Technical Manual No.
799800-000D

- OPERATION AND MAINTENANCE
INSTRUCTIONS FOR

MODEL 100X MAGNETIC TAPE RECORDER

Cipher Data Products
5630 Kearny Mesa Road
San Diego, California 92111

@ Copyright 1976 by Cipher Data Products
Printed in U.S.A. October, 1976






PREFACE

This manual presents the information required for oper- recorder. The manual is divided into seven sections
ation and maintenance of the Cipher Model 100X Mag- plus the addendum (if any) applicable to the specific
netic Tape Recorder. Please read this document thor- recorder for which this manual is intended. The sections
oughly before unpacking, installing, or operating the and addenda are as follows:

I Description and Specifications
Il Unpacking, Inspection, and Installation
Il Operation
IV Theory of Operation
V' Maintenance
VI Troubleshooting
VIl Parts Lists, Schematics, and Assembly Drawings

Addendum A - Phase-Encoded Recorders
Addendum D - Configuration for 75-ips Tape Speed

iii
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SECTION |

DESCRIPTION AND SPECIFICATIONS

1-1. GENERAL

1-2. The Model 100X Magnetic Tape Recorder is a
high-performance, digital, tape recorder manufactured
by Cipher' Data Products, Inc., San Diego, California.
The recorder is available with a dual-gap head, provid-
ing read-after-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:

a.  Operation in the foliowing 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,
or 12.5ips

37.5, 25, 18.75,

(2) Nonstandard: Any fixed speed within
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)
i. Facade color (white is standard)
1-3. PURPOSE

1-4. The recorder is designed to be used in data ac-
quisitionand computer processing systems in which data
must be acquired and stored on magnetic tape. Writing
and reading of digital data are performed in IBM-com-
patible, NRZI format. Data recorded by a Model 100X
recorder is completely recoverable by IBM 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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Figure 1-1. Model 100X Recorder (Sheet 1)
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REAR

NOTE: Recorder shown in shipping frame. (Removed in use.)

Figure 1-1. Model 100X Recorder (Sheet 2)



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 EOT/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, on each side of the head, are of the single-
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

1-4

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 aconstantrate. 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 (IRG) must be provided to allow
for the tape acceleration and deceleration periods. Con-
trol of tape motion to produce a defined IRG 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 IBM-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 which 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. When power is lost the takcup reel 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.

1-6

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 (EOT) 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 Il contains a table of interface connect-
jons. Signal characteristics are as follows:

a. Levels

(1)  Trueislow: 0to 0.4 volt
(approximately).

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

(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: IBM-compatible

NRZI
Nine-track:  IBM-compatible
NRZI|
Nine-track:  IBM-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

0.5inch (1.27 c¢m)
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
2to 45 ips

Table 1-1. Mechanical and Electrical Specifications



Speed Variation:

Instantaneous
Long term

Rewind Speed

Start/Stop Time (inversely
proportional to tape speed)

Start/Stop Distance
Interchannel Displacement
Error:

800 bpi
556 bpi

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

Interface
Electronics
Operating Temperature

Relative Humidity

+ 3% (max., byte-to-byte)
+ 1% (max.)

150 ips (nom.)

8.0 (+ 0.55) msat45ips

0.19 (+ 0.02) inch
(0.48 (+ 0.05) cm)

150 microinches {0.004 mm) max.
200 microinches (0.005 mm) max.
Photoelectric (IBM-compatible)
DTL (Low True)

All Silicon

2° to 50° C

15 to 95%, noncondensing

‘o

Altitude 20,000 feet (6096 meters) max.
Table 1-1. Mechanical and Electrical Specifications (Continued)
INPUT OUTPUT

(CUSTOMER/CIPHER)

(CUSTOMER/CIPHER)

[

P

DTL 844 J.

OR EQUIVALENT =

Figure 1-3. Interface Configuration
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HIGH = FALSE +5 VOLTS
LOW = TRUE
220
o) O DO_
R 2
330

ALL RESISTORS IN OHMS

DTL 836 or 846
= OR EQUIVALENT




SECTION 11

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

b.  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.

