, ribbon and print band 
changes. 

Up to 40% less paper 
Our compressed-pitch feat ure 
lets you µrint a full 132 
characters on standard 81/i-inch 
paper. Or 198 characters on 
14-inch form. 

*No software modifications required. 

If you're thinking about a Series/ ! 
system, our Certainty® 450 Series Band 
Printers might make your decision easier. 

Of course they're all ready to be attached to the 
1/ 0 bus of the Series/ ! cpu. But we've engineered a lot 
of customer conveni· 
ence and versatility 
into their design to give 
you a lot more than a 
basic printer for your 
money. 

T hree models to 
give you a wide range 
of printing speeds, for 
example. Up to 1130 
lines per minute. And both our 360 and 720 lpm 
printers have a compressed pitch feature. Besides 

Available Now 
Our Band Printer is ready to help you get optimum 
performance from your Series/ !. For data sheets and 
more information, call today, toll free. 800/ 328-3390. 

THIS Pft IWTi llG WAS DONE BY COllTROl DATA1 S 
CERTllINTY 450 SERIES IAMD PRINTER. COIWRESSED 

Clean, crisp impressions on ,.=._,.,,:::-------------- one- to six-part forms from 4" 
to 16.75" wide. 

•Improved diagnostics and 
• r--------- status/fault indicators for 

faster servicing. 

/ 500-h.connecdon 
·-.,,~ / '- Now you can locate the printer 

'-~/ op <oSOO fo& r~ '""'"" 

Designed for quiet 
environments 
Quiet is already engineered 
into the printing mechanism 
and cabinetry. 

saving paper, this permits you 
to print a full 132 columns on com· 

mon, easy-to-file, easy-to-reproduce 
8V2 x 11-inch paper. 

Because they'll be in more offices than 
machine rooms, we've 
human-engineered their 
design. Our swing-out 
paper gate simplifies 
forms loading and rib­
bon changes. Even print 
bands can be changed 
simply in seconds. 

You won't have to 
worry about service, 

either. More than 4800 Customer Engineers in our world­
wide maintenance organization support our products. 

@: 2) CONTJ\.OL DATA 

Addressing society's major unmet needs 
as profitable business opportunities 
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The first family 
of microcomputers 

with mainframe 
capability. 

WICA T Systems brings four 
years of research and development to 
the market with the System 100 family 
of microcomputers. WICAT is the first 
to provide high performance, low cost 
computers with full feature operating 
systems and network capabilities. The 
WI CAT family of systems and their 
supporting software have been designed 
to 1985 specifications. The hardware, 
software, and communication networks 
assume large main memories (up to 1.5 
megabytes in the System 150 and 14 
megabytes in the System 100) and large 
system power at each intelligent 
workstation. 

Our 68000-based systems run at 
8MHz and execute approximately one 
million instructions per second. The 
processor has a 16 bit external data 
path and internally supports 32 bit 
operations. All of our computers, with 
the addition of the interface board, can 
control videodisc players. Multibus'" 
devices can also easily be attached to 
our complete family. 

P.O. Box 539 1875 South State Street 

WICA T's Multi-User Control 
System (MCS) is one of the most 
powerful operating systems available 
today. The real time, multi-user, multi­
tasking system is designed to strike an 
uncompromising balance between the 
needs of the system's programmers and 
the general users. UNIX'" /V7 and a 
CP/M Emulator are also available. 

In addition to the three operating 
systems WICAT offers nine program­
ming languages: PASCAL, Assembler, 
FORTRAN, COBOL, BASIC, APL, 
ADA, C, and LISP. 

Full service maintenance is offered 
internationally, including 377 locations 
in the United States. Depot mainte­
nance is also available. 

Whether your needs are for busi­
ness systems, personal computers, or 
sophisticated networking, the WICA T 
family meets those needs. 

Call or write today for additional 
information. 

Orem, Utah 84057 (801) 224-6400 
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·ANSI XJ.64 Terminal 
80 x 2 5 rows on a 12" diagonal screen 
Optional touch panel 
Blink, blank, reverse l'ideo, ha/f­
intensity and underline 

68000 Processor 
Up to l.SMB main memory 
2, 5 '4''jloppy disk drives (/.92 MB or 
320KB) 

• Same features as T7000 Terminal 
• Monochrome graphics- 400 x 300 

pixel resolution 
• Simultaneous support of text and 

graphics features (2 independent 
graphics planes for animation) 

• Optional touch panel 

68000 Processor 
20MB-900MB hard disk storage 
Up to 14MB of main memory 
Supports up to 96 intelligen1 terminals 

• 68000 Processor 
• 2, 8" dual-sided, double-density floppy 

disks(2.4MB) 
Up to JMB of main memory 
Supports 4 dumb terminals 
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68000 Processor 
Up to l.SMB main memory 
Single-user intelligent terminal 

68000 Processor 
IOMB hard disk - 5'' "floppy disk for 
back-up 
Up to l.SMB main memo~)' 
Single-user or multi-user operating 
system (multi-user version supports 4 
terminals) 

68000 Processor 
I, 8" dual-sided, double-density floppy 
disk(l.2MB) 
Up to l.SMB of main memory 
Ideal single-user workstation for video­
disc and simulation 



Make MICROMATION's MARINER your 
entry-level system. System expansion is 
easy and inexpensive; plug in another 
Satellite processor card, connect a terminal, 
and you have multiprocessor, multitasking 
lift-off! 
Each user has his own processor and 64K 
bytes of dynamic RAM, keeping MARINER 
performance up under loads that make 
single-processor systems sag. A separate 
4-MHz Master processor and memory hold 
costs down by managing the sharing of 
MARINER's built-in 22M-byte Winchester 
disk drive, 8-inch floppy disk and 114-inch 
streaming tape drive. 
There's nothing nebulous about 
MARINER's flexibility. Operate with CP/M, 
MP/M, or the new, high-speed DBOS (CP/M 
compatible) and you'll have a galaxy of 
software available for applications. 
Program satellites with BASIC, COBOL, or 
FORTRAN, use them for word processing, 
general accounting, any of a multitude of 
tasks, each with complete independence. 

CP/M and MP/Mare trademarks of Digital Research, Inc. 
DBOS is a trademark of MicroConcepts, Inc. 
MARINER (Pat. Appd. For) is a trademark ofMICROMATION, INC. 

The background to the MARINER system is a photograph of the 
Lagoon Nebula , which can be seen with the aid of binoculars in the constellation 
Sagittarius. 
PALOMAR OBSERVATORY, CALIFORNIA INSTITUTE OF TECHNOLOGY, 
copyr ight by the California Institute of Technology. (Palomar Observatory photograph) 

... expanding to eight 
Satellite Processors 
at down-to-earth cost! 

And MARINER's M/LINK modem 
communicates at 2400 baud on standard 
voice-grade phone lines, using SDLC, 
BI-SYNC, or X.25. Sounds universal? 
MARINER is. 
MARINER's attractive, freestanding 
cabinet houses the Master and up to eight 
Satellite processors. And it's only 14" x 20" 
x 29" in size, so it fits in beautifully, quietly, 
anywhere! 
Get a world of additional information 
about MARINER now by calling your 
MICROMATION dealer. If you need help in 
locating the dealer nearest you, or if you 
would like to hear about our special support 
program for systems integrators and OEM 
manufacturers, call MICROMATION now! 
1620 Montgomery Street, San Francisco, 
CA 94111 , 415/398-0289 TLX: 172457 
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OSI transforms 
under new president 

When acquisition - minded 
M/A-COM, Inc., Burlington, Mass., 
acquired Ohio Scientific, Inc., in 
November, 1980, there was much 
talk about what telecommunications 
conglomerate M/A-COM would do 
with the Aurora, Ohio, company. 
Much speculation centered around a 
forthcoming family of intelligent 
data-communications terminals that 
will serve as an office link in 
Ml A-COM's satellite business-com­
munications systems. 

Now, William Chalmers, OSI's 
second president since the acquisi­
tion, is bolstering the company's 
small-systems stance by consolidat­
ing 110 hardware and software 
products, turning to outside ven­
dors for vertical software packages, 
changing the company's name and 
image, hiring a new management 
team and channeling more money 
into R & D (see "OSI consolidates 
product lines," below). 

processing equipment. Michael 
Cheiky, formerly OSI's chairman, 
now heads a nine-person advanced R 

& D group in Santa Barbara, Calif., 
and Charity has retired. 

Under the Cheikys, OSI grew 
from $25,000 in seed money in 1975, 
to $18 million in revenues in 1980. 
The acquisition by M/A-COM was 
unusual in that it was for an 
undisclosed amount of cash, rather 
than by a stock transaction, and in 
that MIA-COM supplied a new OSI 
president as part of the package. 

The company is expanding physi­
cally as well. Although headquar­
ters and main manufacturing facili­
ties will remain in Aurora, a 
near-term development team will be 
based in Boston, with a support 
engineering group in Aurora. 
Charles Bickoff, a Centronics veter­
an and now OSI's vice president of 
engineering, will be based in Boston 
and head both groups. 

Chalmers hopes OSI will reach $50 
million in revenues in two years. To 
do so, the company will focus on 

OSI president William Chalmers : "This is 
not an Ohio or a scientific company any 
more. " 

vertical product mass marketing, 
using software packages from 
independent vendors. "OSI hasn't 
been supporting users. About 80 to 
90 percent of the users are, thus, 
OEMs," he says. He plans to qualify 
vertical packages and help market 
them, a strategy that will lead to 
reference sales. What package will 
be offered first is not yet known. 

H e also hopes to leverage 

The not-so-smooth acquisition of 
OSI has, within a year, virtually 
transformed the company, through 
M/A-COM resources, from a shoe­
string, technical-product operation 
offering little documentation and 
support, into a $500-million compa­
ny focusing on full solutions for 
users. To emphasize the commit­
ment, Chalmers, formerly head of 
Centronics Data Computer Corp. 's 
Quietwriter printer project, has 
changed osI's name to M/A-COM 
Office Systems, Inc., because , says 
Chalmers, "This is not an Ohio or a 
scientific company any more. " 

OSI CONSOLIDATES PRODUCT LINES 

A little more than a year ago, OSI 
was headed by Michael and Charity 
Cheiky, company founders. Charity 
Cheiky, company president, was 
succeeded by Harvey White, who 
has since returned to M/A-COM's 
Linkabit Corp. subsidiary, which 
develops advanced digital signal-
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In November , Ohio Scientific 
trimmed its 11 o hardware and 
software products into three basic 
lines, which include the high end of 
the personal computer market, single­
user small systems and a multi-user 
system with hard disks and net­
working capabilities. All machines 
have transportable software, enabling 
users to upgrade their systems. 

The c1 oo personal computer in­
cludes an a-bit processor, graphics, 
an integral keyboard , and 1/0 ports. 
Retail price is less than $3400. 

A family of three small-business 
systems, the c200 is designed to 
expand from a single-user floppy­
disk-based system to multi-user or 
hard-disk configurations . The desk­
top system typically supports as many 

as four users, but rack-mounted 
versions support as many as six 
users. Single-user versions sell for 
$4000 to $8000. 

The high-end C300 µ.c business 
system is available in 1 OM-, 40M- and 
SOM-byte hard-disk versions. The 
systems can expand to six-user 
time-shared systems or to full 
networked configurations. Prices are 
$1 o,ooo to $20 ,000. os1 president 
William Chalmers claims these seven 
systems, with hardware and software 
upgrade potential , position os1 with a 
family of computers to service the µ.c 
market in much the same way that 
Digital Equipment Corp. services the 
minicomputer market and that Inter­
national Business Machines Corp. 
services the mainframe market. 
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resources at Ml A-COM-such as 
Sigma Data's software, Alanthus 
Data Communications' terminals 
and 65 u.s. service locations-to 
compete with North Star Comput­
ers, Inc., Dynabyte, Vector Graphic 
and Altos Computer Systems. 

Chalmers says the company has 
redone the remammg products' 
documentation, and corrected some 
hardware and software problems. 

"You can call it stopgap," he says. 
"We're trying to get production 
runs on fewer models and increase 
the learning curve in the factory. 
The result will be better quality and 
better deliveries." The next genera­
tion of products, he says, will be 
8088 µp-based and will possibly use 
CP/M, thus carrying OSI into the 
16-bit world. 

- L. Valigra 

BOX SCORE 01' EARNINGS 

This table, which appears every month, lists the revenues, net earnings and earnings per 
share in the periods indicated for companies in the computer industry and computer-
related industries . 

Company Period Revenues Earnings llpS 

Advanced Micro Devices 6mos 9 / 27 / 81 136,972,000 2 ,629,000 .16 
6mos 9 / 2 8 / 80 147,621,000 13,886,000 .88 

Analysts International 3 mos. 9 / 30 / 81 6 ,643,000 263,000 .22 
3 mos. 9 / 30 / 80 6 ,668,000 142,000 .16 

A. W. Computer Systems 9mos. 9 / 30 / 81 1 ,606,678 (100,366) (.06) 
9mos. 9 / 30 / 80 2,300,471 68,891 .03 

Beckman Instruments 3mos 9 / 30 / 81 169,421 ,000 8,431 ,000 .40 
3mos 9 / 30 / 80 138,667,000 8,406,000 .40 

Burroughs 9mos . 9 / 30 / 81 2,38 7 ,916,000 86,983,000 2 .07 
9mos. 9 / 30 / 8 0 2,108,136,000 160, 713,000 3.66 

C-3 6mos 9 / 30 / 81 21 ,917,000 3 ,767,000 .44 
6mos 9 / 30 / 80 14,045,000 2 ,181 ,000 .31 

Computer Sciences 26weeks 10 / 2 / 81 297,632,000 6 ,912,000 .51 
26weeks 9 / 26 / 80 278,503,000 13 ,060,000 .96 

Datum 9mos. 9 / 30 / 81 9,546,000 (149,000) (. 08) 
9 mos. 9 / 3 0 / 80 11,830,000 290,000 .16 

Genlsco Technology year 9 / 30 / 81 23,280,373 1,236,266 .63 
year 9 / 30 / 80 17,516,283 l,203,341 .63 

GenRad 9 mos 10 / 3 / 81 117, 748,000 (1 ,925,000) (.25) 
9mos. 9 / 27 / 80 108,624,000 7 ,755,000 1.06 

I cot 3mos. 10/ 31181 5 ,580,000 117,000 .01 
3mos. 11 / 2 / 80 6 ,365,000 17,000 

Int'l Business Machines 9mos 9 / 30 / 81 20,077 ,000,000 2 ,227 ,000,000 3 .80 
9 mos . 9 / 30 / 80 18,408,000,000 2 ,329,000,000 3 .99 

llfuclear Data 6mos. 9 / 3 1/81 22,798,000 628,000 .31 
6mos. 8 / 31 / 80 19,758,000 725,000 .43 

Reynolds and Reynolds 12 mos . 9 / 30 / 81 212,236, 135 7 ,118,248 1.51 
12 mos . 9 / 30 / 80 210,251,745 10,966,670 2.33 

Robinson Nugent year 6 / 30 / 8 1 30,722,509 2,480,052 .95 
year 6 / 30 / 80 28,845,462 3 ,020,448 1.16 

System Industries 9mos. 9 / 27 / 81 42,859,000 4 ,542,000 1.38 
9mos. 9 / 28 / 80 27,043,000 1,108,000 .78 

Ultimate 6mos. 10/ 31181 14,914,097 1 ,198,607 .21 
6mos. 10/ 31/ 80 6 ,623,829 344,343 .07 

Vector Graphic 3 mos_ 9 / 29 / 81 8 ,963,000 881,000 .17 
3 mos . 9 / 29 / 80 4 ,249,000 423,000 .08 

Wang year 6 / 30 / 81 856,376,000 78,073,000 1.36 
year 6 / 30 / 80 543,272,000 52,113,000 1.00 

Zenith 9 mos. 1 0 / 3 / 81 922,700,000 14,100,000 .74 
9mos. 9 / 30 / 80 853,700,000 20,000,000 1.06 

IBM, Tl initiate 
authorized-distributor 
programs 

International Business Machines 
Corp., which has become much 
more aggressive in third-party 
marketing efforts, and Texas In­
struments Inc. have joined the 
ranks of vendors endorsing author­
ized-dealer programs. 

Within weeks of IBM's announce­
ment that it would sell the 64M-byte 
Piccolo 8-in. Winchester-disk drive 
to OEMs, IBM's Marketing Channels 
Department made a second move 
into the third-party arena by 
naming the company's first seven 
authorized distributors. During 
October, as IBM unveiled its 
authorized-distributor program in 
New York, TI invited its OEMS to a 
meeting in Texas, where the 
company detailed its ver sion of 
authorized-dealer distribution. 

IBM's authorized-dealer program 
is overseen by the company's White 
Plains, N. Y ., Marketing Channels 
Department headed by Gabe Fusco 
and is part of the recently formed 
Information Systems Group. The 
first two products under the dealer 
program are the company's 3101 
CRT terminal and the new 3232 
model 51 non-impact 450-cps elec­
tromatrix printer. 

"The IBM announcement revolu­
tionizes the distributor business," 
claims Sonny Monosson, chairman 
of the Boston-based American 
Computer Group and one of the 
authorized IBM dealers. "By far, 
IBM has the most advanced agree­
ment that I have seen in terms of 
understanding the traditional prob­
lems a distributor has in carrying 
inventory and handling products 
and servicing customers. In the 
short time that I have been an IBM 
distributor, the company has given 
me fantastic support," Monosson 
says. 

Monosson, whose company also 
distributes Digital Equipment 
Corp. products, says he doesn't see 
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any conflict in handling both DEC 
and IBM products. "My job is to 
move hardware, and I don't feel 
there is a conflict of interest as long 
as I do my job," Monosson says. 

In addition to Monosson, the 
IBM-authorized dealers include two 
other computer-product dealers­
David Jamison Carlyle Corp. and 
Pacific Mountain States Corp.-and 
four industrial distributors-Arrow 
Electronics Inc., Hall-Mark Elec­
tronics Corp., Sch weber Electron­
ics Corp. and the Wyle Distribution 
Group. 

When asked why the company is 
moving into third-party marketing, 
an IBM spokesman says, "The intent 
(of the program) is to use 
distributors to increase our sales 
coverage to customers not normally 
served by IBM sales organizations." 

In characteristic IBM manner, the 
spokesman will not comment on how 
fast the authorized-dealer program 
might expand, how the dealers are 
selected, what discounts are offered 
or what products might be in the 
program's future offerings. 

An official in the Marketing 
Channels Department says the 
dealer program will be expanded 
gradually and other IBM products 
that conform to the ASCII (American 
national standard code for informa­
tion interchange) standards are the 
most likely candidates to be 
included in the IBM dealer lineup. 
Discount schedules vary but are 
believed to average about 30 
percent. 

IBM is discovering that it can be 
represented by outside people at 
the quality level the company 
requires," says Tom White, a vice 
president with Pacific Mountain 
States Corp. White acknowledges 
that his relationship with IBM is still 
in the honeymoon stage, but is 
impressed with IBM's approach to 
dealers. "It's phenomenal to me to 
look at the minutest detail to which 
IBM goes in support of its products," 
he says. "They make sure that all 
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the backup documentation, con­
tracts, paperwork, brochures and 
support literature are there," White 
says. 

The TI-authorized dealer program 
was detailed to the company's OEMS 
in October. It is expected to provide 
the main marketing channel for the 
company's recently introduced Busi­
ness System 200, the first in a line of 
small-business systems. The system 
is built around Tl's TMS9900 16-bit 
µp and includes 64K bytes of 
memory implemented using 64K 
DRAM chips. 

The Business System 200 is 
available in four versions that differ 
only in disk-storage capacity. The 
models range from the 220, which 
uses two 5114-in. floppy disks for 
combined storage of 1. 2M bytes to 
the 251, which uses two 5%-in. 
Winchester disk and an 8-in. 
floppy-disk backup for a combined 

storage of 11.2M bytes. System 200 
prices start at $6200, with ship­
ments scheduled to begin in the first 
half of 1982. 

The TI-authorized-dealer pro­
gram allows qualified dealers to use 
the TI name and logo and includes 
several changes in existing TI/OEM 
relations. Under the authorized 
program, TI will provide coopera­
tive advertising funds, and dealers 
will offer a 90-day warranty on new 
packaged systems and a 30-day 
warranty on CPU bought separately 
and existing packaged systems. 

Discounts range from 31 to 36 
percent, an increase from 27 to 38 
percent previously offered, and 
there will be no back-billing lower 
thasn 31 percent at a contract's end. 
In the past, a distributor could be 
back-billed to a single-quantity 
price. 

- Eric Lundquist 

AT & T MOVES TO FORM SUBSIDIARY, OFFER ACS 

The American Telephone and Telegraph Co. filed a plan with the Federal 
Communications Commission last month, outlining the route Bell proposes to 
follow in forming a fully separate, unregulated subsidiary. Although AT & T's 
competitors are involved in a u.s . Court of Appeals case that bears directly on 
the formation and operation of such "Baby Bell" subsidiaries, the communica­
tions giant has asked the FCC to rule on the new proposal quickly, relying upon 
the guidelines set forth in the controversial Computer Inquiry 11 Final Decision 
(see "The deregulation puzzle-putting the pieces together," p. 129). AT & T 
hopes to form the subsidiary by June 1 at the latest, and says the offshoot's first 
product will be the long-overdue Advanced Communication Service (ACS) . 

·Designed for business customers, ACS will reportedly allow various 
computers and terminals to communicate, even if the products run different 
codes, protocols, data formats or transmission rates. Under the Computer 
Inquiry 11's rules, the subsidiary could provide services such as ACS and sell 
customer premises equipment (CPE) . However, the firm would not be permitted 
to own transmission facilities and would have to obtain such services under 
tariff from common carriers. 

To finance the subsidiary, AT & T plans to supply a $3-million cash advance 
and $56-million worth of physical assets. In turn, the subsidiary would issue 
shares of its common stock to AT & T. Overall, the Bell Operating Telephone 
Companies and AT & T Long Lines would provide approximately $134 million to 
form the subsidiary and to launch ACS, for which they would be reimbursed. AT & 

T estimates the total cost to finance ACS operations will reach $434 million. 
- Dwight Davis 
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Our computers set the pace. 
We've become an integral part of the Gould 

electronics and electrical family and changed our 
name to Gould Inc., S.E.L. Computer Systems 
Division. Everything's in place and it fits perfectly. 

While you won't be seeing the name SYSTEMS, 
our dedication to high-performance, real-time 
computation hasn't changed. You'll see our 
new face, but not any difference in operating 
philosophy. In fact, as one of the key elements in 
Gould's building block strategy for high-tech­
nology electronics markets , our growth and 
our impact will be even greater. Being Gould 
S.E.L. will increase our capabilities and 
strengthen our leadership position in the 32-bit 
minicomputer marketplace. 

Our continuing efforts, coupled with the 
additional expertise and resources available, 

allow us to serve you even better than before. 
By advancing present products. Accepting new 
challenges . Reaching new markets. You can 
look for realistic, sustained growth. Growth that 
reaffirms our commitments to you. 

Check out our new identity. All the pieces are 
now in place. And , Gould S.E.L. is the right place 
to go for all your computational needs. 

Gould Inc., S.E.L. Computer Systems Division, 
6901 West Sunrise Boulevard , 
Fort Lauderdale , Florida 33313. 1-305-587-2900. 

•} GOULD 
Electronics & Electrical Products 
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Altos 16-bit system runs 
XENIX, CP/M, OASIS 

systems suppliers will re-compile 
the Z80 code . Microsoft's ver sions of 
BASIC, COBOL, Pascal and FORTRAN' 
as well as Ryan-McFarland COBOL, 
Pascal/M-86 and C-BASIC-86 will 
provide language support. This month, Altos Computer 

Systems will begin deliver ing an 
8086-based µc system said to run a 
variety of operating systems, in­
cluding Digital Research's CP/M-86 
and Phase One Systems' OASIS-16. 
The San Jose, Calif., company's 
ACS8600 also supports XENIX, 
Microsoft's implementation of UNIX. 
Officials at Altos say it is t he first 
application of XENIX on the 8086. 

The eight-user system includes 
error - detection - and - correction 
(ECC) capabilities, and an Altos/ 
Microsoft-designed memory-man­
agement (MMU) scheme. Memory 
management is a prerequisite for 
UNIX compatibility. 

These features, plus the 16-bit 
architecture and operating systems, 
says vice president of marketing 
Ron Conway, put t he 8600 in the 
class of Digital Equipment Corp. 's 
PDP-11/70 or IBM Corp. 's Series/1 
minicomputers. 

A basic system includes 0.5M 
bytes of main memory (64K-bit 
RAMs) and lOM bytes of hard disk 
via an 8-in . Win chester drive 
manufactured by Quantum Corp., 
Milpitas, Calif. With lM byte of 
floppy-disk backup, that system 
sells for $12,990. Six hard-disk 
configurations are available, the 
company says, with prices ranging 
as high as $18,980 for an 8600 with a 
40M-byte Winchester and a 17M­
byte Data Electronics Inc. 1/2-in. 
cartridge-tape drive. Memory can 
be expanded to lM byte. 

Main memory is organized on 
16-bit words, with 6 extra bits for 
ECC functions. The ECC circuitry 
uses Hamming codes to generate 
t he check bit for each word. 

Memory management, which allo­
cates arbitrary amounts of memory 
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to each user, is accomplished by a 
256- x 21-bit RAM. The device maps 
memory to its contents and pre­
vents illegal access or overwriting. 

Supporting the 8086 CPU are 
Intel's 8089 and 8087 co-processors. 
The former handles direct-memory­
access functions and I/o processing, 
while the latter supports floating­
point arithmetic . The 8087 is 
optional. 

Altos has been shipping Z80-
based systems since 1977. The 
company claims to have 15,000 
systems installed. Altos says it is 
shipping 1000 machines a month. 

The 8-bit software-written 
under CP/M, MP/M and OASIS-will 
remain compatible with the 8600, 
says Conway. Software drivers that 
are being written by the operating-

A Multibus interface, which 
allows the 8600 to be used in 
applications other than standard 
business, will be also available. 
Multibus access raises t he question 
of networking, specifically of E ther­
net compatibility. 

The company says that t he 8600 
will "probably" be Ethernet com­
patible, although t he Mul t ibus 
interface enables the system to 
connect with any standard architec­
ture. 

Altos will market t he new 
hardware to OEMs, its traditional 
sales vehicle. Conway indicates that 
the firm is working with dealer s, as 
well, and expects to have about 500 
lined up by t he time shipments 
begin in January. - Larry Lettieri 

GRAPHICS WILL BECOME MAJOR OFFICE COMPONENT 

The next major component of office 
automation will be graphics, says 
Meldon K. Gafner, vice president of 
marketing at Integrated Software 
Systems Corp., San Diego, Calif. 
Computer graphics already is widely 
used in 28 of the 35 most profitable 
companies in the u.s., Gafner adds, 
and the number of graphics users is 
growing approximately 60 percent a 
year. Statistics indicate that there will 
be 40 ,ooo new users this year. 

"Certain hardware and software 
developments over the past several 
years are responsible for making 
computer graphics affordable and 
effective for office automation," says 
Gafner. For example , a color plotter 
that sold for $40,000 15 years ago 
now sells for $4000, and the same 
plotter that produced two to four 
charts per hour now produces 1 o to 
20 . In addition, today's graphics 

software is higher quality, easier to 
use and much more flexible. As a 
result, says Gafner, the office of the 
future will enable users to preview, 
alter and send graphics information 
without leaving a work station or using 
data-processing personnel. This will 
give executives easy access to 
graphics for briefings, presentations 
and other purposes. 

Graphics can be implemented into 
office-automation systems now. For 
example, graphics capabilities can be 
added to µc software supporting 
word-processing applications, while 
office-automation packages can be 
implemented on larger computers that 
already have graphics capabilities. 
"As administrative staffs in other 
organizations find out that the tools 
they need are already in place," 
Gafner says, "the full demand for 
computer graphics will be unleashed." 
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14-in. Winchester line 
may handle 1G byte 

The high-capacity 14-in. Marks­
man disk drives unveiled at the 
recent Comdex show by Century 
Data Systems are the first in a new 
series of higher performance Win­
chesters that the company says will 
ultimately offer storage capacities 
as high as lG byte. 

The new hardware family, called 
the Advanced Marksman Series 
(AMS), will incorporate the first 
linear voice-coil actuators on a 
Century Winchester and, at an 
average access time of25 msec., will 
be the fastest device of its type to 
hit the OEM market so far, says Rick 
Brechtlein, newly appointed mar­
keting vice president at the 
Anaheim, Calif., Xerox subsidiary. 
Evaluation versions of the first of 
these drives, a four-platter, 190M­
byte AMS-190, are scheduled to be 
shipped this quarter. 

Due late this year from Century 
will be a second four-platter , 
25-msec. version that will use 
significantly higher bit and track 
densities to pack 380M bytes of data 
into a package the same size as the 
AMS-190. Both drives will incorpo­
rate storage module drive (SMD) 
interfaces, and will use proprietary 
ferrite read/write heads-a move 
Brechtlein says will obviate the 
need for Century to turn to thin-film 
technology for the foreseeable 
future at least. "We don't want to be 
pioneers in this area, " he says. 
"There's no risk in using ferrite 
heads." 

Century's head design leaves a lot 
of room for data storage increases, 
Brechtlein goes on. The new heads 
will handle bit densities of 12,000 
flux changes per in. , he says, 
compared to 7545 fcpi on the AMS 

Century's AMS 190: Now being shipped in evaluation quantities, this 190M-byte 14-in. 
Winchester will be followed soon by a 380M-byte version. Ultimately, Century plans to bring 
the drive up to 1G byte using thin-film read/write heads. Note linear voice-coil actuator (I.). 
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190 and 10,000 fcpi on the AMS 380. 
The heads will also tolerate track 
densities in the 1000-tpi range, he 
goes on. The AMS 190 operates at 
480 tpi; the AMS 370 at 712 tpi. 

Also contributing to higher track 
densities in the new Century 
hardware is what Brechtlein terms 
a ventilated spindle. According to 
the Century executive, this spindle 
design spreads heat build-up more 
evenly throughout the sealed head­
disk assembly so that each platter 
expands at the same rate. Heat 
expansion in the HDA can be a 
problem in multi-platter drives, 
using dedicated surfaces for track­
ing data, he maintains. The reason: 
correct head positioning is main­
tained by reading track location 
data from the servo surface. If 
platters have expanded or contract­
ed unevenly due to temperature 
differentials, however, a track 
location calculated on the servo 
surface may not correspond to the 
same location on a data surface. The 
result will be a positioning, or 
off-track, error. "There is less than 
0.5°F temperature change between 
disks," Brechtlein says. "We have 
no problems with track densities. " 

Century plans to bring its new 
AMS series drives up to the 
600M-byte and higher range around 
the end of the year, with the 
1.2G-byte device to follow. Century 
has little to say about these higher 
capacity drives, other than to note 
that the move into the gigabyte 
range may very well entail thin-film 
read/write heads tied to multiple 
actuators. Also under investigation, 
Brechtlein says, are increased data 
capacities through vertical record­
ing. Xerox has such a project under 
way at its Palo Alto, Calif. , research 
labs, he says. 

Also announced at Comdex by 
Century was a joint agreement with 
Adaptive Data and Energy Systems 
(ADES), under which the Pomona, 
Calif., hardware house will develop 
combination disk/tape formatters 
for Century's 20M- to 160M-byte 
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Marksman drives equipped with 
either stepper- or torque-motor 
actuators. Priced at $875 in 100-lot 
order s, t hese formatters will permit 
eit her one or two of these 
Marksman drives to be interfaced to 
either Archive or Data Electronics 
114-in. streaming tape-cartridge 
drives. The formatter will handle 
off-line backup at a streaming rate 
of 5M-bits per sec. , selective file 
backup and restore function s . 
Cent~ry has no corresponding 
formatter program in the works for 
its higher performance drives, 
although Brechtlein says that his 
company is now working on a 
specification. "It could be an 
intelligent device, " he says. Pricing 
for the AMS 190 is $5900 in 100-lot 
order s; pricing for the AMS 380 has 
not been set. ~ohn Trifari 

8-IN. HARDWARE TO COME 

Century Data Systems plans to 
compete aggressively in the market 
for high-capacity, high-performance 
8-in. Winchester hardware. To come 
this quarter is a fixed/removable drive 
based on the Dysan 200-mm. disk 
cartridge and a choice of an SMD, 
ANSI or the SASI interface recently 
announced by Shugart Associates. 
Due this year is an SOM-byte, a-in. 
pack drive that will compete directly 
against the 9-in. RMD drive planned by 
Control Data Corp. (MMS, September, 
1981 , p. 1 o) . According to Brechtlein, 
this device will have the same 
footprint as an a-in. floppy-disk drive, 
permitt ing two devices to fit side-by­
side in a 19-in. rack. It will be twice as 
high as a floppy-disk drive, however. 
Right now, Century is working with a 

Instrument maker enters OEM 
market with touch terminal 

Developed for use in automatic 
test equipment, the 1780A touch­
input device is viewed by executives 
at John Fluke Manufacturing Co., 

Inc., Everett , Wash. , as that 
company's ticket to expand beyond 
its traditional test-and-measure­
ment business and into the world of 

John Fluke Manufacturing Co.'s model 1780A touch-input terminal is designed for 
factory-floor and process-control applications, and is the company's first venture away from 
its traditional end-user instrumentation sales. 
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number of suppliers, including sister 
subsidiary Xerox Magnetics, to devel­
op media standards for the new disk 
pack. No pricing information is 
available on either of these two 
drives. 

The company also intends to be a 
factor next year in the market for 
conventional disk-pack drives. Now 
shipping in evaluation quantities is the 
company's T306, a 300M-byte, 1 o­
disk, 14-in. drive that Brechtlein says 
is plug- and pack-compatible with the 
3330-technology SMD hardware sup­
plied by coc and Ampex. The T306 
sells for $10 ,810 . Century will 
continue to support its earlier pack 
entry, the Trident drive, Brechtlein 
says. 

OEM computer hardware. 
"This is our first 'iron' product," 

says Chris Kenworthy, marketing 
manager at Fluke's Control Prod­
ucts Business unit, "and we're 
looking to move it in large volumes." 
Kenworthy says the new hardware 
uses an RS232 interface, and is 
designed principally for factory­
floor and process-control applica­
tions in which operator exper ience 
with computer terminals may be 
limited. "The 1780A is not what 
could be called a conventional CRT 
with touch control added on," he 
says. "The people we see using this 
device won't hesitate to touch a 
screen, but may hesitate if they 
have to push buttons on a 
keyboard." 

Touch input on the device is 
handled by a proprietary system 
comprising two scribed Mylar 
sheets that overlay the face of t he 
terminal screen. These overlays 
provide 60 sense areas arranged in 
six rows of 10 on a screen measuring 
3 x 7¥2 in. Each block on the screen 
is the size of three double-sized 
characters. 
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TB OUR 
DISK INTERFACE. 

TBIS 
Used to be, upgrading a single disk drive 

meant sinking a heap of money and man­
hours into system redesign 

The interfaces were that incompatible. 
Not anymore. Now, with the help of our 

SAl 400 intelligent controllers, every Shugart 
low cost drive has one common interface. 
Our new SASI™(Shugart Associates System 
Interface). 

Design it into your system once- then 
reap the benefits for generations to come. 

Add data storage. Beef up your product 
line. Upgrade or modify All virtually at will, 
without the fuss and colossal cost of 
traditional hardware or software 
changes. 
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Fact is, thanks to SASI our 96-TPI 
Minifloppy ™ looks the same to your system 
as our 14-inch Winchester. Same status lines. 
Same controls. Same commands. 

But don't forget, at the heart of our new 
standard interface is something remarkable 
in itself. 

A Shugart SAl 400 series controller. 
It performs all the automatic, high perfor­

mance functions that your CPU shouldn't 
have to handle. 

Like error detection and correction, 
implied search and verify, and overlapped 

seek. Then there's data separation 
and sector buffering. Even 
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plug-in PROM diagnostics. 
It also gives you -without 

design overhead - all the 
electronics you'll need to 
slip in the perfect Winchester 
backup. Be it a floppy, 
Minifloppy or streaming tape. 

To ensure faster time to market-
and reliability consistent with eight years 
of industry leadership-every SA1400 
controller comes already assembled and tested. 

And has for over a year 

technologies are destined to forge ahead, 
your Shugart SASI interface will always be 
around. And so will we. 

Creating products, not problems. 
For more information, contact 

Shugart Associates,475 Oakmead 
Parkway, Sunnyvale, California 
94086. Or simply telephone us 

at (408) 733-0100. 
Hamilton/ Avnet, authorized 

What'.s more, our SA1400 family is available today 
With one interface, to fit every disk drive we make. distributor Shugart 

Or ever plan to make. 
Which means, simply, that while our 

Right from the start. 

Sales and service locations M1lp1tas. CA. Costa Mesa. CA.. Mmneapohs. MN. Richardson, TX. Framingham. MA, Saddle Brook, NJ. Atlanta, GA. Toronto, Ontario. Pans, France. Munich. GPrmany 
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Output on the display is based on 
a 96-character ASCII set, and 
includes software-generated video, 
blinking, underscoring and high­
lighting as standard. Options in­
clude a full keyboard and a numeric 
keypad. 

The 1780A is a spin-off of the 
company's two-year-old 1720 GPIB 
touch-input instrumentation con­
troller. "This device fell into our 
lap," Kenworthy says, "and we plan 
to offer other Fluke hardware in 

high volumes when it can be done 
easily." Fifty 1780A terminals have 
already been shipped, he goes on, 
and the company plans to have 1000 
in the field by the third quarter of 
next year. The Fluke factory-repair 
group will handle service. 

Kenworthy concedes that his 
company is exploring uncharted 
waters, even though, he says, there 
isn't much competition for the 1780A 
in sight yet. "We see products aimed 
at the systems OEM as a logical 

Wang bets on Alliance 
to firm up its leadership 

In November, Wang Laborato­
ries, Inc., reasserted its claim as 
the leader in office automation with 
the introduction of The Alliance 250, 
which the company says has 
powerful database-management ca­
pabilities. The system is scheduled 
for outside testing in December and 
will be available for delivery next 
spring. While the Alliance 250 uses 
modified Office Information System 
hardware , an Alliance system 
capable of running on the company's 
vs series is under development. 

The basis of the Alliance 250 is 
contained within five software 
modules, which, the company 
claims, have some impressive data-, 
text- and voice-handling capabili­
ties. New hardware for the system 
includes an audio work station and, 
compared to OIS systems, increased 
internal memory. Alliance system 
modules run on a distinct Alliance 
operating system. Although an OIS 
system can be upgraded , software 
would require varying degrees of 
rewriting. 

The OIS line was introduced in 
1979 and consists of six models, 
starting with the ors 105 and ending 
with the OIS 145. The 145 can 
include as many as 24 work stations, 
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eight peripheral devices and 835M 
bytes of storage. The Alliance 250 
provides 1120M bytes of storage. 

While the OIS line upgraded the 
Word-Processing Systems (WPS), 
the Alliance system, in turn, 
upgrades the OIS line, reaching a 
different market. 

The Alliance 250 requires work 
stations with a minimum 64K-byte 
memory, and printers with 64K 
bytes of internal memory. ors 
systems can be hardware-upgraded 
to Alliance 250 requirements 
through board swaps. However, ors 
work stations cannot be upgraded to 
audio work stations. 

The Alliance package comprises 
five modules, including document 
management, visual memory, time 
management, electronic messaging 
and extended word processing. A 
sixth module, the CP/M operating 
system, which allows a user to 
employ applications running under 
CPIM, is also available. The modules 
are priced as follows: visual 
memory: $6000, CPIM: $1000, basic 
package: ·$3000, notebook: $1000, 
time management: $2000 and voice 
documents: $2000. 

"The Alliance 250 is five times 
more powerful than our 100 series. 

growth path for the company," he 
says, "but whether we pursue that 
market will depend on how we do 
with the 1780A. We'll know some­
thing next year." 

The company is shipping limited 
quantities of the 1780A, and plans to 
be in full production by mid-1982. 
Single-unit price, including power 
supply, is $1995; in 250-lot orders, 
price is $1396 each . 

-John Trifari 

It is for the person interested in 
analysis and massaging information 
rather than in retrieving informa­
tion in volume," says John Shoucair, 
senior marketing specialist at 
Wang. 

Alliance 250 software imposes an 
8- to 15-percent overhead on a 
system. The five modules can be 
purchased in optional packages, 
grouped according to the functions 
desired. The document manager 
allows a user to find a document in a 
file by using a combination of key 
words, titles, authors or dates to 
winnow through the documents 
contained in a file and find a specific 
document. The document manager 
uses a compressed binary-access 
method and works on the "and" 
principle that allows a search to 
become more precise as an operator 
provides additional information de­
scribing a document. "The system is 
user-friendly and not code-inten­
sive," says Shoucair. 

When a document is finally 
brought up on a video-terminal 
screen, word-processing functions 
can be performed. 

The visual-memory module allows 
users to create files tailored to a 
user's specific needs. Visual-memo­
ry capabilities are restricted to 
information contained in 275M bytes 
of memory. With the visual-memory 
module, a user can build files based 
on a set of user-defined parameters 
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DatumTnc 
Storage Systems Division 

1363 S. State College Blvd. Anaheim, California 92806 
TEL: (714) 533-6333 

TWX: (910) 592-1289, TELEX: 68-5579 



PICTURE 
PERFECT GRAPHICS 

EVERY TIME 
With M/A-COM DCC's Error Controller 

You've just spent thousands of dollars 
for a computer graphics system. Isn't it 
frustrating to have distortions show up 
on your screen due to data errors in your 
communications link? With a M/ A-COM 
DCC EC9400 Error Controller, you can 
be sure of a perfect picture every time. 

Error correction 
M/ A-COM DCC's EC9400 Error Con­

troller examines data flowing between 
your computer and async graphics termi-

CIRCLE NO. 45 ON INQUIRY CARD 

nal and corrects errors before they appear 
on your screen. Chances of losing data 
are eliminated because of the EC9400's 
extensive data buffering (up to 32 KBytes) 
and flow control techniques. 

Printers, Plotters or Tenninals 
M/ A-COM DC Cs EC9400 will also 

provide picture perfect results for other 
async devices. Whether your device 
prints, plots, or displays character infor­
mation, our Error Controller will insure 
that error-free data reaches your terminal. 

compatibility 
• No system hardware or software 

changes required 
• Connects directly between your async 

device and modem 
• RS232C interface supporting a wide 

range of code sets 

Photo courtesy of Hewlett Packard 

ModemslbO 
We also offer a family of con compat­

ible integral modems that automatically 
adjust to the characteristics of your phone 
line. 

The EC9400 is available for as low as 
$995.00*. 

Call us today at M/A-COM DC Cs 
DataCom Products Division for more in­
formation on how our EC9400 can help 
you eliminate data errors. Telephone 
(30 I) 428-5600 or TWX (7 I 0) 828-0541 . 
Write I I 7 I 7 Exploration Lane, German­
town, MD, 20874. 

Leading the Way in Data 
Communications Technology 

*Domestic U.S. Quantity I Price 
Subject to change 



and can add to the field or to 
records. There are no limitations to 
the lengths of a field, and fields are 
created by adding key terms. 
Access to fields is limited by a firm's 
security supervisor, who defines 
what information can be accessed by 
which individual. 

The time-management module 
has extended calendar and schedul­
ing capabilities. It is also the first 
module that makes use of the 
Alliance 250's audio work station. 
Under time management, a user can 
set up a calendar with a reminder 
file and can perform other schedul­
ing functions, such as setting up a 
meeting by inquiring when other 
users of the Alliance system have an 
open time on their schedules. Also 
under time management, a user can 
perform simple electronic mes­
saging. 

Under the audio portion of the 
electronic-messaging module, the 
system can perform four functions. 
When tied into the phone lines, the 
system automatically dials on dual­
tone multifrequency (touch-tone) 
systems, sends voice dictation and 
allows editing of dictation and 
messages. 

The audio portion is based on 
voice digitization, and , although 
digitized messages do not appear in 
written form on the video display 
screen, cue marks that allow for 
editing appear at regular intervals. 

The expanded word-processing 
module includes glossary-by­
example and spelling verification of 
as many as so,ooo words. It also 
allows typewriter functions to be 
mimicked on the screen. 

The Alliance system will be sold 
with three optional packages. A 
basic package includes the docu­
ment-management and the expand­
ed word-processing modules and can 
be expanded to include visual 
memory. A second option includes 
the basic package , option one and 
the electronic-messaging and calen­
dar modules. A third option includes 
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voice-messaging and transcription. not with Wang's image or line 
The system works with daisy- printers. 

wheel and dot-matrix printers but - Eric Lundquist 

DIGITIZING ON SOUND PRINCIPLES 

While plotters convert computer-processed data into hard copy, digitizers 
convert hard copy into data for computer processing. This is usually done by 
embedding a pressure- or capacitive-sensing device in a tablet on which is 
placed the material to be digitized. The location of the input stylus or cursor 
used to draw or trace lines is then determined by physical or capacitive 
contact with the tablet. 

The Graf/Pen system from Scienc~ Accessories Corp., Southport, Conn., 
does not require a tablet. A sonic digitizer, it uses hypersonic impulses 
generated at the input device as its "yardstick." The times required for the 
sound wave to reach two microphone sensors, which measure x and v 
distances, respectively, are converted into x and· v coordinates. Because 
sound waves move freely through air, there is no need to be in contact or in 
close proximity to a defined tablet. The sensors can be mounted on any 
display surface (a table, a drawing board , a blackboard or a projection 
screen), on which graphics data are most conveniently handled. 

Another advantage of using sound as a ranging device is that digitization 
need not be confined to a plane. Because sound waves travel in all directions, 
30 units that can digitize shapes in space are both feasible and available. In 
such systems, three sensors are used to generate x, v and z coordinate sets. 

y sensor 

sonic generator 
in pen point 

A typical sonic digitizing system consists of an electronic contro l unit, sensor 
assembly and hand-held stylus or cursor as the input device. In operation (inset), the 
control unit initiates energy impulses that are converted to sonic waves by the input 
device, measures the time required for the sonic energy to reach each of the sensors 
and converts the time into digital distance measurements. Interfaces connect the 
digitizer directly to a variety of computers. 
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UNIMAPMlifts your PDP·ll/23 
into the 4M6yte UNIBUS 

DMAworld. 

Your 11/23 
system never 
had UNIBUS 
DMA address­
ing. With 
UNIMAP it has! 
Your 11/23 system 
never had full 
compatibility with the 
major operating systems. 
With UNIMAP 
it does! 
Your 11/23 system 
could not compete 
with the big~er, 
more expensive 
UNIBUS systems. 
With UNIMAP 
it can! 
UNIMAP makes a solid 
marriage between the 
economy of an 11/23 and the 
power of UNIBUS peripherals 
and DMA devices. The unique 
ABLE converter supports your 
choice of UNIBUS peripherals with 
4Mbyte Q-BUS addressing and creates a 
system which is compatible with RSTS/E, 
RSXll, UNIX and other standard software 
now running on the 11/24, 11/ 44 or 11/70 
computers. 
UNIMAP literally wipes out restrictions 
currently imposed on 11/23 systems to 
such an extent that special operations 
like UNIBUS-window or UNIBUS-dual­
port operations are user selectable. 

It's like 
being able 

to build 
your own 

PAX version 
of a PDP-11/24 

and getting 
performance you 

never thought 
possible - especially 

in systems using 
large application 

programs, systems 
which must effi­

ciently manipulate 
large data arrays 
and PDP-11/23 or 

LSI-11/23 time-
sharing systems with 

more than eight users. 
The single quad-width con­

verter goes well beyond 
smashing the 256Kbyte 

peripheral addressing barrier or 
creating UNIBUS DMA advantage. 

It lets you realize much more "added 
value" as an OEM and can give you a 
dramatic performance increase while 

making you more competitive and 
reducing that feeling of dependence on 

your single-source supplier. 
There's more, but you'll have to earn 

your UNIMAP award. Write for details. 
We'll include data on our full line of 

UNIBUS-compatible products and our 
Now only your imagination 
sets the applications limits. WE;;\~ •i = .... = = 'i :: ........ i!'y - -g - ,.· ="'e 

. = -
equally compatible MAGNUM™ 

series of computers . 

ABLE COMPUTER, 
ABLE Computer House, London Road, 

Newbury, Berkshire, England RG13 lAE. 
44 (0635) 32125. TELEX 848715 ABLE G. 

the computer experts 
ABLE COMPUTER, ABLE COMPUTER GmbH, 

1732 Reynolds Avenue, Forsthausstrasse 1, 8013 Haar 
Irvine, California 92714. (714) 979-7030. (Near Munich), West Germany. 

TWX 910-595-1729 ACT IRIN. 49 089/ 463080, 463089. TELEX 05213883 ABLE D. 

PDP, UNIBUS, Q-BUS, LSI, RSTS/ E and RSX!l are trademarks of Digital Equipment Corporation. 
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INTERNATIONAL Mini·Miara Warld 

Japan challenges 
at Systems '81 

Japanese printer manufacturers 
were present in force at the huge 
Systems '81 computer exhibition in 
Munich last October, an indication 
of their determination to dominate 
the European market. 

The Epson division of Shinshu 
Seiki Co. Ltd. exhibited its low-cost 
matrix printer products, including 
the 80-column MX-80 family, which 
is competing fiercely with the 
Centronics 730 series . Gunther 
Bretthauer, sales manager for 
Epson Deutschland GmbH, said the 
Japanese company had an appear­
ance at Systems '79 "to test the 
water" and is now the market leader 
in Europe for 80-column printers. 
"Epson has already secured huge 
contracts with NV Philips and 
International Telephone and Tele­
graph for 80-column units to be used 
with the Philips P2000 and ITT 2020 
personal computers," Bretthauer 
said. "On a worldwide basis, we 
have contracts with International 
Business Machines Corp . and 
Hewlett-Packard Co. In Europe, we 
are building up a dealer network 
from our headquarters at Diissel­
dorf, West Germany. " 

The Epson exhibits included the 
miniature model 150 dot-matrix 
printer, a 16-column unit that 
measures 3 x 1. 7 x 0.5 in. (73 x 43 

x 13 mm.) and operates at 1 lps. 
C. Itoh & Co. Ltd., is also running 

its European printer marketing 
operation out of Dusseldorf. The 
company is selling three new impact 
printers built in Japan by the Tokyo 
Electric Co. Those printers include 
the F-10 daisy-wheel unit intro­
duced in September, 1981, with two 
models running at 40 and 55 cps, the 
80-column, 100-cps model 8500 
matrix printer introduced in July 
and the 136-column, 120-cps model 
1550, which sells for $1200 in the 
u.s. Osamu Ikeda, head of C. Itoh's 
printer marketing operation said, 
"C. Itoh has been selling OEM 
printers in Europe for the last five 
or six years, and we are now beating 
Centronics. Our main competitors 
in the matrix-printer business are 
Japanese. The only serious Europe­
an-based competitor is Mannes­
mann Tally. The French manufac­
turer, Logabax, and Data 
Recording Instruments of Britain 
are not big enough to be a serious 
challenge. C. Itoh has distributors 
all over Europe." 

Another giant Japanese company, 
Marubeni Corp., also exhibited a 
wide range of peripherals, including 
a 40-column thermal matrix printer 
built by Shinwa Ltd., which 
manufactures the Olivetti-designed 

mechanism, and CTI Corp., which 
developed the software and firm­
ware. John Chambers, Marubeni's 
European marketing manager for 
electronic equipment, said that the 
thermal unit was being offered to 
the German state-owned common 
carrier, Deutsche Bundespost, for 
use as a hard-copy printer with 
terminals linked to its public 
videotex service, Bildschirmtext. 
Marubeni, which sells in the u.s. as 
Martec Corp., also exhibited the 
ASP 3500, a 180-cps, 136-column 
impact-matrix printer built by Alps 
Electric Co. Ltd. , Yokohama, Japan. 
John Chambers said that Marubeni 
is seeking distributors for the ASP 
3500 throughout Germany. 

Mitsui & Co. Ltd. also exhibited 
the ASP 3500 . The company's 
Dusseldorf office is also seeking 
German distributors. 

Tokyo-based Toshiba Corp . , 
which made its debut at Systems, 
demonstrated the TH-2100H, a new 
136-column, 100-cps impact matrix 
printer. It uses a head with 24 
less-than-o. 2-mm. -diameter wires. 
The head enables printing of Kanji 
Chinese characters used in Japanese 
writing. A Toshiba spokesman 
explained, "We are seeking big 
OEMS for the TH-2100H first, and we 
plan to appoint distributors all over 
Europe. " 

Ricoh, best known in Europe as a 
copier manufacturer, demonstrated 
the 65-cps RP1600 daisy-wheel 

WESTERN EUROPEAN PRINTER SHIPMENTS 
(Origin of vendor by technology - 1980) 

North Western 
American European Japanese 
vendors Market vendors Market vendors Market Total 

(000) share (000) share (000) share· (000) 
Serial character 41 .8 58.4 % 19.8 27.7% 10.0 13.9% 71 .6 
Serial dot matrix 197.3 52.2% 136.4 36.1% 44.0 11.6% 377.7 
Serial non-impact 14.4 54.5% 12.0 45.5% 0.0 0.0% 26.4 
Line printer 45.6 80.6% 7.0 12.3% 4.0 7.1% 56.6 
Total 299.1 56.2 % 175.2 32.9% 58.0 10.9% 532.3 

Source: IDC Europa 
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unit, which it began selling in 
Europe from its Amsterdam, the 
Nether lands, headquarters more 
than two years ago. Ricoh says more 
than 10 West German word­
processor manufacturers use its 
printers. 

Two other Japanese companies, 
Mitsubishi and Sanyo, plan to start 
selling printers. Mitsubishi will 
market its own equipment, while 
Sanyo will begin selling printers 
from another manufacturer this 
year. 

Opposition to the Japanese on­
slaught in the 80-column market 
was presented by Mannesmann 
Tally in the form of the MT 100 
family of 80-column matrix impact 
units introduced in 1981. The 
company also showed its MT 400 line 
of 132-column units. Mannesmann 
Tally spokesman Hermann Vogt 
said, "We are competitive with the 
Japanese in price and quality and 
enjoy the advantage of manufactur-

ing in Europe. We are concentrating 
all our matrix printer manufactur­
ing at our plants at Elchingen, 
Germany, and Vienna, Austria." 
The company plans to have the Tally 
operation, Kent, Wash., manufac­
ture the comb printers it developed 
before its merger with Mannes­
mann. "We are talking to µc 
builders Apple Computer, Inc., and 
Commodore Business Machines 
Corp. about our matrix printers," 
said Vogt. "There are about 30 
systems suppliers at Systems '81 
using our printers as part of their 
configuration." 

Centronics did not exhibit at 
Systems '81 because of the immi­
nent introduction of the 350 series of 
132-column matrix printers. "The 
350 launch was very near, but we 
could not show the new units so we 
decided not to appear at all," says 
Centronics's European vice presi­
dent Terry Harris. He claims that 
Centronic's nonappearance has 

JAPAN TO CHALLENGE U.S. MATRIX MANUFACTURERS 
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By 1980, Japanese printer vendors 
commanded almost 14 percent of the 
Western European daisy-wheel print­
er business and 12 percent of the 
market for serial dot-matrix units. In 
the daisy-wheel market, Japanese 
manufacturers are likely to encounter 
stiff competition from European 
electronic typewriter manufacturers, 
such as Olivetti and Triumph-Adler. 
But Japanese vendors of matrix units 
will soon be challenging the market 
leaders-u.s.-based Centronics and 
European-owned Mannesmann-Tally 
-in the non-captive market. 

These are some of the findings 
made in a study on the Japanese 
push into Europe prepared by 1oc 
Europa, Ltd., and by International 
Data Corp., Boston. The study, called 
"The Threats and Opportunities of 
Japanese Vendors in Western Eu­
rope," underlines the fact that printers 
are one of the first types of computer 
hardware to be actively promoted by 
the Japanese. The study names 
Epson and Oki Electric as the two 

leading threats to Western manufac­
turers in the dot-matrix printer market, 
while C. ltoh, Ricoh and Nippon 
Electric Co. are the leading Japanese 
daisy-wheel suppliers in Europe. 

The 1oc survey predicts that the 
Japanese will move into the ink-jet 
printer market in Europe in the next 
two or three years. This will satisfy 
Europe's increasing demand for 
graphics and color printing. 

The report also claims that the 
Japanese have a long way to go 
before they achieve a strong position 
in the line-printer market. 1oc points 
out that u.s. manufacturers com­
manded 80 percent of the European 
line-printer business in 1980. IBM 
Corp. and Dataproducts Corp. togeth­
er accounted for so percent. But 1oc 
sees Japanese manufacturers of 
dot-matrix printers enjoying a fast rate 
of sales growth. In Europe, the 
Japanese are represented by Oki 
Electric , which accounted for 7 

percent of total line-printer shipments 
in 1980. 

nothing to do with the company's 
financial problems . Concerning 
Centronics's position in the Europe­
an market, Harris says, "About 40 
percent of our worldwide shipments 
are to customers in Europe; we still 
have at least 50 percent of the 
market for 132-column printers. C. 
Itoh is not ahead of us, but Epson 
may be shipping more 80-column 
printers than us." In addition to the 
company's u.s.-built 730 series of 
100-cps unidirectional printers, is a 
150-cps, bidirectional, 80-column 
unit built in Japan as part of its 150 
series introduced in 1981, says 
Harris. "We manufacture our 700 
series of 132-column printers in 
Ireland for European customers, 
and the main advantage is having a 
strong engineering base close at 
hand. It does not, however, provide 
any significant cost savings over the 
Japanese," he says. 

John Gripton, European market­
ing director of Dataproducts Corp., 
said his company was staying out of 
the 80-column business "at least for 
the time being. Our policy is the 
top-down approach. Our top priori­
ty is our D50 line of 50- and 55-cps 
daisy-wheel printers and our 132-
column MlOO matrix printers, which 
we plan to assemble at our plant in 
Ireland for European customers. 
In Europe, the D50 printers 
compete mainly with Japanese 
suppliers, while the main competi­
tors for the MlOO are Centronics and 
Mannesmann. We want to retain our 
high-quality line-printer image in 
the serial-printer market and do not 
want a head-on image with the 
Japanese." - Keith Jones 

NEX'I' MON'l'H IN MMS 
• A detailed look at the floppy­

disk market, With complete 
listings of manufacturers. 

• A comprehensive survey of 
the Winchester disk market, also 
with complete listings of manu­
facturers . 
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Creative Micro Systems is proud 
of 'its line of general purpose 
microprocessor support modules. 
These M6800/M6809 based 
modules are pin and outline 
compatible with the industry 
standard EXORciser* and 
Micromodule* bus. 

COMPARE THE CHOICE 

That's why we want you to 
compare our products with the 
competition before you design 
your next microprocessor based 
system. 

Each module in our product line 
is designed to respond to the 
needs of a major computer 
system function. Our 9609 module, 
featured above, is a complete 
microcomputer on a single board. 
It features the MC6809 processor, 
6K of EPROM, 1 K of RAM, 40 
parallel 1/0 lines, 2 RS-232C 
•Trademark of Motorola 

serial ports, BREAK detect, 3 16-
bit programmable timers, priority 
interrupt vector generator and a 
power failure protecVrestart 
circuit. 

For more extensive system 
requirements, the 9609 is sup­
ported by a variety of Memory, 
1/0, and Data Acquisition modules, 
and a broad line of card cages, 
power supplies, mother boards, 
prototype boards and accessories. 

THE OEM ADVANTAGE 

Try to find another set of micro­
processor modules in the same 
price and quality range with all 
the positive features Creative 
Micro Systems has to offer. 

Original Equipment Manufacturers 
who compared our products 
have specified Creative Micro 
Syptems for applications in data 
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acquisition, data communication 
and encryption, materials testing, 
automatic test equipment, process 
control , energy management 
systems, agricultural instrumen­
tation and small business data 
processing systems. 

WANT MORE TO COMPARE 

Once you compare you' ll agree 
Creative Micro Systems has more 
to offer your application. Write or 
call for our new product catalog. 
We' ll also be happy to tell you 
about our exciting new products 
in development now. 

~JM~ 
Creative Micro Systems 
3822 Cerritos Avenue 
Los Alamitos, CA 90720 USA 
Telephone (213) 493-2484 
Find us in the 1981 IC Master Catalog on pages 
1160-1161 . 



Mini-Micro World 

Britain tries to fill 
Japan's software gap 

If Japan hopes to repeat with 
computers the export victories they 
have won with cars and consumer 
electronics, they must supply one 
vital missing ingredient-software. 

Some British software houses 
hoping to supply that ingredient to 
the Japanese staged the Information 
Technology Exhibition in Tokyo last 
November. At the show, 14 

exhibitors offered products and 
services to the software-hungry 
Japanese industry. 

Backed by the British Overseas 
Board, a government agen_cy estab­
lished to promote exports, the show 
was the idea of the Computing 
Services Association, an indepen­
dent group representing the inter­
ests of many of Britain's leading 
service bureaus, systems integra­
tors and software houses. The event 
was organized by the London 
Chamber of Commerce with the 
British Embassy in Tokyo. 

Exhibitor Safe Computing, Bir­
mingham, England, used the show 
to gain a back-door entrance to the 
U.S. market. Safe found a Japanese 
small-systems manufacturer inter­
ested in Safes, an interactive 
production-control package. Com­
pany chairman Philip Rule explains, 
"There are about 500 Safes installa­
tions worldwide. But there are only 
six sites in the U.S. running the 
package. We hope to form an 
agreement with a Japanese small­
systems supplier that is active in 
the u.s. market. Under that 
agreement, we will develop a 
version of Safes for the Japanese 
machine, and they will sell it in the 
u.s. and Japan. We have already 
talked about Safes to u.s. subsidiar­
ies of several Japanese systems 
suppliers, and we used the Tokyo 
exhibition to contact their parent 
companies. There is a serious 
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shortage of small-machine packages 
in Japan, and I am convinced we can 
do business there." 

Safe Computing's plans in the 
u .s . market go beyond a deal with a 
Japanese systems supplier. The 
company will launch a portable µc 
version of Safes this year. The 
system runs machines that support 
Micro Products Software Ltd.'s 
MicroCOBOL, a family of portable 
commercial applications packages. 
MPSL's u.s. marketing operations is 
Palo Alto, Calif.-based subsidiary, 
Microcobol Protocols, Inc. The 
MicroCOBOL packages are enhanced 
with Safes that run under MPSL's 
BOS operating system. Safe Com­
puting hopes to sell a µc version of 
Safes through some of MPSL's 
network of u.s. agents, but is also 
interested in new u.s. agencies. 

Software Ireland, Belfast, Ire­
land, appeared at the exhibition to 
initiate negotiations with Japanese 
µc manufacturers interested in 
having accounting applications soft­
ware developed for European 
customers. Software Ireland's man­
aging director Gordon Bell pointed 
out, "Our background is in develop­
ing applications software for Digital 
Equipment Corp. machines, but we 
are now acquiring experience with 
µcs running under CPIM, MPIM and 
UNIX. The Japanese manufacturers 
we are talking to have machines 
that support these operating sys­
tems. There is a dearth of software 
products in Japan for µcs." 

Another exhibitor at Tokyo, 
Compact Accounting Ltd., talked 
with floppy-disk-drive manufactur­
er YE Data, the Japanese distribu­
tor for Compact's systems genera­
tor, Nucleus. Nucleus runs under 
any machine supporting the CP/M or 
CP/M 86 operating system. YE Data 
also handles CIS COBOL for MicroFo-

cus. Compact's accounting manag­
ing director Peter Bronson says that 
Nucleus is designed for generating 
relatively simple labor-intensive 
programs, such as selective report 
production. Bronson expects YE 

Data to sell Nucleus to Japanese µc 
manufacturers aiming at the West­
ern market. The product is already 
available in the u.s. on Applied 
Digital Data Systems µcs, and a 
u.s. marketing company, Compact 
Systems International, has just set 
up shop at Syosett, Long Island, 
N. Y. to promote the product. It is 
also selling Compact's accounting 
packages that run under CP/M and 
UNIX. 

Pactel, the computer and telecom­
munications side of London consul­
tancy PA International, demonstrat­
ed the Microsim cross compiler for 
µps. Pactel officials say the Tokyo 
show represented a toe in the water 
for Microsim, which enables fully 
relocatable object code to be 
generated on a wide range of 
mainframes and minicomputers. 
The object can be down-line loaded 
to a µc configured around several 
µps , including Intel Corp. 's 8085 

and 8048, Motorola's 6800, Zilog's 
Z80 and RCA's 1802. With Microsim, 
a user writes his program in the 
assembler code of the target µc. 

Pactel also demonstrated Para­
gon, a vehicle-scheduling package 
that runs on any machine with a 
FORTRAN compiler, including DEC's 
LSI-11 and PDP-11 minicomputers. 
Microsim and Paragon are available 
in the u. s. from the Pactel offices at 
Princeton, N.J. Pactel's managing 
director Derek McLaren foresees a 
more promising market in the near 
future for Pactel's software prod­
ucts than for its consultancy 
services. "The Japanese perceive a 
need for software products, but the 
market for consulting is better 
developed at the moment in Europe 
and the U.S." 

- Keith Jones 

MINI-MICRO SYSTEMS/January 1982 



BULK SEMI 
THE BIG IDEA IN MEMORY: 

UP n> 32 MBtCHMSIS 
Now, from the memory leader, you can pt 32 MB of 
high-performance memory in a compact 15%" system. 

With chassis interface slots that allow you to use your own 
interface (our library of logic cards facilitates your designs!). 
Or choose a Dataram BULK SEMI interface that operates 
with DEC• , Data General, Perkin-Elmer, MODCOMP, or 
Honeywell minicomputers. SMD, MULTIBUS•, and 
AMPEX 4666-compatible interfaces are also available. And 
we have BULK SEMI for CSPI array processors too. 

BULK SEMI. It offers single- or dual-port capability. Word 
lengths up to 72 bits/word. Optional battery backup. And 
the ultimate in price/ performance. 

BULK SEMI bas been proven in aeismic processing. process 
control. telecommunications, and array processing 
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applications - anywhere microsecond speed, megabyte 
main memory or peripheral memory is required. Our 
l&-page BULK MEMORY brochure will tell you more. And 
you can have it at no charge by completing the coupon 
below, or calling us at 609-799-0071. 
DEC and MULTIBUS ..., rqiltered trademarb ol Dilital Equipment Corporation and Intel 
Corporation, respectively. 

i--;,~;;.;-T;;;;~~~~;~;-------------------1 
: D Send me your 16-page brochure detailing BULK SEMI. : 

: D Please call me to discuss my application. : 
_ _ _______ Title I 

I 
I 
I 

~~ 
-----~- I 

I ________ tj 
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you need to make 

your VTlOOa CP/M 
personal computer. 
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DIGITAL ANNOUNCES 
THE VTIOO PERSONAL OFFICE 
COMPUTING OPTION. 

If you've made up your mind to add 
JJersonal computing capability to your office, 
Digital has good news: the Vt100 personal 
office computing option. 

Now you can turn one of the world's most 
widely usea ASCII video terminals into your 
own personal office computer to run one of 
today's most popular operating systems: CP/M~ 

What's more, your Digital 
--~~~-s_ervice representative 

or terminals 
distributor can 

have your option installed 
and running in just 15 minutes. 

CP/M:THE 
DECADE'S FASTEST 
GROWING FAMILY 
OF SOFTWARE. 

Today, VTlOO option own­
ers can choose from a library 
of compatible software encom­
passing high-level languages 
and a wide variety of popular 
applications: financial model­
ing, word processing, mail list, 
statistical package, and data 
base communications (to 
external data base sources). 

CPIM is a regis te red trademark of Digital Research. Inc. 

The library is rapidly expanding with 
new offerings. And many of the more than 2,000 
programs already available for CP/M are being 
specially edited tor this option. 

Ot course, the idea of personal comJ=>uting 
isn't new to us. In fact, Digital pioneered the 
concept in the early 1960s when we developed 
interactive computing. And it's the basic principle 
behind every product we've ever produced. 

That's why we originally designed the 
VTlOO with enough power and space so you'd 
be able to turn it into a personal computer today. 
Like all the computers we've designed, it lets you 
get the information you want, in f he form you 
want, when you want it. 

And like all our computers, it's backed by 
one of the world's largest service forces dedicated 
to small computers. 

Digital has more than 16,000 service pro­
fessionals worldwide. And 350 fully equipped 
vans coast-to-coast totally dedicated to terminals 
and small systems. 

Digital's VTlOO video terminal. It's half 
of the personal office computer you've been 
looking for. 

Digital's personal office computing option comes with a Z80-based 
CPU, dual mini floppy drive standard (second dual floppy drive optional), 
diagnostic disk, user documentation and g uide, and installation hardware. 

To get the rest, contact your local Digital 
terminals distributor or your Digital sales office. 
For the name of your nearest distributor, call 
1-800-258-1577. In New Hampshire, call 
603-884-7492. In Canada, call 1-800-267-5250. 

Digital Equipment Corporation, Terminals 
Product Group, MR2-2/M67, One Iron Way, 
Marlboro, MA 01752. In Europe: 12 Av. des 
Morgines, CH-1213 Petit-Laney/Geneva, 
Tel. 011-41-22-93-33-11. In Canada: Digital 
Equipment of Canada, Ltd. 

~n~nomn 
We change the way 

people work. 
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MultiplariM: tools that will sell 
a lot of computers. 

Computers for non-computer 
people. Let's face it. the future 
of the microcomputer industry 
is in the hands of people who 
don't know or want to learn 
computer programming. They want 
solutions. That's why we developed 
Multiplan. 
Tools for decision makers. Multiplan is 
a second generation electronic spreadsheet 
simulator. It is highly interactive, user-friendly, 
and easy to learn. It provides all the tools users 
need for answering the toughest question in 
business : "What if . .. ?" And, it's specifically 
designed for non-computer people. 
A better marketing tool. When you build Multiplan 
into your system. you add the sales appeal of an 
endlessly useful numeric worksheet. A single tool with 
dozens of uses : Financial Analysis. Capital manage­
ment. Accounting . Numeric modeling . Market 
analysis. To name just a few. You can build Multiplan 
into a vertical system. bundle it on a menu or use it 
as a turnkey system. 

User congeniality. Multiplan goes 
to work right away, in any numeric 
application . Users don't need a lot 

of system knowledge, just their own 
intuition and goals for problem 
solving. Multiplan provides them 
with good documentation. a con­
genial user interface. and state­

of-the-art features. 
Staying ahead. Multiplan may be 
exactly the user-friendly spreadsheet 

simulator you need to sell your system 
in a highly competitive marketplace. If you're 

marketing or planning a system now, contact our 
OEM Accounts Department. We'll show you how 
Multiplan can expand your systems' capabilities, 
broaden your markets and sell computers. 

MllllCROSOFT 
10700 Northup Way 
Bellevue, WA 98004 

(206) 828-8080 • TLX: 328-945 
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Edilarial 

A tale 
of two trade sho.rs 

The success of the most recent Comdex 
show prompts me to contrast that show 
with the National Computer Conference. 
I'm not suggesting that NCC isn't success­
ful, but its sheer size has made it increas­
ingly difficult to manage well. The two 
shows shouldn't be directly compared be­
cause their audiences are substantially dif­
ferent, but the view in this corner is that 
NCC's sponsors can make that forum even 
more successful by more closely selecting 
their audience, as the Comdex sponsors 
have. 

The Comdex show has clearly become what its sponsors planned 
that it would-a forum for information exchange between manufac­
turers of small systems and peripheral devices on one side, and 
independent sales organizations on the other. 

Comdex sponsors went too far last November in Las Vegas in 
pointing with pride to the number of exhibitors they attracted, 
claiming it was the biggest computer exhibit ever. They didn't point 
out in their publicity, however, that the average exhibit size in Las 
Vegas is substantially smaller than NCC's average booth size, which is 
one of the Comdex strong points. The other chief strength is that the 
exhibits and program sessions are carefully tailored to the ISO 
audience, so that there aren't hordes of students and literature 
gatherers clogging the aisles-a situation that seriously hampers 
NCC's effectivenss. The last NCC reported more than so,ooo regis­
tered to see the show; the Comdex gathering in November had some 
23,500. 

There was no grumbling from exhibitors about non-qualified 
shoppers or generalized crowding. In fact, exhibitors signed up in 
droves to go back again this year; the booth count this fall could 
double the 1630 total of November, but the important point is that 
there's twice the space available in the Las Vegas Convention Center 
compared to the area covered last time. 

We hope the success of Comdex convinces its sponsors that they 
need to scrupulously guard its vendor-ISO format. We also hope that 
there may be some lessons that AFIPS can learn about restructuring 
NCC to make it more manageable. One way to do it may be to go back 
to a variation of the old Spring and Fall Joint Computer Conference 
format, but with a twist . The spring gathering might be devoted to 
superminicomputers, mainframes and their related software and 
peripheral equipment, while the fall show could be for systems, 
software and peripherals associated with 16-bit applications. 

Lawrence J . Curran 
Editor-in-chief 
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NETWORK AVAILABLE NOW 

To the editor: 
Your article on the broadband 

network from Mitre (MMS, October, 
1981, p. 34) may have some readers 
wondering why such a system is not 
readily available commercially. For 
those wondering, such capability is 
available as an off-the-shelf product 
from International Computing Co. 
ICC's products for local-area net­
works include software for trans­
parent, TTY, X.25, X.25 PAD and 
other protocols. Burroughs and IBM 
polling protocols will be available 
soon. 

James 0. Mulford 
Director, Denver Operations 
International Computing Co. 
Fairborn, Ohio 

KUDOS FOR MMS 

To the editor: 
Mini-Micro Systems is an invalu­

able aid to me as a systems analyst. 
With the fast pace of the ever­
changing data-processing field, I 
find it difficult to keep abreast of 
developments without the informa­
tion provided by magazines such as 
yours. Being a small data-pro­
cessing organization supporting 
many applications, time is tight , but 
because of the content of MMS, I am 
able to stay informed of develop­
ments in the computer field. Thank 
you for producing a magazine of 
such high quality. 

Robert A. Premovich 
EDP Systems Analyst 
Arizona Health Sciences Center 
Tucson, Ariz. 

OS ADDITION 

To the editor: 
I was disappointed to find our 

product line was left out of the 
operation system summary in the 
recent article entitled "Operating 
systems cost more--but also do 
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more." (MMS, October, 1981, p. 
113). National Semiconductor 
Corp. 's µc systems division has 
been shipping the BLMX-80 operat­
ing system since February, 1981. 
We offer this product in recognition 
of the fact, that even in simple 
applications, the major cost in time 
and funds is the software. A second 
advantage of a software offering 
from a hardware vendor is guaran­
teed compatibility between the 
software and the supported hard­
ware, even ifthe vendor must make 
hardware revisions. 

