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SAFETY SUMMARY 

The following are general safety precautions that are not related to any spec~fic 
procedures and therefore do not appear elsewhere in this publication. These are 
recommended precautions that personnel must understand and apply during many 
phases of operation and maintenance. 

KEEP AWAY FROM LIVE CIRCUITS 

Operating personnel must at all times observe all safety regulations. Do not 
replace components or make adjustments inside the equipment with the high voltage 
supply turned on. Under certain conditions, dangerous potentials may exist when 
the power control is in the off position, due to charges retained by capacitors. To 
avoid casualties, always remove power and discharge and ground a circuit before 
touching it. 

DO NOT SERVICE OR ADJUST ALONE 

Under no circumstances should any person reach into or enter the enclosure for the 
purpose of servicing or adjusting the ~quipment except in the presence of someone 
who is capable of rendering aid. 

, RESUSCITATION 

Personnel working with or near high voltages should be familiar with modern 
methods of resuscitation. Such information may be obtained from the Bureau of 
Medicine and Surgery. 

The following warning appears in the text in this volume, and is repeated here for 
emphasis. . 

WARNING 

The unit operates at dangerous voltages. Turn 
off main circuit breaker for all procedures that 
do not require power to the unit. For those 
procedures that require power to the unit, 
observe all precautions normally followed in using 
and testing electronic equipment. (Page 4 ... 1). 

x. 
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CHAPTER 1 

GENERAL INFORMATION 

1-1. INTRODUCTION. 

1- 2. This technical manual provides 
installation, operation, and field level 
maintenance. information for the Model 
RD378/U Magnetic Tape Recorderl 
Reproducer, manufactured by Astro­
Science Corporation, South El Monte, 
California. The RD378/U is a self­
contained, 14- track recorder /repro­
ducer providing seven tape speeds of 
1-7/8 through l20-ips, and may be con­
figured with either wideband direct/ 
analog (2. 0 MHz at 120 ips) or wideband 
Group I FM signal electronics, or any 
combination of both. 

1- 3. Signal electronics are provided 
in two over lapping speed ranges of 
1-7/8, 3-3/4, 7-1/2, 15, 30, and 60 
ips or 3-3/4, 7-1/2', 15, 30, 60, and 
120 ips depending upon application re­
quirements. The tape transport will 
operate at all seven electrically select­
able tape speeds, without modification 
or mechanical component changes. 
Direct/ analog and FM signal electron­
ics are directly interchangeable, and 
may be intermixed in any combination 
of track assignments. Bi-directional 
tape metering is provided by a dual­
differential capstan drive and phase­
locked capstan servo. Separate servo­
operated reel motors provide uniform 
tape tension, and gentle tape handling, 
in all modes of operation. 

1-4. 

1- 5. 

PURPOSE. 

The RD378/U is a portable 
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recorder/reproducer designed for data 
acquisition and reproduction in semi­
hostile environments encountered in 
sub- surface craft, shipboard, aircraft 
and land vehicle applications. Typical 
uses include communications, instru­
mentation, Signal analYSiS, and Similar 
uses requiring information storage on 
l-inch-wide magnetic tape. 

1-6~ SCOPE 

1-:- 7. Information in this technical 
manual is intended for use by U. S. 
Navy personnel engaged in operation 
and maintenance of the unit. 

Chapter 2: Provides operating in­
structions. 

Chapter 3: Provides functional infor­
mation. . 

Chapter 4: Describes preventive 
maintenance to be performed on a 
scheduled basis. 

Chapter 5: Provides troubleshooting 
information and procedures to be 
performed prior to corrective main­
tenance. (Functional dependency 
within the unit is the basis of trouble­
shooting procedures. ) 

Chapter 6: Describes field corrective 
maintenance. 

Chapter 7: Parts ,List. 

Chapter 8: Provides procedures and 



supporting illustrations for instal­
lation of the unit. 

1-8. SUPERSEDURE DATA. 

1- 9. This technical manual is the 
basic issue for the unit and does not 
supersede any prior publications. 

1-10. . APPLICABILITY. 

1-11. This manual applies to the 
models, serial numbers, and config­
uration given below. 

1-12. MODEL. 

1-13. This technical manual applies 
to Astro- Science Corporation Mag­
netic Tape Recorder/Reproducer 
Model RD378/U. 

1-14. SERIAL NUMBERS. 

1-15. The unit serial numbers 
covered by this manual are Al through 
A7. 

1-16. CONFIGURATIONS COVERED. 

1-17. The units covered by this 
manual are all of the same config­
uration. 

1-18. INTERFACE RELATIONSHIP 
OF TECHNICAL MANUAL TO OTHER 
PUBLICATIONS. 

1-19. This technical manual is used 
with the technical manual for Sonar 
Receiving Set AN/SQR-15. 

1- 20. RELATIONSHIP OF UNIT TO 
SYSTEM OR OTHER EQUIPMENT. 

1- 21. This equipment functions 
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within Sonar Receiving Set AN/SQR-15, 
interfacing with Tape Recording 
Switching Unit, Chesapeake Instrument 
Corporation, Part No. 1083D5238. 

1- 22. EQUIPMENT DESCRIPTION. 

1- 23. The RD378/U is designed for 
mounting within a standard 19- inch 
electronic rack. The unit is self­
contained and requires only a power 
source and input .data cabling for nor­
mal operation. The dust cover and 
tape transport assembly are hinged so 
that the unit can be opened for tape in­
stallation and maintenance. With the 
un~t open, all parts are accessible for 
maintenance and testing purposes with­
out removing the unit from the rack. 
The unit has an internal cooling fan. 
Overload protection is provided by 
fuses and a main power circuit breaker. 
Functionally, the unit is capable of 
operation in two modes: record and re­
produce. The direct reproduce elec­
tronics are equalized for optimum 
phase response and amplitude equalized 
for flat response Ct3 db) over six oper­
ating speeds; 1-7/8 through 60 or 3- 3/4 
through 120 ips. The dual differential 
capstan drive and a phase-lock capstan 
servo provide forward and reverse 
capability at all seven selectable tape 
speeds. The unit can be operated at 
1-7/8, 3-3/4, 7-1/2, 15, 30, 60, and 
120 ips. Fast wind and fast rewind are 
accomplished at 240 ips. Servo­
operated reel motors provide uniform 
tape tension and gentle tape handling in 
all modes of operation. All operator 
controls (except SPEED SELECT, 
located on the transport assembly) are 
conveniently located on the front panel 
of the reproduce ampUfier module. 
These controls include RECORD, FOR­
WARD, REVERSE, STOP, FAST WIND 



FAST REWIND, TRANSPORT POWER, 
and MAIN POWER. The control panel 
also has a tape supply indicator, and 
voltage check control and meter. The 
status panel indicates speed selected, 
end-of-tape, and tape break conditions. 

1-24. REFERENCE DATA. 

1- 25. The following tables provide 
descriptive and functional char~cter­
istic data. 

Table 1-1. Nameplate Data 

Table 1- 2. Functional Characteristics 

Table 1- 3. Capabilities and 
Limitations 

Table 1-4. Rated Outputs 

Table 1- 5. Environmental Character­
: istics 

1- 26. EQUIPMENT, ACCESSORIES, 
AND DOCUMENTS SUPPLIED. 

1- 27. Table 1- 6 provides the equip­
ment,. accessories, and documents 
supplied with the unit. 

1- 28. EQUIPMENT AND PUBLICA­
TIONS REQUffiED BUT NOT 
SUPPLIED. 

1- 29. Table 1-7 provides a listing of 
all tools, test equipment, and pub­
lications required but not supplied to 
operate the unit. 

1- 30. FIELD AND/OR FACTORY 
CHANGES . 

. 1- 31. No field or factory changes 
are applicable to the unit. 
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TABLE 1-1. NAMEPLATE DATA 

COMPONENT 
MANUFACTURER TYPE MODEL IDENTIFICATION 

ASTRO-SCIENCE CORPORATION RECORDER- RD378/U 95002661 
REPRODUCER, 
MAGNETIC 
TAPE 

'. 
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TABLE 1-2. FUNCTIONAL CHARACTERISTICS 

Power Requirement: 110 V ac, 60 Hz, single phase 

Modes of Operation: Record, Reproduce 

Input/Output: 14 channels of data, 400 Hz to 2.0 MHz, at 
120-ips for Direct/Analog Recording and Repro­
ducing; or dc to 80 kHz, at 120-ips for Wideband 
Group I FM Recording and Reproducing 

Frequency Response: 

Selected Speed (ips) FM Direct 

1-7/8 dc-I. 25 kHz 400 Hz - 31. 2 kHz 
3-3/4 dc-2.5 kHz 400 Hz - 62. 5 kHz 
7-1/2 dc-5 kHz 400 Hz - 125 kHz 
15 dc-l0 kHz 400 Hz - 250 kHz 
30 dc-20 kHz 400 Hz - 500 kHz 
60 dc-40 kHz 400 Hz - 1. 0 MHz 
120 dc-80 kHz 400 Hz - 2.0 MHz 

Bias Frequency: 7.05 MHz 

Frequency Response: ~1 dB, all speeds ~3 dB, all speeds 

Signal-to-Noise Ratio: ~1 dB, all speeds 

Selected Speed (ips) FM Direct 

1-7/8 40 dB 20 dB 
3-3/4 42 dB 22 dB 
7-1/2 44 dB 24 dB 
15 46 dB 24 dB 
30 47 dB 24 dB 
60 48 dB 24 dB 
120 49 dB 24 dB 
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TABLE 1-3. CAPABILITIES AND LIMITATIONS' 

Tape Speeds 

Operating 

FAST WIND/REWIND 

Data Record/Reproduce Channels 

Recording Methods 

Tape Type 

Operational Direction 

Start Time 

Stop Time 

Jitter 

Speed Accuracy 

End-of-Tape, 
Tape Remaining, 
Tape Break Sensors 

Local Controls 

1-6 

1-7/8, 3-3/4,7-1/2, 15, 30, 
60, and 120 ips/ 

240 ips. 

14 

Direct and FM (Digital available 
as an option) .. 

3M type 888/900 or equivalent; 
.9200 ft. of one-inch-wide tape 
per 14-inch reel. 

Operates in either forward or 
reverse direction. 

Less than 5 seconds at 60 ips. 

Less than 3 seconds from 60 ips.' 

Less than 0.5 usec in a 200 usec 
interval on any track at 60 ips, 
without tape servo. 

:to. 2% of nominal. 

Photoelectric sensors which stop 
transport in event of tape breakage 
or end of tape. Indicators show 
amount of tape remaining on supply 
reel and tape break or end-of-tape 
condition. 

MAIN POWER on/off, TRANSPORT 
POWER on/off, SPEED SELECT, 
FORWARD, REVERSE, RECORD, 
FAST WIND, FAST REWIND, 
STOP. 



TABLE 1-3. CAPABILITIES AND LIMITATIONS (Cont'd) 

Remote Controls 

Magnetic Heads Track Geometry 

Provision for all local control 
functions via JI02. Customer 
supplies remote control panel and 
switching circuitry. 

Width, 0.050 inches +0.005 inches 
Spacing, o. 070 inches, Interlace 
distance, 1. 500 inches +0. 001 
inches. -



TABLE 1-4. RATED OUTPUTS 

Data Signal Input Level 

Direct 

FM 

Data Signal Output Level 

Direct 

FM 

Power Consumption 

,." 
:. ' 
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0.20 to 10 volts rms, adjustable, 
1. 0 volt rms nominal. 

1. 0 to 10.0 volts peak-to-peak, 
1. 0 volts rms nominal 

0.2 to 10 volts rms adjustable 
(1. 0 volt rms nominal at normal 
record level). 

Adjustable (2 to4 volts peak-to­
peak with full deviation). 

500 watts (normal). 



TABLE 1-5. ENVIRONMENTAL CHARACTERISTICS 

Operating Temperature: 

Relative Humidity: 

Mechanical Shock: 

Operating: 

Crash Safety: 

Operating Vibration: 

5 to 15 Hz: 

16 to 25 Hz: 

26 to 35 Hz: 
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15% to 95% 

15 g, 11 ms 

30 g 

(0.8% peak-to-peak flutter at 
. 60 ips). 

0.06 inches double amplitude 

0.04 inches double amplitude 

O. 02 inches double amplitude 



Quantity 

1 

1 

1 

1 

1 

TABLE 1-6. EQUIPMENT, ACCESSORIES, 

AND DOCUMENTS SUPPLIED 

Nomenclature CID Dimensions 

t 

Magnetic Tape 19.0 in.x 
Recorder/Repro,,:, 26.22 in. x 
ducer 16.0 in. 

Container, S.hip- 22.25 in.x 
ping, Reusable 31. 5625 in. x 

20.75 in. 

Kit, Accessory (Not Applicable) 
Service 

Kit, Mating (Not Applicable) 
Connector 

Manual, Opera- (Not Applicable 
tion and Mainte-
nance 

1-10 

Weight VOlume! 

: 
148 4.6 
lb. cu. ft. 

6. 12 
cu. ft. 

I 
I 
I 
I , 
I 



TABLE 1-7. EQUIPMENT AND PUBLICATIONS 

REQUIRED BUT NOT SUPPLIED 

Equipment 
Recommended Alternate Test 

Category Equipment Equipment Parameters 

Sine Wave Signal TS-382-D/U HP651A 0~2 MHz 
Generator (FSC80058) (FSC80104) 

Harmonic Wave TS-723-C/U HP310A 3. 125 kHz-
Analyzer . (FSC80058) (FSC80104) 300 kHz 

Vacuum Tube ME-30-A/U HP400E 0-10 Vac 
Voltmeter ·(FSC80058) (FSC80104) (rms) to 

2 MHz 

Square Wave SG-299 C/U HP211A 50 kHz 
Signal Generator (FSC80104) 

--

Digital DC HP3439A 0- +30 V dc 
Vacuum Tube (FSC80104) -
Voltmeter 

Frequency AN/USM-245 _ HP5216A 2 kHz-
Counter (FSC80104) 605-kHz 

Oscilloscope AN/USM-105A Tektronix Display 
545 with 100 kHz 
CA plug-in square wave 
(FSC80009) 

Reference SCAT 4115 HP6113A 0-10 Vac 
Power Supply, 
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Application 

Corrective 
maintenance 
and trouble-
shooting. 

Corrective 
maintenance 
and trouble-
shooting. 

Corrective 
maintenance 
and trouble-
shooting. 

Corrective 
maintenance 
and trouble-
shooting. 

Corrective 
maintenance 

Corrective 
maintenance 

Corrective 
maintenance 

Corrective 
maintenance 



CHAPTER 2 

OPERATION 

2-1. INTRODUCTION. 

2- 2. This chapter provides pro-
cedures for operating the RD378/U 
under normal and emergency condi­
tions. 

2- 3. CONTROLS AND INDICATORS. 

2-4. All local controls, except the 
tape SPEED SELECT switch, are 
located on the front panel of the repro­
duce amplifier module (RAM), directly 
below the tape transport (Figure 2-1). 
The tape SPEED SELECT switch is 
located on the left- hand side of the 
transport, and is accessible when the 
transport dust cover- door is opened 
(Figure 2-2). Table 2-1 lists all con-

.. troIs· and indicators, and briefly de­
scribs the operation of each. An 
optional remote control unit may also 
be connected to the rear connector 
panel (J-102) to provide selection of 
all operational modes. 

2- 5. CIRCUIT BREAKER AND FUSE 
LOCATION .. 

2- 6. The main power circuit break-
er, which controls application of 
primary AC input power to the equip­
ment, is located directly behind the 
swing- out transport (Figure 2- 3). 
Circuit protection fuses are located on 
the left- hand side of the tape transport, 
and at the rear of the RAM, as shown 
in Figure 2-2. Table 2- 2 lists and 
describes the function of all fuses and 
circuit breakers. 
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2-.7. PRELIMINARY NOTES AND 
PRECAUTIONSo 

2-8~ DIRTY HEADS OR TAPE 
PATH .. Contamination of either the 
tape or the head by dust, dirt, oxide, 
or other foreigh substances will affect 
recorder performance in three ways, 
all of which degrade the quality of the 
recorded data. These ways are: 

1. By lifting the tape away from the 
head, causing temporary signal 
"dropouts ". 

2. By becoming imbeded in the oxide 
surface of the tape ,. resulting in per­
manent damage to the tape. The ovpr­
all effect will be the same as above, 
but the 4ropout will be permanent. 

3. By accumulating at, and eventu­
ally shunting, the head gaps, causing 
complete and total loss of the Signal. 

2-9. MAGNETIZED HEADS. Data 
degradation resulting from magnetized 
record/reproduce heads is character­
ized by any, or all, of the following 
indications. 

1. Reduced signal- to- noise ratio. 

2. Loss of high- frequency response. 

3. Increased Signal distortion 
(especially 2nd order harmonic dis­
tortion). 

4. Permanent loss of recorded data, 



Figure 2-1. Operator's Controls and Indicators 
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Fuse 2-2. Fuse Location (Sheet 1 of 2). 
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MAIN CIRCUIT BREAKER 
001-034 

Figure 2-3. Circuit Breaker and Elapsed Time Meter. 
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TABLE 2-1. OPERATOR CONTROLS AND INDICATORS 

Panel Designation Position and Operating Indicator Normal Operating 
Function Condition 

MAIN POWER (push- ON- applies 117V ac Lighted 
button switch and input power to unit 
indicator lamp) and energizes cooling 

fan. 
OFF-removes 117 V ac 
Power from unit and Off <. 

cooling fan. 

. TRANSPORT POWER ON-applies +28V dc Lighted 
(pushbutton switch input power, placing 
and indicator lamp) unit in standby mode. 

OFF- removes +28V Off 
dc power from unit.· 

STOP (pushbutton ON- stops tape motion Lighted, other mode indicators 
switch and indicator by resetting memory off. 
lamp) cells for all other 

operating modes. 
OFF-occurs when OFF. Indicator for selected 
another operating mode lights. 
mode is selected 

FORWARD (push- ON- Activates trans- Lighted 
button switch and port to move tape in 
indicator lamp) the forward position 

at selected speed. 
Reproduce electronics 
are activated for 
monitoring previously 
recorded data. 
OFF-occurs when Off. STOP indicator is 
STOP switch is lighted. 
pressed. 

I 
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TABLE 2-1. OPERATOR CONTROLS AND INDICATORS (CONT'D) 

Panel Designation Position and Operating Indicator Normal Operating 
Function Condition 

RECORD (pushbutton ON- must be pressed Lighted 
switch and indicator simultaneously with 
lamp) FORWARD switch. 

. Activates record 
electronics to record 
data on tape. ~ 

Reproduce electronics 
also are activated 
for monitoring of 
data while recording 
OFF-occurs when Off. STOP indicator is 
STOP switch is lighted. 
pressed. 

REVERSE (pushbutton ON- activates trans- Lighted 
switch and indicator port to move tape 
lamp) in reverse direction 

at selected speed. I 
I 

Reproduce electronics 
are activated for 
monitoring previously 
recorded data. 
OFF-occurs when Off. STOP indicator is 
STOP switch is lighted. 
pressed. 

FAST WIND (push- ON- activates trans- Lighted 
button switch and port to move tape 
indicator lamp) in forward direction 

at approximately 
240 ips. 
OFF-occurs when Off. STOP indicator is 
STOP switch is lighted. 
pressed. 

FAST RE WIND (push- ON- activates trans- Lighted 
button switch and port to move tape 
indicator lamp) in reverse direction 

at approximately 
240 ips 
OFF-occurs when Off. STOP indicator is I 
STOP switch is lighted, I 
pressed. ~ 
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TABLE 2-1. OPERATOR CONTROLS AND INDICATORS (CONT'D) 

~-------------------.---------------------.-----------------~--------

Panel Designation 

SPEED SELECT 
(eight- position rotary 
switch on tap transport) 

VOLTAGE CHECK 
(five position rotary 
switch, volt meter, 
and two test points) 

STATUS INDICATOR 
(back-lighted display 
panel) 

TAPE SUPPLY (meter) 

ELAPSED TIME 
(meter) 

Position and Operating 
Function . 

Selects tape speeds of 
1-7/8, 3-3/4, 7-1/2, 
15, 30, 60, or 120 ips. 
Eighth position permits 
selection of tape speed 
from remote control 
unit. 

Switch selects trans­
port operating voltage 
of 5 Vdc, 15 Vdc, 
18. 5 V dc, 20 V dc 
and 28 V dc for read­
out on meter. Test 
pOints permit attach­
ment of external DC 
voltmeter for more 
accurate readouts. 

Displays selected 
tape speed and end­
of- tape or broken 
tape conditions. 

Provides visual 
indication of 
approximate amount 
of tape remaining 
on supply reel. 

Indicates total 
number of hours 
tape has been in 
motion across 
headstack. 

Indicator Normal Operating 
Condition 

Selected speed is displayed 
on ST ATUS INDICA TOR. 

Meter displays selected 
voltage within ±5%. 

Lighted display of 1-7/8, 3- 3/4, 
7-1/2, 15, 30, 60, or 120 ips. 
Also displays END OF TAPE 
and BROKEN TAPE when those 
conditions exist. 

Displays Full, 3/4, 1/2, 1/4 or 
EMPTY on linear scale. 

NOTE 
TAPE SUPPLY meter is accurab 
only when using 14- inch­
diameter tape reels. 

Digital display of total operating 
bourse Indicator operates only 
when transport is in FORWARD, 
RECORD, REVERSE, FAST 
WIND, and FAST REWIND mode~ 
0,,1 operation. 

---______ ~ _____ --L _______________ __'_ _________ _,__--------. 
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TABLE 2- 2" ~ROTECTIVE DEVICES 

Protective Reference Circuit 
Device Designation Location Rating Protected 

Circuit Inside of Overall 
. Breaker CBl enclosure 7.5A protection 

Fuse lA3Fl Rear panel 5.0A Record/re-
of'RAM produce 

amplifiers 

Fuse lA3F2 Rear panel 5.0A Front panel 
of RAM indicators; 

DC/DC con-
verter; & 
speed change 
logic 

Fuse lA2AIFl Front of 5.0A Regulator 
transport 

Fuse lA2AlF2 Front of 2.0A Logic 
transport 

Fuse lA2AlF3 Front of 5.0A Capstan 
transport 

.~ 

Fuse lA2AIF4 Front of 7.0A Reel 
transport . Drive 

2-9 



due to tape erasure, by the magne­
tized headstack. 

2-10. IMPROPER TAPE TYPE. The 
overall quality of recorded data de­
pends, to a considerable extent, upon 
the type of magnetic tape utilized. To 
ensure optimum data quality, the 
manufacturer recommends the use of 
3M888 tape for all directl analog or 
FM recording. For applications re-

. quiring extended recording time, 
3M990 tape is recommended. For 
digital recording, where bit packing 
density exceeds 10 KBI, 3M988 tape is 
recommended. 

CAUTION 

Thin- base tape recommended for 
extended recording time is ex­
tremely fragile. Damage to tape 
ends may result if allowed to 
wind completely off reel while in 
the FAST WIND or FAST RE­
WIND modes. 

2-11. PRELIMINARY PROCEDURES. 

2-12. Before proceeding to the oper­
ating procedures, a general inspection 
of the equipment should be made, and 
the following preliminary procedures 
performed. 

1. Clean heads and tape path as des­
cribed in Chapter 4, paragraph 4- 8. 

2. Degauss heads as described in 
Chapter 4, paragraph 4- 9. 

2-13. TAPE THREADING. 

CAUTION 

TRANSPORT POWER should be 
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OFF when loading and unload­
ing tape, to prevent sudden 
reel rotation. 

L Turn transport power OFF by de­
preSSing the TRANSPORT POWER 
pushbutton on the front panel of the 
RAM. 

2. Loosen the reel retainer expan­
sion rings by rotating both reel locking­
knobs CCW. 

3. Manually rotate the inner supply 
reel hub CCW, until the small, spring­
loaded reel alignment pin is at the top 
of the hUb. 

4. Rotate the outer take-up reel hub 
CW, until one of the three fixed turn­
table tabs is aligned with the spring-

. loaded alignment pin of the supply 
reel hub. 

5. Place a full reel of tape on the 
supply reel hub. Guide the alignment 
slots on the inSide center of the tape 
reel past the three tabs on the outer 
take-up reel hub, until it rests against 
the reel- stop flanges on the inner 
.supply hub. 

6. If necessary, rotate the reel until 
the spring-loaded alighment pin is 
pOSitioned into one of the slots at the 
center of the tape reel. 

7. Hold the reel firmly against the 
supply stop flange, and turn the inne r 
locking knob CW, until the reel is 
firmly secured. 

8. Remove several turns of tape 
from the supply reel and thread it 
through the transport as shown in. 
Figure 3-16. 



9. Place an empty reel on the outer 
take-up hub, centering one of the reel 
slots over the red spring-loaded 
alighment pin of the take- up reel hub. 

10. Hold reel firmly against the 
three fixed turntable tabs, and turn 
tlie outer locking knob CW, until reel 
is firmly secured. 

11.' Wind several turns of tape around 
the hub of the empty take-up reel, 
being careful to avoid folding or creas­
ing the tape. 

12. Turn transport power ON by de­
pressing the TRANSPORT POWER 
pushbutton. 

2-14. OPERATING PROCEDURES. 

2-15. The procedures in Table 2- 3 
describe initial turn on, tape speed 
selection, the seven operational modes, 
and turn off of the RD378/U Recorder/ 
Reproducer, and the action required 
by the operator. The descriptions 

, also include the visual indications _ 
which denote proper operation. See 
Figure 2-1 for locations of controls. 

2-16. EMERGENCY PROCEDURES. 

2":17. Should the RD378/U develop a 
serious malfunction during operation, 
such as overheating, erratic oper­
ation, etc. , the unit should be imme­
diately de- energized by depressing 
the STOP, TRANSPORT POWER and 
MAIN POWER pushbuttons - in that 
order. U another unit is available, 
operations should be transferred to 
that equipment until the cause of the 
malfunction can be determined and 
corrected. 
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TABLE 2-3. OPERATING PROCEDURES 

! PROCEDURE DESCRIPTION STEPS 

a, Initial Turn On. Turn on of Main Power Circuit NOTE 
Breaker. When loosening the transport latches, I 

I apply pressure to hold the transport 
- firmly against the cabinet stop, un- i 

til the latches are fully loosened. : 
I 

I 
1. Open the dust cover- door, I 

! 
loosen the two knurled thumb- I 
screw transport latches (see 

I 

I 
NOTE above), and swing the I 

! 

transport open to the left. 

2. Turn ON the main power I 

circuit breaker, located 
behind the tape transport 
(Figure 2- 3). 

3. Close and secure the tape trans-
port, and dust cover- door. 

I 
b. TAPE SPEED Selection Selection of operating tape CAUTION 

speed. When operating the tape SPEED 
SELECT switch, the transport 
should be in the STOP or POWER 
OFF mode. Do not change tape 
speeds while tape is in motion as 
damage to the equipment will 
result. 



TABLE 2-3. OPERATING PROCEDURES (CONT'D) 

PROCEDURE DESCRIPTION STEPS 

( continued) 
1. Open the dust cover-door to 

I 

gain access to the tape SPEED I 
I 
! 

SELECT switch, located at the 
upper left- hand corner of the 
tape transport. (Fig. 2~2) 

-

2. Select the desired tape speed 
(1-7/8 through 120 ips) 

NOTE 

When SPEED SELECT switch 
is positioned to the REMOTE 
setting, tape speed may be 
selected from a remote 
control unit, connected to J102 
at the rear of the equipment. 

co Standby. Mode The STANDBY mode disables 1. Momentarily depress the 
the transport while loading MAIN POWER pushbutton. 
and unloading tape. In this Pushbutton should light. 
mode, all transport functions (main crkt breaker, inside 
are inoperative, and the mech- enclosure, must be ON) 
anical brakes are engaged to 
prevent reel rotation. 2. Ail other mode indicators, 

I including TRANSPORT POWER, 
I should be OFF. If not, momen-
I 
I tarily depress the TRANSPORT I 

i 
POWER pushbutton. 



PROCEDURE 

d. STOP Mode 

e. FORWARD Mode 

TABLE 2-3. OPERATING PROCEDURES (CONT'D) 

DESCRIPTION 

In the STOP mode, all trans­
port functions except the 
capstan motor are operative. 
The mechanical brakes are 
disengaged, but tape is under 
dynamic tension control 
from the reel servos. 

The FORWARD mode is 
selected to reproduce data 
previously recorded on tape. 
In the FORWARD mode, tape 
will move in the forward 
direction at a fixed speed, 
selected by the TAPE SPEED 
select switch. 

STEPS 

1. Momentarily depress the TRANS­
PORT POWER pushbutton. Both­
the TRANSPORT POWER and 
STOP pushbuttons, in addition 
to the MAIN POWER pushbutton, 
should be lighted. 

2. The STOP mode is a true oper­
ational mode, and should be 
selected. whenever halting tape 
motion is necessary, by depress­
ing the STOP pushbutton. 

CAUTION 

Do not depress the TRANSPORT 
POWER pushbutton to stop tape 
motion! Damage to equipment 
may result. 

1. To ensure gentle tape handling, 
the STOP mode should be sel­
ected to stop tape motion prior 
to selecting the FORWARD mode. 

2. Momentarily depress the 
FORWARD pushbutton. The 
FOR WARD indicator will light 
and all other mode indicators 
will be extinguished. Both 
TRANSPORT POWER and 
MAIN POWER indicators will 
remain liirhted. 



PROCEDURE 

f. RECORD Mode 

g. REVERSE Mode 

TABLE 2-3. OPERATING PROCEDURES (CONT'D) 

DESCRIPTION 

The RECORD mode is 
selected to record data on 
tape. In the RECORD mode, 
tape will move in the forward 
direction at a fixed speed, 
selected by the TAPE SPEED 
select switch. Reproduce 
electronics are energized to 
permit monitoring during 
record operations. 

The REVERSE mode is used 
primarily as an aid to search a 
pre- recorded tape for a specific 
signal data, which may have 
been passed over in the . 
FORWARD mode. In the 
REVERSE mode, tape will 
move in the rever se direction 
at a fixed speed, selected by 
the TAPE SPEED select switch. 

STEPS 

1. The STOP mode should be 
selected prior to selecting 
the RECORD mode. The RD-
378/U will not record data in 
the REVERSE mode. 

2. Simultaneously depress both 
the FORWARD and RECORD 
pushbuttons. Both indicators 
willligl).t, and all other mode 
indicators will be extinguished. 
Both TRANSPORT POWER and 
MAIN POWER indicators will 
remain lighted. 

1. The STOP mode should be 
selected, prior to selecting 
the REVERSE mode. 

2. Momentarily depress the 
REVERSE pushbutton. The 
REVERSE indicator will light, 
and all other mode indicators 
will be extinguished. Both 
the TRANSPORT POWER and 
MAIN POWER indicators will 
remain lighted. 
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I .... 
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PROCEDURE 

h. FAST WIND 

-

i. FAST REWIND 

TABLE 2-3. OPERATING PROCEDURES (CONT'D) 

DESCRIPTION STEPS 

When the FAST WIND mode 1. The STOP mode should be 
is selected, tape will be selected; prior to selecting the 
wound from the SUPPLY reel FAST WIND mode. 
to the TAKE- UP reel at ap-
proximately 240-IPS. The 2. Momentarily depress the FAST 
tape will stop automatically WIND pushbutton. The FAST 
before running completely off WIND indicator will light, and 
the supply reel, to preclude all other mode indicators will 
the necessity of rethreading be extinguished. Both the i 

the transport. TRANSPORT POWER and 
MAIN POWER indicators will 
remain lighted. 

When the FAST REWIND mode 1. The STOP mode should be 
-is selected, tape will be wound selected, prior to selecting 
from the TAKE- UP reel to the the FAST REWIND mode, to 
SUPPLY reel at approximately ensure gentle tape handling. 
240-IPS. The tape will not 
stop automatically, before 2. Momentarily depress the 
running completely off the FAST REWIND pushbutton. 
take-up reel. The FAST REWIND indicator 

will light, and all other mode 
indicators will be extinguished. 
Both the TRANSPORT POWER 
and MAIN POWER indicators 
will remain lighted. 



TABLE 2-3. OPERATING PROCEDURES (CONT'D) 

PROCEDURE DESCRIPTION STEPS 

j. Equipment Turn Off This procedure describes the 1. Press the STOP pushbuttonc 
steps to be taken when turning The tape should come to a 

I off the Recorder/Reproducer. smooth stop, with tension 
I - maintained across the heads. 
I The STOP indicator should be 

I lighted. 

I 2. Press the TRANSPORT POWER I 
: pushbutton. The TRANSPORT : 

POWER indicator and STOP 
indicator should both go out. 

I 3. To completely de- energize the 
unit (i. e., remove power from 
the 28 V power supply and 
blower fan) press the MAIN 
POWER pushbutton. 

4. Open the dust cover-door, 
loosen the two transport 
latches (see NOTE, para 2-11), 
swing the transport to the 
fully open position, and pos-
ition the main power circuit 
breaker to the OFF position. 



CHAPTER 3 

FUNCTIONAL DESCRIPTION 

3-1. INTRODUCTION. 

3-2. This chapter provides a func-
tional description of the various cir­
cuits and components utilized by the 
RD378/U Magnetic Tape Recorder/ 
Reproducer (see Paragraph 3-3). For 
purposes of explanation, the operation 
of the unit has been divided into five 
major catagories (see Paragraph 3-5). 
Additionally, each of the five functional 
catagories has been further sub-divided 
to the circuit function level, to provide 
a complete description of the unit. 
Both functional and schematic diagrams 
are provided to support the technical 
discussions. Figure 3-1 is a functional 
diagram of the entire unit. 

3-3. GENERAL DESCRIPTION. 

3-4. The RD378/U Recorder/Re­
producer consists of the following cir­
cuits and components (see Figure 3-1). 

a. A record/reproduce headstack 
assembly to record signals on, or 
reproduce signals from, the mag­
netic tape. 

b. Record amplifiers (one for each of 
the 14 channels) which amplify the 
input data signals to a level suit­
able for driving the record heads. 

c. Reproduce amplifiers (one for each 
of the 14 channels) which amplify 
the data signals from the reproduce 
head to a level suitable to operate 
external monitors, or other read­
out equipments. 

3-1 

d. Control logic assembly which con­
trols and monitors all transport 
functions. 

e. Capstan drive system which moves 
tape across the heads at a selected, 
constant velocity. 

f. Reel drive system which provides 
a constant supply of tape to the mag­
netic heads, and maintains uniform 
tape tension outside of the immedi­
ate head area. 

g. Tape break sensor which stops the 
tape transport in the event of tape 
breakage. 

h. Tape supply sensors which provide 
a readout of the approximate amount 

. of tape remaining on the supply reel. 

j. Voltage regulator to convert 
+28 V dc primary power to lower 
voltage levels required by the var­
ious electronic circuits. 

k. Status panel with indicators to indi­
cate mode of operation, selected 
tape speed, and tape break or end­
of-tape conditions. 

l. Control panel with pushbutton 
switches to control all operating 
modes except speed selection. 
Speed selection is made by a rotary 
switch located on the tape transport 
assembly. 
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3-5. UNIT FUNCTIONAL 
DESCRIPTION. 

3-6. The M-14G is a self-contained, 
14-track recorder/reproducer providing 
7 tape speeds of 1-7/S through 120 ips, 
and may be configured with either wide­
band direct/analog (2. 0 MHz at 120 ips) 
or wideband Group I FM signal elec­
tronics, or any combination of the two. 
Signal electronics are provided 'in 2 
overlapping speed ranges of 1-7/S, 
3-3/4, 7-1/2, 15, 30 and 60 ips; or 
3-3/4, 7-1/2, 15, 30, 60 and 120 ips, 
depending upon application require­
ments. The tape transport will operate 
at all 7 electrically selectable tape 
speeds without modification or mech­
anical component changes. Tape speed 
is selected by a rotary SPEEDSELECT 
switch, located on the tape transport 
assembly. All other operational con­
trols are located on the front panel of, 
the reproduce amplifier module (RAM). 
For purposes of explanation, the oper­
ation of the unit has been classified 
into 5 basic functional categories, as 
follows: 

a. Control function. 

b. Record funct ion. 

c. Reproduce function. 

d. Power distribution. 

e. Mechanical function. 

3-7. CONTROL FUNCTION. 

3-S. CONTROL LOGIC. Recorder 
mo:les are operator selected by momen­
tarily depressing pushbutton switches, 
located on the fran t panel of the RAM. 
Each pushbutton, when selected, grounds 
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one of the control lines to the control 
logic PWB, activating integrated circuit 
logic gates which, in turn, control the 
transport mechanism. The operator 
selected modes include: FORWARD, 
RECORD, REVERSE, FAST WIND, 
FAST REWIND, and STOP. S'cparate 
"memory cells" are provided on the 
control logic PWB for each mode. 
These memory cells act as latching 
circuits to hold the recorder in the se­
lected mode until another mode is se­
lected, or unless overridden by one of 
the recorder protection circuits. Each 
memory cell consists of one dual-input 
NAND gate and one quad-input NAND 
gate, wired in a flip-flop eonfiguration, 
and interconnected for automatic reset 
when another mode is selected. Since 
the recorder is designed to record only 
in the FORWARD direction, it is neces­
sary to Simultaneously depress both the 
FORWARD and RECORD pushbuttons 
when selecting the RECORD mode of 
operation. In addition to the six opera­
tor selected inputs, the control logic 
also receives inputs from the tape 
break sensor and from the end-of-tape 
sensor to automatically stop the trans­
port mechanism whenever the tape sup­
ply is nearly exhausted, or in the event 

. tape breaks during operation. 

