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PREFACE 

This manual presents the information required for oper
ation and maintenance of the Cipher Modell OOX Mag
netic Tape Recorder. Please read this document thor
oughly before unpacking) installing, or operating the 

recorder. The manual is divided into seven sections 
plus the addendum (if any) applicable to the specific 
recorder for which this manual is intended. The sections 
and addenda are as follows: 

I Description and Specifications 
II Unpacking, Inspection, and Installation 
III Operation 
IV Theory of Operation 
V Maintenance 
VI Troubleshooting 

VII Parts Lists, Schematics, and Assembly Drawings 

Addendum A - Phase-Encoded Recorders 
Addendum D - Configuration for 7S-ips Tape Speed 

iii 
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SECTION I 

DESCRIPTION AND SPECIFICATIONS 

1-1. GENERAL 

1-2. The Model 100X Magnetic Tape Recorder is a 
high-perfQrmance, digital, tape recorder manufactured 
by Cipher Data Products, Inc., San Diego, California. 
The recorder is available with a dual-gap head, provid
ing read-qfter-write capability, or a single-gap head 
for applications where ·simultaneous read and write 
operations are not required. The recorder is designed 
to operate on 105- to 250-Vac, single-phase, 48- to 
63-Hz line power. If the compliance arm retraction 
feature is not required, the recorder can operate on 
line power frequenCies up to 420 Hz. Reels to 10.5 
inches in diameter can be accommodated. Various 
tape-speed and density capabilities and other options 
are available, as follows: 

d. Operation in the following modes: 

(1) Seven- or nine-track 

(2) Read-after-write 

(3) Read/write 

(4) Write only 

(5) Read only 

b. Overwrite 

c. Tape speeds: 

(1) Standard: 45, 37.5, 25, 18.75, 
or 12.5 ips 

(2) Nonstandard: Any fixed speed with in 
the range of 2 to 45 ips 

d. Data densities: 800, 556, 200 bpi (NRZI); 
1600 bpi (PE) 

e. Dual-density combinations: 800/556, 800/ 
200, 556/200 bpi 

f. Local density selection 

g. Remote density selection 

h. Power: 400-Hz operation (without compli
ance arm retraction system) 

i. Logic options (see paragraph 4-29) 

j. Facade color (white is standard) 

1-3. PURPOSE 

1-4. The recorder is designed to be used in data ac
quisition and computer processing systems in which data 
must be acquired and stored on magnetic tape. Writing 
and reading of digital data are performed in I BM-com
patible, NRZI format. Data recorded by a Modell OOX 
recorder is completely recoverable by I BM or similar 
equipment. 

1-5. PHYSICAL DESCRIPTION 

1-6. The Model 100X recorder (Figure 1-1) is design
ed to be hinge-mounted in a standard 19-inch equipment 
rack. All components are mounted on a precision
ground, cast-aluminum plate. When the equipment rack 
is securely anchored, the printed circuit boards and 
other internal components can be made accessible from 
the front by releasing the adjustable pawl fastener and 
swinging the recorder open on its hinges. A transparent, 
hinged, front cover protects the transport from dust and 
other foreign matter while allowing observation of tape 
motion. The pushbutton controls, which illuminate 
when the commanded sequence is complete, are moun
ted on the front trim panel, where they are accessible 
with the cover closed. The power connector is a stan
dard; three-pin; grounded plug. 
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FRONT 

Figure 1-1. Model 100X Recorder (Sheet 1) 
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NOTE: Recorder shown in shipping frame. {Removed in use.} 

Figure 1-1. Model100X Recorder (Sheet 2) 
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1-7. Four printed circuit boards are used in the Model ' 
100X40 recorder: a read/write board, a control/ 
servo board, and a power board, all mounted on the 
rear of the mounting plate. An EaT/BOT detector 
board is mounted on the front of the unit, under the 
head cover. The Model 100X60 recorder has a fifth 
board, a single-gap, head-adapter board mounted to 
the read/write board, providing for single-gap head 
operation. 

1-8. TAPE TRANSPORT 

1-9. The reel-to-reel transport uses two servo-con
trolled, direct-drive, dc torque motors to drive the tape 
reels. The reels are secured to their hubs by lever-act
uated expanding rings. Two spring-loaded compliance 
arms maintain tape tension at 8 ounces and serve as 
tape-storage buffers. A compliance arm retractor 
system, energized when power is turned on, drives the 

compliance arms to their full-up positions for ease of 
tape threading. During the load sequence the compli
ance arms are returned to their operating positions to 
perform buffering and tensioning functions. 

1-10. The tape path includes both roller and fixed 
guides, the head, cross-feed shield, and a tape cleaner. 
The roller guides utilize precision bearings to minimize 
friction and reduce wear, and the wearing surfaces of 
the fixed guides are hard-chrome plated. The fixed 
guides, un ea<.;n slae or me head, are ot me singie
edge type. The outer (reference) flange of each guide 
is fixed to an exact dimension, and the bottom flange 
is spring loaded to force the tape against the reference 
edge at all times. This arrangement provides minimum 
skew and minimizes the effect of tape width variations. 
In addition, the head and cross-feed shield are mounted 
on an adjustable plate which provides for precise azi
muth alignment. 

1-11. A tape cleaner is mounted between the supply 
reel and the lower compliance arm roller guide to 
minimize tape contamination. The curved cleaning 
surface is made of burr-free, nonmagnetic, stainless 
steel with chemical-etched perforations. 

1-12. FUNCTIONAL DESCRIPTION 

1-13. Figure 1-2 is a system block diagram. The Model 
100X recorder uses a 180-degree-wrap capstan drive for 
controlling tape movement during write, read, and re
wind operations. The capstan is controlled by a veloc
ity servo. The velocity information is generated by 
a dc tachometer that is directly coupled to the capstan 
motor shaft and produces a voltage proportional to the 
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angular velocity of the capstan. This voltage is com
pared to the reference voltage from the ramp generator 
by means of operational amplifier techniques, and the 
difference is used to control the capstan motor. This 
capstan control technique gives precise control of tape 
accelerations and tape velocities, thus minimizing tape 

tension transients. 

1-14. During a write operation, the tape is acceler
ated in a controlled manner to the required velocity. 
This velocity is maintained constant, and data char
acters are written on the tape at a constant rate. Thus, 
the following relationship exists: 

Character Rate 
Bit density -------

Tape Velocity 

1-15. When data recording is complete, the tape is decel
erated to zero velocity in a controlled manner. Since 
the write operation relies on a constant tape velocity, 
inter-record gaps (I RG) must be provided to allow 
for the tape acceleration and deceleration periods. Con
trol of tape motion to produce a defined I RG is pro
vided externally by the customer controller, in conjunc
tion with the tape acceleration and deceleration charac
teristics defined by the recorder specifications. 

1-16. An optional overwrite feature provides for edit
ing of previously recorded data. The Overwrite signal 
causes Write Enable to ramp on and off, minimizing the 
change in inter-record gap magnetism in rewriting a 
record. Write Reset, used with the over-write option, 
causes both write head current and erase head current 
to be turned off immediately after writing of the new 
record to prevent destruction of data in the following 
record. 

1-17. During a read operation, the tape is accelerated to 
the required velocity in a time interval sufficiently short 
to allow tape velocity to become constant before data 
signals are received. Seven or nine data channels are 
presented to the interface, depending on the recorder 
model. They are accompanied by a Read Data Strobe 
(RDS) pulse derived from a monostable multivibrator 
circuit. The end of a record is detected in the customer 
controller by means of gap-detection circuits, and the 
tape is commanded to decelerate in a controlled manner. 
The transport can operate in the read mode in either the 
forward or reverse direction. When operating in a shut
tling mode (e.g., synchronous forward. stop, synchro
nous reverse, and stop) no turnaround delay is required 
between the end of one motion command and the 
beginning of the next motion command in the opposite 
direction. To guarantee I BM-compatible tapes, with 
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fully saturated gaps and precise dimensions, tape 
motion must be allowed to cease before switching of the 
motion control lines and Write Enable line. 

1-18. In addition to the capstan control system, the 
recorder incorporates supply and takeup reel servo sys
tems, a compliance arm system, a magnetic head and 
associated read/write electronics, and the control logic. 

1-19. The compliance arms compensate for differences 
in tape speed arising out of the relatively fast starts and 
stops of the capstan and those of the slower, high-iner

tia supply and takeup reels. When the rate of tape 
travel at the capstan differs from that at wh ich the reels 
are supplying or taking up the tape, the supply and/or 
takeup reel compliance arms move to compensate for 
this difference. At the same time, a photoelectric sen
sor measures the resulting displacement of each arm and 

feeds an error signal to the respective reel motor servo. 
This signal is amplified and is used to control the reel 
motor, increasing or decreasing its speed as necessary 
to compensate for the momentary difference in tape 
speed and bring the compliance arm back to its nominal 
operating position. The compliance arm system is de
signed to provide a constant tape tension of 8 ounces, 
as long as the arms are within their operating regions. 
Tape spillage is prevented, in the event power is lost, 
by a self-braking feature designed into the servo circui-
try. \Vhen power is lost the takcup recl motor terminals 
are connected together through a current-limiting 
resistor, and the supply reel motor terminals are di
rectly connected, producing a dynamic braking action. 

1-20. The magnetic head, under control of the read/ 
write electronics, writes and reads the flux transitions 
on the tape. On the read-after-write recorder, the read 
function is operating continuously, while the write 
function must be enabled in order to operate. On the 
recorder with the single-gap head, the read and write 
functions are controlled by remote command. An erase 
head provides continuous dc erasure across the full 
width of the tape during write operations. 
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1-21. The control logic operates on manual commands 
to enable tape, once loaded, to be brought to the load 
point. At this stage remote commands control tape 
motion, writing, and reading. The logic also provides 
rewind and unload functions in conjunction with the 
manual REWIND control. A photoelectric sensor 
assembly, consisting of a lamp and two phototransis
tors, is used to detect the beginning-of-tape (BOT) and 
end-of-tape (EaT) markers as well as unthreaded or 
broken tape. The detection area of the sensor assembly 
is approximately 1.2 inches from the write head gap. 

1-22. MECHANICAL AND ELECTRICAL 
SPECIFICATIONS 

1-23. The mechanical and electrical specifications for 

the recorder are shown in Table 1-1. 

1-24. INTERFACE SPECIFICATIONS 

1-25. Section II contains a table of interface connect
ions. Signal characteristics are as follows: 

a. Levels 

(1) True is low: 0 to 0.4 volt 
(approximately). 

(2) False is high: +3 volts 
(approximateiy). 

b. Pulses 

(1) Levels as above, 

(2) Edge transmission delay over 20 
feet of cable is not greater than 

200 nanoseconds. 

1-26. The interface circuits are so designed that a 
disconnected wire results in a false signal. Figure 1-3 
shows the interface configuration for which the recorder 

is designed. 



Net Weight 

Shipping Weight 

Dimensions: 

Height 

Width 

Depth {from mounting 

surface} 

Depth {total} 

Mounting {standard 19-in. 

RETMA rack} 

Power 

Fuse 

Tape {computer grade}: 

Width 

Thickness 

Reel Diameter 

Tape Tension 

Recording Mode & Density: 

Seven-Track: 18M-compatible 

NRZI 

Nine-track: 18M-compatible 

NRZI 

Nine-track: 18M-compatible 

PE 

Tape Speed: Standard 

Nonstandard 

available 

80 pounds {36.29 kg} 

117 pounds {45.36 kg} 

24.0 inches {62.2 cm} 

19.0 inches {48.3 cm} 

12.5 inches {31.8 cm} 

15.1 inches {38.4 cm} 

EIA specifications 

115/230 Vac 

48 to 63 Hz {400-Hz model 

available without compliance 

arm retraction system.} 275 

watts, max. 

6.25/3.0-ampere,3AG, slow-blow 

115/230-Vac 

0.5 inch {1.27 cm} 

1.5 mil {0.04 mm} 

10.5 inches {26.67 cm} 

8 ounces {226.8 grams} 

200/556/800 bpi 

800 bpi 

1600 bpi 

45/ 37.5/ 25/ 18.75/ 12.5 ips 

2 to 45 ips 

Table 1-1. Mechanical and Electrical Specifications 
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Speed Variation: 

Instantaneous 
Long term 

Rewind Speed 

Start/Stop Time (inversely 
proportional to tape speed) 

Start/Stop Distance 

I nterchannel Displacement 
Error: 

800 bpi 
556 bpi 

Beginning of Tape (BOT) and 
End of Tape (EOT) detectors 

Interface 

Electronics 

Operating Temperature 

Relative Humidity 

Altitude 

:!::. 3% (max., by te-to-byte) 
+ 1% (max.) 

150 ips (nom.) 

8.0 (+ 0.55) ms at 45 ips 

0.19 (~0.02) inch 
(0.48 (~0.05) cm} 

150 microinches (0.004 mm) max. 
200 microinches (0.005 mm) max. 

Photoelectric (I BM-compatible) 

DTL (Low True) 

All Silicon 

15 to 95%, noncondensing 

20,000 feet (6096 meters) max. 

Table 1-1. Mechanical and Electrical Specifications (Continued) 

INPUT 
(CUSTOMER/CIPHER) 

DTL844 
OR EQUIVALENT 

1-8 

HIGH = FALSE 
LOW = TRUE 

ALL RESISTORS IN OHMS 

Figure 1-3. Interface Configuration 

OUTPUT 
(CUSTOMER/CIPHER) 

+5 VOLTS 

220 

DTL 836 or 846 
"':' OR EQUIVALENT 



SECTION II 

UNPACKING, INSPECTION, AND INSTALLATION 

2-1. GENERAL 

2-2. This section presents instructions for unpacking, 
inspecting, and installing the recorder. 

2-3. UNPACKING AND INSPECTION 

2-4. The recorder is shipped in a double container to 
minimize the possibility of damage during shipping. 
Unpack as follows: 

a. 

b. 

c. 

d. 

With shipping container on floor or work
bench, cut side and center tapes securing 
top of ou ter box. 

Pull box-top flaps down along sides of box, 
and turn entire package over on open side 
of outer box. Lift off outer box and remove 
packing blocks. 

~ION: ] 
Do not cut center tape of inner box 
without first cutting side tapes and 
pulling flaps away from top of con
tainer. Plastic door of recorder can 
be damaged by failure to observe 
this precaution. 

Cut side tapes securing top of inner box, 
pull flaps up as far as possible, and cut 
center tape. Open box, fold flaps back, 
turn over on open side, and lift off box. 

Check contents of shipping container 
against packing siip, and inspect for pos-
sible damage. IF DAMAGE EXISTS, 
NOTIFY CARRIER. 

e. 

f. 

g. 

Examine compliance arms, reel hubs, cap
stan, and other components in tape path for 
foreign matter. 

Check printed circuit boards and all co.nnect
ors for correct installation. Check that plug
in relay on control/servo printed circuit 
board is securely in place. 

Check that identification label on back of 
recorder bears correct model number and 
line voltage requirement. If actual line volt
age at installation differs from that on iden
tification label, change power transformer 
taps (Table 2-1). Retractor motor and 
power indicator wires should remain on 
115-volt terminals. 

2-5. POWER CONNECTION 

2-6. A fixed, strain-relieved power cord is supplied 
for plugging into a polarized 115-volt outlet. For other 
power sockets, the supplied plug must be removed and 
the correct plug installed. 

2-7. INITIAL CHECKOUT 

2-8. Section III contains a detailed description of all 
controls. To check for proper recorder operation be
fore placing in the system, proceed as follows: 

a. Connect power cord. (Replace power plug 
and change power transformer primary 
connections if necessary.) 

b. 

c. 

d. 

Clean tape path as directed under para
graph 5-3. 

Load tape in accordance with instructions 
in paragraph 3-5. 

Turn power on by depressing POWER 
control. 
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INPUT 
VOLTAGE 

105 

115 

125 

210 

220 

230 

240 

250 

e. 

f. 

g. 

h. 

i. 

2-2 

CONNECT LINE TO 
TERMINALS TERMINALS 

4 to 8; 3 to 7 3 to 4 

4 to 8; 2 to 6 2 to 4 

4 to 8; 1 to 5 1 to 4 

4 to 7 3 to 8 

4 to 7 2 to 8 

4 to 6 2 to 8 

4 to 6 1 to 8 

4 to 5 1 to 8 

Table 2-1. Power Connections 

Momentarily depress LOAD control to apply 
capstan-motor and reel-motor power. Delay 
at this point is required to allow arm retrac
tor mechanism to clear compliance arms. 

Momentarily depress LOAD control a 
second time to initiate load sequence. 
Tape will move forward until it reaches BOT 
tab. LOAD indicator should illuminate 
when BOT tab reaches photosensor and 
remain illuminated until tape moves off 
load point. At this point there will be no 
action when LOAD control is depressed. 

Check ON LINE pushbutton by depressing 
repeatedly and observing that ON LINE 
indicator is alternately illuminated and 
extinguished. 

With recorder off line (ON LINE indicator 
not illuminated), press alternate-action 
FORWARD control. Run several feet of 
tape onto takeup reel, and press FOR
WARD control again to stop tape. 

Press alternate-action REVE RSE switch. 
Tape will move backward until BOT tab 
reaches photosensor, when it will stop. 

j. Using FORWARD control, run several feet 
of tape onto takeup reel. Depress FOR
WARD control again to stop tape. Depress 
REWIND control momentarily to initiate 
rewind mode and light REWIND indicator. 
Tape will rewind past BOT tab, enter load 
sequence, return to BOT tab, and stop with 
LOAD indicator illuminated. If REWIND 
control is momentarily depressed when tape 
is at BOT, LOAD indicator will be extin
guished, REWIND indicator will be illumi
nated, and tape will rewind until tape ten
sion is lost. This action is used to unload 
tape (paragraph 3-7). Reel can then be 

removed. 

k. Check components of tape path visually 
for correct tape tracking(tape riding smooth
ly in head, guides, etc.}. 

2-9. RACK MOUNTING 

2-10. The recorder is designed to be mounted in a 
standard, 19-inch-wide, RETMA equipment rack. 
A front panel height of 24 inches and a minimum 
depth of 12.5 inches behind the mounting surface 
are required. Note outline dimensions in Figure 2-1, 
and, referring to Figures 2-2 and 2-3, mount the 
recorder as follows: 

a. I nstall hinge pin blocks on equipment 
rack using 10-32 pan head screws (Figure 
2-2). Do not fully tighten screws. Place 
No. 10 shim washer on each pin. 

b. Set shipping frame down with front door 
of recorder facing up (i.e., lying in hori
zontal position). Remove screws securing 
recorder to frame. 

c. 

d. 

e. 

f. 

Lift recorder out of shipping frame, posi
tion 60 degrees from closed position, and 
hang on hinge pin blocks. See Figure 2~3. 

Adjust hinge blocks on equipment rack so 
that recorder hangs symmetrically in rack. 
Tighten screws. 

Open recorder to 90 degrees and install 
safety blocks, using 4-40 screws (Figure 
2-3). 

Check that adjustable pawl fastener en
gages behind equipment rack. Adjust if 
necessary. 



g. Clean tape deck as directed under para
graph 5-3. 

2-11. INTERFACE CONNECTIONS 

2-12. I nterconnection of Cipher Data Products and cus
tomer equipment requires a harness of individual twisted 
pairs, each with the following characteristics: 

a. Maximum length of 20 feet. 

b. Not less than one twist per inch. 

c. A 22 or 24-gauge conductor with minumum 
insulation thickness of 0.01 inch. 

2-13. It is important that the ground side of each 
twisted pair be grounded within a few inches of the 
driver to which it is connected. The mating connectors 
(ELCO part number 00-6007-036-980-002 or equiva
lent) must be wired by the customer. As shown in Figure 
2-4, interface signals are routed directly to and from the 
printed circuit boards. Strain relief should be provided. 
Table 2-2 shows the input/output lines required. 

2-3 





fr :.~G. SURFACE OF RACK 

_1.0_ II ~ 

1 ____ ··Typl.~ • 'f5 

19.2 

L _______ _ 

I 
------------------

..--------'-'--rll--II 12.50 
MAX. 

I 

':!)_ 0 
TYP. 0 

o 
~ 0 

~--~-~-~~--~~---L------~----~--~. 

2. 25 
MAX . 

• 

I" 
I 

19.0 -------.!0l 
I 

Ilr~ 

© 
24.0 

DIMENSIONS IN INCHES UNLESS OTHERWISE NOTED 

Figure 2·1. Modell OOX Outline Dimensions 2-5 



." 
~. 

ri 
N 

~ 
~ 
a! 
("j 

7t:" 

3:: 
o 
c 
::s ..... 
ci' 
a! 
::5 
Co 

c 
3' 
ft 
::s 
III o· 
::s 
III 

N 
~ 

, I 

I 

-----C.-:.':;1 

l,t 

" 

IT 
'

'-

", 

" 

, 
/ 

" '" , " 
,), 

/:Jo.; '\ 
, ' ,.(:,',' '\ 

/ ,/' \ " , 'l) \ 
'-....,/ 1, , \ 

__ '" 1', \ 
',./' \ \ 

"" "'~;\" ,,' \ \\ 
/ ~ / \ 

~// /; \ \ 
l' , \ \ 

~
.-- // MA}\,.. \ 

; \ \ 

0000 ,/ ,/'> : t -; ~~........,.,:,: ~/~1' ,,/ 

/ 
/ 

/ 900 M.dY 

____ '- _______ r_c __ 'J I~' / --------------- \ '- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~': '~f- - - -f: ----
;~~ ~I 0.1 j C~ ~~~~~-- -~~ ~~ ~~ ~~ ~ -~ ~~: :~: ~~:::~~:j~ 

----~;;A5~. . _ +'2.6.-.' Ii 

17.3 ., 

r-- 19.7 

r---i-
'--'- TOP OF TRANSPORT 

j 

1.5 

I -J=-~ 
I _.~ t -- -- f~ f I 
I I 1.2 I 

' I TYP . ,_ 

;~j~. 4-~~-~4f: 
I ---+ ---- -@t -'-- ~ i 

I 

l~ 
19.2 

°

1 

t :~~ 

i 

t 

Ir --~~ , 

RETMAAACK- l~~ 

MOUNTING DETAIL 

DIMENSIONS IN INCHES UNLESS OTHERWISE NOTED 

WASHER, TYP. 

10-32 PAN HEAD SCREW 
(3 REQUIRED) 0.50 LONG 



I 

I 

I 

'-, 

HINGE BLOCK 
PIN 131013-000, 001 

~~I 

\ 
I 

l 
SHIM WASHER 

/~y 
" ~\ / 

(/ 

!/ 
/ / / 

; /'/ / 
, / / 

~/ 
I 

-, 

SAFETY BLOCK 

PIN 731002-300 

figure 2-3. I nstallaticm Diagram 2-9 



LIVE GROUND 
CONNECTOR PIN PIN CONNECTOR 

I nput Commands J 8 Select (SL T) 
J 1 01 

C 3 Forward (FWD) 

E 5 Reverse (REV) 

H 7 Rewind (RWC) 

L 10 Off Line (OFL) 

K 9 Write Enable (WEN) 

B 2 Overwrite (OVW) 

15 - Write Reset (WRS) (part of 
overwrite option) 

D 4 Data Density Select (DDS) 

Output Indications T 16 Ready (RDY) 
J 1 01 

M 11 On Line (ON) 

N 12 Rewind (RWD) 

U 17 End of Tape (EOT) 

R 14 Beginning of Tape (BOT) 

P 13 File Protect (FPT) 

F 6 Density (DEN) 

S - +5V (Optional) 

~rite Inputs A 1 Write Data Strobe (WDS) 
n02 

C 3 Write Reset (WRS) 

T abie 2-2. interface Connections 
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LIVE GROUND 
CONNECTOR PIN PIN SIGNAL 

Write Inputs E 5 Threshold (THlD) (100X60 only) 
J 102 (Continued) 

L 10 Write Data Parity (WDP) 
(Write Data C for 7-Track) 

M 11 Write Data 0 (WDO) (Omit 
for 7-Track) 

N 12 Write Data 1 (WD1) (Omit for 
7-Track) 

P 13 Write Data 2 (WD2) (Write 
Data B for 7-Track) 

R 14 Write Data 3 (WD3) (Write 
Data A for 7-Track) 

S 1 5 Write Data 4 (WD4) (Write 
Data 8 for 7-Track) 

T 16 Write Data 5 (WD5) (Write 
Data 4 for 7-Track) 

U 1 7 Write Data 6 (WD6) (Write 
Data 2 for 7-Track) 

V 18 Write Data 7 (WD7) (Write 
Data 1 for 7-Track) 

Read Outputs 2 B Read Data Strobe (RDS) 

n03 1 A Read Data Parity (RDP) (Read 
Data C for 7-Track) 

3 C Read Data 0 (RDO) (Omit for 
7-Track) 

4 D Read Data 1 (RD1) (Omit for 
7-Track) 

8 J Read Data 2 (RD2) (Read Data 
B for 7-Track) 

9 K Read Data 3 (RD3) (Read Data 
A for 7-Track) 

(Optional) 10 L Non- Return-to-Zero (NRZ) 

(Optional) 11 M 7 Track (7TK) 

Table 2-2. Interface Connections (Continued) 

2-12 



LIVE GROUND 
CONNECTOR PIN PIN SIGNAL 

Read Outputs J 103 
12 N Single Gap (SGL) 

(Cant.) (Optional) 

(Optional) 13 P Low Speed (SPD) 

14 R Read Data 4 (RD4) (Read Data 
8 for 7-Track) 

15 S Read Data 5 (RD5) (Read Data 
4 for 7-Track) 

17 U Read Data 6 (RD6) (Read Data 
2 for 7-Track) 

18 V Read Data 7 (RD7) (Read Data 
1 for 7-Track) 

Table 2-2. I nterface Connections (Continued) 
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Figure 2-4. Interface Cable Installation 
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SECTION III 

OPERATION 

3-1. GENERAL 

3-2. This section describes the controls and indicators 
and provides instructions for operating the Modell OOX 
recorder. 

3-3. CONTROLS AND INDICATORS 

3-4. Figure 3-1 shows the controls and indicators. 
Control/indicator types, functions, and the conditions 
required for enabl ing the corresponding functions are 
given in Table 3-1. 

NOTE 

The head and guide-cleaning procedures 
described in paragraph 5-5 must be per
formed daily to maintain recorder re
liability. 

3-5. LOADING TAPE 

3-6. To load tape, see Figure 3-2 and proceed as 
follows: 

a. 

b. 

c. 

Pull out reel-locking lever on supply hub. 
Ensure that tape reel has write enable ring 
installed if Write mode is to be utilized. 
Place reel of tape on hub so that tape will 
unwind when reel is rotated in clockwise 
direction. Press reel evenly and firmly 
against hub's back flange and push in locking 
lever. Spin reel counterclockwise while 
looking along its rim to ensure even mount
ing. 

Install empty reel on takeup hub in same 
manner as loaded reel was mounted in step 
a. 

Actuate POWE R pushbutton. POWER 
indicator will illuminate, and compliance 
arms will be driven to full-up positions. 

d. 

e. 

f. 

Thread tape along path shown in Figure 3-2. 
Wrap several turns clockwise around takeup 
reel. Check that tape is correctly seated on 
guides and properly threaded through pho
tosensor and head assembly. 

Ensure that tape is positioned cor
rectly on all guides, or tape damage 
n1dy result. 

Close front cover to protect tape and trans
port trom dust. 

Dust cover must remain closed at all 
times when tape is on takeup reel. 
Data reliability may be impaired by 
contaminants if cover is left open. 

Actuate LOAD pushbutton and observe that 
tape is tensioned. (See Figure 3-3.) Delay at 
this point is required to allow arm retractor 
mechanism to clear compliance arms. Actu
ate LOAD pushbutton again. Tape will 
advance until BOT tab is positioned at 
photosensor. LOAD indicator will illu
minate, indicating recorder is ready for use. 

3-7. UNLOADi"NG TAPE 

3-8. To unload the tape, proceed as follows: 

NOTE 

Recorder must be in off-line mode 
(ON LINE indicator extinguished). 

3-1 



a. If power is off, actuate POWE R pushbutton 
and proceed to step b. If power is on, start 
with step c. 

b. Actuate LOAD pushbutton to tension tape. 

c. Actuate REWIND pushbutton. REWIND in
dicator will illuminate.lf tape is at load point 
tape will rewind until tension is lost. If tape 
is not at load point, rewind ceases when 
BOT tab is reached. BOT tab is then po
sitioned automatically at photosensor, and 
LOAD indicator illuminates. Actuate 
REWIND pushbutton second time to com
plete unload sequence. 

NOTE 

Manual REWIND command will over
ride load sequence. This can be used 
to return tape to load point in event 
load sequence is inadvertently init
iated after BOT tab has passed photo
sensor. 

3-9. INTERFACE DATA 

3-10. Interface specifications are presented in para
graph 1-24. Interface inputs and outputs are listed 
in Tables 3-2 and 3-3, respectively. 

3-11. MULTIPLE-TRANSPORT (DAISY-CHAIN) 
SYSTEM MODIFICATION 

3-12. When two or more transports are used in a "daisy
chain" system, the transmission line (cable) termi
nators in all transports except the last in the system 
must be removed, or the resulting impedance mismatch 
will cause undesirable signal reflections in the cable. 
The termination impedance networks in the Model 100X 
recorder are all incorporated in two 330-ohm and two 
220-ohm resistor packs which plug into integrated cir
cuit sockets. For multiple-transport operation it is nec
essary simply to remove the four resistor packs from 
their sockets on all but the last transport. One 330-ohm 
pack and one 220-ohm pack are located in the bottom, 
right-hand corner of the control/servo board (compo
nent side) near connector J -101, and the other two are 
located in the upper, right-hand corner of the read/write 
board near J-102. Refer also to the technical manual on 
the mUltiple-transport cable assembly, Part No. 
138631-000. 
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CONTROL OR 
INDICATOR TYPE FUNCTION CONDITIONS 

POWER Alternate-Action Switches line Fuse installed. 
Pushbutton/Indicator Power on and off. Line cord 

Illuminates red to connected. 
indicate power is on. 

LOAD Momentary-Action I nitial actuation Power restored 
Pushbutton/Indicator energizes motors after being off. 

and servo system Loss of tape 
and tensions tape. tension. 

Second actuation Motors and servo 
advances tape to system energized. 
load point. Tape tensioned by 

initial actuation. 

Illuminates to 
indicate BOT tab 
is positioned at 
photosensor. 

ON LINE Momentary-Action Switches recorder Initial Load or 
Pushbutton/lndi- to on-line mode. Rewind actuation. 
cator Illuminates to Recorder in off-line 

indicate recorder is mode. (ON LINE 
on line. indicator extinguished.) 

Second actuation Recorder in on-line 
switches recorder mode. (ON LINE 
off line. Indicator indicator :IIuminated.) 
extinguished to 
indicate recorder is 
off line. 

REWIND Momentary-Action Rewinds tape Recorder in off-
Pushbutton/I ndicator to load point. line mode. (ON 

REWIND indi- LI NE indicator 
cator illuminates not illuminated. 
during rewinding, 
then goes out. 

Table 3-1. Controls and Indicators 
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CONTROL OR 
INDICATOR TYPE FUNCTION CONDITIONS 

REWIND LOAD indicator 

(Continued) illuminates to 
indicate BOT tab 
is positioned at 
photosensor. 

Second actuation 
of REWIND push-
button unloads tape. 

WRTEN Indicator Illuminates to T ape reel with 
(Write indicate write write enable ring 
Enable) function may installed mounted 

be performed. on supply hub. 

HIDEN Alternate-Action Selects read 
(High Push bu tton/ I nd i- density. lIIu-
Density) cator minates to indicate 

high-density mode 
is selected. 

NOTE: See 
Section IV for 
optional con-
figurations. 

FORWARD Alternate-Action Starts/ stops Recorder in off-
Push bu ttonl I ndi- tape forward line mode (ON 
cator motion. Illuminates LI NE indicator 

to indicate recor- extinguished) . 
der in forward mode. 

REVERSE Alternate-Action Starts/ stops Recorder in ott-

Pushbutton/lndi- tape reverse line mode (ON 

cator motion. IIlu- LINE indicator 
minates to indi- extinguished). 
cate recorder in 
reverse mode. 

Table 3-1. Controls and Indicators (Continued) 

3-4 



Figure 3-2. Tape-Threading Path 
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3-9. INTERFACE DATA 

3-10. Interface specifications are presented in paragraph 1-24. 
Interface inputs and outputs are listed in Tables 3-2 and 3-3, 
respectively. 

----.a 
.~ 

~ 

Figure 3-3. Operating Configuration (Tape Tensioned) 
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INPUT TYPE FUNCTION 

Select (SLT) Level When true, enables all interface drivers and receivers 
in transport, thus connecting transport to 
controller. 

Forward (FWD) Level When true, with transport ready and on line, causes 
tape to move forward at specified speed. 

Reverse (REV) Level When true, with transport ready and on line, causes 
tape to move in reverse at specified speed. 

Rewind (RWC) Pulse With transport ready and on line, this pulse causes 
tape to move in reverse at 150 ips to BOT. 

Off-Line (OFL) Level or pulse Resets on-line flip-flop to 0 state, placing transport 
(min. width, under manual control. 
2 microseconds) 

Write Data Pulse (min., T rai Ii ng edge triggers code generator in transport. 
Strobe (WDS) 2 microseconds) 

Write data 9 lines for 9-track; When true from 0.5 microsecond before leading 
(WD) 7 lines for 7-track edge to 0.5 microsecond after trailing edge of 

write strobe; results in recording of flux transition 
when in write mode. 

Write Enable Level When true for 20 microseconds, 
.. 

after minimUm, 
(WEN) leading edge of FORWARD or REVERSE command, 

initiates write mode of operation. 

Reset (RS) Pulse (min., When true, resets write amplifier circuits on leading 
2 microseconds) edge. Purpose is to write LRCC at end of record, 

causing all channels to be erased in I RG. 

Data Density Level When true, conditions read electronics to operate in 
Select (DDS) h igh-densi ty mode. When false, operation is in low-

density mode. 

Overwrite Level When true, conditions appropriate circuitry, in 
(OVW) conjunction with Write Reset (WRS) pulse, for up-

dating (rewri ti ng) of select record. Transport must 
be in write mode. 

Table 3-2. Interface Inputs 

3-7 



INPUT TYPE FUNCTION 

On-Line Level When true (on-line flip-flop set), transport is under 
remote control. When false, transport is under 
local control. 

Read Data (RD) Bits Sampling of RDP, RDO-7 simultaneously on trailing 
(RDP, RDO-7 edge of Read Data Strobe (RDS) provides complete 
for 9-channel; data character. 
RDC, RD2-7 for 
7-channel) 

Read Data Pulse (min., Provides complete data character when RDP, RDO-7 
Strobe (RDS) 2 ms) sampled on trailing edge. 

End of Tape Level T rue for duration of EOT tab. Transitions to and 
(EOT) from true state not to be assumed clean. 

Density (DEN) Level True only when manual HI DE N switch on transport 
is set for high density. 

Ready (RDY) Level True when load sequence is complete and transport 
is on line and not rewinding. (Transport ready to 
receive remote command.) 

Beginning of Level True when BOT tab is under photosensor, initial load 
Tape (BOT) sequence is complete, and transport is not rewinding. 

Rewind (RWD) Level True only when transport is engaged in rewind 
operation or load sequence fo"owin~ rewind. 

File Protect Level True when power is on and reel of tape without 
(FPT) write ring is mounted on transport. 

N RZl Transport Level True when transport is configured for N RZI data. 
Identification (Optional) False level indicates phase-encode configuration. 
(NRZ) 

7-Track Head Level True for 7-track transport; false for 9-track 
Identification (Optional) configu ra tion. 
(7TK) 

Single-Gap Level True when transport has single-gap head; false level 
Head Identi- (Optional) indicates dual-gap head. 
fication (SGL) 

Transport Speed Level True when transport has lower of two speeds avail-
Identification (Optional) able in multiple-transport system. 
(SPD) 

Table 3-3. Interface Outputs 
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SECTION IV 

THEORY OF OPERATION 

4-1. GENERAL 

4-2. The basic concepts of digital recording, recorder 
applications, and principles of operation for the Model 
100X recorder are presented in this section. A thorough 
knowledge of this section will enhance the user's oper
ational capabilities and will aid in troubleshooting, if 
required. 

4-3. BASIC CONCEPTS OF DIGITAL RECORDING 

4-4. The concept of digital magnetic tape recording 
has grown in acceptance as a result of the increa~ed use 
of digital techniques, the increasing variety of recorders. 
available, and the decreased cost of these recorders. The 
digital recording process involves methods and equip
ment capable of recording information expressed in a 
digital (binary) code (1 's and O's). The IBM N RZI sys
tem (non-return-to-zero interrupt) is the one most wide
ly used throughout the industry. 

4-5. Figure 4-1 depicts various codings, including the 
N RZI code. On magnetic tape, binary 1 's are represen
ted by transitions between plus and minus saturation 
magnetism (+SAT and - SAT) produced by the cor
responding write head current. When a written tape is 
passed across the tape head, a change of flux occurs 
at the gap. The magnetic heads respond, producing the 
read voltage waveforms illustrated in Figure 4-1. Ab
sence of a change in flux represents a binary 0, for which 
no voltage is recovered from the head. 

4-6. N RZI SYSTEM. In the N RZI system, recording 
is carried out by a saturation current driven through the 
head in a direction determined by a flip-flop which 
toggles for each 1 bit recorded. The N RZI system 
requires the recording of at least one bit for every 
character. Otherwise, in an all-O character there would 
be no indication of the presence of that character. 

4-7. SEVEN-TRACK SYSTEM. In a seven-track 
system (Figure 4-2), six of the tracks are data channeis, 

while the seventh (track C) is the parity channel. 
Parity may be either odd or even; bits may be added 
to track C to make the sum of the bits in the character 
odd or even. Even parity is used with binary-coded 
decimal (BCD) coding, while odd parity is used in 
binary mode operation. 

4-8. BINARY CODED DECIMAL (BCD) 

4-9. The I BM eight-bit code and BCD relations are 
shown in Table 4-1. There are 63 available combinations 
of the six data bits, representing numerals, letters, and 
special symbols. 

4-10. BINARY MODE. In the binary mode, tape 
characters represent binary numbers. This mode is used 
only with numeric inputs. Thus, a six-bit character can 
represent a six-digit binary number 0 (000000) to 63 
(111111). Larger numbers may be represented by the 
use of more than one character. In some cases, this 
results in a considerable saving of space on the tape and 
in computer time. For example, the decimal number 56 
occupies two character spaces in BCD (0101-0110) but 
only one in binary (111000). Obviously, odd parity 
must be used, because six O's can be a perfectly valid 
portion of a binary number. 

4-11. NINE-TRACK CODING. The nine-track tape in 
I BM System 360 uses a modified ASCII code. (See 
Figure 4-3.) Parity in the nine-track 800-bpi system is 
always odd. With this sytem, when programmed prop
erly, it is possible to write data in the binary mode. Two 
four-bit numerics per byte may be written, with a con
sequent doubling of effective data rate. 

4-12. LONGITUDINAL REDUNDANCY CHECK 
CHARACTER (LRCC). A longitudinal parity bit is 
written at the end of each record. This character is 
written by the return of the write head current to the 
reference condition. Since the reference condition is 
established before the first character of the record and 
reestabiished by writing of the L RCC, an even number 
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31NARY DATA o o o o 

R Z (return-to-zero) 

N RZ (non-return-to-zero) I 

N R Z I (non-retu rn-to-zero-i nterru pt) J L 
+1 SAT 

HEAD CURRENT 

-I SAT 

+0 SAT 

J I I I 
TAPE MAGNETISM 

-0 SAT 

READ VOLTAG~ 

Figure 4-1. Magnetic Recording Waveforms 



Collating Graphics Eight - Bit Code BCD 
Sequence 8 Bit BCD 0 I 2 3 .. 5 6 7 B A 8 4 2 1 

00 blank blank 0 I 0 0 0 0 0 0 0 0 0 0 0 0 
01 0 I 0 0 I 0 I 1 I I I 0 I I 
02 - W) 0 1 0 0 I I 0 0 I I I I 0 0 
03 ( [ 0 1 0 0 I I 0 I I I 1 I 0 I 
04 + < 0 1 0 0 I 1 I 0 I I I I I 0 
05 GM GM 0 I 0 0 I I I I I I 1 I 1 I 
06 & &+ 0 I 0 I 0 0 0 0 I I 0 0 0 0 
07 S S 0 I 0 I I 0 I I I 0 I 0 I I 
08 . . 0 I 0 1 I I 0 0 I 0 I I 0 0 
fR ) ] 0 I 0 I I I 0 1 1 0 1 I 0 I 
10 0 I 0 I I I 1 0 I 0 I I I 0 
11 MC MC 0 I 0 I I I I I I 0 I I I I 
12 - - 0 I I 0 0 0 0 0 I 0 0 0 0 0 
13 / / 0 I 1 0 0 0 0 I 0 I 0 0 0 1 
14 I , 0 I I 0 I 0 1 I 0 I 1 0 I 1 

-15 % %( 0 I I 0 I I 0 0 0 1 1 I 0 0 
16 WS W..s. 0 1 I 0 I I 0 I 0 I I I 0 I 
17 • \ 0 I I 0 I I I 0 0 1 I 1 I 0 
18 SM SM 0 I I 0 I I I I 0 I 1 I I I 
19 ~ '6 0 I 1 I 1 0 1 0 0 I 0 0 0 0 
20 

, '= 0 I I I I 0 I I 0 0 1 0 I 1 
21 @ @' 0 I 1 I I I 0 0 0 0 I I 0 0 
22 V : 0 I I I I I 0 I 0 0 I I 0 I 
23 = > 0 I I I I I I 0 0 0 I I I 0 
2 .. TM TM 0 I I I J I I I 0 0 I 1 I 1 
25 <5 <5 1 1 0 0 0 0 0 0 I I I 0 I 0 
26 A A I 1 0 0 0 0 0 I 1 I 0 0 0 1 
27 B B I 1 0 0 0 0 1 0 1 1 0 0 \ 0 
28 C C \ 1 0 0 0 0 \ 1 1 1 0 0 I \ 
29 D D 1 1 0 0 0 1 0 0 1 1 0 1 0 0 
30 E E 1 I 0 0 0 1 0 I I I 0 I 0 I 
3\ F F I \ 0 0 0 I I 0 I I 0 I 1 0 
32 G G I I 0 0 0 I I I I I 0 I 1 I 
33 H H 1 I 0 0 1 0 0 0 I 1 I 0 0 0 
30i I I 1 1 0 0 1 0 0 1 I I 1 0 0 I 
35 0 0 I I 0 1 0 0 0 0 I 0 I 0 I 0 
36 J J 1 I 0 1 0 0 0 I I 0 0 0 0 I 
37 K K I 1 0 I 0 0 I 0 I 0 0 0 I 0 
38 L L I I 0 I 0 0 I I I 0 0 0 I I 
39 M M I 1 0 I 0 1 0 0 I 0 0 I 0 0 
"0 N N 1 I 0 I 0 1 0 I I 0 0 1 0 I 
.. I 0 0 1 I 0 I 0 1 I 0 I 0 0 \ \ 0 
.. 2 P P \ 1 0 1 0 \ 1 I I 0 0 1 1 1 
"3 Q Q 1 I 0 1 I 0 0 0 I 0 I 0 0 0 .... R R I 1 0 \ 1 0 0 \ \ 0 I 0 0 I 
45 RM RM \ 1 I 0 0 0 0 0 0 \ I 0 1 0 
46 S S I I I 0 0 0 I 0 0 I 0 0 I 0-
.. 7 T T I I 1 0 0 0 1 1 0 1 0 0 I I 
.. 8 U U 1 \ I 0 0 I 0 0 0 I 0 I 0 0 
49 V V I 1 I 0 0 I 0 I 0 \ 0 1 0 I 
50 W W 1 I \ 0 0 \ 1 0 0 I 0 1 I 0 
51 X X 1 1 I 0 0 1 1 I 0 I 0 I I I 
52 y y 1 I 1 0 \ 0 0 0 0 I J 0 0 0 
53 Z Z 1 1 J 0 I 0 0 I 0 I I 0 0 J 
54 0 0 I 1 J I 0 0 0 0 0 0 \ 0 I 0 
55 I I J 1 1 J 0 0 0 I 0 0 0 0 0 I 
56 2 2 1 J J J 0 0 1 0 0 0 0 0 1 0 
57 3 3 1 \ 1 I 0 0 I J 0 0 0 0 I J 
58 4 4 J I I I 0 \ 0 0 0 0 0 I 0 0 
59 5 5 1 I I I 0 I 0 I 0 0 0 I 0 I 
60 6 6 1 \ 1 J 0 I 1 0 0 0 0 I I 0 
61 7 7 I 1 , I 0 I I I 0 0 0 I I 1 
62 8 8 I I I I J 0 0 0 0 0 I 0 0 0 
63 9 9 I I I I I 0 0 I 0 0 I 0 0 I 

Table 4-1. Eight-Bit Code/BCD Relationship 
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NOTES: 1. 

2. 

(NOTE 2) 
Inter-Record Gap 
0.750 + 0.156 

III 
III 
III 

III 

III 

III 
III 

- 0.063 
lRC 

Reference Edge 

• 
Tape Motion 

III 

III 
III 
III 

III 

Tape shown with oxide side down; NRZI 
recording. Bit produced by reversal of flux 
polarity. Tape fully saturated in each 
direction. 

Tape to be fuilly saturated in erased direc
tion in initial gap and inter-record gap; 
tape to be magnetized so that rim end of 
tape is north-seeking pole. 

-+-~-- Parity 

3. 

4. 

5. 

(Odd or Even) 

LRCC: longitudinal redundancy check 
character; odd or even; spaced four bits 
from data character. 

Parity bit: vertical parity bit is written for 
each character. 

Must conform to all 729 specifications 
(IBM). 

Figure 4-2. Sev-en-Track Data Format 

of 1 bits in each track is written for each record. As the 
tape is read, the number of l's read in each track is 
counted. IT me sum is 000, an error is indicated. 
The L RCC is spaced four character spaces from the 
end of the block. 

4-13. CYCLIC REDUNDANCY CHECK CHARACTER 
(CRCC). Nine-track, 800-bpi, System 360 tapes 

include a CRCC located at the end of each record 
before the LRCC. The CRCC is generated by appli
cation of a complex equation of the data within the 
block. This character makes the probability of an 
undetected error almost zero. The CRCC may be used 
with the computer read function to determine which 

track contains the error. 

4-14. The information supplied by the CRCC, com
bined with that of the LRCC and vertical parity, may be 
used to correct detected errors. Errors involving more 
than one track within the same record are detected 
but not correctable. 

4-15. LOST-CHARACTER CHECK. System 360 
incorporates a lost-character check which detects, 
during reading, the loss of a complete byte. A byte is 
assumed lost if the time between bytes is longer than 
normal but not long enough for check character spacing. 

4-4 

4-16. The lost-character requirement limits thejnstan.
taneous variation of byte spacing on the tape being 
read. With the Cipher Modell OOX recorder, a byte 
spacing tolerance well within the limits set by the lost
character check is assured. 

4-17. PRINCIPLES OF OPERATION 

4-18. The Cipher Model 100X recorder is composed of 
four main assemblies (Figure 4-4): the transport 
assembly, which includes the tape drive components 
and the compliance arm system; the read/write system, 
consisting of a head assembly and a read/write board; a 
control/servo board containing the transport control 
circuitry, the reel and capstan motor servos, and the 
power supply regulator circuits; and a power supply, 
consisting of the power transformer mounted on the 
rear of the mounting plate, the power supply circuit 
board, and the front-panel-mounted power switch and 
indicator. The schematic diagrams in Section VII 
should be referred to in studying circuit descriptions 
presented in this section. A description of major iogic 
elements used in the recorder, available logic options, 
and a detailed discussion of recorder operation are 
presented in the following paragraphs. 



Inter-Record i cord 
Gap 

0.6+0.15 
- 0.10in 

LRC ---------r---~~----~+_--~--_, ~--~--~ ~------------~ 
III 
III 
III 
III 
III 

III 
III 
III 
III 

III 
III 
III 
III 
I j I 

III 
III 

1114 
III 6 ' 
III 0 

III 1 
1112 
III P -f-f----. Parity (Odd) 

(NOTE 5) 
1113 

lP tv'orker 

__ - - Reference Edge 

_--- Tope • 

..... __ ~ Write Skew (Maximum Allowable) 

..... ---~ Character Gate (Read) 

NOTES' 1. 

2. 

3. 

Tape shown with oxide side down; NRZI 
recording. B it produced by reversal of flux 
polarity. Tape fully saturated with each 
direction. 

Tape to be fully saturated in erased direc
tion in initial gap and inter-record gap; tape 
to be magnetized so that rim end of tape 
is north-seeking pole. 

CRCC: cyclic redundancy check char
acter. Parity of CRCC determined by num
ber of data characters in record. Odd 

Motion 

4. 

5. 

0.5 In. Min 
(NOTE 2) 

number of data character, even CRCC, 
etc. CRCC used only in System 360, 800 

bpi. CRCC spaced four bits from data 
characters. 

LRCC: longitudinal redundancy check 
character, always odd parity. Spaced 
four bits from CRCC. 

Parity bit: vertical parity bit written for 
each character containing even number 
of bits. 

Figure 4-3. Nine-Track Data Format 

4-19. NAND/NOR GATES 

4-20. Multiple NAND gate packages are used for all 
logic' gating. (See Section VII, Figure 7-1.) An indi
vidual NAND gate device may be used as either a NAND 
or NOR gate, however, depending upon the logic 
function involved. When used as a NAN D gate, the 
true output is normally an electrical low (0 to +0.2V) 
and requires both inputs to be high (+4V). When used 
as a NOR gate, the true output is normally an electri
cal high, which requires one or more inputs to be low. 

4-21. J -K FLIP-FLOPS 

4-22. This flip-flop operates on a master-slave principle. 
A logic diagram of the flip-flop is shown in Figure 4-5. 
The flip-flop is designed so that the threshold voltage 
of AND gates 1 and 2 is higher than that of AND gates 
3 and 4. Since operation depends exclusively on volt
age levels, any waveform of the proper voltage level can 
trigger the j -K fiip-fiop. 

4-23. Assuming that the trigger voltage is initially low, 
as the trigger voltage goes high AND gates 3 and 4 are 
disabled. Subsequently, AND gates 1 and 2 are enabled 
by the trigger pulse, the J and K inputs, and the infor
mation previously stored at the output of the slave unit. 
The J and K input information at this time is transfer
red to the input of the master unit. As the trigger 
voltage goes low, AND gates 1 and 2 are disabled. AND 
gates 3 and 4 are then enabled, and the information 
stored in the master unit is transferred to the output 
of the slave unit. 

4-24. The direct set and direct clear inputs are used to 
set the flip-flop to a known state. A low input to direct 
set will set Q high and Q low. A low input to direct 
clear will set Q low and Q high. 

4-25. RETRIGGERABLE MONOST ABLE 
MULTIVIBRATORS 

4-26. A retriggerable monostable multivibrator is uti
iized in many area~ of the recurder's logic circuitry to 
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Figure 4-5. Simplified logic Diagram, J-K Flip-Flop 



generate precisely timed clock or gating pulses derived 
from up to four different inputs. The device is used in 
two ways (Figure 4-6), as described in the following 

su bparagraph s. 

4-27. I n the first method, either or both inputs to the 
NOR-gate portion are set low and one input to the 
NAND-gate portion is set high to enable the gate. When 
the second input to the NAND gate goes high, a positive 
pulse appears at the Q output. The duration of this· 

pulse is determined by the timing circuit connected to 
pins 11 and 13. This timing circuit employs a resistor 
and capacitor for relatively short pulse durations. 
Longer durations can be achieved by the addition of a 
diode to the circuit. An even longer pulse can be 
obtained by the use of a large-value electrolytic capac
itor, with a transistor to regulate the current and pro
tect the device. 

4-28. In the second method, both inputs to the NAND
gate portion are set high, and the Q function is con
trolled by the inputs to the NOR-gate portion. When one 
of the NOR-gate inputs goes low, a positive pulse ap
pears at the Q output. The duration of the pulse is 
determined in the same manner as described in the 
preceding paragraph. In both cases, Q will be the 
complement of Q. Both the Q and Q outputs may be 
utilized in the recorder's logic. 

4-29. LOGIC OPTIONS 

4-30. Various logic options are available in the Model 
100X recorder. These options are selected by jumpers 
soldered into the read/write and control/servo boards 
(Tables 4-2 and 4-3). These optional logic configurations 
will be wired in at the factory in accordance with the 
customer's request. 

4-31. HEAD ASSEMBLY 

4-32. The Modell OOX recorder is available with either a 
single-gap head for alternate read and write functions 

or a dual-gap head for read-after-write operation. A 
choice of seven or nine tracks is also provided. Track 
locations, track width, and gap separation are all I BM

compatible (Table 4-4). 

4-33. A cross-feed shield is provided to reduce the 
voltage induced in the read head when writing. The 
shield is composed of copper and ferrite flux blocks 
cemented to a hinge plate (Section V, Figure 5-3). 

4-34. DATA RECORDING (See Drawing No. 
331512-300, Section VII) 

4-35. The following description applies to read-after
write (RAW) recorders. Read or write (R/W) re-

4-8 

corders are similiar in operation, except that the deskew 
circuitry is not used. 

4-36. Five inputs to the write circuitry, in addition to 
the seven or nine data channels, are required for writ
ing (Figure 4-7). The customer supplies the Write Data 
Strobe (WDS), Write Reset (WRS), and Select inputs. 
The WDS triggers the internal write strobe monostable, 
Ul02, which, in turn, strobes the data into the write 
deskewing circuit. The WRS senses the condition of the 
write flip-flops and clocks them to· a reference condi
tion to create the longitudinal redundancy check char
acter (LRCC) at the end of each record. The Reset 
input is routed from the control logic and is synony
mous with WRS. It is used only with the overwrite 
option as desired by the customer. Select, which is 
routed from the control logic, is required to enable the 

WDS and WRS inputs. RUri' and Read inputs are gen
erated in the control logic; they control the write 
register direct set (SD) and direct clear (CD) cir
cuitry. The following description is keyed to track 0 
but is applicable to all tracks. See timing diagram, 
Figure 4-8. 

4-37. DATA INPUT. A low pulse or level applied to 
J 1 02, pin M, in conjunction with the WDS, is con
sidered to be a binary 1. This low is inverted by U100B 
and applied to the data gate, U108C, to be strobed into 
the deskew monostable. The internal Write strobe is 
derived from a monostable, U102, which is triggered 
from the WDS applied to J 1 02, pin A, inverted by 
U103E. The internal strobe generator may be triggered 
by either the leading or trailing edge of the WDS. (See 
Figure 4-8 for proper jumper connections.) The Q out
put of U102 is inverted by U1 01 A and applied as a 
high-level strobe to the data gate, U108C. With a 
binary 1 (high) also applied to the gate, a low pulse 
is generated at the output; this is used to trigger the 
deskew monostable, U122. Obviously, if a binary 
o is to be generated, the data gate input will be low at 
the time of the Write strobe, inhibiting the strobe and 
preventing the monostable from being triggered. 

4-38. DESKEW MONOST ABLE. The deskew mono
stable is triggered by the low pulse from the data gate or 
the reset gate, U108D. The trailing edge of the high
going pulse output is time-variable through the use of 
potentiometer R 119, skew adjust. This trailing edge 
is the actual write clock which compensates for mech
anical skew inherent in the dual-gap head. (See para
graph 5-40.) 

4-39. WRITE REGISTER. The write register, U126A, 
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FUNCTION JUMPER PURPOSE 

STATUS INDICATIONS A to B When installed, provides status 
indications to interface when 
recorder is on line and selected. 

When not installed, status indi-
cations are provided whenever 
recorder is selected. 

LOCAL/REMOTE C to F Provides local density control, 
DENSITY SELECT with indicator, on seven-track 

models. 

D to F Provides remote density control, 
with indicator, on seven-track 
models. 

E to F Used with fixed-density models. 
Indicator always illuminated. 

OVERWRITE G to H Installed with overwrite option. 
Note write reset jumper on read/ 
write board. 

ON LINE/READY J to K When installed, depression of 

I I 
ON LINE pushbutton will force 
ready status in middle of tape. 

REWIND/OFF LINE L to M When installed, will cause unit 
to revert to off-line status 
when rewind is commanded 
remotely. 

+5V SUPPLY DIODE Diode can be installed (cathode 
N to P to N, anode to P) to provide +5 

volts for customer's terminators. 

WRITE ENABLE S to T Normal configuration: Write 
Enable line is sampled and 
stored 20 microseconds after RUN 
command is given. Output of 
stored signal becomes Read/Write 
signal to read/write board. 

R to T Read/Write signal is controlled 
directly from Write Enable line. 

Table 4-2. Control/Servo Board logic Options 
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FUNCTION JUMPER PURPOSE 

WRITE DATA A to C Write data on trailing edge of 
TIMING WDS. 

A to B, Write data on leading edge of 
C to 0 WDS. 

WRITE RESET H to J Standard WRS path 

H to K Used with overwrite option on 
read/write models. Only one 
RESET command required for either 
overwrite or normal mode. 

THRESHOLD E to F Standard path for THRESHOLD com-
COMMAND PATH mand in read/write models. 

E to G Standard path for automatic 
THRESHOLD command in read-after-
write models. 

Table 4-3. Read/Write Board Logic Options 

is a J -K flip-flop (paragraph 4-21). The 0 output is switch, 0118, from a 5-volt source and is ramped 
fed back to the K input, and the Q output is fed back to to prevent unwanted flux reversals from occurring. The 
the J input. This ensures reversal of the 0 and 0 output Read input from the control logic determines when the 
levels each time a clock is provided by the deskew write. cu~rent is to be on or off. A false-going Read 
monostable. The 0 and Q outputs are inverted by level enables the current switch driver, 0119, and 
U125F and U125C, respectively, and serve to switch Cl09 charges through R165, which, in turn, allows 
the head drivers, 0100 and 0101, resulting in a flux 0118 to become fully saturated. The ramp time when 
reversal (binary 1) on the magnetic tape. The lack switching from read to write is approximately 1.5 
of an input to clock U126A results in the recording of milliseconds. At the same time 0120 is turned on and 
a binary 0 on the tape (no flux reversal). the Direct Set (SO) occurs, the Direct Clear (CD) 

inputs to the write register are allowed to go high, 
ensuring that the flip-flop is in the reference condi
tion. When Read becomes true (low), 0119 turns off, 
turning off 0118 and 0120. The ramp is approximately 
1.2 milliseconds long, and the current path for C109 
is through CR100. CD becomes low at the time Read 
goes true, and So becomes low when 0120 reaches 
the off condition. This ensures that neither write 
driver (01 CO or 0101) can be switched during the 
read operation. The relationship of So and CD' when 
going from read to write or write to read, is important. 
See Figure 4-9. 

4-40. CHECK CHARACTER GENERATION (CRCC 
AND LRCC). In nine-track operation, the cyclic 
redundancy check character (CRCC) is written four 
character times after the last record block character 
in the same manner as used for the data characters. 
The longitudinal redundancy check character (LRCC) 
occurs either four character times after the CRCC 
(nine-track) or last record block character (seven
track). The customer-supplied Write Reset (WRS) 
input applied through J 1 02, pin C, is inverted by 
Ul03D and routed to U109 through jumper H- J. With 
the overwrite option, the jumper may be installed from 
H to K, and the reset would then be generated from 
the control logic. The WRS is gated through U109B, 
if enabled by select, to the reset gate, U108D. If the 
reset gate input from 0 of the write flip-flop is high, 
signifying that an odd number of binary 1 's have been 
written, the WRS pulse will trigger the deskew mono
stable. This will create a write clock, which will write 
an additional binary 1 and set the write flip-flop in a 
reference condition. 