BLMX-80 was specifically de­
signed for real-time, or process­
control, applications. If the disk file 
system is linked with the operating 
system, it will also serve as a 
general-purpose operating system. 
The nucleus was written in assem­
bly language, versus an intermedi­
ate or high-level language, thus 
providing a "true" 2K-byte os in 
ROM/PROM. This, together with the 
fact that BLMX-80 features direct­
interrupt processing versus task­
level interrupt handling, provides 
for real-time responses to asynchro­
nous events as much as 10 times 
faster than with conventional multi­
tasking architectures . Unlimited 
internal copies and no royalties on 
distribution of derivative code are 
included in the $2400 price tag. 

Steven McG,inness 
P roduct Marketing Manager 
Board Level Products 
Nat ional Semiconductor Corp. 
Santa Clara, Calif. 

PRICE CORRECTION 

To t he editor 
I very much appreciated your 

article "Which DBMS is right for 
you?" (MMS, October, 1981, p. 157). 

My company's product, FACT-

system, FACTMATCHER software 
ranges from $12,000 to $50,000. 

David N. Beer 
P roduct Manager 
Mini-Computer Systems, Inc. 
Elmsford , N.Y. 

LOW-COST SBCs 
To the editor: 

Although your article "Single­
board computers offer greater 
choice and power" (MMS, Septem­
ber, p. 121) was for the most part 
quite accurate, a few comments are 
in order. 

As to the statement that 8-bit 
single-board computers are avail­
able for less than $300, indeed! Our 
M-80 kit sells for $69 in single-unit 
quantities and can be supported 
with either Monitor or BASIC 
software. 

The days when 8-bit µcs were 
limited to 64K address space were 
passed long ago. The MCPU-800 
sports an on-board complement of 
96K bytes of RAM and ROM, with 
extension to more than 2M bytes 
easily accomplished. Our application 
programs routinely use more than 
64K bytes of memory. 

The discussion in the article on 
power requirements is also some­
what misleading. Many second­
generation single-board µcs require 
+5V only. The MCPU-80 with a 
4-MHZ Z80A, 64K bytes of RAM, 32K 
bytes of ROM, 32 1/0 bits and an 
RS232 serial port needs only +5V at 
1.5A (7.5W). Single-board comput­
ers that require 2ow to 30W are the 
exception and not the rule. 

Eric M. Miller 
P resident 
Miller Technology 
Los Gatos, Calif. 

MATCHER, was listed by Harvey GRAPHICS ON LOW BUDGET 
Weiss. However, the price quoted To the editor: 
includes both hardware and soft- I found the article "Tektronix 
ware. graphics on a low budget" (MMS, 

Depending on the size of the total September, p. 78) to be very 
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interesting. Unfortunately, a couple 
of errors crept into the text. The 
resolution of the Digital Engineer­
ing RG512 is 512 x 250, not 640 x 
480 as stated in the article. The 640 
x 480 figure is for the DE VT-640, 
which adds graphics to the Digital 
Equipment Corp. VT-100 terminal. 
The resolution value for the Selanar 
VT-100 retrofit card is 1225 x 240, 
not 240 x 24. 

It would have been useful to note 
the difference in implementation 
philosophy between the VT-100 
graphic-retrofit cards offered by 
Digital Engineering and Selanar. 
The Selanar unit is user-installable, 
and uses only the display capability 
present in the standard DT-100 
(non-interlaced, high horizontal res­
olution), resulting in the 1225- x 
240-dot resolution. The Digital 
Engineering card uses the VT-100 
interlaced display option, requiring 
the terminal distributor to replace 

the standard CRT terminal in the 
VT-100 with one that has a long 
persistence phosphor. This allows 
the DE unit to double the vertical 
resolution, giving a 640- x 480-dot 
display. This format is probably 
more useful than the format 
provided by the Selanar unit. 

Another approach to low-cost 
Tektronix graphics compatibility is 
the VDCll card introduced by 
Andromeda Systems, Inc. , last 
spring. The VDCll card provides all 
the logic circuitry for a standard 
video terminal, Tektronix 4010 
graphics capability (resolution is 
512 x 256) and the graphic 
enhancements found in the RG512 
(selective erase, graphics screen 
readback), plus an independent 
serial interface. The VDCll is 
intended to plug into a DEC 
LSI-11/Q-bus backplane and is dedi­
cated to that system. The user need 
add only a video monitor and a 

L111111rs 

keyboard to have a fully functional 
alphanumeric and graphic terminal. 
The VDCll card is available in two 
versions. The VDCll-A emulates the 
ADM-3A + terminal while in alphanu­
meric mode; it sells for $1200. The 
VDCll-B emulates the DEC VT-52 in 
alpha mode; it is priced at $1400. 
The serial interface on the VDCll 
card will allow the introduction of a 
stand-alone (non-Q-bus-dependent) 
version in the near future. Com­
plete terminal subsystems, includ­
ing the VDCll card, video monitor, 
serial keyboard and cables, are 
priced at $1700 (ADM-3A + emula­
tion) and $1900 (VT-52), less than 
half the price of a Tektronix 4010. 
Prices for the stand-alone versions 
will be comparable. 

Les LaZar 
President 
Andromeda Systems, Inc. 
Canoga Park, Calif. 

DEC LARGE DISK, 
RT AND TSX USERS ~ 
Have you wanted word processing for your PDP-11 or LSl-11 

• • • 

but 
been reluctant to clutter your disk with WP files? 

Saturn Systems has just the ticket! 
Our new Virtual Unit (VU) system .... together with our WP SATURN word 
processing software ... provides subfile directories on a large disk with a 
document area reserved for each user. All 
subfiles use RT-11 disk structure and up to 
eight units per user may be active at one 
time. Our new VU system has many other 
features as well. Contact us for the details. 

Saturn Systems, Inc. 
6875 Washington Avenue South - Suite 218 

Minneapolis, MN 55435 
800-328-6145 • ( 612) 944-2452 
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New directions in a new year 
The first issue of a new year is an appropriate one to introduce 

new people and new directions. In that spirit, this issue contains the 
initial efforts of two new staff members, the introduction of a new 
section and a first-hand report on the deepening impact of Japanese 
companies as they compete for worldwide printer markets. 

Lori Valigra became news editor in October, and departed almost 
immediately on a two-week assignment to Japan to do the reporting 
for her comprehensive article (see "A report from Japan," p. 187). 

There are two additions to our editorial staff: Patrick Kenealy in 
Boston and Kevin Strehlo in Los Angeles. Both are associate editors, 
but their assignments differ substantially. Pat reports to executive 
editor Alan Kaplan, and is primarily responsible for producing the 
major product survey articles that have been a mainstay of our 
feature article section for years. We call them product profiles, and 
Pat's first one appears on p.15 7 . 

Pat's credentials for his new assignment are most appropriate. He 
came to us from GML Corp. , a computer-based quantitative research 
organization in Lexington, Mass., which continues to assist the 
editorial staff in its research. As senior technical editor, Pat managed 
GML's editorial staff, edited GML's Computer Terminal Review and 
Computer Display Review reference handbooks and was responsible 
for the technical content of all GML's extensive printed and on-line 
reference products. 

Pat received a B.A. in economics, with a concentration in industrial 
organization, from Harvard University. His studies included consid­
erable analysis of the data-processing industry, and led to an honors 
thesis on the organization of the display terminals segment. 

Kevin Strehlo is the fourth editor we've located in California. 
Along with Larry Lettieri and Nancy Love, Kevin will assist John 
Trifari, our West Coast bureau manager. John has moved from Los 
Angeles to our San Jose office, and Kevin is working out of the Los 
Angeles office, covering developments in the Southwest. 

He has worked as a public relations writer on high-technology 
accounts for an Orange County agency, and has been a free-lance 
contributor to Popular Computer and Computer magazines. Kevin 
began his journalism career with Off Duty, a leisure-time publication 
that concentrates on audio, video and photography topics. He served 
in the Hong Kong home office as managing editor for a year. Kevin 
studied computer science and English at the University of California. 

Finally, the new department we're introducing with this issue is 
the Mini-Micro Interpreter. The section is directed and edited by 
associate editor Eric Lundquist, and answers a need we've recog­
nized for a vehicle to present more in-depth analysis of issues and 
trends affecting the computer industry than we can in the shorter 
stories typical of the Mini-Micro World section. 

S. Henry Sacks 
Vice President and Publisher 
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A soiourn in Japan 
The first visit to a country and culture that differs greatly from 

one's own can be traumatic, pleasant or something in between. I had 
read enough about the Japanese people, their culture and business 
practices before going to Japan to make me very curious and eager to 
visit their country. Nonetheless, I was apprehensive about how my 
expectations would match with reality. 

For one, as a journalist, I went at a time when Japanese printer 
companies, especially, might have felt they were under attack by the 
American press for their aggressiveness in the U.S. market. I was 
surprised, however, to find how open most companies I visited were 
about their activities and market figures, even though much of this 
"secret" information is in the public domain in Japan. Secondly, I was 
a bit concerned, after being prepared that it would be an issue, about 
the reaction of a male business society to a female, especially a young 
female. To a large extent, age connotes experience in Japanese 
businesses. I was received as a curiosity by most, and actually 
welcomed on the basis of gender at one company that had never had a 
female journalist visitor. 

The most overwhelming impression, however, is of the attention to 
detail in the Japanese culture and business. The Japanese people are 
very conscious of appearance. For example, in restaurants, plastic 
models of the food on the menu are on display. The models look 
almost good enough to eat, with everything arranged appetizingly. 

In business, as well, the Japanese are very conscious of color, 
shape and size, especially when manufacturing products for sale in 
other cultures. For example, Japanese cars shipped to the U.S. have 
the steering wheel placed on the left side. (Like the British, the 
Japanese drive on the left side of the road, with the steering wheel on 
the right.) Yet one complaint I heard from some Japanese was 
directed at the fact that u.s. auto makers don't show the same 
sensitivity by modifying autos for export sale to Japan. 

The Japanese, though, seem enamored of American-made items. 
Many of the men wear Western string ties. But as willing as the 
Japanese are to adopt American items, there is a large and growing 
U.S. trade imbalance with Japan. In December, U.S. Commerce 
Undersecretary Lionel Olmer said the u.s.-Japan economic relation­
ship is in serious trouble because the U.S. cannot continue to absorb 
trade deficits such as the $20-billion imbalance with Japan forecast for 
this year. Europeans also are concerned. In October, about 20 
Japanese executives touring Europe to promote understanding of 
trade policies found that their talk fell on deaf ears. The Europeans 
are upset that Japan is closed to their products. 

Japanese-u.s. competition in computers can only intensify, and the 
need for u.s. vendors to offer high-quality products at competitive 
prices and respond to customers' requests cannot be overempha­
sized. Although it would be difficult to transplant Japanese methods 
to U.S. businesses, manufacturers should use their experience with 
Japanese competitors, and take advantage of any time lead that 
product innovation still assures them in their home market. 

Lori Valigra 
News Editor 
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No matter what industry you're In, Rockwelrs 
RM 85 microcomputer llne helps you get ahead of your 
competition. By leaps and bounds. 
When you' re planning to put microelectronic intelligence to 
work in your OEM product or plant, there's one sure way to 
leapfrog the competition: design in Rockwell RM 65 micro­
computer modules. 
RM 65 modules offer a simple, reliable, and cost-effective 
approach to getting your products to market fast. They' re de­
livered to you fully tested and ready to go, so they can be in­
tegrated into your product quickly, with no wasted motion in 
design, development or production. And in getting an 
RM 65-based product to market faster, you stand to increase 
your market share, and improve your cash flow by realizing 
sales sooner. 

Reduce your investment in microelectronics. 
Consisting of over 20 compact, functionally discrete boards 
and accessories, the RM 65 modules deliver leading-edge 

technology perform­
ance at off-the-shelf 
prices. Their structured 
design approach-one 
module, one function­
al lows you to buy only 
what you need, when 
you need it. And dedi· 
cate your scarce engi­
neering/manufacturing 
resources to your own 
areas of expertise. 
To further reduce 
your RM 65 investment, 

Rockwell also offers several economical development sys­
tems, including one based on our AIM 65 Microcomputer. 
With a price tag typically under $1,500, an Al M 65-based sys­
tem is feature-for-feature the lowest cost development tool 
available for any board-level microcomputer product line. 

Reduce your design and development risks. 
Let's face it, with today's complex microcomputer products, 
you want a simple way to get from drawing board to delivery. 
With LSI-based RM 65 microcomputer modules, you can get 
there in a hurry. They're known quantities-fully tested, doc­
umented and warranted for one year-offering improved re­
liability over one-of-a-kind designs. All bus signals are buf­
fered to improve noise immunity. And with their built-in rug­
gedness, RM 65 modules are well adapted to industrial envi­
ronments and portable applications. 

Software development Is succeSSo<mar 
RM 65's complement of high-level 
AIM 65 Microcomputer as a development 
use the Symbolic Assembler and PLJ65coinoill 
your programs on the AIM 65 Microcomputer in BASJC 
FORTH*, the poNerful language rapidly gaining aceeptanc:e 
for industrial-control applications. Then execute them on RM 
65 using the BASIC or FORTH run-time ROM's. You don't 
have to develop driver software for the intelligent peripherals 
either. It's included in ROM with the corresponding module. 

Brighten your profit picture. 
RM 65 modules help you stay competitive by allowing you to 
quickly upgrade or reconfigure your products whenever 
necessary-without significantly increasing their manufac­
turing costs. Often, new features can be added by simply 
plugging in new program firmware. Or you can offer a 
broader product line by just adding one or more of the func­
tionally discrete RM 65 modules. 
RM 65 modular microcomputers could be your springboard 
to new profit opportunities today. To find out how, contact 
your local Rockwell sales representative, or call toll free: 
(800) 854-8099; in California, (800) 422-4230. Or write 
Rockwell International, Electronic Devices Division, RC55, 
P.O. Box 3669, Anaheim, CA 92803. In the Far East, contact 
~ockwell International Overseas Corp., Tokyo, Telex J22198; 
1n Europe, contact Rockwell International GmbH, Munich, 
Telex 0521-2650. 
"FORTH 1sa trademark of FORTH, Inc. 

RM 65 Modules 
Single-Board 2K bytes static RAM; 16K bytes 
Microcomputer PROM/ROM; one serial shift register , two 

parallel ports ; two 16·bit timer/counters 

Memory Modules 8K Static RAM; 32K Dynamic RAM ; 
16K PROM/ROM 

Intelligent Peripheral Floppy Disk Controller; CRT Controller; 
Controller Modules IEEE·488 Bus Controller 

Input/Output Modules GPIO and Timer; ACIA (RS·232C) 

Software Run-Time BASIC; Run·Time FORTH 

Accessories Card Cages (4·, 8·, 16·slot); Single Card 
Adapter; Adapter/Buffer Module; Cable 
Driver Adapter/Buffer; Design Prototyping 
Module; Extender Module 

Rockwell International 
... where science gets down to business 
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Economical, cost-effective datacomm 
systems require economical , cost­
effective modems. That's why 208s 
from UDS are the optimum buy. 

UDS produces a basic 208A/ B 
which may be adapted for private or 
public network use. In the private line 
("A") configuration, the UDS 208 
provides full duplex operation ; when 
configured for the two-wire circuits 
(' 'B" version) it is a half duplex device 
and is FCC certified for direct 
connection to the dial-up network. 

Three simple strapping changes 
determine whether the unit is in the 
"A" or "B" configuration. Anti­
streaming protection, extensive self-

Cut 
cost 

without 
cutting 
corners; 

Buy 
4800 bps 
modems 

from 
UDS 

test and loop-back test capabilities are 
built in . 

UDS 208s are available as free­
standing units, OEM cards or basic 

components of the RM-8 multi­
channel package. This version 

supports up to eight communications 
channels or a mix of modem, auto­

dialer and other support cards. 
For the ultimate in quality, reliability 

and economy in 4800 bps data 
communications , select UDS 208s or 

RM-8s. Universal Data Systems, 
5000 Bradford Drive, Huntsville, 

AL 35805. Phone 205/ 837-8100; 
TWX 810-726-2100. 

Single unit prices D UDS 208 A/B, $1750 

"Confidence in Communications" 

Universal Data Systems 
Membe• 
IOCMA 

DISTRICT OFFICES: Summit, NJ, 201 / 522-0025 •Blue Bell , PA, 215/ 643-2336 •Atlanta, 404/ 998-2715 •Chicago, 312/ 441 -7450 
Columbus, OH, 614/846-7478 • Dallas, 214/385-0426 •Englewood, CO, 303/ 694-6043 • 
Santa Ana, 714/ 972-4619 • Sunnyvale, 408/ 738-0433 • Boston, 617 / 875-8868 



lllnl·lli•r• 1n1er11re1er 
- --

An analysis of news, issues and trends affecting the computer industry 

Voice store and forward-
is the message getting through? 
By Dwight B. Davis 
Associate Editor 

For a market consisting of about 30 installed systems 
and a few service bureaus, and representing only about 
$10 million in sales for 1981 , the voice-store-and­
forward sector has generated a lot of noise lately. A 
year ago, just one company, ECS Telecommunications, 
Inc., Dallas, was actively marketing a digitized voice­
messaging system to the general business community. 
Today, participants in this market include International 
Business Machines Corp. , Wang Laboratories, Inc. , 
Delphi Communications Corp. (an Exxon Communica­
tions Systems company) and a host of others. The 
Yankee Group, Boston, predicts the infant market will 
approach $500 million in annual sales by 1985. 

While impressive, the growth potential of the 
voice-store-and-forward-market is believable, consider­
ing the target customer base---everyone who uses a 
telephone. The market size, coupled with voice messag­
ing's likely impact on a typical office worker's routine, is 
encouraging the market entry of computer vendors that 
already sell equipment to automate the office. Data­
point Corp., for example, will probably introduce a 
voice-store-and-forward system this year that will 
operate under the umbrella of its Attached Resource 
Computer (ARC) network. Because it already markets a 
private branch exchange (PBX) telephone system com­
patible with ARC, Datapoint has a jump on such 

office-automation vendors as Digital Equipment Corp. 
and Data General Corp., which have yet to offer any 
voice-oriented equipment. 

Business users will initially constitute the bulk of the 
market, but residential customers will soon join the 
fold, with likely coaxing from AT & T. The outlook for 
this emerging technology, in short, seems great. 
However, limited vendor experience coupled with the 
sudden emergence of several competitive offerings is 
resulting in system capacity discrepancies and lists of 
features that often confuse, rather than attract, 
customers. 

Voice taken for granted 

Mounting vendor activity in the voice-messaging 
market follows by several years similar activity sur­
rounding text-based, electronic-mail systems. In their 
attempt to visualize and shape the office of the future, 
computer companies initially focused on text communi­
cations simply because their equipment was not voice 
oriented. This text bias occurred despite the fact that 
people communicate most often, and most efficiently, 
by voice. 

At the Midcon/81 show in Chicago, Anne L. Doren of 
Sudbury Systems, Inc., Sudbury, Mass., described 
studies that indicated voice communication is twice as 

HOW VOICE STORE AND FORWARD WORKS 

All the voice-store-and-forward sys­
tems now making their market debuts 
operate using essentially the same 
technology. Words spoken into a 
telephone handset or an audio work 
station are converted from their 
analog form into a digital format by an 
1c codec (coder/decoder) device . 
Most companies use a cvso (Continu­
ously Variable Slope Delta) modula­
tion technique to code the voice at 
rates in the 20K- to 30K-bps range. At 
such rates, the digitized voice retains 
many of the audio characteristics of a 
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speaker's normal voice. 
Once digitized and stored on disk, 

voice messages can be manipulated 
in the same manner as computer­
based, electronic-mail text messages. 
Users are assigned a personal "voice 
mailbox," into which other system 
users can deposit voice messages. To 
retrieve messages stored in a voice 
mailbox, each user has a code that 
gives him access to the box. 

Digitized-voice message systems 
provide users with capabilities far 
beyond those available from automat-

ic tape answering machines. The 
digitized messages are instantly 
available from the random-access 
disks, and a single message can be 
broadcast simultaneously to many 
listeners. Received messages can be 
expanded and forwarded to new 
mailboxes if necessary, and most 
store-and-forward voice systems let 
users code messages for sending 
when telephone rates are low or when 
people in other time zones are 
available. 
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efficient as text communication for interactive problem 
solving. In 1974, Sudbury Systems introduced a 
voice-messaging system for radiology departments in 
hospitals. "We intend to offer a system for general­
office use very shortly," Doren says, claiming the 
company's Rapid Telephone-Access System (RTAS) can 
be modified through software changes to move from the 
"closed" radiology application to an "open" business 
configuration. 

"Voice being more efficient than text is one of those 
truisms that people just don't think about because it's 
so obvious," she says. This relative efficiency, coupled 
with its familiarity, makes voice an attractive messag­
ing tool, despite the large amounts of disk storage 
digitized-voice messages require. Most existing voice 
systems digitize spoken words with compression rates 
of 20K to 30K bits per sec., Doren says. At Midcon/81, 
she pointed out that the phrase "Now is the time for all 
good men ... " takes 3 to 5 sec. to speak and, depending 
on the compression technique, requires from 30K to 
300K bits of memory space when digitized. Stored as 
text, the phrase occupies less than 500 bits of memory. 

Given digitized voice's mammoth memory require­
ments, the plunging cost of bulk storage probably 
represents the key technological factor prompting 
companies to enter the voice-store-and-forward field, 
says Howard I. Cohen, a member of the technical staff 
at GTE Laboratories, Waltham, Mass. But market 
needs have also driven the technology's introduction. 
Voice communications may be efficient, but first the 
connection between speakers must be made. Studies 

show that only one in four telephone calls reaches the 
intended recipient, and the term "telephone-tag" is 
rapidly entering the vocabularies of people who make 
multiple calls back and forth before finally reaching 
each other. 

Same technology, different approaches 

The expense and frustration caused by interactive 
telephone shortcomings is being attacked in two ways 
by voice-store-and-forward vendors. Most offer com­
plete turnkey systems for rental or sale to customers. 
Another approach is to offer a voice-messaging service 
bureau, as does Voicemail International, Inc., Santa 
Clara, Calif. Subscribers to Voicemail's service pay a 
$10 set-up charge for two voice mailboxes, plus a $25 
monthly service charge. The monthly charge includes 
50 30-sec. message units, after which subscribers pay 
50¢ message unit. 

Service bureaus are an attractive alternative for 
companies that can't afford $90,000 to $525,000 to buy 
one of the turnkey systems. The bureaus also give 
customers a chance to use and evaluate the new 
technology before committing to a heavy capital 
investment. ECS Telecommunications Operates two of 
its 64-port Voice Message Exchange (VM:x/64) systems 
as service bureaus, one in Dallas and one in New York, 
primarily for customer evaluations. At least two other 
vendors, Delphi Communications and Voice & Data 
Systems, Inc., Chicago, also offer both turnkey sys­
tems and service bureaus. 

One company, Commterm, Inc., Burlington, Mass., 

All the systems listed have the following features: system prompts, user-override prompts, broadcast capability and archival storage and 
retrieval. All except the Commterm and Voicemail International systems can respond to a message without dialing a code, and all except the 
Voicemail system can forward received messages. Note : PSN = Public Switched Network; Forced delivery = a sent message causes the 
recipient's phone to ring. This chart is based on one developed by the Yankee Group, but some entries have been updated by Mini-Micro 
Systems. 
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used its background in radio paging systems to get its 
foot in the digitized-voice-messaging door. The firm's 
Voice Message Retrieval System (VMRS) was first 
offered as an enhancement to Commterm's radio 
common-carrier products. A spokesman says the com­
pany has installed 16 VMRS systems, including several 
in telephone answering-service environments and one 
interfacing directly with a company's PBX (private 
branch exchange). 

Most turnkey voice-messaging systems are designed 
to interface to the customers' various PBX phone 
systems. One system, the Voice Storage System (vss) 
from Solid State Systems Inc., Marietta, Ga., can 
operate as such a general stand-alone unit or as an 
integral part of the company's "Smart Telephone 
System" PBX. Jason Schloss, director of marketing, 
explains that the vss, which is sold only through 
distributors, realizes its full potential when functioning 
within SSSI's PBX. 

"In the studies we have done, it appears that the 
single biggest problem with a voice-storage system is 
getting users to use it," he says. "As an integral part of 
a smart switch (PBX), you can program your extensions 
to forward calls automatically into the Voice Storage 
System after a certain number of rings. This function, 
called automatic ring-through, forces the use of the 
vss." 

While integration within a PBX switch can enhance a 
voice-messaging system's operation , store-and-forward 
integration in a total office environment could be a 
more worthy goal, says John W. Sawyer, director of 
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voice communications at Wang in Lowell, Mass. He 
talks of the "hyper-documents" that could be created by 
combining voice, text and image automation. Wang 
markets two voice-messaging systems--the Digital 
Voice Exchange (DVX), a phone-based stand-alone 
system and an audio work station-messaging option 
that operates in the firm's coaxial-cable-based Alliance 
office system. 

Although the two systems cannot yet communicate, 
Sawyer says they will probably have that capability 
within six months. He expects hyper-document capabil­
ity to become available from Wang within 12 to 18 
months. The modular DVX is available in 12 configura­
tions to support 200 to soo telephone customers. The 
work-station-oriented Alliance voice option, connects as 
many as 96 users on four 24-terminal Alliance units. 

Configuration discrepancies 

The number of users each stand-alone store-and­
forward system can support is an area of controversy. 
Two key system components help determine how many 
users a system can effectively handle-the number of 
trunk-line ports available and the amount of disk 
storage for the digitized messages. But a comparison of 
several systems shows wide discrepancies between the 
resources allocated and the number of users said to be 
supported. 

To support its maximum of soo users, for instance, 
the Wang nvx provides 16 ports and llOOM bytes of 
disk storage. ECS's new VM:x/16 is claimed to support 
1000 users with 16 ports and 400M bytes of storage. IBM 
says its 10-port, 500M-byte Audio Distribution System 
also supports 1000 users. And Voice and Data Systems' 
mid-range Out-Voice system supports its 1000 users 
with 32 ports and 600M bytes. 

Three 64-port systems exist, and the variation in 
claims continues at the high end too. The VM:x/64 from 
ECS provides BOOM bytes of storage for as many as 3000 
users. Supporting 3100 users, Voice & Data Systems' 
64-port Out-Voice has 1200M bytes of disks. Finally, 
Solid State Systems says its vss can hold the codes for 
64 ,000 users , but this 64-port system provides just 
264M bytes of storage. Given these differences, few 
would question Sawyer's assessment that "As an 
industry, we have not yet learned what kind of 
parameters we're dealing with. " 

On the other hand, Gordon Matthews, chairman of 
ECS Telecommunications, argues that his company 
knows exactly what it's dealing with. He says three key 
voice-messaging variables-the number of ports, the 
grade of service (probability of encountering a busy 
signal) and the number of users--are expressed 
mathematically in the "Erlang B" formula. "There's a 
very well-understood relationship between the three 
variables," Matthews says, "and I think this aspect of 
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traffic engineering is one of our strong points." 
As an example of the Erlang B formula, Matthews 

describes the 16-port VMX /16, which theoretically 
supports 1000 users who send or receive about three 
1.25-min. messages per day. "With our system, the 
grade of service for that much traffic is P.03. So three 
times out of every 100 times that you call, you'll 
encounter all the lines being busy." Matthews cautions 
that even a small decrease in the number of ports can 
dramatically affect the grade of service. If the system 
described in his example had 10 ports rather than 16, he 
says, the grade of service would be P.024, meaning a 
busy signal 24 percent of the time. 

Feature wars 

Matthews says ECS concentrates on system basics 
rather than relying heavily on a list of features to sell 
systems. He cites electronic PBXs as a technology in 
which competitors tried to out-feature each other, and 
worries voice-store-and-forward vendors may follow 
the same route. "The problem is," he says, "none of the 
features are used." 

But given the same underlying technology, albeit 
implemented in a wide variety of configurations, 
features represent the battleground where the vendors 

,-4 . 

try to give each system its own special character and 
allure. IBM's ADS uses the letters on touch-tone keypads 
along with the numbers; Voice and Data Systems' 
Out-Voice provides a "Message Announcer" phone 
attachment that lets users know messages are in their 
mailboxes; and all the systems provide combinations of 
such features as programmable message lengths, mass' 
calling across stored distribution lists, secure forms of 
access and nonsubscriber access to the system, coding 
messages for future transmission, dictation capabilities 
that permit message editing, archival storage off-line, 
pause compression and others. 

Different features appeal to various users, and each 
vendor hopes that the feature mix it offers will be a 
winning combination. But everybody's new at this 
game, and Sawyer at Wang cautions users to look at the 
system and the company behind the features for one 
important reason. "Most of the features are configur­
able in software," he explains. "If your system whistles 
three times before turning green, mine will too, if the 
market says that's clearly valuable." 

To a degree, the features represent philosophical 
differences between vendors. For example, Wang limits 
the message length in its nvx to 90 sec., while others 
offer virtually unlimited message time. Sawyer argues 

. play this msg 
4 .... review the reply 

.-- 7 .. .. reply (record a reply) --- 5 .... send the reply 
to this msg 6 .... re-record the reply 

4 .... review the header 
r-1 .... mailbox access-----1~5 .... act --t--8 .... forward (record a header)- 5 . ... send header & msg 

upon this msg 6 .... re-record the header 
this 
msg 

'--9 .... save this msg 

'--6 . . go to next msg 

f 
4 . ... review the msg 

logon --.----l---J.,-----+-2 .. .. message (record a msg) 5 . . . send the msg 
creation 

enter 6 .... re-record over the msg 
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password 
4 . . . change telephone address 

'- 3 ... . admin 5 .. . enter extended absence return date 
request 

6 . . . alter number of telephone delivery attempts 

System prompts and user response options for Wang's 
Distributed Voice Exchange (DVX) are illustrated in this 
flowchart. While specific to the DVX, the chart demonstrates the 
general way that most voice-store-and-forward systems let 

users gain access and reach the desired system function. Unlike 
the above approach, which uses the numerals on a telephone 
keypad to initiate operations, IBM's Audio Distribution System 
(ADS) uses the letters also displayed on the keys. 
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Settling for less will cost you more. 

Settle for less than 
our Ink Jet Printer 
Model 2712 and you'll 
get just that. Less than 
ink jet quality performance. 
Less than Siemens unmatched -c-.--­
reliability. In fact, getting anything less than a 
2712 printer will cost you more. And paying more 
for less just doesn't make sense. 

The 2712 printer is designed and engineered for 
those descriminating individuals who require 
exceptional print quality from a highly reliable, 
super-silent, easy-to-maintain unit. 
Siemens "Drop on Demand" ink jet system 
forms a 12 x 9 dot mosaic, using 12 ink jets 
to ensure high quality character formation 
time and time again. The printing head life is 

- rated in excess of 10 
billion characters. Ten billion 

characters ... that's reliability! 

The 2712's modular construction ensures 
simplified service. Replacement modules, if ever 
needed, require no field adjustment and can be 
installed without removing a single screw. 

Our highly reliable Ink Jet Printer Model 2712. 
Paying more won't get you anything better. 

For further information, contact Siemens 
Corporation, OEM Data Products Division, 
240 E. Palais Road, Anaheim, California 92805, 
(714) 991-9700 or cal I Atlanta, GA (404) 441-0882; 
Boston, MA (617) 444-6554; Dallas, TX 
(817) 461-1673; lselin, NJ (201) 494-5311; 
Sunnyvale, CA (408) 735-7770. 

Siemens. Committed to Quality. 
CC/3020·003 $10 895 
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The family that stays together. 

If you had a family like this, you'd be proud, too. All of 
them are sturdy, handsome young printers with the 
lowest out-of-box failure rate the world has ever seen. 
And one of them, our MX-80, is now the best-selling 
80-column printer on earth. 

Pretty impressive achievements for such a young 
family. But hardly surprising. They have just the traits 
you'd expect from Epson: unsurpassed reliability, cor­
respondence quality printing, a logical seeking func­
tion and the famous Epson disposable printhead. 

Our MX-80 F!T lets you print on single sheets, roll, 
or fan-fold and multi-part paper. Our MX-80 Type II 
has a built-in graphics capability. And our MX-82 gives 
you high-density graphics that can precisely place up 
to 10,368 dots in a square inch, making even accurate 
circles possible. Finally, our MX-100 gives you every­
thing: a friction/tractor paper feed, graphics, and a 
136-column format that accepts paper up to 15.5" wide. 

All in all, there are a lot of reasons why your next 
OEM buy should be Epson. Because we're the world's 
largest, we can work with you on large quan tities or 
specialized requirements. And because we make more 
printers than anybody, we can afford to sell each one for 
a little less . 

But the best reason to buy our printers is our prin­
ters . They're a family 
that was designed, engi­
neered and built to stay 
together. For a long time. 

EPSON 
EPSON AMERICA, INC. 
OEM Products Division 

3415 Kashiwa Street• Torrance, California 90505 • (213) 539-9140 
CIRCLE NO. 163 ON INQUIRY CARD 

MINI-MICRO SYSTEMS/January 1982 



TM Trademark of M.B.I. , Inc. 
·Multibus is a registered trademark of Intel , Inc. 
t CP/M is a registered trademark of Digital Research * Z·BOA is a registered trademark of Zilog , Inc. 
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Aladdin's slave was pretty good .. . but ours is even better. 

MBI Introduces 

__,,,___Tl?e PERfECT 
SLAVE™ 

APM™ Multibus* and CPIMt compatible 

' 
1 A master must have quality slaves to do quality work. 

That's why M Bl created The Perfect Slave .. . the slave 
that does its master's bidding more efficiently than any 
other on the market. Imagine what a Multibus board 
with the following features could do for you: 

• Z-80A* 
• 4 MHz 
• 256K RAM (dual port) 
• 4 Serial 1/0 ports (to 38.4K BAUD) 
• 2 Parallel Ports (configurable) 
• 4 28-Pin ROM Sockets (1K-32K) 
• 4 Clocks (programmable) 
• Bank Select 
• Byte or Word Accessible 

The Perfect Slave, controlled by the Multibus Master, can 
.. . be disabled from the Bus (overcoming the 1 Meg 
Multibus limitation) ... function as 4 independent 
computers . . . double as 256K memory .. . operate as a 
peripheral 1/0 controller ... and serve over 96 independent 
users when used in combination. 

MBI supports The Perfect Slave with multi-user software, 
full development systems, and a complete line of 
peripherals. 

4 User 256K Perfect Slave 
2 User 128K Perfect Slave 

OEM discounts available 

$3650. 
$2875. 

31 Williams Street 
Newton Upper Falls, MA 02164 

(617) 964-1399 

CIRCLE NO. 181 ON INQUIRY CARD 
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Before you buy one more video terminal 
compare the new VISUAL 300. 

The microprocessor-based VISUAL 300 
combines a highly comprehensive command set 
with tr?ditional VISUAL ergonomic design. The 
result 1s. 8: terminal built for flexibility and superior 
product1v1ty. And at surprisingly low prices. 

Of the terminals in its class only VISUAL 300 
offers ~ many standard features including: 
• Flexible block mode transmission parameters 
• Programmable non-volatile function keys 
• Split screen 
• Full editing 
• 12" or 14" non-glare screen 
• Non-volatile set-up modes for selection ofter­

minal parameters, eliminating cumbersome 
switches. 
Call for full details on the VISUAL 300 ... the 

new standard of comparison for video terminals. 

AN APPLES-TO-APPLES COMPARISON OF FEATURES. 

VISUAL TeleVideo® 
300 950 

ANSI X3.64 Specified STD NO 
Block and Character Transmit STD STD 
Solid State Ke~board STD NO 
Programmable Non-Volatile Function Keys STD NO 
Video Attributes Require No Display S~ace STD NO 
Non Glare Screen STD STD 
Smooth Scroll , Slow Scroll and Jum~ Scroll STD NO 
Audible Key Click STD STD 
Non Volatile Set-up Modes, "Menu" Style STD NO 
25 Status Line STD STD 
Split Screen STD STD 
Line Drawing Character Set STD STD 
Block Graphics STD NO 
Sculptured Keyca~s . Matted for Low Glare STD NO 
Paging OPT-8 Pgs. OPT-4 Pgs. 
Full Editing STD STD 
Programmable Non Volatile Columnar Tabbing STD NO 
Choice of Typomatic/ Non Typomatic Keyboard STD NO 
14" Screen OPT NO 
Independent Xmit/Receive Rates OPT NO 
N-Key Rollover STD NO 
CR New Line Mode STD NO 
Foreign Character Sets OPT NO 
User Programmable Non-Volatile Answerback 
32 Codes ' STD NO 
Screen Brightness Control from Keyboard STD NO 
XON/XOFF Flow Control, Split for Xmitter and 
Receiver STD NO 

See for yourself 

Visual Technology Incorporated 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851-5000. Telex 951-539 
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the 90-sec. limit serves one of the purposes of 
voice-messaging systems-keeping the communication 
brief and to the point. The limit prevents abuse of the 
system, he says. 

Voice and Data Systems, among others, chose to 
make message length user programmable. The compa­
ny's chairman, Donald W. Young, admits the average 
message in store-and-forward systems is 49 sec. long, 
but, he says, "That is almost like saying I have one foot 
in the oven and one on an ice cube, and on the average 
I'm cool." Because of the variation in requirements, 
"We think the ability to mold the system to the 
company's needs is very important, which is why more 
than 30 of our features can be tailored to the company's 
own parameters." 

Most of the vendors, including Wang with its 12 

modular DVX configurations, attempt to provide some 
degree of tailoring for customer needs. And while the 
vendors all believe their perceptions of system func­
tionality are correct, no one will stubbornly maintain 
restrictions that could jeopardize sales. Sawyer at 
Wang, for instance, says, "I think you will find in 
subsequent releases that the message length will be a 
system parameter that allows the system to be 
configured as the user wants." 

User-friendly operation 

Regardless of the features a system offers, the ease 
with which users can access and understand the 
features represents a key system concept. Even here, 
however, there can be philosophical differences, says 
Cohen at GTE Labs. "There's an academic argument 
about how much the users should have to change their 
habits," he says. "One school believes the equipment 
should be totally user friendly , totally sympathetic. 
The other school says, 'Baloney, you've got a big capital 
investment. If you've got to get people to change their 
usage a bit , so what,"' 

All the store-and-forward vendors know that poten­
tial problems exist at the user/machine interface. "The 
whole purpose of interactive messaging is to keep 
messages short and to cut down the time people spend 
using the phone," Doren of Sudbury Systems says. "If 
the phone now represents a game of dungeons and 
dragons, I don't think you will get effective work done. " 

Pete Poltrack, senior program administrator for 
IBM's Audio Distribution System believes a friendly 
user interface is the first thing customers will look for. 
Representing IBM's first voice-oriented product, the 
ADS is also the company's first system designed for 
management users along with the support staff. 
"Executive users may not want to sit down in a class to 
learn the system," Poltrack says, "so how quickly they 
can pick up the operation is very important. A vendor 
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who has an easy-to-learn, logical interface will be the 
winner." 

Ironically, despite Poltrack's high rating of system 
friendliness, several of his competitors claim the ADS 
has so many features it's very difficult to use. Wang's 
Sawyer compares the ADS to "a cockpit that looks like a 
Dc-10," and Matthews at ECS says, "The IBM system 
presents all its features to all the users everytime they 
use it. With our system, I can tailor my voice mailbox a 
single time to make it do what I want it to do. IBM users 
can't turn features on or off." 

An IBM spokesman contends, however, that "You 
don't have to play around with all the features; they're 
strictly optional." And Poltrack says the charge of 
system complexity "is absolutely an unfair assessment. 
If you can remember the word GLRT, it's very simple to 
use the system." Pushing the "*" key followed by the 
"G': or 4 key, for instance, places the ADS user in the 
GET mode for message selection. Likewise, *L accesses 
the LISTEN mode, *R reaches RECEIVE, and *T lets the 
user TRANSMIT. ADS also uses the"#" key to access a 
HELP mode that gives users assistance. 

Once all the system configurations and features are 
compared, customers must also face the question of 
who will provide maintenance and how much it will 
cost. Typical cost is not trivial. ECS, for example, 
charges $30,000 for the yearly maintenance of its 
VMx/64 system. The vendor's service resources must 
also be examined, putting some of the smaller compa­
nies in competition with the IBMs and Wangs, which 
have established their support credentials. 

Some small vendors may choose to enlist the aid of a 
larger organization for maintenance. Voice and Data 
Systems is following this route through a first-of-a-kind 
agreement with Intel Corp. Chairman Young says, "We 
will be installing through Intel Corp., which will also 
service our systems. We are the first company with 
whom Intel has made an arrangement for such a 
third-party relationship." 

Despite the confusing facts and figures customers 
must face when evaluating the new voice-store-and­
forward systems, the vendors are probably on target in 
their optimistic projections of market growth. The 
entry of Wang and, especially, IBM into the fray is 
serving to legitimize the once-esoteric voice-messaging 
sector. And the technology will fit naturally into the 
evolving automated-office environment. 

Customers' initial confusion about competitive offer­
ings and claims may, in fact, improve their perceptions 
of the much-sought-after user-friendly interface. After 
all, once the customers get through the mind-boggling 
job of evaluating the store-and-forward systems, the 
operation of even the most complex system will 
probably seem easy in comparison. • 
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ML-80: Prints unidirectionally at 80 cps. 
Business-quality printing and reliability at 
a price attractive even for personal use. 

ML-82A: Prints 80 columns bidirec­
tionally at 120 cps, has 9-pin head for true 
descenders. Short line seeking logic in­
creases throughput by 80 percent. 

ML-83A: All the features of the 82A, 
including double-width and bold charac­
ters. The 136-column-wide carriage can 
handle paper up to 16 inches wide. 

The Microlines: 
A remarkable family of printers for people who want more 

printer for their investment. 
Stored-energy print head with a full year's guarantee. The 

full 96 ASCII character set. Block or dot-addressable graphics. 
A choice of print speeds, from 80 to 200 cps. In fact, all the full­
featured performance of a big printer. At a small printer price. 
And the quality and reliability you have a right to demand. 

Contact us at I I I Gaither Drive, Mt. Laurel, N.J. 08054 
(609) 235-2600 for more information on the incomparable 
Microline family of fine printers. Also available through autho­
rized Okidata distributors. 

ML-84: Correspondence quality and data processing 
throughput. Prints bidirectionally at up to 200 cps, including 
charts, illustrations, forms, or dot-addressable graphics. 

Making small printers for people who think big 
Okidata is a subsidiary of Oki Electric Industry Company, Ltd. 
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Hardware vendors 
scramble for software 
By the Mini-Micro Systems Staff 

The software search is on, with hardware vendors 
scrambling to attract independently developed soft­
ware packages for what is becoming an applications­
oriented systems market. Hardware vendors' lures 
include vastly increased market exposure through the 
vendors' sales force, but independents remain wary of 
becoming too closely associated with any company. 

Vendor programs range from directory listings to 
substantial marketing ties. Vendors recognize that the 
key to selling a system resides as much in software as in 
the CPU. Software is often even more important than 
hardware. While the hardware vendors' programs offer 
potentially larger market exposure, they also raise the 
specter of increased competition for system integra­
tors, who may find themselves competing against their 
suppliers. 

The software-acquisition programs touted in the 
minicomputer and µc industries come from both 
fledgling and established vendors, whose engineers 
have traditionally blanched at the thought of approving 
an outsider's program to run on their companies' 
computers. 

International Business Machines Corp., Digital 
Equipment Corp., Data General Corp., Hewlett­
Packard Co., Intel Corp., Apple Computer, Inc., and 
Texas Instruments Inc. are a few of the companies that 
have introduced software-acquisition programs. 

"Hardware vendors recognize that the data-process­
ing market is not going to be a machine market in the 
next 20 years. The way the price/performance curve is 
headed, they won't be able to keep having high 
revenues simply by selling machines. They have to shift 
their revenue base. One area to shift to is software," 
says Christopher Gray, vice president at Manufactur­
ing Software Systems, Williston, Vt. The software­
evaluation and consulting firm concentrates on manu­
facturing resource-planning software, one area of 
interest in many software-acquisition programs. 

A major reason for the increased number of vendor 
software programs, Gray says, is high software­
development costs and a limited number of software 
developers. "Despite the labor-productivity tools devel­
oped over the last 10 years, developing software is still 
labor intensive," Gray says. He believes the manufac­
turing-applications segment is particularly attractive to 
hardware vendors because of its enormous market 
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Intel Corp.'s Software Distribution Operation is headed by Judy 
Ross, who oversees a staff of 18 dedicated solely to third-party 
software. 

potential. Gray estimates that 40,000 manufacturing 
companies having 500 or fewer employees could use 
manufacturing-resource-planning systems. Out of that 
40,000, only 5000 are now using such systems. 

"You can see the trend," says George Hall, applica­
tions-software manager for DEC. "Even DEC says it 
does not have all the programmers necessary to 
develop everything from scratch." Hall oversees DEC's 
comprehensive-application program (CAP), which is 
aimed at putting independent-software products into 
the DEC application lineup. 

"Large consumers cannot afford to write everything 
their way and are considering buying packages," says 
Hall. "We too look at the bottom line, and if a product is 
reliable and supportable, it is a good decision to bring it 
in even if we must adjust our support strategy." 
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John Hime, manager of independent packaged software market­
ing for Data General's Information Systems Division, says Data 
General is considering closer relations with independent software 
developers . 

DEC's CAP program has four levels of software 
acceptance, including referrals, recommendations, an 
external applications software library and direct sales 
and support by the company. The levels roughly 
coincide with progressively closer affiliations. At the 
fourth level, DEC handles service and updates. Also at 
that level, total sales revenues flow to DEC rather than 
being split with an independent software company. 

"We are just beginning to recruit applications 
specialists in the field and come up with career paths for 
them," Hall says. "Today, the applications specialist 
will help with training on the product, tomorrow, he 
may assist the customer on the buy decision, and, in the 
future, he may run a field-applications support center," 
Hall says. 

In light of field-service limitations, DEC is cautious 
about embracing a wide variety of packages that would 
quickly strain support and sales capabilities. 

Within DEC's Manufacturing, Distribution and Con­
trol Product Group are two software products devel-
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oped outside the company but now being sold with the 
DEC name and warranty. They include the VAX 
manufacturing control system (VMCS) and the process 
monitoring and control system (PMCS). VMCS was 
developed by Interactive Information Systems Inc. , 
Cincinnati, Ohio. It is a VAX-computer version of the 
interactive manufacturing control system (IMCS) sold 
by Interactive Systems. PMCS was developed by Biles 
Associates, Houston. 

"We are exclusively a software products manufactur­
ing company dealing in manufacturing applications," 
says Lloyd Baldwin, director of operations at Interac­
tive. "DEC has a right to take the IMCS software and 
build its own product from it, but we are not exclusively 
tied to DEC in any way." Baldwin is pleased with the 
DEC agreement, but determined to maintain an arm's 
length from DEC. "Our agreement does not give them 
any right to control our product in any way, shape or 
form. It conveys no rights to our product to them 
except to market to their own marketplace," he says. 

"One of the reasons we terminated an OEM agree­
ment with DEC was to make sure that we didn't have 
any conflict of interest with DEC. When you are a 
hardware OEM, you don't control the show because you 
are captive to a dealer or manufacturer, and you've got 
to dance to his tune. As a software developer, we are in 
control, and the vendor is kind of an OEM to us," says 
Baldwin. 

The desire to remain hardware independent is also 
important to Setpoint Inc. , a privately held company 
worth $6 million in sales. Setpoint derives its revenues 
mainly from service, consulting and engineering in the 
petrochemical and process-control market. DEC endors­
es two Setpoint products under the Recommended 
Marketing Program: an automated batch-control pro­
gram, called Abcon, and a process-control and monitor­
ing software package, called Setcon. 

"DEC does not license our product; they recommend 
our product," says Norman Hanson, vice president of 
products for Setpoint. "They use us as a tool for helping 
to sell their computer. We license the product to the end 
user. DEC has no responsibility for the maintenance of 
the Setpoint packages. We are hardware independent, 
and we want to stay hardware independent." 

DEC competitor DG has also introduced a marketing 
program aimed at signing on independent software 
firms to develop and market software for the company's 
Eclipse systems. The program is overseen by the 
company's Information Systems Division and will be 
handled by that division's Independent Packaged 
Software marketing group. 

"Even though we have good OEMS, we have a need 
for end-user sales to Fortune 2000-type companies that 
want to buy directly from us. To do that , we need a lot 
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STANDARD OPERATOR 
CONTROL PANEL. 

Test drive 
our hot new 
daisywheelers. 
If you've always wanted letter-quality 
printing from your DP system but the cost 
has put you off, then a SPRINT 9 is for you. 
Now you can have the same high quality print­
usually only available on word processing systems-at 
prices that will let you forget all about dot-matrix terminals. 
With speeds of 45 and 55 cps (average English text, not burst 
rate), the reliable high performance of SPRINT 9 terminals leaves 
the crowd behind. Prove it to yourself with a test drive. 
Call or write Qume at (408) 942-4000. 2350 Qume Drive, 
San Jose, California 95131. 
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Switch selection of 
interface parameters 
and forms handling 
allows simple OEM 
system intregration. 

Automatic propor­
tional spacing, with­
out decreasing sys­
tem throughput, sets 
the new standard for 
print quality. 

To cut service costs 
and reduce adjust­
ments , the exclu ­
sive Kevlar® belt is 
stronger and lighter 
than steel , with vir­
tually no stretch. 

For the highest ac­
curacy in the history 
of daisywheel print­
ing, our Microdrive'" 
carriage drive mech­
anism has no cables 
or pulleys. 
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George A. Hall, applications software manager for Digital Equip­
ment Corp. 's manufacturing, distribution and control product 
group, says even DEC is admitting it does not have all the pro­
grammers necessary to develop everything from scratch. 

of high-quality applications software,'' says John Hime, 
manager of independent software marketing at DG. 

Under the as-yet-unannounced marketing arrange­
ments, DG will maintain hardware and operating 
system software, and independent third parties will 
handle their application software. Further, software 
houses will get a bonus percentage of the hardware 
sales price whenever the software is the deciding factor 
in a sale. DG is also considering closer ties with 
independent software firms, possibly including exclu­
sive rights and maintenance. He says DG has no 
programs to announce because it must first weigh 
maintenance, and service and sales costs related to 
selling into very specialized markets. 

Meanwhile, IBM gave approval to independent­
software acquisition in September when the company's 
General Systems Division said it would consider 
software submitted by non-IBM sources. The nonexclu­
sive marketing arrangement applies to industry-appli­
cations software for GSD products for which IBM does 
not offer a similar program. 

Frank O'Donnell, IBM's manager of services and 
special application development at GSD, says the 
program extends one the company has had for two 
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years. "It is evolutionary-something we felt was good 
and would like to do more of," O'Donnell says. GSD has 
about 585 applications and development programs, 
approximately 100 of which are from external sources, 
he says. The independent software firms or IBM provide 
service, depending on the terms of the contract. 
Royalty agreements also vary, O'Donnell says. The 
software products carry the IBM name and are 
licensed, but the fact that it is supplied by a vendor will 
be in the availability notice that IBM publishes for the 
sales force and the customer. It bears an IBM product 
name, but it also bears a reference to the source, 
O'Donnell says. 

In the µp market, Intel Corp.'s Software Distribu­
tion Operation is dedicated solely to third-party 
software. Judy Ross, who heads the operation for the 
Santa Clara, Calif., company, says SDO distributes 
operating systems and programming languages for 
about six vendors. Her staff of 18, including marketing 
and engineering personnel, establishes the selection 
criteria. 

For SDO to distribute an operating system, Ross says, 
the package "must be widely accepted; it must be a 
standard." Programming languages must meet an 
established standard, such as ANSI or ISO, she adds. 
Intel handles Digital Research Corp. 's CP/M, for 
instance, as well as the Pacific Grove, Calif., company's 
CP/M-86 and MP/M-86, the single- and multi-user 
packages for Intel's 8086. 

Ross says sno, in some cases, buys the exclusive 
rights to a package-as is the case with a Jovial 
compiler for PSS, Inc.--or distributes the software. 
Ross says SDO compiles a catalog of software for Intel 
hardware. Ross thinks the relationship has worked well 
so far. "A customer can buy from SDO or from the 
vendor," she says. This option reduces potential 
conflict. 

Steve Ballmer of Microsoft, Kirkland, Wash., also 
expects his firm's arrangement with sno to work well. 
The firms closed a deal about two months ago. SDO 
distributes Microsoft's MSDOS, an operating system 
written for IBM's 8088-based personal computer; sever­
al languages; and Multiplan, a new modeling and 
electronic-worksheet package. 

A spokesman for Digital Research, sensitive to his 
firm's agreements with its distributors, points out that 
Digital Research views Intel's SDO strictly as an 
OEM-not as a distributor. The company will not reveal 
details of its contract with sno. 

Microsoft's Ballmer says that the terms of his 
contract vary, depending on whether the software is 
distributed or if Intel sells it as an OEM. There is a 
minimum up-front royalty fee paid for the software," he 
says. 
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Not only does Columbia Data Products' Commander Computer 
give you the largest 1/0 complement in the industry, 

we now give you multi-tasking capability to play with. 
And by multi-tasking, we mean simultaneous ex· 

ecution of several software processes - like perfor­
ming data entry operations while supporting on-line 
data communications ... or developing software 
while batch printing ... or running a business 
package while updating your data base ... or per­
forming concurrent peripheral operations in an in­
dustrial environment. 

In fact, we could go even farther. By utilizing the 
Commander 964+ dual processor architecture, 
graphic terminal emulation software or even 
custom user modules, like "Space Commanders" 
depicted above, can be downloaded to the terminal 
system processor, while the host Z-80A - 128K pro­
cessor system under the MP/M II operating 
system can support Independent multi-user, multi­
tasking operations. 

Other standard features of the Commander 964+ 
Include 512 x 256 graphics display, dual Z-80A pro­
~ 128K RAM host syst8fTl.; 32KRAM terminal, 
fo'-" AS-232 po(ta, tour parallel ports, R&170 com­
pos e vjdeo, four cttannel• of ~ 

counter/timer, SOOK bytes disk storage, and 
CP/M® and MP/M® II operating systems. Optional 
features Include APU, OMA, IEEE bus controller and 
expandable disk capacity. 

Think about it ... resource sharing at its best, 
from Columbia Data Products. 

Contact us for more information. 

DATA PRODUCTS, INC. 

"-°"'-eaao Route 1oe 
Columbia, MO 21Ge 
Telaphone 301~ 
TWX 11CMl82-1881 
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Hewlett-Packard Co. began its third-party software 
program, HP-Plus, last July. Each H-P computer has its 
own HP-Plus operation, and each has the same methods 
and goals. Martha Linenburger, manager of third­
party software marketing for H-P's business computer 
group, says that HP-Plus puts the software into three 
categories. The first group includes packages-now 
only tools and utilities-distributed by H-P. The 
company actively markets these packages and splits the 
revenues with the third-party vendors, who provide 
support. The second group, referenced packages, 
includes applications programs. H-P promotes them, 
but the vendor makes the sales. The third group 

includes packages that the company lists in a quarterly 
directory. H-P does no further marketing of these 
packages. The listings are aimed primarily at new 
software vendors and include almost every company 
selling H-P-compatible products, says Linenburger. 
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H-P sometimes acquires complete rights to a package 
and, in one case, acquired an entire company, IMAX, 

Inc., Linenburger says. The first of the three compa­
nies whose products are being distributed by H-P is 
Computing Capabilities Corp., Mountain View, Calif. 
The firm's Insight package, a utility aimed at develop­
ing on-line transaction-processing systems, has suf­
fered from "the usual start-up pains, but is smoothing 

INDEPENDENT SALES ORGANIZATIONS PUSH TOTAL SOLUTIONS 

Memphis, Tenn.-based Data Com­
munications Corp. is considering 
entering the cable TV-applications 
market as a Data General Corp. OEM, 
says Skip Sawyer, director of product 
development at DCC. This is a natural 
move for DCC, Saywer says, because 
the company already configures 
systems with custom software for the 
broadcasting industry. 

Meanwhile, Digital Equipment 
Corp . and International Business 
Machines are looking at the same 
market, Sawyer says, and, like many 
other systems houses, DCC doesn't 
like seeing the "big boys" in its 
domain. "DEC showed up at the 
National Cable Television Association 
exhibition. They even paid for a booth 
occupied by two software companies 
that were exhibiting DEC-based pack­
ages," Sawyer says. " I asked one of 
the software guys why DEC was there, 
and he said, 'DEC's just giving us a hand 
because we sell their hardware .' 
When I asked him if he'd heard DEC 
was getting into cable TV software, he 
said, 'I guess they might.'" 

"IBM has gotten into that market 
too," Sawyer says. They just pur­
chased a company with a cable-TV 
billing system and could throw a huge 
sales force at it. But the TV market is 
only $30 million to $50 million. It 
wouldn 't be worth it for IBM unless 
they got the whole thing. " 

"Dcc's Mini Division in the u.s. was 
doing wonderful business as a DG 
OEM, adding value with an operating 
system and third-party software , 
slugging it out with Wang Laborato-

ries, Inc., Datapoint Corp. and NCR 
Corp.," Sawyer says. "Then DG 
started selling their own software 
packages, and soon our salesmen 
were rubbing shoulders with their 
salesmen, bottlenecking at the end­
user's door. It turned into a love/hate 
relationship ; my company was both 
DG 's customer and competitor. 

"We took to hiding from DG's 
salesmen, and we started hiding our 
customers from them. Otherwise, 
there were conflicts-big conflicts, 
that boiled up into angry conferences 
in the really big offices, over who had 
rights and who should back off. We 
have the advantage, and hardware 
vendors have the problem. When you 
move into a vertical market, you must 
have specialized knowledge. We've 
got it. We're not going to lose," 
Sawyer says. 

Sandra Kurtzig doesn't think her 
company will lose either. But as 
president of Cupertino Calif.-based 
ASK Computer Systems, Inc., the 
largest supplier of turnkey manufac­
turing management systems in the 
u .s . and Hewlett-Packard Co .' s 
largest purchaser of HP 3000s , she 
has a lot to protect against incursion 
by H-P or DEC, ASK's other hardware 
supplier. " I prefer to compete with a 
hardware vendor," Kurtzig says. "At 
least you know what you 're dealing 
with . So many software companies 
think cutting prices , or selling 
something they don't really have, is 
the way to get business. It's like 
competing with a cloud." 

"Hardware companies don't know 

how to sell software," she says. 
"They're still selling bits and bytes. 
The customer doesn't care what black 
box the solution comes in , as long as 
the problem gets solved. We under­
stand their problems, and that's where 
the hardware vendors have some 
catching up to do.'' 

Hardware vendors' rush into appli­
cations software would have made 
Kurtzig nervous three years ago, she 
says. But $13 million a year in sales 
has allowed ASK to stockpile a large 
supply of the key ingredient for 
success in its market: good people 
with experience in manufacturing. 
"The hardware vendors do not pay 
salespeople as well as independent 
companies can ,'' Kurtzig claims. "So 
we attract the best people, the ones 
who really understand the application, 
who can communicate to the manu­
facturer on his level." 

IBIS, Tustin, Calif. , has focused on 
software applications . Now, the 
company is moving into hardware, 
challenging the vendors in their own 
arena. " It all belongs together," says 
company head John Hall. "Vendors 
who have overlooked that are very 
shortsighted .'' 

Lawrence Finch, chief executive 
officer of Shasta General Systems, a 
Sunnyvale, Calif., Xerox OEM, echoes 
the theme. " I've never separated 
hardware from software," Finch says. 
"All I can tell the pure hardware 
company with no software is this : 
Jump on in; the water's fine ." 

-Kevin Strehlo 
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FRIENDLINESS. 
Informative HP manuals, 
helpful error messages, and 
automatic syntax checking 
make BASIC language 
programming easy. 

FULL-SCREEN EDITING. 
Edit the easy way - without 
recyping entire statements. 
Insert, change, or delete 
characters at the touch of a key. 

INTEGRATED 
GRAPHICS. 
Analyze a better 
way - with graphics. 
Document your 
results with 
hard-copy 
plots. 

,J, I, 4 j • I I I 

EXPANDABILI1Y. 
Just plug in the HP interface bus 
(HP-IB) and add up to 14 peripher­
als without disassembly. 

HP SOFIWARE. 
Powerful, time-saving 
solutions to your 
everyday problems. 

12-DIGIT ACCURACY. 
(Not just 9 !) Thanks to 
BCD math capability. 

PORTABILI1Y. 
Keyboard, CRT, printer and 

storage - all in a 
20-lb. package. 
So you'll have 
computing power 
wherever you 
need it . . . office, 
lab, field, or 
home. 

Hewlett-Packard 
put it all together. 
The HP-85 personal computing system. 
Leave it to Hewlett-Packard to put a lot of power 
in a little package. Plus flexibility, portability, and all 
the other features you'd expect to find in a personal, 
professional, integrated computing system. 

Turn it on and the HP-85 is ready to go. You're 
off and running using HP software or creating your 
own programming solutions. There's no boot­
strapping. And since the operating system and 
powerful BASIC language exist in ROM, they use 
almost none of the available RAM. 

If you've been looking for a friendly, integrated 

computer with power and dependability, look at 
the HP-85. 

We put it all together for you! 
For further information, phone toll-free, 

800-547-3400, Dept. 235V ,except Alaska/ Hawaii. 
In Oregon, call 758-1010. Or, write Hewlett-Packard 
Corvallis, OR 97330, Dept. 235V. 6a122' 

When perfonnance must be measured by results. 

hp HEWLETT 
PACKARD 

CIRCLE NO. 60 ON INQUIRY CARD 



Called "MP JM II ™" 
MP/M II , the multiuser 

extension of our CP/M operating 
system, answers the lucrative 
business community demand 
for small scale distributed 
processing . Smart OEM 's, 
language companies and 
application programmers are 
enthusiastically extending 
their offerings to satisfy 
this "' new" market. 

MP JM II Features 
Record locking and file 

locking ensure data base validity 
when multiple users access 
the same data. 

With 32 megabyte file 
capacity, you can daisy-chain 
16 state-of-the-art disk drives, 
at 512 megabytes each. This 
gives you on-line storage 
of 8 gigabytes! 

Fast performance is a 
certainty. Dispatch time 
between users requires as 
little as 600 microseconds. 

Encrypted passwords 
" provide security for user files 

and directories. 

Substantial 
Capabilities Included 

Major utilities in the MP/M II 
package include our RMAC™ 
assembler, LINK-80:" LIB-80™ 
run time library manager, 
and ROT™ debugger. 

Network capability: Your 
product's growth to CP/NET'" 
is provided in MP/M II . 

Time and date stamps indicate .t..,,iiiliiiiii!!• 
your last update of an application 
file and either last access or 
file creation . 

Additional features provide 
increased performance with 

••• exceptionally low system 
overhead through streamlined 
housekeeping plus 30 refined 
utilities. 400K bytes of RAM are 
supported. And MP/ M II is 
upward compatible with CP/ M. 

To Language & 
Application Companies: 

You're seizing the time­
perishable market advantages 
of MP/M II. Its five manuals help 
extend your products to multiuser 
status, with accuracy and speed. 
LINK-80's overlay facili ties help 
produce a higher quality. 
LINK-80, RMAC and ROT are 
powerful development aids -
which don't cost you a thing . 

Compatible software 
accelerates your entry into the 
multiuser market. Most programs 
running under CP/ M will run 
under MP/ M II with little or no 
modification . Couple that with a 
built -in growth path , and you 're 
protecting the future of your 
business with MP/ M II. 

Extend CP1M® 
to Multiuser Systetns: 
Extend Your Profits 



To Hardware OEM's: 
The profitable impact 

of multiuser configurations 
is profound . Compare your 
sum -of-the-boxes pricing : 
Multiuser vs. single user. 
No question about it. Your next 
move will be to re-forecast 
sales quotas and profit margins. 
MP/ M II is the key. With the 
market demand you read about, 
the act of extending your systems 
to MP/ M II will bear handsome 
rewards. Your next step is equally 
clear. Have our marketing group 
expedite the MP/ M II data sheet, 
OEM price list and contract. 
Here's an even more positive 
approach . Why not call our mar­
keting group as your first priority? 

These 14 companies are 
extending 24 languages to run 
under MP/ M II : 

Compiler Systems, Inc. 
Control-C Software, Inc. 
Digital Research 
Ellis Computing 
Laboratory Microsystems 
Micro-Ap 
Micro Focus, Inc. 
Microsoft 
MT Microsystems, Inc. 
Ryan-McFarland Corp. 
Sorcim Corporation 
SuperSoft Associates 
Tarbell Electronics 
Timin Engineering Co. 

To Dealers, 
Distributors, 
System Houses: 

It takes less effort to make 
more money by selling multiuser 
systems. Selling an upgrade 
path is easier than moving 
dead end , dedicated systems. 
MP/ M II means hard disks, 
multiple printers and terminals­
add -ons right through full 
networking environments. 
One sale can truly generate 
cash for an extended period 
So call your OEM for delivery 
of MP/M II based systems. 

Every new market has its 
share of easy sales. For a while, 
somebody will take those orders 
hand over fist. Your share of that 
business will probably depend 
on a single factor : Your ability 
to get product first. 

Digital Research 
Over 250,000 microcom­

puters use our operating 
systems. Over 300 OEM 's and 
400 independent software 
vendors (ISV's) use our 
products as the basis of 
thousands of applications. 
These are listed in our CP/M 
Compatible Catalog . Over 
25,000 copies, per edition , 
generate ISV's sales. FORUM , 
published quarterly, and ISV 
seminars provide technical 
and busines_s advantages. 

Multiuser Demand 
Multiuser demand is more 

than a trend . The MP/M II market 
is a fact of business life. It elevates 
the microcomputer with la rger 
scale capabili ties, and a larger 
dollar/sale market base. You only 
get one chance to make a good 
first (market) impression. Now 
is the time. We're here to help. 
Call (408) 649-3896, or write: 
Digital Research , PO. Box 579 , 
Pacific Grove, CA 93950. 
Europe: Vector. Intl. , Leuven, 
Belgium, 32(16)202496 
Far East: Microsoftware Assoc., 
Tokyo, Japan , 03 -403-2120 



Chris Gray of Manufacturing Software System, Inc., says hard­
ware vendors will have to increase their software offerings to pro­
tect their revenue base in the future. 

out," says CCC president, Don Lee. Part of the problem 
was making the H-P sales staff aware of the program. 
"These were products available from H-P, but they 
were not H-P products," says Lee. H-P he says, has 
given sales forecasts for his product for the year, but no 
commitment has been made. Lee believes that HP-Plus 
can potentially boost sales of his three-year-old compa­
ny. 

TI has two third-party software programs under 
way. Its Industry Applications Specialist program 
distributes only applications software. Customers are 
typically Fortune 1000-type companies, a spokesman 
says. The IAS arrangement with the software vendor is 
not exclusive: TI sells the hardware , and the software 
vendor sells the software. Occasionally, TI and the 
software house jointly propose a solution to a customer, 
the spokesman adds. IAS offers only one industry­
specific application program-an insurance company 
package developed by Lycor Corp. 

Tl's other third-party program, Software Solutions, 
includes three groups aimed at producing software for 
Tl's Business System 200 computers. The Brandname 
Applications software program handles packages from 
Tl's OEMS. The Referenced program is a compilation of 
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all software available for the System 200. 
The third part of Software Solutions, introduced in 

November, 1981, at Comdex, is the Application Distri­
bution Center_ This center acts as both publisher and 
distributor of software; TI distributes and publishes 
software from qualified vendors. Payment to the vendor 
is on a royalty basis, the spokesman says. 

Apple Computer, Inc., has been relying heavily on 
third-party software vendors for the past three years 
and has accumulated more than 100 programs from 
outside authors. 

"Application software typically takes on the form of 
added value rather than being directly related to the 
primary reason a customer buys one of our machines," 
notes Michael Kane, former head of Apple's Software 
Special Business Unit before leaving the company in 
November. The Special Business Unit is headed by 
William Hood, vice president and general manager of 
the Computer Systems division. It solicits software 
from outside vendors, evaluates packages and draws up 
contracts with authors. 

"The time and effort a company such as Apple must 
devote to developing and testing its own application 
software often doubles or triples the investment the 
company has in the system that the software will be 
used on," says Kane , adding that such software often 
has only short-term application in the market. Kane 
says that Apple would rather devote R & D money to 
developing system software, which, he says, has 
long-term marketability. 

Of all the third-party software the company receives, 
only three percent is approved for distribution. An 
initial screening determines if a submitted packages fall 
into one of Apple's target markets-small-business, 
personal, professional and educational users. A final 
screen tests the technical characteristics of the soft­
ware and evaluates whether it is reliable and maintain­
able. 

For authors whose packages make it through the 
evaluation process, a contractual agreement is drawn 
up specifying that the authors must service and 
maintain their products as well as provide documenta­
tion and owners manuals. Kane says authors typically 
receive 20 percent of sales revenues from their 
programs, measured by dealers' receipts. Payment 
higher than that depends on whether Apple plans to 
release a package under the Apple label, a Special 
Delivery Software label or the author's label. Apple 
licenses all the rights to programs released under its 
own label-about half of its software offerings. • 

Mini-Micro editors contributing to this article include Eric 
Lundquist , Larry Lettieri and Frank Catalano 
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A GREAT PICK FROM HALL-MARK 
Tandon disc drives are becoming the best 
known drives in the Industry, and the best 
place to pick Tandon is at Hall-Mark. 5-%" 
floppy disc drives in five series offer some 
of the highest storage capacities, ranging 
from 250k bytes @ 5535 BPI to 1 OOOk bytes 
@ 5877 BPI. Winchester drives in a 5-%" 
package, with capacities to 11.5M bytes, 2 

and 3 platter configurations; and 8" floppy 
disc drives. 

For immediate shipment or information, 
call Hall-Mark Electronics Corp: your sys­
tems and peripherals source for the 1980s. 

landon 
NORTHEAST New England 800 257-7837 Baltimore 301 796-9300 Cherry Hill 609 424-7300 Fairfield 201 575-4415 Philadelphia 215 355-7300 SOUTHEAST Atlanta 404/447-
8000 Ft. Lauderdale 305 971-9280 Huntsville 205 837-8700 Orlando 305 855-4020 Raleigh 919 832-4465 Tampa St . Petersburg 813 576-8691 MIDWEST Chicago 3121860-3800 
Cleveland 216 473-2907 Columbus 614 891-4555 Milwaukee 414 76 1-3000 Minneapolis 612 854 -3223 SOUTHWEST Austin 512 258-8848 Dallas 214 34 1-1147 Denver 303/ 
934-3111 Houston 713 781-6100 Kansas City 913 888-4747 St. Louis 314 291-5350 Tulsa 918 835-8458 WEST Sunnyvale. CA 408 773-9990. Other Western States 8001527-3272 

1981 Hall-Mark Electronics 1181 /4609 

Hall-Mark Electronics Corp - Dallas. Texas 
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LETTER-PERFECT PRINTER 
DOUBLES AS DATA CRUNCHER. 

Print two ways ... correspondence quality and high speed data processing. 
Now priced under $2000! 

The new T-1805 dual purpose serial printer uses a unique 
40 x 18 matrix dot pattern for high quality correspondence 
printing ; or, flip a switch , it uses a 7 x 9 matrix for high 
speed data processing printing . In the high speed mode, 
it generates reports at time-saving throughput rates 
reaching 200 lines per minute. In the reduced speed 
correspondence mode, its pivoting print head lays down 
overlapping dots to create a letter-perfect character that 
looks like it came from an office typewriter. 

The T-1805 is the latest evolution in the popular and 
proven T-1000 series of serial printers. As such , the 

Printers for the long run. 

MANNESMANN 
TALLY 

T-1805 offers the same quality construction , high reliabil­
ity, ease of operation and operator conveniences. Plus , 
for the benefit of the office crew, the T-1805 is exception­
ally quiet. Its 53 dbA noise level ranks it as the quietest 
impact printer on the market. 

There's much more to tell , so visit or call your 
Mannesmann Tally sales outlet today. 

Mannesmann Tally, 8301 South 180th Street, Kent, WA 
98031 . Phone (206) 251-5524. 
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The deregulation puzzle: 
putting the pieces together 
By Arthur Hill 
Washington Correspondent 

Prospects for an early solution to the communica­
tions-deregulation puzzle as well as how it will affect 
the computer world appear to be dimming fast. 
Concerted opposition to the deregulation of Bell by 
computer industry representatives and major telecom­
munications users have temporarily derailed legislative 
and regulatory efforts designed to allow AT & T to enter 
the enhanced communications markets. 

On Capitol Hill, key members of the House Telecom­
munications Subcommittee are supporting a massive 
staff study that proclaims the data-processing market 
could be hurt by Bell's entry on a deregulated basis. If 
this conclusion becomes part of a telecommunications­
regulation reform bill now being drafted by the 
subcommittee, the legislation will be in sharp contrast 
to a Communications Act reform measure approved by 
wide margins in the Senate. 

Meanwhile , computer-industry spokesmen continued 
pressing the Federal Communications Commission to 
reconsider its decision to allow Bell into unregulated 
communications markets through a subsidiary corpora­
tion. Last November, the Computer and Communica­
tions Industry Association (CCIA) attacked the "Com­
puter II" decision on two fronts by asking the FCC to 
postpone implementation of the decision and at the 
same time asking the courts to expedite its appeal. 

In its report, the House Telecommunications Sub­
committee said that approximately 2150 "highly com­
petitive" data processors act as a "service submarket" 
in the enhanced-communications sector. The report 
concludes that the object of deregulation is to allow AT 

& T to gain a foothold in this market without 
diminishing the competitive forces now in place. 
"Vigorous competition depends upon the availability of 
high-quality transmission facilities for lease at reason­
able rates," the report says. 

One problem remains, however: Regulatory forces 
simply lack the capacity to determine whether AT & T 

was using its vast revenue sources to subsidize its 
unregulated communications services, "thereby unfair­
ly burdening monopoly rate payers and simultaneously 
creating a barrier to competition in the services 
market. " 

To reinforce its concern, the report points to a recent 
study of the FCC by the General Accounting Office, 
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Representative Tim Wirth (D.-Colo.), energetic chairman of the 
House Telecommunications Subcommittee, who wants an early 
solution to the communications deregulation puzzle: " I'm 'hearinged' 
out." 

the investigative arm of Congress. In its report, the 
GAO concluded that the commission is "not equipped" to 
regulate the kind of business activities that Bell or any 
of its subsidiaries could undertake under a deregulation 
scheme. "The FCC has never required the kinds of 
accounting procedures and accounting records (neces­
sary to monitor) cost-allocation between AT & T and its 
affiliate," said the GAO report. 