3- 9. CONTROL LOGIC FUNC"-
TIONAL DESCRIPTION. Refer to Fig­
ure 3- 2 and Figure 5-19. The function 
of the control logic is to control and 
monitor the operation of the tape trans­
port, in accordance with the mode com­
mands initiated by the operator. Such 
commands are initiated when the oper­
ator manually depresses one or more 
of the pushbutton mode switches, on the 
front panel of the RAM. The modes 
available for selection are: FORWARD, 
RECORD, REVERSE, WIND, REWIND 
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and STOP. The control logic also 
monitors the outputs from the end-of­
tape and tape break sensors, and auto­
matically stops transport operation 
when either of these conditions exist. 

3-10.· Mode Command Storage. With 
the'exception of the STOP mode, each 
of the operational modes selected from 
the front panel of the RAM provides a 
ground (zero-volts) input to an i~tegra­
ted.circuit storage element, <;>n the con­
trollogic PWB, whenever the associ­
ated pushbutton switch is depressed. 
The storage elements consist of NAND 
gate pairs, which are connected in a 
fiig-flop configuration, and whichfunc­
tion as memory cells to enable the 
associated control circuits .. The mem­
ory cells for each selected mode are: 
U1A and U2A for the RECORD mode, 
U1B and U2B for the FORWARD mode, 
U4D and U5A for the REWIND mode, 
U4A and U5B for the WIND mode, and 
U1D and U3B for the REVERSE mode. 
The memory cells are interconnected 
so that only one mode of operation may 
exist at any given time. Whenever a 

. mode is initiated, the previously selec­
ted mode is automatically reset, except 
for the RECORD mode which must be 
selected simultaneously with the FOR­
WARD mode. The STOP mode, when 
selected, resets all memory cells, 
which stops transport operation. 

3-11. Control' Circuits. The con­
trollogic contains seven control cir­
cuits which determine transport oper­
ation, for any given mode selected. 
These control circuits include: a start/ 
stop control, a direction control, a fast 
speed control, a speed select control, a 
tape break control, and an .end-oI-tape 
(EOT) control. Each of the control cir­
cuits serve to either enable or disable 
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specific transport functions necessary 
to perform the selected operation. 

3-12. Start/Stop Control. The start' 
stop control circuit consists of NAND 
gate U3A, NAND gate U1C (connected as 
an inverter), transistor Q7, anddiode 
CR5, which control the operation of the 
ramp generator (Q7, Q8, Q9) on the cap­
stan servo PWB. The ramp generator, 
in turn, controls the operation of the 
capstan motor, by controlling the output 
of the compensation amplifier (AR3). 
Whenever a motion command is initia­
ted, (FORWARD, REVERSE, FAST 
WIND, of FAST REWIND) the output of 
NAND gate U3A will go high, causing 
CR5 to conduct, which turns on the 
ramp generator on the capstan servo 
PWB. The turn-on voltage to the ramp 
generator, through CR5, is delayed for 
apprOXimately 1/2 secondby a one-shot 
multivibrator made up of NAND gate 
U4B and U4C and transistor QI0, which 
is also triggered by the receipt of a 
motion command through diodes CR14 
thru CR17.· This prevents erratic 
transport operation resulting from 
abrupt mode changes. A STOP com­
mand, whether initiated by the operator 
or by the tape break or EOT sensors, 
will reset all command memory cells. 
NAND gate U3A monitors the memory 
cells and provides a. low (ground) out­
put when all cells are reset. This gen­
erates a high output from NAND gate 
inverter UlC, which turns Q7 on to 
operate the STOP indicator on the front 
panel of the RAM. The low O'.ltP'..lt of 
U3A also provides reverse bias to CR5, 
which stops the capstan motor. Trans­
istors Q1 and Q2 form a delay circuit 
which resets all memory 'cells when 
transport power is first turned on. 



3-13. Record Control. 'fhe RECORD 
mode is controlled by transistors Q3 
and Q4, and the record memory cell 
consisting of UlA and U2A. When a 
RECORD command is initiated, the 
output of U2A, goes low, which turns 
Q3 off and enables the +la. 5 V dc supply 
in the voltage regulator circuits, to op­
erate the record amplifiers. The same 
low output from U2A causes a high out­
put from UlA, which causes Q4 to con­
duct and light the RECORD indicator on 
the front panel of the RAM. The return 
line from the RECORD pushbutton is 
connected in series with the FORWARD 
pushbutton so that both a FORWARD 
and a RECORD command must be initi­
ated to place the unit in the RECORD 
mode. 

3-14. Direction Control. The dir-
ection control circuit consists of diodes 
CRll and CRl2, and transistor Qa. 
Diode CRlI monitors the output of the 
REVERSE memory cell (UID and U3B), 
and CRl2 monitors the output of the re­
wind memory cell (U4D and U5A). 
When either memory cell is set, the 
associated diode will conduct and turn 
Qa on. Q8 will, in turn, activate the 
reverse relay in the capstan motor 
amplifier circuit, to reverse the dir­
ection of motor rotation. Whenever the 
REVERSE mode is selected, the output 
of UlD will be high, causing Q9 to con­
duct to light the REVERSE indicator. 
Likewise, when the FAST REWIND 
mode is selected, the output of U4D 
will go high to light the FAST REWIND 
indicator through transistor Ql2. 

3-15. Fast Speed Control. The fast 
speed control circuit consists of diodes 
CR30 and CR3l, and transistor QU. 
Diode CR30 monitors the output of the 
fast rewind memory cell (U4D and U5A), 
and CR31 monitors the output of the 
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fast wind memory cell (U4A and U5B). 
When either memory cell is set, the 
associated diode will conduct and turn 
Qll on. Qll will, in turn, ground the in­
put to the capstan servo phase compara­
tor (U4A, pin 1, on the capstan servo 
PWB) , causing full accelerating voltage 
to be applied to the capstan motor. 
Whenever the FAST REWIND mode is 
selected, the output of U4D will be high, 
causing Ql2 to conduct, lighting the 
FAST REWIND indicator lamp on the 
front panel of the RAM. Likewise, 
when the FAST WIND mode is selected, 
the output of U4A will be high, caUSing 
Q13 to conduct, lighting the FAST 
WIND indicator lamp. 

3-16. Tape Break Control. The tape 
break control circuit consists of trans­
istors Q14 thru Q17. The circuit mon­
itors the tape break sensor, and initi­
ates a stop command to the control 
logic in the event of tape breakage. 
Under normal conditions, transistor 
Ql6 is biased on through resistor R43. 
This causes Ql7 to conduct, providing 
current flow through the brake solen­
oid, keeping the mechanical brakes re­
leased. Under a tape break condition, 
a positive input from the tape break 
sensor turns Q14 and Q15 on. This 
causes Ql6 and Ql7 to turn off, remov­
ing power from the reel solenOid, and 
causing engagement of the reel brakes. 
When Ql5 conducts, diode CR9 conducts, 
initiating a stop command (ground) input 
to all mode memory cells. Ql5 also 
provides a ground return path, through 
R42, to light the TAPE BREAK indica­
tor, on the front panel of the RAM. 

3-17. End-of-Tape Control. The end-
of- tape control circuit consists of tran­
sistors Qla thru Q20. The circuit mon­
the end-of-tape sensor, and initiates a 
stop command to the control logic, just 



prior to tape being completely wound 
off the supply reel. When activated, 
the EOT sensor provides a positive­
going input to the base of transistor QI8, 
causing it to t).lrn on, This turns uni­
junction transistor Ql9 on, which acti­
vates Q20 to light the EOT indicator 
lamps, on the front panel of the RAM. 
When Ql8 is activated, the negative­
going transition at its collector is cou-

. pled through capacitor C19, which 
initiates a stop command (ground) input 
to all mode memory cells. 

3-18. CAPSTAN SERVO CONTROL. 

3-19. Reference Oscillator. Refer 
to Figure 3-3. The reference signal 
for the capstan servo is provided by 
crystal- controlled oscillator ARl, 
operating at 1. 6 MHz. The oscillator 
consists of integrated circuit amplifier 
ARl, with positive feedback provided 
by crystal Y1 and capacitor C4. The 
crystal is operated in the series- res­
onant mode, making the frequency of 

. oscillation independent of other circuit 
components, or changes in operating 
voltages. Oscillator output is coupled 
to buffer/amplifier Q2, which drives 
the first stage of the frequency divider. 

3- 20. Reference Frequency Divider. 
Refer to Figure 3- 4. The reference 
frequency divider consists of two 4-bit 
binary counters (ul, U2); one 2- bit bin­
ary counter (1/2 of 4- bit binary counter 
U3); and associated speed control gates 
(U5 through U8) which form part of the 
speed control logic. The 1. 6 MHz ref­
erence oscillator signal from buffer/ 
amplifier Q2 is applied to the input (pin 
8) of the first binary countdown (Ul), to 
provide servo reference frequencies of 
800 kHz, 400 kHz, 200 kHz, and 

100 kHz. The first two initial count­
downs (800 kHz and 400 kHz) are not 
utilized. The next countdown frequency 
(200 kHz) is utilized to control capstan 
motor speed at 120 ips. This frequency 
appears at pin 2 of Ul, where it is 
routed to the first speed select gate 
(U5B). The fourth countdown (100 kHz) 
appears at pin 12 of UI, where it is 
routed to the second speed select gate 
(U5A). This output is also used to 
drive the next binary counter (U2), 
which provides the next four successive 
countdowns, and so on. Reference fre­
quency selection is controlled by the 
SPEED SELECT switch (Sl) , which pro­
vides a ground at the input of one of the 
NAND gate inverters (U7, U8). A low 
(ground) at the input of the NAND gate 
inverters results in a high output, 
which enables the corresporiding speed 
select gate to pass the selected refer­
ence frequency. Table 3-1 lists the 
available reference frequencies from 
the frequency divider, the associated 
tape speed, and the corresponding 
speed select gate. 

3- 21. The selected reference frequen-
cy is routed through limiting resistor 
R36, and appears at pins (F) and (6) of 

. the capstan servo PWB for routing to 
the reference frequency sinewave con­
verter (Figure 5-17). Since the cap­
stan motor tachometer output Signal 
frequency is equal to one- half the cor­
responding IRIG standard frequency, 
for any given tape speed, the reference 
frequency is counted down once more 
by U3, before being routed to the cap­
stan speed control circuits. 

3- 22. Tachometer Amplifier. Refer 
to Figure 3- 5. The tachometer ampli­
fier amplifies and squares the sinewave 



TABLE 3-10 REFERENCE FREQUENCY OUTPUT VS TAPE SPEED 

Speed Select 
'I'ape Speed Reference Frequency Gate 

120 ips 200.000 kHz U5B 

60 ips 100.000 kHz U5A 
, 

30 'ips 50.000 kHz U6C 

15 ips 25.000 kHz U6B 

7-1/2 ips ·12.500 kHz U5C 

3-3/4 ips 6~ 250 kHz U5D 

1-7/8 ips 3.125 kHz U6A 

signal from the capstan motor tacho­
meter, before applying. it to the capstan 
speed control circuits, for comparison 
with the fixed reference frequency from 
the frequency dividers. The signal 
from the tachometer :ranges in frequen­
·cy from 1. 562 kHz at 1-7/8 ips, to 100 
kHz at 120 ips, at a level greater than 
1. 0 V rms. The sinew ave signal is 
amplified by Ql, and routed to the squar­
ing amplifier (AR2), where it is con­
verted to a squarewave before being 
applied to the pulse synchronizer 
through buffer/amplifier Q3. 

3- 23·. Pulse Synchronizer. If both a 
reference and tachometer pulse occur 
at the same time, the phase compara­
tor (immediately following the pulse 
synchronizer) would become erratic, 
and lose phase-lock. To avoid this, 
the reference and tachometer are alter­
nately gated through the pulse synchro­
nizer (U4, Q4, Q5), before being 
applied to the comparator circuit. A 
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'negative- going reference pulse applied 
to pin 12 of U4D will cause the synchro­
nizer to change states, applying a high 
(+5 V dc) to the "reference input" of the 
phase comparator, and a low (ground) 
to the "tachometer input." The syn­
chronizer will remain in this state, 
until a negative- going tachometer pulsE.:' 
appears at pin 2 of U4A, caUSing the 
circuit to change state. The compara­
tor will now receive a low at the "ref­
erence input, " and a high at the "tacho­
meter input. " 

3- 24. Phase Comparator. Refer to 
Figure 3- 6. The phase comparator 
(U1O, U11, Ul2) alternately accepts 
reference and tachometer pulses from 
the pulse synchronizer, and produces 
pulse-width modulate, constant amp­
litude pulses equivalent to the differ­
ence in phase between the two signals, 
·The phase comparator functions as a 
three stage up-down counter, in which 
four possible states may exist - (- )1, O. 
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(+) 1, and (+) 2. During operation, the 
reference signal clocks the circuit on, 
and the tachometer signal clocks the 
circuit off. During phase-lock, the 
counter alternates between a count of 0 
and 1, with only U11 changing state. 
If the capstan motor is running too 
slow, the frequency of the tachometer 
signal becomes less than that of the 
fixed reference signal. As a result, 
the comparator would receive two or 
more reference pulses before receiving 
the next tachometer pulse. The second 
successive pulse from the reference 
input, prior to receipt of a tachometer 
pulse, will cause the phase comparator 
to switch to the (-) 1 state, with U 11 
held in the 0 state (pin 7 low). This 
causes the capstan motor amplifier to 
apply full power to the motor, thereby 
increasing the tachometer frequency 
and re-establishing a phase-lock con­
dition. Conversely, if the capstan 
motor is running too fast, the compar­
ator would receive two or more tacho­
meter pulses, before receiving the next 
reference pulse. This will cause the 
comparator to switch to the (+) 2 state, 
with Ul1 held in the 1 state (pin 7 high), 
turning the capstan motor amplifier 
completely off. Normal friction then 

. slows the motor until the tachometer 
frequency once again equals the ref­
erence frequency, and phase-lock is 
re-established. . Figure 3- 6 illustrates 
the output of the phase comparator for· 
the three possible tape-speed condi­
tions. The output of the phase comp­
arator is applied to a phase-lock test 
point through limiting resistor R38, 
and through NAND-gate inverter U6D 
to buffer I amplifier Q6, which provides 
a low impedance to drive the compen­
sation amplifier. . 
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3-25. Compensation Amplifier. Ref-
fer to Figure 3-7. The .compensation 
amplifier is comprised of a low-pass 
filter, an operational amplifier, and a 
frequency-sensitive RiC feedback loop. 
The low-pass filter, consisting of L3, 
L4, C24, C25, C26 and C27, provides a 
rolloff at approximately 1.5 kHz. The 
remaining lower frequencies, repre­
senting the output duty-cycle of the 
phase comparator, are integrated by 
R42 and C28, and the feedback loop, to 
provide a quaSi-static dc voltage input 
to the operational amplifier (AR3). The 
feedback loop (R44, R45, R46, C29, 
C30, and C31) around AR3 also stabi­
lizes the amplifier to prevent servo 
overshoot in the motordrive amplifier 
stages which follow. 

3-26. Ramp Generator. The ramp 
generator (Q7, Q8, Q9) serves to 
apply power gradually to the capstan 
motor after an operational mode has 
been selected. This ensures gentle 
tape handling by the transport, du ring 
the critical period when tape is being­
accelerated. Before the receipt of a 
start command, transistor Q9 is cutoff, 
which removes operating voltage from 
amplifier AR3. With AR3 inoperative, 
there is no drive to the motor-drive 
stages, and the capstan motor is stop­
ped. Upon arrival of a start command. 
Q9 gradually starts to conduct, in- . 
creaSing the voltage applied to AR3, 
which starts the capstan motor. The 
ramp introduced by the ramp generator 
may be adjusted by variable resistor 
R51. 

3-27. Servo Power Amplifier. Re-
fer to Figure 3-8. The serVo power 
amplifier consists of buffer lamplifier 
Q10 on the capstan servo PWB, and Q6 
through Q9 on the servo heatsink 
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assembly •. Output power transistors 
Q8 and Q9 form a quasi-complemen­
tary class B output stage, driven by 
transistors Q6 and Q7. Amplifier out­
put is routed through the contacts of 
relay K1, which reverses the polarity 
of the output voltage to the dc capstan 
motor during REVERSE and REWIND 
modes of operation. 

3-28. REFERENCE FREQUENCY 
S!NEWAVE CONVERTER. Refer to 
Figure 3-9. The functionof the refer­
ence frequency sinewave converter is 
to convert the selected squarewave 
signal, from the frequency divider, to 
a more suitable sinewave signal for 
recording on tape. Sinewave conver­
ter circuitry consists of a zero-cross­
ing detector (U1), seven sharp-cutoff, 
low-pass filters, and an output ampli­
fier stage (U2). Selection of the appro­
priatefilter is accomplished by 
grounding one of the speed-select lines 
(J57, pins 15 thru 21), through diodes 
CR4 thru CR10. Proper filter selec­
tion occurs automatically with tape 
speed selection. 

3-29.. Zero-Crossing Detector. The 
input stage (U1) of the sinewave con­
verter consists of an integrated circuit 
voltage comparator/buffer, configured 
as a zero-crossing detector, which. 
provides waveform shaping, amplitude 
limiting, and isolation between the 
frequency divider and the converter 
filters. 

3-30. Filter Section. Each of the 
seven low-pass filters correspond to 
one of the squarewave reference fre­
quencies selected by the tape SPEED 
SELECT switch. By effectively sup­
preSSing all harmonic components from 
the input squarewave signal, only the 

fundamental sinewave frequency ap­
pears at the filter outputs. 

3-31. Filter Select Circuit. FET 
transistors Ql thru Q7 serve as on/off 
switching elements in series with each 
of the seven filter outputs. In the off 
(non-selected) state, the FET's are cut­
off, preventing signal flow to the output 
amplifier (U2). Whenever a tape speed 
is selected, a ground is provided at the 

.. cathode of one of the switching diodes 
(CR4 thru CRIO), through the associ­
ated series resistor. This causes the 
selected FET to conduct, allowing the 
output of the associated filter to pass on 
to the output amplifier. 

3-32. Output Amplifier. Output amp-
lifier U2 amplifies the output of the se­
lected filter to a nominal 1.0 V rms 
level, and provides a low-impedance 
output to drive one or more of the 
record amplifiers. Output level maybe 
adjusted between 0.0 and 2.0 V rms, 
with the OUTPUT LEVEL ADJ. control 
(R27). 

3-33. REEL DRIVE SYSTEM. The 
reel drive system consists of two dc 
reel motors, driven by separate closed­
loop servo amplifiers; two electro­
mechanical tension sensors; and a fail­
safe mechanical brake system, which 
halts reel rotation in the event of power 
interruption. The motors are bi-direc­
tional, and are connected to provide op­
posing torque to maintain a nominal 9 
ounces of tension throughout the reel of 
tape, regardless of tape speed, or dir­
ection of tape travel. 

3-34. Tension Sensors. Refer to 
Figure 3-10. Compliance arms (ten­
sion sensors), one for each reel, are 
mounted in the tape path to sense 
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tape- tension and control operation of 
the reel servos. Mechanically, each 
compliance-arm consists of two roll­
ers mounted on a pivot- arm, loaded by 
spring tension. The spring is adjus­
ted to provide 14 to 15 ounces of ten­
sion, when the pivot-arm is centered 
between its two mechanical stops. The 
arm is coupled to a light shutter, 
mounted between a pair of photocells 
and their associated light sources, so 
that with tape tension at its nominal 
value, the shutter is positioned to pro­
vide equal illumination to both photo­
cells. If tape tension increases or 
decreases, the shutter changes posi­
tion and one photocell is illuminated 
more than the other. This generates 
an error signal to the servo amplifier, 
which increases or decreases motor 
voltage to correct the error. 

3-35. Servo Amplifier. Refer to 
Figure 3-11. There are two identical 
reel servo-amplifiers utilized in the 
RD 378/U, although only one is shown 
in the ·referenced figure. One servo 
controls the supply reel motor, and 
the other controls the take-up reel 
motor. Since the operation of both is 
identical, only the supply reel servo is 
described. The servo amplifier con­
sists of a high-gain amplifier (AR1), a 
free-running multivibrator (Q1, Q2), a 
ramp generator (AR4), a comparator 
stage (AR2, AR3), a bi-stable switch 
(U1), and a bridge connected power 
amplifier to drive the reel motor. 

3-36. Input Amplifier. The servo 
amplifier input signal is a quasi-static 
dc voltage level obtained from the sup­
ply reel tension sensor, and applied to 
pin 3 of ARl. A reference voltage, de­
termined by RlO, .Rll, R7, and CR2 is 
applied to pin 2. The output of linear 

amplifier ARl is, therefore, propor­
tional to the difference between the two 
inputs. To prevent overloading the 
comparator circuHs which follow, a 
diode clamp (CR4, CR5, CR9 and CR10) 
is provided to limit output amplitude to 
± 1. 5 V peak, relative to the input ref­
erence voltage. 

3-37. Multivibrator and Ramp 
Generator. Q1 and Q2 form a free-

. running multivibrator, operating at a . 
frequency between 8 and 10 kHz. The 
squarewave output is applied to linear 
amplifier AR4, through .an integrator 
network conSisting of C9 and R19, which 
together constitute a ramp generator. 
The resulting sawtooth output signal is 
capacitively coupled to the comparator 
circuit (ARa, AR3). 

3-38. Comparator and Steering 
Flip-Flop. The output of the ramp 
generator (AR4) and input amplifier 
ARl are applied to the inputs of com­
parators AR2 and AR3.The operation 
of the two comparators is identical, 
except for the fixed bias levels applied 
to the non-inverting inputs (pin 3). The 
ramp signal from AR4 is applied to the 
non-inverting input of AR2 (pin 3), while 
the output of ARl is applied to the inver­
ting input (pin 2). Whenever the input 
voltage at pin 2 exceeds the voltage at 
pin 3 (instantaneous ramp voltage plus 
fixed bias voltage), the output of AR2 
will be zero (ground). When the voltage 
at pin 2 is less than at pin 3, the output 
will be positive. The resulting output 
will be a pUlse-width modulated (PWM) 
signal, in which the duration of the 
pulses represent the magnitude of the 
error from the tension sensor. The 
PWM output of AR2 is applied to pins 
4 and 5 of the steering flip-flop (U1), 
through inverter Q33. The PWM o'Jtput 
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of AR3 is applied to pins 1 and 2 of Ul, 
through inverters Q5 and Q7. The fixed 
bias levels at pin 3 of AR2 and AR3 are 
selected so that only one comparator is 
acti ve at any given time while the other 
is switching at the ramp rate. . A high 
at the input to the steering flip-flop will 
produce a high at the corresponding 
output. The circuit will remain in this 
state until a high appears at the oppo­
site input, causing the circuit to switch. 
Ul thus controls the conduction of the 
current switches driving the reel motor, 
and hence the direction of motor rotation. 

3-39. Servo Power Amplifier. When 
the output of AR2 is high, (no PWM) 
the signal applied to Ul, pins 4 & 5, is 
low, as a result of inverter Q33. Pin 
B of Ul is, therefore, low; Ql2 is off; 
Q21 is off; and Q27 (one leg of the out­
put bridge) is off. At the same time, 
the high output of AR2 holds Q9 and Qll 
on. The conduction of QIl holds Q25 

. (in the opposite leg of the output bridge) 
off. With Q25 and Q27 off, the only re­
maining path for current is from ground, 
through Q26, through the motor, and 
through Q2B to the +2B V dc supply. 
The magnitude of the voltage applied to 
the motor will depend upon the drive 
available at the base of Q2B, which is 
determined by the magnitude of the 
error signal from the tension sensor. 
As the error signal varies and AR2 be­
gins to provide PWM signal, the first 
negative- going transition produces a 
corresponding positive- going transition 
at Ul, pins 4 and 5. Ul switches state, 

. producing a high at pin B, causing Q12 
to turn on. Q12 turns Q21 and Q27 on. 
At the same instant, the negative-going 
transition turns Q9 off, along with QU, 
which turns Q25 on. With Q25 and Q27 
on (Q26 and Q2B off)', the direction of 
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current flow through the motor will re­
verse, causing rotation in the opposite 
direction. 

3- 40. Fail- Safe Brakes. Refer to 
Figure 3-21. The reel motors are pro­
vided with solenoid actuated brake 
bands that engage to prevent tape spil­
lage whenever input power to the re­
corder is lost, whenever tape is wound 
off either tape reel, or if the tape 
breaks. The brake solenoid is control­
led by Ql7 in the control logic. The 
brake solenoid requires approximately 
1 amp for actuation. Once actuated, a 
relatively low current is required. The 
transition fro m actuating current to 
holding current is accomplished by the 
brake control circuit, located in the 
reel motor housing. 

3- 41. Refer to Figure 3-13. When 
Ql7 (in the control logic) turns on, +28 
V dc is applied across the brake 
solenoid and series resistor Rl. At the 
instant power is first applied to the cir­
cuit, capacitor Cl begins to charge 
through resistor Rl, placing a positive 
potential at the base of transistor QL 
Ql turns on, causing Q2 to turn on. 
Current now flows from ground through 
Q2 and through the solenoid to +2B V dc. 
Capacitor Cl reaches full charge, re­
ducing the current flow through Rl and 
causing QI and Q2 to turn off. The 
solenoid remains energized, due to the 
path to ground provided by Rl, but at a 
reduced current level. 

3- 42. TAPE BREAK SENSOR. Refer 
to Figure 3-14. The tape break sensor 
consists of a photocell (VI) and lamp 
(DSl) assembly, located in the tape path 
and connected to switching circuits in 
the control logic. During normal 
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operation, tape is threaded through the 
assembly to prevent light from striking 
the photocell. With light from DSI 
blocked by the tape, VI has high resis­
tance and prevents zener diode eR35 
(in the control logic) from conducting. 
When tape breaks, or is wound com-

. pletely off either the take- up or supply 
reel, the photocell is illuminated, 
causing its resistance to decreas~, and 
the voltage applied to CR35 to increase. 
CR35 fires, applying a positive voltage 
to switch-circuit Ql4 - Q16, which 
grounds the base of transistor Q17. Ql7 
turns off, removing the +28 V dc from 
the brake solenoid which, in turn, 
applies the mechanical brakes. The 
switch- circuit (Q14 - Q16) is also used 
to provide a stop command to the con­
trol logic, which deactivates the cap­
stan drive and also lights the TAPE 
BREAK indicator on the front panel of 
the RAM. 

3-43. TAPE REMAINING AND END­
OF-TAPE SENSORS. Refer to Figure 
3-15 and 3-16. Photoelectric circuits 
are used to sense the approximate 
amount of tape remaining on the supply 
reel, to operate the TAPE SUPPLY 
meter on the front panel of the RAM. 
An end-of-tape sensor is also provided, 
to stop the unit just prior to tape wind~ 
ing completely off the supply reel. 

. . 
3- 44. Tape Remaining Sensor. The 
tape remaining sensor consists of photo­
cell assemblies positioned at the lower 
right (VI thru V9), and upper left (VIO 
thru V18) corners of the tape transport 
(see Figure 3-16). The photocells are 
illuminated by lamp DSI, located above 
and to the right of the take-up compli­
ance arm. This lamp is lighted when­
ever power is applied to the transport. 
The sensors are positioned so that 
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light from DSI is directed between the 
supply reel flanges to strike the photo­
cells. When the supply reel is FULL, 
the tape pack blocks light from DSI, and 
the photocells provide a high resistance 
between the +20 V dc source and the 
T APE SUPPLY meter. AS tape is 
spooled from the supply reel, the dia­
meter of the tape pack diminishes, and 
the photocells are progressively illum­
inated, causing their resistances to 
decrease. The photocells are con­
nected in parallel, so that as their total 
resistance decreases more current is 
allowed to flow through the meter" 
Potentiometers R33 and R35 are pro­
videdfor meter calibration. 

3-450 End-of-Tape Sensor. The end­
of-tape sensor (V19) is located in the 
tape supply sensor assembly located at 
the upper left-hand corner of the trans­
port, and is so positioned that it be­
comes the last of the photocells to be 
illuminated, as tape is spooled from the 
supply reeL Once activated, VI9 pro­
vides a positive voltage to the end- of­
tape switching circuit (Q18 thru Q20) in 
the control logic circuits. The positive 
input turns transistor Ql8 on, which 
provides a negative- going transition to 
the stop logic, through capacitor Q19, 
causing the transport to stop. Q18 also 
turns on Ql9 and Q20, to provide a 
ground return for the EOT indicator 
lamp, on the front panel of the RAM. 

3-46. RECORD FUNCTION. 

3-47. The RD378/U will record and 
reproduce in either the direct/analog or 
FM record modes, depending upon the 
type of signal electronics installed. The 
direct/analog and FM Signal electronics 
are directly interchangeable, to permit 
simultaneous recording, or reproducing~ 
in both modes. 
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3-48. DffiECT/ ANALOG RECORD 
ELECTRONICS. Refer to Figure 6- 2. 
The direct record electronics consist 
of up to 14 record amplifier cards (one 
for each direct channel) and 1 bias 
oscillator card. The record amplifier 
cards plug into a motherboard assem­
bly, located in the record amplifier 
housings directly adjacent to the head­
stack, and are accessible from the 
front of the unit. Two motherboards 
are used, one for all even- numbered, 
and one for all odd- numbered record 
amplifiers, with each containing seven 
amplifier cards. The bias oscillator 
is located in the amplifier housing con­
taining the even- numbered record amp­
lifiers. Conventional constant-flux 
direct/analog recording techniques are 
employed to record data signals in the 
frequency range of 400 Hz to 2.0 MHz, 
at 120 ips, with proportionately nar­
rower bandwidths at lower tape speeds. 
At the record head, the data signal is 
linearly mixed with a high-frequency 
(7.05 MHz) bias signal to overcome 
the inherent nonlinear characteristics 
of the tape. 

3- 49. DIRECT/ ANALOG RECORD 
AMPLIFIER. Refer to Figure 3-17. 
The direct/ analog record amplifier 
consists of a data signal amplifier (Ql, 
Q2); a bias signal amplifier (Q3); and 
a bias trap network, to prevent the bias 
signal from entering the low-level data 
amplifier stages. 

3- 50. Data Signal Amplifier~ -Data 
Signals to be recorded are applied 
across the RECORD LEVEL ADJ. con­
trol (R2), which permits adjusting the 
gain of the amplifier to produce normal 
record level l output with input levels 
ranging between O. 2 and 10. 0 V rms. 
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TranSistors Ql and Q2 form a comple­
mentary Darlington amplifier, which pro­
vides a low output impedance, and high 
current- gain to drive the record head. 
To compensate for head losses at high 
frequencies, a small amount of pre­
emphasis is provided by R8 and C3. 

3- 51. Bias Signal Amplifier. The 
bias amplifier consists of a single 
class-C amplifier (Q3), followed by a 
harmonic filter to assure waveform 
purity of the output signal. Class- C 
operation of Q3 minimizes changes in 
bias amplitude,. due to fluctuations in 
operating voltages. Current limiting 
resistor R12 limits the amount of bias 
current drawn from the bias oscillator, 
and ensures equal bias signal distribu­
tion to all channels~ BIAS LEVEL 
ADJ. control (R9) permits adjusting 
the bias current level, through the re­
cord head, for optimum high-frequency 
response and lowest Signal distortion 
(see Chapter 6). 

3- 52. ·Bias Trap. The bias Signal 
(7.05 MHz) and data signal (400 Hz to 
2.0 MHz) are mixed linearly (with no 
resulting modulation products) directly 
at the high side of the record head. 
. The amplified bias signal, which has 
~n amplitude approximately ten times 
that of the data signal, ,is prevented 
from entering the data amplifier stages 
by a bias trap conSisting of LI, C4, L6, 
and Cll. 

1 Normal record level (NRL) is that 
level of input signal necessary to 
produce 2. 0 percent 3rd order har­
monic distortion (due to tape over­
load) at the output of the reproduce 
amplifier. 



BIAS 
INPUT 

DATA 
IN 

7.05 MHZ 
OSCILlATOR 
Yl.Ql 

R2 
RECORD 
LEVEL 

HARMONIC 
FIlTER 
CB.L3. C7. 
12. C6 

4.7uf 
20V 

C5 

39PF 
SOOV 

I--_-. ____ BIAS OUT 
PHASE 1 

TPI 
PI FILTER 
12. C4. 
l3. C6 1-___ - __ BIAS OUT 

BIAS 
TRA"P 
1l.C4 
L6. Cll 

R9 10K 
BIAS 
IMl. 

TP2 

0-­
TPI 

HEAD } 
MONIlIKi ----1-- R13 

10.11. 

TP2 

PHASE 2 

RECORD 
HEAD 

OOI-DI8 

Figure 3-17.c Direct Record and Bias Amplifier Functional Diagram. 
3-29' . 



3- 53. BIAS OSCILLATOR. Refer to 
Figure 3-17. The bias oscillator con­
sists of amplifier Ql with a 7. 05 MHz 
crystal in a positive feedback loop, 
from collector to base. Oscillator 
output is coupled to a class- C ampli­
fier (Q2), which acts as a buffer be­
tween the oscillator and the filter net­
works that follow. Class- C operation 
of Q2 minimizes changes in bias ~mp­
litude, due to fluctuations in operating 
voltages. The pi- configured filter at 
the output of Q2 removes the harmon­
ics from the bias waveform, and trans­
forms the high impedance collector 
output of Q2 to a low impedance to· 
drive the bias stages of the record 
amplifiers. The filter provides two 
bias signal outputs, which are 1800 

out of phase with each other. One 
phase provides bias for channels 1, 5, 
9, 13, 4, 8, and 12. The other phase 
provides bias for channels 2, 3, 6, 7, 
10, 11, and 14. This helps to prevent 
bias crosstalk problems that might 
otherwise occur in the record heads. 

3- 54. FM RECORD ELECTRONICS. 
Refer to Ffgure 3-18. The FM record 
electronics consist of up to 14 record 
amplifier cards (one for each FM 
channel), which plug into a mother­
board assembly, located in the record 
amplifier housings. These housings 
are located directly adj acenf to the . 
headstack, and are accessible from 
the front of the unit. Two mother­
boards are used, one for all even- . 
numbered, and one for all odd- num­
bered record amplifiers, with each 
containing seven amplifier cards. The 
output of the FM record amplifiers is 
a squarewave signal which saturates 
the tape in both the positive and nega­
tive-going directions, at a rate (fre­
quency) determined by the amplitude 
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of t he input data. Because of the sat­
uration techniques used, the high­
frequency bias signal, necessary for 
direct/ analog recording, is not 
required. 

3- 55. FM RECORD AMPLIFIER. 
Refer to Figure 5-13. The FM record 
amplifier provides frequency modula­
ted output signals at 8 separate mIG 
center frequencies, determined by the 
associated speed-select circuitry. The 
amplifier consists of a high- impedance 
input amplifier, a voltage- controlled 
oscillator, a frequency divider, speed­
select circuitry, and a head- current 
driver stage. 

3- 56. Input Amplifier. Integrated 
circuit AR1 is a high-impedance, 
direct- coupled) non- saturating, ampli­
fier, which serves to deviate the center 
frequency of the voltage- controlled 
oscillator (VCO). Variable resistors 
R2 (coarse) and R7 (fine) determine FM 
carrier dl!viation limits of + 40 percent 
ZERO AW. control R4 is used to 
balance em residual dc at the amplifier 
input, which would otherwise cause off­
set center frequency deviation. 

3- 57. V/Dltage- Controlled Oscillator. 
The VCO <drcuit consists of a free­
running l1!Dltivibrator (Q2, Q5), driven 
by constamt- current drivers Q3 and Q4. 
OsciUatorlrequency is determined by 
the emitter currents of Q3 and Q4. 
'With no 1:lIput Signal to ARI, the FM 
center frequency is adjusted by 
CENTER FREQUENCY ADJ. control 
R33, whim controls the fixed bias poten­
tial of the constant- current drivers. 
The outp~ of ARI is directly coupled to 
Q3 and Qj, causing the oscillator fre­
quency to vary in accordance with the 
amplitude of the input data. With the 
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input of the FM record ampli~iers 
grounded, R33 is adjusted for a VCO 
center frequency of 432.0 kHz. Tran­
sistor Ql functions to ensure oscillator 
start-up, when power is turned on, by 
applying a negati ve- going voltage to the 
base of multivibrator transistor Q2. 

3- 5B. Frequency Divider and Speed­
Select Circuits. The output of the VCO 
(432. 0 kHz + 40 percent) is taken from 
the collector of Q5 and applied to the 
input of level converter Q6. The out­
put of Q6 is applied to a series of B 
frequency dividers (Ul, U3), which pro­
vide output frequencies of 216, lOB, 54, 
27, 13. 5, 6.75, and 3.125 kHz. All 
outputs from the frequency dividers are 
routed to the input of the B- channel 
digital switch (U2). The digital switch 
selects one of the eight inputs, depend­
ing upon the 3-bit binary word from 
th~ speed- select circuitry, and applies 

it to the input of the head driver stage 
(Q7 thru Q9). Table 3-2 provides a 

. list of tape speeds, FM center fre­
quencies, deviation limits, and speed­
select codes required to operate the 
digital switch. 

3-59. Head-Current Driver. The 
head- current driver is a complemen­
tary emitter- follower, consisting of 
transistors Q7, QB and Q9. The out­
put is single- ended with the head con­
nected to the high side of a 10-ohm 
resistor (R30) to permit head current 
monitoring while conducting test and 
alignment procedures. 