CAUTION

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.

c. 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.

d. Check contents of
against packing slip,

hln Aomeage c
Sipie  aamage. 1y

NOTIFY CARRIER.

shipping container
and inspect for pos-
DAMAGE EXISTS,

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

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

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

(Replace power plug
primary

a. Connect power cord.
and change power transformer
connections if necessary.)

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

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

d.  Turn power on by depressing POWER
control.



INPUT CONNECT LINE TO
VOLTAGE TERMINALS TERMINALS
105 4t08; 3to7 3to4
115 4t08; 2t06 2t04
125 4t08; 1to5 Tto4d
210 4t07 3t08
220 4t07 2t0 8
230 4t06 2t0 8
240 4106 1t08
250 4t05 1t08

2-2

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 REVERSE 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.).

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

d. 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).

f. 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. Interconnection 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. 1t 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
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LIVE GROUND

CONNECTOR PIN PIN CONNECTOR
Input Commands J 8 Select (SLT)
J101
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)

1101

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)

Write Inputs A 1 Write Data Strobe (WDS)

J102

C 3 Write Reset (WRS)

Tabie 2-2. Interface Connections

2-11



LIVE GROUND

CONNECTOR PIN PIN SIGNAL
Write Inputs E 5 Threshold (THLD) (100X60 only)
}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 15 Write Data 4 (WD4) (Write
Data 8 for 7-Track)
T 16 Write Data 5 (WDS5) (Write
: Data 4 for 7-Track)
U 17 Write Data 6 (WD6) (Write
Data 2 for 7-Track)
\Y 18 Write Data 7 (WD7) (Write
Data 1 for 7-Track)
Read Outputs 2 B Read Data Strobe (RDS)
J103 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 Data1 (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)
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LIVE GROUND
CONNECTOR PIN PIN SIGNAL
Read Outputs J103 .
(Cont.) (Optional) 12 N Single Gap (SGL)
(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 Vv Read Data 7 (RD7) (Read Data

1 for 7-Track)

Table 2-2. Interface Connections (Continued)
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SECTION 111

OPERATION

3-1. GENERAL

3-2. This section describes the controls and indicators
and provides instructions for operating the Model 100X
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 enabling 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. 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-

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.

CAUTION

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

Close front cover to protect tape and trans-
port from dust.

CAUTION

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.

ing.
3-7. UNLOADING TAPE
b. Install empty reel on takecup hub in same
manner as loaded reel was mounted in step 3-8. To unload the tape, proceed as follows:
a.
NOTE
C. Actuatc POWER pushbutton. POWER
indicator will illuminate, and compliance Recorder must be in off-line mode

arms will be driven to full-up positions.

(ON LINE indicator extinguished).



a. If power is off, actuate POWER 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.If 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.

39. 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.

3-2

POWER

Figure 3-1. Control Panel



CONTROL OR

Pushbutton/Indicator

to load point.
REWIND indi-
cator illuminates
during rewinding,
then goes out.

INDICATOR TYPE FUNCTION CONDITIONS

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

Iluminates red to connected.
indicate power is on.

LOAD Momentary-Action Initial 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.

IHuminates to

indicate BOT tab

is positioned at

photosensor.

ON LINE Momentary-Action Switches recorder Initial Load or
Pushbutton/Indi- to on-line mode. Rewind actuation.
cator Itluminates 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 ‘lluminated.)
extinguished to
indicate recorder is
off line.

REWIND Momentary-Action Rewinds tape Recorder in off-

line mode. (ON
LINE indicator
not illuminated.

Table 3-1. Controls and Indicators
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CONTROL OR
INDICATOR

TYPE

FUNCTION

CONDITIONS

REWIND
(Continued)

LOAD indicator
illuminates to
indicate BOT tab
is positioned at
photosensor.

Second actuation
of REWIND push-

button unloads tape.

WRT EN
(Write
Enable)

Indicator

HHluminates to
indicate write
function may
be performed.

Tape reel with
write enable ring
installed mounted
on supply hub.

HI DEN
(High
Density)

Alternate-Action
Pushbutton/Indi-
cator

Selects read
density. llu-
minates to indicate
high-density mode
is selected.