Legislation approved by the Senate allows Bell to 
compete through a separate subsidiary with businesses 
providing computer services. Critics of the Bell deregu­
latory effort believe that sponsors of the legislation 
failed to take into account the conclusions reached by 
the GAO and the House report. These same critics also 
charge that the FCC itself has failed to recognize its 
impotence in the face of the Bell juggernaut. 

In its petition for a stay in the computer II decision, 
the CCIA stated that a subsequent decision revising the 

129 



It takes real nerve 
to compare our 
1/4'' back·up system 
vvith 1/2'' drives. 
It also takes 
67 megabytes. 



HCD-75: so much 
for so little. 
Presenting the only W' cartridge 
back-up system that'll go head to 
head with 112-inchers in the critical 
30-70 Mbyte range. 

The reason is simple. The 3M 
Brand HCD-75 Data Cartridge Drive 
System gives you 67 Mbyte per car­
tridge formatted. No other cartridge 
drive gives you so much capacity. 

There's nothing medium about the 
medium, either. Each Scotch® 
DC 600HC cartridge is pre-recorded 
with permanent forward/reverse­
reading block keys. They give you 
block-addressable storage. You get 
compact recording on all 16 tracks, with 
a density of 10,000 frpi , without rewinds. 

The HCD-75 system, including drive 
and controller, is about one-fifth the 
size of a W' tape drive. You don't 
have to put back-up and 1/0 plans 
on the back burner because of 
size constraints. 

Interchange for 
the better. 
Cartridges interchange quickly and 

easily. Tape-to-head alignment is 
ensured by a special sub-routine. It 
automatically aligns the read-write 
head and stepper motor controller 
to the tape edge each and every 
time the operator puts a cartridge in 
the system. 
There's brain to this back-up, too. 
First, all its functions are handled 
through its controller. And second, 
there's minimal host involvement, so 
host time can be freed up for more 
critical functions. 

All the reliability 
without high cost. 
You can run one HCD-75 drive off 
the controller, or two, or three, or 
four. You still get all the reliability of 
the high-priced drives. The HCD-75 
runs self-test routines to ensure 
proper operation. It gives you 
sophisticated error messages when 
faults are detected. 

Advanced error-detection/correction 
routines keep working to deliver 
extremely low error rates. The 
micro-processor controls the drive 
functions; so potentiometer 
adjustments are a thing of the past. 

CIRCLE NO. 64 ON INQUIRY CARD 

Back-ups to go. 
The total system- drive, controller, 
pre-formatted Scotch DC 600HC 
cartridges - is available to OEMs 
now. One at a time, or in evaluation 
quantities, you can take delivery on 
this reasonable, reliable, truly high­
capacity alternative to W' drives. 

As close as your phone. 
In fact, if you have been holding off 
on a back-up decision - or even if 
you haven't- make us put our back­
up where our mouth is. 

Call toll-free 800-328-1300. (In 
Minnesota, call collect: 612-736-
9625.) Ask for the Data Recording 
Products Division. We'll give you the 
name of the 3M HCD-75 
representative in your area. He's 
just waiting for the chance to show 
off his latest, greatest back-up. 

Or write us at Building 223-5N, 
3M Center, St. Paul , MN 55144. 

3M hears you ... 

3M 





RECORD HARVEST 
Up to 80 Mb in an 8-inch Winchester Multi-User System. 

For the record, Altos is now 
delivering thousands of their new 
cream-of-the-crop 8-inch 10, 20 and 
40 MByte multi-userWinchester 
disk systems. They're freshly packed 
with even more of the quality 
features you expect from Alt os. too. 

Get 10, 20 or 40 MBytes. 
expandable up to 80 MBytes. of 
reliable on-line storage in our 8-inch 
Winchester drives. Pick from two 
fully integrated varieties; either 8-
inch, single sided floppy drives 
(ACS8000-10, -12 or -14) or a 1/4-inch 
magnetic tape drive (ACS8000-10MTU. 

System 
Software 

SYSTEMS PICTURED: 

Floppy Disks: 
.5Mb-2Mb 
Mag Tape: 17Mb 

Winchester Disks: 
10Mb-80Mb 

ACSB000-10. -12 or -14 (10. 20 or 40Mb HD + 1 
floppy). From $8.500. 
ACSB000-10 MTU. -12 MTU or -14 MTU (10. 20 or 
40Mb HD + DEi Mag Tape) . From $10.990. 

Still From $8,SOO: 

-12 MTU or -14 MTU). Each system is 
packaged in our new compact. 
stylish cabinet suitable for either 
rack mount or tabletop applications. 
And for powerful performance, all 
of these Z80A®-based systems 
come complete with 208Kb of RAM 
and 1 programmable parallel and 6 
RS232 serial ports. ready to support 
four users. 

And Altos supports these 
systems with a broad software 
selection including the industry 
standard operating systems-CP/M~ 
multi -user MP/ M II'" and OASIS. 
These operatings systems support 
seven high level programming 
languages: BASIC, FORTRAN, COBOL, 
PASCAL. APL. PL / 1 and C. Also 
available are comprehensive com­
munications packages: ASYNC­
Altos-to-Altos. B ISYN C-Altos-to­
mainframe and full networking with 
CP/ NET:· All are designed to run 
on a high speed 800 kilobaud 
networking channel - standard with 
every system. 

The ACS8000-10, -12 and -14 
Winchester systems are part of a 
growing family of field proven 
products. In just four years more 
than 15,000 systems have been 
shipped. all backed by on-site. 
nationwide service. 

Harvest your own record crop 
with an Altos 8-inch Winchester 
system direct from the heart of 
Silicon Valley, California. Call or write 
today for specific product infor­
mation and OEM pricing. Altos 
Computer Systems (European Head 
Office) 39 Champs-Elysees. 75008 
Paris. France. (33-1) 225-9342, Telex 
280888 MAISAL PARIS. (World 
Headquarters) 2360 Bering Drive. 
San Jose. CA 95131 U.S.A. (408) 
946-6700, Telex 171562 ALTOS SNJ . 
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Packed with 
Fresh Ideas 

(ALro~) 
COMPUTER SYSTEMS 

•zaoA is a registered trademark of Zi1og. Inc. 
•CP/ M Is a registered trademark and MP/ M w· and CPt NET '· 

are trademarks of Olgital Research. Inc. 
OA51S is a product of Phase One Systems. Inc. 
• ACSS000-10 quantity one retail price. 
~1981 Altos Computer Systems 



date that Bell can enter unregulated markets is 
"confusing and a further demonstration of the ineffec­
tiveness of the FCC's proposed regulatory framework." 
The commission originally stated that the decision 
would go into effect on Jan. 1, 1983. But last October, 
the deadline was modified when the FCC said the 1983 

date is now "the outer limit for compliance." 
But the fact that the date has been modified was not 

the principal concern for the CCIA. For the new order 
also appears to allow AT & T to market computer 
equipment through Western E lectric as well as though 
the separate subsidiary, a modification which CCIA says 
places its members in "severe jeopardy and subject to 
irreparable harm." The association states the commis-
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sion should not implement its decision until after the 
courts have had the opportunity to review Computer n. 

If CCIA's petition for a stay is granted, and if, as 
expected, the legislation in the House differs substan­
tially from the Senate version on the scope of AT & T's 
activities in the computer market, it could be several 
months, perhaps years, before computer manufactur­
ers, their customers and the rest of the telecommunica­
tions sector grasps what the regulatory order means to 
them. Only one fact appears certain at this point. 
Representative Tim Wirth (D.-Colo.) , the energetic 
chairman of the House Telecommunications Subcom­
mittee, wants to get the show on the road. "I'm 
'hearinged' out," he says. • 

WASHINGTON BRIEFS 
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ENGINEER SHORTAGE PREDICTED 

The nation faces a serious shortfall of electrical and 
computer science engineers. That's the contention of Dr. 
F. Karl Willenbrock of Southern Methodist University 
testifying before the Joint Economic Committee of 
Congress. Willenbrock said the engineering personnel 
shortage threatens both the nation's defense and the 
ability of the u.s. to compete for domestic and world 
markets. Appearing in behalf of the American Electronics 
Association, Willenbrock reported on an AEA survey that 
concluded that over the next five years, 113,ooo technical 
professionals and more than 140,000 paraprofessionals 
will be needed. But, he said , "The shortfall between 
supply and demand of BS/EE and cs engineers projects to 
129,000, or 25,ooo annually. " But, he added, some 
encouraging trends include an increase in the number and 
quality of students now enrolled in engineering schools 
and an 1 a-fold jump in the number of women and 
minorities in undergraduate programs. 

GSA FAILS TO ACHIEVE AUTONOMY 

An effort by GSA to avoid some of the red tape involved 
in limited computer acquisitions has reportedly failed . GSA 
had contacted several federal agencies offering procure­
ment autonomy if GSA could audit purchases after the fact. 
But few agencies agreed to the proposal , leading GSA to 
scrap the plan. 

OFFICE AUTOMATION EMPHASIZED 

Office automation is "the driving force behind productiv­
ity ," said Richard S. Beal, special assistant to the 
President and director of the Office of Planning and 
Evaluation, speaking at the second annual Federal Office 

Automation Conference. Speaking before 1 ooo attend­
ees, Beal said he was concerned that few Americans, not 
only in government, but in the private sector as well , see 
falling productivity as a major issue. The u.s. is changing 
from a society of goods and services to an " information 
society," Beal contended , and he called for a "better, 
more potent and critical understanding of productivity in 
the context of the information age we are entering ." Beal 
urged federal office managers to appoint an executive to 
push office automation . Without such emphasis, he said, 
organizations wil l fai l to move hard and fast enough in the 
direction of office automation . 

XEROX RAPS PROCUREMENT OFFICIALS 

At the same conference, Xerox president David Kearns 
criticized government procurement officials for failing to 
recognize that "we're in the systems business now." He 
said that some agencies are still trying to determine 
whether a word processor is a typewriter or a computer, 
adding , " If we work together, we can bring efficiency and 
flexibility into government management. " 

GSA HEAD CREATES ADVISORY BOARD 

Gerald P. Carmen, head of the General Services 
Administration , has created an advisory board composed 
of executives from business , industry and labor to provide 
counsel on the government's procurement policies. In 
addressing CBEMA's annual procurement conference, the 
GSA administrator vowed to run his agency " like a 
business,'' in part by developing a closer working 
relationship with government vendors. At the same time, 
he says, he faces the future "with optimism," and has no 
interest in the scandals that plagued GSA during the Ford 
and Carter Administrations. 
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Introducing the Intelligent 
Marksman Back-Up package. 
And the solution to the chronic 
problem of Winchester back-up. 

And what a solution it is. 
Our new formatter is specially 
designed to control 20, 40, 80 
or 160 MB Marksman Winches-

ters-and the Archive Side­
winder, Cipher Quarterback, or 
DEI Streamer I;4-inch tape drive 
for back-up. 

A simple host adapter and 
software I/O drivers are all you 
need to tie into word and data 
processors utilizing interfaces 
such as S-100 or Multibus, 

and running operating system 
environments such as CP/ M, 
MP/M, UNIX and others. 

If that isn't enough, just one 
formatter will control two Marks­
man Winchesters, providing a 
system with a storage potential of 
320 MB, in a minimum of space. 
Continurd on next page 



~ Century Data Sy,~!.~~ 

Century Marksman drives: 
Because it's a jungle out there. 

In the world outside the com­
puter room, computer data faces 
constant danger. 

The people out there smoke 
cigarettes and spill coffee. They 
raise dust and trip over power 
cords and do everything else no one 
would do inside the computer room. 

Earlier generation disk drives 
just can't protect data from that 
kind of abuse. 

But Winchesters can. A Win­
chester's sealed design makes 
it the perfect choice for any outside­
the-computer-room application: 
Word and data processing, com­
puter graphics, networked data 
storage, data entry, computerized 
numerical control and any other 
hostile environmental applications 
you can think of. 

But ruggedness isn't the only 
advantage you get with a Win­
chester. There's also the massive 
storage capacities ranging up to 
hundreds of megabytes per drive. 
Which means you can build in 
a system's capacity to grow. 

back-Up. Continued fro 111 f i1s t page 

A storage system 
independent of the CPU. 

But back-up isn't nearly all 
our new formatter offers. You also 
get an independent data storage 
package that doesn't tie up valu­
able CPU time. 

Second 
Winchester 

Drive 

CPU 

lnteUigent 
Back-Up 
Forman er 

• 
Marksman 
Winchester 
Disk Drive 

Streaming 
y.'' Tape 
Drive 

Additional 
Streaming 

Tape Drives 

And finally, there's the Century 
Data Marksman Winchester. It 
combines all of these advantages 
with the lowest cost per mega­
byte in the industry. 

The formatter pemuts inde­
pendent communication among 
all its interconnects: From disk 
to tape. Tape to disk. Or either 
drive to and from the CPU. 

Which means operators can 
continue to use the CPU duiing 
back-up, and even interrupt 
the Winchester-tape intercommu­
nication to pull out or insert 
data from the disk. Without spe­
cifically shutting down and re­
starting the back-up functions. 

The advantages 
of streaming tape. 

Compatibility with streanling 
tape back-up is another big plus 
of the new Century formatter. As 
a removable media, V<i -inch stream­
ing tape is ideal for archiving data. 
It's also a low-cost, high-perfor­
mance, no-maintenance tape option 
perfectly matched to the speed 
and capacity of a Winchester. 

So before you send any sys­
tem out into the world beyond the 
computer room, be sure it's 
equipped with a Century Marks­
man Winchester. 

Available now. 
Best of all , our new formatter 

isn't just a pronlise of something to 
come. It's available now, right 
along with our full line of Marks­
man Winchesters and full appli­
cation notes. 

So if you're an OEM, systems 
integrator or distributor, let's get 
together soon. And get the prob­
lem of Winchester back-up off your 
back once and for all. 
Sidewinder is a trademark of Archive Corp.; Quarter­
back is a trademark of Cipher Data Products; Streamer 
is a trademark of Data Electronics Inc.: CP/ M and 
~ I P/~ I are registered trademarks of Digital Research. 
Inc.; Unix is a trademark of Bell Laboratories; and 
Multibus is a trademark of Intel. 





Q: Why have you chosen Trident removable-pack drives 
for Japan, Mr. Kato? 

A: Because of Century's design and commitment to quality. 
Mr. Alts Kato is US. Manager 

for NELCO, the electronics sub­
sidiary of Nissho !wai -one of the 
largest international trading 
companies in Japan. The follow­
ing is excerpted from an inter­
view with Mr. Kato: 
Q: After reviewing other manu­
facturers of removable-pack 
drives, what has brought you 
to Century? 
A: Frankly, I've never seen 

such advanced facilities as 
Century's. 

I've been involved in the 
computer business for twenty 
years, and have visited many 
U.S. computer companies. 
Century Data facilities for engi­
neering, manufacturing and 
testing all indicate a serious 
commitment to disk drives. 

This was a very important 
factor for me in selecting a 
manufacturer-one that can 
make hundreds of drives 
like Century has done for me. 

Q: How are these drives being 
used in Japan? 
A: We often sell the Trident 

drives to OEMs and systems 
houses, but we have other 
large end-users thal buy quite 
a few. For example, Tokyo 
Electric Power, which is the 
largest utilities company in 
the world, and many Japanese 
broadcasting companies. 

You see, the Japanese mar­
ket situation is very similar 
to that of the U.S. Removable­
pack drives are seen as hav-

ing many desirable features, 
particularly storage capac-
ity and removability. Winches­
ters are just now seen as 
becoming a good product to 
integrate into systems. 

We see our disk business 
changing to Winchesters 
over the next few years, and 
this was another key reason 
why Century capabilities were 
so important to us. 

As our demand for Win­
chesters grows, we will look 
upon Century to fill this 
need-particularly with their 
new products becoming 
available now and in the near 
future. 

NELCO covers the entire 
Japanese computer market, offer­
ing individual components as 

r----------., 

well as totally integrated systems 
with extensive technical sup-
port capabilities for both hard­
ware and software. And NELCO 
has chosen Trident removable­
disk drives from Century Data 
Systems. 

Now media compatible. 
Our 300 MB Trident now pro­

vides full plug and media compat­
ibility with other SMD-interface 
removable-pack disk drives. Now, 
Tridents can be integrated into 
systems without losing access to 
existing disk libraries. 

If you would like to find out 
more about our proven drives and 
these attractive features, con­
tact us at our address below, or 
feel free to give us a call. 

I Fur the full Story of the Century, please indicate the infonnation you want, I 
and we'll send it right away. 

I D Intelligent Marksman Backup Package I 
D Marksman Winchester Disk Drives 
D Trident Removable-Pack Disk Drives 

C: Century Data A~Yr0~!~m'!1n~ 
I D I would like an evaluation unit of the above. I 

Name Title ________ _ 

I Company I 
I ~ct I 

City/ State Zip ____ _ 

I Phone ( ) I 
Send to: Century Data Systems, 1270 N_ Kraemer Blvd., Anaheim, CA 92806 

... M _________ .. 

Century Data Systems 
1270 N. Kraemer Blvd. 
Anaheim, CA 92806 

North American Headquarters 
(714) 632-7500 



About the $24 billion* minicomputer and microcomputer markets 
The tenth annual 1981 Mini-Micro Computer Market Report gives you the facts . It is 
the industry's most comprehensive survey covering purchases for the past year plus 
projected purchases during the next 12 months in 22 separate categories including 
minicomputers, microcomputers, tape and d isk drives, CRT terminals , printers , 
modems, software and related equipment. For OE Ms and end-users . 

State-of-the-industry 
If you are marketing to the minicomputer and microcomputer markets, the 1981 
Mini-Micro Computer Market Report is must reading. It gives you the key market 
trends in each and every product category. With it, you can: 
• determine competitive positions • identify the major criteria used by 
• evaluate current market shares purchasers to evaluate suppliers 
• determine projected changes in • identify application trends 

market shares • analyze industry or product growth 
• identify emerg ing industry growth areas trends to better plan marketing directions 

Most comprehensive industry survey 
The 1981 Mini-Micro Computer Market Report , compiled in 
conjunction with the computer industry's leading 
independent research firm , Dataquest, Inc ., is based 
on responses received from more than 1 2,000 
Mini-Micro Systems readers . Covered by the report 
are Third-Party OEMs such as systems integrators, 
specialized system OEMs, and, software houses. Also 
covered are the sophisticated end-users located at large 
corporations with volume requirements , at EDP sites where 
minicomputers interface with mainframes , and in scientific 
and engineering areas . The report gives you OEM and end-user 
buying plans separately. 

Market Segment Data Base 
In addition, you can get the specific buying plans of individual 
respondents for any of the 22 product categories covered by the 1981 Mini-Micro 
Computer Market Report through our Market Segment Data Base (price upon 
request) . For the facts about the $24 billion mini-micro computer markets , call your 
Mini-Micro Systems sales representative. Today. 
•Pro jections based on statistics compiled for the 1981 Mini-Micro Computer Market Report 

gg !\f!!!!":'! "iara Syslems 

Circle No 10 
on inquiry card 

221 Columbus Avenue, Boston, MA 02116 
(617) 536-7780 
Regional Sales Offices: 
Boston 
New Jersey 
Chicago 
Denver 

(617) 536-7780 
(201) 625-9225 
(312) 654-2390 
(303) 388-4511 

Orange County 
Los Angeles 
San Francisco 

I want the fac ts abou t the $24 bill ion minicomputer and microcomputer markets . 
D Send me a copy of the 1981 Mini-Micro Computer Market Report 

___ Check for $495.00 is enclosed 
__ Purchase order for $495.00 is enclosed 

0 Have your regional sales manager call me about 
_ 1981 Mini-Micro Computer Market Report 

__ Market Segment Data Base (prices upon request) 

(714) 851-9422 
(213) 933-9525 
(408) 243-8838 

Name --------------------------

Title _ 

Company ___ _ --------
Address 

City __ State _ Zip 

Telephone ____ _ 



Our new B-1000 helps keep the 
DP department ahead of a growing 
demand for printouts. It's the fastest 
member of our reliable B Series family 
of band printers. 

Like the B-300 and B-600 models, it 
has Dataproducts' patented Mark V 
hammer system at its very heart. 
The system is virtually friction-free . 
The result is a remarkable level of 
reliability. 

That reliability is proven, too. With 
over 30,000 units in the field, our B 
Series printers have become the 
industry standard for excellence. 
Fast and easy. 

The B-1000 was designed for high 
performance, printing up to 1,100 lpm 
with a 48 character set. It prints out 
1,000 lpm with 64 characters and 760 
lpm with a 96 character set. 

All the B Series were designed with 

the operator in mind. The long lasting 
ribbon cartridges are easy to load. 
The bands can be changed in less than 
a minute. Sophisticated self diagnos­
tics let the operator identify problems 
and often correct them without 
a service call. 
The quiet type. 

With fully sound-insulated cabinets, 
the printers operate at only 60 dBA­
even less than the noise level of a 

With Qatapuducts' B-IOOOMBand PrinteI; 
every department gets whats coming to it. 
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typewriter. These cabinets are available 
on the B-300 and B-600, standard 
on the B-1000. 
A name you can trust. 

Dataproducts is the world's largest 
independent printer manufacturer. 
For 19 years, we've built printers for 
the biggest OEMs in the business, 
putting their names on our machines. 
These customers make sure our 
printers live up to some pretty tough 
standards. 

Now our B Series band printers 
are available with our name on them. 
Or with your name. 
We're here to help. 

We have distributors and sales rep­
resentatives throughout the world. 

We'd love to show you how our 
printers can improve your systems. 

Call for more information. Or write 
our Marketing Department at 6200 
Canoga Avenue, Woodland Hills, CA 
91365. Telephone: (213) 887-8451. 

European Marketing 
Headquarters: JJ 
Egham, Surrey, 
England 
Tel: Egham 784-31161 , 
Telex: 298562 

Dataproducts 

CIRCLE NO. 66 ON INQUIRY CARD 



,___------THE-CONCEPT-108-DISPLAY-TERMINAL------____, 

The 132-column choice. 
Everything you ·ve been looking for in a display terminal. 
ERGONOMICS 
• High-quality, high-resolution display 
• Detached, matte-finish keyboard with 

click-positive touch and N-key rollover 
• Tlltable display available filtered and 

In a variety of phosphors 
• Recessed, hooded screen 

ECONOMICS 
$1230. 
OEM quantity 75. 

HDS 
human designed systems, inc. 
3700 Market Street c Philadelphia, PA 19104 c 215·382-5000 

Boston - (617) 329-3510; New York Ctty Area - lnfocon: (201) 624-1372; New York State - Naco Electronics: 
Syracuse: (315) 699-2651, Rochester: (716) 223-4490; Delaware - lnfocon: (302) 239-2942; Washington, DC -
International Systems Marketing: (301) 986-0773; Loa Angeles - (213) 541-9303; San Francisco - (415) 692-4184; 
Canada - CAIL Systems: Toronto: (416) 362-1063; Belgium - Belcomp: 097/ 25 22 88; France -Walton· 1 2260690; 
Sweden - Allnovo Data AB: 08-25 62 02; Switzerland - Milek AG: 01-66 22 52; Untied Kingdom - Shandell Systems 

Ltd.: 02407-2027; weg1~~~';';~~0R~~.~~~acJi';;'fi'~ei'N~~~;;'." mbH 221-48 30 51 . 

CIRCLE NO. 132 ON INQUIRY CARD 

ASCII OR 
ltf'l/A'iClI 

FUNCTIONOMICS 
• 80- or 132-column display 
• Eight pages of display memory 

(four pages standard) 
• True windows 
• Programmable function keys 
• Networking between multiple 

communications lines (up to three) 
• Multiple user-selectable/definable 

character sets (up to four) 
• Non-volatile memory 
• All terminal commands are 

executable from the keyboard and 
all communications lines 

• And much more ... to provide the best 
terminal for the development of a 
wide range of applications 



r1n Compu er Center 
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FEATUB HIGHLIGHTS 

145 Growing at 20 percent a year, the $600-million U.S. 
serial-printer market is served by more than 120 

international vendors that offer more than 500 models to end 
users and systems integrators. Fierce competition from Japan 
has kept domestic manufacturers active, and serial-printer 
innovations occur not in intermittent flurries but as a sustained 
blizzard that leaves a heavy accumulation of new models. 
Because of this, prices are falling toward the $500 level; matrix­
print quality is improving; printer speeds are rising; better 
design and construction are improving reliability; and µps and 
memory are boosting local capability with graphics, multi-font 
and other features. For a comprehensive profile and survey of 
products, see p. 145 ... Meanwhile, the line-printer industry has 
not been the beneficiary of startling innovations in the past 
several years, as band and matrix technologies continue to hold 
the fort. The talk among manufacturers concerns low-cost, high­
reliability laser and other non-impact printers, but a potential 
revolution is at least a few years away. For a detailed look at the 
line-printer industry and its price/performance improvements, see 
p.156. 

173 For years, the teleprinter industry has lived in the 
shadow of the more exciting CRT-terminal industry, 

Teleprinter market research is less plentiful and exact than CRT 
research, but GML Corp., a Lexington, Mass., research firm, has 
information pointing to a serious shakeout in the teleprinter 
industry. For details, see the article beginning on p. 173 ... U.S. 
peripheral manufacturers, particularly those that sell low-end 
printers, have felt the Japanese muscle flex over the past year. 
Some Japanese marketing figures may seem exaggerated, but 
Japanese manufacturers know they are doing extremely well in 
the U.S. market, and they aren't modest about it. News editor 
Lori Valigra presents her first-hand look at the Japanese printer 
industry, starting on p. 187 ... Today's typical µc user buys a 
system to do a specific job, but later embarks on a search for new 
applications-a development that has spawned a tremendous 
"after-market" for software, hardware add-ons and accessories. 
A dot-matrix printer from Integral Data Systems reduces the 
expense of upgrading by permitting users to add modules for 
color, graphics, greater resolution and higher print speeds, often 
by adding little more than a ROM to the system. An examination 
of the "Prism" printer begins on p. 207 . 

225 Sometimes the only barrier between a scientific 
· · theory and its acceptance in the scientific community 

is a theorist's inability to communicate the idea effectively. For 
Dr. Richard Hey, a geologist for Scripps Institution of 
Oceanography, computer graphics provided the bridge between 
his elegant theory and a skeptical crowd of fellow researchers. 
For an interesting look at an interesting application, seep. 225 
.. . Databases that create indexes by joining tables are called 
relational. INGRES, however, enjoys a position almost unique 
among DBMSs: it is truly relational. It creates new tables from 
existing ones; data storage and retrieval are based on a 
knowledge of how those tables are constructed. On p. 231, 
consultant Harvey Weiss continues his DBMS series. 

143 



Up front graphics backed by up front support. 
In the computer graphics industry, 
back-up product support is too 
important to leave as a back-up 
thought. So CalComp puts the most 
comprehensive product support 
package available in front of all 
CalComp products. 

Including the CalComp Vistagraphic 
display terminal systems. Each 
Vistagraphic display- six models 
for your CAD/CAM needs-is covered 
by the CalComp exclusive one-year 
warranty on parts and labor. 

Call CalComp early in your planning to 
provide timely product information 

and advice to help you increase 
productivity. And with the largest 
team of systems analysts, sales 
consultants and field engineers, we'll 
put your system on-line fast and keep 
it operating at top condition. 

Vistagraphic power backed by 
system flexibility. 
Vistagraphic display systems easily 
handle CAfJ/CAM tasks, as well as 
seismic studies, mapping, process 
control and simulation. Special 
graphics requirements such as 
multiple station operation and distrib­
uted graphics are managed econom­
ically with the Vistagraphic's high 
performance terminal controller. 

For maximum system flexibility, 
Vistagraphic Series 1000 systems with 
stroke refresh technology and raster 
Vistagraphic Series 3000 systems are 
software compatible. Plus, both 
series can provide color for 
better presentation. 

Get full graphic support now. 
Look to CalComp Vistagraphic display 
terminal systems for the kind of 
comprehensive graphics - and up 
front support you need now. Contact 
your nearest sales consultant today. 

CALCOMP 
A Sa11101tts GraplllCS Company 

g 
California Computer Products, Inc., 2411 W. La Palma Avenue. Anaheim. California 92801 • (714) 821-2011 
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PRINTERS 

Sunny times for serial 
printers 

PATRI CK KENEALY, Associate Editor 

Prices are falling, while print quality and speed, 
formerly a trade-off, are beginning to converge 

Growing at 20 percent a year, the $600-million U.S. 

serial-printer market is served by more than 120 
international vendors that offer more than 500 models 
to end users and systems integrators. Fierce competi­
tion from Japan (see "A look at the Japanese printer 
industry," p.187) has kept domestic manufacturers 
active, and serial-printer innovations occur not in 
intermittent flurries but as a sustained blizzard that 
leaves a heavy accumulation of new models. Five 

1980 

Impact 
matri x 
59 % 

Thermal matrix 
13% 

Ink jet 
~--2% 

~-n-,-Electrostatic 
1981 

Impact 
matri x 
65% 

3% 
Thermal matrix 

10% 

Source: GML Corp. 

Serial-printer technology trends are toward matrix methods and 
away from solid fonts. Fully formed character printers generate 
letter-quality output but print at 75 cps or less. Matrix printers reach 
900 cps and generate near-letter-quality output at 50 to 150 cps. 
Thermal printing is losing popularity in serial printers but gaining 
interest in teleprinters. Electrostatic methods still suffer from low 
quality and high paper costs. Ink-jet printing is available in only a few 
expensive units but holds promise for the future . 

MINI-MICRO SYSTEMS/January 1982 

general trends transcend the diversity of products and 
firms that form the serial printer market: 

• prices are falling toward the $500 level in response 
to Japanese price leadership; 

• matrix-print quality is improving as matrix-print­
er manufacturers try to crack the burgeoning word­
processing market; 

• printer speeds are rising, as always; 
• better design and construction are improving 

Multimode serial printers such as this Mannesmann Tally 440 
have enjoyed instant popularity. The unit prints 7 x 9 characters at 
400 cps and 40 x 18 dot near-letter-quality characters at 100 cps. 
The device prints bar codes, OCR characters and six font sizes. 
Options provide graphics, plotting mode and two- and four-co lor 
printing. 

reliability and making printers more at home in the 
office; 

• µps and memory are boosting local capability with 
graphics, multi-font and other features . 

Progress in pricing and print heads 

Serial-printer pricing trends are more difficult to 
discern than those in other computer markets. Price 
changes issued by large manufacturers such as Diablo 
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In this electronic age, the speed and 
output quality of most serial printers is 
controlled by an electromechanical 
device: the print head. 

Systems, Inc., Integral Data Systems, Inc., and 
Centronics Data Computer Corp. are often adjusted by 
distributors, dealers and independent representatives 
before they are fixed for small-volume systems, inte­
grators and end users. Buyers and vendors still report 
falling prices, and numerous units carry end-user 
prices lower than $1000. 

In this electronic age, the speed and output quality of 
most serial printers is controlled by an electromechani­
cal device: the print head. Two types of print heads 
dominate the serial-printer market: solid-font impact 
print heads, which are used in 21 percent of the models 
on the market, and impact-matrix print heads, em­
ployed in 57 percent. Thermal-matrix print heads are 
used in 12 percent of teleprinters, and ink-jet and 
electrostatic print heads account for the remaining 10 
percent. 

Popular types of solid-font impact print heads include 
the daisy wheel popularized by Diablo and Qume Corp. , 
the print thimble made by NEC Information Systems 
Inc. , Olivetti Peripheral Equipment's print cup and IBM 

Corp. 's golf-ball print mechanism. Printers that use 
these print heads are called font or fully formed 
character printers. All produce multi-copy letter-

Convenience features are making serial printers more at home in 
office settings. The 25-cps Diablo model 620 offers drop-in plastic 
daisy wheels with automatic ribbon and print-wheel positioning. An 
electronic encoding system senses the wheel position after it has 
been inserted into an envelope-like enclosure and locks it in place. 

quality output at 40 to 60 cps, and Qume has a dual 
print-head model that prints 75 cps. Many units print 
low- and medium-resolution graphics using everyday 
letters and punctuation marks, and many print bidirec­
tionally for increased throughput. All offer operator­
interchangeable print elements, and most offer a 
variety of elements that give users stylistic and 
character-set flexibility. 

Impact-matrix print heads are the hottest item in 
serial printers today. Early impact-matrix printers 
used seven-wire print heads to produce 5 x 7 dot 
characters at more than 100 cps. In the late 1970s, 
speeds reached 200 cps, and nine-wire print heads were 
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Graphics packages are the most popular serial-printer option and are becoming standard features. Printed by an Okidata Microline 
printer with a resolution of 60 x 66 dpi, the images above are typical of the dot-addressable graphics available on matrix printers. 
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MODEL 820 
SPLIT PLATEN 
PRINTER 
• Variou s Pl aten Splits 
• Five Li ne Vali dation 
• Paper-Supply and 

Take Up 
• Logo Pr inting 
• Automatic Receipt 

Cutter 

• 
MODEL 840 
SLIP/DOCUMENT PRINTER 

• Up to 40 Prin t Colu mns 
• Large Clear Print 
• Side or Front Form 

Insert ion 
• Top and Bottom Form 

Sensors 
• Adjustable Slip / Document 

Stop 

AT THE HEAD, 
THEY'RE CLASS! 

MODEL 801 
LOW PROFILE, LOW WEIGHT, 
PRINT HEAD: 

• 7 Need le Vert ica l Array 
• Low Power Consumption 
• 100% Duty Cycle 
• 100 Mil lion Character Li le 

WESTREX 
DOT MATRIX PRINTERS 

INTRODUCING 
OUR NEW 

FAMILY OF 
COMPACTS 

WESTREX 800 Series of alphanumeric bi -directional 
printers include split platen pr inters , flat bed 

slip / document printers and 51 to 96 column journal 
pr inters in a variety of standard models to suit a wide 

spectrum of OEM applications. All WESTREX 800 Series 
pr inters utilize the same simple, reliable drive system , 

head position sensors, r ibbon transport mechanism and 
other quali ty tested components for 

maximum cost effectiveness. 

Basic models illustrated on this page are obtainable with 
various options to suit your application needs. Data 

sheets with technical specifications for each of these 
products are available upon request . 

co 
0 
0 

en 
m 
:IJ 
m en 

MODEL 850 
JOURNAL PRINTER 

MODEL 880 
JOURNAL PRINTER 

• Up to 96 Characters Per 
Line@ 12 CPI 

• Bi- Directional Printing 
• Standard & Graphic Feed 
• 576 Pri nt Dots Per Line 