3- 60. FM SPEED- SELECT 
ENCODER. Refer to Figure 3-19. The 
FM speed- select (binary C9ded decimal 
(BCD) encoder is used in conjunction 
with the FM recorder amplifier to 
select the proper FM carrier frequency. 

TABLE 3-2. FM RECORD PaRAMETERS 

PM Deviation 
Tape Speed Cent. Freqo +40%" -40% Speed Select 

ips kHz kHz kHz Code 

120 432.000 604. B 2:59.2 1 1 1 

60 216.000 302.4 129.6 1 1 0 

30 I lOB. 000 151. 2 64. B I o 1 

15 540 000 75.6 32.4 1 0 0 

7-1/2 27.000 37.B 16.2 o 1 1 

3-3/4 13. 500 IB.9 B. 1 0 l' 0 

1-7/B 6.750 .9.45 4.05 0 o I 
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for the particular tape speed selected. 
The encoder is contained on a single 
printed circuit card, which is installed 
at connector J26 in the electronic hous­
ing assembly at the rear of the trans­
port (Figure 7-1). 

3- 610 The speed- select encoder 
produces a 3- bit binary output, which 
is determined by the tape speed selec­
ted. Whenever a particular speed is 
selected, a corresponding input to the 
encoder (pin 7, 8, 9, 12, 13, 14, or 15) 
is grounded. All other inputs remain 
open (high). If no tape speed is selec­
ted, all inputs are open, arid the bases 
of QI, Q2, and Q3 are biased to +5 V 
dc through resistors Rll, RI2, and RI3. 
This will forward bias CRI5 through 
CR20 and turn on transistors QI through 
Q3, causing their outputs (pins 4, 5, 
and 6) to go low (O-volts)~ For 
example, assume a tape speed of 30ips 

is selected. Input pin 8 will be 
grounded through the SPEED SELECT 
switch on the transport. This will for­
ward bias CR7 and CR8, and reverse 
bias CRI5 and CR17. This low input 
turns Ql and Q2 off, causing their col­
lectors to go high (+5 V). The collec­
tor of Q3 remains low, thus producing 
a 3- bit binary output of ''1- 0-1. " 
Table 3- 3 lists the binary output for 
each tape speed selected. . 

'3- 62. REPRODUCE FUNCTION. 

3- 63. The RD378/U will record and 
reproduce in either the direct/ analog 
or FM record modes, depending upon 
the type of Signal electronics installed. 
The direct/analog and FM signal elect­
ronics are directly interchangeable, to 
permit simultaneous recording, or 
reproducing, in both modes. 

TABLE 3- 3.. BINARY CODE 

Outputs 

Tape Speed (A) (B) (C) 
ips Pin 4 Pin 5 Pin 6 

120 I 1 1 

60 I 1 1 

30 1 1 I 

15 1 1 I 

7-1/2 0 1 1 
I -_ ... 

3-3/4 0 1 0 

1-7/8 0 0 I 
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3- 64. DffiECT/ ANALOG REPRO­
DUCE ELECTRONICS. The direct 
reproduce electronics consist of up to 
14 reproduce preamplifiers (one for 
each channel), up to 14 reproduce amp­
lifier cards, and I speed change logic 
card. The preamplifiers are encap­
sulated modules, and plug directly in­
to the reproduce heads to minimize 
system noise, and Signal loss dll;e to 
cable capacitance. The reproduce 
amplifiers and speed change logic 
cards plug into the reproduce amplifier 
module (RAM), located directly below 
the tape transport, and are accessible 
fromthe front -of the unit by opening the 
transport and lifting the hinged top­
cover of the RAM. Voltage- mode 
reproduce techniques are employed to 
reproduce pre- recorded data signals 
in the frequency range of 400 Hz to 
2.0 MHz, at 120 ips, with proportion­
ately narrower bandwidths at lower 
tape speeds. 

3- 65. Reproduce Preamplifier. 
Refer to Figure 3- 20., The reproduce 
-preamplifier is a three- stage, direct­
coupled amplifier circuit, providing 
approximately 30 dB of Signal gain be­
tween the output of the reproduce head 
and the input of the reproduce ampli­
fier. The amplifier is configured so 
as to present a high input impedance 
to the reproduce head, and a compar­
atively low output impedance to drive 
the reproduce amplifier which follows. 
For optimum signal-to-noise ratio, 
transistors Ql and Q2 are operated at 
a very low collector current. With 
specified output cable capacitance, 
preamplifier frequency response is 
flat (:!:. 3. 0 dB) from 100 Hz t9 3. 0 MHz. 

3- 66. DIRECT/ ANALOG REPRO­
DUCE AMPLIFIER. Refer to Figure 
5-14. The Direct/analog reproduce 
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amplifier consists of a low-noise, 
common- base, input stage; several 
stages of intermediate amplification; 
electrically selected amplitude and 
phase equalization; and a low imped­
ance output amplifier. 

3- 67. Input Stage. The output of the 
reproduce preamplifier is coupled to 
the input amplifier (Q2) through resis­
tor R3 and capacitor C4. Transistor 
Q2 is connected in a common- base 
configuration, with operating bias de­
rived through QI and R40 Ql serves as 
a constant- current source to the base 
of Q2 which, in turn, supplies bias back 
to the base of QI. Thus, any change in 
the dc collector current of either tran­
sistor is cancelled by the other. \With 
the collector voltage of Q2 held constant, 
the amplified ac data signal will be 
essentially free of distortion, and un­
desireable noise. Transistor Q3 serve-s 
as a ground return path for switching 
transistors Q4 through Q9, selected by 
the speed change logic, in the RAM. 
These switching tranSistors, when 
activated, select resistors (R9, 11, 13, 
15, 17, or 19) to serve as ac load resis­
tors for amplifier Q2, through series 
capacitor C3. In this manner, the gain 
of the input amplifier (Q2) is automatic­
ally adjusted for each tape speed 
selected. 

3- 68. Low- Frequency Equalization. 
At low frequenCies, (400 Hz to approx­
imately 2. 0 kHz), the reactance of 
capacitor C3 is'large, compared to that 
of the load resistors selected by the 
speed change logic. Likewise, the 
reactance of capacitor C2, in parallel 
with Rl, will be large, providing maxi­
mum amplifier gain at low frequencies. 
As frequency increa-ses, the parallel 
combination of C2 and RI, in series 
with Cl, begins to shunt the series 
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· combination of QI and R2, thereby lower­
ing amplifier gain. The reactance of 
C3 also decreases as frequency increas­
es, which further reduces amplifier gain. 

3-69. High-Frequency 
Equalization. After the initial low fre­
quency boost from the input stage, the 
data signal is coupled through capaci­
tor C7 to the next stage, consisting of 
Q10 and Q11. Q10 is an emitter­
follower providing isolation between 
the input stage (Q2) and equalization 
amplifier Q11. The load impedance of 
Q11 consists of a selected network that 
provides mid-band and bandedge equal­
ization for the tape speed selected. A 
separate equalization network is used 
for each tape speed, and is connected 
across the output of Q11 by means of 
a diode switching matrix, controlled by 
the speed change logic. If, for ex­
ample, a tape speed of 3-3/4 ips is se­
lected, the network conSisting of R29, 
L1, C10, R31, and R30 is placed in 
series with the collector load resistor 
(R28) of transistor Q11. At mid-band 
f~equencies, R29 and L1 present a ris­
ing impedance to Q11, thus increasing 
the stage gain. Near the upper band­
edge frequency, C10 and L1 show a 
sharp increase in impedance, result­
ing from approaching resonance. The 
impedance then decreases sharply 
above the resonant frequency. R29 
provides adjustment of mid-band fre­
quency response, and R31 permits ad­
justemnt of the high-frequency re­
sponse, to provide a fully amplitude­
compensated (flat) output, over the full 
frequency range. 

3-70. Phase Equalization. The re-
active elements used for frequency 
compensation in the second stage intro­
duce nonlinear phase response 
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characteristics which must be correc­
ted, if the output signal is to be a faith­
ful reproduction of the original re­
corded data. From the amplitude 
equalization stage (Q11), the signal is 
routed through emitter-followerQ12, 
and then to the phase equalization stage 
(Q13). Transistor Q13 is a phase 
spliting amplifier providing two. outputs 
of equal amplitude, but having a 180 
degree difference in phase. By connec­
ting a variable resistor (R53) and 
acitor (C21 thru C26) between the emi­
tter and collector of Q13, it becomes 
possible to correct for phase non­
linearities introduced during the pro­
cess of amplitude equalization. Switch­
ing diodes are used to automatically 
place the appropriate phase-equaliza­
tion capacitor in the circuit, for the 
speed selected. The PHASE ADJ. con­
trol (R53) affects the response at all 
tape speeds. 

3-71. Output Amplifier. From 
the phase equalization stage, the signal 
is routed through emitter-follower Q23 
to a voltage amplifier consisting of tran­
sistors Q14 thru Q16, which provide a 
voltage gain of approximately 100. 
From the voltage amplifier, the signal 
is routed to emitter-follower Q18. Th€ 
OUTPUT LEVEL ADJ. control (R76), in 
the emitter leg of Q18, controls the out­
put amplitude of the reproduce ampli­
fier, The outputstage consists of driver 
amplifier Q22, bias.control transistor 
Q19, and output transistors Q20 and 
Q21, connected in a complementary­
symmetery configuration. Amplifier 
gain is normally adjusted to provide a 
1. 0 V rms output across a load imped­
ance of 75-ohms. 

3-72. FM REPRODUCE 
AMPLIFIER. Refer. to Figure 3-21. 
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The FM reproduce amplifier utilizes an 
FM discriminator consisting of separ­
ate zero- crossing detectors (U5, U6), 
which detect both the positive- going 
and negative-going crossovers of the 
modulated carrier. The detector out­
puts are combined through a gating 
circuit(U7), and used to trigger a fix­
ed pulse-width one- shot multi vibrator 
(Y2). The FM signal is thus converted 
to a pulse-width- modulated (PWM) sig­
nal having a constant amplitude, but a 
varying duty cycle. The output of the 
one- shot is coupled to a selected low­
pass filter (FL-l through FL- 6) which 
responds to the average duration of the 
input pulses, to extract the original 
data signal .. 

3-73. Normalizing Amplifier. From 
the preamplifier, the reproduce signal 
is routed to the normalization ampli­
fier, consisting of Q3 through Q5. 
Signal normalizing is necessary to 
compensate for the increased output 
from the reproduce head as frequency 
increases at higher tape speeds. The 
amplifier normalizes the carrier amp­
litude to approximately 3.0 V p-p at all 
tape speeds. Amplifier gain changing 
is accomplished by Bwitching a resis­
tor in the feedback attenuator (Rl 
through R6) such that as the resistance 
increases the feedback also increases, 
which decreases amplifier gain. A 
series capacitor (Cl through C6) is 
also switched, along with the resistor, 
to provide rolloff at low frequencies. 
The resistor values increase by a 
factor of approximately two and the 
capacitor values decrease by a factor 
of approximately one- half for each 
lower tape speed selected. Thus, the 
low frequency cutoff remains constant .. 
High- frequency rolloff is introduced 
by L5. As the series resistor values 
double, the high- frequency roll off 

point is also doubled. Switching bf the 
feedback resistors and capacitors is 
accomplished by hex- inverter U1. 
Eac.h inverter provides a low resis­
tance to ground when the input is high, 
and an open- circuit when the input is 
low. 

3-74. Squaring Amplifier. Squaring 
amplifier Q6 and Q7 is a two- stage 
amplifier which increases the signal 
slope at the zero- crossover points, and 
limits the amplitude of the output sig­
nal. Slope increase is provided by the 
high voltage gain of each stage, and 
amplitude limiting is provided by diode­
pairs connected from collector to base 
of each transistor. The output of the 
squaring amplifier is a squarewave sig­
nal having short rise and fall times, at 
an amplitude of approximately 1. ~ Vp- p. 

3-75. Zero- Crossing Detectors. The. 
zero- crossing detector consists of volt­
age comparators U5 and U6, and NAND 
gate inverters U7A, U7B, and U7C. As 
the output of the squaring amplifier 
pass~s through zero in the positive­
going direction, the output of U5 goes 
positive and is applied to the input of 
NAND gate inverter U7 A. The nega-
ti ve- going output of U7 A is differenti­
ated by C35 and R36, and inverted again 
by U7C to trigger the one-shot multivi­
brator (Y2). The output of voltage com­
parator U6 goes positive when the output 
of the squaring amplifier passes through 
zero in the negative- going direction. 
U6 output is inverted by U7B, differen­
tiated by C36 and R37, and OR'ed Wit~l 
the output of U7A (by U7C); to also trig­
ger the one- shot multivibrator. 

3,.. 36. One- Shot Multivibrator. Refer 
to Figure 3- 22. The output pulse-width 
of the monostable multivibrator (U1) is 
equal to one- half the cyclic period of the 
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FM carrier frequency, when the carrier 
signal is unmodulated. The pulse- width 
is determined by capacitor Cl, resis­
tor Rl, and variable resistor R28. 
Capacitor Cl is actually the parallel 
combination of the 22 pF capacitor 
( Cl), within the one- shot module, and 
external capacitors located on the se­
lected low- pass filter (FL-l through 
FL- 6). Variable resistor R28 is ad­
justed for a symmetrical squarewave 
output when the FM carrier is unmod­
ulated. The output of Ul is routed to 
NAND gate inverters U2A and U2B, 
which provide the necessary current 
to drive the output switching transis­
tors (Q3 and Q4). Transistors Q3 and 
Q4 are connected in a complementary­
symmetry switching configuration, 
such that when the output of U2B is 
high Q4 is on, and when U2B output is 
low Q3 is on. This provides an output 
signal having both negative and posi­
tive-going tranSitions, across the 
common load resistor R57. The 
average dc value of the squarewave 
output across R57 will be zero when 
the FM carrier is unmodulated. With 
modulation, the squarewave duty cycle 
will vary, and the average dc value 

: will change in direct relation to the 
change in input frequency. To prevent 
multivibrator instability due to changes 
in ambient temperature, the entire 
circuit is housed in a temperature­
controlled module. Temperature con­
trol is provided by temperature­
sensitive resistor R4, which controls 
the conduction of Darlington- connected 
tranSistors QI and Q2. As tempera­
ture decreases, the resistance of R4 
also decreases, causing Ql and Q2 to 
conduct. The module is then heated by 
the power diSSipated by resistors R2 
and R3. 
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3-77. Demodulation Filters. Refer 
to Figure 3-23. The PWM squarewave 
signal developed across R57 by the one­
shot must be filtered to remove the FM 
carrier and extract the original modu­
lating data. Since a different carrier 
frequency and bandwidth is used for 
each tape speed, a separate filter must. 
be provided for each of these frequen­
cies. Thus, each of the demodulation 
filters (FL-I through FL- 6) provides 
the proper cut-off frequency for one 
particular tape speed. Each of the fil­
ters contain a relay (Kl) which, when 
energized, connects the filter to the 
common input bus (pin 7). The relay 
also connects the proper value timing 
cppacitor to the one- shot multi vibrator , 
which alters the output duty cycle to 
coincide with the cyclic period of the 
input FM carrier frequency. Filter 
relays are activated by hex- inverter 
U3, which provides a ground return 
path for the selected relay coil. U3 is 
activated by positive-going inputs from 
hex-inverter U2, which is activated by 
the speed change logic. Each filter 
contains a ZERO ADJ. control (Rl) to 
correct for any asymmetry in the un­
modulated squarewave Signal from the 
one- shot. Rl is adjusted to produce 
O. 000 V dc at the output of the repro­
duce amplifier, with an unmodulated 
FM carrier input corresponding to the, 
tape speed (arid filter frequency) se­
lected. Each filter is also provided 
with an OUTPUT LEVEL ADJ. (R4) to 
normalize the output of the reproduce 
amplifier for all tape speeds. The out­
puts of all six filters are connected to 
a common output bus, and routed to the 
input of the output amplifier (U4). 

3-78. Output Amplifier. The output 
amplifier consists of a direct- coupled, 
operational amplifier with a variable 
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resistor (OUTPUT LEVEL, R14) in 
the feedback loop to vary the gain. 
ZERO ADJ. control R15 is provided 
to balance out residual dc at the output 
of the reproduce amplifier, with the 
inputs of all demodulation filters 
grounded. If desired, R15 may be 
adjusted to provide a dc offset in the 
output of the reproduce amplifier. 

3-79. SPEED CHANGE LOGIC. 
Refer to Figure 3-24. The function of 
the speed change logic is to select the 
proper equalization network in the re­
produce amplifiers, which correspond 
to the tape speed at which the recorded 
signals are to be reproduced, deter­
mined by the position of the SPEED 
SELECT switch on the tape transport. 
When a specific tape speed is selected, 
a corresponding relay (or combination 
of relays) on the speed logic card is 
energized. The only exception is the 
3-3/4 ips speed, in which case all 
speed select relays are de- energized, 
and a ground return signal is provided 
by the normally-closed contacts of K1, 
K2, and K3. For 7-1/2 ips, K3 is 
energized by 28 V dc across pins 5 and 
6, and a ground return path is provi­
ded through normally-closed contacts 
of K1 and K2, and throughK3A1/K3A2. 
For 15 ips, K2 is energized (across 
pins 6 and 14) and signal ground is sup­
plied through normally-closed contacts 
of K1, throughK2A1/K2A2, and norm­
ally-closed contacts B2 and B3 of K3. 
For 30 ips, K2 and K3 are energized 
(across pins 6 and 9) and signal 
ground is supplied throughK3B1/K3B2, 
K2A1/K2A2, and through the normally­
closed contacts of K1. For 60 ips, K1 
is energized (across pins 6 and 11) and 
signal ground is supplied through the 
normally-closed contacts of K4 andK2, 
and through K1A1/K1A2. For 1-7/8 
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ips, or 120 ips (depending upon how the 
reproduce amplifiers are configured), 
relays K1 and K4 are energized (across 
pins 6 and 15) and signal ground is sup­
plied through K4A1/K4A2, through the 
normally-closed contacts of K2 and 
through KIAl/K1A2. In each c'ase, the 
ground return path provided by the 
speed change logic selects the proper 
equalization network on the reproduce 
amplifier for the speed selected. 

. 3- 80. POWER DISTRIBUTION 
FUNCTION. 

3-81. Operation of the RD387/U 
requires a source of 117 V ac, 60 Hz, 
single-phase input power. Connection 
to this source is made through P101, 
located on the rear connector panel. 
Once line power is applied, internal 
power supplies provide all necessary 
de voltages required to operate the unit. 
The paragraphs which follow describe 
the power distribution within the unit, 
and provide a functional description of 
the circuits and assemblies involved. 

3-82. General Discussion. Refer to 
Figure5-G. Input power is routed from 
J101. on the rear connector panel to the 
power distribution assembly through 
line filters FL-l and FL-2, and circuit 
breaker CB-1, to the normally-open 
contacts of power relay Kl. The hot 
side of the input power is also connec­
ted to the MAIN POWER switch (S9), 
located on the front panel of the repro­
duce amplifier module (RAM). When S9 
is closed, K1 is energized and applies 
117 V ac primary power to the blower 
fan and to the +28 V dc power supply, 
via pins A and B of P155. The output of 
the 28 V power supply (P146 pins A and 
C) is applied to the tape transport via. 

'pins A and C of connector J147, located 
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on the transport connector bracket. 
After passing through the dc line filter 
(FL-l), the +28 V dc is routed to the 
power switch assembly (TB5, terminal 
1) which delays the application of full 
operating power to the recorder cir­
cuits, until proper bias levels have 
stabilized. Power relays in the power 
switch assembly must be activated by 
closing the TRANSPORT POWER 
switch (SI), on the front panel of the 
RAM, to fully energize the unit. 

3-83. Once the TRANSPORT 
POWER switch has been closed, 
+28 V dc is routed from the power 
switch assembly (TB5, terminals 2 and 
3) to the various transport circuits, 
through fuses Fl through F4.· Diodes 
CRI through CR4 provide reverse­
voltage protection in the event power 
supply polarity should become rever­
sed. From the power switch, +28 V dc 
is also applied to the RAM, (P 153, 
pins F and b, and through fuses Fl and 
F2) to ~perate the reproduce ampli-

. fiers, the dc-dc converter, and the 
various lamp indicators. The dc-dc 
converter provides regulated positive 
and negative 15 V dc to operate the :FM 
signal electronics. The ELAPSED . 
TIME meter, located on the transport 
connector bracket (Figure 2-3), is 
connected to +28 V dc through fuse 
F2. Ground return paths are provided 
by the control logic, through diodes 
CR5 through CR8, whenever the unit is 
placed in the FORWARD, REVERSE, 
FAST WIND, or FAST REWIND modes 
of operation. Thus, the ELAPSED 
TIME meter operates only during the 
time that tape is actually in motion 
acrc;>ss the heads. 

3-84. From fuse F4, the first leg 
of the 28 V primary power is routed 
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to the reel drive assembly (P33, pin 9), 
to operate the reel servo amplifier 
which, in turn, operates the reel 
motors. The second leg of the 28 V 
primary power is routed from fuse F3 
to the servo heatsink assembly (TB6, 
terminal 6) to operate the capstan 
motor power amplifier stages. Capstan 
motor power is applied through connec­
tor J34, pins 5 (-) and 9 (+). The third 
leg of the 28 V primary power is routed 
from fuse F2, through connector P20 
(pin 3), to the BCD encoder (J26, pin W), 
and also to the control logic card (J24, 
pins 22 and Z), which serves to place 
the unit in the STOP mode when power 
is first applied. The fourth l~ of the 
primary power is routed from fuse Fl, 
through connector P20 (pin 1), to the 
voltage regulator (J25, pins 22 and Z) 
and to the reference frequency sine­
wave converter (J57, pin 1), via con­
nector J59, pin 9 and P56, pin 32. 

3-85. The voltage regulator provides 
regulated voltages of 24 V dc (J25, pins 
19 and W),. to operate the reproduce 

. preamplifier regulator; 20 V dc (J25, 
pins 20 and Z), to operate the tape 
break sensor, end-of- tape sensor, tape 
supply sensors, and circuits located in 
the logie, BCD encoder, cap_stan 
servo, and reel drive assemblies; 
18. 5 V dc (J25, pins 8 and J), to oper­
ate the record amplifiers; and 5 V dc 
(J25, pins 17 and U), to operate cir­
cuits in the logic, encoder, and capstan 
servo assemblies. The voltage regula­
tor also supplies 10 V dc (J25, pins 18 
and V) to the tachometer transducer, 
located in the capstan motor housing, 
via J34, pin 2. 

3- 86. Primary Power Supply. The 
+28 V dc' power supply is a sealed unit, 
rated at 14 amperes full load, which 
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serves as the primary power source 
for the RD378/U. The specifications" 
for this assembly are listed in 
Table 3-4, and a detailed schematic 
diagram is provided in Figure 5- 6 .. 

3-87. Power Switch Assembly. Re­
fer to Figure 3-25. The power switch 
assembly permits proper bias levels 
to be established in the solid- stage 
circuits, before full operating voltage 
is applied to the unit. The +28 V dc 
input is applied through normally­
closed contacts of K1 to energize relay 
K2 . With K2 energized, power is 
routed to the transport circuits through 
limiting resistor R2. From K2, power 
is also applied to relay K1, through 
limiting resistor Rl. As a result of 
the time-constant provided by R1 and 
C1, activation of relay K1 is delayed 
for approximately 50 milliseconds, 
thus allowing circuit bias voltages to 
stabilize. After this brief delay, K1 
energizes and applies full power to the 
unit. Once energized, K1 remains 
activated through resistors R1 and R2, 
now connected in series across the 
28 V dc output of the power switch 
(TB4, terminals 2 and 3). 

3-88. DC-DC Converter. The dc-
dc converter is used only when the 
FM record/reproduce signal electron­
ics are installed. The converter ac"­
cepts +28 V dc primary power input, 
and provides regulated ± 15 V dc out­
puts. The unit is an encapsulated, 
non-repairable module, which should 
be replaced as a complete assembly 
if a malfunction should develop. 

3-89. VOLTAGE REGULATOR. 
Refer to schematic diagram, Figure 5-
16. The voltage regulator operates 
directly from the +28 V dc primary 
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power to provide the following outputs. 

a. +24 V dc for the reproduce pre­
amplifier regulator. 

. 
b. +20 V dc for the capstan and reel 

drive circuits, control logic, 
BCD encoder, and sensor 
assemblies. 

c. +18.5 V dc for the record ampli­
fiers. 

d. +10 V dc for the capstan tacho­
meter. 

e, +5 V dc for the capstan servo, 
BCD encoder, and control logic." 

3"-90. +24 V dc Regulator. The +24 V 
regulator is a series regulator, which 
consists of transistor Q5, zener diode 
CR8, and associated circuitry. This 
regulator supplies the reproduce pre-

"amplifiers regulator with +24 V dc in­
put power. This regulator is not ad­
justable. 

3-91. +18.5 V dc Regulator. The 
+18.5 V dc regulator provides operating 
voltage to the record amplifiers, and is 
only energized when the unit is in the 
RECORD mode of operation. The con­
trol amplifier (Q1) senses the output 
voltage across potentiometer R8 (+ 18. 5 
V ADJUST), and compares this voltage 
to a reference voltage across zener 
diode CRt. Any variation in the output 
results in a correction voltage from the 
control amplifier to the base of Q1, on 
the servo heatsink assembly. The in­
put 28 V dc is clamped by zener diode 
CR1 to operate the RECORD control 
circuit, in the control logic. Capacitor 
C2 is a timing capacitor which controls 
the turn-on/turn-off time of Q1, to 
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TABLE 3-4. POWER SUPPLY SPECIFICATIONS 

a. Input Voltage 

b. Input Frequency 

c. Output Voltage 

d. Output Current 

e. Regulation - Line 
and Load Combined 

f. Ripple and Noise 

g. Overload Protection 

h. Magnetic Radiation 

j. Operating Temp 

k. Storage Temp 

1. Maximum Weight 
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105 - 125 V ac 

47 - 420 Hz 

28, :tl. 2V dc 

14. 0 A, full load 

:!:O.5%, for worst case 
105 - 125 V ac line 
and no-load to full-load 
change. 

Less than 50 mV peak-to-peak 
for 'worst case 110 - 125 V ac 
line and no-load to full-load 
change. Less than 500 mV 
peak-to-peak for worst case 
105 - 65 V ac line and no­
load to WI-load change. 

Greater Ullan 20 A output. 

Less tha O. 5 gauss, I-inch 
from ·top surface . 

. -20°C to -f550 C (circulated air) 

-55°C to +850 C 

151bs 



permit a gradual build-up of the 
+ 18. 5 V dc output, when the circuit is 

. energized. This slow turn-on/turn­
off prevents magnetization of the re­
cord he~ds, due to sudden voltage 
changes. 

3-92. +20 V dc Regulator. The 
t20 V dc regulator consists of tran­
sistors Q3 and Q4, plus shunt regula­
tor Q5, located on the servo heatsink 
assembly. The output of the +20 V 
regulator is adjusted by R15, located 
on the voltage regulator PWB. 

3-93. +5 V dc Regulator. The 
+5 V dc required to operate the logic 
circuitry is developed by emitter­
follower Q6. Base bias is established 
by zener diode CR10 and diode CR11, 
in the emitter leg, to maintain a con­
stant +5 V dc output. 

3-94. +10 V dc Regulator. The 
+-10 V dc supply consists of zener 
diode CR7, inductor L1, and capacitor 
C4. CR7 limits the 20 V reference in­
put to a 10 V level, which is supplied 
to the tachometer transducer in the 
capstan motor housing. 

3-95. Preamplifier Regulator. Re-
fer to Figure 5-6. The reproduce 
preamplifier regulator consists of an 
integrated circuit precision voltage' 
regulator (Ul) and associated compon­
ents. The regulator is located on the 
interconnect PWB for the even numb­
ered reproduce preamplifiers, and is 
used to supply +15 V dc preamplifier 
operating voltage. 

3-96. MECHANICAL FUNCTION. 

3- 97. The two primary mechanical 
functions performed by the tape 
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transport are those performed by the 
capstan drive· assembly and by the reel 
drive assembly. The function of the 
capstan drive is to drive the tape past 
the record/reproduce heads at a se~ 
lected constant velocity, while main­
taining uniform head-to-tapecontact. 
The function of the reel drive is to un­
wind tape from the supply reel before 
it enters the head area, and wind it on­
to the take-up reel after it leaves the 
head area, while maintaining uniform 

. tape tension at all times. 

3-98. TAPE METERING. The tape 
metering function is accomplished by 
two. elastomer-coated capstans having 
identical diameters, but driven at 
slightly different speeds, by a single 
servo-controlled dc motor. The cap­
stans are driven such that the tape is 
controlled by the slower turning c~pstan 
as it enters the head area, and by the . 
faster turning capstan as it leaves the 
head area. This creates a slight ten­
sion in the section of tape passing over 
the heads, and ensures uniform head­
to- tape .contact. The capstans are 
driven at slightly different velocities 
through the use of a two-diameter 
pulley, driven by the capstan motor, 
and coupled to the capstans by a pair of 
mylar drive-belts. Belt A is threaded 
around both capstan pulleys and is 
driven by the smaller diameter of the 
two-diameter motor pulley. Belt B is 
also threaded around both capstan pul­
leys, but is driven by the larger motor­
pulley diameter. The capstans will 
turn at a velocity determined by the 
driving source which is "leading" the 
particular capstan pulley (i. e. ,the motor 
pulley which is PULLING the belt from 
around the capstan pulley). The tape 
is held in firm contact with the capstans 
by first passing aroun.d the wrap- rollers 



which provide a wrap-angle of approxi­
mately 226 degrees around the cap­
stans. 

3-99. REEL DRIVE. The RD37S/U 
uses separate dc motors to turn the 
supply and take-up reels, each of which 
is under the control of a separate 
closed-loop servo. The motors are 
mounted concentrically and are housed 
in a single reel motor assembly. The 
reel servos (and hence the reel motor 
torque) are controlled by two tension 
sensors located in the tape path. Refer 
to Paragraph 3- 34 for description of 
sensor operation. 

3-50 



CHAPTER 4 

SCHEDULED MAINTENANCE 

4-L INTRODUCTION. 

4- 2. Maintenance procedures des-
cribed in this chapter are to be per­
formed on a scheduled basis to reduce 
the possibility of catastrophic failure, 
and to maintain the unit at a s~tis~ 
factory operating level. 

4-"3. PURPOSE. 

4- 4. The purpose of scheduled main-
tenance is to keep the unit operational 
at all times under all circumstances. 

4-5. SCOPE. 

4- 6. The information provided in 
this chapter shall be used by all opera­
tor and maintenance personnel respon­
sible for the unit. Op~rator and Main-

"tenance personnel should have the rank 
of E- 5, or greater. 

4-7. ARRANGEMENT OF SCHED-
ULED MAINTENANCE DATA. 

NOTE 

The scheduled maintenance 
instructions in this manual 
are cancelled when the 
Planned Maintenance System 
(PMS) is implemented for 
this equipment aboard your 
ship or station. 

4- 8.. The scheduled maintenance 
procedures are arranged in a logical 
sequence and are to be done as 
scheduled. 

4-1 

4-9. SCHEDULED MAINTENANCE 
ACTION INDEX. 

4-10. Table 4-1 provides an index to 
scheduled maintenance. The table 
provides the period, required action, 
and appropriate paragraph to perform 
the action. 

4-11. PREVENTIVE MAINTENANCE 
PROCEDURES. 

4-12. The following information and 
procedures are to be used when per­
forming scheduled maintenance. Be 
certain to observe all safety pre­
cautions and that all required tools and 
test equipment are available. 

4-13. SAFETY PRECAUTIONS. 

CAUTION 

The unit operates at· dangerous 
voltage'S. Turn off main circuit 
breaker for all procedures that 
do not require power to the unit. 
For those procedures that re­
quire power to the unit, observe 
all precautions normally follow­
ed in Bsing and testing elec­
tronie equipment. 

4-14. CLEANING MAGNETIC HEADS. 

4-15. 10 minimize wear to the head 
surfaces!' and to prevent signal degra­
dation, it is very important to keep the 
magnetic Jaeads clean at all times. 
This procedure should be performed 
daily. 



TABLE 4-1. SCHEDULED MAINTENANCE ACTION INDEX 

Should be Reference 
Performed Maintenance Action Paragraph 

Daily Demagnetize Heads 4-16 

Daily Clean Heads 4-14 

Monthly Inspect and/or replace 4-18 
Capstan Drive-belts 

Quarterly General Inspection for Table 4-2. 
damage or deterioration 

Every 60 - Perform transport and Chapter 6, 
100 hours signal electronics adjusi- Section I 
of operation ments/ alignments as 

necessary. 
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TABLE 4-2. ITEMS TO BE INSPECTED 

Item 

Cabinet and Tra.llsport (General) 

Controls, Indicators and Switcnes 

Tapeguides and other rotating 
components 

Heads 

Connectors 

Cables 

Printed Wiring Boards 

Terminal Boards 

Fuses 

4-3 

Inspect For 

Physical damage. lliegible markings on 
controls and nameplates. Loose or 
missing hardware. 

Insecure mounting, missing lenses, loose 
knobs, proper operation. 

Smooth rotation. Damaged surfaces. 

Dust, oxide or other foreign substances. 
Scratehed tape surface. Damaged or 
excessive wear. 

Insecure mounting, bent or misSing pins. 
Damaged shells. 

Damaged insulation. Improper routing, 
kinks or twists. Loose clamps. 

Breaks, damaged components, proper 
seating in sockets. 

Breaks, cracks, loose terminals. In­
secure mounting. 

Damaged holders. Proper rating. 



CAUTION 

Avoid prolonged breathing of 
xylene fumes. Keep xylene 
away from open flame. 

a. Tools, Parts, Material, and Test 
Equipment. 

1. Xylene Federal Specification 
TT-X-9l6B. 

2. Cotton swabs. 

b. Procedure. 

1. Refer to Figure 4-1. 

2. Loosen two captive screws and 
remove headshield. Use extreme care 
so as not to scratch head surfaces. 

3. Clean the face of the magnetic 
heads with a cotton swab dampened 
(not saturated) with Xylene, by wiping 
in the vertical direction along the head 
gaps. 

NOTE 

Headstack should be degaussed 
after cleaning, while the head­
shield is still removed. 

4. Reinstall headshield. 

4-16. HEAD DEGAUSSING. 

4-17. Heads should be degaussed 
(demagnetized) frequently to prevent 
loss of high- frequency data signals. 
Daily degaussing is recommended. 

a. ' Tools, Parts, Material, and Test 
Equipment. 
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1. Head demagnetizer - Ampli­
fier Corp. of America, Model 200- C. 

b. Procedure. 

CAUTION 

Do not turn off degausser while 
it is in the vicinity of the mag­
netic heads. Resulting direc­
tional magnetic field may re­
magnetize heads. 

1. Refer to Figure 4-2. 

2. Turn off recorder input power. 

3. Remove tape and tape reels 
from transport. 

4. Using a small pocket compass, 
check and degauss all tools which will 
be used near the head area. 

5. Remove head cover and head­
shield, being extremely careful not to 
scratch the head surfaces. 

6. Energize the degausser well 
away from the immediate head area . 
(arms-length will suffice), and slowly 
bring the degausser into the head area~ 

7.· Bring the degausser close 
enough to the headstack so that a 
definite strong attraction is felt. Do 
not permit physical contact between 
the degausser and the head surfaces. 

8. Slowly move the degausser 
back and forth above the face of the 
headstack for 15 to 30 seconds. 

9. Slowly remove the degausser 
from the head area, while at the same 



Figure 4-1. Magnetic Head with Cover Removed. 
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time continuing a slow back-and-forth, 
or rotating, motion. 

10. De- energize the degausser 
only after it is well away from the 
immediate head area. 

11. Re- install head- cover· and 
headshield. 

4-18~ CAPSTAN DRIVE- BELT 
REPLACEMENT. 

4-19. After every 100 hours of opera-
tion or once each month, whichever 
occurs first, the capstan drive- belts 
should be inspected. If the belts do not 
show signs of wear or deterioration, 
simply clean and re- inst311.If cracks, 
nicks, or slippage are obvious re­
place belts as outlined in paragraph 
6-53. 

4-7 



CHAPTER 5 

. TROUBLESHOOTING 

5-1. INTRODUCTION. 

5- 2. This chapter provides trouble­
shooting instructions for the isolation 
of malfunctions in the recorder !repro­
ducer. The troubleshooting instruc­
tions are limited to the isolation of 
faults to mechanical or dlectronic sub­
assemblies. Replacement and repair 
instructions are provided in Chapter 6, 
Corrective Maintenance. Additional 
information which will be of value in 
troubleshooting may be found in Chap­
ter 3, . Functional Description. This 
chapter is divided into eight parts, 
which are interrelated. They are: 

1. Troubleshooting index table. 

2. Relay and lamp index table. 

3. Protective device index table. 

4. Troubleshooting procedures. 

5 .. Maintenance turn-on procedure. 

6. Troubleshooting diagrams. 

7 .Maintenanc~ schematic diagrams. 

8. Troubleshooting dependency 
diagram. 

The troubleshooting index (Table 5-1) 
consists of the following: 

1. Functional areas of the unit. 

2. Tr()ubleshooting paragraphs, 

5-1 

which serve as 'a help in isolating the 
malfunction. 

3. Troubleshooting diagrams, which 
serve as an aid in isolating the mal­
function. 

4. Functional descriptions, which 
refer to paragraphs in Chapter 3 where 
the theory of functional areas is des­
cribed. . 