4-41. Write current is supplied through a transistor 

4-42. NRZ-TO-NRZI CONVERSION. The use of J-K 
flip-flops in the write register allows for input data to 
be presented in N RZ form. The 0 and 0 outputs are 
coupled back to the J and K inputs, ensuring that the 
flip-flop will toggle each time a clock is received, caus
ing a 1 to be written. Since the clock is independent of 
the data input, the data line may remain low or high 
for consecutive 1 's or 0 'so The only restriction is that 
the conversion of the data must occur at least 0.5 
microsecond before or after the WDS (Figure 4-8). 
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FUNCTION 

Track Locations 

7-Track 

9-Track 

Effective Track Width 

7-Track 

9-Track 

Parallelism 

Gap Separation (Write-Read) 

Gap Line Azimuth Per 
Section 

Gap Scatter Per Section 

Crosstalk 

Read 

Voltage Induced in Read 
Winding While Writing at 
800 bpi, 12.5 ips, and up 

Inductance 

Dc Resistance 

Write Current (100% 
sa tu ra tion) 

SINGLE GAP 
READ/WRITE 

DUAL GAP 
READ AFTER WRITE 

0.070 (~ 0.001) inch, center to center 

0.055 (~ 0.001) inch, center to center 

0.040 (~ 0.001) inch 

0.040 (~ 0.001) inch 

Write: 0.048 (+ 0.001) inch 
Read: 0.030 (£ 0.001) inch 

Write: 0.044 (+ 0.001) inch 
Read: 0.040 (£ 0.001) inch 

+ 200 microinches (write to 
read) 

0.150 (~ 0.005) inch 

+ 150 microinches maximum from reference perpendicular 
to mounting surface 

100 microinches, maximum 

6 mH ~ 20% (Full Winding) 

?O/" m::lximllm of nomina! 
~~~d ~~It~g~~"" 

5%, maximum, of read 
voltage 

Write: (each leg) 
500/lH maximum 

Read: (each leg) 
10 mH maximum 

22 ohms + 20% (Full Winding) Write: (each leg) 
10 ohms maximum 

Read: (each leg) 
25 ohms maximum 

11 mA + 20% 35 mA + 20% 

Table 4-4. Head Specifications 



SINGLE GAP DUAL GAP 
FUNCTION READ/WRITE READ AFTER WRITE 

Read Voltage 10 mV ~ 20% @ 15 ips, 700 I1V linch/sec. ~ 10% 
200 bpi 

Read Pulse Width (200 bpi) 1650,{-tin., maximum 1250llin., maximum 

Self Erasure (Read Signal 
Reduction After 10 Passes) 5% maximum 10% maximum 

Erase Head Resistance 80 ohms 

Erase Current 50 mA 

Table 4-4. Head Specifications (Continued) 

4-43. DATA RECOVERY 

4-44. Five inputs are required to enable the read cir
cuitry. Select, Read, and Run are derived from the 
control logic and routed through the write circuitry. 
Threshold is a customer-generated level routed through 
J 102E on the read/write board. Hi Den comes from 
the control logic and is either switched high or low 
locally from the control panel or remotely fixed high 
(for nine-track recording). The following description is 
keyed to track 0 but is applicable to all tracks. (See 
Figure 4-10.) 

4-45. The input to the first stage of the read amplifier, 
Ul, is a low-level, analog signal. The output from the 
head is 700 microvolts/inch/second ~ 20%. (I.e., at a 
tape speed of 10 inches/second the input to the ampli
fier would be 7.5 millivolts, peak-to-peak.) The first
stage differential amplifier gain is controlled by a shunt 
feedback potentiometer, R7. The compcnsJtion 
components, C3, R4, and C4, are selected for a 100-
kHz roll-off, while C5, R6, and R7 determine the low
frequency roll-off. The voltage level at TP1 will be 
approximately 1.3 volts peak-to-peak; however, the 
actual gain is adjusted to obtain the proper level at 
TP4 (located in the peak detector). 

4-46. The second stage, U2, is an active filter. R9, 
R 10, C6, and C7 determine the 3-dB point, which is 
the high-band cutoff. The 3-dB frequency is 100 kHz 
for all tape speeds in the range of 25 to 45 ips. For 
lower speed units, the 3-dB point is set at three times 
the maximum fundamental analog frequency, which 
is 1.5 times the data rate. The signal-to-noise ratio 

becomes more of a factor at lower tape speeds because 
of the lower head output level. The effective gain of 
the second stage is 8 and is determined by R13 and R17. 
This gain is required to reduce the effect of the dead 
band created by the full-wave rectifying action of CR9 
through CR 12. The voltage at TP2 will be approxi
mately 12 volts peak to peak. The voltage at TP3 will 
be approximately 1.3 volts peak to peak, due to the 
voltage divider action of R13 and R17. 

4-47. The buffer amplifier, U3, serves the purpose of 
isolation and threshold offset provisioning. The thresh
old level is determined by the offset current from 
07 into the inverting input of U3. The output of U3 
is fed into a Schmitt trigger (peak detector). 

4-48. THRESHOLD. An understanding of threshold 
is helpful in considering the function of the peak detect
or. The threshold is defined in terms of percentage and 
is the part of a nominal signal that must be reached :i I 
order to be detected as a bit of data. This percentage 
is determined by the reference point, trigger point, 
and overall amplitude of the signal (Figure 4-11). 

4-49. SCHMITT TRIGGER. The Schmitt trigger circuit 
detects the peak of the rectified analog signal from U3. 
As the voltage to the common emitter output of 01 and 
02 (TP4) drops from the reference level, 01 is turned 
off and capacitor C14 is being discharged through 02 
(Figure 4-12). When the voltage at TP4 drops below 
the +3 .6-vol t level, transistor 03 is enabled through 
CR13, which will allow the circuit to trigger later. 04 
is off at this time, since base current is not being sup
plied by Q3. Peak detection takes place when the out
put of Q2 at IP4 reaches its lowest level and starts to 
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go positive. 02 is now turned off, and capacitor C14 
is charged through 01. 01 and CR 13 now supply 
base current to the enabled 03, turning it on. 03 then 
supplies base current to 04, which generates a negative 

. pulse through C15 to set the read data storage register 
(U18A and B). The register will remain set until the 
reset pulse generated by U14A in the read gate network 

is received. When the output of 01 (TP4) goes above 
+3.6 volts, 03 is turned off through CR14, which, in 
turn, removes the base current from 04. When the 
output of 01 reaches its highest point, 01 will turn off. 
The cycle is now ready to repeat for the next bit of data. 

4-50. The negative pulse from the Schmitt trigger is 
capacitively coupled to the read data storage register 
through C15. R28 and R30 form a voltage divider 
which holds the quiescent voltage high on the input to 
U18A when data is not present. The negative data 
pulse to the read data storage register makes its output 
high. This high level is applied to the input of U7 A. 
If the Select level from the control logic and the Run 
level from U14B are both high, the data output gate, 
U7 A, is enabled and transfers the data bit out. 

4-51. The output from the read data storage register is 
also inverted by U16F and applied through C17 to the 
skew pulse generator (CR 15, CR 16). The outputs of 
the skew pulse generators of all channels are tied to
gether and applied to the bases of both 05 and 06. 05 
is an emitter follower which provides the skew pulses 
at TP7 to be used for deskew alignment of the head 
read gap. 06 is a pulse former with its output inverted 
by U22A to become the read gate trigger. The nega
tive-going edge of this trigger agrees with the peak of 
the Read signal. 

4-52. READ GATES. Seven-track models with the dual
density capability have two read gates, one each for low 
and high-density operation. Nine-track models are per
manently wired in a high-density configuration, using 
read gate U19. Read gate U19 is enabled by the High 
Density input from U22C and the Run input from 
U14B. I n read/write models, jumper L-M is installed to 
delay the enabling inputs to the read gates. This allows 
the first-stage amplifier time to recover from saturation 
during the write-to-read transition. The delay is created 
by U10 and varies in time relative to the start/stop time 
of the recorder. Duration of the delay must be less than 
that of the start/stop time. 

4-53. The read gate outpUt is adjusted by means of R40 

or R42 to a time that is 50% minus 2.5 microseconds of 
the normal byte-to-byte time. The trailing edge of the 
read gate output triggers the read strobe generator, 
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U17, which is set for 2 microseconds. The read gate 
output is also coupled back to the input, to prevent 
retriggering by subsequent skew pulses, and routed to 
the summing gate, U14A. The 0 output of the read 

strobe generator is fed to the Read Strobe output gate, 
U8B, and to a delay monostable, U20, which is set for 
0.5 microsecond. The Q outputs of both U17 and U20 
are routed to the summing gate. The summing gate 
output is routed to the Read Strobe output driver, U8B, 

and to the Reset input of all read data registers. 

4-54. CONTROL LOGIC STATE DECODER 

4-55. The state decoder, U44, on the control/servo 
board, is a 3 to 8-bit decoder which provides recorder 
status data to the various command control circuits 
in the control logic. These recorder configuration 
levels are used to enable and disable gates in the re
corder's control logic, thus maintaining the proper se
quence of commands and preventing improper com
mands. 

4-56. There are eight outputs, representing eight pos
sible logic configurations, one of which must be low at 
all times (Figure 4-13). Three inputs to the decoder de
termine its output state. These inputs are received from 
the 0 outputs of three J-K flip-flops: U38B, U38A, 
and U39A. These low or high values are the same as 
those present on the J inputs of the flip-flops immedi
ately before the clock pulse is received from U46B. 
The transfer of these values is triggered by the low
going edge of the clock pulse. The decoder maintains 
each state until the next one is clocked in. 

4-57. STATE 0, STANDBY. This is the initial state 
that follows the application of power to the recorder 
as well as the Reset state. The power-on reset circuit 
of 012 and 013 works in conjunction with C5 and R5 
on the power supply board to delay the resetting of 
the J-K flip-flops until all other logic circuits are stable. 
The power-on Reset line to U43B goes low, causing a 
low to be supplied via U37E to the Direct Clear inputs 
on the three J-K flip-flops, U38B, U38A, and U39A. 
This causes their 0 outputs to go low, which sets the 
decoder to the Standby state. U43B can also be trig
gered to produce a RESET command by a broken tape 
or by tripping of the compliance arm limit switches. 

4-58. STATE 1, STOP. This state resul ts from the first 

action of the LOAD control (A2) on the front panel. 
The servo system and drive motors are energized, 
causing the tape to be tensioned, but motion commands 

are not enabled. See Figure 4-14. 
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4-59. The state decoder's digital 4 and 2 inputs remain 
at 0, as originally set in the Standby state. All inputs to 
U29C and U43A remain high. 

4-60. Since the BOT and Load inputs to U23C are not 
true, the level of U23C into U29A is high. The Rewind 
level into U29A is also high. Since the logic is in the 
Standby state, the Standby level is true, or low. This 
low input to U29A causes its output to be high and 
makes the J input of U38B high. Actuation of the 
LOAD control (A2) triggers the internal logic clock 
pulse generator (U46B), causing the high to be trans
ferred from the J input to the Q output of U38B. In 
this manner, the digital 1 input of the state decoder is 
set to 1. This binary code (001) is the Stop state and 
causes the Stop line to become true. U46A is triggered 
and provides an inhibit pulse, allowing the retractor 
time to get to the down position. 

4-61. STATE 2, LOAD. Actuation of the LOAD 
control a second time starts the tape moving forward 
to the load point. When the BOT tab is sensed by the 
photosensor assembly, tape motion ceases and the 
recorder enters the Ready state. 

4-62. The state decoder's digitai 4 Input remains at 0 
as originally set in the Standby state. Actuation of the 
LOAD control while the recorder is in the Stop state 
causes the LOAD control input to U43A to go low, 
Since the other three inputs remain high, the output 
of U43A goes high. This is applied to the J input of 
U38A, where it is stored as a binary 1 until the flip
flop is clocked. This will become the digital 2 input 
to the state decoder. 

4-63. The three inputs to U29A are high, causing its 
output to be low. This low is applied to the J input 
of U38B, where it is stored as a binary 0 until clocking. 
This will be the digital 1 input to the state decoder. 
Actuation of the LOAD control also triggers the internal 
logic clock pulse generator, which introduces a slight 
delay to allow for loading of the J -K flip-flops. The 
clock pulse transfers the binary code stored at the J 
inputs to the Q outputs of the J -K flip-flops, where 
they serve to set the state decoder. This binary code 
(010) is the load state, which causes the Load line to 
become true. 

4-64. STATE 3, READY, Sensing of the BOT tlb 
during the load sequence places the recorder in the ready 
state. The logic circuitry can now accept both local and 
remote motion commands when other criteria are met. 
(See paragraphs 4-80 through 4--105.) 

4-65. When the BOT tab is sensed during the load 
sequence, the BOT line becomes true and is applied to 
U23C as a high level. The load level is inverted by U23D 
and is also applied to U23C as a high level. With these 
two inputs high, the output of U23C goes low and is 
applied to U29A. Because the recorder is not in the 
standby or rewind state, the remaining inputs are high. 
Thus, the output of U29A goes high and is applied to 
the J input of U38B to await clocking. This is the 
digital 1 input to the state decoder. The digital 2 and 
4 inputs remain the same as in the load state. 

4-66. The internal logic clock pulse generator is triggered 
by the output of U40C, which goes low when the BOT 
tab is sensed. The state decoder is now in the ready 
state (binary code 011). 

4-67. STATE 4, REWIND. Either a remote or local 
REWIND command rewinds the tape onto the supply 
reel until the BOT tab is sensed. At this point, the 
decoder cycles through the delay and load states to the 
ready state. Actuation of the local REWI N D control 
(A4) will then unload the tape. 

4-68. The remote REWIND command gate, U6C, 
requires the recorder to be on line, selected, in the 
ready state, and not at BOT. The low output of U6C 
is used to actuate U30D, which triggers the internal 
iogic ciock puise generator, U46B. This, in turn, 
clocks the J-K flip-flops controlling the state decoder, 
U44. 

4-69. The local rewind control gate, U20C, requires 
the recorder to be off line and in either the stop, ready, 
or load state. The low output of U20C also actuates 
U30D and clocks the J -K flip-flops, as in the remote 
sequence. 

4-70. The state decoder's digital 4 input is a binary 1 
during rewind, since two of the inputs to U29C are 
held high and the Rewind input is switched low. All 
inputs to U43A and U29A are held high, resulting in 
presentation of a binary 0 to the state decoder's dig
ital 2 and digital 1 inputs. This binary code (100) 
represents the rewind state. 

4-71. STATE 5, DELAY. The transport continues to 
rewind tape onto the supply reel until the BOT tab is 
sensed. At this point, the BOT lines go true, changing 
the state decoder input to binary 101, the delay state. 
This delay allov/s the transport to come to a complete 
stop before a new motion command is accepted. 
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4-72. With the Delay lines true, the state decoder input 
becomes binary 010, the load state. With the Load lines 
true the binary code becomes 011, the ready state. The 
transport will now accept motion commands. Actu
ation of the REWIND control at this time unloads the 
tape. 

4-73. STATE 6, UNLOAD. With the transport in the 
ready state, actuation of the REWI N D control changes 
the state decoder's binary input to 110, the Unload 
state. When the last of the leader has passed through the 
photosensor, both the BOT and EOT sensors are acti
vated. These two signals are AN Ded at U22C and used 
to actuate the reset gate, U43B. This Reset pulse is ap

plied to the Direct Clear inputs of the three state decod
'er flip-flops, setting their Q outputs low. This forms 
,the binary code 000, returning the recorder to the stand-
by state. 

4-74. STATE 7, RESET. A logic error creating an 
undefined state in which the binary code III is presen
ted to the state decoder results in the reset state. The 
Reset line goes low, actuating the reset gate, U43B. 
The high output of U43B is invert~d by U37E and rout
ed to the Direct Clear inputs of the three state decoder' 
flip-flops, U39A, U38A, and U38B. This makes 
their Q outputs low, forming a binary 000 input to the 
decoder and returning the logic to the standby state. 

4-75. The high output of U43B is also inverted by U37F 
and used to disable transistor Q16. When Q16 is turned 
off, the ground normally supplied to the reel motor 
relay, K2 (on the reel servo portion of the controll 
servo board), is removed. When K2 is deenergized, 
both reel motors are placed in their dynamic braking 
states, and the motors are maintained in a deenergized 

condition until a new command is issued. In addition, 
if the recorder is in the on-line mode, effectuation of 
the reset state will return it to the off-line mode. 

4-76. COMMAND LOGIC 

4-77. There are two methods of commanding transport 
operation: manually, by means of the front panel 
controls, when the recorder is in the off-line mode; and 
remotely, when the recorder is in the on-line mode and 
is being controlled by computer-generated signals. A 
J -K flip-flop, U39B, determines the on line status of 
the recorder. See Figure 4-15. 

4-78. The external OFF LINE command, applied at 
J 101-L and enabled by the Select and Ready levels at 
NAND gate UJ 2D, sets the on-line/off-line flip-flop, 
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U39B, to the off-line state. This OFF LINE command 
is applied to U39B as a Direct Clear reset. When low, 
U39B is effectively locked in the off-line mode, and the 
front panel control (A3) will have no effect. 

4-79. The ON LINE control/indicator (A3) provides 
a clock pulse to U39B, which is gated through U12A 
when the system is not in the standby mode. In switch
ing from the off-line to the on-line mode, the high 
level appearing on the off-line circuit and connected 
to the J input of U39B is transferred across to the Q 
output when the clock pulse is received, thus making 
the on-line circuit high. In switching from on-line 
to off-line, the low level appearing on the off-line 
circuit is transferred from the J input to the Q output 
when U39B is clocked, thus making the on-line 
circuit low. 

4-80. FORWARD COMMAND CIRCUIT 

4-81. Forward tape motion may be commanded by 

the FORWARD pushbutton on the local control panel 
when the recorder is in the off-line status. Forward 
tape motion may also be commanded remotely, through 
the interface, when the recorder is on line. NOR gate 
U41 B is the link between these two control sources 
(Figure 4-16). 

4-82. REMOTE FORWARD COMMAND. The remote 
FORWARD command is a low level applied to pin C of 
J 1 01. Ul, pin 9, and U2, pin 6, supply a positive 
collector voltage to this line for the user's output device. 
Inverter U4B inverts the negative logic input to provide a 

. high true to the two-input NAND gate, U14B. The 
second high input required by U14B is the Command 
Gate Enable level derived from the three-input NAND 
gate, U6A. U6A requires all three inputs to be high: 
the On-Line level from U39B, the Ready level from 
state decoder U44, and the Select level from U21 C. 
When these conditions are met, the output of U6A 
goes low. This low level is inverted by U4A and fed to 
U14B, thus enabling it. The low true output of U14B 
is routed to the two-input NOR gates, U41 Band U8D. 

4-83. The low input to U8D causes its output to go high 
and trigger the monostable multivibrator, U48. U48 
is used to clock the overwrite and write enable flip
flops, U16A and B. The low input to NOR gate U41 B 
causes its output to be high. This high is the true 
condition of the FORWARD command level and is 
discussed further following the description of local 
FORWARD command. 
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4-84. LOCAL FORWARD COMMAND. The switch 
portion of alternate-action pushbutton/indicator A 7 
applies a high, when actuated, to NAND gate U25B. 
U25B requires two additional inputs to be high: the 
Ready level from the state decoder (U44) and the Off
Line level from J-K flip-flop U39B. When these condi
tions are met, the output of U258 goes low, the true 
state. U31 F inverts this level and applies it as a true high 
input to the two-input NAND gate, U41 A. If the EOT 
output of U22D is also high, the output of U41 A 
becomes true and is applied to NOR gate U41 B as a low, 
thus enabling it. 

4-85. The true output of U41 B is high. This high level 
is applied to NAND gate U50A. If the reverse level 
applied to inverter U49A is low (false), its output 
becomes high and enables U50A. This command redun
dancy prevents issuance of simultaneous commands for 
both FORWARD and REVERSE. The low output of 

U50A or U50B generates the Forward (Reverse) and 
Run signals, respectively, that control the capstan drive 
logic. 

4-86. CAPSTAN DRIVER. The Forward and Run 
signals are ANDed at U303B on the capstan driver 
portion of the circuitry. The low (true) output of 
U303B is inverted by U304A and used to activate the 
forward switch driver, 0309. This, in turn, activates 
the forward switch, Q301. .A. positive reference vo!t
age is provided by zener diode CR301. This reference 
is stabilized at 6.2 volts by the amplifier circuit of 
U301 A. The positive 6.2-volt output of U301 A is 
routed to the inverting input of U301 B to provide 
the negative reference level for the reverse and rewind 
circuits. This positive output is also routed through 
the forward speed adjust potentiometer, R312, and the 
forward switch, 0301, to the inverting input of 
U305A. (See Figure 4-17.) Amplifier U305A serves to 
isolate the forward/reverse command circuit from the 

ramp-shaping circuit. Its output is a negative voltage 
level for the forward mode and is routed through the 
ramp adjust potentiometer, R333, to switch 0312. 
0311, the rewind switch, is off during forward and 
reverse operation. 

4-87. Switch 0312 is controlled by the flip-flop circuit 
of U302C and D. With the Run input true (high) and 
the Rewind input false (high), the output of the flip
flop at U302D is low. This low is inverted by U304B 
and used to activate switch driver 0307, which, in 
turn, activates switch 0312. The output of 0312 
is applied to the inverting input of gain-determining 
amplifier U305B. The output of U305B is then applied 
to the inverting input of amplifier U306B. U306B and 
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its associated circuitry form the ramp generator. Feed
back capacitor C315} together with ramp adjust poten
tiometer R333, determine ramp time. The output of 
U306B (TP302) is negative for the forward mode. This 

ramp generator output is routed to the reel servo loops 
to initiate the response of the supply and takeup reels. 

4-88. The ramp level is summed with the output of the 
tachometer (TP301), and the resulting error voltage is 
applied to the inverting input of amplifier U306A. The 
output of U306A is fed through a notch filter network 
to U307B, where it is again inverted. Feedback from 
the power driver is routed through a compensation 

network consisting of R353, R382, and C314 and 
summed with the notch filter input to U307B. The 
enable switch, 0319, determines whether or not the 
capstan motor can be driven. 0319 is a FET switch 
controlled by the Enable line from the control logic 
circuitry. When the Enable line is at 0 volts the switch 
is on, and the input to the motor driver from U307B 
is shunted to ground. When the Enable line is at -15 
volts, the switch is off and the motor driver can be 
activated. 

4-89. The output of U307B is a negative voltage level 
for forward motion. This negative level activates the 
capstan motor forward driver circuitry consisting of 
0316,0317, and 0318, which applies negative power 
through J9 to the capstan motor, resulting in for\vard 
tape motion. The power driver output is also routed 
through an amplifier, U307 A, and a bridge rectifier 
with a 6.8-volt zener diode to provide current-limiting 

feedback. 

4-90. REEL SERVOS. Both the supply and takeup 
reel servos use similar circuitry and operate in the same 
manner (Figure 4-18). The following circuit descrip
tion pertains to the supply servo but can be applied to 
the takeup servo as well. The last two digits of the 
reference designators are the same for each servo. The 
first digit, however, is a 2 (i.e., 2xx) for the supply 
servo and a 4 (i.e., 4xx) for the takeup servo. 

4-91. Compliance Arm Position Sensor. The reel motor 
is controlled by the photosensor assembly (Figure 
4-19), which varies the current input to U201 A as a 
function of compliance arm position. The photosensor 
assembly consists of a lamp, a solar cell, and a slotted 
disc. The disc is attached to the compliance arm spindle 
and rotates with it, acting as a rotary shutter to vary the 
amount of light falling on the solar cell. This changes 
the current flow through the photo diode, which chang

es the input to amplifier U201 A. 
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4-92. The photosensor lamp is supplied with positive 
current through lamp driver 0201. 0201 is controlled 
by the base current applied by amplifier U201 B. The 
output of U201 B is controlled by the negative voltage 
level set by the compliance arm position adjust potent
iometer, R202. The source of this voltage level is the 
negative reference voltage supplied by U301 B on the 
capstan driver portion of the circuitry. Adjustment of 
R202 varies lamp intensity, which changes the solar cell 
current input to U201 A and causes the servo system to 
change the compliance arm position. This adjustment is 
used to center the arm in its arc of travel. (See Section 
V.) 

4-93. As tape is taken from or added to the compliance 
system by the capstan drive, the compliance arms 
move to maintain tape tension. This movement is 
detected by the photosensor assembly, resulting in a 
change of the current input to U201 A. The output 
of U201 A is applied to the inverting input of ampli
fier U202B. The ramp level from U306B on the capstan 
driver is applied to the positive input of U202B. This 
input is negative for the forward mode and positive for 
reverse. The ramp serves as a prestart signal to initiate 
reel motion in the required direction prior to the com
pliance arm motion sensor's command, during stop and 
start operations. This prestart increases the amount 01 
effective compliance provided by the system. 

4-94. The Enable level from the control logic circuitry 
is required to be at -15 volts for the FET switch, 0208, 
to be off and not ground the motor driver input. This 
requires that the system not be in standby and that the 
retraction arm be .in its down position (down switch 
closed). The output of U202B is a negative voltage for 
forward motion and positive for reverse, When negative, 
transistors 0205, Q206, and 0207 are turned on, 
supplying a negative voltage to the motor and resulting in 
clockwise reel motion (forward mode). When positive, 
transistors 0204, 0202, and 0203 are turned on, 
supplying a positive voltage to the motor and resulting 
in counterclockwise reel motion (reverse mode). Power 
for the supply and takeup reel motors is supplied 
through the contacts of relay K2. Relay K2 is energized 
when the ground side of the coil circuit is completed 
through transistor 016 in the control logic circuit. 016 
is on when the logic is not in a standby mode. 

4-9S. A limit switch, actuated by two nylon screws on 
the compliance arm, determines the maximum travel of 
the arm. When the switch is actuated, the output of 
US2B of the control logic is routed to the reset gate, 
LI43 B. If the system is not in the stop or standby mode, 
the control logic will be reset. The reset condition turns 

016 off, deenergizing K2. In the deenergized state, the 
supply reel motor inputs are connected directly to
gether, while the takeup reel motor inputs are con
nected through a current-limiting resistor, R436. This 
arrangement provides the transport with a dynamic 
braking action whenever power is lost or a reset occurs 
for some other reason. (See description of reset state, 
paragraph 4-74.) 

4-96. Current-limiting feedback is provided through 
amplifier U202A and the bridge rectifier and zener 
diode network, CR204 through CR208. This feedback 
is taken from the motor power return line and is inserted 
at the input to the motor driver circuit (bases of 0204 
and 0205). 

4-97. RETRACTOR OPERATION (Figure 4-20). With 
power on and tape under the EOT/BOT sensor, a high 
level appears at the output of U22C. This output is 
applied at the input of U53D. If the down limit switch 
is energized, no action will result. If the down limit 
switch is not energized, the retractor arm will be driven 
up. 

4-98. If the tape is not under the EOT/BOT sensor and 
the up limit switch is closed, there will be no action. If 
the up limit switch is not closed, the retractor arm will 
be driven up. Figure 4-21 is a timing diagram of retrac
tor operation. 

4-99. REVERSE COMMAND CI RCUIT. Reverse tape 
motion may be commanded by the REVE RSE push
button on the local control panel when the recorder is 
in the off-line mode or remotely when the recorder is on 
line. U41 C functions as the link between these two 
control sources in the same manner as U41 B operates 
in the FORWARD command circuitry (Figure 4-16). 
The control logic used for the Reverse mode is similar to 
that previously described for the FORWARD command 
path. The true (high) output of U41C is inverted by 
U49A and applied to NAND gate U50A. This low input 
to USOA drives its output high, providing the high 
Reverse level required by the capstan driver. 

4-100. The Reverse and Run signals are ANDed at 
U303A in the capstan driver, inverted by U304D, and 
used to activate switch driver 0310. 0310, in turn, 
turns on the reverse switch, 0302. This applies the 
negative reference level from U301 B, as set by the 
reverse speed adjust potentiometer, R307, to U30SA. 
The remaining circuitry functions in the same manner as 
in the forward mode, with the exception that the 
voltage output of each stage is of opposite po!arity. The 
input to the motor driver from U307B is a positive 

4-33 



4-34 

POWER ON· 

NO 
ACTION 

NO 

NO. 

YES 

RETRACTOR 
MOTOR 

ENERGIZED 

NO 

YES 

Figure 4-20. Retractor Flow Chart 
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voltage level for reverse operation. This activates the 
reverse motor driver circuitry of Q315, Q313, and 
Q314, which applies positive power through J 9 to the 
capstan motor, resulting in reverse tape motion. 

4-101. REWIND COMMAND CIRCUIT. The rewind 
mode may be commanded by the REWIND pushbutton 
on the local control panel when the recorder is off line. 
Rewind may also be commanded remotely when the 
recorder is on line. U30D in the control logic is the link 
between these two control sources. The output of U30D 
is used to trigger the internal control logic clock pulse 
generator, U46B, which clocks the rewind state into 
the decoder, U44. See the description of the rewind 
state under paragraph 4-67. 

4-102. The true Rewind input to U50C causes its output 
to go high. This high is inverted by U49F and routed to 
the capstan driver as the RWD level. The low output of 
U49F i) ai::.o applied to U52C, cdu::.ing it::. output to go 
high and activate switch Q15. Q15 then turns on switch 
driver Q104, on the power supply, which activates 

switch Q103. Q103 applies +36 volts to the reel motor 
power input line, which provides the high rewind speed. 

4-103. The low RWD input into the capstan driver is 
inverted by U304E and turns on switch driver Q305, 
which activates the rewind switch, Q303. Q303 then 
passes the negative reference voltage from U301 B to the 
input of U305A. Fixed resistor R309 determines the 
rewind speed. The output of U305A is a positive level 
for rewind operation and is routed through Q311 when 
it is activated by switch driver Q308. 

4-104. The low RWD input from the control logic 
circuit is applied to U302A and inverted by U304F to 
turn off the stop mode offset switch, Q304. RWD is 
also applied to U302D, making its output high. When 
inverted by U304B, this output turns off the 
forward/reverse switch, Q312. The high output of 
U302D is applied as an input to U302C. The low Run 
level from the control logic is inverted by U302B and 
becomes the second high input into U302C. With both 
inputs high, the output of U302C becomes low and 
activates switch driver Q308 after inversion by U304C. 
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4-105. With rewind switch Q311 turned on, the positive 
Rewind level is transferred to the inverting input of 
U305B. The ramp generator, notch filter, and motor 
driver circuits operate in the same manner for rewind as 
they do in forward. The takeup and supply reel servos 
also operate in the same manner as they do in the for
ward mode. The reel motor supply voltage is increased 
to 36 volts, however, to provide a faster rewind speed. 
See the description of these circuits under paragraph 
4-BO. 

4-106. POWER SUPPLY 

4-107. If power source voltage is other than 115 Vac, 
transformer T1 is to be connected in accordance with 
Table 2-1. Referring to Section VII, Drawing No. 
331530-300, the input power to the power supply is 
filtered by filter F1. The ac voltage is then routed 
through J 1 8 to the POWE R switch on the front panel 
and then through J 19 to the primary of transformer T1 . 

4-10B. The four secondary outputs of T1 are rectified 
by fullwave diode bridges CR1, CR2; CR3 through 
CR6; CR7 through CR10; and CR11. The +36 and 
-36-volt supplies are rectified by CR 1, the +36-volt 
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output being filtered by C4 and C1 and the -36-volt 
output by C3 and C2. The +14*-volt and -14*-volt sup
plies are rectified by CR2, the +14*-volt output being 
filtered by C1 and the -14*-volt output by C2. The+15· 
volt supply is rectified by CR3 through CR6 and filter
ed by C6, and the -15-volt supply is rectified by CR7 
through CR 10 and filtered by C7. The 5-volt unreg
ulated supply is rectified by CR 11 and filtered by CB. 
CR21 and C5 provide the power-on RESET command 
to the control/servo board. 

4-109. The circuit consisting of CR15 through CR19 
and K1 controls the voltage applied to the compliance 
arm retractor motor. To ensure proper voltage, termi
nals on the power supply PWBI designated 5 and 6 are 
connected to terminals Band 5, respectively, of trans
former T1. This provides 125 Vac at pins 2 and 3 of 
117 when pin 11 of 115 is grounded, even when T1 is 
wired for other than 125 Vac. 

4-110. The regulators for the power supply are con
tained on the control/servo board. 

* For 45-ips recorders, these voltages are +23 and -23, 
respectively. 



SECTION V 

MAINTENANCE 

5-1. GENERAL 

5-2. This section contains periodic maintenance infor
mation, removal and replacement instructions, and 
adjustment procedures. Table 5-1 presents the pre
ventive maintenance schedule. Refer to Section VII 
for schematic diagrams, assembly drawings, and parts 
lists. 

If recorder is to be swung out from 
equipment rack on hinges for main
tenance operations, ensure that 
rack is mounted securely. Weight 
of recorder in open position could 
upset an inadequately mounted equip
ment rack. 

5-3. CLEANING 

5-4. CAPSTAN. For routine capstan cleaning use 
Freon degreaser, Type TF. (Do not use Freon flux 
remover.) Wipe the capstan gently, using a lint-free, 
nonabrasive wipe saturated with Freon. If the capstan 
is excessively dirty with tape oxide/binder deposits, it 
may be cleaned with a Q-tip slightly moistened with 
I nhibisol, manufactured by Amerace Corporation, 
Penetone Division, Tenafly, New Jersey 07670. 

Do not clean capstan with motor 
running. If Inhibisol is used, do not 
touch capstan surface or put tape on 

capstan for 5 minutes after cleaning, 
as Inhibisol softens capstan coating 
temporarily. Do not use head cleaner, 
Freon flux remover, alcohol, or other 
solvents to clean capstan sleeves. 

5-5. HEAD AND GUIDES. Clean the head, its asso
ciated guides, and the roller guides with a lint-free, 
nonabrasive wipe or a cotton swab moistened with 
isopropyl alcohol or head cleaner. 

Use only isopropyl alcohol or commer
cial head cleaner to clean head and 
guides. Rough or abrasive materials can 
scratch metal parts; other solvents, 
such as carbon tetrachloride, may 
dissolve head lamination adhesive. 
Do not soak guides with cleaner, as 
excess solvent may break down 
bearing lubricant. 

5-6. TAPE CLEANER. Clean the tape cleaner as 
follows: 

a. Remove single mounting screw. 

b. Remove four screws holding blade to 
housing. 

c. 

d. 

Blowout accumulated debris, and clean 
blade and housing with isopropyl alcohol. 
Ensure that blade is free of lint. 

Assemble blade in housing, and reinstall tape 
cleaner. Adjust tape cleaner so that tape will 
be wrapped symmetrically around cleaning 
surface, i.e., so that entry and exit angles 
are equal. 
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QUANTITY 
MAINTENANCE FREQUENCY TO PROCEDUR.E 

OPERATION (hours) MAINTAIN PARAGRAPH 

Clean Head, daily - 5-4, 
Guides, Roller 5-5 
Guides, and 
Capstan 

Clean Tape 500 1 5-6 
Cleaner 

Check Skew, 500 - 5-26 through 5-34, 
Tape Tracking 5-39 through 5-44 
and Speed 

Check Head 2,500 1 5-40 
Wear 

Replace Reel 10,000 3 Drawing No. 
Motors and 131000-0XX, 
Capstan Motor Section VII 

Table 5-1. Preventive Maintenance Schedule 

5-7. HOUSING. The dust door and control panel may 5-10. FUSE REPLACEMENT. The fuse, a slow-blow 
be cleaned, as necessary, with Miller-Stephenson Chem- Type 3AG, is located on the back of the power bracket 
ical Co. MS-260, Windex, or an equivalent commercial adjacent to the line cord. For a 105- to 125-Vac power 
grade plastic cleaner. source, a 6.25-ampere fuse is used; for a 210- to 250-

Vac source, a 3-ampere fuse is provided. 

Do not use rough or abrasive material 
to clean the plastic dust door, as 
permanent scratches may result. 

5~. REMOVA~REPlACEMENT, AND 
MECHAN ICAl AD J USTMENTS 

5-9. Cipher recorders are designed to operate for long 
periods of time without requiring adjustment. In the 
event that a mechanical adjustment is required, it is 
recommended that the unit be returned to the Cipher 
factory for that purpose. Procedures for removal and 
replacement of damaged or defective mechanical parts, 
together with any needed adjustments following replace
ment, are discussed in the following subparagraphs. 

5-2 

5-11. PUSHBUTTON/INDICATOR lAMP REPLACE
MENT. To replace a burned out indicator or push
button/indicator lamp, proceed as follows: 

a. Remove plastic indicator plate by grasping 
with fingers and pulling. 

b. If lamp socket is in center of copper clip 
which latches behind small shoulder on 
each side of pushbutton/indicator body, 
proceed as follows: 

(1) Unlatch one or both ends of copper 
clip with screwdriver or other small 
instrument, and remove clip with 
defective lamp. 

(2) Replace defective lamp in clip. 

(3) Push clip into place in body. 



c. If lamp socket is in plastic switch/indicator 
body, with only small copper contact 
strip on one side of socket, proceed as 
follows: 

(1 ) I nsert narrow screwdriver (3/16 inch, 
maximum) into small notch at side of 
socket opposite copper contact strip. 

(2) Apply pressure to screwdriver, releas
ing lamp. 

(3) Remove defective lamp and install 
replacement. 

d. Replace indicator plate. 

5-12. SINGLE-EDGE TAPE GUIDE. To replace a 
damaged or worn single-edge tape guide (Figure 5-1) 
or one of its parts, proceed as follows: 

a. Remove mounting screw from base plate 
and disassemble tape guide parts as re
quired. 

b. Replace defective part, reassemble parts in 
dccordance with Figure 5-1, and secure to 
base plate with mounting screw. No adjust
ment is required. 

WARNING 

Before performing any maintenance 
procedure requiring access to interior 
of recorder, disconnect power cord 
to eliminate possibility of severe 
electric shock. 

5-13. ROLLER TAPE GUIDE. Remove and replace a 
damaged or noisy roller tape guide as follows: 

a. Holding guide assembly with one hand, 
remove mounting screw from back of base 
plate. Remove guide assembly, being care
ful to save any shims removed from be
tween roller tape guide and base plate as 
well as mounting screw for reassembly. 
(If guide is mounted on compliance arm, 
remove screw and washer from back of 
compiiance arm, saving any shims and at
taching parts.) 

b. 

Figure 5-1. Single-Edge Tape Guide 

NOTE 

Roller tape guide cannot be disas
sembled. If defective, it must be 
replaced as single unit. 

Coat mounting screw lightly with red 
Loctite and, using previously removed 
shims and attaching parts, install new roller 
tape guide. 

When mounting guide on compliance 
arm, be careful not to crush arm by 
overtightening mounting screw. 

5-14. TAPE SENSOR. The complete EOT /BOT sensor 
assembly is built and tested as a single unit and must be 
replaced as such. Removal and replacement procedures 
are as follows: 

a. Unplug eledril-dl ('onneclor from control I 
servo PWB. 
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b. Pull off cover over tape sensor. 

i c. Remove three screws securing sensor brack
ets and ca_ble clamp to front of base plate. 

d. Pulling wires and connector carefully 
through hole provided, remove sensor from 
base plate. 

e. Install replacement sensor in reverse order 
of removal, being careful to mount sensor 
at correct distance from tape. On read-after
write recorders (dual gap), sensor should be 
as far from tape as bracket will allow; on 
read/write recorders (single gap), sensor 
should be as close to tape as bracket will 
allow. 

f. Following installation, perform electrical 
adjustments in accordance with paragraph 
5-22. 

5-15. REEL-HUB GRIP RING. Removal and replace
ment procedures for the reel-hub grip ring are as 
follows: 

a. Lift reel lock lever to unclamp grip ring. 

b. Pull o!d grip ring out of hub groove and 
remove. 

c. Install new grip ring by stretching over reel 
hub into proper position. 

Clean grip ring only with Freon de
greaser, Type TF. Alcohol, head 
cleaner, and other solvents will damage 
grip ring. 

5-16. REEL HU B. Replace and adjust the supply or 
takeup reel hub as follows (Figure 5-2): 

a. Loosen socket-head screws and remove hub. 

b. Install replacement hub on shaft to obtain 
dimension shown in Figure 5-2, and tighten 
socket-head screws. 

c. Mount reel of tape on recorder, thread tape, 
and place recorder in load mode. 

d. 

REF. 
SURFACE 

Run tape forward and reverse, noting tape 
position on reel for which replacement hub 
was intalled. If necessary, readjust hub 
height to center tape on reel. 

Using right-angle Allen wrench capable of 
applying 30 inch-pounds of torque, tighten 

REEL HUB 

j 
0.390 (~,0.OO5) in. 

BASE PLATE 
SURFACE 

SOCKET-HEAD SCREWS 

Figure 5-2. Reel Hub, Showing Adjustment Dimension 
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socket-head screws securing hub as tightly 
as possible. 

5-17. HEAD ASSEMBLY. Replace the head assembly 
in accordance with the following procedures (Figure 
(Figure 5-3): 

a. 

b. 

c. 

Remove two screws securing head cover and 
lift off head and sensor covers. 

Unplug head electrical connectors from 
read/write PWB. 

Remove four screws securing head assembly 
to base plate, and remove outer azimuth 
screw. 

COPPER IiJ HINGE PLATE 

FERRITE 

VIEW A 

HEAD 

OUTER AZIMUTH 
ADJ. SCREW 

SHIM ----------------~~~~ 

MOUNT ------.., 

SCREW (2) -------------~~ 

SCREW ---------------------~~ 

d. 

e. 

NOTE 

One of four mounting screws is small 
screw inside azimuth screw. 

Withdraw head assembly, carefully feeding 
wires and connectors through hole in base 
plate. 

Feed wires and connectors of replacement 
head assembly carefully through hole, and 
secure head assembly to base plate with 
three socket-head screws not used for 
azimuth adjustment. Thread outer azimuth 
adjustment screw into head assembly mount 
(Figure 5-3), and thread inner azimuth 
adjustment screw loosely into it. 

INNER AZIMUTH 
ADJ. SCREW FLUX BLOCKS 

HINGE 
PLATE 

SETSCREW 

~~~ ... ------------ SPR ING 

POST 

GROOVE PIN 

Figure 5-3. Head Assembly Adjustments 
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f. 

g. 

Make skew adjustment in accordance with 
paragraphs 5-40 through 5-43. 

Replace head and tape sensor covers, secur
i ng head cover with two screws removed 
in step a. 

5-18. CAPSTAN . To replace a damaged or defective 
capstan, proceed as follows: 

a. Remove socket-head screw in end of capstan 
shaft, and take off capstan cap and sleeve. 

b. Install replacement capstan over capstan 
motor shaft, place capstan cap in place, and 
secure with screw. 

Avoid contact with sensitive tape
,driving surface of capstan sleeve. 
iDamage to this surface will cause 
!erratic performance and render cap
!stan sleeve useless. 

c. . Mount reel of tape on recorder, thread tape, 
and piace in ioad mode. Check overali 
capstan performance and adjust if necessary 
in accordance with paragraph 5-45, step m. 

5-19. POWER SUPPLY CHECKS AND AD J USTMENTS 

5-20. UNREGULATED VOLTAGE CHECKS. Check 
unregulated voltages at plug P-14 on the power regulator 

REQUIRED 
VOLTAGE RETURN READING 

PIN NO. PIN NO. (volts) 

2 13 or 14 + 40 (~ 4) 
4 13 or 14 - 40 (~ 4) 

10 13 or 14 +16 (~2) * 
7 13 or 14 - 16 (~ 2) ** 

12 15 +10 (~ 1) 
3 5 or 6 + 22 (±- 2) 
9 8 + 22 (+ 2) 

* For 45-ips recorders, +23 (+ 2) volts. 
**For 45-ips recorders, - 23 (~2) volts. 

Table 5-2. Power Supply Unregulated Voltages 
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portion of the control/servo printed circuit board. 
Required values and tolerances, as well as plug pin 
numbers, are presented in Table 5-2. In checking, 
ensure that the input line voltage is set to the correct 
value. 

5-21. REGULATED POWER SUPPLY ADJUSTMENTS. 
Th~ potentiometers used for these adjustments are 
located on the power regulator portion of the control/ 
servo board. Test point locations are shown in 
Figure 5-4. Referring to Table 5-3, for each of the 
three power supplies listed measure voltage across the 
test points shown and adjust the designated poten
tiometer until the required voltage is obtained. 

NOTE 

Check tape speed and adjust, if 
necessary, following power supply 
adjustments. (See paragraphs 5-27 
through 5-35.) 

RET. ~DJUST- REQ. 
TEST TEST MENT READING 

SUPPLY POINT POINT POT. (volts) 

1f-5-volt TP105 TP102 R124 +5 (~0.05) 

It 15-volt TP101 TP102 R114 +15(~0.15 

-15-volt TP104 TP102 Rl19 -15 (~ 0.15) 

Table 5-3. Power Supply Regulated Voltag~ Adjustments 

5-22. TAPE SENSOR AD J USTMENT 

5-23. If either the end-of-tape (EaT) or beginning-of
tape (BOT) system is not functioning properly, or if a 
new tape sensor assembly has been installed, the 
complete tape sensor system must be readjusted in 
accordance with the procedure presented in paragraph 
5-24. The potentiometers and test points used for these 
adjustments are located on the control/servo board. A 
chart of the test point and potentiometer locations on 
the control/servo board is presented in Figure 5-4. 

5-24. Adjust the tape sensor system as follows: 

a. Turn on recorder power, load tape, and 
position BOT reflector strip in front of sensor. 
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b. Connect oscilloscope to test point TP18, . 
and adjust potentiometer R64 until voltage 
at TP18 goes high. Measure and record 
voltage at TP21. 

c. Readjust R64 until voltage measured at TP21 
is one-half reading of step b. 

d. Position EOT reflector strip in front of sensor. 

e. 

f. 

Connect oscilloscope to test 'point TP19, 
and adjust potentiometer R60 until voltage 
at TP19 goes high. Measure and record 
voltage at TP20. 

Readjust R60 until voltage measured at TP20 
is one-half reading of step e. 

5-25. COMPLIANCE ARM AD J USTMENTS 

5-26. Load and tension a tape on the recorder. Adjust 
each compliance arm so that it is centered in its arc of 
travel. The center of the arc is indicated by a hole in 
the casting, 1/4 inch from the arm slot, which is clearly 
visible from the back of the transport. To center the 
supply arm, adjust potentiometer R202 on the control/ 
servo board (clockwise or counterclockwise, as required 
to center the arm). To center the takeup arm, adjust 
potentiometer R402. 

5-27. CAPSTAN SERVO ADJUSTMENTS 

5-28. DC OFFSET ADJ USTMENT. With power applied 
(POWE R indicator illuminated) and tape loaded but not 
running, measure the voltage at TP303 with respect to 
TP305 on the control/servo board. Adjust offset po
tentiometer R379 to obtain 0(~0.05} volts at TP303. 

5-29. COARSE SPEED ADJUSTMENT. Make a coarse 
adjustment of speed in accordance with the following 

procedure: 

a. 

b. 

c. 

Monitor tachometer output voltage at 
TP301, located on capstan servo portion of 
control/servo board. (See Figure 5-4 for 
location of test points.) 

With recorder in off-line mode (ON LINE 
indicator not illuminated), depress FOR
WARD pushbutton. 

Adjust forward potentiometer R312 until 
voitage at TP301 is as specified in Tabie 5-4. 

d. 

e. 

f. 

Depress FORWARD pushbutton to stop' 
tape motion, then depress REVERSE push
button. 

Adjust reverse potentiometer R306 until 
voltage at TP301 is as specified in Table 5-4. 

Depress REVERSE pushbutton to stop tape 
motion. 

5-30. FINE SPEED ADJ USTMENT. Measure and make 
a fine adjustment of tape speed as follows: 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

Load known-density master skew tape ~ /' ~ / () 
corder. Connect counter to TP23,nine-
track} or TP21 (seven-track) on read/write 
board. (See Figure 5-5 for test point loca-
tions.) 

With recorder in off-line mode (ON LINE 
indicator not illuminated) depress FOR
WARD pushbutton and adjust counter to 
trigger on positive-going edge of data pulse. 

Adjust forward speed control potentiometer 
R312 on capstan servo portion of control/ 
servo board to obtain appropriate data rate, 
as listed in Table 5-4. (For densities other 
than 800 bpi, compute frequency by multi
plying density and tape speed and adding 1 
percent tolerance: f = bpi x ips ~ 1 %.) 

Depress FORWARD pushbutton to stop 
tape motion. 

Depress REVERSE pushbutton. 

Adjust reverse speed control potentiometer 
R306 to obtain appropriate data rate listed 

in Table 5-4. 

Depress REVERSE pushbutton to stop tape 

motion. 

Readjust ramp time in accordance with para

graph 5-36. 

5-31. SUBSTITUTE ADJ USTMENT PROCEDURE. If 
desired, a speed adjustment with an accuracy of 2% can 
be obtained with the use of the strobe disc (Figure 5-6) 
mounted on the capstan. (If not included on the re
corder, order Cipher Part i-.Jo. 731015-700 for a 12.5, 
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25, or 37.5-ips recorder; Part No. 731024-800 for a 45-
ips recorder; or Part No. 731024-820 for a 75-ips re
corder.) With the recorder in off-line mode, depress the 
FORWARD pushbutton. Adjust forward potentiometer 
R312 until the strobe disc appears to be motionless 
(outside lines for 60 Hz, inside lines for 50 Hz). To 
adjust reverse speed, use the same procedure, but depress 
the REVERSE pushbutton and adjust using reverse 
potentiometer R306. 

Figure 5-6. Strobe Disc 

5-32. ALTERNATE FINE SPEED ADJUSTMENT. In 
the absence of equipment required for the adjustments 
described in paragraphs 5-30 and 5-31, the alternate pro
cedure described in the following subparagraphs may bE. 
employed. 

TAPE RAMP 
SPEED TP301 TIME 

5-33. Forward Speed Adjustment. Adjust forward 
speed in accordance with the following procedure: 

a. Set up recorder to write all 1 's, as follows: 

(1) Ground data input terminals L 
through V on j1 02 for nine-track 
recorders. On seven-track recorders, 
ground terminals Land R through V. 

(2) Ground terminals J and K on J 101 to 
make Select and Write Enable lines 
true. 

(3) Supply a negative-going, 2-microsec
ond (+5 to 0 volts) pulse from signal 
generator at 50-Hz pulse rate to WDS 
input, J 1 02-A. A 50-Hz pulse rate 
produces a low density on tape for 
speed adjustment. For pulse rates to 
produce specified densities, refer to 
Table 5-5. 

(4) With recorder in on-line mode, ground 
]101-C (FORWARD command). 

DATA RATE (chis at 800 bpi) R-A-W 
DELAY 

(ips) VOLTS (ms) NOMINAL MINIMUM MAXIMUM (ms) 

12.5 0.44 30 10K 

18.75 0.66 20 15K 

25 0.88 15 20K 

37.5 1.32 10 30K 

45 1.58 8.33 36K 

75 2.64 5 60K 

REWIND 
150 5.26 500 

(appr.) 

NOTE: Ramp times given in this table are for specified start/ 
stop distance (O.19 inch) and are measured from 0 
to 100% of ramp. If different start/stop distances are 

0.90K 1.10K 12.0 

14.8SK 15.15K 8.00 , 

19.80K 20.20K 6.00 

29.70K 30.30K 4.00 

35.64K 36.36K 3.33 

59.40K 60.60K 2.00 

required or if 10% and 90% points are to be measured, 
times may be scaled linearly. To maintain specified 
tolerance, these time settings should be within ~ 10%. 

Tabie 5-4. Capsian Servo Adjustment Paranieters 
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DATA BYTE-TO-BYTE READ READ GATE 
DENSITY SPEED RATE PERIOD GATE TOLERANCE 

(bpi) (bpi) (chis) (l1's) (lIs) (/lS) 

800 75 60K 16.7 5.8 + 0.06 

45 36K 27.8 1104 + 0.1 

37.5 30K 33.3 14.1 + 0.1 

25 20K 50 22.5 + 0.2 

18.75 15K 66.6 30.8 + 0.3 

12.5 10K 100 47.5 + 0.5 

556 75 41.7K 24.5 9.7 + 0.1 

45 25K 40 17.5 + 0.2 

37.5 20.85K 48.7 21.8 + 0.2 

25 13.9K 72 33.5 + 0.3 

18.75 1 OAK 96.2 45.6 + 0.5 

12.5 6.95K 143.6 69.3 + 0.7 

200 75 15K 66.6 30.8 + 0.3 

45 9K 111.1 53.1 + 0.5 
-

37.5 7.5K 133.3 64.1 + 0.6 
-

25 5K 200 97.5 + 1.0 
-

18.75 3.75K 266.7 130.8 + 1.0 -

12.5' 2.5K 400 197.5 + 2.0 

Table 5-5. Read Amplifier Parameters 
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b. 

c. 

Using dual-trace oscilloscope, trigger trace A 
on positive-going (0 to t5-volt) pulse at 
TP110 (track P write monostable) on read/ 
write board (Figure 5-5). 

Observe positive-going read timing pulse at 
TP12 on trace B. This pulse should occur 
following write pulse on trace A by some 
delay determined by speed. See Figure 5-7 
and Table 5-4. If not, adjust potentiometer 
R312 to obtain proper delay time. 

NOTE 

It may be necessary to adjust read 
levels before speed can be adjusted 
properly in this manner. Check TP4 
of each read channel as described 
under READ AMPLIFIER ADJUST
MENTS, paragraph 5-37. Be sure read 
levels are rechecked after any speed 
changes are made. 

5-34. Reverse Speed Adjustment. After the forward 
speed is adjusted to its final setting, reverse speed may 
be adjusted as follows: 

a. Take recorder off line and rewind to BOT. 

b. 

c. 

d. 

e. 

Put recorder back on line and continue to 
write all 1 's, as described in step a, para
graph 5-33, for about 2 to 3 minutes. 

Take recorder off line and rewind to BOT. 

Remove ground from J 1 01-K (write enable). 

Put recorder back on line. 

I- 10ms 

TP 110 n TRACE A 

I 
TP12 I 

TRACE 8 

f. Monitor TP12 on read/write board (Figure 
5-5) with trace A of oscilloscope and note 
data rate (period). 

g. Remove ground from J 1 01-C (FWD com
mand) and apply a ground to J 1 01-E (REV 
command). 

h. Adjust R306 (REV SPEED ADJ.) for data 
rate noted in step f. 

5-35. This same method of speed adjustment can be per
formed by programming the CPU to write short blocks 
of data with a 10-millisecond (minimum) time delay be
tween blocks. While writing short blocks of data, ob
serve the signals as described in paragraphs 5-33b and c. 

5-36. RAMP ADJUSTMENT. This adjustment is to be 
made while starting and stopping the tape motion and 
observing the ramp in both forward and reverse modes. 
This can be done with the recorder on line while writ
ing blocks of dat.! or off line by using the FORWARD 
and REVE RSE pu,hbuttons. 

a. 

b. 

c. 

d. 

·1 

Use oscilloscope to monitor TP301 (Figure 
5-4 L on control/servo board) with respect 
to TPl 02. 

Alternately start and stop recorder at a rate 
which is convenient for observing ramp. 

Trigger oscilloscope with run command at 
TP309. 

Adjust potentiometer R333 to obtain ap
plicable ramp time specified in Table 5-4. 
(See Figure 5-8.) 

SPEED DELAY 

IL (ips) (ms) 

45 3.3 
37.5 4 n 25 6 

I 

~ DELAY -I 

Figure 5-7. Read-After-Write Delay Time 
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TP309 
RUN L 

TP301 ~ RAMP GENERATOR ~ 
STOP RAMP ~ 

START RAMP 

Figure 5-8. Ramp Adjustment Traces 

5-37. READ AMPLIFIER ADJUSTMENTS 

5-38. NRZI READ LEVELS. On read-after-write re
corders, adjust NRZI read levels in a read-after-write 
mode of operation. On read/write recorders, adjust 
NRZI read levels in the read mode. Proceed as follows: 

a. 

b. 

Write data records using one of the following 
methods: \ 

(1) If possible, write repeated all-l's data 
record of fixed record length. This 
provides for most easily read level 
adjustment. 

(2) If all-l's record of fixed length cannot 
be written, write record consisting of 
random data, varying record length as 
convenient. This procedure is effective, 
but oscilloscope trace is not as easy to 
read as that of step 1. 

On read/write recorders, adjust read level on 
first read pass after writing. On all recorders, 
each channel is provided with gain adjustment 
potentiometer (R-7, Figure 5-5). Monitor 
TP4 of each channel and adjust corresponding 
potentiometer R-7 for negative-going peak 
level, as shown in Figure 5-9. 

5-39. NRZI READ GATE. Two adjustments, one for 
low density and one for high density, are required. 
Make these adjustments as follows: 

a. 

5-16 

High density 

(1) With tape drive on line and wrrtlng 
data, preferably all l's, monitor TP8 
on read/write board. 

READ-AFTER-WRITE RECORDERS 
40% THRESHOLD 

+9V 
REF. 

-6V 
----AVG. 

READ/WRITE RECORDERS 
20% THRESHOLD 

AVG. 

Figure 5-9. NRZI Read Level Gain Adjustment Trace 

b. 

(2) Adjust R40 on read/write board to 
applicable low-going pulse width listed 
in Table 5-5. 

Low density 

(1) With tape drive on line and writing 
data, preferably all "s, monitor TP9 
on read/write board. 

(2) Adjust R42 on read/write board to 
obtain applicable low-going pulse 
width per Table 5-5. 

NOTE 

F or local-remote density control 
options, refer to jumper options 
listed in Table 4-2. 



5-40. SKEW ADJUSTMENT 

5-41. Prior to making adlustments, visually check the 
head assembly for secure mounting and wear. Check the 
head crown to ensure that it is not worn down to the 
depth of the gutter, and ensure that the head is clean. 

5-42. NRZI HEAD AZIMUTH ADJ USTMENT. Adjust 
read skew as follows (for both read-after-write and read/ 
write heads): 

a. Load and tension BOO-bpi master skew tape. 

b. 

c. 

Connect oscilloscope to TP7 and ground on 
read/write board (Figure 5-5). 

With recorder in off-line mode (ON LINE 
indicator not illuminated), depress FOR
WARD pushbutton. 

d. Adjust azimuth screws (Figure 5-3) on head 
mounting plate so that outputs of all tracks, 
as monitored at TP7, fall with 10% or less of 
byte-to-byte period listed in Table 5-5. (See 
Figure 5-10.) Outer azimuth screw bears 
against recorder mounting plate and pivots 

,head assembly outward. Inner azimuth 
screw threads into recorder mounting plate 
and pulls head assembly inward. Inner 
screw also serves to lock adjustment. 

NOTE 

Head azimuth adjustment serves to 
minimize skew in both read and write 
modes for single-gap, read/write heads. 
Dual-gap, read-after-write heads re
quire additional write deskew adjust
ment, as described in paragraph 5-43. 

5-43. NRZI WRITE SKEW ADJ USTMENT. Dual-gap, 
read-after-write heads require an electrical deskewing of 
the write tracks following the mechanical azimuth ad
justment. To make this adjustment, proceed as follows: 

a. Load and tension blank tape with write 
enable ring installed. 

b. 

c. 

d. 

e. 

f. 

Connect oscilloscope to write deskew test 
point on write portion of read/write board 
corresponding to track undergoing adjust
ment. (See Table 5-6.) 

NOTE 

For following adjustments, set up re
corder to write all 1 's on each track, 
using procedure presented in step a, 
paragraph 5-33. 

Adjust potentiometer corresponding to track 
undergoing adjustment (Table 5-6) for 10-
microsecond pulse display on oscilloscope. 

Repeat for each track. This will set all po
tentiometers close to midrange of adjust
ment. 

Connect oscilloscope to TP7 on read portion 
of read/write board. 

With recorder still writing 1 's, adjust one of 
skew adjust potentiometers to move its pulse 
slightly ahead of others (Figure 5-11). Now 
adjust each of other potentiometers to bring 
remaining tracks into alignment with iso
lated one. 

NOTES: 

1. A is 10% of B. See 
Table 5-5 for values. 

2. Oscilloscope screen intensity 
must be high for pul~e 
observation. 

Figure 5-10. SkeW PulSe at Test Point TP7 
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7-CHANNEL 9-CHANNEL WRITE DESKEW WRITE DESKEW 
MODEL TRACK MODEL TRACK POTENTIOMETER TEST POINT 

- 0 Rl19 TP102 

- 1 R121 TP103 

B 2 R123 TP104 

A 3 R125 TP105 

8 4 R127 TP106 

4 5 R129 TP107 

2 6 R131 TP108 

1 7 R133 TP109 

C P R135 TPll0 

Table 5-6. Write Deskew Potentiometer and Test Point Identification 

NOTE: Oscilloscope screen 
Intensity must be 
high for pulse 
observation. 

Figure 5-11. Isolated-Track Pulse at TP7 

5-44. MECHANICAL ADJUSTMENTS 

5-45. TAPE PATH ALIGNMENT. Referring to Figure 
5-12, align the tape path in accordance with the follow
ing procedure: 

a. 

b. 

c. 

d. 

e. 

5-18 

Remove two head covers and facade. 

Remove single-edge spring guide nearest 
capstan. 

Remove roller tape guides No. 1 and 2. 
Save any shims removed. 

Remove roller tape guides from upper and 
lower compliance arRls. Save any shims 
removed. 

Position lower compliance arm directly 
under hole where roller guide No.1 is norm
ally mounted. Using vernier caliper, measure 
depth from No.1 roller guide mounting sur-

f. 

g. 

face to near side surface of compliance arm. 
Subtract this dimension from 0.545 inch to 
determine thickness of shim to be used be
tween lower compliance arm roller guide and 
compliance arm. 

Select shim of proper thickness and mount 
roller guide to compliance arm with this 
mounting screw. 

NOTE 

Mounting screw should be coated 
lightly with red Loctite before as
sembly. Take care not to crush com
pliance arm by over-tightening mount
ing screw. 

Position upper compliance arm directly un
der mounting hole for roller guide No.2. 
Repeat steps e and f for upper compliance 
arm roller guide. 



h. 

i. 

j. 

I nstall roller guides No.1 and 2, using 0.010-
inch shim between guide base and top plate. 
Secure roller guides lightly, but do not use 
Loctite on mounting screws at this time. 

Mount reel of tape, thread recorder, and 
load. 

Before running tape, adjust angle of tape 
cleaner so that it is tangent to tape path. 
Make sure tape contacts only curved face 
and does not touch either edge of cleaner. 
Check that BOT fEaT reflector does not 
touch tape. 

k. Run tape forward and reverse, and adjust 
reel hub height to center tape on reels, if 

necessary. 

I. Hold tape guide, Cipher Part No. 710008-
500, in position 1, so that tape wraps slight
ly around small diameter of guide. Run tape 
forward and observe position of tape on cap
stan sleeve. Stop tape and remove tape 
guide. 

m. Again, run tape forward and determine if 
tape position on capstan sleeve moves to
ward or away from top plate. If tape moves 

CAPSTAN SLEEVE 

POSITION NO.1 

ROLLER GUIDE NO.2 

UPPER COMPLIANCE 
ARM ROLLER GUIDE 

HEAD COVERS 

S!NGLE-EDGE 
SPRING GUIDES 

_ BOT/EOT REFLECTOR 

TAPE CLEANER 

~~-J..---j++----H-- ROLLE R GUI DE NO.1 

...... +-+-.....----+t-- LOWER COMPLIANCE 
ARM ROLLER GUIDE 

FACADE 

5 

Figure 5-12. Tape Path and Related Parts 
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n. 

o. 

p. 

q. 

5-20 

away from top plate when tape guide is 
removed, capstan sleeve must be tilted up
ward. If tape moves toward top plate when 
tape guide is removed, capstan sleeve must 
be tilted downward. (To tilt capstan sleeve, 
tilt capstan motor by inserting shims be
tween capstan motor standoff and back 
surface of top plate.) Shim capstan motor 
until tape position on capstan sleeve does 
not shift when tape guide is removed from 
position 1. Reinstall single-edge spring guide 
removed in step b. 

Run tape forward and note position of tape 
on capstan sleeve. Run tape in reverse and 
again note position of tape on capstan 
sleeve. If tape moves away from top plate 
in reverse direction, reduce thickness of shim 
under roller guide No.2. If tape moves to
ward top plate in reverse direction, add 
shims under roller guide No.2. When roller 
guide No.2 is properly adjusted, tape posi
tion on capstan sleeve will be same in for
ward and reverse directions. 

Mou nt prerecorded master skew tape on 
tape recorder. Adjust head azimuth as out
lined in paragraph 5-42. Total skew, as mea
sured at test point, must be less than 10% of 
a byte space in both forward and reverse 
directions of tape travel. 

With master skew tape running forward, al
ternately depress spring-loaded washers on 
single-edge guides. Skew should increase 
some but not more than 25% of a byte 
space. If no increase is noted when incom
ing guide washer is depressed, remove some 
shims from roller guide No.1, nearest supply 
compliance arm. If excess skew is observed, 
add some shims to roller guide No.1. If 
no skew increase is noted when outgoing 
guide washer is depressed, capstan motor 
must be tilted slightly away from guide. If 
excess skew is observed when outgoing guide 
washer is depressed, tilt capstan motor 
slightly toward guide. 

Run master tape in reverse, and depress 
washer of single-edge guide nearest capstan. 
Observe skew. It should increase some but 
not more than 25% of byte space. If no 
increase in skew is noted, remove some 
shims from roller guide No.2. If excess 

skew is observed, add some shims under 
roller guide No.2. 

r. Secure all mounting screws with red Loc
tite. Take care not to misplace any of ad
justment shims when reassembling. 

s. Run tape in forward and reverse direc
tions. Check all rollers and guides for ex
cessive tape walk, shifting, or edge curl. 
Verify that head azimuth is still correct in 
both forward and reverse directions. Skew 
must not exceed 10% of a byte space when 
measured with master skew tape. 

t. Replace facade and head covers. 

546. REEL HUB ADJ USTMENT. Referring to Figure 
5-13, adjust the reel hub as follows: 

a. Remove tape reel and leave lock open. 

b. If lock has free play in open position, loosen 
locknut on adjustment setscrew. Turn ad
justment setscrew into spacer until free play 
is removed, and tighten down locknut. 

c. Close lock and note whether face of lock is 
parallel to top of cap. If not, open lock and 
turn buttonhead SCiew in OJ out as necessaiY 
to hold lock parallel to top of cap in closed 
position. 

d. 

e. 

f. 

g. 

Place reel on hub, close lock, and check reel 
for tightness. If reel slips on hub, open lock 
and remove reel. 

Loosen hex locknut on adjustment setscrew, 
turn adjustment setscrew slightly into spacer 
(depending upon looseness of reel), and 
retighten locknut. 

Perform steps c and d. 

Perform steps e, c, and d as necessary until 
reel does not slip. 

NOTE 

Hub compression ring contains oily pre
servative which tends to ooze out through 
pores and make surface oily. Ring should 
be cleaned periodically with isopropyl alco~ 
hoi to prevent tape reel from slipping. 



BUTTON-H EAD 
SCREW 

ADJUSTMENT 
SETSCREW 

LOCK DOWEL PINS SPACER 

CAP SCREW 

Figure 5-13. Reel Hub Assembly 

5-47. COMPLIANCE ARM LIMIT SWITCH ADJ UST
MENT. Two nylon screws, one threaded through each 
compliance arm, are used to adjust the upper and lower 
switch points of the microswitches in the arm assem
blies. Both compliance arms are adjusted in the same 
manner. 

a. 

b. 

Adjust right-hand screw in or out, as neces
sary, to cause microswitch to actuate when 
compliance arm is approximately 5 degrees 
from its full-down position. 

Adjust left-hand screw to actuate micro
switch with compliance arm approximately 
20 degrees from its full-up position. 

5-48. COMPLIANCE ARM RETRACTOR MOTOR 
SWITCH ADJUSTMENT. Adjust each of the two cam
actuated retractor motor switches by bending the actua
ting lever carefully until the switch is actuated by the 
cam pin. Adjust the up-position switch to close when 
the retractor arm is in its full-up position, the down
position switch to close when the arm is in its full
down position. 

5-49. REPLACEMENT OF ASSEMBLIES 

5-50. These instructions are designed to guide the service 
engineer in a logical, step-by-step procedure for replacing 
assemblies. 

5-51. CONTROL/SERVO BOARD. Replace the con
trol/servo board in accordance with the following pro
cedure: 

a. 

b. 

c. 

d. 

e. 

g. 

h. 

i. 

Disconnect all cables from board. 

Remove screws from corners of mounting 
bracket as shown in Figure 5-14. 

Slide board out of top and bottom mount
ing brackets. 

Slide in replacement board, and screw 
bracket back together at corners. 

Connect power supply cable to connector 
P14, and connect control panel connectors 
to P2 and P3. 

Turn on power and check power supply 
voltages according to instructions in para
graphs 5-20 and 5-21. 

Connect BOT /EOT cable to connector P5, 
and adjust BOT /EOT sensors according to 
instructions in paragraphs 5-22 through 
5-24. 

Connect supply reel motor cable to connec
tor P10, supply compliance arm cable to 
connector P11, and retractor motor switch 
cable to connector P6. 

Thread 6-inch piece of tape over head and 
past BOT/EOT assembly as if loading tape 
drive. Do not mount tape reel on hub at this 
time. 
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MOUNTING BRACKET 

CORNER BRACKET 

SCREW 

CONTROL SERVO 

ASSEMBLY 

..------- MOUNTING BRACKET 

Figure 5-14. Control/Servo Board Removal 



j. Depress LOAD pushbutton and hold supply 
compliance arm at center of arc of travel 
with hand or piece of scotch tape, or prop it 
in place with piece of cardboard. 

k. Adjust potentiometer R202 (Figure 5-4) un
til supply reel motor stops turning, with 
supply arm held still at center of its arc. 

I. Release supply arm and disconnect supply 
arm cable from connector Pll .. 

m. Connect takeup arm and reel motor cables 
to connectors P12 and P13. 

n. Repeat steps i through k for takeup servo. 

o. Release takeup arm and reconnect supply 
arm cable to connector Pll . 

p. Connect all remaining cables: capstan motor 
(red and black Icads) to connector P9, cap
stan motor dc tachometer to connector P8, 
and file protect switch to connector P4. 

q. 

r. 

s. 

Mount reel of tape on recorder. Thread tape 
and depress LOAD pushbutton one time. 
Compliance arms should position near cen
ters of arcs, and capstan motor should be 
enabled but not running. 

Adjust supply and takeup arms for proper 
center positions according to instructions 
in paragraphs 5-25 and 5-26. 

Adjust capstan servo in accordance with in
structions in paragraphs 5-27 through 5-36. 

5-52. REMOVAL AND REPLACEMENT OF PARTS 
AND COMPONENTS 

5-53. Replacement parts and components should be se
lected from the parts list in Section VII. Use standard 
tools and procedures in removing and installing parts, 
with the assistance of the drawings in Section VII. 
Observe the following special procedures in removing 
parts from and installing them on printed circuit 
boards: 

To prevent excessive heat from dam
aging printed circuit boards and com-

ponents, especially semiconductors, 
use a soldering iron rated at not more 
than 40 watts or 600 0 F, and do not 
heat solder for more than 10 seconds. 
When soldering, always use heat sink 
(alligator clip, long-nose pliers, etc). 

a. Use only 60-40 tin-lead solder with noncor
rosive, nonconducting flux. Use alcohol or 
commercial flux-removing solvent to remove 
flux residue. 

b. After component has been removed from 
board, clean all solder from connections 
(plated-through holes) with commercial 
solder sucker (Soldapullt desoldering tool, 
Edsyn Co., or equivalent). 

c. Use only exact replacement parts. (Ref~r to 
Section VII.) 

d. Do not alter wiring or layout. 

5-54. MULTIPLE-LEAD COMPONENTS. Follow in
structions presented in paragraph 5-53 for removal of a 
defective two- or three-lead component. Bend the leads 
on the replacement component to the proper shape and 
install. Heat may be applied to either side of the printed 
circuit board, as necessary. 

5-55. MULTIPLE-PIN COMPONENTS. The following 
special instructions apply to the removal and replace
ment of mUltiple-pin components, including integrated 
circuits. 

Exercise great care in the removal of 
mUltiple-pin components from printed 
circuit boards to avoid damage to 
boards. 

a. Remove defective component by carefully 
cutting each lead close to component, using 
jeweler-type diagonal cutter. 

b. Remove lead ends and solder from holes in 
board in accordance with instructions in 
paragraph 5-53. 

c. Straighten leads in replacement component 
for insertion in board and instaii. 
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SECTION VI 

TROUBLESHOOTING 

6-1. GENERAL 

6-2. This section presents probable causes and remedies 
for the more common types of tape recorder malfunc
tions. For malfunctions not covered by these instruc
tions, proceed in accordance with standard troubleshoot
ing practices, referring to the schematic diagrams and 
drawings presented in Section VII. 

6-3. TROUBLESHOOTING 

6-4. Before performing any troubleshooting operation, 
the technician must have a good understanding of the 
theory of operation of the recorder and any associated 
equipment. He should check carefully to ensure that 
all equipment is connected properly and that all associ
ated equipment is in good operating condition. He 
should be thoroughly familiar with operating instruc
tions and follow them carefully in performing the 
troubleshooting procedure. 