• 51 Prin t Columns 
• Integral Paper Supply 

Holder 
• Easy Top Paper Insert ion 
• Document Vali dation 

Capability 

rn :~,~~:~~ 
0

~~~ PRODUCTS 
Litton 
1140 Bloomfield Ave .. West Caldwell , N.J . 07006 (201 ) 227-7290 
IN FRANCE - WEST REX OEM PRO DUCTS, 103-107 Rue de Tocqueville, 75017, Paris, France 01 -766-32- 70 
IN SWEDEN - WESTREX OEM PRODUCTS , Box 3503, S-17203 Sundbyberg , Sweden 46/ 8+ 981100 
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The combination of print head and 
electronic progress has given birth to a 
multimode serial printer that produces 
very fast impact-matrix output and a 
slower near-letter-quality output. 

introduced to ease the legibility problems that limited 
impact-matrix printer sales. Two dozen serial printers 
now print faster than 200 cps, and while speed has not 
been forgotten, recent impact-matrix research and 
development has focused on print quality. 

Anxious to capitalize on the word-processing mar­
ket's demand for high-quality output, many impact­
matrix printer makers have developed units that 
provide near-letter-quality output at faster than daisy­
wheel speeds. Two impact-matrix methods produce 
near-letter-quality output. The first method­
multipass printing-is used by Florida Data Corp., 
Malibu, Digital Equipment Corp. and others. Multipass 
printers make two or more passes to print one line, 
cutting speed but achieving high resolution, 19 x 18 dot 
characters. The second near-letter-quality matrix­
printing method uses high-density (many wires) print 
heads to print high-resolution characters. The Integral 
Data Systems 460 uses a nine-wire staggered-array 
print head to print 24 x 9 dot characters in one 160-cps 
pass. Epson America and Fujitsu America Inc. have 

-

announced 24-wire staggered-array heads as the trend 
toward greater print-head density continues. 

Non-impact printing methods are also used in serial 
printers. The two popular methods are thermal-matrix 
printing, which uses heat to form matrix characters on 
heat-sensitive paper, and electrostatic printing, which 
uses electricity to burn characters onto silver-colored 
electrosensitive paper. Both are more reliable than 
impact methods because they are less mechanical and 
don't require ribbons. Although they print faster than 
120 cps, they print only single copies, use expensive 
paper and have lower resolutions than impact-matrix 
printers. Thermal and electrostatic printing are popu­
lar in teleprinters in which reliability is important, but 
poor print quality limits their popularity among serial 
printers. Ink-jet printing is a non-impact serial­
printing method that has not caught on yet. It offers 
the promise of silent, high-speed, high-resolution 
matrix printing but is expensive, suffers from low 
reliability and is available only in half a dozen models. 

Functionality flourishes 

Electromechanical print-head innovations, which in­
crease output speed and quality, have been matched by 
electronic developments, which have increased local 
printer capability. Many solid-font and most matrix 
printers have graphics capability. Inexpensive matrix 
printers, such as those from Anadex Inc., have 75 x 75 

dpi resolutions, while sophisticated matrix units, such 

Modern serial printers offer low-noise level , flexible forms handling and easy ribbon replacement. Clockwise from top left, these printers 
from Hewlett Packard, Okidata, NEC Information Systems and Diablo approximate the size and weight of an office typewriter. Engineering 
efforts have improved reliability and appearance. 
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How to use up to 25 ASCII 
terminals as full-screen editing 

3270 workstations. 
Yes, the Alanthus C-80 per­

forms ASCII to 3270 protocol con­
version, enabling you to substitute 
virtually any inexpensive ASCII ter­
minal for 3270s. It also gives you 
dial-up access to 3270 applica­
tions, with full-screen editing, from 
almost anywhere. 

~~rs 
~ 

Up to 25 ASCII 
terminals 

Local processing option of vour choice 
runs CP / M · or UNtX · 

• CP I M: Digital Research , inc. 
• UNIX: Bell Telephone Laboratories 

Dual IBM host interface ports 
allow simultaneous access to two 
totally separate host mainframes 
or networks. And, you're not limited 
to dialing in to the host; you can 
dial out to the public DDD network 
or you can dial out to the timeshar­
ing and electronic mail service of 
your choice. 

The C-80 costs surprisingly lit­
tle to rent or buy. Add your line and 
terminal savings, and you 'll agree 
the C-80 is a deal you can't afford 
to miss. 

~ i!!~~.!!!~,~!! 
A Ap.lcOM COMPANY 

CIRCLE NO. 69 ON INQUIRY CARD 

Call 800-638-6712 or write: 

~----------------------------

A2~!!!!!~~! 
6011 Executive Boulevard 
Rockville, Md. 20852 
(301) 770-1150 

Tell me D Send me full details. 
What the D I'd like a free 
C-80 can demonstration. 

do for me_ D Have someone call me. 

Name 

Title 

Company 

Address 

City State Zip 

Telephone Ext. : 

~------------------------~---· 



Thermal and electrostatic printing are 
popular in teleprinters, in which 
reliability is important, but poor print 
quality limits their popularity among 
serial printers. 

as those from Malibu Electronics, have resolutions of 
120 x 144 dpi. Daisy-wheel printers, such as the Diablo 
620, have 120 x 48 dpi graphics resolutions. Matrix 
printers often offer compressed- and expanded-font 
printing. Because their heads traverse the paper at a 
constant rate , these units print 161/2 cpi faster than 
they print 10 cpi. The same memories that permit 
compressed and expanded characters also permit 
foreign-language, OCR and bar-code character sets. 
Many serial printers offer multiple sets as standard, 

PAPER 

Cylinder printers have an embossed character set arranged in a 
series of rings around the cylindrical printing mechanism. The 
cylinder is rotated and shifted up or down to move the character into 
position and then a hammer strikes the cylinder. 

with more sets available as plug-in ROM options. 
The combination of print-head and electronic prog­

ress has given birth to a multimode printer that 
produces very fast impact-matrix output and slower 
near-letter-quality output. DEC's new Letterprinter 100 
($2590 per single unit) features three operating modes: 
240 cps, 7 x 9 character output for high-speed 
data-processing printing; 80-cps, 33 x 9 character 

RIBBON 

·. &)@~ PAPFR 

·. u,;Jriz·~\~ 
·. '\ 8 L )\ ~' ' 
. \ 1'1\ ' ' I ' f EMBOSSED 
. '~ \y :0 f. (;/ CHARACTERS . ~'l_(J~ 

'. / / ......._____... "--_SPHERICAL 

,,JI:" 'GOL:F-BALL ' 
PRINTER MECHANISM 
MOVEMENT 

ELEMENT 

Golf-ball printers are similar to cylinder printers but use a 
spherical print mechanism. When the character has been rotated 
into position, the sphere strikes the paper. 

150 

VIEW ROTATED 180° 

THERMAL 
PRINTING 

Thermal printers are non-impact printers that form characters by 
pulsing elements of the dot matrix on a special heat-sensitive 
paper. The heads are made from a high-resistance material, such as 
tin oxide or a semiconductor. Semiconductor heads are sometimes 
/Cs that include decode and drive electronics in addition to the 
dot-matrix mechanism. 

PAPER 

RIBBON 

HAMMER 

CHARACTERS 
EMBOSSED ON 
TIP OF ARM 

~ PRINTER 

) / MECHANISM 

: ( V/1

TOTAL o:
0

::MENT 

/ CHARACTER 
,' ARMS 

Daisy-wheel printers have a series of "petals" radiating from the 
hub of a wheel. Each petal has an embossed character, which is 
struck by a hammer after it has been rotated into position. 

output for moderate speed, memo-quality output; and 
two-pass 30-cps, 33 x 18 character output for near­
letter-quality printing. Other multimode serial printers 
are made by Centronics, Florida Data (top speed 900 
cps), Malibu Electronics, Integral Data Systems and 
others. 

Engineering excellence is evident 

While most design and development efforts have 

180° 

,,. ... 
DAUL COLUMN 
BIDIRECTIONAL MATRIX 
PRINTING HEAD 

Impact-matrix printers have symbols that are composed of a 
series of dots. A set of needles in the print head strikes the printer 
ribbon to form the character. 
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Serial printer sales show no signs of 
slowing, and unit dollar volume sales 
are growing at more than 
20 percent annually. 

been directed toward higher speed and better print 
quality, much has been done to increase serial-printer 
reliability and operator convenience. New serial print­
ers are sleeker and smaller than their predecessors and 
are more often tabletop units than pedestal-mounted 
ones. They weigh less (typically less than 50 lbs.), use 
less power, make less noise (less than 55 dBA is the 
industry goal) and are comfortable in an office environ­
ment. 

Easy-to-use, flexible-forms hardware enables most 
units to use variable-width punched or plain fan-fold 
paper, and sheet feeders for printing numerous single­
sheet forms are popular in word-processing applica­
tions. Many units allow rear and bottom paper feeding, 
and all units keep paper paths simple for easy loading. 
Plastic cartridges for cloth and Mylar ribbons make 
ribbon changing less messy, and high-yield cartridges 
make changes less frequent. Print-head life averages 
more than 100 million characters, and a few 200 million­
to 500 million-character print heads are being adver­
tised. 

Users agree that serial-printer reliability has im­
proved, but manufacturers' reliability figures are often 
inconsistent. Design modularity in electronics and print 
mechanisms has improved mean time to repair figures, 
and most manufacturers quote MTTRs between 30 and 
60 min. Some manufacturers encourage users to 

perform routine maintenance and parts replacement. 
Epson offers its units with a $30 disposable print head, 
which users replace every 50 to 100 million characters. 

Future developments 

Serial-printer developments show no signs of slow­
ing, and unit and dollar volume sales are growing at 
more than 20 percent annually. Distributed processing 
will spur serial-printer sales because it must increase 
local hard-copy capability as it increases local memory 
and processing power. While high-speed matrix print­
ers are well suited for distributed data-processing 
applications, they are less suited to the faster growing 
word-processing applications dominated by daisy-wheel 
and other solid-font impact printers. 

Solid-font impact technology has had little success 
breaking the 60-cps barrier, but matrix-printer tech­
nology has progressed from 5 x 7 dot printing to 
near-letter-quality standards in less than a decade. 
Multimode printer manufacturers bill their products as 
the "single-printer solutions to data- and word­
processing printing needs, " and, judging by orders for 
these unproven units, users believe those claims. 

Under the leadership of the multimode manufactur­
ers, impact-matrix printers should win an even larger 
share of the serial-printer market at the expense of 
solid-font models. Electrostatic and thermal-matrix 
printers will remain popular for high-reliability applica­
tions, but their sales will be restricted by special-paper, 
single-copy and low-resolution limitations. Ink-jet 
printers produce silent near-letter-quality output at 200 
cps. If manufacturers can reduce prices and raise 
reliability of these units , they could silently infiltrate 
offices everywhere. • 

SERIAL PRINTERS 
The following table lists current serial printer manufacturers and their products . The table was prepared by 
Mini-Micro Systems with the help of the GML Computer Product Database. Dealers , distributors and resellers 
have been excluded from the table , leaving those who manufacture, add significant value to or single-source 
serial printers in this country. 

Manufacturer Model(s) Printing Method Speed(cps) Price 

Addmaster 50 and 60 Series solid front impact 48-66 $1 10-$120 
San Gabriel , Calif. 

Alanthus T-300, T-302 impact matrix 30 $ 1300-$1530 
Rockville , Md . 

Alphacom Sprinter 20, 40, 80 thermal matrix 40-160 $175-$595 
San Jose, Calif. 

Amperex DX 486 , GP-300 impact matrix 40, 80-300 $450, $3165 
Hicksville, N. Y 

Anacom General 150, 160, 1502, 1602 impact dot matrix 150 $1450-$1695 
Fullerton , Calif. 

Anadex DP-500, DP-650, DP-750, DP-1000, impact matrix, impact solid font 25-2000 $570-$1650 
Chatsworth, Calif. DP-8000, DP-9000 Series 

Anderson Jacobson AJ -800 Series, AJ-650, Ouietype impact matrix, impact solid font , 30-2 10 $1295-$3500 
San Jose, Calif. inkjet 
Apple Computer Silentype thermal matrix 40 $395 
Cupertino, Calif. 

Atari 800 Seri es impact matrix, thermal matrix 37-50 $300-$1000 
Sunnyvale, Calif. 

Axion EX-800, GP-SOM, IMP Series impact matrix 30 $399-$749 
Glendale, Calif. 

8 -G Instruments PP-101. PP-201 thermal matrix 22,28 $595 
Alta Loma, Calif. 
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Manufacturer Model(s) Printing Method Speed(cps) Price 

Beehive International P1600 , 3287 impact matrix 160 $2395 , $4790 
Salt Lake City, Utah 

Binder Datentechnik, Series 1000, 2000 impact matrix 150, 200 $3000,$3400 
GmBH. Germany 

Burroughs AP 100, AP 300, SP110 , TP300 impact matrix 90 $900-$2490 
Detroit , Mich . Series , B80 Series, B91 

C. ltoh Electronics Comet, Comet II , Starwriter, impact matrix, impact solid font 25 , 45, 125, 150 $995-$2795 
Los Angeles, Calif. Starwriter II , 800 Series, 8300 

Canon P2010, P2020 impact matrix 74 
Lake Success, N. Y. 
Capitol Circuits 40, 100, 200, 400 Series impact matrix 58-120 $545-$800 
Allston, Mass. 

Centronics microprinter 700 Series impact matrix, one electrostatic 60-180 $349-$2965 
Hudson, N.H. 

Clary AN16 , SP20 impact solid font 25 
San Gabriel , Calif. 

Commodore 4022 impact matrix 65 $795 
Santa Clara, Calif. 

Comprint {Computer 912 Series electrosensitive matrix 225 $660-$1195 
Printers) 
Mountain View, Calif. 

Computer Devices 03, 1200 Series thermal matrix 45-65 $425-$1585 
Burlington , Mass. 

Computer Optics C0:7787-1 impact matrix 88 $5290 
Bethel, Conn. 
Computer Transceiver 400 , Execuport Series impact matrix, thermal matrix 30 
Systems, (CTSI) 
Paramus, N.J. 

Control Data Certainty 420, 9300 Series impact matrix 180 $4950-$5380 
Minneapolis, Minn . 

Coosol 101 Series impact matrix 55 , 65 $325-$545 
Costa Mesa, Calif. 

CPT RotaryV daisywheel 40 $4000 
Hopkins, Minn . 

Custom Terminals 1002 impact matrix 180 $1650 
Hauppauge , N.Y. 
Data General 6000 Series impact matrix 30-180 $2200-$5300 
Westboro, Mass. 

Data Machines DMl-40 impact matrix 80 $250 
Bath , Ohio 
Data Recording 6000 Series impact matrix 140, 150 $2100-$3180 
England 

Data Terminals and DTC-382 daisywheel 45 $4350 
Communications 
Campbell , Calif. 

Datacq MDC 300 Series, Print Swiss solid font impact 59, 63 $645, $895 
Monterey, Calif. 
Datagraphix 132-81 impact matrix 120 $3200-$4585 
San Diego, Calif. 

Datapoint 9200, 9600 Series daisywheel , impact matrix 3-160 $1750-$5150 
San Antonio , Texas 

Dataproducts D-150 , M-100, M-120, T-80, M200 daisywheel , impact matrix , 47-340 $1471-$2250 
Woodland Hill s, Calif. thermal matrix 

Dataroyal 5000, 7000 Series impact matrix 120-165 $1160-$3080 
Nashua, N.H. 

Datasouth DS-180 impact matrix 180 $1395 
Charlotte, N.C. 

Datel-lntersil AIP-40, APP Series, DPP-07 impact matrix, thermal matrix 21-58 $445-$1095 
Mansfield, Mass. 

Decision Data 6540 Series impact matrix 120-1250 $2395-$4895 
Horsham, Pa . 

DI/AN Controls 60 impact matrix 180 $1400 
Boston , Mass. 

Diablo Systems Hytype I, Hytype 11 , 2300, 1600, daisywheel , impact matrix 25 , 40, 45, 200 
Hayward , Calif. 600 Series 

Digi-Data 2511 RO impact matrix 150 $1550 
Jessup, Md. 
Digital Equipment Corp. DECwriter Series impact matrix 30, 180 $2090-$2700 
Maynard , Mass. 

DIP 80 Series, 132 impact matrix 100, 110 $499-$995 
Boston, Mass. 

Eaton 7000 -+ impact matrix 50 $389 
Watertown , Wis. 

Electronic Products EPAC 6880, IMP-1 , IMP-1M, MP44 impact matrix, electrostatic matrix 50-88 $257-$875 
San Diego, Calif. 

Epson America MX Series , TX-80 impact matrix 80-125 $450-$995 
Torrance , Calif. 

Extel AH impact matrix 30 $1760 
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Manufacturer Model(s) Printing Method Speed(cps) Price 
Northbrook, Ill. 

Facit Data Products 4500 Series impact matrix 100-250 $898-$4275 
Greenwich, Conn. 

Florida Data OSP120, OSP130, PB600, BNY impact matrix 150, 600 , 900 $3900-$4100 
West Melbourne . Fla. 

Fujitsu America SP830, DPS200B daisywheel, impact solid 80 , 200 $2650 , n/a 
Japan 

General Electric Terminet Series impact solid. impact matrix 30-200 $1175-$5375 
Waynesboro , Va. 

Gulton Industries ANP-9, AP-200, Microplot, NP7 thermal matrix 24-88 $495-$2000 
East Greenwich, A.I. 
Heath WH-14 impact matrix 50 $895 
St. Joseph, Mich . 

Hewlett-Packard 2600 Series, 82905 impact matrix, thermal matrix 120, 180 $945-$5500 
Palo Alto, Calif. 

Hi-G 9/80, 9/132 impact matrix 150 $995, $1100 
Windsor Locks, Conn . 

Hokushin LLT 16, LLT 17 impact solid font , impact matrix 40, 165 $6600-$10,000 
Japan 

Honeywell PRU Series, PRT1004 impact matrix , impact solid font 30-160 $2260-$4000 
Minneapolis, Minn. 

Howard Industries Typriter 221 impact matrix $2750 
Anaheim , Calif. 

IBM 2222 , 3200 , 3710,4970,5103 , impact solid font, impact matrix, 30-182 $2000-$27 ' 130 
Armonk , N.Y. 5200, 6640 Series inkjet 

Impact Data 801 , 961 impact matrix 132 $849 
Anaheim, Calif. 

lnfoscribe 500 , 1000 impact matrix 150, 180 $1595, $1000 
Santa Ana, Calif. 

Integral Data Systems 445 , 460, 560 impact matrix 50-180 $795-$1695 
Milford, N.H. 

Interface Systems ISl387, 736 impact solid font , impact matrix 50, 180 $4250 
Ann Arbor, Mich . 

International Microtronics NP-7 thermal matrix 28 $520 
Tucson, Ariz . 

International Technology MP-2000 impact matrix $175 
New York, N.Y. 

Kontron DDP 5080 electrostatic matrix 32 $645 
San Mateo, Calif. 

Leanord Picoprint 24 electrostatic matrix 24 $770 
France 

Lear Siegler 310, 310A impact matrix 180 $2000,$2045 
Anaheim, Calif. 

Litton Westrex M-1824, MR-1824 , MS-4000, 800 impact matrix 60 , 80, 150 $180-$290 
West Caldwell , N.J. Series 

Malibu Electronics 200, DM-200 , 165 impact matrix 165, 250 $2995, $2295 
Westlake Village, Calif. 

Mannesmann Tally MT-1800, M, T Series impact matrix 160,200 $1500 + 
Kent , Wash . 

Matchless Systems Starwriter, MS-1400 daisywheel, impact matrix 25/45 , 125 $1795, $1195 
Gardena, Calif. 

Memorex 1300, 2056 ,2087, 3056 impact matrix 100, 180, 200 $1400-$6675 
Santa Clara, Calif. 

Mepcom International EZ print 21 impact matrix 43 $395 
Dallas, Texas 

Micro Peripherals MP-40 , TP-40, 80 Series , 99G impact matrix, thermal matrix 50-100 $435-$849 
Salt Lake City, Utah 

Microdata 5126, 5166,5556 impact matrix 165 $4600-$5200 
Irvine, Calif. 

Microtek Bytewriter-1, MT-80 impact matrix 80, 125 $299, $795 
San Diego, Calif. 

Milt ope LP3036, TP2000, TP2001 , TP4080 impact matrix, thermal matrix 160, 180 $4250-$6000 
Plainview, N.J. 

Mohawk Data Sciences 1310, 2141 impact matrix , impact solid font 100, 5 $6000, $4293 
Parsippany, N.J. 

Motorola 700 Series impact matrix 60. 120, 180 $2095-$3125 
Phoenix , Ariz . 

National Data Products T1602 impact matrix 160 $4000 
Middleton, N.J. 

NCR 1226, 6600 Series impact matrix, thermal matrix 30-173 
Dayton , Ohio 

NEC Information Systems Spinwriter 3500 , 5500 and 7700 print thimble , solid font impact 30 , 55 $1254-$3055 
Lexington , Mass. Series 

Novell Data lmage800 impact matrix 150 $1695 
Orem , Utah 

Okidata CP210 , Microl ine 80 Series impact matrix 80, 110, 120 $545-$1315 
Moorestown, N.J. 

Olivetti DP2000, DY, Praxis, Sprinter Series daisywheel, impact matrix 10-160 $175-$2020 
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Manufacturer Model(s) Printing Method Speed(cps) Price 
Tarrytown, N.Y. 
Panasonic EUY Series electrostatic matrix , thermal matrix 23-160 $28-$196 
Secaucus, N.J. 

Perkin-Elmer CP, 310, 650 Series impact matrix , impact solid font , 45-180 $1327-$5500 
Rando lph , N.J. thermal matrix 

Pertee P250, P80 , Stylist 360 impact solid , impact matrix 17-250 $930-$2550 
Chatsworth, Calif. 

Plessey Peripherals CP-4282 PM Series impact matrix 150-200 $1450-$3500 
Irvine , Calif. 

Practical Automation DMTP Series, PK 970 impact matrix 100, 110, 120 $259-$712 
Shelton , Conn . 

Printacolor 158001 , GP1024 inkjet matrix 40 $5695, $7695 
Norcross, Ga. 

Printek 900 Series impact matrix 170, 340 
Benton Harbor, Mich. 

Printer Systems PSC Series daisywheel , impact matrix 41 , 180 $4450,$6410 
Gaithersburg, Md . 

Printer Terminal 877, 879 impact matrix 120 $1145,$1299 
Ramona, Calif. 
Qantex 6000 , 6001 impact matrix 150 $1375, $1385 
Plainview, N. Y. 

Qume Micro 3, Widertrack, Twintrack, daisywheel, impact matrix 35, 45, 55 $1550-$4330 
Hayward, Calif. Sprint Series 

Qwint Systems R0-743 impact matrix 50 $795 
Northbrook, Ill. 

Racal Milgo 4287 impact matrix 160 $4250 
Miami, Fla. 

Ramtek 41 00 four-color printer plotter 5x7 dot impact matrix 132 $12,000 
Santa Clara, Calif. 

Radio Shack OP Series impact matrix, electrostatic matrix 30-200 $219-$1960 
Fort Worth , Texas 

Russel Instruments RD140 , RD240 impact matrix 82 $1000 , $1200 
England 

Sanders Technology Media 127 impact matrix 216 $3900 
Amherst , N.H. 

SCI Systems 1100, 1110 electrostatic matrix 2200 $304-$735 
Huntsville, Ala . 

SCM-Kleinschmidts 7301 , 7311, RO impact solid font 40 $10,445 
Deerfield, Ill . 
Series 1 Plus S-340 340 $5750 
Wharton , N.J. 

Siemens PT80 inkjet matrix 90 $3919 
Germany 

Southwest Technical PR-80, 6450 impact matrix 80 , 120 $949, $2395 
Products 
San Antonio , Texas 

Sperry Univac 0780, 0790 Series impact solid font , impact matrix 30-200 $11 ,600 
Blue Bell , Pa. 
Star Micronics DP-822, DP-824, DP-8480, 7x9 dot impact matrix 53, 80 $70-$495 
New York , N.Y. DP-822G , DP-824G 

Sweda International MR-1824 impact matrix 50 
Pine Brook, N.J. 

Syntest SP-300 Series impact matrix 50 , 80 $362-$695 
Marlboro, Mass. 

TEI 3431 , 3432 impact matrix 150 $1695, $1995 
Houston, Texas 

Teletype 30, 40 Series impact matrix 10, 30 $1612 
Skokie , Ill. 

Telex TC200 Series , 281 , 311 daisywheel , impact matrix 30, 45, 180 $1200-$9200 
Raleigh , N.C. 

Tel par PL-20, 80, 48 Series thermal matrix 24-150 $315-$825 
Addison, Texas 

Texas Instruments 800 Series thermal matrix, impact matrix 30, 75, 120, 150 $995-$1995 
Dallas, Texas 
Triformation 1SE-1, LED-120 Braille 10, 120 $3200, $14 ,500 
Stuart , Fla. 

Tri log 150 impact matrix $2600 
Irvine, Calif. 

Tri vex 0862 impact matrix 165 $6450 
Costa Mesa, Calif. 

United Systems (Digitec) 6100, 6300 , 6400 , 6500 Series electrostatic matrix, thermal matrix 42-64 $395-$725 
Dayton , Ohio 

Victor 80, 130, 5000 Senes impact matrix 100, 110 $420-$ 1075 
Chicago , Ill. 

Wang Laboratories 2200, 5500 Series daisywheel , impact matrix 15-200 
Lowell , Mass. 

Xymec HY-0 1000 impact so lid font 30 $2850 
Irvine, Calif. 
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A few months ago Selanar announced that with just 4.4 
minutes and our graphics board, you could turn your DEC™VTIOO, 
103, or 132 into a fully operational graphics terminal. 

We sold a lot of boards. We still sell a lot of graphics boards. 
The reason? We make the only board on the market that has fast 
installation Tektronix® emulation, and a list of features that other 
graphics board manufacturers only dream about. And now you 
can have graphics capability on your new DEC™ VT105, making 
the Selanar graphics board a very versatile investment. 

Selanar's multi-talented PLlOO software allows you to create 
excellent graphics displays. Or use your Tektronix® compatible 
packages like PLOT 10™, DISSPLA®, TELL-A-GRAF®, and 013000®, 
or any other package with 4010 output mode. And the Selanar 
board does this all without changing any of the original features. 

Independent graphics mode, cross hair cursor for more 
accurate plotting, selective erase, alphanumerics overlay, light 
pen, and multiple character sizes make the Selanar graphics 
board the quality investment leader in versatile graphics options. 

Let us show you how to get the most from your DEC™terminals. 
Call us at ( 408) 727-2811. 

Tektronrx • and Plot 10'" are registered trademarks of Tektronix'", Inc ISSCO OISSPL A~ and 
Tell ·A-Graf • are regis tered trademarks of In tegrated Software Sys tems Corporation DEC'" and 
VT JOO, 103. 105 and 132 are regis tered trademarks of D1g1tal Equipment Corporation Image on 
terminal 1s compliments of ISO Computer Services 

Selanar Graphics 
An 
Investment 
In 
Versatility 
For DEC VT100, 103, 105 & 132 
CRT Terminals. 

~ ~~~~~~~~~ 
437-A Aldo Avenue, Santa Clara, CA 95050 
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PRINTERS 

Line printers: band 
and matrix technologies 

hold the fort 
DAVID FREEDMAN and DAVID SIMPSON, GML Corp. 

A revolution in non-impact line printers may be in the wings, 
but a familiar crop of impact printers is still on top 

Unlike the terminal and disk industries, the line­
printer industry has not been the beneficiary of 
startling innovations in the past several years. The 
terminal and disk industries have been swept by 
low-cost editing terminals and Winchester drives, 
respectively, but the direction that line printers will 
take is not clear. The talk among manufacturers 
concerns low-cost, high-reliability laser and other 
non-impact printers, but a potential revolution is at 
least a few years away. For now, band and impact 
matrix printers remain popular among the technolo­
gies, while all line printers show some improvements in 
price/performance. 

Slow-moving industry 

The slow movement of the line-printer industry is Olivetti TH 240 provides 24-lpm thermal printing for $800. 

probably partially a result of the relatively small 
number of manufacturers. Of the more than 300 

vendors that offer a line printer under their own names, 
fewer than 30 manufacture a device , including a 
mechanism. Even some of the largest, most well­
integrated vendors have stayed out of the line-printer 
business, including Honeywell Information Systems, 
Digital Equipment Corp. and Wang Laboratories, Inc. 

Why do so many vendors depend on so few printer 
manufacturers? "The manufacturing of a line printer is 

The accompanying survey offers infonnation on line printers 
actively marketed in the US. Only those vendors manufacturing a line 
printer in its entirety are included. When applicable, speeds are 
given for 64-character type sets. Prices do not include inte1faces 
except when noted, and generally do include controllers. IBM printers Ubiquitous Teletype model 40 uses belt technology and is available 
are listed on page 160. in a mechanism-only version for OEMs. 
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Thermal printers are typically used in 
applications needing slow to moderate 
S{)eeds, but recent developments have 
concentrated on increasing speeds and 
developing new print fonts. 

a very difficult process," explains Bob Olson, peripher­
als product manager for Paradyne Corp., which sells its 
printers through OEMS. "The cost would be tremen­
dous, and the returns wouldn't be that good." Because 
most users expect their line printer s to be workhorses, 
vendors look to the reputation of manufacturers. Such 
manufacturers are also often able to provide a line of 
printers, easing problems in service and upgrading. 
Thus, many vendors who usually avoid mentioning the 
origins of OEM components are glad to credit the 
manufacture of their line printer s to Dataproducts 
Corp. , Teletype Corp. , Printronix, Inc., and others. 

Peripheral vendors, like system vendors, also typi­
cally stay away from manufacturing line printers. But 
because most system vendors depend on the same 
line-printer manufacturer s, line-printer OEMS are in a 
good position to compet e for end-user dollars. OEMS can 
offer similar printers at lower prices, usually with 
added interfaces or features. Many bor row only pr int 
mechanisms, adding all other hardware themselves. 
Value-added printer vendors include BDS Computer 
Corp. , Digital Associates Corp., Southern Systems, 
Inc. , and IEI. 

Virtually all the companies that manufacture line 
printers have familiar names, and most have well­
established product lines. The few newcomers to the 
list-Canon U.S.A. , Inc., AM International and Delphax 
Systems, Inc.--0ffer printers using relatively unprov­
en technologies: laser, magnetographic and ion deposi­
tion, r espectively. Although Fujitsu America, Inc., and 
Hitachi America, Ltd. , manufacture line printers that 
are marketed in the u .s ., the Japanese vendors have 
not yet made a big push into the U.S . line-printer 
industry. That may change in the near future, says a 
marketing specialist close to Hitachi, who says the 

company may attempt to capture a larger share of the 
market a year from now. 

A wide selection of printers 

Although there are fewer than 75 families of line 
printers available, the selection spans a wide spectrum 
of speeds, prices and technologies. 

The advent of laser printers has increased print 
speed, but few user s require the 20,000-lpm throughput 
that this technology provides. Most line printers are in 
the 500- to 1000-lpm range, which is adequate for most 
minicomputer users. Abut a third of all line printers 
offer print speeds higher than 1000 !pm. Most of these 
are in the 1200- to 1500-lpm range, with a few printing 
at more than 2000 lpm, and 20 percent printing slower 
than 500 !pm. 

Line-pr inter pr ices start at about $3000, and more 
than one-fifth are priced at less than $5000. (Single-unit 
pr ices are used when possible in this survey.) Most of 
the rest are priced at $5000 to $15,000, tapering off 
with increasing price. The median price of a line printer 
is $8000. A correlation between speed and price exists 
(Fig. 1), but it is not exact, because speed/price ratios 
vary for different technologies. Regardless of technolo­
gy, however, users are getting greater throughput per 
dollar than ever. 

Print technology is crucial in the printer industry, 
taking precedence over speed and price for many 
applications. Each technology offers distinct advantag­
es and disadvantages, although various refinements 
have made many line printers more versatile. Familiar 
technologies are represented by available line printers, 
and a few new technologies are also provided. 

Impact printers: still on top 

While the rest of the computer industry's technology 
seems to change almost weekly, impact line-printing 
technologies have remained fundamentally unchanged 
over the past several years. Popular for crisp, multi­
copy printing, impact line printers' recent refinements 
have increased reliability and flexibility. 

Belt and band: Typically operating at 300- to 
1200-lpm speeds, with prices ranging from $4000 to 

VALUE-ADDED VENDORS 
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The OEM line-printer industry is 
thriving, with more vendors repackag­
ing line printers than making them. 
The degree of repackaging varies. 
Some vendors merely swap logos, 
while others, such as Digital Associ­
ates, BOS and Southern Systems, 
take printer mechanisms from manu­
facturers such as Printronix and 
Dataproducts, and add interfaces, 
controllers and cabinets. 

By adding the appropriate electron­
ics, some vendors can direct printers 

at markets different from those for 
which the printers were designed. 
Technical Analysis Corp., Atlanta, 
provides Printronix line matrix printers 
with extensive graphics capabilities­
including vertical, extended-size and 
bar-code printing-for labeling appli­
cations. Taking a new approach to an 
old product, Spur Products, Los 
Angeles, Calif., has developed a 
controller for the IBM 1403, allowing it 
to run with minicomputers, including 
the IBM Series/1. 
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SCALLOPED 
STEEL 
PRINT BAND 

'--. FLEX PIVOT MOUNTING 

Belt and band printers employ either of two horizontally rotating 
devices: a belt with character slugs or a steel or plastic band 
with embossed characters. As the character to be printed 
moves into position, a print hammer is actuated, impacting the 
paper against the ribbon and the character. 

Train printers have character slugs with embossed character 
images that are pushed along a horizontal track by a pair of gear 
drivers past hammers that strike the paper and inked ribbon. 
Multiple sets of characters are typically in the track; therefore, 
only a fraction of a revolution is required to set a character in 
front of a column. The smaller the character set, the faster the 
printer speed. 

STYLUS 

. ),. 

- SHAFT 

Drum printers have a complete character set for each column in 
a line embossed on a cylindrical steel drum. The surfaces are 
rotated vertically, using bearings at each end. Images are 
transferred to the paper when hammers strike both the paper 
and the inked ribbon, which are sandwiched between the drum 
and a bank of hammers-<Jne for each column. 

RI BBON 

132 PRINT ING .,.....?" 
POS ITIONS 

Chain printers operate on a principle similar to that of train 
printers, with the following differences: slugs on a chain printer 
are linked together, do not slide in a track and are driven by a 
sprocket wheel rather than a drive gear. Chain and train 
technologies are often combined, producing a more precise 
vertical character alignment. 

Electrostatic and electrographic printers are high-speed, non-impact devices using a moving row or rows of styli to charge spots 
selectively on dielectric paper. Toner is attracted to the charged area and then fused to the paper to create a permanent image. 

PAPER HORIZONTAL 
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NOZZcC b~~:;~y~~ON PLATESINK 
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SUFl"LY 

P lZO 
ELECTR 1C 
CRYSTAL 

Ink-jet printers use electrostatic deflection plates to control a 
spray of electrically charged ink on ordinary paper. As many as 
500 dots make up the ink-jet matrix, resulting in a close 
resemblance to solid character copy. A variety of fonts can be 
stored in additional ROM and switched in when desired. 
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PATH OF LIGHT 
BEAM FROM LASER 

Photoelectrographic printers are high-speed, non-impact 
devices using light from a photographic drum or belt, or laser 
beam, to create a latent image of charged dots. The image then 
captures a dry toner that is transferred to plain or specially 
coated paper. 
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New non-impact technologies promise 
to do for the line-printer industry what 
µps did for terminals: provide users 
with more capabilities at lower cost. 

$20,000, belt and band printers continue to enjoy the 
lion's share of the line-printer market. Unless non­
impact devices overcome their drawbacks and make 
major advances into the medium- to high-speed market, 
belt and band printers are expected to continue this 
dominance over the next five years. 

Belt and band printers use a horizontally rotating 
embossed steel band or plastic belt. As the character to 
be printed moves across the page, a print hammer is 
actuated at each place in the line where that character 
appears, striking the paper against the ribbon and 
character. The hammer bank usually consists of a full 
line of print hammers, but slower models use a half-line 
of hammers to reduce costs. Printing a complete line 

COMPARING TECHNOLOGIES 
Impact Impact Non-impact 

character matrix (excluding laser) 

Average price $11,000 $6000 $6000 

Average speed 750 lpm 300 lpm 900 lpm 

1pm/SOOO 68 50 150 

Advantages • Crisp, fully • Inexpensive •Fast 
formed characters • Font flexibility • Inexpensive 

• Multipart forms • Graphics (electro/thermal) 
• Multipart forms •Qu iet 
• Easily • Font flexibility 

maintained • Graphics 

Disadvantages •Noisy • Noisy • Requires special 
• Requires more • Relatively slow paper 

maintenance • Characters not • No multlpart 
• Little font fully formed forms 

flexibility • Characters not 
fully formed 

Trade-offs in line-printer technologies. Non-impact printers offer 
fast. printing for the money but have drawbacks that make them 
unacceptable for some applications. Laser printers (not included in 
this chart) are extremely fast but very expensive. Among impact 
devices, matrix printers are slower, with lower quality characters, but 
they provide font and graphics flexibility. 

occurs while a full group of print characters passes by 
each print hammer. The characters can be arranged 
on the belt or band in various positions, such as two 
groups of 96, three groups of 64 or four groups of 48. 

Because the belt or band moves at a constant speed 
regardless of character-set arrangement, print speed 
varies with the size (font width) of the character set 
employed. 

Belt/bands and ribbons require replacing, and relia­
bility can be a problem for these mostly mechanical 
devices. Aside from changing the belt or band, users 
have little flexibility in character fonts, with all but the 
simplest graphics impossible. Recent advances, howev­
er, have improved ease of operation and reliability. 
Quietized cabinets have become standard, minimizing 
relatively higher decibel levels that characterize impact 
printers, new ribbons have a life of 2 million lines, and 
mechanical parts have been minimized to enhance 
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reliability. Belt and band printers provide low-cost, 
high-quality output at relatively high speeds with 
multipart forms. For these reasons, belt and band 
printers are prominent in the product lines of such 
major vendors as Control Data Corp. , Dataproducts, 
General Electric Co. and Teletype. 

Drum: Although a few manufacturers are still 
producing drum printers, this technology appears 
headed for obsolescence. Drum printers have a com­
plete character set for each print column embossed on a 
cylindrical steel drum that is rotated vertically before a 
line of rear-striking hammers. Although drum printers 
can print at speeds as high as 1250 lpm (in the case of 
Dataproducts' 2470) , precision is necessary to maintain 
high-quality print. The hammers require frequent 
adjustment, and drums may need replacement. Old 
technologies die hard, however, and Decision Data 
Computer Corp. and Dataproducts both offer drum 
printers. 

Chain and train: Train printers push unconnected 
characters slugs along a horizontal track past a row of 
hammers. Because multiple characters sets are typical­
ly in the track, only a fraction of a revolution is required 
to set a character in front of a column. The smaller the 
character set, the higher the speed. Chain printers 
differ from train printers in that the slugs are linked 
together, do not slide in a track and are driven by a 
sprocket wheel rather than a drive gear. 

Some manufacturers offer variations on the basic 
technology. Data Printer Corp.'s ChainTrain uses 8 

eight-character links pulled around a monorail provid­
ing more precise vertical print alignment. With print 
speeds as high as 1200 lpm, these printers use one 
hammer per column, eliminating hammer-shuttling. 
Fusing chain/train and belt/band techniques, Datapro­
ducts' Charaband technology provides high speeds 
(1500 lpm) and claims high reliability. The Charaband 

IBM LINE PRINTERS 

IBM sells line printers only to end users with IBM or IBM plug­
compatible systems. Like IBM 's other products , their line 
pr inters are generally highly rated in performance and reliability , 
but prices are steep. The company 's line printers span the range 
of impac t technologies from chain printers (the 1403) to matri x 
printers (the 5225). The 3800 laser printer has reportedly over­
come many down-time problems, but carries a price tag restrict­
ing it to ex tremely short-demand , high-vo lume applications . 

Max. 
Forms 

Model Type Speed Columns Width Price 

1403 chain 340 to 600 1201132 15 in . $ 18,760 
to 

$ 38,140 

3203 train 600 to 1200 132 20 in . $ 27,360 
to 

$ 38,320 

3211 train 2000 132 $ 50,900 

3262 belt 650 132 16 in. $ 14,000 

3289 belt 400 132 15 in . $ 8,900 

3800 laser 20,000 132/204 14.8 in . $358,800 

5225 matri x 195 to 560 1321198 14.8 in . $ 16,350 
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A new and powerful computer has been born ••. 
the System 83. The versatile UNIX* operating system 
pilots the System 83's raw power through a myriad of 
software such as "C", FORTRAN, PASCAL, BASIC, 
COBOL, and even Networking. Step into 

FEATURES: 
D UNIX V7 configured by UNISOFT** 
D Full IEEE 696/S-100 Compatability 
D MC68000 8Mhz Processor 

a bold new frontier with more 
power than you ever 
dreamed possible. 

D 32-Bit Data Operations with 32-Bit Internal Registers 
D 16-Bit Data Transfer Operations 
D Memory Management Allows Concurrent Use 

of Mapped and Non-mapped Address space 
D Rugged Industrial Grade Components at all Levels 
D 16 Mb of Main Memory Directly Addressable 
D 7 Vectored Interrupt Levels 
D 192 Device-supplied Interrupts 
D 256 Kb of RAM with Parity Per Board Slot 
D Up to 3.2 Mb of RAM Per Cabinet 
• UN IX is a trademark of Bell Laboratories and is supported 

on the DUAL System 83 by UN ISOFT 
**UN ISOFT is a trademark of UN ISOFT Corporat ion of Berke ley, CA. 

DUAL SYSTEMS CONTROL CORPORATION 
system reliability/ system integrity 

720 Channing Way • Berkeley• CA 94710 • (415) 549-3854 •Telex : 172029 SPX 
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Data Printer Corp. 's Chain Train uses 
eight eight-character links pulled 
around a monorail, providing more 
precise vertical print alignment. 

print drive features character slugs individually at­
tached to a reinforced polyurethane band that rides on a 
roller-bearing roadbed. 

CDC's 9372-3, International Business Machine Corp. 's 
3211 and Telex Computer Products, Inc.'s model 7211 
train printers achieve 2000-lpm speeds and are competi­
tively priced. Overall reliability is good, although 
hammer adjustment and track wear can be problems. 

Matrix: For applications requiring medium-speed, 
and heavy-duty printers that can accommodate numer­
ous character sets and quality graphics, line-matrix 
printers offer an alternative to band/belt, drum and 
chain/train printers . Impact matrix line printers print a 
line of dots at a time. In Printronix printers, 44 
hammers shuttle across three character-positions to 
form a 9 x 7 overlapping dot matrix, while the paper is 
moved up one vertical dot-row. Tally Corp.'s T-3000 
series line printers use a single-piece oscillating print 
comb with 132 hammers, while Hewlett-Packard Co.'s 
2608A uses 11 12-toothed comb segments. A voice coil 
rather than more common stepper motors controls 
paper-advance in the 2608A. 

Impact matrix line-printer speeds range from 125 
!pm (Tally's T-2000) to 560 !pm (IBM's 5225), and from 
$3620 (Okidata Corp.'s Slimline) to $10,400 (H-P's 2608). 
Applications with modest speed requirements can often 
find better price/performance with matrix serial print­
ers. Their relatively low cost results from eliminating 
character-carrying devices such as drums and trains. 
Thus simplified and more electronically based, matrix 
printers not only cost less, but maintain greater 
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Speed increases directly with price for impact character line 
printers. Speed/price characteristics for matrix printers (not included 
in the graph) vary widely with technologies and vendors. 
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reliability. Matrix printers can also provide graphs, 
pictures, bar codes and expanded character sets with 
special or larger fonts . Other claims include the 
elimination of smeared letters, misalignment resulting 
from font movement during hammer impact and quieter 
operation. 

As the need for printers serving business and special 
applications increases, and the cost of integrated 
electronics decreases, impact matrix line printers will 
probably increase in popularity. 

Non-impact printers: the new technologies 

With the demand for business applications involving 
multipart forms , the major drawback to non-impact 
devices is their inability to produce these forms. 
Manufacturers of non-impact printers counter this 
argument by pointing out that their printers can 
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Price/population chart shows popularity of l i n~ printers in $5000 
range. Less popular is the $10,000 range, separating many 500-lpm 
printers from 1000+ -lpm printers. Few line printers sell for less than 
$4000, while the more-than-$30,000 rang e is the territory of 
high-speed laser printers. Figures do not include IBM printers, which 
are sold directly to end users. 

duplicate a print page as often as needed from memory, 
and that the last copy will be as good as the first . 
However, with heavy work loads, a user may not be 
able to monopolize the CPU's time for this task. 

Non-impact printers are quiet and can print as fast as 
45,000 !pm. The fastest non-impact line printers are 
expensive, however, and may require special paper. 

Electrostatic and thermal: Electrostatic printers 
are high-speed devices that use moving rows of styluses 
to charge spots selectively on dielectric paper. Toner is 
attracted to the charged areas and fused to the paper to 
create a permanent image. Houston Instruments' 8200 
series of printers uses a double row of styluses to form a 
7 x 9 dot matrix. 

Thermal printers form characters by selectively 
pulsing elements of the dot matrix on heat-sensitive 
paper. The print heads are made from either high­
resistance material, such as tin oxide, or a semiconduc­
tor. As the thermal print head moves across the 
specially coated paper, wires in the head are selectively 
heated, producing the dot matrix. The Olivetti Corp. 
TH 240 thermal printer, at $800, prints at 240 !pm with 
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Eyring Research Institute, Inc., 
authors of Tl ' s POWER BASIC® 
and UNIVERSITY BASIC® , is 
pleased to release development 
software for use on the TM 990 
microcomputer modules . PDOS is 
a powerful multi-user, multi­
tasking operating system designed 
for development, scientific and 
industrial applications. 

The PDOS system includes: 

• 8k byte PDOS multi-tasking 
operating system 

•Advanced BASIC language 
interpreter 

• Stand alone run module 
support 

PDOS supports up to 16 con­
current user tasks with prioritized 
round robin clock swapping. Up 
to 32 contiguous or noncontigu­
ous files can be simultaneously 
open in sequential, random, 
shared and read only access 
modes. Large or small floppy 
disks, bubble memory, hard disks 
and extended memory capabilities 

Distributors: 

"After having worked with 
PDOS and BASIC for the past three 
months I have found them to be a 
powerful and versatile combina­
tion. The true multi-user, multi­
tasking capability has made it a 
pleasure to use in our laboratory 
environment where programs are 
being used simultaneously for 
controlling laboratory aparatus 
taking and reducing data ... We 
are enthused by the product ... " 
Tom Ochs 
Assistant Research Professo r 
Desert Research Institute 

of up to 256k bytes are handled by 
the operating system. Named files 
on 256 directory levels are easily 
accessible from BASIC and assem­
bly language programs. Disk files 
are time stamped with date of cre­
ation and last update. 1/ 0 drivers 
are a simple extension of the 
PDOS file structure . 

The BASIC interpreter uses ad­
vanced interpreting techniques 
which approach execution speeds 
of common threaded code com­
pilers while maintaining the highly 
advantageous interactive ap-

proach to program development. 
Other features include: 

•Multi-line recursive functions 
with local variables 

• Variable names of unlimited 
length 

• Reverse Polish pseudo-source 
token storage 

PDOS is available for either an 
EPROM based system or a RAM 
based system. A handsome 350 
page Operator Reference Manual 
walks you through the features 
and use . All for an attractive price 
of $1500.00* . 

Order your PDOS software from 
your nearest Texas I nstru men ts 
distributor or contact Eyring Re­
search Institute, Inc. for further 
information and a free color 
brochure. Write or call Eyring Re­
search Institute, Inc., Software 
Marketing Dept., 1455 West 820 
North, Provo, Utah 84601, phone 
(801) 375-2434. 

R. V. Weatherford 
Components Specialty, Inc. 
Diplomat Electronics 

Eyring Research Institute, Inc. ·u.s. pri ce, subject to 
change without noti ce 
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Even if reliability improves, the 
more-than-$100,000 price of major laser 
printers will continue to limit 
acceptance. 

80-character columns. H-P's 9876 thermal graphics 
printer plots and produces copy at 400 lpm with an 
80-character column. 

Thermal printers are typically used in applications 
needing slow to moderate speeds, but recent develop­
ments have concentrated on increasing speeds and 
developing new print fonts. As speeds increase and 
smaller dot sizes allow better print quality, thermal 
printers will be suitable for a wider variety of 
applications. 

The advantages of both electrostatic and thermal 
printers are quiet operation, low purchase and mainte­
nance prices and the absence of moving parts and 
messy r ibbons. 

Ink jet: These printers use electrostatic deflection 
plates to control a spray of electrically charged ink on 

Line Printers 

Manufacturer Model Type Speed 
(lpm) 

AM International PXL-6 magneto- 300 
graphic 

Burroughs Corp. B9247-15 train 1500 

89246-3 band 300, 600 
89246-6 

Canon USA LBP-10 laser 600 

Centronics Data Computer 6080, 6081 band 600 
Corp. 

Control Data Corp. 9372-3 train 2000 

9383 , 9386, band 300, 600, 
9389 900 

9380-12 band 1200 

Data General Corp. 4215,4216 drum 600 (with 
64-

character 
set) 

436 (with 
96-

character 
set) 

4244,4245 drum 900 (with 
64-

character 
set) 

660 (with 
96-

character 
set) 

432X Series band 300 
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regular paper. As many as 500 dots compr ise the 
ink-jet matrix, resulting in a close resemblance to 
solid-character copy. Mead Digital Systems' Dijit 
printer sprays ink onto a moving web of paper. A 
variety of fonts can be stored in additional ROM and 
switched in, and a user can change type size or line 
spacing with a line of text. The Dijit prints at 
extremely high speed-800 ft. per min. 

In addition to speed, ink-jet printers offer high 
resolution, multiple fonts and graphics. They are, 
however, relatively expensive. 

Ion deposition: Introduced in May, Delphax's 2460 
image output module is an innovation in line-printing 
technology. The 2460, a print engine selling for $8000 in 
OEM quantities of 500, is intended as the base 
component of a system. The base unit includes the print 
mechantsm, the ion-dot control electronics, an 8-bit 
(plus parity) parallel-data interface and a power supply. 
The company claims that a printer using the 2460 
mechanism can sell for one-half the price of competitive 
models. At 60 pages per min., the 2460 competes with 
printers using laser-xerography techniques and, be­
cause of the higher electronics content of t he 2460, can 

Columns Maximum forms Price Comments 
wldth(ln.) 

132 8.5 OEM Serial or parallel interfaces . 
quantity End-user prices $12,000 to 

1000: $15,000 
$5000 

132 17.8 44,000 Includes controller, interface, 
powered forms stacker 

132 17.8 $11 ,000, Includes controller and interface 
$14,000 

132 10.3 $11 ,000 OEM quantity 100: $7500. Self-
diagnostics. 1 0 letter-size pages 
per min. 

132 (136 17 $8525 LP series compatible with 
opt .) PDP-11 , LSl-11 , DG Nova or 

Eclipse, IBM Series 1 
132 (136, 16.8 $38,000 IBM 3211 plug-compatible . 
184opt.) Includes controller and interface 
132 (136, 16.8 $5665, Centronics and RS232 
184opt.) $7625, interfaces. Optional 48, 96, 128 

$11 ,415 character bands are operator-
changeable 

132 (136, 16.8 $13,640 Optional 48, 96 and 128 
184 opt.) character bands are operator-

changeable 
136 16.75 $20,000, Includes controller and interface 

$22 ,000 

136 16.75 $28,560, Includes controller and interface 
$30,240 

132 16.0 $10,450 64 or 96 (opt. ) character sets. 
to Programmed 1/0 controller 

$12,430 (opt. ); date channel controller 
(opt.) 
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Delphax's 2460 replaces the laser, 
scan mirror and laser modulator used 
in xerographic systems with a digitally 
controlled ion-projection device that 
lays charged image dots directly onto 
the surface of a dielectric-coated drum. 

claim higher reliability and greater cost-effectiveness. 
The 2460 replaces the laser, scan mirror and laser 

modulator used in xerographic systems with a digitally 
controlled ion-projection device that lays charged 
image dots directly onto the surface of a dielectric­
coated drum. The ion-projection device is an XY 

intersection of crossed conductors separated by mica 
insulators. When a burst of high-frequency AC is 
applied to one of these intersections, the mica dielectric 
breaks down and ionizes the air at that point. Once the 
intersection, or "ion pool,'' is energized, the ions are 
stripped from the pool, focused and projected through 
holes in a plate backing the XY intersection onto the 

Line Printers 

Manufacturer Model Type Speed 
(lpm) 

Data General Corp. 435X Series impact matrix 300 

1260-64, chain-train 600, 
1200-64 1200 

3121 , 3600 band 600, 
1200 

Dataproducts Corp. BP1500, band 1500, 
BP1800 1800 

8300, 8600. band 300, 600, 
8900 900 

2260, 2290 drum 600, 900 

2470 drum 1250 

Charaband 2550 band 1500 
(with 48-
character 

set) 

Decision Data Computer Corp. 6665, 6680, drum 650, 800, 
6610 1000 

Delphax Systems 2460 ion 2400 
deposition 

Fujitsu America Inc. M3030, M3021 band 370, 670 

General Electric Co. Terminal 310, belt 425 
340 
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dielectric surface of the drum. Toner is attracted to the 
negatively charged ion dots and is transferred to the 
paper by a pressure roller at a resolution of 240 x 240 

dpi. Heat is not required. 
Delphax claims that in addition to halving the initial 

cost, the 2460 allows users to operate the system at 
one-fourth the cost of competitive systems. Cost of 
ownership is rated at 1. 5 ~ per page based on monthly 
print volumes of 100,000 pages or more. 

Systems integrators have shown much interest in the 
new print mechanism, the major reservations being 
those that greets any newcomer: incorporating many 
new and untested aspects and the viability of the 
mechanism from a manufacturing standpoint. 

Magnetographic: The only line printer on the 
market using magnetographic or magnetic imaging, 
technology is AM International's PXL-6, introduced in 
September by the company's Printer Systems Division. 
Both General Electric and Honeywell are also said to be 
planning high-speed printers using this technique, with 
completion expected in 1982. 

The PXL-6 prints 6 ppm, or roughly 300 lpm. AMI 

plans to market the printer only to OEMS per page 

Columns Maximum forms Price Comments 
width (In.) 

132 16 $6300 to With serial , programmed or date 
$7000 channel controllers. For DG 

Nova and Eclipse systems 

132 (136 19.5 $11,485, $7635 in quantity 100. Price with 
opt. ) $22,515 controller and interface is 

$1 2,680 

132 (136 17.5 $7050 , $4750 in quantity 100. Price with 
opt .) $14,975 controller and interface is $8250 

132 (136 18.75 $17,500 Print density control , paper 
opt. ) $18,700 puller, adjustable forms 

(OEM thickness. Includes DP parallel 
single- interface 

unit 
quanti-

ties) 

132 (136 16 $5000, Operator-changeable print 
opt.) $6650, band. Optional RS232 and 

$9800 Centronics interfaces 

136 16.7 $9980 , Acoustic dampening hood. 
$13 ,000 Interfaces with entire line of DP 

printers 

132 (136 19 $23,670 Modular design allows OEM to 
opt.) select only those parts needed 

132 (136 18.7 $26,760 Charaband is operator-
opt.) changeable 

132 16.4 from Includes controllers and 
$16,000, interface. Compatible with IBM 
$18,500, Series/1: Sys /34,/38; 4300; 
$22,800 3030; 3; 360/370. Also 

DEC, DG and H·P systems 

132 N.A. $8000 Print mechanism with parallel 
(OEM interface and power supply. 

quanti-
ties ) 

136 17 $4800, Includes DP interface, off-line 
$5800 self-test diagnostics and fault 
(OEM indicators 

quanti· 
ties) 

132 15 $3895, Multi-interface capabi lities. 
$3860 Optional front load, low-paper 

sensor and forms basket 
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"WITH THE UCSD p-SYSTEM: 
WE CAN WRITE ONE APPLICATION 
THAT GOES FROM APPLE TO ZENITH:' 

! :.t : J :: :. ; • .. "' ..... 

""1>•~t>tY41<•f-­

-.i1ol'p~;''(~'1:!..f.,.-

-J".#¢j(.~ .. ~"'J-

HARRY BLAKESLEE, President, Denver Software 

0 ur business is bigger and 
better than ever. 
A lot of the credit for that 

goes to the UCSD p-System software 
from SofTech Microsystems. It's 
given us ten times the market we 
used to have. 

We can write a single, 
sophisticated applications program 
with the UCSD p-System-like our 
financial management package-and 
it just keeps on running. On Apple, 
Commodore, Ohio Scientific, Texas 
Instruments, Zenith, and more. 
That's the real beauty of the UCSD 
p-System. Any program you write for 
one microcomputer runs on others, 
both today and tomorrow. You protect 
your software investment, without 
restricting your hardware options. 

And with the UCSD 
p-System,you can use the language 
of your choice- UCSD Pascal,™ 
FORTRAN-77, BASIC, or assembly 
language. All are backed by SofTech 
Microsystems, a leading system 
software company who's been around 
for over a decade, who knows how 
to develop professional quality 
software, and who's committed to 
delivering it. 

Get a head start on tomor­
row. With the microcomputer 
software that goes from "A" to "Z:' 
Distribution licensing and single 
copies available. Write or call for 
details, so you can start going 
places, too. 

§CQJ[}3[f ~(b0={] 
mlCROSYSTems 
R SUBSIO IR R Y O F S O FTECH 

For the software that's going places. 
9494 Black Mountain Road, San Diego, 

CA 92126. (714) 578-6105 
UCSD P-System and UCSD Pascal are trademarks of the Regents of the University of California. TWX: 910-335-1594 

CIRCLE NO. 75 ON INQUIRY CARD 
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Applications with modest speed 
requirements can often find better 
price/performance with matrix 
serial printers. 

maintenance and supply costs are estimated at 2f or 
3¢ . 

The magnetic-imaging system, based on a technology 
licensed from Cubic Western Data, uses a continuous 
magnetic tape to transfer two lines of print to paper at 
a time. Transfer is effected by copier-toning tech­
niques. The PXL-6 has as many as four cartridge 
ROM-loaded fonts on-line simultaneously, and will be 
available with approximately 50 type styles. The 
printer produces graphics, including logos and letter­
head. It is aimed at builders of shared-resource and 
processing systems and multifunction word- and data­
processing systems. 

Laser: Laser printers use a beam of light to create 
latent dot images on the surface of a photographic drum 
or belt. These images are then transferred to plain or 

Line Printers 

Manufacturer Model Type SPeed 
(lpm) 

Hewlett:Packard Co. 2680 laser 3000 

2608 input matrix 400 

9876A thermal 480 

Hitachi FP1250 band 1250 

Houston Instrument 8200 Series electro-static 1000-
2400 

Mannesmann Tally T-3300 matrix 300 

Mead Digital Systems 2700 Dijit ink jet 800 ft. 
per min . 

NEC Trimliner band 300/600 

Oki data Slimline Series matrix 125-300 

Olivetti H 240 thermal 240 

Potter Instrument LP6351 matrix 500 

Printronix P-1 50/300/600 matrix 150/ 
300/600 

Storage Technology Corp. 1200, 1800 band 1200, 
1800 

2250, 2600, band 2250, 
3000 2600, 

3000 

4303/ 15 band 1500 

Teletype Model40 belt 300 

Xerox 9700 laser 18000 
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specially coated paper by means of a dry toner. 
Despite the attention that laser printing has received 

in the past few :'ears, only a small number of laser 
printers are available, and most of these have limited 
applications. 

"The major deterrent to laser printers has been 
reliability," says H-P's Bob McCaleb, adding that this 
problem has set the laser-printing industry back 
several years. IBM's 3800 and Xerox's 9700 laser 
printers have been haunted with reports of long and 
frequent down times, but many problems seem to be 
solved. "It's a brand new technology," points out Keith 
Davidson, manager of advertising and customer rela­
tions at Xerox Corp. "We all had to learn to use it, 
including customers." 

H-P and Siemens Corp. offer "second-generation" 
laser printers, which are less expensive, more compact 
and, say manufacturers, more reliable than IBM and 
Xerox printers were when they were introduced. H-P 
claims a 100,000-page MTBF, while DatagraphiX, Inc., 
which offers a printer based on Siemens's ND-2 laser 
device, says up-time for laser printers has increased 
markedly. 

Columns Maximum forms Price Comments 
wldth(ln.) 

132 (136 12.7 $121,000 User-defined character sets. 
opt.) 180-dpi resolution . Self-

diagnostics 

132 16.1 $10,400 Parallel interface, comb 
hammerbank, full graphics 
capability 

80 8.5 $4725 77-dpi resolution , graphics 
capability, HPIB standard 
interface, optional RS232 

132 17 $12,000 Manufactured by Hitachi Koki , 
marketed in U.S. by Nessei 
Sangyo America 

80/132 8.5-1 4.7 $2950to 192-character font. Katakana 
$3750 and Cyri llic optional 

132 15.8 $5495 RS232 interface available 

variable 18 $550,000 400 font styles. Dual tape drive 
optional 

132 18 $4800, Quick-change print band. 
$6920 RS232 interface optional 

132 16 $3620to 12•program-selectable fonts . 
$5380 Graphics optional 

80 8.75 $800 Printer/plotter version available 

132 16.7 $9000 Includes controller and interface 

132 16 $5480to DG, DEC controllers and RS232 
$8680 interface optional 

132 18.8 $32,900, Acoustical hood holds noise 
$68,200 level to 7 4 dbs 

132 (150 18.8 $80,350, Includes controller and interface 
opt.) $87,130, 

$94,700 

132 18.75 $38 ,320 Fully au tomated power stacker, 
off-line diagnostics, 
interchangeable 432-character 
print band 

80/132 15 $2317 Available in forms tractor and 
friction feed models, with or 
without cabinet 

variable 8.5 $380 ,000 300 x 300 dot/ in . resolution . 
(typical) Stores 12 128-character fonts 
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FULL DATA RECOVERY 
CIRCUITRY. Includes phase 
lock oscillator (PLO) to opti­
mize noise margins and in­
crease system performance. 

ROTARY VOICE COIL ACTUATOR. Faster, 
more dependable than band stepper actuator. 

LIGHTLY-LOADED, LOW MASS HEADS. 
Heads take off and land on a dedicated 
media zone. High signal-to-noise ratio 
provides higher data integrity. 

Now-a Winchester Drive 
with higher performance 

Available from your local ARROW or 
KIERULFF distributor or Control Data 
OEM sales representative. For more 
information write: OEM Product 
Sales, HQNOSJ, Control Data Corpo­
ration, P.O. Box 0 , Minneapolis , 
MN 55440. 

(5 2) CONT1'0L DATA 
Addressing society's major unmet needs 

as profitable business opportunities 
CIRCLE NO. 180 ON INQUIRY CARD 



Although there are fewer than 75 
families of line printers available, the 
selection spans a wide spectrum of 
speeds, prices and technologies. 

Even if reliability improves, the more-than-$100,000 
price of major laser printers will continue to limit 
acceptance. Lower price, even at a sacrifice of speed, 
may be the goal of the next generation of laser printers. 
Canon U. S . A. offers a 600-lpm, $11,000 laser printer, 
but many users find its price/performance unaccepta­
ble . 

The future 

New non-impact technologies promise to do for the 
line-printer industry what µps did for terminals: 
provide users with more capabilities at lower cost. 
Laser, ion and magnetographic printers are potentially 
more reliable than impact printers, because the former 
use fewer mechanical parts and offer high-speed 
printing at lower costs. How long before someone 
announces a high-speed, highly reliable laser printer 
selling for less than $10,ooo? Almost every major 
vendor in the computer industry claims to have such a 
printer under development, but few predict its ship­
ment before the mid- to late-1980s. 

Cross section of Charaband, a blending of band and train 
technologies, used in Data products Corp. 's 2550 line printer, shows 
ease with which type caps can be replaced for special fonts or 
maintenance. 

Sooner or later, a manufacturer will introduce a 
revolutionary printer and make it look easy. Then, 
other companies will be tempted to try their hands at 
the line-printer industry, offering refinements and 
reduced prices. Traditional line printers might become 
obsolete, very inexpensive or very specialized, such as 
those requiring multipart forms or fully formed charac­
ter printing. But NEC OEM marketing director Bruce 
Thatcher cautions against disregarding any technology, 
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Two "heavyweight" "super printer" contenders are the Xerox 
9700 "electronic printshop" (top) and the IBM 3800 printing 
subsystem. The 9700 simultaneously produces computer-generated 
text, business forms and a variety of graphics on standard 81h- x 
11-in. plain paper at 2 pages per sec. The 3800 operates as fast as 
13,360 /pm to produce about 10,000 11-in. sheets of printed paper an 
hour. It accommodates a variety of character sizes and styles on 50 
sizes of continuous forms . Both printers use low-power lasers to form 
character images. 

even if low-cost laser printing becomes a reality. "This 
is a cyclical business," he explains. "When everyone 
thought the magnetic-tape market would die , along 
came Winchester backup." 

For now, the industry can live comfortably with the 
selection of line printers. Improved reliability and 
price/performance have enabled the printers, especially 
band- and line-matrix printers to meet the needs of 
most users. The non-impact revolution is approaching, 
but this crop of line printers is unlikely to become 
obsolete in the near future. • 

David Freedman is editor of The Computer Review, pub­
lished by GML Corp. , Lexington , Mass., and technical director 
of GML's on-line database of computer hardware information. 
David Simpson is editor of GML's Computer Peripherals 
Review. 
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Announcing the new math for OEMs 
IBM 370 software goes right into our System 311 hardware. That 
equation gives you four big advantages. 

I. Total IBM compatibility. Both the 311 and 312 use the 370 
instruction set and run DOS/ VS, DOS/ VSE, OS/VSl and VM/ 370 
System Control Programs. That equation conserves your invest­
ment in hardware, software and staff training. 

II. Better profit margins. The System 311 and its big brother, 
the 312, are available to you at savings of up to 50% of 
the comparable IBM 370/ 138, 4331-2 and 370/ 148 
mainframes. That kind of math is easy to 
understand. 

III. A complete integrated system-not a PCM. 
The 311 and 312 have integrated controllers, so 
you don't have to use expensive IBM peripherals. 
Four-Phase ships the systems with disc and tape 
drives, communication devices, printers, card 
readers and a console CRT. All that adds to your 
profit margin. 

IV. Nationwide support. You can support users yourself, or take 
advantage of a Four-Phase service contract. We have over 1000 
service personnel in more than 130 locations across North America. 
If you like the way the new math adds up, call us at 1-800-528-6050 
extension 1599 (in Arizona call 1-800-352-0458 extension 1599) 
and ask for our brochure on the Systems 311 and 312. Or complete 
the coupon below. 
r-----------------------, 
I Four-Phase Systems, M/S 52-IOA 7, 10700 N. De Anza Blvd., Cupertino. CA 95014 I 

Name Title I 
Company I 
Address City I 
State Zip Phone I 

--------------------~ 

Ill Four-Phase Systems 
The Distributed Processing Company 
10700 North De Anza Blvd., Cupertino, CA 95014. 

CIRCLE NO. 77 ON INQUI RY CARD 
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© RIXON Inc., 1981 3031 

DCX815 DCX836 
FEATURES STAT MUX STAT MUX 

Total Compatibility v v 
Input Channels 4 to 8 4 to 60 
17 Input Speeds, 50 to 9600 bps v v 
Composite Links 1 1 
EIA Controls ( 4 FOX/Channel) v v 
Automatic Baud Rate Detection v v 
Down Line Loodin v v 
Flow Control v v 
Buffer Overflow Control v v 
Channel Test - Non-lnterferin Validation v v 
Buffer Size (BYTES) 5.5 K 64 K 
Link Statistics Reporting 
User Controlled Networkin 
User Controlled Switchin 
Port Contention 
Automatic Reroutin 
Event Lo 
Connection Statistics 
Network Supervisor Terminal 
Enhanced Network Statistics 

~ 

.. - --

DCX840 DCX850 
NETWORK MUX SWITCHING MUX 

v v 
4 to 240 4 to 240 

v v 
Up to 15 Up to 14 

v v 
v v 
v v 
v v 
v v 
v v 

256 K 256 K 
v v 
v v 

v 
v 
v 
v 
v 
v 
v 

and many more features ore 
common to all of our DCX 
Statistical Multiplexers. 

"-~ 

RIXON1NC. 
2120 Industrial Pky., Silver Spring, Md. 20904 
301 -622-2121 •TWX 710-825-0071 • TU< 89-8347 

CIRCLE NO. 78 ON INQUIRY CARD 



PRINTIRS 

Teleprinter industry 
consolidation 

goes vi1 lually unnoticed 
PATRICK KENEALY, Associate Editor 

Consistent sales and glamorous entries 
mask ominous industry rumblings 

For years, the teleprinter industry has lived in the 
shadow of the more exciting CRT-terminal industry. 
While 1981 display-terminal sales reached $1.5 billion, 
the year's teleprinter sales totaled only $200 million to 
$300 million. More than 1. 5 million teleprinters are 
installed worldwide, while the much newer display 
terminals have an installed base of roughly 3 million 
units. Teleprinter market research is correspondingly 
less plentiful and exact than CRT research, but GML 
Corp., a Lexington, Mass. , research firm , has informa­
tion pointing to a serious shakeout in the teleprinter 
industry. 

GML's data on the products and firms that define the 
teleprinter industry are as instructive as the more 
usual data on the buyers and the cash flows that define 
the teleprinter market. Industry developments follow 
user preferences but dictate buyer choices, so a 

·shakeout is of immediate concern to current and future 
buyers alike. To explain this very real shakeout, one 
must examine historical teleprinter prices and the 
technologies that make those prices possible. 

A formerly stable past 

The teleprinter industry has been a stable one. The 
number of models offered to end users and system 
integrators grew steadily from 1970 to 1977 at an 
average annual rate of 35 percent (Fig. 1) . As 
competition between manufacturers intensified , tele­
printer prices fell from an average of more than $4800 

in 1971 to more than $4000 in 1977. This seemingly 
gradual price decline proved too difficult for many 
manufacturers to sustain, and in 1978 , six fewer 
teleprinters were available than in the previous year. 
Encouraged by better economic times in 1979 and 1980 , 

manufacturers introduced more models than they 
discontinued and brought the total number of teleprint­
ers on the market to nearly 300 by December, 198 0. 
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Fig. 1. The number of teleprinters on the market fell drastically 
during 1981. Sales in the $250-million-per-year market remained 
stable, but user choices were severely restricted as dozens of 
manufacturers cleaned house. 

In 1981, more than a dozen new models were 
introduced, but manufacturers discontinued more than 
100 models, and the number of models on the market 
fell 37 percent-from 292 to 185 by November. 
Industry analysts report low but stable sales for 198 1, 

but user choices are severely curtailed. 

Prices stay homogeneous 

Increased competition and new technology, especial­
ly in keyboards, casings and matrix print heads have 
steadily lowered average teleprinter prices over the 
past decade . Cost-cutting innovations have been less 
dramatic in the past few years, and prices have fallen 
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The number of teleprinter models 
offered for sale to end users and 
systems integrators grew steadily from 
1970 to 1977 at an average annual rate 
of 35 percent. 

more than 1 percent per year compared to an average 
annual drop of 3 percent from 1971 to 1977 (Fig. 2). This 
year's average teleprinter price of $3881 was only 
slightly lower than last year's average of $3908, but the 
difference between past and current price distributions 
gives a better picture of teleprinter pricing trends. 

4800 

4700 

4600 

4500 

§: 4400 
Q) 
u 
"§. 4300 
Q) 

"' ~ 
Q) 4200 
~ 

4100 

4000 

3900 

3800 

3700 Source:GMLCorp. 

~·~·n·~·~·~ 1 TI 1 n'TI 1 ~·~ 

Fig. 2. Average teleprinter prices have fallen slowly over the past 
decade to reflect less expensive circuits, keyboards, casings and 
print mechanisms. Major innovations have been scarce in recent 
years , and unit prices have dropped by less than 1 percent annually 
for the past three years. 

Fig. 3 shows the distributions of 1980 and 1981 

teleprinter prices. The two spreads are similar, but the 
1981 distribution is skewed to the left, lower than the 
1980 distribution, reflecting the emphasis manufactur­
ers place on low-end models. Last year marked the first 
time that more than half of the teleprinters on the 
market sold for less than $3000 each. Teleprinter prices 
remain higher than similarly intelligent CRT terminals 
and lower than CRT/serial-printer combinations, and 
cost cutting innovations have been scarce in recent 
years. As in the CRT industry, though, manufacturers 
add features and sell price/performance when they can 
no longer sell price alone. While recent technology has 
done little to cut unit prices, it has done much to 
enhance local capability. 

Technologies diverge 

Teleprinters are distinguished technologically by 
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Portable teleprinters have given way to very portable teleprinters 
such as the Lexicon LEX-21 and the Quint Systems KSR-743. The 
Lexicon unit includes a telephone hookup and prints 40 columns 
while occupying the same desk space as a sheet of notebook paper. 
The Quint Systems unit prints full BO-character lines but doesn 't fit in a 
briefcase. 

printing method, speed, size and local intelligence (Fig. 
4). They are still fairly evenly divided between matrix 
and solid-font mechanisms, but the trend is toward 
matrix methods. Matrix printers offer high speed-to­
price ratios, while solid-font printers produce high­
quality copy at relatively low speeds. 

The cost and size of high-speed, solid-font print 
mechanisms, like those made for low-end line printers, 
make them impractical for incorporation into teleprint­
ers, and virtually all solid font-teleprinters use daisy­
wheel mechanisms and operate at 65 cps or slower. 

Progress in matrix-printer design, on the other 
hand, has been rapid. Multi-pass and high-density print 
heads have improved the legibility of matrix-printer 
output at the expense of speed-to-price ratios. Eighty 
percent of all teleprinters use impact-print mecha­
nisms, popular for legibility and for their multi-copy 
and plain-paper capabilities. 

All solid-font teleprinters and 69 percent of all matrix 
teleprinters are impact devices. Non-impact thermal, 
electrostatic and ink-jet teleprinters all use matrix 
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Low-cost, 
high-perforinance 

graphics. 
At only $10,800, Hewlett-Packard's Model 5 
microsystem now includes an integrated HP 2623 
graphics terminal (with 
built-in graphics printer) 
and our powerful Graphics/ 
1000-11 software. So you can 
picture your more demand­
ing applications without the 
expense of add-on graphics. 

Easy does it. 
Graphics/1000-11 uses 
straightforward, high-level 
graphics commands that let 
you concentrate on getting 
to the solution-without 
writing time-consuming subroutines. And, the 
device-independent software allows you to develop 
your applications without worrying about which 
peripherals will be used. This reduces development 
time and maintenance costs. 

Big software. Small package. 
The Model 5 is built around our popular two­
board, V2 megabyte L-Series microcomputer. But 
don't let the system's small size fool you. You get 
a powerful, real-time, multiprogramming, multi­
user operating system. And you can choose from 
among any of four languages for developing your 
programs - Assembly, Pascal, FORTRAN 4x or 
BASIC. There's also our advanced HP DSN net­
working software and our award-winning IMAGE 
data base management system. All of these pack-

ages are upwardly compatible throughout the 
entire HP 1000 line. 

M~tching the 
system to the job. 
The L-Series graphics 
microsystem is completely 
modular, so you can con­
figure a system that pre­
cisely matches your appli­
cations. Hard discs and 
other peripherals (including 
a wide range of graphics 
devices) can be plugged in 
directly. And if there's ever 
a problem, you won't have 

to worry about multiple vendors. The entire system 
is backed by HP's full range of customer services, 
provided from 170 offices around the world. 

To get the complete picture on this new graphics 
microsystem, contact your local HP sales office 
listed in the White Pages. We'll be glad to arrange 
a hands-on demonstration . Or, write for more 
information to Hewlett-Packard , Attn: Joe 
Schoendorf, Dept . 08117, 11000 Wolfe Rd. , 
Cupertino, CA 95014. 

Get a clear picture of what computer graphics 
can do for you at Productivity '82. Watch your 
newspaper for more details. 

When performance must be measured by results. 

r//pw HEWLETT 
~~ PACKARD 

Prices US A. list. OEM qua ntit ies of JOO. 
22105 

HPDS1 60 





Teleprinter speed is closely related to 
printer technology and, after price and 
printing method, is the most important 
distinguishing teleprinter characteristic. 

mechanisms to offer quiet, medium-speed printing at 
moderate prices. Thermal and electrostatic printers 
require no ribbons and are less mechanical than impact 
matrix printers (hence more reliable) but suffer from 
single-copy and special-paper limitations. Thermal 
printing is the most popular non-impact printing 
technology and is used in 18 percent of all teleprinters. 
Ink-jet print mechanisms offer fast, absolutely silent, 
near letter-quality printing but are expensive and need 
ink cartridges just as impact printers need ribbons. 
Although half a dozen serial printer vendors offer 
ink-jet printers, the 270-cps Siemens PT80I is the only 
widely used ink-jet teleprinter. 

Speeds slacken 

Teleprinter speed is related closely to printer 
technology and, after price and printing method, is the 
most important distinguishing teleprinter characteris­
tic. Teleprinter speeds range from less than 10 cps to 
more than 300 cps for the fastest matrix printers, but 
98 percent or more operate at 10 to 20 cps. Fig. 5 shows 
the distribution of current and last year's speeds. Most 
of the units with speeds lower than 60 cps are solid-font 
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Fig. 3. Tight price distributions are characteristic of the teleprint­
er Industry, but 1981 's distribution has shifted slightly lower than 
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impact printers. A few fast daisy-wheel and slow, 
high-resolution matrix printers have speeds of 70 to 100 
cps. A full 15 percent of teleprinters run at 120 cps, and 
many thermal and electrostatic models are in this 
group. To a large extent, 120 cps is the industry 
standard for fast medium-priced matrix devices. Tele­
printers faster than 120 cps are generally more 
expensive matrix devices, although some devices 
selling for less than $3000 operate at 180 cps. 

The 180- to 200-cps range is the realm of today's 
fastest popular teleprinters. The popularity of 1200-bps 
communications lines and modems has made 120-cps 
models popular for remote and local use. Widespread 
demand for faster teleprinters will materialize only 
with improvements in teleprinter error checking and 
general-purpose, especially telephone, communications 
equipment. In 1981, teleprinter speeds remained in 
recognized historical ranges, but the distribution of 
speeds changed. The average speed of all commercially 
available units fell 30 percent from 59 cps in 1980 to 40 
cps in 1981. 

Technology has reduced teleprinter prices more 
slowly than the market desired but has increased 
speeds faster than the market required. Price competi­
tion has made margins on conventional units danger­
ously narrow. New technology has been used to 
differentiate teleprinters by intended application rath­
er than by strict price/performance. Current models 
incorporate cassette and diskette storage drives; com­
pressed, wide and foreign print fonts; and single- or 

1980 

. 1981 

5000 6000 7000 8000 9000 10,000 

Price($) Source:GMLCorp. 

19BO's. Last year (1981) marked the first year that more than half the 
teleprinters on the market sold for less than $3000 each. 
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... Over one 
megabyje of 
user available RAM for your HP9845! * 
Yes, you read it right! Over 1 
megabyte of user available RAM 
for your 9845! The lnfotek AM 458 
memory consists of two circuit 
boards, each containing 524K 
bytes of memory. The boards 
are form, fit and function inter­
changeable with the 131 K byte 
boards designed for your 
machine. The installation can be 
made in minutes and does not 
involve any modification of your 
HP 9845. 

~I~ lnfol'ek 
~ Sysl'esns 

INFOTEK SYSTEMS 
1400 North Baxter Street 
Anaheim , CA 92806 
(714) 956-9300 Telex: 182283 

European users contact: 
INFAX 
Computer Products GmbH 
Neustrasse 9, 6231 Schwalbach /Ts. 
West Germany, 
06196-86067, Telex: 418310 insy d 

• A Product of Hewlett-Packard 

Just imagine what you can 
do with a diskette of data IN 
RAM. Data-base routines, sorts 
and searches can run many 
times faster. No need to buy a 
second disk drive just to make 
backup disks-copy from 
memory and do it much faster. 
And how about those real-time 
instrumentation applications 
where data is generated faster 
than you can dump to disk. 

Now for the best part, the price: 

$4500 per 

' 524K byte board . 

Availability is now! 
For a demonstration in your 

machine, call collect in California, 
(714) 956-9300. 

Nationwide call toll free, 
1 (800) 854-3469. 

Or return the coupon. ,----------, 
Name ___ ______ Title ________ _ 

Company ---- -------------

Street _ _________________ _ 

City _________ State ____ Zip. ___ _ 

Country ________ Phone _______ _ 

We have 
No. of units Make Model 

No. of units Make Model 
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Honeywell's newest number of its 
VGR-4000 family of video graphics 

• recorders produces fast, clear, 

Announcing easy-to·r.ead hard copy re.cords 
of anything your DVST display 

h• h can present. a new IQ That's because our new VGR-4000 

I t
• graphics recorder for DVST's utilizes reso u ion a high resolution format w~th 2?00 x 

• 2000 sample points, inde· 

hard copier for ~~~d~~~i~!r~i:p~~~r~ze . 
DVST* displays. ~~~k~~~e~e~~;~r

0

i~ 
only 14 seconds. 

I 
You can choose 

From HoneUUJe} from two sizes of 
'J • • • picture formats that 
are switch-selectable with no board 
changes or complex adjustments. 
You can also select black-on-white 

or white-on-black pictures, simply by 
flipping a front-panel switch. 

With the multiplex option, you can 
even mix 11-inch and 19-inch display 
sizes without adjustments. An option· 
al built-in test pattern generator aids 
troubleshooting and verifies proper 
unit operation. 

Arrange for a free demonstration. 
See for yourself what we can accom· 
plish together. Call Durke Johnson 
today at (303) 773-4818. Or write for 
free detailed information and a 
sample record: 

Honeywell Test Instruments Division 
P.O. Box 5227, Denver, CO 80217 

WE'LL SHOW YOU 
A BETTER WAY 

•oirect View 
Storage Tube 

Honeywell 
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Faced with a shrinking share of the 
general-purpose terminal market as a 
result of slow price cutting, teleprinter 19ao 

vendors are packing their products with 
new features. 

multi-line displays. Special-application devices include 
point-of-sale, graphics, communications (Telex, TWX 