5. Alignment/adjustment, which 
refers to paragraphs in Chapter 6. 

5- 3. The relay and lamp index (Table 
5- 2) consists of a table listing all the 
relays and lamps used in the recorder / 
reproducer. Each relay and lamp is 
listed by its functional name and a 
troubleshooting diagram is provided to 
facilitate understanding of the function. 
The protective device index (Table 5-3) 
lists all fuses and circuit breakers in 
the unit and describes their functions. 
Toubleshooting procedures are contain­
ed in Table 5- 4. This table presents a 
logical order of fault isolation through 
the use of measurements and indica­
tions of the unit. Maintenance turn- on 
procedure (Table 5- 5) brings the unit 
from fully OFF to the ON condition and 
is described in a tabular form. Trou­
bleshooting consist of signal flow 
(Figures 5-1 through 5-4), control dia­
gram (Figure 5- 5), and power distri­
bution (Figure 5- 6). These diagrams 
are presented using logical normal 
indications to isolate the fault. Fig­
ure 5-7 is an intraunit interconnection 
diagram. Maintenance schematic 



diagrams, which consist of the over­
all unit (Figure 5- 8), transport assem­
bly schematics (Figure 5- 9), RAM as­
sembly schematic (Figure 5-10), and 
subassemblies of the unit, (Figures 5-
11 through 5-19) are provided. All the 
electronic components are identified. 
Troubleshooting dependency diagrams 
(Figure 5-20 through 5-23) show the 
functional dependency of a function or 
signal and also show a logical relation­
ship ·of dependency to the next lower 
repairable level. 

5- 4. AC POWER. Power provided 
to the unit is 115 V ac 60 Hz. The 115 
V ac is used to drive a cooling fan and 

. utility lamp, and to supply input power 
to the +28 V dc power supply. For 
troubleshooting purposes refer to 
Table 5- 4, step 1. 

5- 5. . DC POWER. A +28 V dc power 
supply is used in the unit to provide 
power for all the lamps, relays, volt­
age regulator, and motors that are 
used in the transport section. Table 
5- 4, troubleshooting procedures, 
under step 1, Power Distribution, 
gives a step- by- step troubleshooting 
sequence. 

5- 6. . DffiECT RECORD. Should the 
unit record, a step- by- step procedure 
should be followed, as given in Table 
5- 4 troubleshooting procedure, step 3, 
and Figure 5- 20 troubleshooting depen­
dency diagram. 

5-7. DffiEC1' REPRODUCE. In the 
event that the unit will not reproduce, 
a systematic troubleshooting proce­
dure is given in Table 5-4, step 3. 
Also a dependency chart is given in 
Figure 5- 22. 
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5-8. FAST WIND. Malfunctions of 
the fast wind mode are described in 
troubleshooting procedures, Table 
5-4, step 2. 

5- 9. FAST REWIND. Malfunctions 
in the fast rewind mode are described 
in troubleshooting procedure, Table 
5-4, step 2. 

5-10. FM·RECORD. A troubleshoot­
ing procedure in Table 5- 4, step 4, 
and Figure 5- 21 are provided for assis­
tance in finding problems. 

5-11. FM REPRODUCE. Table 5-4, 
troubleshooting procedures, step 4, 
describes a number of malfunctions 
that may correspond to FM reproduce 
problems. Also provided for assis­
tance -is Figure 5- 23. 

5-12.· FORWARD. Table 5-4, 
troubleshooting procedures, step 2, 
describes a number of malfunctions 
that may fit problems in this area. 

5-13. REVERSE. Use Table 5-4, 
troubleshooting procedures, step 2., 
for aSSistance in rectifying problems. 

5-14. INPUT SIGNAL. Refer to 
Table 5-4, step 3 (g.), and troubl- . 
shooting dependency diagram for 
assistance in finding malfunctions. 

5-15. OUT PUT SIGNAL. Refer to 
Table 5- 4, step 3 (g. ), and trouble­
shooting dependency diagram for 
assistance in finding malfunctions. 

5-16. START. Refer to Table 5-4, 
troubleshooting procedures, step 2. 

5-17. STOP. Refer to Table 5-4, 
troubleshooting procedures, step 2. 



5-18. TAPE SPEED CONTROL. 
Refer to Table 5- 4, troubleshooting 
procedures, step 2. 

5-19. TAPE SPEED INDICATOR. 
Refer to Table 5- 4, step 2. 

5- 20. Relay and Lamp Index is shown 
in Table 5- 2, Protective Device Index 
is shown in Table 5- 3. Troubleshoot­
ing Procedures are shown in Table 
5- 4, and Maintenance Turn- On Pro-

. cedure is shown in Table 5- 5. 

NOTE 

Before consulting Table 5- 4, 
check all voltages, using the. 
VOLTAGE CHECK meter and 
control on the front panel of 
the RAM (except in cases 
where a known or obvious mal­
function exists). This check 
may provide clues to the loca­
tion of the malfunction. 
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NOTES: UNLESS OTHERWISE SPECIFIED 

A. RESISTOR VALUES ARE IN OHMS. lISW. !5~ 

B. CAPACITOR VALUES AR[ IN MICROFARADS. IOOV. !lO% 

C. All DIODES ARE HJ<Il4 

O. All TRM~S I STORS ARE 2N 3227 

E. Ul AND ~3 ARE DM7533D 

PARTS lOCATIO~ IN!)EX 

REf REf REf REf 
DES ZONE DES ZONE DES ZONE DES ZONE 

ARI 7D II 3f R12 60 TPI IC 

Cl 7E L2 4A RB 68 

R14 6C 
UI 5f 

C2 7D 01 78 U2 40 
C3 7E 02 

R15 60 
68 

R16 50 U3 3f 
C4 BC 03 6C 
C5 7C R17 68 

Q4 6C 
C6 68 RIB 5C 

05 5B 
C7 6C 5C 

RIll 6A 
06 

C8 5C R20 4C 
Q7 2D 

C9 20 R21 4A 
OS 20 

CI0 10 20 
R22 50 

O'l 
ell 4C R23 50 

Rl 8E R24 2f 
CRI 6C R2 8£ RZ5 2f 

CRt 00 iU ~t R2() 3D 

CR3 68 R4 7E R21 3C 
CR4 68 R6 . 7C R28 2£ 
CRS 58 R7 7D R29 20 
CR6 5C RS 7E R30 2C 
CR7 5D R9 7D R31 6A 
CR8 58 RIO 7A R32 18 

CR9 6A Rll 7C R33 48 



INLESS OTHERWISE SPECIFIED 

TOR VALUES ARE IN OH,\1S, lISW, ! 5'1, 

ClTOR VALUES ARE IN MICROfARADS, l00V, !10% 

DIODES ARE IN'l14 

TRANSISTORS ARE 2N3227 

NO U3 ARE DM7533D 

PARTS LOCATIO.., INDEX 

ZONE 

70 

7[ 

7D 

REF 
DES 

II 

l2 

01 
7£ 02 

8C C!C3 
7C Q4 
6B 

6C 
SC 

2D 
ID 

4C 

tiC 

68 

6B 

.68 
SB 
5C 
50 

58 

,() 

05 
Q6 

07 
OS 
Q9 

RI 

R3 
R4 

R6 
R7 
R3 
R9 

RlO 

fur 

ZONE 

3f 

4ft. 

7B 
68 

6C 
6C 
56 
5C 

20 

2D 
20 

8E 

8£ 

7E 

7C 
7D 
7[ 

70 

7A 

7C 

REF 
DES 

R12 
R13 

R14 
R15 

RI6 

R17 
RI8 

Rl9 

R20 
R21 
R22 
R23 

R24 

R26 

R27 
R28 

R29 

RJO 
'~l 

R32 
~l3 

ZONE 

6D 

68 

oC 
60 
5D 
68 
5C 
6A 

4C 

4A 

5D 
5D 
2F 

30 

3C 
2[ 
20 
2C 
6A 

7B 

48 
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Ul 

U2 

U3 
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Ie 

5£ 

40 
3£ 

F 

E 

o 

C 

B 

A 

I 6; 4 3 ____ -l-_____ 2 ______ --'-___ ,~ .. _____ . __ ,..-_________ .. ----L..-. ___ ..... _______ -L ______ ..:-. ______ l...-___________ -!.-_____ ..:...-_____ '-______ _ 

INPUT 

Rl 
12.IK 

8 

R3 
56.21< 

(1 
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R8 
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to pF 
;lOC.1V 

Q1 

C3 :::;::: 
.1 
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Figure 5-13. F'~r Hecord l Amplifier atic 
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REf 
OES 

CI 
C2 
C3 

C4 

C5 
C6 
C7 

C8 

C9 
CIO 
Cll 

C12 

C13 

C14 

CIS 

Cli 

C22 

C23 

CZ4 

C25 

CZ6 

CZ7 

C28 

C2"1 

ZONE 

13f 

lZf 
lZf 
12F 

m 
1lF 
3F 

3£ 

3F 

3£ 

4[ 

7C 
6C 
7C 

3C 
l1C 

lOB 
98 
8A 

88 

88· 

7A 

6A 

6A 

NOTES: U'Jl£SS OTHER,'j/Sf SPECIFIED. 

A. RESISTOR VALUES ARE IN OHMS. !S';'" i.l8W. 

8. CAPACITOR VALUES ARE IN MICROFARADS. 

C. DIODES ARE JANlN.1Jd8. 

O. LAST REFERENCE DESIGNATlO~;S USfD ARE, 

C42, CR16, FL6, lll, 07, R60. U7, Y2. 

E. REFERENCE DESIS'.ATIONS NOT USED: 

C16 THRU C20 01, 02, R20 THRU R25, R29. RJfI THRU R!2, 

12. l4, AND Vi. 

II] SEE TABLE' A FOR VALUES. 

C. REFERENCE DRAWINGS: ASSff,\BLY 850060Zl·1 

REf 
DES ZONE 

C30 5C 

C31 68 

C31 5C 

C33 4A 
C34 4A 

C35 38 

06 3B 

07 2B 

C38 2A 

C39 18 

C40 18 

C41 10 

C42 SA 

CRl 13C 

CR2 12C 

~R3 12C 
CR4 12C 

CR5 lie 
CR6 IIC 

CR7 lOC 

CR8 78 
CRq 78 

CRIO 68 

REf 
O£S 

CRll 

CRt? 

eRB 
CRI4 

CRI5 

CR16 

FLl 
HZ' 
Fl3 
Fl4 
Fl5 

fl6 

L1 

L3 

L5 

L6 

17 
L8 

19 

ltD 
1I1 

Q3 

85006IJl1-2 

PARTS LOCATION INDfl 

ZONE 

68 

SA 

3C 

ZA 

LOC 

5C 

9F 

8F 

7F 

7F 
6F 

SF 

4[) 

30 

98 

98 
9C 

BC 

4A 

20 

Ie 

TABLE A 

REF 
DES ZtM" 

Q4 f& 
Q5 IB 

Q6 11 

07 fIl 

Rl f:lf 

R2 l2r 

R3 12f 

R4 m-
RS llf 

R6 llf 

R7 m: 
R8' . \Im: 
~ lim 

Rll m 
RIZlln 

R13 4F 
RI4 3f 

Rls 4f 

R16 4I 

RI7 If 

RIB If 

R19 4f 

REF 
O[S 

R21 

R22 

R23 
R26 

R27 

R23 

R30 

R31 

R3Z 

RH 
R34 
R35 
R3f; 

R37 

R43 

R~ 

R45 

R46 
R47 

Rd8 

R.:<1 

RSO 
R51 

ZO~E 

IOC 

SS 
IC 

4C 

3C 

2C 
9B 

8S 

88 
78 
68 
58 

3C 

3C 

3L 

SA 

SA 

8A 
SA 

7A 

lA 

7A 

6A 

58 

REf 
DES 

RSZ 

R53 

R54 

R55 
R56 
RSl 
.R58 

R59 

R60 

Ul 
UZ 
U3 
U4 

us 
Uo 
U7A 

U7B 

UlC 

UlD 

V2 

ZONE 

3A 

3A 
2C 
18 

18 

lA 

4f' 

4E 

9A 

13f 
130 

IDE 
4E 

58 
56 
4B 

48 
38 

3A 

2B 
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NOTES: UNLESS OTHERWI Sf SPECifiED 

A. All RESISTOR VALUES ARE IN OHMS. 1!8W, :5'1>. 

B. All NONPOLAR I SED CAPACT,)R VALU(S ARE IN PICO fAR~ ::lS, t 5%. SOY. 

ALL POLARISED CAPACITORS ARE! 20'" 

C. All DIODES ARE JAN 1~J9l4. 

D. ALL TRANSISTORS ARE JAN32S1A. 

E. REFERENCE DRAWINGS, ASSEf.1Bl Y DRAWINGS 85006;91 . B S C AND 85006591 . 1. 

F. LAST REFERENCE DESIGNATORS USED, C38, CR2?, l6, 023, R88, TP4. 

G. All REACTOR VALUES ARE IN MI CROHE"ERYS. 

H. REFERENCE DESIG~'ATIOIJS \Or USED 
R5. 23, 25, 27. & 78. C5, 9, 19, 20, n 31, & 33 

I. SEE TABU A FOR VALUES ( NOTE: RI~ IS A 

VARIABU RESISTOR O"J THE SSC ASS£\~Bl Y 

AND A FIXED RESISTOR ON THE ·1 Assu.\aLY.1 

PARTS lOCATINI. IND8< D 

REF REF REF REf REF REF REF REF 
DES ZQNE DES ZONE DES ZONE DES ZONE DES ZONE DES ZONE DES zm;E DES ZO'JE 

Cl ISF C30 3£ CRll 6E Q4 14F R4 140 R32 liD f06 6e RBI 3C 
C2 15E C32 3D CRI8 60 os 141' R6 UC R33 IlC RS7 60 R82 2F 
C3 14E C34 20 CR19 Sf Q6 141' R7 14C R34 100 RS8 6C R83 2£ 

Col' 140 C35 ZO CR20 SO Q7 l3F R8 14E R35 100 R59 6D RS4 20 
Cl ., 14C 06 Sf CR2l SE os 13F R9 14£ R36 IOC R60 6C R85 20 
C7 . / 120 07 .tE CR12 50 ffl 13F RIO 14£ R31 iOo RbI 50 "g6 lC 
C8 120 C38 . 3C CRZ3 SE QlO 12E Rll 14£ R38 90 RIl2 5C R81 Sf 
CI0 110 CRZ4 50 Qll 12E Rl2 14£ R39 9C R63 SO R88 bE 
Cll 110 CRt 110 CRZ5 3£ Q12 7E R13 14£ R40 90 R64 5C C 

C12 100 CRZ HC CRZ6 . 3F 013 7E R14 BE R41 90 R65 50 TPI 13£ 
C13 90 CR3 110 CR21 3E Q14 4E R15 BE R42 9C R66 SF TP2 50 
CI4 90 CRJ IOC cm 2E QI5 4£ RI6 13£ R43 80 R6l 5C IP3 30 

-~ CIS 80 CRS 100 cm 20 Q16 4E R17 13E R44 8C R68 4f TN Be 
C16 8C CR6 IOC 017 3F Rl8 13£ R4S 3D R69 40 
C17 3C CRl 90 II 110 Q18 3E R19 BE R46 8C R70 4C 
Cl8 7C I:::'} QC ' ? , C llO "I", ,,_f 2£ ., .... 

i3D ::.:,,!; SJ R7l 1t 
C21 60 CR9 90 l3 100 Q20 2E R21 12f R4S 7F R72 4C 
C22 60 CRIO BC l4 90 021 20 RZ2 12f R49 7C R73 4C 
e23 60 CRU 80 l5 90 Q2? 30 R24 lZC R50 7f R74 3£ 
C24 50 CRIZ BC l6 80 023 6E R26 HE RSI 7E R7S 3D 

B C25 50 CR13 7[ RlS lU R52 7C Rl6 3D 
C26 50 CR14 70 Ql lSF Rl 15E R29 110 RS3 70 R77 3D 
C28 SE CRlS 6E Q2 140 R2 ISf R30 HC R54 7C R79 3C 
C29 4C CRI6 60 Q3 14C R3 150 R31 110 R55 7C RBO 30 

~ AS l E A -. 
A;;SEi\IBL Y VAlU(S 
PART NO. Ltl .+ Rl9 I 

85006591- B SC 5!:JH 100 I 
85OO65'l1 . 1 ~~~::-.J_~. ~~~'-~~I~ , 

_ C15 Co 

ll(jJ' 47t'pf 

10;?~';-"r-J?'~J- ; 
.... _ .. - - .. -... --.. - j 
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Figure 5-14. Direct Reproduce Am~)ljficl' Schemat ic Diagram. 
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NOTE: All RESI STORS 0.51'1, 5" 
All CAPACITORS UF 
UNl£SS OTHERWISE SPECIFIED. 

'IIlH190 

Figure 5-16. Voltage Regulator Schematic Diagram. 
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REF 
OES ZONE 

AR1 llE 

ARc lOB 

AR3 40 

C1 12f 

C2 t2E 

C3 12f 
C4 m 
C5 12E 

C6 IlE 

C7 IZS 

C8 12A 

C9 11B 

CIO liB 
Cll lOB 

C12 9B 
en 8A 

C14 O~ 

CI5 60 

Clo lOA 

el7 12;) 

C18 120 

Cl9 12l) 

C2l) 120 
\ 

C21 12C 

C22 12C 

NOTES: . UNLESS OTHERWISE SPEClrlEO 

REF 
DES 

C23 

C24 

C25 

C26 

C'l7 

cn 
C29 

C30 

C31 
C33 
C34 

CRI 

CR2 

CR3 
CR4 
CR5 

CR7 

CRg 

CR'l 

eRIO 

CRll 

II 

L2 

A. RESISTOR VALUES ARE IN OHMS, 1I4W, ~ 5", 

B. CAPACITOR VALUES ARE IN MiCROFARADS, lGV. +20% 

C. All DIODES ~RE TYPE IN'l14 

O. ALL TRANSISTORS ARE TYPE 2NZ222 

E. U7 AND U8 ARE 843GA 

F. U5 AND U6 ARE S8481A 

G. PI N 7 O"l U4 THRU U8 IS GROUND 

H. PIN 14 ON U4 THRU U8 IS 5VDC 

I. Z4 1 S SS8S0A 

J. LAS! REFERE'KE DESIG';AII0N5 USED, TP2. AR3. C34. CRll, L4 

R56. 010. U12 AND YI 

K. REFERENCE DrSIGNA110~J NOT USED, C32 AND U9 

PARTS LOCATION INDEX 

REF REF REF 
ZONE DES ZONE DES ZONE DES ZONE 

12C L3 50 RD IlB R3S 6C 

40 L4 4C R14 llA R39 5D 
5C RI5 118 R~ 50 

5C 01 liB 
Rib 108 R41 40 

4C 
02 m R17 lOB R42 40 

40 Q3 lOA 
Rl8 llB R43 4D 

40 
Q4 98 

R19 llA RM 3C 

4C 
Q5 9A 

R20 LOA R45 3C 
Q6 5C 

3C R21 lOA R46 3C 
07 2F 

3E R22 98 R47 2E 
Q8 3£ 

lOA R23 9B R48 2E 
C!I 3E 

RZ4 9A R49 3D 
12D 010 20 

R25 9A R50 2f 
120 

Rl 12£ R26 s.~ R51 2f 
12D 

R2 12E R27 SA R52 6C 
12C 

R3 HE R28 120 R53 2D 
12C 

R:! " i?-J OS<! :t 

RS llE R30 12D R55 3£ 
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Rb llE R31 12D R56 3£ 
2E 

R7 lOE R32 12C 
ZE rPl 3D 

R8 12B R33 12C 
3£ TP2 5C 

R<l 12A R34 12B 
3D RIO 12A R35 6f Ul IOE 

I?f 
Rll I1A R36 68 U? 9E 

ICE 
RIc 126 R37 50 U3 IE 

REF 
DES ZOI>.Jl 

UM 9A 

U46 9A 

U4C 96 

U4D 9B 

USA 9D 

U58 !GD 

U5C 7C 

U5D 7C 

U6A 6B 

U6B 8C 

U6C 80 
U6D 6C 

U7A 110 
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U70 liD 
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UIO SA 
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Ul2 7A 

YI m 
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NOTES, UNLESS OTHERWISE SP[CIF !EO 

A. RESISTOR VALUES ARE I~ OHMS, l/4W, "!:5~ 

B. CAPACITOR VALUES ARE IN 1,11 CORFARADS ... 20~ 

C. All DIODES ARE lVi14 

D. All TRANSISTORS ARE [',1m 

E. Ul AND U4 ARE 58-!;!{) 0\ 

f. . U2, U3 AND U5 ARE S~l6A 

C. U6 IS S8731A 

H. PIN NO.1 ON U6 IS CO'<l'IECTEO TO GROUND 

I. PIN NO.7 ON UI THRU US IS CONNECTED TO GROIJ~m 

J. PIN NO.14 ON Ul THRU U5 IS COMiECTED TO 5VOC 

K. lAST REFERENCE DES I G~.AHONS USED ARE 020, R58. RI9, ' 

CR40, U6 AND Lt. 

REFERENCE DESIGMTlO'~S ~lOT USED ARE 

CRn, CRl2 THRU CR29 A~D CR33 

L. C19 NOT USED ON 8o!OOml-l ASSEMBLY 

PART LOCATION INDEX 

REF. REF REF REF 
DES ZONE DES ZO'iE DES ZONE DES zm;E 
C1 12F CR20 ac R3 2E R40 28 
cz 1lF CRlI 8F R4 3E R41 2C 
C3 20 CR30 IOC R5 3f R42 2B 
C4 4F CR31 IOC Ro 40 R43 38 
C5 Sf CR32 12C R7 4£ R44 3B 
C6 6F CR34 lDF R8 40 R45 38 
C7 SF CR35 IB R9 40 R46 43 
C8 7F CR3b 2B RIO SF R47 48 
C9 9C CR37 3B Rll 50 R48 5C 
CIO 9C CR38 3C R12 6C R49 58 
Cll 9C CR39 4C R13 6C R50 5B 
Cil 10C CR40 OF R14 50 RSI 58 
cn SA RI5 5F RS2 5B 
C14 se Ll l2f 

R53 BC R16 6C 
C15 BF 01 3D Rl7 7F R54 120 
C16 SF 02 • 3E IRIB 8C RS5 12C 
Cll lOF Q3 40 FH9 7C RS6 6C 
C18 IOF Q4 4D R20 7C RS7 59 
CB 'r .. ~ QS 12(, a2l '1C ;<.;,) 53 
CRI 3D Q6 50 122 9C 
CRl 20 01 6B 123 9C UIA 4D 

CR3 3E os 8C 1124 lOC UIS 50 

CR4 7C Q9 1C ~5 lOC UlC 6C 
CRS 7C 010 85 R26 IDS U1D 7D 

CR6 110 Qll IOC i27 . 'IS U2A 40 

CR7 11D 012 110 1128 8A U29 50 

CRg 50 Q13 llC ~ aB U3A 60 

C~ 60 014 2B It)O 7£ U3B 60 

CRIO 5f Q15 2B 1I!'31 IOC U4A laD 
CRH 70 016 3B R32 '100 U4B 96 
CR12 89 Ql7 45 =m l~C UdC SB 
CR14 9C OIS 5C "34 10C U4D 80 

CR15 9C 019 5B IIBS lOE U5A 9D 

CR16 9C 020 5A ~36 lIC USB 100 

eR17 10C Rf37 He U6A QE 

CRIll 95 Rl 30 !Q38 15 U6B 90 

CRI9 88 R2 30 ~3Q 18 U6C 7£ 
U6) 7D 
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TS2 
POWER INPUT 

NOTE 2 

NOTE: 
A. CORRESPONDS TO SIGNAL 
FLOW DIAGRAM FIG. 5-1 
DIRECT RECORD AND BIAS 
AMPLIFIER. 
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001-056 

Figure 5-20. Direct Record and Bias Amplifier Dependency Diagram. 
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NOTE: 
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FLOW DIAGRAM FIG. 5-2 
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Figure 5-21. FM Record Amplifier Dependency Diagram. 
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Figure 5-22. Direct Feproduce Amplifier Dependency Diagram. 
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TABLE 5-1. TROUBLESHOOTING INDEX 

Trouble .. Trouble- Functional Alighment 
Functional shooting shooting Description Adjustment 

Area Paragraph Diagram Paragraph Paragraph 

AC Power 5-4 5-6 3-79 Not Adjustable 

DC Power 5-5 5-6 3-80 6-35 

Direct Record 5-6 5-12 3-48' 6-16 

Direct Reproduce 5-7 5-14 3-63 6-19 

Fast Wind 5-8 5-19 3-15. Not adjustabl« 

Fast Rewind 5-9 5-19 3-15 Not adjustable 

FM Record 5-10 5-13 3-54 6-26 

. FM Reproduce 5-11 5-15 3-71 6-30 

Forward 5-12 5-19 3-12 - Not adjustabll 

Reverse 5-13 5-19 3-14 Not adjustabll 

Input Signals 5-14 5-12, 5-13 3-50 3-54 , Not adjustabl 

Output Signals 5-15 5-14, 5-15 3-70 3-77 , Not adjustabl 

Start 5-.16 5-19 3-12 Not adjustabl 

Stop 5-17 5-19 3-12 Not adjustabl 

Tape Speed Control 5-18 5-9, 5,..17 3-20 Not adjustabl 

Tape Supply Ind. 5-19 5-19 3-43 6-39 
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TABLE 5-2. RELAY AND LAMP INDEX 

Troubleshooting 
Reference Functional Energizing Diagram 
Designation Name Voltage (Figure No. ) 

lA3S9DSl MAIN POWER Indicator +28 V dc 5-10 ., 

lA3S1DSl TRANSPORT POWER Indicator +28 V dc 5-10 

lA3S2DSI FORW ARD Indicator +28 V de 5-10 

lA3S3DSl RECORD Indicator +28 V dc 5-10 

lA3S4DSl REVERSE Indicator +28 V dc 5-10 

lA3S5DSl FAST REWIND Indicator +28 V dc 5-10 

lA3S6DSI FAST WIND Indicator +28 V dc 5-10 

lA3S7DSI STOP Indicator +28 V dc 5-10 

lAIADS2 S,ervice Lamp 115 V ac 5-6 

lA3A2DSI STATUS Indicator (11 lamps) +28 V dc 5-10 

lA3Ml TAPE SUPPLY Indicator +5 V dc 5-10 

lA2AlA2DSl Tape Supply Sensor Lamp +28 V dc 5-6 

lA3M2 VOLTAGE CHECK Indicator Measured 5-10 
Voltage 

lAIPSIKl ,Power Distribution 115 V ac 5-6 

lA3K1 Power Switch Relay . +28 V dc 3-26 . 
lA3K2 Power Switch Relay +28 V de . 3-26 
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TABLE 5~3. PROTECTIVE DEVICE INDEX 

, Reference Front Panel Rating Circuit Troubleshooting 
Designation Marking Volts Amps Protected Diagram 

lAlPSlCBl None 115 20 Unit Power Figure 5-6 
, 

1A3F1 None (Rear) 28 5 Reproduce Amps. Figure 5-6 

1A3F2 None (Rear) 28 5 Indicator Figure 5-6 

1A2A1F1 REGULATOR 28 5 Regulator Circuits Figure 5-6 
F15 AMP 

'1A2A1F2 LOGIC F2 28 2 Logic Circuits . Figure 5-6 
2 AMP 

lA2AF3 CAPSTAN 28 5 
. 

Capstan Circuits Figure 5-6 
F3 5 AMP 

lA2AF4 REEL DRIVE 28 7 Reel Drive Figure 5-6 
F47 AMP CirCuits 
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en 
I 

Co) 
o 

1. 

Trouble 
Symptom 

Power Distribution 

a. No 115 V ac 
input to unit. 

. 

b. Power supply 
faults. 

No +28 Vdc 
on meter. 

TABLE 5-4. TROUBLESHOOTING PROCEDURE 

Probable 
Cause Isolation Procedure . Reference Corrective Action 

- No input. After switching CB1On, Figure 5-6 Check continuity of inter-
switch the utility light connecting power cable. 
On, using· the service 
switch . 

Power Check pin A to B of P145 Figure 5-6 Replace power relay 
Relay for 115 V ac after switch- if the MAIN .POWER 
malfunction. ing the MAIN POWER switch indicator is On. 

switch On. 

Defective . Check fuse 1A3F2 on back Figure 2-2 Replace defective fuse. 
fuse. panel of RAM. (sheet 2), 

and 5-6 

Probable Check circuit breaker Figure 5-6 a. Ensure that all 
Short. CB1 for tripped con- swi tches are Off. 

dition (OFF). 
b. Locate short and 

repair or replace 
as required. 



TABLE 5-4 .. TROUBLESHOOTING PROCEDURE (Cont'd) 

Trouble Probable 
Symptom Cause Isolation Procedure Reference Corrective Action 

Defective Check power switch 
relays. assembly for +28 V dc 

on TB5-1 with MAIN 
POWER switch On. 

Press TRANSPORT Figure 5-6 Replace power switch 
POWER switch and assembly if there is 
check on TB5-3 for +28 V de on TB5-1 but 
+28 V dc. not on TB5-3. 

-

Defective Check pin A to Bof Figure 5-6 
power P145 for 115 Vac. 
supply. 

Check P146 pin A for Replace power supply 
. +?8 V dc coming out of if there is 115 V ac on 
. the power supply pin A of P145 and no 

+28 V dc on P146 pin A. 

Defective Check action of relay Figure 5-6 Replace defective 
relay. K1 (power switch relay. 

control relay) by pres-
sing MAIN POWER 
switch off and on . 

- Power Check for 115 V ac on Figure 5-6 Check continuity of 
input J101 pin A to B. 115 V ac power cable. 
connections. Repair or replace if 

necessary. 



Con 
I 
Co) 
N 

Trouble 
Symptom 

c. Power regula-
tion faults. 

No +5 V dc 

No +20 V dc 

~ >: 

TABLE 5-4 .. TROUBLESHOOTINGPROCEDURE (Cont'd) 

Probable 
Cause Isolation Procedure Reference 

Defective Check fuse 1A2A1F1 on Figure 2-2 
Fuse. the front panel of the 

transport. 
'. 

Defective Check for +28 V dc on Figure 5-16 
voltage pin 22 of J25. 
regulator. 

Check that the voltage Figure 5-16 
regulator is seated 
properly. 

Defective . Check fuse 1A2A1Flon Figure 2-2, 
fuse. the front panel of the 5-6. 

transport. 

Defective Check for +20 V dc, Figure 5-16 
voltage unregulated, on J25, 
regulator. pin 9 of the voltage 

regulator. 

Defective Check E2 on the servo Figure 5":16 
power amp- heat sink assembly for 
lifier heat +20 V dc regulated. 
sink assem- .~ .. 
bly. 

Corrective Action 

Replace defective fuse. 

Refer to Trouble 
Symptom 1A. 

Replace voltage regu-
lator if card seating 
does not fix problem 

Replace defective fuse . 

Change voltage 
regulator. 

Replace power heat 
sink if there is no 
volts or a measure-
ment of +28 V dc. 



TABLE 5-4. TROUBLESHOOTING PROCEDURE (Cont'd) 

Trouble Probable 
. Symptom Cause Isolation Procedure Reference Corrective Ac~ion 

No +18.5 V dc Defective Simultaneously press Figure 5-16 Replace control logic 
when in the control the RECORD and FOR- board. 
RECORD WARD switches, while 
mode. checking that J25 pin 5 

has zero volts. 

. Defective Check regulated +28 V dc Figure 5-16 Replace power ampli-
power amp" on P22 pin 1. fier heat sink. 
lifier heat 
sink. 

Check for +18. 0 V, dc Figure 5-16 . Replace power ampli-
on P22 pin 2. fier heat sink. 

No +15 Vdc Voltage Check for +24 V de on Figure 5-6 Replace voltage regu-
regulator~ pin 19 of J25. lator. 

Ch~ck for +15 V dc'on Figure 5-6 Replace the voltage reg-
E1 of J30. ulator in the 15 V regu-

lator and preamp inter-
connect assembly (even). 

2. Transport 

a. Tape speed Defective Check if reference 08- Figure 3-3 Replace capstan servo 
malfunction. servo cillation output at J105 amplifier. 

amplifier. . is correct for speed 
, 'selected, table 3-1. .; 

Check for +10 volts from Figure 5-16 Replace voltage 
the voltage regulator regulator. 
on J25 pin 18. 



TABLt 5-4. ,TROUBLESHOOTING PROCEDURE (Cont'd) 

Trouble Probable 
Symptom Cause Isolation Procedure Reference Corrective, Action 

Tachometer Check tachometer Figure 5-16 Replace power ampli-
lamp power from fier heat sink. 

- power amplifier servo 
heat sink on TB6-1 (+). 
and TB6-2 (-). 

Check for a tachometer Figure 5-9 Replace motor assem-
signal output at pin Z. bly per paragraph 6-37. 
J26. 

I 

Check for a tachometer Figure 5-9 Replace BCD encoder. 
signal input to the 
capstan servo amplifier 
on J23 pin 16. 

b. Transport 
Malfunction ' , 

Tape won't Defective Check J23 pins 5 and E ' Figure 5'-19 Replace logic control 
stop. logic con- for zero volts when STOP board 

trol board. switch is pressed. 

Runs at high Defective Using a card extender, Fi~e 5-19 Replace control logic 
speed when control. check if J23 pins 11 or board if reading is 
not in FAST M are at zero volts. zero volts. 
WIND mode. 



c.n 
I 
W 
c.n 

Trouble 
Symptom 

,-
, 

i 
I 

Improper 
tape tension. 

Tape reel 
will not turn. 

.-

, 

TABLE 5-4. TROUBLESHOOTING PROCEDURE (Cont'd) 

Probable 
Cause Isolation Procedure Reference Corrective Action 

Defective Check reference oscil- Figure 5-17 Replace capstan servo 
capstan lator output at J105 or board 
servo J23 pins F or 6 for speed 
board. other than selected speed. 

Table 3-1. 

Defective Check for a tachometer Figure 5-16 
tachometer. signal input at capstan 

servo board J2 3 pins T 
or 16. 

Check for a tachometer Check step 2. a (tape 
signal output on, J2 6 pin Z. speed malfunction) 

before replacing motor 
assembly per para-
graph 6-53. 

Defective Check tape tension lamp Figure 6-12 Replace tape sensor 
tape tension lamp (paragraph 6-48). 
sensor lamp. 

Defective U sing a card extender, Figure 5-19 Replace control logic 
control check J24 pins P or 13 board. 
logic board. for approximately 

+28 V dc. , 



TABLE 5-4. TROUBLESHOOTING PROCEDURE (Cont'd) 

Trouble Probable 
Symptom· Cause Isolation Procedure Reference Corrective Action 

Capstan Check reference fre- Figure 5-17 Replace capstan 
- servo quency oscillator for board. 

board. selected speed at J105. 

Unit will not Control Cheek J24 pin 6 for zero Figure 5~19 Replace control 
go into logic volts. logic board. 
REVERSE board. 
mode. 

Servo Check relay Kl in Figure "5-18 Replace servo 
power servo power amplifier. power amplifier. 
amplifier. 

Tape supply Tape Refer to paragraph 6-39 Figure 3-16 Adjust or replace 
meter does sensors. for adjustment of tape as req~ired. 
not indicate sensors. 
proper tape 
lC1JVQl~ 

c. Flutter exceeds Tape-guide Inspect bearings. Refer Figure 7-1 Replace bearings 
0.45% pip from bearings. paragraph 6-49. as required. 
0.2 Hz to 
2.5 Hz. 

•... Phase lock Check capstan, servo Figure 3-6 Replace capstan 
marginal. phase-lock signal. Refer servo amplifier. 

to paragraph 3-24. 



TABLE 5-4. 'TROUBLESHOOTING PROCEDURE (Cont'd) 

Trouble Probable 
Symptom Cause Isolation Procedure Reference Corrective Action 

Capstan Check capstan belt. Figure 6-15 Replace il necessary 
drive belt Refer to paragraph 4-18. per paragraph 6-53. 
dirty or 

, damaged. 

Reel-drive Check compliance arms Figure 6-13 Replace reel servo 
servos. sensor lamps, photocell if necessary. 

sensors, and reel motors. 

Tape guides Check tape guides. Refer Figure 7-1 Replace guides il 
and rollers to paragraph 6-49. needed, per paragraph 
out of align- 6-49. 
mente 

3. Direct Record;Re-
produce Functions 

a. Bias and Record level Check bias and record Figure 6-1 Replace record and 
record level. improperly level per paragraph 6-6. bias amplilier. 

adjusted. 

b. Frequency Direct- Check direct-reproduce Figure 6-3 . Adjust or replace repro-
,- response is Reproduce amplifier equalization duce amplifier as 

not within amplifier paragraph 6-19. required. 
+ 3 dB at all equalization. 
tape speeds 



en 
I 

c,.., 
co 

4. 

Trouble 
Symptom 

c. Signal-to-
noise ratio 
is not within 
specification. 

FM Record/Repro- . 
duce Functions 

a. Improper center 
frequency devi-
ation. 

TABLE 5-4. TROUBLESHOOTING PROCEDURE (Cont'd) 

Probable 
Cause Isolation Procedure Reference Corrective Action 

Head mag- Demagnetize head para- Figure 4-2 Demagnetize head. 
. netized. graph 4-16 . 

Head worn. n high-frequency re- Figure 6-14 Replace head if required. 
sponse remains out of See paragraph 6-51. 
specification after the 
above two steps have been 
performed, and if the head 
has been in operation for 
1, 000 hours or more, re-
place the head,. 