NOTE: See
Section 1V for
optional con-
figurations.

FORWARD

Alternate-Action
Pushbutton/Indi-
cator

Starts/ stops

tape forward
motion. llluminates
to indicate recor-

der in forward mode.

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

REVERSE

Alternate-Action
Pushbutton/Indi-
cator

Starts/ stops
tape reverse
motion. Hlu-
minates to indi-
cate recorder in
reverse mode.

Recorder in oft-
line mode (ON
LINE indicator
extinguished).

34

Table 3-1. Controls and Indicators (Continued)
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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.

Figure 3-3. Operating Configuration (Tape Tensioned)

3-6



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
(min. width,
2 microseconds)

Resets on-line flip-flop to O state, placing transport
under manual control. '

Write Data
Strobe (WDS)

Pulse (min.,,
2 microseconds)

Trailing edge triggers code generator in transport.

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, minimum, after
(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 IRG.

Data Density Level When true, conditions read electronics to operate in

Select (DDS) high-density 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 (rewriting) of select record. Transport must
be in write mode.

Table 3-2. Interface Inputs




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 True 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 DEN 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 oad

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 following rewind.

File Protect Level True when power is on and reel of tape without

(FPT) write ring is mounted on transport.

NRZ1 Transport Level True when transport is configured for NRZI data.

ldentification (Optional) False level indicates phase-encode configuration.

(NRZ)

7-Track Head Level True for 7-track transport; false for 9-track

Identification (Optional) configuration.

(7TK)

Single-Gap Level True when transport has single-gap head; false level

Head ldenti- (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




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 increased 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 0’s). The IBM NRZI 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
NRZI 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 Hlustrated 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. NRZI SYSTEM. In the NRZI 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 NRZI 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) s 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 IBM 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 O (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 0’s can be a perfectly valid
portion of a binary number.

4-11. NINE-TRACK CODING. The nine-track tape in
IBM System 360 uses a modified ASCIIl 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 LRCC, an even number

41



A4

3INARY DATA 0 1 0

R Z (return-to-zero)

NRZ (non-return-to-zero)

NRZI (Non-return-to-zero=interrupt) —ee————

+| SAT pre——

HEAD CURRENT

—1SAT  —

+@ SAT (——

TAPE MAGNETISM

-0 SAT  ————

READ VOLTAGE

Figure 4-1. Magnetic Recording Waveforms



8CD

Eight - Bit Code
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BCD
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Graphics

8 Bit
blank

GM

MC
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Colloting
Sequence

00

1]

02

03

04

05

07

10

12
13

14
15
16
17
18
19
20
2]
22
23
24

25

26

27

28

31

32

33

35

37

40
4]

42
43
44
45

46
47

48
49
50
31

52
53

54

55

57

58
59

61

62

83

Table 4-1. Eight-Bit Code/BCD Relationship
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(NOTE 2)

———{lnter-Record Gap Record
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Lkgs -.‘ Bytes il
1t \' 1 e » Parity
" tonn s (Odd or Even)
B i RTTRED D INTYI >>
1 1N s
(NN I mn 14
tH 1o 112
(N mn IR C T Marker )
Reference Edge —j
Tape Motion lGnl:al .
0.5In. Min
(NOTE 2)

NOTES: 1. Tape shown with oxide side down; NRZI| 3. LRCC: longitudinal redundancy check
recording. Bit produced by reversal of flux character; odd or even; spaced four bits
polarity. Tape fully saturated in each from data character.
direction.

4, Parity bit: vertical parity bit is written for
2. Tape to be fully saturated in erased direc- each character.
tion in initial gap and inter-record gap;
tape to be magnetized so that rim end of 5. Must conform to all 729 specifications

tape is north-seeking pole.

(1BM).

Figure 4-2. Seven-Track Data Format

of 1 bits in each track is written for each record. As the
tape is read, the number of 1’s read in each track is
counted. If the sum is odd, an error is indicated.
The LRCC 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.

44

4-16. The lost-character requirement limits the.instan-
taneous variation of byte spacing on the tape being
read. With the Cipher Model 100X 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 logic
elements used in the recorder, available logic options,
and a detailed discussion of recorder operation are
presented in the following paragraphs.
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Figure 4-3. Nine-T;'ack 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 NAND 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 } 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 anda high.