and DDD) foreign-language, data-encryption and word­
processing teleprinters. 

Portable models are the most popular special-purpose 
teleprinters. Of the 29 portable units on the market, 
most are briefcase sized and feature integral modems 

Pedestal-mounted teleprinters such as this General Electric unit 
are the most common physical teleprinter type. As brand identity gets 
harder to establish and office space gets more expensive, manufac­
turers will introduce more streamlined desk-top teleprinters. 

and acoustic couplers. Allen G. Jacobson, president of 
Computer Transceiver Systems Inc. , exemplifies the 
bullish attitudes of portable teleprinter manufacturers: 
"We believe that the growth rate of portable, typewrit­
er-sized terminals will continue at approximately 25 

percent per year. But, he says, "Growth will peak 
within the next five years," and spectacular new 
growth will come only with the penetration of the new 
home market. 

A foggy future 

The industry consolidation of 1981 has further 
obscured the already-murky future of the teleprinter. 
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1981 

Impact 
matrix 
36% 

Thermal 
matrix 
15% 

Impact 
matrix 
45% 

Electrostatic 
matrix. 3% 

Source:GMLCorp. 

Impact 
solid font 

45% 

Impact 
solid font 

35% 

Fig. 4. Teleprinter technology is moving toward matrix methods 
and away from solid fonts . Matrix printing is gaining popularity in 
impact and non-impact applications because it produces high 
speed-to-price ratios. Solid font printers produce better quality output 
at slower speeds, but matrix printer resolution is improving daily. 

By definition, teleprinters provide users with interac­
tive data communications and constant hard copy. The 
teleprinter's self-sufficiency is at once its raison d'etre 
and its curse. Users valuing hard copy or portability 
more than price or speed buy teleprinters, but most 
multiterminal users follow distributed processing 
trends and buy display terminals with one shared serial 
printer for every four or five displays. Word processing 
seemed promising as a growth area for teleprinters as 
more and more word processors were tied into 
data-processing systems, but the trend to clustered, 
CRT-based word-processing systems bodes ill for the 
teleprinter. 
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Increased competition and new 
technology, especially in keyboards, 
casings and matrix print heads have 
steadily lowered average teleprinter 
prices over the past decade. 

Faced with a shrinking share of the general-purpose 
terminal market as a result of slow price cutting, 
teleprinter vendors are packing their products with 
new features. New units offer high-resolution graphics, 
extensive editing and word processing and larger buffer 
memories. Buffer memories are supplemented by 
program memories, and several µp-based, locally 
programmable units are available. Production costs will 
fall as manufacturers narrow their product lines and 
build more copies of fewer models. General-purpose 
users will have fewer, more flexibly configurable 
models to choose from. 

As some teleprinter manufacturers enhance their 
mainstream units, even more will develop terminals for 
special uses. Lexicon offers a teleprinter with a 
telephone hookup that occupies the same amount of 
desk area as a sheet of notebook paper, and CTSI offers 
a portable unit that prints 136 columns on 14%-in.-long 
paper. Other vendors offer International Business 
Machines Corp., Hewlett-Packard Co. and Burroughs 
emulators. Still others offer units with answer-back, 
editing and large buffer memories for public- and 
private-wire communications networks. The largest 

40 
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manufacturers are developing special products for the 
banking, airline, retailing and securities industries, and 
a few companies manufacture or adapt teleprinters for 
military use. 

The teleprinter industry did not crumble or even 

Desk-top teleprinters such as this Anderson Jacobson 860 are 
gaining popularity for office applications. With an accompanying 
modem the 860 communicates at 1200 bps and attains burst printing 
speeds of 140 cps. 

crack in 1981; it just cleaned house for the 1980s a year 
too late. The spread of word and distributed processing 
have ambiguous implications for the teleprinter indus­
try. The home-µc market may represent a teleprinter 
growth area if buyers can be convinced to substitute 
teleprinters and TV sets for display/serial-printer or 

D 1980 

. 1981 

20 40 60 80 100 

Speed(cpsj 

120 140 160 180 200 

Fig. 5. Teleprinter speeds have dropped overall compared to 1980 
figures. The average speed of all teleprinters offered during 1981 
was 40 cps, down 30 percent from the previous year. Manufacturers 
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have narrowed their product lines and are concentrating sales and 
development efforts on popular 30- and 120-cps models. 
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The best reason to 
buyournew620 printer 

is 011r 630 printer. 
Introducing the new Diablo 620 printer. The 

first low-cost, low-speed printer good enough to be 
part of the Diablo family. The 620 prints ur to 
25 CPS and features automatic print whee recog­
nition. Like our 630 printer, the 620 is built with the 
kind of quality and reliability Diablo printers are 
famous for. 

Each long-life plastic daisy wheel can be dropped 
in without removing the ribbon and will last for 
more than 15 million characters. Wheels are currently 
available in four pitch styles and a variety of fonts. 

The new Diablo 620 is constructed with a total 
of five modules for an MTTR of 15 minutes and 
an MTBF of 2500 power-on hours. It features a single 
PCB, an RS 232 serial interface, a buffer of 512 
XEROX~ D1ab lo~ 620, and 630 are tratbnarks of XEROX CO RP O RAT ION. 

bytes, and complies with VDE 0730, 0804 and 0871, 
and FCC Classes A&B. 

If you'd like more information on the growing 
family ofDiablo printers, write to Diablo Systems, 
Inc., P. 0. Box 5003, Hayward, California 94545, or 
contact the Diablo Systems sales office nearest you. 

For cost-effective, highly reliable printers, Diablo 
is the only name you need to know. 

Because quality runs in the family. 

Diablo Systems 

XEROX 
DIABLO SYSTEMS BRANCH SALES OFFICES 

CALIFORNIA ILLINOIS 
(408) 946-9574 (312) 381-3661 
(213) 328-0351 

MASSACHUSETTS NEW JERSEY TEXAS ENGLAND FRANCE GERMANY 
(617) 890-6400 (201) 727-2357 (214) 234-0885 048-62-71991 (1) 621.64.58 (089) 3 51 70 85 
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Teleprinters should keep their 15- to 
20-percent dollar volume of the terminal 
market by virtue of their integral 
hard-copy capabilities, compact size 
and growing functionality. 

television set/keyboard/serial~printer combinations in 
their systems. Most teleprinter manufacturers are 
primarily serial-printer manufacturers, so sales reve­
nues in the conjectural case above would end up in the 
same pockets. Because prices and margins are higher 
for teleprinters than for RO serial printers, manufactur­
ers will continue to push teleprinters in the face of 
stable if not skyrocketing demand. A case in point is 
Centronics, which sells a wide range of serial printers. 
The company offers only one teleprinter, the veteran 
model 761, but says it has plans in the teleprinter 
market. 

Teleprinters should keep their 15- to 20-percent 
dollar volume of the terminal market by virtue of their 

integral hard-copy capabilities, compact size and grow­
ing functionality. As more electronic, less mechanical 
printer technologies reach the market in the form of 
less expensive high-resolution print mechanisms, tele­
printer prices should fall. Teleprinter manufacturers 
that put the same effort into print mechanisms as 
display terminal manufacturers put into refining and 
mass producing CRTs will reap CRT-sized sales reve­
nues. 

Teleprinter manufacturers will have no single indus­
try-wide goal such as speed in the line-printer industry 
or price in the dumb-CRT-terminal industry. Instead , 
they will follow the divergent goals of speed, price, 
print quality, portability, intelligence, customization 
and emulation. The teleprinter industry shows the 
signs of intense competition common to any mature 
market, but shows no signs of the technical obsoles­
cence that slowed the paper-tape and card-reader 
markets. The need for self-sufficient remote terminals 
will keep the teleprinter industry alive, and the 
innovative serial printer technology will keep it 
healthy. • 

TELEPRINTER SUPPLIERS 

The following is a guide to teleprinter termi nal Honeywell Information Systems, Minneapolis, Minn. 442 
vendors. An extensive model -by-model teleprinter For more IBM Corp., Armonk, N.Y. 443 
survey will appear in our March data comm uni- information, Portable electrostat ic matrix units w ith integral 
cat ions issue. Circle No. storage and displays 
Anderson Jacobson, San Jose, Calif. 427 Lear Siegler, Anaheim, Calif . 444 
800 series of solid font units and a new Two 180-cps impact matrix units. 

impact matri x unit Lexicon of Miami, Miami , Fla. 445 
Applied Computer Systems, Sunnyvale, Calif . 428 LEX-21 portable te leprinter 
SA300 µp-based daisy-wheel unit 

Logabax, Arcuell , France 446 
Centronics, Hudson, N.H. 429 Buffered 180-cps matrix units for communications 
761 impact matrix unit applications 
Computer Devices, Bu rlington, Mass. 430 Microdata Corp., Irvine, Calif . 447 
A wide variety of portable, thermal and matri x A few high-speed matrix units for use w ith 

units sold under the Miniterm name proprietary computer system 
Computer Transceiver Systems, Inc. (CTSI), 431 NEC Information Systems, Lexington , Mass. 448 
Paramus, N.J. Print-thimble-based Spinwriter series of 55-cps units 
Execuport line of full -funct ion portable units 

Olivetti Corp., New York, N.Y. 449 
Data General Corp., Westboro, Mass. 432 A few 30-cps models with optional storage 
180-cps impact matrix unit in its Dasher series; 

Qume Corp., Hayward, Calif. 450 DTC-300 and 380 series of daisy-wheel units 
Sprint series of daisy-wheel units, low-speed solid 

Dataproducts, Woodland Hills, Calif. 433 font units 
50-cps sol id fon t and 340-cps impact mat rix units; 

Qwint Systems, North brook, Ill. 451 120-cps impact matrix unit , the 6540 fast and 
KSR-743 portable unit slow impact matrix units, the 1640 daisy-

wheel unit Siemens, Munich, Germany 452 

Diablo, Hayward, Cal if. 434 
Impact matrix and ink-jet units 

630KSR daisy-wheel unit Systematics General , Fal ls Church , Va. 453 

Digital Equipment Corp. Maynard, Mass. 435 
Ruggedized units for military use and a fast impact 

30· and 120-cps teleprinters in the DECwri ter series matrix unit 

Digitronics Division of Comtex Information 436 
Teletype, Skokie, Ill. 454 

Systems, Cumberland, R.I. Several impact solid font and impact matrix units 

400 AlphaVerter with standard off-line storage Telex Terminal Communications, Raleigh, N.C. 455 
and optional display A variety of IBM-compatible units 

DMC, Santa Clara, Calif. 437 Texas Instruments, Dal las, Texas 456 
Special -purpose financial terminals Silent 700 series of portable thermal matrix terminals 

E-Systems, ECI Division , St. Petersburg , Fla. 438 
and Omni-800 series of impact matrix models 

UCG-136, a 120-cps impact matrix unit Trans-Lux, Norwalk, Conn . 457 

Extel Corp., Northbrook, Ill. 439 Impact matrix units for Telex and TWX applications 

Specialized units for Telex and private wire Trendata Corp., Sunnyvale, Calif. 458 
communications Solid font and fast matrix units 

General Electric Co., Waynesboro, Va. 440 Trendcom Corp., Sunnyvale, Calif. 459 
Terminet series of impact solid font and matrix Low-cost thermal matrix units 

printers with speeds from 30 to 200 cps Xerox Corp., Dallas, Texas 460 
Hewlett Packard Co., Palo Alto , Calif. 441 Da isy-wheel units and a 200-cps impact mat rix 

Thermal and impact matri x units in its 2600 series model 
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The Timeplex El SERIES is a complete data 
concentrator system designed to economi­
cally link clusters of remote terminals to your 
minicomputer. 

EI SERIES: Cuts communications costs. 
Suddenly, saving communications costs by 
linking several terminals to one shared tele­
phone line becomes easy. 

Unlike the competition, the Timeplex 
El SERIES simplifies the challenge of point­
to-point communications by incorporating 
three functions in a single compact unit. One 
system offers you a statistical multiplexer sup­
porting 4to16 asynchronous channels, plus 
an optional statistical multiplexer for an addi­
tional synchronous channel , plus an optional 
integral high speed modem. 

Minicomputer users: 

Timeplex offers 
a one-stop system 
solution for 
communicating 
with multiple 
remote terminals. 
Economically. 

Asynchronous statistical multiplexer 

Synchronous statistical multiplexer 

High speed modem 

E/SERIES: Puts it all together. Putting 
three functionally distinct modules in one 
enclosure eliminates external communica­
tions units and bulky, expensive cables. And, 
a minicomputer interface option further 
reduces costs. The result: System planning 
and installation is extremely simple. Reliability 
is enhanced. Costs are dramatically reduced . 

Free step-by-step Guide. This easy-to­
understand booklet contains all the facts on 
how to remote your terminals, simply and eco­
nomically. Just write or call Timeplex for your 
free copy. 

For the name of the E/ SERIES stocking dis­
tributor nearest you , call 201-368-0736. 

Timeplex, lnc./One Communications Plaza/ 
Rochelle Park, N.J. 07662. 

The technology leader 
in data communications 
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('onfigura11on shown indudrs two sl imline double sided, double density drives, 40 M byte Winchester subsys1em with 1ape bark-up. 

The New 8000 SX Micro Computer System With Wmchester And Floppy And Tupe 
Winchester technology 

brought a tremendous increase 
in capacity, but it also dumped 
a big problem in your lap. 

How to dump all that data? 
Trying to transfer 10 to 40M 

bytes of data between Winchester 
and floppies takes an armload 
of diskettes and a lot of time. 

Cartridge tape is fast, but not 
efficient for random file handling. 

Answer? 

The new 8000 SX Micro 
C.Omputer System with Winchester 
plus Floppy and Thpe. It lets you 
back up and restore a single file 
or a complete drive with 
maximum efficiency. 

Choose from 10, 20 and 40M 
byte Winchester subsystems, with 
error detection and conection, 
capable of loading a 20K byte 
system program in less than 
a second. 

The floppy subsystem offers 
up to l.2M byte per 8" drive. 

The bulk memory subsystem, 
an incremental cartridge tape 
drive, stores up to 17M byte on 
a single cartridge. 

And, of course, the computer 
itself offers proven IMS top per­
formance and reliability. C.Ompare 
its full 2-year warranty. 

Operating systems include 
CP/ M, MP/ M, and the incredibly 

powerful TurboDOS. 
For all the facts and the 

location of your nearest IMS 
International dealer, call us today 
at (714) 978-6966. Or write: 

NTERN4TIOlllAL 

We Build Computers As IfYour Business 
Depended On Them. 
2800 Lockheed Way, Carson City, NV 89701 
Telex: 910-395-6051 

CP/M & MP/ M, TM or Digital Research • TurboOOS, TM of Software 2000 • FMS-80, TM of DJR Aswciates • WORDSTAR, TM of MICRO PRO· ACCOUNTING PLUS, TM of SOF1WARE DIMENSIONS 
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PRINTERS 

A look 
at the Japanese 
printer industry 

LORI VALIGRA, News Editor 

Here 's a first-hand observation of some of the main companies 
that have made the Japanese so successful in the printer market 

The approach to Japan by air takes one over barren 
shores and mountains .and almost desolate farm re­
gions. At first sight, it is difficult to fathom how the 
people of this tiny country could have pulled together 
their resources to become a major supplier of products 
whose quality has received worldwide acclaim. But, 
when exposed to members of this quiet, patient, 
delicate society, steeped in history and protocol, it is 
apparent that the diligent Japanese, with their insatia­
ble desire to learn, have applied their cultural strengths 
in business. 

U.S. peripheral manufacturers, particularly those 
that sell low-end printers, have felt the Japanese 
muscle flex over the past year. Combined figures from 
Oki Electric Industry Co., Tokyo Electric Co., Ltd. 
(TEC), and Shinshu Seiki Co. (Epson) show that more 
than 500,000 small dot-matrix printers were shipped 
worldwide last year, and almost half of those were 
exported to the U.S. Numbers compiled by Data­
quest, Inc., a Cupertino, Calif., market-research firm, 
are more conservative. Dataquest shipment estimates 
for less-than-$1000 printers by those three companies 
are 120,000 in 1981, which could grow to 250,000 to 
275,000 this year. This means that last year, the three 
held a 30 percent market share, and this year are 
expected to hold as much as 50 to 60 percent. Part of 
this growth, Dataquest says, is a result of large orders 
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of small printers from International Business Machines 
Corp. and Hewlett-Packard Co. 

Centronics Data Computer Corp., whose name was 
once equated with leadership in dot-matrix printers, 
was bumped from its top market berth. Others, such as 
Anadex, Inc., retreated from the intense low-end 
competition (MMS, May, 1981, p. 27). 

"They (Japanese manufacturers) have consistently 
waited, until now, for markets and standards to 
emerge. They built products to meet the standards and 
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have done very well," says 0. Ralph Finley, vice 
president and director of the Electronic Printer Indus­
try Survey at Dataquest. 

The onslaught of Japanese printers shows every 
indication of continuing. This article intends to give a 
perspective from first-hand observation of some of the 
main companies behind the success (see "Japan chal­
lenges at System '81," p. 89). Although the potpourri of 
less-than-$2000 low-end printers can be classified in 
many ways, major product lines of companies are 
grouped here into general technologies, such as dot 
matrix and fully formed, so that each company's 
approach to its market segment can be compared and 
contrasted. Also included is a look at future technolo­
gies that may fall into the low end. 

The Japanese view of success 

Although the following figures may seem exaggerat­
ed, Japanese manufacturers know they are doing 
extremely well in the U.S. market, and they aren't 

Epson has two manufacturing facilities for printers in the 
Shiojiri-City area northwest of Tokyo. This assembly line is in the 
main Epson plant. Demand for Epson 's MX series printers is so great 
that the company is air-shipping 4000 printers to the U.S. each week. 
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modest about it. An article published in Japan's Nikkei 
Sangyo Shimbun (Nikkei Industry Newspaper) last 
October that was translated into English for MMS, says 
the export of small Japanese printers is growing so 
rapidly that Japan is expected to lead the world market 
soon. About 70 to 80 percent of the u.s. market for 
those printers already is held by the Japanese, the 
article claims. 

Printer shipments by Shinshu Seiki, Oki and TEC 
have doubled over the last year, "and they can hardly 
meet orders at the moment. Since small-sized comput­
ers, including personal computers, have become very 
popular recently, the demand for Japanese-made, 
small-sized printers connected to those computers has 

Production of the NEC 3500 Spinwriter at the company's Niigata 
plant on the Sea of Japan will more than double by April . 

been showing a remarkable growth because of their 
excellent quality," the article states. Figures supplied 
by the Japan Electronic Industry Development Associ­
ation (JEIDA) to the Ministry of International Trade and 
Industry (MITI) show that 653,000 serial printers, with 
a value estimated at $700 million (assuming 200 yen = 

$1), will be shipped by Japanese companies in the year 
ending March, 1982. During the same period, an 
estimated 30,000 line printers valued at $630 million 
will be shipped. The figures, representing both domes­
tic and import numbers, indicate a 30- to 40-percent 
growth over 1980, says Shigehiro Okamura, a staff 
member at MITI. He adds that in 1980, the ratio of serial 
printers shipped to OEMS as opposed to end users 
(printer shipped as part of a system) was 2: 1. 

Despite those huge sales figures, Okamura says the 
revenue contribution of Japan's printer industry to the 
country's total electronics industry is a mere 2 percent. 
In turn, the electronics industry as a whole contributes 
at least 10 percent to Japan's gross national product. 

MITI's involvement with printer companies to date 
has been minimal because MITI has focused on guiding 
large computer suppliers competing with IBM and other 
giants. The label "Japan, Inc.," for printer companies 
seems a misnomer. Japanese printer companies com­
pete fiercely with one another in several world 
markets. One example of inter-company competition-
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The Next Logical Step. 
It's a Giant Step 
And now the INFOSCRIBE 1000: a smarter, 

faster serial matrix printer with a host of features 
system designers crave but seldom get at a price 
they like. Plus the bonus of complete compatibility 
with its sister printer, the INFOSCRIBE 500. 

Outpaces the Competition 
INFOSCRIBE 1000 uses a closed loop 

servo for precision head positioning and quieter 
operation . Throughput is significantly increased by 
vertical tabbing, two-way logic seeking, and 
a printhead that cruises at 200 cps. Good vertical 
and horizontal resolution lets you print a broad 
range of graphics. And the ability to download 
character sets from the host CPU offers all kinds of 
versatility. 

.More in Store 
What you want is what you get from 

INFOSCRIBE 1000. Like unlimited duty cycle ; 
7 x 9 matrix for better character quality ; double­
wide printing ; correspondence-quality printing ; 10, 
12 , and 16.5 cpi ; subscripts ; superscripts ; true 
underlining ; serial, parallel , or communications 
interfacing ; and software control by the host 
processor, to name a few. 

Print On It, Then Count On It. 
Thanks to its elegant design and genuine 

craftsmanship , INFOSCRIBE 1000 prints almost 
ad infinitum . It 's built for simple , straightforward 

IN 

maintenance, but it seldom needs anything but 
paper and ribbons . You can even change the 
printhead yourself, by removing two screws, but 
not until it 's given you hundreds of millions of 
characters. 

Our Growing Family 
INFOSCRIBE 1000 joins the 500 in our 

family portrait . When the picture 's complete , we ' ll 
have the broadest line of serial matrix printers 
available from one supplier. And that 's good news, 
because there 's no need to switch brands as your 
system grows. Coming soon is an exciting 
multifunction printer for both letter quality and DP 
quality characters . Watch for our birth 
announcements . 

Get the whole story today by calling your 
nearest I nfoscribe distributor: CA, HI (714) 964-4722 or 
( 415) 948-8961; WA, OR, MT, ID, AK (206) 455-4922; CO, UT, WY (303) 
371-4140 or (801) 292-8145; MN, ND, SD (612) 922-7011; TX, OK, AR, lA 
(214) 661-9633, (713) 681-0200, (918) 252-9646 or (512) 454-3579; IA, IL 
IN, WI (312) 298-4830 or ( 414) 351-6123; Ml, OH, WV, KY, West PA (313) 
227-7067, (216) 398-9200, (412) 922-5110, (513) 435-7684, (616) 
363-9839, West PA, NJ, DE (215) 542-9876; MA, Vf, ME, CT, RI, NH (617) 
729-5770, (413) 737-B624 or (203) 624-7800; Upstate NY (315) 699-2651, 
(315) 732-1801 or (716) 223-4490; Metro NY, NJ (201) 569-4200; DC, VA, 
MD, (301) 424-1416; TN, MS, AL GA, NC, SC, FL ( 404) 451-2293, (205) 
536-9990, (919) 824-2196, (305) 851-5710, (305) 746-2996; Fronce 
334-30-20; United Kingdom (63-33) 69162; Norway (02) 259150; 
Australia (61-2) 29-3753; or at the factory, 2720 S. Croddy 
Way, Santa Ana , California 92704, (714) 641 -8595. 

Overseas Distributor Inquiries Welcome 

Handing You a Line 
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Line Printer Controllers that test themselves-

MDB makeS 
the difference! 

Only MDB has Line Printer Controllers that are 
completely self testing with PrinTest;" Loop Back 
and LED's for visual indication of the data being 
transmitted. You save maintenance costs and down 
time. MDB's exclusive PrinTest feature, when acti­
vated by an edge mounted toggle switch allows you 
to exercise the controller's printer interface, inter­
connection cable and all parameters of the printer 
(except VFU). Then flip a second switch for Loop 
Back which causes the controller to function as if 
in full operation with a printer while, in fact, the 
printer is disconnected. You verify controller opera­
tion or troubleshoot the module without noise, 
paper waste or confusion. And MDB controllers 
with the PrinTest feature can be remotely activated 
from the printer. 

MDB manufactures controllers for every major 
line printer in the world (for example, we make 
the only LSI-TI line printer controller with a 
Data Printer interface) so you can have the 

1995 N. Batavia Street 
Orange, California 92665 
714-998-6900 
TWX: 910-593-1339 

Circle 86 for featured product data. 
Circle 87 for general info. 

exact printer system at the exact speed you need -
whether you use a PDP:t n, VAX;" LSI-W2 or ll/ 23, 
PDP-8, DG, H-P, PE or IBM Series/ l computer. 

And that's not the only difference MDB interface 
products can make to you. MDB makes the only 
DZll compatible multiplexors for DEC's LSI-ll series. 
They offer RS-422, RS-232 and current loop capa­
bility. We offer PROM modules with window map­
ping, communications interfaces that support X.25 
and a unique LSI-ll/ 23 system with 22 bit addressing 
and up to 4 Mbytes of memory. Our boards are 
warranteed for a full year, many are available off 
the shelf and they can be purchased under GSA 
contract #GS-OOC-02423. 

Want to see the difference we can make in your 
system? Call or write for all our specifications. 
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Dot matrix: the big success 

The most obvious success story is that of Shinshu 
Seiki with its Epson printers. Located in Shiojiri-City, 
Shinshu Seiki is pegged by some as the only competitor 
in the low-end dot-matrix arena. Also known in Japan as 
Epson, the company is part of the Suwa Seikosha 
group, which manufacturers watches and electric 
shavers. The Seiko group is made up of Suwa Seikosha, 
Daini Seikosha and Seikosha. Distribution of all Seiko 
products is handled through a trading company, K. 

Shinshu Seiki and Seikosha, both members of the Seiko Hattori, which is the Seiko Group parent company. 
group--will become more obvious as the two companies ' Epson also has a u.s. operation, Epson America, Inc., 
stake out new markets. Shinshu Seiki supplies a printer 
under the brand name Epson for the IBM personal 
computer, and Seikosha sells low-end printers to Tandy 
Corp. 's Radio Shack division. Seiko exemplified such 
internal competition in the watch business until it 
gained a dominant market share. Now the two compet­
ing watch groups cooperate. 

While many u.s. printer companies are just that­
printer companies-many Japanese printer manufac­
turers supply systems, integrated circuits, other com­
ponents and peripherals. Their degree of vertical 
integration extends into entire system packages. 
Nippon Electric Co., Ltd. (NEC), for example, sells 
many of its matrix printers as part of its systems for 
Japanese users. In that way, it not only has a captive 
printer supply, but also can expand into other markets. 
Many companies freely serve as OEMS for others when 
incorporating some printers into their own systems. 
Thus, Sharp Corp. buys daisy printers from Ricoh Co., 
Ltd., and matrix printers from NEC, NEC buys from 
TEC, and so on. 

A wide range of technologies 

Many Japanese companies offer a range of printer 
technology products from the low to the high end. For 
the next few years, Japanese companies will try to 
reduce noise and add graphics and other features to 
impact dot-matrix printers. Fully formed character 
printers will continue primarily as exports targeted at 
office-automation applications, and efforts. to reduce 
price by reducing mechanical parts are in full swing. 
Much development of 24-wire matrix print-head print­
ers will remain geared toward Chinese Kanji character 
printing for Japanese office-automation systems. Many 
manufacturers believe this expensive technology is not 
required in the U.S. for high-quality printing. 

The most promising low-cost, low-end printer tech­
nology on the horizon is thermal. Most major manufac­
turers are looking into it to incorporate high-quality 
printing on plain paper. At the high end, most 
manufacturers agree that laser printers are too costly 
and still too complex to filter down to the low end. 
Additionally, although many firms are eyeing ink-jet 
printers as a quiet and high-quality technology, the cost 
is still too high for low-end users to expect a product in 
the next five years. Most agree, however, that inkjet is 
the way to go for multicolor printing. 
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Torrance, Calif. With $300 million in revenues in 19S l , 
Epson has five divisions, the largest of which produces 
6 million miniprinter mechanisms annually for electron­
ic cash registers. 

-
Popularity of low-end printers is growing in the Japanese market, 
as evidenced by the crowded C. ltoh booth at last October"s Data 
Show in Tokyo. 

Epson's involvement in so-column matrix printer s 
came as a response to its small-business computer 
operation, which began four years ago. Growth of that 
printer business can be described as overwhelming. In 
19SO, Epson shipped so,ooo MX-SO and Mx-100 personal­
computer printers worldwide; the number grew to 
300,000 in 19Sl. Last January, 10,000 so-column 
printers were produced. By October, that number had 
increased to 40,ooo units , half of which were shipped to 
the u.s., says Susumu Aizawa, managing director of 
Shinshu Seiki. 

"In October, 19SO, when we introduced the MX - so, I 
didn't expect today's success. But, by the price, quality 
and design features, I thought that we'd be one of the 
best," he says. "I thought the primary part would be 
quality. If the quality is good, dealers can sell the 
product easily, and even beginners can use it." He 
explains that Epson printers are used in both the 
hobbyist and business markets. Epson has about 1000 
dealers in the u.s. The Mx-so is its hottest seller. The 
MX Series represents 20 percent of Epson's printer 
business. 

Aizawa says Epson is quickly approaching 50 percent 
of the worldwide market for its so-column printers. He 
sets Epson's Japane.se market share at 70 percent, and 
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its European share at 60 percent, primarily in West 
Germany and England. Market share estimates in the 
u.s. vary greatly, although most market participants 
concede at least a 35-perccnt share to Epson. Aizawa 
says that half-or 100,ooo--of all Mx-sos shipped have 

About 80 percent of Nippon 
Electr ic 's Spinwr ite r fully 
formed character printers are 
earmarked for U.S. export, 
says NEC's Setsuo Hasegawa 
(center) . On the left is Tsuneo 
Nishi, and on the right is M. 
Takaki. 

gone to the U.S. About 70 percent of Epson's printers 
are sold through distributors, and Aizawa hopes to 
increase that to BO percent this year, relying less on 
large OEMS. "OEMS must be a minor portion (of sales). 
We want to be famous in the world, so we must be 
directly combined with customers," he says. 

Epson is increasing production of products to shorten 
delivery times. For the past three months, Aizawa 
explains, the company has chartered weekly flights to 
Los Angeles to ship 4000 printers per flight. "We lose 
money sending printers by air freight, which is more 
than double the cost of sending printers this way," he 
says. 

Part of Epson's success is a result of quality control. 
"In the u.s., there are excellent companies in printers 
and computers. When the pricing competition is strong, 
American companies move manufacturing outside of 
the u.s., and quality control decreases. It is a poor 
strategy to move manufacturing offshore. You can lose 
the reputation for quality control," he says. 

Close on Epson's heels ... 

Quality is also an important concern for TEC and one 
of its major customers, Radio Shack. TEC is a 
manufacturing company that builds printers according 
to specifications supplied by large customers such as 
Radio Shack and C. Itoh & Co., Ltd. Tandy chairman 
Phil R. North credits his company with helping to 
impose strong quality-control standards on its suppli-

HISTORY OF NEC SERIAL PRINTERS 

3500 Serles LCLS VLCLS Series 
5500 Series 7700 Series (low cost, (very low cost, 

SP·40 (SP-55) (SP-55 SBP) low speed) low speed) 

First delivery of 
production model June, 1975 Dec., 1977 July, 1980 Dec., 1980 

Size(MM) 600 x 605 x 225 600x415x210 600x415x210 570 x 395 x 208 570 x 360 x 155 

Weight 45kg. 24 kg. 23 kg. 17 kg. 12 kg. 

MTBF Actual 1500 2000 2500 3000 3500 
(hours) 

estimate 2000 3000 3500 4000 4500 

Control system Analog servo Analog servo Digital servo Stepper motor Stepper 

PC board 6 3 1.5 1 with power supply 

Electronic parts 
(pieces) 780 430 340 250 

Electrical 
adjustment Required Not required Not required Not required Not required 

Mechanical parts 
(pieces) 350 300 300 150 120 

Screws 350 180 180 50 40 

Cover Sheet metal Aluminum die-cast Aluminum die-cast Plastic mold Plastic mold 
(structural foam) 

Dot matrix printer 
(counterpart machine) SP-180 SP-120 SP-200 SP-100 VLCLS Dot 

Source: Nippon Electric Co., ltd. 
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ers. Through its trading organization, A & A, Tandy 
sends inspectors to TEC factories to open and inspect 10 
sealed boxes before each shipment is made to Fort 
Worth, Texas. There, another inspection takes place at 
a TEC facility, according to Koichi Yagame, manager at 
TEC's bureau-machinery department, Tokyo. "The 
printers are built with reliability in mind because they 
are shipped all over the world, " he says. 

Last chance filter 
Nozzle 

Recirculation pump 

Ink resevoir 

Fig . 1. A look inside Sharp's ink-jet printer. Both the model 300 and 
500 ink-jet printers from Sharp are based on the same principle of 
continuous ink-stream printing. Each droplet is formed from a 
continuous stream of ink. Electric pressure in the print-head creates a 
low frequency that is applied to part of the print nozzle. Under the 
control of a ZBO µp, the sound shakes the ink into drops, which are 
released through one hole in the nozzle. The characters are deflected 
onto the paper. 

Toshiba Corp. owns 52 percent of TEC, which was 
founded in 1916. The 1981 net sales were about $400 
million. About 40 percent of its business is dedicated to 
custom Toshiba products, such as lighting fixtures , 
vacuum cleaners and small electric appliances. The 
remaining 60 percent goes to printers, office-automa­
tion equipment and small-business computers. Printers 
account for more than 20 percent of TEC's business. 

Tandy and C. Itoh are TEC's major printer clients, 
each of which accounts for 40 percent of printer sales. 
The remaining 20 percent is for OEM customers. TEC is 
trying to increase the ratio of OEM customers. TEC 
chooses not to compete with its buyers by selling its 
printers under its own label. 

The arrangement with Tandy, which began about 
three years ago, has worked out well for both parties. 
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"We prefer the products we sell to be as exclusive as 
possible. We have our own codes and interface stan­
dards. We like TEC for this reason," says Jon Shirley, 
vice president of merchandising for computer products. 
Tandy is such a large customer that it can afford to call 
the shots on specifications and low prices. "The vendor 
can offer a lower price knowing the production line is 
long term,'' says North. 

TEC is also pleased because orders are received from 
Tandy one year in advance. "This is very secure, and we 
can make our production schedule in advance," says 
TEC's Yagame. Three Tandy dot-matrix printers are 
manufactured at TEC's Mishima plant. 

The company's Ohhito plant is the production site for 
C. Itoh printers, including two daisy-wheel and five 
dot-matrix models. The maximum manufacturing ca­
pacity for all TEC printers is 50,000 monthly, Yagame 
says. He adds that 50 percent of TEC's printers are 
shipped to the u. s. , while 20 percent go to Japan and 
Europe each, and 10 percent go elsewhere. 

Fortunately for TEC, much of the development, R & D 

and tooling costs for the C. Itoh printers are paid by C. 
Itoh. "This means a good and long-term relationship," 
says Kazuo Kikuchi, manager of the electronic-equip­
ment department of C. Itoh Data Systems Co., Ltd. , 
Tokyo. " To keep up the relationship nicely, we have 
close ties with TEC on all management levels. Everyone 
thinks of the other parties involved." 

C. Itoh, a 120-year-old trading company with $37 
billion in transactions in 1980, has two means of selling 
products in the u . s. , Kikuchi explains. First, a 
manufacturer can sell its products through C. Itoh. 
Second, customers can acquire worldwide marketing 
information, and C. Itoh can set up the specifications 
and farm the work out to a manufacturer on contract. 
That manufacturer is TEC. U.S. sales are handled by C. 
Itoh Electronics, Inc., Los Angeles. C. Itoh has 167 
offices in 75 countries. 

A number of printers are sold by C. Itoh, including 
dot matrix, daisy wheel and ink jet (supplied by Sharp). 
In the u.s., C. Itoh sells the Comet I and II dot-matrix 
printers and the Starwriter I and II daisy-wheel 
printers. These units are being replaced with the 
models 8500, 1550, F-10-40 and F-10-55, respectively, 
which have speed and design improvements over the 
earlier models. 

Although C. Itoh views the u .s. as the main market 
for low-cost printers, its basic strategies are set in 
Japan. "We like to spend most of our time and money in 
Japan to debug the unfavorable parts of the product 
before export,' ' Kikuchi says. That focus helps elimi­
nate some of the problems encountered when a product 
fails in the field. 

Deliveries are also criticial, Kikuchi says. Part of the 
reason Japanese companies can meet schedules, he 
says, is that employees cooperate when overtime is 
required. Unlike workers in the u .s. , Japanese employ­
ees typically remain at a company during their entire 
career. "If deliveries are not on time, the company loses 
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a 
___ Introducing Dasher™ compatibility in 

••••• both black and white and color. 
Though priced much lower, both new Data-

media terminals boast state-of-the-art ergonomics 
and offer advanced performance not available 
on comparable Data General models. 

Our new EXCEL 72D (model 74D with optional 
14'' screen) features 80- and 132-column disp lays, 

keyboard set-up parameters, business graph ics, 
split screen, line insert/de lete, even smooth 

scrolling. 
Our new ColorScan 70D gives you al I this 

plus an 8-color display with selectable 
foreground/background colors and 
extended business graphics. EXCEL 72D For superior reliability, both new Datamedia models 

feature advanced LSI technology, CRT savers, se lf­
diagnostics and works-in-a-draw er accessibility And both come backed by a national 
service network. 

The new EXCEL 72D/74D and ColorScan 70D. 
Two very good reasons to buy Datamedia when you Calm"Scan ~OD 
think of Dasher. 

Get smarter. Call (609) 665-5400, or write the 
smarter terminal maker: Datamedia Corporation, 
7401 Central Highway, Pennsauken, NJ 08109. 
r----------- ----, 
I EXCEL 72D/74D Name I 

ColorScan 70D I Make me a smarter Company I 
I terminal buyer. I 

Address 

I 
0 Send EXCEL product --------

information. City I 
I O Send ColorScan I 

p roduct information. State . Zip __ . --

1 
Return to: Datamedia Corporation, 

0 Have your sales 7401 Central Highway, Pennsauken, I_ repr::::ntati'::.5~ _ NJ 08109 (609) 665-5400 __ 

Dasherr• is a trademark of 
Data General. 

CIRCLE NO. 89 ON INQUIRY CARD 



Data processing printing. Word processing printing. 
Graphics printing. Simple paper handling. Font flexi ­
bility. And, you have to do it all reliably fast. You can 
meet these current and future demands with two or 
more competitive printers. Or with one Florida Data 
Office Systems Printer. 

In one OSP you'll print at 600 CPS ( 1 pass) in draft or 
DP mode (that's equivalent to a 300 LPM line printer). 
Print at 150 CPS (2 pass) in correspondence or 100 CPS 
(3 pass) in letter quality modes. You'll be able to han-
dle paper three different ways from one simple mech-
anism: Automatic cut sheet feed . Hand feed . 

Continuous forms feed. And, you'll have the flexibility 
of three printing methods: From fonts stored in the 
printer. Downline load fonts . And graphics. 

All this capability and performance is available to­
day in one printer. So why buy two, when one will do. 
It only takes one phone call (305) 259-4700, or write 
Florida Data Corporation, 600 D John Rodes Blvd., 
Melbourne, FL 32935. 

CIRCLE NO. 90 ON INQUIRY CARD 
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business, company profits decline, and the employee's 
salary is not increased as much, nor are the bonuses as 
high," he says. 

About 70 percent of C. Itoh's low-cost printers (by 
quantity) are exported in a 3:1 ratio of U.S. to Europe. 
Kikuchi says Americans seem to emphasize the price 
and design of a printer and decreasing the amount of 
static electricity. Static electricity passing from c:t 

person to the printer can cause malfunctions or ruined 
components. Europeans are more conscious of noise, 
reliability and function. He says low-cost printers are 
gaining in popularity in Japan. 

Another top supplier of low-end matrix printers in 
both the Japanese and u.s. markets is Oki. With net 
sales exceeding $883 million last year, Oki has a broad 
range of printers on the market or in the wings. It also 
sells minicomputers, µcs telecommunications equip­
ment, intelligent terminals and Japanese word proces­
sors. Its printer technology lineup includes impact dot 
matrix, 24-wire-head matrix, laser, daisy, thermal, ink 
jet, ink mist, electrophotographic imaging and multi­
pass. 

Although Oki is ranked among the top three Japanese 
suppliers of low-end printers in most countries, it has 

Charger 

Cleane~ 

~~ Drum 

Stacker 

/ 
<' LEDarray 

:\ \ ____ _ 

Fuser Separator• Transfer 

Fig. 2. Oki is excited about its small electrophotographic printer, 
which uses in-line LEDs instead of lasers. The company claims the 
technology is unique and plans to begin showing it in the U.S. this 
year. The LEDs are embedded in one row of 240 dots in an LED head. 
Each LED is turned on and off, depending on the character to be 
printed. The latent character image is transferred onto a photocon­
ductive drum and then onto plain paper, where it attracts monocom­
ponent dry toner, which is pressure-fused to the paper. Although the 
patented print-head is difficult to make, Oki expects to begin shipping 
this printer to Japanese users in the next two to three months. The 
high-end printer, which runs at about 20 pages per min., incorporates 
a 16-bit 8086 µ.p and will be priced at $5000 to $10,000, depending 
on configuration. 
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had difficulty expanding its customer base in the u. s. 
because of the relatively high price of its products. 
While the export ratio for Oki's printers has been 
equally divided between the u.s. and other countries, 
the u . s. portion is expected to grow soon to about 66 

percent, says Hiroshi Kojima, principal staff, data 
products business unit, of Oki's Information Processing 
Group. In the low-end printer lines, about 70 to 80 

Oki has become one of the first Japanese printer manufacturers 
to use robots on its assembly lines. Oki's Hiroshi Kojima says that 
with robots, 20,000 more units can be produced monthly, enabling 
the company to absorb lower selling prices. 

percent of the Microline products are flagged for 
export. The Microline series is sold through distribu­
tion and through Oki's u.s. arm, Okidata, Mount. 
Laurel, N.J. Last year, combined export totals for the 
models 80, 82A and 83A were 100,000 units, Kojima 
says. The company, which makes all of its own printers, 
has a 10,000-per-month production capacity on assem­
bly lines for the three products, and that capacity is 
being tripled. It is readying eight autohand robots, 
which it made, and 13 pick-and-place automotive 
handlers to increase output by 20,000 units a month. "I 
never heard of robotics used in the assembly of printers 
(because of the high number of mechanical parts)," 
Kojima says. However, such robots are common in 
Japanese automobile factories and have received much 
publicity. 

In tripling production, Kojima expects the cost of 
manufacturing to drop, enabling Oki to absorb lower 
selling prices. He questions lowering prices much 
more , because there have already been "fallout" 
companies from that market, and because he feel the 
low-end market has stabilized. 
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Kojima is not overly concerned about the fact that 
Epson has a stronger presence than Oki, because Oki 
has a broader range of products, he says. "Across the 
board, we will continue on all printer levels. Low-end 
printers do not occupy a large percent of Oki's 
business." 

"To keep up the relationship nicely, we have close ties with TEC on 
all management levels. Everyone thinks of the other parties involved," 
says C. ltoh 's Kazuo Kikuchi. 

Fully formed printers: a price decline 

Even though prices for fully formed character 
printers are declining, the price decreases probably 
will not be so dramatic as those of dot-matrix products. 
A low-cost printer can be realized to some extent, but 
the number of mechanical components limits the price 
reduction. 

Nippon, which claims it has dominated the Japanese 
market for fully formed character printers since 1975 
and which recently competed strongly with Diablo 
Systems, Inc., and Qume Corp. in the u.s., is expected 
to ship a very low-cost printer to the u.s. by mid-year. 

Established in 1899 in a joint venture with Western 
Electric Co., NEC traditionally is a communications 
company that for the past 20 years has also sold 
computers. The company produces a wide range of 
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products, from semiconductors and personal computers 
to mainframe computers and peripherals, including 
disk drives and printers. Printer products include fully 
formed, dot matrix, laser, line and band units. The 
$395-billion company has more than 60,000 employees 
and exports products to 140 countries. The primary 
printer exported is the Spinwriter, a fully formed 
character printer, although Trimliner band printers 
also are sold in the u.s. The company's u.s. arm, NEC 
Information Systems, Inc., Lexington, Mass., sold 
about $80 million in products in 1981, says Setsuo 
Hasegawa, general manager, international EDP mar­
keting division, Tokyo. About 400 model 3500 Spin­
writer printers were shipped to the u.s. last year, in 
addition to other Spinwriter family members. Hasega­
wa says that about 80 percent of Spinwriter production 
is earmarked for export to the u.s., while 10 percent is 
for Japan and Europe. 

A relative newcomer to OEM sales six years ago, NEC 
previously bought printers, explains M. Takaki, vice 
president at NEC's Fuchu City plant, which manufac­
tures some printers. The company sells many of its own 
printers with its computer systems, although it uses a 
TEC printer for its PC8000 personal computer. Last 
September, NEC officials divided the terminal and 
printer operations and formed a separate printer 
division. 

The company's main printer-manufacturing plant is 
in Niigata, on the Sea of Japan. NEC plans to more than 
double the plant's production capacity for the low-end, 
33-cps Spinwriter 3500 from about 3000 to 7000 units a 
month, Takaki says. 

An even lower end model than the 3500 is expected 
this year, and is tentatively called the 2003 (MM, 
December, 1981, p. 5 ). Operating at 20 to 25 cps, the 
2003 incorporates about about one-third fewer electron­
ic parts, weighs less and has a better mean time 
between failure than the 3500. Target price, in 
2000-unit quantities, is $600 to $700, says Tsuneo Nishi, 
sales promotion supervisor, NEC printer division. 

NEC strives for technological commonality among 
different printer series (see "History of NEC serial 
printers," p.192). For example, the company's serial 
printers all have dot-matrix counterparts. This also will 
be true of the model 2003. However, Takaki adds that 
NEC has not yet decided to become a matrix-printer 
supplier to OEMS because of increasing competition. The 
company will continue to focus on both the word­
processing printer and data-processing matrix printer 
markets. 

NEC has differentiated itself from other fully formed 
character printer manufacturers by using a thimble 
rather than a daisy-wheel element to print. The thimble 
resembles a modified badminton birdie. Takaki explains 
that the thimble approach, which originated 10 years 
ago, stemmed from the need to have 128 characters for 
the Japanese market. Most daisy printers have 96 

characters, one on each "petal." A 128-petal daisy, 
Takaki says, would have too large an angular moment 
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of inertia and would require a lot of power from servo or 
stepper motors to rotate the element. NEC's 64-finger 
element, with 2 characters per finger, has a 2-in. 
diameter. 

Ricoh faced a similar problem in developing a fully 
formed printer for Japan. At first, Ricoh pursued a 
thimble-cup technology similar to that of NEC. It sold 
that technology to Interdata (now Perkin-Elmer), but 
Interdata's Carousel 300 printer, which was on the 
market in 1976, was discontinued. Ricoh then chose 

" In October, 1980, when we introduced the MX-80, I didn't expect 
today's success. But I thought by the price, quality and design 
features that we'd be one of the best," says Epson's Susumu Aizawa, 
here with one Epson's other successes-miniprinter mechanisms for 
electronic cash registers. 

daisy technology, placing two characters on each petal 
for a total of 128, explains Tetsuo Kitamura, assistant 
general manager, Ricoh Electronics Technology Divi­
sion. 

Kitamura says most customers think the company 
came into the printer business very 1ecently, but Ricoh 
claims a long history of funding printer development. 
Founded in 1936 to market sensitized paper, Ricoh 
expanded to sell cameras, copiers and watches. In 
addition to printers, the company sells office comput­
ers, word processors and facsimile machines. The 
company has $1.4 billion in net sales and 29 consolidated 
subsidiaries. OEM printer sales are a very small part of 
its overall business. 
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Sales of Ricoh's RP1600 45-cps daisy-wheel printer 
did not take off until 1980 because the price of the 
predecessor model had to be reduced and because of a 
subsequent signing of a major customer: Radio Shack. 

More than 90 percent of Ricoh's daisy printers are 
exported, mostly to the u.s. "Daisies are out of the 
question for Japanese business transactions," Kitamura 
says, "because there is a need for more than 2000 
characters for Kanji printing. Dot matrix is the answer 
for word processing in Japan." 

Kitamura does not expect substantial changes in 
daisy technology over the next five years, but he does 
anticipate price decreases by lowering the number of 
parts and changing the way of manufacturing and of 
making electronic components. Ricoh soon will intro­
duce a low-cost daisy printer to track the decreasing 
prices of personal computers. 

Brother Industries reportedly is also shipping a 
low-cost daisy printer to Computers International, 
Inc., Los Angeles. That printer, called the Daisywheel 
1000, was introduced last November at a suggested 
retail price of $1495. ITS Japan Co., Ltd., sells the 
printer for Brother. 

Improving dot-matrix quality 

The argument that two printers are needed for a 
computer system-one for higher-speed dot-matrix 
output and one for letter-quality business printing­
takes a different angle in Japan. Printer manufacturers 
selling into both the u.s. and Japanese markets claim 
that either multi-wire print-heads or multiple passes of 
the print-head on dot-matrix printers represent a 
reasonable compromise. But for the Japanese, 24-wire 
heads are necessary to get good quality in printing 
complex Chinese Kanji characters. These printers, 
however, are too expensive for use in the u.s. Many 
Japanese users have had to settle for alphanumeric 
printing and output of some characters in the other two 
Japanese alphabets. But with the recent emphasis on 
office-automation products in Japan, the need for 
high-quality Kanji printing as well is generating market 
interest for printer manufacturers. 

"It is difficult because you need 24 wires working 
simultaneously to produce the characters. In the 
process, much heat is created in the printhead," says 
Hashi Y. Hashimoto, engineering department manag­
er, Peripherals, Terminals and Computers Division of 
Alps Electric Co., Ltd., Yokohama. Alps, which has yet 
to market its two nine-wire dot-matrix printers in the 
u. s., is developing a 24-wire dot-matrix printer that is 
scheduled for release this spring in Japan. Alps also is 
revising one of its printers in a version that has two 
rows of staggered pins, one with five and one with four 
pins. 

Toshiba Corp., Tokyo, which claims to be one of the 
first companies to invent a 24-wire printer, just began 
shipping a 24-wire-head printer in the u.s., the 
TH-2100H. Introduced at last year's National Computer 
Conference, the dual-mode printer operates at 100 cps 
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for word-processing and 160 cps for data-processing 
quality, respectively. Under software control, either all 
or 16 of the 24 wires can be used to improve 
throughput. That model cannot print Kanji characters, 
but fonts can be down-loaded into it. 

"There may be arguments as to how many wires are 
needed. There is no answer yet," says Hiromi 
Kamimura, manager of international marketing in 
Toshiba's computer division. "For people who want to 
stay with high-speed printers and who are willing to 

Tetsuo Kitamura says more than 90 percent of Ricoh's daisy 
printers are exported. "Daisies are out of the question for Japanese 
business transactions, because there is a need for more than 2000 
characters for Kanji printing. Dot-matrix is the answer for word 
processing in Japan." 

compromise some print quality, 16 wires may be 
satisfactory. The reason for 24 wires is that we want a 
good product for the Japanese market, especially word 
processing," adds Kazuo Ishiguro, manager of the 
electronic-appliances department of Toshiba's interna­
tional operations, electronics products segment. Price 
of the printer-as much as $2500-is still relatively 
high. 

Toshiba plans to release a new Kanji printer this 
quarter in Japan. Based on the TH-2100H mechanism 
and priced comparably in Japan, the 3100 series is more 
compact. 

One of Toshiba's strongest competitors in Japan is 
Oki, which expects to ship 30,000 such high-resolution 

202 

printers in Japan this year. The company has two 
24-wire-head models: the 8300 and the 8530. 

In the u.s. market, Oki expects to solve high­
resolution printing by using multi-pass technology, 
such as that used by Integral Data Systems, Inc., 
Milford, N.H. An Oki Microline 84, for example, 
operating at two passes, would run at one-fourth the 
speed of a regular model 84. In the first pass, the dot 
density is doubled and the speed is decreased 50 
percent, resulting in 100 cps. This is also true of the 
second pass, so the usual 200-cps speed is cut 
one-fourth, or 50 cps. Oki's Kojima points out that "the 
24-wire or the two-pass operate at the same speed, but 
the 24-wire costs 20 percent more." 

IBM recently placed an order for the 8530 24-wire­
head machine to use in the IBM 3283-53, Kojima says. 
Even though Oki does not intend to sell its 24-wire 
printer in the u.s., Kojima says, the company will not 
sell the head separately to low-end printer competitors. 

Others interested in multi-wire print-heads include 
Epson, TEC, C. Itoh and NEC. Epson has developed a 
24-wire-head printer that will be sold as part of a 
Japanese office system. 

NEC also has 18- and 24-wire printers. TEC has an 
18-wire Kanji printer that incorporates two rows of 
nine staggered wires. A 24-wire-head printer is under 
development. 

C. Itoh also introduced the TEC 18-wire-head printer 
as the model 8600. Retail price is about $1200. The 
printer is for the Japanese market only, although C. 
Itoh's Kikuchi says that the product may be brought to 
the u.s. this year under a different name and at a 
different price. Speed in printing alphanumerics is 180 
cps; Kanji character speed is slower. 

Kikuchi says the heat generated in printing compli­
cated Kanji symbols is absorbed by a heat sink. In 
printing Kanji , all 18 wires operate simultaneously in a 
16 x 15 dot matrix. In comparison, alphanumerics is 
printed in 7 x 9 dots. He adds that 18 wires are enough 
to print some Kanji characters but 24 wires are 
required to produce the full set of characters. 

C. Itoh has sold a 24-wire model, the 2200, in Japan 
for two years. The heavy-duty printer is priced 
two-and-one-half times higher than the 8600. Kikuchi 
says 18-wire printers are sufficient for the u.s. market, 
but 24-wire printers may be the answer in competing 
with daisy-wheel quality. The price choice, he says, is 
up to the customer. 

Technologies to watch 

Hope has been placed in ink-jet technology for the 
next generation of dot-matrix printers, primarily 
because of the ink jet's high-quality print and quiet­
ness. Many printer manufacturers are carefully watch­
ing market acceptance of ink-jet products, but that 
acceptance is creating a Catch-22 situation. While 
reliability has been one objection to ink-jet printers, 
price has been equally objectionable in the low-end 
market. Without demand and subsequent high-volume 
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There are hundreds of CRT terminals on 
the market . Some good. Some not so good. 
And you can buy most of them, right off 
the shelf. So why do more large-volume 
users specify Zen tee? It's simple real! y. We 
provide intelligent solutions to your infor­
mation processing needs. It's our business . 
And our solutions don't begin with a ter­
minal. They end with one. 

The Total Solution-a Custom Approach 
The solution begins with you, with your sys­
tem and business objectives. We work with 
you to help analyze and set your objectives 
from the viewpoints of marketing, engineer­
ing, manufacturing and your customer. Then 
our hardware and software team applies your 
solution requirements against our modular 
systems. We implement a unique terminal 
workstation around a flexible minicomputer­
like bus architecture and threshold LSI tech­
nologies. In short, Zentec provides 
a custom solution ... custom key­
boards , custom printed circuit 
boards , custom software, firmware 
and even packaging ... 
whatever it takes to 
solve your problem. 
All at a very com­
petitive price . 

Lower Cost of Own­
ership-the Intelli­
gent Investment 
Quality is a -.,.o:::::lll!!!\!!!!lilllii 
fundamental part 
of every Zentec terminal 
system. Since the last decade, we've 
met and surpassed the quality requirements 
of the nation's leading large-volume users. 
Our manufacturing processes assure the high­
est product quality and reliability standards. 

Each component, subsystem and system is 
100% tested. Burned in . Then tested again . 
As a result , our DOA (Dead-On-Arrival) 
rate is less than 1 %. This means you can 
eliminate testing our terminals prior to ship­
ment to your customer. And our MTBF 
(mean time between failure) is over 10,000 
hours . That translates to fewer service calls. 
But even if a call is necessary, our MTTR 
(mean time to repair) is now under 20 min­
utes. Work the entire equation: competitive 
price+ low DOA +long MTBF and short 
MTTR = low cost of ownership. 
Custom Solutions~Added Value 
The fundamental values of a custom ter­
minal can add up to your most intelligent 
alternative, specifically: 
• Code executed at the terminal worksta­
tion level reduces host overhead, extending 
the life of the host system. 

• More terminal workstations can 
be supported by the host with 

faster response time. 
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• Faster resi)onse time, keyboards customized 
to meet application requirements and other 
ergonomic features add up to high operator 
productivity. 
• Value-added terminal workstations assure 
greater control of the aftermarket for your 
products. 

Get Off the Shelf, and Back into Business 
Custom configuration. Quality. And lower 
cost of ownership. They're three important 
reasons why more and more companies are 
coming to Zentec for intelligent solutions 
to information processing problems. Com­
panies like R.C.A., G.T.E., Tandem Com­
puters Incorporated, McDonnell Douglas, 
and United Press International. For more 
good reasons, send in the coupon below. Or 
call us at (408) 727-7662. It may be one of 
the most intelligent moves you've ever made. 

2400 Walsh Avenue, Santa Clara, CA 95050 
(408) 727-7662 
Sales Offices' Long Grove, IL (312) 634·9550; Playa Del Rey, 
CA (213) 822-0278; Richardson, TX (214) 690·9265; Rockville, 
MD (301) 762-7990; Sanca Clara , CA (408) 727·7662; Wa l­
tham, MA (617) 890·7915; White Plains, NY (914) 428·2801; 
West Palm Beach, FL (305) 684·8898. 

r- - - - - - - - MMS1i82- -
OK Zenrec, tell me more about your inte ll igent alcematives. 
Please-
0 Send me product literature . 

D Have a Zentec representative contact me. 

0 Call me at ( 

Name: ________________ _ 

Title: ________________ _ 

Company:----------------

Address: _______________ _ 

City: ______ State: _ __ Zip:-----



p R N T E R S 

manufacturing, it is difficult to reduce price significant­
ly. The most viable low-cost, near-term alternative may 
be thermal printing on plain paper. 

Epson's Aizawa says ink-jet output is excellent and 
the printers are simple and fast, but he questions their 
reliability. Referring to ink-jet technology, he para­
phrases an old proverb: "A beautiful woman does not 
necessarily make a good wife." Nonetheless, Epson is 
watching the ink-jet market. 

Sharp Corp. has proven to be one of the model 
companies to watch in ink-jet technology (Fig. 1). In 
1969, development began on an ink-jet printer based on 
an A. B. Dick patent, which is also the source for IBM's 
ink-jet printer. The model 500 was shown for the first 
time in the u.s. at last year's NCC. Another model, the 

PRINTER MANUFACTURERS IN JAPAN 
Serial Line Non-Impact 

Alps Electric x 
Ando Electric x 
Brother Industries x 
Canon x 
Casio x x 
Chuo Electronic x 
Citizen x x 
Data General Japan x 
Epson/Shinshu Seiki x x 
Fuji Xerox x 
Fujitsu x x x 
Hitachi x x 
Hokushin x 
IBM Japan x x 
Konishiroku x 
Kusuda Office Equipment Co. x 
Marubeni Electronics x 
Marubun x 
NEC x x 
Nikkyo Electric x 
Oki Electric x x 
Oki Univac x x 
Olivetti Japan x 
PanaFacom x 
Ricoh x 
Sankyo International x 
Seikosha x 
Sharp x 
Shinko Electric x 
Siemens x x 
Tanimura x 
TEC x 
Tl Asia Ltd. x x 
Tokyo Heavy Industry x x 
Yokokawa Electric x 
Yokokawa H·P x 

Source: Japan Electronic Industry Association, Peripherals and 
Terminals Guidebook, 1981 
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300, has been used in time-sharing systems in Japan for 
the past five years. Sharp is not sure when the model 
500 will be offered in the u. s., although it may be this 
summer. C. Itoh recently began shipping that model in 
Japan. 

Hiromasa Sasaki, deputy general manager of the 
systems equipment division of Sharp's industrial in­
struments group, believes that ink jet will remain a 
high-grade printer technology. "If we increased pro­
duction 10 times in five years, assuming that the 
number of customers increases, production costs should 
deqease. But other low-end impact-printer production 
costs also will decrease." He says that in five years, 
production costs for ink-jet printers will still be 30 to 40 
percent higher than those of impact printers. Those 
costs now are 60 to 100 percent higher. 

Although Sharp's printer uses continuous-stream 
technology, the company intends to show a prototype 
printer at this year's NCC that uses drop-on-demand 
technology, similar to that of Siemens Corp. Sharp's 
Sasaki says drop on demand is better for four-color 
printing on the new machine. 

Oki has several types of ink technology printers in 
development, including ink jet and ink mist (Fig. 2). 
Oki's Kojima does not see a strong demand for its 
200-cps ink-jet printer yet, primarily because of high 
price. But as soon as the market opens, Oki plans to 
jump in. "Instead of decreasing the price of the ink-jet 
printer, we may go for a thermal ink-transfer system on 
plain paper. But for color graphics, we need ink jet," he 
says. 

Oki expects to offer a high-speed thermal printer in 
two to three years, Kojima says. "We're looking at 
thermal ink transfer onto plain paper," explains 
Kojima, rather than using specially coated thermal 
paper. "But there are some problems in doing this with 
a low-end printer. First is the stability and wearability 
of ink. Second, the ink is expensive." Many companies 
are working on thermal technology, he says, adding 
that as long as special paper is required, thermal 
printers won't gain a big market share. 

He adds, though, that thermal technology is the 
easiest way to reduce printer cost. Thermal printers 
typically contain few mechanical parts and are very 
quiet. Kojima believes that a 60- to 80-cps thermal 
printer could be priced at $200 in two to three years, if 
the printer contains an in-line thermal head such as that 
offered by Olivetti. The Olivetti printer is manufac­
tured by Shinwa. 

Others interested in thermal printing include Toshiba 
and Epson. Epson has patents on plain-paper thermal 
printing using a thermal head and thermal ribbon. "One 
of the most difficult parts of non-impact printing is that 
you can't make multiple copies. All business machines 
require copies," says Epson's Aizawa. C. Itoh remains 
skeptical of thermal printers because they still require 
specially coated paper. C. Itoh's Kikuchi believes 
dot-matrix printers will remain strong, mainly because 
of price. • 
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The mini·MATE~M 
A cooling system designed 
for the mini. 
Because mini-computers generate heat, cooling 
is necessary to insure the up-time of both equip­
ment and personnel. Here is the perfect solution. 

The mini-MATE is a precision spotcooler, com­
plete with humidity control. It is compatible with 
any mini-computer installation. Each unit is a self­
contained, modular system , flexible to meet any 
growth requirement. The mini-MATE is controlled 
by solid state electronics to insure precise, main­
tenance-free operation . A unique compact design 
offers one-man installation and service to mini­
mize cost. 

Space required for installation? NONE- It is 
mounted completely recessed overhead , within 
the 2' x 4' opening of a standard ceiling tile . To 

~Liebert 
We help make your computer investment pay off. 
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further reduce costs , the need for ductwork has 
been eliminated . 

Contact Liebert ... world 's leading manufacturer 
of power conditioning and environmental control 
systems for data processing systems. 

~rn~~rnrnu ~IBTI~IBJ~ IBV M~rn~rnu=rnrn~~ 
~ 

~ 
Liebert Corporation 
1050 Dearborn Drive 
P.O. Box 29186 . Columbus. Ohio 43229 
Phone 6 14-888-0246 Telex 246-655 Liebert WOGN 

Es 
~ Please send further information on the mini-MATE:" 

( ) Name _________________ _ 

;=~ Title: 
Company: ________________ _ 

~ 
~ Address: ________________ _ 

~ Ci ty: _ _____ State ______ Z1p __ _ 
c::::=J MM 12 

D Have salesman call. 

~ 
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Get 
more output for 
less money. Print 1000 lines 
per minute, more than three times faster 
than competitively priced 300 LPM impact printers. 
Plot a full page of high quality graphics with 200 point-per-inch 
resolution in less than eight seconds. Produce big image hard copies from 
storage tube or raster scan displays. And do it all, quietly. With Versatec V-80. 

Your best choice for hard copy. You can justify V-80 for printing alone. Use it for fast, 
quiet program listings. Print 132 columns on an 11" by 81/z'' page. Choose from a wide range of character 

ce 
hi 

sets-ASCII in three fonts (Gothic, Roman or Courier), nine international languages or a scientific/engineering 
character set. When you are ready for graphics, V-80 gives you high resolution plotting for data analysis, CAD, business 
presentations, seismic sections, mapping, etc. 

V-80 keeps delivering more performance for less money. V-80 non-impact electrostatic writing uses only seven 
moving parts. That means better reliability and easier maintenance. Modular design enables faster repairs. 

And V-80 is nice to be around. Quiet electrostatic writing eliminates the irritating clatter of impact printers. Output 
is presented on a sloped platen for easy viewing. And changing toner is easier and cleaner than changing a printer ribbon. 

Get more output from your system. Versatec offers interfaces and intelligent controllers for all popular computers 
and display terminals, on-line and off-line systems, and support for local and remote operations. And V-80 is backed by the 
world's largest electrostatic printer/plotter sales and service network. 

Break through to better price/performance. Circle our readers' service number for a free V-80 brochure. 

~-VERSATEC v A XEROX COMPANY 

2805 Bowers Avenue Santa Clara, California 95051 Telephone: (408) 988-2800 TWX: 910-338-0243 
27/35 London Road Newbury, Berkshire, England Telephone: (0635) 42421 Telex: 847259 
XEROX'" is a trademark of XE ROX CO RPORATION. '" V-80 is a trademark of Versatec. 
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PRINTIRS 

Low-cost prinler pennits 
modular upgrading 

JOHN E. LEAIRD, Leaird Associates 

Integral Data System's Prism allows users to add new capabilities, 
including higher speed and graphics, simply by adding a ROM 

Today's typical µc user buys a system to do a specific search for new applications-a development that has 
job or set of jobs, such as word processing, statistical spawned a tremendous "aftermarket" for software, 
analysis, financial modeling, general ledger or account- hardware add-ons and accessories. This search usually 
ing. But before long, the user often embarks on a runs into a major financial roadblock: how to upgrade 

Color-shift 
mechanism 

Ribbon guides 

Selection of ribbon 

Color-shift mechanism 

Printhead housing 

Cut-sheet feeding and modular color. Individual 81,-2 x 11-in. sheets are positioned by a cut-sheet-feed option. Rollers, positioned apart for 
EDP paper feed, are pinched when the feed switch is engaged. As each cut sheet is fed into the printer, a reflective optical sensor is tripped. 
Rollers engage 1 sec. later, advancing paper to first possible print line . Also shown is the placement of color-shift mechanism beneath the 
ribbon cartridge. A four-sided optically encoded cam shifts the ribbon to one of four color bands within 100 msec. 
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Prism's design tackles three 
long-standing mechanical problems: 
poor dot matrix character resolution, 
expensive techniques for positioning 
the print head and paper and 
time-consuming manual positioning of 
cut sheets. 

the system printer for the enhanced capabilities that 
new applications require. 

A dot-matrix printer from Integral Data Systems, 
called the Prism, reduces the expense of upgrading by 
permitting users to add modules for color, graphics, 
greater resolution, higher print speeds and character 
sets, often by adding little more than a ROM to the 
system. Speeds of the basic Prism range from 110 cps 
(mono-spaced mode) to 150 cps (proportional spacing, 
24 x 9 matrix density), and an optional module 
increases the speed to more than 200 cps in an 
open-matrix font . An so-column version of the basic 
Prism sells for $899; a 132-column model is $1299. 

A Motorola 6803 µp and a real-time multitasking 

operating system control the Prism's functions. One 
board contains the unit's control electronics, including 
2K of RAM and BK of ROM. ROM can be expanded to 24K 
for OEM requirements. The system provides both 
RS 232C and Centronics-compatible parallel interfaces. 
For greater flexibility, t he printer interface resides on 
a separate card that plugs into the controller board, 
enabling an OEM to substitute an interface to meet 
specific needs. 

The Prism operating-system and foreign-character 
sets reside in 6K of ROM, with the remaining ROM 

available to the user or OEM for special character sets or 
enhancements. Plug-in ROM chips enable many per­
formance modules to be implemented with simple ROM 

chip changes on the controller board. 
The Prism prints correspondence-quality print bidi­

rectionally in a 24 x 9 overlapping dot matrix at 110 to 
150 cps. Character densities are 10, 12 or 16.8 cpi, and 
double-width characters are also available. 

The basic package 

The basic Prism features logic-seeking print-head 
movement; a 7.5-ips paper-slew rate ; two levels of 
diagnostics: automatic power-on systems-check and a 
built-in operator-initiated self-test providing a repeat-

OVERLAPPING FOR HIGHER RESOLUTION 
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The IDS Prism uses a nine-wire 
ballistic print head having a staggered 
two-row configuration . One row has 
five 14-mil-diameter needles , and the 
other has fou r. The fi ri ng algorithm is 
such that each dot overlaps adjacent 
dots 1 o to 20 percent in the horizontal 
and vertical planes on the printed 
page. A jewel in the print-head nose 

guides each needle as it strikes the 
paper. The jewel is primarily responsi­
ble for Prism's vertical overlap and 
enhanced print quality. 

Print needles are fired by solenoids, 
one per wire, placed radially around 
the outside of the wire housing. As 
each needle is "slapped" by its 
corresponding armature, it flies for-

Print wire 

Wi re housing 

Firing armature 
Positioning jewel 

ward to strike the ribbon . 
An important benefit of the overlap­

ping dot matrix in the graphics mode 
is an 84- x 84-dpi presentation with a 
square-aspect ratio and unusually 
high resolution for a low-cost raster­
graphics output device. Overlapping 
also facilitates mixing process colors 
when the color option is installed. 

Print wi re Armature plate 
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IMAGE The right side of the human brain interprets music. The left side, lan­
guage. And a DeAnza image processor maps the brain's metabolic 

changes right before your eyes. 

P . OCESSING• Research scientists at UCLA School of 
Medicine's Biophysics and Nuclear Medicine 

• Divisions are mapping new territory. Utilizing Music Toan EG&G Ortec ECAT Scanner, a DeAnza IP6400 Image 
Processing System, and a technique called positron computed 

tomography, the UCLA team can produce quantitative 

OUR EYES images of metabolic functions in the human 

• 
heart and brain. Used in research today, this_ tech­

nique one day may be an important d1agnost1c tool. 
The Ideal Image Processing Tools for Your Application. The IP6400, one of our more 
advanced image processing systems, provides features ideal for a variety of biomedical 
and other applications • 512 x 512 x 8, 16, 24 or 32 bit resolution and 4 bits of graphical 
overlay • High resolution color, monochrome or pseudo-color • Independent zoom and 
scroll • Optional interactive devices including joystick and trackball • Sophisticated video 
output controller. 
Whether your application is biomedical imaging or LANDSAT processing. Process control 
synthesis or non-destructive testing ... DeAnza can provide a complete family of image 
processors and display systems, a basic software library and the experience to meet your 
image processing needs. 
Which DeAnza System is Right for You? Let's consider the possibilities. 
Your application and budget may call for the intermediate capabilities and price of an 
Image Processing System, like the IP6400. Or perhaps you need the large memory and 
state-of-the-art performance of our powerful IP8500 Image Array Processor. Or the stand­
alone convenience of our VISACOM /23 Visual Display/Computer System. 
Call Today for Answers. But to provide the sys­
tem that's right for you, we'll gladly analyze your 
application and requirements. So call or write 
the DeAnza office nearest you, tell us what you 
need , and we'll go to work for you. 
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GOU LO 
Gould Inc. 
DeAnza Imaging & Graphics Systems Division 
1870 Lundy Avenue , San Jose, California 95131 
(408) 263-7155 · TWX (910) 338-7656 
Eastern (516) 736-3440 • Central (319) 364-1366 
Western (408) 968-7155 • Distributors Worldwide 



A Motorola 6803 µp and a real-time 
multitasking operating system control 
the Prism's functions. 

ing alphanumeric pattern; switch- or software-selecta­
ble paper lengths and line densities (6 or 8 !pi or 
programmable in I/gs-in. increments); selectable baud 
rates of 300, 1200, 2400 or 9600 bps; proportional 
character spacing with automatic text justification, 
perforation skip and line feed with carriage return; and 
tractor feed of forms with as many as six parts. 
Ergonomic features include the printer's low profile 
and relatively quiet (less than 63-dBa) operation. 

In addition to answering low cost and modularity 
problems, Prism's design tackles three long-standing 
mechanical problems: poor dot-matrix character resolu-

The Prism dot-matrix printer from Integral Data Systems can be 
upgraded with add-on modules. An BO-column version of the basic 
unit sells for $899, and a 132-column model is $1299. 

tion, expensive techniques for positioning the print 
head and paper and time-consuming manual positioning 
of cut sheets. 

To improve character resolution, Prism uses a 
nine-wire print head arrayed in two staggered rows of 
needles, providing an overlapping dot pattern that 
imparts solid lines and curves to each character (see 
"Overlapping for higher resolution," p.208). 

Proper positioning of print head and paper requires 
costly optical encoding of motors or closed-loop feed­
back. Prism relies instead on greater control over its 
two stepper motors that drive the print head and 
paper-feed mechanism. The high-torque, conservative­
ly rated motors improve reliability; vertical forms are 
handled in 119s-in. increments, and the print head is 
positioned in l/120-in. increments. 

Modules make the difference 

The printer's performance and versatility are en­
hanced by adding optional modules, some available now 
and others expected soon. These options include: 

• Cut-sheet feed, which semiautomatically positions 
each newly inserted sheet to exactly the same spot as 
the ones before it. The paper is then advanced 
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to the first possible print line, which can be pro­
grammed by a user at the printer or through the 
system. Software then moves the paper to any print 
position. 

• Prism color, a ROM-controlled module, provides a 
choice of three four-zone ribbons--one with black and 
three process colors (cyan, magenta and yellow) for 
color mixing; another with black and three primary 
colors (red, blue and green); and a third with black 
only, for automatic ribbon shift, and cycles to extend 
the life of the ribbon in non-color applications. Estimat­
ed ribbon life for each band is 2.5 million characters. 
The color modules can be installed in 20 to 30 min. 

• Dotplot graphics, which provides 84- x 84-dpi 
raster graphics in a single pass, and 168- x 168-dpi with 
four passes. Dotplot is installed by plugging ROM into a 
socket on the controller card . 

• Sprint mode, a ROM firmware substitution that 
transforms the Prism into a dual-speed printer able to 
print more than 200 cps in a standard open matrix. 

• Special character sets, which can be incorporated 
via a firmware ROM upgrade, include a wide variety of 
special character sets, including Helvetica, foreign 
characters, APL and scientific notation. 

• Cassette sheet feed, which attaches to the printer 
and automatically feeds as many as 200 sheets. 

Marketing the Prism 

IDS markets Prism to key systems manufacturers 
through its 1300 dealers, including Computerland, The 
Computer Store and Team Electronics, and 50 world­
wide distributors, including High Technology, CCM Inc. 
and Teleprinter, Ltd. More than 200 independent 
IDS-trained and approved service centers provide field 
service, and on-site third-party service is also available. 

As a result of its experience in the retail-store 
market-selling 50,000 units during its first three 
years-IDS believes that success of the Prism concept in 
the retail market centers on dealers. The fact that only 
one basic printer need be kept in stock to meet a 
multitude of application requirements should help 
consolidate inventory. Second, modular printer up­
grades will bring customers back (just as software 
often does) when customers add applications and 
upgrade hardware. Third, IDS maintains a mailing list 
compiled from returned warranty cards to inform 
customers about new upgrade products. 

In the OEM market, IDS offers the Series 2000 version 
of the Prism. This product will also be available in 80-
and 132-column models, but will have customized 
software and interfacing to meet OEM requirements. 
Prices will depend on modifications and quantity. • 

John E. Leaird is a consultant at Leai rd 
Associates , Arlington, Mass . 
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TI leadership. 
In 64K DRAM technology. 

In Metnory Systetns. 
Whatever bus you're using - VAX t , 
PDP-llt, LSI-llt, or even Multibus:): - TI 
can supply add-in memory system boards 
with dynamic RAMs from our own high­
performance 64K series. 

When you specify Tl's high-density, low­
power boards, you save rack space. So you 
have more room for I/O - or whatever else 
you need. And, the low-power consumption 
of TI 64K DRAMs, compared to the old­
fashioned 16Ks, cuts temperature levels and 
increases reliability. The reduction 
in package count by as much as four 
boosts reliability even more. 

System 

liability. The EDAC chip replaces about a 
quarter of a board of TTL circuitry. 

All TI boards are 100% tested . 100% 
burned-in. All in Tl's modern , high-capacity 
Houston facility. Delivery normally ranges 
from stock to four weeks. 

Low cost 
Representative pricing* for TI memory 
boards is as follows: $1990 for TMM10010 
-05 (114MB); $6950 for TMM20U00-01 

TI MEMORY BOARDS - CURRENT AVAILABILITY 

BYTES/BOARD 
TI Series 

64K 128K 192K 256K 512K 768K System reliability will be higher, 
too. Thanks to error correction/de­
tection available on many Tl mem­
ory boardS: Using ow· own bipolar 
EDAC chip helps cut component 
count and system temperature, as 

LSl-11t TMM10010 1 x x x 
PDP-11t TMM200002 x x x x 
VAXt TMM30000 x x 
Multi bust TMM400102 x x x x 

well as improving basic system re- 1 Parity optional 2 EDAC standard 

(l/2MB); $5295 for TMM30000-01 (lMB); 
$3360 for TMM40010-01 (1!4MB). 

Custom capability 
If you need custom memory systems in pro­
duction quantities, be sure and talk to TI. 