6-5. PROCEDURE. While it is recognized that each 
individual malfunction will require its own specific trou
bleshooting procedure, the following steps will serve as 
guidelines in the performance of any such operation: 

a. As first step, inspect entire unit visually for 
any signs of damaged or overheated com-

b. 

c. 

ponents. Also, listen for unusual noises, 
while recorder is operating, which may 
indicate mechanical malfunctions. 

When a defective component is located, 
identify it by referring to Section VII for 
part number and/or value. 

If replacement part is available, substi
tute it for suspected defective part. 

NOTE 

If correction of any malfunction in
volves major realignment of recorder, 
it is recommended that unit be re
turned to Cipher Data Products for 
factory repair and adjustment. 

6-6. COMMON PROBLEMS. Table 6-1 lists common 
problems associated with operation of a tape recorder, 
together with the probable cause and remedy for each. 

6-7. SYSTEM TROUBLESHOOTING. Table 6-2, 
used in conjunction with the schematic diagrams in 
Section VII, provides an aid in the isolation of elec
trical/electronic system faults and their remedies. 
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TROUBLE PROBABLE CAUSE REMEDY 

Reel flanges Reels improperly Reinstall reel 
scrape tape mounted evenly (see 

Section III ) 

BOT and EOT Dirt covering reflec- Clean sensor or 
markers not tive strip or sensor reflective strip 
sensed 

Reels continue Upper compliance arm Readjust or replace 
to rotate after limit switch out of limit switch 
tape leaves adjustment or faulty 
photosensor 

Tape fails to Improper tape thread- Rethread tape 
pull properly ing (see Section III) 
through machine 
or spills 

Excessive data Dirt on head or Clean head (Section 
dropout damaged tape V) and/or install 

new certified 
computer tape 

Recorder will Defective fuse Replace fuse 
not function 
at all 

POWE R switch- No primary power Check for primary 
light does not power 
illuminate 

Defective indicator Replace control/ 
lamp indicator A 1 

Machine does Improper interface Check interface 
not accept with DTL logic and 
commands correct as neces-

sary 

More than one command Enable only desired 
true simultaneously command; hold other 

inputs high 

T ape continues No BOT marker on tape Affix marker to 
to advance dur- tape approximately 
i ng Load mode 12 ft. from physical 

beginning of tape; 
place marker near ref-
erence edge on backing 
side of tape 

T ape tensioned Tape not threaded over Rethread tape (See 
but does not capstan properly Section III) 
advance when 
capstan turns 

Tape tensioned Dirty capstan Clean capstan in 
but slips accordance with 

<:;pr.tion V 

Table 6-1. Common Problems 
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TROUBLE PROBABLE CAUSE REMEDY 

Tape moves Defective capstan Replace capstan 
during a stop assembly assembly and 
condition real ign servo 

Motor voltage not Check capstan ser-
zero vo and adjust for 

zero offset; repair 
if adjustment does 
not correct 

T ape not ten- Improper tape See Section III 
sioned or tape threading 
is spilled when 
Ready mode is Reel servo or motor Replace motor or 
set malfunctioning repair reel servo 

Transport re- Write current not Check for write 
sponds to write enabled enable ring on 
commands but reel; check write 
tape is not current command 
written path to tape head; 

check that read is 
not enabled 

Computer does Data format incorrect Use correct format 
not read tapes 
correctly Record length exceeds Use correct record 

computer memory length 
capability 

Table 6-1. Common Problems (Continued) 
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TROUBLE 

Tape does not 
tension, and 
capstan shaft 
rotates freely 
when LOAD control 
is depressed for 
first time after 
tape is threaded 

Tape is tensioned 
when LOAD control 
is depressed, but 
tension is lost 
when control is 
released 

Tape unwinds or 
tension arm hits 
stop when LOAD 
control is de
pressed for first 
time 

Tape "runsaway" 
or rewinds when 
LOAD control de
pressed second time 

Tape runs past 
BOT marker 

6-4 

PROBABLE CAUSE 

LOAD control not 
operative 

Limit switch not 
operative 

Tape improperly 
threaded 

+5 volts missing 
from tension arm 
sensor 

Fault in reel 
servoamplifier 

Fault in control 
logic or capstan 
motor assembly 

BOT tab dirty or 
tarnished 

Photosensor not 
properly adjusted 

Photosensor or amp
I ifier defective 

Logic fault (load 
flip-flop does 
not reset) 

Table 6-2. System Troubleshooting 

REMEDY 

Check operation of LOAD 
control A2; replace if 
necessary 

Adjust as described in 
Section V; possibly 
replace limit switch 
assembly 

Rethread tape (see 
Section III) 

Check tension arm sen
sor lamps; isolate 
problem if lamp is 
extinguished 

Troubleshoot reel servo 
and repair as necessary 

Repair control/servo 
board or capstan 
motor assembly 

Replace tab or increase 
sensitivity of photo
sensor amplifier (see 
Section V) 

Adjust photosensor 
amplifier (Section V) 

Replace or repair 
photosensor assembly 

Repair control/servo 
board 



PROBABLE CAUSE REMEDY 

Transport does Interface cable Check levels at outputs 
not move tape in fault or receiver and inputs of receivers 
response to FOR- fault on control/servo board; 
WARD or REVERSE replace or repair cable 
commands or repair control/servo 

board 

Transport not in Bring tape to load 
Ready mode point (Section III) 

Fault in ramp Repair control/servo 
generator or or power board 
capstan servo-
amplifier 

Transport re- Write current is Check presence of write 
sponds to remote not enabled enable ring on supply 
FORWARD command, reel; WRT EN indicator 
but tape is not should be illuminated. 
written Check for +5V at TP111 

on write board while 
writing; if not present, 
check for +5V at J 20, 
pin 1. Also check J 7, 
pin 1, on control/servo 
board and TP1 OS on 
power board 

Check receiver on con-
Write Enable trol/servo board; check 

signal not for RUN signal on read/ 
write board; repair read/ 

correct write or control/servo 
board if faulty 

Write data or Check presence of cor-
write data strobe rect levels on write 
not received portion of read/write 
correctly from board; repair write 
interface portion of read/write 

board or interface 
cable if faulty 

Heads not plugged Check J 21 on read/write 
in correctly board 

Data are incorrectly I ncorrect data Use correct format 
written format (see Section IV) 

Fault on one track Check receiver and 
due to failure in write amplifier on 
write circuits write portion of read/ 

write board; repair 
if faulty 

Table 6-2. System Troubleshooting (Continued) 
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TROUBLE PROBABLE CAUSE REMEDY 

Data are incorrectly Intermittent +5, Examine signals and 
written (Continued) RUN, or WRS repair control/servo 

or read/write board, 
as required 

Write deskew Check skew adjustments 

circuit faulty (see Section V) 

Head and guides Clean head and guides 
need cI ean i ng 

T ape cleaner Remove tape cleaner 
needs emptying and clean 

Tape cannot I nterface cable Replace or repair in-
be read or transmitter terface cable or 

faulty transmitter on read/ 
write board 

Head not plugged Check J 22 on read/ 
in write board 

Read skew out of Readjust in accordance 
adjustment with Section V 

Head and guides Clean head and guides 
need cleaning 

Tape cleaner needs Dnt'V\I""\\/o i-~t"'\o rlo",,,,,,,or" 
.''''I,IVY,", ""UP'" ,-"",al'''''' 

emptying and clean 

Read amplifier Check and adjust 
gains incorrectly amplifier gains 
adjusted 

On read/write model, Check write amplifier 
faulty write ampli- output test points 
fier may cause cur- and repair read/write 
rent to be passed board as necessary 
through head while 
reading 

Read data storage Check TP6 on read/ 
register faulty write board; check 

that duration of 
positive section of 
waveform is one-half 
bit time 

Other component Check test point data; 
fault in read repair read/write 
channel board 

Table 6-2. System Troubleshooting (Continued) 
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SECTION VII 

PARTS LISTS, SCHEMATICS, AND ASSEMBLY DRAWINGS 

7-1. GENERAL 

7-2. This section contains a list of the replaceable 
parts and associated schematic and assembly drawings 
for the Modell OOX recorder. 

7-3. The parts list is provided to aid the user in 
obtaining replacement parts. For this purpose, refer
ence designators, part descriptions, and part numbers 
are included. When ordering parts, the above infor
mation is to be included. 

7-4. The schematics and drawings are provided to 
aid the troubleshooter in iocating and analyzing circuit-

ry problems. The assembly drawings are used to locate 
and identify components physically by their reference 
designators. 

7-5. The symbols used in the schematics are illus
trated and identified in Figure 7-1. Integrated circuit 
packages (U) containing more than one functional 
element are treated separately, each element being 
identified by a letter suffix. All gates are two- , three- , 
and four-input NAND gates; however, an individual 
gate may be represented on the schematics by either the 
NAND or NOR gate symbol, depending on its function 
in the circuit. See Section IV for details of device oper
ation. 

RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 

PACKAGE SYMBOL 

14 13 12 11 10 9 8 11 13 

INDEX---' 

1234567 

NOTE: Pin 7 is ground, pin 14 is Vcc. 

Figure 7-1. I ntegrated Circuit Data and Connections 
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GATES & INVERTERS 
HEX INVERTER 

1 [>0 
PACKAGE 

14 13 12 11 10 9 8 3 [>0 
5 [>0 

INDEX .., 
[>0 9 

1 2 3 4 5 6 7 
11 [>0 
13 [)o 

Quad 2-lnpu t Triple 3-lnput Dual 4 - Input Power 
NAND Gate NAND Gate 

~=tJ-3 
3 
4 
5 

:D-6 9 
10 
11 

1:=tJ-a 
13 

1 
2 

12=tJ-11 6:3·4·5 
13 

-3: 1·2 

*' Expander not always used. 
Pin 7 is ground, Pin 14 is Vee 

}-6 

)-a 
)-12 

NAND Gate 
1 

"'"--6 

3-----~ 

9 

10 
~-8 

12 

13 

11-----~ 

6: 1·2·4·5·(3) 

Figure 7-1. I ntegrated Circuit Data and Connections (Continued) 
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6 

8 

10 
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INDEX ~ 

111 

Cl SO CD 

J-K FLIP-FLOPS 

PACKAGE 

16 15 14 13 12 11 10 9 

1 234 5 6 7 8 

Truth Table (Each 

1J VCC 2 
Cl 

2 2 
SO CD 

J 
0 
0 
1 
1 

NOTES: 

tn 
K 
0 
1 
0 
1 

Flip -Flop 

tn +1 
0 
On 
0 
1 
~n 

positive Low input to preset sets a to logical 
logic: 1 

tn : Bit time before clock pulse. 

t" +1: Bit time after clock 

Low input to clear sets a to logical 0 

Clear and preset are independent 
from clock 

pulse. 

Figure 7-1. Integrated Circu it Data and Connections (Continued) 
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DOCUMENTATION LIST 

Drawing No. 331500-100, Modell00X Block Diagram 

Drawing No. 131000-000, Modell00X, Top Assembly 

Parts List PL 131000-000,011-031, Modell OOX Top 
Assy. 

Parts List PL 113008-0XX, 7-Track Head Assembly 

Parts List PL 131013-700, Connector Mod-24-Pin 

Parts List PL 118008-002, 9-Track Head Assembly 

Parts List PL 124005-000, Tape Cleaner Assembly 

Parts List PL 131001-001, Rack Mounting Hardware 
Package 

Parts List PL 131013-000,001, Hinge Block Assembly, 
Standard 

Parts List PL 131003-800, Reflector Assembly 

Parts List PL 131004-001, Compliance Arm Assembly 

Parts List PL 131005-001,002,003, Switch Panel 
Assembly 

Parts List PL 131502-000, Switch Cable Assembly 

Parts List PL 131503-000, Switch Lamps Cable Assembly 

Parts List PL 131504-000, Power Switch Cable Assembly 

Parts List PL 131006-000, File Protect Switch Assembly 

Parts List PL 131006400, Actuator Modification 

Parts List PL 131006-500, Solenoid Plunger Modification 

Parts List PL 131007-001,002,003, Head Assembly, 7 
and 9-Track, and 
9-Track P.E. 

Parts List PL 131017-500, Hinge Plate Assembly 

Parts List PL 131008-000, Compliance Arm Retractor 
Assembly 

Parts List PL 131010-001,002, Reel Hub Assembly 

Parts List PL131012-900, Door Stay Assembly 

Parts List PL131014-000, Reel Motor Assembly 

Parts List PL 131014-501,502, Plastic Dust Door 
Assembly 

Parts List PL 131015-800, Capstan Motor Assembly 
(I nterchange) 

Parts List PL 131015-001,002,003, Capstan Motor 
Assembly 

Parts List PL131014-700, Tachometer Harness Assembly 

Parts List PL131014-800, Motor Harness Assembly 

Parts List PL131 016400, File Protect Pin Assembly 
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Parts List PL131024-001,002, Mounting Bracket 
Assembly 

Parts List PL 131028-000, Arm Retraction Push Bar 
Assembly 

Parts List PL131037-400, Bumper Assembly 

Parts List PL 131038-001, Head Assembly, 9-Track 

Parts List PL 131100-000, Modell OOX, Option List 

Parts List PL 131505-000, Power-to-Control/Servo Board 
Cable Assembly 

Parts List PL 131506-000, R/W-to-Control/Servo Board 
Cable Assembly 

Parts List PL 131507-00X, Transformer Assembly 

Parts List PL 131508-001, Power and Filter Bracket 
Assembly 

Parts List PL131013-300, Jumper Assembly 

Parts List PL 131509-001--008, Transformer Assembly 
Drawing No. 131540-000, Single-Gap, 9-Track, Adapter 

Assembly 

Paris List PL i 3 i 540-000, Single-Gap, 9-Track Adapter 
Assembly 

Parts List PL131910-700, Hinged Standoff Assembly 

Parts List PL 131622-000, EOT /BOT Assembly 

Parts List PL 131920-300, Modified Latch Assembly 

Drawing No. 131530-000,-001, Power Supply PWB 
Assembly 

Drawing No. 331530-300, Power Supply PWB 
Schematic Diagram 

Parts List PL 131530-000,-001, Power Supply PWB 
Assembly 

Drawing No. 799600-100, Elect. Capacitor 

Drawing No. 799600-300, Elect. Capacitor 

Drawing No. 131524-000, Control/Servo Assembly 

Drawing No. 331524-300, Control/Servo Schematic 
Diagram 

Parts List PL 131524-000,-001, Control/Servo Assembly 

Drawing No. 131512-0XX, Read/Write Assembly 

Drawing No. 331512-300, Read/Write Schematic 

Parts List PL 131512-0XX, Read/Write Assembly 

Parts List PL 131511-0XX, 7-Track Speed Kit (Selected) 

Parts List PL 131512-9XX, 9-Track Speed Kit (Selected) 
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DASH NO INDEX 
CODE IDENT 

32274 431,000-000 

Cr.~!U!Jr TITLE REV 
Del!n d Prodl;ds MTT - 100X DASH NUMBER INDEX SHe 1 OF 3 A 
~ 

DASH NO OF ASSY I DATE 
131JOOO-00O DESCRIPTION MODEL DRAWN 

001 ~MTT-7 TK, RAW, NRZI (OBSOLETE) 9/75 

OO? TK, RAW, NRZI (NAVELEX DOCUMENTATION) 9/75 MTT-9 

003 MTT-7 TK, R/W, NRZI (OBSOLETE) 9/75 

0()4 MTT-9 TK, R/W, NRZI (OBSOLETE) 9/75 

005 MTT-9 TK, RAW, NRZI (OBSOLETE) 9/75 

006 MTT-9 TK, RAW, 25 IPS, NRZI, DC (PRELIMINARY) 

007 MTT-9 TK, R/W, 75 IPS, NRZI 100860-9-800-7500-R/W ""-.. ],0/75 

008 MTT-9 TK, RAW, 75 IPS, NRZI ]'00840-9-800-7500-RAW ],0/75 

009 i 

010 

011 MTT-7 TK, R/W, 12.5 IPS, NRZI " 100860-7-800-]'250-R/W 

012 MTT-7 TK, R/W, 25 IPS, NRZI 100860-7-800-2500-R/W ... 
013 MTT-7 TK, R/W, 37.5 IPS, NRZI 100860-7-800-3750-R/W 

.. 

014 MTT-7 TK, R/W, 45 IPS, NRZI 100860-7-800-4500-R/W 
.-

015 MTT-9 TK, R/W, 12.5 IPS, NRZI 100860-9-800-1250-R/W 

016 MTT-9 TK, R/W, 25 IPS, NRZI 100860-9-800-2500-R/W 

017 MTT-9 TK, R/W, 37.5 IPS, NRZI \ 100860-9-800-3750-R/W 

018 MTT-9 TK, R/W, 45 IPS, NRZI --;;:. STANDARD UNITS 100860-9-800-4500-R/W 

019 MTT-7 TK, RAW, 12.5 IPS, NRZI I 100840-7-800-1250-RAW 

020 MTT-7 TK, RAW, 25 IPS, NRZI 100840-7-800-2500-RAW 

021 t MTT-7 TK, RAW, 37.5 IPS, NRZI 100840-7-800-3750-RAW 

022 MTT-7 TK, RAW, 45 IPS, NRZI lO0840-7-800-4500-RAW 

023 MTT-9 TK, RAW, 12.5 IPS, NRZI 100840-9-800-1250-RAW 

024 I MTT-9 TK, RAW, 25 IPS, NRZI 100840-9-800-2500-RAW 

025 MTT-9 TK, RAW, 37.5 IPS, NRZI I 
I 

100840-9-800-3750-RAW 
I 

I 

026 MTT-9 TK, RAW, 45 IPS, NRZI -J-' 100840-~-800-4500-RAW 

027 ! MTT-9 TK, RAW, 12.5 IPS, PE , 
, lOO640-9-:L600-1250-RAW-PE 

~O~~ r.np REV A 



,/ CODE IDENT 

C~~""~~:~r 
DASH NO INDEX 32274 431000-000 

.,: 'III .. W -.., TITLE REV 
D<:~il ~ Proc!uct. MTT - 100X DASH NUMBER INDEX SH. 2 OF 3 A 

f---. . 

I DASH NO OF ASSY DATE 
131000-000 DESCRIPTION MODEL DRAWN 

028 MTT-9 TK, RAW 18.75 IPS, PE I 100640-9-1600-1875-RAW-PE 

029 MTT-9 TK, RAW, 25 IPS, PE f STANDARD UNITS 100640-9-1600-2500-R~W-PE 

030 MTT-9 TK, RAW, 37.5 IPS. PE 
, 

100640-9-1600-3750-RAW-PE 

031 MTT-9 TK, RAW, 45 IPS, PE ..J 100640-9-1600-4500-RAW-PE 

032 

033 

034 

035 

036 

037 

038 

039 

040 

041 

042 

043 

044 

045 

046 

047 

048 

049 

050 

051 

052 ~USED BY MATERIAL CONTROL FOR COMPUTER STRUCTURES 

1 
I 

053 \ 

054 ) .. 



DASH NO INDEX 
CODE IDENT 

Cr-IP~~r 32274 431000-000 
~;." ~ .. ...., TITLE REV Oats e Products MTT - :LOOX DASH NUMBER INDEX 3 3 {..~ SHe OF 

~--

I DASH NO OF ASSY DATE 
131000-000 DESCRIPTION MODEL DRAWN 

~"".-- -

055 USED BY MATERIAL CONTROL FOR COMPUTER STRUCTURES 

056 II I' " " /1 I' J , 

057 

058 

059 

060 I 
061 MTT-SPECIAL, S.D. 92670, LME SPEC 10562-KDR111 100840-9-800-2500-RAW-220V-48/64HZ 

062 MTT-SPECIAL, S.D. 93068 100840-7-556/800-3750-RAW-230/50 

063 MTT-SPECIAL, S.D. 93069 100840-9-800-3750-RAW-230/50 

064 MTT-SPECIAL, S.D. 93070 100640-9-1600-3750-RAW-PE-230/50 
~ 

065 MT7-SPECIAL, S.D. 93071 100640-9-1600-2500-RAW-PE-230/50 

066 

067 MTT-SPECIAL, S.D. 93476 100840-7-556-7500-RAW 4/76 

068 MTT-SPECIAL, 5.0. 92736 100840-9-800-2500-RAW-230/50 4/76 

069 MTT-SPECIAL, S.D. 93564 100840-7-800-7500-RAW 5/76 

070 MTT-SPECIAL, S.D. 935:L9 :L00640-9~1600-3750/4500-RAW-PE 5/76 

071 MTT-SPECIAL% S.D. 93925 100840-9-800-4500-RAW 7/76 

072 l1IT-SPECIAL, S.D. 93925 :L00840-7-800-4500-RAW 8/76 
". 

073 MTT-7TK,; RA-.!L, 25IPS, 556/800, NRZ:L, 220V/50HZ 100840-7-556/800-2500-RAW-220/50 8/76 

074 MTT-9TK, RAW, 25IPS, 80~RZ:L , 220V/50HZ 100840-9-800-2500-RAW-220/50 8/76 
-

075 MTT-9TK, RAW, 25IPS, 1600, PE, 220V/50HZ 100640-9-1600-2500-RAW-PE-220/50 8/76 
. - ... 

076 MTT-7TK, RAW, 25IPS, 560/800, NRZ:L, 240V/50HZ 100840-7-556/800-2500-RAW-240/50 8/76 - .. 

077 MTT-9TK% RAW! 25IPS% 800 zNRZ:L l 240V/50HZ :L00840-9-800-2500-RAW-240/50 8/76 

078 MTT-9TK, RAW, 25IPS, ~600, PE, 220V/50HZ :L00640-9-1600-2500-RAW-PE, 240/50 8/76 





CODE IDENT 
PL 

131000-011 

C'ie!:!.!r 
PARTS LIST 32274 'l'hru -031 

TITLE MODEL REV 
0.118 Producta 

MAr-~F.'rIC TAP"F TRANSPORT "- STANDARD UNITS 100X SH 1 OF 9 AU 
,." 

OWN z;.!&/1A L-, 
DATE NEXT ASSY LTR DESCRIPTION OWN DATE APP DATE 

CHK ~~-3-,---e.-;.-l "-:ltf .~; J:\L P~ob" REL E.c.o IS88 V.P. 12. -1:Z. 
?.s- ~;S 'r~J 

Nle tl[) ,(1 j(g ',':'lu.d.fJ'j( / - At-II ceo I f.p 0 J ,.. J '-3 0 
J.J r J I -.J~ 

'/-25;) 7-" 7/, 

AN Eco J f.., S-I J.JJ £;l WA 2.-CJ 
APP 7(., 

AP ECO 1707 flJ ! - 4f -~~ .1. -¥ 
APP +) l" .,(, 

AFt EC-O /7 qiP HJ s-~ ~~ ~ 
.5-t. 

"')/, 7(, 

AS r:.co I~I.-~ H J J.-" "le v'V/~ 
~-. ,.:.,-

7(.; 2(, 
PI~ODUCTION RELEASE AT [C.o IB 77 I-IJ ~.7 ~; t 

/'-7 
7(, 7~ 

SEE ECO }sea Au ECo ,t:t09 ~iV" cf'fi'/7f1:, ~" 1B·/~1~ 
ITEM QITY CIPHER NO. DESCRIPTION VENDOR NO. VENDOR REFERENCE DESIG. 

REF. x 131000-000 MAGNETIC TAPE TRANSPORT CIPHER 
(ASSY. REFERENCE DRAWING) 

REP. x 331500-100 BLOCK DIA - MTT CIPHER 
1 1. 731000-100 LABEL CIPHER 
2 1. 131001-001 RACK MOUNTING HARDWARE PKG. CIPHER 
3 2: 731001-700 THREADING GUIDE CIPHER 
4 1. 731001-500 TOP PLATE CIPHER 
5 

I 

1. 731002-400 EXTENDER, TOP PLATE LATCH CIPHER 
6 1 731042-000 LABEL, CAPSTAN CIPHER 
7 1 731002-501 FACADE CIPHER 
8 1 731002-600 HEAD COVER CIPHER 
9 1 731022-700 COVER, REMOVABLE CIPHER 
10 1 731902-900 COLLAR, CAPSTAN CIPHER 
11 1 731003-600 CATCH PIN CIPHER 
12 2 131012-900 DOOR STAY ASSEMBLY CIPHER 
13 1 131014-501 DUST DOOR ASSEMBLY, PLASTIC CIPHER 
14 2 740004-401 STANDOFF, COVER ~IPHER 
15 

5051 COP 



TITLE 

ITEM QTY CIPHER NO. 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

5052 

2 

1 

3 

1 

1 

1 

1 

~ 
1 

1 

1 

2 

2 

2 

1 

1 

131004-001 

131005-001 

731005-700 

731005-900 

131006-000 

131016-400 

731006-300 

SEE SHe 7 

SEE SH. 7 

131008-000 

731008-300 

731008-400 

731008-700 

131037-400 

131010-001 

131024-001 

131024-002 

c~ 

PARTS LIST 

~·!..''...GNETIC TAPE TRANSPORT - STANDARD UNITS 

DESCRIPTION 

COMPLIANCE ARM ASSEMBLY 

SWITCH PANEL ASSEMBLY 

SPACER, CAPSTAN MOTOR 

CAP, CAPSTAN SLEEVE 

FILE PROTECT SWITCH ASSEMBLY 

PIN ASSEMBLY - FILE PROTECT 

GUIDE SCREW, FILE PROTECT SW. 

HEAD ASSEMBLY -

ADAPTOR ASSY - SINGLE GAP, 9 TK 

COMPLIANCE ARM RETRACTOR ASSY. 

CONNECTING ROD, ARM, RETRACTOR 

CRANK PIN, ARM, RETRACTOR 

STANDOFF, ARM, RETRACTOR 

BUMPER ASSEMBLY 

REEL HUB ASSEMBLY 

MOUNTING BRACKET ASSEMBLY 

MOUNTING BRACKET ASSEMBLY 

VENDOR NO. 

CODE IDENT 131000-011 
32274 PL.'TLru·-J31 
MODEL REV 
100X SH 2 OF 9 AU 

VENDOR 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

• 

REFERENCE oe:sIG. 



I~ 
\ 

TITLE 

PARTS LIST 

~ffir.NETIC TAPE T~~NSPORT - STANDARD UNITS 

ITEM QTY CIPHER NO. 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

1 

2 

1 

1 

1 

1 

1 

1 

731011-100 

131014-000 

131015-800 

131028-000 

131508-001 

731501-200 

731530-400 

131505-000 

131506-000 

SEE SHe 7 

DESCRIPTION 

SHIPPING FRAME, STEEL 

REEL MOTOR ASSEMBLY 

CAPSTAN MOTOR ASSEMBLY (INT.) 

PUSH BAR ASSEMBLY, RETRACTOR 

POWER & FILTER BRACKET ASSEMBLY 

BRACKET 

BOARD, INSULATOR 

CABLE ASSY-PWR BD TO CONT/SERVO 

CABLE ASSY-R/W TO CONT/SERVO 

TRANSFORMER ASSEMBLY 

54 

55 

56 

57 

58 

SEE SHe 8 & 9 PWB ASSEMBLY - READ WRITE 

59 

60 1 731510-703 

61 1 731510-704 

62 L~ SEE SHe 9 

63 1 131530-000 

64 

65 

66 

67 1 131622-000 

5052: COP 

STANDOFF 

STANDOFF 

PWB ASSEMBLY - CONTROL/SERVO 

PWB ASSEMBLY - POWER SUPPLY 

EOT/BOT ASSEMBLY 

VENDOR NO. 

CODE IDENT 

32274 
MODEL 
100X 

VENDOR 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

PL 
131000-011 
'1il1~'u -031 

SH 3 OF 9 

REV 
. .4 i) 

REFERENCE DESIG. 



TITLE 

ITEM QTY CIPHER NO. 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

1 131003-800 

2* 710008-300 

2 710012-100 

2* 710012-200 

1 

1 

3 

2 

3 

2 

1 

4 

2 

1 

1 

726010-100 

124005-000 

716017-001 

799003-200 

731911-105 

210188 

131920-300 

210027 

211124 

210223 

131910-700 

5052 ~ 

PARTS LIST 
CODE IDENT 

32274 

~1AGNETIC TAPE TRANSPORT - STANDARD UNITS 
MODEL 
100X 

DESCRIPTION 

REFELECTOR ASSEMBLY 

WASHER - SINGLE EDGE TAPE GUIDE 

BASE - SINGLE EDGE GUIDE 

CAP - SINGLE EDGE GUIDE 

CAPSTAN, LOW INERTIA 

TAPE CLEANER ASSEMBLY 

ROLLER TAPE GUIDE, SHORT 

ROLLER TAPE GUIDE, CROWNED 

SHIM, 3/8 OD x 1/4 ID ( .. 010NOM) 

PLUG, BANANA 

LATCH ASSEMBLY 

WASHER, TEFLON 

WASHER, STEEL 

GROOV-PIN 

STANDOFF, HINGED 

VENDOR NO. 

100 

2264-T194 

5702-58-48 

VENDOR 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

H.H. SMITH 

CIPHER 

AMATOM 

SEASTROM 

GP4-093750-12 GROOV-PIN CO. 

CIPHER 

REV 
SH 4 OF 9 Ai) 

REFERENCE ()ESIG. 



,fIIIII' ~ 

~-- ------~---------- -------------------- CODE IOENT 
32274 

TrT~E 

ITEM QTY CIPHER NO. 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

1 210837 

8 210040-085 

2* 799001-500 

1 210201 

1 210229-400 

2 210030-197 

5 207403-011 

28 207602-011 

8 207102-011 

105 1 210229-500 

106 4" 210229-545 

107 

108 

109 

110 

III 

112 

113 

114 

115 

116 

117 

118 

119 

1 

2 

7 

3 

206210-032 

206404-022 

206404-011 

206406-011 

10 206406-031 

2 * 206428-031 

13 206410-031 

2 206402-041 

5052: COP 

PARTS LIST 

MAGNETIC TAPE TRANSPORT -- STANDARD UNITS 

DESCRIPTION 

BUMPER, RUBBER 

SPACER, ALUM. 

SPRING, COMPRESSION 

10" REEL, 3 APERATURE, WHT.BACK 

VENDOR NO. 

SJ5112 

9257-A-194 

CLEAR FRONT 5198GS 

CABLE CLAMP 5/16 3325 

MODEL 
100X 

VENDOR 

3M 

AMATOM 

CIPHER 

E.D.P. 

HEYCO 

STANDOFF ALUM., BLK. 

WASHER, LOCK, SPLIT 

WASHER, LOCK, SPLIT 

WASHER, LOCK, SPLIT 

8227-A-0440-2 AMATOM 

# 4 

CABLE CLAMP 7/16 

LACING CORD 

SCREW, SOC, HD, CAP, BLK. 

SCREW, FL HD, PHIL, 100· BLK. 

SCREW, PAN HD, PHIL. CAD. 

SCREW, PAN HD, PHIL. CAD. 

SCREW, SOC HD, CAP, CAD. 

SCREW, SOC HD, CAP, CAD; 

SCREW, SOC HD, CAP, CAD. 

SCREW, SOC SET, CUP PT, CAD. 

# 6 

# 10 

3327 

LC134-1 

2-56 x 5/8 

4-40 x 1/4 

4-40 x 1/4 

4-40 x 3/8 

4-40 x 3/8 

4-40 x 1 3/4 

4-40 x 5/8 

4-40 x 1/8 

HEYCO 

ALPHA 

~ 

PL 
131000-011 
T!1ru -031 

REV 
SH 5 OF 9 AU 

REFERENCE DESIG. 



CODE IDENT 
PL 

131000-011 

ele-
PARTS LIST 32274 Thru -031 

TITLE MODEL REV 
DIll! IIroducta 

.~.A(!NETIC TAPE TRANSPORT - STANDARD UNITS 100X SH 6 OF 9 AU 

ITEM QTY CIPHER NO. DESCRIPTION VENDOR NO. VENDOR REFERENCE [)ESIG. 
120 1 206604-011 SCREW, PAN HD, PHIL, CAD. 6-32 x 1/4 

121 10 206605-011 SCREW, PAN HD, PHIL, CAD. 6-32 x 5/16 

122 1 206609-011 SCREW, PAN HD, PHIL, CAD. 6-32 x 9/16 

123 2 206610-011 SCREW, PAN HD, PHIL, CAD. 6-32 x 5/8 
124 2 206616-011 SCREW, PAN HD, PHIL, CAD. 6-32 x 1" 

125 2 206606-011 SCREW, PAN HD, PHIL, CAD. 6-32 x 3/8 
126 

127 8 206608-031 SCREW, SOC HD, CAP, CAD. 6-32 x 1/2 

128 

129 7 206610-031 SCREW, SOC HD, CAP, CAD. 6-32 x 5/8 
0 

130 2 206604-022 SCREW, FL HD, PHIL, 100, BLK. 6-32 x 1/4 

131 1 206618-092 SCREW, SOC 
0 

6-32 x 1 1/8 HD, FL, 82, BLK. 

132 

133 1 206608-041 SCREW, SOC SET, CUP PT, CAD. 6-32 x 1/2 

134 7 206110-032 SCREW, SOC HD, CAP, BLK. 10-32 x 5/8 

135 4 206108-031 SCREW, SOC HD, CAP, CAD. 10-32 x 1/2 

136 11 206120-031 SCREW, SOC HD, CAP, CAD. 10-32 x 1 1/4 

137 1 207408-021 WASHER, FLAT, SMALL 00. # 4 

138 5 207402-021 WASHER, FLAT # 4 

139 22 207605-021 WASHER, FLAT # 6 

140 12 207104-021 WASHER, FLAT # 10 

141 8 207608-021 WASHER, FLAT, SMALL 00. # 6 

~42 9 207604-081 NUT, HEX, RADIO PATTERN ~-32 

0..43 1 207406-081 NUT, HEX, RADIO PATTERN ~-40 

~44 

0-45 

~46 4 211076 SCREW, SHOULDER 17456-SS-0832 AMATOM 

5052 CJlP 



~--

TITLE 

PARTS LIST 
Jcoot: IDENT 
1 32274 

MAGNETIC TAPE TRANSPORT - STANDARD UNITS 

ITEM QTY CIPHER NO. DESCRIPTION 

147 

148 

149 

150 

151 

4 

2 

2 

206604-062 SCREW, BTN HD, SOC, BLK. 

205262 PLUG, LOCKING FASTENER 

205264 SLEEVE, LOCKING FASTENER 

152 AR 209990-072 SCREWLOCK 

26 & 
1 

26 & 
1 

26 & 
1 

26 & 
1 

26 & 
1 

27 

56 

56 & 
1 

27 l~ 
1 

131038-001 HEAD ASSY. -9TK 
(REQUIRED FOR ASSY -018) 

113008-004 HEAD ASSY -7 TK 
(REQUIRED FOR ASSY -011 THRU -014) 

118008-002 HEAD ASSY -9 TK 
(REQUIRED FOR ASSY -015 THRU -017) 

131007-001 HEAD ASSY -7 TK, DUAL GAP 
(REQUIRED FOR ASSY -019 THRU -022) 

131007-002 HEAD ASSY -9 TK, DUAL GAP 
(REQUIRED FOR ASSY -023 THRU -031) 

131540-000 ADAPTOR ASSY - SINGLE GAP 9 TK 
(REQUIRED FOR ASSY -013 THRU -018) 

131507-002 TRANSFORMER ASSY. 
(REQUIRED FOR ASSY -011,-012,-013,-015,-016, 
-017,-019,-02~,-021,-023,-024,-02S,-027,-028, 
-029 & -030) 

131509-002 TRANSFORMER ASSY. 
(REQUIRED FOR ASSY -014,-018,-022,-026 & -031) 

131540-001 ADAPTER ASSY - SINGLE GAP - 7TK 
(REQUIRED FOR ASSY -011 & -012) 

VENDOR NO. VENDOR 

!6-32 x 1/4 

P104F832-
Q4ABK DELRON 

S104F8-2ABK DELRON 

222 LOCTITE CORP. 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

PL 131000-011 
Thru -031 

SH 7 OF 9 

REV 
,~\ t) 

REFERENCE DESIG. 



PARTS LIST 
lCOOE IDENT PL 

131000-011 

cielJ!r 32274 Thru -031 

TITLE MODEL REV 
DIIIII ...... MAGNETIC TAPE TRANSPORT - STANDARD UNITS 100X SH OF AU 8 9 

ITEM QTY CIPHER NO. DESCRIPTION VENDOR NO. VENDOR REFERENCE DESIG. 
57 ~ 131512-015 PWB ASSY -7 TK, R/W, 12.5-25 CIPHER 

(REQUIRED FO ~ ASSY -011) 

57 & 131512-016 PWB ASSY -7 TK, R/W, 25-45 CIPHER 
1 (REQUIRED FO l AS S Y - 012 , - 0 13 & - 0 14 ) 

57 & 131512-=017 PWB ASSY -9 TK, R/W, 12.5-25 CIPHER 
1 (REQUIRED FO ) ASSY -015) 

57 & 131512-018 PWB ASSY -9 TK, R/W, 25-37.5 CIPHER 
1 (REQUIRED FO ~ ASSY -016 & -017) 

57 & 131512-021 PWB ASSY -9 TK, R/W, 45 CIPHER 
1 (REQUIRED FO ~ ASSY -018) 

57 & 131512-011 PWB ASSY -7 TK, RAW, 12.5-25 CIPHER 
1 (REQUIRED FO ~ ASSY -019) 

57 ~ 131512-012 PWB ASSY -7 TK, RAW, 25-45 CIPHER 
(REQUIRED FO ~ ASSY -020, -021 & -022) 

57 ~ 131512-013 PWB ASSY -9 TK, RAW, 12,.5-25 CIPHER 
(REQUIRED FO ~ ASSY -023) 

57 & 131512-014 PWB ASSY -9 TK, RAW, 25--45 CIPHER 
1 (REQUIRED FO ~ ASSY -024,-025 & -026) 

57 & 131552-011 PWB ASSY -9 TK, RAW, 12 o. 5IPS P:E CIPHER 
1 (REQUIRED FO ~ ASSY -027) 

57 & 131552-012 PWB ASSY -9 TK, RAW,18.75IPS P:E CIPHER 
1 (REQUIRED FO ~ ASSY -028) 

57 & 131552-013 PWB ASSY -9 TK,RAW, 25 IPS PE CIPHER 
1 (REQUIRED FO ~ ASSY -029) 

5052 C.AP 



~---------------- -"--------------------------------------~~~~~~------------------, CODE IDENT 
PARTS LIST 

TITLE 
MAGNETIC TAPE TRANSPORT - STANDARD UNITS 

ITEM QTY CIPHER NO. DESCRIPTION VENDOR NO. 

57 

57 

62 

62 

I 
/C 

1 
131552-014 PWB ASSY -9 TK, RA~'l, 37. 5IPS ,PE 
(REQUIRED FOI ASSY -030) 

131552-015 PWB ASSY -9 TK,RAW, 45 IPS, PE 
(REQUIRED FO ASSY -031) 

I~\ 131524-000 PWB ASSY - CONTROL SERVO 
1 (REQUIRED FO~ ASSY -011,-012,-013,-015,-016, 

-017,-019,-0 0,-021,-023,-024,-025,-027,-028, 
-029 & -030) 

;:.\ 
JD\ 131524-001 PWB ASSY - CONTROL SERVO 

1 (REQUIRED FO~ ASSY -014,-018,-022,-026 & -031) 

* FOR SPARE PARTS REQUIREMENT, 
ITEMS 69,71,97,115 MUST BE 
SUPPLIED AS A GROUP. 

!sOS2~ COP 

32274 
MODEL 
100X 

VENDOR 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

PL 131000-011 
Thru -031 

SH 9 OF 9 

REV 
AU 

REFERENCE DESIG. 



CrnJ·~~r 
CODE IDENT. REV. 

PARTS LIST PL 113008-0XX L . ';ff' •• t:.~ MODeL 100 x 32274 o:::it..4 ~;r("~u;l.s 

TITLE DWNG BOPD'( . ~ROV,~L. i.C.O. NO • DATI SHEET I 
7 TRACK J./€.4 P 4 S.5£!v1/3L 'r' DATE / - /3"'75 .~ -~~» 2o r -:R q -2-7':0 OIF Z. SHEETS c_ 

QUANTITY CIPHER VENDOR NO. VENDOR OR REFER1ENCE 
IT EM t-O() I ~ Xl PART NO. DESCRIPTION SPEC. NO. SPECIFICATION DESIGrllATOR 

/ I 79900)-OOJ 7(ECOK.D J..I£Al) - 7T1<ACF:. CIPHER. 

2 I 79900/"OOZ RECORD /-leAD -7T~ACK &!.I1 CIP)/e~ 

3 1 J 710()06-Z00 ).lEAD )/-IIM CI PIJe-T< 

4 / J 713008-'00 tiE,. D MOUNT CIPNEr< 

5' I , 71.3003-600 SCREW" AZIMUTJ-I APJiJfT C.IPJ.I£R 
6 I J 71050()-501 CLAMP - COJJJJEC 7IJ1l.. (IJATOAAL) CIPI/£IC. 
7 1 .I 7ItJf{)O-fO.3 CLAMP - C()AJAJE'T~/( (w#Tl CI'lIe~ 
8 i 
9 
10 21 23 205027 TEKMINJt...1 C£IMP REC?l: 659b7-1 AMP' 
1/ I J /3 10 I 3-7() 0 CONN~CT()T< MOD -2+ PiAl CIPH~l< 

Il 
13 I ,,'f l~t l '20c, J oo-36l, TU'8ING) 1'Vc.. J ~l~K 

, 
~-'057rb-Q AI-""PHA 

\J '- ~u·~r"AC e-. MATl.~tN{;' 'RE~D 

14- Z' Z' 2./)84Z0 -()./Z WJ Il "J ST~~Z4AWG.J-- PVG,,~L.I<..IUL 7150-Z AL PI/A 
, 

IS A~ 41{ ~69"1J·() 71 SuPER. /JolJJ)£1< 04E UXTlr£ C()RP 

/& l, Z. Z0640.f,-OZI SCt.EW.I fLAT liD PIIIL 100
0 ~-+()" ~ 

17 I I 206210 .. 031 SC~EW~ SOC ~D CAP CAb Z-56)(',% 
18 A/l. A~ 20 999O-07l SCREW LOCI< Z-.z.z Locrl7£ ClJTlP 

19 U$ ~. - 001 ~ -CXJz. oA) 

2.0 S 7i#AlP41lD );I~ CJ.lIN£ S o~ tI,f' 
5043 CDP 



- -.. 
tODE IDENT • REV. 

CI'~:h~r PARTS LIST I PL I '300B-OX)( I~ .'~' It .., MODeL /oox ' 32274 L 
O:UI' PT~u;ls \ 

TITLE DWNG B(J1)D~ APPROVAL E.C.O. NO. DATI SHEET Z. 
7 TRAC K. )/€' 4]) 4SSEM8L~' DATE /-13"75 2o~8 ~-2·-7cD OF 2,. SHEETS 

Q!UANT.TY CIPHER VENDOR NO. VENDOR OR REFERENCE 
ITEMi-Ol3 ·0cH PART NO. DESCRIPTION SPEC. NO. SPECI F ICAT ION DESIGNATOR 

I J 79900)-OO} RECOR.D I-IEAl) - 7 Tl<AC/( CIPI/€I< 
2 I 799()O/·OOZ RECORD /-leAD --7 TiAeK "if# CIP)'/£~ 

3 I J 71 (){)06-Z00 ).leAD )1-1111· 
; 

CIPJ.lc~ .. . ... - - .. -.. 

4 / J 713008-600 1-1 e ADM OU N T CIPNer< 
.5 l I 7/.3 O()'-f1)C SCR£W~ AZIMuri-l APJVfT C.IPJ.lE'R 
G l I ~ 'P5~D -§() I C L 4MP - C()JlJ)ECT~~ (NJ;U~L)' CIPII£~ 

7 I J 71f)/)O-S03 CLA'Mf - C()UPECTOR.(.WIIT) CI'lIc1( 
8 

·9 . . ~ .. . . 

10 21' 23 205027 CRJMP ~£CrpTACL·E:.·· 
.. . -~ ., 

·lJ.59b7~1 AI1P-
II / J 2o5JZ,O CONNG'CTaT<. . i-/OVJ/IJr; 30 PIN 1~8~Z62 -/ AMP 
Ie. 
)3 1~1' td' .20'1 !OO-30~ l'U"'Bll\l6/-P\i~ -,' 13 l.FiC.K . .'.' , 

, 

J>vC-/o5-fA&" 2. :A~-PHA ~~ S~ f=f:\CI!" )) 
fr~Virlb ~EQ1J 

~ .-
14- -:;' 

'-
''') I 
l- ZIJ94Z0-()IZ WIK,E'~ ST('~Z4AWG~ ?VC~ BLJ<.~JK 7150-Z AL:PI/A 

IS AR lA~ 2tJ99'JtJ-IJ71 SIIPel!.. Bt.JJJD€R.. 64-€. ,OCTIle C~1l.1 

/& 2- Z. Z0640~"OZJ set. cW.I FLA T J.I D PIIIL ' /00 0, "1-4-0 " ' Y+ 
17 I I ZO~210·()JJ SCREW~ soc UD CAP CAb· 2-56)(",% 
18 iA 1.~ AR 20 999() .. 07l SCREW LOCI<: Z2.Z Loc111£ C/)~p 

/9 U$ ~ -tJo L~ -00+ ()/J, ~.M _4. 'J< 
20 . MA.CJ.j/AJ~~ .0NI..,'t' 

.... - ... _-. .. . .. 
.. .. 

. . 
5043 CDP 

, i . 
I i 



cr- ~~.·~p ..... 

'lC~~;:~1 PLI310/J.70;r~] 
, 

;-'~' I f ~<~;:~"~ F~ t)!~ r MlJlJEL 100>( PARTS LIST 
~ r- . _L-_ 
nr l f D\Y Nt; 8fJPV'f ~R~VAL 1i:.C.('t NO. Dtar: f5H~r.r / ~ 

CONA/ECTOR MOD -24 PiAl 
' €CA. 

DATE /-24-7; v'" ~f1J1) 1,oL, /-21-751 a; " $:~~r:T~ 
~"T-' . QUANTITY CIPHER VENDOR NO. I VHI.,CR OR I JHfEJ?ENCr: 

~~Tf~L .. 'ART NO. DESCRIPTION SPEC. NO. OfS!GN;\fOll • S ~ E C IF I C :\ r fa N . --- -.- l.·-"i 

I fj . i ; 

Z051Z0 COIJI.J£C7tJl( 8LOCt:..~3~fJM J -8'26Z-/ AMP ---~ '-'i~i--- -
- ........ -, ---' .. --. 

, I 

--1=1-- ~ ·----f 
..... -_ .. _ .. , 

J 
~--I ~ -t -.. -, 
--.-.±~ 1 

_ .. 

~ 

- •. -- -- --- -1---" ___ 1 ____ .. ----I 

=J . .. -

~-~ 'i 
. 1 1 

- -
-

~.-
. _. 

=:J 
5043 L D.A.. 



MODEL 100X PARTS LIST 
TIT LIE 

HV.AD ASSEMBLY - 9 TRACK 

QUAN'.TY .IC ••• ,.ON I'. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

_"I _? 

1 

1 

1 1 

1 1 

1 1 

1 1 

1 1 

10 27 29 

11 ·1 1 

12 

13 16' 116" 

14 l' I' 

15 ::t.r ar 
16 2 2 

17 

18 :ir ar 

19 

20 

10411 tINt 

799000-901 RECORD HD, 9TK, SINGLE GAP 

799000-902 RECORD HD, 9TK, SINGLE GAP 0 

W/ERASE 

710006-200 HEAD SHIM 

713008-600 HEAD MOUNT 

713003-600 SCREW, AZIMUTH ADJUST 

710500-501 CLAMP - CONNECTOR (NATURAL) 

710500-503 CLAMP - CONNECTOR (WHT) 

205027 

205120 

TERMINAL, RECEPT, CRIMP 

CONNECTOR HOUSING 30 PIN 

209100-302 TUBING, PVC, BLK 

208420-012 WIRE, STRD, 24AWG,IR PVC, BLK. 

209990-071 SUPERBONDER 

206404-021 SCREW, FLAT HD, PHIL 100°, CAD. 

209990-072 LOCTITE, SCREWLOCK 

•• V. 

G 
~IDlNtJ 001 
. 32274 PL 118008-002 

J 

V.NDO. NO. 
"IC. NO. 

85967-1 

1-8b262-1 

PVC-I05-S/16-2 

7150-2 

04E 

4-40 x 1/4 

59 

I.C.O. NO. DATI SHI.T 1 

20-54- 4 --or -7 cD O' 1 SHIIT. 

VINDOI eM 
IttICI.lcaT.ON 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

AMP 

AMP 

ALPHA 

ALPHA 

LOCTITE CORP 

LOCTITE CORP 

••••• INCI 
... I.NATO. 

(UL SURFACE 
MARKING REQD) 



,- y, .. , .. ., 
CF~~~r' 

i'oo'( iDENr.~ ~ ~lV. e 
.," .~" MDbE L )00 x. PARTS LIST I 32274 I PtlZ4D()s"-DD~ I f~c •• ,t.~".-

~, . I ~ r r ••. " ", .. ,~,~,~ -
nWNJI. 0. i' i:/jFROVAl IU:,o. NC, I PJl!£ I $:l!i.~ I 'nTltt 

'TAP'E C.L£{\NE.R .A SS, .~ 1" 'r --.- f , '£ ~ R...l t r 
OAT£Z.V/,l .. 7.l- J 1)043 jZ-13-7S-~Of I SkrETSt 

~--rQ"li':.Nii'TYT'·c I ;. HI R . "".. I --- - ~ VENDOR NO. • VENOO~ C:l R(f!~i:NC~ 

l t"!h~., PART NO. DESCRIPTION SPEC. NO. I S"£Cif.~ATlON ... ~~'GNA~~_'=1 
!..~, -. 

~-~~h' t~ ,=~::~: 
~.--

~ _ j ____ ._ .. _4 __ ~ __ .. 

HOUSING - TAPE CL£PINE&Z.. ClP\4ER.. 
----- ------ -----------1 

B l~t> E - TAPE. C LE ANE l<- I ~IP\-\E:2.. J 

,2f~1--L-to~:~~~. SCREW./ PAN HD J P~I\"LlP~J C~D, 
Z-SLA ')( 'Is ---I' -.. ---.---~ 

" -
------j-'-- . --- -- -, ---------'--1 

I rTr--- '. ~-

J ~ 

-1--.... -------'------,'-- '-r- - -
I 

---1--+-1"-
r 
- -

-·----1 j---r--l-· --~- --. 
" 

J-- -i--- ~ - i [j' I 
-·t .. ·-t--~ -....... i -_ .. ---

I -~, --, 
~ 

-

-. 

-- --
-

. -----
. 

5043 '(II' -- 4 .. -- . 
--





5043, (~ 



,"""" 
\ c'· r CODE IDENT. REV. 

C'f~~I~!'''' PARTS LIST 32274 PL/3/~t)J-80() B ~ .. ;,,,::,, .. IIi"\'.,i 
//,{oOEL /00 X Cut£. .. :· .... o;::.u.::.ts -- I Tnli DWN~ JvP17'( APPROVAL £.C.O. NO. DATI SHEET 

~i1E;:L E-~C To/( ASS '( /:4 £c..1l.. 
DATf./-lZ-1! II·' 1&1 48 l.- J 3 --7S- OF I SHEETS 

QUANTITY C IPH E R VENDOR NO. VENDOR OR REFERENCE 
ITEM '-T PART NO. DESCRIPTION SPEC. NO. SPECI f leAT ION DESIGNATOR 

/ JT 731013-800 8RACt:£ T - ~cFI.. EC TOR CIP)/ER. 

~. 

2. I;;''' Z09999-0J.5 TAP£j RtFLcC.1IVE..{#Ix.IYz.) 530 3M 2" . 

• ~ 
. 

a 

.. 

, 

J 

-

r. .,043 CDP • 



.. ". 

C!~M~~te.r 
CODE 'DENT. 

PL /.3/004-fJOI 
REV. 

PARTS LIST 32274 ~1 ' ", . .tI", ~, .. 

/lI6IJE '- /00)(, Dttu ~ i~·rc.t!udl 

TITLE DW Ne; lJOOO't APPROVAL fE.C.O. NO. DATE SIHEET / 

C{)MPL lANe£' Al<M AS5[MBL Y DATE£ .. S-76 111 1719 3-1/-7& OIF 4 SHEETS 

IOUANTITYl CiPHER I VENDOR NO. VENDOR OR REFER 1~"4 C E 
Ii EM j4()()/ ~ __ PART NO. DESCRIPTION SPEC. NO. SPECI F ICAT ION DESIGNATOR 

/ / i 731904-100 gRACKET- COMPLIANCE CI?II£*R --
2 I 7Jloo4-l~O COMPLIAUC€ ARM C,/P#€R 
3 I 7JIOa4-300 5J..1AFT C/Pf./!'R 
4- / .73ItJOf-4(}O 5PI</)J G A/( HoI( CI PJlER. 
5 I 7JIOO4-5()() .sP~/)JG ADJUSTOR CIPI-I£R· 
6 
7 Ii. i 73190l-7()O COVEl? -COMPLIA)/e.." £ CI?J.lEK 

81- 8 I I 
I 

~ I ., 
9 I J .7J/a{)5 -/00 S J./U 17 t'T<. ~ ])/5 C CIPIJEF< 

10 I 731()()S -200 fllJfj 1 5J.1()TTe/( D/SC- CIPJ.l£~ 

/1 I 73I(}05-3()O TO;(SI()IJ .5?f(IAlt;. CI?JI€f< 

Il I 7319(}3-d~O MOUNT - SeA/50/( L 5t)LA R CIPII£R 

/3 J 2.101 Sb -5()() ~A5c- LAMP Bcc. S/.JeLI.Y 

14 I ~ /O/t:,3 -sat LA M -p U /I ctEf) ,sEL£CTED" ()L 715/1315 OSNINO 

J5 i I clo/57 C4P- LAMP Ct.,p S 1-1 € 1..1.. l' 

5043 CDP A 



I~ 

- --' 

~~"'~~~~,~r 
CODE IDENT. REV. 

~"'''':olr.''''''''·&j NOlJEL 100,( PARTS LIST 32274 PL 131004-001 M 
D;;;u~; ~.·cjuct!. 

TIT LE DW N G !JOT) 1? r !f)JROVAL E.C.O. NO. DATI SHEET Z 
fJj 3-IJ -7t CI.?MPLIAAJC£ A1(M ASS£MBL Y DATE! - 5·75 v: 17/1 OF SH!ETS 

QUA,N1ITY CIPHER VENDOR NO. VENDOR OR REFERENCE 
ITEM'-oal PART NO. DESCRIPTION SPEC. NO. SPECIFICAT'ON DESIGNATOR I I 

16 I ZIIOlb SWITCJ.! £, e. -36 -1-113 Cllell~'t 

17' J 21010~ SOLAR. CE'LL SS-ZI-L C -12"\ SOLA Ii S Y .s 

18 2 210067 BAI.. '- BeA~/NG 14 x 3'/8 SFRI68'PPE.EKz8/8 )./ H BB 
. 

/9 

• ~ 
f 20. 2. ZIIJOO T£~MINAL. TEFi.~1J P~£SJFll FTS)IJ-74- 5EAl€CTRO 

2.1 I 210132 GJ<.oMM£T Z/4-b ).1.1-1. 5MITfi 

i 22,7 Z05tJIS 7€1(.MIM4L~ 'PIA.) F (/(££L) ()Z -0 9 -/ II G )4oL€)( 

2Z< All" 205016 TERM/MAl ~ ?IN F (LOOSE) OZ-09-1118 MOL eX 
. 

Z3 

24 I ZOS067 CONJJ£C TtJR 9 pos 03-/)9'-/~93 MOL 0)( 

2..5 

A' : 
5043 CI)P 



• 
C~-"'~~r 

CODE IDENT. 

PL/31 tJOf-4a/J/ 
REV. 

PARTS LIST . 32274 1 M Ill. -,y ,1 "'wJI /vIf)J)EL IOOX Data & FToouca 

TITLE DWNG ~PD"'I APPROVAL E.C.O. NO. DATE SHEET 3 
COM PL IAf,)C£ AleM A SS£MgL Y DATE2-S-75 17/9 3-11-7~ OIF SHE[TS 

QUANTITY CIPHER VENDOR NO. VENDOR OR REFIRI'NeE 
IT~M 

-()(JI PART NO. DESCRIPTION SPEC. NO. SPECIFICATION DES I G "IA TOR 

26 Z 206Z08-(JZI SCReW FLAIIIO PHIL 
~ 

/O()jcAD 2,-5' x '/c! 
Z7 2 201205-051 N()r~ 1-1 eJ< 2-510 

28 Z 2tJ7l0j -/)3/ WASJle~.J Lt)G~ lu T TOOTJ.J #Z, 

2.9 2. Z07Z0Z. .. 0Z1 ",/ASJ--I£,J..;., FL.AT t&2... 

30 
31 

• JZ J e064-0J-04J SCR.E~ soc SeT Ctll' PT, CAD 4-+0 x -'/1, ~ 

2064-04 -03/ SCR.E.W~ soc. i-ID.J C.AP) CAD 4-40)( ~ 
..... 

33 2. 
34- Z 1206604-/21 SCR.cW~ BINDeR.. JI~ SlIJ1jCAO 6-3Z ~ !/4-
35 Z Z()64Il-J4-0 SCIl.EWt/ SlarrED S€1: N'IL()A/ 4 -40 ><. 'l4 
36 

" 
37. 

--
38 I Z/IJ()08 WAVe SPR.ING 5806 ~74-J SeA SllCOAl/ 

I 

]' 7 ZI02l9-5Z3 T't-IfAP rYB-Z3M Til 8 

5043 CE ~ 



....... - \ 

(_r~t~·~.,~ ..... CODE IDENT. 
PL/3ILJ()4 -{)()I 

~EV. 

"I'IJt'" ~ ""!. tl, ... a Nt1LJEL It)O X PARTS LIST . 32274 I J.1 O,')L -, f.I'OQUcts -TITLE DWNG l/OPPY APPROVAL E.C.O. NO. DATE SHEET 4 
Ct:)fl1 P L/ ~ IJ C c iJRM ~ SS([ /VI·ELY DATE2-$-7S 17/9 3-1/.:7&' Ort] SHEETS 

~UANTITY CIPHER VENDOR NO. VENDOR 01 REFERENCE 
nEMr:tu~. i PART NO. DESCRIPTION SPEC. NO. SPECI F ICAT .ON DESIGNATOR 

+0 A;~I 

f 
Z099~()-084 e.OJJTACT CeM£N" ElMERS ~ORD€AJS 

41 4'} ZI046() TOBING..I SI/1f.JNI<. UL I-I/X -~(i,-UL leo liALLY 

42 1/°1 2~8fI5-011 WIK~Srf(~2ZAWG l.te.:PVC ;JUT 7151-1 AlPJ.lA 
, 

;.-.---t-
$DNIC- o Ii( 

43 15 4
'1 2tJ8S()()4()j5 Wlf(£~ Z I..£AO~ SJltD~ L 2 AWe, EX£-ZZ-/9J+ TN£ 1II.MA)(' • 1 ~ 

44" I ~ 

45Air -
2b~~~~.ffi\ STP 6'L T RE.A T Jt.1 EN T 51P tDRP 

t6 

47 KEf' p~oc, £ J)I)~ G PIO -001 CIPJlElf-
4& J 7JJ.911-IDI SJ.l/M .. DD4 THJCk.. 4l 

i~ I ~~ - lDZ- .l • DOS TJ.I)CK. 

So t -\0.3 • DDL:. THICk-

Sf 
, 

" 
-ID4 ~, .DOB T~lCK. 'r 

.sz. J 7.319))- )DS" S)..j J tv1 .DJD TJ-J I C k CIPHER.. 

!'043 C I)P A 



, .. 
elf"':'" ~""" ,~.:.- ~ODE IDENT. tJ(')1 REV. 
',,4 i.a "! ~ ~ .~; ... . AII)/)£L /'00 X PARTS LIST ~ 32274 PL IJ/()tJ5-a~'z. C-
~la13:~ f.'n: .. J·;,~\s (;)03 

TITLE 
DWN& &I1Q_~_ ZROVAL i.C.R..NO. DATI SHEET I 

SLd/Tell ?4A1E'L A55Y 2·'iI-1S-DATE/-9"75 r'- Jf) 0...9 OF 2. SHEETS 

QUANT;TY C.PHER VENDOR NO. VENDOR OR REFERENCE 
~TEM oal O~2. 003 PART NO. DESCRIPTION SPEC. NO. SPEC. F ICAT .ON DESIGN,~TOQ 

~ 

I J I 7JIOCJfj-IO J ?AJ..I£L -. CO.uTAoL S'I.A/ITCIIES CIPII€~ 

2.. / I I 7} 15tJO-7/)(J IY4Me ,PLATE: C IP,IIe J( 

:3 I I ZI/G;51 SWITct! \\ 'PtJWE'f{" SEE c~r fl'/IJL Ii X 

~ I I 2.11 ()47 5WI TCI-/ " LOA D '~ )'E£ C~I MtJl.£'X 
5 I J 2.1/ t:>4-8 SWITC.J..I "C;;J LIN £. 'I $£'E c4T /I1~L ex. 
b I , ,2110)0 SWlr~H "REIAJIAlO ,~ fcc CoAT )4o,£X 

7 I I 2,1104-9 SWI Tel .. ! .. ' Wf< T £N ~I .1£.£ C4.T A,iolex 

It- 811 I 21104~ SWITcH " III VeAl 1# See CAr MtJLGJ( ~ 
9 , I r I I 

" II t 211045 $(,4.11 Tc:../-I ,!=(),(WAllD f4E c,AT Nt/LeX 
/t; I I 21/044 $'*(1/ I T C j.I . '~~E VEilS£. ", 5e-c CIJT /t4~L e, X 

1/ I 

Il- I I I J /JI5rJ2..·~O CAIL€ A S;Y-SWITC-·J.iE'S CIPII£'R.. 

13 I I I IJlf()3*"()~O CA~LE A,)) 'I-.$wl TC.I-I LA !tiP 5 CIPIIER 

1+ I I I /3/ JtJ+-ooo CA 'BLe AJr'f-"p()W£1l.. 5WITcJJ C IP/JET<. 

/5 

I' 
/7 I 7JI«),-/ol ?AAI£L - CQ~TIt.O'- >Wlicl./ CIPHER 

18 
19 
j..O I 

"" 504.;. CDa ~. 



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

Cl:")her 
CODE IDENT. -00 I REV. 

PARTS LIST /' 32274 PLIJ/tJ~J-002 e. D~tJ If ~~n,·ducls Arla.Pc't.,. /oox -00.3 .- ~ 

TIT lE DW~ 81JfI1}~ All/OVAL E.C.R. NO. DATE SHEET Z-
5/h1/1CI./ ?AJ..I EI..- A'>.> Y /~ 

DAT E 1-'-7 .s JOD~ "2 -B-7S OF SHEETS 

l QljANTlTY C5PHER VENDOR NO. VENDOR OR REFERENCE 
iT EM I)() I 002..~" 3 PART NO. DESCRIPTION SPEC. NO. SPECIFICATION DESIGNATOR 

--r--' 

2-1 

21- t-
Z3 I 21104-3 5wl rc./-I "pow€'~ " S€E· CAT MOLEX 
2..4· I 21103~ 'SW/Tc..tI " LOA 1) 'I >€E CAT )10L~X 

!Z.5 1.2..110,/-0 S'WI Tc J.J "~iJ L I J./£ 'I SeE. C4 T MtJLEX 
26 J 211041 SWITCI-/ "~EWIJ.J1) n 5€E CAT /I10leX 

I 5WITcU "W/{T eN 
~, 

feE CAT MOt. EX 2.7 t- 2//042... 
! 

\' III 7J£'" " LSI t 
',2..11038 SWI TeM SeE CAT M()l.eX 

t
Z9 /12.1/037 5WITLH "~()j(414 Ill) ~; seE- CAT MOL~X 

3D t- I Z//036 5WI rc# "~£I/E'(Se n SE~ C4T MOi ... EX 
3/ 

I 

L 

-
I 

I 

E 

5043 CI)P 



~ ." 

C!~~l~r 
CODE IDENT. REV. 

, I.::.~<" ~""'" 
NIJP£L /()Ox PARTS LIST 32274 PL/.J15tJl.-a?O E_ 

[';~ta ~ l-'fod;JC~S 

TITLE DW N G 'It;/IIJ'( APPROVAL It.C.O. NO. DATE 5111£ET I 
CA~L£ A55£M8L'r '--SWITCH DATE/_II) -7$ ~ 1703 .1·.,3 -7to OF I SHEETS 

I:T!:M 
QUANTITY C IPH E R VENDOR NO. VENDOR OR REFEREINCE 

I ~ I PART NO. DESCRIPTION SPEC. NO. SPECI F leAT ION DESIGN,ATOP. 

I I I Z050G9 COAJA/E~TtJl<, ;f€C£,P/4CI..£ (12 'IN) OJ-OfJ-IIZZ 1"'~LcX J3 
2- /0 205015 T€Ilfl1INAt..., ;PIAl .09JP/A ;:~£II.) Q, -O9-111~ Mo(,c~ 

Za, ALT 2.o501b T€f<MINAL/l'JN .093 PIA F((OOfE) t)Z-~'''1118 MOL€X 

3 i 
4 /5 I !210SSS-02 Z. TE/(MliJAL

J 
CIC.II1P ,/87 .509i.-'Z.'1- 110(,,1./ N&$b)tJ~ T J.I 

5f 
GIlD Z09999-(}()O MIJ/(XER 1- 50 VMJII-1)-4-9 JjI<AVY .. 7 ~ 
8 ..w' Z08415-(j II WIK.S5iK~22AW~ IR

J 
PIiC WJ.lT 7/5/-1 A LPIIA 

-
I 

I 

f 

5043 CD~ 
A 



~---·~--~---------~~--------------~-----------------~C~O-DE-ID-E-N~~~----------~-R-EV~. 

I C~::~1-:;r PARTS LIST 32274 PL IJI!()3-000 F 
p.-.._::J,j_~,':':_-O.J_UI.::.s ____ ~P£ I." /00 X 

T ~T lE DWNC 'BtJI)"y ~ROVAL 
OATE/-/()-75' r'''--

QUANTlYY CIPHER VENDOR NO. 
ITEM ~'J- DESCRIPTION 

w PART NO. SPEC. NO. 

3 
4- 14-I 210SSS-oz.z. T£I<MI)')Af../ ClUMP ,197 509t..z.4 

E.C.O. NO. DATE SHEET I 
J 70 q... 3 -3-71.s. OF I SHEETS 

VENDOR OR 
SPECI F ICAT ION 

MOLcX 
MO('CX 

/viOl.. ex 

1-/0(' L I iJ GSIAJ(JR. T 14 

REFERENCE 
DESIGNATOR 

Jz. 