DireCt- Check reproduce ampli- Figure 6-3 Adjust or replace re-
Rep~duce fier. See paragraph 6-19. produce amplifier if 
amplifier. . necessary . 

Noisy tape. Replace tape. Degauss and retest 
removed tape. 

Magnetized Refer to paragraph 4-18. Figure 4-2 Degauss head. 
head. 

FM-record Check adjustments. Refer Figure 6-,6 Adjust or replace 
amplifier. to paragraph 6-23. FM-record board. 
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Trouble 
Symptom 

b. Output· 

TABLE 5-4. TROUBLESHOOTING PROCEDURE (Cont'd) 

Probable 
Cause Isolation Procedure Reference Corrective Action 

FM repro- Check reproduce ampli- Figure 6-8 Replace FM repro-
duce fier. Refer to paragraph duce amplifier if 
amplifier. 6-30. required. 



TABLE 5-5. MAINTENANCE TURN-ON PROCEDURE 

STEP OBSERVE REFERENCE 

I. Preliminary procedure 
.. 

for turning power ON. 
, 

a. Open transport and Place service lamp switch 
turn circuit breaker (located immediately above 
to ON 'position. circuit breaker) in ON po-

sition. Service lamp should 
light. Turn service lamp off. 

b. Close and latch MAIN POWER switch indicator Refer to Table 5- 4, 
transport and press will light and the fan will come Power Distribution 
the MAIN POWER on. 
switch. 

c. Press the TRANS- TRANSPORT POWER and STOP 
PORT POWER switch indicators will light. 
switch. Selected speed is indicated on 

status indicator. (If the tape 
reels are not on the transport 
with the tape threaded, the 
TAPE BREAK and END-OF-
T APE will light on the status 
indicator. 

d. Position VOLT AGE Meter should indicate +5 V dc. Refer to Table 5- 4, 
check switch to 

5 v. 
Power Regulation 

e .. Position VOLT AGE Meter should indicate +15 
check switch to V dc. 
15-V. 

f. Position -VOLT AG E Meter should indicate +20 
, ) 

check switch to V dc. 
20 v. 

g. Position VOLT AGE Meter should indicate +28 
check switch ~o V dc. 
28 v. 

5-41 



TABLE 5-5. MAINTENANCE TURN-ON PROCEDURE (Cont'd) 

STEP 

2. Turn TRANSPORT 
POWER 

3. Install the supply and 
tape reels if they are 
not on the transport 
and thread accordingly 
to the diagram on the 
front right hand side of 
the transport. 

4. Turn TRANSPORT 
POWER. 

5. Record 

a. Press the switches 
RECORD and 
FORWARD. 

b. Position the 
VOLTAGE check 
switch to 18. 5 V. 

6. Reproduce. 

a. Press only the 
FORWARD switch. 

OBSERVE 

BREAK TAPE and END-OF­
TAPE on the status indicator 
will not be lighted. 

Record and FORWARD 
indicators will light and 
transport will move at the 
selected speed. Unit will 
now be recording. 

Meter should indicate +18. 5 
V dc on its scale. (This 
measurement can only be 
taken in the record mode: ) 

FORWARD indicator will 
light. Tape will be moving 
over the heads and unit will 
be reproducing. 
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REFERENCE 

Refer to Table 5- 4, 
step 2. 

Refer to Table 5- 4, 
step 2. 

Refer to Table 5-4, 
Power Regulation 
faults. 

Refer to Table 5- 4, 
steps 3 and 4. 



CHAPTER 6 

CORRECTIVE MAINTENANCE 

6-1. INTRODUCTION. 

6- 2. This chapter provides correc-
tive maintenance information on the 
Magnetic Tape Recorder/Reproducer 
unit. The information is to be used by 
on- board maintenance personnel to re­
turn the unit to fully operational readi­
n(!ss condition after ~quipment failure. 

6-3. PURPOSE. 

6- 4. The purpose of this chapter is 
to provide detailed procedures for 
adjustment and alignment of the unit 
and for removal, repair, and replace­
ment of malfunctioning parts. 

6-5. SCOPE. 

6- 6. Information in this chapter is 
. to be used by the maintenance tech­
nician in the unit's operating environ­
menL Corrective maintenance pro­
cedures do not require removal of the 
unit from the cabinet. The mainten­
ance procedures are based on removal, 
replacement, adjustment, and align­
ment, rather than repair of malfunc­
tioning assemblies. Since this manual 
is not intended to provide instructions 
for overhaul, defective assebmlies 
are to be sent through proper channels 
for depot or factory repair. Ship­
board spares are to be used for re­
placement of defective components or . 
assemblies. 

6-1 

6-7. ARRANGEMENT OF 
CORRECTIVE MAINTENANCE DATA. 

6- 8. The main divisions in this 
chapter are: Section I, Adjustments; 
and Section n, Repairs and Replace­
ments. Section I describes the de­
tailed step- by- step adjustment pro­
cedures and the proper test equipment 
to perform the prescribed adjustments. 
Section n describes the disassembly, 
repair (if applicable), removal and 
replacement of components. 



SECTION 1 

ADJUSTMENTS AND ALIGNMENTS 

6- 9. INTRODUCTION. 

6-10. This section contains all ad­
justments and alignments that a:re not 
normally performed by the operator. 
All procedures are supported with 
test setups and illustrations, as re­
quired. The procedures are given in 
step- by- step format, and describe 

_ how to adjust and align when minimum 
performance tests or scheduled main­
tenance conditions are not met. 

6-11. PRELIMINARY PROCEDURES. 

6-12. Before making any adjustments, 
perform the following steps. 

1. Clean heads and tape path as des­
cribed in paragraph 4-14. 

2. Demagnetize the headstacks as 
described in paragraph 4-16. 

3. Thread transport with a freshly 
degaussed reel of recommended tape. 

6-13. DmECT/ ANALOG SIGNAL 
ELECTRONICS ADJUSTMENTS. 

6-14. The following paragraphs des­
cribe the procedure for adjusting the 
direct/ analog signal electronics. 
These adjustments should be checked, 
and readjusted if necessary, after 
every 60 to 100 hours of equipment 
operation. 

6-15. TEST EQUIPMENT REQUIRED. 
The following test equipment (or equiv­
alent) is required to check and adjust 
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the direct/analog signal electronics. 

1. Sinewave Oscillator, H- P 651B. 

2. Squarewave Generator, Wavetek 
Model 130. 

3. Oscilloscope, Tektronix 545. 

4. Wave Analyzer, H- P 310A. 

5. AC VTVM, H- P 400E. 

6-16. DmECT/ ANALOG RECORD 
AMPLIFIER ADJUSTMENTS. To-

o adjust the direct! analog record ampli­
fier, perform the procedures described 
in the fo11owi ng paragraphs. 

1. Perform the preliminary pro­
cedures described in paragraph 6- 6. 

2. Connect test equipment as shown 
in Figure 6-1. 

3. Loosen the four captive- screws 
and open the hinged cove rs of the 
record amplifier housings (Figure 6-2). 

NOTE 

Odd channel record amplifiers 
(1, 3, 5, etc.) are located in the 
right- hand amplifier housing. 
Even channel record amplifiers 
(2, 4, 6, etc.) are located in 
the left- hand amplifier housing. 

6-17. Bias Level Adjustment. 
To adjust the bias l~vel, perform the 
following steps (Figure 6- 3). 



SINEWAVE SQUAREWAVE 
OSCILLATOR GENERATOR 

: ! RECORD 
INPUT 

AC VTVM RD378fU 
RECORDERf 

H-P 400 E REPRODUCER 

REPRODUCE OUTPUT 

\ ! 1 " 

AC VTVM WAVE-ANALYZER OSCILLOSCOPE 

H-P 400 E H-P 310 A TEKTRONIX 545 

001-101 

Figure 6-1 Test Setup for Direct/Analog Signal Electronics Adjustment. 
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RECORD AMPLIFIERS 

00\-028 

Figure 6-2. Record Amplifier Location . 
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BIAS 
lIVEl 
ADJUST 

mORn 
lIVtl 
ADJUST 

001-029 

Figure 6- 3. Record and Bias Level Adjustments 
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NOTE 

BIAS and RECORD LEVEL con- . 
troIs are normally adjusted at 
60 ips, to pr9vide optimum per­
formance at all tape speeds. H 
onlY' a single tape speed will be 
used, adjust these controls at 
that speed, using input freq­
uencies proportional to the tape 
speed utilized. 

1. Place the unit in the RECORD 
mode at 60 ips. 

2. Set the sinewave oscillator to a 
frequency of 1. 0 MHz. 

3. Adjust thesinewave oscillator 
output amplitude equal to 6. 0 dB below 
the normal record level (NRL) that 
will be used in actual operation. 

NOTE 

An output amplitude that is 6. 0 
dB below NRL is equal to 1/2 
the value of the data signal 
amplitude that the unit will be 
required to record, in normal . 
operation. (i. e., any signal 
level between 0.2 and 10. 0 V 
rms.) 

4. Locate the channell record 
amplifier. Turn the BIAS LEVEL 
ADJ. control (R9) several turns CCW, 
while observing the output indication 
on the ac VTVM. The meter indica­
tion should DECREASE. 

5. Turn the BIAS LEVEL ADJ. con­
trol slowly CWo The ac VTVM should 
indicate a steady increase in output 
level. Continue to turn R9 CW, until 
a peak reading is indicated, then still 
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further CW until the meter indication 
decreases 2.0 dB below the peak indi­
cation. 

6-1B. Record Level Adjustment. 
To adjust the record level, 

perform the following steps. 

1. Set the sinewave oscillator to the 
frequency equal to 1/10 to upper­
bandedge frequency of the recorder. 
(i. e., 100 kHz at 60 ips. ) 

2. Adjust the sinewave oscillator 
output amplitide equal to the normal 
record level that will be used in actual 
operation (usually 1.0 V rms). 

NOTE 

Any input level between O. 2 and 
10. 0 V rms may be used as the 
Normal Record Level. The 
actual level selected should cor­
respond to the normal output 
level of the device used. to drive 
the recorder under actual oper­
ating conditions. As a matter of 
convenience, the unit was ad­
justed to accept a record input 
. signal level of 1. 0 V rms, prior 
to shipment from the factory. 

3. Adjust the wave analyzer to the 
same frequency as the sinewave oscil­
lator. Adjust the analyzer gain for a 
O. 0 dB indication on the front panel 
level meter. The RD37B/U reproduce 
output level should be maintained atl. 0 
V rms, as indicated on the ac VTVM •. 
Adjustment of the channel I reproduce 
amplifier OUTPUT LEVEL control 
(R76) will normally be required to 
maintain a constant 1. 0 V rms output 
level (F.igure 6- 4). . 



00\-099 

Figure 6-4. Reproduce Amplifier Adjustment Guide .. 
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4. Adjust the wave analyzer to read 
the 3rd harmonic of the sinewave 06~. 
cillator frequency (i. e., 300 kHz). 
Increase the analyzer sensitivity by 40 
dB. 

5. Adjust channel I RECORD LEVEL 
ADJ. (R2) for an indication of (-) 34. 0 
dB, as read on the wave analyzer 
meter, while maintaining a reading of 
1. 0 V rms on the ac VTVM, through 
adjustment of OUTPUT LEVEL 
control R76. 

6. Adjust the wave analyzer to read 
the 2nd harmonic of the sinewave os­
cillator frequency (i. e., 200 kHz). 
The 2nd order harmonic should be 
more than 40 dB below 1. 0 V rms. 
Higher readings usually indicate a 
magnetized headstack. Degauss the 
heads in accordance with the pro­
cedure outlined in paragraph 4-16. 

7. Repeat bias adjustment and re­
cord level adjustment for the remain­
ing direct record channels. 

6-19. DIRECT/ ANALOG REPRO­
DUCE AMPLIFIER ADJUSTMENTS. 
To adjust the direct/ analog reproduce 
amplifier, perform the procedures 
described in the following paragraphs. 

6- 20. Preliminary Procedures. 
Before attempting adjustment of the 
direct/ analog reproduce amplifiers, 
perform the following preliminary 
procedures. 

-

1.· Connect test equipment as shown 
in Figure 6-1. 

2. Remove the dust-·cover door 
loosen the transport latches, 

. . . 
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and swing the transport out of the 
cabinet to the full open pOSition. 

3. Lift the hinged cover of the re­
produce amplifier housing to· gain 
access to the reproduce amplifiers. 

6- 21. Direct/ Analog Reproduce 
,. Amplifier Adjustment Procedure._ 
To adjust the- direct/analog repro­
dtmE amplifiers, perform the follow-

. ing steps. . 

1. Place the unit in the RECORD 
mode at 60 ips. 

2. Set the sinew ave oscillator to a 
"frequency of 100 kHz at an output level 
of 1. 0 V rms.! 

3. Refer to Figure 6-4. Adjust 
OUTPUT LEVEL ADJ. (R76) for 1. 0 
V rms, as indicated on the output ac 
VTVM. 

4. Set the sinewave oscillator to a 
frequency of 2. 0 kHz· at an output level 
of 1. 0 V rms. Adjust 60 ips MIDBAND 
GAIN ADJ. (R4l) for 1. 0 V rms· output. 

5. While maintaining a 1.0 Vrms 
oscillator output level, slowly sweep 
the frequency between 400 Hz and 
100 kHz. While monitoring the output 
ac VTVM, note any dips or peaks in 
the output signal level. 

1. NOTE: For purposes of explana­
tion, 1. 0 V rms is used at the normal 
record level (NRL). However, any in­
put level between 0.2 and 10. 0 V rms 
may be used as the NRL which best 
satisfies a particular system require­
ment. 



a. If output dips - set oscillator 
to 2.0 kHz and adjust MIDBAND GAIN 
ADJ. (R41) for a 2. 0 dB decrease in 
output level. Then, without changing 
oscillator frequency or amplitude, 
adjust OUTPUT LEVEL ADJ. (R76) 
for a 2. 0 dB increase in output level. 

b. If output peaks - set oscil­
lator to 2. 0 kHz and adjust MIDBAND 
ADJ. (R41) for a 2. 0 dB increase in 
output level. Then, without changing 
oscillator frequency or amplitude, 
adjust OUTPUT LEVEL ADJ. (R76) 
for a 2. 0 dB decrease in output level. 

c. Recheck frequencies between 
400 Hz and 100 kHz and continue to 
adjust R41 and R76 until frequency 
response, across this portion of the 
bandwidth, is flat within +2. 0 dB. 

6. Set the sinewave oscillator to a 
frequency of 1.0 -MHz at an output 
level of 1. 0 V rms. Adjust the 60 ips 
BANDEDGE ADJ. control (R43) for an 
indication of 2.0 dB below 1. 0 V rms, 
as measured on the output ac VTVM. 

7. Disconnect the sinew ave oscil­
lator and connect the squareWave 
generator to the record input. 

8. Set the squarewave generator to 
a frequency of 50 kHz at an output 
level of 3. 0 V p- p. -

9. While observing the output wave­
form on the monitor oscilloscope, ad­
just PHASE ADJ. control (R53) for 
proper leading and trailing edge over­
shoot, as shown in Figure 6- 5. 

10. Disconnect squarewave generator 
and reconnect sinewave oscillator. 
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11. Repeat steps (2) through (10) until 
both sinew ave and squarewave response 
are correct, as indicated. 

12. Place the unit in the RECORD 
mode at 120 ips. 

_ 13. Set the sinewave oscillator to a 
frequency of 2. 0 kHz at an output level 
of 1. 0 V rms. Adjust the 120 ips MID­
BAND GAIN ADJ. (R45) for 1. 0 V rms 
output, as measur~d on the output ac 
VTVM. 

14. Set the sinewave oscillator to a 
frequency of 200 kHz at an output level 
of 1. 0 V rms. Adjust the 120 ips 
COMPENSATION ADJ. control (RI9) 
for 1.:0 V rms output, as measured on 
the oulplt ac VTVM. 

15. Set the sinewave oscillator to a 
frequeJlCy of 2. 0 MHz at an output level 
of 1. 0 Y rms. Adjust the 120 ips 
BANDJlDGE-ADJ. control (R47) for an 
indicali>n of 2.0 dB below-I. 0 V rms, 
as measured on the output ac VTVM. 

16. Sweep the sinewave oscillator be­
tween 400 Hz and 2. 0 MHz, making 
adjustments as necessary for a flat 

- overaD.frequency response (+3.0 dB). 

a. To increase midband gain, 
turn DB CWo 

b.. To increase low frequency 
gain, IlIrn R45 CWo 

Co. To increase upper bandedge 
gain, lhIrn R47 CWo 

d.. If there is a peak between 
midbruml and upper bandedge, turn R45 
CWo 



WRONG 
WRONG RIGHT 001- 101 

Figure 6-5. Phase Adjustment 
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17. Using Table 6-1 adjust equal­
ization for the remaining tape speed. 

6- 22. SIGNAL- TO- NOISE RATIO 
MEASUREMENT. SNR measurements 
may be made at any tape speed, using 
the following procedure. 

1. Set sinewave oscillator to a freq­
uency equal to 1/10 the upper- bandedge 
frequency for the particular tape speed 
selected. Adjust the oscillator output 
level equal to the NRL being utilized. 

2. Note the output reading on the out­
put ac VTVM. 

3. Disconnect the sinewave oscillator 
and read SNR on the output ac VTVM. 

6-23. FM SIGNAL ELECTRONICS 
ADJUSTMENT. 

6- 24. The follov.ing paragraphs des­
cribe the procedure for adjusting the 
FM signal electronics. These adjust­
ments should be checked, and readjus­
ted if necessary, after every 60 to 100 

hours of equipment operation. 

6- 25. TEST EQUIPMENT RE-
QUIRED. The following test equip­
ment (or equivalent) is required to 
check and adjust the FM signal elec­
tronics. 

1. Digital Voltmeter, H-P 3439 A. 

2. Frequency Counter, H- P 5512. 

3. Reference Power Supply, H- P 
6113 A. 

4. Oscilloscope, Tektronix 545. 

6- 26. FM RECORD AMPLIFIER 
ADJUSTMENTS. To adjust the FM 
record amplifier, perform the proce­
dures described in the following para­
graphs. 

1. Perform the preliminary proce­
dures described in paragraph 6-11. 

2. Connect test equipment as shown 
tn Figure 6- 6. 

TABLE 6-1. EQUALIZATION ADJUSTMENTS 

Output 
Tape Speed Osc. Freq. Adjust Indication 

, 

30 ips 2 kHz R38 1.0 V rms 
30 ips 500 kHz R40 -2 dB 
15 ips 2 kHz R35 1.0 V rms 
15 ips 250 kHz R37 -2 dB 

7-1/2 ips 2 kHz R32 1.0 V rms 
7-1/2 ips 125 kHz R34 -2 dB 
3-3/4 ips 2 kHz R29 1. 0 V rms 
3-3/4 ips 62.5 kHz R31 -2 dB 
1-7/8 ips 2.0 kHz R45 1.0Vrms 
1-7/8 ips 31.2 kHz R47 -2 dB 
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r----------T---------~, 

I RECORu I INPUT I 
I , .. 

DIGITAL 
VOLTMETER 

H-P 3439 A 

RD3781U 
RECORDERI 

REPROIJUCER 

rPl ON RECD RD 
EING AMPLIFIER B 

ADJUSTED. 

FREQUENCY 
COUNTER 

H-P 5512 A 

REFERENCE 
POWER SUPPLY 

H-P 6113 A 

Figure 6-6. Test Setup for FM Record Amplifier Adjustment. 
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3. Loosen the four captive- screws 
and open the hinged covers of the re­
cord amplifier module (Figure 6-2). 

NOTE 
Odd channel record ampli­
fiers (1, 3, 5, etc.) are lo­
cated in the right- hand amp­
lifier housing. Even channel 
record amplifiers (2, 4, 6, 
etc.) are located in the left­
hand amplifier housing. 

6- 27. Input Zero Adjustment. 

NOTE 

Any inherent dc voltage pre­
sent at the input of the FM 
Record Amplifier will deviate 
the VCO carrier frequency 
away from its center or rest­
ing point, causing non-linear 
distortion at the reproduce out­
put. It is, therefore, impor­
tant to balance out any residual 
de before attempting °to adjust 
the VCO center fr-equency, or 
carrier deviation. 

1. Place the unit in the RECORD 
mode at 60 ips. 

2. With the digital voltmeter connect­
ed to channel 1 Record Input connector, 
adjust DC ZERO ADJ. (R4) for 0.0 V 
dc, ~O. 001 V dc (Figure 6-7). 

6- 28. FM Center Frequency 
Adjustment. To adjust the FM center 
frequency, perform the following 
steps. 

1. Remove the digital vol~meter from 
channell record input connector, and 
replace with a shorting connector. 
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2. Adjust FM CENTER FREQ. con­
trol (R33) for a reading of 216. 0 kHz, 
'as read on the "frequency counter. 

6- 29. Deviation Adjustment. 0 

To adjust FM carrier deViation, per­
form the following steps. 

1. Remove the shorting connector 
from the channel 1 record input connec­
tor. 

2. Connect reference power supply to 
the channel 1 record input connector. 

o 3~ Adjust power supply for an output 
voltage of (+)1. 414 V dc. 

4. Adjust DEVIATION ADJ. controls 
(R2 - coarse and R7 - fine) for +40 
percent deviation (302.4 kHz, + 0.01 
percent). -

5. Adjust power supply for an output 0 

voltage of (-)1. 414 V dc. 

6. Check FREQUENCY COUNTER for 
- 40 percent deviation (129. 6 kHz, 
.:!:0.0l percent). 

7. Repeat steps (2) through (5), as 
required 

8. Check center frequencies and devi­
ation at remaining tape speeds, in 
accordance with Table 6- 2. 

6- 30. FM REPRODUCE AMPLIFIER 
ADJUSTMENTS. To adjust the FM 
reproduce amplifiers, perform the pro­
cedures described in the following para­
graphs. 
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Figure 6-7. FM Record Amplifier Adjustments. 
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TABLE 6-2. CENTER FREQUENCIES AND DEVIATIONS 

Wide band Group I 

Tape Speed Center Freq. (kHz) _ +40% (kHz) .. 40% (kHz) 

120 ips 432.000 
60 ips 216.000 
30 ips 108.000 
15 ips 54.000 

7-1/2 ips 27.000 
3-3/4 ips 13.500 
1-7/8 ips 6.750 

NOTE 

Allow a 15- minute warmup 
period, to stabilize the one­
shot oven, before attempting 
adjustments to the FM repro­
duce amplifiers. 

NOTE 

The FM record amplifiers must 
be properly adjusted for carrier 
and deviation before perform­
ing adjustments to the FM repro­
duce amplifiers. 

6- 31. Preliminary Procedures. 
Before attempting adjustments to the 
FM reproduce amplifiers, perform the 
following preliminary procedures. 

. 1. Connect test equipment as shown 
in Figure 6- 8. 

2. Remove the dust- cover door, 
loosen the transport latches, and swing 
the transport out of the cabinet to the 
full open position. 

3. Lift the hinged cover of the repro;.. 
duce amplifier housing to gain access 
to the reproduce amplifiers. 
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604.8 259.2 
302.4 129.-6 
151.2 64.8 
75.6 32.4 
37.B 16.2 
1B.9 8. 1 

9.45 4.05 

6- 32.· FM Reproduce Amplifier 
Adjustment Procedure. To adjust the 
FM r.eproduce amplifiers, perform 
the following steps. (see Figure 6- 3). 

. I. Place the unit in the STOP mode. 

2. Remove the speed change logic 
board from the reproduce amplifier 

. housing. 

3. Connect the digital voltmeter to an 
FM reproduce output connector. 

4. Adjust the OVERALL ZERO ADJ. 
(RI4) for an output of 0.000 V dc, as 
tpeasured on the digital voltmeter. 

5. Repeat steps (3) and (4) for all FM 
channels • 

6. Replace speed change logic board . 

. 7. Place a shorting connector on 
record input connector. 

B. Connect digital voltmeter to cor­
responding reproduce output connector. 

9. Place the unit in the RECORD 
mode at 60 ips. 



r----------T---~------I 

I RECORD I INPUT I 
I • I 

SINEWAVE 
OSCILLATOR RD378/U SHORTING RECORDERI CONNECTOR 

H-P 651 B 
REPRODUCER . 

, 

REPRODUCE 
OUTPUT 

DIGITAL 
VOLTMETER OSCILLOSCOPE ... TEKTRONIX 545 
H-P 3439 A 

001·104 

Figure 6-8. ' Test Setup for FM Reproduce Amplifier Adjustments. 
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10. Adjust 60 ips ZERO ADJ. control 
(R4) for o. 000 V dc, as measured on . 
the digital voltmeter. 

11. Place the unit in the STOP mode, 
and change transport speed to 30 ips. 

12. Place the unit in the RECORD 
mode and adjust 30 ips ZERO ADJ. 
(R4) for 0.000 V dc, as measur~d on 
the digital voltmeter. 

13. Repeat steps (11) and (12) for the 
four remaining tape speeds. 

14. Repeat steps (9) through (13) for 
all remaining FM channels. 

15. Remove the shorting connector 
from the record input connector. 

16. Set sinewave oscillator to a freq­
uency of 1. 0 kHz, at a level of 1. 0 V 
rms. 

17. Place the unit in the RECORD 
mode at 60 ips. 

18. Adjust the 60 ips OUTPUT LEVEL 
ADJ. (Rl) for deSired output level be­
tween 2.0 V p-p and 4.0 V p-p. 

19. Repeat steps (17) and (18) for the 
remaining five tape speeds, adjusting 
the appropriate OUTPUT LEVEL ADJ. 
(Rl) for each speed. 

20. Repeat steps (15) through (19) for 
all remaining FM channels (2 through 
14). 

6- 33. REPRODUCE HEAD AZIMUTH 
ADJUSTMENT . 

6- 34. To ensure optimum high­
frequency response during reproduce, 
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the reproduce head- gaps must be 
exactly parallel with the head- gaps of 
the record head. This is accomplished 
by adjusting the azimuth of the repro­
duce headstack to coincide with the. 
fixed azimuth of the record head. To 
adjust the reproduce head azimuth, 
proceed as follows: 

NOTE 

Directl Analog signal elec­
tronics must be installed in 
the channels utUized to ad­
just reproduce head azimuth. 
FM signal electronics do not 

. have sufficient bandwidth re­
sponse for proper azimuth 
adjustment. 

1. Connect test equipment as shown 
in Figure 6": 9.. 

2. Remove transport head- cover to 
gain access to the reproduce head az­
imuth adjustment screws. 

3. Adjust sinew ave oscillator for a 
low-frequency output, between 1. 0 kHz 
and 2.0 kHz, with an output amplitude 
of 1.0 V rms. 

4. Adjust oscilloscope for an alternate 
display, and external triggering on 
track I reproduce output. 

5. Place the unit in the RECORD 
mode at 60 ips. 

6. Adjust oscilloscope to display 2 to 
4 cycles of the output waveform on each 
trace. Using the vertical position con­
trols, superimpose the two traces. Ad­
just the oscilloscope vertical gain con­
trols so that both wa,veforms are of the 
same amplitude. 
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Figure 6-9. Test Setup for Azimuth Adjustment. 
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7. Using a small Allen-wrench, ad­
just the ODD CHANNELS AZIMUTH A 
ADJ. screw - located on the right­
hand side of the headstack - until the 
two reproduce waveforms are exactly 
in phase. 

CAUTION 

To prevent magnetizing the 
headstack, degauss the Allen­
wrench before making azimuth 
adjustments. 

8. Slowly increase the oscillator fre­
quency until a phase difference is evi­
dent, then re-phase with the azimuth 
adjustment. 

NOTE 

It may be necessary to move 
one of the waveforms back and 
forth several cycles, before 
the proper "in-phase" condi­
tion is reached. 

9. Continue to increase oscillator 
frequency, and oscilloscope sweep 
time, while maintaining 2 to 4 cycles 
on the screen. 

10. As upper- bandedge frequency is 
approached, an increased amount of 
waveform jitter will be observed, and 
proper azimuth adjustment will become 
extremely critical. Carefully readjust 
the AZIMUTH screw to center the 
jittering waveform with the fixed (re­
ference) waveform. 

NOTE 

It is not necessary to continue 
increasing oscillator frequency 
all the way to the upper-ban~dge 
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limitations of the recorder. 
However, frequency should 
continue to increase well in­
to the upper 1/3 of the re-' 
corder bandwidth. 

11. Now, slowly decrease the oscil­
lator frequency, observing that the two' 
superimposed waveforms remain in 
phase, all the way to the lower band­
edge limit of the recorder. 

12. Repeat steps (6) through (11) for 
the even channels, as follows: 

a. Connect oscillator to track 2 
and track 14 record inputs. 

b. Connect oscilloscope to track 
2 and track 14 reproduce outputs. 

c. Adjust EVEN CHANNELS 
AZIMUTH ADJ. screw - located on the' 
left- hand side of the headstack. 

13. Replace transport head- cover. 

6-35. VOLTAGE REGULATOR 
ADJUSTMENT. 

6-36.' Refer to Figure 6-.aO for test 
equipment hook-up. 

6- 37. TEST EQUIPMENT REQUmED. 

1. Digital Voltmeter, H-P 3439 A. 

6- 38. PROCEDURE. 

, 1. Connect the digital voltmeter to 
the voltage test points on the front 
panel of the RAM (Figure 6-(0). 

,2. Open the tape transport and remove 
the coverplate from the electronic 
housing assembly. 
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Figure 6-10. Voltage Regulator Test Setup. 
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3. Thread the transport with tape, 
and place unit in the RECORD mode at 
3-3/4 ips. 

4. Select the IB.5 V position of the 
VOLTAGE SELECT switch, on the 
front panel of the RAM. 

5. Digital voltmeter should indicate 
+IB. 5 V dc, + 1%. If not, adjust aB on 
the voltage regulator (Figure 6-11). 
for an indication between +IB. 3 and 
18.7 V dc. 

6. Select the 20 V position of the 
VOLTAGE SELECT switch, on the 
front panel of the RAM. 

7. Digital voltmeter should indicate 
+20 V dc, + 1%. If not, adjust Rl5 on 
the voltage-regulator for an indication· 
between + 19. 8 and +20. 2 V dc. 

8. Select the 5 V position of the 
VOLTAGE SELECT switch. Digital 
voltmeter should indicate +5. 5 V dc, 
+ O. 5 V dc. This voltage is not ad­
justable. If voltage is not as specified, 
determine cause of malfunction. 

9. Select the 15 V position of the 
VOLTAGE SELECT switch. Digital 
voltmeter should indicate +15, + 0.15 
V dc. This voltage is not adjustable. 
If voltage is not as specified, determine 
cause of malfunction. 

6- 39. TAPE SUPPLY SENSOR 
ADJUSTMENT. 

6- 40. Refer to Figure 3-12. The 
Tape Supply Sensor adjustments (R33 
and R35) are located in the tape- supply/ 
EOT Sensor, at the upper left- hand 
corner of the tape transport. The 
current through these sensors should be 
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ad j usted periodically, for proper indi­
cation on the Tape Supply Meter. To 
adjust sensors, proceed as follows: 

6-41. TEST EQUIPMENT RE-
QUIRED. No test equipment is re­
quired. 

6- 42. PROCEDURE. 

. 1. Remove tape and tape reels from 
transport. . 

2. Turn transport power ON. The 
TAPE SUPPLY indicator meter, on the 
front panel of the RAM, should read 
close to empty; the EOT status indica­
tor lamp should be lighted. 

3. Adjust R33 until pointer of meter 
reads EMPTY, on the meter scale. If 
meter cannot be properly set, adjust 
R35 - then readjust R33. 

4. Cover both tape supply sensor 
assemblies with masking tape. The 
TAPE SUPPLY indicator meter should 
read FULL. If not, adjust R35. 

5. Repeat steps (3) and (4) until meter 
indicates properly for both the EMPTY 
and FULL conditions. 

NOTE 

Ambient light may affect proper 
adjustment of the tape supply 
sensors. If so, adjustment 
should be made in a semi­
darkened location. 
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Figure 6-11. Voltage Regulator Adjustment . 
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SECTIONU 

REPAIR 

6- 43. INTRODUCTION. 

6-44. This section describes the re- . 
. moval and replacement of component 
parts and assemblies, but does not in­
clude procedures for their repair. 
Field repairs to major mechanical 
assemblies is not recommended. 
Rather, these assemblies should be 
serviced at the depot level, or return­
ed to the manufacturer for repair at 
the factory. Electronic repairs des­
.cribed in this section consist only of 
isolating and replacing faulty printed 
wiring cards. Should there be a mal­
function of one of the printed wiring 
cards, it should be replaced with a 
spare card and the defective card sent 
to the depot, or factory; for repair. 

. , 

6-45. STATUS INDICATOR LAMP 
REPLACEMENT. 

1. Refer to Figure 6-12. Remove 
the glass faceplate from the Status 
Indicator by depressing the two spring­
loaded retaining cUps, and 'gently pul­
ling faceplate away from RAM. 

2. Replace defective indicator bulb. 

3. Replace glass faceplate. 

6- 46. PUSHBUTTON LAMP RE­
PLACEMENT. 

1. Refer to Figure 6-12. Grasp the 
edges of the pushbutton lens and gently 
pull straight out - away from RAM. 
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2. Replace defective bulb. 

3. Replace the lens in the pushbutton 
assembly, and press in firmly until it 
latches in place. 

6-47. TAPE SUPPLY LAMP RE­
PLACEMENT. 

1. Refer to· Figure 3-16. 

NOTE 

Carefully note the pOSition of the 
.a,perture 'in'the 'metal shroud 
that protects the tape supply lamp. 
:This aperture must be correctly 
repositioned, to properly illumi­
nate· the Tape' Supply Sensors. 

2. Loosen the small Allen screw se­
curing the metal shroud covering the 
lamp. 

3. Remove shroud by gently pulling 
straight out - away from the tape 
transport. 

4. Replace defective bulb. 

5. Replace shroud, repositibijr. and 
tigh~en setscrew. 

6. Check tape supply sensor adjust": 
ment, paragraph 6-39. 

6- 48. TENSION SENSOR LAMP 
REPLACEMENT. 

1. Refer to Figure 6-13. 



STATUS INDICATOR 
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Figure 6-12. Lamp Locations. 
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Figure 6-13. Tension Sensor Lamp Replacement. 
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2. Turn off transport power. Open 
transport to gain access to the tension 
sensor assemblies. 

3~- Remove the two Phillips head 
screws securing the photocell PWB to 
the sensor assembly (Figure 6-13, 
item A). 

4. Carefully lift the PWB away from 
the sensor, and position to one side of 
the sensor assembly. 

5. Remove the two Allen head screws 
securing the tension sensor assembly 
to the precision plate. 

6. Taking card not to bend the light 
shutter, remove the sensor assembly, 
and position so as to gain access to 
the botton (i. e., side which is mounted· 
to th~ precision plate). 

7. Remove the nylon screw and 
spring clip assembly which holds the 
lamps in the sensor housing. 

8. . ~eplace defective bulb. 
, . 

9. Reassemble and re';' install tension 
sensor assembly, taking care not to 
damage the light shutter. 

10. Replace the photocell PWB. 

6-49.' TAPE GUIDE REPLACEMENT. 

6- 50. Tape guides are secured to the 
tape transport with a single 8- 32 mount­
ing screw, and should be replaced as a 
complete component assembly. Guides 
are provided with a small alighment 
pin, on their mounting surface, which 
is used to properly position the compon­
ent on the transport. Four of the tape 
guides are fitted with tape- holders, . 
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which are not part of the guide ass em­
blM, and must be replaced separately. 

1. Turn off transport power. Open 
transport to gain access to the tape 
guide mounting screws. 

NOTE 

To replace the wrap roller s lo­
cated near the capstans, first 
remove the capstan motor as 
outlined, in. paragraph .-6- 53. 

,2.' 'Remove tape guide mounting screw. 

3. Remove tape guide. 

4. Remove tape holder, if present. 

5. Install tape holder on replacement 
guide. 

6. Install replacement guide, taking 
care to align the mounting pin in the 
hole provided in the tape transport. 

7. 'Reinstall capstan motor and trans­
port connector mounting bracket, if 
previously removed. 

.,6- 51. MAGNETIC HEAD REPLACE':" 
, '''MENT. 

I. Refer to Figure 6-14. Remove 
head- cover and headshield. ' 

2. Remove head- cover standoff mounts. 

3. Disconnect 14 record signal cables. 

4. Remove preamplifier interconnect 
board mounting screw (2 from each 
board), and unplug preamplifiers from 
head assembly. Preamplifiers should 
remain plugged into interconnect boards. 
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Figure 6-14. Magnetic Head Replacement. 
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5. ,Remove 4 head assembly mount­
ing screws. 

6~ Carefully lift head assembly away 
from precision plate. 

'1 •. Remove interconnect board stand­
off mounts (4) from old head assemb~y, 
and reinstall on replacement head 
assembly. 

8. Plug preamplifier into replace­
ment head assembly, and secure inter­
connect boards with mounting screws. 

. 9.' Degauss replacement headstack as. 
.. outlined in paragraph 4-16. 

10. Install new head assembly on 
. transport precision plate. 

II.' Reconnect record signal cables. 
Re- install head- cover standoffs and 
he adshield. 

12.. Perform reproduce head azimuth 
adjustment, as outlined in paragraph 
6-33. . ' 

13.. Perform direct! analog signal 
electronics adjustment procedures, o,r 
FMsignal electronics adjustment pro­
cedures (a~ appropriate), outlined in' 
Section I of this chapter. 