4-25. RETRIGGERABLE MONOSTABLE
MULTIVIBRATORS

4-26. A retriggerable monostable multivibrator is uti-
jized in many areas of ihe recorder’s logic circuitry to

4-5



Ca

READ/WRITE BOARD

CUSTOMER
-~ P INTERFACE

y

CONTROL/SERVO BOARD

1 ! ! |
! | | |
! SUPPLY TAKEUP
POWER ! CONTROL LLOGIC l REEL | REEL : CAPSTAN
REGULATOR [ | SERVO | SERVO " DRIVER
| I | I
| | | 1
| T T
i |
1
POWER BOARD. CONTROL COMPLIANCE l SUPPLY I TAKEUP | CAPSTAN
AND € pANEL ARM SYSTEM | REEL : REEL MOTOR
TRANSFORMER I MOTOR MOTOR | & TACH
| |
] ] I
TRANSPORT ASSEMBLY

Figure 4-4. Recorder Organization




Ly

JINPUT

TOGGLE/CLOCK TRIGGER —@

K INPUT

DIRECT SET (SD)

(o]

e

...——

I

MASTER
FLIP-
FLOP

of

SLAVE
FLIP-
FLOP

ol

*e

o

DIRECT CLEAR (CD)

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
subparagraphs.

4-27. In 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.
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 andﬁoutputs 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 optionai logic configurations
will be wired in at the factory in accordance with the
customer’s request.

4-31. HEAD ASSEMBLY

4-32. The Model 100X 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 IBM-
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

The duration of this-

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,
U102, 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. Run and Read inputs are gen-
erated in the control logic; they control the write
register direct set (Sp) and direct clear (Cp) cir-
cuitry. The following description is keyed to track O
but is applicable to all tracks. See timing diagram,
Figure 4-8.

4-37. DATA INPUT. A low pulse or level applied to
J102, 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, UT108C, 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 J102, pin A, inverted by
UTO03E. 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 UT01A 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
0 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 MONOSTABLE. 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 R119, 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

AtoB

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
DENSITY SELECT

CtoF

Provides local density control,
with indicator, on seven-track
models.

DtoF

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

EtoF

Used with fixed-density models.
Indicator always illuminated.

OVERWRITE

GtoH

Installed with overwrite option.
Note write reset jumper on read/
write board.

ON LINE/READY

J to K

When installed, depression of
ON LINE pushbutton will force
ready status in middle of tape.

REWIND/OFF LINE

LtoM

When installed, will cause unit
to revert to off-line status
when rewind is commanded
remotely.

+5V SUPPLY

DIODE
N to P

Diode can be installed (cathode
to N, anode to P) to provide +5
volts for customer’s terminators.

WRITE ENABLE

StoT

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.

RtoT

Read/Write signal is controlled
directly from Write Enable line.

4-10

Table 4-2. Control/Servo Board Logic Options




FUNCTION JUMPER PURPOSE
WRITE DATA AtoC Write data on trailing edge of
TIMING WDS.
A to B, Write data on leading edge of
CtoD WDS.
WRITE RESET Hto ) Standard WRS path
Hto K Used with overwrite option on
read/write models. Only one
RESET command required for either
overwrite or normal mode.
THRESHOLD EtoF Standard path for THRESHOLD com-
COMMAND PATH mand in read/write models.
EtoG 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 Q output is
fed back to the K input, and the Q output is fed back to
the J input. This ensures reversal of the Q and Q output
levels each time a clock is provided by the deskew
monostable.  The Q and Q outputs are inverted by
U125F and U125C, respectively, and serve to switch
the head drivers, Q100 and Q101, resulting in a flux
reversal (binary 1) on the magnetic tape. The lack
of an input to clock U126A results in the recording of
a binary 0 on the tape (no flux reversal).