5 ~-+~ ______ ~ ________________ . ____ . __ -+ __________ +-________ +-________ ~ 

6 ! 8i 209999-{)()() MARK£R. /-50 VA1M-lJ-4-9 

ALPJlA ~ ~ l1 i e08415-oll.WlKE" STJ(~21.AWC.~Z.RJPVCJWHT 7 151-/ 

~,t~~------~~--~~ 

~'f~~--~--~~~ 

1 

i 
--~_,~~~--------~------------------~----~----------~----------~--------~ a-

5043 COP 



.". 

C~~~~~r 
CODE IDENT. REV. 

PARTS LIST PL IjI5tJ/}-()l)() L-~.~.;; ,.~ 

~()/)c'- lao )( 32274 Oat!! :; ;:'roducts -TITLE DWN~ ~(jDP4( APPROVAL i.C.O. NO. DATE SHEET I 

CA8LE //5' 5EN8L r - ;POWEll 5wITc..H DAT:E 1-/0-7> 
/;0 e: c. rt. z-~~ 7S'"' OF I SHEETS 'O'e.. 

QUA~-ITiTY CIPHER VENDOR NO. VENDOR OR REFE~E~'CE ITEM PART NO. DESCRIPTION SPEC. NO. SPECIFICATION DES~GNJ~TOR -
I I 2tJ507Z COla/AlEC T()1l.~ l'L(}6- (3 ?IJI) ~J-()9-Z0JZ. MIJlEX 
z 
J 13 ZCJ50J4 TE~/VI/NAL/?I/.I,,~'Jj)/A. ;JI~rEL) OZ-09--Zl l b )10LeX 

34... ~L7 2/0531 T€~lVliJA t,.~?/P ~()'J PIA. 14 (iIJl)SE' ) C)2-09-Z /18 MOL eX 

r; / 2.1 I/O/ Tc~)1INAL1 CAIMP ,,187 $08ISZ N()I.I.I~S WfJllr 1-1 

b 3 2.ltJ55S-()2.l T6·Il.MINJL.; CI(IMP ,,187 S09&Z4- ~ OUllJfrS fA)tiIlT JJ 

• 7 4 1 ZtJ811)5-() I z. Wile £~)T~~/8AWG~ 1R.1PPC-lBLK 715f-Z- A LPIIA ~ 
8 17' ttJ841f.O S .. 0 II WIII..€~JTnJ~ 18Awr; l~.L-PVc.LWJ.lr 71>$ - J AI..?IIA 
9 . 

II) 3 Z09'9'·OO~ NA/(~£1l. I-fo VNM-J) -4-j 81(.A l) 'I 

5043 CDP,.. A. 



T/t.I.~ P.R.01EE'CT SWITCH 4S',SEAl/8L'1' 

V3-J19 

1/ t I \1 ! ! '2 D ~ 034 -Db \ P ) N.) R () l L 

REV. 
PLIJI006-000 H 

E.C.O. NO. DATI SHEET J 
/ E; 0 D S -J-- 7 ~ Of 2. SHEETS 

CI1')lER. 

CIPI./€f< 

CIPJlElt 
c.JPJ..I£ R-

CIPHER 

MJCK.6 SWITCJl 

ESN~ 

12 -:[ i 
~~-r------~-------------------------+--------~~----------~--------~ /3 Z. i 1.064-05-03/ SCif.cW~SOC.IIJ). CAl' CAD ~-40x 3/1b 

~~~I~~~------~-------------------------+.------~--~----------~--------~ 
/1 Z !: Jzo'4IZ-()31 5C~£~ soc )./P. CAP CAD 4-4-0 x ~ 

I __ ~~------~----~------------------~------~~+---------~----------~ I rf ) j 12DfDZD4-D31. SCREW)SOC. J-lD) tAP) BlK ,-S~ ~ 1'4 
! ~i--~~------~------------------------~----------~--------~----------~ 

I~I ! 
1--r-~------~------------------------~----------~---------+-----------1 

/7 I 
1 __ ~~------~------------------~----~----------+----------+-----------1 

18 II 2.0fOlb CONJJECToll. (5' 'IN) ()J-()9-I/)SZ. MIJLE~ J4 
19 4 2.050/5 TElfMINAL ?/)/.,()IJP/A F('(ieL)()2.-0~-lllb MOI..EX 

&~i~T_,~~Z_O_~_O_I_' __ ~~_eA_~_I_M_~~~~.?_~_~_,_~_j_~_·~_~_F_·~~£~o_o~_e~)~~_z_~_·_I_-_I_II_8 __ ~M __ O_LE __ X __ ~ __________ ~ 
A 5043 ,t,p 



• CODE 'DENT. 
PL I J I ~06 -O(){l 

REV. []· ... h~ .. PARTS LIST H ' l' C ' ••• , ! 
• • " ,t' ,., ..... .q 

~lJllEl I£)0 X 32274 . :lJt!';' "rOJdu.::\s 

• THLE 
DWNG ~~tlW ~t~OVAL i.C.O. NO. DATE SHEIET L 

/=/'L£ PROT£c-T SwITCH 4S5€MIJL 'f DATE 1-/0-75 # }BDD s· S""-7t." OF SHEETS 
-QUANTITY CIPHER VENDOR NO. ViNDOR OR REfEREN4:E 

ITEM PAaT NO. DESCRIPTION SPEC. NO. SPECI F ICAT ION DESIGNA1rOR -, ." 
20 4D" l~81-15-O II WI K,cL 57J(PLZZAWG11~PLl'/ WJlT 7 I > I-I AL?)lA 
2..1 

J /1 

It.. 2/0109 .J 111<1# k... Ttlll A/6r /~L~ PdLYOll FJ N HIX- '/8UL ICO/RALL Y 
ll.. 

23 AR 2b~9~O·D1L IU)H E S)\J E", 5 CREW .... 0 ~h. 2Z7... lDCTJTE. 

24 i ?30-18 ;P/(ocC' pl/Ke C/PII£I'<. . 

zsl 
I I 
I , • 4 

-.-

f 

~ I -

. 
I 

i 
- • 5043 CC. 



("..,. 
\ 

Cie!:!!r 
!coDIIDINT. RIV. 

MODEL fOOl< PARTS LIST 32274 PL /3/006-4tJtJ C 
DIItiI Preducts 

TITLE DWN G, BOD DY APPROVAL I.C.O. NO. DATI SHIIT / 
AC') UATOR ,1\//00. r?/3 ECR. 2-/tJ-7S 

DATE /·/tJ· 7S 1014 Of / SHilTS 

QUANTITY CIPHER VENDOR NO. VENDOR OR RIFIRINCI 
IT 1M PART NO. DESCRIPTION SPIC. NO. SPIC'IFICATION DESIGNA TOR . 

I / 210214 A{,TUA lOR) S v\//TCH JV- 210 !MIC/T'O-SWITC'# 

-
---

~-.-

5043 CDP 



r C~~her 
.". 

CODE IDENT. REV. 

,hi/) i) E. L. 100 )( 
PARTS LIST 32274 PL IJI()06-~')() B OIll3:. PrcJucb 

'rillE D'NNG 81J/i11}l.( APPROVAL E.C.O. NO. DATE SHf.ET I 
JIb FJ- Co R-

50L~V()Il) ?LV/J6EF< A,1IJ//# DATE/-/}-75 J 0 IS- 1.-/0:.1 j OF / SHEETS 

QUANTITY CIPHER VENDOR NO. VENDOR OR REFERE"4CE 
ITEM 

L PART NO. DESCRIPTION SPEC. NO. SPECIFICATION OESIGN~'TOR -
I / Z1106/ 50LEI.JOIl) 2Z-INT-24 ]).C. NICRO 5'W/7cH 

Z -
J 
4- 2" 20Bf()o-fIJ I WII.~ STJ.JJJltf$ SreEL ~ liP 'PIAl}) ~ MWG- (0l.0) 7)1.1 CON M IJ AJ 

5 
b ~R 2tJ9999 .. oZ, SOl. 1) £"R..I 5/LI/£/J.. - .?CJF r 430 ALI.>TATI£ 

7 ~~ ~1J9'I'9-0Z7 !)()ZALL FLUX A'-I..$"T ~ T E 

• 8 I ~ 

, 

5043 CDP • 



. ' . 

. . 
,-.,"." 

~.-.-~-

1"'------. ~ 

qr:;-.~J· I MODEL IOOX PARTS LIST 
D ..... ~t"vd_~ ... ----' 11T u; - J {71k') OWN fI , /~lf.<';"::. APPROVAL 

I H£AD_~SS£,,!!!:~Y::. ~ 24~r~l- ~~ r-.//( /,' I , DATE L. Vl/ /,./ 

I.' ~UA"'lIH I CIPHER DESCRIPTION 
VENDOR OR 

I, t:M , _ 1:1 J ..:. PAnT NO. SPEC. NO. 
~r -'- ,: i 

J ,I I I 73/fJ07-/00 il!OUNT·-HEA 0 
-~ I---f-' 

2 I ! I 731902-800 paST-- HeAD SHI.~LD 

3 I / / 131017-500 PLATE ASS '(- HII/GE 
. . . . . .. 

--j---.- 1-. I 

I ; I, / I' 73/{)07-S()O SPRING-HEAD SHI£LD , 

I-
, 6'j' ,I I I 71PIJOb -2 f)() SHI/tII- HEAD' 

.7 I 1~_,~?13003-600 SCREW-AZIMUTH AOJ'USI 

8 1 7"'001- 200 HEAO-7TK . DUAL GAP 
I 

9T'- , 
Iori 

: 

I 

, . 
/ I . 

. -i-
12 2 -r,+ 2. 2064O'i-02.1 SCREW-FLAT HEAD] PHIL)/(X)°' i.J.-WJ X' J/~ 

}3 } l I 2.Oh'l()l,-Oll SCREW-FLAT HEAD, PHJL) IbO,~ /.I-'kJ X 3/8 

14 I ITT' 210ICJCJRIIIG- RETAINING 5103-18MO . 
; 

4-"10 K 3//6 15 I I I 2Ob'lo3-o~2 SCREW-SocKEr SET 

-16 I 
17 / / I 7(501)2 PIN-CRbOV£ I/J~i OIA. )( 3/f: G-PZ-o'2-375-/2 

IS . I . 

CODE IDENT. . 001 R,lY. 

32274 PL/3/oo7-oo2 14 
003 

J E.C.O. NO. DATE SHEET 
E.crc::.. 

Z /-L?J '-I OF 2.. SHEETS IOJ7 

VENDOR OR REFERENCE 
SPECIFICATION DESIGNATOR 

C/ PI-IER 

CIPI-I£R . 

CIPHER' 

! 

CIPHER 

CIPHER 

CIPHER 
~ 

C I PI-IE.R ~ 

TRUARC. 

: 

G.PCORP. 



• t~,,·_Fl~ .- .... CODE IDENT. . 001 REV. 
\.;:'~ ... w-'·. MDD£L JDO -y: PARTS LIST 32274 PL/3IOD7---00 2 .. J-I 0::'.: _ ;:;roc~c:~::; 0(2) 

TITLE - I ('17K-) {( K' c APPROVAL E.C.O. NO. DATE S.iEET 2-OWN L Irr.-: 

H~A A '£ Y - '2c. QTK) LeI<.. J /J 'j/tf D 5S MBL -3 (9TK PE I~ DATE ? II {~ ! ' I .' i fOti 0': 2. SHEETS 

QU~NnTY CIPHER VENDOR OR VENDOR OR REFERENCE 
IT~M 

-I -3 PART NO. DESCRIPTION SPEC. NO. SPECIFICATION DESIGNATOR - z. 

It:) I I 'JC190D I -7fJO HEAD-qTK DUAL GAP p€.. CIPI-f£R 
-

20 
. 

21 . - . . - - .. - . -

-
22 AR ~I< ~R 2.03'90 .. 072- $C R£W LOCK 2. 'Z. "i.. LOGITECORR 

! 

I 
! 

I 

-- i ~ 
........ 

- I -

I 

• . . 
I 

- . 
I 

I , 

; 

, 

I .. ~ ........ ~ 

"'! ~ .. -



,""'" , 

_'fIIl_ 

~~ It. CODE IDENT. REV. 
t ~~".' .'!~." PARTS LIST PL 131017-500 D ~s· ,,' ~ ~;;,_ 

MODEL /OOX '32274 . 
CatLa £ Pr(!auds 

"" 
TiTl~ DWN' 8()DDV ~ROVAL i.C.O. NO. DATE SHEET I f:eR. 

J'LiTE /ISSY - I-/ING€ DATE 1-1'''7~ I DOe. 2· l tJ·7.s- Of / SHEETS 

1 (~UI::"NTnY CIPHER 
DESCRIPTION 

VENDOR NO. VENDOR OR REFERENCE 
1TEMr--r PA~T NO. SPEC. NO. SPECIFICATION OESIGNATOIl 

--1--

I Tl 7319Z0-f()() J-IIIJG€. PLAT€ CIP#eR 
2 
J 
4 l 799004--()IJ(J C!{OSS FEEl) SIII!LD CIPI--!€R 
5 ~~ 209990~84 CONTACT C£tv1cN r ELMEI<.5 BO~l)£kJS 

i-~-

L€"_J 

L,-f , 

~ f l-r . I 
. 

I 
I 

-

! I I 

1 -, 
I 

5043 (.OP A 



, • C~~!'{ "'~r 
CODE IDENT. REV. 

~ '.: .' t .. , PARTS LIST 32274 PL /3/{)08-0t~O ~ "i'w"" . .,., 
/l1()J)£ '- 100 X Dn!:! ill ~\·('jr.::ict. 

TITLE DWNG Z()ID1 A~XROVAL E.C.O. NO. DATI SHEET J 

II heR... 

CtJM/,LJAMC£ AIl.IV/ RE'TI<AC.T01( ASSY DATE /-/+-75 }Q"LiJ 
1.- JII ... ·7S OF2. SHEiTS 

QUANTITY CIPHER VENDOR NO. VENDOR OR REFERlt4CE 
iTEM PART NO. DESCRIPT ION SPEC. NO. SPECIFICATION DESIGN~'TOR 

I I 731 ()()8-IOO gI(.ACK. €T CIPII£R 
Z II, . 731008-200 C~ANK C/PflcR. 
3 : I 73100B"6Ob CAM V/ SC CIPJ/€l( 
4 • 

S 
6 I 7~'OOI·WJ A.,C .. GE'Af<MOT()1( -18~rM CIPII€J( 

7 I .. 8 2- Z/IO/6 SWITCH SI'f)T 2.;4 H A~A1 £~2-}6'H B CJ.lE1t.R Y SIO _iSII ~ 
,9 

I 

It) Z Z05~34- ifOLL -PIN ,~9J D" ;<,5 £G ESAIA 
II 
It. -1 206Z(),"'{jII' 5Cl<€W ;PA)./ JlP 1'1./,,1. JP S z-56 )(-Va 
13 , 

11- ~ 201Z03-0JI WA5N€A.. LOC~ /UTE/<)/AL #z.. 

IS z 20 66tJJ"()fl SC/lCW' SOC"J SE~ CVP 7'alVT 6-J2 X -0" P/(€MJeR 

I' 4 206/126-121 SC R.EW~ BIAJDE12.. #J) S/'0TTI'1) /O-Jz.)( .~ 
17 , 
/8 5' 205015 T'(I(I1INAL 7'111 -1)1; PIA, F (A.ifV OZ.-O!)-1116 Jfl/OLcX 
faa. Alr £.ofOl6 rEt<.MIIJAL PJN.09] 1)IAF(L()O$~ 02-09 -1118 M()L~X i 

19 2.. 2.0507J COIVAJ£CToRJi 8Ll)cJ(, ..3 71# ()J"'O~-It;J L MtJLcX J6'$JI7 I 
1 

~ :.043 CDP I 



" ~. -
C'I?"""""'h!'~r 

CODE IDENT. 
PL 13JOO8-0()() 

REV. 
", t" ;'.;. J l':' 

A/oP£'- /00)( 
PARTS LIST '32274 C:, 

Dub iii ;;;rodiJ:~ 
..-

TiT tE DWNG 'BIJDO'( ~JilOVAL E.C.O. NO. DATE SHEET Z 
£cR-

C C;~;t,1 P L I J/Aj'C c: A R.M l<€TK.A.cTCJR A ... C)5Y DATE/-/4"15 /oz..v z ~ I (/ --7 ~- OF SHEETS 

J!~Ut.NTITY CIPHER VENDOR NO. VENDOR OR REFERE'4CE 
ITEMr 1 PART NO. DESCRIPTION SPEC. NO. SPECIFICATION DESIGNATOR 

20 I II ZIOZZ9 .. Z()O eLI ~ CA8L(; 13LACI< 3303 !/£"YCO II 
I 

2../ ,:-;jl 
:> ii 120g+/~-1)11 WI1{c~ .5T«~ 2ZAW~ J K Pvc.. ~ Jl)Jl7 7/ S 1-/ ALPJ.lA 

~ ... 1I11 
. 

I-IIX-UZ-t JL zz. ~ i: Zlo~GI TOBING S 1./ ~/}/ /<. leo ·KA LL '1' 
1;1' 2.IOZZ9-5Z3 TY-RAP TY8 -Z3M TiB 23,16,: 

z+ ~fi Z099fJO·07Z SCKcW Lt:Jc/<.. zz..z LOCTITE ('diP 

zs 
26 

II- 27 1.~r:F I P30-()/7 A55'1 ?1l.cx:..EDIJK.E.~SETTIIJG SiN CIP}/eR ~ 
Z8;AR 2,1"4+4- LI.IBR.JPLATE 23-~Z -$ WALSCO 

I 

r ' A 



Cier MOPEL CODE IDENT. - (,,)0 I REV. 

PARTS LIST 85 X .eIOOX 32274 PL 131()/CJ-~'()2 G 
DIItII PIoductI 

TITLE OW N L 1 ~IJIJJIJ APPROVAL E.C.O. NO. DATE S.HEET I 
REEL )/U8 JSS£.MBLY DATEJ-JO-7' ~7·~O~6 /959 7-l()-7' C~F I SHEETS /'60 

QUANTITY CIPHER VENDOR NO. VENDOR OR REFERENCE 
IT 1M 

.. "" 'idOl PART NO. DESCRIPTION SPEC. NO • SPECIFICATION DESIGNATOR 

I I - 731910-/01 lJASC
L

_ ieEEi.. IIVB CI1'IIER 

I - / 7JI91()-laZ BA SE ~ ~c£L ).IU8 CIPHER 

Z I I 731'10 -200 C4 p/ REEL !lU8 CIPHeR 

3 I I 731922-;00 LOCK.-l {(EEL !lVB CIPH£~ 

4 / 1 7JI9ZZ-2tJO A1JJ(jSTABlE SPAC£/l.-ll'€~l I-/V8 CIPJ.lEIt 

:5 / 1 71()()/o-400 COMPReSS/OJJ RING CIPfle~ 

6 
7 2- Z 731013-+00 ?IN~ RE£L 111)8 CIPI/£lC 
8 
9 I I 20bb04'O'2 SC/l..EW~ soc. #/)~ 8T~ ~'-" 6-.JZ )( 11+ 
10 I I Z()"/O·07Z S'l£W~ soc SEr: KNRL CI)P'[II.( '-3Z)( V8 
~-.. 
II I / Z07'04-/}81 NU~ 7<ADI() ?ATr£R}J~ J.I£X . ~ b -32-

12-

13 
14- Z l 20'612-03Z SCKEINJ SOC II'OJ CA~ aLit!" 6-JZ x. 3/~ 
/5 z Z. 206~()4·0+Z SC~e~ Soc liD.; S!~ lJLk,. b·1Z)( 11+ 
/b 

/7 A~ AK. 2()9'99~3' STP LIJ8i.ICAAlT 
/8 AX A~ 2.0 9990-()15 VllJRA - TI TE. VC 3 IJ r -L 01( 

M ~F ~Ef '(){)I03-/(JO PROCEOU~E.. CIPHc~ 

5043 .Ji.DP 



I 

J 
C::r:!,her ~~DE IDENT. RIV. 

MODEL 100')( PARTS LIST I, 32274' PL I J/~/z-.JOO A Datill~ Proo;;ds --
~V' 

TlTLi J,7OeJ/.l.. j"'l;{ f/ A5SY DWNG ~()Po-1 APPROVAL E.C.O. NO. DATI SHIET / 
, 15'/-- / 11/25/74 DATE //-ll-74- ~?,-:". - OF / SHEETS 

'QUANTITY CIPHER VENDOR NO. VENDOR OR REFEkENCE 
ITEM 

, -/ PART NO. DESCRIPTION SPEC. NO. SPECI F ICAT ION DESIGNATOR 

/ / I 7.J1t1IZ-701 A I( 11-'1 - J)t:)o I<.. 57A ~ C/,P#c~ 

2- I i 7J/()IZ-7~ Z- /l1?/l1- t/o()R 5TA'1-' CIP#E~ 

) I J 7 JltJI2 -gOt) /V.L JII~I< - rA.1 c. T/(JJ-1 C/I'IIER. 

4-
5' 
6' t 

7 

-- 811 z/o70 9 ~/VEr-5€NI {V9t/LA/( 1-1- /oox'/4 5// 1'fJ75 ();J ; ~ .:-

9 I 

/0 I 201~02 .. lJlJ WA .sllelf!..-J FLA"- #-+ _. 
- ..... 

• 

H-·· -r 
: , 

I i 

i 
5043 CD~ .' 



y 

C!nr~~~r 
CODE IDENT. REV. 

PARTS LIST 32274 PL 131014-t)OO E. . ",- II tl-.., 
Dt~ C ?ro~bcts 

TITLE DW NG BtJIJI,( ,"ROVAL itai NO. DATI 5iH[ET 'i 
REEL )/1CJ rt)T< ASSEMBLY OAT E l.. -)"'75 IO'Zo«(: leI '-7.s- elF I SHEETS 

QUANTITY CIPHER VENDOR NO. VENDOR OR REFERENCE 
ITEM. f PART NO. DESCRIPTION SPEC. NO. SPEC. F ICAT ION DESIGNATOR , ....... 

I I 799001--900 MOTOR
L 

Z4 V DC
1
_P£KM, MAG,+'I CIPI-IER. 

2 
3 
4 I 205073 CONN£CTOR. BLOCI(~.3 PIN Q3-0,9-I032 MOLEX (JIO, J 11-) 

5 
6 21 205015 TER.MINAL 11IJ .(9) PIA F ~£L) OZ-09-JIJG MO(e~ 

6d.IAL7J 205~/6 TlfU1JAJAL -PIAl ,t)fJJ DJA F (u;o'E~ ()Z-()~ -1118 MOL~)( 

• 7 ~ 
8 .3; 2102Z~-523 TO/-~A P T'ti3-23M T~B 

'9 : 
I , 

10 , 

I 

5043 CDP • 



" J 
rc·~ CODE IDENT. -,fa I REV. 

\ ~ ~ ~or":'"''! ,,,,,~,:PIOli PARTS' LIST PL/3I()/~ -$02 1--1 ~.~";.;.; : .,.t' J i..:,' 
100 ~ , 32274 1 

C'nW)g:i'fo~'~cU /WOO£ L ------,.., ".-- ~ 
TIT lE DWNG 8-P't' ~1aOVAL E.C.O. NO. DATE SHEET J 

J)tl.t7 PtJ"R A55EMBL ~ ?LIIS7IC. 
;7-

.1&99 3- 3-7/' DATE 1- ~-15 OF I SHE ITS 

I~UAN'flT'f CIPHER VENDOR NO. VENDOR OR REFERENCE 
ITEM 

"'$0 I -SOL PART NO. DESCRIPTION SPEC. NO. SPECIFICATION DESIGNATOIl -. ...., -, 
" 

J J I 7JI()O/-301 lJtl5T 7)001< j SMOK.E C IPtl£1? 
--l -

2.. 1 I 7J/()O/-JOZ l)V5T j)(J01< 
.L CLeAR C/Pilt'R 

i -3 I .'-
I 
I 

I 

CIPHER 4- ' 12. 799003·800 I-IING£ ~- J 
I: f 

l 
" I 'ZIIJ)3 -S DD FOAM TAP€" POL 'I 5A-Y8)(~ 5 -7;7 A1<LO/J • 1]0 

IZ06408-06Z 
~ ~ I J~. 

7;~~ zl SC~EW.; BurTo/J ilDISOC J ~'-" 4-4()x ~ 
8 24- 2102/0! J.I~LI-COIL Jl85-04CN Otl4 /.IE LI -COl L 

.-.. 

9 I , 
I 

I/or~ Z_ 
731()/4·600 PLATE. ~ NUT C/P#€'~ 

JI (~IZ, !Z(}740S-0z..f tWASJ.lERJF"LAT .ICADI SM. D. D #4 

Ie. ~ ZOGG()8-06t. SC~EWJ ~IJTT()N ).if) SOC 13L K 6 .. 32 x ~ 
IJ Ljl 731920-900 LATe 1-1 c I PifER 

14 -) 2- 26rD~I-DD"3 W~~"E.R ) F 1 BE. R. II LD 7 }-I.H. SMITH 
(" 

IS 
,., 
(. .. Z 2.05Z' C. PLUG ~ LOCKING FA STEN~R. PltJf F~JZ·44ABK. J)EL.~oAl 

I~ "'"1 
(.. 2- 20SZ.~ 3 5L[E.VE~ LOCKlilG fIl5TEN£1( SJIHF 8 -OA BK D€LROIJ 

r... . .. .', 



C~~!1~;r 
COr,E IDENT. REV. 

MtJlJEL /00 X PARTS LIST 32274 PL J3//J15·8()O A Cft.a ~ i='i')~"''';t. 

TITU: CA'p)TAN MOrdK AS5Y Dwr"c; 8f)~Dt AWOVAL I.C.O. NO. DATI S~IEET I 
~ "-- /~#::;tu 

LeA 2-/"7! ( I Ai r £' ~ C j../ A J./t.; £ A B L E ) DATEl-J-75 /CJCJ 0 OF , SHEETS I r ' 
QIJ!\NTITY CIPHER VENDOR NO. VENDOR OR REFERE,r~CE 

rrEM 
PART NO. DESCRIPTION SPEC. NO. SFECI f ICAT .ON OESIGNATO'} . -

AloT~ ,. tJ5E £ITI-I€ )( /TEM I O/( I, 'reM c~ . 
AT AS5eMBI.. Y(/ur£J(cl, AJJ~£A81. £ A ~SEJ48LJE.S) 

-

i I J I ' IJI{)15-~{)J CAPsTAiI kt~7/)Jl A S5)" CI,PJI£ R. 

Z. J ~J/b/5 .. /)O.3 CAPSTAAI MOTa/? ASS '1' CIPIJE I? • J 

~ 
, 

i 
I ! . 

I I 
; 

. 
I 

5043 CD' A". 
J 



CODE IDiNT. -00 I R I V. 

;1//t)1)1i '- It)O X ,. 32274 PLJ3I0/5:ggt H 
~_,~------~"-------------------------~--------~------~~~--~----~~~~ TITLE -I 5'71) At f' T DWNG 601}P'I' !!'PROVAL ~~.~ NO. DATE SHEET J 

,,/' .A! - 2. 7 $ I p,) 017 OAT E I_I r ... 75 Jll B 1 ,-~,P5TAA/ /b/tJT()/l. ASSeMBLY -,J 5TP;Q$$Y;1 /()z..~ 2-1 -7S OF SHEETS 

PARTS LIST 

VENDOR OR REFERENCE 
SPECIFICATION DESIGNATOR 

QU.~NTnY CiPt-:ER VENDOR NO. 
:rEM (')1)1 ~2 OoJ PART NO. DESCRIPTION SPEC. NO. 
.---.==~'~r-=;~=======F========================~==========*==========*==========~ 

J - J-~- 17990()l-~O M070~ CIPH£R 
2. j I 7'9()tJZ-lOO MOTal{ C/PlleR 
3 Z 21 ZOSC;73 CC>NNI£C"ToR. BUJt:-~"3 ?IAl ~3-(J9-/0JZ )10L€X J 8./ J 9 
4 
5 i 

1615 . 5 I ,20501 S TE£AlI}/~L, PIN ,tJ9J I)IA F (f(£CL) 02.-09-111 b Mt)L€X 

~6:(L~~_T~~_2_0_S_0_J6 __ ~T4_-~_~_M_/~~A~L~j_n_M_'_O_~_V_~_~_~~a~LOO __ ~E~)~O_Z_-_O_9_-_II_'_8-+_M __ ~_L_E_X __ ~ ________ ~ 
71 • 

i 81161161 i2.l0lZ9-fl3 TY-/{AP TY/J-Z3)4 T./13 
• - t • 

If) 
II I '/ 7991)07-200 Mo roR.. CIPN~R... 

12 ! I 
13 I 131()14"7~() rAe/-! )IIJN)JES> ,4;5 '( 

14 I ,131()14-B{)() M(JT~I{ )lA~I/£SJ 4JSY 

• I 

5043 COP 



-· ........ 'r:wo:ac; .. - ,ita 
, F. •. v. ~ 

1q..-7~'/) j ~ .~ __ L_=-i 
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If-i Of!. ssms .1 
Ir-!~:UCI= ~ 

~StGN~~10~ ; 
-:===---=..-=--~ 

i --------, 
J8 I 
------'--1 

t 

~ 

1~~ .. Jx) -'I.J~~50/(O_' __ 11.. TEl?lIIlf1JAL .-113UA~f)d f'H2.
j 

xt:J,_ 3"'IZ/~_'~UL-.~t(.I.~.'~J c.~oL£R~ALL-~.-'f~. -_____ -. __ -=~~~~.-_.~_l 
_:.. 11-J--1_J:/l!'f17 .1 TVBI N~J S'!7A'INK ~/~ J.D. t 'I,m} "------1 

L.---~_ I._~_~ l __ -_f' __ I!'ZD!j I DD· D 2.2. 11: p~ C. TV F. J I\l c.,) Z l- t\ 'Ai _c" _._. ! "rye. - \ OS / l z.. ; ALP ~ R 

..!_~_.~lJ=_~f)S55-.o22 TERMINAL; IB - 22. ~J!I 1S'.o'l~.z9;~T.z. ~LULI/lI~S"W;;'~' 
l) 7 ; I _~ ____ -+--j _. I -+_---- J4 
, -------i-r -. ---- --"1 I - -
I i I I -"-1 
~~~-+~~~~~-~----~--j t-·-~ 
,---.-t---+

I 

L_-t--.+--. ___ 1--------__ ----11.-- ~ _. I 

1-.-...--4-+----t------t---------" -------.... I---------ir-------~j--.-----i 

. .. .. ........ .,.... ....... ~..-~ ... '..,.. 
r'v"'~ f:--'~N" ~ 

f:~~~"'~r LIST 
'"""-.-." 'I 

MtJDtL /tJo,'( PARTS j' 32274 L':L 131 t) ~\) ~ ~ .,J to ~ "'" 
a.~(.,\ ~ ;:-'C·OI.>( i.A f 

rnli DWN R RM /AI'FROV".l p. NO-:l' •• DATE 

T~C.H J.lARNESS ASSY ,. , I (' (, 7 / .' ." /.- - . -
t OATE 1/-Zl-7~! -I j0; to i J 31'. I 
I.. f QUANTITY CIPHER 

• I V£N~OR OR I VEN OOP. NO. ~ 

r~! ! _2..ART NO. DESCRIPTION SPEC. NO, I SPfClfICt\T:ON 0 

1_1 . .J2!R=_~8~lllh1/fl1 WIRE., JA~, TWIST SHLO 

. 
rALPH;; ~ 22.~A Z'rCJ/ --

t 2. ! I I 2/JS cJ73 C tJNNEC. TcJR d3 -dCf-/tJ.J2.. : MtJLEX ! 

L3 J~J=r=_-~a~ol.~ J-;:;I?~/NA~-- -- --t---.---------r-. 
,,~~r5[)1.4 LilA/IV L)2-CJ1-lllb_J~L)L£X 1 

, • l -- . . 
.... ... - ~ ! 

1--- * ALlEA'MTE ?AKT 
5043 .. 



l· ... 
i 

i--
--7 

~-E~t-E-:r-~M-~-O-~-Z-I-~-O-X---P-~-R-T-S--L-IS-T~-------~~-n~1pL/~¥~~~1 
~'-IT-L-I-~--~--------~-----PD-W-N-.~-~-~--~A-~~PP-"R-R-~V-L~I-~f~l.-C.-R~.~" 1~~~ 1 
....-~.-___ ..---M_LJ_Tt._2:)_R.....-_/-l_'A_fl_M_~_g_S ___ ,4_S_S_y_--.l __ DA_T_£I_I-..... t_2._-_7if--'--~_~Y1_· _' _ ,tJJ--r--_L!.?91 i 11.-31- 7+ IOfi SHUTS I 

!i QUANHT'1 ('PHil VENDOR NO. V[NOOR CR Ii REF:;ftfNCf i~ 
t~~u,. ~ 'JIRT NO. DESCRIPTION SPEC. NO. SPEc!F!CATI~ DESIGNATOR_ 

I I lIt-' 20S CJ73 CtJNN£~TdR 02, -oCf- ILJ32. MtJL£ X I JC! 

,
I--_ ~·-1_."~rr;. __ .... '? ~5tJ Ie t:J2.. -'" -/I II. ~"L.E.X ...---_, '- _._+~ ___ ~_~ __ .TER'!'NAL:, ,t)"f3 DIll" CHAIN I",,------t----,.----I 
ZA ~~ .. __ . 2.tJ5tJ'~ T£/PM'NIlL;.O"3D/~t.~().sE tJ2.-tJ'1·1/18 M~X 

.3 ItZ1'" Zt1S'fd5-6t3 W1RS ST/?ANL¥4'I..R,P.~'JI8AW~ RED 7/~S-3 ALPHA 

~lf_kt-. ZCJB4f-~S-~IZ. WlIfEZS7l?ANlJEQ/1..R.PVC..)I$AWd.., au:. 71SS-2.. -t-A-L-PH-A----.----'-_---1 .rl,l22.-;;J-.l 21.2'f)JSD~5, 7-
422 7F~MIN,qL ·18 - z z. :~ T. "I g~1~2If-N- TZ. 'fI~ILJNt;SWtJf(TJ'I 

r.o I "T TV 13/ N 6 I So 1-1 RI NK. """.... I.J 1-11 ~ - 3/1 r. -I./L leo R AI.L. Y !IIIIII 

~ .. ?=t~~------+----------t---

.--.-.. ~-_t---t~_t-----+--------------.+_-----_t------.;-----_"t 
I---t--+--i-.--+-----+-----------------f------t---------t----,---. 

~-. --j~--+---t----.---.- --------------------+-----.. - f-.------ .-----.. ---_ 

~~-----~~------~---------------------------+_----------f-----------t------------I 

r--+~~--+-~------~~------------------------~-----------~----------r------------I 

1---1-·- f-- --·-----·-t---------------.. -------t----------1~--------1 
I---I-,--f-~-+----__t-------------_i--.---...... '~-----. ~,--------

-)<- ilL TERIVAT£ f?ART 



y 

C!pt1or 
CODE IDENT. REV. 

MOD£~ /00 )( 
PARTS LIST - 32274 PL 13 \ 0 '~-4-()O A Co!r; .. ~o~tids 

TITLl ""PlN ASSE:M"BL'I- DW~...-{ APP~VAL .. ,.. , I.C.O. HO. DATE SHIET , 
-P --/AttJ /O?B 2. -/""75 

'tlLE l'''ROT E. C-T DA T E ,- 3/ .. 7 S' OFI SHElTS 

QUANTITY CIPHER VENDOR ~O. VENDOR OR REFEREI~CE 
, I"EM PART NO. DESCRIPTION S'PEC. NO. SPECIFICATION DESIGNI~TOQ 

I I 1 31 () ()6J -ZOO -PIN C I-P H f.:R 
z 
3 

4 
5 -c, 2 2.10200 -:POSH ""RING 5 \ 0 5- q ~~~~\~ 
7 

811- 8 ~ 
q I 

ID 

I I 

12 
13 
14-
1'5 
l(g 

11 
18 
lq 
20 
5043 cn .. A 



\ 
,., 

-
c·"';'~f..; "r CODE IDENT. 

PL/.JlaZ4 -CJO I 
REV. 

,,', ., ;.' '~-"" PARTS LIST 32274 B ~I> ti .... 
NtJl'£L lOb X -OOZ DI!I{~ jPracucb 

''''~. 

TIT L£ DWN<;; I()f)P'fI IPROVAL E.C.O. NO. OAT. SHElT I 
flltJllN IIA/G- BIlAC Ker ASSt.( EclC!.. 

£-/j--7~-D.ATEZ,-6-7S )078 Of J SHEETS 

Q:.JANTlTY CIPHER VENDOR NO • VENDOR OR REfERlNCE 
. ITEM -()() I ~{J()J. PART NO. DESCRIPTION SPEC. NO. SPEClflCAT ION DESIGNATOR 

~......o;;.; 

I I 73J()IS-40 I MOUNT IN (.., BIlACK.~r; L()IJ)[~ CI1'IIFR 

2., I I i?JltJl4-IIJO GtJ/ P{ - CONT /S£I<VO CIPJlER 

:3 I 7JldJS-40Z N(){)NrING ~I(A'/(a tiPPet( CIPHER· 

.. ~ 

-I I .. 

-r 
-

... 

-
5043 COP A 



y 

Clf'~~~r 
CODE IDENT. 

PL IJIOZ8-lJOO 
REV. 

PARTS LIST ' 32274 l:J "~ II 1_-' 
M~DG(., )00 X Oau i Products 

TIT lE DWNG "BPPDY I~PROVAl i.C.O. NO. DATi SHEET J 

7'0;# BAI< 4SSEMI3t. y -A~M RET~ACr 
'or 

r c. tt. 
2·/1- 7 ~ OF I SHIETS DATE )-1(-75 J ():l () 

QUANTITY CIPHER VENDOR NO. VENDOR OR RIFERIENtE 
ITEM PART NO. DESCI IPT ION SPEC. NO. SPECI f ICAT ION DESIGNATOR 

/ J 731008-5()O P/)SlllJA~ - ARM T<eTI<~cT CIP)/€R 
z 
3 Z. 73J()Ol-'Oa ~()LL£R PIN~ A~M ~cT~AC7()R. C/PN~R 

4-

5 2 ZJOO41-tJ4J SPA~£,R~ NYLON J2S5-N-J94 AMA7tJM· 
6 

7 I 73/()()8-800 P()SJ.J ?I)./.,I A~M RETRACTOR CIP}lE'R .. 8 
--9 Z 20 660f-OII SC~cW~ PAN I./{)J PHIL ~-JZ >< 1/4-

II) 3 ZO~05-011 SCRE.W ~ ?AN )./1).1 PI/IL 6-]Z X .s/lt;, 
, 

II 

IZ'4 207«J5-Ot. J WA )I-I~R ~ FLIJ T #6 
13 5 Z()760Z-01' WA51-1e'l<J jPLIT LOCK.. ~6 

-

-
-

5043 C, A 



ICODE IDENT 
PARTS LIST 32274 PL 131037-400 

Clit'!r TITLE REV 
I>M.. Products COMPLIANCE ARM BUMPER ASSEMBLY SH 1 OF1 A -. 

~. K. MILLER &?1~ NEXT ASSY LTR DESCRIPTION OWN DATE APP DATE 

~. 
~. 
APP 

~. 

PRODUCTION RELEASE 

ITEM QTY CIPHER NO. DESCRIPTION VENDOR NO. VENDOR REFERENCE DESIG. 
1 1 731037-300 BUMPER BLOCK - MACHINING CIPHER 
2 

3 

4 1 731037-100 BUMPER PAD CIPHER 
5 

6 

7 

8 1 206412-011 SCREW, PAN HD, PHIL, CAD. 4-40 x 3/4 

9 

10 

11 1 207403-011 WASHER, SPLIT LOCK, CAD. # 4 

12 

13 

14 

15 

16 

17 

5051 COP 



CODE IDENT 
PL 

CIe'J!r 
PARTS LIST 32274 131038-001 

TITLE REV 
Det8 PI'oduca 

HEAD ASSEMBLY 9 TRACK SH 1 OF 1 T1 - !-/ 

OWN K. MILLER DATE 
V2>'/7-7$ NEXT ASSY LTR DESCRIPTION OWN DATE APP DATE 

-? - ~ /3/000- OOj' A P t..: Cq (J C T f) , / RE:.r-r<~-: k.f'I\. '"):~ '/- "".f"'] .-- 10-2/..;' CHK ,- ~.- ..... )~./,>."l. :.,/"/< '-.: - '. ,. .c· ...... > ~~-.l 

A D~:; .: I';"': B Ec.o 14-8~ H ~ '~llCl/7S '.I~j.. IO/z:,/ .:: NIC l- )' . . . J' ___ .• _,,J.~ .• ~.' __ . 

APP ~ EC() /94iP ~ 7-i'/~i~ ~!/Ji'l 7/21/7' 
APP V FCO ::.IO?t1 () ~. 9-2 I~ 1-/J·J/, '<:;.) ;<"';ft 

PRODUCTION RfLEASE / •... ;.. ~ ,/ 
........ <..... (. - fJ -/ I D ~2.2 . !--;-

ITEM QTY CIPHER NO. DESCRIPTION VENDOR NO. VENDOR REFERENCE DESIG. 
1 1 799008-301 RECORD HEAD, 9TK, SINGLE GAP CIPHER 
2 
3 1 710006-200 HEAD SHIM CIPHER 
4 1 713008-600 HEAD MOUNT CIPHER 
5 1 713003-600 SCREW, AZIMUTH ADJUST CIPHER 
6 1 710500-501 CLAMP - CONNECTOR (NATURAL) CIPHER 
7 1 710500-503 CLAMP - CONNECTOR (WHT) CIPHER 
8 
9 

10 29 205027 TERMINAL, RECEPT, CRIMP 85967-1 AMP 
11 1 205120 CONNECTOR HOUSING 30 PIN '1-86262-1 AMP 
12 
13 16"· 209100-302 TUBING, PVC, BLACK PVC-lOS-S/16-2.ALPHA (UL SURFACE MARKING 

REQUIRED) 
14 
15 AR 209990-071 SUPERBONDER 04E LOCTITE CORP 
16 2 206404-021 SCREW, FLAT HD,PHIL 100o ,CAD 4-40 xl/4 
17 
18 AR 209990-072 LOCTITE, SCREWLOCK 222 LOCTITE CORP 

5051 QM 



r----
ICODE IDENT 

Cie!!!r 
PARTS LIST 32274 

PL 131100 - 000 

TITLE REV 
lwa Produc:t. OPTION LIST - MODEL lOOX SH 1 OF l K ---. 

DAT~ .- ./cPPy NEXT ASSY LTR DESCRIPTION OWN DATE APP DATE ~. (*I' t..-l5·~ 

Q!!t. K Eco 19 7 q (1(e-o/(,!J) "'H f/lq7fe, ~ 1S-ll·1'" 

J!L£.. 
APP 
~. 

APP 

~. 

F)RODUC T ION RELEASE 

C L 13 p/L.- ONL.l.t 

ITEM QTY CIPHER NO. DESCRIPTION VENDOR NO. VENDOR REFERENCE DESIG. 

OPTIONS AVAILABLE FOR MODEL 100 l\-

I 131522-000 SUBSTITUTION PIL 150 IPS CIPHER 
2 131001-100 HINGE BLOCK ASSY RH HINGE CIPHER 
3 131001-200 HDWR PKG, R.H. HINGING CIPHER 
4 131002-000 SUBSTITUTION PIL R.H. HINGING CIPHER 
5 131003-000 DUST DOOR ASSY CIPHER 
6 731001-900 FILLER STRIP CIPHER 
7 131'0 2 2 - 5 0 0 SUBSTITUTION PIL, FIXED COVER CIPHER 
8 131019-100 100X MTG EXTENDER KIT CIPHER 
9 131009-001 DUST DOOR INTERLOCK ASSY CIPHER 

10 131009-002 DUST DOOR INTERLOCK ASSY WITHI CIPHER 
SERVICE OVERRIDE SWITCH 

5051 CDP 



• 
CI~,her 

. '" CODE IDENT. REV • 

)/tJOcL )00 ;~ 
PARTS LIST ~ 32274 PL 13/5()5-~)()O F 

Oa~ ~ Fr04\.'ds 

TITLE C~8Le tIISS'1' - ?tJW;;-1( '"BOARD ro DW He; 3alJlJ't' i)lROVAL E.C.O. NO. DATE SliEET I 
t;.c..12... 

COJlT!?OL/S£eV() ZJ()AI(V~ JI5 TtJ JI4- DATE /-20-75 /037 z ./'2.-7S"" OIF J SHEETS 

QUANTITY CIPHER VENDOR NO. VENDOR OR REFER!,NeE 
ITEM PART NO. DESCRIPTION SPEC. NO. SPECIFICATION DESIGNIATOR 

I Z [05071 CONNEC T()~ ?L()G /~ ?liJ ()]-O'-IISI MOLE X JI4.1,)/5 

Z 
3 JO 2DSOJ 5 T~Ie/tlJUAL #011 PIA F (KeeL) t1Z-0~-111 , MlJlE"X 

Ja.. tAlr 205016 TEIlMINAL ~093 PIA ,F (LO()j£) OZ-09-1118 M()t.£X 
4 
5 ~4' IzOB405-0ll W/~C. ST«D~/8AWb Ji~PVC~WII7 7155-/ ALPHA --., 

6 

• 7 e; 2JOl,Z9-5Z3 TY-~I4P TY6-2,M T41J ~ 

. 

-

-

~ .. 



,~, 

" ~ , 

-c ~ ,~l~~".,. r CODE IDENT. 
PL 13 I 5"tJ6-()I)O 

REV. 

rf' <,; "" I. E. "~,c)I. 
P/o 2) CC- 100 X. PARTS LIST ,. 32274 i F 

0e ~ :. ?!1)d' ... cts -ITliLl! CADLE ASS'r'- if?EA/)-W/OT£ JCMItD fa DWN6" ~~111J'1 l4GROVAL E.C.O. NO. DATI SHEET J 
£~P... 

Ct.')AlTROL St.J·~V() B~A~J) J 7 To J l. 0 DATE /-zo.75 .0-:>8 Z -I Z :-7 s- OF / SHEETS 

J_:~~~ANHTY CIP'iER VENDOR NO. VENDOR OR REFERENCE 
ITEM - . 

PART NO. DESCRIPTION 
~,LL: .. ,· SPEC. NO. SPECIFICATION DESIGNATOR 

I 2+ 205069 CONIJEC TOR PLU(; (IZ PIJJ) OJ-()' - /IZ Z. M"LEX J 7.1 J2.0 

2. 
3 2.~~ l.osol5 TE~MINAL -093/J/A F (REel) Ol.-tJ9- III b M().L~ X 

3, Acr ZOSOJ6 TERMINAL .093 PIA F (LOOSE) OZ·09- 1118 MOLe)/.. 
4 
5 /1' Z08405 -OIl WJ~( STi.D 18AWG J K Pvc. ~WJl7 7/55 -} ,4LPIJA - ., .. yo 

G -

-- 7 5, ZI()ZZ9-5Z3 T'1'-/( A P Tyg-Z3M T$11 ~ 
i 
f 

- -

. 5043 (. DP • 



~"">..J,"":' -. y 

Cloh3r 
CODE IDENT. ~Ol RIV. 

PARTS LIST 32274 PL/JI5tJ7-1)4~~ F 
t: au 1 Prod~ts I-IIJ/)£~ 100 X 0.:::>3 

TITLE DWN~ &>/JD'I APPROVAL E.C.O. NO. DATI SHEET I 
di f:~ f<-

/KAAJ5F"~M€1l. 4SSY (115 Y)· DATE /-21-75 ) 0:1 .9 "2 -/.J~ 7S' OF 3 S·HEETS 

QUANTITY ~IPHER VENDOR J NO• VENDOR OR REFER E' .. C E 
ITEM 

(}() I ()~Z ~~3 . PART NO. DESCRIPTION SPEC. NO. SPEC I F ICAT ION DESIGNJ'TO~ 

/ I I I 7JI501-/00 TRA}jS;:()J(M€~ C/PI/€7< 
Z, 

.3 . - _ ...... '--'" .. .. ......... ..... 

~ I I J ZOS071 COIJJJ£C,TOi( ~EC.EP7: 1 15 PIAl ~3-09-1151 MO'LeX JIb 
5 I I I 205065 COIJIJ£CToR. P/.VG : b 7'IJJ ~3-09-206Z MO I.. CX PI9 
6 15 IS IS 2050lS 7l~MINAl~?/)J,,0937)IA F ·_(-x.e£,1..) OZ--09- J II ~ MtJt..EX 

63. AL7 ~L1 ~lT ZOJO/6 T£KMI}I~bPIIJ ,,093PJA F' ·(LOOS;) I)Z .. 09 - J II 8 MOlEX 
~ 7 G G b 205014- TER/1IN4( PIIJ.,09J7)IA M . (K€'cL) ()/.-()9- ZIIG MOLeX --7Cl ~LT ~LT ALT llO531 TEKMINAL~PIJJ .()9JPIA All (Lt)()SE) OZ-09- 2.1 J S MOL£X 

8 
~ ,'- . '. .. . . · ..... ... ........... -

.3 2,1 21 Zl 2104-17 7G1BJ JJ(j..l SI1~/JJ" III X - U4iIJL Ie () /R 4 Li.. 7' 
· . 

, . 
.. -.. -. .. - ....... -.. __ .. . ....... ---. . ' . . 

! 

· ' 

i 

.. 

... - ,._- -" .~ .. . -. -. -. 

5Q43 CDP 6. 



~ ..... ,..,.. 
~ 

I ~ 
! --

CrrJh3r 
CODE IDENT. ~()4 REV. 

PARTS LIST . 32274 PL/J/507-~()5 F Cau I~ Products "'I)OE~ 11)0 X O()6 
TIT LE DWN~ ZI>/JD4( AP~ROVAL E.C.O. NO. DATE SHEET 2 ;F ~c..R 

7~· AN5F()I(.M€1l. ASSr (;1511)' DATE /-2.1-75 JoS.9 
2-13 ~..,S- OF SHEETS 

QUAiNTITY CIPHER VENDOR J NO• VENDOR OR REfERENCE 
ITEM 

~4 ~tJS 006 PART NO. DESCRIPTION SPEC. NO. SPECIFICATION DESIGNATOR -
/ J l I 7JJ507-IOO TI?AA/Sr~~M~F(. C/PJ.l€"~ 

2-

.3 . - ~ '--'" .. - .. - ..... . .. ~ 

*'1 I I ) Z05071 COIJJJ£C,TOR. ~£t;EP7: ! 15 PIAl ~3-09-1151 MO'l .. e' ><. Jib 
5 I I I 205065 CONNECToR. PLVG : 6 7')JJ ~3-09-206Z MOLex . PI9 -
6 I co .» lS 15 205015 Tc~MINAl PIAl ,0937)IA F . (J:eE'L) OZ--09- J II b MIJLEX 

63- AL"t ~1~1 Alr Z1J50/6 T£~M/JJJ.~PIJJ ,09JPIA F (LOOS€) t)z- 09 - II J 8 l1ol~X ,. -
. (~eeL) 7 G G b 205014- TER~/JN4(P/IJ~09J7)IA M ~Z-09- 2.116 MOLcX ~ 

7a. ALr ~LT ~LT. Z/0531 TEKMJJ.lA~ PiAl .()93 PIA All Ut)()Sf) OZ-09- 2.1 J S MOL£X 
B 

. .. . . .. . · ." . . ........ "-. 

.9 2 .1 ? J 
~ 

Zl 2104-17 71.181 JJ(; ~ Sit~/JJ" J.//X - Yf~UL Ie () /I? 4'-'- l' 
· . 

.... .. - - . -.•... - .. . . - _ .. . 

~ 

· . 

; 

... - .. ~ " .-... - - . -

A'~': . . ' 
.. : 

I !043 C,DP 



" Crrtl~r 
CODE IDENT. ~'''7 REV. 

N~.J. ~ 
,M/JOE", IOOX 

PARTS LIST ' 3227" PL / JI5{)7-t)tJ8 F 
Data ~ Producl' 

TITLE DWN~ &PJJ4( APPROVAL E.C.O. NO. DATE S •• EET .3 
jib J; c. R-

rK AN j"Fa,(M€ R ASSY (/15 y) DATE /-ZI-7.5 IO~~ 
2 ... /,3;.. 7S" OJ: SHEETS 

QUANTITY CIPHER VENDOR NO. VENDOR OR REFERENC E 
ITEM 

007 008 PART NO. DESCRIPTION SPEC. NO. SPECIFICATION DESIGNATOR -- -
/ I I 7J1507-IOO Tr<AAlS;:~J(M~~ CIP/.I€7i:. 

Z 

3 
..tf I / Z05071 COJJJJ£CTOR. ~Et;EPr. 15 PIAl CJ3-09-1151 MOlE'X Jib 
5 I I 205065 CONNECToR' PLVG b -pJJ..} ~J-09-206Z MOlCX PI!) 

6 15'15 2050lS TtKMINAL 'PIAl ,0937)IA F (X££L) OZ'-09- J II b NO·LEX 

64- AL7 Ai1 ZIJ5016 raM/NAt., PIIJ ,09JJ)IA ,. (LOOS€) ()Z-09 -I J 18 MOl-EX 

• 7 G b 205014- TERMIN4( P/IJ~09J])IA M (KeeL) ()l-09" 2116 MOLcX ~ 
74- ALr !ALT Z/OS31 TEKMINA~ PIU .()93J)IA All (Lt)(JSG) OZ -09- 2./1 S MOL£X 
8 

:3 21 2.
1 :2104-17 TV8J)JG.J $IiIlJJJ" J-IIX - M(JUL Ic()L~Au..y 

5043 CDI A 



I • 

t"'" , 
"-.I , .... 

~ 
. .. . 

C"~""~'t'~r 
CODE IDENT. REV. 

PARTS LIST r 32274 PL 131508-001 D ... ~ i,: ,;J ho \t "'i,.;1/ 

)4tJP€"t /00 X i.),ts t PiOt.:li:ts 

Tl1l:C 
DWNG BOlJDY AP;§OVAL E.e.o. NO. DATI SHEET I 

J.'OWC"J(. ¢ FILT£K. :8I<AC~£7 45>'1" DATE /-- / 7,75 ~ IS4ID 'Z ·/1- 7; OFL SHEETS 

C~UANTITY CIPHER VENOOR NO. VENDOR OR REFER E '4C E ITEM ~. 
PART NO. DESCRIPTION 00/ SPEC. NO. SPECIFICATION DESIGNATOR 

I I J ~ 731508-/01 BRACKET CIPHeR 
2 W 73 I 0 Z'to .. ZJ)O LI-\BEL C. JPHER.. 

799005-/01 FILT£l(-£fV1J 5 AMP CIPI-I€R FLJ 3 I I 

4 ( 2.05074 COAlNcC7a'R ~ ~cC€'PT. .3 ?/AI (JJ-09-/IJ'1 MOL£'X JIB 
5 l I 205066 COAJAlEC1OR.,Il<ECcPT. 6 ?/~ ()3-09 -/061 MOL£X JJ9 
6 ~~ ZOSOIS T€K.NJAJAL PIA) ,()9 J VIA F{t.Eet..) OZ-09-111' MOL€X 
6~A4~T c050lG 
~ 

7£1(MJIJAL 1'IN .,0'37)/). F(LooS£) QZ-09-1118 )lOi-€ x 
7 I I 21115Z-06Z F()S €./ SLO - BL0.J 6,Z S A 3136.25 LITTE:.LfIjJ £' 1=1 

--8 I l , 210127 FI.JS£1I0LD€R 342.012.. L IrrEI..FIJSE >< FJ 

!-4-' ZlOZ08 ?OW£I( C01(]) /7+05 . lj·E:'-])~AI 
I 

I/Oll I Zll026 STI<AJN 7e.ELI£F :3T<-bP3 -4 J..IeyCO 

1LU 206'09-031 SC~E~SOC J.lO CA~5rL~CA7) b-3Z >< 91J~ 

IZU! 
I 

SClte~SOCJlD CAP~ sr'-",-CAlJ 6-32.>< 1/4 I 206btJ4 -OJI ---. ....") -
/3 :3 131310 -7()() STAN/)o,=F~ )./J)JG€:J) CIP~t:R. 

/4 I ---
15 ~s 21()555-()JZ TeRMI)lAL~FIJLL INStiL S05300 F 1./()I.L/~G5 WOR TH ., 

J6 "'. t:.. 'l JD5bS-DZS TE.~M INA L J R I~C. R J88 1$ l-Il>lUHc:'sw~na £1 

J7 .... » <:. 2 D7&0 S-OlI WASJ.lE~/ FLAT #G 

18 ) 20Z004 DIODE' ReCTIFIER MlJA-980-1 MOTOJl,.() L A. C/?Z 
19 

5043 .CDP .. ; 



r c! ~ ".""'~.,. CODE IDENT. REV. 
... rJd L.w..: 

NOPcL lOt) X. 
PARTS LIST • 32274 PL /31508-tJOI D i'}tltr." ?r .... '-dllds 

TITLE DWN (; 8o/)P'f APPROVAL E.C.O. NO. DATI SHEET Z 
?()WeJ? ¥ rlI..Tt~R /5/eIJC K.£T ASS Y DATE /-17-76 1~-4lc> Z ·11.· ]...- OF SHEETS 

Q~ANTITY CIPHER I VENDOR NO. VENDOR OR REFEREI~CE 
ITEM 

00/1 PART NO. DESCRIPTION SPEC. NO. SPECI F ICAT ION DESIGNATOR 
"---... 

20 
II 

W/~~ ST~/)J/8AIJIG l~pvc~wNT J{' Z08405·~11 715)-/ ALP)I A 
21 "1 23, 20 84 o 5-/)JZ WI/(E.; S r1l. D~ 18AWG/ I RJ"VC~ BLK. 7 / 55-Z A Ll'J.lA 
22 I I 131013-300 JUM PER. ASS'f C J PJ.lE1e 
23 I I 206605-01J SC"E~ PAN UD) PI-IIL·" CAD· ~-3Zx 5/16 

24 I jlDlt>l:.C:lB·()IL SCREW) PAM 141), PHIL,) C.AD ~- 3 1. ~ 'Iz.. 

25 8' 120760Z-01/ WA5J..1E.R~ S "PLI T LOCJ( ~'b 

26 I 207~tJ8·0ZI WASUt'R.L FLA~. SMAiL !ATT€RAl -#6 

27 2," ZDS<t-OS .. DI4:\- WI R E) .s TR b ) fB AW G, > I R., r~ c. } (;, ~ N 71SS-4 AL Pli A ~ 
~ fEP' 28 1331530-300 SCJ.lEMA1" jPWB ASS'G PWR SUP CIPiI£ft. 2, t 

. , 

-- --.. ....... 

30 6
11 • ,Z/04-17 TI.JIIAJ~ ~ >1J~/AlK. II/X - k[, UL IcoAAlLY 

i 
. 

I 

, 

A. 
=:1. 



,... 
, J 

I 
""" ___ IL.,' 

'y 

Cr;!"-'I~"~." 
CODE IDENT. RIV. 

.-~.~ ~~'.i ~:~~ 
M~D£L I()O >< PARTS LIST I- 32274 PL /3/0/3--300 8 

th;i.:1 ~ Pfvducts ... , ...... 
)'ITLl 

DWN(3 DOIJP1 APPROVAL E.e.o. NO. DATE - SHEET , 
~/tJMP£R 4SS£MBL Y 1# £ c f4. 

DATEZ-4-75 
/1'. 2 .17-· 7~-' Of I SHEETS J I C I 

Gn,; ':~NTI T '( CiPHER VENDOR NO. VENDOR OR REFERENCE 
ITEM ~J- PA~T NO. DESCRIPTION SPEC. NO • SPECIFICATION DESIGNATOR . 

/ / c/0575 PIN l-EC el'r~c L £ (t{)Ofe) b/5/3-/ AMP , .. 
/a ALT 20502. 3 PIN; !(€CEPT~C'-E(1!.EEi'-) J5018J-1 AMP 

2-

3 Ii 2.10»,·OZ5 TE1<MINAL LUG ~/88IS J/()ll.l JIG fIJOITJ.I 

41 i -. 5 ~ iZ~84/ f -()J 2- WIJ(( ST~l) lZJWG ZR. 'PVC BL I< 7151-2 AtJlJlA ~ 4/l.i ....,.. 

I 

I 

-H I 

,.. ,. A 



{'" "''''', ~f""',- MODEL PARTS LIST 
ICC'D~ :cP~T.I - 00 I I f ~t:v.'" 

• (', "'. 7' : '.. .. ~ i 32274 I P!.\31503 - OO~_ i A l '. _c lo ~ "". k ........ ~ IOD X rJii~:~; ;-~'o-CJC: '..I -OO~) ~ 
- -- ~ 

tiTLE I)WN 5t.: ~. APPROVAL '1.-:.0. NO. CATl I SHE't! I. I 
TRANSFDR~1ER ASS'f- 10 () '}., ..I 4-5 IF S 

J ' • ......-p-"'-' - -

OATfg~'l-7S" lA4Ct....t"'J( ,0. 3~T51 
I QU,'V~nTY I C 'PH E II VENDOR NO. Vc~[!)C~ O~ ~ ! r ~ r~ E ~" C E 

n£Mr I 2 3 PART NO. DESCRIPTION SPEC. NO. SPECr F leAT ION Oc5IGNA"O~ 1 
- 4 -- ---, 

1-' J-I- I I 7.3BDDB .. ZOO TRANS FORME R.. CIP\4ER. 

--- .-
L f==---l. I ~ ------_.( -'1"-4 .. 
l 

I :~~-h-'-' '-LD~D7' f·- ---
CDN N EC fOR. REC. EPT. IS PIN ()3 -D~ - IISI I MO LE '" J I Co r s---b--; I I Z.()S~L.S' I C.DNNECTDR 

... :~-.--

PLUG ~ PIN Os-DS- ZDCoz.. I .J p \.9 

~ I.. l,S :;,s ZOSD I S' TERM. PI~ • (y~~ Dl~ F (REE'L ') O'l-D:J - II' to 
, j ---f- .-.' - - -

iL. ft.1~I~t~ZDSO~~ TE~M. P\N . 09'3. f.)l~ F (LDOSE) DZ.-f)~ - , liB I - --. _.- -_._--, 
... ~_ ~.~_~ ? DSO I ~ TE RM. PlN . D.9~ DU+ M (RE.EL) D2 -'D~ - 1.. " LD ,. 

-
7 <L. All Al T Al T 'l. IDS- 3 I TERVI . PIN .053 DIA JV'l (LDDSE) 01- DS .. 1.1\8 MOlE.'l 

~ 
r- •. -

5 2.
1 2.' z.' 2ID~' "7 TUBIN~J SHRINK - h\ 'X .. 3/J~ . U L \ CO / RALL,{ . 

..... 
i .. 

~- ~- -_. -
.. - --
~ 

--
-..... - . -

S04~ . COP 



r-C:"oh-;;r III0DH. PARTS LlS~ IC0302'i.-ZlD7:':4'Nij;L \3150.9 ---o~rf ,I RAEY. 'I 
, ~.~.11 j ;)~~uc~. I 00 X I J ~ f.P. 

~--,--~----~~------------------------------~------~--~------~--~--~~~----~----~--~ TIT II OWNAi?;. APPROVAl i£·C.O. NO. DATE SHEET z... i 
TKANSFDRMER ASS''! - iDDX,; ~S I;'S DAng.h'1$'" ;fc.t-J~I Or3sHmsi 

, QUANTITY (IPH!R VENDOR NO. ! VENeOR OR 'R£f~~£NC£ I 
IT1Mr"'-- DESCRIPTION t ::=:-_._± 4- S iD PART NO. SPEC. NO. SPEClfICAT!ON I DESIGNATOR I 
\ I I I I I 7 ~ SOD B • z.oo T RAN:;; F 0 ., t/j E. O!.. • C. ; PH E T2.. ' ._, 

~~:--~~. ~.~-.~~~~~~~~~~~~~~~~-.~-~ 
---l·--t--- -
~-~l~' -+ + I ::: :~1; r ("--1 is IS' ,IS" ZDS-C-'-s---f-----·------------+--------f------il------~------

~hL~ nl:I_N.._~+·-_Z-D-"-D-I-L.o-__f---_-------_--_ ....... -------_t_-__+----'1---------1 
, 7 leo (p (p 'ZD.rOI4 t 7 ~}~ IAl T 1~t-2-I-D-S-3-\ ---t-----------------+--------t----'----

t ~ I~hif ,-, 1-Z-'D-q.-17---+--T-V-8-1-N-C»-)-S-H-R-,-N-K..--------·~~ ..... ~-1')(.---3-'-II.-u-",---+-, C-Q-/-R-A-L-L-y--+---------. 

i 

CO~N£LT ~E.C.E.PT. ) SPIN 0"1" D9 ~ JJ ~-, MOLE X. J 11.0 

C.ONN r c. T PL U l:a lD PlN ill- () .9 .. '2..0L.. 'Z. ~ P I .9 

TERM) PIN .. D~~D/A F (REE.L) 02-09 - /lIto 
-

TERM J PIN .. D531)1P. F (L.DO~E.) O"L·OS-1I18 
~ 

TE R t'\) PU" • D~"3 DI~ M; (REEL) Dl.-O.!3 - l.1Ii£. .. <-

TERM,I PIN .O~3 DI~ 1W1 (LOOSa::) 01. -0.9 - "Z..l \ B MDLE~ 

--
--

l .-~ 

l - --. 