We'll custom design boards for specific ap­
plications with the same meticulous atten­
tion to cost/performance effectiveness that 
our standard boards offer. 

So for the latest DRAM technology, high­
est packing densities, lowest power con­

sumptions, all at competitive prices, 
remember Tl memory systems. 

1M 

x 
x 

To find out more about TI boards 
call your local TI field sales office 
or authorized distributor. For 
details, call (713) 778-6549, or write 
to Texas Instru- ~ 
ments, P. 0. Box rJ 
202129, Dallas, 
Texas 75220. 

Texas Instruments invented the integrated circuit, microprocessor and microcomputer. Being first is our tradition. 

tTrademark Digital Equipment Corp, 
;Trademark Intel Corp. 
·u.s. Single-unit price , subject to change without notice . 

TEXAS INSTRUMENTS 
INCORPORATED 
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APPL/CAT/Oii SOFTWARC 
DCSIGllCD WITH THC OllE 

FCATURC acM~s WAllT NIOSJ:. 
Cash/low. 
At Sperry Univac Mini-Computer Operations, we 

understand that our OEM 's and system houses need to 
maximize their cash flow That's why we provide access 
to an ever-growing list of vertical market application 
software packages. 

Each package is completely field-tested and runs on 
our V77 minicomputers. So you can sidestep the costs of 
software development with application software packages 
that start pulling in the cash right away. From vertical 
markets ranging from manufacturing and hotel manage­
ment to retail inventory control and merchandise 
distribution. 

The newest addition to the collection is a 
sophisticated energy management system. 

Your customers will love this system for providing a 
way to help save untold thousands of dollars in energy 
costs over the years. 

But you'll love this energy management system for 
what it can do for you today: quick cash turnaround 
in a hot new marketplace. Because energy isn't the only 
precious resource that needs managing. 

For complete details on energy management- and 
all the other application software packages that we make 
available - write to us at Sperry Univac Mini-Computer 
Operations, Marketing Communications, 17900 Von 
AiM Karman Avenue, Irvine, CA 92714. 
~ Or call wll-free 800/854·7517 (8:00 A.M. to 

# 4:30 PM. PST). In California, call 7141557-9398 
collect. 

~e~y..JL. UNIVAC 
The Computer People Who Listen. 
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PRINTERS 

Print-band lechnology 
matures 
RICHARD IRELAND, Documation, Inc. 

Less expensive and longer lasting bands are just 
two reasons for the growing popularity of band printers 

Print bands have revolutionized the impact line­
printing industry since the first band printer was 
introduced in 1970. Lower cost, printing flexibility and 
reliability, so important to anyone buying a printer, 
have motivated nearly all manufacturers of train, drum 
or chain printers to add band printers to their product 
lines. Forecasts estimate that 55 percent of all line 
printers shipped in North America in 1982 will use 
bands (Fig. 1). 

Building better bands 

All band printers sold today are "back printers." 
Print hammers behind the paper push the paper against 
a ribbon that has a continuous steel band behind it. The 
steel band, etched with alphanumeric characters, 
moves horizontally. Hammer strokes-as brief as 17 

µsec . in some cases-imprint characters on the page. 
Logic circuits in the printer synchronize the firing of 
the hammers with the moving characters on the print 
band by using magnetic pickups to sense character 
timing marks also etched on the band. 

Print bands are etched to make a font by using a 
process similar to that used in PC-board manufacturing. 
Etching reduces the cost of both volume production of 
standard font bands and customized character sets. 

The extreme accuracy required to manufacture print 
bands is solely a product of precision artwork. Photo 
reduction of plotting techniques produces thousands of 
nearly identical bands. The procedure includes: 

• Generating the artwork, 
• Determining the sequence of characters, 
• Reducing the artwork photographically (usually a 

3:1 reduction), 
• Cleaning the steel sheets and coating them with 

photoresist, a photosensitive semisolid that solidifies on 
exposure to ultraviolet light, 

• Imposing the art on the steel with ultraviolet light, 
converting the characters to a plastic hard enough to 
withstand acid, 
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1978 

Band printers 
/ 

Other impact 
li ne printers 

92,000 total units 

1982 

55 % 
Band printers 

Other im pact 
li ne printe rs 

207,000 total units 

Fig. 1. Band-printer shipments will grow from 5 percent of the 
North American impact line -printer market in 1978 to an estimated 
55-percent share of the total 207,000 impact line printers sold in 1982. 
(Source: Dataquest) 
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Fig . 2. Print-band prices have dropped stead ily as a result of 
increasingly better technology and more competition among manu­
facturers. 
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Failure is usually the result of wear and 
is influenced by character area and 
shape, hammer contact time, ribbon 
material, band steel and even printer 
application. 

• Etching away the background with acids, leaving 
the characters raised to the correct height, 

• Slicing the steel sheet into bands, which are then 
laser-welded and polished to minimize ribbon wear. 

Prices are dropping 

During the past five years, print band prices have 
decreased dramatically as a result of increased competi­
tion and innovative technology (Fig. 2). One manufac­
turer, Documation, Inc., a subsidiary of Storage 
Technology Corp., Melbourne, Fla., has used CAM 

techniques to reduce the cost of making low-volume 
customized bands. After the character sequence is 
assigned, the computer guides an optical plotter in 
placing the characters on the master artwork in a 1:1 
ratio. The company finds that besides reducing its 
operational expenses, the computer-controlled process 
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Fig. 3. Character wear depends on character area . Smaller 
characters wear faster. It takes far fewer strikes to wear down the 
dash (1.) than the W. Character impressions typically become 
unacceptable after 0.002-in. wear. 

is superior to a camera for producing a uniform product. 
There has also been more competition among band 

printer manufacturers as existing production facilities 
have expanded and additional manufacturers have 
joined the field. Domestic suppliers include: Buckbee­
Mears, Grace Engineering, Hutchinson Industrial 
Corp., Industrial Engraving, International Business 
Machines Corp. and Documation. IBM, Documation and 
Hitachi are the only printer manufacturers making 
their own bands. 

Band usage cost has been lowered with the introduc­
tion of print bands manufactured from alloys of 
stainless steel, such as Sandvik or the Hitachi GIN-6. 

These steels are harder than the traditional 410 
stainless types and extend character life two to three 
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Various print bands are manufactured in America today: From 
top: Dataproducts' 8300 and 8600, STC/Documation's/3000 and 
Control Data Corp. 's 9380 family. The vertical bars beneath 
characters are timing makers. The thickness of Documation's band 
varies from 4/1000 to o/iooo in. Characters are raised 1011000 to 1¥1000 in. 

times that of characters _made with 410 steel for the 
same cost. The harder alloys also are slightly more 
resistant to damage because of their higher tensile 
strength. 

Prospective band printer users should investigate 
the type of steel used to make the band. All band 
printers will not operate satisfactorily with these new 
steels because the steels' magnetic properties differ. 

Band printers offer variety 

The major operational benefit of band printing is 
flexibility. Print bands are the line-printer version of 
interchangeable elements for typewriters. Users can 
easily change character-set type styles or lengths in 1 
or 2 min., eliminating the need for service calls that are 
often required with other printer technologies. 

Other example of the flexibility offered by print 
bands include: 

• Optimized character sets such as a core-dump band 
with a high percentage of zeros and ones. 

• Nonstandard character-set lengths. One company 
offers a 67-character set containing 64 ASCII characters 
and three special characters. 

• Bands tailored to foreign-language alphanumeric 
applications, including Japanese and Korean. 

• Extended character sets such as ALA or APL. 

• Unique applications, such as plotting, bar-code 
oversized-character and user-designed-character 
bands. 

Wear is inevitable 

A print band, like a typewriter ribbon, is a 
consumable. Failure is usually the result of wear and is 
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During the past five years, print band 
prices have decreased dramatically as 
a result of increased competition and 
innovative technology. 

influenced by character area and shape, hammer 
contact time, ribbon material, band steel and even 
printer application. 

Character area is fundamental to character design 
(Fig. 3), so adding additional characters of the same 
small-area, high-use letter or number will extend band 
life and maintain or increase throughput. Some ribbons 
are abrasive and can shorten band life. If additional 
characters cannot be added and the abrasion problem 
cannot be overcome, the alternative is to use bands 
made of harder steel alloys. 

The applications in which a print band is used also 
determine its longevity. If a printer is used only to 
print core clumps, a user will usually tolerate consider­
able degradation in print quality. If, however, the 
printer is used for general data processing, degradation 
is less acceptable, and the print band must be replaced 
more often. If the printer is used to produce letters for 
mass mailings, and both upper- and lower-case charac­
ters are used, very little degradation is tolerable. 
High-use characters such as lower-case "e" and "t" 
wear fastest and soon tend to print wider than others, 
thus degrading band life. 

Original design 

Redesign 

Fig . 4. Character restyling can increase longevity. A simple 

Print bands are etched from large sheets of stainless steel, 
separated, butt-welded and polished. Documation·s bands are 
typically 58 in. long and contain 432 characters. 

A print band weighs only a few ounces and can be 
rotated at very high speeds without the periodic 
lubrication required on other types of line printers. 
High-speed band printing is controlled by the response 
time of the hammer bank and paper-drive systems, not 
the band itself. 

Character density on horizontal font printers, in 
which characters are narrower than they are high, is 
typically greater than that on a drum printer. Higher 
density characters result in more characters moving 
past the hammer bank per unit of time, yielding higher 
speed printing when all other factors are equal. As the 
band velocity is reduced, printer throughput decreases, 
but the sharpness of printed characters improves. 
Speed and character sharpness must be weighed 
against the applications. 

Reducing failures 

Slight deviations in print-hammer timing causes a 
horizontal misregistration of characters that is only 
slightly noticeable. The same characteristic is true with 

redesign of this quotation mark lengthened a point stress to a line Heavily used characters can be worn by abrasive ribbons, as 
stress, extending character life. evidenced by the "spreading" of the numeral zero. 
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Users can easily change character set 
type styles in 1 or 2 min. , eliminating 
the need for service calls that are often 
required with other printer technologies. 

other horizontal-font printers. With drum printers, 
however, any timing inaccuracies cause a very notice­
able wavy print line. 

Printer manufacturers have learned how to optimize 
character placement for minimum breakage. A proper­
ly installed and high-quality print band is a very 
reliable component. Some print bands have recorded in 
excess of 100 million lines on more than 3000 miles of 
paper. This is quite a feat for a paper-thin ribbon of 
stainless steel. Premature catastrophic failures occur, 
however, because of operator abuse of poor character 
placement and design . 

Other failures have been traced to inter-character 
stress (Fig. 4). One example is a "greater-than" symbol 
facing a "less-than" symbol (><). In this case, stress 
can be lessened by blunting the pointed ends of the 
adjacent characters. In other cases, some bands with 
extremely wide characters, such as Text or Courier 
type styles, must be laid out carefully to minimize 
stress. 

Band printing has captured a major portion of the 
high-speed printing market by offering greater print-

ing performance at lower cost t han other high-speed 
impact technologies. The latest band printer s offer 
even greater cost savings by incorporating longer 
wearing print-band materials, LSI circuitry for in­
creased reliability and improved self-diagnostic fea­
tures for better operator maintenance. • 

Richard Ireland is senior engineer at 
STC/Documation, Palm Bay, Fla., where 
he has set up artwork-generation, 
character-design, band-layout and fin­
ishing and quality-control methods. 

NEXT MONTH IN MMS 

Disk drives get the feature . spotlight in the 
February issue of Mini-Micro Systems. There will 
be major product surveys , including: 

• A detailed look at the floppy-disk market, also 
with complete listings of manufacturers. 

• A comprehensive survey of the Winchester 
disk market , also with complete listings of manu ­
facturers . 

Other articles will cover: 
• The reliability of head/ disk interface design. 
• Designs for media-interchange ability. 
• Quality standards for disk media. 

' II 
A ording solutions for 
users of H·P, Tektronix and 
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other instrumentation 
and data logging systems. 

Dylon's GPIB (IEEE-488) 1/2-inch 
magnetic tape recording systems. 

D Dual density, speeds to 75 ips. 
D World-wide computer data interchange. 
D Data acquisition , ATE, CAD, disc back-up and more. 
D IBM and ANSI compatible formats. 
D Transfer rates to 100,000 bytes/sec. 
D Dual buffer to 24K bytes. 
D Over 40M bytes of storage. 

Dilan 'Ca•pa•alian 
10130 Sorren to Val ley Road , San Diego, CA 92121 
(714) 455-6102 •TWX 910-335-1524 
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PRINTERS 

The advent of a new 
daisy 

KENNETH C. FREUND, Dataproducts Corp. 

Dataproducts DP-55 features modular approach that enhances 
both its user flexibility and servicing 

The combination of acquired daisy-wheel technology 
and a "keep-it-simple" design approach has spawned 
the DP-55, the latest daisy-wheel printer from Data­
products Corp. Two other innovative features in the 
55-cps printer are a new hammer design that has fewer 
moving parts and creates less noise than conventional 
hammers, and the use of PROM modules that offer 
custom function selection for end users or OEMS. 

Dataproducts entered the daisy-wheel business in 
1979 with the purchase of that technology from Plessey 
Corp. The Plessey technology was refined for 18 
months and offered in the Dataproducts D-50 daisy­
wheel printer, which served until a development group 
designed a third-generation daisy wheel "from the 
ground up." The DP-55 is the embodiment of that 
group's efforts. 

Fig. 1. Exploded view of printer shows hinged board cage in 
background, into which circuit boards are folded. The fold-in , fold-out 
approach simplifies servicing the printer, and the separate boards for 
analog and digital electronics provides more efficient heat dissipation 
than does combining those functions on one board. 
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Back to the design basics 

The DP-55 design philosophy gets back to basics: 
mechanical and electrical simplicity for maximum 
product reliability, high-quality print and optimal 
up-time. Mean time between failures is conservatively 
estimated to be 3000 hours at a 25-percent duty cycle; 
mean time to repair any failure is less than 15 min. The 
DP-55 is believed to be far less complex, have fewer 
moving parts and require fewer adjustments than any 
other available daisy-wheel printer. A single-action 
print hammer, compatibility with virtually any existing 
system and modular design should enhance the print­
er's appeal. 

The DP-55's modularity is embodied in multiple 
snap-in, snap-out PC-board assemblies that are housed 
in an easy-access, hinged board cage that folds out flat 
or locks in place at an angle for fast service or board 
replacement (Fig. 1). The modular design also accounts 
for the DP-55's ability to accommodate so many OEM and 
end-user requirements-most importantly, superior­
quality print, relatively quiet operation (listed at 62 
dBA), a variety of industry-standard printer-interface 
compatibilities and convenient printer/operator inter­
face features. The OEM flexibility built into the DP-55 
includes universal power-source capabilities, a wide 
range of printer-emulation interfaces, expandable pro­
grammable memory, custom function select PROM 
modules and built-in serviceability in both the electrical 
and mechanical design of the machine. 

Easy on the operator 

Operator ease is provided by a control panel equipped 
with LED displays that identify 16 printer conditions, 
including paper out, buffer overflow, modem off, ribbon 
out, carriage check and other status information. This 
display facilitates maintenance and keeps the operator 
aware of details that may require attention. 
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Introducing 3.2 Mb 
capacity in a I.6 Mb space. 

Presenting the half-size 8" Thinline"' Floppy that lets 
you double your capacity without increasing your cabinet size. 

We're proud to announce the 8" floppy disk drive that brings unheard-of capacity 
to traditional single-drive systems-the TM-800. 

Since it's exactly half the height and weight of a standard 8" floppy, you can 
stack two Thinline floppys where one standard used to go. That doubles your capacity 
from I .6Mb to 3.2 Mb without increasing cabinet size, weight. or power requirements. 
And the TM-800 is priced less than a standard floppy. 

The TM-800 Thin line family is built with quiet. efficient brushless DC motors 
which eliminate the need for voltage changes for overseas use (as required with AC 
motors in traditional 8" drives). 

Our TM-848-1 reads and writes .8 Mb (double density, IBM unformatted) on one 
side of the disk. And our TM-848-2 provides 1.6 Mb ( 1.2 formatted) by using both sides 
of the disk. 

Both models feature our proprietary high-resolution manganese-zinc read/write 
heads. They have 30%-40% higher performance than ferrite and minimize diskette 
wear. What's more, despite the fact that other manufacturers talk about bringing 
out products like the 8" Thin Line, Tandon is the only place to get one. 

Because no one else has our capacity for turning the unheard- _ :::: ; 
of into a reality. ~--".,.. ; , 

Tandon. 20320 Prairie. Chatsworth, CA 91311, (213) - -
993-6644. Regional Sales Offices: Wakefield, MA ( 617) 245-4482; 
Plano, TX (214) 423-6260; Addison, IL (312) 530-7401; Newport 
Beach, CA (714) 675-2928; Sunnyvale, CA (408) 745-6303; 
Frankfurt, West Germany (0611) 392081-85 TWX 411547. 

lanaon 
The most successful disk drive company you never heard of. 
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Operator ease is provided by .a control 
panel equipped with LED displays that 
identify 16 printer conditions, including 
paper out, buffer overflow, modem off 
and other status information. 

In addition to the external control panel, the printer 
includes a functional setup select panel under the front 
cover. An operator can manually set more than 20 
parameters for printer operation, such as use of plastic 
or metal print wheels, normal or hard hammer energy 
control of the innovative single-action hammer, 6- or 
8-lpi spacing, auto line feed and others. Most of these 
functions can also be selected by a host computer by 
down-line loading instructions to the printer via the 
interface. There is also a manual printer and platen 
adjustment to accommodate forms with as many as six 
copies. 

High-reliability electronics 

Electronically, the DP-55 incorporates several com­
mon-sense design approaches. Its circuit-board assem­
blies, for example, are separated into analog, digital 
and interface modules. Each board has its own slot in 
the fold-out card-cage chassis and quickly snaps in and 
out of its slot to mate with a single edge connection. 

Fig. 2. The DPS-55 operates at 55 cps with a plastic print wheel, 
and, at 62 dB, is one of the quietest daisy wheels available. 

Rather than crowd all analog and digital components 
onto a single card that is expensive to manufacture, 
test, repair and replace, the separate-card approach 
prevents many common printer failures. Because 
analog circuitry runs at higher temperatures and 
speeds and has more line-transmission inconsistencies 
than digital circuitry, most analog failures tend to be 
catastrophic, shutting the printer down. By expanding 
the board space available for analog components on a 
single dedicated board, the devices can be spread out to 
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reduce heat buildup, line transients and analog noise­
all of which means cleaner, more efficient operation and 
dependability. 

The modular approach extends even to the motors 
used to drive the printer's various assemblies. Both 
stepper motors and DC servos are used: the former for 
driving ribbon and paper feeds, which require exact 
motor speeds from an open-loop motor; the latter to 
drive carriage and print wheel, which require constant 
current. 

The printer uses a hybrid power supply with both 
common 60-cycle linear current and switching technolo­
gy for controlled current. Power-supply design con­
serves energy and lightens line loads. The combination 
also provides cooler operation and less wear on devices 
requiring switched power, such as the printer's fast­
acting internal motors. For manufacturing, it is less 
expensive to combine switched and non-switched 
power-supply control than to design and add a fully 
switched power supply. The unit also accommodates 
universal 1oov, 12ov, 22ov and 240V operation with 
selection controlled by positioning a switch card in the 
terminal's fuse housing. The DP-55 has 6K bytes of 
PROM, which is expandable to 12K bytes, enabling the 
printer to be programmed in firmware to a user's 
application. An input buffer of lK to 3K bytes of RAM 
holds data down-loaded from a host or serves as a 
screen dump, enabling an operator to load a page from 
the operator terminal as it is edited for printing. The 
operator can then move on to other tasks. 

Hammer, noise and speed 

Mechanically, the DP-55 features Dataproducts' pro­
prietary single-action print hammer, incorporating a 
design that improves hammer-strike consistency for 
improved print quality and longer hammer life. The 
hammer differs from most daisy-wheel print hammers 
in that it doesn't employ a mechanically driven trigger 
that is activated electronically to slam the hammer into 
the print wheel. Instead, the single-action hammer uses 
a solenoid coil that electronically fires the hammer (see 
"How the hammer works," p.222). 

A bidirectional carriage assembly contains all car­
riage electronics on a built-in interconnect board to 
facilitate fast and easy replacement or maintenance of 
the hammer, ribbon motor, end-of-ribbon sensor, 
motor-transducer sensor and tilt solenoid. By mounting 
the interconnect board on the carriage, all carriage 
devices can be removed without disconnecting wires in 
the rear of the printer near their power source and then 
pulling the wires to the front of the machine. 

At 62 dB in its standard cabinet, the DP-55 is one of 
the quietest daisy wheels available. A quietized cabinet 
rated at 55 dBA will be available as an option for even 
quieter operation. The DP-55's solid construction fos­
ters rigidity, which results in low vibration and stable 
printing characteristics. 

Using standard plastic print wheels, the printer 
operates at 55 cps when printing the 3A test pattern 
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Circuit-board assemblies are separated 
into analog, digital and interface 
modules. 

automatic slew over consecutive spaces and line feeds, 
plus relative and absolute horizontal vertical tabula­
tion. These features combine to improve printer 
throughput . Slew rate is more than 50 ips when 
tracking horizontally and 4% ips vertically. 

(AAA-AAA-etc.) and 50 cps when printing "Shannon" 
text. End user s can select from a variety of industry­
standard mono-plastic, dual-plastic and metal print­
wheels in 88- , 92- and 96-character sets. Use of metal 
wheels results in a slight degradation in print speeds to 
about 48 cps because of the wheel's higher mass and 
longer settling times, which are required to achieve 
optimal print quality. 

On-board diagnostics provide functional testing at 
the host computer 's or t he operator 's command. 
Diagnostics include an overall printer operational and 
function test or a step-through test. 

Options, features and interfaces 

Print logic includes automatic bidirectional printing, 

Dataproducts offer s t he DP-55 with Qume-, Diablo­
and Centronics-compatible interfaces. OEMS can select 
the appropriate Dataproducts' daisy-wheel printer 
without any modifications for system interface. In 
addition, Dataproducts or an OEM can readily develop 
custom interfaces because of a modular interface board 
design. 

The patented single-action hammer 
assembly of the DP-55 (Fig . 3) is 
quieter, has fewer moving parts and 
produces sharper print quality than 
the conventional double-action ball is­
tic-type daisy-wheel hammer (Fig . 4) . 
Design simplicity is achieved through 
the use of a magnetic coil wrapped 
around the spring-loaded hammer 
ram. Electrical impulses to the coil fire 
the ram into the print wheel 
electronically so that impact is always 
uniform. 

The spring and rear-mounted 
stabilizing magnet assure minimum 
recoil and rebound of the hammer 
ram . The only noise heard is that of 
the hammer striking the wheel. In a 
conventional assembly , which is 
much more complex because it has 
more moving parts, a double-action 
" click-clack" occurs because the 

Dataproducts' single·action 
hammer assembly 

0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

HOW THE HAMMER WORKS 

magnetic pulse pulls the striking arm 
into the ram, which in turn fires the 
ram into the print wheel. More and 
higher frequency noise is emitted 
from printers using this type of 
hammer mechanism because two 
slaps occur. 

Dataproducts design engineers 
claim the single-action hammer 
requires less maintenance because it 
has fewer moving parts and is housed 
in a single mounting assembly. If 
failures occur, the entire assembly 
can be easily removed from the 
carriage . Two screws hold the 
hammer in position, and its wiring 
runs to the interconnect board located 
in the carriage mounting . A conven­
tional hammer assembly typically has 
wires that are included in a cable that 
runs to the power source in the back 
of the printer. If failures occur in a 

Magnet 

Wires to 

Strik ing 
arm 

Magnet 

Adjustable 
mounting slot 

Fully encased 
housing 

Magnet ic 
coil field 

conventional hammer, the technician 
has more parts to remove and must 
disconnect the cable and remove the 
hammer wires from the cable. The 
technician must then re-mount more 
spare parts and rethread the cable, 
which requires more work, and is a 
much more expensive servicing 
procedure because there are more 
parts. 

Print quality is said to be more 
consistent with the Dataproducts 
single-action hammer because its 
design eliminates rebound and its 
firing mechanism sends a smooth, 
constant stroke to the print wheel. 
There is also less flutter at the print 
wheel. 

Life expectancy of the single-action 
hammer is said to be more than 
several hundred million strokes. 

Conventional double-action 
daisywheel hammer assembly 

Ram 

\ 
j 

Return spring 

~I{~::~' 

Wires run with 
other cabling to 
back of printer 

Figs. 3 and 4. Single is simpler. The single-action hammer 
assembly (I.) in the DP-55 is simpler and quieter than a 
conventional assembly (r.). In the DP-55 assembly, electrical 
impulses to the coil fire the ram into the print wheel electroni­
cally, with no intermediate striking action. The spring and 

magnet assure minimum recoil of the ram. In the conventional 
hammer design (r.), there are two distinct firing movements: 
magnetic pulse pulls the striking arm into the ram, which, in turn, 
fires the ram into the print wheel, and produces the noisy 
"click-clack" sound typical of this design. 
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Don't Have to be Ugly. 
Or 

Heavy. 

Or 
Expensive. 

Or 
Unreliable. 

Or 
Loud. 

Or 
Hard to 
Service. 

Or 
Poorly 
Made. 

Or 
Huge. 

Or 
Unavailable. 

We Bring Good Things to Life 

GENERAL. ELECTRIC 

CIRCLE NO. 168 ON INQUIRY CARD 

Mail today to: 
General Electric 

Company, 
TermiNet 794-65 

Waynesboro, VA 
22980 

Telephone: 
(703) 949-1170 

o Send me more information 
about the new GE 2000 

series printers. 
D Have a sales representative 

contact me. 
o I'm interested in a 

GE 2000 printer demonstration . 

Name _______ _ 

Title ---------

Company ________ _ 

Address ________ _ 

City _____ State __ Zip __ 

Telephone ----------

MMS 1/82 



Print logic includes automatic 
bidirectional printing, automatic slew 
over consecutive spaces and line 
feeds, plus relative and absolute 
horizontal vertical tabulation. 

The printer provides horizontal spacing of 10, 12 or 
15 pitch, as well as proprotional spacing, all user 
selectable. Special character tables are available, and 
all spacing is host or operator controllable to a 
resolution of ¥20 in. Vertical spacing is 6 or 8 lpi and is 
controllable to %s in. 

The friction platen is easy to remove for cleaning and 
to free any paper caught in the platen mechanism. 
Available accessories include tractors with unidirec­
tional or bidirectional motors for continuous-form paper 

handling, bottom paper chute or automatic sheet 
feeders with single or dual paper bins. 

Available interfaces include 8-bit µp bus, Qume or 
Diablo personality modules, Centronics parallel inter­
face and standard RS232C, 20-mA current loop. Data­
products also offers a word-processing package using 
add-on PROM modules. 

The DP-55 is the first of a third-generation daisy­
wheel line, with slower and faster models planned. 
Single-unit OEM price for the DP-55 is $1790, and 
delivery is 90 days ARO; first shipments are scheduled 
for this month. • 

Kenneth C. Freund is director of product management at the 
word-processing division of Dataproducts Corp., Irvine, Calif. 

NEXT MONTH IN MMS 

Disk drives get the feature spotlight in the 
February issue of Mini-Micro Systems. There will 
be major product surveys, including: 

• A detailed look at the floppy-disk market, also 
with complete listings of manufacturers. 

• A comprehensive survey of the Winchester 
disk market, also with complete listings of manu­
facturers . 

• The reliability of head/ disk interface design. 
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• Designs for media-interchange ability. 
• Quality standards for disk media. 
• Insuring compatibility in half-high, 8-in. 

floppy-disk drives . 
• The future of peripheral data storage. 
• Streamingcartridge-tapedrives. 
• Enhancing the disk-subsystem investment. 
• And, a look at some important n.ew products. 

256 KB MOS MEMORY 
for LSl-11/23™ 

4M[3 Addressing Srandard/Pariry Oprion 

for $1200.00 
OEM Discount Available 

Contact: 

PDS 
2670 Walnut Avenue I Suite C 

Tustin , CA 92680 

(714) 730-7207 
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COMPUTER GRAPHICS 

DAVID FREEDMAN, GML Corp. 

Computer animation closes a communications gap 
in one geologist's theory 

Sometimes the only barrier between a scientific 
theory and its acceptance in the scientific community is 
a theorist's inability to communicate the idea effective­
ly. For Dr. Richard Hey, a geologist at Scripps 
Institution of Oceanography in California, computer 
graphics provided the bridge between his elegant 
theory and a skeptical crowd of fellow researchers. 

A theory ignored 

Rey's "Propagating Rift" theory, presented in 1975, 

intended to provide a straightforward solution to a 
phenomenon that had been baffling geologis~s for years: 
a pattern of apparent fractures across sections of ocean 
floor. Other scientists proposed the existence of 
"micro-plates," plates of crust on the ocean floor, to 
explain the formations, but Rey's theory suggested 
that only two plates of crust created the patterns. 
Despite the simplicity of his theory, Rey's work was 
ignored. "There always seems to be a lot of resistance 
to simple ideas," he explains. 

After struggling unsuccessfully for four years to gain 
acceptance for his work, Hey decided that the problem 
was not with his theory, but with the fact that no one 
understood it. People could not visualize the motion of 
the plates through time and space. As a result, Hey 
planned a sequence of pictures to illustrate the rifts. 
Computer graphics seemed the ideal medium for this 
animation. 

Pictures help 

Working first with a Tektronix 4010, and later with a 
Tektronix 4027 graphics display and a Prime 750 host 
computer, Hey and his colleagues developed an algo­
rithm that simulated the plate motion. He then needed 
to develop a program that achieved a pattern matching 
those that had been observed. Because of the difficulty 
in obtaining data for events that occur miles below the 
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Fig . 1. Propagating Rift theory is demonstrated by stills from 
computer-generated animated film. The pictures represent a view 
from above of a section of ocean floor. The brown lines are spreading 
centers, or rifts , from which new ocean floor moves perpendicularly. 
The heavy black line is a transform fault, marking the boundary 
between moving plates. 
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Working first with a Tektronix 4010, and 
later with a Tektronix 4027 graphics 
display and a Prime 750 host 
computer, Hey and his colleagues 
developed an algorithm that simulated 
the plate motion. 

ocean's surface over millions of years, Hey used 
"forward modeling." With forward modeling, Hey 
guessed at reasonable values for the variables, and 
compared the resulting picture to the actual patterns. 
He then continued to adjust the variables until the 
pictures matched. 

Hey showed the pictures to fellow researchers in 

Fig. 2. Perhaps millions of years later, the rift at the top of the 
picture has begun to break through the plate created along the other 
rift. Blue areas represent new ocean floor that has emerged from the 
rifts. The dotted line is the old transform fault, now inactive. 

1979. The results were encouraging, but Hey was not 
completely satisfied. "With these pictures," he ex­
plains, "I could sit down with someone and explain 
things to them, and then, finally, they might say, 'Oh 
yeah, I get it."' Hey was after something more 
striking. 

Film brings acceptance 

With the help of Stanford geologist Doug Wilson, 
Hey began work on an animated film. They constructed 
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an animation platform for a Bolex 16-mm. camera, 
aimed the camera at the display screen, and produced 
the movie frame by frame. Although it took eight hours 
to make a 3-min. film, Hey believes it was worth the 
effort. "The first time I showed the movie to colleagues, 
the people with competing theories were sitting in the 
front row. After the film, they each agreed that my 
theory explained things that theirs didn't. " 

Others confirm the impact of the film. Dr. Eli Silver, 
with the University of California at Santa Cruz, had a 
rival theory, but the film helped change his mind. 
"Another area of consciousness is awakened by a visual 
presentation," says Silver. "Certain things really 
struck me." Dr. Richard Carlson of Texas A & M 

University, agrees: "The film is very convincing." 
Since the film was shown, support for Rey's theory 

has increased. Several phenomena that have puzzled 
geologists and oceanographers might now be solved as 
a result of Rey's model. Researchers hope to use Rey's 
model to predict the existence of valuable deposits of 
ores near the edges of plates. Hey plans to spend time 
next year near the Galapagos Islands, investigating rift 
propagation with high-resolution geophysical tech­
niques before exploring rifts in the Alvin diving vessel 
two miles under the ocean's surface. 

More graphics to come 

Much of this work is still speculative, but one thing is 
clear: Rey's use of computer animations probably 
increased the acceptance of his theory. This success has 
not been lost on his fellow scientists. "A lot of people 
are talking about making movies now," he points out. 
The University of California's Silver believes that 
computer animation will have "a significant impact on 
science communications in future years." 

Some, however, see a danger in relying on animation 
techniques to push a theory. Carlson questions the 

Fig. 3. and 4. The rift continues to propagate, leaving behind a 
jagged pattern of inactive transform faults (dotted lines) and offset 
pieces of crust of different ages (colored strips). 
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TEST DRIVE THE 
NEW MADZAR Z. 
THE LOW MILEAGE, 
HIGH PERFORMANCE 
MODEM. $117 

The Madzar Z9600 . The Z that out performs any other asynchronous 
modem for all your short haul trips around town . Try a free trial test 
drive of our Z for 30-days on credit approval. Be particular. Buy the 
best and join the ranks of our growing list of customers like NASA , 
Western Electric , G.E. and the U.S. Army to name a few. 

• Up to 9600 BPS• Up to 10 mile range• Self Test• Transmit & 
Receive Indicator • Power Indicator Light• Only $117 @100 pcs to 
$167 unit quantity. 

For further information call or write M, 
MADZAR Corporation. 37490 Glenmoor Dr , MADZAR 
Fremont , CA 94536 , (415) 794-7400. CORPORATION 
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With the IBEX STC-100, you can PLUG-IN IBM 
format-compatible W' magnetic tape drives to any 
mini-micro computer or model via an RS-232 port ... 
asynchronous or bisynchronous. Accommodates 
1 OW' or 7" reels, 9-track, 800/1600 cpi. 

The STC-1 OO'&B.t res: 

• Full re~~rite capability. 
• Compatible with any operating system. 
• Data buffer expandable to 8 K-Bytes. 

(4K std.). 
• All std. baud/bit rates to 57 b/Sec. 
• ASOWEBCDIC conversion 
• Full mM bi-sync compatibili y. 
• Write-only mode tor data logging 

applications, with no software required . 

Write or phone for cJc.fiJ.~dinformaJJon. 
I 

IBEX COMPUTER CORP. 
18730 Oxnard St. /Tarzana, CA 91356 
(213) 705-2517 TWX: 910-493-2071 
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Scientists should carefully compare a 
model to the actual data before 
accepting a theory, regardless of how 
good the model looks on film. 

benefit of films such as Rey's for those who are 
unfamiliar with the details of the work. "People tend to 
get wrapped up in the dramatic effect of the film ," he 
warns. "It's easy to be misled." Carlson feels that 
scientists should carefully compare a model to the 
actual data before accepting a theory, regardless of how 

Fig. 5. The resulting pattern is similar to those observed today on 
the ocean floor. Its complexity baffled geologists; some attributed 
the jagged line to "micro-plates," each with its own transform fault. 
The Propagating Rift theory is simpler, but was not accepted until 
demonstrated on film. 

good the model looks on film. But, having closely 
examined Rey's model, Carlson admits, "It's probably 
right." 

Despite such misgivings, it is likely that more 
I scientists will work with computer-graphics techniques 

in the future. As hardware prices drop, software 
improves and competition for research dollars intensi­
fies, graphics becomes an increasingly indispensable 
tool in the laboratory. • 

David Freedman is an editor at GML Corp., Lexington, Mass. 
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··with lntermec Bar Code. 
know tlie status of every job 
In my plant every minute!"" 

Track Work in Process. 
"We use lntermec scanners to 
track sub-assemblies at every 
key stage in production. It helps 
us monitor costs, productivity 
and smooth production snags." 

Control Inventory. 
"With lntermec, we have up-to-the-minute data on 
receipts and disbursements. We've cut inventory costs 
and record keeping mistakes. " 

Control Quality. 
"With lntermec, my inspectors enter their dispositions 
with a wave of a wand. The computer tells them 
immediately if there are any parts missing. 
Management reports summarize rework and 
component failure ." 

lnfil Owli~UJMEC ~ 
The Future is Bar Code. 

FOR LITERATURE CIRCLE # 110 
FOR DEMONSTRATION CIRCLE # 111 

Control Engineering Changes. 
"When engineering makes a product 
change, I know the exact location of all 
the items affected. With lntermec bar code 
labelling, I know if the work gets done. " 

Control Shipping and Receiving. 
"When a customer asks where his order is, I know . And with 
lntermec bar code, we've virtually eliminated paperwork." 

lntermec is the only company that manufactures a 
complete line of bar code printers; portable and on-line 
readers , and top quality wands specifically designed to 
meet the tough demands of industry. 
Discover how lntermec bar code can help cure your 
production headaches. Send for our free booklet: BAR 
CODE: How to Turn Better Data into Higher Profits. 

Circle reader service number, send coupon 
or contact Interface Mechanisms, Inc. 4405 
Russell Road , PO. Box N, Lynnwood , WA 
98036. Phone 206/743-7036. TLX 152-447 (US) 
474-0080 (outside US) 

------------------, 
Please send me your free booklet. 

Name 

Company __ _ 

City -

Zip 

State _ 



FRDm THE LEADER 
Look to the leader -- Dataram -- for your 
DEC-compatible semiconductor add-in 
memory. Offering not only the broadest, 
most complete line of semi add-ins, but the 
most capable ... no matter what your 
yardstick. Compatibility, throughput, cost, 
power efficiency, size ... no matter how you 
measure capability, Dataram 
DEC-compatible semi add-ins are the clear 
leader. 

A leadership position earned by improving 
on DEC's ·price and delivery .. . and then 
adding features available from no one else in 
the industry. 

LSI-I I® 

LSI-I I 

LSI-I I 

LSI-I I 

PDP®-I I 

PDP-II 

PDP-II 

PDP-II 

PDP-II 

VAX®-11 /750 
PDP-11 /70 

VAX-11 /780 

DECSYSTEM 2020® 

PDP-8 / A 

DR-l 15S dual 64 KB 

DR-215S dual 256 KB 

DR-l 13S quad 256 KB 

DR-213S quad 1.0 MB 

DR-I 14S hex 256 KB 

DR-l 14SP hex 256 KB 

DR-214SP hex 1.0 MB 

DR-144S hex 256 KB 

DR-244S hex 4.0 MB 

DR-175S hex 256 KB 

DR-178S extended hex 512 KB 

DR-120S extended hex 512 KB 

DR-J 18S quint 128 K x 12 

The chart provides a glimpse at the 
industry-pacesetting family of 
DEC-compatible semi add-ins. Circle the 
reader service number below or, better yet, 
call us today at 609-799-0071 , and we'll give 
you a Close-up look at the products that have 
made us the leader. 

DEC. DECSYST EM 2020. PO P and VA X are registered trademarks of Digital Equipment Corpo ration. 

l;MMR-~1 
Princeton Road 

Cranbury. New Jersey 08512 
Tel: 609-799-0071 TWX: 510-685-2542 
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Dataram also provides core add-ins, 
core and semiconductor add-ons, 
memory system units, memory 
management, and a wide range of 
memory-related accessories for DEC 
users. 
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SOFTWARE 

INGRES: 
a data-management 

system for minis 
HARVEY M. WEISS, Weiss & Associates 

Creating new tables from old, this DBMS reduces processing time 
while providing security controls others don't have 

Seventh in a Series 

Databases that create indexes by joining tables are 
called relational. INGRES, however, enjoys a position 
almost unique among DBMSs: it is truly relational. It 
creates new tables from existing ones; data storage and 
retrieval are based on a knowledge of how those tables 
are constructed. This method requires fewer indexes, 
shorter processing time and less storage. In addition, 
INGRES allows data to be stored and retrieved without 
having to develop programs first, and provides some 
privacy controls not available in many other DBMSs. 

Starting at college 

INGRES (interactive graphic retrieval systems) is 
based on ideas proposed by Dr. E.F. Codd of 
International Business Machines Corp., and was devel­
oped as a research prototype at the University of 
California, Berkeley. The DBMS has been available 
since 1976, and the "university version" is claimed to be 
used at more than 125 UNIX sites. Designers of the 
prototype have helped develop an enhanced version, 
which Relational Technology, Inc. , has marketed for 
the minicomputer market. 

; • 
.NAME 
.QUERY 

.SORT 

.FORMAT 

.FORMAT 

.POSITION 

.HEAD 

.FOOT 

.HEAD 

Example of report writer format 

ACCOUNT - example of b1111ng type report • I 
a rep 
range of t ls transact 
r a nge of a ls account 
range of c ls customer 
retrieve (c.name, c.address, c.clty, c .state, c.zlp, 
charge= t .amount • t . type , 
payment= t .amount ' (l -t .type), 
amt= (- t .amount•t .type} + (t .amount' (lOt.type) ) 

where a .acctnum = t .acctnum 
and c.name =a.name 

name, acctnum, date 
acctnum(" nn/ - nnnnnn/ - n"), date (c8 ), 
transnum (" nnnn" ) 
pay ment,charge,amt,balance('' $$$ ,$$$ ,$$$ .zz'') 
bala nce(78) 
name 
.NEWPAGE .NL 3 
.PRname .NL 
.PR address .NL 
.PR city (cO) , " " , state(cO), " ",zip("NNNNN" ) .NL4 
name 
.NL3 .PR "End of accounts for: ",name, NL 
acctnum 
.NL3 
.P " Account: ",acctnum, .RT balance .P " Open ing 

balance" : balance, NL2 
.UL .CE acctnum .P " Account" .CE date .P " Date" 

.CE transum .P " Transaction" .RT paymen t 
INGRES, available only on the Digital Equipment 

Corp. VAX-11/780 and 11/750, runs under the VMS 
.P " Payment" .RT charge .P "Charge" .RT balance 
.P " Balance" .NL 

This is the seventh in a series of evaluation reports on 
database-management systems for minicomputers . The first, on the 
ORACLE system, appeared in the August, 1980, issue, and the second, 
which ran in October, reviewed SEED. Other articles reviewed QDMS in 
February, 1981. TAIJS in March, MDBS in April and DRS in August. 
These reports are intended to provide sufficient information about a 
DBM to enable potential users to determine if they should install the 
system. Each article surveys the features of a single DBMS and 
evaluates it against a standard set of critera. If there is a system you 
would like to see reviewed, please send its name and supplier to: 
Editor, Mini-Micro Systems, 221 Columbus Ave., Boston, Mass. 0!116. 

For more information on systems that have been reviewed or on how 
to evaluate other systems, Weiss & A ssociates is in business to help. 
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.FOOT 

.HEAD 

.FOOT 

.NOU 

.TFORMAT acctnum( " nn/ - nnnnnn / - n ") 
acctnum 
.NL2 
.PR " Account", acctnum, " totals ." .T + 8 , .P transnum, 

payment, 
.NL 2 .RT balance .P " Closing balances:", 

sum(amt,,balance) .NL 
page 
.NL2 
.PR " Customer: ", name .CE .P " Date: " , current, date, 
.RT .PR :Page " ,page, number .NL4 
page 
.NL3 
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The most important feature of a 
relational DBMS is its ability to retain 
information about the location of data 
elements so that new tables can be 
created from existing ones. 

type, terminal number that issued the operation or by 
the time of day and day of the week. Restart/recovery 
options include automatic or manual roll-forward or 
roll-backward facilities. 

INGRES supports the relational DBMS concept in 
which "tables" of data are stored. Information about 
each table, such as its name, data elements, number of 
lines (records) it contains and manipulation informa­
tion, is stored in the data dictionary. During data­
processing operations, these tables can be created, 
deleted or altered. operating system. The DBMS runs in the batch and 

on-line modes simultaneously, and relies on the resi­
dent operating system for its communication support . 
Security and privacy mechanisms operate at the 
database, record-type , field, field-value and key levels. 
In addition, security can be implemented by operation 

The most important feature of a relational DBMS is its 
ability to retain information about the location of data 
elements so that now tables can be created from 
existing ones. INGRES implements this capability-the 
"join"-through its RETRIEVE command. 
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Example of r eport writer output 

Customer: Big Daddy Date : lO·JUL-1981 Pagel 

Big Daddy 
1 Bestview Lane 
Topofthehill NJ 05436 

Account: 74-902543-6 Opening balance: $234 ,657.00 

Account Date Transaction Payment Charge Balance 

74-902543-6 81 / 07 / 01 0101 $100,000.00 $334,657.00 
0102 $50,500.00 $284,157.00 
0103 $24 .56 $284 ,132.44 
0104 $10,100.00 $274 ,032.4 4 

81 / 07/ 15 0105 $50,000.00 $324 ,032.44 
81 / 07/ 17 0106 $10 ,14 3.54 $313,888.90 

0107 $243 .56 $313 ,645.34 
81 / 07/ 22 0108 $100 .00 $313,54 5 .34 
81 / 07/ 23 0109 $25,000.00 $288,545.34 

Ol10 $100 ,000.00 $388,545.34 

Account: 74-902543-6 Closing balance: $388,545.34 

End of Account for: Big Daddy 

EXPLAINING THE EVALUATION MATRIX 

The tool that is used in the 
evaluation process is the Evaluation 
Matrix. In a competitive evaluation, 
the matrix lists the criteria used, the 
vendors being considered and the 
ratings each receives. (Not all criteria 
can be used each time .) The first step 
is to establish an importance weight 
factor for each criterion . This factor 
establishes the relative importance of 
a feature or capabi lity of the DBMS in 
meeting system requirements . A 
scale of 1 to 1 o is used. The vendor's 
software is then rated , again on a 
scale of 1 to 1 o, according to its ability 
to meet that criterion, establishing the 
vendor's requirement score. Multiply­
ing the importance weight factor by 
the vendor's requirement score pro-

duces an effective score . 
For example, if one of the selection 

criterion , a database loader (soft­
ware) , is extremely important, it could 
be assigned a weight of 1 o. If vendor 
1 does not provide such an offering , 
its ability to meet this criterion would 
be o. The resulting effective score for 
this criterion for this vendor is o (o x 
1 o = o). However, vendor 2 might 
provide such a product, receiving a 
rating of 1 o. That vendor's effective 
score would be 1 oo. 

Evaluation scores should be estab­
lished as follows: 1 o means the 
feature fulfills all requirements ; a 
indicates it is state of the art ; 6- the 
feature leaves something to be 
desired ; 4- the feature is limited but 

there is a satisfactory alternative ; 
2- significant drawbacks were found 
with no satisfactory alternative; and 
o- the feature is not needed and/or 
the capability does not exist. 

Once all criteria used in the 
selection process have been weight­
ed , and all vendors' responses have 
been rated, their effective scores can 
be calculated , totaled , and the top 
vendor can be identified. 

The criteria listed in the matrix could 
become standard to define system 
requirements for a database. The 
evaluation matrix is used only to 
establish a rating for a DBMS and how 
it meets all the criteria as if each had 
an importance weight of 1 o. 
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The integrated data dictionary consists 
of a series of relations or tables in 
which data are kept about the 
database, its users and 
processing mechanisms. 

INGRES components 

INGRES has three major components: the data 
language "QUEL," an integrated data dictionary and the 
kernel. 

QUEL is a high-level, English-like but nonprocedural 
language that queries, manipulates, defines and con­
trols the database. Its statements, which tell what's to 
be done with data (rather than how it's to be done) can 
be executed individually or used within computer 
programs written in any of several host languages. 
This capability is provided through the extended 
version of QUEL called EQUEL. These host languages 
are c, FORTRAN and Pascal. Implementation is planned 
for BASIC and COBOL. 

E x ample 1: 
range of p is parts 
range of s is supply 
retrieve into new supply( 

number= s .s num, 
p .pname, 
s .shipda te) 

where s.pnum = p .pnum 

Example 2: 
create newsupply( 

number=i2 , 
pname- c20 
s hipdate = c8 

INGRES creates tables (relations) in two ways: by entering the 
data itself, or by using existing tables . In example 1, where table 
dimensions are unknown, INGRES creates the new table "New­
supply" by entering the data itself, as do all relational-type DBMSs. In 
example 2, where table dimensions are known, INGRES uses its 
RETRIEVE command to form "Newsupply" from preexisting "Parts " 
and "Supply.·· The fact that this process is dynamic makes ING RES 
truly relational. 

The integrated data dictionary consists of a series of 
relations or tables in which data are kept about the 
database, its users and processing mechanisms. During 

E VALUATION MATRIX VENDOR RATING : INGRES 

VENDOR 
SELECTION CRITERIA SCORE 

1. DBMS Manipulation Process: 3.3 Data Dictionary Facility 
1.1 Data/ Record Generation 10 3.31 Type 10 
1.2 Database Update Process 10 3 .32 Ease of Use 10 
1.3 Database Deletion Process 10 3 .33 Program/ Operation Interface 10 
1.4 Security Techniques 10 3 .34 Reports Capability 0 
1.5 Privacy Control Techniques 10 3 .4 Data Communications Facility 
1.6 Data Integrity Controls 10 3 .41 Protocols Supported 4 
1.7 Data Format Translation 10 3 .42 Ease of Use 4 
1.8 Error Processing Techniques 6 3.5 System Development Tools 
1.9 Data Redundancy Controls 4 3 .51 System Design Tools 2 
1.10 Data Compaction Process 8 3 .52 Program Development Tools 2 
1.11 Data/ File Convertibility 10 3 .53 Data Base Design Tools 2 
1.12 Program/ Data Independence 10 3 .54 Screen Design Tools 10 
1.13 Data Manipulation Language 10 Possible: 160 112 

Possible : 130 118 4 . System Implementation: 
2 . DBMS Physical Structure: 4 .1 Hardware Requirements 6 

2 .1 Record Structure 4 .2 Data Base Loading Facility 8 
(Logical/Physical) Supported 10 4 .3 Data Definition Language 10 

2 .2 Record Creation Process 10 4 .4 Vendor Support 8 
2.3 Record Modification Process 8 Possible : 40 32 
2 .4 Physical Storage Processes 10 

5. Secondary Features 
2 .5 Record Indexing Mechanisms 10 
2.6 Data Space Management 8 5 .1 DBMS Utilities 

2 .7 DBMS Structure 10 5.11 Performance Statistics 0 

2 .8 File Grow th 8 5.12 Simulation Facility 0 

Possible : 80 74 5 .2 Vendor Response to 
Hardware/ Software Changes 6 

3 . DBMS Tools : 5.3 Ease of Installation 8 
3 .1 Data Query Facility 5 .4 DBMS Maintenance Policies 6 

3 .11 Availability of Tool 10 5 .5 Customer Experience 6 
3 .12 Ease of Use 10 5 .6 Documen ta ti on 10 
3.13 Capabilities 10 5 .7 Training Availability 6 

3 .2 Report Writer Facility 5 .8 System Performance 8 
3.21 AvailabilityofTool 10 Possible: 90 50 
3 .22 East of Use 8 Total Possible : 500 INGRES: 386 
3 .23 Ca pa bili ties 10 
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COLORPLOT'" makes it simple. 
Now you can interpret your 

CAD/CAM graphics quickly and 
accurately - in full color hard copy. 
It's simple with the Tri log COLORPLOT. 

COLORPLOT printer/ plotters 
employ an uncomplicated, reliable 
design to provide raster matrix 
impact printing at its best. You get 
all of the benefits of CAD/ CAM 
color plotting - and none of 
the headaches. 

Tri log's patented multicolor 
technology provides full color or 
black printing on plain fanfold 
paper at 100 dots per inch resolution. 
Additional features include flexible 
color mixing (up to 256 colors), 
100% duty cycle, and built-in 
diagnostic self test. 

COLORPLOT also offers text quality 
printing at 150 LPM or matrix quality 
at 250 LPM. Yes, it's a line printer too. 

Best of all, COLORPLOT is econom­
ical. No toners or chemicals are 
required. Full color hard copy is typi­
cally less than 25C per copy or, if you 
use it as a line printer, only le per copy. 

Contact Tri log today for further 
information on the COLORPLOT 
printer / plotter. It's affordable, 
reliable, versatile, and it's sold 
and serviced by a worldwide 
distribution network. 

We make it simple 
for fewer CAD/ CAM headaches. 
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(TRI LOG) 
17391 Murphy Avenue 
Irvine, California 92714 
(714) 549-4079 TWX (910) 595-2798 
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You build powerful minicomputer systems 
with 16 or 32 bit processors. 

Even your own operating system. 

Get your share of the commercial market with our 
powerful, portable 

mbp COBOL compiler 
for minicomputer systems 

The outstanding features of mbp COBOL are: 

• adaptable to all processors and operating systems 

• ANS 74 standard 
• high compiling efficiency 
• true compilation producing executable object code 
• executable object code leading to minimal run time 
• linkable with other language modules 
• effective test support and debugging facilities 
• size of source programs limited only by the host system 
• high reliability of implementation 

• ease of compiler maintenance 
• complete and detailed system documentation 

mbp, the leading German system software house for building production 
compilers has been producing high quality COBOL compilers for more 
than 10 years. The experience gained by 12 COBOL implementations 
for small business computers has led to the high efficiency and extreme 
reliability of our recent ANS 74 mbp COBOL for Intel® 8086. 

Please contact us for a demonstration or further information about 
mbp COBOL or other products and services. 

I LLfhJ:) 
sof1wARE ANd TM 

SYSTEMS TECHNOlOGY I NC 

7700 Edgewater Drive, Suite 626 
Oakland, California 94621 
Telephone ( 415) 632-1555 

®Intel is a t rademark of the Intel Corporati o n 
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A user can provide the dictionary with 
data relative to securing the relation, 
the storage access method to be used 
and the life of the relation. 

execution, the dictionary furnishes database-manipula­
tion information, such as edit criteria, validation 
procedures, integrity controls and security locks. The 
dictionary forms the interface between the data­
manipulation language and the kernel, which invokes 
the dictionary. 

Using INGRES 
A user logs on INGRES as does any other VAX-VMS 

user. Having invoked the DBMS, the user creates and/or 
manipulates databases using QUEL or the report 
writer. There are two ways to create databases 
(relations) in INGRES: the CREATE command can be 
used to define a new relation with no records (tuples), 
or RETRIEVE INTO can be used to create a new relation 
using one or more previously defined relations as the 
data source. 

In addition to the data-referencing domain character­
istics, a user can provide the dictionary with data 
relative to securing the relation, the storage access 

RELATIONAL TECHNOLOGY: A COMPANY OVERVIEW 

Relational Technology, Inc., Berke­
ley, Calif., has been in business for a 
year. The company announced IN-

GRES in December , 1980 , and 
delivered it in March, 1981. Approxi­
mately 20 companies are using the 

DBMS, in addition to some 1 so to 200 
users at the University of California, 
Berkeley, where it was developed. 

The kernel provides the interface between the 
VAX-VMS operating system and the internal workings of 
INGRES. It manages all INGRES processing and enables 
INGRES to support the concurrent batch and on-line 
operations. Each user has a virtual copy of INGRES. 

The INGRES report writer enables users to create 
formatted listings of data from an INGRES database. 
INGRES creates the code to produce the report from 
commands that describe the document and data to be 
printed. The report writer produces camera-ready 
output for inclusion into other documents, regular 
listings of data for management and production needs 
and ad hoc reports that can be stored and varied 
through the use of parameters when the report is run. 

A query-by-forms feature, intended for release this 
month, enables users to design business forms on a 
screen. Using the tutorial approach developed under 
INGRES, a user can manipulate data in a user-friendly 
environment. As a system-development tool, INGRES 
offers a tremendous advantage for the non-data­
processing-oriented user. Data can be stored or re­
trieved quickly using the report writer or query 
language without first developing the program. 

NEXT MONTH IN MMS 

Disk drives get the feature spotlight in the 
February issue of Mini-Micro Systems. There will 
be major product surveys, including: 

• A detailed look at the floppy-disk market, also 
with complete listings of manufacturers. 

• A comprehensive survey of the Winchester 
disk market, also with complete listings of manu­
facturers. 

Other articles will cover: 
• The reliability of head/ disk interface design. 
• Designs for media-interchange ability. 
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method to be used and the life of the relation. There are 
seven access methods: ISAM (index sequential method), 
CISAM (compressed ISAM), HASH (a random hashing 
storage feature), CHASH (compressed HASH), HEAP (a 
sequential file mechanism), HEAPSORT (a sorted HEAP 
system without duplicates) and CHEAPSORT (com­
pressed HEAPSORT). 

Users can create, expand and delete information from 
the dictionary about tables, indexes, secondary index­
es, views of the database and access to the d;:itabase. 

Rows or columns can be dynamically added to the 
tables or can be changed or deleted through various 
QUEL commands. Once a database has been created, 
QUEL or any host language can be used to query it or 
process its data. Accidental destruction of a database is 
prevented by INGRES's updating mechanisms. 

Evaluation of INGRES 

Relational Technology presented Weiss & Associates 
with a list of 10 users of its commercial version of 
INGRES. Several were using it as the heart of 
applications they were building for customers. The 
comments received were all positive relative to the 
product's stability, ease and economy of use, its 
capabilities and efficiency and the support provided by 
Relational Technology. • 

Harvey M. Weiss, principal consultant at 
Weiss & Associates, Aurora, Colo., has 
more than 20 years of experience in data 
processing . He is known internationally 
as a speaker and author of articles on 
database, security and data-processing 
planning . Weiss & Associates serves 
clients in industry, education and 
government with DBMS development, 
designs and evaluation/selection. 
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COMPUTER GRAPHICS 

Adding local intelligence 
to graphics terminals 

MICHAEL DOLAN, Megatek Corp. 

Front-end processors provide more local control, 
freeing the host computer for other tasks 

The use of µps is becoming more common in many 
complex computer peripherals, such as disk controllers, 
communications interfaces and graphics displays. The 
µps significantly off-load the host of the detailed 
handholding that might be required for the peripheral. 
Overall functionality remains the same, but it is 
distributed from the host and into the peripherals. 
Nowhere is the concept of distributed processing more 
valuable than in computer graphics, which would 
otherwise cut deeply into a host's ability to handle 
other tasks because of the considerable computing 
power required to operate highly interactive graphics 
work stations. 

Evolution of distributed processing 

Traditionally, "dumb" graphics work stations were 
interfaced directly to a mainframe, which was responsi­
ble not only for all its application-oriented computing, 
such as a finite-element modeling system or a seismic 
data-collection system, but also for the matrix calcula­
tions required for graphics manipulations. The work 
stations displayed only the screen image . And the 
dumber the work station, the bigger the mainframe 
required to handle multiple stations. 

More recently, distributed processing was achieved 
with the use of minicomputers as intermediaries 
between mainframes and the work stations. This 
allowed much local programmability as well as higher 
level functionality. The mainframe could communicate 
short high-level commands that the minicomputer could 
expand into many calculations and operations with the 
graphics display. The problem with this approach was 
that a dedicated minicomputer might be needed for 
each graphics work station, thus increasing cost. 
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Host 
mainframe 

or 
minicomputer 

High-speed remote link 
(to 1000 meters) 

Fig. 1. Each front-end processor supports two work stations. 
Communications with the host are reduced because "housekeeping" 
and graphics-specific processing are performed at the work-sta tion 
end. 

To solve the cost problem while providing greater 
distributed processing, graphics manufacturers now 
provide local intelligent front-end (LIFE) products that 
place high-level intelligence within graphics work 
stations. An example is the LIFE product recently 
introduced by Megatek Corp. for use with its Whizzard 
7200 family of high-performance graphics work sta­
tions. 
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Combining local transformation and 
picking, users might write a program 
that ties an input device to a display 
object for direct, on-screen control of 
an object's orientation. 

What LIFE is about 

The intelligent front-end LIFE processor includes 
three PC boards: an Intel 8086-based µc, a memory 
board with as much as 512K bytes of memory and an 
interface board offering RS232 or high-speed parallel 
interfacing to the minicomputer or mainframe. All 
boards are part of the graphics hardware. In contrast 
to a standard host interface , another level of command 
interpretation is built in. 

On power-up, the 8086 is loaded by an IPL cassette 
that contains a real-time, multitasking operating sys­
tem as well as firmware that gives the front-end 

Application program 
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Fig. 2. Front-end processor at the graphics work station assumes 
control of display command function and memory management, 
freeing the host computer for other tasks. 

processor its intelligence. The firmware performs 
housekeeping chores, such as managing the graphics 
display list , supervising all peripheral interaction and 
managing event queues. Because the LIFE operating 
system is multitasking, both the standard firmware 
intelligence and user-developed applications programs 
can be executed simultaneously. These programs use 
standard Intel file -link format , and cross-assemblers 
are available to generate files on the host-computer. 

Two work stations can be connected to each front-end 
processor using RS232 lines at 19.2K bps or a high-speed 
parallel interface that runs in a OMA mode at 250K bytes 
per sec. at distances as far as lOOOM. from the host. 
Because this parallel interface uses the bus-structured 
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Megatek's local intelligent front-end (LIFE) processor, showing 
CPU, memory and interface boards. 

IEEE-488 standard, multiple graphics work stations can 
be connected to a lOOOM . parallel communications line 
(Fig. 1). This enables remote graphics laboratories to 
be connected easily and inexpensively to the host with 
transfer rates as high as 250K bytes per sec. The 
IEEE-488 interface connects the front-end processor to 
virtually any computer system. A second, optional 
IEEE-488 interface can be used to connect the front-end 
processor to instrumentation that can be programmed 
for viewing as they are collected or to a disk drive to 
call up file data directly . 

The benefits of the graphics work station's intelli­
gence and flexibility include: 

• The host computer is relieved of housekeeping and 
graphics-specific tasks, 

• A high level of programmability is provided to 
define additional graphics functions specific to an 
application, 

• Communications traffic is greatly reduced be­
tween the work station and the host computer, freeing 
the host for other application-oriented or real-time 
tasks. 

Getting more from LIFE 

The firmware provided in the front-end processor is 
intended to bring many normal graphics systems 
functions from the host to the work-station level (Fig. 
2). As an example, consider the management of display 
list memory. As users build pictorial images on a 
graphics-display screen , vector information is entered 
in the display list memory and then read by a graphics 
processor in the work station to create the picture on 
the display. As drawings are created, memory is filled . 
But as a user modifies the picture, deleting vectors and 
adding new ones, information is removed from the 
display list. Memory-management schemes must be 
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Introducing the $995 Smart Terminal 

Ergonomics. The science of 
designing machines for the humans 
who must use them . OEM's take note. 
Because ergonomics is fast becoming 
the determining factor in end-user 
selection of smart terminals. End­
users are, after all, only human. 

Enter the WY-100. The most ergo­
nomically sound smart terminal for 
an economical price, list $995/unit . 

The WY-100 is designed for that 
unpredictable species, Homo sapiens. 
Its fully tilting/ rotating display and 
detached keyboard accommodate 
different working conditions and pre­
ferences. The green screen pampers 
eyes. Horizontal and vertical split 
screen capabilites with independent 
scrolling help a person do the 
impossible, be in two places at once. 
Why the WY-100 even understands 

that to err is human, ergo, screen 
editing and protected fields with data 
validation. 

And there's more. Each WY-100 
undergoes 96 hours of rigorous 
testing. So you can be sure that it will 
blink, dim, reverse, underscore and 
blank when you want. Plus you get 
128 characters with upper and lower 
case, line drawing and graphics. And 
a keyboard with 105 keys including 
cursor pad, numeric pad, special 
modes and function keys. 

The WY-100 knows that OEM 's 
are human, too. Their needs are 
often different. So it's customizable. 
A systems programming manual is 
available. 

Think economical. Think ergo­
nomical. Think Wyse. 

For complete specifications and an 

CIRCLE NO. 117 ON INQUIRY CARD 

eye-opening ergonomical compari­
son chart, circle our reader's service 
no. or contact Larry Lummis at Wyse 
headquarters. 

WYSE TECHNOLOGY, INC. 
726 Charcot Ave. 
San Jose, California 95131 
408/946-3075 



Menus can be nested in the front-end 
CPU, enabling a user to pick through a 
series to specify an action in fine detail. 

used to delete and reclaim used portions of memory for 
reuse so the user will not run out of memory. This 
management of graphics resources is accomplished 
easily in a front-end processor and relieves the host of 
having to do this for the peripheral. 

Another example of the normal graphics functions 
that now can be handled at the work station is the 
mathematical computation required for graphics. If a 
user wants to rotate or orient an object, much complex 
matrix arithmetic is involved. While graphics hardware 
can transform the vectors during display generation, it 
does not create the transformation matrixes required. 

Graphics work station 
with LIFE 

Yes 

Fig . 3. Graphics manipulation of an object on the screen by 
joystick is performed at the work-station level. 

To rotate an object 30 degrees on the screen, for 
· example, a host had to compute a 4 x 4 matrix and 
transmit it to the work station for transformation of the 
vectors to accomplish the rotation. 

Using new local front-end devices, the host now 
simply commands the work station to rotate the object. 
The front-end CPU performs the calculations required 
to produce the matrix and interfaces directly with the 
transformation hardware and an input peripheral. 
When very high speed is desired, an optional Intel 8087 

floating-point processor can be added to the front-end 
processor for even faster computational speed. 

A graphics front-end processor also enables "pick­
ing," in which a user chooses from a set of pixels on the 
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screen. Previously, considerable communications traf­
fic between terminal and host often occurred during 
this process. With front-end intelligence, the loop is 
local. Menus can be nested in the front-end CPU 

enabling a user to pick through a series to specify an 
action in fine detail. Only the final results of his 
selection process must be transmitted to the host 
computer. The front-end CP U simply works through a 
user-programmed table of menus at the local level. 

Combining local transformation and picking, users 
might also write a program that ties an input device to 
a display object for direct on-screen control of an 
object's orientation. (Fig. 3). Once an object has been 
defined on the screen, it can have a t r ansformation 
associated with it, and an interactive device such as a 
function knob or a joystick can locally modify the 
transformation. One command could be brought down 
from the host to attach the joystick so that when a user 
pushes the joystick forward, the object might rotate 
clockwise and when he pulls back, it would rotate 
counterclockwise. 

Controlling transformations locally with a peripheral 
device involves much computation. Every time a user 
moves the joystick, t he host must input the joystick 
position, perform a computation and send a matrix to 
the graphics processor to rotate the object. Once the 
attachment command is sent to the front-end processor, 
a local loop is created that relives the host of t he entire 
task. The front-end processor then does all the 
sampling and calculation for local control of the object 
rotation, and performs those tasks quickly because 
there is no communication delay. 

Drawings evolve from primitives 

Another application that can be developed by users 
for front-end functionality is creating higher level 
graphics primitivies-the geometric shapes used as 
building blocks for drawings. There are three basic 
primitives: points, lines and polygons. Points define a 
coordinate location, lines connect points, and polygons 
are collections of more than two lines. Most graphics 
displays support only the lines, going from point to 
point to create a drawing. With today's sophisticated 
graphics systems, users prefer to define lines in terms 
of a few control points. Rather than specify a detailed 
list of points to be connected for a curve, for example, 
users specify only the control points and have the 
system generate curves connecting them. This is 
important in finite-element modeling. 

Users have always been able to increase graphics 
functionality by using their host computers, but at the 
expense of an additional load on the host. Placing more 
of the graphics application functionality at the local 
level increases operational flexibility and speed and 
frees the host computer for other application tasks. • 

Michael Dolan is product manager, Megatek Corp., San 
Diego , Calif. 

MINI-MICRO SYSTEMS/January 1982 



To your host CPU 
our Winchester Disk backup 

looks just like your 
Winchester Disk. 

Now, costly interface designs are eliminated when 
you specify EPI's STR®-Stream. That's because this 
compact, reliable 1/ 4" cartridge incremental recorder 
has a system designed interface that emulates both 
the power requirements and interfacing of Winchester 
disks. Interfaces available include PRIAM, ANSI, 
nine track tape and DEi funnel• look-alikes. 

STR® -Stream offers the highest data integrity 
(< one soft error in 109 bits), and unit-to-unit com­
patibility of any recorder in its class. To achieve this , 
it utilizes a wide write track, narrow read track, read­
after-write circuitry and CRC verification . 

The recorder stores up to 17 Mbytes (unformatted) 
on a DC-300XL cartridge , yet takes up no more 
physical space than an 8" floppy. 

'Trademark of 
Data Electronics. Inc . 

Each STR® -Stream comes complete and ready to 
plug into your compatible controller. Domestic 
U.S . price is $1115 in quantities of 100. 

EPI, with more than 10 years experience moving 
tape , has the technology and resources to back 
you and your Winchester disks . 

For complete information on STR®-Stream, write 
to Electronic Processors , Inc. , P .O . Box 569, 
Englewood , CO 80110 . Phone (303) 761-8540 . 

Let EPI remember for you. 

11111 ELEETRORIE PROEESSORS 
1 IREORPORATED El/2 
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WE'VE GOT 
THE ANSWER 

The right configuration and the right software make 
the right system. Compumart has become the leading 
supplier of LSI and PDP-11 based systems by giving you 
the right tools to solve your problem. 

LSl -11's through PDP-11/34's give you the full range 
of computing power, coupled with the widest choice 
of compatible mass storage peripherals available any­
where; allow us to configure your system from our stock, 
when you need it. Interface options include laboratory 
data acquisition peripherals, high performance multi­
plexers, and large capacity enclosures among others. 

Software tools include UNIX*v7, TSX-PLUS, RT-11 
and RSX-11M along with a wide selection of languages 
including C, PASCAL and FORTRAN 77. 4Mb RSX for 
the 11/23, micro cross compilers, graphics packages, and 
laboratory software are just a few other pieces available. 

Fast delivery, good prices and complete support make 
Compumart the logical choice for your next LSl-11 or 
PDP-11 system. We're the right answer for end users . 

COMPUMART/!i~~~ 
CAMBRIDGE DIGITAL DIVISION ~ 
65 Bent Street, Box 568, Dept. 7401 
Cambridge, MA 02139 
Call (617) 491-2700/ 800-343 -5504 
TELEX 921401 

*UNIX is a trademark of Bell Laboratories. 
*LSl-11 and PDP-11 are trademarks of DEC. CIRCLE NO. 119 ON INQUIRY CARD 
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Plexus Z8000 UNIX system 
has PDP-11 /45 performance 

Year-old Plexus Computers, Inc., 
will begin delivering its first 
product-a multiple zsooo-based, 
multi-user UNIX-system-by year­
end. Officials at the Santa Clara, 
Calif., company say the P/40, the 
first in a proposed family of 
systems, is as powerful as Digital 
Equipment Corp.'s PDP-11/45. 

Plexus co-founder and CEO Bob 
Marsh claims the system has been 
designed explicitly for UNIX. In the 
case of the P/40, he says, "we have 
transported. a machine to an 
operating system." The P/40's 
buses, memory management, I/o 
processes and terminal-handling 
capabilities have been optimized for 
UNIX, he says. 

Further, Marsh says, the P/40 has 
been designed to use industry­
standard buses and peripheral 
interfaces. "Customers want stan­
dard products," he says, adding that 
Plexus has adopted de facto 
standards when appropriate, rather 
than opting for standards of what he 
calls the "academic variety," such as 
Ada, which have been discussed but 
not implemented. 

The P/40 uses the IEEE's version 
of Intel's Multibus. The Multibus 
was selected, says Frank Madren, 
vice president of marketing, be­
cause of its high data-transfer rates. 
Additionally, the storage module 
device (SMD) interface is used for 
disk drives. A 14-in. SMD Winches­
ter drive from Fujitsu is built into 
the system and is available in two 
capacities, 72M or 145M bytes. A 
1/2-in. streaming-tape drive from 
Cipher Data Products is included in 
the cabinet. Main memory is 
available in 256K-byte increments to 
lM byte. Madren says that memory 
will be expanded to 4M bytes with 
64K-bit RAMs in the future. 

As many as eight zsooos are used 
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in the P/40, Madren says. One 
serves as the system's job proces­
sor, while one handles each of the 
system's peripheral groups. The job 
processor has full access to main 
memory; the peripheral processors 
access memory for data transfers. A 
typical configuration includes 5 to 
15 terminals linked to the P/40 via 
RS232C lines. Plans call for incorpo­
rating P/40 into a local network as 
well, Madren says, though it is too 
soon to say which protocol Plexus 
will adopt. 

Madren says Plexus will not 
develop applications software, nor 
does the company plan to distribute 
any. The P/40 will initially be 
shipped with a UNIX c-compiler and 
a zsooo assembler. Within six 
months, Madren expects to have 
COBOL, Pascal, FORTRAN and BASIC 
ready for the system. UNIX is not 
known as a commercial-environ­
ment operating system, he says, but 
he expects that COBOL will help 
commercial-applications develop­
ment. Micro Focus, Inc., Santa 
Clara, Calif. , and Ryan-McFarland 
Corp., Aptos, Calif., are reportedly 
developing a UNIX-based COBOL. 

Madren says Plexus will build its 
own direct sales force to cover the 
dozen top metropolitan areas in the 

NEC adds system, 
peripherals to Astra line 

NEC Information Systems, Inc., 
Lexington, Mass., has added a 
high-end system to its Astra 
business-computer-systems line. 
The Astra 270 supports as many as 
16 work stations, stores as much as 
1024K bytes of main memory and 
sells for $46,000, fully configured. 
Deliveries are scheduled to start in 
early 1982. 

With the 270's introduction, NEC 

New Praduaas 
' 

The Plexus small-business system incor­
porates a 16-bit Zilog ZBOOO µp. 

u.s. He says that a European office 
will probably be opened later. Sales 
also will be made through dealers 
and distributors, Madren says. He 
expects to establish a service 
organization some time after the 
sales force is in place. 

A typical 8-user P/40 with CPU, 
o. 5M bytes of memory, 72M bytes of 
hard-disk storage, an eight-channel 
intelligent communications inter­
face and a magnetic-tape unit sells 
for $49,500. A UNIX license from 
Plexus is $5000. - Larry Lettieri 

Circle No 426 

also announced a new release of the 
Astra operating system, reduced 
the price of main memory and disk 
storage throughout the five-model 
Astra family and added several 
peripherals. 

The model 270 increases the 
amount of main memory on the 
Astra line from 384K bytes to lM 
byte. The 270 also supports 256M 
bytes of disk storage. It uses bipolar 
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semiconductor circuitry to achieve a 
600-nsec. memory-cycle time. 

The new release of the Astra 
operating system (release 4.2) is 
fully compatible with the previous 
release (3.59) and features added 
support for the Astra's IM-bps 
channel between work stations and 
CPU, enhanced automatic spooling 
and added data-management capa­
bilities. 

The use of 256K-byte memory 
boards, storing twice the capacity of 
previous boards, enables the in­
creased main memory. The 256K­
byte boards are priced at $2700 
each. The price of disk storage was 
also reduced, with 31M bytes going 
from $8900 to $6500. 

The new peripherals include an 
8-in. Winchester-disk drive , a 
letter-quality Spinwriter printer, a 
dot-matrix printer, a magnetic-tape 
unit and a color work station. 

- Eric Lundquist 

The Astra 270 is the new high end member 
of NEC Information Systems Inc. 's business 
computer line. The 270 can support as many 
as 16 work stations and support up to 256M 
bytes of disk storage. 

NEC Information Systems, Inc., 
5 Militia Dr., Lexington, Mass. 02173. 

Circle No 425 

Itek unveils multiple­
application typesetters 

Basing its products on a concept 
called Multiple Application Photo­
typesetting Systems (MAPS), Itek 
Graphics Systems, Lexington, 
Mass. , has introduced two integrat­
ed office systems-the Quadritek 
1400 and 1600. Compatible with the 