6- 52~ REEL MOTOR .ASSEMBLY 
REPLACEMENT .. 

1. : Turn off transport power. Re­
move tape and tape reels from tranEpOrt •. 

2.- Open transport and latch in the 
fully open pOSition. 

3.' Disconriect reel motor connector 
P21. 
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4. Holding the rear of the motor, to 
prevent dropping, remove the 4 motor 
mounting screws from the fr.ont "of the 
.transport. 

. 5. Remove motor assembly from the 
rear of the transport by pulling assem­
bly straight out of the mounting flange. 

6 •. Install replacement reel motor 
assembly; tighten mounting screws; re­
connect P21. 

6- 53. CAPSTAN DRIVE- BELT RE-
PLACEMENT. 

CAUTION 

Be extremely careful not to nick 
or otherwise damage· capstan sur­
faces when removing or replac­
ing capstan motor. 

L Refer to Figure 6-15:" . 

2. Remove tape and tape reels from 
transport. 

3. Open transport and latch in the 
fully open position. 

. 4. Remove screws securing the trans 
port connector mounting bracket. 
POSition connector bracket so as to per 
mit capstan motor removal. 

5. Remove 5 of the 6 screws securill€ 
the capstan motor to the preciSion platE 
assembly. (Two of the mounting sere\\' 
are located inside the motor housing. ) 

6. Holding the capstan motor assem­
bly with one hand, (to prevent dropping: 
remove the last mounting screw. 
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Figure 6-15. Capstan Motor Assembly. 
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70" With both hands, remove motor 
A~sembly by carefully pulling straight 
{)Ut, away from unit. 

8, Loosen, but do not remove, the 
three screws securing each capstan 
aS$~mbly to the motor mounting plate. 

. 9. Loosen, but do not remove, the 
tour screws securing the motor to the 
motor mounting plate. . 

10. Remove old drive- belts. Clean 
pu.lley surfaces with xylene and cotton 
swabs. 

Ul> Install new drive- belts. Position 
belts on pulleys, orienting as shown in 
FIgure 6-15. 

ia. Apply a 10 lb, + 2. 0 oz force on 
rcapstan assemblies, -in direction shown. 
'Center housing symmetrically on motor 
~Ilting plate, and tighten capstan 
.-oohting screws. 

l1l. POSition differential pulley equi­
<m'Stallt between capstans and tighten 
IjJlotOl" :rnounting screws. 

114. :With the motor still removed from 
'itilf.e'tr.ansport, reconnect motor con­
IJfN5tOl" ·J34 and run motor for one­
llriintite in the FORWARD mode, to 
~'ii:biltzebelts. 

NOTE 

'.To energize the capstan motor 
. While still removed from the 
tape transport, proceed as 
follows: 

, a. Remove reel drive fuse (F4) 
(Figure 2-2). 
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. b. Place a small piece of car~ 
board, or other opaque material, in the 
tape break sensor. 

c. Select a tape speed of 7-1/2 ips, 
and operate the unit in the normal . 
manner. 

d. After performing step (15), 
secure transport power, remove 
material from tape break sensor, and 
re- install reel drive fuse. 

15. Run motor in REVERSE direction. 
Belts should not shift poSition more 
than O. 03- inch. 

16. Re- install capstan motor and 
transport connector bracket. 



CHAPTER 7 

PARTS LIST 

7-1. INTRODUCTION. 

7 -2. This parts list illustrates and 
describes assemblies, subassemblies 
and detailed parts to assist supply and 
maintenance personnel in identifying, 
ordering, and stocking replaceable 
parts at the organizational level. 

7-3. MODEL AND SERIAL. 

7-4. The Magnetic Tape Recorder­
,Reproducter Model RD378/U, serial 

numbers A1 through A7, is coveredby 
this manual. 

7-5.. SPECIAL NOTES. 

7-6. ,Not Applicable. 
; 

7-7.°: MAJOR COMPONENTS LIST. 

. 7-8. The Magnetic Tape Recorder­
Reproducer RD378/U is a unit of AN/ 
SQR-14A Sonar System. 

7 - 9. MAJOR UNIT LIST. 

7-10~ The major Unit List consists 
of the Magnetic Tape Recorder-Repro­
ducer unit. The list contains the unit 
number, nomencalture, name of unit, 
designation, and the page number of 

. the Parts List where the unit parts 
listing start. 

Unit Number Nomenclature Page No. 

. 1 Magnetic Tape 
Recorder-Re­
producer 
RD378/U 
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7-11. PARTS LIST. 

7 -12. Table 7;....1 is a parts list, 
separated into groups by assemblies 
and keyed to associated assembly 
Ulustrations by figure and index number. 
The order of list is in reference desi­
gnator order, with all parts attached 
to the unit first, followed by unit 
assemblies with parts, and subassem­
blies with parts. The relation of each 
part to its next higher assembly (NHA) 
is shown in the list by reference 
designator. 

7-13. Parts listing is prepared in 
tabular form with columns headed as 
follows: 

a. Column 1, Reference Designation. 

This column contains the reference 
designation of parts in accordance 
with USAS Y32. 16. 

b. Column 2, Notes. Options to the 
basic Recorder-Reproducer are 

. indicated in this column. 

c. Column 3, Name and DeSCription. 

This column includes description 
data to identify the parts of the 
equipment and aid in determining 
substitutes. Following the item 
description, the equipment con­
bador's part number, manufac­
turer's part number, part manu­
facturer's federal supply code 
number are shown. 



d. Column 4, Figure and Item 
_ 'Number. 

: This column references the part 
location illustration by figure 
and item number. These numb­
ers 'have two parts; a figure 
number which identifies the cor­
responding illustration, for 
example "7 -1" and an ind~x 

, number which appears on the 
:" illustration adjacent to the spec­

ific component in question, for 
example" -11". Thus the fig­
ure and index number 7-1 (11) 

_, would refer to the part connected 
, by a leadline to index number 11, 

in figure 7-1. 

7-14'. COMMON ITEM DESCRIPTION. ' 
LIST. 

7-15. Not Applicable. 

7-16. "ATTACHING HARDWARE 
LIST. 

7-17. 

7-18. 

Not Applicable. 

MANUFACTURER'S LIST • 

'7-19. Manufacturers are given be-
low in vendor code sequence. Manu­

'facturer code numbers are in accord­
ance with handbooks H4-1 and H4-2. 

Vendor's Code 

05464 ' 

13016 

Name and Address 

Industrical Electronics 
Engineers, Inc • 
Van Nuys, Cal. 

Astro-Science Corp. 
9700 Factorial Way 
South ElMonte, Cal. 

7-2 

71744 

74193 

75915 

81349 

82877 

Chicago Minature Lamp Works 
Chicago" lli. 

Heinemann Electric Co. 
Trenton, New Jersey 

Littlefuse, Inc. 
Des Plaines, nl. 

Military Specification 
Promulgated by Standardiza­
tion Division, Directorate 
of Logistic Service, DSA 

Rotron Inc. 
Burbank, Cal. 
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TABLE'1-1. RECORDER-REPRODUCER, MAGNETIC TAPE,RD378/U,PARTS LIST 

Reference 
Designation . 

1 

1MP1 

1MP2 

1MP3 

lAl 

1A1A1 

1A1A/DS2 

1A1PS1 

1A1W1 

1A1W2 

1A1W3 

1A1W4 

1A2 

1A2B1 

Notes 

Op~ion 

Figure 
. Name and Description . Numb~r 

(Item) 

Recorder-Reproducer Magnetic Tape 7-1 
Assembly RD378/U, Dwg. 95002661, 
Mfr. 13016 

Reel, 14 inch precision less tape, taper 7-1 (7) 
fiange, Dwg. 30004890-4, Mfr. 1301'6 

Reel, 14 inch precision with 3M888tape, 7-1 (8) 
Dwg. 30008031-2, Mfr. 13016 

Reel, 14 inch precision 'With· 3M988 tape 
Dwg. 30008031-9, ~fr. 13016 

·Case Assembly, Dwg. 94001061, Mfr. 7-1 
13016 

Power Distribution Assembly, Dwg. 7-1 (37) 
85009531, Mfr. 13016 

Lamp, 125 V, 6 W, Part No. MS1 7-1 (38) 
15579-6, Mfr. 96906 

Power Supply, input voltage 105-125 7-1 (27) 
volts ac, frequency 47-420 Hz, output 
voltage 28 porm 1. 2 volts dc, 14 amps 
full load, ~g. 85009521, Mfr. 13016 

Cable Assembly; special purpose, . 7-1 (36)' 
electrical, Dwg. 50001391, Mfr. 13016 

Cable Assembly, special purpose, 7-1 (28): 
electrical, Dwg. 50001421, Mfr. 13016 

CabLe Assembly, special purpose, 7-1 (29) 
electrical, Dwg. 50001431, Mfr. 13016 

Cable Assembly., special purpose, 7-1 (30) 
electrical, Dwg. 50001451, Mfr. 13016 

Basic Transport Assembly, Dwg. 7-1 
94001041, Mfr. 13018 

Motor· Assembly, Dwg. 85004481, 7- 1 (23) 
Mfr. 13016 
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TABLE 7-1. RECORDER-REPRODUCER, MAGNETIC TAPE, RD378/U, PARTS LIST 

Reference 
Designation 

lA2Al 

lA2AlFl 

lA2AlF2 

lA2A1F3 

lA2AlF4 
L 
" 

lA2AlA 
" 

lA2A1A2 

1A2A1A2DS1 

lA2AlA3 

lA2A2 

1A2A3 

1A2A4 

Notes . Name and Description 

Transport Chassis Assembly, Dwg. 
85006691, Mfr. 13016 

Fuse, cartridge, 125 voltage rating, 5 
amperes, Dwg. 11000060-23, PartNb. 
313005, Mfr. 75915 

Fuse, cartridge, 250 voltage rating, 2 
amper~s, Dwg. 11000060-16, Part No. 
312002, Mfr. 75915 

7-1 

Figure 
Numb~r 
(Item) 

7-1 (6) 

7-1 (5) 

,Fuse, cartridge 125 voltage rating, 5 7-1 (4) 
amperes, Dwg. 11000060-23, Part No. 
313005, Mfr. 75915 . 

Fuse, cartridge 32 voltage rating, 7 781 (3) 
amperes, Dwg. 11000060-24, Part No. 
313007, Mfr. 75915 

Roller Guide Assembly Dwg. 84002701, 7·-1 (2) 
Mfr. 13016 

Lamp Assembly Dwg. 84.007911,. Mfr. 7-1 
13016 

Lamp, Incandescent, Dwg .. 12000580-1 7-1 (9) 
Part No. , Mfr. 

Tape Guide Assembly, Dwg. 84008041, 7-1 (1) 
Mfr. 13016 

Circuit Card Assembly, eontrollogic, 7-1 (20) 
Dwg. 84007981, Mfr. 13016 

Circuit Card Assembly, ,capstan servo, 7-1 (21) 
Dwg. 84007961, Mfr. 13016 

Circuit Card Assembly, voltage regu- 7-1 (22) 
lator, Dwg. 85004451-1, Mfr. 13016 

7-4 



TABLE 7-1. RECORDER-REPRODUCER, MAGNETIC TAPE,RD378/U,PARTS LIST 

I 

Reference 
Designation 

lA2A5 

lA2A5Al 
.. -

1~2f\5AIDSl 
, 
, 

lA2A5A4 

, 
> • 

lA2A5A2 
, 
~ 

lA2A5A2MPl 

lA2A5A3 

lA2A5A3DSl 

lA3. 

lA3Fl, 
lA3F2 

.. 
IA3S1 

lA3S2. 

lA3S3 

,Notes . Name and Description 

PreCision Plate Assembly, Dwg. 
85004301, Mfr. 13016 

Sensor Assembly, Tape Break; Dwg. 
84007891 Mfr. 13016 

Lamp, 28 volts, Dwg. 12000500, Part 
No. 7387, Mfr. 71744 

Figure 

~Yl~~,r 

7-1 

7-1 

7-1 (10) 

Roller Guide Assembly, Dwg. 84002701 7.:.1 i (11) 
Mfr. 13016 

. 
Capstan-Motor Assembly, Dwg. 7-1 
84007831, Mfr. 13016 .. 

Belt, Mylar Dwg. 30007021, Mfr. 13016 7-1 (25) 

Tape Tension, Amplifier Assembly, 
Dwg. 84002741, Mfr. 13016 

Lamp, Incandescent, Dwg. 12000480, 
Part No. CM8-632, Mfr~ 60640 

7-1 

7-1 (24) 

Reproduce Amplifier Module Assembly, 7-1 (40) 
Dwg. 94001051, Mfr. 13016 

Fuse, cartridge; Dwg. MS90078-12 
Mfr. 96906 

7-1 (35) 

Switch, pushbutton, transport power, 7-1 
Dwg. 05000770-7, Part No. 90EI0A1C 
4F3Jl (W) HINZR13, Mfr. 96182 

Switch, pushbutton, forward, Dwg. 7-1 
05000770-2, Part No. 90EI0A1C2F3Jl 
(G) H1N2R12, Mfr. 96182 

Switch, pushbutton, record, Dwg. 7-1 
05000770-1, Part No. 90EI0AIC2J.o"'3J1 
(G) HIN2RI2, Mfr. 96182 
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TABLE'1-l. RECORDER-REPRODUCER, MAGNETIC TAPE,RD378/U,PARTS LIST 

Reference Figure 
,Notes . Name ~d Description ~umb~r De~ignation Item 

lA3S4 Switch, pushbutton, reverse, Dwg. 7-1 
. 

- 05000770-3, Part No. 90EI0AIC2F3Jl(G' 
: .~ 

HIN2R12, Mf;r. 96182 
; 

lA3S5 Switch, pushbutton, fast rewind, . Dwg. 7-1 
, . 05000770-6, Part No. 90EIOAIC2F3Jl(G) 

HIN2R13, Mfr. 96182· 

lA3S6 Switch, pushbutton, fast wind, Dwg. 7-1 
05000770-5, Part No. 90EI0A1C2F3Jl(G) 
HIN2R13, Mfr. 96182 . 

IA3S7 Switch, pushbutton, stop, Dwg. 05000770- 7-1 
4, Part No. 90E10AIC2F3Jl(Y)HIN2R12 . 
Mfr. 96182 

1A3S8 Not illuminated .. 

lA3S9. Switch, pushbutton, main power, Dwg. 7-1 
" 05000770-8, Part No. 90EI0AIC4F4Jl 

(W)HIN2R13, Mfr. 96182 

1A3S9FL1, Lamp, glow, 28 voits,· midgetflanged 7-1 (17) 
lA3S9FL2 base, Part No. F3, Mfr. 96182 

lA3Al Ci.rcuit Card Assembly, speed change 7-1 (34) 
! : logic, Dwg. 85002012, Mfr. 13016 

1A3A2 Status Indicator Assembly, Dwg. 7-1 
, 84003157, Mfr. 13016 

1A3A2DSI Indicator, status, 28 VDC, Dwg. 7-1 
12000570-2, Part No. 0280-03-4460-

, 1819, Mfr. 05464 

lA3A2DSl Lamp, 28 VDC, Part No. 1819, Mfr. 7-1 (:h6). 
05464 .. 

1A3 Option Reproduce· Amplifier Module, 2 
; C.hannel, Dwg. 94001121, Mfr. 13016 

, 

lA4 Circuit Card Assembly, speed select 7-1 (19) 
encoder, Dwg. 85004741, Mfr. 13016 

• 
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TABLE 7-1. RECORDER-REPRODUCER, MAGNETIC TAPE,RD378/U, PARTS LIST 

Reference Figure 
. Notes . Name and Description ~umbjr Designation . Item 

1A5 Circuit Card Assembly, FM reproduce 7-1 (31) 
amplifierwideband, Dwg. 85006401-1, 
Mfr. 13016 

1A5 Option Circ1:lit Card Assembly, FM reproduce 
amplifier wideband, Dwg. 85006401-2 

1A5FL1 Option Electronic Component Board Assembly, 
40.0 kHz, Dwg. 85006471, Mfr. 13016 

lA5FL2 Option Electronic Component Board Assembly, 
20.0 kHz, Dwg.85006461, Mfr. 13016 . . 

lA5FL3 Option Electronic Component Board Assembly, 
10 kHz, Dwg.85006451, Mfr. 13016 

1A5FL4 Option Electronic' Component Board Assembly, 
5 kHz, Dwg. 85006441, Mfr. 13016 

lA5FL5 Option Electronic Component Board Assembly, 
2.5 kHz, Dwg. 85006431, Mfr. 13016 

1A5FL6 Electronic Component Board Assembly 7-1 (32) 
1. 25 kHz, Dwg. 85006421, Mfr. 13016 

lA5FL6 Option Electronic Component Board Assembly, 
80 kHz, Dwg. 85006481, Mfr. 13016 

"'. " 

1A6 Circuit Card Assembly, reproduce 7-1 (33) 
amplifier, 1 MHz, . Dwg. 85006591-1, , 
Mfr. 13016 

1A6 Option Circuit Card Assembly, reproduce 
amplifier, 2 MHz, Dwg. 85006591, 

" Mfr. 13016 

lA7 Circuit Card Assembly, FM record 7-1 (13) 
amplifier, 8 center frequencies~ 
Dwg. 85004701, Mfr. 13016 

1A8 Circuit Card Assembly, record-bias 7-1 (14) 
amplifer, 1000 ohm impedance, Dwg. 
85003031-1, Mfr. 13016 
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TABLE 7-1. RECORDER-REPRODUCER, MAGNETIC TAPE,RD378/U, PARTS LIST 

Reference Figure 
Notes . Name and Description ~umb~r Designation Item 

1A8 Option Circuit Card Assembly, record-bias 
amplifier, 20, 000 ohm impedance, Dwg. 
85003031-2, Mfr. 13016 

1A9· Circuit Card Assembly, 7.05 MHz bias 7-1,(12) , 
oscillator, Dwg. 85001731, Mfr. 13016, . - .. 

1AI0 Head Assembly, 1 MHz, Dwg. 19000701, 7-1 (15) 
Mfr. 13016 

1AI0.-, ' Option Head Assembly, 14 track, 2 MHz, 
, Dwg. 19000731, Mfr. 13016 
~ 

1Al1 DC-DC Converter Kit, 'reproduce 7-1 
" 

amplifier monitor, Dwg. 7500239~~ , 
Mfr. 13016 

. 
lAltAl DC-DC Converter, Dwg. 84009680, 7-1 (18) .. 

Mfr. 13016 

lA12 Option Accessory Service Kit, Dwg. 75001731, 
Mfr. 13016 

1A13, Mating Connector Kit, Dwg. 75002221, 7-1 
Mfr. 13016 

1A13PI02 Connector, Plug, ,electrical, Part No .• 7-1 
MS3126F20-41P, Mfr. 96906 ' 

1A13PI04, Connector, Plug, electrical, Part No. 7-1 
1A13PI05, , MS3 9012-16-0001,: Mfr.J 81349 " 

lA13P107 .,' ' , 

Through 
1A13P134 

lA13W1 Cable Assembly, ,special purpose, 1-1 
electrical, Dwg. 50001531, Mfr. 13016 

lA14 Option Tape Lock Servo Kit, Dwg. 75002231-1 
Mfr. 13016 

1A15 Option Tape Lock BCD Encoder, Dwg. 7500~231 
2. Mfr. 13016 
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TABLE 7 .. 1, RECORDER-REPRODUCER, MAGNETIC TAPE,RD378/U, PARTS LIST 

R~ference 
P~eigIu~tj.on 

lA16 

lA16CBl 

lA26 

,Notes . Name and Description. 

Blower Kit, 60 Hz, Dwg. 75002281, 
~fr. 13016 

IBlower, Fan, Dwg. 52000090-1, Part 
INo. A074681, Mfr. 82877 

!circuit Breaker, Dwg. 06000880-1, 
Part No. AM33MG6-7~5-250-60~4, 
Mfr. 74193 

Option Blower Kit, 400 Hz, Dwg. 75002281-~, . 
Mfr. 13061 
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CHAPTER 8 

~-I. INTRODUCTION. 

INSTALLATION 

8-7. 
ING. 

UNPACKING AND REPACK-

8- 2. . This chapter contains instruc-
tions and procedures for unpacking, 
repacking, inspecting, installing, and 

> checking out the Magnetic Tape Re­
corder/Reproducer unit. The unit is 
designed for installation in the vertical 
poSition within a standard 19- inch wide 
electronic equipment rack. No special 
tools or materials are required for 
installation. Figure 8-1 show the Mag;.. , 
netic Tape Recorder/Reproducer unit. 
Figure 8- 2 is an outline and mounting 
diagram, and Figure 8- 3 is an inter­
connecting and cabling diagram. 

. 8-3.' SITE INFORMATION. 

8-4. The unit is designed for instal-
'Iation in a standard 19- inch electronic 
equipment rack. The unit must be in­
stalled in a location that is free of 
strong electrical or magnetic fields, 
which could affect the quality of re­
cordings. The unit has a built- in 
blower for internal cooling and re­
quires no external heating or cooling 
when operated between 00 and +540 c. 
Installation in a rack with other units 
that generate excessive heat should be 
avoided. Attention should be given to 
placement of the equipment rack to en­
sure adequate ventilation. 

8- 5. REFERENCE PUBLICATIONS. 

8- 6. Refer to the technical manual 
for Sonar Receiving Set AN/SQR-15 for 
location of the Magnetic Tape Recorder/ 
Reproducer within the set. 

8-1 

WARNING 

The unit weighs approximately 
148 pounds. Two men, and 
preferably three, are required 
for removing the unit from the 
packing case to avoid injury to 

, personnel. 

8- 8. The unit is packed in a reusable 
container. The unit is preciSion made 
and care should be taken not to drop it, 
or subject it to severe handling. Care­
fully remove the unit from the shipping 
container- and check against the packing 
slip for shortages or damage. Refer 
to Table 8-1 for initial inspection 
details. 

NOTE 

All packing materials, includ­
ing the shipping container, are 
reusable. Replace all packing 
material in the container and 
store the container for future 
use. 

8- 9. INPUT REQtnREMENTS. 

8-10. The unit requires Single-phase, 
U5 (+12) volt, 60 Hz power for opera­
tion. - Power is supplied to the unit 
through JlOl on the rear panel. Con­
nector PIOl, which mates to JIOl, con­
nects to the rack power supply to pro­
vide main power to the unit. The unit 
has an internal cooting fan that provides 
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Figure 8-1. Magnetic Tape Recorder/Reproducer Model RD378/U. 
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TABLE 8-1. ITEMS TO BE INSPECTED 

Wires, leads, connections, 
insulation and protective 
coating 

Printed circuits 

Mounting screws 

Loose particles 

Resistors and Capacitors 

Power transistors 

·Solder jOints 

Connectors and receptacles 
\ ." 

:0 

Cables 

Terminal boards 

Pap.el controls 

Meter 

Breaks, burns, corrosion, 
loosened connections or damage. 

. Cracked or inadequate protec­
tive coating .. 

8-5 

Breaks, burnouts, corrosion, 
loosened eyelets and' feed­
through terminals, shorts or 
lack of protective coating. 

For looseness or stripped 
threads. 

Conductive particles, jumper 
clippings, or solder drops. 

Burnouts, bubbles, or lack of 
protective coating. 

Missing mica washers, or lack 
of silicon grease under trans­
sistor mountings. 

Cold solder jOints, excessive 
solder. 

Insec\lre mounting, bent or 
misSing pins, damaged shells. 

Damaged insulation, improper 
routing, kinking, or twisting, 
loose or damaged cable clamps. 

Breaks, cracks, or loose 
terminals, insecure mounting. 

Loose or misSing controls, 
improper switching action. 

Cracked, broken, defaced, or 
misSing readout. 



. TABLE 8-1. ITEMS TO BE INSPECTED (Cont'd) 

'Panel, cover, and chassis 

Transformers and chokes 

Drive belts 

·Relays 

Indicator lamps and sockets 

~ •.. 

. Switches . 
.'; 

Heads 

Bearings 

. Mechanical parts 

Loose or missing attaching hard­
ware, physical damage, illegible 
markings on nameplates. 

Leaking potting compounds, wax, 
. , or other signs of overheating, 

damaged or broken connections, 
insecure mounting. 

Lack of tension or dirty belts. 

Loose or broken connections, 
insecure mounting. 

Mis sing lamps, damaged sockets, 
damaged or missing lenses, in­
secure mounting. 

Damaged connections, insecure 
mounting improper switching 
action. 

Dust, oxide, foreign material or 
excessive wear. 

Smooth rotation with no sticking 
or binding . 

.Obvious damage or wear. 
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necessary cooling during operation. 
Additional cooling is not required as . 
long as an adequate exhaust area is 
allowed for at the rear of the unit when 
mounted in the electronic rack. 

8-lt INSTALLATION PROCEDURES. 

8-12. . UNIT ASSEMBLY. The unit 
requires no assembly other than the 
connection of the power cable to a 
power source (see paragraph 8-15). 

8-13. UNIT MOUNTING. The unit is 
designed to install in a standard, 19-
inch electronic equipment rack. 
Mounting flanges are provided on both 
sides of the equipment case. Each 
flange is drilled with six holes for 
mounting the unit to the rack. Two 
men- are required to lift and hold the 
unit in place while a third man installs 
and tightens the 12 mounting screws. 

8-14. ELECTRICAL CONNECTIONS. 
All external electrical connections' are 
made with connectors located on the 
rear connector panel (see Figure 8- 2). 

· Power input to the unit is made through 
JIOl (POWER). All. control and indica­
tor functions are available through JI02 
(REMOTE) for control of the unit 
through a remote control panel (cus­
tomer supplied). A jack (JI03), REo:" 

· . CORD TRANSFER, is also provided 
· for transferring the record function 

from one recorder to another, if this 
option is installed in the recorder/re­
producer. Tape servo input (if so 
equipped) is made through J104 (TAPE 
SERVO). Servo reference output is 
made through JI05 (SER VO REF OUT­
PUT). Jacks J107 through JI20 are 
provided for signal inputs to channel I 
through 14 record amplifiers. Ampli­
fied outputs from the reproduce heads 
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are through Jl21 through Jl34 for chan­
nels I through 14 respectively. A mating 
connector kit is supplied with the re­
corder/reproducer. This kit consists 
ofa power cable for connecting 115 volts, 
single pbase, 60 Hz power to JIOl, and 
connectors to be used in the construc­
tion of cables for other external connec­
tions. Tbirty BNC connectors are pro­
vided for constructing cables for mating 
with JIM, JI05, and J107 through J134. 

_ These cables should be made of single . 
conductor, shielded wire (type UG-88/U) 
of required length. If remote control is 
required in the installation, a cable may 
be fabricated from the supplied connec­
tor., and a 40- conductor shielded cable 
of the required length. Pin assignments. 
are shown in Figure 8- 4. 

8-15. INTERCONNECTION INSTRUC­
TIONS. All internal connections in the 
unit are made at· the factory and no 
further interconnections are necessary. 

8-16. SERVICING INSTRUCTIONS 
BEFORE OPERATION. 

NOTE 

Most cleaning solvents are flam­
mable and should be kept away 
from open flames and hot sur­
faces. They also should be used 
only in well-ventilated areas, as 
man,. emit toxic fUmes. Failure 
to take these precautions can re­
sult in equipment damage and 

. bodUy harm or death to personnel. 

8-17. Before attempting to operate 
the unit, it should be carefully inspec­
ted (see Table 8-1). The magnetic head 
assemblies should be cleaned with 
Xylene (Federal Specification TT-X-
916B) or equivalent, using a dampened 



cotton swab. If the unit has been used 
preViously at another location, or has 
been in storage for a long period, 
heads should be demagnetized as des­
cribed in Chapter 4. 

CAUTION 

"Liquid cleaning solvents can 
cause damage to the polyure:­
thane surfaces of the cap­
stan shafts, and should not be 
used. If cleaning is required, 
use a soft, lint-free cloth. 

NOTE 

All bearings within the unit are 
, sealed and lubrication is not 
necessary during the life of the 
recorder. 

8-18. GROUNDING INSTRUC'IIONS. 
The chassis of the unit is grounded 
through the ground wire of the power 
cable. No additional grounding or 
bonding is necessary. 

8-19.' INSTALLATION CHECKOUT. 

8- 20., " " PHASE 1 - INSTALLATION 
INSPECTION AND PREENERGIZING 

',PROCEDURE. The following proced­
ure should be followed prior to 
energizing the ull:it. 

Step 

1. Visually check the unit 
for obvious faults, using 
Table 8-1 as a checklist. 

2. Make certain that all 
plug- in printed wiring 
board assemblies (record 
reproduce amplifiers, etc.) 

Check 

( .) 
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Step Check 

are properly seated in 
the correct connectors. ( ') 

3. Verify that JIOl 
(POWER) is properly con­
nected to a 115 volt, 60 Hz, 
single-phase power source, 
and that continuity exists in 
power transmission cable ' 
wires. ( ) 

4. Check cables to input 
and output connectors on 
the ,rear connector panel for 
continuity and proper con-
nections. ( ) 

5. If proviSion for remote 
control is a part of the instal­
lation, ensure that continuity 
exists in all remote control 
cable wires and that "the cable 
is properly connected to JI02 
and th~ remote control panel. ..(" ) 

6. Verify that all test equip­
ment listed in Chapter I is on­
board, operating satisfactorily, 

"and has" been calibrated. ( ) 

, 7. Verify that the Allow-
ance Parts List (APL) is on-
board and the Coordinated 
Shipboard Allowance List 
includes the eqUipment data. () 

,8. Verify that all field 
changes, shipalts, and 
mandatory retrofits, if any, 
have been accomplished. ( ), 

9. Check for ob8tructions 
that might prevent proper 
rotation of reels and capstans. () 



CONNECTOR WIRING DATA CONNECTOR WIRING DATA 
RECEPTACLES PIN FUNCTION RECEPTACLE P N FUNCTION 

Ilor A 112 V6()HZ HOT· J102(CONT.) k REMOTE SPEED SEL 
I-~ B 15 V 60 H; :JM 
I-~ C GROUND 
I-~ D ISPARE 

JI0l E SPARE 

m "PAR. 
n SPARE 
p SPARE 

- q SPARE 
r SPARE 

JI02 A GR UNu s SPARE 
B RH R IND :A· OR ~2 SPARF 
C FORWARD INDICATOR 
0 RETURN RECORD RECEPTACLE FUNCTION 
E COMMON (AMPU 104 TAPE SERVO INPUT 
F +28V AMPl "E vr IUl 01 'PI!l 
G APE BREAK NO :HA ~Nfl IrJI PUT 
H ~NU lJ~ IAI'~ I NU 
J FORWARC 1 
K I REI )RU 
L REVERSE Jll1 5 
M FAST WIND JIl2 6 

-' N FAST REWIND 0 J113 7 
0:: P 1-718 IPS !z R TRANSPORT POWER 0 

J1l4 8 
Jl15 9 

u S PHASE LOCK TEST PT ... 
T TAPE METER + ) ... 

0 

~ U REVERSE INDICATOR 
0:: V +20 V 

Jl16 10 
J117 1 
Jll8 12 
J119 13 

W +18.5 V JI20 CHANNEL 14 INPUT 
X +5 V J 21 CHANNEL 1 OUTPUT 
y +15 V Jl22 2 
Z TAPE METER (-) JlZ3 3 
a COM (INDICATORSI J124 4 
b +28V IINDICATORS) Jl25 5 _ .... 
c STOP Jl26 6 

... - !t 3-3/4 PS ?] 7 
e 7-1/2 IPS Jl28 8 
f 15 IPS JI29 9 

I j(J I P~ l3C Ie 
h 60 IPS PI 1 

102 j 1120 IPS 132 12 
133 l3 
134 (HANNtl 14 OUTPUT 

Figure 8-4. Rear Panel Connector and Pin Assignments. 
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Step Check 

10 •. Verify that front dust 
cover and basic transport assem­
blymove freely on their hinges 
and latch firmly into place. ( ) 

. li. :Ensure that the instruc-
tions in paragraph 8-16 have 
been complied with. . ( ) 

12. After steps 1 through 11 . 
have been performed, it 
should be safe to turn on the 
unit.: ( ) 

8- 21. PHASE 2 - INITIAL TURN- ON . 
AND PRELIMINARY TEST. This pro­
cedure provides instructions for ener­
gizing the equipment for the first time. 
Refer to Chapter 2 and Figure 2-1 for 
a description of operator controls and 
indicators. The MAIN POWER switch 
should be off before starting procedure 
below. 

1. Place a full reel of demagnetized 
, tape (supply reel) over reel motor hub, 

guiding it past the three front mounting 
pads until it rests on the base of the 
lower hub. 

2. Turn reel in either direction until 
locking detent locks into a slot on the 
inner~ surface b~ the reel. 

'3. Holding reel firmly against hub 
base, thread inner flange on hub and 
turn clockwise until supply reel is held 
firmly in place. 

4. Place an empty reel (take-up 
reel) over upper hub, guide it toward 
inner knob, and allow bottom of reel to 
rest 'against three mounting pads. 

8-10 

Rotate reel to lock detent into slot on' 
reel inner surface. 

5. Thread outer flange on hub and 
turn clockwise until take-up reel is 
firmly secured. 

6. Remove several turns of tape from 
Supply reel and thread it through tape 
transport along top tape guides, around 
capstan drive, across heads, and along 
bottom tape guides, as shown in Fig­
ure 8-5. 

7. Secure tape on take-up reel with 
approximately two turns of tape on the 
reel. Tape slack will be taken up 
gently when power is applied. 

8. Verify that all steps of the proce­
dure in paragraph 8- 20 have been 
performed. 

CAUTION 

If unit fails to operate properly 
at any of the steps in this pro-

, cedure, press MAIN POWER 
switch to off and refer to trouble­
shooting procedures in Chapter 5. 
Locate symptoms and take cor­
rective action before proceeding. 

- 9. Press MAIN POWER and TRANS­
PORT POWER switch on. Indicator 
lamp should Ught. 

10. Allow 15 minutes for warmup and 
stabilization. Then, using a VTVM 
connected to Test Points 1 and 2 (VOLTS 
and GND) on the RAM coritrol panel 
(voltmeter on panel is accurate only to 
+10%) and the VOLTAGE CHECK switch, 
check voltages at all five switch pOSitions 
(+5 V, +15 V, +18.5 V, +20 V, and +28 V). 
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Figure 8-.5. Tape Threading Diagram. 
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NOTE 

Tolerances for voltages are: 
+5.5 V +10%, +15 V + 5%, +IS. 5 V 
+1%-, +20 V +1%, and +2S V + 5% . 

.. The +5 V arid +15 V are fixed 
voltages and if not in tolerance 
the voltage regulator printed 
wiring board must be checked. 
The +IS. 5 voltage may be aq ... 
justed by RS on the voltage re­
gulator printed wiring board • 
. The +20 voltages may be adjust­
'ed by Rl5. The +2SVpower" 
supply is not adjustable. . 

11. Press TRANSPORT POWER '. 
switch on. Indicator should light. 
Select 1-7/S ips with transport SPEED 
SELECT switch. Status panel indica­
tor should indicate 1-7/S. 

12. Press FORWARD and RECORD 
. switches on. . Indicator lamps should 
light Tape should move forward at 
1-7/S ips from supply reel to. take-up 
reel. Check that tape is tracking 
properly over tape guides, capstans, 
and head assembly. 

13. Press .STOP switch. Tape should 
stop smoothly with tension maintained 
across head assembly and STOP indi­
cator lamp should light. 

140 Provide 10 kHz,!. 0 V rms signals 
to the inputs of all record channels 
(Jl07 through JI20). Press FORWARD 
and RECORD switches. 

15. Using a VTVM, check each output 
" connector (J121 through Jl34) for an 

output signal. 

16. Press FAST WIND switch. Indi­
cator should light, and tape speed should 

~ .. -
• $..,: 
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accelerate rapidly to 240 ips. Press 
STOP. Tape should come to a smooth 
stop with tension maintained across 
head assembly. 

17. Press FAST REWIND switch. 
Indicator should light and tape should 
accelerate rapidly to 240 ips. Allow 
tape to run completely off reel. Reels 
should come to a smooth stop. status 
panel indicator should display END OF 
TAPE. 

IS. Repeat steps 12, 13 andI6 for 
~tP~.t tape speeds. Observe status indi­
cator for correct display of tape speed. 

NOT~ 

If installation includes a remote 
control panel with remote speed 
select, place SPEED SELECT 
switch in REMOTE poSition and 
repeat steps 12 through 17 from 
remote control poSition to verify 
that all switches are functioning, 
properly. 

S- 22. PHASE TIl - INSTALLATION 
VERIFICATION TESTS. EqUipment 
performance checks are contained in 
Chapter 6. It is not necessary, how­
ever, to perform all the tests to verify 
eqUipment operation. Af:ter the opera­
tional control check given in paragraph 
8- 21 has been completed, the following 
checks are sufficient to determine that 
the unit is functioning properly. 

a. Bias and record level check, 
paragraph 6-13. 

b. FM deviation and center frequency 
check, paragraph 6- 23. 



" c. Frequency response check, para- Paragraph 
graph' 6-19. - Number 

- Following these checks, and any corr- 8-21 (cont'd) 
. ~ctive action required, the unit should 

be fully operable. 

8- 23. INSTALLATION STANDARDS 
SUMMARY SHEET MAGNETIC TAPE 
RECORDER/REPRODUCER RD378/U 
NAVSHIPS. 

INSTALLATION STANDARDS SUMMARY 

Record on this summary sheet the test 
indications which have been obtained 
during the installation verification test. 