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 J102, pin C, is inverted by
U103D 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 Q 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

switch, Q118, from a 5-volt source and is ramped -
to prevent unwanted flux reversals from occurring. The
Read input from the control logic determines when the
write current is to be on or off. A false-going Read
level enables the current switch driver, Q119, and
C109 charges through R165, which, in turn, allows
Q118 to become fully saturated. The ramp time when
switching from read to write is approximately 1.5
milliseconds. At the same time Q120 is turned on and
the Direct Set (Sp) 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), Q119 turns off,
turning off Q118 and Q120. The ramp is approximately
1.2 milliseconds long, and the current path for C109
is through CR100. Cp, becomes low at the time Read
goes true, and SD becomes low when Q120 reaches
the off condition. This ensures that neither write
driver (Q1C0 or Q101) can be switched during the
read operation. The relationship of SD and CD’ when
going from read to write or write to read, is important.
See Figure 4-9.

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 NRZ form. The Q and Q outputs are
coupled back to the ] 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's. 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

SINGLE GAP
READ/WRITE

DUAL GAP
READ AFTER WRITE

Track Locations
7-Track
9-Track

0.070 (+ 0.001) inch, center to center

0.055 (+ 0.001) inch, center to center

Effective Track Width
7-Track

9-Track

Parallelism

Gap Separation (Write-Read)

0.040 (+ 0.001) inch

0.040 (+ 0.001) inch

Write
Read

: 0.048 (+ 0.001) inch
: 0.030 (+ 0.001) inch

Write
Read

: 0.044 (+ 0.001) inch
: 0.040 (+ 0.001) inch

+ 200 microinches (write to
read)

0.150 (+ 0.005) inch

Gap Line Azimuth Per
Section

Gap Scatter Per Section

+ 150 microinches maximum from reference perpendicular
to mounting surface

100 microinches, maximum

Crosstalk
Read
Voltage Induced in Read

Winding While Writing at
800 bpi, 12.5 ips, and up

read voltage.

5%, maximum, of read

voltage
inductance 6 mH + 20% (Full Winding) Write: (each leg)
500 yH maximum
Read: (each leg)
10 mH maximum
Dc Resistance 22 ohms + 20% (Full Winding) | Write: (each leg)
10 ohms maximum
Read: (each leg)

Write Current (100%
saturation)

11 mA + 20%

25 ohms maximum

35 mA + 20%

4-12

Table 4-4. Head Specifications




FUNCTION

SINGLE GAP
READ/WRITE

.DUAL GAP
READ AFTER WRITE

Read Voltage
200 bpi

Read Pulse Width (200 bpi)

Self Erasure (Read Signal

Reduction After 10 Passes) 5% maximum

10 mV + 20% @ 15 ips,

1650 yin., maximum

700 puV/inch/sec. + 10%
1250 pzin., maximum

10% maximum

Erase Head Resistance

Erase Current

80 ohms

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
J102E 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,
U1, is a low-level, analog signal. The output from the
head is 700 microvolts/inch/second +20%. (l.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 compensation
components, C3, R4, and C4, are selected for a 100-
kHz roll-off, while C5, R6, and R7 determine the low-
frequency roil-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,
R10, 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 CR12. 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
Q7 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
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 Q1 and
Q2 (TP4) drops from the reference level, QT is turned
off and capacitor C14 is being discharged through Q2
(Figure 4-12). When the voltage at TP4 drops below
the +3.6-volt level, transistor Q3 is enabled through
CR13, which will allow the circuit to trigger later. Q4
is off at this time, since basc current is not being sup-
plied by Q3. Peak detection takes place when the out-
put of Q2 at 1P4 reaches its lowest level and starts to
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go positive. Q2 is now turned off, and capacitor C14
is charged through Q1. Q1 and CR13 now supply
base current to the enabled Q3, turningiton. Q3 then
supplies base current to Q4, 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 Q1 (TP4) goes above
+3.6 volts, Q3 is turned off through CR14, which, in
turn, removes the base current from Q4. When the
output of Q1 reaches its highest point, Q1 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 U7A.
If the Select level from the control logic and the Run
level from U14B are both high, the data output gate,
U7A, isenabled 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 (CR15, CR16). The outputs of
the skew pulse generators of all channels are tied to-
gether and applied to the bases of both Q5 and Q6. QS5
is an emitter foilower which provides the skew pulses
at TP7 to be used for deskew alignment of the head
read gap. Q6 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. In 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,