company's earlier 1200 line, the 
systems offer a CP/M operating 
system, MicroSoft BASIC prgrams 
and the WordStar word-processing 
package integrated with the two 
Itek phototypesetters. 

MicroSoft BASIC, under license 
from MicroSoft, Inc., enables the 
Quadritek 1400 and 1600 systems to 
perform cost estimating, inventory 
control, accounts receivable and 
payable, general-ledger accounting 
and payroll analysis. WordStar, 
licensed by MicroPro International 
Corp. , gives system users com-

OUR MODEL 400 DOES THE WORK OF 
THREE DG INTERFACE BOARDSI 

• ~I 
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Now NOVA/ECLIPSE. users can get the equivalent of two ULM muxes (4241 and 4241A) and a 
line printer controller on a single Custom Systems board. 
Check these Model 400 features: 

I i 
: 

• 8 channels of ULM multiplexer •1 parallel line printer 
• 2 general purpose console controllers •Real nme Clock 

! I :1 I : 
., 
I 

: 

You get all this for the low, single-unit price of $2100 ... including a 
10-port distribution panel, ribbon cables and line printer cable. 

CUSTOM SYSTEMS INC 
6850 Shady Oak Road 

Call or write today for the de­
tails on the Model 400 or other 
Custom Systems products. 

•Registered Trodemorl< Doto General Corporation 
Eden Prairie, Minnesota 55344 
Telephone: (612) 941-9480 Telex : 290975 

CIRCLE NO. 120 ON INQUIRY CARD 
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It's new. 

HONEST ENGINE It's powerful. 
Another First. 

The New IDM 200 Relational Database Machine. 
Special jobs require special machines, and the 

new Britton-Lee IDM 200 is the special engine for 
complete relational database management in 
small business computers. This latest member of 
the Britton-Lee family of Intelligent Database 
Machines™ scales sophisticated relational 
database management down to minicomputer 
and microcomputer systems. 

Hardware Revolution 
Powerful , efficient machines replaced hand 

labor in the Industrial Revolution . Now Britton­
Lee is substituting special computer hardware for 
slow-running relational software in the relational 
database management revolution . The IDM 200 
improves DBMS performance up to 10 times by 
relieving the system of the repetitive, time­
consuming operations imposed by software 
database management systems. The 
IDM 200 also opens the door to 
expansion of databases to nearly 
3 billion bytes! 

Labor-Saving Device 
Ad hoc query capability lets the IDM 200 take 

the tedium out of database management pro­
gramming. And it includes powerful functions 
found in the best DBMS systems, including data 
dictionary, concurrency control , audit logging , 
transaction management, security, backup and 
crash recovery. 

Low-Cost Horsepower 
The unique IDM 200 brings relational database 

management costs down to small business sys­
tem proportions. Peaked-out systems get a new 
lease on life without the expense of replacement. 
A return-on-investment revolution . 

Get the facts! Ask your system supplier about 
the new IDM 200. Call or write Britton-Lee for 
the completelDMinformation package including 

the more powerful IDM 500. 

Britton 
W!Lee,Inc. 

90 Albright Way 
Los Gatos, CA 95030 
(408) 378-7000 Telex 172-585 

Offices in : Ill inois/ New Jersey/ D.C./Texas/Californ ia 
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Table-top design • rmcrocom 

Designed 

up to 16MB Winchester 
from $6,995* 

for performance. 
When it comes to Winchester per­
formance, you just can't buy a better 
microcomputer than the Dynabyte 
5505 . Our 5505 is loaded with in­
dustry standards that are integrated 
and enhanced-and make systems 
development easy and cost efficient. 

Take our 5 Y411 Winchester disk drive. 
We give you the option of three stor­
age capacities, 6, 10, and 16 MB. 
And the fast access is ideal for mul­
tiuser environments. 

For easy upgradability, the 5505's 
modular architecture lets you add 
performance as you need it. Its en­
hanced MP/M multiuser operating 
system gives you the speed of a mini 
with the ease and price of a micro. 
Attached to the standard RS-232 
ports, the system allows you to ex­
pand and support up to 8 terminals 
and 16 printers. 

All these features are attractively 
packaged in a single, compact, 
table-top box designed for quiet 
operation. 

• 5505-A l-64K, 6MB Winchester, . 5MB floppy- $6, 995 (list) 
5505-Bl-64K, lOMB Winchester, lMBfloppy-$7,695 (list) 
5505-Cl-64K, !6MB Winchester, !MB floppy-$8,495 (li>t) 

CP/M and MP/Mare registered trademarks of Digiral Research, Inc. 
OASIS is a registered rrademark of Phase One, Inc. 
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You've got to see it 
to believe it. 
All 5505s are backed by Dynabyte's 
engineering expertise and reputa­
tion for high quality. And they're 
available now in volume production. 
We'd like to tell you more. Call or 
write Dynabyte, 521 Cottonwood 
Drive, Milpitas, CA 95035 
( 408) 263-1221 now! 
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mands for text transcription, ma­
nipulation and formatting, and 
drives Itek's QuadPrint impact 
printer for hard-copy output. 

The Quadritek 1400 and 1600 

consist of three basic modules, each 
with a dedicated µp; a VDT and 
keyboard; a floppy-disk drive that 
stores as much as 984K characters; 
and the typesetter. Using its own 
µp, each module operates separate­
ly from and simultaneously with the 
other modules. A foreground/ 
background program enables opera­
tors to keyboard or edit copy while 
other jobs are being typeset in the 
background. 

Itek's Quad Quick software is also 
available on the systems. It 
provides pre-programmed formats 
for business cards, letterheads/ 
envelopes, newsletters, invitations/ 
announcements, postcards/tickets, 
text, forms and br0chures. 

An optional data-communications 

New Praducls 

ltek's Quadritek 1400 and 1600 can queue nine phototypesetting jobs in memory for 
automatic printing. The screen indicates when a new job begins and informs the operator of 
required font changes. 

interface lets the 1400 and 1600 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

exchange data directly or via a 
telephone modem link with other 
computers, word processors, termi­
nals, OCR devices or printers . 
Transfer of data from other 
processors through this interface 
eliminates the need to rekeyboard 
or reedit the information. 

Although many other companies 
sell business and word-processing 
systems, Itek's expertise in photo­
typesetting is being touted as the 
distinguishing feature of the 1400 

and 1600. The machines' high­
quality, flexible output can be used 
for printing catalogs, advertising 
and sales literature, government 
reports and copy for graphics 
displays. Operating at 25 or 50 lines 
per min., the typesetters hold four 
fonts on-line . 

Available now, the 1400 and 1600 

sell for $16,000 to $20,000. A 
four-terminal system with a Quad­
Print printer sells for less than 
$40,000. Itek Corp., Graphic Sys­
tems Division, 811 Jefferson Rd ., 
Rochester, N. Y. 14692. 

Circle No 424 
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HOW TO SAVE 
SSOOO ON A 

LINE PRINTER 
FOR YOUR DEC 

COMPUTER 
Simple. Buy your printer directly from a 
Dataproducts or Printronix distributor. 

THE CATCH: 
You have to buy a Datasystems line printer controller. 

Because Datasystems is the only line printer contro ller 
installed and maintained by the same nationwide on-site 
customer service organizations that support your Data­
products or Printronix printer. 

Comparable savings and on-site service exists for Data 
General and IBM Series/ 1 systems. Call us at (7 J 4) 566-5500 
for the name of your nearest distributor for these line 
printers and our Datasystems Controllers. 

DATASYSTEMS CORPORATION 
We make the difference. 

10072 Willow Creek Road, San Diego, CA 92131 
CIRCLE NO. 123 ON INQUIRY CARD 
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Four Phase announces 
off ice-management system 

The COMS/IV corporate office­
management system for electronic 
mail, document management, docu­
ment processing and executive 
services contains the vendor's 
Series IV system and the System 
311 and 312 node controllers. Each 
controller supports as many as eight 
of the vendor's series IV minicom­
puters, each of which supports as 
many as 32 multifunction work 
stations. Every node in the network 

can communicate with every other 
node. The 311 and 312 processors 
execute standard IBM 360/370 soft­
ware without modification. The 311 
includes IM byte of memory, 600M 
bytes of disk storage, one line 
printer and a tape drive. Each 
System IV/95 includes 672K bytes of 
memory, 32 terminals, SOM bytes of 
disk storage, and 11 character 
printers. A configuration consisting 
of one System 311 and three IV/95 
systems can be leased for less than 
$300 per month per CRT terminal on 
a 42-month lease. Four-Phase 
Systems, 10700 N. DeAnza Blvd., 
Cupertino, Calif. 95014. 

Circle No 423 

Symcro announces 
business computer 

The model SB700 Easy-Grow 
business-computer system makes 
one or more CP/M µcs available to 
each user, while serving as many as 
200 independent simultaneous 
users. The system uses as many as 
six 20M-byte, 8-in. Winchester-disk 
drives providing a maximum of 
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120M bytes of disk storage. The unit 
incorporates as many as 256 
zso-based processor modules, each 
containing 65.5K bytes of RAM. The 
system also includes as many as 256 
work stations, 256 printers, four 
disk controllers and 600M bytes of 

-

New Syslams 

storage. A minimum system, includ­
ing four processor modules, a 
20M-byte Winchester-disk drive and 
a lM-byte floppy-disk drive, sells for 
$15, 115. A two-user system, includ­
ing two keyboard /display work 
stations and a 150-cps printer, sells 
for $19,210, and an eight-user 
system with peripheral equipment 
sells for $37,020. Symcro Systems, 
Inc., 7300 Crescent Blvd., Pennsau-
ken, N.J. 08110. Circle No 422 

PK Systems announces 
law-office system 

The Business Manager attorney's 
time and billing system for the 
Zenith Z89 µc performs timekeep­
ing, billing, and accounts receivable 
functions in law offices. Two 
systems are available. The A 
system, with a Z87 dual 5114-in. 
floppy-disk drive handles as many 
as 375 cases, 1500 work-in-process 

HOW TO SAVE 
SSOOO ON A 

LINE PRINTER 
FOR YOUR 

DATA GENERAL 
COMPUTER 
Simple. Buy your printer directly from a 
Dataproducts or Printronix distributor. 

THE CATCH: 
You have to buy a Datasystems line printer controller. 

Because Datasystems is the only line printer controller 
installed and maintained by the same nationwide on-site 
customer service organizations that support your Data­
products or Printronix printer . 

Comparable savings and on-site service exists for DEC 
and IBM Series/ I systems. Call us at (7 I 4) 566-5500 for 
the name of your nearest distributor for these line 
printers and our Datasystems Controllers. 

DATASYSTEMS CORPORATION 
We make the difference. 

10072 Willow Creek Road, San Diego, CA 92 I 3 I 
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PrintaColor Corporation, P.O. Box 52, Norcross, Georgia 30091 404/448-2675 
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UJfD~Plo?P'ii1-Yi1?ii: 
PRIME 750,HP3000 

What are you going to do about 
power conditioning? 
Your mi ni-compute r needs power cond itio ning­

but what solut io n are you going to 
buy? A costly and finicky UPS or an 
expensive (and often ineffective) 

transformer/reg ulator? 
There's a bette r choice- the effective and 

affordable ATLAS MPC Mini Power 
Conditioner.* The ATLAS MPC uses the super­
ior power cond itioning of a moto rgenerator to 
provide 100% clean compute r grade power free 
from flickers, t rans ien ts, brownouts, instanta­
neous sags and s urges, under and over voltage 
cond iti ons. 

And on ly the ATLAS MPC offe rs compact siz­
ing, compute r grade ground, a handsome sound­
proof cabinet, fas test delive ry, and the lowest 
cost I That 's w hy ATLAS is the indust ry leader in 
rotary power systems. 

Ca ll or w rite fo r ATLAS MPC lite ratu re and 
appl ication information . 

• M PC Mini Power Conditioner available 10 to 18KVA Larger Power 
Cond1t1oners ava ilable to 500KVA 

ATJ'LASENERGY 9457Ru>h S11ee1 

SYSTEMS El Monte.CA 91733 
I , (213) 575-0755 
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records, 999 billing codes and 850 
accounts-receivable records. The B 
system uses a Z47 8-in. dual 

floppy-disk drive. The A and B 
versions sell for $7090 and $9090, 
respectively, including a matrix 
printer and software. Software is 
also available separately for $950 for 
a single-CPU license with dealer, 
OEM and distributror di scounts 
available. PK Systems, Inc., 113 N. 
Center, Bloomington, Ill. 61701. 

Circle No 421 

MTU unveils 
desk-top computer 

The MTU-130 desk-top computer 
features a 256K-byte address space, 
a 480 x 256 graphics display, as 
much as 4M bytes of floppy-disk 
storage, and anti-piracy hardware . 
The system includes a 96-key 
keyboard, including full numeric 
keypad, cursor keys and 10 pro­
grammable function keys, plus a 
fiber-optic light pen . It also 
provides a card cage for four 
expansion boards, a power supply, a 
fan, a lW audio amplifier , a 5- x 
3-in. speaker, an RS232 port, two 
parallel r/o ports and switched AC 
outlets. Software includes CODOS, 
an advanced disk-operating system 
with UNIX-style files and device­
independent I/O, Microsoft BASIC, 
graphics commands and operating 
sy s tem interface commands. A 
screen editor that edits files of any 
size and a four-voice music package 
are also included. Micro Technolo­
gy Unlimited, P.O. Box 12106, 2806 
Hillsborough St., Raleigh , N. C. 
27605. Circle No 365 
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LEADER OF THE PACK 
You'll see a lot of confusing 
claims for disk packs and storage 
modules, but here are a few tips 
that can help you make the right 
choice when you're specifying 
your next pack: 

~ BASF products represent 
BASF technology and quality, 
because, unlike many suppliers, we 
make them ourselves. 

~We polish our uncoated metal disks 
to a mirror finish for optimum headflight 
characteristics and virtually no possibility 
of media-induced headcrash. 

~We coat, polish , and burnish each 
disk by our own process, assuring you 
of long-lasting, trouble-free operation. 

~We magnetically 
orient all oxide particles 
in the disk coating for 
greater packing density. 

~We drive-test each 
pack before it leaves the 
factory, for top perform­
ance with no surprises. 

~ BASF has your con­
figuration and format* ... at 
a competitive price, ready for 
immediate delivery. 

~ For the name of your nearest supplier, 
write BASF Systems Corporation, 
Crosby Drive, Bedford, MA 01730, 
or call 800-343-4600. 

For Burroughs: Front-load smgle 
disk cartndges. 80 MB Tridents 

For CDC: 80 and 300 MB storage modules, 

PhF~rnOXa~~nO~n~1 ~a~ :c~Q~';ii~~·ao . and 300 MB disk packs. 

to~-b~aoiESC~~~d~~~ c;~g~ie~2-h1gh packs , front-load single disk 
cartndges. 80 and 300 MB storage modules. 

For Honeywell : Phoenix single disk cartridges. BO and 300 MB storage 
modules, 100 MB packs . 

For IBM: 100 and 200 MB 12·h1gh packs , top and front-load smgle disk 
cartndges 

For Wang: Phoenix single disk cartndges, 80 and 300 MB storage 
modules. top-load smgle disk cartridges. 
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-

[i] BASF 

BASF Systems Corporation 
Attn .: Marketing Services, Computer Division 
Crosby Drive, Bedford, MA 01730 

I Please send me information on BASF disk packs . 

I I Name/Title _ _ ____________ _ 

I CompanY--------------~ 
I Address ____ _____ ____ _ 

j City State Zip __ _ 

I Telephone ___ _________ _ 

l _____________ ~MS-.!_ 
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VIC I OR ... Nu111ber 1 
in l111pact Matrix Printing! 

1 • 

Model 5080 

A Unique Printing Terminal 
• 80 column , bi-directional printing • Large 360 character buffer 
• Upper & lower case font • Four interfaces - standard 
• Full graphics - 480 columns per line parallel & RS232 & TIY & \ ... 1E""Eo:-E.=4s""s> 

• Top of form & horizontal tabs 
• True 100 cps throughput 
• Bi-directional friction and 

sprocket paper feed 

• Baud rate switch selectable 
• Self-test 
• UL/CSA approved 
• Intelligent shortest path head return 

The Model 5080, shown A Complete Line of Impact Matrix Printers 
above, is a heavy-duty print­
ing terminal offered for sale 
at most competitive prices. 
Only $995 in single quantity! 
This printer has been 
designed to conform to the 
most stringent computer 
specifications , including 
software on/off control, 
status feedback signals and Model 80 
a busy signal should you fill 
our extra large buffer. Don 't 
delay, order now to insure 
early delivery! 

Victor has delivered more 
than 700,000 industrial , 
quality matrix printers . 
These are terminals , 
mechanisms, and heads 
designed to solve your prob­
lems. Products that are 
backed by a strong appli ­
cation engineering staff , 
worldwide serv ice and 50 
years of Victor pride in 
product . 

Mode l 130 Model 129 

VICTOR DATA PRODUCTS 
Subsidiary of Walter Kidde & Company, Inc. 

KIDDE 
3900 North Rockwell Street, Chicago. Illinois 60618 
Telephone: 312-539-8200 
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accessories and 
supplies 

I 
Shugart offers 
head-cleaning kit 

This fl oppy-di sk -drive h ead­
cleaning ki t in 5114- and 8-in. sizes 
contains two l int-free, nonabr asive 
polyester diskettes in viny l jackets, 
a 4-oz. bottle of cleaning solvent and 

a dispenser cap. The k it, which 
provides 13 cleanings per disk ette, 
cleans single- or double-sided drives 
with a wet/dry application. The kits 
sell for $28 for t he 8-in. size and $26 
for the 5 114- i n. size, i n OEM 

quantities. Shugart Associates, 475 
Oakm ead Parkway, Sunnyvale, 
Calif. 94086. Circle No 401 

CAP offers 
abrasive mats 

T hese abrasive mats are pre­
cleaner s for use with sticky or tacky 
mats at clean-room entrances. The 
fibrillated polypropylene pile mats 

are mounted on vinyl backing, and 
can be cleaned by vacuum or hose . 
They are available in 27- x 36-in. , 
36- x 60-in. and 48- x 72-in. sizes. 
C lean Room Products, 56 
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When You Need. • • 

WINCHESTER DISK SYSTEMS 
FOR THE Q-BUS 

ADD-ON SUBSYSTEMS 
MWDS WDS RPX60 

5-1/4" DISKS 8" DISKS 14" DISKS 

11/M-W 

11 /B·W 

FULL TURNKEY COMPUTER SYSTEMS 

• • • think of Andro111eda 
Andromeda Systems, Inc. offers the Q-Bus user a wide selection of Winchester disk based mass 
storage systems. Both add-on subsystems and full turnkey computer systems are available . Current storage 
capacities range from 2.5mb to 160mb. The Winchester disk controllers emulate DEC RK-05 , RL-01/02 , and 
RP-02/ 03 devices for compatibility with existing operating systems . 
Winchester disks in 51/4:' , 8" and 14" formats are used to obtain 
the best possible performance in a variety of package sizes . 

Back-up is to floppy disk or streaming magnetic tape . The 51/4" and 
8" systems may be specified with an intregral floppy disk drive ; 
these systems use the Andromeda WDCll controller that includes 
an RX-02 emulating floppy disk controller on the same dual-width 
card . Also available for backup is a separate , high performance , 
non-emulating floppy disk controller , the DFDC 11 / DMDC 11. This 
proprietary controller offers 25 to 61 percent more storage along 
with a data transfer rate 2. 25 times faster than the RX-02. 

CIRCLE NO. 130 ON INQUIRY CARD 

MINI-MICRO SYSTEMS/January 1982 

We offer a complete line of Q·Bus 
based systems and other LSl-11 re· 
lated products. For detalls, contact: 

ANOROMEO" 
S':'S1EMSm 
9000 Eton Ave. INC. 
Canoga Park, Callf. 91304 
Phone: 213/709-7600 
TWX: (910) 494-1248 

DEC, LSl-11 , RK-05 , RX-02, RL0 1, RP02 are 
trademarks of the Digital Equipmen t Corp. 
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Stop waiting for your fast CRT to dump 
its screen to your slow printer. The WTI 
Printer Port Buffer (PPB-4) easily con­
nects between your CRT's RS232 Printer 
Port and Printer to receive up to 4K of data 
(2 screens) at 9600 Baud and release the 
data at the printer speed. Baud rates are 
switch selectable and the unit features 
Printer Busy and Buffer Full signals. 

TM-41 ($295) 

PUSH BUTTON TERMINAL SWITCHING! 
Fed up with the hassle of plugging and 
unplugging data cables? The TM-41 
switching device is capable of switching 
common RS232 signals between 4 input 
ports and one output port. Each port may 
be selected by a special switch module 
that is connected to the data c~ble and 
contains an activity LED and select switch. 

CAS 41 ($395) 

CODE ACTIVATED SWITCHING! 
Your computer may select one or any 
combination of up to 4 RS232 ports by a 
simple 2 character user selectable ASCII 
control code sequence. The CAS-41 fea­
tures switch selectable baud rates, ACK/ 
NAK answerback, data loopback func­
tions and activity indicators. 

1' ,.,~,., ' <1;~ ff"' "'"" 

il'!ili5H --· - , --
--... • i :: 

MSU-21 ($325) 

TWO TERMINALS SIMULTANEOUSLY 
SHARE ONE MODEM! 
The MSU-21 allows 2 ASCII terminals to 
simultaneously share one modem or data 
line. Individual baud rates can be selected 
for each port allowing two terminals, for 
example, to operate at 600 baud over a 
1200 baud modem. 

Call toll free or write for more information. 

O:O:D~B 
western telematic, inc. 

2435 s. anne st., santa ana, ca 92704 
call toll free (800) 854-7226 
in california (714) 979-0363 
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Penataquit Ave., Bay Shore , N.Y. 

11706. Circle No 402 

Structural offers 
adjustable CRT platform 

This portable, tilting, swiveling, 
sliding CRT-terminal platform for 
desks or tables requires no mount­
ing hardware. The platform tilts 20 

degrees up or down from horizontal 
position and swivels 360 degrees for 
shared or angle use. The unit slides 
as far as 8 in. front to back and is 
available in various sizes. Structur­
al Concepts Corp., 1 7207 , Van 
Wagoner Rd., Spring Lake, Mich. 
49456. Circle No 403 

Epoxy coating provides 
laser marking 

This DK18-05 Gold epoxy coating 
powder for laser marking on axial or 
radial-lead devices produces a 
high-contrast, dark-brown image 
for character definition on monolith­
ic or multilayer ceramic or tantalum 
capacitors, resistors, hybrid circuits 
and resistor networks. The powder 
is applied by electrostatic or 
conventional fluid-bed processes, 
has 85°C fusing and is non-burning. 
The powder is priced at $6.30 per lb. 
in minimum packages of 40 lbs. , 
with quantity discounts available. 
The Dexter Corp., Hysol Division, 
15051 E. Don Julian Rd., Industry, 
Calif. 91749. Circle No 404 

*LSl-11 - PDP-11 - VAX* 

DEC* 8r 
COMPATIBLES 

•DISC SYSTEMS 

GRK06/7 32MB w/wo CTLR 
GRK06/7 64MB wiwo CTLR 
GRK06i7 96MB w/wo CTLR 
GRM02/3 BOMB w/wo CTLR 
GRM04/5 300MB w/wo CTLR 
GRM80 160MB w/wo CTLR 

•MAG TAPE SYSTEMS 

GTU-45 45 IPS tape & CTLR 
GTU-75 75 IPS tape & CTLR 
GTU-125 125 IPS tape & CTLR 

•COMMUNICATIONS 

DH11 -AD 
DH11 
DZ11 -A 
DZ11 -B 
DZ11 -E 

•MEMORY 

GMS11 

GMS11 

GMK11 

GMS780 

•PRINTERS 

16 LINE MUX 
8-64 LINE MUX 
8 LINE MUX 
8 LINE add/on MUX 
16 LINE MUX 

MOS/PARITY FOR 
Q-BUS 
MOS/PARITY FOR 
UNIBUS 
MOS/ECC FOR 
11-70 
MOSiECC FOR 
VAX780 

•CRT TERMINALS 

•ACCESORIES (CABINETS, 
POWER SUPPLIES, 
BACKPLANES) 

•USED DEC EQUIPMENT 

RP06- DH11 
RP04 - MEMORY 
RM02/3 - CPU's 
RK06i7 - TAPES 

•MANUFACTURERS 

DEC 
CDC 
EMULEX 
PLESSEY 
FUJITSU 
KENNEDY 
NATIONAL SEMICONDUCTOR 

•BEFORE YOU BUY CHECK WITH 
US WE CAN BEAT ALL PRICES! 

•GET WHAT !QY WANT: 
SAVINGS, S RVICE, • SUPPORT 

GRAND AMERICAN 
COMPUTER CORPORATION 
15471 RED HILL AVE SUITE #A 
TUSTIN, CALIF 92680 
TELEX - 670497 GRAND 
AMFDGLDA 

(714) 731-1519 
"TRADEMARK OF DIGITAL EQUIPMENT CORP. 
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data acquisition 
Datel-lntersil unveils 
V /F converters 

The models VFQ-2 and VFQ-3 
monolithic voltage-to-frequency 
converters use CMOS and bipolar 
technology in a charge-balanced IC. 
Two external capacitors enable 
setting the output pulse rate at 10 to 
100 KHz. Pulse and square-wave 
outputs are available. The VFQ-2's 
maximum linearity at 10 KHz is 0.01 
percent, and the VFQ-3 has a 
maximum of 0.25 percent. For a 
100-KHz output, the maximum 
linearity of the VFQ-2 is 0.08 
percent, and the maximum for the 
VFQ-3 is o. 5 percent. Internal 
circuitry includes an operational 
integrator; a comparator; a digital­
delay circuit; single-pole, a double­
throw electronic switch; a start 
circuit; a divide-by-two circuit; and 
two output-drive circuits. In quanti­
ties of one to 24, the VFQ-2C sells for 
$12.50, and the VFQ-3C sells for 
$4. 95. Datel- l ntersil, 11 Cabot 
Blvd. , Mansfield, Mass. 02048. 

Tl announces 
PCM CODECs 

Circle No 399 

The models TCM2910A, TCM4910 
and TCM4110 pulse-coded-modula­
tion encoder/decoders are second­
source replacements for Intel 
Corp.'s 2910A, 4910 and 4110, 
re spectively. The TCM4910 and 
TCM4110 incorporate an AID/DIA 
signaling interface , u-law command­
ing and time-slot decode logic for a 
voice-band PCM communications 
channel. The three parts incorpo­
rate NMOS t echnology . Typical 
operating power consumption is 230 
mw, with a power-down mode that 
typically requires 33 mw. In 24-pin 
ceramic packages , the TCM2910A, 
TCM4910 and TCM4110 are priced at 
$11.62, $13.55 and $15.26, respec­
tively, in 100-unit quantities. Texas 
Instruments Inc., P.O. Box 202129, 
Dallas, Texas 75220. 

Circle No 400 
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So many analyzers 
for rent ... 

It defies logic! 
If you need an analyzer quick - any kind you 've ever heard of -
chances are good you can rent it off-the-shelf , throughout North 
America, from Genstar REI. Whether it's a logic analyzer, distortion 
analyzer, selective voltmeter, wave analyzer, logic state analyzer, 
clock probe, data probe, general purpose interface, data error 
analyzer, microwave link analyzer, power line disturbance analyzer, 
sound and vibration anaylzer, spectrum analyzer, or whatever . .. 
from Biomation , Nicolet, GenRad, Programmed Power, Dranetz, 
Hewlett-Packard , Tektronix, Spectron , Singer, Paratronics, 
Cushman, Halcyon , or whomever ... you can probably rent it 
immediately, and start using it immediately, with economical rental 
rates from 30 days on up. Call now. GSA Contract #GS-04S-23560 

GE NSTAR 

Rental Electronics, Inc. 
(800) 227-8409 

In California (213) 993-7368, (415) 968-8845 or (714) 879-0561 

~------------------------, I A keen analysis says return this coupon today for instant details ! I 
I 

D It sounds great . Tell me more! Call D I'm particulary interested in the 
me at following equipment: I 

I D Send me your new Rental Catalog . I 
I D I'd like a copy of you r " like new" I 

equipment for sale catalog , too . 

I NAME TITLE I 
I ORGANIZATION I 
I ADDRESS MAIL STOP I 
I CITY/STATE/ZIP I 
I TELEPHONE MMS 182 I 
I Please complete coupon and mail to: Genstar Rental Electronics, Inc , 19525 I 
l ~~n:,s.,::e~:.,:i:,e~~h~~ ~ ,::3~ _ _ ®:!,n;;:; ~t~1:;:::o~s;!,c ...:.:;s.;J 
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IS 
YOUR 

COMPUTER 
DOWN 

MORE THAN 
IT'S UP? 

FERRORESONANTTRANSFORMERS 
MAY BE THE ANSWER! 

Excessive computer downtime cou ld b e 
the result of power line spikes, brownouts 
and inaudible noise. Line Tamer'" ferro­
resonant transformers protect sensitive 
computer equipment from such power 
pollution by isolating the noise and 
stabil izing the voltage. 

Line Tamer·· fe rro resonant transform­
ers need litt le spac e and requi re no step 
up/ step down transformers o r compli­
cated wiring. They are available in si zes 
up to 250 KVA in both single- and th ree­
phase to satisfy the requirements o f 
virtua lly any system. Most sizes are U.L. 
listed . 

Call us fo r complete specifications 
and the name of your local d istri butor. 

SHAPE 
MAGNETRONICS, INC. 

901 DuPage Avenue, Lombard, IL 60148 
Phone312 I 620-8394 •TWX 910-991-2352 
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data comm 
Canoga Data introduces 
fiber-optic data set 

The CSY-306 fiber-optic data set 
for computer-to-computer data 
transfer or for extension of satellite 
data links taps undetected into 
data-transmission lines to transmit 
sensitive or proprietary data as far 

as 1 km. Features include CCITT 
V.35 OR EIA RS449/423 interfaces, 
selectable data rates from 56K to 
2. 69M bps, handshaking-signal op­
tions , including RTS, CTS, DTR, DCD 
and DSR, and a manually selectable 
remote loopback. Other features 
include a bit-error rate of less than 1 
bit in 10-9 and a clock signal that is 
transmitted with the data. Price is 
$1800 in small quantities with 
quanti t y di scounts available. 
Canoga Data Syste ms, 2121 8 
Vanowen St. , Canoga Park, Calif. 
91303 . Circle No 395 

DCC announces 
LTR trunking system 

The LTR lightwave-thin-route 
trunking system uses fiber optics to 
transmit multiple Tl lines over 
distances as far as 35 KM. without 
repeaters. The system accepts one 
to nine standard DS-1 signals from 
independent sources, multiplexes 
them into a 10 x Tl data stream, 
adds housekeeping and overhead 
bits and transmits the information 
over a fiber-optic cable at 16 M bps. 
Features include standard interfac­
es at the Tl level and three plug-in 
Tl equalizers to cross-connect 
equipment as far as 655 ft. from the 
system and to provide a DSX-1-

compatible interface. Digital Com­
mun i cations Corp ., Lightwave 
Communications Division, 11717 
Exploration Ln. , Germantown, Md. 
20767. Circle No 396 

Rockwell introduces 
9600-bps integral modem 

The single-boar d V96 modem 
subsystem operates at 9600-, 7200-, 

4800- or 2400-bps data rates a nd in 
half-duplex, two-wire or full-du­
plex, four-wire modem. The subsys­
tem is compatible with CCITT V. 29, 
V.27 ter, V.27 bis or 300 bps per 
CCITT.30. It features automatic 
adaptive equalization t hat enables 
data to be t ransmitted over long­
distance, voice-grade switched net ­
works. The unit consumes 3.5W of 
power and can be used with 
dedicated lines or on a general 
switched network. Rockwell Inter­
national , Electronic Devices Divi­
sion, 3310 Miraloma Dr., Anaheim, 
Calif. 92803. Circle No 397 

Datec introduces 
Bell-compatible modem 

The Datec 33, a 300-bps Bell­
compatible originate/answer mod­
em, includes a front-panel voice/­
data button, long-space disconnect , 
five diagnostic tests and built -in A 

control. The unit operates via 
telephone over dial networks or 
over two-wire leased lines and uses 
an RS232C interface to connect 
terminals to computers. A stand­
alone unit sells for $399, and a 
card sells for $325. Datec , Inc. , 300 
E. Main St., Carrboro, N.C. 27510. 

Circle No 398 
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Introducing BBN Computer's New C/60. It's right 
in the middle, for those who don 't need a$ !00 ,000 
mini but need more than a $20,000 micro. What a 
story it is . At under $50,000, the new C/60 is the 
price/performance leader in the UNIX*marketplace. 

The C/60 is a mid-priced, mid-sized machine but 
it's a giant in systems programming capability. The 
C/60 is the newest member of B BN Computer's 
growing family ofC Machines, the first machines 
optimized to execute the C programming language 
and the UNIX operating system . BBN has been a 
pioneer in the computer field since 1961 , and the 
new C/60 incorporates the best of our advanced 
technologies . 

C/60 standard configuration supports 8 users, 
with 80 Mbytes fixed disc, IBM compatible back-up 
tape , a '/,i Mbyte of main memory 
and BBN-UNIX software. 
And the system is readily 
expandable to 64 users , 
with 600 Mbytes mass 
storage and 2 Mbytes of 
main memory. 

The C/60 fully supports 
UNIX , the growth opera­
ting system of the 80 's.With 
UNIX and theC language, the 
highest software productivity and 
portability is achieved. BBN 
Computer's fu ll line of UNIX software 
includes UNIX V7 , Fortran 77, our 
innovative screen editor-PEN, text 
processing software, and electronic 
mail. And of course, our system can be 
enhanced with networking capability, 
BBN-Net, our unique heritage . 

BBN Computer offers incomparable 
customer service, a full range product 
line, and the rare advantage of nation­
wide single vendor sales and support. 
If you want to finish first , begin in them ddle. 

BBNCompu er 
BBN Computer Corporation 
33 Moulton Street Cambridge, MA 02238 
Phone: (617) 497-2800/Telex No. 92-1470 

A Subsidiary of Bolt Beranek and Newman, Inc. 
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LSl-11 * a-sus · ARRAY PROCESSOR 
Full Floating Point, Under $6K 

Do you do ... FFTs, digital filtering, vector math, matrix 
manipulations or other signal processing algorithms 7 

Wedo too! 
Do you do them FAST on an 11 /03, 11 /2, or an 11/237 

We do ! .. . and so can you. 

In fact, the SKYMNK Micro Number Kruncher is already designed into: 

Seismic Modeling Systems 
Speech and Image Processing Systems 
Medical Electronics Systems 
Simulation Systems 
Laser Systems Analysis .. . and more 

. .. and we're adding to the list every day. 

,,. 
If a microcomputer is in your system design ... i>i 

Maybe we should be in your system! 

SKYMNK - THE Array Processor for microcomputers. 
IMMEDIATE DELIVERY 

Call or write for more information. 

" tradename of Digi tal Equipment Corporation 

ARITHMETIC PERIPHERALS FOR MICROCOMPUTERS 

SKY COMPUTERS, INC., P .0 . Box 8008, Lowell , MA. 01853 (617) 454-6200 

CIRCLE NO. 137 ON INQUIRY CARD 
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More Room ... 
More Multibus® Cages. 

ONLY FROM 
ELECTRONIC 
SOLUTIONS! 

More Room 
You get more room for 
extra cards without in­
creasing overall size, be­
cause our design gives you 
greater inside dimensions. 

More Reliability 
All cages are constructed 
of sturdy, durable anodized 
aluminum with a single 
mother board backplane 
. . . a concept that in­
creases reliability and 
minimizes interconnec­
tions. 

More Models 
We have more models than 
all our competitors com­
bined. Choose a cage with 

3, 4,5, 6, 7, B,9, 12, 14, 15, 
16, 20, 24 or 26 slots for the 
right solution to your prob­
lem. We have models with 
either 0.6" or 0.75" card 
centers and can even ac­
commodate wirewrap 
cards. 
All models are electrically 
and dimensionally inter­
changeable with Intel's 
iSBC-80® Cages . 

More Warranty 
A three year warranty is 
your assurance of quality. 

More Information? 
Call our toll free number 

(800) 854-7086 
In Calif. call 

(714) 292-0242 

I Electronic Solutions 

5780 Chesapeake Court 
San Diego, CA 92123 

ULTl·CAGE® 
CIRCLE NO. 138 ON INQUIRY CARD 
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design aids 
Ceramic package 
has 48 leads 

The 48-lead high-density Diapak 
uses external leads on 50-mil 
centers, with 600-mil row spacing. 
The package can be re-flow soldered 
directly to a circuit board, or it can 
be inserted into a DIP socket that 

1----1.250"----1 
- -.. - - ~ -- - - . -- - - - - -

...:::'IUUUllr.:=. • • . .............. ........ . - -
has a 100-mil pin pattern for 
soldering to a circuit board. 
Features include hermiticity to 1 x 
10- 8, low-temperature frit-seal lid 
and aluminum wire-bond fingers. 
Planarity of bond fingers meets or 
exceeds requirements for automatic 
wire bonders. DIP configuration 
permits use of existing assembly 
and transport equipment. The 
package is also available in 64- and 
40-lead models. Diacon, Inc., 12810 
Hillcrest Rd. , #209, Dallas Texas 
75230. Circle No 390 

Conductive film 
is nonmetallized 

Kimflow conductive film is perme-

ated throughout with carbon black, 
rendering it electrically conductive 
without metallization. The film 
conducts electricity with a volume 
resistivity as low as 0.36 ohm x cm. 
The moisture-proof film is stable 
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~~ 
GO liii 
DIRECT FOR 

PREMIUM 
ELECTROSTATIC 
PAPERS 
FOR YOUR 
VERSATEC 
BENSON (VARIAN) 
HOUSTON 
INSTRUMENT 
PRINTER/PLOTTER 
AND SAVE! 
Crown Zellerbach has long been a 

pioneer in the electrographic 
papers industry, developing 
premium lines of paper to meet the 
specific needs of Benson, Versatec 
and Houston Instrument 
printer/plotters. Until now, 
however. our paper was only 
available with an OEM label on 
the package. 

Now the same paper is available in a 
Crown Zellerbach package and at 
a substantial savings to you. simply 
by going direct to CZ. 

The paper is the same, but at a greater 
savings to you. 

For further information on CROWN 
ZELLERBACH'S Direct Plan. Call: 

EAST TOLL FREE 
(800) 631-1099 
New Jersey (201) 227-7390 
WEST TOLL FREE 
(800) 547-6946 
Oregon (503) 286-1621 , 
ext. 393 

~~ Crnwn/(~ 11. · :ii.i_·h 
f;; Electrographic Papers Division 

P.O. Box 720 
28 Bloomfield Avenue 
Pine Brook, New Jersey 0705B 
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over a temperature range as high as 
130°C. The film can be metallized on 
one or both sides or in bands of 
different widths and patterns. It 
can be used alone or in laminates 
with other conductive or nonconduc­
tive materials, is available as wide 
as 48 in. and can be smooth-surfaced 
or matte-finished. Schweitzer Co., 
Busi ness Deve lopment Group , 
Kimberly-Clark Corp., Lee, Mass. 
01238. Circle No 391 

displays must be read over long 
Vee-Arc introduces distances. The units use right-hand 
adjustable AC drive decimals and are available in 

The PWM 7000 adjustable speed common-anode and common-cath­
AC motor drive is available in six ode configurations. The units incor­
standard ratings from 1 HP to 15 HP porate red segments on a red-faced 
and delivers a pulse-width-modulat- background and have typical view­

ed waveform that nearly duplicates 
a true sine wave. The unit operates 
from standard 230V, three-phase , 
60-Hz current and delivers from ov 
to 230V, 3- to 60-Hz constant torque, 
with extended frequency ranges as 
high as 180 Hz available. Features 
include LED status indicators, AC 
line fusing, output motor contactor 
and grounded-power heat sinks. 
Options include adjustable jog, 
forward/reverse, dynamic braking, 
DC braking, extended acceleration/ 
deceleration, extended frequency 
range, input contactor and speed 
meter signal. Vee-Arc Corp., West­
borough, Mass. 01581. 

Circle No 392 

IEEE announces 
0.8-in. red displays 

The LR8900R series 0.8-in., red, 
seven-segment LED displays is 
designed for applications in which 

ing distances of 33 ft. Industrial 
E lectronic Engineers, Inc., Com­
ponent Products Division, 7740 
Lemona Ave., Van Nuys, Calif. 
91405. Circle No 393 

Tekno-Parts unveils 
compression-spring winder 

These pneumatic, automatic-com­
pression, spring-winding machines 
for in-line manufacture and assem­
bly with remote control can be 
equipped with a heat-treating 

device that does not increase cycle 
time. Wire dimensions range from 
0.004 to 0.025 in., and cycle times 
range from o. 7 to 2 sec. The units 
are available in two models. One, 
when used in assembly lines, 
produces one spring at a time 
synchronized to line requirements. 
The other produces six to 12 springs 
per cycle and assembles them 
simultaneously. Tekno-Parts Inc., 
Suite 418, 303 E. Wacker Dr., 
Chicago, Ill. 60601. Circle No 394 
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DISTRIBUTED MICROPROCESSING 
LOCAL AREA NETWORK 

The era of the local computer network has arrived. What was once a 
quiet experiment has become today's computer phenomenon, and 
Digital Microsystems is proud to be among the few who recognized 
the network's potential long ago. 

Over 300 HiNet™ installations are already up and running in 
16 countries. More are being added every month. Why? Because 
HiNet delivers the power, flexibility and other features that network 
users demand. 
Compare HiNet to 
Minicomputer s and 
Microcomputers 
OMS gives network users the best of 
both worlds: HiNet combines the low 
cost of microcomputers with the 
high-performance benefits of mini­
computers. HiNet also offers the 
modular configurations, distributed 
processing, and shared peripherals 
that neither of the other systems are 
able to provide. 

You see, unlike other computer 
systems, HiNet gives a low-cost, high­
performance computer to each user 
-there's no central processor to 
overload! 

/ 

SYSTEMS SOFTWARE ADVAN­
TAGES: Total CP/ M™ compatibility in 
a multi-user, network environment · 
Record locking and security pass­
word protection of all network data 
· User assignment/ reassignment to 
any station anywhere on the network 
· Flexible disk partitioning · Back­
ground print spooling and master sta­
tion disk access, freeing the master 
station for its own user's processing 
· Extensive user-friendly diagnostics 
for improved efficiency and system 
uptime! 

Innovation and Experience 
HiNet has the cost effective 

power, performance and flex­
ibility you want in a local 

'\ computer network- the 
\ first of its kind to be ,, 

""- delivered. Just what 

With HiNet's flexible and modu­
lar design, sales barriers disappear. 
Small users are not forced to buy 
larger, more expensive systems than 
their immediate needs dictate. Larger 
users can purchase a low-cost com­
puter that meets their needs, without 
compromising performance. Both 
have immediat~. flexible, low-cost ex­
pansion capabilities. HiNet 

~ you'd expec t from 
Digital Microsystems-the first com­
pany to deliver microcomputer busi­
ness systems,doubledensityfloppies, 
and Winchester hard disk systems. 
So, before your competition becomes Local Computer Network 

HiNet is the Alternative 
SYSTEM HIGHLIGHTS: Multi-tasking, multi-user local 
network designed to address up to 255 stations · Wide 
range of networking configurations · Shared or local 
disk storage and printers · Intelligent hard disk control­
ler · Streamer tape or proprietary fast floppy back-up 
· Redundant master station for real-time system back­
up · All 1/0 and networking ports provided · Reliable 
single board design. 

NE1WORK DATA COMMUNICATIONS FEATURES: 
lK read buffers that speed network data communica­
tions · 32K of controller RAM to improve disk access · 
Proprietary automatic error detection and correction 
· SOOK Bits per second network bandwidth for quick 
response time. 

a HiNet dealer, compare. Compare 
quality, reliability, design, and performance. Contact the 
OMS Corporate office today: ( 415) 532-3686, 1WX: 910-
366-7310 .. . or the OMS International office in London: 

01-353-1081.TEL~;;ta/ UJJ™ 
Microsystems 

1840 Embarcadero, Oakland, CA 94606, USA 

HiNet is a trademark of Digital Microsystems, Inc. CP/M is a trademark of 
Digital Research , Inc. Specifications subject to change without notice. 
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components 

Weitek introduces 
voice-recognition chip 

The WTV008 single-chip voice 
r ecognition system recognizes 
words or phrases in two pages of as 
many as eight words each. The unit 

consists of a single-chip digital 
processor with an analog speech­
input preconditioning circuit that 
receives speech from a microphone. 
Recognized utterances activate one 
of eight bit-line outputs and a 
four-line BCD number output; an 
output strobe indicates recognition 
status. Price, including a custom- ized vocabulary set, is less than $10 

-------- ----- ------ ------------. each in quantities of 100,000 or 
more. Weitek Corp., 3255 Scott 

264 

For demanding applications 

SUMMAGRIDM 
The full-sized digitizer with 
uncompromising accuracy 
Designed to meet the rigid requirements of aerial cartography, integrated 
circuit layout, printed circuit board design, architectural drawing and other 
uses where dependable accuracy and resolution are required, Summagrid 
delivers provable -

RESOLUTION: 0.001 " (0.025mm) 
ACCURACY: ±0.005" (0.125mm) 
Despite variations in temperature and humidity. 

Available in opaque or backlighted models with active areas as large as 
42 by 60 inches. A product of the world 's largest digitizer manufacturer. 

Designed for easy integration into almost any data processing system, it 
offers RS232, IEEE and 8/16-Bit Parallel interfacing. A wide range of 
accessories and programming features are available . 

If accurate digitizing is important in your system, you should ask for full 
details on Summagrid . 

ll·~~""r/J7'J{lrlliCic~o,r~Z,~ati~onf 
35 Brentwood Avenue· P.O. Box 781 · Fairfield , Connecticut 06430 
(203) 384-1344· Telex : 96-4348 
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Burr Brown introduces 
16-bit AID converter 

The model ADC76 16-bit hybrid 
AI D converter features a 67 KHz 
throughput rate for 14-bit resolu­
tion and 59 KHz for 16-bit resolution. 
Specifications include 15-µsec. con­
version time for 14-bit resolution 
and ±0.003-percent-FSR maximum 

linearity error. Gain drift is ± 15 
ppm/°c, and offset drift is ± 10 ppm 
of FSR/°C (bipolar). Selectable ana­
log input ranges are ±2.5V, ±lOV, 
ov to +5v, ov to +lOV, and ov to 
+ 2ov. The IC incorporates a 
comparator, a clock, a reference and 
laser-trimmed thin-film components 
in a 32-pin, bottom-brazed ceramic 
package. Performance operating 
range spans o to 70°C, and power 
requirements are ± 15V DC and + 5V 
DC. The device is available in two 
models, the 13-bit linear ADC76JG 
and the 14-bit linear AD676KG, 
which sell for $165 and $191, 
respectively, in 100-unit quantities. 
Burr-Brown, Data Conversion 
Products, Box 11400, Tucson, Ariz. 
85734. Circle No 389 
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micros 

Codata offers 
Multibus µcs 

The CTW series of Multibus­
compatible µcs includes the Z80-
based CTW-100, the Z800o-based 
CTW-200 and the 68000-based 

CTW-300. The series includes a 
selection of 5114-in., !OM-byte Win­
chester-disk drive, a 380K-byte dual 
minifloppy-disk drive or a l 7M-byte 
tape-cassette drive in any combina-

tion. The µcs store 64K bytes to lM 
byte of RAM. The CTW-300 processes 
FORTRA N and Pascal software , 
including the ANSI-standard FOR­
TRAN-77. The languages operate 
under the MERLIN, a UNIX-like 
operating system. The CTW-200 
uses the XENIX operating system. 
CTW-300, with one 5114-in. drive, one 
dual minifloppy and one tape­
cassette drive, sells for less than 
$20,000 in single-unit quantities, 
with quantity discounts available. 
Codata Systems Corp., 285 N. 
Wolfe Rd. , Sunnyvale , Calif. 94086. 

CCI introduces 
desk-top µc 

Circle No 386 

The model XP/4 desk-top µc 
system includes a 20M-byte hard­
disk drive, a !OM-byte removable 
cartridge and a lOM-byte fixed 
platter. Features include a zso µp , 

DCS/86 (16 bit) 
Multibus® 
Microcomputer 
System 
$6500 

11 '"'""-'" 11\'t'ITU\ 

""' n1. 

I I 

l ~~~-~-J 

64K of RAM, an anti-glare 24-line x 
80-character CRT display, a serial 
communications channel and a 
Centronics-compatible parallel 
printer interface. Options include a 
selection of dot-matrix and daisy­
wheel printers. The system is 
supported by CP/M, with Microsoft 
BASIC, FORTRAN and COBOL avail-

able. OEM single-quantity prices 
start at $15,250, with quantity 
discounts available. Commercial 
Computer, Inc. , Box 39355, Solon, 
Ohio 44139. Circle No 387 

MINICOMPUTER PERFORMANCE The DCS/ 86 is an industrial 
quality ra c k -mountable Multibus• compatible microcomputer system 
with the performance of a mini . The DCS/ 86 utilizes the Intel 8086 
16-bit microprocessor and has memory expansion to 1 megabyte 
with automatic error c orrec tion. A 64K byte system with CPM /86• • 
softwa r e is $6500.00. 

HIGH RELIABILITY The DCS/86 is a compat ible upgrade to the 
field proven DCS/ 80 wh ic h has been used fo r over two years in 
hundreds of demanding industrial applications. All electronics are 
subject to industrial "burn-in" at 55° c in insure long term reliability . 

SOFTWARE The DCS/ 86 has the most extensive array of software 
available for 16·bit microprocessors. CPM/86 ••is a direct descendent 
of CPM/80' • utilized by the DCS/ 80 and over 200,000 micro­
computers world wide. Optional software inc lu de MS - DOS••• 

Mos · 
COMPUTER PROBLEMS 

START HERE! 

(DOS used on IBM personal computer) and MPM / 86' • (multi-user, 
multi - tasking. ) High level languages include Fortran -77, Pascal , 
Bas ic, Cobol , PL/I (Subset G) and "C". 

HARDWARE OPTIONS A full range of peripherals including 
CDC Finch (8" Winchester , 24 megabytes), CDC Lark (8 megabytes 
fixed I 8 removable), Phoenix, Y," magnetic tape, etc. 

DCS/86 delivers minicomputer performance at microcomputer 

prices. 

'Multibus TM of Intel, • 'CPM, MPM TM of Digital Research 
'''MS-DOS TM of Microsoft 

Distributed Computer Systems 617 899-6619 
223 Crescent Street, Waltham, Ma . 02154 Toll Free 1-800-225-4589 
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Barney Stevenson 
just spent two . 
years programming 
and de-bugging 
a process control 
system in 
assembly code. 

Now Barney thinks 
he deserves some 
congratulations 
for his efforts. 

Sorry Barney, 

Barney Stevenson but would run 
thought he deserved a pat too slowly and 
on the back. As projed take up too 
manager at Smart much memory. 
Widgets, Inc., he had Assembly code 
taken on the biggest real- would take 
time process control longer to pro-
headache of his life. And gram and de-
after24 months he'd finally.__ ___ .__ _ __, bug, but was 

succeeded in programming the only answer for real-time 
and de-bugging Smart's applications. 
newest produd. Wrong. 

We think Barney missed Real wrong. 

the boat . Barney didn't know 
Barney figured the about FORTH: a language 

choice was simple. High level that runs nearly as fast as 
languages like Pascal and For- assembly, is just as compad 
tran could program quickly, (if not more so), yet can cut 

development time by a fador 
of 10 over assembly language. 

He also didn't know 
about FORTH, Inc. 

They're the people who 
invented this remarkable tool, 
evolved it, and for 10 years 
have seen it used in thousands 
of applications ... from run­
ning an observatory ta sorting 
baggage, from video games 
to industrial robotics. Virtu­
ally every real-time applica­
tion imaginable. 

The latest evolution of 
FORTH is called polyFORTH,™ 
An incredible program­
ming environment avail-

able for just about any mini or 
micro processor. 

For Barney? Still no 
cigar. But for you, FORTH 
offers a software tool that in 
speed, compadness and 
extensibility, simply has no 
match. 
So call us at (213) 372-8493. 
Or write FORTH, Inc., 2309 
Pacific Coast Highway, 
Hermosa Beach, California 
90254. We'll rush you the 
latest on polyFORTH,™ and 
tell you where you can see it 
in adion. 

FORTH, Inc. 
CIRCLE NO. 76 ON INQUIRY CARD 
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minis 

Minicomputer is 
Nova compatible 

The MiniMate Nova-compatible 
minicomputer features a 100-nsec. 
arithmetic - instruction - execution 
time, a 200-nsec. load-and-store 
time, a 55-nsec. memory-access 
time and a 128K-byte capacity. DMA 
transfer time is 800 nsec. Other 
features include execution/DMA 
overlap, a modular power supply, a 
control module that can be removed 
from the front and plugged into the 
backplane and software compatibili­
ty with IRIS, RDOS BLIS/COBOL and 
VMOS. Board-only versions, includ­
ing 64K or 128K bytes of memory, 
sell for $5025 and $7125, respective­
ly. Versions including the CPU, 
memory, power supply, an enclo­
sure and 64K or 128K bytes of 
memory sell for $7875 and $9975, 

respectively. Quantity discounts are 
available. Integrated Digital Prod­
ucts, 3156 E. La Palma Ave., Unit 
A, Anaheim, Calif. 92806. 

Circle No 380 

Zehntel announces 
dual-processor computer 

The Gemini dual-processor com­
puter for the vendor's Trouble­
shooter 800 in-circuit test system 
consists of two 16-bit, single-board 
CPUs with UNIX-based software. A 
Z8001-based minicomputer handles 
all user and interface tasks, 
including operating the tester's 
automatic program generator and 
performing data analysis. An 8086-
based CPU controls the analog and 
digital testing hardware. System 
software creates a multitasking, 
multi-user environment, enabling 
several users to access the system 
while it is performing production 
testing. The system also includes 

256K bytes of main memory, and 
mass storage includes a 34M-byte 
Winchester-disk drive with a 17.5M­
byte tape-cartridge backup. Plan­
tronics Zehntel, Inc., 2625 Shade­
lands Dr., Walnut Creek, Calif. 
94598. Circle No 381 

Microtech introduces 
Winchester-based systems 

This family of Dart-based mini­
computers, available in seven con­
figurations, includes a 16-bit system 
and 64K bytes of RAM. The systems 
support Winchester-disk drives 
storing lOM bytes on one spindle to 
as much as 732M bytes on four 
spindles. The devices use stream­
ing-tape backup. The systems run 
the IRIS operating system and 
various applications packages. Pric­
es range from $14,950 to $36,000. 
Microtech Business Systems, 3180 
Pullman St., Costa Mesa, Calif. 
92626. Circle No 382 

WHY WAIT FOR DEC.? 

268 

Why wait for DEC when you can get immediate 
delivery on higher performance disk or magtape 
drives and interfaces at nearly half of DEC's price? 
California Computer Group specializes in 
supplying a full range of 

DEC-COMPATIBLE 
peripherals and 
accessories. Join the 
hundreds of satisfied 
customers who have 
already benefited from 

.D 

our products. l.:::.i''"" 

Call now for a quote or .___· --_~_. --~ 
your free DEC Buyer's Catalog! 

Toll free: (800) 854-7488 

3303 Harbor Boulevard, Suite K-11 
Costa Mesa, California 92626 

,,.. 

- . ~~ 

Suppliers of equipment f:om 
DEC, Control Data, Kennedy, Emulex, Plessey 

and many other leading manufacturers. 
• DEC is a registered trademark of Digital Equipment Corporation. 

CIRCLE NO. 147 ON INQUIRY CARD 
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power supplies 
Nova announces 
1-KVA UPS 

The 1-KVA Min-Taur produces a 
sine-wave output with less than 5 
percent harmonic distortion, and 
with an optional built-in solid-state 
transfer switch, provides as much 
as 50 percent overload for as much 
as 1 min. The system accommodates 
an input of 12ov AC ± 10 percent, 60 
Hz, ±5 percent, one-phase; output 
voltage regulation is 12ov AC ± 1 
percent, 60 Hz, ±0.5 percent. The 
instrument has built-in rechargea­
ble batteries with 15 min. of reserve 

power. The internal battery charger 
has an automatic float-equalize 
circuit for charging after a utility 
failure and consequential battery 
discharge. Price is $3125. Nova 
Electric Manufacturing Co., 263 
Hillside Ave., Nutley, N.J. 07110. 

Circle No 383 

AC voltage monitors 
have detachable detectors 

These AC voltage monitors, con­
sist of a Modutector detector 
module and a detachable µp-based 
printer/controller module. The sys­
tem enables threshold limits, calen­
dar and clock settings and monitor 
identification number to be entered 
with push-button keys. The unit can 
be removed from its briefcase and 
left at a site. The monitor 
distinguishes and identifies the 
following AC line perturbations 
exceeding operator set thresholds: 
low and high voltage levels based on 
a moving 16-cycle time period; sags 
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and surges of 1/2 to 511 cycle length, 
including dropouts; impulses with a 
rise time of less than 50 µsec. and as 
high as 1ooov; common -mode noise 
between line and ground exceeding 
a 5V factory-set threshold; and 
power outages exceeding a six-cycle 
duration. The system's memory 
stores 28,675 events for several 
months under backup battery 
power. Price is $4500, including one 
Modutector module; extra Modutec­
tors sell for $1200 each. The 
Superior Electric Co., 383 Middle 
St., Bristol, Conn. 06010. 

Circle No 384 

Power supplies are 
convection cooled 

The LYS-D convection-cooled, 
open-frame power supplies have 
outputs of as much as 28V and 
currents as high as 120A. The series 
includes 42 single-output, four 
dual-output and eight triple-output 

New Prad11a1s 

models. All models have overvolt­
age protection. Line regulation is 
0.1 percent. Load regulation is 0.1 
percent for all single-output models 
and the 5V output of triple-output 
models and 100 mv from o to full 

load of dual-output models and for 
dual output of triple-output models. 
Prices are $630 in single-unit 
quantities and $473 in 1000-unit 
quantities. Lambda Electronics, 
515 Broad Hollow Rd. , Melville, 
N .Y . 11747. Circle No 385 
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New Pradua1s 

lntronics announces 
isolation amplifier 

The model IA194 isolation amplifi­
er offers a 30-KHz bandwidth, 3000V 
1/0 power isolation, 100-µsec. set­
tling time, 90-dB common-mode 
rejection, externally programmable 
gain, a floating internal supply for 
powering an external transducer 

and external synchronization of the 
internal oscillator used in obtaining 
the input isolation. Its 0.1-percent 
linearity enables compatibility with 
10-bit data-acquisition systems, and 
input voltage noise is held to 3 µv, 
10 HZ to 1 KHz, with 40 pA maximum 
current noise for the same range. 
Relative accuracy, including all 

Intelligent Solution MAKES 

Dumb Printers SMART. 

~-

~· · .. 

Use any of these printers 
with your computer. 

THE INTEGRATOR ELIMINATES CHANGE. 
THE INTEGRATOR-A ZBO ­
ba sed interface board - con ­
nec ts these prin ters to any 
computer w ith an RS-232 or Cen­
troni cs parallel 1/0 po rt. 
• Diablo M-630 with Qume or 

Dlablo interface. 
• NEC 3500 Q/D, 5500 Q/D, 7700 

Q/D. 
Qume Sprint 3 & Qume Sprint 
7 w ith 13·bit interface. 

• Fuji t su SP830. HyType II . 
• Ricoh RP 1600. 
And g ives you these bon us 
features: 
• Opt ional 16K or 48K RA M. 
• 16 baud from 50-19, 200-

hardware /so ft ware se lec­
table. 

• RS-232, Centronics Parallel , 
IEEE ports, Current Loop_ 

• Switch selectable protocols: 
NEC 7710, Diablo 630, Qume 
Spri nt 5. 

• 24 switch selectable func­
tions . 

• Auto bi-directional printing 
with optimized thruput. 

• Sheetfeeder and graphics 
modes. 

• Auto proportional spacing 
and tab setting . 

• Sheetfeeder and graphics 
modes. 
Auto proportional spacing 
and tab setting_ 

• Upgradable to latest soft­
ware. 

• Complete word processing 
fea tures, standard . 

• Supports optional front 
panel. 

I~ . -

PROVEN WITH SELLUM I 
lntersell added TH E 
INTEGRATOR to the NEC Spin­
writer. Since then, this suc­
cessful , value-added printer has 
enabled the sale of the SELLUM 
I " with satisfaction 
guaranteed", to dealers and 
systems integrators. 

PRIVATE LABEL OR OEM 
The INTEGRATOR is answering 
a vital need for you . Find out 
how THE INTEGRATOR will 
solve your programmable in ter­
facing problems with this in­
telligent solution . lntek offers 
the service and support you 
require to develop private label· 
ing, licensing agreemen ts, and 
custom protocols. Call Garrick 
C. Colwell , VP Marketing, today 
at (408) 946-9041 . 

90 day warranty on part s and 
labor for detects due to 
workmanship . 

MANUFACTURING COMPANY 

" Integration for Tomorrow 's Technology " 

780 Charcot Avenue San Jose, CA 95131 

(408) 946-9041 
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effects of offset, temperature and 
linearity is ±0.5 percent over the 
full range of 0°c to 80°C. Price is 
$119 in quantities of one to nine. 
lntronics, 57 Chapel Hill St. , 
Newton, Mass. 02158. 

Circle No 378 

Power General offers 
SOW power supply 

The series 4050 power supplies, 
for operating µp-based systems, are 

true off-the-line switchers with as 
many as four output voltages on one 
PC board. Full rated output is 
provided over an ambient tempera­
ture range of 0°c to 50°C with a 
2-percent/0 c derating to 71°c . The 
series includes four models, includ­
ing 4050-1 ( + 5V at 6A, -5V at lA, 
+ 12v at lA, - 12v at lA), 4050-2 
( + 5V at 6A, - 5v at lA, + 15V at lA, 
- 15V at lA), 4050-3 ( +5V at 6A, 
+ 12v at 1.5A, -12v at lA) and 
4050-4 ( + 5V at 6A, + 15V at 1.5A, 
- 15v at lA). The devices' input 
offers pin-strappable voltage ranges 
of 85 to 130V AC or 170 to 260V AC at 
47 Hz to 470 Hz. The units also 
include an RFI input line filter . 
Prices range from $149 to $159. 
Power General, 152 Will Dr. , 
Canton, Mass. 02021. 

Circle No 379 
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printers 
NEC introduces 
dot-matrix printer 

The bidirectional PC-8023A dot­
matrix printer produces dot graphic 
screens on paper at 100 cps. The 

compression at 10, 13, 15 and 16¥2 
cpi and switch-selectable vertical 
spacing at 6 or 8 lpi. Price is $3010 in 
single-unit quantities. General 
Electric Co., Data Communica­
tion Products Department, 
Waynesboro, Va. 22980 . 

Zenith offers 
150-cps printer 

Circle No 359 

The Z-25 dot-matrix line printer 
prints at more than 150 cps at 
speeds as high as 300 lpm. The 

New Pradua1s 

tors and automatic test-printing and 
status lights. Price is $1595. Zenith 
Data Systems, 1000 Milwaukee 
Ave., Glenview, Ill. 60025. 

Circle No 360 

device interfaces with µcs using Demand label printer 
Rs232c or 20-mA current loop at produces bar codes 
baud rates as high as 9600 bps. The Moduprint dot-matrix de-
Features include a 9 x 9 dot matrix, mand label printer prints bar codes, 

printer uses cartridge or ribbon a 95-character ASCII set, upper- and OCR, alphanumeric characters and 
spools and pin- or friction-feed lower-case characters and 33 graph- graphics using adhesive labels, 
delivery. It handles as many as ics characters. Character pitch is multiple-part forms and card-stock 
three copies of fan-fold, roll or 10, 12, 13.2 or 16.5 cpi. The unit tickets and tags. The unit interfaces 
cut-sheet paper and originals. includes LED control-panel indica- to labeling machines; butcher, 
Matrix options include 7 x 9 ~---------------------------­
English, 8 x 8 graphic and 8 x 8 dot 
graphic. Font sizes range from 40 
cpl, 4 cpi, to 136 cpl, 17 cpi. Fonts 
feature fixed- or proportional­
spacing format options at 6 or 8 lpi 
plus ¥144-in. incremental line feed. 
Price is $795. NEC Home Electron­
ics U.S.A., Personal Computer 
Division, 1401 Estes Ave., Elk 
Grove Village, Ill. 60007. 

Circle No 358 

GE announces 
forms-access printer 

The TermiN et 200 forms-access 
line printer produces one to nine 
copies at 200 cps, with a paper-slew 
rate of 20 ips. The unit includes a 
nonvolatile memory that stores as 
many as eight vertical formats, an 
adjustable tear bar, servo-driven 
tractors that enable operators to 
make forward and reverse manual 
alignments to all forms, 7 x 9 
dot-matrix format and an optional 
print head with a 9 x 9 matrix that 
permits underlining and lower-case 
descenders. Other features include 
switch or code-controllable print 
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OEM EUROPE 
MEETSAT THE INVIWIONAL 

COMPUTER CONFERENCES 
In London, Stockholm, and Frankfurt in 
March, OEM decision makers will meet the 
industry's top computer and peripheral manu­
facturers at the Invitational Computer Con­
ferences - the only seminar/displays designed 
specifically for the unique requirements of the 
quantity user. 

At these one day, regional conferences 
guests will have a close-up view of every type 
of computer and peripheral-mini/micros, disk 
drives, tape drives, printers, interfaces, control­
lers, graphic display terminals - and 
will be welcome to attend a program of 
technical seminars covering the latest 
state-of-the-art technology. Some of the 
companies associated with the series 
include Arsycom BV, Century Data Sys­
tems, CIT Honeywell-Bull, Cipher Data 
Products, Control Data, Data-
ram, Genisco Computers, l 
International Memories, MDB I 
Systems, Priam, Printronix, 
Remex, National Semiconductor, 
Kennedy and Trilog. -......__ .. =-. 

Technical product seminars 
will be presented on streaming tape -­
drives, graphic display systems, win­
chester disks, matrix line printers, color 
printer/plotters and add-in memories. 

Plan to attend the conference in your 
area. Invitations are available from par­
ticipating companies or from the ICC 
sponsor. For further information contact: 

B.J. Johnson & Associates, Inc. 
2503 Eastbluff Drive 
Newport Beach, CA 92660 
Telephone: 714/644-6037 
Telex: 678401 TAB IRIN 
or 
Tom Lewis 
No. 10 Barley Mow Passage 
Chiswich, London W4 4PH 
England 
Telephone: 01-994-6477 Ext. 239 
Telex: No.: 8811418 Ref TlOON 

Invitational 
Computer 
Conference 
Spring 1982 
Series 

London 
Stockholm 
Frankfurt 

March 11, 1982 
March 18, 1982 
March 23, 1982 

Invitational Computer Conferences 



grocer and shipping-department 
scales; and warehouse/stockroom­
product or material-identification 
systems. Dot-placement variation 
averages 0.001-in. from target 
point, allowing the unit to print 
optically scannable codes. The 
printer produces alphanumeric 
characters at speeds as high as 250 
cps using pressure rollers for supply 
advance. Data Specialties, Inc. , 
3455 Commercial Ave., North­
brook, Ill. 60062. Circle No 361 

BOS offers print system 
for Series/1 minis 

The model IPL07 printing system 
for IBM Seriesll minicomputers 
includes a controller and a band or a 
matrix printer. Print speeds range 
from 100 to 1800 lpm. The controller 
is software-compatible with IBM 

RPS and EDX operating systems. 

prints 12 cpl. It requires 6V, 800 mA 
power and accepts parallel, BCD or 
RS232 data at speeds from 110 to 
9600 bps . The unit prints in 

I I . 

electrosensitive dot-matrix format , 
in a 64-character set at 5 lps. 
Features include a tear bar, a paper 
advance, a one-line buffer and 
expanded-print and self-testing 
modes. Price is $150, including 
power supply, in 100-unit quanti-

Na• Praduc1s 

ties. Hycom, 16841 Armstrong 
Ave., Irvine, Calif. 92714. 

Circle No 363 

Four-Phase announces 
450-lpm printer 

The model 8155 solid-font impact 
band printer prints 450 lpm using a 
64-character band or 375 lpm with 
an optional 96-character band. The 
model is compatible with the 
vendor's series IV processors and 
can be changed from upper-case 
print to upper- and lower-case print 
with no software adjustments. The 
132-column printer has a 10-cpi 
print format with switch-selectable 
vertical line spacing of 6 or 8 lpi. 
The printer also includes a 12-
channel vertical forms unit. Price is 
$19,500 . Four-Phase Systems, 
10700 N . DeAnza Blvd., Cupertino, 
Calif. 95014. Circle No 364 

On-card 2901 bit-slice µps convert ~---------------------------­
EBCDIC from the Series/ 1 bus to 
printer-control signals. The printer 
features 132-column format, hori­
zontal spacing at 10 cpi and 

switch-selectable line spacing at 6 or 
8 lpi. Other features include a 
64-character set, self-test, a diag­
nostic display, a paper puller and a 
UPS. A 96-character set and 
foreign-language bands are option­
al. Prices range from $4800 to 
$28,000, depending upon printer 
speed, in single-unit quantities. 
BDS Corp., 115 Independence Dr., 
Menlo Park, Calif. 94025. 

Circle No 362 

Hycom introduces 
12-cpl printer subsystem 

The ss-12 printer subsystem 
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NATIONAL RESOURCES: 
FEDERAL DP EXPO 

The Challenge: ~ ... AND YOU! 
The Federal Government is in search of new 
solutions . The goal - to achieve a higher level 

of productivity ... greater efficiency . . 
increased effectiveness - all on 
a tighter budget. The Resources: 

FEDERAL DP EXPO is the one conference and 
exposition that brings together the th ree prime 

computer resources needed to meet the -
Federal challenge. 

• More than 12,000 Federal ADP experts-the 
decision makers-attend FEDERAL DP EXPO 

in search of new products and services to 
create new solutions. 

• FEDERAL DP EXPO's 40-session conference 
attracts these government professionals by 

providing information on state-of-the-art 
technology and the new application 
approaches they need to develop mission-
driven computer systems. The sessions are 
led by more than 100 nationally prominent 
consultants and high-ranking Federal 
executives. 
• And the exhibit hall features YOU . 
The true resource that enables the govern­
ment to put computer know-how into action. 
The full range of information process ing and 
communications products and services you 
have to offer, such as: 

Data Communications Networks *ADP 
Systems* Distributed Data Processing 
*Management Information Systems 
* Information Processing Systems * Office 
Automation Systems * Graphic Systems 

*Word Processing* Mini and Micro-computers 

FEDERAL DP EXPO 
February 22-24, 1982 
Sheraton Washington Hotel 
Washington, DC 

*Peripherals* Software * Time-Sharing 
Services* Media* Accessories * Computer 
Furniture * Other Computer Related Products 
and Services . 

YOU ARE A RESOURCE THE NATION 
CAN DRAW ON ... 

RESERVE EXHIBIT SPACE TODAY! 

Write or Call Toll Free: 800-225-4620 
In Massachusetts: 617-879-4502 
Produced by the INTERFACE GROUP 
160 Speen Street, P.O. Box 927 
Framingham, MA Cl 701 
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terminals 
H-P introduces 
office display terminal 

The HP2382A office display termi­
nal operates in block, line or 
character modes with full-duplex, 
asynchronous data communications 
via an RS232C interface. The unit is 
software compatible with the ven­
dor's 2622A and 2640B terminals and 
incorporates a 9-in., etched, glare­
reducing screen that displays 80 
columns x 24 lines, eight screen­
labeled soft keys and a typewriter­
style detached keyboard. Features 
include inverse video, underlining, 
blinking and half-bright, the ability 
to store as many as two pages of 
80-character lines, cursor-control 
keys and screen scrolling. A 
64-character line-drawing set and 
keyboards and characters sets in 
Swedish/Finnish, Norwegian/Dan­
ish, French, German, U.K. and 

Spanish are optional. The terminal 
sells for $1700. Language key­
boards are $80 each, and a 
line-drawing character set sells for 
$80, with OEM and volume discounts 
available. Hewlett-Packard Co., 
1501 Page Mill Rd., Palo Alto, Calif. 
94304. Circle No 368 

Teleray announces 
model 100 enhancements 

Ten features have been added to 
the vendor's 132-column model 100 
CRT terminal. The features include 
the ability to make the unit a VT-132 
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or a VT-100 emulator. Other added 
features include block mode, full 
editing , half-duplex communica­
tions, forms transmit protect mode 
and the ability to execute or 
transmit user-programmable func­
tions on-line. Price remains at 
$1745. Teleray, Division of Re-

II•• Praducls 

search, Inc., Box 24064, Minneapo­
lis, Minn. 55424. Circle No 369 

Micro Display offers 
display terminal 

The Apple-compatible Genius CRT 
display terminal for the vendor's 
µcs feature a 15-in. screen that 
displays 57 lines x 80 characters, 
with 66 lines x 80 characters 
optional. The system displays 
black-on-white characters and is 
compatible with CP/M-based pro­
grams. It displays large sections of 
code at one time and includes a 
high-resolution display with 87-MHz 
bandwidth and 6K bytes of buffer 
memory. The system, including an 
Apple interface card, sells for about 
$1795 in single-unit quantities, with 
dealer and quantity discounts avail­
able. Micro Display Systems, Inc., 
514 Vermillion St. , Hastings, Minn. 
55033. Circle No 370 
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New Praduals 

test equipment single-sided 5¥4-in. floppy disks per 
month. The system comprises one 
to four certification stations, a 
system console, an operator termi­
nal and a system software diskette. 
Three certification stations are 
available. Model 811 tests 8-in., 
48-tpi disks, model 812 tests 5¥4-in., 

MST system tests 
8-, 51/4-in. floppy disks 

The System 810 single- or 
multi-station system tests and 
certifies almost 40,000 single-sided 
8-in. floppy disks and 63 ,000 

276 

THE COMPLETE LINE 
OF LINE PRINTERS: 

800-243-9054* 

Digital Associates offers the widest selection of line printer 
systems plug-compatible with virtually any minicomputer 
manufactured . For drum , chaintrain , band , belt or matrix 
technologies , just call our toll-free number and our experts 
will help you pick the printer that meets your exact require­
ments. Digital Associates has 27 different models to choose 
from so you don't have to settle for second best . 

With prices of up to 40% off the minicomputer manufac­
turer 's list, delivery in 30 to 40 days, installation by factory­
trained technicians and a nationwide service network, it 's 
easy to see why Digital Associates is the largest independent 
supplier of minicomputer printer systems. 

Digital Associates Corporation 
1039 E. Main Street, Stamford, CT 06902 TWX 710-474-4583 

* In Connecticut call (203) 327-9210 

CIRCLE NO. 150 ON INQUIRY CARD 

48-tpi disks, and model 813 tests 
5%-in., 96-tpi disks. Each model 
processes single- and double-sided 
disks. The system supports any 
combination of models 811, 812 and 
813, with a maximum of four 
certification stations per system. 
Each 811/812/813 station contains a 

floppy-disk drive, a media sorter, a 
pre-amp driver, an analog certifier 
controller and a proprietary FDIC 

controller. The stations are con­
trolled by software via the FDIC and 
the analog certifier. Price for a 
system with four certification 
stations is less than $100,000. 
Stations are also available separate­
ly. Media Systems Technology, 
Inc., 17991 Fitch Ave., Irvine, 
Calif. 92714. Circle No 366 

Three Phoenix offers 
digital logic tester 

The 3PX560 digital logic function­
al circuit-board tester enables 
programs to be generated off-line, 
thus not disrupting production. The 
device uses a fault dictionary­
isolation procedure. It also includes 
a DEC TU-58 format minimagnetic­
tape cassette for program loading 
and storage. It stores as many as 
100 programs. Three Phoenix Co., 
21639 N. 14th Ave., Phoenix, Ariz. 
85029. Circle No 367 
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Mini-Micro Systems Leads All Business Publications In Advertising 
Revenue Growth. According to the 1981 Folio 400, Mini-Micro Systems was the 
leader among all business publications during 1980 in advertising revenue growth with a 
dramatic 45% increase. We 're pleased to be recognized, but it doesn 't surprise us. During 
the past five years, Mini-Micro Systems has been the fastest growing publication in the 
computer industry In fact, in 1978, The Gallagher Report showed us to lead all other 
business publications in advertising page growth with an 85% growth rate. 

#1 In The $24 Billion Mini-Micro Computer Market. There are reasons for this 
growth For example we defined an entirely new segment of the computer industry before 
many people even realized it was there. We identified a new type of mini-micro computer 
buyer - the systems integrator who buys minicomputers, microcomputers, peripherals and 
related equipment. And, we showed that the systems integrator could be found in both an 
OEM environment and among large-scale end users. Editorially, we've been covering this 

market ever since. Today, it represents more than $24 billion~ And, we're on top of it. 

The #1 Advertising Buy. To reach this rapidly growing $24 billion 
market, there is only one advertising buy - Mini-Micro Systems 
We're becoming #1 on eve ry one's list. 

• 
A Cahne1s Publ1cat1on 

Reg/Ona/ Sales Office: 
Boston (617) 536-7780 
New Jersey (201) 625-9225 
Chicago (312) 654-2390 
Denver (303) 388-4511 

Orange County 
Los Angeles 
San Francisco 

s1en1s 

(714) 851-9422 
(2 73 ) 933-9525 
I 408 ! 243-8838 

·Based on statistics compiled for the Tenth Annual Mm1-M1cro Computer Market Report. 
( © 7981 Mm1-M1cro Systems) 

CAHNERS PUBLIC ATIONS Cahncr;, Publishing Company, Boston 
1'1 16171536-7780 and Chicago [3 121372-6880. 

Sales offices in principal cities worldwide. Publisher> of: Applwnce McJnu(cJcturer · Hnci< & Clov I<ecord • 
Bui Ii/in ,~ Dn1,~ n & ComtructJJJll · l!uihling .'>uppll' Nc·111 · Cerun11c DcJto /look · Cerumic lnd111trr • 
Con\lruclHJll E<1w1mient · /)n1.~ n Ne11·1 · £1),V • Electw-()f>tlccJI Sntem1 /)e11gn · Flectmnic /-iu1ine.1.1 · Ell'ctmn1 c 
l'oci<o ,~mg & l'mc/uctJnn • f()(Jil1en ·1ce b/Ul/J/llellt S1n·cw 1111 • ,\11n 1-M 1cm .'> nl em 1 • M(}(lem ,\1111 eri11l1 Hol)(l/ing • 
Mnclem l«1ilrr)(Jil1 · i'oc/'11ge En,~1ne<·nn.~ • l'lcJ1t1n \\ 'JJrld • l'm(n111Jnol ll111lcler/ Aportment /i111i11e11 · l'urcl7£111n,~ 
Mogo=me · l<ntourunt1 & /n 1111u1111n1 · .'>ec11nt1 • World · .'>ecunt1 · /)11tnh111111,~ & Mor/;et111g · Semiconductor 
lnternotw1Jol · Serv1ce World !1Jternotwnol · S11eci(v11J ,~ Eng111eer • Trufrn· Mono,~e ment • lJ .. '>. lnd11 1triol Directo/'\' 
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New lallware 

Virtual storage manager 
runs on minis 

uses a least recently used technique 
that keeps the most frequently used 
data segments in memory and 
supports global and local virtual­
data arrays. Each user can have as 
many as 128 active virtual arrays, 
each of which can have a maximum 
of 127 dimensions. VSM is available 

The VSM reentrant, sharable 
virtual storage manager provides as 
much as 4000M bytes of data storage 
per user and is intended for 
applications requiring large data 
arrays and databases. The package 
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ROCK-SOLID FLOPPY DISK 
DRIVES FROM TEAC 

Unique DC Spindle Drives feature our continuously-running 
brushless DC motor whose typical life expectancy is over 10,000 hours. 
Rock-stable, no electrical noise will interfere with the integrity of your data. 

Superior Chassis features fiberglass reinforced polyester (FRP) 
which, unlike aluminum, won't stretch with heat. Extra-rugged and 
precision molded , the unit also has a shield to insulate the head from 
outside interference. 

25 Years of Leadership in all magnetic recording technologies 
is your assurance of a quality product you can rely on . For complete 
information on all TEAC Rock-Solid Floppy Disk Drives (FD-50 Series) 
- including our one-year warranty and full technical support and service 
- just write: 

TEAC Corporation of America 
Industrial Products Division 
7733 Telegraph Road, Montebello, CA 90640 
(213) 726-8417 

CIRCLE NO. 152 ON INQUIRY CARD 

for CDC 6000/7000/CYBER, IBM 
360/370/303X, DEC PDP-11/v AX, and 
Data General Nova/Eclipse series 
computers. Applied Mode ling , 
Inc., 7033 Canoga Ave., Suite 15, 
Canoga Park, Calif. 91303. 

Circle No 405 

BPS unveils 
listing generator 

The BPSXREF listing and cross­
reference generator for Microsoft's 
BASIC-80 5. x language produces 
formatted program listings and 
alphabetized lists of program vari­
ables and functions cross-referenced 
to the line numbers where the 
listings are used. The listing 
includes page titles, page numbers 
and skipped lines. Options allow the 
user to select simple listings, 
detailed cross-references or a com­
bination of the two. The system 
operates on ASCII-formatted CP/M 
files produced by MBASIC's SAVE 
command with the A option, or by 
text editors such as ED, Wordmas­
ter and Mince. Price is $124. BPS, 
82 Woods End Rd., Fairfield, Conn. 
06430. Circle No 406 

Elliam announces 
utilities-software disk 

The DMM-1 utility-software disk 
for CP/M features an XDIR command 
that displays disk-directory file 
names in alphabetical order, shows 
the file size for each file name and 
provides a disk-usage summary. 
Other features include an Extract 
program that lists a portion of a file 
between two label names, a strip 
routine that removes hex code from 
a PRN file and makes it into an ASM 
file, a Sort program, which creates 
a symbol table from an ASM 
assembly, and a Convert routine 
that changes all uncommented 
lower-case characters to upper case. 
Price is $35. Elliam Associates, 
24000 Bessemer St., Woodland 
Hills, Calif. 91367. Circle No 407 
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System provides 
management for UNIX 

The LOGIX relational database­
management system runs under 
UNIX and UNIX-like operating 
systems. The system enables users 
to define relations, enter and edit 
data, create new relations and 

processors, is portable and machine 
independent and requires a 250 to 
500-byte machine-dependent inter­
face . The system supports memory, 
processes, events, interprocess 
communication and interrupts, with 
dynamic creation and destruction of 
resources. The interrupt structure 

New Sallwara 

permits time-outs if a system clock 
is available , and user programs 
refer to user-defined resource ms or 
resource names. An unlimited 
binary license sells for $8000. The 
Destek Group, 1923 Landings Dr., 
Mountain View, Calif. 94043. 

Circle No 414 
select items from a relation accord- ~------------------------------
ing to complex conditions. LOGIX 
generates reports, print forms and 
update relations using interpreted 
or compiled queries; provides mech­
anisms to protect the integrity of 
data stored in a relation; and 
reports items that violate user­
s pe ci fie d integrity constraints. 
Each database is a UNIX directory, 
with various files containing data, 
queries and auxiliary information; a 
sub-directory holds the relations 
and indexes. Price is $5000. Logical 
Software, Inc., 1218 Massachusetts 
Ave., Cambridge, Mass. 02138. 

Circle No 412 

Operating system offers 
record and file locking 

This operating system for multi­
user µc systems designated MP/M II, 

features record and file locking and 
optional password protection for 
data security. The system requires 
an 8080, 8085 or Z80 processor, a 
48K RAM, a clock timer interrupt, 
one disk subsystem and a console. It 
can support as many as 16 consoles, 
16 printers and 16 disk drives with 
as much as 512M bytes of storage 
each, for a total of 8G bytes of 
on-line storage. MP/M can manage as 
many as 400K bytes of RAM. Utilities 
include a relocatable macroassem­
bler, a linker with overlay facilities 
and a program library manager. 
Price is $450. Digital Research, 
P.O. Box 579, Pacific Grove, Calif. 
93950. Circle No 413 

Operating system is 
written in C 

This c-language-based real-time 
operating system kernel, called 
OS/RT, for use on 8-, 16-, and 32-bit 
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Get your Green 
Book now-free. 

28 valuable dis­
count coupons 
worth $ 11 ,000 to­
ward the purchase, 
lease or rental of 
terminals, printers , 
modems and more. 

Without it your 
nex t data products 
acquisition could 
cost you more than 
it should. Lots more . 

USIR can provide 
you with any data 

product you need . 
Or any combination 
of products as a 
package. Even com­
peting lines . With 
service nobody can 
beat . And now the 
Green Book saves 
you thousands of 
dollars! 

You get it all from 
USIR: top brands, 
nationwide service, 
guaranteed deli very, 
flexible financing . 
Including our new 

Extended Term 
Rental program 
that comb ines the 
convenience of rent­
ing with the lower 
rates of leas ing. 

Send the coupon 
today and get the 
best possible deal 
on data products. 
From USIR. 
United States 
Instrument Rentals, Inc. 

( )) 
AUS Lecis1m; Comp;my 

Saveupto 
SJJ,000 

this year on 
data products. 
Don't bu~ rent or lease any 
data products without 
the USIR Green Book. 

r----­o .K . USIR, send me 
I your free Green Book , with 

$11 ,000 worth of discount coupons . 
I Name 

I Title 

I Company 

I Phone 

I Street 

I City/State/Zip 

M/Micro 182 

M .S . 

L USIR,2988 Campus Dri ve, San Mateo, CA 94403, (4 15) 572-6600 . .I --------------­CIRCLE NO. 153 ON INQUIRY CARD 
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New lallwara 

Syscon unveils 
relocatable assemblers 

The Macro-68 and Macro-18 
relocatable assemblers run on the 
Motorola 6800 and the RCA 1802, 
respectively. The assemblers in­
clude macro and conditional assem­
bly syntax, a relocatable linking 
loader and a library manager. Both 
generate a Microsoft-compatible 
relocatable object file that allows 
relocation of 8-bit expressions. The 
assemblers on 8-in. soft-sectored 
diskettes sell for $250. Syscon 
Corp., Product Development 
Group, 4015 Hancock St., San 
Diego, Calif. 92110. Circle No 408 

Timin announces FORTH 
application modules 

This FORTH source-code applica­
tion-modules diskette contains data 
structures, software-development 
aids, string manipulators, an ex-

Personal Computers • Software • 
Business Computers • Printers • Media • 