Paragraph 
Number 

8-20 

8-21 

Ref. Std. 

1 check 
2 check 
3 check 
4 check 
5 check 
6 check 
7 check 
8 check 
9 check 

10 check 
11 check 

1 check 
2 check 
3 check 
4 check 
5 check 
6 check 
7 check 
8 check 
9 check 

"1 

THE END 

8-13 

. 

Ref. Btd 

10 +5V VDC 
+15V VDC 
+18. 5V VDC 
+20V -VDC 
+28V-, -VDC 

11.' check 
12 'check 
13 check 
14 check 
15, ' check 
16 check 
17 check 
18 check 

" 

. ;;'. 
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APPENDIX A 

ADDENDUM TO OPERATION AND MAINTENANCE MANUAL 

AIRBORNE RECORDER/REPRODUCER MODEL M-14G. 

This addendum provides information covering a specially configured 28-channel 
Model M-14G Reproduce System. This addendum should be used in conjunction with in­
formation contained in the basic Jv\-14G operation and maintenance manual. 
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SECTION A-1' 

INTRODUCTION AND DESCRIPTION 

A1.l INTRODUCTION 

Al. 1. 1 Scope. This appendix supplements information contained in the 
basic Model M 14-G Opera"tion and Maintenance Manual to provide coverage for the 
Model M14-G 28-Track Wideband Reproduce' unitt referred to hereafter as the M14-G 
Reproducer. 

A1.1.2 General Description. The M14-G Reproducer {Figure A1-1Lis de-
signed to provide simultaneous 28-channel reproduce capability at any of six electri­
cally selectable tape speeds of 1-7/8, 3-3/4, 7-1/2, 15, 30, 'and 60 inches-per-second. 
The M14-G Reproducer is identical to the M 14-G Record/Reproduce system, except that 
the M-14G 28-Track Reproducer contains a second Reproduce Amplifier Module (RAM) 
assembly, rack-mounted directly beneath the M14-G Reproducer housing, a 28-Track. 
Magnetic Head Assembly, new Direct Reproduce Amplifiers, Preamp\ Hiers, and volrage 
regulators. In addition, the original RAM shipped with the M14-G Record/Reproduce 
system was modified to the configuration of the additional RAM except for th~ retention 
of the local control function built into the original RAM. The original RAM was re- . 
identified as part number 94001221-3 while the additional RAM is identified as part 
number 94001221-4. 

A1. 1. 2.1 Whereas the reproduce preampl ifiers are mounted directly beneath the 
magnetic head assembly on the M14-G Record/Reproduce system, the larger current 
mode 'preampl ifiers are located within each RAM (-3 ,and -4). See Figure Al-2. In 
order to utilize the 28-track head assembly in the M14-G Reproducer, the record amp­
lifier connectors were removed from the standard M14-G. In place of the EVEN . 
numbered record ampl ifier housing, a connector mounting plate has been installed 
with a connector to accommodate the new reproduce head outputs. (See Figure AI-I.) 

A1.1.2.2 Operation and mainten'ance instructions for the modifications are con-
tained in this addendum, as well as system interconnect information and parts listing. 
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MODULE 94001221-3 

(EXI STING) 

REPRODUCE AMPLIFIER 
MODULE 94001221-4 
(SEE FIGURE AI-2) 
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Figure )\1-1 

28-TRACK M14-G REPRODUCE SYSTEM 
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A T~OJl COMPANY 

SECTION A-II 

INSTALLATION AND OPERATION 

A2.1 INTRODUCTION. This section provides instructions for install ing 
and operating the M14-G 28-Track Reproduce.Amplifier Modules used in conjunction 
with the M~14G Recorder/Reproducer, and a table of functional characteristics of the 
M-14G Reproducer. . 

A2 •. 2 UNPACKING. System components (including accessories) are packed 
. for shipment in accordance with standard commercial practices for shipment by air 

freight, rail, or truck. The assemblies should be c~refully removed from th·e shipping 
container, and the container, complete with all bracing, lining and padding, should 
be retained for use in the event of reshipment. . 

A2.2.1 Installation. The slide-mounted M14-G 28-Track Reproduce Ampli-
. fier Module (RAM) part number 94001221-4 is designed to be installed directl.y beneath 
the M14-G Reproducer in a rack:-mounted position. The interconnect cables supplied 
with the RAM (-4) were designed for this rack-mounted configuraticm in a standard 
19-inch electronic equipment rack. Oytline dimensions and mounting information .are 
shown in Figure A2-1. System interconnection cables should be installed as shown in 
Figure A2-2. When mounting the unit, ensure that adequate space is provided for 
access to the connectors at the rear of t~e un it. 

A2.2.2Electrical Connections.. Connector type and location are given in 
Figure A2-2. Connector pin assignments are given in Tables'A2-1 through A2-5. 
Functional characteristics of the 28-track M-14G Reproduce System are listed in 
Table A2-6. 
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A2. 3 OPERATION. The 28-track Reproduce Assembly has no loccil 
controls and is operated, automatically, by control signals from the M-14G control 
unit. The un it must be interconnected with the recorder for all operation and 
alignment purposes. For alignment and adjustment procedures, refer to Section A-IV 
of th is addendum. 

PAGE NUMBER 

A2-2 
DOCUMENT NUMBER 

95002669 
Appendix A 

, 



~ 
.... . . . . 

...... 

19.00 IN.; 

Figure Ai-l 

Outline and Installation 

A2-3 

26-t/4 IN. 

95002669 
Appendix A 



.. 
'\.. 

.. _-- -

REAR VIEW Of MI4-G 

0 000 000 00 00000 
Jl21 J134 

SERVO lJI02 .....,. 

TAPE REF REMOTE 
SERVO OUTPUT 

0 0 0 0 
Jl01 lJ149 Jlo4. Jl05 J102 
PWR MONITOR REMOTE 

I----------·------~ 

I .1 
I . I 
I . . . RAM 94001221-3 .. .. I 
~---------------. --' 

.-.;:a iIII.~ P+*f* .. • rmr 

.• 
J157 J158 J159 J160 J161 Jt62 J163 

0 ·0 0 0 0 0 0 
Jl64 J.165 J166 J167 J168 J169 J170 

0 0 0 0 0 0 0 ·0· 
Ft 

J153 
.. .. J156 

CONTROL MONITOR 

.RAA 94001221-4 
" ./ 

_._._- _ .. -- -- .. 

" .-/ 

Figure A2-2 
System Interconnection Diagram 

95002669 
Appendix A 

.. 



: ' 

1,.:;.,':-; ... ~ ASTRO-SCIEN C E co R po RATION 
~ A ~DR COMPANY 

Table A2-1 

28-track Reproduce Assembly Pin Assignments 

Signal Input Connectors J15l, J156 

J15l 
-ODD. 

Channels 

1 
3 
5 
7 

9 
11 
13 
15 
17 
19 
21 
23 
25 
27 

Cable Ground 
Spare 
Spare 
Spare 
Spare , 

(RAM 94001221-3) 

J156 
EVEN 

Channels 

2 
4 
6 
8 

10 
12 
14 
16 
18 
20 

·22 
24 
26 

0' 28' 

Cable Ground 
Spare 
Spare 
Spare 
Spare 

(RAM 94001221-4) 

PAGE NUMSER 

A2-5 

Connector 
Pin Numbers 

H 

.B 

J 
C 

K 

0 

L 

·E 

M 
F 

T 

P 
U 

R 

.A 
G 

N 
·S 

V 
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RAM 94001221-3, -4 

Tobie A2-2 

28-Track Reproduce Assembly Pin Assignments 

RAM94001221-3 
J152 
000 

Channels 

1 
3 
5 
7 
9 

11 
13 
15 
17 
19 
21 
23 
25 
27 

Cable Ground 
Spare .. 

.. 

.. 

Signal Output Connector J152 

RAM94001221-4 
J152 
EVEN 

Channels 

2 
4 
6 
8 

10 
12 
14 
16 
18 
20 
22 
24 
26 
28 

Cable Ground .. 

Spare .. 
.. 
.. 

. PAGE NUMBER 
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Connector Pin No. 

H 
B 
J 
C 
K 
o 
L 
E 
M 
F. 
T 
P 
U 
R 
A 
G 
N 
S 
V 
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RAM 94001221-3 

Table A2-3 

.. 28-Track Reproduce Assembly Pin Assignments 

FUNCTION 

Coble Shield 
Record 
Forward 
Record 
Common (Ampl ifier) 
+28 vdc 
Broken Tope 
End of Tape 
Forward 
Spare 
Reverse 
Fast Wind 
Fast Rewind 
1-7/8 ips 
Spore 
Remote Speed Se I ect 
Phase Lock Test Point 
Ml (+) 
Reverse 
+20 v 
+ 18.5 v 
+5 v 
+15 v 
Ml (-) 
Common (Indicators) 
+28 v (Indicators) 
Stop 
3-3/4 ips 
7-1/2 ips 
15 ips . 
120 ips 
60 ips 
30 Jps 

Control Connector J 153 

.' 

PAGE NUMBER 

A2-7 

PIN NO. 

·A 
B 
C 
D 
E 
F 
G 
H 
J 

OK 
L 
M 
N 
P 
Q 

R 
S 
T 
U 
V 
W 
X 
Y 
z. 
a 
b 
c 
d 
e 
f 
j 
h 
g 
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RAM 94001221-4 

Table A2-4 
-

28-Track Reproduce Assembly Pin Assignments 

FUNCTION. 

Cable Shield 
Spare 
Common (Ampl ifier) 
+.28. v (Ampl ifier) 
Spare 
1-7/8 ips 
Spare 
Spare 
7-1/2 ips 
15 ips 
30 ips 
60 ips 

Control ConneCtor J153 

RAM 94001221-3 

Table A2-5 

PIN NO. 

A 
B thru D 
E 
F 
G thru N 
P 
Q thru Z 

. a thru d 
e 
f 
9 
h 

28-Track Reproduce Assembly Pin Asignmenfs 

Power Input Connector J155 

FUNCTION 

115 vae (Hot) 
Common (115 vac) 
Power Relay 
Chassis Ground (Cable Shield) 

PAGE NUMBER . 
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PIN NO. 

A 
B 
C 
D 
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28-Track M14-G Reproduce System 

Table A2-6. FUNCTIONALCHARACTERISTICS 

Power Requ irement: 

Modes Of Operation: 

Input/Output: 

Freguency Resp'onse & 
Signal-ta-Noise Ratio: . 

Tape Speed (ips) 

1-7/8 
3-3/4 
7-1/2 
15 
30 
60 

Frequency Response & 
Signal-to-Noise Ratio: 

Tape Speed (ips) 

.... "1':"7/8 
3-3/4 
7-1/2 
15 
30 
60 

Reproducing Tapes from 
ASC GPAR/MARS-1428(L T)-3B 

Tape Speed (ips) 

1-7/8 
3-3/4 
7-1/2 
15 
30 
60 

115 vac, :f10%, 50/60 Hz ± 5% single phase 

Reproduce - Forward/Reverse 

28 channels of data, 400 Hz to 1. 0 MHz at 60 ips 
for Direct/Analog reproducing. 

Direct Bandwidth ± 3 dB sIN Ratio 

800 Hz - 31.25 KHz 
800 Hz - 62.5 KHz 
800 Hz - 125 KHz 

·800 Hz - 250 KHz 
.800 Hz - SOO KHz 

800 Hz - 1.0 MHz 

± 3 dB, all speeds 

Bandwidth ± 3dB 

400 Hz to 31:0 KHz 
400 Hz to 62~ 5 KHz 
400 Hz to 125 KHz 
400 Hz to 0.25 MHz 
400 Hz to 0.5 MHz 
400 Hz to 1.0 MHz 

20 dB 
20 dB . 
20 dB 
20 dB 
20 dB 
20 dB 

sIN Ratio 

18 dB 
18 dB· 
18 dB 
18 dB 
18 dB 
18 dB 

Flutter p-p 
(2-Sigma) 
Tach Servo 

Dynam ic Skew 
Microseconds 

(Adjacent tracks on same 
head stacks) 

Record 
Time 

2.S00h 
1.50% 
0.85% 
0.70% 
0.60% 
0.45% 

PAGE NUMBER 
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± 12.8 
± 6.4 
± 3.2 
± 1.6 
± 0.8 
± 0.4 

.. 16 hrs 
8 hrs 
4 hrs 
2 hrs 
1 hr 

.30 min 
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28-Track M14-G Reproduce System 

Table A2-6. FUNCTIONAL CHARACTERISTICS (Cont) 

Tape Speeds: 

Operating 

FAST WIND/REWIND 

Data Reproduce Channels: 

Tape Type: 

Operational Direction: 

Start Time: 

Stop Time: 

Jitter: 

Speed Accuracy: 

End-of-Tape / 
·Tape Remaining, 
Tape Break Sensors: 

Local Controls 

"Remote· Controls: 

," 

Maanetic Head Track GeometrY: 
(28-T rack I nterlaced Reproduc~) 

1-7/8, 3-3/4, 7-1/2, 15, 30 and 60 inches-per- .. 
second. 

240 ips 

28 

3M Type 888 or equivalent; 9200 ft. of one-inch­
wide tape per 14-inch reel. 

Operates in either forward or reverse direction. 

Less than 5 se~onds at 60 ips 

Less than 3 seconds from 60 ips 

Less ·than 0.5 }Jsec in a 200"jJsec interval on any 
track at 60 ips, without tape servo. 

± O. 2<'A> of nominal 

Optical systems which stop transport in event of 
. tape breakage or end of tape. Indicators show"". 

amount of tape remaining on supply reel and tape 
break or end-of-tape condition. 

MAIN POWER on/off, TRANSPORT POWER on/off, 
SPEED SELECT, FORWARD/ REVERSE, RECORD, 
F~ST WIND, FAST REWIND. " 

Provision for all local control functions except 
SPEED SELECT, via J102. Customer supplies re­
mote control panel and switching circuitry. 

Width; 0.025 inches; Spacing; 0.035 inches; 
Interlace distance/ 1.500 inches ± 0.001 inches. 
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28-Track M14-G Reproduce System 

Table A2-6. FUNCTIONAL CHARACTERISTICS (Cont) 

Data Signal Output Level: 

Direct Adjustable (1.0 vol t rms nom inal at normal 
record leveQ 

Normal Record Level: 2% Third Harmonic 

Power Consumption: Less than 400 watts 

Operating Temperature: 

Relative Humidity: 15% to 95% without condensation 

Mechanical Shock: 

Operating: ± 15 gravity, 11 ms 

Crash Safety: 30 gravity 

Operat i ng Vibrat ion: (0.8% peak-to-peak flutter at 60 ips) 

4 to 15 Hz 0.06 inches double amplitude 
•••••• • •••• , .. > . .. ~. ~ ',. " -, ~";'. ~ ~.; , .~ , ... ~ .-

16 to 25 Hz 0.04 inches double amplitude 

26 to 33 Hz 0.02 inches double amplitude 

.. 

_.,: •.••• i 
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SECTION A-III 

THEORY OF OPERATION 

A3.1 INTRODUCTION. Since the M14-G 28-Track Reproducer is identical 
to the basic M 14-G Recorder/R~producer except for differences within the magnetic head 
assembly and the Reproduce Ampl ifierModules (RAM); theoretical discussions herein will 
be confined to the unique differences between RAM electronics suppl ied with the basic 
M14-G Record/Reproduce unit, and the differences between both RAM units supplied with 
the M14-G Reproducer, 94001221-3 dnd 94001221-4. 

A3. 1. 1 Scope. The data in this section is presented to fami! iarize the user with 
-the equipment and as an aid in isolating equipment malfunctions which may occur during 
operation. Functional subdivisions of the unit are covered separately. Refer to Figures 
Al-1 and A1-2 for location of major components •. 

A3.2 SYSTEM DESCRIPTION. Refer to Figure A3-1. The M14-G 28-Track 
Reproducer, with Reproduce Amplifier Module~ 94001221-3 and 94001221-4, provide 
simultaneous 28-channel reproduce capab iI ity at cny of six electrically selectable tape 
speeds of 1-7/8, 3-3/4, 7-1/2, 15, 30, and 60 inches-per-second. The basic M14-G 
Record/Reproduce unit provides only 14 channels of reproduction at each of the above 
tape speeds. Both the 94001221-3 and -4 RAM units contain 14 Reproduce Amplifiers. 
(85004971) and seven Dual-Channel Preamplifiers (85004961) each. A +15-Volt dc 
Voltage Regulator (85003001) and a +20-Volt dc Voltage Regulator (85002601) are also 
contained in each RAM unit to provide operating voltages for the Reproduce. Ampl ifiers 
and Preampl ifiers.· The larger current mode preampl ifiers are located within the RAM 
(94001221-3 and -4) for the M 14-G Reproducer (28-tracks). The 94001221-4 RAM unit . 
has no local controls, and is operated automatically by control -signals from the M-14G 
Reproducer through the control unit 94001221-3. RAM 94001221-4 is separate from the 
M14-G Reproducer and is slide-mounted in a standard 19-inch rack directly beneath 
the M14-G Reproducer housir·~g. Mating connector cables 50001721 (Monitor/Remote) 
and 5001731 (Remote;Power) provide system interconnect between the 94001221-4 and 
the M14-G Reproducer. . 

A.3.3 ~. REPRODUCE PREAMPLIFIER (85004961). Refer to Figure A3-2. Each 
Reproduce Preamplifier consists of two separate preamplifier circuits moontedon a single 
plug-in printed wiring board. As shown, the output of the reproduce head is:capacitor 
coupled to the base of ampl ifier 02. The output of 02 js, directly coupled to the emitter 
o~ 01, with'degenerative fee-dback provided by resistor Rl. The output of 01 is directly 
coupled to the output emitter-follower (Q3), which provides current gain and impedance 
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matching to drive the Reproduce Amplifier. Zener diode CRl and capacitor <:;6 provide 
stable operating voltage for output transistor Q3. Transistors Q4, Q5, and Q6 provide 

. similar functions. for the second reproduce channel: 

A3.4 REPR ODUCE AMPlI FIE R (85004971) 

A3.4.1 General Description. Refer to Figure A3-3. The Reproduce Ampl ifier 
provides ampl itude and phase equal ization for the direct record/reproduge system. As 
shown, the circuit conta ins an overall LEVEL control (Rl), and separate ampl itudeand 
phse equal izat ion circu its for each tape speed (1-7/8 thru 60 ips). Through the uti! iZa­
tion of both fixed and variable circuit components, the gain of the ampl ifier is caused 
to decrease as input frequency increases. This rolloff occurs at the rate of approximately 
6 dB/octave to compensate for the normal 6 dB/octave increase in output from the repro-

"duce head • 

. A3.4.2 Input Stages. The output signal from the Reproduce Preamplifier is ap-
plied to the Reproduce Amplifier across the reproduce LEVEL control (Rl), which serves 

. as the overall gain control for the ampl ifier. After passing through the ampl ifier input 
stages (Q1 OQ4), the unequal ized reproduce signal is applied to the ampl itude equaliza­
tion networks, through resistor Rl1, and through the high-frequency compensation network 
consisting of RllO, C49, and the HIGH FREQ. ADJ. trimmer (C48). MI D FREQ. ADJ. 
control (R28) serves to control the overall signal loss introduced by the reactive equal iza­
tion components. 

A3.4.3 low-Frequency Equalization. At low-frequencies, when the recorder 
is operated at 30 or 60 ips, the capacitive reactance of C12 is high compared to the re­
sistance of R29 and R30. Therefore, these resistors become the controll ing element in " 
determining low-frequency response. The low-frequ~ncy gain of the ampl ifier, at 30 and 
60 ips, is therefore determ ined by the setting of the LF ADJ. control (R29). As frequency 
increases, the reactance of C 12 decreases, providing a progressive rolloff in ampl ifier 
gain, in proportion to input frequency. Separate low-frequency equalization networks 
are used for the high (60 and 30 ips) and low (15 thru 1-7/8 ips) tape speeds. 

A3.4.4 High-Frequency Equalization. At approximately the midpoint in the 
recorder/J'eproducer ba"ndwidth, a sharp rolloff" (-18 dB/octave) occurs~ due to the char­
acteristics of the reproduce head. To compensate for this rolloff, a parallel resonant 
lCR network, "consisting of Ll, C14, R33, R34, and R94, is utilized to increase the 
overall impedance of the equalization circuits, to these frequencies. BANDEDGE ApJ. 
contrnl R1A. c"," .. "","c to "'dillct +ho g"':n of th"'" Ql'Y"lnl ifi", .. rtf I..j,.,h-f .. o'"'ue .... ,.;O,. h" ,..0 .... 1- .. 011 :ng ..... _. .... .... _ • .,_.., _ ,_..,1 ••• _ _". I I _ III,..... '" I_I _. n.~. "-""1 ........ vJr wI .. '"" •••• II 

the reacta!,)ce of the lCR network. Since the bandwidth of the recorder/reproducer" 
doubles with each progressive increase in tape speed, a separate high-frequency equaliza­
tion network is utilized for each speed. 
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A3.4.5 Equal ization Select Circuits. Proper high-frequency equal ization 
circuits are selected, automatically, with tape speed selection, by grounding one of 
the speed select I ines (pins 5 thru 10). When the 60 ips tape speed is 'selected, for ex­
ample, ground is provided at pin (7) of the Reproduce Amplifier. This causes transistor 
Q12 and Q13to conduct, providing a ground return path to the 60 ips equal izer, through 
resistor R94. Transistors Q14thru Q23 perform the same switching function for the 30 thru 
1-7/8 ips high-frequency equalization networks, when their respective speed select lines 
are grounded. 

A3.4.6 Phase Equal ization. The purpose of the phase equal ization circuit is to 
compensate for the phase distortion introduced by the ampl itude equalizers, and to restore 
proper phase relationships of the various signal frequency components. From the amplitude 
equalization networks, the signal is routed through capacitor C4 and emitter-follower Q4, 

, ,to the phase splitter/ampl ifier Q5. Transistor Q5 provides two identical output signals 
that are 1800 out of phase with each other. The signals are then recombined through the 
phase restoration network consisting of R17, R18, C6 thru ell, and R2l, to restore proper 
signal phase. Separate phasing capacitors (C6 thru Cll) are used for each tape speed, 
and are automatically connected into the circuit by'switching transistors Q6 thru Qll, 
when one of the speed select I ines (pins 5 thru 10) is grounded. Variable' resistor R20 
(2/3 BANDEDGE ADJ.) serves to balance the amplitude of the two outputsigncils from 
Q5.PHASE ADJ. control R18 permits adjusting circuit reactance for proper phase resora­
tion. ' 

A3.4.7 Output Stages. From the pha'se equalizer, the signal is roufed through 
emitter-follower Q24 to a bank of low-pass filters, which remove high-frequency noise 
outside of the recorder bandwidth. Separate fil ters are used for each tape speed, and are 
automati~ally selected when one of the sp~ed select lines are grounded. After filtering, 
the signal is amplified in the output amplifiers stages (Q31-Q36), and appears at the out­
put connectors on the rear panel of the RAM. 

A3.5 +15-VOLT VOLTAGE REGULATOR (85003001). Refer to Figure A3-4. 
A + 15 Vdc Voltage Regulator is installed in each of the two RAM units to provide regu­
lated operating voltage for the seven dual-channel preamplifiers. Power transistor Q1 is 
a series-regulator operating directly from the +-28 Vdc primary power source, suppl ied to 
pin 10 of the regulator printed wiring board. The +15 Vdc output voltage is sensed across 
a voltage divider network consisting of resistorsR5, R7, and variable resistor R6,and ap­
plied to the base of control transistor Q2. Transistor Q2 compares the sampled output 
voltage, from the center arm of R6, with a fixed reference voltage developed across zener 
diode CR3, and deveiops an output signal proportional to the difference, to drive the series 
regulator Q 1. Zener diode CR3 and transistor Q2 have opposite temperature 'coefficients 
t~ compensate for changes in ,operating temperature. Diodes CRl and CR2, connected be-

, tWeen t,he emitter and base of transistor Q1, protect the transistor from current .slJrges. 
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Capacitor Cl provides filtering for the +15 Vdc output voltage, available at pin 9 of the 
regulator printed wiring board. Variable resi,stor R6 serves to adjust tbe output voltage to 
exactly +15 Vdc·. 

A3.6 +20-VOLT VOLTAGE REGULATOR (~500260l).Refer to Figure A3-5. 
A +20 Vdc Voltage Regulator is install'ed in each of the two RAM units to provideregu­
lated operating voltage for the 14 Reproduce Amplifiers. Power transistor Q2 is a series­
regulator operating directly from t~e +~8 Vdc primary power sourc~, supplied to pin 10 
of the regulator printed wiring board. The +20 Vdc output voltage is sensed across a 
voltage divider network consisting of resistors R6, R8, and variable resistor R7, and ap­
plied to the base of control transistor Q3. Transistor Q3 compares the sampled output 
voltage, from the center arm 'of R7, with a fixed reference voltage developed across 
zener diode CR2, and develops an output signal proportional to the difference, to drive 
transistor Ql, which, in tum, controls conduction of the series-regulator Q2. Zener 
diode CR2and transistor Q3 have opposite temperature coefficients to compensate for 
changes in operating temperature. The input 28 Vdc is c19mped by zener diode CRl to 
approximately 24 Vdc, to drive the control circuit •. Capacitor C2 provides filtering for 
the +20 Vdc output voltage, available at pins 1 and 2 of the regulator printed wiring 
board. Variable resistor R7 is used to adjust t~e output v?ltage to exactly +20 Vdc. 

A3.7 SPEED CHANGE LOGIC (85002012). Refer to Figure A3-6. The func­
tion of the Speed Change Logic is to select the proper equal ization network in the Repro­
duce Amplifiers, which correspond to the tape speed at v.{hich the recorded signals are to 
be reproduced, determined by the position of the SPEED SELECT switch{s) on the recorder 

. Control Unit. When a specific tape speed is selected; a corresponding relay (or -combina­
tion of relays) on the Speed Logic card is energized •. The only exception is the 3-3/4 ips 
speed, in which case all speed select relays are de-energized, and a ground return path. 
is provided by the normally-closed contacts of K1, K2, and K3. For 7-1/2 ips, K3 is 
energized by 28 Vdc across pins 5 and 6, and a ground return path is provided through, 
normally-closed contacts of K1 and K2, through K3A1/K3A2. For 15 ips, K2 is energized 
(across pins 6 and 14) and gro,und is suppl ied through normally-closed contacts of K 1, 
through K2A1/K4A2, and normally-closed contacts B2 and B3 orK3. For 30 ips, K2 and 
K3 are energized (across pins 6 and 9) and ground is supplied through K3Bl/K3B2, K2A 1/ 
K2A2, and through the normally-closed contacts of K1. t=or 60 ips, K 1 is energized (across 
pins 6 and 11) and ground is suppl ied through the normally-closed contacts of K4 and K2, 
and through K1Al/K1A2. For 1-7/8 ips, relays Kl and K4 are energized (across pins 6 
and 15) and Qround is suppl ied throuQh K4A 1 /K4A2. throuqhthe norma I\v-closed contacts 
of K2,' and through K1Al/K1A2. In~ each case, th~ ground return path provided by the 
Speed Change Logic selects the proper equalization networks on the Reproduce Amplifier, 
for the speed selected. 
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SECTION A-IV 

SYSTEM TEST AND ALIGNMENT 

INTRODUCTION 

A4. 1. 1 Scope. This section contains subassembly adjustment procedures and system 
level test procedures which· permit 01 igning the equipment for optimum performance. These 

. tests should be performed prior to initral operation of the equipment, after any equipment re­
pairs, and after every 60 to 100 h ours of operation, as part of a regu lar scheduled Preventive 
Maintenance program. All testing is based on the use of the M-14G Reproducer. The in­
formation contained in th is section is intended to supplement the test and alignment procedures 
contained in Section IV of the basic manual. . . 

A4.1.2 Order of Precedence. Tests described in this section should be performed 
in the order I isted, unless otherwise specified, or unless checking a specific pa'rameter after 
repa ir or adj ustment • . 

A4.2 Test Equipment Requirements. . The following test equipment, or equivalent, 
is required to adjust the M14-G Reproducer (See Figure A4-1): 

1. YOM . Triplett Model 630 NS 

2. Sinewave Osc. H-P 651 B 

, . .. . , 
" 

.. 
Wavetek'Model 130 

' . 
3. Squarewave Gen. 

4. Osci Iloscope Tektronix 545 

5. AC YTYM H-P 400 E 

6.\ 28-Track Rec~rderj MARSjGPAR 1428 . 
Reproducer 

7. Bandpass Fil ter 400 Hz to 1 MHz 

- - ---_ ... --- :8. Frequency Counter 

A4.3 + 15-VOL T REGULATOR ADJUSTf.AENT 

1. With the equipment c.onnected as shown in Figure A2-2, apply 
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primary input power (+28 Vdc) to the system and place the recorder 
in th~ STOP mode. 

2. Connect YOM between the +'15 volt test-point on the ODD channels. 
voltage regulator card and ground. Adjust R6 for an indication of 
+15 Vdcon the meter. (See Figure A6-3.) . 

3. Repeat steps (1) and (2) for the EVEN channels + 15 volt regulator. 

A4.4 +20-VOL T REGULATOR ADJUSTMENT 

1. Secure system primary input power (+28 Vdc) I and remove one of 
the Reproduce Amplifiers from the ODD channels RAM. 

2. Reapply input power and connect YOM between pin (1) of the' 
Reproduce Amplifier connector and ground. Adjust R7 for an indi­
cotion of +20 Vdc on the meter. (See Figure A6-4.) 

3. Secure system primary input power and replace Reproduce Ampl ifier 
in RAM. 

4. Repeat steps (1) thru (3) for the EVEN channels RAM. 

A4.5 REPROD,UCE AMPUFIER ALIGNMENT PROCEDURE 

'The fol lowing p~ragraphs aescrib~ the' procedu~~ for ~di~sti ng the Di'rect R~­
produce Ampl ifier (85004971). These adjustments should be checked and, if necessary I 
readjusted after every 60 to 100 hours of equ ipment operation. 

AA.5.1 Test Equipment Required. The following test equipment (or equivalent) is 
required to check and adjust the Direct Reproduce Amplifier. 

1. I Sinewave Oscillator 

2. Squarewave Generator 

3. Frequency Counter 

4. Oscilloscope 

5. AC YTVM 

6_ M 1428 Rec/Repro 
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A4.5.2 Preliminary Procedures. Before attempting to adjust the Direct Reproduce' 
AmpliHers, perform the following preliminary procedures • 

. 1. To facil itote testing and checkout procedures listed herein, it is 
recommended that a test tape be prepared'using a compatible 28-
track recorder such as the MARS/GPAR 1428 under the following' 

EVENT 

1 
2 
3 
4 
5 
6 
7 

.8 
9 

10 
11 
12 

format: ' 

a. Record an input signal of 1.0 Vrms simultaneously on all 
28 tracks. . 

NOTE 

Record amplifiers shall be adjusted to produce 
. 2.00k third order harmonic distortion. Refer to 

B!as level and Record level adjustment pro­
cedures describ~d in the basic O&M Manual. 

b. Record each frequency for a duration of two minutes at the 
.' following tape spe~ds and frequencies. 

NOTE 

It is suggested that each tape segment be separated 
by a 5-second pause. For ease of explanation, 
individual frequencie~ and tape speeds are tabulated 
as IIEVENT NUMBERS I1 • 

TAPE SPEED FREQUENCY 

60 ips 10 KHz sinewave 
. 60 ips. 100 KHz sinewave 
60 ips 1 MHz sinewave 

. 3-3/4 ips 62.5 KHz sinewave 
3-3/4 ips 42 KHz sinewave 
60 ips 100 KHz sinewave 
60 ips 200 KHz-1 MC sweep 
30 ips 400 Hz sinewave 
30 ips 500 KHz sinewave 
30 ips 50 KHz squarewave 
15 ips 250 KHz sinewave 
7-1/2 ips. 125 KHz sinewave 
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A4.5.3 
as follows: 

EVENT 

13 
14 
15 

EVENT 

16 

TAPE SPEED 

3-3/4 ips 
1-7/8 ips 
'1-7/8 ips 

FREQUENCY 

62.5 KHz 
31.2 KHz" 
400 Hz 

sinewave 
sinewave 
sinewave 

c. The test frequencies are followed by a series of sweep tones 
. to be used to check overal.1 frequency response cifter al ign­
ment procedures have been completed. Each sweep tone is 
recorde.cl for a period of 1 minute. Tape speed and sweep . 

... tone frequencies are as follows: 

TAPE SPEED' 

60 ips 
30 ips 
15 ips 
7-1/2 ips 
3-3/4 ips' 
1-7/8 ips 

SWE EP FREQ UE NCY 

400 Hz to 1 MHz 
400 Hz to 500 KHz 
400 Hz to 250 KHz 
400 Hz to 125 KHz 
400 Hz to 62.5 KHz 
400 Hz to 31 KHz 

2. Clean heads and tape path as described in basic recorder 
o & M Manual. 

3. Demagnetize the headstack as descr'ibed in basic recorder. 
0& M Manual •. 

4. Perform head azimuth adjustment as described in basic 
manual. 

AI ignmEmt Procedure. To adjust. the Reproduce Ampl ifiers, proceed 

1.' Connect test equipment as shown in Figure A4-1 •. 

2. Refer to Figure A4-2 for location of adjustment controls. 

3. Place the Reproducer (unit) in the FOrNI ARD mode at 60 ips. 

4. Event No. 1 00· KHz) : 

Adjust LEVEL ADJ. control (Rl) for an indication of 1. 0 V rms 
as read on the output AC YJYM. 
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5. , Event No. 2 (100 KHz): 

Adjust MID FREQ. ADJ. control (R28) for an output indication 
of 1.0 V rms. 

6. Event No.3 (1 MHz): 

Adjust the' 60 ips BANDEDGE ADJ. control (R34) for an output 
indication of 2.0 dB below 1.0 V rms. 

7. Place, unit in the STOP mode. Change tope speed to 3-3/4 ips. 
Place unit in the FOrNY ~RD mode at 3-3/4 ipso 

8. Event No.4 (62.5 KHz): 

Adjust 3-3/4 ips BANDEDGE ADJ. control (R61) for an output 
indication of 2.0 dB below 1. 0 V rms. 

, 9. Event No. 5 (42 KHz): 

Adjust 2/.3 BANDEDGE ADJ. control (R20) foron output indica­
tion as near as possible to 1.0 dB below 1.0 V rms. 

10. Place unit in STOP mode. Change tape speed to 60 ips. Place 
unit in FORWARD mode ot 60 ips. 

11 • Event No. 6 (100 KHz): 

Repeat step 5 • 

. 12. Event No. 7 (200 KHz to 1 MHz sweep): 

Note any peaks in the response as indicoted on the output AC 
VTVM. If the output exceeds 1.0 V rms by more than 3. 0 dB, 
adiust the HIGH F'REQ. ADJ. control (C48) .for on output in­
dication as near to 1.0 V rms as possible. Repeat steps (5) thru 
(9) using the prerecorded frequencies as required. 

13. Place the unit in the STOP mode. Change tope speed to 30 ips. 
Place unit in the FORWARD mode at 30 ips. 

14. Event No.8 (400 Hz): 

Adjust LON FREQ. ADJ. control (R29) (LF 30-60) for an output 
i ndicat ion of 2.0 dB be low .1. 0 V rrris~ 
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15. Event No.9 (500 KHz): 

Adjust the 30 ips BANDEDGE ADJ. control (R40). for an output 
indication of 2.0 dB below 1.0 V rms. 

16. . Event No. 10 (SO KHz squarewave at 2.8 V peak-to-peak): 

Adjust PHASE ADJ. control (R18) for the best squarewave 
response. 

17. Place unit in the STOP mode. Change tape speed to 15 ips. 
Place unit in the FORWARD mode at 15 ips. 

18. Event No. 11 (250 KHz): 

Adjust the 15 ips BANDEDGE ADJ. control (R47) for an output 
: indication of 2.0 dB below 1.0 V rms. 

19. Place unit in the STOP mode. 'Change tape speed to 7-1/2 ips. 
Place unit in the FORWARD mode at 7-1/2 ips. 

20. Event No. 12 (125 KHz): 

Adjust the 7-1/2 ips BANDEDGE ADJ. contol (R54) for an 
output indication of 2.0 dB below 1.0 V rms. 

21. Place the unit in the STOP mode. Change tape speed to 3-3/4 
ip:;., Place ,unit in t~e FORWARD mode at 3-3/4 ips. 

22. Event No. 13 (62.5 KHz): 

Adjust the 3-3/4 ips BANDEDGE ADJ. cont'rol (R61) for an 
output indication of 2.0 dB,below 1.0 V rms. 

23. Place unit in the STOP mode. Change tape speed to 1-7/8 ips. 
Place un it in the FORWARD mode at 1-7/8 ips. 

24. Event No. 14 (31.2 KHz): 

Adj.ust 1-7/8 ips BANDEDGE ADJ. control (R68) for an output 
indication of 2.0 dB below 1.0 V rms. 

25. Event No. 15 (400 Hz): 

Adjust LOW FREQ. ADJ. sontrol (R31) (LFl-7/8 -15) for an 
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A4.5.4 

output indication of 2.0 dB below 1.0 V rms. Place unit in 
STOP mode. . 

26. Event No. 16 (sweep frequency): 

Test the frequency response at all tape speeds from 400 Hz to the 
bandedge frequency to ascertain that the response is flat (± 3.0 dB) 
over the entire bandwidth. 