4-20

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 Q 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 Q 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 pulsc 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 Q12 and Q13 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 Q 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 results from the first
action of the LOAD control (A2} on the front pancl.
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 ] 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 ) 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 digital 4 input remains at O
as originally set in the Standby state. Actuation of the
LOAD control while the recorder is in the Stop state
causes the 1LOAD 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 ] 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 ] input
of U38B, where it is stored as a binary O 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 |
inputs to the Q outputs of the J-K flip-flops, where
they serve to set the staté 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 b
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 ) 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 REWIND 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 clock puise generator, U46B. This,
clocks the J-K flip-flops controlling the state decoder,
U44.,

in turn,

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 O 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, thc BOT lines go true, changing
the state decoder input to binary 101, the delay state.
This delay allows 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 REWIND 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 ANDed 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 Il 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 inverted 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 fow, 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 control/
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

J101-L and enabled by the Select and Ready levels at
NAND gate U12D, sets the on-line/off-line flip-flop,
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. high true to the two-input NAND gate,

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 controlfindicator (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-ine circuit high. In switching from on-line
to off-line, the low level appearing on the off-line
circuit is transferred from the ] 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
U41B is the link between these two contro! sources
(Figure 4-16). '

4-82. REMOTE FORWARD COMMAND. The remote
FORWARD command is a low level applied to pin C of
J101. U1, 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
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 U21C.
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, U41B and 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 U41B
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 A7
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 U25B goes low, the true
state. U31F inverts this level and applies it as a true high
input to the two-input NAND gate, U41A. If the EOT
output of U22D is also high, the output of U41A
becomes true and is applied to NOR gate U41B as a low,
thus enabling it.

4-85. The true output of U41B is high. This high level
is applied to NAND gate US0A. 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 USOB 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, Q309. This, in turn, activates
the forward switch, Q301. A positive reference volt-
age is provided by zener diode CR301. This reference
is stabilized at 6.2 volts by the amplifier circuit of
U30TA. The positive 6.2-volt output of U301A is
routed to -the inverting input of U301B 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, Q301, 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 Q312.
Q311, the rewind switch, is off during forward and
reverse operation.

4-87. Switch Q312 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 Q307, which, in
turn, activates switch Q312. The output of Q312
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, Q319, determines whether or not the
capstan motor can be driven. Q319 is a FET switch
controlled by the Enable line from the control logic
circuitry. When the Enable line is at O 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
Q316, Q317, and Q318, which applies negative power
through }9 to the capstan motor, resulting in forward
tape motion. The power driver output is also routed
through an amplifier, U307A, and a bridge rectifier
with a 6.8-volt zener diode to provide current-limiting
feedback.

490. 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, isa 2 (i.e., 2xx) for the supply
servo and a 4 (i.e., 4xx) for the takeup servo.

497, Compliance Arm Position Sensor. The reel motor
is controlled by the photosensor assembly (Figure
4-19), which varies the current input to U201A 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 spindie
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 U20TA.
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4-92. The photosensor lamp is supplied with positive
current through lamp driver Q201. Q201 is controlled
by the base current applied by amplifier U201B. The
output of U201B is controlled by the negative voltage
level set by the compliance arm position adjust potent-
jometer, R202. The source of this voltage level is the
negative reference voltage supplied by U301B on the
capstan driver portion of the circuitry. Adjustment of
R202 varies lamp intensity, which changes the solar cell
current input to U201TA 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 U20TA. The output
of U201A 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 of
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, Q208,
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 Q205, Q206, and Q207 are turned on,
supplying a negative voltage to the motor and resulting in
clockwise reel motion (forward mode). When positive,
transistors Q204, Q202, and Q203 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 Q16 in the control logic circuit. Q16
is on when the logic is not in a standby mode.

4-95. 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
U52B of the control logic is routed to the reset gate,
U43B. If the system is not in the stop or standby mode,
the control logic will be reset. The reset condition turns

Q16 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 Q204
and Q205).