5043 C DP 



LIST 
Hall 

MODEL 
10D,)( 

TRANS FDKME~~ ASS '( - I DD X ) 4 S" IrS 
DWI'!¥~ APPI!~"'AL I 1~.c.6.liio. I L.m I s~nl 3 .. ··1 
DAH,rYn-7r 4. c.tJ~ I 1 iO~ ::~Tsl 

QUIl.NTtlY C'PHER VENeOR NO. 'VENOOR OR I ~:EF~~ENC~ r. - "1 . 1~[Mr_.z_.t 8 'J\,".T NO. D£SCRIPTfON SPEC. NO. __ SP~C'FiC.4T:O~ C;;'GN;:~~.~ 

\ I I 17.9~DDB-ZOOi TR Po NSFORMf RiC I PI-\ ER. I I 
--Z:-T-- .- -t---- t 1 
-3--1- 1--,--t --------------------~------~--------t~-------~~ 

f4i·,ld-·;~S~71 'CDIJNEtTOR A:.E.tEP"T IS-PIN D?-D.5-JlSI MDLE'K I-J-"Lo--. '--j 
-·S--t-;t~-··-~~~- CONNEC.TOR. PLUG - CD PI~ D3"D!j- l...Dlp"L I P\5 I r [P . I SIS· . 'Z. ()S 0 I S rH VI. PIN .DS 3. 1)11\ F R E.£. L 0"2· D.!'l- I \I LD J---'--.- " -------
~l~LTi~~~ J=-~ IL. n.Rl"l "11-1 _D.9~ Dill F LDDS, E. O"2-D.5 -, 118. ! 
1_-7- r-~- ~! ._ .. _ t-~ Z_D_S_O_' q __ -+_T_r_" R_f\._1_P_'J..l __ ._D_~_3_D_. ~ __ M __ R_E_E_L_-+-D_L_.;_D_.5_-_"Z.._l\_lD _ __i.------_;!;...-------___ ._ 
7a.. ALf ALl lIDS.31 T~RM PiN .D.93DI~ M LDOSE £)"2.-0.9 ... 2.1'8 ; MOLE.)(' j 

.. -_._--

r-~~~~--+_-----,---+------------------------------+_------------~------------~~-----------_; 

t~I_+_._ -+-------f>- .. ________ --
~ Z:;2' 2\0 ~" TVEING 5HRlNI<. HI'k- 311t.. U L ) CD / RALL'I 

r-~~-~-.--+_--------~----------------------------~~------------~t-------------~------·------

~_+-~--~-~.----------_1---------------------------------+_--------------~-----------_+--------.------t----t·-t"-.,-------., -----1---'.'----.. -----
t 

-

- - --
J . - --

5043 ' C"~ 



3 

PD5T 
MOD L 

FEM ~lE Jl\t\<.5t ~t..W 
T\'\\S ENt> 

CONNE.C.\~R. 
2 PLC~ 

REVISED 

Etll lo4t,. 

ECO IS.37 

~-- P~ST I MDl:) 2 R£l= 

RELEASED 1 
I / .. , '- ,2-/&-;5 I 
I. / ' '/. !c, 1 L.i::::::: d f'-

F~K5\DE. 

TOLE"ANCES 
I ~lICK~T .a NOTaD I 

DECIMAL 

I'"DACTIONAL 

-

C:e!!!r SAN •. OI~C30 
DIll ~ CALIF. 

MDDEL IOOX 
D"AWN .Y..:>I ~ 

F U L L I-A-~~-"O-Y-ED";;"'.-Y -.:....t'+---.... 

TiTLE 

StNC:,LE 
AD1-\PTER A ~S '{
GAP 9 TK 

, -3 I S +D - 0 (;) () 
REV. 

D~ 



·1 _ ~ 
I I At.. ~ CODE IDENT. REV. I \. '~'P, (~Of" PARTS LIST PL I J 15 ~(J-()()() ~.; .. ,,"#" ~ • .;.;:a ! ;W/)/)t~-'- /<?() X 132274 I ,-~) 

r'~l:·,;· :-~n.:..· .. it'c.~*; L> 

fTnu; -
DWN& lJOf)[J'1 APPROVAL E.C.O. NO. DATE SHEET I ,~r I 1I?Al'T()J( "LC,5'1 - 5/Jt/GLE GAP 3TK DATE /-2/-75 

.. /t:,.~~, r c.: -, - /' c.~ ~ ~:4 /~. OF / SHEETS I ,_/ .-5 7 
i QtL~.NTlTY CIPHER 

DESCRIPTION 
VENDOR NO. VENDOR OR REFER ENe E 

ITEMr-r PART NO. SPEC. NO. SPECI F ICAT ION DESIGNATOR 
t-. t-:::::......?==->--~ ;- -

/ l 731540-)00 PWB A])APT()R C/PJlER. 
,.., 

2. 20506/-500 Cc,)NNt:. C TOR 4,.S"f<E -29~$D4J T AMfJ./fNOL ~ 

3 3t.? 205030·6(J() r05 T~ MOD Z. (J~EEL) 86091 - 2. A}~P 

4- i ! 
-L. 

5 J I 200071-~~.91 KCS"lFIX C011~ ~801l1A~~4wL EY. IC :.~ 07 G(J3a./ M MIL-/?-'39008 RI 
6 1 J 

. I- I ~ ! 
; 

H=+ .-L 

~ I 

I I 4--
I 

1 1 
~I 1 
I r r-i ,,-

'I I 

~. ! 
, 
l 

; 

i 
L J. j 

5043 (:D~ 



.~ 

~-~~~~~,L..I\I!"!'-"'''' CODE 'DENT. REV. 
"\;a" j. ,".: ~' '~a PARTS LIST 32274 PL 131622-000 G ' ' .~ ~.. . """I( 

M()[)€L /oox f c;.\;; g Prc::tuci 'i 
. -

TIT tE DWNG 8()D1J¥ APPROVAL I.C.O. NO. DATI SHEET ) 

<~c>T /;30 T AS5Y OAT F. / - 2. 1-75 ,::C{!~ If7~ 8-/~-~ OF Z. SHEETS 

CIUt.NTITY CIPHl:R VENDOR NO. VENDOR' OR REFERENCE . 
nEM PART NO. DESCRIPTION SPEC. NO. SPECIFICATION DESIGNATOR 

~ -- r--

I I r7 3/62,,-/00 ?W~ ~v07/BoT CIPII€R 

2 . 

3 ) -- 7310IZ-/()O L/~J.lT 51./1£LD~ 7APE SENSOr< CIPI-IEle 
4 2' 21)IJI "PJ.lOTO TIUJJSISTOR TIL 78 T- /. 
s J1 2JOl5tO CAP~ LAMP cap $11£1.1.."1 ASSOC 

--+-

6 1 !LltJI63-54') LAMP'l1tJ£J) 3£LECT£.lJ# OL 7/5ASl5 OSJ./ IJJ() lAMP 

• 7 2, I 731017-80(> , BRACKe r~ EDT/SOT /'1 TC:. e I P/-J£R.... ~ 
8 :+ f Z/O/56-500 BASC~ LAMP BEe SJ./ELLi' AS50C 

9 !210229-523 T't - K.AP T'I-8-z3 M T4B 
10 
)1 Z 20b404'OII S~C~E~ PAN III PtllL CAl) 4-40)( 1/4 

12 2_1_ -¥O74l?.3-011 WA SJ.lE"R Lac I< :7 PL J T CAD #4-
13 Z !20741J2-[)Z I WA5/'/ERJ FLAT #4 
14 12..' 208415-01 J WIRE~Sll<1) 22AWG IR PVC WI-I1 7J51-J AtPI-lA 
15 4;' Zlo4-61 TlJ8JAlG I S't/IiJUk NIX - 'bZ-UL ICORiLL r 
16 4" 2.104-1 3 T () BIN G ~. .5 J.I R J JJ K. II/X - J/4-UL )eo '~ALL 'II 
"IT 
18 ~ '"REi FIX CO}4P,(stLECTG D)v4~)~ T<.Cl<07 R 1~J I?3't li¥--

* Tp De 1J&TEIt#JAlc/) Ar TINe 0 IF .AS.>Y ~ r~ ~TIAlG 

5043 CDP A 



y 
C 11 ~;!.."t!).r 

CODE IDENT. REV. 

- ~.· ..... a liv 
. MO{)el.. !OOX PARTS LIST 32274 PL/J/6ZZ-()OO 6 O;I~:;' l'~roGUCts 

TITLE DWNG B~J)'pY APPROVAL E.C.O. NO. DATI !.HEET Z 
C~r/~pr A55Y DATE /--21"', \~7e 7-7..Of~7t., C)F 2-SHEETS 

QUANTITY! CIPHER VENDOR NO. VENDOR OR REFERENCE 
ITEM PART NO. DtSCRIPT~ON SPEC. NO. SPECI F ICAT ION DESIGI~ATOR 

/~ S ZO 5tJI '5 TE/lM/NAL~ ?/IJ ,0'3 VIA F ~E€L) IJZ-tJ9-II/b J\10LEX 
19a.. ALl 205016 T£~J4J"'A L~ P/JJ ,09111A F (iDOSe IJZ-09-/1 J 8 ;vtOL£)( 

20 I Z05076 CON}lc~T~1( BLOC I< 5 PIN ~J-(J9-/DSZ MOLcX J5 
Z/ 4

'1 
2fJ85()O-298 WIRE ~ SOLID ZZ .4WG 2.98 ALPHA 

ZZ'AR 209990·084 CclVl€J.J7/ COAl TACT £LM€!($ 
I 

B(J1(DeIJ S . 

23 

24 REFf '()()()'()-~2 4- ASS Y' 7/<oC(l)lJiE £oT//JOT CI?)J~R 
-.. ~ 

7)Wir Rtf' 6(){)IIJJ·8~ 41)JUsrH£AlT ~~ot:,€DulI.£ CIII'N4' A 
. 

4 
.. I 

~ 
I 1 

~ 
t 

5043 c" A' 



~ 

r~P.?·':;l~'r 
CODE IDENT. REV. 

~" .. ~ ~- /L1/JD€-L PARTS LIST •. 32274 P L /3/ 9/0 -7ao /"\ 
Ct,:~t1 ~ i-'r<Au.:.ts 100)( J~ 

TITLE DWNG ~1Jf)D'Y ~ROVAL E.C.O. NO. DATI SHEET I Eel<. 
5/01 fJJ.)OFF A5S~ -IIIN~cD DATE / -20-7,fj "- /033 

Z~.: t -7~- OF I SHIETS 

(:;)UANTlTY CIPHER VENDOR NO. VENDOR OR REFERENCE 'lEM I PART NO. DESCRIPTION SPEC. NO. SPECI f ICAT ION DESIGNATOR . - -:--I~ ~~ .-~ . 

J I 7319/0-900 IIliJGE - STANDOF'P CI..£VIS CIPJ../eF< 
2 l 731910-/3()() /-lING€. - STANDOFF SLOTTE[) CIPN£1:. 
3 1 210569 C!i.ODV- PIN C,PZ4-IJ6ZrZStJ .. 14 r;x.IJtJv -PIN 

3a AJ 20500S"OOJ ~()LL -PIN 5Z-0IZ·o(Z-OZ50 E:SNA 

I ! 
I 
f 

. 
~ 

~ I 

-4 
i -t 

-t 
.. 

5043 .CDP 
A .~ 



1_2._ ----t- 731.3/0-1..
0°1 PAW L £:.1 P" I -

I ~ :~- t---·-··----··-·~-- I 

f---· -1--'- -- . ~ . ---- --·1 I 

, , 11- : r-'- .- , -, 
!--f--i I -----~ .. 

t--I--I---t-l= I .. 
_ .. _-f._J --~t_- I ! I l i ,-r-' t-- - 1'--

., 

• t r- _!-.. ,I-
, I I '------1 t·_--l--·-l- - .,.-... -.... ---

· J ' ,.----l-j --
'----J-
~--- ._- .. _-'''''--- ., -
! 

1------. r----
- .. -

.. " -

I 
-- ,"-- --

c f 
~-L I .. -t-·--- .. _----

-----t - -.,-----r-·· 
i 

504:? cCP A 



.. 

TERMINAL 

W/R£ 

1500T 

CUT THESE WIRES 4" ( R9UTF 
TO RECTIF/ER eRe ON BXT 3105"0/0 

@ 

@ 

7Y-RAP 
LEADS 
ToGETI-IER 

@ 

@ 

RED DOT 
OR + 

C7 
0 

+0 

@ 
9 

o 
C8 

L® STANDOFF (4) 

NUT 

WASI-IER,FLAT 

WASHEt:<, LOCK 

SCREW 

INSTALL WITH METAL 
SURJ:ACE THIS SIDE 

C3 

00 
o 
~ 

C4 

00 

~ 
~ 
~ 
~ 

~r.=====~ 

11 

0 

~ 
0 

( + 0 

~ 
0 

Pl5 

5 

[QJ 

0 
CI 

• 

@ 

@ 

@ 

Tl;RM/NAL 

NUT 

W4SH£R, FLAT 

WASI-IER,LOCK 

CONNECTOR 

PIN (3) 

CONNECTOR. 

PIN (IS) 

BOARD) P.c. 

e PLCS 

f-IEATSINK 

SCREW 

WASJ-IER, FLAT 

WAS H~R,LOCI( 

Nui 
I-lEATSIN~ CMPD 

21 THYI?IST;1R) SCR 

REMOVE TJ-IES[ TWO TABS. 
INSTALL TI-HS SIDE DOWN, 
NEXT TO BOARD. 

~IE ATSI NK MOD I F"I CATION (FOR CRJ5) 

£ SU. ITEM i3 fOR AlT F'AI{TS fD~ CI~Cl. SEE ITE:M II fO~ ALT PARTS 
FO~ C) t Ct. SEE: ITEM 12. Foli: A.LT PARTS FOR ca. 

S 
'+. FtJR SCH£tWtTIC stY Dwa .3315"3tJ-3tJ(J. R.E. V . .D 

~ T!-IE HOLE -SPACING OF CI r( C2 CAN BE J/4RI£lJ FRt::v14 
.750" TO 1./5" TO ALLOW ~ O'PACITCJ~ TYPE 

VARIANCES. 
Z. IDENTIrY EACI-I COA/NEC7oR WI TI-I 4 COLORED PA/N T DOT 

AS FQL[OWS; P/~aRED, P/6=Y4LL~(PI7=OR4NG£. 
/. CONN{;CTORS (I7£'M5 4 (5) MUST BE INSTALLED FL USI-I TO 

NOTES p/C BOARD (.0/0 //-14K. GAP). 

M(JD£L I{)() X 

PWB ASSY-PlJWER SlJPI'L~ 
0.".,., ..... HUM.I:. 

6At..G73 1.315 3()~LJtJO" -00' a 

• 



TAe.LE FI 

,-------..--1 
I "POWER SW I 

LOC.AT Eb ON I fRONT "Pflt-IEL 

I 4l) I 
I ~ I 
I I 
II I 

PIc'3(?>jZjll 

TI 

11'5 V At 
l'.ONNECTlON 
SHOWN, SEE 
VOLTA6E SELEC,T" 
TA"&.E F\ I 

I f------.. . . 
...------{ l r---< 

Fli 

"POWE~ , fiLTER 
"BKT AS5Y 
131500 -000 

Jlq "Plq 
r--- >---.. 

~ I I ~-4--~ 
11> 1--1---- r--+----t 4 f------' 

.......--+--+-'~L:.!:K'-l 2. l---< 
,--+--+-,"BO<..!L:.!:K~33 ---< 

1--1--=--
'--+----1 G GJ ~--I-'" 

r-__ ~~~W~HT~~~~_+-~ 
@~ WHT f--I--

~~I--+-"'" 

"--+----1(1,1----< 

W 

VOL1F1GE 5ELEc.T 

IN"P uT IrfPUT ON XMFR 
VOL TFl6E uNE c..ONNEC.T 

10 ~ ~-Z 4 4-8 ( ")-1 

I':> Z~4 4-B ~ Z-~ 

I 2~ 14-4 4·8 e 1-5 
2 10 3 C fJ 4-7 
2 20 2e.~ 4-1 
2 30 it! 8 4-C. 

2 40 It l'l 4- G 
250 11:8 4- '5 

~LK 

WHT 

'POWER '=>U'P'PU F1~SV 1~15~O-OOO 

I 

I 

I 

£ 
NOTe.S: 

+ 

~M 11'14001 

C.R'5 c.~(. 

~ .. 11'14001 

C.Rq l!."RIO 

~+ Mb~,,!OO-I 

1~15 ~O -000 

SEE. PARTS LIST FOR ALLOWABLE. COMPONENT 
VALUE VARIATION. 

'I~-~~--------------~----~~ 

I-zz.-i5 



PARTS LIST 
CODEIDENT. -000 REV. 