27. Change tape speed to 60 ips. Place unit in FORWARD mode. 
Note any bumps or dips on the output AC VTVM as frequency 
is swept between each segment of the response curve. 

NOTE 

There is a pause on the test tape at 
the end of each frequency segment. 

2B. Repeat step 27 at 30, 15, 7-1/2, 3-3/4 and 1-7/8 ips while re­
producing appropriate segment of test tape. 

Signal-fo-Noise Ratio Check 

1. Connect a bandpass filter to the channel 1 reproduce output. 
Corinect oscilloscope frequencycountei, and AC VTVM to 
output of bandpass fil ter. 

2.· . Adjust bandpass fi Iter to pass a bandwidth from 400 Hz to 1.0 MHz. 

3. Fast wfnd the tape to the 100 KHz segment of the· test tape. 

4. ' Place the unit in the FORWARD mode at 60 ips. Note indication 
on AC VTVM (should be 1.0 V rms). 

5. Allow tape to pass the 100 KHz segment to a blank portion of tape, 
then again note AC VTVM reading. Note SNR reading. 

6. Adjust bandpass filter to a bandwidth of BOO Hz to 1.0 MHz. 

7. Repeat steps (3) thru (5). Note results. 

B. Repeat steps (1) thru (7) fof remaining channels. 
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9. Repeat steps (1) thru (8) for rema ining tape speeds. Adjust 
bandwidth of filterto upper band edge for each speed. Note 
results. The 400 Hz band edge filtered signal should be a 
minimum of 18 dB at all tape speeds. The 800 Hz bond edge 
should be a minimum of 20 dB at all tape speeds. 
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SECTION A-V 

SYSTEM MAl NTENANCE 

AS.l I NTRODUCTI ON 

This section contains 'an overaU system schematic diagram for the two 14-
channel Reproduce Ampl ifier Modules and such other diagrams and maintenance information 
not covered elsewhere in this addendum. The information contained in this section is in­
tended to supplement the maintenance information contained in Section V of the basic 
manual. . 
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A6.1 

ASTRO-SCIENCE CORPORATION 

A T~COR COMPANY 

SECTION A-VI 
REPLACEMENT PARTS LIST 

INTRODUCTION 

This section contains a major components list for the 28- track 
M-14G Reproduce System, .and an illustrated and indexed parts 
list for use in locating and identifying replacement parts. For 
assemblies not listed in this sect~on, refer to Sec~ion VI of the 
basic manual. 
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[i~'1 ASTRO-SCIENCE_ CORPORATION 
. r .... J ~SUBSIOI.aRY OF TRACOB. Inc. " , . 

FIG & PART' DESCRIPTION 
ITDI NO. NUNBER 1 2 3 4 5 

A1-1 

A1-1 

Al-2 

A6:-l 

'A6-2 

A6-3 

A6-4 

A6-5 

MAJOR COMPONENTS LIST 

50001721 
50001731 

NODEL HI4-G WIDEBiu~D PORTABLE 
28-TRACK REPRODUCER 

Cable Ass'embly, ~1oni tor/Remote 
Cable Assembly, Remote, Power 

94001221-3 Reproduce Amplifier Hodu1e 
14-Channe1; includes Controls 
and Speed Logic 

94001221-4. Reproduce Amplifier Hodu1e 
14-Channe1; .includes Speed Logic 

85004961 

85004971 

85003001G '. . . 

85002601B . 

, 85002012 

85007221 

84009791 

94001251 

Reproduce Pre-Amplifier 
(Installed in RAM) 

Direct Reproduce Amplifier 
1 1-illz; 1 ... 7/8 to 60 ips; 1. 0 v rms 
output into 75 ohms (Installed in RAM) 

+15 Volt Regualtor Assembly 
(Ins taIled in RAM) 

+20 Volt Regulator Assembly 
(installed in RAM) 

.Speed Change Logic 
(Installed in RAM) 

Head Assembly, 28-Track Reproduce, 
1 ?-1H z 

Head Cover Assembly 

Case Assemb ly (With Portab Ie 
Field Enclosure and Intercon­
~e~ti~g ,Cables) 

85009521 • • AC Power Supply for 115/230 vac; 
48 to 420 Hz operation 

75002281 Blower Fan Kit; 50- 60 Hz 

75002281-1. Blowei Fan Kit; 400 Hz 

QTY PER, 
ASSY, 

1 

(1) 
(1) 

(1) 

(1). 

(14) . 

(28) 

(2) 

(.2) 

. (2) 

(1) 

(1) 

(1) 

(1) 

( 1), 

(1) 

PAGE NO. O(lCUMt:J.lT HUt4"t::1It 

A6-2 
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E.~]· ASTRO-SCIENCE_ CORPORATION 

'.- A SUBSIDIARY OF TBACOil. Inc. '.'- . 

FIG & PART DESCRIPTION 
1TEH NO. ~~,}1BER 1 2 3.. 4 5 

94001241 

85007211 

8400.7831 

85004481 

84007951-1 

85005161 

8500}961 

85005181 

84007981 

85004451-1 

8500669 I-I' 

84009711 
85006831 

\/J 500 1731 

',.)50007021. 

v4900S161 

v69000220-1 

r) 11000060-16 

\..i 11000060-20 

\/ 11000060-24 

~J 75001780 

HAJOR COHPONENTS ,LIST (cant) 

Jape Transport, 1-7/8 to 60 IPS 

Precision Plate Assembly' 

.' 

Capstan and Hotor Assembly 

Reel Motor Assembly 

C'apstan'Servo Heatsink Assembly 

Reel Servo H~atsink Assembly 

Capstan Servo ~WB 

Reel Servo PWB 

Control Logic PWB 

Voltage Regulator PWB 

Transport Chassis Assembly 

Utili ty. Board Assembly 

Sine Wave Refeience Board Assy 
FLY-AWAY KIT 

. . 

Service Accessories Kit 

Mylar Drive Belt 

Extender Card, Record Amplifier 
. and Bias Oscillator . 

Tool, Equalizer Adjustment 

Fuse; 2-Amp 

Fuse; S-Amp 

Fuse; 7-Amp 

Solvent, Head Cleaning 

Cotton S,~ab (Package) 

QTY PER 
ASSY 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

-(1) 

(1) 

(1) 

(1) 

1 

(1) 

(2) 

(1) 

(I)· 

(1) 

(2) 

(1) 

(1) 

(1) 

A6-3 95002669 
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r;:tJ ASTRO-SCIENCE _CORPORATION 

'c:' . A SUBSIDIARY OF TRACOB. me.. . 

FIG & ' PART DESCRIPTION 
ITEM NO. NUMBER 1 2 3 4 

85005181 

85004451 

FLY-AWAY KIT (cont) 

Reel Serv.o 
, .. 

Voltage ~egu1ator 

84007981 Control Logic 

84007961 Capstan Servo 

84002701 Roller Guide 

84003271-99 Tape Tension Sensor 

8400~271-98 Tape Tension Sensor 

84008041 Tape Guide 

84007931 Power Switch 

84007831 . Capstan Motor· 

85004971 Direct Reproduce Amplifier 

85004961 Direct Reproduce Pre~Amp1ifier 

11000060-23 Fuse, 3-Amp 

11000060-16 Fuse, 2-Amp 

11000060-24 Fuse, 7-Amp 

12000480 Lamp 

75002221 Nating Connector Kit 
(Includes AC P,ower Cab Ie) 

30008031-2 

30008031-9 

30004890-4 

95,002669 

Tape; 3M Type 888, 9200 ft x 1 in 

Tape; 3~,1 Type 988, 9200 ft x 1 in 

Reel, Precision, 14~inch (less tape) 

Oper a ti on and 'Maintenance ~1anua 1 

QTY PER 
ASSY.· 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(2) 

(1) 

(2) 

t2) '.' 

(2)­

(1) 

(1) 

(1) 

(1) 
(Wi th Appendix A-: - 28-Track Reproducer) 

13000030 Shipping Container, R~useable 

""01 He. 

A6-4 

(1) 
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. 

rc;J ASTRO-SCIENCE _CORPORATION 

C· .A SUBSIOIARY OF TBACOB. Inc. . 

FIG & PART 
ITE}! NO. N1J~;IBER 

Fig. A6-1 85004961 

C1, C2 CSR13B476KM 
C10, C11 

C3, C9 CSR13C336KM 

C4, C8 CSR13D226KH 

C5, C7 CSR13D335KM 

C6, C12 CSR13E156KM 

• 
CRl, CR2 26001010-1 
Q1, Q5 2N2222 
Q2,. Q6 26000930. 
Q3, Q4 2N697 
R1, R17 RN55C3322F 

R2, RIB RN55C1302F 

R3, R15 RN55C1002F 

R4, R16 RC07GF332J 

R5,R6,R9, RC07GF472J 
R11,R13, R14 
R7, RIO RC07GF152J 

R8, R12 RC07GF221J 

R19, R20 RC07GFI02J 

DESCRIPTJ;ON 
5° 

.QTY ·PER 
1 2 3 4 ASSY 

PREAMPLIFIER ASSEMBLY .R~F 

• 

• 

• 

• 

• 

• 

• 

• 

• 

CAPACITOE, Fxd Tant; 4. 
47 uf; + 10%; 6 WVDC; 
(MIL- C";39003/1) 
CAPACITOR, Fxd Tant; 2· 
33 uf; + 10%; 10 WDC; 
(MIL- C- 39003/1) 
CAPACITOR, Fxd T~nt: 2 
22 uf; + ·10%; 15 WVDC; 
(MIL- C-39003/1) 
CAPACITOR, Fxt Tant; 2 
3.3 uf; + 10%; 15 WVDC; 

'(MIL- C- 39003/1) 
CAPACITOR, Fxd Tant; 2 

·15 ufo + 10%· 20 WVDC· , _., , 
(MIL- C-390.o3/1) . . 
DIODE, Zener; 1N4106 2. 

TRANSI~TOR; (MIL-S-19500/225) 2" 
TRANSISTOR; 2N3734 2· 
TRANSISTOR; (MIL-S-19500/99) 2 

RESISTOR; 33.2 K; + 1%;' 
1/10 W(MIL-R-1QS09/7) 
RESISTOR; 13 K; + 1%; 
1/10W (MIL-R-IOS09/7) 
RESISTOR; 10~K; + 1%; 
1/10 W (HIL-R-10S09/7) 
RESISTOR; 3.3 K; + 5%; 
1/4 W (MIL-R~11/8) 
RESISTOR; 4.7 K; + 5%; 
1/4 W (HIL-R-11/8) . 
RESISTOR; 1.5 K; + 5%; 
1/4 W (HIL-R-11/8) 
RES~STOR; 220 ohm; + 5%; 
1/4 W (NIL-R-l1/8) 
RESISTOR: 1 K: + 5%: 
1/~ W (~riL-R-i178) . 

PAGe "0. 

A6-5 

2 

·2 

2 

2 

6 

2 

2 

2 
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" 

(a ASTRO-SCIENCE CORPORATION 

,2 It. SUBSIDIARY OF TRAcOB. Xn4 

DESCRIPTION FIG & 
ITEM NO. 

PART 
NUNBER 1 2 3 4 5 

Fig. A6-1 .. 

41001070 
. 41000110 

, 49005181 

• 

• 

~NSULATOR, TRANSISTOR 
INSULATOR, TRANSISTOR 
PRINTED WIRING BOARD 

. . 

PAGe: MO. 

A6-6 

'. 

: 

. QTY PER 
ASSY 

" 6'" 
1 

OOCUMLNT "u" •• w 
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. ASTRO-SCIENCE CORPORATION 

A ~COJl COMPANY 
I 

o 

.. 

" 

Figure /16-1 
Reproduce Preamplifier (85004961) 
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'. 

[~.'';·l.· AS. iRO-SCI ENCE_ CORPORATION . t: .' . A SUBSIDIARY OF . THACOH, Inc.. . 

FtG & PART DESCRIPTION 
l'I'£H NO. Nt'r}!BER 1 2 3 4 5 

" 
A6-2 85004971 . REPTIODUCE A11PLIFIER ASSE~IBLY 

C1,4) M39003/01-2116 • CAPACITOTI, Tant, 1 uf, + 10%, 
5,41 50 V (rvIIL-C-39003!1) .-

C2 04007900-9 • CAPAC~TOR, Tant, 100 uf, + 20%, 
10V -

C3 04007900-17 • CAPACITOR; Tant, 220 uf, + 20%, 
'. 15V - . '" :: ..... ~- .... :.:::. --: ..• ~.~ ... -: .. 

C6 04003760 .. CAPACITOR,. FXD, Mica, 200 PF, 
+ 1%,.500 V . - .' '. 

C7 04003900. • CAPACITOR, 
+21'70, 500 V 

FXD, Mica, 390 PF, 

C8 04003990 • CAPACITOR, 
±. 2%, 300 y' 

FXD, rvIica, 820 PF, 

C9 04008310-12 • CAPACITOR, Ivletal, 0.0016 uf, 
+ 2%., 100 V . 

cto ' 04008310:-11 • CAPACITOR, Ivletal, 
+2%, 100 V . 

0.0033 uf, 

Cll 04008'310-10 • . CAP ACITOR, Metal, 
;!: 2%,; 100 V 

0.0068 uf, 

C12,13 04008310-9 • CAPACITOR, Metal, 
. + 2%, 100 V 

...... -"_.--
0.1 uf, . 

C14 0400,1180 • CAPACITOR, FXD, 11ica, 1800 PF, 
~2%, 500 V 

C15,28 04003310-6 • CAPACITOR, Metal; 0.0027 uf, 
;!:2S'&, .100 V . . ' 

e1G 04008310-13 • CAPACITOR~ 
:!:. 2~c,. 1 00 V 

r-.r etal, O. 0047 ur, 

C17 04008310-1 • CAPACITOR, i\letal, 0.0002 uf, 
+ 2'.':;~ 100 v 

!'IoGe "0. 

• 

QTY PER 
ASSY 

REF 

4· 

.... 1 

1 

1 

. ,1 

1 

1 

1 

1 

2 

1 

2 

1 

1, 
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I"i:;l ASTRO-SCIENCE_ CORPORATION 
'C A SUBSIDIARY OF- TBACDR.IJu:L • 

FIG & PART DESCRIPTION 
.ITEM NO. NUNBER 1 2 3 4 5 

. .. 
. 

CIS,19 04008310-3 • CAPACITOR, Metal, O. 0082 uf, 
. + ~!Q, 100 V _ 

C20 M39003/01-2128' • 

C21,23 04004010 • 

C22 04003310-4 • 

C24,26· 04003950 • 

C25 0400'8310-5 • 

. C27, 2~' 04003860 e. 

C30,32 04003730 • 

C3l 04008310-2 • 

• 

C34 - 04003980 • 

C3B,38 04008340-1 • 

04003890 • 

C39 M39003/01-2031 • 

C~;O. 0-1002350 • 

CAPAcITOR, Tant, 4.7 uf,. 
:t.10%, 50 V (MIL-9-39003/1) 

CAPACITOR, FXD, Mica, 1000 PF, 
:t. 2% , 100 V .. _. -. 

CAPACITOR, Metal, 0.0015 uf, 
:t. 2%, 100 V - . 

CAPACITOR, FXD, Mica, 560 PF, 
:t2%, 300 Y . .. 

CAPACITOR, lVIetal, 0.0956 uf, 
. +2%, 100 V_ .. 

CAPACITOR, FXD, Mica, 270 PF, 
+2%, 500 V 

CAPACITOR, FXD, Mica, 150 PF, 
+ 1%, 500 V 

CAPACITOR, l\fetal, O. 0015 uf, 
:t.2%, 100 V . 

CAPACITOR, FXD, Mica, 75PF, 
+ 1%, 500 V 

CAPACITOR, FXD, Mica, 750 PF, 
+2%, 300 V 

CAPACITOR, FXD, l\lica, 36 PF, 
+ 2%, 500 V·· . 

CAPACITOR-, FXD, l\1ica, 360 PF, 
.i. 2(.;'1, 500 V -

CAPACITOR. Tant, 22 ufo 
i. 10';c, 15 V (1aL-C-39003-,'1) 

CAPACITOR, FXD, l\1ica, 5 PF, 
:!:.. 5'c ~ 500 V 

Q'rY· J:>ER 
ASSY 

" -

2 

1 ... 
2 

. . . l' 

2 

1 

2 

2 

1 

2 

1 

2 

1 

1 

1 

A6-9 95002669 
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. 

til ASTRO-SCIENCE_ CORPORATION . 

. C'y A SUBSIDIARY OF TRACOR~ In,!- . . . , . 

FIG & , PARTDESCRIPTtON 
ITEH NO. NUNBER 1 2 3 4· 5 

. 
0 

C42 04007900-22 • CAP ACITOR, Timt, 
+ 20%, 20 V . 

150' uf, 

C43 ti39003/01-2055 • CAPACITOR, Tant, 47 uf, 
.::,: .... 10%, 20V (:M1L-C-39003!1) - . . :. 

C44,45 04007900-29 • CAPACITOR, Tant, 100 uf, 
±. 20%, 35 V 

C46 M39003/01-2049 CAPACITOR, Tant, 15 uf, 
:t: 10%, 20 v. (MIL-C-39003/1) 

C47 CK06BXI04K • CAPACITOR; FXD, qer, 0.1 uf, 
.... lCifo, 100 V (MIL-C-11015!19) - " .. 

QTY PER 
. ASSY 

1 

1 .' 

.. .. 
2 

.1 

1-

C48 03000060-3 • CAPACITOR, V.ariable,·l PF-75PF, 1. 

C· n 
'i~ 0"0"2 Ai''''' '± V '±J:V • 

CRI 1N751A • 

CR2,3, IN914 • 
4,5,6, 
'1,9,10 

CR8, 1N963B .... -'; .. " ..... " 

Ll 21008050-8 • 

L2 21008050-13 • 

L3 21008050-18 • 

L4,11 21003050-28 • 

L5 21008050-40 • 

L6 21007990-7 • 

L7 210079JO-9 .. " •.... 
La· 21007!)90-5 • 

roo 0 V 
-', 

CAP A I"'IT,..,..f'"\'O FXD J,";"''''' .,., TIt:<' 1· 
~~L.1.V..L', 'oU.. , W.LI ......... , ...... J. ..... , -

~gyo, 500 V-
0 

' DIODE, Zener (1\lIL-S-19500/127) 1 

. DIODE (MIL-S-19560/116) 8 

1 . DIOPE, Zener (MIL-S-19500/117) 
.'~ I, . • . • • ',:." . ~ . ': .. ~." ....~." .', • • . ••.. • '.' .,' " . ~~ .... 

INDUCTOR, 12 UH 

INDUCTOR, 33 UH 

INDUCTOR, 82 UH 
. . 

,. INDUCTOR,. 0.,24 ?vIH 

,INDUCTOR, 0.75 MH 

'INDUCTOR, 3 1-.IH 

INDUCTOR, II 3 "I tH -::. ':".1.":' 

INDUCTOR, 2 t.Il! 

A6-10 

1 -

1 
... ... .... .. .. 

1 

2 

1 

1 

1 

1 

OCCUWCN1' ... u .. ,,~. 

95002669 
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• 

-[----J ASTRO-SCIENCE _CORPORATION 
. C' A SUBSICIARY OF TBACDB. Inc.. • 

FIG & PART DESCRIPTION 
. IT2·! NO. . Nt~·!EER . 1 2 3 4 5 

L9 

LID 

. 
21007990-1 

21008050-35 

L12 21008050-21 

Q1,3, 2N2222 
. 4,6-11, 
13,15, 
17,19, 
21,23, 
24,25, . 
a6, 27, 
28,29, 
30,32, 
33 

Q2 2600-0850-1 

Q5,12, 2N2':907 
1.4,16, 
18,20, 
22 

Q31 2N930 

• 

• 

• 

• 

III 

INDUCTOR, 1 MH 

: INDUCTOR, 0.47 :MH 

INDUCTOR, 0.12 MH 

TRANSISTOR (IvlIL-S-19500/255) 

TRANSISTOR 

• . TRANSISTOR (MIL-S-19500/291) 

• 

:QS4 , ..... 2N?90?,A: . ! 0. •• .~ 

.TRANSISTOR (MIL-.S-19500/253) 

.. TRA~$ISTO~ (lvltL~S-19500/~~1). 

Q35 

Q36 

Q37 

2N2219 

2N2905 

2N1711 

41001080 

41001700-1 

Rl,29 01002030-10 

. n~.17 nC07GF6~lJ 

• TRANSISTOR (MIL-S-19500/251) 

• . TRANSISTOR (1\11L-S-19500/290) 

TR&~SISTOR (:VIIL-S-19500/225) 

• 

• 

• 

DISK, Insuldor (Used on 1.1 thru 12) 
also (Used on Q35, Q36, Q37, 

DISK, Insulator (Used on Q1 thru. Q34) 

RESISTOR, Variable, 10:i{ 

RESISTon. ~~D. Comp~ 6300H:'IS. 
2: 5~c, 1;4 W (:\.lIL- R-11/ 8) . 

.... cot: "0. 

QTY PER 
. ASSY 

e. 

." .. ~ 

1. 

1 

I 

24 

1 

7 

1 

.1 

1. 

I 

1 

15· 

34 

2 

2 

..... 4 
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r-l 
tea 

ASTRO-SCIENCE CORPORATION - . 
j. SUBSIDIARY OF TRACO.R. Inc. 

FIG &. . 
112·1 NO. 

PART 
Nt1-!BER 

'. . 
R3 RC07GF333J 

R4 RC07GF223J 

R5 RC07GF122J 

R6,8, RCO'7GF2'72J 
10,.92 

R'l' RC07GF2:70J 

RS, 37, RCQ·7GF3:3.2J 
I~) 51, 
!f8,65, 
'l.z 

Rll RCO,7GF322J 

R12 RC07GF680J 

R13,93 RC07GF153J '.. .. . .'; ", . ..... .. . . .... :" .'~ ", 

R14 RC07GF154J 

R15,22, RC07GFI03J 
23,24, 
25,26, 
27,36.43, 
50,57~64, 
71, 77. 79, 
Sl, S3. 85~ 
87.69.91, 
0'" 100 " . , " 
TIl U, G9, R CG7G F-l ilJ 
1 OJ' . 

• 

• 

• 

• 

• 

• 

• 

.. 

• 

• 

DESCRIPTION 
1 2 3' 4 5 

RE?ISTOR, FXD, Camp 33K, 
.:!: 5~(), 1/4 W (MIL-R-ll/8) 

RESISTOR, FXD, Camp, 22K, 
. ±5'fo, 1/4 W (:rvIIL-R-11/8) . 

RE~1STOR, FXD, caml( 1. 2K, 
± ~o, 1/4 W (1UL-R-l1 8) 

RESISTOR, FXO, Camp' 2.7K, 
±~"h,. 1/4 W (MIL-R-l1/8) . 

RE~ISTOR, FXO, Carpp, 27 OHMS, 
±..gjo, 1/4 VI. (:MIL:-R-l1/8) . 

. RESISTOR, FXD, com, 3. SK, 

. ± 5%, 1/4 W (MIL-R-ll .8) 

RESISTOR, FXO, Camp S.2K, 
± 5f;o, 1/4 VI (1\"lIL-R-l1/8~ 

RESIST~R, FXD, cam)' 68 o Ell/IS , . 
. .± 5%, 1 4 \V (1\,IIL-R-l1 8) . 

RESISTOR, FXD,. Comp, ,15K, 

QTY PER 
ASSY 

1 

1 

. . 
1 

4 

1. 

7 

1 

1 

2 
:+ 5%t"1/4\V, (M!L-R-l1/8) '." .. .'. • ~. "', ,. • c .'.'" • ~ ~ ,; 

RESI$T~R, FXD, Camp, 150K, 
±5%, 1 4 \V, (IvIIL-R-l1!S) 

RE~ISTOR, FXD, Camp, ,10K,. 
. :!:. 5~c, 1/4 \V, (I\IIL-R-ll/8) 

nf;~IST<?R .. F?:D, Camp;" ·170 OH;"IS, . 
:t.;) ,', 1/·1 \l, (. .. rL-n-ll; t.) 

1 

23 

3 

~------------------------------------------------------------~ 
r ... c:t: .. 0.· 

An -1? 95002669 . 
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f~l ASTRO-SCIENCE_CORPORATION • 
, ~C ' ,A SUBSIOIARY OF TRACOH.mc. . 

FIG & PART' DESCRIPTION 
11DI NO. NUHBER 1 2 3 4 5 

RI8 

R19 

R20, 31, 
34,40, 
47,54 

R21 

R28 

. .. 
01002080-8 

RC07GF821J 

01002080-9 

RC07GF432J 

·010Q2080-4 

R30,32, RCG7GF102J 
75,1037 . 

109,78.:t 
80, 82~ 
84,86,88, 

. 98,102 

• 

• 

• 

.. 
'. 

RESISTOR, Variable, 2K 

RESISTOR, FXD, Camp; 820 OmvlS~ 
:!: 50/,>, 1/4 W (I\UL-R-ll/8) . 

RESISTOR, Variable, 5K 

RESISTOR,FXD, Camp; 4.3K, 
of- 5%, 1/4 W (MIL-R-ll/8) . - . 

RESISTOR, Variab.le,: 100 OHMS, 
. . 

. RESISTOR , FXD, Camp. lK, 
± 5%, .1/4 W (MIL-R-ll!8) : 

• 

R33,39, RC07GFI01J 
46 

RESISTOR, .FXD" Camp, 100 OHMS, 
± 5%, 1/4 \V (MIL-R-l1/ 8) , ., 

R35,42, RC07GF472J 
49,56, 
63,70, 

, . 74, 95 " .:..... . ...... .':. : -., 

R38,45, RC07GF152J 
52,59, 
66,73, 
110 

R41 RC07GFl~OJ 

R48 RC07QFIz30J 

R53,62 RC07GF221J· 

R55' HC07GF121J 

RESISTOR, FXD, Camp 4. 7K, 
of- 5%, 1/4 W (MIL~R-l1/8) , .- ,"' ,.', 

• 

........" ', ........... -. " • .- ~ -:- .-. • . II">' , .," ••.• :~-.. ,;. ~'(I" " ". 

• . RESISTOR, FXD, Camp; 1. '5K, 
± 5%" 1/4 VI (MIL-R-ll/8) . 

,. RESISTOR, FXD. Compo 18 OHl\fS, 
-+ 5%, 1/4 \V (~.:IL-R-l1/S) 

RESISTOTI, FXD~ Carnp, 43 OHMS, 
:±. 5(;'(., 1/~ \V (:"UL-R-l1/8) 

. RF:$ISTOR. FXD. Comn, 220 OH?\"1S, 
':!:.. 5··.c, 1/-1 \V (~IIL-R-ll/8) . 

RESISTOn. F:-:D. C01!10, 120 OIErS, 
::. 51:r, l/·~ \'1 (!\:II,-R-ll/S) , 

". 

QTY PER 
ASSY 

..' 

1 

1 

6. 

1 

1 

13 

3 

8 

• ~."., ••.• '"--.I *. '. 

7 

1 

1 

2 

1 

,.AGC leO. OO<:UWCHT .. ",w ... e 

A6-13 

• 
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·n 
tc~ 

ASTRO-SCIENCE CORPORATION 

A SUBSIDIARY OF TRAcOB. Inc. 

FIG &: PART 
. 'ITD! NO. . NtJNBER 

. . 
. R60,67 RC07GF511J 

R61,68 01002080-11 

R76 

R90, 
107 

R9B 

R&'9, 
105 

. R]'~1 

RI04 

RC07GF151J 

RC07GF682J .. 

RC0;7GFl13J 

RC6J1GFI00J 

RCOnGF4~OJ 

RCQ,7GF22'OJ 

• 

• 

• 

• 

• 

• 

• 

• 

DESCRIPTION 
1 2' 3 4 5 . 

RESISTOR, FXD, com, 510 OHMS,. 
±. 5%, 1/4 \V (MIL-R-ll 8) ',' 

RESISTOR, Val~iable, 20K 

RESISTOR, FXD, comp; 150 OHMS, 
:t 5%, 1/4 W (11IL.-R-l1 8) 

RESISTOR, FXD, comp! 6.8K, 
±. 5%, 1/4 W (MIL-R-l1 8) . 

. RESI~TOR, FXD, Comp 11K,' 
+ 5%, 1/4 ,v (MIL-R-l1/8). .'. - ,". 

RESISTOR, FXD, Comp, 100Hl\1S, 
~.Bfo, 1/4 W (!vIIL-R-11/ 8) '. 

RESISTOR, FXD, Comp; 47 OH:M~, . 
± ffiQJ 1/4 W (MIL-R-l1j8) 

RESISTOR, FXD, com, 22 OHMS, 
1: 5%, 1/4 W (1IIL-R-l1 8) .. 

'. 

QTY PER 
'. ASSY' 

2 

2 

-'.' 1 
': .... 

2 

. 1 

:- .. 
1 

1 

RI08 RC07GF330J • RESISTOR, FXD, Comp, 33 0111'1S, 1 
± 5%, 1/4 W (MIL-R-ll;8) . 

. - .-1:. . MS51957~2,· " ".' ~. ,~ SCREW, Mach, .2;..56 x .19 LG . :4 

-2 

-3 . 

MS35338-134 

MS15795- 802 

35013381 

49006011, 

• 

• 

• 

WASHER, Lock, No. 2 

WASHER, Flat, No.2 

SHIELD, P\VB 

BOARD, Printed ,\Viring 

PAlO! teO. 

A6-14 

.-

OOCU"CteT "UN.C. 

4' 

4 

1 

1 
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~ 

jI.: •. 

ASTRO-SClaf'..lCE CORPORATION 

A T1lR~OR COMPANY 

N 
.3 ... 

D 

Ilil Of::\ N 

RIO .§\3J ~ 
Po!! .r::\ 0 .... 
R6 ~ '" 

:~.§0g, O~ R4, -
R3 . ~ 

- + u 

~ + 

'" U\ 
.: ~ ... ... ... -e 

+ 

." ." 

Figure A6- 2 ::'Tideband Repro'iuce Aml}lifier Assembly 85004971 
(Sheet 1 of 2) . . 
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r-:lt ASTRO-SCIENCE CORPORATION 

tc~ ASUeS10iARY OF TRACa~~. Inc.' 

FIG & 
rI'r:·I NO • 

. A6-3 

PART 
, NL"}!BER 

85003001 C 

Cl CS13BE107K 

CR1, 'CR2 1N914 

"CR3 1N754A 

Rl RC42GF620J 

R2, R4 RC20GF102J 

R3 , RC20GF3R3j 

" R5, R7 RC20GF202J 

. ~ " ' ... -.. - ... ' .. 

R6 01001350 

Ql 2N1485 

.1 Q2 2N1711, 

'1." 

DE~CRIPTION 
1 2 345 

REGULATOR ASSYj +15-Vo1t 

• 

• 

• 

• 

• 

• 

• 

• 

'. 

CAPACITOR; FXd Tant; 
100 uf; + 10%; 20 WVdc 

DIODE (MIL-S-19500/116) 

DIOD~; Zener (MIL-S-19500/127) 

RESISTOR; Fxd Comp; 62 ohm; 
± 5%; 2 W ' 

RESISTOR~ Fxd Camp; 1 K ohm; 
+ 5%; 1/2 W 

RESISTOR; Fxd Comp; 3.3 ohm; 
+ '5%. 1/2 W -' . 

RESI STOR; Fxd Comp; ,2 K ohm; 
" +.5%; 1/2 w. 
.~ ,",. ", .. 

RESISTOR, Variable; 1 K ohm; 
+ 10%; 1/2 W 

TRANSISTOR; NPN; (NIL-S-
1500/180)' 

TRANSISTOR· , , NPN; (MIL-S-
1500/1225) 

QTY PER 
ASSY 

REF 

1 

2 

1 

1 

2 

1 

2 

1 

1 

1 

1~ ____ ~ _____ ~ ____ __ 
A6-16 95002669 
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rj ASTRO-SCIENCE CO~PORATION 
L..:J A SUBSIDIARY OF TR/!CO .. 7. Inc.. . 

FIG & PART 
ITE:-! XO. Nt'1IBER 

42000ilO 

AN507 C440R 3 

." 

.. 
49002841 • PRINTED WIRING BOARD 

". 

""COf "0. 

An-17 

... 

1"'-

OOCUN£NT ",uwac. 

95002669 
Appendix A 



" 

+lS-volt 
Test-Point 

o 

I. 

I 

I 
·0 

.f 

+15-volt: . Ground. 
Adjust Test-Point 

o 

-----

Figure A6-3 
+15-Vo1t Voltage Regulator (85003001 C) 

PAGE NUMBE~ OOCUMENT NUMBER 
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Q, ASTRO-SCIENCE_ CORPORATION 

t --, 'A SUeSICIAAY OF TBACOR. Inc. .. ~: 
FIG & PART DESCRIPTION 
ITE!'! ~;O. NUNBER 1 2 3 4 ' 5 

85002601 B 

CIs C2 CS13BF476K 

CR.1 1N970B 

CR2 1N754A 

Q1 2N1485 

Q2 2N3055 

Q3 2N1711 

R1 RC20GF152J 

R2 RC20GF472J 

R3 RC20QF220J 

R4, R5 RC20GF102J . 

REGULATOR ASSY: +20-Volt 

• 

• 

• 

• 

• 

• 

• 

• 

• 

CAPACITOR; Fxd Tant; 
47 uf; + 10%; 35 W Vdc 
(MIL-C-26655) 

DIODE; Zener (MIL-S-
19500/117) 

DIODE; Zener (MIL-S-
19500/127) 

TRA~SISTOR; (MIL-S'-19500/180), 

TRANSISTOR 

TRANSISTOR; (MIL-S-19500/225) 

'RESISTOR; Fxd Comp; 1.5 K ohm; 
" :'+ '5%-' 1/2 W ' " - " 

RESISTOR; Fxd Comp; 4.7 K ohm; 
+ 5%; 1/2 'tV 

RESISTOR; Fxd,Comp;, 22 ohm; 
+ 5%; 1/2 W 

RESISTOR; Fxd Comp'; 1 K ohm; 
+ 5%; 1/2 ~'1 

QTY PE~ 
ASSY 

REF 

2 

, ' 

1 

',1 

1 

1 

1 

1 

.-,1' ... -

.... --. 

'1' 

1 

A6-19 950026,69 
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,. 

rl' ASTRO-SCIENCE CORPORATION 

~. . .... I. A SUSSIOIARY OF T.nA:::01l;Inc. 
~.:-J 
fIG & PART DESCRIPTION QTY P;::?-' 

ASSY . r':EZ·r ~O. Nl~'IEER 1 2 3 4 5 

. R6 

R7 

XQi 

XQ2 . 

XQ3 

RC20GFI03J 

01001380 . 

RC20GF682J 

41001170 

41000.,040 

41001070 

41001230 

51000240 

37000740' 

MS51957-30 

MS35649-64 
MS15795-805 
MS35338-79 

MS51957-31 

.49002621 
42000141 

• 

• 

• 

• 

• 

RESISTOR; Fxd Comp; 10-K ohm; 
± 5%; 1/2 W (MIL-R-l1) 

RESISTOR, Variable; 10 K ohm; 
± 10%;' 1/2 .W 

RESISTOR; Fxd' Comp; 6.8 ~ ohm; 
+ 5%; 1/2 W (MIL~R-l1). 

INSULATOR 

INSULATOR 

.1 

1 

1 

1 

1 

i 

INSULATOR ---~"tl 

INSULATOR, SPACER 

~ . TERMINAL LUG 

• 

· . 
• 

• 

SCREW, Mach; Pan Hd; 
6-32 x' 0.50: LG 

NUT, HEX; 6-32 
WASHER, FLAT No. 6 
WASHER, LOCK, SPLITi No. 6 
SCREW, Mach; Pan Hd; 
6-32 x 0.62 LG 
PRINTED ~RINGBOARD 
HEATSINK 

1 

1 

2 

4 
4 
3 
2 

1 

1 

~----------~~--------~-------~-----------------------~ 
.... ca: "0. 

A6-20 

'OOCU"'CWT H ...... tI~ • 
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ASTRO-SCIENCE CORPORATION 

A ~OJl COMPANY 

". 

e-{ R~ ~ .~R4 ~ EJ e-f RI. ~ ct-! RZ, ~ . 

-h : C I r .~ -I Q-~ 

Figure A6-4 

+20-volt 
"Adjust 

~ R<.,· ~ 

e-i RS . ~ 

C2 +~ 
" " ". 

+20-Volt Voltage Regulator ~85002601 B) 

MilE ~UMeEIl 

A6.,.21 

OCCU"'ENT NUMBER 

·95002669 
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,_ .... .. '~=1'.-.' ASTRO·SCIENCE CORPORATION 
........ 

. 1 1-li 
FIG & •. ' PART 
ITE:·! ~O. N1.~'1BER 

A6-S 85002012 C 

CRl­
CR1D 

K1 - K4 

IN645 '. 

06000440 

49002071 

DESCRIPTION 
1 2 345 

RELAY ASSY, SPEED CHANGE 

DIODE, (MIL-S-19500/240) 

• . RELAY, DPDT (FSC 02289) 

• BOARD, PRINTED WIRING 

.. 

· . 

" 

.. 

rAG!. ·"'0. 

A6-22 

QTY PER 
ASSY 

REF 

10 

4 

1· 
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,. .. . 

, '," 

'" ASTRO-SCIENCE CORPORATION 

, 

, .. ; 

~;igule 1\6-5 
Speed Change Logic (85002012) 

455' 
rAoe NO. 

A6-23 

DOCIIMI:NT NII"_." 
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