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panded 32-bit vocabulary, a screen 
calculator, a typing-practice pro­
gram and a menu generation/ 
selection program. The diskette 
also provides example of recursion, 
BUILDS .. . DOES usage, output num­
ber formatting, assembler defini­
tions and conversational programs. 
Other features include 100 screens 
of software and 100 screens of 
instructional documentation. Price 
for an 8-in. diskette is $75. Larger 
disks sell for $90. Timin Engineer­
ing Co., 9575 Genesee Ave., Suite 
E-2, San Diego, Calif. 92121. 

Circle No 409 

Package provides 
job-cost accounting 

The DPCOST job-cost accounting 
system for IBM System/34 comput­
ers, captures CPU and print time by 
work station, user ID, job name, 
application code and user/work 
station on a daily basis. It also 

maintains year-to-date and month­
to-date totals by work station, user 
ID, job name and application code. 
The $375 price includes installation, 
documentation and a 30-day money­
back guarantee. Jessup, Mallette & 
McBroom Inc., 1810 116th Ave. 
N.E., Bellevue, Wash. 98005. 

Circle No 410 

DTI provides word 
processing for CP/M µcs 

The CP/M-based Spellbinder 
word-processing package includes a 
hierarchy of MACRO commands for 
such tasks as Que and Zip sorting, 
mail merge, forms generation and 
line numbering. The package uses 
single-key commands that operate 
in command and edit modes. In the 
edit mode, a user selects word, 
character, sentence and paragraph 
editing. Data Technology Indus­
tries, 700 Whitney St., San Lean­
dro, Calif. 94577. Circle No 411 

ouShaltNot 
Overwait. 

Thy patience shalt not be tested. Not if the Byte W ho lesale 
Product Catalogue sits by thy phone. 

The Catalogue overflows with the best computer 
products - from supplies to peripherals to business 

and personal computers to software - all p riced low 
and in stock. One toll-free call puts your orde r o n 

the road. 
The Catalogue is a free blessing you can't afford 

to ignore. Order your copy today. 

Toll Free Sales Lines: 
800-227-2070 
800-972-5948 

IN CALIFORNIA 
Telex 172190 

Terminals • Modems • Disk Drives • Calculators • Boards • 
• Supplies • Many Special Interfaces• 

CIRCLE NO. 154 ON INQUIRY CARD 
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INTERFACE '82 
DATA COMMUNICATIONS 

AND BEYOND 

INTERFACE '82 IS YOUR ONE CHANCE OF THE YEAR 
TO FIND OUT WHERE DATACOMM IS GOING. 

For 10 years . the INTERFACE conference and 
exposition has kept data communications 
specialists on the industry's leading edge 
Today, data communications is rapidly grow­
ing beyond its original applications. It's at the 
heart of all business and industrial information 
flow . Datacomm is the base for the local area 
network that makes office automation possible. 
And , for the office of the future . data communi­
cations will fundamentally integrate informa­
tion processing and voice communications . 

That 's why McGraw-Hill 's BusinessWeek joins 
DataComrnrications Magazine in co-sponsoring 
INTERFACE '82. It reflects the broader know­
ledge base that every data communications 
specialist needs to grow. 

At INTERFACE '82, you 'll find exciting exhibits 

I~~}~\~~~~S~ ~~g~mUf: 01701 
16171 879-4502 Outs,de Mass 18001 225-4620 

Producers of 
INTER FACE. FEDERAL DP EXPO COMDEX COMDEX SPRING 
COMDEX EUROPE THE COMPUTER SHOWCASE EXPOS 

of the latest equipment and software develop­
ments . With over 250 " hands-on" displays in 
1000 booths . Plus outstanding conference 
sess ions presented by more than 150 leading 
datacomm experts. They will give you the 
answers you need to carry you into tomorrow. 

THE PLACE: Dallas Convention Center. 
THE DATES March 22-25, 1982. 

YOUR TICKET TO THE GREAT BEYOND 
r------------------------

THE INTERFACE GROUP 
P 0 Box 927 . 160 Speen St.. Framingham . MA 01701 

You 're right . INTERFACE '82 is the place I have to be 
on March 22-25 . 1982. I've marked my calendar. 
Now send me information . 

Name 

Company ___________ _ 

Address 

City _______ State ___ Zip __ 

~---------------------~~~ 
Co-Sponsored by BusinessWeek and DataCommunications 
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New Li1era1ure 

Catalog outlines test­
and-measurement products 

ics, tables and charts. Metermas­
ter, 5646 Jillson St., Los Angeles, 

four-page, color bulletin. The bulle­
tin gives applications information, 
as well as features, specifications 
and ordering information. Viking 
Connectors, Inc., 21001 Nordhoff 
St., Chatsworth, Calif. 91311. 

Design and performance specifi­
cations for meters, oscilloscopes and 
other test-and-measurement prod­
ucts are described in a catalog. The 
432-page directory is organized 
alphabetically and uses photograph-

Calif. 90040. Circle No 415 

Newsletter features 
CAD/CAM guide 

CAD/CAM software, systems and 
information sources are detailed in a 
newsletter. The guide describes 
source materials and names of 
suppliers, including addresses, con­
tact persons and phone numbers. 
Sources outside the u.s. are also 
included. CAD/CAM Guide, c/o The 
Harvard Newsletter on Computer 
Graphics, Service Department, 
P.O. Box 89, Sudbury, Mass. 01776. 

Circle No 417 

a: 
w 
> w 
a: 
0 
LL 
Cl) 

~ 
a: 
0 
LL 
c 
w 
I­
C/) 

< 
3: 
c 
z 
w 

282 

'~ 

l 
VIKING 

• PRODUCT 
INFORMATION 

FEATIJR£S_ 

• '*'""'""'""~ 'W • '"-''"""''"' 
•-.r.ew-11<;;."''-'~""''~ 

• ~IO"'*'fdhoo~l«i.,. ••OPA•!.f 
-•IW •~~"'tl 

• 1'..~W""'"',....._."'4'oQ•·•<Qo.<'~' 
"W>C> ....... "l ... ~""'"'"h, 

=~~~::•v-l<lf 

Circle No 416 

Bulletin outlines 
connector applications 

A two-piece stacking connector 
system for high-density PC- board 
packaging, is descr ibed in a • ~ ~~'""""-~"""''''°""''"""''"'~"'' .~ .... 1.,,. ... ,~ ... fl'<. ....... «> .... 

O\>•.-!.<IO'•C...• ... •M-• .......... ,,._ . .,,.,....,. - """''""'"'~-'' _ .... ,~. 
~""'~= .. ~~~:.,,,_;.;;~· ~~~.~;:;~'j,,:""'" :",:~~"'''~',;"J•~ 

The ANACOM·160 is the only heavy duty " low cost " 
Demand Document Printer available today. The "160" 
allows t he completed form to be torn off at t he print 
line so t hat you can END WASTED FORMS FOREVER. 

Print on the last line of a preprinted form , tear it off and 
be ready to print the first line of t he next form . Use to 
print airline tickets, hotel invoices, doctor office in· 
voices, pick tickets, etc . 

150 char/sec • bidirectional • logic seeking • 9 x 9 dot 
matrix • upper & lower case with descenders • six 
character widths & spacing • many fonts • on site ser· 
vice. 

ANACOM GENERAL CORPORATION 
1116 East Valencia Drive 
Fullerton, CA 92631 
Telephone: (714) 992·0223 TWX: 910529·1282 

CIRCLE NO. 156 ON INQUIRY CARD 

ATTENTION!/ 
Cost-minded engineers 

Optical position control 

is not so expensive as 

you might think 

Take advantage of 

ALONE'S encoder 

discs and scales 
r 

Send in inquiries to : 

A 
ALONE COMPANY, LTD. 
321 East Second St . Suite 607 
Los Angeles , CA 90012 

213-621-2360 

CIRCLE NO. 157 ON INQUIRY CARD 
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Databook features 
memory, logic circuits 

Bipolar memory and logic circuits 
are described in a 362-page data­
book. The book includes chapters on 
the HAL and HMSI logic families, 
PROM, ROM, character generators, 
PAL, FIFO, arithmetic elements and 
logic, multipliers/dividers and octal 
interface. Monolit h ic Memories, 
505 Hamilton Ave., Palo Alto, Calif. 
94301. Circle No 418 

Handbook lists 
applications packages 

More than 300 application packag­
es for the vendor's computer 
systems using the v AX/VMS and 
RSTS/E operating software are listed 

in the fourth edition of an 
educational application software 
handbook. The 367-page publication 
lists packages alphabetically by 
application and under v Ax/VMS and 
RSTS/E sections. The book also 
details general-purpose simulation 
system, scientific-information re­
trieval and TOTAL data-manage­
ment packages. Digital Equipment 
Corp., Education Computer Sys­
tems Group, PK3-2/M94 , 129 Parker 
St., Maynard , Mass. 01754. 

Circle No 419 
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Hybrid catalog 
describes components 

Components for data-conversion 
and signal-processing applications 
are described in a catalog. The 
publication features physical, elec­
trical and electronic specifications of 
products. Also covered are DA/AD 

Mail this coupon, and I'll send you a free 
catalog showing all the different ways 
that Gates Sound Controllers can help 
you cut down on office noise. 

We make Sound Controllers for 
most terminals and word and data proc­
essors. And they're so effective, you 

Ila• Li1ara1ura 

converters, analog multipliers/di­
viders, multiplexers, sample and 
high-speed/hold amplifiers, DC-to­
DC converters and line-operated 
suppliers. H ybrid Systems, 22 
Linnell Circle, Surburban Industri­
al Park, Billerica, Mass. 01821. 

Circle No 420 

can even talk on the phone without 
turning off the machine. 

Don't let a noisy machine cause 
headaches, tension, fatigue, and costly 
mistakes. Instead, cut out the coupon, 
and let us show you how to cut out 
the noise. 

''Cutout 
the noise!'' 

CIRCLE NO. 158 ON INQUIRY CARD 
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Don't get lost in broad-based 
computer shows . • • 

Be part of 
your OWN show! 

International 

Peripheral Equipment 
& Software Exposition 

September 29, 30 and October 1, 1982 
Anaheim Convention Center, 

Anaheim, California 

The only international conference and exhibition devoted 
exclusively to the evaluation, selection and application of 

peripheral equipment and software. 
Manufacturers and suppliers of peripheral equipment and software 

in an international exhibition showcasing these areas and more: 
• CRT Terminals • Data Acquisition Equipment • Hardcopy Printers 
• Tape and Disc Drives • Computer Supplies 
• Printers • Digital Plotters 
• Add-On / Add-In Memories • Data Coll ection 

Plus, there's a Techn ical Conference to provide 
essential information on emerging technologies in 
applications-oriented techni ca l sessions and 
workshops. 

For more information on 
exhibiting or attending 
PERIPHERALS '82, call or write 
for details: 

• Data Communications Equipment 
• Control lers and Interfaces 
• Packaged Software 

Sponsored By: 
Mini-Micro Systems 
One of the world 's leadi ng computer publications 

Organized By: 

(Bi Cahners Exposition Group 
The world's largest organizer of high technology 
trade shows and conferences. Offices in Boston, 
Chicago, Los Angeles, Stamford, Hong Kong, 
London, Singapore and Tokyo. 

PERIPHERALS '82 Cahners Exposilion Group, 222 W. Adams St., Chicago, IL 60606, (312) 263-4866, Telex 256148 
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Call for papers 
to be presented at. • • 

International 

Peripheral Equipment 
& Software Exposition 

SEPTEMBER 29-30 and OCTOBER 1, 1982 
Anaheim Convention Center, California 

You can be an integral part of a totally new exposition - the only international 
conference and exhibition devoted exclusively to the evaluation, selection and 
application of Peripheral Equipment and Software. 

You are invited to submit an abstract of a new and unpublished paper covering 
Technology, Product Description or Application in the following or related topics 

RANDOM ACCESS STORAGE 
• Backing Up Winchester Disk Drives 
• How Much Capacity is Enough in 

Winchester Drives? 
• Floppy Disk Drives 
• Evaluating Capacit ies of Floppies 

CATHODE RAY TUBE TERMINALS 
• Getting Hard Copy Printouts from CRT's 
• Graphics for Business Applications 
• The Effect of Ergonomics on CRT Design 

PRINTERS 
• Matching The Printer to the Appl ication 
• Looking at New Developments 1n Printers ; 

i e. Jet-Ink and Lasers 
• Proper Form Design For Printers 
• Special Purpose Prin ters 
• Looking at the Printer for Plott ing Capabilit ies 

for Graphs and Cha r1s 

To submit your abstract: 

DATA COMMUNICATIONS 
• Modems and Interfaces 
• Local Area Networks 
• Distributed Systems and the Work 

Station Concept · 
• Plug Compatible Peripherals 
• Remote Data Terminals 
• Evaluating Network Data Protocol 
• Integrating Office Work Stations 

SOFTWARE 
• Selection and Purchasing of The 

Proper Software 
• Choosing An Operating System 
• Selecting the Level and Language for the 

Job Requ irement 

Describe the contents of your proposed paper in 100-200 words. Mai l this as soon as 
possible .. . including your name. title , company, address. te lephone and telex. 

If your abstract is selected . instructions on paper presentation will be sent to you at 
the time of the program's announcement. 

Abstract deadline is: 
March 26, 1982 

Mail your abstract to: 
Wi ll iam D. Ashman 
Program Coordinator 
Cahners Exposition Group 
222 West Adams St 
Chicago, Ill inois 60606 
(312) 263-4866 Te lex 256148 

Organized by: 
CBi Cahners Exposition Group 
A leader in high technology 
expositions th roughout the world . 
Offices in Boston. Chicago. Stamford . 
Los Angeles. Hong Kong, London . 
Singapore and Tokyo. 
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Wet Ink Department: Intel Corp. and Advanced Micro 
Devices have entered into a 10-year cross-licensing/ 
technology-exchange agreement that will make AMD a 
second-source supplier of Intel's 16-bit 8086 µp. 
Fujitsu Ltd., Matra-Harris Semiconductor, Harris 
Corp. and Siemens also manufacture the 8086 under an 
agreement with Intel, and Mitsubishi and Nippon 
Electronics Corp. plan to produce designs indepen­
dently .... Intel's Magnetics Division has entered into a 
cross-licensing/second-sourcing agreement with Cana­
da's Mitel Semiconductors for the IM-bit 7110 magnet­
ic bubble-memory device. The Kanata, Ontario-based 
firm will use the bubble chips in its sx-2000 digital 
switching system, now under development, and also 
sell the devices to OEMS. Intel is said to be looking for 
additional second sources for its bubble chips, both here 
and abroad .... Lexor Corp. has signed a three-year, 
$26-million contract with Tozer Kemsley Millborne 
Ltd., London, for more than 3000 Lexoriter model 9 

word processors .... Two three-year agreements will net 
an estimated $10 million for Woodland Hills, Calif.­
based Dataproducts Corp. Tektronix signed a $6-
million contract to purchase Dataproducts' M-200 ma­
trix printers for use with the Tektronix line of µp 
development systems, and Modular Computer Sys­
tems, Fort. Lauderdale, Fla., signed a $3-million 
contract for Dataproducts' B-300, -600 and -900 band 
printers and 2470 drum printers. Modcomp plans to 
incorporate the B-series printers into its "Classic" line 
of minis, and the drum printers into systems for the 
National Aeronautics and Space Administration Space­
Shuttle program .... Performance Business Machines, 
the µc systems division of MicroPro International, 
has signed $6-million worth of contracts with six 
overseas firms to distribute its first product, the 
Z80-based single-board PBM-1000 µc. The system will 
be marketed by Terodec Ltd. in the U.K.; Locasyst, 
S.A. in France; Amsterdam Computer Connection in 
the Netherlands, Belgium and Luxembourg; Kneisner 
Elektronik in West Germany; Benman Processing 
Ltd. in Australia and New Zealand; and Microsoftware 
Associates in Japan .... Storage Technology Peripher­
als Corp. has signed a three-year, multimillion-dollar 
contract with National Cash Register Corp. to supply 
NCR with tape subsystems for its 8000-series CPUs. STC 
has been providing NCR's Micrographics Division with 
tape subsystems since 1978 .... Data Electronics, Inc., 
has entered into an overseas contract with S E 
Laboratories, Ltd., to supply the U.K.-based company, 
Europe's largest supplier of tension-arm tape trans­
ports, with 1000 streaming-tape drives. s E Labs plans 
to incorporate the backup drives into its Data Streamer 
9700, a system using an 8-in. Fujitsu Winchester. In 
another move, DEi has signed a one-year, $2.5-million 
contract to supply its "Funnel" 17.3M-byte, high­
density, digital tape-cartridge drives to Televideo 
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Systems. Televideo will use the 114-in. Winchester­
backup devices for its Systems III computers .... Falco 
Data Products, Sunnyvale, Calif. has authorized 
Hall-Mark Electronics to distribute Falco's TS-1 smart 
terminal in 22 outlets throughout the country. Galaxy 
Computers, Sunnyvale, Calif., has signed an OEM 
agreement with Control Data Corp. for CDC Lark 
Winchester drives for the model 700 small-business 
computer system .... Production is rolling at the new 
40,000-sq.-ft. Micro Peripherals, Inc. , facility in 
Singapore. Initial products are the models 51 and 
52--48-tpi, single- and double-sided floppy-disk drives. 
First shipments of 10,000 drives have been delivered, 
and the company says production will soon reach 5000 a 
month. 

Ground-Breakings: Informatics sold its general-ac­
counting application-software business to Raleigh, 
N.C.-based Global Software, whose president, Ronald 
Kupferman, was a founder of Informatics' Application 
Products Division. Informatics recently acquired Man­
agement Control Systems, Atlanta, for cash and stock. 
MCS revenues for 1981 are said to excee.d $4 mil­
lion .. .. Genisco Technology has changed the name of its 
Components Division to Genisco Electronics Divi­
sion .... Able Computer has opened a 24,000-sq.-ft. 
facility in Irvine for corporate and general adminstra­
tion and for engineering, accounting and marketing 
departments. The move boosts Abie's total floor space 
to 60,000 sq. ft., and company sources say another 
move is planned within the next six months .... Floppy­
disk-drive vendor Micro Peripherals has opened its 
first European sales and support office in Reading, 
England. The operation, code-named MPI-Europe, will 
support MPI's network of 14 European distributors and 
will be headed by sales manager Chris 
Scotford .... Applied Data Communications has an­
nounced the opening of an eastern regional office in 
McLean, Va .... Triumph-Adler subsidiary Pertee Com­
puter Corp. has established a field-service organization 
to support a line of tape transports offered by its 
Peripherals Division. The organization will support 
primarily OEMS, with end-user support on a limited 
basis .... Advanced Micro Devices has shut down its 
Advanced Micro Computers division. AMD executives 
say the company will continue supporting its Z8000 
family with circuits and development systems that are 
available or under development, but that no new 
products will be added ... BDS Corp. has opened a 
20,000-sq.-ft. facility in Menlo Park, Calif .... Cipher 
Data Products, headquartered in San Diego has 
purchased a 15-acre site in Colorado Springs, Colo., 
which company sources say could provide more than 300 
jobs within three years. Construction of a 50,000-sq.­
ft., $3.5-million building on the new site is slated for 
completion in June. - Nancy Love 
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llarke111la•e 

A new section of Mini-Micro Systems introducing 
advertisers of products, software and services. 

ATTENTION READERS: Please circle reader service 
number for additional information. 

4 MHZ ZBOA, 64K RAM , 32K ROM , 32 1/ 0 BITS AND 
SERIAL POAT is only the beginning for the MCPU-800 
single board microcomputer. Memory mapping and 1/0 
space expansion under software control assure maxi­
mum system flexibility . Optional software includes a hard 
working Monitor, a control oriented 2K BASIC , and a full 
function 8K BASIC . Both Basics allow ROM-able state­
ments . Many applications may be served by this card 
alone . although full STD bus compatibility 1s maintained 
for simple customization . 16K RAM MCPU-800 from 
$675 , full 64K for $1175 . 
Miller Technology , 647 N. Santa Cruz Ave .. 
Los Gatos . CA 95030 (408) 395-2032 

CIRCLE NO. 201 ON INQUIRY CARD 

NEW LOW-COST 
COMPUTERIZED DATA SYSTEM 
COMPUPRINT 121 combines a firmware 
controlled microcomputer with a high­
speed electric discharge printer to provide 
data processing capabi lities for a wide 
variety of scientific and analytical instru­
ments. Designed for OEM applications it 
can be factory programmed for any spe­
cific application, and will accept inputs in 
analog, parallel BCD or RS 232C format. 

CIRCLE NO. 204 ON INQUIRY CARD 
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LEX·11 
WORD AND DATA 

PROCESSING FOR VAX, 
PDP·11 AND LSl-11 

• Integrated word, data list 
processing 

• Supports RT-11, TSX-PLUS, RSX-
11 M, RSTS/ E, UNIX, IDRIS, IAS, 
VMS 

• Fast, friendly, flexible 
• Calculator, Graphics 
• Spelling Dictionary, Forms 
• Custom modification easy 
• ASCli Formated Files 
• Report Writer, Data Entry 
• OEM Discounts 

EEC Systems, Dept. MIM 
286 Boston Post Road 
Wayland, Mass. 01778 

Phone 617-358-7782 
or 443-6376 

CIRCLE NO. 205 ON INQUIRY CARD 

STAR PRINTERS: Ideal for 
mini and micro computers 

Star Micronics otters you a choice of miniature dot matrix im­
pact printers for a variety of industrial applications. Versatility 
gives you crisp, clear, permanent alphanumerics or graphics 
on standard tapes. carbonless forms. labels or sprocket 
papers. Simplicity of design with few moving parts assures 
low cost . high reliability and minimal maintenance. Write to­
day for compete 1nformat1on. © 1981 Star Micronics. Inc. 

rtar microniu, inc 82·3 
200 Park Ave. (Suite 2308), Now York, N.Y. 10166 
Tel.: 2121986-6770 • .TWX : 710-581 -4082 

CIRCLE NO. 203 ON INQUIRY CARD 

6801 or 68701 MPU with 2K ROM or 
EROM, 128 RAM, timer. 8 12-bit 
analog inputs, 8-bit analog 
output, 8 AC or DC inputs or 
outputs, serial 1/0 , digital 1/0, 
watchdog timer, power supply. 

Wlntek Corp. 

\\'I N 'I' E I( :!~~:~'.~Nst~;~ 
317-742-8428 

CIRCLE NO. 206 ON INQUIRY CARD 
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RS-232 PROBLEMS? 

LET THE RS-232 TESTER HELP YOU 
SOLVE YOUR COMPUTER INTERFACE 
PROBLEMS. DESIGNED TO CONNECT 
IN SERIES WITH ANY RS-232 INTER­
FACE, IT DISPLAYS THE STATUS OF 
SEVEN OF THE MOST IMPORTANT 
LINES: TRANSMIT DATA, RECEIVE 
DATA, REQUEST TO SEND, CLEAR TO 
SEND, DATA SET READY, CARRIER 
DETECT, AND DATA TERMINAL 
READY. THE RS-232 TESTER RE­
QUIRES NO POWER AND MAY BE 
LEFT IN THE LINE PERMANENTLY. 

$39.95 POST PAID 
B & B ELECTRONICS 

BOX 475M/MENDOTA, IL 61342 
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LOW-COST CAD SYSTEMS FOR 
PRINTED CIRCUIT DESIGN 

No other line of Computer-Aided Drafting 
systems can increase your productivity so 
dramatically, yet be so easy to operate 
and so low in cost. Black-and-white and 
color systems from $37,465 to $99,950. 
Want to know more? Contact Pat Shell , 
Nicolet CAD Corporation , 2450 Whitman 
Road , Concord, California 94518. Tele­
phone (415) 827-1020. 

CIRCLE NO . 210 ON INQUIRY CARD 

THE 
NEW 

MINI MICRO 
MARKET PLACE 

Call Lorraine Marden 
617/536-7780 

CIRCLE NO. 213 ON INQUIRY CARD 

The EZ-PRO Development System supports 
In-Circuit emulation of over 30 micro-pro­
cessors at full rated clock speed and without 
wait states . Processors supported include the 
68,000, 6802/8, 124805E2, 6809, 6800, ZBO, 
Z8001 /2, 6502/12, 6503-15, 3870/2/4/6, 8X300, 
8080, 8048 family, 8085 and 2650. All bit slice 
devices are also supported. Prices start at 
$8500 for a complete srstem including one In­
Circuit Emulator and al required software. 
American Automation, 14731 Franklin Ave., 
Tustin , CA 82680 714-731-1661 

CIRCLE NO. 208 ON INQUIRY CARD 

$3495 FOB 
COMPLETE 

NEW! Industrial quality 6809E-driven micro­
processing system for data processing, devel­
opment and industrial control applications. 
Standard features include programmable video 
and communications, 600K bytes diskettes, 12" 
high resolution monitor, text editor, O/S and in­
terpreted and com piled BASIC. Fully im­
plemented IEEE-488 controller optional. 

THE COMPUTERIST, INC. 
34 Chelmsford Street 

Chelmsford, Ma. 01824 
(617) 256-3649 

CIRCLE NO. 211 ON INQUIRY CARD 

1 
I 

256K BYTE MEMORY AND CPU OF­
FER. The VML 128P is an LSl-11 compat­
ible memory. It provides 256KB of dynam­
ic parity RAM on a double-height card. 
The board also offers full parity control 
with a self-contained CSR. Features in­
clude 22-bit addressing, on-board re­
fresh , 5 volt only power and low power 
consumption. Price is $1995 in unit qty. 
and for a limited time with an LSl-11 /23 
CPU for $3750. Computer Extension Sys­
tems Inc., 17511 El Camino Real # 131 , 
Houston , TX. 77058 (713) 488-8830. 

CIRCLE NO. 214 ON INQUIRY CARD 
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ORION I 
dy-4 SYSTEMS INC . announces ORION I. a stand alone work­
station wh ich 1oins the ORION Vand the ORION VI as part of a 
growing fami ly of microcomputer based products providing a 
much improved cost/pertormance offering . 
ORION I features: 
12" 1ntegral CAT (addressable cursor) 
dual 51/• " floppy disk (Winchester option) 
ZBO based microprocessor 
64k memory (expandable to 128k) 
2-RS232 POR'TS (parallel port option) 
System expansion through STD-BUS cards 
CPM-MPM operating systems 
$4400 base list price 
ORION V features: 
dual 8" floppies ORION VI features: 
19" rack mountable 10 meg Winchester 8" floppy 
Z80k (expandable) Z80-64k (expandable) 
1-0 expansion (STD-BUS) 19 ' rack mountable 

Contact: dy-4 SYSTEMS INC. 
1573 Laperriere Ave. 

Ottawa , Ontario, Canada K1Z 7T3 
(613) 728-3711 

CIRCLE NO . 209 ON INQUIRY CARD 

NEW GUIDE TO BUSINESS EFFICIENCY 
FREE CADDYLAK GUIDE 

SHOWS YOU HOW TO IMPROVE YOUR TIME 
MANAGEMENT 

NEW, from CADDYLAK SYSTEMS , INC , a fact filled 
32-page brochure on Business efficiency Systems 
and Products . Maintain complete control and orga­
nize any business , trade, or office quickly and easily . 
This informative catalog is full of Organizers and 
Control Boards that can actually help you cut time and 
costs .... manage your time better .... and even help 
you conduct your business or trade on a more effi­
cient and professional level . 
Send for your free copy of products and systems that 
will increase efficiency , prevent errors , and improve 
your work flow. 
For more information contact: 

CADDYLAK SYSTEMS, 
201 Montrose Road , 

Westbury , N.Y. 11590 
516-333-8221 
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PRINTER 
CONTROLLER 

FOR DG USERS-
Unique Model VIP-201 Multiprinter 
Controller is one std. DG board with 
control for 3 line printers and 

• Selectable interfaces 
• Excellent throughput 

Accepts Teletype Corp. Model 40 
SSI , Centronics, Dataproducts in­
terfaces. 
Two Datachannel printers yield high 
throughput. 

VETRA SYSTEMS CORPORATION 
P.O. Box 714 

Melville, NY 11747 
516-454-6469 

CIRCLE NO. 215 ON INQUIRY CARD 
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MULTIBUS CARD CAGE CAN ACCOMMODATE 
iSBX CARD 

The SBC-604A MUL Tl-CAGE from Elec­
tronic Solutions can accommodate an 
iSBC/iSBX combination card in the first 
slot. The clearance is 0.96 inches for 
components on the first card . Delivery 
from stock. 

Price: $195 
ELECTRONIC SOLUTIONS 

5780 Chesapeake Ct. 
San Diego, CA 92123 

Toll Free (800) 854-7086 
In Callfornla (714) 292-0242 

TUC 910-335-1169 
MultlbusT•, iSBC/ISBX™ Intel Corp. 

CIRCLE NO. 216 ON INQUIRY CARD 

ASAR 
... the software 

The link between 
INTEL and DEC PDP-I 1 

ASAR allows the interchange of development 
information between DEC and ISIS. Dec sys­
tems have many more effective programmer 
productivity tools. In addition, DEC is general 
purpose and can do accounting , scientific 
analysis and process control. 

REPLACE 4 MOS EDITING 
STATIONS WITH ONE DEC 
SYSTEM AND SAVE $25,000. 

PROGRAMMING 
CONCEPTS, 
INC. 

ONE VILLAGE COURT, 
CORAM, NEW YORK 11727 

(516) 732-7649 

CIRCLE NO. 219 ON INQUIRY CARD 

ATTENTION 
READERS 

Please circle reader service 
numbers for additional 

information. 
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Ram-32C: 32k CMOS Battery-backed RAM 
On-board battery. Multibus compatible. 
20-bit Address, 8/16-bit Data. Delivery 
from stock. 
Multibus™ Intel Corp. 

ELECTRONIC SOLUTIONS 
5780 Chesapeake Ct. 
San Diego, CA 92123 

Toll Free (800) 854-7086 
In California (714) 292-0242 

TLX 910-335-1169 
CMOS RAM WITH BATTERY 

CIRCLE NO. 217 ON INQUIRY CARD 
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New DEC-compatible shared memory 
link obsoletes traditional CPU links. 

The PPL-1 Peripheral Processor Link 1s a unioue shared 
memory interface between any two 0-bus (LSl-11 ) and /or 
Unibus {PDP-11)-based DEC CPUs Two quad boards 
and a connecting cable link the peripheral unit wi th the 
host Up to 32 KB of memory can be accessed by the 
penpheral processor m 4KB boundaries anywhere in the 
address space of the host Address spaces are 18 bits 
for Unibus and 22 bits tor the 0-bus This memoryshanng 
does not require software to supper! the link 16 vectored 
interrupts [8 from each drrect1on ) provide necessary 
hardware tor protocol 1mplementat1on 

l~J\."~6\.N Computer Enhancement Systems 
Box 790 • Huntington Beach. CA 92648 • 714-536-0646 
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MULTIBUS'" PROTOTYPING BOARD 
Prototyping Board for MultibusT" systems has 
locations for up to 85 PIN-DIP IC's plus discrete 
components. The layout is on a grid of 0.1 " 
holes, with bus strips individually strappable to 
any desired voltage. 

MultibusT" Intel Corp. Model # PR 80H 
Price: $85 each 

(Qty 1-9) 
ELECTRONIC SOLUTIONS 

5780 Chesapeake Ct. 
San Diego, CA 92123 

Toll Free (800) 854-7086 
In California (714) 292-0242 

TLX 91 0-335-1169 

PROTO BOARD 

CIRCLE NO. 218 ON INQUIRY CARD 

• Z80A(4Mhz) CPU • 128K RAM, 48K ROM • OMA 
• Debugging Monitor • Color Graphics • APU 
• PIOs, SIOs w/comm. • Universal Disk Controller 
• 5-channel Programmable Timer w/Real-Time-Clock 
• Powerful Interrupt Driven CP/M 

• Expansion Modules • 
51/4' Winchester, N D DIA. 

IEEE 488, PROM Prog rammer, 
Protoboard, Speech Synthesizer, 

Intelligent CRT Cohtroller 
• Packaged BRl2000S CP/M Systems Available 

BRI 
748 Cascadi lla Street Ithaca. NY 14850 

(607) 273 . 3300 
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The Rrst Professional 
EPROM Eraser For Under 

$100.00 
~ 

* Erases all UV erasable EPROMS 
* Quick 15 minute erase time 
* Erases over 15 EPROMs at a time 
* Rugged 30 minute timer 
* Safety interlock switch 
* Conductive foam pad 
* Attractive and rugged steel enclosure 

D•IU.•RS INOUIRl•S INfllT/160 

CALL TODAY 13051974-0967 

LOGICAL DEVICES INC. 
781 W. Oakland Park Blvd .. Ft. Lauderdale. FL 3331 1 

CIRCLE NO. 224 ON INQUIRY CARD 
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In 1982, this symbol ... 
will identify 57 trade and public shows, domestic 
and international, organized and managed by 
Cahners Exposition Group, the largest professional 
management company of its kind in the world. 

They will range in diversity from such established 
events as the 36th annual National Hardware Show 
and the 25th Greater New York Auto Show to 
twelve new CEG shows-seven new international 
and five new domestic ... in addition, CEG is the 
organizer of the largest group of electronics 
manufacturing exhibitions in the world . 

In total, the 57 CEG shows will represent 
approximately 3 million square feet of exhibit space, 
3V2 million attendees, and over 10,000 exhibitor 
companies. 

An estimated $1 billion worth of products and 
services will be sold as a direct result of these 
shows. 

Corporate 
Headquarters 
New York: Boston: 

We recite these facts for two primary reasons: 

• To indicate the extraordinary impact of trade 
shows in the marketplace, with more than 5,000 
scheduled in the U.S. this year. 

• To emphasize that the key to the success of any 
show is professional management. 

Our pride in the CEG symbol is rooted in 
performance-our demonstrated ability in 
producing more effective results for existing trade 
shows, as well as creating new shows shaped to 
reflect the dynamic changes occuring in a given 
industry. 

Try us. We will welcome the opportunity to talk 
with you. 

And look for the CEG show symbol. It is the sign 
of professionals at work. 

Chicago: Los Angeles: CEG 
Cahners 
Exposition 
Group 

331 Madison Avenue 
New York, NY 10017 
Phone: 212/682-4802 
Telex: 649400 CEG NY 

221 Columbus Avenue 
Boston, MA 02116 
Phone: 617/536-7780 
Telex: 940573 LPC BSN 

222 W. Adams Street 
Chicago, IL 60606 
Phone: 312/263-4866 
Telex: 256148 KIVER ORG CGO 

8687 Melrose Avenue 
Los Angeles. CA 90069 
Phone: 213/659-2050 
Telex: 194351 SHOWCOINT 

LONDON: 
171-185 Ewell Road 
Surbiton Surrey KT6 6AX England 
01 -390-0281 
Telex: 929837 

SINGAPORE: 
360 Orchard Road 
International Building 
D6A-4th Floor 
Singapore 9, 
235-9145 
Telex: RS25932 

OVERSEAS OFFICES 

HONG KONG: 
9F Flat "C" 
Wing Cheong Commercial Bldg. 
19-25 Jervois Street 
Hong Kong 
Telex: 62270 ISCM HX 

TOKYO: 
Kokyo Building 3F 
3-4-11 Uchikanda 
Chiyoda-ku , Tokyo 101 . Japan 
03-254-6041 
Telex : 27280 



HERE ARE THE COMPUTER 
INDUSTRY PUBLICATIONS 

THAT KNOW SPECIFICALLY WHAT 
THEIR READERS BUY 

1. Mini-Micro Systems 
2. 
3. 
4. 
5. 
Only Mini-Micro Systems can give you the specifi c buying plans of its readers . 
Each year, for the past ten years , we've surveyed our readers on their actual 
purchases during the past year and their projected buying plans. The survey 
covers the full spectrum of minicomputer and microcomputer systems equipment 
from hardware to peripherals to software. More than 25 product categories are 
covered . 

From this survey information , we can accurately project what our readers spend 
each year on minicomputer and microcomputer equipment, and the specific 
quantities they will be purchasing during the year. For example, in 1980, our 
readers spent more than $1 0 billion* for minicomputers , microcomputers, CRT 
terminals , printers , tape and disk drives , data communications equipment, and a 
variety of peripherals , software and services . No other industry publication knows 
more about its readers purchasing plans , or the minicomputer and 
microcomputer markets , than we do. To prove it , call your Mini-Micro Systems 
regional sales manager and ask to see our latest Market Report. It'll put us #1 on 

your list. 

Regiona l Sa les Offi ces.· 
Boston (677) 536-7780 
New Jersey (201 ) 625-9225 
Chicago (372) 654-2390 
Denver (303) 388-4571 

Orange County (774 ) 857 -9422 
Los Angeles (273) 933-9525 
San Francisco (408) 243-8838 

' Projec ti ons based on stati st ics com plied for the 1980 M1ni-M1cro Computer Market Report. 

Ca hners Pu bli shi ng Com pany, Boston 
(617) 536-7780 and Ch icago (3 12) 3 72-6880. CAHNERS PUBLICATIONS 

Sales offi ces in principal ci ties worldwide. Publishers of: Appliance Manufac turer · Brick & Clay Record · 
Building Design & Constru ction · Building Supply Ne w s · Ceramic Data Book · Ceramic Indu stry · 
Con stru ction Equipm ent · Construction Eq uipm ent Maint enance · Design News · EDN · Elec tro-Optical 
System s Design · Elec tronic Business · Electronic Packaging & Produ ction · Foodservice Equipm ent Specialist · 
Mini- Micro System s · Modern Materials Handling · Modern Railroads · Pa ckage Engineering · Plas tics World · 
Professional Builder/ Apartm ent Business · Purchasing Magazin e · Res taurant s eJ In stitutions · Security World · 
Securit y World · Security Distributing & Marke ting · Semiconductor International · Service World Int ernational · 
Specifying Engineer · Tra ffic Managem ent · U.S. Indu strial Directory 



Blas ·rie Ill 
HARDWARE 

HEWLETT 
PACKARD 

SAVINGS ALL MODELS 
98458/C 
9835A/B 

HP85 HP1000L 
9826A w/Winchesters 

CALL OR WRITE FOR FREE CATALOG 

dlgl~al r•soura•s i11a. 
Box 23051 Portland OR 97223 USA 

503-246-0202 
International Sates Telex 360-143 
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PROJECT MANAGERS 
AND ENGINEERS 

If you need a fast , flexible, efficient , low-cost tool 
for managing projects; if you need results in 
minutes instead of hours or days , you need 
MicroPERT°™ 

MicroPER(TM Project Management System offers 
features unparalleled in its price range including : 

Over 200 graphic output options including Net­
work Diagrams, Gantt , Manpower, Resource & 
Cost charts on a variety of graphic output devices . 

Over 45 report output options including Event , 
Activity , Manpower & Resource schedules. Cost 
detail & summary reports & exception reports for 
most categories on a variety of outpul devices . 

MicroPER(TM is available for purchase of rental 
in disk & tape-based versions for Tektronix 4050 
series (desktop) Graphics Computers from 

SHEPPARD SOFTWARE COMPANY 
4750 Clough Creek Rd . 

Redding, CA 96002 
(916) 222-1553 

I 

SYSTEMS 
& 

COMPONENTS 

C.D. SMITH & 
ASSOCIATES, INC. 
12605 E. Freeway, 

Suite 318 
Houston, TX 77015 

713-468-2384 
TELEX 76-2547 

CIRCLE NO. 190 ON INQUIRY CARD 
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SOFTWARE 

CP/M k-IBM 
CP/M-DEC 

Compatibility with 

Exchange data !iles with most IBM and 
DEC equipmem tllrough REFORMATTER disk 
utililies. With REFORMATTER , you can read 
and wrile IBM 374-0 and DEC RT-II fonnaued 
diskettes on your CP/ M sysiem. Programs fea-
1ure bi-direclional data 1ransfer and full direc­
iory manipulaiion. ASCII / EBCDIC conversion 
provided wilh CP/ M-IBM. 

Each program $195.00 from siock. Specify 
CP/ M-IBM or CP/ M-DEC wtten ordering. 

Program Dala Sheers and Application 
Guide available from MicroTech Exports, Inc. , 
467 Hamihon Avt., Suile 2, Palo Aho, CA 
94301 0 Tel: 415 / 324-9114 0 TWX: 910-
370-7457 MUH-ALTOS 0 Dealer & OEM 
discounis available. :Z: • 
CP/ M• is 1 rtgistertd 1radtmark o( Digit.al Rtsurch 
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Tl RED OF CHANGING 
CABLES AND TURNING 
KNOBS? 

$175 

ASCI SWITCH 
• Computer Controlled or Manual 
• Command Code User Selectable 
• Select one of two Peripherals 
• Select one of two Computers 
• Asynchronous to 19200 Baud 
• No External Power Needed 

Call or write 

ADVANCEDSYSTEMSCONCEPT~INC . 

P.0 .BOX Q, AL TADENA, CA. 91001 

(213) 684-5461 or 794-2308 
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ISIS~ ~ CP/M® 
CP/M users may transfer data bi-direc­
tionally to ISIS diskettes. The " ISIS-CP/M 
UTILITIES" provide complete high speed 
data transfer to/from ISIS diskettes to/from 
CP/M diskettes and also include a utility to 
display the ISIS directory. Will work in any 
vers ion CP/M environment with any densi ­
ty drive. 
$250 on single density 8 " diskette. Free 
brochure on other software development 
tools. 

Southern Computer Systems 
2304 12th Avenue North 
Birmingham, AL 35234 
Phone: 205·933·1659 

~:~~:rd~ ~£?!i~ 1:~~~J~a::mm,;;7,~'1~'g}~~~-
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VAX DATA ENTRY 
THE 

VIKING 
Forms Manager 

Conquers All 
& Progrommer Productiviry 
& End User Friendly 
& Systems Molntoinobiliry 
& Computer Performance 

Whether inregroting doto capture and va li­
dation into complex applications or devel­
oping stond-olone systems. VFM conquers oil . 
Software tools for forms development and 
resting _ Subroutines tor program develop­
ment_ A complete doro entry system where 
that is the need. All with performance in mind. 
OEM and end user licenses ovoiloble_ 

Coll or write for free literature today. 

Mr. John Holey 
VIKING SOFTWARE SERVICES, INC. 

2800 Center Duilding 
2815 East Skelly Drive. Suite 816 

Tulsa, Oklohomo 74105 • (918) 745-6550 
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THE ONLY SOFTWARE FLOWCHARTER 
YOU'LL EVER NEED FOR $375 

Say goodby to the costs and delays associated with 
flowcharting . Micro-Plot is here . Micro-Plot is a 
revolutionary software tool , special ly designed for 
lntellecTM microcomputer development systems , 
that enables you to do your own flowcharting . It is 
an integrated software system that includes a com­
piler . an interpreter, and an editor . Micro-Plot allows 
you to interactively generate , revise . and update 
flowcharts, to see the results immediately on a CRT, 
or to reproduce them later on a printer. You will be 
able to create or modify flowcharts as often as you 
wish without much time , effort , or additional cost. 
With Micro-Plot your flowcharts will always be ac­
curate . What 's more , because Micro-Plot is based 
upon simple English commands, it requires little 
user training . Micro-Plot is available now for $375 
from : 

Micro-Processor Services, Inc. 
92 Stonehurst Lane 

Dix Hills, L.I. , N.Y. 11746 
(516) 499·4461 

Please allow 4 weeks for delivery . Custom micro­
computer software is also available . 
lntelfec TM is a trademark of Intel Corporation. 
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XREF 
The Source/File Cross-Reference Package (XREF) 
produces cross-reference reports which detail the 
relationship between source files called routines , 
dala files and lask image files . Reports are produced 
which show the files and called subroutines used by 
each program , the programs calling each 
subroutine , and the task image associated with the 
source program . 

• Supports Basic + , BPll , Fortran , 
and DIBDL Source Data 

• Wild Card Account Description for 
Selective Processing 

• Operates under RSTS /E 
Single CPU licenses are available for $450 .00 

McHugh, Freeman and Associates , Inc . 
1135 Legion Drive 

Elm Grove , Wisconsin 53122 

---- (414) 784-8250 ---­
CIRCLE NO. 196 ON INQUIRY CARD 
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• MICROPROCESSOR SOFTWARE : 
8048. Tl9900 , 8080/8085. 6800 , 6502 , Z80 , etc . 

• Fortran IV M icroprocessor Cross Assemblers and 

Simulators for all computers Over 250 1nstallat1ons • 
• on 16-bit m1n1s to 60-bit maxis (Over 25 different 
• manufacturers) Features include macros. cond1- • 

• t1onal assembly. cross reference tables. etc Most 
• assemblers are relocatable and include linking • 

loaders Fo r more 1nformat1on contact Microtec. 

• P.O. Box 60337. Sunnyvale. CA 94088. (408) 733·2919 . • . . .............................. 
RT-11 & TSX+ 

BREAK UP YOUR LARGE DISK! 
Let the RT-11 Volume (device) size be 
determined by the user - not by the 
hardware device. The Omnex Sub-De­
vice System provides multiple Virtual 
Devices to RT-11/TSX+ . Segregate 
files by project context, programmer, 
version , etc . 

Sub-Devices Files 
• reside on host devices 
•contain an RT-11 Volume image 
•are accessed via the SD Handler 
• can be nested 

SD Handler 
•used to access Sub-Device Files 
• 8 unitsuser - SDO: through SD?: 
• each TSX + user has own set of 

SD units 

Sub· Device System 
•Simple to Sysgen - Simple to use 
•many user-oriented features 

Special Discount package for TSX + 
with SD 

Omnex. 801 Ea>t Chode>ton Rood Su;te F • 

Palo Alto • Cal ifornia 94303 • 
CORPORATION (4151494.3170 
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NEW LITERATURE 

\,, 

IMPROVE 
SMALL PACKAGE 
DELIVERIES WITH 
THIS NEW GUIDE 
In 30 seconds the Time-Sensitive 
Delivery Guide will show you the 
absolute best courier for any urgent 
package you're sending. TSDG de­
tails the services of every small 
package courier in the U.S. Who to 
call-including phone numbers­
where to call , when to call, and more. 
Try the TSDG free for 30 Days. 
TSDG either helps you with urgent 
deliveries or you pay nothing. Two 
semi-annual editions: $92 (plus $7 
handling). 
Write today to TSDG, Department 
22, 1140 Hammond Dr., Suite 6100, 
Atlanta, Georgia 30328. Or call 
Lanette Mathews at (404) 396-7000. 

Call Today ... 
to advertise 

~ on these pages 

~ (617) 536-7780 

CLASSIFIED ADVERTISING ORDER FORM 
M1n1-M1cro Sys tems · c lass1f1eds reac h more m1n1-m1cro people 

p 
Our rates apply to both display classified and regular classified listings. 
There is no charge for typesetting regular classified listings. Plan approx­
imately 50 average words to a column inch, approximately 38 characters per 
line. Pl ease send clean , typewritten (double-spaced) copy. 
Category: The following categories are available; be sure to specify the 
category you wish to be listed under: Business Opportunities, New Literature, 
Selling, Buying , Trading, Seminars, Services, Software, Supplies & Ac­
cessories. (Other categories may be employed at our discretion.) 

Run th is ad in ____ (n umber iss ues) 
Ad size : col. wide by _ ___ inches deep. Under ______ (cat egory) 
Check enc losed for$ -·- ___ . __ (Pre-pa id orde rs only) 

Si gnature __ . __ _ 

Name _______ _ Title ------

Company ___ _ Telephone No. ____ ___ _ 

Address ____ _ ----- -·-- ------

City __________ State Zip _ _ _ _ 

MAIL TO: Linda L. Lovett , Classified Advertising , Mini·Micro Systems , 
221 Columbus Ave., Boston, MA 02116 

MINI-MICRO SYSTEMS/January 1982 

Cahners Publishing 
Company 

Cahners Magazine Division 
publishes the following 
business magazines and 
directories: 
• Appliance Manufacturer 
• Brick & Clay Record 
• Building Design & 

Construction 
• Building Supply News 
• Ceramic Industry 
• Ceramic Data Book 
• Construction Equipment 
• Construction Equipment 

Maintenance 
• Design News 
• Design News Directories 
• EON 
• Electro-Optical Systems 

Design 
• Electronic Business 
• Electronic Packaging & 

Production 
• Foodservice Distribution 

Sales 
• Foodservice Equipment 

Specialist 
• Institutions 
• Mini-Micro Systems 
• Modern Materials Handling 
• Modern Railroads 
• Package Engineerfng 
• Plastics World 
• Professional Builder/ 

Apartment Business 
• Purchasing 
• Security Distributing & 

Marketing 
• Security World 
• Semi-Conductor International 
• Service World International 
• Specifying Engineer 
• Traffic Management 
• U.S. Industrial Directory 
The Cahners Exposition Group 
is the largest producer, 
operator and manager of trade 
and consumer shows in the 
world ... with 67 shows, 
3,300,000 square feet of 
exhibition space and total 
annual attendance of over 
three million. 

Cahners Publishing 
Company 

221 Columbus Avenue 
Boston, MA 02116 

617/536-7780 
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•i•i·Miara lysle•s 
lareer lpper1anilie1/ le1rail•en1 lll•er1isi•1 

Recruitment 
Hot Line 7-Day Closing 

(Prior to Issue Mailing Date) (203) 327. 6772 

Rates 
$60 per column inch. 

Call your ad in­
we'll set the type 

at no charge. 

Column width 1 314 " x 10 " (4-column/page). 
Full page: $2,400 (1 x B & W) 

Mail Film to: 

Circulation Peggy Gordon 
Recru itment Manager 

Over 92,000 technically sophisticated professionals in 
computer operations/systems management, data com­
munications , engineering management, systems 
engineering/integrators, educators and systems pro­
gramming spec ialists. 

CAHNERS PUBLISHING CO. 
999 Summer St. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

294 

P.O. Box 3809 
Stamford, CT 06905 

CAREER OPPORTUNITIES WITH AN EXPANDING e 
PIONEER IN COLOR GRAPHIC PRINTERS 

PnntaColor Corporation . a pioneer 1n the development of • 
1nexpens1ve color graphic printers . 1s enlarging its staff to • 
meet the demands of expanding operations. The following 
positions are currently available • 

ENGINEERS • 
• Software • Mechanical • • Hardware and Microprocessor • 

• 
If you have applicable quahhcat1ons for any of the above positions and 
would hke to become an essential part of a growing c orporation where 
your contributions will be recognized . PnntaColor can offer you the 
challenge you have been seeking Our salary and benefits package e 
rs extremely compet1hve For 1mmed1ate consideration . please contact : 

PrintaColor Corporation 
P.O. Box 52, Norcross, Georgia 30091 

(404) 448-2675 

<!ili!l"M-f~t? 
flJUel ~nity Emplor•r ltl!F 

CIRCLE NO. 240 ON INQUIRY CARD 

• 
• 
• 
• 
• 

Send Box No. replies to: MMS, 999 Summer St. , P.O. Box 3809, Stamford, CT 06905 

SKI 
COUNTRY 

IS FOR 
COMPUTER 

PEOPLE 

INTERVIEW & 
HIRING COSTS 
(INCL. RELO.) 

PAID BY 
COMPANIES 

TOLL-FREE 
1(800) 258-7328 

i.Exeter A.a.aociate.a 
NATIONAL RECRUITING CONSULTANTS 

COMPUTE R PA RK P 0 BOX 623 

HAMPTON. NEW HAMPSHIRE 03842 
(603) 926-6712 

A COMPONENT OF EXETE R INTE RNATIONAL. INC 
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GRAPHICS 
DISPLAY 
ENGINEERS 
Test Your True 
Potential At Burroughs 
In Flemington! 
Burroughs Corporat ion 's Term inal Systems Group, 
located in Flemington New Jersey, has immed iate 
and exciting opportunit ies for experienced 
engineers to assume responsibility for the design of 
our Color Graphics Display Terminal. 

A BS/MSEE or CS with experience in areas of Alpha 
Numeric and graphic display hardware required. 

If you are interested in these challenging oppor­
tunities with this dynamic division of industry 
leading Burroughs, and would like to learn more 
about us, send your confidential resume with sa lary 
history and requirements to : 

Marie DiPlano 
Manager, Human Resources 
Burroughs Corporation 
Terminal Systems Group 
Route 202 North 
Flemington, NJ 08822 
An Equal Opportunity Employer M/F 

Burroughs 

CIRCLE NO. 241 ON INQUIRY CARD 

UNUSUAL 
HARDWARE & SOFTWARE 

OPPORTUNITIES 
Develop Systems With 

COLOR GRAPHICS 
MICROPROCESSORS 

$20,000-$42,000 
One of the leading companies in the development of advanced hardware and 
software information systems has immediate opportunities in project leader· 
ship, analysis, programming and hardware design. This rapidly expanding 
Washington , DC area company is developing new high·impact micropro· 
cessor·based software and hardware systems for commercial , government 
and professional clients. Systems involve the latest microprocessor techno­
logy, colorgraphic software, voice systems, etc. 
If you have 2 or more years of professional experience in software develop­
ment with a proficiency in FORTRAN or Assembly language OR have a techni 
cal degree and experience in microprocessor applications Oiliardware/soft· 
ware interfacing, please send your resume today or call this week: 

(800) 336-3755 In Va. call collect(703) 790·1284 

STAFFING CONSULTANTS 
8027 Leesburg Pike 

Vienna, VA. 22180 (lie) 

CLIENT COMPANIES ASSUME ALL FEES 

CIRCLE NO. 243 ON INQUIRY CARD 

DISK DRIVE 
OPPORTUNITIES 

POSITIONS AVAILABLE 

DISK DRIVE PRODUCT MANAGERS ... . .. to $60K 
MECHANICAL ENGINEERS . ............ to$50K 
HOA ENGINEERS . . . . .. . .. . ........... to$50K 
RECORDING ENGINEERS . .. ....•... . . . to$50K 
SERVO ENGINEERS . ...... . ........... to$50K 
MEDIACHEMISTS . .. . ... .... . . ... .. .. to$50K 
MANUFACTURING ENGINEERS . .... . ... to$50K 
TEST ENGINEERS (ATE) ............ • ... to$45K 
SOFTWARE ENGINEERS . . ... .. ........ to$45K 
QUALITY ENGINEERS . .. .. ...... .. .. .. to $40K 

L.T. CONSULTANTS, representing a select group 
of geographica lly dispersed Disk Drive compan­
ies, is your exc lus ive source for unbiassed , confi ­
dent ial , and comprehensive consultation on more 
than 80 Disk Drive companies located throughout 
16 states and 8 count ires . 
For immediate consideration by our nationwide 
c lients-or for our brochure desc ribing our many 
free services-writ e, call , or forward your resume 
to L.T. CONSULTANTS, 125 Connemara Way, 
Su ite 98, Sunnyvale, CA 94087. 

408· 738-4401 
L.T. CONSULTANTS 

ROTATING MASS STORAGE SYSTEMS 

CIRCLE NO. 242 ON INQUIRY CARD 

EMPLOYMENT SERVICE FOR 
PROGRAMMERS AND ANALYSTS 

National Openings With Client Companies 
and Through Affi liated Agencies 

Sc1ent1f1c and commercial applications • Soflware development and 
systems programming • Telecommun1ca11ons • Control systems • 
Computer engineering • Compu ter marketing and support 

Call or send resume or rough no1es of ob1ect1ves. sa lary . locati on 
rp s111c11ons educa11on and experience (1nclud1ng computers models 
operating systems and languages) 10 ei ther one of our loca11ons Our 
cl1en1 companies pay all ol our fees We guide you decide 

RSVP SERVICES. Dept . MM RSVP SERVICES. Dept. MM 
Suite 700 One Cherry Hill Mall Su11e 230. Dublin Hall 
P 0 Box 5013 I 777 Wa ll on Road 
Cherry Hill New Je1scy 08034 Blue Bell Penna 19422 
1609) 667 4~88 12 151629-0595 

RSVP SERVICES 
Emp1ovmen1 Agenis for Compu1er Proless1onals 

CIRCLE NO. 244 ON INQUIRY CARD 

Telephone Peggy Gordon , 203-327-6772 to place your recruitment/classified ads . 
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DIAGNOSTIC 
ENGINEERS 

Get involved at the very beginning. Have some significant in­
put and influence on the actual hardware design. 

Here at Foxboro we believe that these elements will allow our Systems 
Diagnostic Development group to substantially enhance the testability, 
maintainability and manufacturability of products such as our Fox l / A-Fox 
3 and Videospec digital systems. They are all components of our highly 
successful Spectrum series that is a revolutionary development in the pro­
cess management and control business. We are currently adding to this 
group and need creative, innovative hardware engineers who have written 
their own software , or applications software engineers with a good 
knowledge of hardware to help us achieve our goals. You' ll be working 
with remote diagnostics, built-in test and micro-code diagnostics in support 
of hardware development , manufacturing and field service . 

If you have a BS in an engineering or computer discipline with at least 5 
years directly applicable experience , you should explore this opportunity 
more fully. 

SYSTEMS 
PROGRAMMERS 

O ur Applications Software group is seeking people to be involved in all 
p hases of development and product engineering for our standard Fox 
1/ A applications software package. 

You should be experienced in applications system software design , 
assembly language programming and implementation on real-time com­
puter systems. You should have some knowledge of hardware / 
software interfaces, systems staging and testing , process 1/0 and soft­
ware architecture . 

To learn more about these openings, our excellent salaries, 
and full benefits including cash profit sharing, call Ron 
Koloski collect, anyday from 8-4:30 at (617) 543-8750, Ext 
3110, or send your resume to his attention at The Foxboro 
Company, Dept.MMS12, 38 Neponset Avenue, Foxboro, MA 
02035. Foxboro is an equal opportunity employer, M / F. 

f OXBORO 

CIRCLE NO. 245 ON INQUIRY CARD 

TELECOMMUNICATIONS SECURITY ANALYSTS 
We wish to retain Telecommunications Security 
Analysts to prepare market research reports 
analyzing companies providing equipment and 
services to the telecommunications industry. 

All replies will be kept strictly confidential. Fees 
will be paid commensurate with qual i f ications. 

We are an internationally known f irm and can 
provide continuous assignments. 

Please reply to Box F -1 

POSITION AVAILABLE 
COMPUTER SYSTEMS ANA LYST 
experienced in real-time operating 
systems for analysis and process­
ing of biomedical information 
covering cardiovascular and 
neurophysiological signal pro­
cessing . Experience in Data Gen­
eral Nova 2 and Eclipse S/140 com­
puters preferable, and knowledge 
of software for real-time mini com­
puter acquisition and on -line 
analysis system a definite plus. 
M.S. or Ph .D. in science field or 
computer science, or E.E. degree 
desirable. Possibility for advance­
ment to professional staff. 

Contact Carlos M. Ferrar io, M.O. 
Acting Chairman 

Department ol Cardiovascular Research 

Cleveland Clinic Foundation 
9500 Euclid Avenue , Cleveland , Ohio 44106 

Phone: Area Code 216-444-

Send Box No . replies to : MMS, 999 Summer St .. P.O. Box 3809 , Stamford , CT 06905 
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SOFTWARE 
ENGINEERS 

To $60K 
Software Engrs with exp in : 

• HARDWARE/­
SOFTWARE 
MICROSYSTEM DESIGN 

•DIGITAL SPEECH 
PROCESSING 

• MICROGRAPHICS 
•IMAGE 

PROCESSING 
•AUTOMATED 

TYPESETTING 
• COLOR GRAPHICS 
• HI RESOLUTION 

DISPLAY 
Full relocation pd. Excellent 

benefits. Call Collect/Resumes 

C. KING 
(609) 771-6901 

?500 Rt 1. Lawrenceville. NJ 08460 ..... .. __ _ 

THE 
ACCESS 
GROUP, INC. 

Career opporturuhes available na11onw1de for eng1 
neer1ng pro'ess1onals s~1tled 1n design_ develop· 
ment and manufacturing Conf1dent1al search 
coriducted by degreed engineers Pos1t1ons lee 
oa1d Free resume service 

Call or wri te for a free career salary guide 

North•••t 179 Allyn Street 
Hartford CT 06103 
(203) 527 9107 

NY Mld·AlllSE Bo' 3267 
Stamlord CT 06905 
(203) 356~1166 

IW/Weat!Mld·weat PO Box 18302 
Las Vegas_ NV 89 1 14 
(702) 731 2097 

f1t1lia!e 01f1ces 1n 120 c111es nationwide 

Looking for 
quality resumes? 

Run your ad 
on these pages 
and you'll get 

just that! 
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How to get almost any co1nputt;r 
talking to any other computer .,. 

Sc: nd rh e data t o o ur INSTO H/ 80. w h t:'re i t's wri1tc.:n on an 8 " d iskett c: in IRM 
57--t 1 fo rmat. T h en read t he diskette into the ot h t:r computer. I f your oth t'r 

computc.:r can'1 read I B,\ 1's forma l . connect yo u r I NSTO H/ 80 to i i. Fas1 and 
s imp le Starnfard RS-2: .1>2 in tl' r face . Standa rd tli ~kl:'tlc media. ·ro get you r 

computer s ta lking to each o th t:' r, 

ca ll o ur sa le.:.·~ pt'opk at INSTOH. 
( 4 15) 526-98W. 

mit:ro"- . mini\. data t·n tr~ :md c:iptlfft' 

..,~ :-.t1.: m ... . and ncarh an~ thin~ u-. i n~ R~- 2 ~! 

insfor 
175 _11.: lt(: r~on Drin: 
\lc._. 1110 Par!\ . Cr\ 9 -102".i 

CI RCLE NO. 246 ON INQUIRY CARD 

ATLANTA 
ELECTRONIC DESIGN 

The new Atlanta division of the LORAL CORP. (NYSE) 
offers exciting technical challenge for experienced hard­
ware/software design engineers interested in partic i­
pating in the design development stages of new techno­
logy of avionic computers (microprocessors) and display. 
We offer ground floor opportunity in an R&D environment. 
Top industry pay and pleasant suburban living in Atlanta, 
Ga. Requirements are simple-technical degree plus 
some experien ce in microprocessor/minicomputer 
system and applications. 

For further information on these except ional opportun­
ities call NOW (Collect) or send resume to Robert R. Hall. 

LORAL 
Electronics Systems-Atlanta 
6765 Peachtree Indus. Blvd. 
Atlanta, Ga. 30360 
(404) 448-1590 

Eq ual Opport unity Employer 

CI RCLE NO. 247 ON INQUIRY CARD 

TRW Systems Engineering and Integration Division 
is a leader in providing hardware and software systems 
eng ineering/ integration services for a variety of de­
fense and space programs. We are currently working 
on Headquarters Subsurface System (HSS) and the 
Space Telescope-Science Operations Ground Sys­
tems (SOGS). Some of these projects entail all as· 
pects of systems design from integration, test, in· 
stallation and support of the hardware and software 
t o t he design o f the ground facilities. 

Immediate openings exist in the following areas: 

SIMULATIONS TEST ANALYSIS 
• Av ion ics S imulation Analyst 
• Software Analysis/ Development 
• Flight Software Performance Analyst 
• C3 Softwa re Analyst 
• Systems Analysts and Software Staff Engineer 
• Systems Analysts and Software Development 
• Software S imulation Development 
• Real-T ime Software Development 
• Real-Time Operat ional Software 
• Softwa re Staff Eng ineer 

AVIONICS SOFTWARE SYSTEMS 
DESIGN 
• Av ion ics Software 
• Avionics Software Staff Engineer 
• Sim ulat ion and Test 

HARDWARE/SOFTWARE SYSTEMS AND 
TEST DESIGN 
• F irmware/ Hardware Design 
• Integration and Test Software Designers 
• Sof tware Design-Macro Diagnostics 
• Software Applications 
• Software Systems 
• Sub Project Manager 
• Hardware Designers 
• Rea l- T ime Data Systems 
• S ignal Process ing Systems 
• Comm u n ications Engineer 
• La rg e- Scale Software Development 
• DBMS Technologists 
• Distributed Network Software 

TRW offe rs an excellent salary and benefits package 
includ ing flexible working hours, a medicaVdental/ 
vision plan and 2 weeks vacation per year plus a Christ­
mas week shutdown. If interested, please submit your 
resume w ith salary history in confidence to: 

Dav id G. Drugman 

A ~RW Systems Engineering and 
Co~r;::;r, Integration Division 

Bldg. E1 / Room 4037 
DEFENs• AND sPAcE sYsTEMs cRouP One Space Park Drive 

Redondo Beach, CA 90278 

An Equal Opportun ity Employer M/F/ H 
U.S. Citizenship Required 

CI RCLE NO. 248 ON INQUIRY CARD 

Telephone Peggy Gordon. 203-327-6772 to place your recrui tment/classified ads. 
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COMPUTER 
PROFESSIONALS 

Take advantage of the hundreds of employment 
opportunities that fit your qual if icat ions and 
objectives. 

Join the Computer Personnel Registry, an auto­
mated job-match ing service operated by com­
puter professionals. 

Even if you 're not looking fo r an immed iate job 
change, there 's no betterr way to keep track of 
the market for your capab ili t ies. 

We wi ll maintain yQur profess iona l profil e on our 
database for daily search by area emp loyers-AB­
SOLUTEL Y without cost or obl igat ion to you . 

The Computer Personne l Registry accepts all 
computer professionals with more than one year 
of Data Processing job experience. 

Call or wr ite fo r a free reg ist rat ion package: 

(703) 255-3803 
COM PUTER PERSONNEL REGISTRY 

P.O. Box 499 
Oakton , VA 22124 

SOFTWARE 
SPECIALISTS 

WORLDWIDE 
COMPUTER SERVICES 

Founded in 1966 by computer science 
and engineering professionals, is cur­
rently experiencing a growth phase in 
our dynamic, planned expansion . Our 
offices and positions range from 

WASHINGTON, D.C. - CONNECTICUT 
We are currently looking for specialists in : 

D UNIX / C 
D CICS /IMS 
D 8086 /Z8000 
D PU-COMPILER DEVELOPMENT 
D MARK IV I ROSCOE 
D SELi FORTRAN / REAL TIME 

All positions require a minimum of 2 years 
experience. We offer an excellent salary 
and benefits package. Please send all re­
sumes to (agencies need not apply) : 

WORLDWIDE 
COMPUTER SERVICES 

~--------.--i 

Where Consulting Succeeds 
Dept DV, 26 Broadway, NY, NY 10004 

Equal Opportunity Employer MI F 

CIRCLE NO. 249 ON INQUIRY CARD CIRCLE NO. 250 ON INQUIRY CARD 

~ 
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and compu ter graphics offers you the opportunity to utilize your talents to their ful lest. 
We ' ll provide you with the support , the environment and facilities that will assure not 
only your growth and development but ours as well. So if you want to build a solid 
ca reer ... built it with Lundy' 

ENGINEERING MANAGER/GRAPHICS 
HARDWARE DEVELOPMENT 

Report ing to our General Manager you'll direct all hardware development and applica­
t ions engi neering for our comp uter graphics equipment. You will also work closely 
wit h f iel d suQport and man ufact uring on all technical matters . Requirements inc lude 
st rong leadership, 8 years of successful experience in managing dist ributed data pro­
cessi ng or related communications equipment , plus CAD/CAM background. BSEE 
req uired pl us minimum of 8 years hardware development experience in a graphics 
environment or related communications industry. 

Pos it ion is based at Corporate Headquarters in suburban Long Island, New York. 

We offer an excellen t compensation and benefits package and a progressive, highly 
visible environment where you can enjoy a secure future. Please send your resume in 
stric test con fiden ce to, 

Personnel Department 

@ LU NDY ELECTRONICS & SYSTEMS, INC. 
CORPORATE HEADQUARTERS 
GLEN HEAD NEW YOAK 11545 
An Equal Opportunity Employer M1f 

CIRCLE NO. 251 ON INQUIRY CARD 
Send Box No. replies to : MMS, 999 Summer St. , P.O. Box 3809, Stamford , CT 06905 

If you have 1 or more years exper 
1ence m any of the following areas 
Elec t ric al Electronrc . Analog D1g1 ta l 
C1ru1ts , Sys tem!, Design or Devel 
opment. M 1n1 M ic ro Pr ocessors. 
Pro1ect. Process . Test Con tr ols or 
Ins trumen tations and posses~ a 
BSEE and or d M SEE and w ould 
hke your career handled by a ser 
vice that specializes exc lusively 
1n Elec tr1 cdl Engineers on a na t ion 
w ide basis then send your resume 
iri confidence to 

SOUTHER N ENGIN EE RING SE RVI CES 
P.O. BOX 2045 

SA RA SOTA. FLO RID A 33578 
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There's a natural high that Beckman people 
enjoy, knowing that their particular talents 
benefit the lives of millions around the world. 

You'll find our scientific , process and medical 
instrumentation diagnosing automotive en­
gine problems, analyzing blood samples, 
monitoring air pollution and contributing to 
advanced biotechnical research. 

And if you are a Microprocessor Programmer, 
your expertise can be a vital support to Beck­
man's extensive ongoing research and de­
velopment efforts. 

We're looking tor individuals capable of 
handling the design and implementation of 
software tor microprocessor-based instru­
mentation. A minimum of 2 years of experi­
ence in designing, documenting and coding 
software tor real-time mini/microcomputer 
systems is required, in addition to experience 
in Z8000 and 8080/85, Assembly and/or 

PASCAL. A BS degree in Engineering or Com­
puter Science or equivalent experience is 
essential. 

Beckman is a dynamic international corpora­
tion offering exceptional opportunities for ca­
reer and financial advancement, personal 
growth and the "natural high" of knowing 
your work affects positively the lives of 
millions around the world . 

For more information on our outstanding op­
portunities tor Microprocessor Programmers, 
call collect to Anne Goldman (714) 773-8775, 
or send resume with $alary history to Dept MM. 

BECKMAN® 
BECKMAN INSTRUMENTS, INC. 
2500 N. Harbor Blvd. 
Fullerton, CA 92634 

Equal Opportun ity Employer MI F 

CIRCLE NO. 252 ON INQUIRY CARD 

Telephone Peggy Gordon , 203·327·6772 to place your recruitment/classified ads . 
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•«·'fit iN Ii ii; iN i t'f1MiM f) Computer Sales 

TO EXPLORE YOUR TOMORROW .•. CALL US TODAY 

BUSINESS APPLICATIONS 
COBOL ................... (to $33K) 
COBOL. DL/ 1 .............. (to $34K) 
PL 1. MFG .. ON-LINE . . . . . (to S31K) 

SOFTWARE DEVELOPMENT 
UNIX. "C" OR PASCAL ...... (to S42K) 
RSTS OR RSX-11 . ASSY ..... (to S38K) 
COMPILER DEVELOPMENT .. (to S50K) 
LANGUAGE DEVELOPMENT . (to S50K) 
SOFTW. TOOLS DEVEL ..... (to SSOK ) 

WE THREW AWAY 
THE BUSINESS 

PLAN! 
PL 1. CICS COMMAND . . ..... (to S32K) 

SYSTEMS ANALYSIS 
ON-LINE ORDER ENTRY ..... (to S37K) 
DISTRIBUTED . . ... (to S36K) 
FINANCIAL. MFG . . .. (to S35K) 
FINANCIAL APL . (to S35K) 

MINI / MICRO APPLICATIONS 
ATE, ROBOTICS. MICROS ... . (to $44K) 
M68000. M6800. ASSY . . . (to S40K) 
INTEL 8085. 8086. ASSY ..... (to S43K) 

We outgrew it after only 6 months of opera­
tion. Now, 2 years later, we are one of the 
most successful computer dealers in the 
nation and still growing fast. 

INTEL 8086. ASSY. BASIC ... (to S37K) DATA BASE DG NOVA. RDOS. ASSY ..... (to S34K) 
IMS DB. CICS. ON-LINE ..... (to S55K) 
IMS DB /DC .. .. . . .. ... (to SSOK) DATA COMMUNICATIONS 
IMS TSO . . . (to $40K) 3270 BISYNC OR SNA/SDLC . (to S41K) 

SOFTWARE PROGRAMMERS X-25. SNA ................ (to S43K) 

MVS /J ES 2 OR 3 ..... (to S43K) SCIENTIFIC/TECH APPLICATIONS 
CICS/VS . . . . . . . . . . . (to S37K) FORTRAN. GRAPHICS . . .... (to S32K) 

We need more talented sales professionals 
who know business systems and who want 
to spend more time selling. Our commission 
& bonus is designed to handsomely reward 
achievers. Mail your resume in confidence 
to Mrs. Simon : 

ACF/VTAM. BAL. JCL . . .. (to S38K) CAO/CAM ................ (to S37K) 

NATIONWIDE OPENINGS Call Collect or Send Your Resume to Ky McCarthy 
or Bob Buster 

Mccarthy &Paul Associates 
Box 116, 1 Lockwood , Pittsford , NY 14534 716-425-1910 

Ag~ncv 

1111 Computer City 
TM 

2700 E. Imperial Hwy, Brea, CA 92621 
(714) 996·0800 

CIRCLE NO. 253 ON INQUIRY CARD CIRCLE NO. 254 ON INQUIRY CARD 
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Senior Systems Engineers & 
Senior Systems Programmers 
MEMOREX MEANS MORE! 
Opportunities in Many Major Metropolitan Areas 
For 20 years, we've been the expression of excellence-in new technological 
developments and quality products Professional excellence guarantees a very 
bright future, and you can be part of it now. 

We need experienced senior professionals to participate in the sales and 
installation of Memorex storage products , including disc drives, communica­
tions equipment and a computer systems. You will be responsible for 
customer technical support related to applications, operating systems, 
problem determination, and customer training. 

The individuals we are seeking should have 10-plus years of IBM systems pro­
gramming experience, understanding of MVS, VM or a current IBM operating 
system, with skills in a specific discipline such as performance management 
and tuning , database, or communications systems. A technical management 
background or a degree in computer science or a related discipline is 
preferred. 

Current openings include Houston, Los Angeles , Philadelphia, New York, New 
Jersey, Tampa, Detroit , Kansas City/St. Louis , Washington D.C./Baltimore and 
Greenwich and other locations. 

Call our Systems Engineering Managers COLLECT to arrange local interviews. 

We offer an excellent compensation package in a very visible environment. If 
unable to call , please send your resume to Gary Andrews at Memorex, San 
Tomas and Central Expressway, MS 12-33, Santa Clara, CA 95052. 
An equal opportunity employer. 

MEMOREX 
CIRCLE NO. 255 ON INQUIRY CARD 

Send Box No. replies to: MMS, 999 Summer St. , P.O. Box 3809, Stamford , CT 06905 

r- ~ ~ ~ 

ELECTRONIC 
ENGINEERS 

We have over 40 years experi­
ence in placing professionals in 
al l engineering disciplines with a 
special emphasis on electronic 
professionals . Your career move ) 
should be an A·l priority . Work · 

) ing with professionals can in· 
sure that. Your skills are our 

} trade at Nationw ide. 

NATIONWIDE BUSINESS 
SERVICE 

145 State St. , Suite 310 
Springfield , MA 01103 

"in Our 43rd Year" -

To place an ad, 
or for more 

information, 
phone 

(203) 327-6772 
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J. 

The Communications Satellite Cor­
poration is the internationally ac­
knowledged leader in the advance­
ment of satellite commun ications 
technology. The Research and 
Development Laboratories has 
openings for: 

SOFTWARE 
ENGINEERS 

Requires 3-5 years experience 
with DEC, PDP-11 / 34 or HP 1000 
mini-computers including exper­
ience with system software design, 
implementation and SYSGEN. BS 
or MS in EE or Computer Science. 

VM/MVS 
TECHNICAL 
SPECIALIST 

Requires experience with : 
• Interactive subsystems such as 

TSO/CMS. 
• JCL, utilities, PL-1/COBOL pro­

gramming languages. 
•Data management/data commu­

nications subsystems such as 
CICS/IMS/DMS. 

Applicant should have a BS/ MS in 
Computer/ Information Science with 
direct experience in Information 
Center or user service. 

We are also looking for soon-to-be 
graduates who would like to develop 
expertise in the Scientific Applica­
tions Programming field . 

COMSAT offers rewarding employ­
ment in a high technology atmos­
phere that offers excellent salary 
and benefits includ ing company­
sponsored thrift and savings, stock 
and retirement plans, medical/dental/ 
life insurance, a Federal Credit 
Union and continuing education. 
Send resume, including salary his­
tory, to Dept. MMS-82-L. 

··~ 1/1...~!.t COMS AT 
'ltl~' ~· 

COMSAT LABORATORIES 
22300 Comsat Drive 
Clarksburg . Maryland 20734 
IA suburb al Washington 0 C I 

An Eau.al Oooonurnty A tf11matwe Action Employer 

CIRCLE NO. 256 ON INQUIRY CARD 

CIRCLE NO. 257 ON INQUIRY CARD 

Telephone Peggy Gordon , 203·327·6772 to place your recruitment/classified ads . 
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No name comes before Link in training simulation 
techniques. Today, power plant simulation systems 
are indispensible for the training of those who will 

operate power generating facilities. Our Power Group 
offers inviting career openings. 

LINK SIMULATION TECHNOLOGY 
HELPS MEET TODAY'S ENERGY NEEDS 

INSTRUMENTATION ANALYSIS 
ENGINEERS 

Positions are available both for new 
graduates with BSEE or BSET degrees, 
and for those with experience plus 
Associate degrees. The work will involve 
analysis of instruments and controls , 
using design drawings, schematics, etc., 
to determine functional operations of 
controls and prepare detailed specifica­
tions for their simulation . Since no two 
simulators are identical , responsibilities 
are complex and challenging , and require 
much coordination, liaison, team work, 
and broad exposure. Opportunity for 
advancement is excellent. 

Openings are available 
at all levels. 

Our long record of success in high 
technology creates new opportunities for 

advancement almost daily. Think Link. 
Join the leader ... a Fortune 500 Company 
with a steady pattern of growth and 
challenge. To those who qualify, we offer 
competitive salaries plus a range of 
benefits that include the following: 

• 100% PREPAID TUITION 
• 3 MAJOR MEDICAL PROGRAMS 

(Including 2 Health Maintenance 
Organizations) 

• FLEXITIME (Work at your own pace) 
• RELOCATION REIMBURSEMENT 
• ... AND MORE! 

Enjoy our attractive corporate-park lo­
cation within easy reach of Washington 
and Baltimore. Suburban living , good 
schools, and a wide variety of life styles 
characterize the region. 

Link 
To arrange a fully confidential 

personal interview, please send your resume 
to Professional Employment Department MMS, 

SIMULATION SYSTEMS DIVISION 

THE SINGER COMPANY 

LINK SIMULATION SYSTEMS 
11800 Tech Road, Silver Spring, Maryland 20904 
Link Simulation Systems is an equal opportunity / affirmative action 
employer ac ti vely seeking talent without regard to race. sex. age. 
religion. national origin . or physical handicaps. 

CIRCLE NO. 258 ON INQUIRY CARD 
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Are your 
Recruitment ads 

lost in the crowd? 
Next time, 

try these pages. 
Every ad ls a standout 

and gets results. 
Phone 

(203) 327 ·6772 
for details . 

MINI-MICRO SYSTEMS/January 1982 

Find your 
place in the sun. 

At Hughes Aircraft Company in Tucson, you'll discover career oppor­
tunities as wide-open as our Arizona landscape . You'll work in an engi­
neering-oriented environment where state-of-the-art is a state of mind. 
And as part of an organization involved in 1,500 active projects with a 
backlog worth over $6 billion, you can be sure of a secure and reward­
ing future. 

So, if you're an engineer with a MS/ BSEE degree, we invite you to ex­
plore the following opportunities: 

• Digital Circuit Design 
• Analog Circuit Design 
• RF Microwave Design 
• Production Test 
• Scientific Programmer 

Excellent benefits, of course. You will receive an average of 13-paid 
holidays and 2 weeks vacation per year (3 weeks after 5 years); medical, 
dental and vision care insurance, life insurance, retirement plan, a 
company-matching savings plan, credit union facilities, continuing edu­
cation plans as well as relocation assistance. 

Send your resume now to Hughes Aircraft Company, Professional 
Employment, Dept. No . TD-94-MM, P.O. Box 11337, Tucson, Arizona 
85734 or call 1-800-528-4927. 

r---- -- ----------- - ~ 
I I 

l HUGHES 
I 

L------------------J 
H UG HES AIRCRAFT CO MPAN Y 

MISSILE SYSTEMS-TUCSON 
Proof of U.S. Citizenship Required 

Equal Opportunity Employer 

CIRCLE NO. 259 ON INQUIRY CARD 

MINI-MICRO ENGINEERS PA/N.J. & NATIONWIDE 
SOUTHEAST 

Our 12 Off ices in NC, SC, GA and FL 
specialize in Control Systems , In· 
strument ation . Electronic Design , and 
Engineering positions from 18 to 40K 
Agg ressive , conf iden tial. Fee -Paid 
service . Send resume to Ted F. McCul · 
loch, BEALL PERSONNEL P.O. Box 
5042, Spart anburg. SC 29304. 

$23-42 ,000 
We serve Cincinnati & National clients in a variety 
al industries including computer manufac· 
turing / sophislicated machine con1rols / toys . For 
a more challenging career, conlacl L. David 
Shire . All posi lions are fee paid . 

Baldwin &Associates 

Over 500 companies seek our pro­
fessionals with skills in TELECOM­
M UN I CA Tl 0 NS , HARDWARE/· 
SOFTWARE, SYSTEMS ANALYSIS, 
PROGRAMMING , DIGITAL/ANA­
LOG DESIGN & SYSTEMS ATE. Call 
collect (609) nl-6900/Resume 
• ROGERS & KING 

One Lytle Place, 62 1 Mehring Way, Suite 307 
'- Cincinnati. Ohio 45202 513/ 241 -6557 

Telephone Peggy Gordon , 203-327-6772 to place your recruitment/classified ads 

2500 Rt 1 
Lawrenceville, N.J. 08648 
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lampu1ar lansu11an1s Darner 
Contract Development ·· Consulting 

Requirements definition, Design and Implementa­
tion of custom systems, Real time data acqu isition 
& control systems, Graphics, Embedded micro 
-cont rollers, Telecommunications, System Soft­
ware, Compilers, Cross - assemblers, Custom 1/0 
drivers, Editors; P-E, PDP-11, VAX, WANG, HP, IBM, 
CDC, CRAY, al l micro-processors_ 

SOFTWARE INNOVATIONS, P.O. BOX 40066, 
Albuquerque, NM 87196-0066, (505) 299-0095 

CIRCLE NO. 261 ON INQUIRY CARD 

MICROPROCESSOR APPLICATIONS 
New product development - industrial and consumer. 
Designers ol cost-effective hardware/ software sol­
utions since 1973. 

LOGICAL SERVICES INCORPORATED 

2340A Walsh Avenue 
Bob Ulrickson 

Santa Clara. CA 95051 
1408) 727-1470 

CIRCLE NO. 262 ON INQUIRY CARD 

UNIX-BASED 
Business Systems 

Implementation 

George Graham, CDP 
10 Follen St. 

Boston, Massachusetts 02116 

CIRCLE NO. 263 ON INQUIRY CARD 

65 XX ENGINEERING 
Use or adapt our existing hardware/software to 
save costs in 6500/6800 applications. In house 
programming tools include FORTRAN , PASCAL, 
FORTH , BASIC & Assembler. Facilities to design, 
prototype, test , manufacture. HOE, INC., Box 0 , 
Allamuchy, NJ 07820. 

201-362-657 4 

CIRCLE NO. 264 ON INQUIRY CARD 

MICRO-PROCESSOR SERVICES INC. 
* Specializing in microcomputer software and hardware 

design for all lnlel microprocessor tamilies (from 8021 to 
8086) . 

*We use our own development equipment and staff. 
* Fixed price contract and warranty . 
•Free initial consul tation and quotation . 

MICRO-PROCESSOR SERVICES INC. 
92 STONEHURST LANE 

DI X HILLS, L.I. , NEW YORK 11746 
'------(516) 499-4461-------' 

CIRCLE NO. 265 ON INQUIRY CARD 

DATA SYSTEMS CONSULTANTS, INC. 
60 Glen Ave. , Glen Rock, NY 06452 

SPECIALIZING IN: 
• System Design• Cus tom Programs • Turn· 
key Computer Systems •Word Processi ng 
Implementations,• Time Sharing• On Si te 
Training 
The source for Wang hardware, software , 
forms design and comp lete support. 

.._ ____ Call: (201) 447·5360 ____ __, 

CIRCLE NO. 266 ON INQUIRY CARD 

-==--- 11 

--:::::1:::11111
• M.~~;§NEED 

Specialists in Microprogramm ing, Signal processor 
implementations, Image processing , Floating 
Point systems, Bit-slice machines, Real-time 

digital control systems design, 
Microprocesso r applications 

Integrated Hardware/Firmware/Software solu t ions 
Lawrence P. Bass 

Box 38, Ridgewood, NJ 07451 
(201 ) 444-3411 

CIRCLE NO. 267 ON INQUIRY CARD 

GARRICK LOCHHEAD, INC. 
• Custom Scientific Software 
• Advanced Busi ness Systems 
• Computerized Process Control 

101 South Main Street 
South Deerfield , MA 01373 

(413) 665-7034 

CIRCLE NO. 268 ON INQUIRY CARD 

1------------------------_-------
1 COMPUTER CONSULTANTS ORDER FORM 
I 
I l" lx $150, l " 3x's $225 l" 12x' s $1,440 

(There is no charge for typesetting) 
D Enclose check for $ D Bill me monthly 

Run this ad in (number issues) 
(Please print, type or attach business card) 

Title. _______ _ 

Company _______ Telephone. ______ _ 

Address _________________ _ 

City _____ State _____ Zip ____ _ 

MAIL TO: Peggy Gordon, 
MINI-MICRO SYSTEMS, 

999 Summer Street, P .O. Box 3809, 
Stamford, CT 06905 

or Call: 203-327-6772 

COMPUTER GRAPHICS 
• Software, Firmware, System design 
•Command and Cont rol , Simulation , Process 

Control 
• MIS Graphics, Animation , Image Processing 

Anthony J. Asch 
28 Cadman Plaza West 

Suite 7E 
Brooklyn , N.Y. 11201 
(212) 875-2787 

CIRCLE NO. 269 ON INQUIRY CARD 

ON-SITE SEMINARS 
3-30 attendees. For limited budgets. Digital 
PABX; Digital Communications Integrated 
Voice /Data; Private Microwave. 

·brochure· 

J.H. MORGAN CONSULTANTS 
Morri stown , NJ 201·766·0969 

CIRCLE NO. 270 ON INQUIRY CARD 

DEC & MICRO 
SYSTEM DEVELOPMENT 

Complete in-house facilities , from in­
circuit emulators through VAX. 

t 11951 Colony Street OC a Mountain View , CA 94043 
INCORPORATED (415) 494-8080 

CIRCLE NO. 271 ON INQUIRY CARD 

~--~,~~ ~-,,,-~~~-,,..--~M~l~N~IC~O~M-P~U~T~E~R~S--~ 
' ~ _ MICROPROCESSORS 

J ,,. DATA 
°-9"¥ . ACQUISITION , INC. 

A State c8-rt1f1ed Engineering Corporatio n 
Custom Designs. Development. and Production 

For Business. Labs. Compu ter Facd1 t1es. 
And Inventors 

20326 NE 16th Pl N M 1am1 Beach. FL 33179 
(305) 652 -2623 

CIRCLE NO. 272 ON INQUIRY CARD 

SPECIAL SYSTEMS DESIGN 
• 6800, Z80, 8086 • P.C. Layout 
• Your turn-key systems use our YES-20 

dual processor graphic terminal 
• Digital Scan Converter ·Array processor 
• Graphic Display System • Dala Comm. 

Network 

YANG ELECTRONIC SYSTEMS , INC. 
(301) 776-1934 

CIRCLE NO. 273 ON INQUIRY CARD 

MICHAELL.ROTHBERG 
CONSULTANT 

INFORMATION TECHNOLOGY/ 
COMMUNUICATIONS 

Twenty Seven Heather Drive 
Somerset, New Jersey 08873 

201·247·0377 

CIRCLE NO. 274 ON INQUIRY CARD 

6800 MICROPROCESSOR 
SPECIALISTS 

Hardware & software design • P.C. layout • Pro· 
totype construct ion • Qu ick turn-around times • 
for 6800/6809 family • 
HIPO chart software . Contact Vic Wintri ss, 
MSEE, COMPUTER SYSTEM ASSOCI· 
ATES, 7562 Trade St. , San Diego, CA 
92121 , 714·566-3911 . 

------------------------------ CIRCLE NO. 275 ON INQUIRY CARD 
Telephone Peggy Gordon, 203-327-6772 to place your recruitment/classified ads. 
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REGIONAL SALES OFFICES DALLAS 

BOSTON 
Don Ward 
Regional Manager 

John J. Fahey, 4141 Blue Lake Circ le, 
Eastern Regional Manager Su ite 164 
221 Columbus Avenue Dallas , TX 75234 
Boston, MA02116 (214) 980-0318 
(617) 536-7780 

PHI LADELPHIA DENVER 

Richard W. Molden, John Huff, 
Regional Manager Regional Manager 
999 Old Eagle School Rd . 270 St. Paul Street 
Wayne, PA 19087 Denver, CO 80206 
(215) 293-1212 (303) 388-4511 

CHICAGO 
Charles Durham, Jr. , LOS ANGELES 

Regional Manager Robert Billhimer, 
15 Spinning Wheel Rd. Regional Manager 
Suite 224 12233 West Olympic Blvd. 
Hinsdale, IL 60521 Los Angeles, CA 90064 
(312) 654-2390 (213) 826-5818 
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ORANGE COUNTY 
David E. Pearson, 
Reg ional Manager 
2021 Bu siness Center Drive 
Suite 208 
Irvine, CA 92715 
(714) 851-9422 

SAN FRANCISCO 
Frank Barbagallo , 
Regional Manager 
Sherman Building , Suite 1000 
3031 Tisch Way 
San Jose, CA 95128 
(408) 243-8838 

ENGLAND 
Ian Hardman 
Systems International 
Quadrant House, 
The Quadrant 
Sutton Surrey, SM2 5AS England 
Tel : (01 ) 661-3022 

JAPAN 
Tomoyuki lnatsuki , 
General Manager 
Trade Media Japan Inc. 
R. 212 Azabu Heights 
1-5-10 Roppongi 
Minato-ku , 
Tokyo 106 Japan 
Tel : (03) 585-0581 

Career Opportunities 

Peggy Gordon 
Recruitment Advertising Manager 
Lynn George 
Recruitment Advertising Director 

999 Summer Street 
Stamford, CT 06905 
(203) 327-6772 
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Family pride. 
Now there's an advanced technology family of single board 

controllers for DEC* computers from Western Peripherals-the 
number one name in controllers. 

The TC-131 (for PDP-lls*) is the first TM-11 emulating 
controller to combine PE and NRZ on one 
standard hex board. It lets you mix 9-track, 
PE, NRZ or dual density tape units in any 
combination up to 125 ips. A 64 byte data 
buffer allows installation at any point on the 
unibus without consideration of NPR priority. 

The TC-151 single board NRZI tape 
controller interfaces any industry-standard 
drive to the LSI-11~ Add a dual width Phase 
Encode Board for the same performance as 
the TC-131. 

The DC-231 accommodates up to 
four SMD disc drives of 40 to 600 mb 
each with RM02 emulation. Its four sector 

(2048 bytes) data buffer makes "data-late" errors a thing 
of the past.The advanced technology "micro-engine" allows 
a complete track to be written on a single drive revolution. 
A measurable performance advantage for your PDP-11. 

All three controllers are software com -
patible. All have self test. All are backed by 
one of the best factory service organizations 
in the business. And all can be delivered 
in 30 days. 

For more information, call or write 
today: Western Peripherals Division, 
Wespercorp, 14321 Myford Road, Tustin, 
CA 92680, U.S.A. (714) 730-6250. 
TWX: 910 595-1775. CABLE: WESPER 

Number 1 in controllers for DEC 
and Data General computers. 

CIRCLE NO. 159 ON INQUIRY CARD 