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 CIRCUIT. Reverse tape
motion may be commanded by the REVERSE push-
button on the local control panel when the recorder is
in the off-line mode or remotely when the recorder is on
line. U41C functions as the link between these two
control sources in the same manner as U41B 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 U5S0A. This low input
to US50A 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 Q310. Q310, in turn,
turns on the reverse switch, Q302. This applies the
negative reference level from U301B, as set by the
reverse speed adjust potentiometer, R307, to U305A.
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 polarity. The
input to the motor driver from U307B is a positive
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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 ]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 is also applied to U52C, causing its 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 U301B 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
4-80.

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 }18 to the POWER switch on the front panel
and then through J19 to the primary of transformer T1.

4-108. 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 CR1, 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 CR10 and filtered by C7. The 5-volt unreg-
ulated supply is rectified by CR11 and filtered by C8.
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 PWBIdesignated 5 and 6 are
connected to terminals 8 and 5, respectively, of trans-
former T1. This provides 125 Vac at pins 2 and 3 of
J17 when pin 11 of J15 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.

CAUTION

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
Inhibisol,  manufactured by Amerace Corporation,
Penetone Division, Tenafly, New Jjersey 07670.

CAUTION

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.

CAUTION

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. Blow out accumulated debris, and clean

blade and housing with isopropy! alcohol.
Ensure that blade is free of lint.

d.  Assembleblade 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 PROCEDURE
OPERATION {(hours) MAINTAIN PARAGRAPH

Clean Head, daily — 5-4,
Guides, Rolier 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
be cleaned, as necessary, with Miller-Stephenson Chem-
ical Co. MS-260, Windex, or an equivalent commercial
grade plastic cleaner. :

CAUTION

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

5-8. REMOVAL, REPLACEMENT, AND
MECHANICAL ADJUSTMENTS

59. 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

5-10. FUSE REPLACEMENT. The fuse, a slow-blow
Type 3AG, is located on the back of the power bracket
adjacent to the line cord. For a 105- to 125-Vac power
source, a 6.25-ampere fuse is used; for a 210- to 250-
Vac source, a 3-ampere fuse is provided.

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) Insert 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

accordance 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
compliance arm, saving any shims and at-
taching parts.)

CAP AND SCREW

ASSEMBLY
A
|
| BODY
1
4
Tt
= Ea'
} Il
il WASHER

SPRING [

COLLAR

Figure 5-1. Single-Edge Tape Guide
NOTE

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

b. Coat mounting screw lightly with red

Loctite and, using previously removed
shims and attaching parts, install new roller
tape guide.

CAUTION

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. Unpiug electrical connector from control/
servo PWB.
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b.  Pull off cover over tape sensor.

"c.  Remove three screws securing sensor brack-
ets and cable 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.

(o2

Pull old grip ring out of hub groove and
remove.

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

CAUTION

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

grip ring.

5-16. REEL HUB. 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.  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

0.390(+.0.005) in,

J

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

b. Unplug head electrical connectors from
read/write PWB.

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

COPPER
HINGE PLATE
FERRITE
VIEW A Q
HEAD = |
' OUTER AZIMUTH
ADJ. SCREW -
SHIM
MOUNT
SCREW (2)

SCREW

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

SCREW

HINGE
PLATE

SETSCREW

SPRING

POST

GROOVE PIN

Figure 5-3. Head Assembly Adjustments
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f. Make skew adjustment in accordance with
paragraphs 5-40 through 5-43.

g. Replace head and tape sensor covers, secur-
ing 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.

CAUTION

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

¢. . 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 ADJUSTMENTS

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 0or 14 - 40 (+4)
10 13 or 14 +16 (+ 2) *
7 130r14 - 16 (+ 2) **
12 15 +10 (+ 1)
3 50r6 +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

5-6

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.
The 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. |ADJUST{  REQ.
TEST TEST MENT | READING
SUPPLY| POINT| POINT | POT. (volts)
t+5-volt | TP105 | TP102 | R124 +5 (+ 0.05)
+15-volt | TP101 TP102 R114 +15 (t 0.15
-15-volt | TP104 | TP102 | R119 -15 (+ 0.15)

Table 5-3. Power Supply Regulated Voltage Adjustments
5-22. TAPE SENSOR ADJUSTMENT

5-23. If either the end-of-tape (EOT) 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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Figure 5-4. Control/Servo Board Test Point Chart
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b.  Connect oscilloscope to test point TP18,

and adjust potentiometer R64 until voltage
at TP18 goes high.
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. Connect oscilloscope to test point TP19,
and adjust potentiometer R60 until voltage
at TP19 goes high. Measure and record
voltage at TP20.