'32274 PL/3IS30-00\ R 

E.C.O. NO. DATE SHEET J 
Iq~-3 7-1.t'/f-?t., OF.3 SHEETS 

C1'U~,NTlTY C iFH f R 
DESCRIPTION IT EM :---:-:-;r

~~~:~-= PART NO. 

If";;;';:;;:;;;;/ =ri~l::=:;::;' I 1 -131.530-/{)0 pW/J..I Pt:)WEI<. S()PPL '( 

VENDOR NO. 
SPEC. NO. 

VE"~DOR OR 
SPECI F .CAT ION 

CIPHeR 

RfFERENCE 
DESIGNATOR 

;a Z 4-(4 i Z/OOJZ-Z;6 5'TAJ/7)CJFI; TiI~elIP€P 15~b 8 
~' -,-+~~----~+-------~--------------~----------~--------~--------~ 

3 2'! j 210114 TCXMIJJAl. (,tWlk PIJCtJIIN£C7) IZ5~ 
3 tL. ZIDS7B~D03. TE.RMIl\1AL KT~a KULKA 

~ ~+-~~------~-------------------------*---------~----------+---------~ 

~
I 4 _~?-+z.1 LO~-07D CONNECTOR" RECPT.('!l7IN) 03-09 -l.ISI M()l EX 
S! I,' ~ZO~-D7L CONN£l..rOR. REC.PT (3 PIN) D3'-0.9-2D.32 Mo,-£,x 
~ 13:)f:~3i !2D~-DJL ,TERMINAL PIN MJiLE. .D.93DIA 02-D.9-2134 MOLEX 

~~f4 j 1z.losss- ruz TE"Rh1. SL.IP ON,J '" £"'111..£ SO S ..IOOS: /-101.1.11>1(,5 WoUH 

.. ~ 201170-500 CAP.. Eller, SMFlJ-J 5()V 30D505GOSOB82 5PRA(;./jE 

10 I Zll. . 126//73-/1)/J CAP. EL£C~ /OOO/ll{O, tSV 39DI0840Z54l45P1l.AGlJe 

/J I zq_ L i799600-IPO CA P. nuT. 3.000 MfO 401/ (NOM) C / PJit:R. 

/3121~ll 799600-)00 CA.P.lL£ClZZOOOMF~1.5V(N4M) CIPIJE~ 

PI7 

CG 
C6~ 7 
C 3~ .t.1 

G8 

C/~ Z. Wz I +-1-1799600-200 CAP. £LECT. ~b.OOON/FllISV{N()M) C/PJlCR 

-'I 
J4 i~~--~-----------.----~------~----~----~ 
15 1(,), J() ZOZ009 DIOl}c",- Rcc II ;;,£ 1( I N400 I NOTUlOLA C(3 -IO~2.~Z r 
16 4-T It . 2020/ I l);;,-{)-£-"'...-.;e ........ e-c-..~-'I-F-I C-R-' -----+-/-N-4-a-O-4--+--M-I)-r d-Il-(l-L--4-+C-K-' b--...-;'-9------... 

17 '8 202.0041~E(TlFJER..'BIlI/)Ge MDA98o-} NIJTIJROLA C~II 
/8 J f I 2oZ003 /(ECTIFIE'T< ~1l.'7)Ge MlJA970-2 MIJT(JKOLA. CT< I 

19 1 
20 I'-+!~------~~----------------------~--------~~--------+-----~---4 

A 5043 COF' 



y 
(~~ rl~ ~~ Il>~.,~ 

CODE IDENT. 

PL /31 f3tJ ~ ~~~~ 
REV. 

.,:::; ;/.: :z '..-111 

A!/JOEL JO{)X PARTS LIST 32274 T? 
LJ.~- oil:. ~;'OI_:";Ct::a 

~ 
DWN6 BOIlD'i APPROVAL E.C.O. NO. DATI SHIEEr 2-e- 56' ?W13 I1S'S'E)i18L i - "paWER SUP?" 'f ' -f~'~. \ c> I ? 1.,2'1 ')f..c, Of .3 SHEETS DATE 1-/6--75 .../" 

I I 1.0....,) I QUANi:TY CIPHfR f VENDOR NO. VENDOR OR REF ERE 1~4 C E 
, :T~M =Otl~OI PARo, NO. DESCRIPTION SPEC. NO. SPECIFICATION DESIGN,ATOR 

!21 I I 2040Z/ Tl-lYI<I..JTOII../ SCI< ZN44-43 M~T()J<.OL~ CI<.15 

Izz / I 2.102.60-001 W.A SJleR ~ SP~/IJG Wi)) 9.rZ 2- M07tJI<OLA 

23 I I 21()l96 ~£LJ. r JRAlolZ ?()7re~ ,. 
B,<UMFI£'Ll) K/ 

24 
I 

lSI 
261 
27 I J 2ClJ08/-8Z0 RES." FIX Cl)~~ 82 OJlMS~ J/Z#A!;>h /?CK. 20 R./O .- 28 61 Co J lOO(8) -/80 l<£.s.~ fIX COM1~ 1.8 K~ 1ft. W ;,: ~Cl<. ZO R~4~4~8.J 9 ~ 
Z9 2 LI ZfJOO84-/0{J R.£S~fIX COMP} IIJI</ IE W s~ ~Cl<.l 0 ~6~ '7 

30 II j \ Z()0074 -IZO ~ES~1 FIX CoM~ Jll<~ 1/4 W 5~ ~CR07 J<S 
13 J 

J 

3Z I I I 210/44 )./EArSINK. LA D66-A-tCB JERe 

133 I i 
i I 34. I 

35 J I 1206606-011 SCI(£~ PA.IJ liP PIIIL CAD ~·3Z x 3/8 

36 I I I 207'04-081 NUr: II€X"KAJ)/O PAT j CAJ) ~ -32. 

37 Z. '- 2tJ7605 -t)Z I WA 5J1 £1<../. FlA ~ CAD "G 
! 

I I \ WASJ.l£R.~ SPLIT LOCI< CAl) 116 38 207t()Z-{)11 
, 

3'J 
40 , } Z066ID'03J SCK[~ soc J.lP~ CA F~ CA D b-32>< S /& 
~ • 



h 2.~Z~1i2r 1 NooEL JOOX PARTS LIST 
, T:TlE D~VNG ~vP[)t AP~,RCVAL 

p(A.~1 i} ~ -r;-';'~ e.-)r.1 gL '( - POL4/ E.-I< DATE /-16- 75 I' , • .-/' 

--~2UAN;HY r CiF~ER I. 
~:~J-L~I-o 'l __ .L P:!U,(T NO. DESCRIPTION 

VENDOR NO. 
SPEC. NO. 

CODE IDENT. '? . _ () DO REV. 
32274 PL/jl.530- o0J R 

E.C.O. NO. DATE SHEET3 
'7),-) I 
,'. ; • ~ OF ::; SHEETS 

VENDOR OR 
SPECI F ICAT ION 

REFERENCE 
DESIGNATOR 

411l r---r I 
~~·~~·-~l--------~----------------------~~---------+----------+---------~ 
42IJ_~!~I ____ ~ _________________ ~ ______ ~~ ____ ~ ______ ~ 
~51~~4-1 2101'S TER.MINAL-il.VICK Dl:JC()NNECT) 

t--'.-,- ---r~----f------------------I------+--------+---------I 

I:~t~:,,! ;~~~;-~97 ::/~~/;~:~;I~£I~:~~:~~~ <t;;; ;~~~~D~L 
14~ i~-;' 2084bS·t J' WIllE, 5TIUJ" 18GA;ltJ"VCJ IJ/HT; Ui 7/;5 - I ALPHA 
I47Tzl z.., 12061tJ6-0Jl SaE~?A» liP'- J'I-I'-L---..... C-A-D----+--4---4--0--x-J ...... ~ Ic--:-,,--t~----+-------t 

~zl L I 12074"6-081 NUT: J./EXJ<A/)JO PAl CAJ) 4-4-/) ... 
49i~7.! !2074i1l-0Z/'WASJ.lEfl./FLAT CAl.} 1#4 
501zll. !2074-~3-01/ WA5I1ER,5PI.JTLOCl<' CA]) .#4- =1 
51 f IQj. 10 I 1206/08-01/1 5CKE.~ PAN;.If) }JJJJL CA J} /0 .. 12-.>< liz. J 

j52 1/~'()1 207104-0ll WA5f.1£R., FLAT 'r#/o 1 
S31 JQjJDj IZ0710Z-011 WA5J.JER.,J5PlIT LOCI< VitIO 

KEY5TD,~fF_ 4-47D 

54 IA.(11 ARt Z09993-/20 I-I£ATSIMI( COl"/Pt)IJAJ D J 40 
55: :' i I 
~_: ~_~i ______ ~ __________________ ~~ ______ ~ ________ ~ ______ ~ 

~~,~~-+~--------+-----------------------~~--------~----------+----------~ i I 
~-J 



r. -·~;;;--'Tp~;;I~~-.j"'i·"'--"'·D. tS~~;ON ~~R~~O:-_b';:~~~T?;~~ -
.~_.Q'" "~iC __ ::ttJtf2, ............. _r:;:m"''''Y.c.:::l~_~L~~~~I2ISI;I'"~=n;::II''''~ 
~ ££. 21)/113-290 CAP..ELtC7.2900HFIJ ~y 19IN'l-ONA2~2L .' STM 

-& A~-· -20//13-180 CA'-Ea('~Z8IJ(>HF~:'H 1-2'8-1S CtJLLllIS 

£._~ :ZOlllJ-J60-tcAp:'_~lE~lJ~~O.i1r~+oV 9IC#)/.I8362L 5tM ___ ._ 
& & 20117J-4/){) ICIIP.lLfC1.J4000Jl1f~4()V 8€Flf'M t;E 

/D,.. & ita/ill-tilt> lC .• P.Eu:ci;3o()NF~40/l (t;4J1U()SOl4C. ~PIl.~G~E . 
I ' 

--~------~- ---------,--+---------~--------,--

~,----__ --~---t---_~-~------------.~----------+_--------~ 
~------~~----.---~--------------~----------~-----,----~ 

· -- -- 5 
/ 

~----.--~-------+---------------~----------~--------~~ 

.~ __ ~----__ ~ __ ----------__ ~---------~------M--~ 
~ 

-.,------.~-------~~----------------+----------+----------

1------9-----+---------+------ _ .. _-
.--------~-------~---------------+----------+--~-----; 

---------+-------~--------------~----------~--------~ 

~--~--~------~----------------~--------~-----I--~~ ~ TJ..IE ABove. COJtt1JoIJEIJTS A t£ .L1 PPA.()II€D AL IEII. NATE S 
Ft)~ TillS A?PLIC.14 71tJAJ# 

& II/J/E,{c 2. Of( /I1()~E Aile U$£1) 1J.),4A} .45'SY LIsE 
i/oiE 5AME' SIZe~ VAL(.I~ ;{A.I~.<. C"Ld~. 

~ ;P'(FFE'Ji.JeED 



"'OMJ-~ ~)!.. ___ ,'!.I("~::!..L U~ L~ ~ __ 

()()O MFO 25V j'Dl,8JG025BFZA S PIlAr,uE 

()O~ MFO 1.5¥ J6D3Z;GOZ5CC Z; SPRAGUE # 

~-r----

2000 MF!J ZiV DC 1r13l3 V(J 2 5 8 C t. 8 5JUGAHO 
t • 

fX3..C! Mf~~5V FAIiJfJZ-15-" C ]J£ - -1 
COC 5tJO /.1F~ Z~Vf!!N~lfZ·jO-B3 ----- -

(;DOMFD 2,5 -- - ~ 
8~F5+IM GE 

----"- . ----- r 

-"'~-r--i 
! _c· _____ -

f--
I 
i .. -- --j 
I 
I 

i 

I 
~-....; - .J' 

t 

I I 
~----I ---- -+ , ..... -... . .....-- -

i i 
t -1-' 
I c 

__ I 
..... .. ----~-.-.-- I .'-

-



V IE.W A-PI 
,\II'> I<\01)I~ll.""IDM l':l fOil.. 
FVlI!o 1315tlo-IDD !'.t.V"/(' 

SEE VI El'I A-P' 

V IE. W B - B (SOLDER SIDE) 
INflE N-:-=-U-'S-=I:""N':-C.'--P-"W::"B--=7=-31 5 t C ... I 00 RE.V",,"" 

RE.WDRK- ADD 2ZAW& BVSS WIRE 
JUMPER U37-8 TO U37-IO ¢ 
U31-!:j TO U31-11 

VIEW (-c. (C.OMP SIDE) 

WHE.N USIN(,. P'NB 731S"Z.c..-IDD I\E~-A· 

~.E\I'WR"'. DRILL 0:'> I DII'I HDLE 
IN<;TALl ell ;-;SS\\OINN 
IN~UlP\TE (11 lE.PlD FARSIDE f 
C.DNNECT TO C. ~S' 

AD~ 
R3Bc.. 
IK)I{~W 

IN!.Ul"'iE. LEPlbS, 

o 0 o 

VIE.W B-B 

SEE. VI EW O-D 
SEE VIEW 

o 0 

- AS-SoY PI'IRT NO '.~ .. " \ ~e;.' 

~~j i~~~ !~Ir i~~~H ·1 i [). n · . iJMJM:cfIj· C:.~~~~C:;,::J:C~II . .J~~::";;:J·: 
Jt 0 0 0 • n.: ~ ::~: "f "i >P'" ~! • •••••• ••• y. .. ~~~,r( ••• t .. ~ • ~ ••••• ~~" •••• J 
~ • • • • ~. U. • •• .:.. '''.! ~ , • • ~OQ~, r. ••••• ,.lu~~ ••••• , r. ••••• J;\t ••••• 

R(TilIINE.R 

SCREW 

WA::'HER, ::'PUT LK 

119 NU1,::M PP>" 
(2 pu>,c. ES) 

o 

o ,n,nn ~ •• ~ n :n"; 3D~D~D ~DiD§f1wD s;: ~D~n2D,n' i: .~.~ ~ ... t:;l" ~ .... ::.~ •• ri.::~:'J~ ~··.·::·~i:·:· ~~iJ i .-: r e: :g. u v. U l.>+uUu+ :~: l.l BLdu 5ld '''-rr-' ~r. r. • .Jrll c..- ~nr. .J ••• 

I ; 1"i~i1f ~!~. · .~. r: ;;.:~ili~ j ."'. ..~.: ._ .. ~~ ~ .il d;::~;·J'· :~f~~;J·J~~~::~~:::O· .~:~:~:"J" ... ~: .. '.'"1 • t····:J~ ;~ .. ::-tI ~; •• ~ .• J~ ~: ... :~ .. : 
.ittl I '~I":' ifa • •• ~... ••• O~· ~5 •• r.i ::: ~. · @. r..~:,.. .I·:~.;'·~::·· ~ t;;:~I·· • •• r..~~.,~ • ·:·U :'a~r. •• :~.,-!t'5 r...... .r. ..... ~ 
~rm1: ••••••• ~"': : EJ. , ... '-;I,,···\!. .. ! .... ! ... h Il "i~ ,.,,';....V •••• [J.. '.'.~:~.~.;: '"" .~'" ••••• ••• ..'" .b.. "' o. 
1fI:-I AAA CfI • ~ %.. ~ ....... · -. .TP201 • .1I:~2 •• :; C·····J· (...... e·····J· { ..... Ji. E·····~ c·····~· c·····., ~ ..... ~ ~ •..•. I, cc=r/ 

TII'3Ot. ~~~ ~: • -Q!l r\:rnie •• - • • ... O5?e .... .I .. ~ ... egLE 0 u ~ U • t; I!J • J2 

m·· · .[fl. · a. · i"""'eLJlJ' 0 .[]~ • .v. ~"O~OiOu. • ....• . •..• ~. .•••. ....• •.•••• •••.. •..•••• ..••. • ..... u 
~D ••• Cft~7· ..IiliL. TP4i: ::.0 0 D·~· ••• : :'tJ'. 0 ·o! .e U52

• T~:~;~;1.U"O ••• ["'''''~U31 •••• U2~ .~.t: ••• U1
5 •• ~.6 •• • •• U5 U2 

Q •• Q .~. • ~. L...J • r3~ ~ ~~. ~ em::::::Je TP20S ~ • 0 0 0;; v O:····~C······3 ..... J. .Jj e·····J e·····) .~ ...... J ••••• ~ ••••• ~ •••••• , ~: •• 11 .. ~·!L-.....,e.Lfli= _.. 0 !il.~44 .·.~~l~:o8CR~DIIR245· TPI3 ••••••• a: • ~ • ~ :;: • - - J: ~~ J;::.. TPlOJ 

""~; ~Dil ~... ...! iU :"':: :0·9M '-'"P1. · c::J. :::;:§: 0 ~ •• Q,,, "'~.:.. • :::.:. '.". :~~.'. •••• ~3~ u •• ~~, ••• • .~~ •••••• ~~.... .~.... ~r.~~, ... U ,..... G, 

GN'B'~l!O u.:.· o;:o~ :~.:'.::~: :n"'·. C201 :~~!: :~: ~~ Ie OOJ ~ODO~' .- • '.. ..u •••••• 
o 'ril ~ · 0 u 'ii· I. a:~. ~ iO ~ C21' RW, • .:::: '" <'" l ~a: 1 a L~' Jr·E·····) I·····J :E ••••• ) ·E·····~ c·····J LllIDiJ= 0 h- •• :1-----=. t •••••• ~. • .,;~ ." !( •• ,.c::::J •••• ~5·r. • S'4 "" ••.. ""J~;:'" T~l. ;;" cz:.: ••• ez: " .. ' '7m'. 'i •• ~ '!.ol'mo· ...... ~ i _0 00' '--..V A"'" m .0: :~ " ••• ". ::~ •• • ., ) J' • .•... •• ••••• • •.••• - ••••• u ••••• u ~12"", 

I .. ~g'~" .9.. iz.~. 0··. ~ , ffiJ" .".. .-•• ~' .......... p,~.,~ .i. '-n." .. ;,Ei" ::: ,.,) ':.' •. " ... tIi~·"·~: 2 ii· ~.:: .... ~~"~.: •• J •••• ~ "'f: 
---oli _____ § TP30", \~ RIS.",.. -. 8,Q tACK ••••• ...'P:lOtI ( •••• )" ~'YElOW .RS7., •• II:::c!:!,Q !U'.J 1° ~': 

~" • . ..--... oWes :. uou~... - • ~flf'", ••• ~[jji\J~ ~. ~ • ..-:;-0" ••• "m ow '''0' --, • : ,tf~ .. ., ...... " " ••• "', 0 • •• ..:.r1e • .Bill.~. "ULJ L ..... ~ ••• ..," • ~o ~" .. ····t ., r. . .I,. ""." .. ," I' " •• • 
'. P' I. .J,rW~! n .'. 'L..J' We 1 R41 .a: 1., eO!!i~. • ~ .r 01 IHO~ .R1011 .'~.. • • . ' ,F!:a _ ." i. '."r- •• _ -I • TP21 D.. s 

~·D ••• ", .T(fiJg • ,~.. .0.,._. ~~~ r£..J ~·I I • ~ .0.,",., .,' &:'5 •••• • • run •••• ' ~O· .1· r).z •• ea e' ;.,:' q "~~. u ~~~@'" @. ~ · ~ · ·0'.' C~" • • ::." -g. - - '" ~C!S. lIh,,: '--:-ta:..........J _'c .: ;.'" ••••• ). ·!~l ••••. \ · J ~~ l;jl-
• ,. 9~O .~~~~:;~:') 0 .~4. •• .C3. TliOl • D'" • a .. E1:cm .~~~. ~rf:::1~ Cl00" Cl02 1 ~~ C14:: : 

(.S' ~.. • ..~. • ~. • L...~ • I • "'., C3 • •• > Y..!~;i - < • o· [1'."' ",CC a m '@,.\..V. · ,)';;~ec"3 r---l'" r-:-I • ",. .... • •• ~~ ~eo~,. "'" .:J.. "'.,: 0 · 

• !~ ;,..,;~. ~ ~~ • 8 · · ~ .;rjj, .. ~:. ·I~1·" C .. ~:~.~.= l~Wt),: r ~ ~i ;.; ;.~~Q' ~"I~:: .';: ;~~r,~-·Ulj}-.-... 1~O' G~: 
o ...... c==..:J-l!Ie'''' c::J UJ _]:!I"'''' _!!Ie,,,, l.J ,.""" 14 c.'" <0",-4 ,"CO"' _.__ • .u ._ • • __ ___ •• ___ ___ •• ___ ___. _ __ co, coo,." 

o 

to. ~~IPlR'" AS':::JY PART ND. e. RE\I lETH .. 'K ON(,TE\I\3) LIIBEL 

3. INSTALL SLEEVED JUMPER.. Z2. AWG. 3 PLACE.S, i..-b, ~·I, iHi. 

4. fOR SCHEMATIC SE.E 3315l+-300 Co 

& USE MIN AMOUNT OF ITEM 111 COt.\PDUND ON TRt>.NSISIOR 
AND INSULATOR WHEN INSTAlLlN(; ON ~£'AT SINK 

& MOUNT HEATSINK TO PWB WITH ITEN\ 113 SCREWS, 
BEINe. CARE.FUL TO ALIGN HOLEIl IN IIWS TO HOLES IN HE.IHSINK. 

,-T 

& AFTER CHECKDUT Of +5 AND t 15 REWLATORS-ADD THESE JUNIPERS ,ITEM 1&4- WI~f 
NOTE.S: UNLESS OTHERWISE SPECIFIED 

~" . -,. 
~ ..... ~~~.:: 

; .. ::,:;:'~ ... ' .... 

~. '7-
v'fCo 

VIE.W [J-D (CD,.,'P JIDE.) 
WI1E~ US\I\\L PWB 7315"lro·'DO REV i'\' 

fl.E.VIID"I<.. AS ::'HDWN 

LUT L~NDS 1'NO PlACE.S 
Atlt> TWD JUMPERS, II.. AYII&. 
~Uc:,S INSUl~rED 
DNE. tlE.II.RSIDE) c)NE. FAR5!DE. 

o 

STRUT 

SPAl:Ei 

SC~EW (ol) 175 

PWB 

TEST POINT 
(5-4- PLACES) 

DIODE. i\4 
WIllE 184 

SLEEVING /as 
TYP Z PLACES 
C~ID3 I CRI04 

!W5HrNG (2)& 

INSULATOR (ib8) \ 
INSULATOR ~ 

'--" 

~HEAT5IN\( 
(9 PLACES) 

H£AT5INK& 

170 WASHE.R 

WASHER lK. (2) 

NUT (2) 

~Nur 

~ 
178 WASHER. L\( . 

INT. STAR (2) 

~~S~flR~~) II ~ HI' (2l 

- />0, 1(.. •. > " '.5/ PS 

-Gel, 4:; I/-'5 

O·'WN OY R. D. C. 

RilEASEC 

l-i r 
/~ 

Lejt t I -> 131524-DX)( 



CAPSrAN N~AlP U~----~~--------------------------------------~~------------------------------------------------------____________________ -, 
(TO SPT ~ ) ~ R£ F 

CRJO/ 
IN~;7 

+ISV 

R385" ((3Mb.. 
I.BK 5/1 ~ 

+ RE F' P }------------t----;~ 
(sHft4) ill 

-REF' 
(Sfll; 4) ()304-

R~8c;. /I, 
~fr /h,. -15 V 2.N430J 

R379~~~-----~VV--~~----+_~_r--------~D~, s 
h / 

RAMP 
(SH4) 

REV. 
(Slit) 

OFFSET 

-/5V 

~ 0305 I 
"Xr-~-'( 2N.3 ~ 

R327. 
J04F 470 

CR304 

Q306 
2.N370~ ... 

CR305, 

-IS V 

£ 
R347 
j.OIK 

P~3 I 2L = 
[rB~CI - I 
! ~~~~) I 

I~ I r B4 _ 
I RED q 8LK 

I CAPSTAN \ I 
LTACH __ ~ 

_I'"} 

CR307 

RAMP 

7P~06 

c, 

R.JU, 
!'AMP ~ J( ,1'>4=+-+-----ARV':3V'

34
-r---"'h 

ill 
1345 

~.3 10K 

iJ.S2; 
47 

-g;v 

RAMP 

(3/$ 

.47 p c. + 
IISV-~----~----~~-----------

+ 51/ -----+-----~--=..::....:..___<I~_:_=_=_=__ 

C30S 

.---------~--------~----------~----------- ~'4V 
(-+ 3,"V &> 

I 3.Q 
7,SV 

CR31l 
Q314 fN400/ 
2N3OSS' 
11.5. 

.J.OIK 

RJf.8 
£ £ 

!J~' R380 1<35/ 

5j/) I()K 

CJ/iSil6 P.e. 
.22 R381 
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CR 310 

R353 & 
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150K 

C314 

680"f 

R382 

/SK 

I R.366 

If. 

R.JG9 
18K 

067 
{Of) 

1052. 
. fA 
6.5W 

CR,J/2 
IN40DI 

Q31t3 
2NJ055 

H.S. 

K.J68 
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6.5W 

t~2 P9 
J9- -l 

I ELK I 

I e (APSTAN I I 83 MOTOR I 
I 

'RtZJ I 
~ 

--------+---_---+------ -/4 V 
(-.36 V £) 

/2372 
1.2 K 

::1 7P304 

&+9"" (-3"" FOR BlOCk' 03 IoAAC W. O/llL'l' U5IN~ 2400072 CApSTAN MOTOR. 
CAPSTAN DRIVER 

RErl=K'UV(E OESICNIITOK'S 
t/SED 'NOT {/SCD 

('313 C30:? 
CR31B 

() 3:]3 

~.319 
R3b'G, 
TP3ff 

6. C'IRCL E b Lc7TERS,I r.e. IA\. C'O/iR5RJlVlJ 
TO LIKE LETTER5: ON 5'Jlli1s INlJICATl:V. 

5. AU. ('..QP/I('ITtJRS ARE /A/ ,A.f"1 PO% 

4. All DIDOES ARE IN9/4-. 

.3. ALL RESISTORS AkE IN DI-!MS, 114-'4IfI'.~5'''1 •• 
2. P.C, INDICATES POLYCARBONATE CAPIJCITDf<) 57..b"'--:~~~---------+-+~ 

!ti /Vl£T/~L ,C-IL!\,1 RES/sro!? 17 •. 
NO T£ S:UNLESS OTI-lt=RWISE SPEt:'lfIEO. 

33\S24f.-j~ k 
SHT l . 



PRRT OF 'CDNTRDL / s£~vo IUSY 14000,t·O()/ 
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.2.5 fL ~ 
3W~ 
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RIo/ 
IOf) 

.A A 

CIlIOO .. ~ 

CIlIOI .. ~ 

CIl102 ~~ 

QIOI 
2N3DS3 

;> .~SJl .CIIO'> 2.2x' 
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4~ 1N16/2 
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+15 V" ~EG. 
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Cl.ID7 1\ i) Rill ~ RIIJ 
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~ 1/114001 
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L----~~--____f2. U T \1 ~ of .. .3.> sao 3'5r TPIDl 

"'\&I (. 100 It 1 C ILl > Ctl09 T TTP 103 ~ '--__________ \~,~ , '> RIIS 4 
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-JSVIlEG. ~:9 ~ ~.2.N40:!.6 - .J.TLIO~!Sv @.~02 /> ':;lK. 
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~~ \" 101 1... CW > /1120 .sst" c~~oo, 1 1 TP}()4-
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t--
15~ 
t--

ff~~n56 RI:2.;l. ~~'iJ~~, 
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Q 110 ~ RI2.1 _.A"'Jf\A~r.'!..,..IW... '~ 6~; ~ 4 
rQ -. J
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I ~ I '330PF I a 17pi- ~ 500 :::~ C.I05 

2. U 7 3~~:' 4-S V REG. 
~~ IO~ CUJ (> RI2.S ~C'/I3 

~ 2:'lL-.._L.~-~_~_ ~_ ~-:... ___ ~_ ~-~-_-~ __ -_-_-_-_-_-~-_-= 1== L..-==I=\~,-OI=M=F ====:f=~/-o,l.====l===:=-=::==:·====::=::=:~(f-L~) ;;~ 
L-__________ ~~ If [III ;> .3.32 £. 1 IN400/
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?1r/C tl _ 

_LL 

TO UKE LE7TUS QN SMH:TS INIJICATB). ,-- L--I.Jl. r.. 

A. ALL CAPS ARE IN ,ILl' eo..,. __ 
3.CIRCL£D LETTERS,':e. @,aJl'IfESHJAJI) ~

2./tLL DIIJO£S IlRC IN9/4. j: -- .fv..N'1IJ1r'£ 

1 .. /tLl.. PCSISTDR.s RRC IN OHMS ;\ 1' .... StNEhUT/C- CONTiOLj'CiVO 

.1:liJL£.: ult;~s5 ~~H[ICWISE _f;P£CIFI£]) :-- \1;:2'-75133152..." -900 .IN 2. 1.W( 
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R407 

TP401 

I ----A/v"v--- -
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R.404 
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~K. _- [40., 
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180 = 
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I ALL RLSISTORS ARE IN 

NOTE'S'IINlFSS OTJ.4£kAJISL 
OfJM3 1/4 W,5o,i 

SPECIFIED 

5. 
4, 

p.e INDICIlTF5' IVIYCr9ABUN/J/t: 

(lRrLFD L£TT[:/;,5,I:e_ (A) ,CORRESPOND 10. 
UIE LETTERS ON S:HEETS INDICATED 



/!J 
303 

-T--~:';V +~ §.9 175v 

RETR/J{' TO);, , 
MOTOK REI/IV 
(SHI 1 5'1 e) 

NOTE':',' 

-

-r15V 

-15 V S()PPL Y 

PII 5UPPL 'f 

TI-'20/ 

I 'R 207 
"y"/'v 
500 

- - 'ARE"" ",rfro% '<j 
3. ALL (,IIP.,q('~~~~: A P L / N : 140 Ii M S '/4 W,::; 

2. HI 010 TORS ARE I SPECIFIED ',RLL R[S/S -HEk>VIS[ 
II N L F ~ <: 07 

Y ('!lABUN/) TC Jl) IND/{"ATEs !VI (A) CLJRRESro'\(L) 
P.e. ED tFTTO'S,/e. ~~ETS fNLJI(!ATED, 4, (,fReL TT£R5 ON 5: 
LIKE L£ 

5. 

USED 

,-416 

O!.41t 
:; 102 
Q 40~ 
R446 
TP407 

I 

/ -'::((206 
--I N.9578 



-. 
CI~her 

MDDE.L - 000') ,2. IS -37.S"tPS CODE IDENT. REV. 

JOOX PARTS LIST -001, 4S IPS I 32274 PLJ31524-0DX T 
OltW ~ POrodu(..is ~ ----- ---- - ~ --_. 

TIT LE DWN R.D.C.. APPROVAL I.C.O. NO. DATI SHEET , 

PWB ASSY-CONTROL /SERJO DATE 2-24-75 \fJ,R,rA~~ 202.7 7-2-:7~ OF 1.3 SHEETS 
h· . 

QUANTITY CIPHER VENDOR NO. VeNDOR OR REFERENCE 
lTiM 

000 00' PART NO. DESCRIPTION SPEC. NO. SPECIFICATION DESIGNATOR 
r--- -- :: , l I 73/5Z7-/tJO PWB, c..DNTJ<DL/SERYD ciPHER 

. \ 

l I I 73J52 0-400 HEAT51NK CIPHER. 
3 I I 731 Q()[.p- BOO l~BEL·· ASSY C. , PH E. t:t 

4 , , 73 I 524-bOO STRUT CIPHER 

5 .4- ~ 73500D-4D3 SPAC.ER LIPJ.lER 

"42 2- 7315DJ-3DD RETAINER P. .t.. ~DNN CIPI-lER 

7 J . 
8, -

·9 ~)4 54- 2D502~ TEST POINT (ROLLED PIN) CoJ J8'-Z AMP -
1O .3 j 3 2D5133-DbD tONN 9 PIN 09~/B-5'99 2 M·DLE.X P l\ I ' l ) 3 
II , ) 2D5D0B CDNN 12. PIN 03- 09-212J . ~l P7 
12 I I I L05133-{)80 CONN Jl PIN 09-)8-5924 'P3 
)3 I , 205D7D CDNN J5 PIN D3 ~/)'1- 2151 PI4 
14 ~~ t G» 205133-001 CONN 3 P·IN 09-18- 5032 P 1)6)8)9, ID)I2. 
15 2 2.. 2.05133-030 CONN 5, PIN D9-J8 - 5503 .,. P~5 

If> '~~71 Z1 2050/2. 'P/N, TERM J MALE. \ .. 093 OIA OZ-09- 2.134 MDLEX P7.'~ 
17 2 Z. 211002 SDCK£T) \4- PIN) DlP CA- r4S~.I05D C.KT :AS5Y ('OfP XU ') 2--

Ul I 
I 

! i i I 

5043 COP 



C'r:~·,~l~~r til0D£L. CODE IDENT. IIV. 
'It i' ~ ,; ... ~, PARTS LIST PL 131524-lJOX .T "1' .l" t. ..... .,;-jo {DO X 32274 O~ta ~ l.'rodu:!s 

TIT LE DWN P, .D. c.. APPROVAL' f.C.O. NO. DATI SHEET 2 Nti A ·,r y" C(}IT!?''/ / ::E.r~' '/~ . I ~J~' - I (.jt-,. " . -/\ VCJ 
DATE 2-24-75 W.R:-rAR~ 2027 tt-2-70 .)f}3 SH[ETS 

QU ... ,\i·J 1"i TY CIPHER VENDOR NO. VENOOR OR REFEFrENCE 
ITEM 

-00 .... 0' PART NO. DESCRIPTION SPEC. NO. SPECIFICATION DESIGNATOR 

/8 18 28 201105 - DII) ~~AP. CrR . () I Uf.~ ~. f'{, V 
.•• -.I .... wI 5HKS-SI0 SPRAGUE C2()-~ID911ID,'11 

I'? /I I l 20/158-001 CAP. MYLAR • :.1 () I U F) IOOv ) /0 '7 CJ WMF lDl rDE tl»'} \~) .'lO~/I') 
2J~,30b\3DB) 

4D7,4·/1,4/3 

'LO 

2.\ I 

22 I I ZD)J59-faBO CAP. MYLAR. . om 8 UF! D0" J /O"lCl WMF 1.568 CDE C. 14-
2.) 4 4 20 115 9~-1 DO CAP. iiltYL AQ .0 I UF dOOv J IDCTID WMF lS \ I' 0-\.._ .t C.ZD~ 20 fo)405)401o 

I 
. -

2.1-
25 2- 2- 20 Jl58-IO[) CAP. MYLAR .. } U ~ JOlJv lIDO"/;\ VVMF lP I c..DE C9) Ie) --
26 GfG 201121 ~47{j rAP DIP MIC.A 47PF} 300V,5% DJ53E470JD 5ANGAMD CII,/OO,/OL, 

I ! 
i~ ~~ ~~ I D4~ 3/8 ~ 7 -

27 2 z.. 201122- 100 100 PF DIS3E 101 JD L3.J315 

2Bj 
I 

: f 

29f3 3 2DIJZ2-30D -30DPF 0.)53 E301 JO e12, J~)J /7 

30 31 3 , 201122-,330 330PF ~r Dl53 E.331 tlO [1010 ,107, 108 
31 2~2.. 2DII23-~OD " 5000 }J~SOOVJS"7o D)qS E 502 JO I' C 2/Z) t:4/2 

32 I I 201122-6BO CAP. niP MICA ~ao P'F, 300V, 5% DI5.3E 081JO SANGAMO [314 . 
33 I I ; ZO J149-330 CAP P-CARB .033 UF) 5DV)5~f PAc?}l333I II'1B (2.. 

5043 C t.:E 



-
C-'~'~~~r 

MabEL CODE IDENT. 
PL 1315Z4-DDX 

REV. 

PARTS LIST /32274 T ,,,, iO; .• , ..... ~......, 100 )( 
0./.3 ii? Pro~~cts - DWN R. D.C .. JAPPROVAL TIT LE I.C.O. NO. DATE SHEET 3 

f1V!31 ASSY- COti7~k;t)L/ ... ~£;\~·;I() 2027 9-2-7&> DATE 2-24-75j W,r<,TA~P. OF)3 SHEETS 

QUt,NTITY CIPHER VENDOR NO. VErt4DOR OR REFERENCE 
STEM 

-·OD PART NO. DESCRIPTION SPEC. NO. SPECI F leAT ION DESIGNATOR -D1 -
3-'1 1 , 20 1/49 -22.0 CAP. P-eARB ,022UF 50V) 5 % r~A2Az.23J IlV,8 C304 
7L" 
~-") I I 20 1)4 CJ -470 .~ .fJ47 UF .l F?A2A473J .~ C,307 

3b i \ 201 )4B- J 20 . ) 2. UF RitZA 124J t3/~ 
:;-, ; , ZD 1149--220 .22 UF J1Yi2.A2Z4J C3/7 _J I I 

3R 'J z. 20J)4B-33D .. ~3 UF RA2A 334J L2-'h,4/b ..i.. 

-~; Cj 5 s 201/48-17D .47UF RA2A474J LB ,2.15,30 CJ, 

r n 
" 

1f 3/5\4/5 

40 2'Z 2D1140-/00 tAP P-tPRB 1.0 !JF 50V) '5 % RA'2AJ05J IM8 t208)40B 

41 -
41 . 

-
43 .In 10 20IJhO-47D L.AP TANTALUM 4. 7U( 35'f,,/r:/?Q ~J3BF475K MI L~C. -2~55 tlDI ,ID 3,20 1,20~ 

I~ ~ ~ Ii 301\302,311,312., -
I 40Jf/-02 

44 b fDl ~':)Oll ~(-O.3~: 3.9 u~ 7SY C.S (3BG395K. c..210, C2.I+)C 305, 
c..31 OLC4IO]L 4\4-

41D) 414-
45 
41:> ) I 201110/-120 J 2 UP; 20'" [513 BE fl&:. K CI5 

147 I \ 201l60-bSD p ~.8 ut 35'1J~' L~ 13 BF C:>S5K 
" 

[5 

48 7 7 2DII~ 1-470 CAP TANTALUM 47 U6 bY} 10'70 C.5 } 3BB4 7b K ~t L - L 2(0(055 [4,105,203) 204-. -
3/3 flD3 .4D4 -

5043 COP 



C~~h~r MODE L CODE IDENT. RIV. 

PARTS LIST PL 1"))524-l)OX: .r it""" ~,.., 
100 )( 32274 03:~~' Producu 

TIT LE DWN R..D.L. APPROVAL i.C.O. NO. DATI SHEET 4 
NB ASSY- C!JNTROL / S£f\;VC) 

DATE 2.-24-75 W.R,TARR 2027 "9-2-7~ O'F 13 SHEETS 

I QUANTITY CIPHER 
DESCRIPTION 

VENDOR NO. VENDOR OR REFERIENCE 
ITE~I_C>D -01 PART NO. SPEC. NO. SPECIFICATION DESIG'04ATOR 

49 I I 2020/7 DIODE. -LEN f R TC. INS27A C12301 

50 t8 48 2020lg ,~ IN9/4 C£ Z-/1';JOD-JIJZ) 

I }D5 .... )D~~ 20/, 2M) 

l05. 207-21 J,3D2.. 

-3ID,313-~lb)3IB) 

t 401 t40j~,4D5)4{)~ 
4D8 ,4Jq4IJ 

51 

52 3 3 2D20/9 ZE~f.R. IN957 B LRZOb )~3 1 7, 4{)6 
53 J4 14- 20lD09 R[ C Tlf/ER... I N·4DDI L~ID~-IJ ~ZD2 ,2.1.& 

--.~ 

" 3) 1) 312,,402(103 -
54 2 2- WZOO7 DIODE PDWE~ lN/bJ2. CeJD3)J04 
55 z. ~ ZD'Z.D'Z.3 D)DDE ~082.- 28 3S J.lEWLE TT - PACkARC CR I S".1 H. 

5~ 7 7 20t008 T~A~5 iSTOR 2N 3053 QI5,IOI 1ZD' ,2.04, 
.~ 315,401 \404 

57 2'Z '2D4DO'J : IN 3054- (1101,,109 

58 5 ~ 204-010 2N3D55 Q 100 ,JD3,III,l 14, 
3JS 

59 8 {3 204012. , , 2N370Z &. 17,l1Q 305 -3/0 
6D II I J 204013 TRAN5LSTDR 2N3704 QB-n)13,1~~\ Ib)IB, 19, 

5043 CD..&... 2-0 f:j \ 4D''1 



C~fr)her MODE.L CODIIDENT. REV. 

Oalta r Produc.ts )OO~ PARTS LIST ' 32274 PL ) 3 J 52.4-{){)X r 
~ -- .. -- .--. - -

TITLE 

PWB ASSY- CJ)NTROL /S£IfVO DWN R.D .. C.. APPROVAL . I.C.O.NO. DAT • SHEET 5 
DATE 2-24-11- \A11(tTA~ . aa27 9-2-7~ Of 13 SHIETS 

QUANTITY CIPHER VENDOR NO. VENDOR' OR REFERENCE 
ITEM 

-00 -01 PART NO. DESCRIPTION SPEC. NO. SPECI F ICAT .ON DESIGNATOR· 

61 ~4 + 2D4OIS TRAN51STOR 2."13771 i(fl03.2D714D3 fWJ7 
~l .8 8 2D4D/7 jl 2.N403~ &102.,104,107, lOS, 

- . .-. - ." . \ 10)2.05,3)6)405 
(03 )10 '0 2040la 2N43D3 &)2.}20 8,30 1-30t 

-
311)312:-) 319,408 

(£ff- .3 3 21>402.5 
" 

2.N5321 Q.2D~~3J7)40b 

~5 .3 3 2040Zb T~ANSIST'OR 2N53,23 &2D2.)313,4D2. 

bb .-

(07 1\ l 1'1 2OB500-298 WJRE\SOL~rJ.l 22.G~i C.Of>f::J0 298 -ALPHA WIRE R34b 
~B 2- z. ZOOD7/-47D EES) F)( CDM P ,47 5L l 1/4 W,5% RC.~ 7G>.f,7.DJH MIL-R-390DB R332.J 3~S 
b9 l3 13 ,2CfJJ 72. -100 .~ 'DOJl, ~l PI'P,07Gr '()IJ~ 

.' I~ ~IOll/D5,1l1l I f~ ) -
;2.1,2.24,227 )23D 

3"/~ ~ 3[,7, 424, . 

• . 427,430 . ......~ .... 
70 I , 2f)007Z -/hO '~O.st, 

. " 

tcRo1C:r.IiI' ..1M ~3B 

71 l 2- 2 o DfJ 72 -180 " \SO-JL, u Re~{)76-J'8JJM . " 
R 2.0.11 40 I 

7Zf"~'~ 2M Dn.-330 ~ES FlX COMP) 3305l.11/4-Wl 5 0/0 - '"' - -. MlL-R. -3~OOS ~ -, 't fD~.I~D~ 4iJ~4jo iec.E.n7~~3JJM 

73 I I 200075-/20 RES ~\)( LDMP)J20K·)~W\ 5~ 1(2~'P")7t;:1 Z. 4.JM MIl-J(-3'ODB ~42 
73A ~3 3 2000 7Z .. Z2.0 RES 1= I" CD)t1 P 2. "l,[).Jl,. ~ W S~D i'f.CI2 tJi G- 2''1. t JM MfL-R -39OOB KJZ-J JS-.1 Z. s-

- -

5043 CDf) 



MDD£·L ~ODE IDENT. 
PL I 31 524--00X: 

REV. 
C'~'~~~r PARTS LIST T !t>;;# " :',1-- .. ~'\otI' IOOX 32274 OZf.3 ~ j'r~yr.ts 

TITLE DWN R .D.C. APPROVAL E.C~O. NO. DATI SHEET 0 
f:)'~/B A S5Y - CClVT/r.t)L / ,5Ef;}V(] 

DATE 2-24 -75 W,R.TI\RR :2027 '7-2-76 10F 13 SHEET 5 

QUANTITY CIPHER VENDOR NO. VENDOR OR REFERENCE 
ITEM 

-00 -01 j PART NO. DESCRIPTION SPEC. NO. SPECIFICATION DESIGNATOR 

74 2Jlz/i 200072-470 £'E5, Fl'X tOfJiP 470SL) '/4 W,S 0/0 £C£07G-4 7/u J'li N\1L-R-3900f R.3 7, L~4\5L) ~ 

I~ 
j. 

I~ 5S ,'lOSI ZDh\222) 
22bI3t~OJ~2b-33~ 

3~/u)5,40b~24 

42(;, 
75 Z z. 2.00072 -510 ~ 560Ji.:, !12~i207&5101 JM R207 )407 

7~ Z~J 2:£ 200073-IDO } K , if.CR..07G [02 Jfvf ~3~" ,~d\\ ,24\ 
. ~%J319)48J51)53J 

5415~'~ I ,b 7,'8,' 09, 
. 21L\2 J3\2Z9, 

335) 31'6)4/2, 

4J3\42~ 3BlD 

77,3 3 200D7'3-120 1.2.. K 1 £Ce.D76-/2 ZJN 'R '3.0' \~)7 2. ,314 
78 5 ~ 200073-150 \.S K 1 pc.E.D 7& 15.2 JM R \OSl2~35) 2~7\ 

435,437 
79 5 ~ 2DOO73-22D 2.2 K) . I2.C £:076-2~ M ~5b\ 102, lOb) . 

2. \5, L~ 15 

80 3 3 l0007.3 -30D 3K) :~Ce.Di&3D.2JM ~23~ ,:3bO ,439 
81 J I 2D0073-330 

" 
3 .. ~K. ' r ~CJ(Ollr3_"3~JM u RIID 

R2 2 2. ZOOO7~-3qO ~E5, FJX COMP} 3.9 K,' }/4 W, 5 % e~aol f:r ~:l- .J M MIL -R -39008 ~203 \403 

5043 CDIt 



-
CI~hsr MODE..L CODE IDENT. 

PL 131524-DOX 
REV. 

100X PARTS LIST . 32274 i O~ta ~ p.·ccuct5 ~-.~ ,--TITLE OWN f:.D.C. APPROVAL I.C.O. NO. DATI SHEET 7 
jP 1VB ASSY- Cf)NTROL/ SER\b 

DATE 2-24-75 W,R.TARf do2? 9-~7~ OF 13 SHEETS 

QUANTITY CIPHER VENDOR NO. VENDOR· OR REfERENCE STEM ':Dj?I·DI PART NO. DESCRIPTION SPEC. NO. SPECI FICA T ION DESIGNATOR 

93 zTz 20D073 -43D RES, FIX COMP, 4.3 K, 1/4 W, 5 % Ec£o 7G'-I3;2uM MJL-R-39DDB R24Z 442 

84 I I 20D072-91D ~~ '110J1. .. , U 11?(,.p(j7&Q II.JM ~~ 1<350 
B5 5" .~ ZDD073-~70 4JK \ EC~67bq..72JM K5D \ \03,107\ 

246,3a4.-
B6 I 1- ZDOO73-SID 5.1 K. R34) 

... 
f:CIU)76- S I~JM 

57 I , 200D73 -5fdJ 5.~K, 1<.339 
, 

ec£6765~JM 
• 

83 4 44- 2DOD7.3-820 B .. 2K, R.C£D7&i~M R2.44\245 ~44:445 
89 Z~7 2~7 200D74 .. /00 )0 K I?tP/)?&lD3JM ~~3 (+7 frCJ,59, ~3, 

b9lD, 204)21",218, 
. 220,2Z1 )310,322) 

323,325 )334.33b 

337. 340,35b,3~ 

ltz 
. - . - -- 404,41b) 4J8 ,42lJ

J 

421 

90 200074-)h[) J" K) rcc.~"6a liD ~J M 1(3+8»349 

91 '- ! , 200074·150 15K, ; 

ec~OI6IS3JM R3$2.. -
l12. ~ Cl) 2DD074-1Ef) 18 K ) . ~eD7&l~3J}Il ~ 23 2) 2~+,3·f:R1 

371 )'i-.32.,4~-4 
93 3 :3 2rxYJ74-24{J 

" 
24K U ec R()7~43 IN\ ,f R.34 2, 34 3J /,k 

94 G C.D ~DOQ74-2.70 RES FIX CDM P 2; K 1~/4·W 5 era R.C£OTJ&~13JM MIL-R-3~D08 R.2~3, 241) 243) 

5043 cop' 370,433,443 



c~ ~,",,~J~ ~p.- f'v1 :."> DEL- CODE IDENT. 
13 1_524 -CJOX 

REV. 

! ,:) 0 .~: PARTS LIST PL -,--
•. ' .. It .. J~ 32274 I 

O~ta :1 Prociu.:ts 

TITLE DWN R.D.C. APPROVAL E.C.O. NO. DATE St-1IEET 8 AlL," I /"-. i 
" 'j 1·,1-'-.L . / ~ ''' ... ""., ... - .... 

W.f<.T~RP\ 2027 7-2~&' ~ .,_~...) t '--l., ~ }.",' , I' .... _ .. : . ,,' i 

DATE 2-24-75 OF J3 SHEETS .. ....- / 

QUANrlTY CIPHER VENDOR NO. VENDOR OR REFEREiNCE 
ITEM 

-00 -D t PART NO. DESCRIPTION SPEC. NO. SPECI F ICAT .ON DESIGNATOR 
-

95 2 z. ? D '. "j' /" -:;, [ ) 
L}1, /'+ -. ,/)/ 4_ ( , --< .... L. f(ES, Fl'X. Cf;\I\P! 3(0 K\ \/4W, 5 v: , ) '!:.Cf?CY7G- '!!~ ~ 1M I.. • _" ... ~V 

. ]\ l L R .-) C'? ) ~ :' ,-. ~-5 ~i JL . K41 (i c· 
n,~" 

Q{) I 
. 

\ .' ~" ~" I 
-,' , ,.. fol) 0 

, .- .. ,,", '- .l " f) K 
1(--1 Q ~_ \. .l RC? C'7-:"· &:.,:;..:) .J ~I ,~ K~83 

97 ?~ z.. ZOOO'l4- -470 !-, 
-t I K\ ~~k:D7(.-//73JM R 35,45 

OC, Z z. ( -, '-).~. 'V! l) I D 5J K~ RCI;e07&5130M ~L 11 ,411 , . . ,;! :i/ I r" - _ I 

'... (,./ 2 2. I") rYi·f}J. - c.: bD 5bK~ ,eCte07(-J"5~3JM £214)~~ I~ .t_ .'. { -' 

~, ,.,. 
I 1 r, DC ()')4 _ ~ r: ') 82_ K ~ IRCE:'o7C"'1f~3JM R7Z " ( , 

\,..i. .)c (. .- L ; 

i i 2 z ri,"" 'L,",/C 'DC /~J'c., ..J -! ) IO"'K j U , I:-~.k:~; C> ?!~ /(:')'1" J M 'K.Z40/+40 

i(/ i I 2()(~'rl5 . 1 rn r-, 
I ,~) IhDK, Rt.:,e 076 / -i":;'.J/1/I £.1\ 

. (: ... , 

.. -- I \ 200D/~ - 1 °0 l.."")t lBOK, ~c.c' 07(.,- / d' 4J /VI ~44" 
""" I I ') J"':·j7~ ~ 200 2DOK I k 7(lRC) ?<..:".;;.04..J M R2.4l IL': "' _ _ .Ii.., . ~. 

Irs 2. .2 .~··o.j{): :' - 330 330 K, k'e£ a7(~334.jM 1(34,_335 
jtff r) Z 2000:/~,'-470 470K\ ~C'~)CJ7&<t74~'M ?.2.1l,·411 ~ 

107 2 Z r>ooCJ ""r r. I~, • t.. )1_'-iC'~~\_: /"g''-' K ;a~. t) , ~C~?C7(:r'~'2f'4vM E5B,CD2 

ID8 3 3 WD07f:, - J DO , MEG) ~CR07L"'I05' "Nt R2\~ '3~)4 419 

1[1') I 1 ZOOf} i'f.' - I Z 0 1.2. ME{;) vcLJec7G-/o? ... 5'" J~ K:3JCJ 

110 ' ) l LOOCff,· 47D " 4.7 MEG" , f V2(!R..D7C-47S.JM R4-b 

1 \ , I \ 20ff.) B 2.- 47D PES) FIX COM?, 470.rt,'1'J... 'W}5 % ,e(!J::~·()64, i I vM 
" 

R3~3 
, 

\ \2 0 ~ ~'D(O~' 100 L. ) ,,~ ,:)- RES, FIX tOMP lK \ '/fW)5% ,€CR..~OG /~..jM ~lL- R-39008 R223, 2.'~B ,358, 

3~4 )42~3 ~28 

ll3 , I 2D0022- IbL RE 5 \ METAL FilM, \~2 Jl \ l/,~ vV) I % k'Al0OD/~();= MIL -R -IDSQC} f<.381 



C:IPher MObE '- ~ODE IDE~T. 

PL 13 '524-00X 
RIV. 

)00)( PARTS LIST . 32274 T o.ta i~ Products -TITLE DWN 1(. D.t. APPROVAL I.C.O. NO. DATI SHIET 9 
PvlB ASS Y -CONTROL / SERVO DATEZ-24-75 W,R,T~~R 2027 ~-2~e 0' 13 SHEETS 

QUANTITY CIPHER VENDOR NO. VENDOR· OR REFERENCE 
ITEM 

··ot~ -01 PART NO. DESCR IPT ION SPEC. NO. SPECIFICATION DESIGNATOR -
114 l Z ZDOD2l-Zl,1 RES, METAL FILM 2"'JL, 'jBW,l % ~A/td>~b/~;::: ~lL-R-)D5D9 ~305 31\ 
115 ) J 2 000 22-59D 0 59DJL, 0 ~ toOl) 59tJO ~ 0 1<380 

116 2 z. 2(1J1J23-200 2.00 K" . ,eNI/;JD/:)~1 F R\\5,12D 
\ 17 2 z. 200023-301 3 .. 01 1<., ~foCD30//F R345) 347 
Jl8 I \ 20002~- 332 3.~2.K\ ~(oOD33-2/ 1= R\2.5 
1\9 Z Z. 20DD23·3b5 3."5 K, i,eA/toOD S G?61 F ~37b137B 

\2.0 2 z. 200D22-511 51J-n-, RAlfJ,Ol:>5110F" R3041 3Z1 
\2. , , , 200023-649 ~.49K ) ,eN1dJ'DtC491 F R)2.3 
\2.2. 4 4- l00024- IDO 10.0 K) I(e.N (pO 1> I oo.".~ . ~\1)35113S5,377 -

.123 1 \ 200D24- 121 \ 2..1 K1 ' ~ "'" 'D1.:L/.;lF R3D9 
124 3 3 200D25-)47 1.41 K, eA/'/p(1)/4? I F" R307,31~\35Z -
125 l z 2DOo 24- I bCJ '''.9 K, '€w(PDl>I",9~;: R1l3 '\8 

Ilb B 8 2ODOl3-JDD IK) .. - ~~ZlIO()/ ,c R~Z.)303,308·,3 \4} 
. I l' " 

. 1r 315, 316. 3 \8) 321--
127 ) , 2DOOZ5-/5ll RES,METAL FllM)ISO K., JIB W) 1% .eNfpOl) IS()3 F MIL-R-I0509 R353 
128 9 ~ 2..00148 -100 RES l W. 'IV. \ . r Jl.,b.5 W, 5 %, c..VV5 DALE. RZZ~l3),23bl3b~ 

3~8137~,425)431) 

43b 
129 3 3 2.00128 -25'0 RES , W,W, 1 .25JL:;.7SN , S%' tW-2..~ DALE R \00 , )04-, 'Zb -
130 I I IWO 12'd -/00 T<E.5, W.W., .IJL .3.1SW, 5 % c..W-2.& DALE R \22. 

5043 COP 



CF!~~l~,r 1\10 DE L. CODE IDENT. REV" 

PARiS LIST PL ~:7.' ,,--,) II r'(JX 
t.,.. .. "'tj 100 X 32274 I ..1 J :; .(, _"'+ - U T ::> ... :'1 ~ ,"rocuds 

TITLl DWN R. D.t. APPROVAL E.C.O. NO. DATI SHEET 10 
~\, I r" f\ ~.~:'-~, y .. ~ CONT/~\()L /' S,E~}~(\I"~) ~-" ~~ W,R.TARP, ;;b~7 9-2-76 ; 'r,t,U DATE r? '7'4 -75 OF /3 SHElTS 

1... ~"' 

QUANTITY CIPHfK VENDOR NO. VENDOR OR REfER:ENCE 
ITEM 

.. DO -0' PART NO. DESCR IPT ION SPEC. NO. SPECI F ICAT .ON DESIGNATOR 

131 4 ~ 1.00120-100 RES~ W.'N.\ , ~dl '-'1'.1 JL y .. '" I:;' \ 5% C. \V 2. B D~LE RHZJJ7. 2.0B,408 
13Z ~; 3 lOD202 -500 PO TEN T ~ 0 ?v\ E T E i< 5"0') ~, L, _);... ET 341'50 l ,.1E PCD/ Elf :lRA R 1!4~ )l1~1 124 

133 ~? 8 IDOZ 03 -lOD POiE~T'DMETcJ< 2_K E134P202 MEP tDI E It Cl',U\ \{h 0 (rl Z 0 2. 30 b 
I 

3)2) ~33IJ379) 40l 
134 3 3 20(072 9 )':>0 RL~ F\~ CO~1f' 3 ~D.n.. V4 \N ,!;" ()I/o RtRt>lG 3,::)\ ~\'f.\ M \ L - R ~ ~ 9DD & R 7 l' J 7 S, 710 

1.35 J I J Zoo/) 71-180 RIZ5", FI )( CoMP' 1.8K",Y+W.lJ""% R CR.o7G 18'l.. .J""" MJLfIlR-37oo~ R 38 S-

• 136 \ 1 '205250-5CD RE51STO r,:. PA CK ) 22 () .5c 9.}9-l- P 27() "J i _ ~ BEtKMAN U\ 

\3: \ I 205Z5()-bOO l?F5IS'TO~) P~C( 
L- '-'" l 33CLSL 8 '19-1-~ 330 BEC.KMAN U2. 

1138 i I 
139 9 ~ 203017 

I 
1. C • PLA 5T It: ,HEX 'NVERTER Sf\J 15B3bN T. I. U4 )CJ t ) 1,' 3 ) , 9) 3 \ \ 

t i i ~7,49» 3D4 

14-0 17 \7 203(': 2.1 ). c. PLA 5T\( \ &UAD 2 lNPUT SNI5B4~N T.' t VB, 1f))J 2.,14)21-24, 
I 

2b,3D\ 4·' \45 ,5/,,5'0 I 
I . 

I 5.3, 3112 \ 305 , 
i , 

\41/ 7 7 2030ZZ \, t. PLA5TIL,TRtPLE 3 INPUT SNIS8b2N T. \. ,Vb,ZD,Z5, 28,29,10,52 

1421 I I <':03IJIl> I.C. PLAST1C 1 DVAL 4- INPUT SNI5B30N T. 1. U43 

1/43 5 ~ 2.D3D 19 I. c.. PLASTIC) DUAL A~ JNfUT SN)SB44-N T. I. J 15, J7)Z 7. 3f:J[+Z 
144 2 Z 2D300l Ie: P LAS TIC.) MOMO .sTABLE qloO/ PC FAIRCH ILD 07148 

145 i I I 203037 I. C. PLASTIC.) BeD TO DECJMAL SN7442N T.J. U44 
146 3r3 jZ03041 ) . c.. PLA 5 T 1 c.) DUAL J-K FLIP-FLOP SN747foN T. \. Jlb3B39 '1 I 

5043 CDP 



~ -- 'REY. ( 
Crr,har MODEL COD! iDENT. 

PARTS LIST PL 131S24-00Xl T ! - i'·,:,.1;,~ ..... 
IbOX 32274 cf:t;1l1 ;J .. od~~' --TITLE DWN R.D.C. APPROVAL IE.C.O. HO. I.. DATE ! SH£~T II· -

r~/8 A S5 Y -CCNTRDL I SERVO DAT!2-14-7S \A).R.TARR 1~o:27 ;7-2-7~4OFI3SHEETS 
~TclUANT7rY 

, ----'--r CIPHER 
DESCRIPTION 

VENDOR NO. VfNCOR OR JH~!£~!NC! 
ITlMt';\ SPEC. NO. SPECIf'ICAT!ON' QES.GNATOR ~-oOI-OI PAl' NO. 

-
~?- T -- 2030SS - I.C.PLAST\L,DUAL PERWHERALDRIVER SN75451BP - T.I. U 32)33) 34) 35 

14B Cj' ~ 2030lD \.t PLA 5TIC DURL OP-AMP N555BV SIG~ET)LS U 18 ,lOI )ZD z.\ 
..----... _- - ~------- ..... " ... ,~-.-

I 'I t . 30',305)30", 
~--+-- -1-- r-- - . 

807.4DI1~ t- ----I '-.'-i---~' -
1491 2 Z. Z0310Z ... 001 J.L, PLAS T) C. ~ DUAL 0 NE. SHDT 5N74z:z.rN T.J: .. , I U4"/ 4 7 

:f~fl~-2-, 203006 

. 
i U J 00 \ 10 J )" D 2 l.e. val TA~ r\EC,U L~TO~ LM ~OOH N.S. 

--'-T -
I 1521 I --- --- f-' -

153 J I ZDDD13 .. 2..7b RE.S, FI)( COMP} 2.7 K, Y~WI S f>lb RCRD7C,272JM MIL- ~- 3~OO8 R4'3 
""""_. -
154 I I ZOOD 73-[,80 RES) ~'''' CO."Po, u. 8"J '/4,W1 So//,) RCR07GJ L.81.lM MIL"R-l'sc()8 R~O 

--- ---. - -
15~ ! - ..... -. 
~5bl 

, 

j .. 

li_'1 '2..ID'-'J. ZDD RElA'f 2. PDT l..~V RU)- E.I-Wt -v 7tJO 
POTTER Kz.. 6RlJMF'ELD -

~~ 210197 ~ELAY 2- PDT. R\D-E t-Wl -V I B5 PDlrE£ Kl BRO U 1="1 E LD 

1511 ) I l.J'078 SDC~ET, RE.~Y Z7EI2B POTTE2. 
BKUM fl£.LD - P07rE~ )~ \ \ 211077 ~L'P t RELAY 1..0C 2S~ BRUM FIELD - - -

1~1 f -
IID2 

~.~~ 

5043, CDP 



C\l~-l}~~r MODEL CODE IDENT. REV. 

PARTS LIST PL t31524-fL)X T ..... ;. Ii.'''.fi'' 
J () t) ,l{ 32274 Dllt;a '.;. ;)roCIJCis 

TUlE DWN £. l).C. APPROVAL f.C.O. NO. DATE SI~EET 12.. 
F)VO~' /'- (C - . ~'.i\i -rl, " .' ; . II. ) 

W,R.TARR 2027 9-2-74> OF 13 SHEETS i L) I~-' __ . 1 I ( : . i~ ,; ,'i I ., 

DATE 2-24-75 
QUANTITY CIPHER VENDOR NO. VENDOR OR REFE'U:NCE • iT!:M 

-DO -0\ PART NO. DESCRIPTION SPEC. NO. SPECIFICATION DESIGNATOR 
~-=:.~- .'---' .• 

po--.- -
" ~. · IJ' I') , 

!---~ 

(( .: t ~ 

) t:~ 
I '-I h· 

100: • t r: fO hl7 1 ;, ~: 1; r ~ n r - M '( L F\ k ~.,-0 G Co 4~ f", {.. _f) TH ERMALOY " I z. , N..... . _ t4. \. '.... .. . I l. .....J ._ 'I'" ) ~_ 

J ;.,(,1 9 .9 '210~)/3 IN 5U i. A TO R - t\~,(LA R .~. Tt] 3 43/~"":( -·2 
--' -> THE. R.MA LOY 

17(' '1'} ) , .!._L. 22- /.'/ /j r :1t'~ . SOl. '- .•.. __ 1..... _ BUSH l NG) NYLON C\P\-\ER 
J 71 AR AR I 20'199 ~ - i '"."1 _. I _' "- ".' HEA1SiNK COMPOUND 34() [)(\\/.J 

J 72 .2·1 12\ 21111f, --RAN c. \ r', r. v, 
I ::.) f r M ~, T05 77/7-44/1 THERi'~~ A L £) '( 

J7~!.9 I:) 21(J147 HEATSINK '. 
..... ()O 
I C. : HAT TXBF-03Z-D2SB IERe 

17·'.ll 
; 

j i . I I 

175 818 20f>408-0 n ::~ CJ2 E VV ) 
I 

PAN \iD. PH ll- C.~D 1 4-40 X 1/2-
171.)16 Co 207402-021 w~s }1ER) FLAT - CAD l ~4 

/77 8 B 20 74(J3 - 0 11 ·i'J~S'HE.R) CPLIT-LOC./(- LAD \ ~4 

178 2. IZ. ZD71D5 -(51 WASH ER) tNT. STAR LOCK. tAD\ )0-32 
!7C} 1- 4 2074-()~-O,g1 NUT, (-lEX j {?ADIf..) r'/f"0 CA :,) I #4 

150 " .'" zz.1 2DbtL"OI/ _ ~ II 5CREW, PAN HD. PH IL - CAD \ ~-32 X C)/;,:> L ;. 
• 

2"Z.. ! -
IBf ""1") 2.07 60't -(jB I NVl' H rx RI·': Ji) ';'/. r. ,-- f;." I "-32 Lt.... ) i i \ ;...., ,.' I . '_1"._' 

IPi J) ? 
L.t_ ll.. 207y)C:;-~31 WAS~ER ) 1 NT. STAR LOCK tA lJ \ -;:;6 

18:~ I rl 
).J j '; .. , Iz. 20710~-;J51 NUT) ~E". CAD 1 10 -32. 

5043 C III 



,. 
C'~·~'··~·r '\"1 ODE L CODE IDENT. 

PL 1.3/52..4~·OOX 
REV. 

~ ~ ,: -:.;<! ~ ".,;,;-
100)( PARTS LIST 32274 T Dii~,~ ~ P;vdlJcb 

TIT li 

(\/3 t\5~y-a)Nrh):/~'iI 
DWN R.D.C. APPROVAL l.C.O. NO. DATE SHEll J3 ./'! 
DATE Z -24 -75 W.g,lAR~ 2027 9-2-7~ OF/3 SHEETS 

~I§ -:JUANTITY CJPHER VENDOR NO. VENDOR OR REfERE'4CE 
IJEi-I. DESCRIPTION SPEC. NO. SPECI F ICAT ION DESIGNATOR • OJ-DO -D I PA~T NO. 

11r;'411(f~~' ~2oSstb--2'18 'N IRE, SOLID BLJS J 2'2CA. 2qg ALFIJh 

LR51IO" fD" 2104i3 TUBING I SHRINK HI'i- V'f -u L ';.~.~~ IC.O ~ALLY 
t-:-
iJ!if.-,0e--t f 

+ I 
• 

I I 

. 14-Ui , . T 
! 
i 

r r 
~ 
~ 

L... 
I . 
i • 
I 

t 
I 



SEU/ON II -/I 
(Z PUIUS) 

PWB 

ffi(}N L~BEl M/I~K. /ISS." l'R~T #0., MSN NO. ~ 1?EY/~/(}H LETTER.. 
F~()M "HIlTS LIST. ' 

3. I9SS Y .sHOWN IS II FIJLLY LOllbEb ?W8 I Fdl?,. j7'ECIFIt:. tlOrfFl6 ilR!;TIOI'IS SEE 
THE HPP~o~7I..llIr~ l'!;1!rs /..1$7 l>/ISH NIJN~ER.. 'F'/fRTS 1'/0 T NE£"bClJ 
WILL 'BE O!t(ITTEb l>1I1l11'f6 F/J~1l.It:.HTION OF 1955Y. 

~ iNSHLL CC>NNE.CTDR'5. ON FARSIDE. OF ISD. DISCAKD NUT FUKiOi"Htt:, NiTn 
¥ CONNECTDR (. J.EPl~CE. WITH WASHER (ITEM~) ~ NVT(ITEM ~U 
!..!J::/tillR.K. EII~H tONN£~r01e WITN 19 t:(}lO~ED PHINT [Jor R5 ~u"OW5: 

pzo = GIl££N; PZI ; leEl>; n2 ~ YELLOW. 
/lOTQ ~ 

erO"R ~ 
WI\SIH:R j fl (1) 

5TF\NbClFF (z.) 
(2 t>l ~c.. E':l) 

MfJle PIN 

73CL 

TEST PO/I'IT TO?"', 
QTY(t47) FO~ -O/~ -OllJ-DI5)-OIt, R5SY 

qTY(77) F07C -OIJ,-OI4
J
-OI7,-OI8 115S1 

\ 

IreM 7 (~lF) 
IrCM ~(lU') 

9~ HlJE'R.. W~jNER.(Z)) 
Z ~1.~1!. £3 (PZI t ~U. 

1<EF DW6 ONt Y - SEE pIL 
FOR RSSY DflSH NO. ( REY 1..Tf. 

Tnu PV"iS A 5~ y
REo":"\) I WR\Te. 

* --- 8-3-73 



-----------------------~ 

iFi00 iF-iOl 

TPIO .. I,?S-F 

PJC2.SV 
4 

J 
'5D 

Q 15 12 

i Cl 12S-C 
6 

N. 
TI- 0 

U 1::0 17 
3~OJ\. 

+5'1 
,e/20 

N 
rrt 

/2 

-+511 ~/22 

P Z 
rK2/~ 

--- ---
/3 

-

o 

TK.3/A 
74 

.s 1---4,-+-_-+-_~ 
TKtI-/8 

15 

rKS/4 
16 

f5Y 

TK6/2 

I +5\1 

~
t 2~"~Cf 

1/ I 
\ 

/8 

I i tSv 

rCI05-F 

I 
+ r'l I I 
~ 

It<.. 

+51/ 

RI36 RI37 
6S6.n. 68O.n 

+'iV 

RI38 RI39 
68o.n. 680J\. 

+'5\1 

-;-511 

.R142 
66t:'J1. 

+Sy 

R/4S 
6~ 

+SII 

RI?7 
68o.r. 

+511 

bl'J 
~ 

+'5V 

RISI 
~~ 

+SV 

RI52 RI53 
6BOJl.. 680..n.. 

TK 0 

RIS9 

R160 

R/6/ 

R/~2. 

- WUITE 
h 

£f<'A5£ 
B.AR. 

+sv ~
tBLACJr. 

el'3 ----_e--------------------
(2.JL 

12169 
II( 

Q 11/3 
MPS,6562. 

R /6 <l
II<. 

Qf2tJ 
2 N370 4-

fO.5-A 

+sv i Rill. 
4-70JL 

C12ICJ 

"fSV 

Rn 
IK.. 



---------------, 
+511 

I.?.t:_,c RI36 
~.., 68t>.n. 

4 J SDQ~I~5~~--t__+~ ~/Z~----~--------~--~~ 

~------------+_~~~--~~CL 
TK 0 

+"'\1 

RI38 R/~9 
680.,." ~8aJ\. 

~/ .R120 

;- '5 \I 

R/4() 
680.;.. 

'(12 ~/22 

-- ----- ~sv 

,R/43 
~ 

~3 RI24 

.... '5\1 

RI44 £14S 
68:).rt. ~ 

RI?6 

+'5V 

RI47 
68an 

RIst} 

+5V 

RIt/8 R/~' 
68(k 6~.1'1. 

.060 

.... ~V 
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r----' 

PARTS LIST 
CODE IDENT PL 

Cle!:!!r 32274 131512-000 

llata Products TITLE REV 
PWB ASSY - R/W or RAW MODEL 100X SHe 1 OF 1 V'/ 

~. 

DASI-i DATE 
NO. DESCRIPTION DRAWN 

01] 7 TRACK. READ AFTER WRITE, 12.5 - 25 IPS 

012 7 TRACK. READ AFTER WRITE. 25 - 45 IPS 
() 1 ::<; q TRArK READ AFTER WRITE~ 12.5 - 25 IPS 

() 1 Ll. Q TRAI,K READ AFTRR WRITE. 25 - 45 IPS 
() 1 1:; 7 TRAr.K READ/WRITE. 12.5 - 25 IPS 

01 f\ Z IBACK, BEADLWRIIE. 25 - 45 IPS 

017 9 TRAc'K. READ/WRITE. 12.5 - 25 IPS 

o 1 ~t q TRArK REAn/WRTTE 25 - 37.5 IPS 

Ole) Q TRArK REAn/WRITE. 75 IPS 

07() q TRArK REAn AFTER WRITE. 75 IPS 

071 9 IBACK, BEADLNB.IIE. 45 IPS 
022 7 TRACK 2 READ AFTER WRITE 75 IPS 

505~S COP 



PARTS LIST 
TITLE PWB ASSEHBLY - READ/WRITE OR READ AFTER WRITE 

CODE IDENT 
32274 PL 

MODEL 
100X . SH ) 

131512-0XX 

REV 
OF22' ~ B 

OWN f/';; J~H/(S()IY lf~~~ NEXT ASSY L TR DESCRIPTION OWN DATE APP DATE 

S EtIJ IbS 2 
Nle L< 7//"/,.' ./ T E c.o 171-·5" 

APP V EC.o 1784 

.z 1£(.0 1938 
PRODUCTION RELEASE flit Eta /954-

5051 C" 

AB Fcc) /180 

. 1--·----'--------------------
Dt.\SH NO. ,IUMPER TPlBLE. 
- () \I--f~7- lA-Y)~-C:-':-D~T - lj ~ }\ - J" I'lll-.3-T-D-P-\-W-\-\--4 

i\ ~H) r) \ N ., r [) PIN i 0 0 F I. t:... I B 
_____ . ____ v_;__ __ .. _ '_"_ ... __ .. _____ . ___ ~ _____ .~ _____ ... 

- 0 \ 3 f- - D \ ..,. ,'\ p~) r. . \) E - C.) H -.) 
i-- - --.--------- - -' .------- .-._ ... _-- -------.. _----------t 

- ('.) I 5" ~ - D I ~ ~\ - p)) L '- D.; E - ~'J/ H -- J ... L - JIo l.~ r J N 3 r () P J N " 
t\ · .1 b P \ \'l lTD P \ M \ 0 () F- !.. c.. 'B ------'----+_ .. _._ .. _-_.- .,---------------------

- (J \-'l ¢ - tJ \ B /\ . p» C'. ·1')~1 r. -. f,.) }4 -.J~) L - (,1 
-------_ .... --------,-----'_.-
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-. l\ L") /\ - E.,) t - r>; L -- l~, J H - J) L - M.J P n~ J rD PIN 2. I 
n F R I\~) .. ~ 1·lJ~\L3.>'1.S'~\-1.1)' l~.) 13\)33 J I3S.J 
PIN G- '!- 0 PIN ''''' DF I. ,-,. 1-3 t-------.-.---------

- D 7_D I~ - B J f_ - D) E. - G) H -J .. ,/UJ ~ To 1+ Of- r.c. 23lo(.. '---------_ .... _---------,-,-_._---_._,-- -

.L/ ,I, '1 . I~"" I (:.J (} +~.' ..,..!." 
...., 7& ~ ti' 1~' 



NOrl'E: UNDE-RLINED PEFERENCE DESIGNATORS INDICATE MULTIPLE USAGE PARTS FOR TRl\CKS 

PARTS LIST MODEL 100X 

ICOOE IOENT. 

32274 PL 131512-0XX 

.IY. 

A6 
TITLE OWN " A ..... OYAL E.C.O~ NO. DATI SHIET 2 

PWB ASSEMBLY - READ - AFTER - WRITE 
-all & --012, 7 TRACK DATE ~ 4 -75 

-, ~ "/ 
/'7-/:.) \980 8-17-7( OF Z-UHEETS 

QUANTITY CI'HI. 
ITIMD.ll~ 17 PA.' NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
13 
14 
15 

If) 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

32 

1 1 
1 1 
1 1 
4 4 
2 2 
67 67 
1 1 
12 12 
2 2 
1 1 
1 1 
2 2 
1 

1 

41 41 

21 21 
8 8 
2 2 
8 8 
7 7 
14 14 
14 14 
1 1 

1 1 

7 7 
13 13 

1 1 

5043 CDP 

~ 31512 -1 0,0 
r31510-500 
~31510-400 
731501-300 
735000-402 
~05026 
805068 
205012 
~05061 
210807 
205201 
~11002 
131511-002 
131511-001 

~01105-010 

~Ol120-500 
~01121-220 
~01121-470 
~01122-220 
~Ol122-300 
~Ol122-510 
~01122-680 
~01148-00l 

~01148-470 

~01158-00l 
~01159-100 

~01159-470 

DtKa.p,.oN 

PW BOARD-READ/WRITE 
STIFFENER, LONG 
STIFFENER BAR 
RETAINER, PIC CONNECTOR 
SPACER 
TEST POINT, .058 DIA 
CONNECTOR, PLUG (12PIN) 
PIN TERMINALS, MALE, .093 QIA 
CONNECTOR, DIP SOLDER PINS 
SWITCH, DUAL-IN-LINE 
SWITCH, COVER 
SOCKET, 14 PIN, DIP 
SPEED KIT - 7TK, 12.5-25 IPS 
SPEED KIT - 7TK, 25-45 IPS 

CAP, DISC, .01UF, 500V 

CAP, PIP MICA, 5PF,300V,±~PF 
CAP, DIP MICA, 22PF, 300V, 5% 
CAP, DIP MICA, 47PF, 300V, 5% 
CAP, DIP MICA, 220PF, 300V, 5% 
CAP, DIP MICA, 300PF, 300V, 5% 
CAP, DIP MICA, 510PF, 300V, 5% 
CAP, DIP MICA, 680PF, 300V, 5% 
CAP, POLYCARB, .001UF, 50V; 5% 

CAP, POLYCARB, .47UF, 50V, 5% 

CAP, MYLAR, .001UF, 100V, 10% 
CAP, MYLAR, .0lUF, 100V, 10% 

CAP, MYLAR,.047UF, lOOV, 10% 

VINDO. NO. 
IPIC. NO. 

61181-2 
03-09-2121 
02-09-2134 
SRE-29-PD4J 
435166-2 
435489-1 
CA-14S-10SD 

5HKS-S10 

D153C050DO 
D153E220JO 
D153E470JO 
D153E221JO 
D153E301JO 
D153E511JO 
D153E68lJO 
625BlAl02J 

625BlA474J 

WMFlDl 
WMFlSl 

WMFlS47 

VENDOI 01 
SPECI FleA T ION 

CIPHER 
CIPHER 
CI;t>HER 
CIPHER 
CIPHER 
AI'1P 
MOLEX 
MOLEX 
WINCHESTER 
AHP 
AHP 
CRT ASSY .CORP 
CIPHER 
CIPHER 

SPRAGUE 

SANGAI-10 
SANGAI'40 
SANGAM,O 
SANGAMO 
SANGAMO 
SANGAHO 
SANGAMO 
ELECTROCUBE 

ELECTROCUBE 

CDE 
CDE 

CDE 

I.F •• ENCE 
DIII.NATOI 

P20 
(P20) 
P2l,22 
SWI 
(SWl) 
XU129,130 

C25-28,3l,l18 
-129 
C4,9,130 
CI2,111 
C21,22 
C17,20 
CI 
C3,1S 
C6,11 
C24 

Cl09 

C8 
CI3,29,30,ll2-
115 
ClIO 



;.10DEL 100X PARTS LIST 
leOOE IDENT. 

32274 PL 131512-0XX 
.IV. 

fiB 
TITLE A ..... OVAL E.C.O. NO. PWB ASSEMBLY - READ - AFTER - WRITE 

-011 &-012, 7 TRACK 
--') __ ~ ___ -J '-<"/,- _ .. -
V ,/ ,) 

DATE SHEET 3 

\980 $-/7-76 0': Z LSHEETS . --
QUANTITY C "HE. 

ITEM 11 1 1 jl.zj PAIT NO. MSC •• ttl.ON 
VENDOR NO. 

33 
34 
35 
36 

29 29 
8 8 ~ 

37 1130-13 
38 
39 
40 
41 

42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 

17 17 
31 31 

1 1 

1 1 
1 1 
1 1 
2 2 
14 14 
14 14 
7 7 
"7 7 
7 7 

55 1 1 
56 7 7· 
57 14 14 
58 7 7 

59 1 1 
60 lC 10 
61 2] 2~ 

62 4: 43 

5043 CD..!.... 

IPIC. NO. 

201160-100 CAP, TANT, lUF, 35V, 10% 
201161-470 CAP, TANT, 47UF, 6V, 10% 

CS13BF105K 
CS13BB476K 

~02018 DIODE IN914 

204012 TRANSISTOR, PNP 2N3702 
2N3704 204013 TRANSISTOR, NPN 

204004 

200013-100 
200013-221 
200014-215 
200013-511 
200013-562 
200014-100 
200014-182 
200014-332 
200014-432 

200071-120 
200071-470 
200072-100 
200072-120 

200072-220 
200072-470 
200072-680 

TRANSISTOR, PNP, AUDIO 

RES, MF, 1.00K, 1/10W, 1% 
RES, MF, 2.21K, 1/10W, 1% 
RES, MF, 21.50K, 1/10W, 1% 
RES, MF, 5.11K, 1/10W, 1% 
RES, MF, 5.62K, 1/10W, 1% 
RES, MF, 10.00K, 1/10W, 1% 
RES, MF,18.20K, 1/10W, 1% 
RES, MF, 33.20K, 1/10W, 1% 
RES, MF, 43.20K, 1/10W, 1% 

MPS6562 

RN55DI001F 
RN55D2211F 
RN55D2152F 
RN55D5111F 
RN55D5621F 
RN55DI002F 
RN55D1822F 
RN55D3322F 
RN55D4322F 

RES, FIX, COMP, 120HM, 1/4W, 5% RCR07G120JM 
RES, FIX, COMP, 470HM, 1/4W, 5% RCR07G470JM 
RES, FIX, COMP, 1000HM,1/4W, 5% RCR07GIOIJM 
RES, FIX, COMP, 1200HM,I/4W, 5% RCR07G121JM 

RES, FIX, COMP, 2200HM,1/4W, 5% RCR07G221JM 
RES, FIX, COMP, 4700HM,1/4W, 5% RCR07G471JM 
RES, FIX, COMP, 6800m1,1/4W, 5% RCR07G681JM 

200073-100 RES, FIX, COMP, lK, 1/4W, 5% RCR07GI02JM 

VENDO. 01 
' .. lelfICATION 

MIL-C-26655 
MIL-C-26655 

MOTOROLA 

MIL-R-I0509 
MIL-R-I0509 
MIL-R-I0509 
MIL-R-I0509 
MIL-R-I0509 
MIL-R-I0509 
MIL-R-I0509 
MIL-R-I0509 
MIL-R-I0509 

HIL-R-39008 
HIL-R-39008 
MIL-R-39008 
MIL-R-39008 

MIL-R-39008 
MIL-R-39008 
MIL-R-39008 

.I'.IENCE 
DIIISNATOI 

Cl,2,5,10,117 
CT6-;-lT6-

CRl-16,100 

Q 3 , 2 , 7 ,r 8 , 119 
Ql , '4,5 ,r 6,104 
-11i,120 

Ql18 

R37 
R38 
R186 
R41,43 
R9,lO 
R14-;f6, 
RI5 -
Rrr 
RI8 

Rl63 
R21 
R17,24 
RI"5"6-162 

R32 
R31,39,166,172 
R13,140-153 

MIL-R-39008 R6,26,~2,28,48 
49,51,1.64, 



P-----~~----~~----------------------------------------------------~~~~~~----------------~~, ~"'DE IDENT. IIV. 

Ctr1Jh~ MODEL 100X PARTS LIST ,32'274 PL 131512-0XX liB 
I~'~ 

TITLE PWB ASSEMBLY - READ - AFTER - WRITE 
-011 &-012, 7 TRACK 

QUANTITY 

IT 1M ) 1 ] t) 1 2 
11====1::::='" 

62 

63 
64 
65 
66 
67 

68 
69 
70 
71 
72 
73 
74 
75 
76 
77 

21 21 
2 2 
9 9 
1 1 
21 2 

1 1 

2 2 
14 14 
7 7 
1 7 
7 7 
7 7 
1 1 
7 7 

78 ---9 9 1 

79 1 1 
80 1 1 
B1 
82 
83 9 9 

CI .. HII 
PAIT NO. 

200073-150 
200073-220 
200073-470 
[200073-820 
200074-100 

200074-150 

200074-270 
200074 - 4 3 0·· 
200074-470 
200074-560 
200075-100 
~00075-330 
200081-510 
200204-100 

ITEB 62 CONTINUED FROM SH. 3 

RES, FIX, COMP, 1.5K, 1/4W, 5% 
RES, FIX, COMP, 2.2K, 1/4W, 5% 
RES, FIX, COMP, 4.7K, 1/4W, 5% 
RES, FIX, COMP, 8.2K, 1/4W, 5% 
RES, FIX, COMP, 10K,. 1/4W, 5% 

RES, FIX, COMP, 15K, 1/4W, 5% 

RES, FIX, COMP, 27K, 1/4W, 5% 
RES, FIX, COMP, 43K, 1/4W, 5% 
RES, FIX, COMP, 47K, 1/4W, 5% 
RES, FIX, COMP, 56K, 1/4W, 5% 
RES, FIX, COMP, 100K,1/4W,5% 
RES, FIX, COMP, 330K,1/4W, 5% 
RES, FIX, COMP, 510HM, 1/2fri, 5% 
RES, VARIABLE, 10K, 5% 

200204-200 RES, VARIABLE, 20K, 5% 

205250-500 RESISTOR PACK, 220 OHM 
205250-600 RESISTOR PACK, 330 OHM 

~03017 I.C., HEX INVERTER, DIP 

VENDOI NO. 
"EC. NO. 

RCR07G152JM 
RCR07G222JM 
RCR07G472JM 
RCR07G822JM 
RCR07G103JM 

RCR07G153JM 

RCR07G273JM 
RCR07G433JM 
RCR07G473JM 
RCR07G563JM 
RCR07GI04JM 
RCR07G334JM 
RCR20G510JM 
ET34PI03J 

ET34P203J 

899-1-220 
899-1-330 

SN15S36N 

E.C.O. NO. DATE SHEET 4 

'~80 "8 --/7-76 OF Z L SHEETS 

VENDO. 01 
S'EClfICATION 

MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-3900S 
MIL-R-3900S 

MIL-R-3900S 

MIL-R-39008 
MIL-R-3900S 
MIL-R-3900S 
MIL-R-3900S 
MIL-R-3900S 
MIL-R-3900S 
MIL-R-3900S 
ELECTRA 

MIDLAND 

ELECTRA 
MIDLAND 

BECKMAN 
BECKMAN 

TEXAS INST. 

IIF.IENCE 
DIIIONATOI 

R168-171,173, 
175,182-1S5 
187 
R4,11,19 
R36,165 
R29,34,35 
RIi4 
R25,30,122,124 
126,12S,130, 
132,134 

R33 

R45,47 
R5,S n-
R23 
R12 
Irnr 
lITb7 
R123,125,127 
129,131,133 
135 

R7,40,42 
U129 
U130 

U11,13,16,100 
103,105,123 
124,125 

~ _____ L--L __ L---------~------------------------------~------------~~----------~------------~ 
5043 CDP 



MODEL 100X PARTS LIST 

TITLE PWB ASSEMBLY - READ - AFTER - WRITE 
-011 & -012, 7 TRACK 

OWN I~' 

QUANTITY ClltHIR 
DlK.,PJ.ON 

ITIM 9J.Ah.' .., PAaT NO. 

84 9 9 

85 1 1 
86 4 4 

87 

88 

89 
90 
91 
92 
93 
q4 
95 
96 

97 
98 
99 

8 8 

12 12 

21 21 
8 8 
4 4 
3 3 
2 2 
4 4 
3 3 
3 3 

3 3 
1 1 
4 4 

REF PWGbWG 
REF PWGDWG 

5043 C ...... 

203021 

203036 
203041 

203019 

203002 

203008 
205061-004 
210030-171 
206405-011 
206408-011 
206410-011 
1207406-081 
207408-021-

207403-011 
731006-800 
205061-001 

I.C., QUAD 2 INPUT, DIP 

I.C., QUAD 2 INPUT, DIP 
I.C., DUAL J-K FLIP-FLOP DIP 

I.C., DUAL BUFFER, DIP 

I.C., MONOSTABLE, DIP 

I . C., OP - &~P 
WASHER, FLAT - FIBRE 
STANDOFF, HEX - BRASS 1/8 
SCREW, PAN, PHIL, STL, CAD. 
SCREW, PAN, PHIL, STL, CAD. 
SCRE~v, PAN, PHIL, STL 4' CAD. 
NUT, HEX, RADIO, STL, CAD. 
WASHER, FLAT, STL, CAD. SM. PAT 
.260 MAX 0.0. 
WASHER, SPLIT LOCK, S'1~L, CAD. 
LABEL ASSY. 
WASHER, FIBER 

331512-300 SCHEMATIC, READ/WRITE"RAW 
131512-000 PWB ASSY, READ/WRITS RAW 

VENDOI NO. 
IPIC. NO. 

SN15846N 

SN7438 
SN7476N 

SN15844N 

F9601PC 

709 HC 
2191 

8100-B-0256 
4-40 x 5/16 
4-40 x 1/2 
4-40 x 5/8 
# 4 

# 4 
# 4 

2161 

!coDIIDINT. IIV. 

32274 PL 131512-0XX 118 
I.C.O. NO. DATI SHIET 5 

t980 8'- /7-76 OF'~ '2 SHIETS 

VENDO. 01 
SItECaFaCAT.ON 

TEXAS INST. 

TEXAS INST. 
TEXAS INST. 

TEXAS INST. 

FAIRCHILD 

FAIRCHILD 
H.H. SMITH 
AMATOM 

CI~HER 
H •. H. SMITH 

CIPHER 
CIPHER 

I.F.II:Nel 
DIIIGNATOI 

U9,12,15,21, 
22,106 1,107 ,109 
110 

U128 
Ul19 , 1~~0, 121 
127 

U4-8, 14l, 101. 
104 
U17,19,20,23, 
102,111-117 

U1-3 



NOTE: UNDERLINED REFERENCE DESIGNATORS INDICATE MULTIPLE USAGE PARTS FOR TRACKS 

TIT LI: 

HODEL 100X PARTS LIST 

PWB ASSEMBLY - READ - AFTER - WRITE 
-013 &-014, 9 TRACK 

QUANTITY C'''UEI 

OWN I 

ITIM 
p~3 tJll1 PAIT NO. Mac_IP,.ON 

,-' .. - ... ~ .. 
1 1 1 ~31512-100 PW BOARD-READ/WRITE 
2 1 1 1731510-500 STIFFENER, LONG 
3 1 1 r31510-400 STIFFENER.BAR 
4 4 4 r?31501-300 RETAINER, PIC CONNECTOR 
5 2 2 D'35000-402 SPACER 
6 77 77 1205026 TEST POINT, .058 DIA. 
7 1 1 ~05068 CONNEC'rOR, PLUG (12 PIN) 
8 12 1~ ~05012 PIN TERMINALS, MALE, .093 DIA. 
9 2 2 t205061 CONNECTOR, DIP SOLDER. PINS 
10 1 1 1210807 SWITCH, DUAL-IN-LINE 
11 1 1 1205201 SWITCH, COVER 
12 2 2 ~11002 SOCKET, 14 PIN, DIP 
13 
14 1 b..31512-902 SPEED KIT -9TK, 12.5-25 IPS 
14 1 P-31512-901 SPEED KIT -9TK, 25 - 45 IPS 
15 49 49 201105-010 CAP, DISC, .01UF, 500V, 

16 27 27 ~01120-500 CAP, DIP MICA, 5PF, 300V,±~PF 
17 10 10 ~01121-220 CAP, DIP MICA, 22PF, 300V, 5% 
18 2 2 ~01121-470 CAP, DIP MICA, 47PF, 300V, 5% 
19 10 10 ~01122-220 CAP, DIP .MICA, 220PF, 300V, 5% 
20 9 9 ~01122-300 CAP, DIP MICA, 300PF, 300V, 5% 
21 18 18 tz01122-510 CAP, DIP MICA, 510PF, 300V, 5% 
22 18 18 ~OI122-680 CAP, DIP MICA, 680PF, 300V, 5% 
23 1 1 ~Oll48,001 CAP, POLYCARB, .001UF, 50V, 5% 
24 
25 1 1 ~Oll48-470 CAP, POLYCARB, .47UF, 50V, 5% 
26 
27 
28 
29 
30 9 9 ~01l58-001 CAP, MYLAR, .OOlUF, lOOV, 10% 
31 15- 15 ~01l59-100 CAP, MYLAR, .OlUF, 10OV, 10% 

32 1 1 ~01159-470 CAP, MYLAR, .047UF, 10OV, 10% 

5043 CD .. 

. 1e0DI IDINT. 

32274 PL 131512-0XX 
IIV. 

AB 
I.C.O. NO. 

I. 
DATI SHIIT 6 

g-I7···7' Of Z 'Z..SHIITS 

VINDOI NO. VENDOI 01 II'.IINCE 
IPEC. NO. ' .. ICI fiCA T ION DIII_NATOI 

CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 

61181-2 Al-'lP 
03-09-2121 MOLEX P20 
02-09-2134 MOLEX (P20) 
SRE-29-PD4J WINCHESTER P21,22 
435166-2 AMP SW1 
435489-1 A..~P (SW1) 
CA-14S-10SD CKT ASSY COR t>XU129,130 

CIPHER 
CIPHER 

5HKS-SIO SPRAGUE C25-28,31,118 
-129 

D153C050DO SANGANO C4,9,130 
D153E220JO SANG&1\10 c1i;'!11 
D153E470JO SANGAHO C2T,22 
D153E221JO SANGAMO C17,20 
D153E301JO SA..~GAMO C7 
D153E5llJO SANGAMO CJ,15 
D153E681JO SANGAMO CG,ll 
625B1A102J ELECTROCUBE CZ4-

625B1A474J ELECTROCUBE C109 

WMF10l CDE C8 
WMF1Sl COE CT3,29,30,112-

rrr 
WMF1S47 COE ClIO 



MODEL 100X PARTS LIST 
ICOOE IDENT. 

32274 PL 131512-0XX 

TITLE OWN i ~ ... - A ..... OVAL E.C.O. NO. DATE SHEET 7 PW8 ASSEMBLY - READ - AFTER - WRITE 
-013 &-014, 9 Tfu\CK DA T E ;.>, ': -. .' 

~/~--~ # 

-"', '--" ~~ le\80 ?> -- /776 OF :-- ~- SHEETS 

(.'HII 
P"IT NO. 

VINDOI NO. 
SPEC. NO. 

VENDOR O. 
' .. ECIF.CATION 

l.f.IENCE 
DES.ClNtlTOI 

I QUANTITY 

ITIMt11 lb 1 ,1 
==.:~ .. ~!~~-~a~~ __ a.=-~~.a __ ~Ea __ .... __________ am ____ ~ ____________ ~~~=-" __ -===~E:==~=-.... ~ 

33 37 37 
34 10 10 
35 
36 
37 ~45145 
38 
39 
40 21 21 

41 39 39 

42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 

1 1 

1 
1 
1 
.") 
L. 

1 
1 
1 
2 

18 18 
18 If 
9 9 
9 9 
9 9 

1 1 
9 9 
18 18 
9 9 
1 1 
12 12 
27 27 
51 51 

L01160-100 
1201161-470 

~02018 

t204012 
'204013 

1204004 

1200013-100 
t200013-221 
200014-215 
200013-511 
~OOOI3-562 
200014-100 
200014-182 
200014-332 
200014-432 

200071-120 
200071-470 
200072-100 
200072..;.120 
200072-220 
200072-470 
1200072-680 
200073-100 

CAP, TANT, 17iF, 35V, 10% 
CAP, TANT, 47UF, 6V, 10% 

DIODE 

'I'RANSISTOR, PNP 
TRANSISTOR, NPN 

TRANSISTOR, PNP, AUDIO 

RES, MF, I.OOK, 1/10W, 1% 
RES, MF, 2.2IK, 1/10W, 1% 
RES, MF, 21.50K, 1/10W, 1% 
RES, MF, 5.IIK, 1/10W, 1% 
RES, MF, 5.62K, 1/10W, 1% 
RES, MF, 10.00K, 1/10W, 1% 
RES, MF, 18.20K, 1/10W, 1% 
RES, MF, 33.20K, 1/10W, 1% 
RES, MP, 43.20K, 1/10W, 1% 

RES, FIX, COMP, 12 OHM, 1/4w,5% 
HES, FIX, COHP, 47 OH.r-~[, 1/4w,5% 
RES, FIX, COMP, 100 OHM,I/4W,5% 
RES, FIX, COMP, 120 OHM,I/4W,5% 
RES, FIX, COMP, 220 OP~,1/4W,5% 
RES, FIX, COMP, _~7a OHM,I/4W,5% 
RES, FIX, COMP, 680 OHM,1/4W,5% 
RES, FIX, COMP, lK, 1/4W, 5% 

CS13BFI05K 
CS13BB476K 

IN914 

2N~7()2 

2N3704 

MPS6562 

RN55D1001F 
RN55D2211F 
RN55D2152F 
RN55D5111F 
RN55D5621F 
RN55D1002F 
RN55D1822p 
RN55D3322F 
RN55D4322F 

RCR07G120JIvl 
RCR07G470JH 
RCR07G101JM 
RCR07G121JM 
RCR07G221JM 
RCR07G471JM 
RCR07G681JM 
RCR07GI02JM 

MIL-C-26655 
MIL-C-26655 

MOTOROLA 

MIL-R-I0509 
MIL-R-I0509 
MIL-R-I0509 
HIL-R-10509 
I1IL-R-I0509 
MIL-R-I0509 
MIL-R-I0509 
MIL-R-I0509 
HIL-R-10509 

MIL-R-39008 
HIL-R-39008 
MIL-R-39008 
HIL-R-39008 
HIL-R-39008 
HIL-R-39008 
I-~ I L - R - 390 08 
I1IL-R-39008 

Cl,2,5,10,117 
C16;IIe;-

CRl-16,100 

Q3,2,7,8,119 
QT,1f,5,6,100-
117-;-120 

Ql18 

R37 
R38 
R186 
R41,43 
R9,10 
R14-;-I6 
iIT5-
R22 
R18 

R163 
R21 
R17,24 
R154-162 
R32 
R31,39,166,172 
RI3,136-153 
R6,26,.£I,28, 
48,49,51,164, 
168-171,173, 
175 I 1821-185 L 18 ~ L-__ ~~ __ ~~ __________ ~ ______________________________ ~ ______________ ~c __________ ~ __ ~ ________ __ 

5043 CDP 



.IV . 

MODEL 100X PARTS LIST 
iCODIIOENT. 

. 32274 PL 131512-0XX f}B 

OWN I \ A ..... OVAL /". I.C.O. NO. DATI SHIET 8 TITLE PWB ASSE~-1BLY - READ - AFTER - WRITE 
-013 &-014, 9 TRACK 

to------..... -1.---::::;1 / ..... ,. ')980 
i / '\ 

DATI ;'. I· '-..::: / ( _'.' 8-17-76 OF 2 ""LSHEETS 

QUANTITY 
ITIM .. --.-.......-... 

rll~{hlLl' 

C"HI. 
PAIT NO. 

63 
64 
65 
66 
67 

68 
69 
70 
71 
72 
73 
74 
75 
76 
77 

78 
79 
80 
81 
82 
83 

84 

27 27 
2 2 
1] 11 
1 1 
27 27 

1 1 

2 2 
18 If: 
9 9 
9 9 
9 9 
9 9 
1 1 
9 9 

11 1 .. 
1 1 
1 1 

9 9 

11 11 

5043 CD' 

J 

200073-150 
200073-220 
200073-470 
200073-820 
200074-100 

200074-150 

200074-270 
200074-430 
200074-470 
200074-560 
200075-100 
200075-330 
200081-510 
200204-100 

200204-200 
205250-500 
205250-600 

203017 

203021 

RES, FIX, CaMP, 1.5K, 1/4W, 5% 
RES, FIX, COMP, 2.2K, 1/4W, 5% 
RES, FIX, COMP, 4.7K, 1/4W, 5% 
RES, FIX, COMP, 8.2K, 1/4W, 5% 
RES, FIX, COMP, 10K, 1/4W, 5% 

RES, FIX, COMP, 15K, 1/4W, 5% 

RES, FIX, COMP, 27K, 1/4W, 5% 
RES, FIX, COMP, 43K, 1/4W, 5% 
RES, FIX, COMP, 47K, 1/4W, 5% 
RES, FIX, COMP, 56K, 1/4W, 5% 
RES, FIX, COMP, lOOK, 1/4W,5% 
RES, FIX, COMP, 330K, 1/4w,5% 
RES, FIX, COMP, 510HM,1/2W,5% 
RES, VARIABLE, 10K, :5% 

RES, VARIABLE, 20K,5% 
RESISTOR PACK, 220 OHM 
RESISTOR PACK, 330 OHM 

I.C., HEX INVERTER, DIP 

I.C., QUAD 2 INPUT, DIP 

VINDOR HO. 
I"IC. NO. 

RCR07G152JM 
RCR07G222JM 
RCRD7G472JM 
RCR07G822JM 
RCR07G103JM 

RCR07G153JM 

RCR07G273JM 
RCR07G433JM 
RCR07G473JM 
RCR07G563JM 
RCR07G104JM 
RCR07G334JM 
RCR20G510JM 
ET34P103J 

ET34p203J 
899-1-220 
899-1-330 

SN15836N 

SN15846N 

VENDOR OR 
S .. ICIFICATION 

MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 

MIL-R-39008 

MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
ELECTRA 

MIDLAND 

E/M 
BECKMAN 
BECKMAN 

TEXAS INST. 

TEXAS INST.· 

IIF •• INCI 
DIIIGNATOI 

R4,11,19 
R36-;T6S
R29,34,35 
R174 
R25,30,122,124 
126,128,130, 
132,134,118,12~ 

R33 

R45,47 
R5,8, 
iU-
R23 
R12 
imr 
R167 

R123,125,127 
129,131,133, 
135,11~,121 

R7,40,42 
ITI29 
U130 

U11,13,16,100 
103,105,123, 
124,125 
U9,12,15,21, 
22,106,107,109 
110,108,18 



TITLE 

MODEL 100X PARTS LIST 
PWB ASSEMBLY - READ - AFTER - WRITE 
-013 &-014, 9 TRACK 

DWN 

iCOOIIDINT. RIV 

32274 PL 131512-0XX flF) 

A ..... OVAl . I.C.O. NO. 

.~' ;/ ~/ ~"< I
J 

(t"" ~)~ 
" 'I ~/ ~~J 

DATE SHIIT 9 

-8 17 If.:, OF Z UHEE'S 

~--r-------~--------__ ------------------------~~--____ --~--------~~----"---~~----~------~ QUANTITY C'PHII 
ITIM 

In 1 ,1 'AIT NO. n 1 '"'l -, 
85 1 1 203036 
86 5 5 203041 

, 
87 8 8 203019 

88 1.1 Ii 203002 

89 2 2 203008 
90 8 8 205061-004 
91 4 4 210030-171 
92 3 3 206405-011 
93 2 2 206408-011 
94 4 4 206410-011 
95 3 3 207406-081 
96 3 3 207408-021 

97 3 3 207403-011 
98 1 1 731006-800 
99 4 4 205061-001 

REF DWG DHr, 331512-300 
REF DWG DWG 131512-000 

5043 CD' 

MIC.'PltON 

I. C. , QUAD 2 INPUT, DIP 
I. C. , DUAL J-K FLIP-FLOP DIP 

I . C . , DUAL BUFFER, DIP 

I . C. 1 MONOSTABLE, DIP 

I . C. , OP-AHP 
WASIIER, FLAT - FIBRE 
STANDOFF, HEX - BRASS 1/8 
SCREW, PAN, PHIL, STL, CAD. 
SCREW, PAN, PHIL, STL, CAD. 
SCREW, PAN, PHIL, STL, CAD. 
NUT, HEX, RADIO,STL, CAD. 
WASHER, FLAT, STL, CAD. SM. 

.260 MAX O.D. 
WASHER, SPLIT LOCK, STL, CAD 
LABEL ASSY. 
WASHER, FIBER 

SCHEMATIC, READ/WRITE1RAW 
PWB ASSY, READ/WRITEJ RAW 

VINDOI NO. 
S .. IC. NO. 

SN7438 
SN7476N 

SN15844N 

F9601PC 

709 HC 
2191 

8100-B-0256 
4-40 x 5/16 
4-40 x 1/2 
4-40 x 5/8 
# 4 

PAT. 
# 4 
# 4 

2161 

VINDOR 01 
' .. IClfICATION 

TEXAS INST. 
TEXAS INST. 

TEXAS INST. 

FAIRCHILD 

FAIRCHILD 
H.H. SMITH 
AMATOM 

CIPHER 
H .. H. SMITH 

CIPHER 
CIPHER 

II'.IINCI 
DISIGNAIOI 

U128 
UI19,120,121 
127 126 , 

U4-8,14,101, 
104 
UI7,19 j,20,23 
102,11J.-117 
Ul18, 1~~2 
UI-3 



NO':.'E: UNDERLINED REFERENCE DESIGNATORS INDICA'rE MULTIPLE USAGE PARTS FOR TRACKS 

HODEL 100X PARTS LIST 
TITLE PWB ASSEMBLY - READ/WRITE 

-015 &-016, 7 TRACK DATE .-' - 'j •• ;, 

QUANTifY CI'HEI 
ITI,..I 0 -I r:; b 1 c; PAIlT NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
13 
14 
15 

1 
1 
1 
4 .. , 
~. 

1 
1 
1 
4 
2 

67 67 
1. 1 
12 12 
2 
1. 
1. 
2 
1. 

2 
1. 
1 
2 

1 

41 41 

16 1 21 21 
17 8 8 
18 2 2 
19 8 8 
20 7 7 
21 I 14 14 
22 I 14 14 
23 1 1 
24 
25 
26 
27 
28 
29 
30 
31 

1 1 

7 7 
1~ 1: 

f73151.2-100 
731510-500 
1731510-400 
1731501-300 
1735000-402 
~05026 
205068 
~05012 
1205061 
210807 
1205201 
1211002 
131511-002 
131511-001 

1201105-010 

201120-500 
201121-220 
201121-470 
201122-220 
201122-300 
201122-510 
201122-680 
201148-001 

PW BOARD-READ/WRITE 
STIFFINER, LONG 
STIFFINER BAR 
RETAINER, PIC CONNECTOR 
SPACER 
TEST POINT, .058 DIA 
CONNECTOR, PLUG (12PIN) 
PIN TER~INALS, MALE .093 DIA 
CONNECTOR, DIP SOLDER PINS 
SWITCH, DUAL-IN-LINE 
SWITCH, COVER 
SOCKET, 14 PIN, DIP 
SPEED KIT 7TK, 12.5-25 IPS 
SPEED KIT 7TK, 25-45 IPS 

CAP, DISC, .01UF, 500V, 

CAP, DIP MICA, 5PF, 300V,±1/2PF 
CAP, DIP MICA, 22PF, 300V, 5% 
CAP, DIP MICA, 47PF, 300V, 5% 
CAP, DIP MICA, 220PF, 300V,5% 
CAP, DIP MICA, 300PF, 300V,5% 
CAP, DIP MICA, 510PF, 300V,5% 
CAP, DIP MICA, 680PF, 300V,5% 
CAP, POLYCARB, .001UF, 50V, 5% 

201148-470 CAP, POLYCARB, .47UF, 50V, 5% 

201158-001 ' CAP, MYLAR, .001UF, 100V, 10% 
201159-100 CAP, MYLAR, .01UF, 100V, 10% 

VINDOI NO. 
IPIC. NO. 

61181-2 
03-09-2121 
02-09-2134' 
SRE-29-PD4J 
435166-2 
435489-1 
CA-14S-10SD 

5HKS-SIO 

D153C050DO 
D153E220JO 
D153E470JO 
D153E221JO 
D1S3E301JO 
D153ES11JO 
D1S3E681JO 
62SB1AI02J 

62SBIA474J 

WMF1Dl 
WMF1Sl 

IIV. iCODE IDENT. 

32274 PL 131512-0XX itS 
E.~.O'f'.HO. DATI SHIET 10 

\" 60 3-17-7b OF Z'"LsHEETS 

VENDO. 01 
SIlECI F ICAT ION 

CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
AMP 
MOLEX 
MOLEX 
WINCHESTER 
ANP 
AHP 
CKT ASSY CORP 
CIPHER 
CIPHER 

SPRAGUE 

SANGAMO 
SANGAMO 
SANGAJ.\10 
SANGA..~O 

SANGAMO 
SANGAMO 
SANGAMO 
ELECTROCUBE 

ELECTROCUBE 

CDE 
CDE 

IIFIIINCE 
DIIIONATO. 

P20 
(P20) 
P21,22 
SWl 
(SW1) 
XU129,130 

C2S-28,31,118 
=I29-
C4,Q,130 
C12~1rr
C21,22 
C17,20 
C/ 
C!,15 
c6,11 
C24 

CI09 

C8 
CT3,29,30,112-
1"IT ~~ __ ,~~ __ ~ ________ -4 ______________________________ ~ ______________ ~ __________ ~ ______ ~ ____ ~ 

50431 C:D' 



MODEL 100X PARTS LIST 

TITLE PWB ASSEMBLY - READ/WRITE 
-015 & -016, 7 TP~CK 

OWN '", 

DATE .-." I' 

32 
33 

1 1 
30 30 

34 8 8 
35 
36 
37 J 14~14 
38 
39 
40 17 17 
41 31 3J 

42 1 1 
43 
44 
45 1 1 
46 1 1 
47 1 1 
48 2 2 
49 14 14 
50 14 14 
51 7 7 
52 7 7 
53 7 7 
54 
55 1 1 
56 7 7 
57 14 14 
58 7 7 
59 1 1 
60 10 10 
61 21 21 
62 43 4J 

5043 CD~ 

~01159-470 
~01160-100 

~01161-470 

202018 

'204012 
~040I3 

204004 

200013-100 
f200013-221 
200014-215 
200013-511 
200013-562 
200014-100 
200014-182 
200014-332 
200014-432 

200 r) '7 1--12 J 
.~ 0 0 0 7 1 -- t1 7 () 
200072-100 
200072-120 
200072-220 
200072-470 
200072-680 
200073-100 

CAP, MYLAR, .047UF, 100V, 10% 
CAP, TANT, lUF, 35V, 10% 

CAP, T~NT, 47UF, 6V, 10% 

DIODE 

TRANSISTOR, PNP 
TRANSISTOR, NPN 

TRANSISTOR, PNP, AUDIO 

RES, MF, 1.00K, 1/10W, 1% 
RES, MF, 2.21k, 1/10W, 1% 
RES, MF, 21.50K, 1/10N, 1% 
RES, MF, 5.11K, 1/10W, 1% 
RES, MF, 5.62K, 1/10W, 1% 
RES, MF, 10.00K, 1/10W, 1% 
RES, MF, 18.20K, 1/10W, 1% 
RES, MF, 33.20K, l/lOW, 1% 
RES, MF, 43.20K, 1/10W, 1% 

RES, FIX CaMP, 12 OIIH, 1/4W, 5% 
HES, FIX COMP, 47 OHM, 1/4W, 5% 
RES, FIX COHP, 1000HM, 1/4W, 5% 
RES, FIX COMP, 1200HM, 1/4W, 5% 
RES, FIX CaMP, 2200HM, 1/4W, 5% 
RES, FIX COMP, 4700HM, 1/4W, 5% 
RES, FIX COMP, 6800HM, 1/4W, 5% 
RES, FIX COMP, 1 K, 1/4W, 5% 

VINCOR NO. 
S'IC. NO. 

WMF1S47 
CS13BFI05K 

CS13BB476K 

1N914 

2N3702 
2N3704 

HPS6562 

RN55DI00IF 
RN55D2211F 
H.N55D2152F 
RN55D5111F 
RN55D5621F 
RN55DI002F 
RN55D1822F 
RN55D3322F 
RN55D4322F 

RCR07G120J~1 

RCR07G470JM 
RCR07GI0IJM 
HCR07G121JM 
RCR07G221JM 
RCR07G471JM 
RCR07G681JM 
RCR07GI02JM 

ICODI IDINT. 
32274 PL 131512-0XX 

DATI S~IIET 11 

~ - /7" 7' OF 7 '":. SHEETS 

VENDOR oa 
S .. EClfICAT.ON 

CDE 
MIL-C-26655 

MIL-C-26655 

MOTOROLA 

MIL-R-I0509 
NIL-R-I0509 
HIL-R-I0509 
MIL-R-I0509 
!1IL-R-10509 
HIL-R-I0509 
MIL-R-I0509 
MIL-R-I0509 
MIL-R-I0509 

fJ1IT,-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 

a.FIIIINel 
DIII.NAToa 

ClIO 
Cl,2,5,10,23, 
IT7- --
C16,116 

CRl-16,17;lOO 

Q2,3,7,8,119 
Qr,'4,5,6,104 
-117,120 
Ql18 

R37 
H38 
R186 
R41,43 
R9,10 
H14,16 
R1S 
ITIT 
1{18 

RI63 
R21 
R11,24 
i~156=r62 
R32 
R31,39,166,172 
R13,140-153 
R6, 26 ,?:..1,~, 48 
49,51,164,168-
171.173.175 



r------'--------T------------------------------------------------------¥------~--------------~~---!coDEIDENT. IIV. 

MODEL 100X PARTS LIST , 32'274 PL 131512-0XX flB 

TITLE PWB ASSEMBLY - READ/WRITE DATE SHEET 12 
-015 &-016, 7 TRACK g--J 7 -7(' Of 2 -LSHEETS 

QUANTiTY C"HII VENDOI NO. VENDOR 01 l.f.IENCE 
IT IM ... - ...... ---...-... ..SC., .. , tON 

~==~:~~~~.b~l~h~~~'-A-.-T--N-Om·~P=a=--a=~ __ --------------~----+-~I-'-E-C. __ N_O_ ... ~~S'cl=C~I~fl~C~A-T-IO=N-=~~D~I~I~IG~N~A~'~O~.~~ 
62 ITEM 62 CONTINUED FROM SHe 11 R182-185,187 
63 21 21 200073-150 RES, FIX CaMP, 1.5K, 1/4W, 5% RCR07G152JM MIL-R-39008 R4,11,19 
64 2 2 200073-220 RES, FIX COMP, 2.2K, 1/4W, 5% RCR07G222JM MIL-R-39008 R36~6S-
65 9 9 ~00073-470 RES, FIX COMP, 4.7K, 1/4W, 5% RCR07G472JM MIL-R-39008 R29,34,35 
66 1 1 200073-820 RES, FIX COMP, S.2K, 1/4W, 5% RCR07G822JM MIL-R-39008 R174 
67 21 21 200074-100 RES, FIX COMP, 10K, 1/4W, 5% RCR07G103JM MIL-R-39008 R25,30,122,124 

126,12S,130, 

68 1 1 
69 1 1 
70 2 2 
71 1~1 1~ 

72 7 7 
73 7 7 
74 7 7 
75 7 7 
76 1 1 
77 7 7 

78 9 9 

79 1 1 
80 1 1 
81 
82 
83 9 9 

84 9 9 

85 
86 4 4 

200074-150 
200074-240 
200074-270 
200074-430 
200074-470 
200074-560 
200075-100 
200075-330 
200081-510 
200204-100 

RES, FIX COMP, 15K, 1/4W, 5% 
RES, FIX COMP, 24K, 1/4W, 5% 
RES, FIX COMP, 27K, 1/4W, 5% 
RES, FIX COMP, 43K, 1/4W, 5% 
RES, FIX COMP, 47K, 1/4W, 5% 
RES, FIX COMP, 56K, 1/4W, 5% 
RES, FIX COMP, 100K,1/4W, 5% 
RES, FIX COMP, 330K,1/4W, 5% 
RES, FIX COMP, 510HM, 1/2W, 5% 
RES, VARIABLE, 10K, 5% 

200204-200 RES, VARIABLE, 20K, 5% 

205250-500 RESISTOR PACK, 220 OHM 
205250-600 RESISTOR PACK, 330 OHM 

203017 I.C., HEX INVERTER, DIP 

203021 I.C., QUAD 2 INPUT, DIP 

203041 I.C., DUAL J~K FLIP-FLOP DIP 

RCR07G153JM 
RCR07G243JM 
RCR07G273JM 
RCR07G433JM 
RCR07G473JM 
RCR07G563JM 
RCR07G104JM 
RCR07G334JM 
RCR20G510JM 
ET34P103J 

ET34p203J 

899-1-220 
899-1-330 

SN15836N 

SN15846N 

SN7476N 

MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-3900S 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
ELECTRA 

MIDLAND 

ELECTRA 
MIDLAND 

BECKMAN 
BECKMAN 

TEXAS INST. 

TEXAS INST. 

TEXAS INST. 

132,134 
R33 
R50 
R45,47 
R5,8 
R3 -
R2"3 
R12 
R20 
RIb7 

R123,125,127, 
129 ,131',133, 
135 

R7,40,42 
U129 
U130 

U11,13,16,100 
103,105,123, 
124,125 
U9,12,15,21, 
22,106,101, 
109,110 

U119,120,121,127 ~~ __ ,~~ __ ~ ________ ~ ______________________________ _L ____________ ~~ __________ ~ ______ ~ ____ ~ 

5043 CD' 



HODEL lOOX PARTS LIST 
ICODIIDINT. 

32274 PL 131S12-0XX 

IIV. 

1J5 
-

C~r~~t-:r 
Cdtt ~. :7t.:'1'.~IiC.. 

TITLI PNB ASSEMBLY - READ/WRITE 
-015 &-016, 7 TRACK 

OWN i AP~OVAl -? I.C.O. NO. DATE SHIET 13 

.... D-A-TE-.' .-. ,---.I i:'P~") 1'180 8 - J I-i{. Of 2 1-SHEETS 

VENDOI NO. l.f.IINCI 
DESIGNATOI 

QUANTITY 
IT IM.....-.---... 

01 sb 16 ~~~~:~~.a~~"~"~~ ____ ~ ______ ~ __ " ________________ "~ ________ " __ ~EC=m------~~==:E=Z~--~ 
CIPHII 

PAl' NO. IPEC. NO. 
VENDOR 01 

SPECifiCATION 

TEXAS INST. U4-8,14,101, 
104 
U10,17,19,20, 
23,102,111-117 
U1-3 

87 8 8 

88 13,13 

89 21 2] 
90 8 8 
91 4 4 
92 3 3 
93 2 2 
94 4 4 
95 3 3 
96 3 3 

97 3 3 
98 1 1 
99 4 4 

~EF bWCpWG 
REF bWGDWG 

5043 CD~ 

~03019 

~03002 

203008 
205061-004 
210030-171 
206405-011 
206408-011 
206410-011 
207406-081 
207408-021 

207403-011 
731006-800 
205061-001 

I.C., DUAL BUFFER, DIP 

I.C., MONOSTABLE, DIP 

I.C.,OP-AMP 
WASHER, FLAT - FIBRE 
STANDOFF, HEX - BRASS 1/8 
SCRE\~, PAN, PHIL, S'fL, CAD. 
SCREW, PAN, PHIL, STL, CAD. 
SCREW, PAN, PHIL, STL, CAD. 
NUT, HEX, RADIO, STL, CAD. 
WASHER, FLAT, STL, CAD. SM. PAT 

.260 MAX 0.0., 
WASHER, SPLIT LOCK, STL, CAD. 
LABEL, ASSY. 
WASHER, FIBER 

331512 - 300 SCHEMATIC, READ/WRITE" RAW 
131512-000 PWB ASSY, READ/WRITE ... RAW 

SN1S844N 

F9601PC 

709 HC 
2191 
8100-B-0256 
4-40 x 5/16 
4-40 x 1/2 
4-40 x 5/8 
# 4 

# 4 
# 4 

2161 

FAIRCHILD 

FAIRCHILD 
I.H. SMITH 
AMATOM 

CIPHER 
H. H. SMITH 

CIPHER 
CIPHER 



NOTE: UNDERLINED REFERENCE DESIGNATORS INDICATE MULTIPLE USAGE PARTS FOR TRACKS 

MODEL 100X PARTS LIST 

TITLE PWB ASSEMBLY - READ/WRITE DWN .. ) " ,'

DATE ." ~1" ,..~ -017 &-018, 9 TRACK 

11.1 
21.1 
31.1 
44.4 
522 
6 77 77 
711 
8 12 12 
922 
10 1 1 
11 1 1 
12 2 2 
13 
14 1 
14 1 
15 I 49 49 

16 27 27 
17 10 10 
18 2 2 
19 10 Ie 
20 9 9 
21 18 IE 
22 I 18 1~ 

23 1 1 
24 
25 1 1 
26 
27 
i8 
29 
30 9 9 
31 15 15 

0431 CD' 

~31512-100 
~31510-500 
~31510-400 
rJ31501-300 
~35000-402 
t;205026 
~05068 
~05012 
~05061 
~10807 
~05201 
211002 

131512-902 
131512-901 
201105-010 

1201120-500 
1201121-220 
1201121-470 
1201122-220 
t201122-300 
1201122-510 
~01122-680 
1201148-001 

1201148-470 

;201158-001 
201159-100 

"Ka,p'tON 

PW BOARD-READ/WRITE 
STIFFINER, LONG 
STIFFINER BAR 
RETAINER, PIC CONNECTOR 
SPACER 
TEST POINT, .058 DIA 
CONNECTOR, PLUG (12 PIN) 
PIN TERMINALS, MALE .093 DIA 
CONNECTOR, DIP SOLDER PINS 
SWITCH, DUAL-IN-LINE 
SWITCH, COVER 
SOCKET, 14 PIN, DIP 

SPEED KIT, 9 TK,12.S-25 IPS 
SPEED KIT, 9 TK, 25-45 IPS 
CAP, DISC, .01UF. 500V 

CAP, DIP MICA, 5PF, 300V,±1/2PF 
CAP, DIP MICA, 22PF, 300V, 5% 
CAP, DIP MICA, 47PF, 300V, 5% 
CAP, DIP MICA, 220PF, 300V, 5% 
CAP, DIP MICA, 300PF 300V, 5% 
CAP, DIP MICA, 510PF, 300V, 5% 
CAP, DIP MICA, 680PF, 300V, 5% 
CAP, POLYCARB, .001UF, sOV, 5% 

CAP, POLYCARB, .47UF, 50V, 5% 

CAP, MYLAR, .001UF, 100V, 10% 
CAP, MYLAR, .OlUF, lOOV, 10% 

VINDOR NO. 
'PIC. NO. 

61181-2 
03-09-2121 
02-09-2134 
SRE-29-PD4J 
435166-2 
435489-1 
CA-14S-10SD 

SHKS-SI0 

D153C050DO 
D153E220JO 
D153E470JO 
D153E221JO 
D153E301JO 
D153E511JO 
D153E681JO 
62SF1AI02J 

625BIA474J 

WMFIDl 
WMFlS1 

IIV. IeODE IDENT. 

32274 PL 131512-0XX f113 
I.C.O. NO. DATI SHIET 14 

:\<180 8-/7-7' Of 2. :'SHEETS 

VENDoa 01 
S'ECI f ICAT ION 

CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
AMP 
HOLEX 
MOLEX 
WINCHESTER 
AMP 
AMP 
CKT ASSY CORP 

CIPHER 
CIPHER 
SPRAGUE 

SANGAMO 
SANGM10 
SANGANO 
SANGAMO 
SANGAL'10 
SANGAMO 
SANGAMO 
ELECTROCUBE 

ELECTROCUBE 

CDE 
CDE 

a.f •• INCI 
DIIIGNATO. 

P20 
(P20) 
P21,22 
SWI 
(SWl) 
XU129,130 

C25-28,31,118 
-129 
C4,9,130 
c12:T1~ 
CIT, 22 
C17,20 
CI 
C3,15 
Cb,ll 
C2"4-

ClOg 

C8 
CI3,29,30,112 
-115 



HODEL 100X PARTS LIST 

TITLE PWB ASSEMBLY - READ/WRITE 
-017 &-018, 9 TRACK 

OWN 

DATE 

QUANTIfY C.'HI. 
Il 1M ) 1 78 1 8 PAm T NO. 

32 
33 

1 1 
38 38 

34 10 10 
35 
36 
37 146146 
38 
39 
40 21 21 
41 39 39 

42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 

1 1 

1 1 
1 1 
1 1 
2 2 
18 18 
18 18 
9 9 
9 9 
9 9 

1 1 
9 9 
18 18 
9 9 
1 1 
12 12 
27 27 
51 51 

5043 CII& 

~01159-470 
~01160-100 

CAP, MYLAR, .047UF, 100V, 10% 
CAP, TANT, lUF, 35V, 10% 

201161-470 CAP, TANT, 47UF, 6V, 10% 

202018 DrODE 

204012 TRANSISTOR, PNP 
~04013 TRANSISTOR, NPN 

204004 

200013-100 
200013-221 
~00014-215 
200013-511 
200013-562 
200014-100 
200014-182 
200014-332 
200014-432 

200071-120 
200071-470 
200072-100 
200072-120 
~00072-220 
~00072-470 
200072-680 
~00073-100 

TRANSISTOR, PNP, AUDIO 

RES, MF, 1.00K, 1/10W, 1% 
RES, MP, 2.21K, 1/10W, 1% 
RES, MF, 21.50K, 1/10W,I% 
RES, MF, 5.11K, 1/10W, 1% 
RES, MF, 5.62K, 1/10W, 1% 
RES, MF, 10.OOK, l/lOW, 1% 
RES, MF, 18.20K, l/lOW, 1% 
RES, MF, 33.20K, l/lOW, 1% 
RES, MF, 43.20K, l/lOW, 1% 

RES, FIX CaMP, 12 OHM, 1/4W, 5% 
RES, FIX COMP, 47 OHM/, 1/4W, 5% 
RES, FIX CaMP, 100 OHM,l/4W, 5% 
RES, FIX CaMP, 120 OHM,1/4W, 5% 
RES, FIX CaMP, 220 OHM,1/4W, 5% 
RES, FIX CaMP, 470 OHH,1/4W, 5% 
RES, FIX CaMP, 680 OHM,1/4W, 5% 
RES, FIX CaMP, lK, 1/4W, 5% 

VINDOR NO. 
'PIC. NO. 

~\1HFIS4 7 
CS13BFI05K 

CS13BB476K 

IN914 

2N3702 
2N3704 

MPS6562 

RN55DIOOIF 
RN55D2211F 
RN55D2152F 
RN55D5111F 
RN55D5621F 
RN55DI002F 
RN55D1822p 
RN55D3322F 
HN55D4322F 

RCR07G120JM 
RCR07G470JM 
RCR07GIOIJM 
RCR07G121JM 
RCR07G221JM 
RCR07G471JM 
RCR07G681JM 
RCR07GI02JM 

fCODE IDENT. RIV. 

32274 PL 131512-0XX I1f; 

I.C.O, NO., DATE SHIET 15 

j (18<:) j 8-1-'-7{~ 0': 7. 2.SHEETS 

VENDO. 01 
' .. EelfICAT.ON 

CDE 
MIL-C-26655 

RIF.IENCE 
DISIGNATOI 

ClIO 
C 1 , 2 , 5 j' 10 , 2 3 , 
IT7- --

MIL-C-26655 C16,11E) 

CRl-16,17,100 

MOTOROLA 

HIL-R-I0509 
MIL-R-I0509 
MIL-R-I0509 
MIL-R-I0509 
MIL-R-I0509 
MIL-R-I0509 
HIL-R-I0509 
MIL-R-I0509 
MIL-R-I0509 

MIL-R-39008 
MIL-R-39008 
~1~L-R-3 9 0 0 8 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 

Q2 ,3 , 7 ,. 8 ,119 
Ql, 4",5,.6,100 
-117,120 

Q118 

) 
! 

R37 
R38 
R186 
R41,43 
R9,10 
R14-;T6 
RlS -
R22 
RIa 

R163 
R21 
R17,24 
R154-162 
R32 
R31,39,166,172 
R13,136-153 
Rb,26,27,28,48 
49.51.164.16R-



PARTS LIST 
.IV. 

p8 MODEL 100X 

iCoDE IDENT. , 

32274 PL 131512-0XX C'I"""~""" liei J L .. ~;j 
DII.t:~ 

TITLE DWN , A ..... OVAl. '. I.C.O. NO. ..... ---PWB ASSEMBLY - READ/WRITE DATE SHIET 16 

-017 & -018, 9 TRACK DATE g'- 1../ ··7;; ~7~ 19Bb ~-17-7~ OF l Z-SHEEtS 

C~UANTITY C IPHEI 
IlIM ) 17 ) IE 'AIT NO. 

62 

63 27 27 
64 2 2 
65 11 11 
66 1 1 
67 27 27 

I 
68 1. 1 
69 1. 1 
70 2 2 
71 18 lA 
72 9 9 
73 9 9 
74 9 9 
75 9 9 
76 1. 1 
77 9 9 

78 11 1.J 
79 1 1 
80 1. 1 
81 
82 
83 9 9 

84 11 11 

5043 C:DP 

200073-150 
~00073-220 
200073-470 
200073-820 
200074-100 

200074-150 
200074-240 
200074-270 
200074-430 
200074 -'4 7 0 
200074-560 
200075-100 
200075-330 
200081-510 
200204-100 

200204-200 
205250-500 
205250-600 

203017 

203021 

ITEM 62 CONTINUED FROM SHe 15 

RES, FIX COMP, 1.5K , 1/4W, 5% 
RES, FIX COMP, 2.2K, 1/4W, 5% 
RES, FIX COMP, 4.7K, 1/4W, 5% 
RES, FIX COMP, 8.2K, 1/4w,.5% 
RES, FIX COMP, 10K, 1/4W, 5% 

RES, FIX COMP, 15K, 1/4W, 5% 
RES, FIX COMP, 24K, 1/4W, 5% 
RES, FIX COMP, 27K, 1/4W, 5% 
RES, FIX COMP, 43K, 1/4W, 5% 
RES, FIX COMP, 47K, 1/4W, 5% 
RES, FIX COMP, 56K, 1J4W, 5% 
RES, FIX COMP, 100K,1/4W, 5% 
RES, FIX COMP, 330K,1/4W, 5% 
RES, FIX COMP, 510HM, 1/2W, 5% 
RES, VARIABLE, 10K, 5% 

RES, VARIABLE, 20K, 5% 
RESISTOR PACK, 220 OHM 
RESISTOR PACK, 330 OHM 

I.C., HEX INVERTER, DIP 

I.C., QUAD 2 INPUT, DIP 

YIN.O. NO. 
"IC. NO. 

RCR07G152JM 
RCR07G222JM 
RCR07G472JM 
RCR07G822JM 
RCR07GI03JM 

RCR07G153JM 
RCR07G243JM 
RCR07G273JM 
RCR07G433JM 
RCR07G473JM 
RCR07G563JM 
RCR07G104JM 
RCR07G334JM 
RCR20G510JM 
ET34P103J 

ET34p203J 
899-1~220 

899-1-330 

SN15836N 

SN15846 

VENDOR 01 
S .. EClfICATION 

MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 

MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 

. ELECTRA 
, MIDLAND 

E/M 
BECKMAN 
BECKMAN 

TEXAS INST. 

TEXAS INST. 

I.F •• ENCE 
DISIGNATO. 

171,173,175, 
182-185,187 
R4,11,19 
R36:r6~ 
R29,34,35 
R174 
R25,30,122,124 
126,128,130 
132,134,118. 
120 
R33 
R50 
R45,47 
R5,8 
RJ-
R23 
R12 
iUO 
RE"7 

R123,125,127, 
129,131,133, 
135,119,121 

R7,40,42 
ITr29 • 
U130 

Ull,13,16,100 
103,105,123, 
124,125 
U9,12,15,21,22 

106,107 ,.109 ,110 



MODEL 100X PARTS LIST 

TITLE P\-JB ASSE~1I3LY - READ/WRITE 
-017 &-018, 9 TRACK 

..... • \ ~ ,..0; 

OWN,-) .",~-

DATE :", l' --rf"" 
QUANTITY 

ITIM 
D_l7 b18 

84 
85 1 1 
86 5 5 

87 8 8 

88 15 15 

89 27 27 
90 8 8 
91 4 4 
92 3 3 
93 2 2 
94 4 4 
95 3 3 
96 3 '"} 

oJ 

97 3 3 
98 1 1. 
99 4 4 

REF pWGpWG 
REF pWGDWG 

5043 CD' .... 

" 

CIPHI. 
'AIT NO. 

MIC.,PJION 

ITEM 84 CONTINUED FROM SHe 16 
203036 I. C. , QUAD 2 INPUT, DIP 

203041 I. C. , DUAL J-K FLIP-FLOP DIP 

203019 I. C. , DUAL BUFFER, DIP 

203002 I . C. , MONOSTABLE, DIP 

203008 I.C., OP-AMP 
~O5061-004 WASHER, FLAT FIBRE -
~10030-171 STAN'DOFF, HEX - BRASS l/8 
206405-011 SCREW, PAN, PHIL, STL, CAD. 
206408-011 SCREW, PAN, PHIL, STL, CAD. 
206410-011 SCREW, PAN, PHIL, STL, CAD. 
207406-081 NUT, HEX, RADIO, STL, CAD 
207408-021 WASHER, FLAT, STL, CAD .. SM. PAT 

.260 MAX O.D. 
207403-011 WASHER, SPLIT LOCK, STI.I, CAD. 
731006-800 LABEL, ASSY. 
205061-001 WASHER, FIBER 

331512-300 SCHEMATIC, READ/WRITEJRAW 
131512-000 PWB ASSY, READ/WRITEJRAW 

VIHDO. NO. 
IPIC. NO. 

SN7438 
SN7476N 

SN15844N 

[-9601 PC 

709 HC 
2191 

8100-B-0256 
4-40 x 5/16 
4-40 x 1/2 
4-40 x 5/8 
#4 

#4 
#4 

2161 

IIV. !coOIIDENT. 

3 2 2 74 P L 131512 - 0 xx r;,B 
DATE SHEET 1 7 

~ ,-Il 71, Of Z "2.SHEEIS 

VENDOR o. .IF •• ENCE 
SPECI fiCA J .ON DIIIGNAro. 

TEXAS INST. 
TEXAS INST. 

TEXAS INST. 

FAIRCHILD 

FAIRCHILD 
H. H. SMITH 
AMATOM 

CIPHER 
H. H. 

CIPHER 
CIPHER 

SMITH 

UI08,18 
U123 
U119,120,121 
127, 126 

U4-8,14,101, 
104 
UI7,19,20,23, 
102,111-118, 
122 .. 10. .. 
Ul-3 -



~~T~r.~,.;..: _1~JN~D~E~<,R:;.;.;I:;;';JI.N.:.;E;:.;D;;:....;:RE~F;...:E;;;;,;:R~E~JN.:.::C~E~D~E:.:,;S~I;.;;G;;.N;:.;.A~T~O~R~S~I;!.;N~D~I;.;;;C;!.,;A:..=.T~E~M~U~L~T~I.;;..P~L~E~U~S~A~G~E_P;6;;.;.A~R~~T~'S~F<I;".,;O~R~T.....:IR~A~"r~K~:S,,--______ ...... ~ .... 
iCODE IDINT. RIV. 

MODEL lOOX PARTS LIST 32274 PL 131512-0XX 1)8 

TITI.E PWB ASSEMBLY - (-019) 9 TK, R/W, 75 IPS 
(-020) 9 TK, RAW, 75 IPS 

OWN V. P A ..... OVAL I.C .. O. NO. DATI SHIET 18 

DATI c)-1.~-75 ~$rr15 \(180 ~-/7·-76 OFt2-SHIETS 

~,.--,~------~------------------------------------~--~~~--~~~~~~~-----~--,---~--------~ 
QU',NTITY C IJ'H I I VENDOR NO. VENDOR 01 Ilf.RENCE 

DESIGNATOR nlMOl902C PAIT NO. SPEC. NO. S .. Ee. F leA' .ON 

1. 
"I 
~. 

3: 

4: 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1 1 

1 1 

1 1 

4 4 

2 2 

77 77 

1 1 

12 12 

2 2 

15 48 48 

16 9 9 

17 1 1 

18 11 

19 19 19 

20 2 

21 9 9 

22 10 

23 10 10 

731512-100 PWB - READ/WRITE 

731510-500 STIFFENER, LONG 

731510-400 STIFFENER, BAR 

731501-300 RETAINER, PIC CONNECTOR 

735000-402 SPACER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

205026 

205068 

205012 

205061 

TEST POINT, .058 DIA 

CONNECTOR, PLUG (12 PIN) 

61181-2 AMP 

03-09-2121 MOLE X 

PIN TERMINALS, MALE .093 DIA 

CONNECTOR, DIP SOLDER PINS 

02-09-2134 MOLEX 

SRE-29-PD4J WINCHESTER 

201105-010 CAP, DISC, .01UF, 500V 5HKS-S10 

201120-500 CAP, DIP MICA, 5PF, 300V,±1/2PF D153C050DO 

201121-220 CAP, DIP MICA, 22PF,300V, 5% D153E220JO 

201121-470 CAP, DIP MICA, 47PF, 300V, 5% D153E470JO 

201122-220 CAP, DIP MICA, 220PF,' 300V, 5% D153E221JO 
201121-470 CAP, DIP MICA, 47PF, 300V, 5% D153E470JO 

201122-510 CAP, DIP MICA, 510PF, 300V, 5% D153E511JO 

201149-022 CAP, DIP MICA, .0022UF, SOV, 5% RA2A222J 

201148-001 CAP, POLYCARB, .001UF, SOV, 5% 625FIAI02J 

SPRAGUE 

SANGAMO 

SANGAI-10 

SANGAMO 

SANGAMO 
SANGAMO 

SANGAMO 
1MB 

ELECTROCUBE 

P20 

(P20) 

P2l,22 

C25-28,31,118-
120,122-129 

C130 

C111 

C21,22,100-10S 

C17,20,7 
C21,22 -

CIS 
ClS,100-108 

C24,ll I 



TITLE 

MODEL 100X PARTS LIST 

PWB ASSE:1BLY - (-019) 9 TK, R/W, 75 IPS 
( - 0 2 0 ) 9 T K, RA vl, 7 5 IPS 

OWN V. P. 

DATE 4 -14-7S 

RIV, ICODE IDENT. 

32274 PL 131512-0XX I) [5 . 

I.C.O. NO. 

le-,o() . \0, 

DATE SHIEEI 19 

E.;' .. J li(~ Of ;: ':SHEETS 

QUANTITY C I'HII VINDOR NO. VENDOR 01 IIFIRENICE 

~~TI:,~)Ocl.:=m::~';.!...~=-''')=:I:IEI_III:I:::IEClI:_·:c:IIllZol·K=-Cl_''' .. '_ta°IalN~_-======-_ .. _S_'-=E=C.~t"_O_._~~S="I=C=Ic::FII:IIC .. AI::I' .. 'O==N==-IF=D=E=S='G=N=A=:~'=O •• _ .... 

24 1 201149-022 CAP, POLYCARB, .0022UF, 50V, 5% 

25 1 1 201148-470 CAP, POLYCARB, .47UF, 50V, 5% 

26 9 9 201122-470 CAP, DIP MICA, 470PF, 300V S% 

27 9 9 201148-100 CAP, POLYCARB, .1UF, 50V, S% 

28 

29 

30 - J 19 

31 15 15 

32 1 1 

33 20-

34 10 10 

35 9 9 

36 - 0.45 

37 146 -

38 20 2C 

39 18 IE 

40 3 3 

41 19 19 

42 1. 1 

43 9 

44 9 

5043 CD~ 

201160-100 CAP, TANT, 1 UF, 35V, 10% 

201159-100 CAP, MYLAR, .01UF, 100V, 10% 

201159-470 CAP, MYLAR, .047UF, 100V, 10% 

201160-100 CAP, TANT, 1UF, 35V, 10% 

201161-470 CAP, TANT, 47UF, 6V, 10% 

201168-330 CAP, TANT, .33UF, 35V, 10% 

202018 DIODE 

202018 DIODE 

204007-S0C TRANSISTOR - NPN 

204026-01C TRANSISTOR - PNP 

204012 

204013 

TRANSISTOR, PNP 

TRANSISTOR, NPN 

204004 TRANSISTOR, PNP, AUDIO 

200014-15E RES, MF, lS.8K, 1/10W, 1% 

200013-511 RES, FF, S.11K, 1/10W, 1% 

RA2A222J 

625B1A474J 

D1S3E471JO 

650BIAI04J 

CS13BF105F 

WMF1S1 

WMF1S47 

CS13BFI05K 

CS13BB476K 

CS13BF334K 

IN914 

1N914 

2N2222 

2N5355 

2N3702 

2N3704 

MPS6562 

RN55D1582F 

RN55DS111F 

IHB 

ELECTROCUBE 

SANGAMO 

ELECTROCUBE 

MIL-C-26655 

CDE 

CDE 

HIL-C-26655 

MIL-C-26655 

MIL-C-26655 

MOTOROLA 

MIL-R-I0509 

MIL-R-I0509 

C18 

C109 

C6 

CI0 

C1,2,117 

C13,29,30,112 
-115 

ClIO 

C.!. • ~, .' 2 3 , 11 7 
C16,116 

C5 
CRl-16,100 

CRl-16,17,100 

Q.!.,!,5,6 

Q~,~ 

Q7,8,119 

Q100-117,120 

Q118 

R118,120,122 
124,126,128, 
130,132,134 
Rl18,120,122, 

t~g,t~~,t~~, 



P---,----------~----------------------------------------------------_P------_P--------------~--__. fCODE IDENT. 

MODEL 100X PARTS LIST 

TITLE PWB ASSEMBLY - (-019) 9 TK, R/W, 75 IPS DWN V.p. 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

1 1 

1 1 

1 1 

1 1 

18 18 

18 18 

9 9 

9 9 

9 9 

1 1 

1 1 

9 9 

18 18 

9 9 

1 1 

12 12 

27 27 

38 38 

9 9 

:2 2 

11 11 

5043 CD' 

(-020) 9 TK, RAW, 75 IPS 
DATE <7 -.2 4 -7 S" 

C .. ·HER 
PAIT NO. 

200013-100 RES, MF, 1.0K, l/lOW, 1% 

200013-221 RES, MF, 2.21K, 1/l0W, 1% 

200014-215 RES, MF, 21.5K, 1/l0W, 1% 

200013-511 RES, MF, 5.11K, 1/10W, 1% 

200013-562 RES, MF, 5.62K, 1/10W, 1% 

200014-100 RES, MF, 10.OK, 1/10W, 1% 

200014-182 RES, MF, 18.2K, 1/10W, 1% 

200014-332 RES, MF, 33.2K, 1/10W, 1% 

200014-432 RES, MF, 43.2K, 1/10W, 1% 

200073-910 RES, FIX CaMP, 9.1K, 1/4W, 5% 

200071-120 RES, FIX CaMP, l20HM, 1/4W, 5% 

200071-47C RES, FIX COMP, 470HM, 1/4W, 5% 

200072-10C RES, FIX COMP, IOOOHM, 1/4W, 5% 

200072-12C RES, FIX CaMP, l200HM, 1/4W, 5% 

200072-22C RES, FIX COMP, 2200HM, 1/4W, 5% 

200072-47C RES, FIX COMP, 4700HM, 1/4W, 5% 

200072-68C RES, FIX COMP, 6800HM, 1/4W, 5% 

200073-10C RES, FIX COMP, 1K, 1/4W, 5% 

200072-180 RES, FIX COMP, 180 OHM, 1/4w,5% 

200073-22C RES, FIX COMP, 2.2K, 1/4W, 5% 

200073-47C RES, FIX COMP, 4.7K, 1/4W, 5% 

VINDOR NO. 
SPEC. NO. 

RN55D1001F. 

RN55D2211F 

RN55D2152F 

RN55D5111F 

RN55D5621F 

RN55D1002F 

RN55D1822F 

RN55D3322F 

RN55D4322F 

RCR07G9I2JM 

RCR07G120JM 

RCR07G470JM 

RCR07GI01JM 

RCR07G121JM 

RCR07G221JM 

RCR07G47IJM 

RCR07G68IJM 

RCR07G102JM 

RCR07G18lJM 

RCR07G222JM 

RCR07G472JM 

RIV . 

. 32274 PL 131512-0XX RB 
DATE SHEET 20 

8'-17-76 OF 22$HEETS 

VENDOI OR 
SPECIFICATION 

MIL-R-I0509 

MIL-R-l0509 

MIL-R-I0509 

MIL-R-10509 

MIL-R-10509 

MIL-R-10509 

MIL-R-10509 

MIL-R-l0509 

MIL-R-l0509 

MIL-R-39008 

MIL-R-39008 

MIL-R039008 

MIL-R-39008 

MIL-R-39008 

t-1IL-R-39008 

MIL-R-39008 

MIL-R-39008 

MIL-R-39008 

MIL-R-39008 

MIL-R-39008 

MIL-R-39008 

I.FIRENCE 
DESIGNATOR 

R37 

R38 

R186 

R4l 

R~,IO 

R14,16 

RI5 

Rll 
Rli 
R45 

RI63 

R21 

R17,~ 

R154-l62 

R32 

R3l,39,166,172 

R13,136-153 

R6,26, 28, 
48,49, 51 , Ib 4 , 
168-171,173, 
175,187 

R27 

R36,165 

R29,34,35 



MODEL 100X PARTS LIST 

TITLE PWB ASSEMBLY - (-019) 9 TK, R/~v, 75 IPS 
(-020) 9 TK, RAW, 75 IPS 

QUANTITY CI'HER 

ITEM In 1 C)O 2J)1 PAIT NO. 
'~:-::'!lC:!.."~~ >of',.; .... :&::iIiiIt:::::=: .. 

66 1 1 200073-820 RES, FIX COMP. 8.2K, 1/4W, 5% 

67 36 36 200074-100 RES, FIX COMP, 10K, 1/4W, 5% 

68 1 1 200074-150 RES, FIX COMP, 15K, 1/4W, 5% 

69 1 - 200074-180 RES, FIX COMP, 18K, 1/4W, 5% 

70 1 1 200074-270 RES, FIX COMP, 27K, 1/4W, 5% 

71 18 18 200074-430 RES, FIX COMP, 43K, 1/4W, 5% 

72 9 9 

73 9 9 

74 9 9 

75 9 9 

76 1 1 

77 

78 10 10 

79 1 1 

80 

81 

82 

83 

1 

9 

1 

9 

9 

8'4 11 11 

85 

5043 CD~ 

200074-470 RES, FIX COMP, 47K, 1/4W, 5% 

200074-560 RES, FIX COMP, 56K, 1/4W, 5% 

200075-100 RES, FIX COMP, lOOK, 1/4W, 5% 

200075-330 RES, FIX COMP, 330K, 1/4W, 5% 

200081-510 RES, FIX COMP 51 OHM, 1/2W, 5% 

200204-200 RES, VARIABLE, 20K, 5% 

205250-500 RESISTOR PACK, 220 OHM 

205250-600 RESISTOR PACK, 330 OHM 

200204-100 POT, 10K, CERMET 

203017 I.C. HEX INVERTER, DIP 

203021 I.C. QUAD 2 INPUT, DIP 

REV. !CODE IDENT. 

3 2 2 74 P L 131512 - 0 xx f)B 

DATE SHEET 21 

~ .. ~ i 7:7~ OF 2"Z. SHEETS 

VENDOR NO. VENDOR OR RIFIIE~'CE 
"Ie. NO. S'ECIFICATION DESIGNATOR 

RCR07G822JM MIL-R-39008 R174 

RCR07GI03JM MIL-R-39008 R~,lQ.,~~, ~ 

RCR07G153JM MIL-R-39008 R33 

RCR07G183JM MIL-R-39008 R50 

RCR07G273JM MIL-R-39008 R47 

RCR07G433JM MIL-R-39008 R~,~ 

RCR07G473JM MIL-R-39008 

RCR07G563JM ~IL-R-39008 

RCR07GI04JM 4IL-R-39008 

RCR07G334JM MIL-R-39008 

RCR20G510JM MIL-R-39008 

ET34P203J 

899-1-220 

899-1-330 
ET34PI03 

SN15836N 

SN15846 

E/M 

BECKMAN 

BECKMAN 
ELECTRA/MID. 

TEXAS INST. 

TEXAS INST. 

R.l 
R23 

R12 

R20 

R167 

Rl.,40 

U129 

U130 
RI19,121,123, 
125,127.,129, 
131,133.,135 
Ul1,13,16,100 
103,105,123, 
124,125 

U9,12,lS,21,22 
106,107,109, 
110,108,18 



TITLE 

MODEL 100X PARTS LIST 

PWB ASSEMBLY - (-019) 9 TK, R/W, 75 IPS 
(-020) 9 TK, RAW, 75 IPS 

QUANTITY C I'Hla VINDOR NO. 

CODE IDENT. RIV 

32274 PL 131512-0XX 11.(!J 

DATE SHEET 22 

~~n-7b '~f -; -::.sHEETS 

VENDOR 01 IIFERENCE 
ITlk~"-....... --.r-""" INK.,PYION 

~~~n~.lo~.I.,~.~~~'nA_I=T==H_O~.~~aa __ -=~ ____ ~ __ .m~ __ -=== ____ ~ __ I_PcEC_. __ N_O_ ... ~~==~ ____ ==~=========-__ ~ SPECifiCATION DESIGNATOI 

B6 5 5 203041 I.C. DUAL J-K FLIP-FLOP DIP 

87 8 8 

88 14 -

89 27 27 

* -- 13 
88 

92 :3 3 

93 :2 2 

94 4 4 

95 :3 3 

96 :3 3 

97 :3 3 

98 1 1 

99 4 4 

100 6" 6:1 

101 I"" " .J 5 11 

*90 8 8 
*91 4 4 
REF DWGDWG 
REF ,( 

RF.F' 

5043 CDP 

203019 I.C, DUAL BUFFER, DIP 

203002 I.C., MONOSTABLE, DIP 

203007-300 I.C. OP-AMP 

203002 I.C., MONOSTABLE, DIP 

206405-011 SCREW, PAN HD, PHIL, ST. CAD. 

206408-011 SCREW, PAN HD, PHIL, ST. CAD. 

206410-011 SCREW, PAN HD, PHIL, STL, CAD. 

207406-081 NUT, HEX, RADIO, STL, CAD. 

207408-021 ~'lASHER, FLAT, STL. CAD, SM. PAT. 
.260 MAX 00 

207403-011 WASHER, SPLIT LOCK, STL, CAD. 

731006-800 LABEL, ASSY 

205061-001 WASHER, FIBER 

208500-298 WIRE-BUS, TINNED COPPER 22 AWG. 

209100-052 TUBING TEFLON 
205061-004 WASHER, FLAT - FIBRE 
210030-171 STANDOFF, HEX - BRASS 1/8 
~31512-000 PWB ASSY READ/WRITE RAW 
331512-319 SCHEMATIC-READ/WRITE 

331512-320 SCHEMATIC- READ AFTER WRITE 

~ I TE 14 "'6 J ov-r OF 1'~(j}"61JC. C 

SN7476N 

SN15844N 

F9601 PC 

LM318H 

F9601 PC 

4-40 x 5/16 

4-40 x 1/2 

4-40 x 5/8 

# 4 

# 4 

# 4 

2161 

298 

TFT-200/22-1 
2191 
8100-B-.0256 

TEXAS INST. 

rr'EXAS INST. 

FAIRCHILD 

NATIONAL 

FAIRCHILD 

CIPHER 

H.H. SMITH 

ALPHA 

ALPHA 
L H. SMITH 
AMATOM 
CIPHER 
CIPHER 

CIPHER 

iU119,120,121, 
127,126. 

-u 4 - 8 , 14 , 10 1 , , 
104 

f ·UIO,.3:1 ,19,2~ 

1 102,111-118, 
1~2. 
Ul-3 
U17,19,20,102, 
111-118,122 



1MB 

11v1 D 
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ADDENDUM A 

PHASE-ENCODED RECORDERS 

This addendum presents operation and maintenance 
information on Cipher Model 100X phase-encoded 
recorders, Series 100640 and 100660, covering areas 
in which such information differs from that presented 

in the basic manual covering N RZI models. Sections 
of the basic manual which are applicable to phase
encoded recorders are omitted in this addendum. 

A-i 
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SECTION AI 

DESCRIPTION AND SPECIFICATIONS 

A1-1. GENERAL 

A 1-2. The Model 100X Phase-Encoded Recorder is a 
high-performance, digital, magnetic tape recorder 
manufactured by Cipher Data Products, Inc., San 
Diego, California. The recorder is available with a dual
gap head, which provides read-after-write capability, or 
a single-gap head for applications in which simultaneous 
read and write operations are not required. Various 
tape speed capabilities are available. The recorder is 
designed to operate on 105 to 250-Vac, single-phase, 
48 to 63-Hz line power. If the compliance arm retrac
tion feature is not required, the recorder may be oper
ated on line power frequencies up to 420 Hz. Available 
optional features are as follows: 

a. Operation in the following modes: 

(1) Read-after-write 

(2) Read/write 

(3) Write only 

(4) Read only 

b. Overwrite 

c. Tape speeds: 

(1) Standard: 45, 37.5, 25, 18.75, or 
12.5 ips 

(2) Nonstandard: any fixed speed within 
the range of 2 to 45 ips 

d. Power: 400-Hz operation (without compli
ance arm retraction system) 

e. Logic options (see paragraph 4-29, basic 
manual) 

f. Facade color (white is standard) 

Al-3. PURPOSE 

A 1-4. The recorder is aesignea lU be used in data 
acquisition and computer processing systems in which 
data must be acquired and stored on magnetic tape. 
Writing and reading of digital data are performed in 
I BM-compatible, phase-encoded format. Data record
ed by a Model 100X recorder is completely recoverable 
by I BM or similar equipment. 

Al-5. MECHANICAL AND ELECTRICAL SPECIFI
CATIONS 

A 1-6. The mechanical and electrical specifications for 
the recorder are presented in Table A 1-1. 

A 1-1 



Al-2 

Net Weight 

Shipping Weight 

Dimensions: 

Height 
Width 
Depth (from mounting surface) 
Depth (total) 

Mounting (standard 19 - in,RETMA 
rack) 

Power 

Fuse 

Tape (computer grade): 

Width 
Thickness 

Reel Diameter 

Tape Tension 

Recording Mode & Density: 

9 - Track: IBM - compatible PE 

80 pounds (36.29 kg) 

100 pounds (45.36 kg) 

24.0 inches (62.2 cm) 
19.0 inches (48.3 cm) 
12.5 inches (31.8 cm) 
15.1 inches (38.4 cm) 

EIA specifications 

115/230 Vac 
48 to 63 Hz (400-Hz model 
available without compliance 
arm retraction system.) 
275 watts, max. 

6.25-amperc, 3AG, quick
acting 

0.5 inch (1.27 cm) 
1.5 mil (0.04 mm) 

10.5 inch {26.67 cm} 

8 ounces (226.8 grams) 

1600 bpi 

Table A 1-1. Mechanical and Electrical Specifications 



Tape Speed: Standard 
Nonstandard 
available 

Speed Variation: 

Instantaneous 
Long term 

Rewind Speed 

Start/Stop Time (inversely 
proportional to tape speed) 

Start/Stop Distance 

Interchannel Dic;;rlacement Error: 

1600 bpi 

Beginning-of-Tape (BOT) and End
of-Tape (EaT) Detectors 

Interface 

Electronics 

Operating Temperature 

Relative Humidity 

Altitude 

45/ 37.5/ 25/ 18.75/ 12.5 ips 
2 to 45 ips 

+ 3% (max., byte-to-byte) 
+ 1 % (max.) 

150 ips (nom.) 

8.0 (~0.55) ms at 45 ips 

0.19 (±- 0.02) inch 
(0.48 (~0.05) cm) 

150 microinches 
(0.004 mm), max. 

Photoelectric {I BM-compat
ible} 

DTL {Low True} 

All Silicon 

15 to 95%, noncondensing 

20,000 feet 
(6096 meters) max. 

Table A 1-1. Mechanical and Electrical Specifications (Continued) 
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SECTION All 

UNPACKING, INSPECTION, AND INSTALLATION 

A2-1. INTERFACE CONNECTIONS 

A2-2. The interface connections for the phase-en
coded recorder are the same as those shown in Table 
2-2 of the basic manual, with the following additions: 

LIVE GROUND 
CONNECTOR PIN PIN SIGNAL 

Write Inputs, E 5 Threshold 1 
1102 (TH1) (100660 

only) 

F 6 Threshold 2 
(TH2) 
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SECTION AIV 

THEORY OF OPERATION 

A4-1 . BASIC CONCEPTS OF PHASE-ENCODED 
DIGITAL RECORDING 

A4-2. The principles of phase-encoded (PE) writing 
differ from those of NRZI writing chiefly in presen
tation and phasing or coding. N RZI writing relies on 
a single change of polarization on the tape to represent 
a logical 1, while no change represents a logical 0 
within a time frame. PE writing involves a change 
of polarization for both the logical 1 and 0; however, 
phasing is the key difference with respect to NRZI. The 
major advantages of PE over N RZI writing are the 
reduced possibility of losing data because of inadequate 
signal strength (making low read thresholds practical) 
and the fact that each track is self-clocking, reducing 
skew problems. 

A4-3. The following features of PE writing highlight 
its basic operational differences with respect to the 
NRZI format: 

a. A change from negative to positive 
polarity is a 1 bit. 

b. 

c. 

d. 

e. 

f. 

A change from positive to negative 
polarity is a 0 bit. 

Two consecutive 1 bits must be separated 
by a change from negative to positive 
polarity. 

Two consecutive 0 bits must be separated 
by a change from positive to negative 
polarity. 

There must be a change of polarity at 
each data bit time. 

There must be a change of polarity 
between data bits of the same polarity 
(consecutive 1 or 0 bits). This is termed 
the phase time. 

g. There must not be a change of polarity 
at the phase time between alternate 1 
and 0 bits. 

A4-4. For clarification, the term "change of 
polarity" is also referred to as a flux change or flux 
reversal. Henceforth, a change from negative to positive 
polarity will be referred to as a flux reversal; positive to 
negative, a negative flux reversal. InN RZ I writing there 
is simply a flux reversal of either polarity for each 1 bit; 
therefore, 800 bpi equates to 800 flux reversals per 
inch. However, for any given channel there may be 
from zero to 800 flux reversals per inch of tape. With 
PE writing, there must be a flux reversal with each data 
bit, whether it be a 0 or 1. Therefore, 1600 bpi 
equates to a minimum of 1600 frpi in any given channel. 
(This would occur in the case of alternate 0 and 1 bits.) 
The maximum case would occur with consecutive 0 or 
1 bits, resulting in 3200 frpi. The flux reversal at each 
bit time accounts for the self-clocking feature of PI: 
writing. Figure A4-1 indicates the tape magnetization 
waveforms involved in PE writing. 

A4-S. PHASE-ENCODED FORMATTING 

A4-6. There are some similarities between PE and 
NRZI formatting: the inter-record gap (IRG) and the 
file gap (FG). The data generation and file mark are 
coded in a different form, and an identification burst 
is added. Also, PE writing is limited to nine-track 
operation, and there are no CRC or LRC characters. 
A block of PE data is preceded and immediately follow
ed by a burst of bytes designated preamble and post
amble, respectively. The sequence for a block of PE 
data is as follows: 

J. Forty bytes of all O's (including the 
parity bit). 

One byte of all 1 's (inc!uding the parity 
bit). 
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c. The data bytes. 

d. One byte of all 1 'so 

e. Forty bytes of all O's. 

A4-7. A phase-encoded tape requires an iden
tification burst of all 1 's or O's in the P channel at the 
beginning of the tape. The burst must begin at least 
1.7 inches ahead of the leading edge of the beginning of 
tape (BOT) marker and extend beyond the trailing 
edge of the marker. The load gap requirements are 
the same as those for NRZI, except that the O.5-inch 
minimum gap is referenced from the identification 
burst. The typical distance for a load gap is 3.75 inches. 

A4-S. The PE file mark or tape mark consists of about 
3.75 inches of erased tape, followed by a 60-byte 
burst. The burst consists of O's written in all channels 
except 1, 3, and 4. Technically, channels 0, 5, and P 
may contain something other than all O's or may be 
erased. These channels are not checked when the file 
mark is sensed. Channels 1, 3, and 4 must be erased. 
Figure A4-2 illustrates the PE tape data format. 

A4-9. DATA RECORDING 

A4-10. The description presented in the following 
subparagraphs applies to read~after-write (RAW) re
corders. Read-or-write (R/W) recorders are similar 
in operation except for the addition of a read inhibit 
monostable. 

A4-11. Five inputs to the write circuitry, in addition 
to the nine channels, are required for writing (Figure 
A4-3). The customer supplies the Write Data Strobe 
(WOS), Write Reset (WRS), and Select inputs. The 
WOS clocks the data into the type 0 flip-flop (write 
register), which, in turn, controls the write drivers. 
The WRS resets the write registers to a reference con
dition with the last flux reversal of the postamble during 
an overwrite operation. (Overwrite is a special option.) 
Select is routed from the control logic and is required 
to enable the write register and also to ensure that the 
register is initialized (reset) to a reference condition 
at the beginning of the write operation. Run and Read 
inputs are generated in the control logic. They control 
the write register direct set (SO) and direct clear 
(CD) circuitry as well as the write current switch. 

A4-12. DATA INPUT. The description presented in 
the following subparagraphs is keyed to track P but is 
applicable to all tracks. Figure A4-4 presents a write 
timing diagram. 

A4-13. A low pulse or level applied to J 1 02, pin L, 
in conjunction with the WOS, will cause a positive 
flux reversal when the following conditions exist: 
it is the initial WOS of an identification burst, pre
amble, or file mark, and it is preceded by a high 
data level or pulse. A high pulse or level applied to 
J 1 02, pin L, in conjunction with the WOS will cause 
a negative flux reversal when the following conditions 
exist: it is preceded by a low data level or pulse, and it 
is the last WOS of an identification burst, postamble, or 
file mark. The data is inverted by U2C and presented to 
the 0 input of write register Ull B. 

A4-14. WRITE REGISTER. The write register, Ull B, 
is an edge-triggered, type 0 flip - flop with Direct Clear 
(CD) and Direct Set (SO) inputs. Assuming that the 
register is enabled (CD and So high) and the Q output 
is in its reference (low-level) condition, a high at the 
o input presented coincidentally with the high-going 
edge of the clock will transfer the 0 condition to the 
Q output. Obviously, the Q output will be opposite 
that of Q while Co and So are high. Now, a low level 
would have to be present at the 0 input with a high
going edge of the clock to return Q to a low level. 
Presentation of a low level or pulse to the Co input 
while So is high would also return Q to a low level. 

A4-15. WRITE DRIVE R. The write driver, U1 01, 
is an open-collecior dual driver with dual-gated inputs. 
When the input to U101, pins 6 and 7, is low and the 
output transistor is turned on, a ground path for head 
current is provided at Ul 01, pin 5. At the same time, 
pins 1 and 2 of Ul0l will be high, shutting off the 
second output transistor and thus preventing current 
flow at U1 01, pin 3. 

A4-16. Write current is supplied through a transistor 
switch, 01, from a 5-volt source (W5 installed). The 
alternate 15-volt supply (W6 installed) is for special 
applications. The Read input from the control logic 
determines when the write current switch is to be on 
or off. A false-going (high) Read level enables the 
current switch driver, Q2, and C2 charges through 
R 16. This, in turn, allows Q1 to become fully satur
ated. The ramp time in switching from read to write 
is approximately 1.5 milliseconds. At the same time, 
Q3 is turned on and the So input, followed by the Co 
input to the write register, is allowed to go high, ensur
ing that the register will attain the proper reference 
condition. When Read becomes true (low), Q2 turns 
off, in turn shutting off Q1 and Q3. The ramp is 
approximately 1.2 milliseconds, and the current path 
for C109 becomes low as the collector of Q3 reaches 
the threshold of U3, pin 9. The necessary delay is 
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I I I I I DATA 
~ MUST BE TRUE (FALSE) t--

I 0.5 ps MINIMUM BEFORE I AND AFTER WDS I I I I I I 
I I 
I I 

I 
Q I 

I WRITE REGISTER OUTPUTS I 
I TRAILING EDGE WRITE , 

I I (JUMPER W2) 
I I 
I I 
I 

I I 
Q I 

I 
I 
I 

Q 

WRITE REGISTER OUTPUTS I LEADING EDGE WRITE 
I (JUMPER W1) 
I 
I 

I Q 

Figure A4-4. Data Recording Timing Diagram 
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created by C3. The relationship of CD and SD as they 
go high or low is critical to prevention of unwanted 
switching of the write register while the write current is 
still sustained and to assurance of the proper reference 
condition. Figure A4-5 illustrates the timing of the CD' 
SD' and the 5-volt switch. Figure A4-6 illustrates the 
requirements for data recording of a typical data block. 

A4-17 . DATA RECOVERY 

A4-1B. The read circuitry is essentially enabled at all 
times. Utilization depends upon the option selected, 
either read-after-write (RAW) or read /write (R/W). 
The discussions presented in the following subpara
graphs are keyed to track P and are based on a RAW 
application, corresponding references to R/W applica
tions being noted as exceptions. 

A4-19. The input to the first-stage differential am
plifier, U102, is a low-level, analog signal. The 
output from the head is 550 microvolts/inch/second 
~ 20% at 1600 flux reversals per inch (frpi), and 225 
microvolts/inch/second, minimUm, at 3200 frpi. 
(At a tape speed of 10 ips, for example, the input to 
the amplifier would range between 2.25 millivolts and 
6.6 millivolts, peak-to-peak.) The gain in the first
stage amplifier is controlled by a shunt feedback po
tentiometer, R105. The compensation components, 
C104 and R 111, are selected for roll-off, which is 
dependent upon the maximum data rate required. 
R 105, R 106, and C103 determine the low-frequency 
roll-off. The voltage at TP104 is typically 4 volts, 
peak-to-peak; however, the actual gain is adjusted to 
obtain the proper level at TP1 05. 

A4-20. The output of the first-stage amplifier is filtered 
by a single-pole, low-pass filter consisting of R 113, 
R 114, and C10B. The 3-dB point is selected at three 
times the fundamental data rate. Refer to the table on 
Drawing No. 331552-300, Section VII, for proper 
values. 

A4-21. The output of the filter is differentiated by 
U103 and associated components. The differentiator 
output levels are dependent upon the slope of the input 
analog signal; maximum slope creates maximum output, 
and zero slope creates zero output. The result is that 
the input peaks agree with the zero-crossover point at 
the output. The effective gain will depend in part upon 
the data rate. Higher data rates tend to exhibit steeper 
slopes and therefore more output. The output (TP105) 
is adjusted to a nominal 16 volts, peak-to-peak, for the 
highest amplitude peaks. This is based on the first pass 
of data over the read head, using 3M777 computer-
grade tape, 

A4-22. The read data converter, U104, is a dual
channel, differential comparator. Basically, the device 
can be considered an AN D gate. The threshold circuit 
sets the bias level of U104B, pin 6, at some negative 
level, depending on the percentage threshold required. 
(See paragraph A4-23.) As the analog data is presented 
at TP105, a rectification process takes place at TP106 
to enable U1 04A of the comparator. The negative peaks 
at TP105 charge C116 through R 121 and CR 109. The 
negative rectified level attained at TP1 06 is determined 
by the voltage divider formed by R 121 and R 122. This 
level will be more negative than the threshold bias level 
of U104B, pin 6, and will therefore enable U104A. 
The value of C116 will vary with different data rates, 
because the threshold level must be reached within four 
byte times. After U1 04A has been enabled, all negative
going peaks at TP105 will be seen as negative levels at 
the output, TP107, of the comparator. The transitions 
at the output will agree with the zero-crossover points of 
the input. Figure A4-7 illustrates the signal levels and 
timing of the read amplifier and data converter. 

A4-23. The threshold circuit, U16 and associated 
components, determines the minimum-amplitude signal 
level at TP105 that will be recognized as data. The 
threshold is defined in terms of percentage, and there 
are three percentages available: 15%, 25%, and 40%. 
A 40% threshold means that signal levels below 40% of 
the nominal at TP105 will not be detected. Due to the 
storage capacity of C116 in the comparator circuit a 
single peak may fall below the 40% level and still be 
detected. The threshold circuit is a differential amp
lifier with gate-selectable input bias currents that pro
vide a negative bias of varying levels to the read amp
lifier comparator. With a RAW transport, the 40% 
threshold is automatically selected in the Write mode, 
25% in the Read mode; 15% may be selected by the 
user in the Read mode. With a R/W transport, all three 
levels are selectable by the user. Table A4-1 shows the 
input commands required or the automatic conditions 
for threshold. For illustration, assume a RAW trans
port (WB jumper installed) with the Write mode 
selected. The Read signal at U13E, pin 11, will be high 
(false) and U13E, pin 10, will be low. Therefore, 
U13D, pin 9, and U14A, pin 5, will be low. TP16 
and TP17 will be high. The sum of the currents through 
R2B, R30, and R31 multiplied by that of the feedback 
resistor, R29, then determines the negative portion of 
the output created by the inverting input at U16, pin 2. 
This level is summed with the noninverting input, pin 
3, contributed by the voltage divider, R33 and R34. 
The sums of these two levels will result in a preselected 
negative level at U 16, pin 6, or TP1B. A comparison 
of the level at TP18 with that of TP106 (during data 
transmission) will determine the percentage threshold. 
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When Read is low (true) the level at TP16 is low, 
while TP17 remains high (assuming TH2 has not been 
selected). This will shunt the bias current of R30 
through CR3, resulting in a less negative level at TP18. 
Selection of TH2 will put TP17 low and shunt the 
bias current of R31 through CR5. Installation of jumper 
W9 with a R/W transport allows the user to select the 
three threshold conditions via THl and TH2 (Table 
A4-1 ). 

A4-24. A read inhibit monostable, U15, is provided 

A4-8 

for R/W transports. The read amplifier is saturated 
during the Write mode of operation 'vvith a single-gap 
write or read head. When switching from the Write to 
Read mode, the read-inhibit monostabie is used to 
prevent erroneous or false data bytes from occurring 
at the data output while the read amplifier is recovering 
from saturation. U15 is triggered on the high-going 
input at pins 3 and 4. The low-going output at TP15 
is then gated through U22B and U22A to the input of 
U17 A. The pulse width will be approximately three
quarters of the start ramp. 
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OPER. MODE THRESHOLD SELECT % THRESHOLD 
TYPE 

TRANSPORT JUMPER WRITE READ TH1 TH2 15 25 4~ TP16 TP17 

RAW W8 X IHIGH HIGH X HIGH HIGH 

RAW W8 X HIGH HIGH X LOW HIGH 

RAW W8 X HIGH LOW X LOW LOW 

R/W W9 X N/A N/A N/A N/A N/A N/A N/A 

R/W W9 X LOW HIGH X HIGH HIGH 

R/W W9 X HIGH HIGH X LOW HIGH 

R/W W9 X HIGH LOW X LOW LOW 

Table A4-1. Threshold Conditions and Requirements 



SECTION AV 

MAINTENANCE 

A5-1. PHASE-ENCODE READ LEVEL ADJUST
MENT 

A5-2. Adjust phase-encode read levels with the 
transport in a Read-After-Write mode of operation 
as follows: 

a. 

b. 

Write data records using one of the 
following methods: 

(1) If possible, write repeated all-l 's 
data record of fixed record length. 
This provides for most easily read 
level adjustment. 

(2) If all-l 's record of fixed length 
cannot be written, write record 
consisting of random data, vary
ing record length as convenient. 
This procedure is effective, but 
oscilloscope trace is not as easy 
to read as that of step 1. 

Each read channel is provided with a gain 
adjustment potentiometer (as R 105, 
for channell). Monitor TP106 - 906 
(for channels 1 through 9) and adjust 
R 105 - 905 of same channel for level 
of at least -1.5 volts, as shown in Fig
ure A5-1. (See also Figure A5-2.) 

OV ____ .. 

-1.6 V _____ \.1 ..... ______ ... 
AVG. 

Figure AS-l. Read Channel Gain Adjustment Trace 

NOTE 

Modification of threshold circuit 
does not affect read level adjust
ment on phase-encode board. 

AS-3. SKEW ADJUSTMENT 

A5-4. Deskew requirements for phase-encoded data 
differ somewhat from those for NRZI data. Since skew 
may be offset as much as two data times within the same 
byte, write deskewing is generally not required. Read 
deskewing is required, however, to guarantee compli
ance of the total skew while writing or reading. 

A5-5. Skew is adjusted mechanically at the factory and 
should require no readjustment within the life of the 
head. Skew is monitored at TP19 (Figure A5-2) while 
a master skew tape is being read. Proper and improper 
waveforms are shown in Figure A5-3. Mechanical 
adjustment is performed in accordance with paragraph 
5-42 of this manual. 
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SECTION A VII 

PARTS LISTS, SCHEMATICS, AND ASSEMBLY DRAWINGS 

All parts lists, schematics, and assembly drawings for the phase-encoded Model 100X 
recorder are presented in the basic manual except for the phase encode printed wiring 
board assembly, Part No. 131552-0XX. Substitute the drawings and parts lists 
presented on the following pages of this addendum for the read/write PWB assembly 
(Part No. 131512-0XX) drawings and parts list presented in the basic manual. 
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~----'--'------~-------------------------------------------------------~~~~~---------------'~R~E~ CODE IDENT. v. 
MODEL 100X PARTS LIST 32274 PL 131552-0XX .,./1 / Y/ 

~T-I-Tl-~----'-'~~~lS--~------------------------------------r~-WA-T-NE-.V~/~L.-,.'/-'.-.' .• )-/~A~P~P~R~O~V~A~L~--t.I'1E~·~~<.·~~~·.~~~~~~·'-7~D~2A~/T~E->-,:~~:~:~~~E;~S-~~:~ET-'S 
PWB ASSY - PHASE ENCODE ~ _. . 

a 11 ANT IT Y C I PH E R V END 0 R 0 R V E f'.! 00 R OR R r::- ERE NeE 
ITE" 11 12 13 PART NO. DESCRIPTION SPEC. NO. SPECIFICATION DeSIGNATOR 

1 

2 

3 

3 

3 

4 

5 

6 

7 

8 

1 1 1 

1 1 1 

1 

1 

1 

1 1 1 

1 1 1 

2 2 2 

4 4 4 

131552-101 PWB - PHASE ENCODE 

731006-800 LABEL, ASSY 

131552-501 SPEED KIT, 12.5 IPS 

131552-502 SPEED KIT, 18.75 IPS 

131552-503 SPEED KIT, 25 IPS 

731510-400 STIFFNER, BAR 

731510-500 STIFFNER, LONG 

735000-402 SPACER 

731501-300 RETAINER, PIC CONN. 

9 lLef~ef re 531552-600 JUMPER TABLE 

10 2 2 2 205061 

11 1 1 1 205068 

12 1 1 1 210145 

13 2 2 2 211002 

14 0-2 ~2 12 205012 

15 ~3 ~3 83 205026 

16 

17 

18 

CONN. DIP SOLDER PINS 

CONN. PLUG (12 PIN) 

HEATSINK 

I.C. SOCKET (14 PIN) 

PIN, TERMINAL, MALE 

TEST POINT 

19 9 9 9 201103-100 CAP. CERAMIC DISC, .001 uf 

20 65 ~5 65 201105-010 CAP. CER. DISC, .01 uf, 500 V 

SRE29PD4J 

03-09-2121 

PA2-1CB 

CA-14-S-10SD 

02-09-2134 

61181-2 

5HK-D-10 

5HKS-S10 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

WINCHESTER 

MOLEX 

IERC 

J21,J22 

P20 

Q5 

CKT.ASSY CORP I.C.23,24 

MOLEX P20 

AMP 

SPRAGUE 

SPRAGUE 

Cl17-917 

C4-9,14-17.20, 
22,105-905,107-
907,112-912, 



~'()DEL 10 ox PARTS LIST 
TIT L £ 

PWR ASSY - PHASE ENCODE DATE .. 

QUANTITY CIPHER 
ITEM 1 PART NO. 1 1 .2 .-l..3 

21 

22 

23 

24 

25 

26 9 

27 9 

28 9 

29 

30 

31 

9 9 

9 9 

9 9 

DESCRIPTION 

ITEM 20 CONTINUED 

CAP. (FACTORY SELECT) T.B.D. 

CAP. (FACTORY SELECT) T.B.D. 

CAP. (FACTORY SELECT) T.B.D. 

APPROVAL 

32 1 1 1 201159-470 CAP. MYLAR, .047 uf, 100 v, 5% WMFIS47 

33 9 9 9 201148-100 CAP. POLYCARB, .1uf, ~)O V, 5% RA2AI04J 

34 

35 1 1 1 201149-047 CAP. POLYCARB, .0047 uf 50V, 5% RA2A472J 

36 

37 

38 1 1 1 201148-470 CAP. POLYCARB, .47 uf
j
, 50 V, 5% RA2A474J 

39 

40 18 ~8 18 201121-100 CAP. DIPPED MICA, 10pf,300V,±~ D153CI00DO 

41 

42 9 9 9 201122-330 CAP. DIPPED MICA, 330pf,300V,5% D153E331JO 

5043 COil 

CODe 10:::NT. 

322 7 4 P L 131552 - 0 xx 
REV. 

./j/ 

CDE 

IMB 

IMB 

IMB 

SANGAMO 

SAN GAM 0 

ReFEREP~CE 

O~SIGN~~TOR 

-

CI14-914,115-
915,118-918, 

CI01-901 

CI02-902 

CI06-906 

C3 

CI03-903 

C19 

C2 

CI13-91~,110-
910 

CI04-90,4 



~---'--'------~-------------------------------------------------r-~~~r-------------~~R~Ev.~.l 
(." '. " LIST CODE IDlENT. P L 

---; MODEL 100X PARTS 32274 . 131552-0XX M" 
TIT LE 

PWB ASSY - PHASE ENCODE 

()UANTITY CIPHER 
ITEM 11 12 13 PART NO. 

DATE 

DESCRIPTION 

APPROVAL 

VENDOR OR 
SPEC. NO. 

43 1 1 1 201122-200 CAP. DIPPED MICA, 200pf,300V,5% D153E201JO 

44 9 9 9 201122-220 CAP. DIPPED MICA, 220pf,300V,5% D153E221JO 

45 

46 

47 

48 1 

5 5 

1 1 

201160-100 CAP. TANT, 1 uf, 35 V, 10% 

201160-470 CAP. TANT, 4.7 uf, 35 V, 10% 

49 87 87 87 202018 

50 

51 

52 

53 

54 

55 

56 1 1 1 203036 

57 

58 19 19 19 203008 

59 

60 5 5 

61 1 1 

62 5 5 

rnA~ ,. ..... 

5 203013 

1 203016 

5 203017 

DIODE 

I.C. QUAD 2 INPUT 

I.C. OPERATIONAL AMPLIFIER 

I.C. DUAL D FLIP FLOP 

I.C. DUAL 4 INPUT 

I.C. HEX INVERTER 

CS13BFI05K 

CS13BF475K 

IN914 

SN7438N 

UA709HC 

MC7479P 

SN15830N 

SN15836N 

E.C.O. NO. DATE SHEET 3 
! q r:") - ~ / I 

i ." ,-; ,I / •. } 7 '.I OF SHEETS 

VENDOR OR 
SPECI F ICAT ION 

SANGAMO 

SAN GAM 0 

MIL-C-26655 

MIL-C-26655 

T.I. 

FAIRCHILD 

MOTOROLA 

T. I •. 

T.I. 

REFERENCE 
DESiGNATOR· 

C21 

Clll-911 

C10-13,18 

Cl 

CRl-6,101-109 
201-209,301-
309,401-409. 
501-509,601-
609,701-709, 
801-809,901-
909 

I.C.25 

I.C.16,102-902 
103-903 

I.C.7-11 

IC5 

IC1,2,6,12,13 



LIST PARTS , .... -
" .iI 

~ !. 
HODEL 100X 

TIT lE DWN l/~· .. / -- APPROVAL 

PWB ASSY - PHASE ENCODE 

QIJANTITY CIPHER 
ITE""[11 12 13 PART NO. 
F===~' 

63 8 8 8 203019 

64 1 1 1 203022 

65 9 9 9 203043 

66 9 9 9 203055 

67 

68 

DESCR IPTION 

I.C. DUAL 4 INPUT 

I.C. TRIPLE 3 INPUT 

I.C. DUAL CHAN DIFF. COMPo 

I.C. DUAL PERIPHERA DHIVER 

69 9 9 9 200204-100 POTENTIOMETER, 10K 

70 

71 

72 

73 1 1 1 205250-500 RESISTOR PACK, 220 OHM 

74 1 1 1 205250-600 RESISTOR PACK, 330 OH1-1 

75 

76 

77 

78 

1 

1 

79 1 

1 1 

1 1 

1 1 

200071-150 

200071-330 

200071-620 

80 ~8 ,..8 18 200072-220 

81 1 1 1 200072-470 

82 45 ~5 45 200073-100 

83 

5043 COJ 

RES, FIX COMP, 15 OHM, ~ W, 5% 

RES, FIX COMP, 33 OHM, ~ W, 5% 

RES, FIX COMP, 62 OHM, ~ W, 5% 

RES, FIX COMP,220 OHM, ~ W, 5% 

RES, FIX COMP,470 OHM, ~ W, 5% 

RES, FIX COMP, 1 K, ~: W, 5% 

VENDOR OR 
SPEC. NO. 

SN15844N 

SN15862N 

SN72711N 

SN75451N 

ET34PI03J 

899-1-R-220 

899-I-R-330 

RCR07G150JM 

RCR07G330JM 

RCR07G620JM 

RCR07G221JM 

RCR07G471JM 

RCR07G102JM 

REV. I 
~ 

CODE IDENT. 

PL 32274 I 

le.c.o. f"tiO. , ,'~ ~'. 
131552-0XX 

DATE SHEET '41 

i , . if.,. OF SH~ETS 

VENDOR OR REF~R EN C E 
SPECIFICATION DESIGN,ATOR 

T.I. IC3,4,17-22 

T.I. IC14 

T.I. ICI04-904 

T.I. ICI0I-90I 

BOURNS 

BECKMAN 

BECKMAN 

MIL-R-39008 

MIL-R-39008 

MIL-R-39008 

MIL-R-39008 

MIL-R-39008 

MIL-R-39008 

RI05-905 

IC23 

IC24 

RI9 

R2I 

R17 

RI03-903.104-
904 

R14 

R9-I3,15,18,27, 
106-906,111-911 
113-913,114-914 
44,45 



CODE I!lENt'. REV. [., " PARTS LIST PL 131552-0XX 
1("" ~ ... 

32274 IV! \, J MODEL 100X 
~ ,-t~ --- DATE S· TIT LE OWN /Jc// APPROVAL lE.C.O. NO. SHEET 

ASSY - PHASE ENCODE O·t i 7 -)/,',! Of SHEETS PWB DATE .... I ::; I ,'.J -' I 
_ ",. . ,WI 

CIUt~NTITY CIPHER VENDOR OR VENDO~ OR REFERENCE 
ITEM ~- PART NO. DESCRIPTION SPEC. NO. SPECIFICATION DESIGNATOR tL 1 n.2 13 

84 

85 ~9 1.9 19 200073-110 RES, FIX COMP, 1.1 K, ~ W, 5% RCR07Gl12JM MIL-R-3900B R123-923,32, 
124-924 

86 9 9 9 200073-150 RES, FIX COMP, 1.5 K, ~ W, 5% RCR07G152JM MIL-R-3900B Rl16-916 
B7 ti8 ~.B 18 200073-200 RES, FIX COMP, 2 K, !4 W, 5% RCR07G202JM MIL-R-3900B R120-920,122-

922, 
88 1. 1 1 200073-220 RES, FIX COMP, 2.2 K, ~ W, 5% RCR07G222JM MIL-R-3900B R16 
89 18 18 18 200073-240 RES, FIX COMP, 2.4 K, ~ W, 5% RCR07G242JM MIL-R-3900B Rl19-919,121-

921, 
90 

91 ~8 0.8 18 200073-470 RES, FIX COMP, 4.7 K, ~ W, 5% RCR07G472JM MIL-R-3900B RI09-909,112-
912, 

92 

93 9 9 9 200073-510 RES, FIX COMP, 5.1 K, ~ W, 5% RCR07G512JM MIL-R-3900B R126-926 
94 1 1 1. 200073-6BO RES, FIX COMP, 6.B K, ~ W, 5% RCR07G682JM MIL-R-3900B R26 
95 1 1 1 200073-910 RES, FIX COMP, 9.1 K, ~ W, 5% RCR07G912JM MIL-R-3900B R33 
96 1 1. 1. 200074-100 RES, FIX COMP, 10 K, ~ W, 5% RCR07GI03JM MIL-R-3900B R29 
97 1 1. .1 200074-160 RES, FIX COMP, 16 K, ~ W, 5% RCR07G163JM MIL-R-3900B R25 
98 9 9 9 200074-300 RES, FIX COMP, 30 K, ~ W, 5% RCR07G303JM MIL-R-3900B R125-925 
99 18 LB IB 200074-430 RES, FIX COMP, 43 K, ~ W, 5% RCR07G433JM MIL-R-3900B RI15-915,117-
100 917 

101 27 ~7 27 200074~470 RES, FIX COMP, 47 K, ~ w; 5% RCR07G473JM MIL-R-3900B R35-43,107-
907,10B-908, 

102 

103 

104 9 9 9 200074-910 RES, FIX COMP, 91 K, J..i w, ~% RCR07G913JM MIL-R-3900B RI10-910 



~ .. ,,,.-"'. 
CODE IO::NT. REV. 

/-\ II 

PARTS LIST PL - .,-~ 

32274 ~-. MODEL 100X 131552-0XX -,.< 
'. J. 

( .:J 

IE.C:~:N~. TIT LE DW N :!',:/ /" APPROVAL DATE SHEET 1") 
PWB ASSY - PHASE ENCODE DATE ~ ! '- .' 

'; __ ~ / ., I .~#. OF SHEETS -. .'" -
QUANTITY CIPHER VENDOR OR VENDOR OR REFERiENCE 

ITEMlll 12 PART NO. 
DESCRIPTION SPEC. NO. SPEcr F ICAT ION DESIGNATOR 13 

~ .. 
105 

106 1 1 1 200075-120 RES, FIX CaMP, 120 K, ~ W, 5% RCR07G124JM MIL-R-39008 R28 

107 

108 1 1 1 200075-150 RES, FIX COMP, 150 K, ~ W, 5% RCR07G154JM MIL-R-39008 R34 

109 1 1 1 200075-180 RES, FIX COMP, 180 K, ~ W, 5% RCR07G184JM MIL-R-39008 R30 

110 

III 1 1 1 200075-390 RES, FIX COMP, 390 K, ~ W, 5% RCR07G394JM MIL-R-39008 R31 

112 

113 

114 1 1 1 200083-100 RES, FIX COMP, 1 K, ~2 W, 5% RCR20GI02JM MIL-R-39008 R23 

115 1 1 1 200083-120 RES, FIX COMP, 1.2 K, ~ W, 5% RCR20G122JM MIL-R-39008 R24 

116 1 1 1 200084-150 RES, FIX COMP, 15 K, ~ W, 5% RCR20G153JM MIL-R-39008 R22 

1'17 1 1 1 200082-270 RES, FIX CO!1P, 270, OHM,~W, 5% RCR20G271JM MIL-R-39008 R20 

118 

119 

120 
• 

121 1 1 1 204004 TRANSISTOR MPS6562 MOTOROLA Q1 

122 1 1 1 204012 TRANSISTOR 2N3702 Q2 

123 2 2 2 204013 TRANSISTOR 2N3704 Q3,4 

124 1 1 1 204024 TRANSISTOR, PWR PNP 2N5193 Q5 

125 

126 

127 3 3 3 206405-011 SCREW, PAN HD, PHIL, CAD 4-40 x 5/16 

128 2 2 2 206406-011 SCREW, PAN HD, PHIL, CAD 4-40 x 3/8 

5043 Cf 



(' ~, -". MODEL 100X PARTS LIST 
TIT lE 

PWB ASSY - PHASE ENCODE 

ClUANTITY CIPHER 
DESCRIPTION ITEM 11 12 13 PART NO. -- ---

129 

~30 

131 

132 

1133 

p"34 

~35 

1. 

1. 

4 

8 

4 

5 

1 

1 

5 

4 

8 

4 

5 

1 

1 

5 

4 

8 

4 

206408-011 

205201 

210807 

207402-021 

207403-011 

205061-004 

210030-171 

SCREW, PAN HD, PHIL, CAD. 

COVER, SWITCH 

SWITCH, DIP 4 POSITION 

WASHER, FLAT 

WASHER, SPLIT LK, 

WASHER, FLAT - FIBRE 

STANDOFF, HEX - BRASS 1/8 
1136 4 4 4 207405-051 NUT, HEX 

p"37 

P-38 

1139 

1140 ~/R~~/R~/R 209994-000 INK, EPOXY WHITE 

~41 

DWN kLP' APPROVAL 

VENDOR OR 
SPEC. NO. 

4-40 x 1/2 

435489-1 

435166-2 

# 4 

# 4 

2191 

8100-B-0256 
4-40 

EP 110 

1142 8" 8" 8" 208500-298 WIRE, SOLID, 22 AWG, COPPER 298 

5043 'C DP 

CODE IOt:NT. 

32274 P L 131552-0XX 
REV. 

/}'l 

E.C.O. NO. 

0lA"7 -- ,.. " ~) 

VENDOR OR 
SPECI F ICAT ION 

AMP 

AMP 

H. H. SMITH 
AMATOM 

TIBBETTS & 
WESTERFIELD 

ALPHA 

DATE SHEET .7 
SHEETS 

REFERENCE 
DESIGNATOR 

SWI 

SW1 

WI-W9 



v ... · ..... ~ ....... --..,-.---

l [' . ~ 
I \ 

~--~--~~-~------------~----~--------------------~I-CO--D~-~-!D-~-N-Lrl-------------~Rtv~l 

HODEL lOOX Pt~n!S ll~ST I 32274 it Pt 131552-0XX ~ /Y/ ; i ..... -~' .. 
:I r 

~ .. A~ ....... . ~ ~ 

,A??'ROVAL 1,,·C.O:'NO:""f DATE . l!iiillY ~-l 
t----'-----i ; I ~7 t 7' " /,,1 (; ie); SHEEtS 

4 T! T :.:: 

I PW3 ASSY - PHASE ENCODE 

j IF"! CUM-! [ITY I CIPHER 1,0__ ___ OESCRIP110N VENDOR OR 
~ -;'~ll.1 t 15 Pt-,R! NO. _ SPEC. r\!o. __ 
'. ____ J ___ o ____ '=:_ ~~~;;;~~================4==~=====F========t======.:==1 

VE:'P:)OR OR 
SPECzr::CATION 

R~FERENCE 

CESIGNAIOR 
---1--r-'---1 
~ 1 :. 0 1 113l:;S2-101 Pi-JB - PHASE ENCODE 

! 2 1 1 1731006-8001 LABEL, ASSY 

J 3 I 1 I ~ 131552-504 SPEED KIT, 37.5 IPS 

: 3! 1 11315 .52-505 SPEED KIT, 45 IPS 
, , 

4 I 1 1 

5 
r o 

""I 
I 4 

, i 

8 I f 
9 tref~~2fl 
10 r 2 1 2 , 

t I i 

II ; 1 t 1 i 
12 11 11 I 

i 13 II 2 12 " 
I 14 ,12 t2 I 
115183 p3 

I :: I I 
118 I 

731510-400 STIFFNER, BAR 

731510-500 

( 735000-402' 

j 731501- 3001 

1531552-6001 
, I' 
1205061 , 
! 205068 

i 2'0'4-, . .1.. ..:.._~ 

i 211002 
I 
, 205012 

205026 

STIFF~ER, LONG 

SPACER 

RETAINER, PIC CONN. 

JUMPER TABLE 

CONN. DIP SOLDER PINS 

CONN. PLUG (12 PIN) 

HEATSINK 

I..C. SOCKET (14 PIN) 

PIN, TER-1>.1INAL, MALE 

TEST POINT 

SRE29PD4J 

03-09-2121 

PA2-1CB 

CA:-14-S-10SD 

02-09-2134 

61181-2 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

HINCHESTER 

MOLEX 

IERC 

CKT.ASSY CORP 

HOLEX 

AHP 

I 
~ 

J21,J22 

P20 

QS 

I.C.23,24 

P20 

112 90 1'0,-9

5 
~: I 201103-100 CF .. P. CERAJ.\1IC DISC, .001 uf SHK-D-IO SPR2\GUE Cl17-917 

~ :) \ : 201105-010 CAP. CER. DISC ,.01 uf, 500 V SHKS-SI0 SPRAGUE C4-9, ~~4-17. ~o, J 
I t I' 22,10:)-905,.1..07 J 
, \ , 907,112-912, _ --, ~ ~--~--------~--~a· -----------------.--..... -----~------------~.-----------~----~ 

5C~t3 elf 



~~.~%~----,~----~~-~~--------~--~--~--------------------------------~'C~O~D~~~ID~~~N~~r----------------rR~t~V~.' ; \~'-: ~;:' I MODEL lOOX PARiS lISY 32274 Pl13l552-0XX /)'1 
(r--n-l-r ---'----.!!----------------------,VWN VLP IAPPROVAL IE.c.o. NO. DATI; SHEET 9 I PWB ASSY - PHASE ENCODE ~ATE~-4~ I 
j I CUANTITY CIPHER I VENDOR OR V~NOOR OR ~EFEKENCE 
t ITtM?---y,-;:-&. "- PART NO. ~ DESCRIPTION SPEC. NO. SPECIFICATION DESIGNATOR 

i /~,-57 7-21-7& Of SH~ErS. 

IL~_~,;_14t~~!.,~~~~1 =====================?==~====9=========r_=======~ f t ITEM 20 CONTINUED Cl14-914,l15-
~ I 915,118-918, 
I 21 i i i 

! 22 

I 23 

I,:: 9' 9 

I 27 I 9 9 

28 

29 

30 I 
31 

9 

32 1 

33 9 

34 

9 

I 35 1 1 

36 

37 

38 1 1 

39 

40 18 ~8 

41 

42 9 9 

CAP. (FACTORY SELECT) T.B.D. 

CAP. (FACTORY SELECT) T.B.D. 

CAPe (FACTORY SELECT) T.B.D. 

201159-470 CAP. MYLAR, .047 uf, 100 V, 5% 

201148-100 CAP. POLYCAP~, .1uf, 50 V, 5% 

WMFlS47 

RA2AI04J 

201149-047 CAP. POLYCARB, .0047 uf 50V, 5% RA2A472J 

201148-470 CAP. POLYCARB, .47 uf, 50 V, 5% RA2A474J 

201121-100 CAP. DIPPED MICA, 10pf,30QV, ±~ D153CI00DO 

201122-330 CAP. DIPPED MICA, 330pf,300V,5% D153E331JO 

CDE 

1MB 

1MB 

1MB 

SANGAJ.'v10 

SA.l\JGAMO 

C10l-901 

CI02-902 

Cl06-906 

C3 

CI03-903 

C19 

C2 

Cl13-91~,IIO';" 
910 

CI04-904 



r~'-'~-i-'--'~'-"--------~~------------------~----------'------------~--------~r~r-.~~~~.~~r.~f'~tll-------------·--rr.=R~EV~.'j 
\' ,~?;:" I MODE!' 100X PARTS LIST ~~3~2·;;4· 'J ?L 131552-0XX jVJ I 

TlT LE I:) ..... , V-:J"""'N--V,L-;~-·'.i)--""IA-?-P-RO-VA-L-..Iloo.~~Iu::c.N°·1 DATE SHEET / . 

I-~SSY - PHASZ ENCODE IDAH~--{-S I ! I~Sll7·2l-J~ OF SKEETS 
f--. _____ -...--_____ ------~-------...L---=-_r_---L----__r--l-..:-.---...;..;.._,r_":"':"::_:_:_~:_:'_::_::-_____1 
f i C:J~NnrY f CIPHER ~i.. V~NDOIl OR VENDOR O!l RHERENCE i 11 EM r 14 f 15 l ,? A ~ T NO. . 0 E SC RIP T 10 f'J 5 PEe. NO. S? Eel Fie A l' ION 0 E S i G NAT 0 R . 

f 43 i 1 11 I I 201122-2001 I .. .; 9 I 9 201122 - 220
1 

I ::' I 
I 47 ~ 151 

48 ~ I 1 \ 

49 87 1371 

50 

51 

52 

53 

54 

55 

56 

57 

i I 

i I 
! 

I 
I 

I 

1 1 

58 .19 119 
I 

59 

60 5 5 

61 1 1 

62 5 5 

• 

5043 COP 

I 

201160-10°1 

201160 - 470, 

202018 

203036 

203008 

203013 

203016 

203017 

CAP. DIPPED MICA, 200Pf,300V,5%ICI53E201JO 

CAP. DIPPED MICA, 220pf,300V,5%ID153E221JO 

CAP. TANT, 1 uf, 35 V, 10% 

CAP. TAN'I' 1 4.7 uf, 35 V, 10% 

DIODE 

I.C. QUAD 2 INPUT 

I.C. OPERATIONAL AMPLIFIER 

I.C. DUAL D FLIP FLOP 

I.C. DUAL 4 INPUT 

I.C. HEX INVERTER 

CS13BF105K 

I CS13BF4 7 5K 

IN914 

SN7438N 

PA709HC 

MC7479P 

SN15830N 

SN1S83GN 

SANGlll-10 C21 

SANGAL'-10 C111-911 

MIL-C-26655 C10-13,18 

MIL-C-26655 Cl 
, I; 

T.I. 

FAIRCHILD 

MOTOROLA 

T. I .. 

T.I. 

CRl-6,101-109 
201-209,301-
309,401-409. 
501-509,601-
609,701-709, 
801-809,901-
909 

I.e.25 

I.C.lG,102-902 
103-903 

I.C.7-11 

. rcs 

rC1/2,G,12,l3 
.~ 



tlf.. P -, CODE IDENT. n L • REV. I I \':. :~7"! MODEL 100X PARTS LIST 32274 I r 131552-0XX tv! j 
('T1T ~ ~ ,~=---L-"':':':~="'-=-""":-----------r-o""V-'J'N--!A-'LP---r:A~P":'P~RO:':V:"':"A~l~-"iI':"E.-:C-;. o~. 7.N~O:-. "'I-;:O~A:-;T:;"C --r;:SH:7.::::. E=i~./:-:/;-11 
I PIlE riSSY - PHASE ENCODE DATE .;:-4-,5 i! 957 j 7·2/ 'I ~ OF SHEETS 

CUUGTY II CIPHER I VENDOR OR VENDOR OR REFERENCE 

IT E:'.'. fl4-~i ~F~A;R~T ~N~O;.~¢======D=E=SC=R=I=P=T I=O=N=======4==S~P:::::E=C=. =N='O="==='FS=P=E C=I=F=I C=A=T='=O=N=r=C=E=S=' G==NA=TO=R =9 
163 18 is-- 203019 · I.C. DUAL 4 INPUT ISN15844N 

1

64 1 1 203022 I.C. TRIPLE 3 INPUT ; SN15862N 

65 9 9 I 203043 I . C. DUAL CHAN DIFF. COl1P SN72 711N 

I 66 9 9 1203055 1. C. DUAL PERIPHERA DRIVER SN75451N 

1
67 I I:: I 9 : 9 

71 

72 

I ;: 

200204-100 

205250-500 

205250-600 

POTENTIOMETER, 10K 

RESISTOR PACK, 220 OHM 

RESISTOR PACK, 330 OHM 

ET34PI03J 

899-1-R-220 

899-1-R-330 

T.I. 

T.I. 

T.I. 

T.I. 

BOURNS 

BECKMAN 

BECKMAN 

IC3,4,17-22 

IC14 

ICI04-904 

ICI01-901 

RI05-90S 

IC23 

IC24 

177 l' 1 1200071-150 RES, FIX COMP, 15 OHM, la: W, 5% RCR07G150JM MIL-R-39008 R19 

I~ 7~8 i 118 1.il',~~.l" 1200071-330 RES, FIX COMP, 33 OHM, ~ W, 5% RCR07G330JM MIL-R-39008 RR1271 
200071-620 ,RES, FIX COHP, 62 OHM, ~ W, 5% RCR07G620JM MIL-R-39008 

200072-220 RES, FIX COHP,220 OHM, ~ W, 5% RCR07G221JM MIL-R-39008 RI03-903.104-
904 

8
8_

2
' 15 Ili,

11S 200072-470 RES,'-FIX COMP,470 OHM, ~ W, 5% RCR07G471JM MIL-R-3900a R14 

~ j200073-100 RES, FIX COMP, 1 K, ~ W, 5% RCR07GI02JM MIL-R-39008 R9-13,15,19:27, 
Ii I 106-906,111-911 

lli,...L.--1 ____ ....1. ______________ -'-______ '--_____ ... !_~_~_~_~_1_3_, 1_1_4_-_9_1 ... 4 

5043 C[)P 



, 
."_:- ;,1 ICC~:: ~:J:::·J7. , I R~V. i 

t~,~(~~~~._~_"~~,~_. __ :~ __ ~!~~~_.O_D_E_~ __ l~O_O_X~ ______ P_i\_r_~~_Y_5 ___ l __ ~s,_···_T~~_, __ ~ ____ ~ ______ ~3_2_2~17_4 ___ ~r_L_r\1_3~1~5~5_2_-I~~OiX_X. __ ~I __ ij_l-11 

I ilrL:E. IOVJN /-:(,,// APP~OVAt ~.C.,O, . NO. DATE SH~Er /;';.'; " 

~ P\\3 ASSY - PHASE ENCODE ID~~"''!'E .' ....•. ~ 'I' /?;,~ 7 17 2.1 . / OF SHE=:TS 
~ ______ ~ ____ ----__.----------------------~----~"----._y'--~---L--------r_~--~--~--~~~~~~~---1\ 
r--~"","nTv t CiPHeR '" VENDOR OR VE>!r.;C~ OR ~Er-::~:;r-~CE , 
': TEMhA ~~.~~; · I PART "0. ! I)(SCRIPTION SPEC. NO. SPECIFICATION DESIGNATOR I 

I :~ ~, 9 L r-
II
, 200073-11CI RES, FIX COMP, 1.1 K, ... W, 5% RCR07G1l2JM MIL-R-39008 R123-9.23, 32, I 

I 124-924 I 
i 86 1 9 f9 1 11200073-150 RES, FIX COMP, 1.5 K, ~ W, 5% RCR07G152JM HIL-R-3900B R116-916 

187 r8 81 200073-200 RES, FIX COMP, 2 K, !:i W, 5% RCR07G202JM MIL-R-39008 R120-9.20,122- ~ 
f . 922, 
l i I 

88 ~1 11 I ,200073-220 RES,' FIX COMP, 2.2 K, ~ W, 5% RCR07G222JM !>1IL-R-39008 R16 

189 · 8 ~8 1200073-240 RES, FIX CO~P, 2.4 K, ... W, 5% RCR07G242JM MIL-R-39008 R1l9-919 ,121-

1
90 

I 921, 

j 91 ~8 hrB 200073-470 RES, FIX COMP, 4.7 K, !:i W, 5% RCR07G472JM MIL-R-3900B R109-909,112-

192 I I I 912, 

I 9319 I ~ I 200073-5lC,1 

i 94 I 1 1 200073-6on u('\' • ! -
1 95 tIl 

I:~ ~ I ~ , 
~ 

I :: ~: ~:. 
100 

200073-910 

200074-100 

200074-160 

200074-300 

200074-430 

PES, FIX COMP, 5.1 r:-., ~ W, 5% 

RES, FIX COMP, 6.B K, ~ W, 5% 

RES, FIX COMP, 9.1 K,.!:i W, 5% 

RES, FIX COMP, 10 K, J~ W, 5% 

RES, FIX COMP, 16 K, l~ W, 5% 

RES, FIX COMP, 30 K, ;~ W, 5% 

RES, FIX COMP, 43 K, ;~ W, 5% 

10127 rb7 
102 

2 0 0 0 7 4 ~ 4 7 0 RE S, F I X C OMP, 47 K, ;~ W, 5 % 

RCR07G512JM 

RCR07G682JM 

RCR07G912JM 

RCR07GI03JM 

RCR07G163JM 

RCR07G303JivI 

RCRO 7G4 33JM 

RCR07G473JM 

MIL-R-39008 R126-926 

MIL-R-39008 R26 

MIL-R-39008 R33 

MIL-R-39008 R29 

MIL-R-39008 R25 

MIL-R-39008 R125-9.25 

MIL-R-39008 Rl15-915,l17-

MIL-R-39008 

917 

R35-43,107-
907,108-908, 

103 

.. 101 91~ _..z.-2_0_0_0_7_4_-_9_1_0",--_R~E::_F_I_X_c_"'O_M_P_,_91_K_,_:k_4_W_, ___ 5_%_-.6r_R_C_R_0_7G_9_1_3_J_M __ -"'.:~~ __ I_L_-_R_-_3_9_0_0_8_-,-R_1_1_0_-_~r:!,,1_O ___ .. 

5043 C!:l 



r- [.'.q.',-.-~ r 1O"'!1~_~fS a I.S~~· COD
3

E
2

IDr::NT. Pl RA~1V·1 
I U MODEL 100X ~~_~ L~! 274 131552-0XX IV ~ 
• L ":~~~~~w ___________________ ~ ____ ~~~~~~~~~~~~~1 ,.....:.- : ',:' I I 
fTn ~ iDWN tll;d jAPPROVAL E.C.O. NO. DATE I SHEET /::; I 
/ ?I'VB ASSY - PHASE ENCODE IOATE t,-¥-s I i ,gS7 17-2 /-7'" 10F SHEETS I 

~07 I 
1.08 11 I 1 

lG9 i 1. 1. 

110 

III 1. 1 

I 112 l 
I 

::'::'3 I 
1 1 4 ' 1 

~~ - I 1 
';".l..~ I 

1 

1 
! 

,':c:: i -' '. Jf \-'._V I 1-

'.117/' 1 11 
l18 I 
'lIS I I 
'120! 1 I 
121 I I 1 

~ i ~ I 
'122 

~123 

1 1 

125 

126 

I 200075-150 

i 
I 
I 

2 0 0 07 5 -18 0' 

200075-390 

200083-100 

200083-12 O. 
I I 

! 200084- 15 °1 
I 200082-27C 
t 
I 

J! ! 204004 

I, ~~:~~~ 
i 

204024 

-II I 
I 206405-01~ 
12C6406-01~ 

DESCRIPTION 

RES, FIX COMP, 120 K, ~ W, 5% 

RES, FIX COHP, 150 K, ~ W, 5% 

RES, FIX COMP, 180 K,: ~ W, 5% 

RES, FIX COMP, 390 K, ~ W, 5% 

RES, FIX COMP, 1 K, ~ W, 5% 

RES, FIX COMP, 1.2 K, ~ W, 5% 

RES, FIX CPMP, 15 K, ~ W, 5% 

RES, FIX COHP, 270,OH}1, ~Wi 5% 

TRANSISTOR 

TRANSISTOR 

TRANSISTOR 

TRANSISTOR,PWR PNP 

SCREW, PAN HD, PHIL, CAD 

SCRETtJ, PAN HD, PHIL, CAD 

VeNDOR OR VENDOR OR REFERENCE 
SPEC. NO. S?:CI F!CATION DESIGNATOR' 

RCR07G124JM 

RCR07G154JM 

RCR07G184JM 

RCR07G394JM 

RCR20GI02JM 

RCR20G122JM 

RCR20G153JM 

RCR20G271JM 

MPS6562 

2N3702 

2N3704 

2NS193 

4-40 x 5/16 

4-40 x 3/8 

MIL-R-39008 R28 

MIL-R-39008 

MIL-R-39008 

!v1IL-R-39008 

MIL-R-39008 

MIL-R-39008 

MIL-R-39008 

HIL-R-39008 

MOTOROLA 

R34 

R30 

R31 

R23 

R24 

R22 

R20 

Ql 

Q2 

Q3,4 

Q5 



;.~ ... .-.'1 ..---------.... .....-.-~ .... ...-........ ---------------... -------------rj7"..O::-:-:c:--:,~D-::-~:-:-lt:'1II------·--r-;;~';EV~ 

(,~ ... : :::::: I :,!QDEL 100X &,ARiS liST ~ 3::'i~74" PL 131552-0~: f',I' 

~~~,-.' · ........ ___ ·_,_'1 ... _' .-. .... ~.....,' _ ~n~~fN /'//-''") JA??ROVAL IE.C.O, NO. \ DATE., SHEeT I. 4 
lJIT!.~ t-"\! . t.c..:...-- I' i 
t PhB ;-.SSY - PHASE ENCQDE j~ATE ~_~/ :':: \ .' 057 7,2/, / b OF SH,ETS, 

!- i a,u:.r'H ITY I C I PH E ~ i, V EN DOR OR VENDOR OR REHRtNC E I 
f ~;E!;lII1-4 jlsl f ?~~T NO. DESCRIPTION SPEC. NO. SPECIFJC:~TION DES'Gr-~ATOR' I 

!~29 " sl5 j-120640S-0111 SCREW I PAN HD I PHIL, CAD, \4-40 x 1/2 

1130 \1. I 1 I 205201 COVER, SWITCH 435489-1 

.II..L.~" 33 21 11 l' 210807 S~-JITCH, DIP 4 POSITION 435166-2 

5 5 I 207402-021 WASHER, FLAT # 4 

~~33 4! 4 I ! 207403-011~ WASHER, SPLIT LK, # 4 

~., 3 ' 8 I 8! 2 0 50 6 1 - 0 0 4 W ASHE R, F LA T - FIB RE 2191 

r~3; · 4 14 210030-171 STANDOFF, HEX - BRASS 1/8 8100-B-0256 

r36 4 4 207405-051 NUT, HEX 4-40 

~37 
i38 

1 39 

8 11 8:1 

12099 94-000 

I 
INK, EPOXY WHITE 

208500-298 WIRE, SOLID, 22 AWG, COPPER 

EP 110 

298 

AHP SWI 

AMP SW1 

H. H. SMITH 

AMATOM 

TIBBETTS & 
WESTERFIELD 

ALPHA W1-W9 



1 11 11 /1 1131552-1011 

~ 11 11 ,I 1731006-8001 

3 11 II I i 131552-501 i 
3 IIi 1131552-502' 

3 ! IiI f 131552-503 
~ I I , 

4 ! -i i 1 11 : 731510- 400 t 

51! 1 : 1 1731510-500,1 

6 2 t 2 12 1735000-402 
I ! I I 

7 I 4 14 t 4 1731501-30°, 

8 i i ; I i 
! I . I ! 

: keft:-ef~ef I S 315 5 2-6 0 0 I. 
IG I : 12 12 205061 I 
11 i .;~ t 1 ! 1 i 205068 

DESCRIPTION 

PWB - PHASE ENCODE 

L~.BEL, ASSY 

SPEED KIT, 12.5 IPS 

SPEED KIT, 18.75 IPS 

SPEED KIT, 25 IPS 

STJ::FF~ER, BAR 

STIFFNER, LONG 

SPACER 

RETAINER, PIC CONN. 

JUMPER TABLE 

CONN. DIP SOLDER PINS 

CONN. PLUG (12 PIN) 
til 

1

12 ll~ =~ 11 i 1 r 210145 . 

13 2 2 I 2 i 211002 

! 14 21L2 ~2 1205012 

J IS 1,83 ;33 F3 205026 

I 
HE2\TSINK 

I.C. SOCKET (14 PIN) 

116 i I 
117 

I , 
I 

PI~J, TERl.'1INAL, MALE 

TEST POINT 

I~: 9 9 9 

.55 p5 

201103-1001 CAP. CERAMIC DISC, .001 uf 

201105-010 CAP. CER. DISC, .01 uf, 500 V 

~ V::NDOR OR 

" 

. SPEC. NO. 

SRE2:;::'~4J 

03-09-2121 

PA2-1CB 

CA~14-S-10SD 

102-09-2134 

61181-2 

SHK-D-10 

SHKS-S10 

\JEi-~nCR OR 
SPECIFICATION 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

WINCHESTER 

~10LEX 

IERC 

R:;r-ERENCE 
DESIGNATOR 

J21,J22 

P20 

QS 

CKT.ASSY CORP I.C.23,24 

MOLEX P20 

AHP 

SPRAGUE 

SPRAGUE 

C117-917 

'C 4 - 9 , 14 -1 7 • 2 0 , 
22,105':'905,107-

'\ 20 65 

i 
I , 907 ,112-912, i 

~~_~i~_'~~--~------~----------____________________ ~ ______________ ~ ____________ ~ ____________ --u 



\.i-..... ' ..-....----..-------:.-------------------------------r::::::-;-::::~;r-------, ~ ;\J •• I 
t COD::: 'D~NT. t ".. . ! (~: -:'~.~5:- I NO;)SL I.OOX PA::t7S liS1 32274 Pl131552-0XX I {,' I 

fliT i.E DWN Il~ APPROVAL I~·C.O. NO. DAiE ~IEEET //4>, 
I P~~B ~.SSY - ?HASE ENCODE DATE ~ _~/. ~ t .' S 57 /. 7 1-7~ C)F SHEETS 

I~~--·--------------------------------------------~L---~r--V-E-~I-DLO-R--~O~n--~~v~I .. ~~~~"O~O~~~,.-O~i~--.-~n~;F~E~R'~~~N~C~E----4 . ITEM6~~j"~~G31 p~I::~~. DESCRIPTION S;EC. NO. K SP~~~FICATI;N D~E·SIGNATOR 
~I '-I-rl~~~~==============F=====~====~~====4 
! ITEM 20 CONTINUED Cl14-914,115-

I I 915,118-918, 

21 I 
22 

23 

24 

25 

~~ I : 
28 , 9 

29 I 
30 

31 

32 11 
33 9 

34 

9 9 

9 9 

9 9 

CAP. (FACTORY SELECT) T.B.D. 

CAP. (FACTORY SELECT) T.B.D. 

CAP. (FACTORY SELECT) T.B.D. 

9 

1 201:59-470 CAP. MYLAR, .047 uf, 100 V, 5% 

9 201148-100 CAP. POLYCARB, .1uf, 50 V, 5% 

WMF1S47 

RA2A104J 

35 1 1 1 201149-047 CAP. POLYCARB, .0047 uf 50V, 5% RA2A472J 

36 

37 

38 1 1 1 201148-470 CAP. POLYCARB, .47 uf, 50 V, 5% RA2A474J 

39 

40 18 3.8 18 201121-100 CAP. DIPPED MICA, 10pf ,300V, ±~ D153C100DO 

41 

42 9 9 9 201122-330 CAP. DIPPED MICA, 330pf,300V,5% D153E331JO 

- .-- -5043 C " 
•• 

CDE 

1MB 

1MB 

1MB 

SANGAMO 

SANGAMO 

C101-901 

C102-902 

ClOG-StOG 

C3 

CI03-903 

C19 

C2 

C113-91~,IIO':'" 
910 

CI04-904 



[9 C:-- :"~,=,:- ! _ M~~~L l~O; ~ P;.~iS usl: = ____ '-::-' __ .-;...I'~D2Ed~~~T. Pi. 131552-0XX • ~;. I· 

1
,ITiTLt !DWN?/,L/ A?P~OVAL ~I·.ic~o~~o .. DATE IISHEET/~'r;;' 
t P:\iB ~_3SY - PHASE ENCODE IDATE (...?" .-:( 5~ , J:~ .. j ! 7 7 I -7~ Of SHEETS' 

I 0 U A t·,ri IT Y f C I P :-{ E R I V END 0 ~ 0 R V'E N 0 0 R 0 R I R :: FER:: NeE 
. fTE"'~r2J:J 22123 t P~:1T NO. I OEscnlPTION SPEC. NO. S?cClf[CATION f DESiGNATOR' 

t 431 1 :=1~~~==2~O~1~1=2=2~-=2=0~ol~C=A=P==.=D==IP=P=E=D==M=I=C=A==,=2=0=C==)P=f===:3=O=0=V==,S=9=oFD=1=S=3=E=2=0=1=J=O====~==S=A=N=G=~=M=O=====PIC=2=1==========~ 
44 t 9 9 9 201122-220 CAP. DIPPED MICA, 220pf,300V,5% D153E221JO SANGAHO Cl11-911 

45 I 
46 

47 201160-100 CAP. TANT, 1 uf, 35 V, 10% 

48 1 1 1 201160-470 CAP. TANT, 4.7 uf, 35 V, 10% 

49 87 87 87 202018 
I 

DIODE 

I 
50 

51 I 
I 52 I 

53 I 
54 I I 
55 I 

I 

: 

S6 1 1 1 I 203036 I.C. QUAD 2 INPUT 

57 1 1 

58 19 119 

1 203002 I I.C. MONOS TABLE MULTIVIB 

19 203008 I.C. OPERATIONAL AMPLIFIER 
S9 

I 
1-

lili 
f .) 

1 

62 5 . ) 

5 203013 I.C. DUAL D FLIP FLOP 
1 203016 I.C. DUAL 4 INPUT 

.5 203017 I.C. HEX INVERTER 

5043 COP 

CS13BF10Sl( 

CS13BF475K 

IN914 

SN7438N 

DM8850 
U A709HC 

lv1C7479P 

SN1S830N 

SN15836N 

- h MIL-C-266S5 

MIL-C-266SS 

T.I. 

NATIONAL 
FAIRCHILD 

MOTOROLA 

T. I .. 

T.I . 

C10-13,18 

Cl 

CRl-6,101-109 
201-209,301-
309,401-409. 
501-509,601-
609,701-709, 
801-809,901-
909 

I.C.2S 

I.C.IS 
I.C.l6,102-902 
103-903 

I.C.7-11 

ICS 

ICl,2,6,12,13 



~ '." '. '; ~ODE ~D:r.JT. r REV. ! I C _':_~~:n 1 MODEL 100=< P/\R1S USY 32274 I Pi. 131552-0XX I M I 
frIHE- - DWN !l!;::; APPROVAL I!·C,O.~"~, I DATE _. SHH1 /; I i Pv!B i'-.SSY - PHASE ENCODE DAHi>. -;f- 5 I I ~ --) I ,7 / {-II,· 0;: SHtETS I 
~' i ,-. U " ~-' r' 'r Y r--c-l-'" "--1 E-· R--1r--------------...L.-......::::::...,-:-.v:....e f\-~..JDL-O-R---:O:-R:----,-V~E ~~! z;:-o::-.:-~ -=O-=R'--r--:;R-::e F;::E~R~I:-;;.-:N-;C-;;E--..,I 
i_'T_r_,·\~i.~j'231 PA';~ ~lO. DESCRIPTION _ SPEC. NO. SP~CIFICATION DESIGNATOR I 
f=-=-I ! I I 63 i 8 18 8 203019 

64 .L 11 1 203022 

65 9 9 9 203043 

66 9 9 9 203055 

67 

68 1 
I 

169 9 19 9 200204-100 1 

I;: I' I 

173 1 1 1 205250-500 

174 III 11 1 205250-600 

I~: I i 
'77 111 1 200071-150 

~: I ~ I ~ I ~ 200071-330 

200071-620 

200072-220 180 ~8 l8 18 
181 1 1 1 200072-470 

82 ~5 ~5 45 200073-100 

83 

5043 c~ 

I.C. DUAL 4 INPUT 

I.C. TRIPLE 3 INPUT 

I.C. DUAL CHAN DIFF. COMP 

I.C. DUAL PERIPHERA DRIVEl-<. 

POTENTIOMETER, 10K 

RESISTOR PACK, 220 OHM 

RESISTOR PACK, .330 OHM 

RES, FIX COMP, 15 OHH, 

RES, FIX COMP, 33 OHM r 

RES, FIX COHP, 62 OF ..... ~, 

RES, FIX COMP,220 OHM, 

~ W, 

~ W, 

~ W, 

~ W, 

5% 

5% 

5% 

5% 

RES, -FIX COMP,470 OHM, ~ W, 5% 

RE S, F I X C OMP , 1 K,· l~ W, 5 % 

SN15844N 

SN15862N 

SN72711N 

SN75451N 

ET34PI03J 

899-1-R-220 

899-1-R-330 

RCR07G150JM 

RCR07G330JM 

RCR07G620JM 

RCR07G221JM 

RCR07G471JM 

RCR07GI02JM 

T.l. 

T.l. 

T.I. 

T.l. 

BOURNS 

BECKMAN 

BECKMP.N 

MIL-R-39008 

MIL-R-39008 

MIL-R-39008 

MIL-R-39008 

MIL-R-39008 

MlL-R-39008 

IC3,4,.17-22 

IC14 

lCl04-904 

lC101-901 

RI0S-90S 

lC23 

IC24 

R19 

R21 

R17 

RI03-903.104-
904 

R14 

R9-13,lS,18,27, 
106-906,111-911 
113-913,114-914 
'44,4S 



t ." ~ -.-
''" 

'-- 'I REV. 
~ 

J. 
,-

CODE I:>~~r. It 

I R ~ Sit" 01 ..... .,. .... ·4 

Pt~R'iS 32274 i .~ .-..... ~ :'10DEL lOOX _i ~ 
t'J i. 131552-0XX I f.4 

j ~" :.. ~.:, 
';oa~ 

DV'IN /i~ AP?ROVAL 1:;.C.O. NO •. OhTE $H:;~T /~9-

P~\TB ASSY PHASE ENCODE DAT~ t·- 4' :.- , .. ,OJ,,5) 7 -;, I ' '/ ot: SH!ETS - /V' 
l • V!:NDOR OR VEi\JDO~ Orl REFERENCe ~~;T~'31 C !PH E ~ I PART NO. DESCRIPTION SPEC. NO. SPECifiCATION OESIGNATO~ 

II i 

9 19!200073-110! RES, FIX COMP, 1.1 K, ~ W, 5% RCR07G112JM MIL-R-39008 R123-923,32, 

91200073-150 
124-924 

9 RES, FIX COMP, 1.5 K, ~ W, 5% RCR07Gl52JM MIL-R-39008 Rl16-916 
8 18 1200073-200 RES, FIX COMP, 2 K, ~4 W, 5% RCR07G202JM MIL-R-39008 R120-920,122-

I ! 922, I 
1200073-220 1 1 RES " FIX COMP, 2.2 K" ~ W, 5% RCR07G222JM MIL-R-39008 RI6 

8 18 1200073-240 RES, FIX COI"lP, 2.4 K" ~ W, 5% RCR07G242J:M MIL-R-39008 RI19-919,121-
! 
l 
I 921, 

8 18 200073-470 RES, FIX COMP, 4.7 K, ~ W, 5% RCR07G472JM MIL-R-39008 RI09-909,l12-
I 912, 

9 9 200073-510 RES, FIX COMP, 5.1 K, ~ W, 5% RCR07G512JM MIL-R-39008 R126-926 
1 1 1200073-680 RES, FIX COMP, 6.8 K, ~ W, 5% RCR07G682JM MIL-R-39008 R26 , 1 200073-910 RES, FIX COMP, 9.1 K, .~ W, 5% RCRO J3912J'M MIL-R-39008 R33 .... 

1 1 200074-100 RES, FIX COMP, 10 K, ~ W, 5% RCRO~103JN MIL-R-39008 R29 
., 1 200074-160 RES, FIX COMP, 16 K, ~ W, 5% RCRO~163JM MIL-R-39008 R25 l.. 

9 9 200074-300 RES, FIX COMP, 30 K, ~ W, 5% RCRO-X;303JM MIL-R-39008 R125-925 
8 

t: 
200074-430 RES, FIX COMP, 43 K, ~ W, 5% RCRO -x; 4 33JM MIL-R-39008 Rl15-91S,117-

917 

7 200074-:-470 RES, FIX COMP, 47 K, ~ W. 5% RCRO iG4 7 3JM MIL-R-39008 R35-43,107-
907,108-908, 

9 9 200074-910 RES, FIX COMP, 91 K, ~ W, 5% RCR07G9l3JM MIL-R-39008 ~:lO-91C 

5043 C:!H~ 



~--------'-~---~~---------------------~.~-'------------------~----~~.I~------------~I~R~EV~i 

~",':~>;~' 1 Y!ODEL 100X PlUr8S us,' CC~~~;~T'I Pl 131552-0X;~JM' ; 
-' 

TIT ll: - :J'tIN t.i/ /..' AP?ROVAL le.c.o. NO. , CATE SHI;5T .:..t-.:-"~ 
PWB F_SSY - PH~.SE ENCODE I .J .Ot ...... ~ ... 7 il -/,.? / -'J& 0;: SHEETS CATE /'. <1 ~ I -' . r- C L' ANn T y J C 1?:--4 ~ R I v END 0 R 0 R V:: t\! D 0 R 0 R R;; F E ~ ENe 5 

i I'!'!:."", 21J 2212 31_ PART NO. • DESCRIPTION S?EC. NO. S?ECI F SCAT 10 N DESIGNATOR' 
~==:dI~~~~~~'~;;~~==~==============================~~~=========P============~==============1 
'105 I ~ 

II~~~ I' 1 1 1200075-120 

108 1 1 1 200075-150 

'109 1 1 1 200075-180 

1110 I I 

Poll1 1 I 1 1 II' 200075-390 

1112 I 

113 

116 

1 1 

1 1 

1 I 1 

RES, FIX COMP, 120 K, ~ W, 5% 

RES, FIX CaMP, 150 K, ~ W, 5% 

RES, FIX COMP, 180 K,: ~ W,. 5% 

RES, FIX COMP, 390 K, ~ W, 5% 

RES, FIX CaMP, 1 K, ~ W, 5% 

RES, FIX CaMP, 1.2 K, ~ W, 5% 

RES, FIX CPMP, 15 K, ~ W, 5% 

RCR07G124JM 

RCR07G15.4JM 

RCR07G184JM 

RCR07G394JM 

• 
RCR20G102JM 

RCR20G122JM 

RCR20G153JM 
'117 1 1 

1 : 200083-100 

1 200083-120 

1 200084-150 

1 200082-270 RES, FIX COHP, 270,OHM, ~ W, 5% RCR20G271JM 

118 

119 

120 

121 ill 1 

::'22 1 1 

123 2 2 

124 1 1 

125 

126 

127 3 3 

128 2 2 

5C43 CD 

1 204004 

1 204012 

2 204013 

1 204024 

TRANSISTOR 

TRANSISTOR 

TRANSISTOR 

TRANSISTOR, PWR PNP 

3 206405-011 SCREW, PAN HD, PHIL, CAD 

2 206406-011 SCREW, PAN HD, PHIL, CAD 

MPS6562 . 

2N3702 

2N3704 

2N5193 

4-40 x 5/16 

4-40 x 3/8 

MIL-R-39008 R28 

MIL-R-39008 R34 

MIL-R-39008 R30 

MIL-R-39008 R31 

MIL-R-39008 

MIL-R-39008 

MIL-R-39008 

MIL-R-39008 

MOTOROLA 

R23 

R24 

R22 

R20 

Q1 

Q2 

Q3,4 

Q5 



It ..... • • ...----...-- -- ..... ------.. ---- ------------ -----------.,- I - l")~'.' I 
~ 1.,"-" ~ ".,. ;; '. - "' ..•. ~ ~ L I~. ':.1' C03D2!:2~D7- t:4l"T'i ~" '" Y. 

i~_~'_~_:~I~~~~~~-~$~_-__ LI~. ___ M_O_D~E_L __ l~O_O_X ________ P_\t_\_R_Y_S~ ____ ~ __ a--,v,A ______ ~ __ ~~~~~ __ ~~~i~~~~L-rl_3~1~5~5~2_-_0jX~·X~~~~~1~tt 
i Tl7t~ iD\VN I~P' !A?PROV~L I~·C.O. NO.' DATE SHEET '<P / 
!_---,. ______ P\VB ASSY - PHASE ENCODE iDATE ~ _ ~/.~:; 1\ i S~A~! 7:') I '7(~ OF SHEETS 

i ' 0 U :d' n !nTc I PH E R !I V ~ NCO R 0 R V EN DO R 0 ~ REF E ~ ENe E 
J ITL

t

.\; 21 i22 f23l PA~T NO. u::SCRIPTION SPEC. NO. SPECIFICATION DESIGNATOR' 

1~29 ~5 [5 I' 206408-011 SCREW, PAN HD, PHIL, CAD. 

130 1 J 1 1 205201 COVER, S~vITCH 

b .. 31 1 11 i 1 ! 210807 SWITCH, DIP 4 POSITION 

h32 5 5 I 5 207402-021 WASHER, FLAT 

~.;~-~~ I: : I: I :~::::_-:0141 ;::HHEER~' FSL:~I~ ~~~RE , 

113 5 4 4 I 4 1210030 -171 STANDOFF, HEX - BRASS 1/8 

~~~ 4 1414 I 207405-051 NUT, HEX .. 

it'~~: I I I 
'1 ~r; ~/Rh/!f/R 209994-0001 INK, EPOXY,\AJHITE 

~~~ I l·1 
bA2 i 8" 8,,18" 208500-298 WIRE, SOLID, 22 AWG, COPPER 

I I 

L 

4-40 x 1/2 

435489-1 

435166-2 

# 4 

# 4 

2191 

BI00-B-02S6 

4-40 

EP 110 

298 

AMP SWI 

AMP SWl 

H. H. SMITH 
AMATOM 

TIBBETTS & 
WESTERFIELD 

ALPHA vll-W9 



4 4 
i , 
I 

9 
I ' 
trefrl,.-ef 

10 2 2. 
i_I 

I' 1 11 

18 

J 19 

l 20 

5043 CO 

1131552-101 

, 731006-800 

1131552-5041 

131552-505 

1731510-40°

1

1 

1731510-500 

735000-4021 
I 

1731501-300 
I 
I 

i 
I 531552-600 . . 
i 205061 

205068 

210145 

PWB - PHASE ENCODE 

LABEL, ASSY 

SPEED KIT, 37.5 IPS 

SPEED KIT, 45 IPS 

STIFFNER, BAR 

STIFFNER, LONG 

SPACER 

RET]\.INER, PIC CONN. 

JUMPER TABLE 

CONN. DIP SOLDER PINS 

CONN. PLUG (12 PIN) 

HEATSINK 

211002 I I.C. SOCKET (14 PIN) 

205012 

1205026 

I 

, I 

201103-1001 

201105-010 

PIN I TERMINAL, MALE 

TEST POINT 

CAP. CERAMIC DISC, .001 uf 

CAP. CER. DISC, .01 uf, 500 V 

SRE29PD4J 

03-09-2121 

PA2-1CB 

CA~14-S-10SD 

02-09~2134 

61181...:2 

SHK-D-10 

5HKS-S10 

P t 131552-0XX 

CIPHER 

CIPHER 

CIPHER 

CIPijER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

WINCHESTER 

Ok1£ i SHEET \.-"'-'2, 

7 Z I .i;:' 101' SHEETS 

REfERENCi: 
OESIGNATOR 

J21,J22 

MOLEX P20 

I 

IERC Q5 

CKT.ASSY CORP I.C.23,24 
I 

MOLEX P20 

AMP 

SPRAGUE 

SPRAGUE 

C117-917 

C4-9 ,1~k-17 .20, 
22,105··905,107-
907,112-912, 

..1 



1~~~~,.2:':"-:·~'~;!.~ :_''''''---..If __ M_: O __ D_E_L_l .. _O_O_X_-__ ..-.; __ P._t\_R_T_S __ L_I_S_T_"f"1 D-'N-N-,,-I.--:~-~-' ~~A:-::P:::P:-:R'::07:V~A':""L .&..\.._-_~_~i,:~~~c':"'~~:::-T·.~N:-:::~~-rll-3;::-D1';A::;::;-2_--0r.:;-:::-;. E:'E:'! ..... ::;;-=;":;·.1 

f P~\1B ASSY - PI{ASE ENCODE (DATE 6> 4-5 ; 1.9.57 17-2 J -7[' OF S~EEiS 
~ ~;U:~NTtTY' CIPHER 4 VENDOR OR VENDOR Oft REFERENCE 
f ITEJ~I"j ;~ __ 2 51 'PART NO. I, DESCRIPTION SPEC. NO. SPECI FICATION DESIGNATOR 

ITEM 20 CONTINUED 

I -t-=~ -

i I I " ! J ' I I 
I 21 I I 

22 I' i 
23 I I 
?~ I 
25 I 
26 9 I 9 

27 9; 9 

28 

29 

30 

31 

32 

33 

34 

9 

1 

9 

9 

1 

9 

35 1 1 

36 

37 

38 1 1 

39 

40 18 ~.8 

41 

I 
I 

I 
I 

CAP. 

I CAP. 

(FACTORY SELECT) T.B.D. 

(FACTORY SELECT) T.B.D. 

CAP. (FACTORY SELECT) T.B.D. 

1201159-470 
201148-100 

CAP. MYLAR, .047 uf,lOO V, 5% 

CAP. POLYCARB, .1uf, 50 V, 5% 

WMFIS47 

RA2AI04J 

201149-047 CAP. POLYCARB, .0047 uf 50V, 5% RA2A472J 

201148-470 CAP. POLYCARB, .47 uf, 50 V, 5% RA2A474J 

201121-100 CAP. DIPPED MICA, 10pf,300V,±~ 'D153CI00DO 

CDE 

1MB 

1MB 

1MB 

SANGAMO 

C114-914,115-
915,118-918, 

CI01-901 

CI02-902 

CI06-906 

C3 

CI03-903 

C19 

C2 

C;:113-91~/IIO';" 
910 

~,~_9~ __ ~2_0_1_1_2_2_-_3_3_0L-C_A_P __ ._D_I_P_P_E_D __ M_I_C_A __ ,_3_3_0_P_f_,_3_0_0_V_,_5_%~D_l_5_3_E_3_3_1_J_O ____ ~_S_A_N~QU __ ~_O _______ C_l_O_4_-_9_0_4 ____ ~ 
5043 <: Dl~ 



~-10DEL 10 OX PARTS LIST 
APP~OVAL 

P~\fB ASSY - PHASE ENCODE 

OWN ?~' 

DA T E c::, , ~i' 5 
QU~'\NTITY 

ITEN"f 24 25 
.. t 

I 43 1 1 

i 44 ,9 9 

45 
~,. .0 

47 5 5 

48 1 1 

49 87 .87 

50 

I 51 
52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

1 

1 

19 

~I 
5 , 

i 

5043 C 

1 

1 

19 

5 

1 

5 

CIPHE~ 

PA~T NO. 
DESC it I PT ION 

VENDOR OR 
SPEC. NO. 

201122-200 CAP. DIPPED MICA, 200pf,300V,5% D153E201JO 

201122-220 CAP. DIPPED MICA, 220pf,300V,5% D153E221JO 

1 201160-100 CAP. TANT, 1 uf, 35 V, 10% 

201160-470 CAP. TANT, 4.7 uf, 35 V, 10% 

202018 DIODE 

203036 I.C. QUAD 2 INPUT 

203002 I~C. MONOSTABLE MULTIVIB 

203008 I.C. OPERATIONAL AMP:LIFIER 

203013 I.C. DUAL D FLIP FLOP 

203016 I.C. DUAL 4 INPUT 

203017 I.C. HEX INVERTER 

CS13BF105K 

CS13BF475K 

IN914 

SN7438N 

DM8850 

UA709HC 

MC7479P 

SN1S830N 

SN15836N 

CODE' ~DENT. 

,32274 Pl 131552-0XX 

" R.~v. I 
}1 . 

IE.CoO. NO. DATE SHEET .... ;14 
~ J 9,~ 7 7 " '2/ ,7(, OF SHEETS 

VENeOR OR ( R~Fi:::<.EN C E 
SP~CIFICATION I DESiGNATO~' 

SANGAMO C21 

SANGAHO 

MIL-C-26655 

MIL-C-26655 

T.I. 
NATIONAL 

FAIRCHILD 

MOTOROLA 

T. I .. 

T.I. 

C111-911 

C10-13,18 

Cl 

CRl-6,101-109 
201-209,301-
309,401-409. 
501-509,601-
609,701-709, 
801-809,901-
909 

I.C.25 
I.C.15 

I.C.1.6,102-902 
103-903 

I .C. 7--11 

ICS 

IC1,2 l 6,12,13 

I 



r~~- --;-- L CODE IDENT. 0 L R::V. ~"-
,. ~.' -" "-'~, ~ PA n T SIS T 3227 4 I ~ 131552 - 0 xx . /v/f i ,;~- -:"-.:.;'~-.:.:~';:..!. ~ __ -l. __ ~_~_'IO_0_E_L_' __ l_O_O_X _____________ ":--.,,~-~-r:_::_:_::~~"'---i:"'::_:::.!_:7.:::_r_~;:;_-r;:_:_::::--:' ___ _ 

!ml< - DWN j.,t'F; APPROVAL /".C.O. NO. OAr:: SHOEi ,..:; '.,) 

; Pv7B ASSY - PHASE ENCODE DATE &,. 4 s- 119",') 7 7 z /-7[' OF SHEETS 

f GU,C.NTl1'Y' CIPHER I VENDOR OR 
ITP"/I' @ 1 DESCRIPTION S 0 ""I ' j P,""'T IUQ I PEC. N • ___ 2J_25 r ..... '0 .... • Frs-rS 203019 

I 64 11 I 1. 203022 

i 65 '9 9 I 203043 

I 66 9 9 I 203055 
I 
I 

67 

68 

69 

I 
1200204-100 

70 

71 

72 i I 
I 

I.C. DUAL 4 INPUT 

I.C. TRIPLE 3 INPUT 

I.C. DUAL CHAN DIFF. COMPo 

I.C. DUAL PERIPHERA DRIVER 

POTENTIOMETER, 10K 

! 

SN15844N 

SN15862N 

SN72711N 

SN75451N 

ET34PI03J 

I 73 1 .11 
1 11 I 

205250-5001. RESISTOR PACK, 220 OHM 899-1-R-220 

899-1-R-330 174 
I 

1
75 

. 76 

77 1 1 

;: ~:r 118~ 
81 1 

82 ~5 ~5 

83 

c:ru." ,fA no 

205250-600 RESISTOR PACK, 330 OHM 

200071-150 

200071-330 

200071-620 

200072-220 

200072-470 

. 200073-100 

RES, FIX COHP, 15 OHM, ~ W, S% RCR07G1S0JM 

RES, FIX COMP, 33 OHM, ~ y.:f, S% RCR07G330JM 

RES, FIX COMP, 62 OHM, ~ H, 5% RCR07G620JM 

RES, FIX COMP,220 OHM, ~ W, 5% RCR07G221JM 

RES, "FIX COMP, 470 OHH, ~ W, 5% RCR07G471JM 

RES, FIX COMP,l K, ~ W, S% RCR07G102JM 

. 
VENDOR OR 

SPECIFICATION 

T.I. 

T.I. 

T.I. 

T.I. 

BOURNS 

BECIGv1AN 

BECKMAN 

MIL-R-39008 

MIL-R-39008 

MIL-R-39008 

MIL-R-39008 

MIL-R-39008 

MIL-R-39008 

RE~ERENCE 

DES1GNATCR 

IC3,4,17-22 

IC14 

ICI04-904 

ICI0l-901 

RI0S-90S 

IC23 

IC24 

Rl9 

R2l 

R17 

RI03-903.104-
904 

R14 

R9-13,15,18,27, 
106-906,111-911 
113-913,114-914 
44,45 



r 
~ 
j 

. ~-

.. 
~~ .......... ~ 

i -. ,... P:2 

__ . oJ 
~ !'<ODEL ;' 

~ .~ ~ , 

..-.:; 

100X 
f,;)!\ ~~;I.-
Ii V~~ g ~ LIST 

/1 " O\,VN ZP APPROVAl 

P'i-JB ASSY - PHASE ENCODE DATE r:;. t' 5 
''I' 

~~T:J C l?HER I PART NO. 

'9 

9 

8 

1 

89 L8 

90 , 
I 91 

192 r 
8 

93 9 

94 1 

195 1 

I 96 1 

I 

~ 97 1, 

:: 11: ! 
100 

10 27 

102 

103 

104 9 

5043 ct 

9 

1 

1 

1 

1 

9 

8 

27 

9 

il200073-110 

200073-150 

1200073-200 

200073-220 

200073-240 

I .200073-470 

1200073-51°_ 

200073-680 

200073-910 

I 200074-100 
I 
! 200074-160 

200074-300 

200074-430-

I 200074~470 

200074-910 

RES, 

RES, 

RES, 

RES, 

RES, 

RES, 

PES, 

RES, 

RES, 

RES, 

RES, 

RES, 

RES, 

RES, 

RES, 

VENDOi-! OR 
DESC~IPTION SPEC. NO. 

I 
FIX CO!1P, 1.1 K, ~. 

4 W, 5% RCR07G112Jr-l 

FIX COMP, 1.5 K, ~ W, 5% RCR07G152JM 

FIX CaMP, 2 K, ~ W, 5% RCR07G202JM 

FIX COMP, 2.2 K, ~ W, 5% I RCR07G222JM 

FIX CO~P, 2.4 K, ,~ W, 5% RCR07G242JM 

FIX caMP, 4.7 K, ~ W, 5% RCR07G472JM 

FIX COI1P, 5.1 K, ~ Ttl , 5% RCR07G512JM 

FIX COMP, 6.8 K, ~ W, 5% RCR07G682JM 

FIX COMP, 9.1 K, :~ w, 5% RCR07G912JM 

FIX COMP, 10 K, ~ W, 5% RCR07G103JM 

FIX COMP, 16 K, ~ W, 5% RCR07G163JM 

FIX caMP, 30 K, ~ W, 5% RCR07G303JM 

FIX COMP, 43 K, ~ W, 5% RCR07G433JM 

FIX COMP, 47 K, ~ W. 5% RCRO 7G4 7 3JM 

FIX COMP, 91 K, ~ Ttl, 5% RCR07G913JM 

..... _1-_ . ., 
g;; v. ~ r'"',...ro[r ....... ~.,.l ... ...,i.J:.: ... .:: ... , 

0l. /1,.1 l 32274 '( b 131552-0XX e 
.J 

I~'C.O. NO . OATf SI-!EET.'; .:,,' \ 

" 1357 7 ·21 . 7~ 0;: SHEETS 
1 

V:;NOO~ OR RE~E;!I~NCE 

SPECIFICATION DESIGNATOR 

MIL-R-39008 R123-923,32, 
124-924 

MIL-R-39008 R116-9I6 

Iv1IL-R-39008 RI20-920,122-
922, 

MIL-R-39008 RI6 

MIL-R-39008 Rl19-9I9,121-
921, 

MIL-R-39008 RI09-909,112-
912, 

MIL-R-39008 R126-926 

MIL-R-39008 R26 

MIL-R-39008 R33 

MIL-R-39008 R29 

MIL-R-39008 R25 

MIL-R-39008 R125-925 

MIL-R-39008 R115-915,lI7-
917 

MIL-R-39008 R35-43,107-
907,108-908: 

MIL-R-39008 RIlO-910 
-~. 



, l - ,"--;-: ~,~-'l'--'-rv-"I:--D"--E-L-l-o-o-x-' .. PARTS LIST 
CODe IO::NT. REV. 

32274 P L 131552-0XX j).1 

r:""'-'[l--r-L~------,--....-;-.o'---·~-----~"----------:~\VN t/Lr A??ROVAL IE.C.O. NO. DATE SHE::!~?' 

DATE / ~ ttt{- .::-: ~ J ~57 7· 2/ -7 (, Of SHEETS PWB ASSY - PHASE ENCODE 

-

~ __ ~ _____ , ______________ ~ ________________________ ~~ ___ v~~'~~~~ __ ~ __ -.r-~; --~~~--r-~~~~----~ 
k t Q:J~;'\NTiTY CIPHER DESCRIPTION V~NOO~ OR V~NDCR OR R;";FERENCE t IYE! .. ,,- 241~ t PART NO. _ SPEC. NO. SPECIFICATION DESIGNATOR' 

120 

121 1 1 

122 1 1 

l123 

1124 
;125 

1 

126 

127 3 

128 2 

". L. 

1 

3 

50~3 Cl:lP 

i 
I 

i 200075-120 

1

200075-150 

200075-180 

! 
200075-390 

200083-100 

200083-120 

200084-150, 

! 200082-270 

204004 

204012 

204013 

204024 

206405-011 

206406-011 

RES, FIX CaMP, 120 K, ~ W, 5% 

RES, FIX COMP, 150 K, \ W, 5% 

RES, FIX CaMP, 180 K,; ~ W,- 5% 

RES, FIX CaMP, 390 K, ~ W, 5% 

RCR07G124JM 

RCR07G154JM 

RCR07G184JM 

RCR07G394JM 

RES, FIX COMP, 1 K, ~ W, 5% RCR20GI02JM 

RES, FIX COMP, 1.2 K, ~ W, 5% RCR20G122,JM 

RES, FIX CQMP, 15 K, ~ W, 5% RCR20G153JM 
c 

RES, FIX CaMP, 270, ()HM,~~~, 5'% f RCR20 G271JM , 

TRANSISTOR, 

TRANSISTOR 

TRANSISTOR 

TRANSISTOR, PWR PNP 

SCREW, PAN HD, PHIL, CAD 

SCREW, PAN HD, PHIL, CAD 

MPS6562 

2N3702 

2N3704 

2NS193 

4-40 x 5/16 

4-40 x 3/8 

MIL-R-39008 R28 

MIL-R-39008 R34 

MIL-R-39008 R30 

MIL-R-39008 R31 

MIL-R-39008 R23 

MIL-R-39008 R24 

MIL-R-39008 R22 

MIL-R-39008 R20 

MOTOROLA Q1 

Q2 

Q3,4 

QS 
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i~29 ·JrsTsJ

1 

1206408-011 SCREW, PAN HD, PHIL, ~AD. 14-40 x 1/2 

1130 ! 1 I 1. • 2052111 I COVER, SWITCH 1435489-1 

1131 • 1 11 \ 210807 SWITCH, DIP 4 POSITION 435166-2 

1132 5 f 5 207402-021 WASHER, FLAT # 4 
i i 

f33 4 4 i 207403-011 WASHER, SPLIT LK, # 4 

! 34 8 8 205061-004 WASHER, FLAT - FIBRE ; 

135 4 4 210030-171 STANDOFF, HEX - BRASS 1/8 
u.36 

J.37 
~-. 3 0 
J- 0 

,~ 39 

~40 
'141 

4 • 4 
I 
I 

~/R;;/R 

tL42 8" 8" 

5043 CO: 

207405-051 

209994-000 

I 
208500-298 

NUT, HEX 

INK, EPOXY WHITE 

; 

WIRE, SOLID, 22 AWG, COPPER 
.. , 

I 

2191 

8100-B-0256 
4-40 

EP 110 

298 

~.HP SWl 

AMP SWl 

H. H. SMITH 

AMATOM 

TIBBETTS & 
WESTERFIELD 

ALPHA WI-W9 
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	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	1-01
	1-02
	1-03
	1-04
	1-05
	1-06
	1-07
	1-08
	2-01
	2-02
	2-03
	2-04
	2-05
	2-07
	2-09
	2-11
	2-12
	2-13
	2-14
	3-01
	3-02
	3-03
	3-04
	3-05
	3-06
	3-07
	3-08
	4-01
	4-02
	4-03
	4-04
	4-05
	4-06
	4-07
	4-08
	4-09
	4-10
	4-11
	4-12
	4-13
	4-14
	4-15
	4-16
	4-17
	4-18
	4-19
	4-20
	4-21
	4-22
	4-23
	4-24
	4-25
	4-26
	4-27
	4-29
	4-31
	4-32
	4-33
	4-34
	4-35
	4-36
	5-01
	5-02
	5-03
	5-04
	5-05
	5-06
	5-07
	5-09
	5-11
	5-13
	5-14
	5-15
	5-16
	5-17
	5-18
	5-19
	5-20
	5-21
	5-22
	5-23
	5-24
	6-01
	6-02
	6-03
	6-04
	6-05
	6-06
	7-001
	7-002
	7-003
	7-004
	7-005
	7-006
	7-007
	7-008
	7-009
	7-010
	7-011
	7-012
	7-013
	7-014
	7-015
	7-016
	7-017
	7-018
	7-019
	7-020
	7-021
	7-022
	7-023
	7-024
	7-025
	7-026
	7-027
	7-028
	7-029
	7-030
	7-031
	7-032
	7-033
	7-034
	7-035
	7-036
	7-037
	7-038
	7-039
	7-040
	7-041
	7-042
	7-043
	7-044
	7-045
	7-046
	7-047
	7-048
	7-049
	7-050
	7-051
	7-052
	7-053
	7-054
	7-055
	7-056
	7-057
	7-058
	7-059
	7-060
	7-061
	7-062
	7-063
	7-064
	7-065
	7-066
	7-067
	7-068
	7-069
	7-070
	7-071
	7-072
	7-073
	7-074
	7-075
	7-076
	7-077
	7-078
	7-079
	7-080
	7-081
	7-082
	7-083
	7-084
	7-085
	7-086
	7-087
	7-088a
	7-088b
	7-089
	7-090
	7-091
	7-092
	7-093
	7-094
	7-095
	7-096
	7-097
	7-098
	7-099
	7-100
	7-101
	7-102
	7-103a
	7-103b
	7-104a
	7-104b
	7-105
	7-106
	7-107
	7-108
	7-109
	7-110
	7-111
	7-112
	7-113
	7-114
	7-115
	7-116
	7-117
	7-118
	7-119
	7-120
	7-121
	7-122
	7-123
	7-124
	7-125
	7-126
	7-127
	7-128
	7-129
	A-001
	A-003
	A-004
	A1-01
	A1-02
	A1-03
	A1-04
	A2-01
	A2-02
	A4-01
	A4-02
	A4-03
	A4-04
	A4-05
	A4-06
	A4-07
	A4-08
	A4-09
	A4-10
	A4-11
	A4-12
	A5-01
	A5-02
	A5-03
	A5-05
	A7-01
	A7-02
	A7-03a
	A7-03b
	A7-04
	A7-05
	A7-06
	A7-07
	A7-08
	A7-09
	A7-10
	A7-11
	A7-12
	A7-13
	A7-14
	A7-15
	A7-16
	A7-17
	A7-18
	A7-19
	A7-20
	A7-21
	A7-22
	A7-23
	A7-24
	A7-25
	A7-26
	A7-27
	A7-28
	A7-29
	A7-30
	A7-31
	A7-32
	A7-33
	A7-34