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

5-25. COMPLIANCE ARM ADJUSTMENTS

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

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

c. Adjust forward potentiometer R312 until
voltage at TP301 is as specified in Table 5-4.

Measure and record

d.  Depress FORWARD pushbutton to stop’
tape motion, then depress REVERSE push-
button. .

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

f. Depress REVERSE pushbutton to stop tape
motion.

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

a. Load known-density master skew tapi%n/re-/- 770

corder. Connect counter to TP23 (nine-
track) or TP21 (seven-track) on read/write
board. (See Figure 5-5 for test point loca-
tions.)

b.  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.

c. 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%.)

d.  Depress FORWARD pushbutton to stop
tape motion.

e. Depress REVERSE pushbutton.

f. Adjust reverse speed control potentiometer
R306 to obtain appropriate data rate listed
in Table 5-4.

g. Depress REVERSE pushbutton to stop tape
motion.

h. Readjust ramp time in accordance with para-
graph 5-36.

5-31. SUBSTITUTE ADJUSTMENT PROCEDURE. I[f
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 No. 731015-700 for a 12.5,
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25, or 37.5-ips recorder; Part No. 731024-800 for a 45- 5-33.
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 a
adjust reverse speed, use the same procedure, but depress

the REVERSE pushbutton and adjust using reverse
potentiometer R306.

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

Set up recorder to write all 1’s, as follows:

(1) Ground data input terminals L
through V on J102 for nine-track
recorders. On seven-track recorders,
ground terminals L and R through V.

Ground terminals ] and K on J101 to

\§ make Select and Write Enable lines
—_— e true

S s | ——— .

— \\\‘

Supply a negative-going, 2-microsec-
ond (+5 to O volts) pulse from signal
generator at 50-Hz pulse rate to WDS
input, J102-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.

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 (4)  With recorder in on-line mode, ground
employed. J101-C (FORWARD command).
TAPE RAMP DATA RATE (ch/s at 800 bpi) RAW
SPEED TP301 TIME DELAY
(ips) VOLTS (ms) NOMINAL MINIMUM MAXIMUM (ms)
12.5 044 30 10K 0.90K 1.10K 12.0
18.75 0.66 20 15K 14.85K 15.15K 8.00
25 0.88 15 20K 19.80K 20.20K 6.00
37.5 1.32 10 30K 29.70K 30.30K 4.00
45 1.58 8.33 36K 35.64K 36.36K 3.33
75 2.64 5 60K 59.40K 60.60K 2.00
REWIND
150 5.26 500
(appr.)
NOTE: Ramp times given in this table are for specified start/ 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 t10%.

stop distance (0.19 inch) and are measured from O
to 100% of ramp. If different start/stop distances are

Tabie 5-4. Capstan Servo Adjusimeni Parameters
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DATA BYTE-TOBYTE READ READ GATE
DENSITY SPEED RATE PERIOD GATE TOLERANCE
(bpi) (bpi) (ch/s) (us) (us) (ps)
800 75 60K 16.7 5.8 + 0.06
45 36K 27.8 11.4 + 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 +03
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 10.4K 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 1333 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 + 20

5-14
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b. Using dual-trace oscilloscope, trigger trace A
on positive-going (0 to +5-volt) pulse at
TP110 (track P write monostable) on read/
write board (Figure 5-5).

c. Observe positive-going read timing puise 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. 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.

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

g. Remove ground from J101-C (FWD com-
mand) and apply a ground to J101-E (REV
command).

h.  Adjust R306 (REV SPEED AD].) 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 data or off line by using the FORWARD
and REVERSE pushbuttons.

a.  Use oscilloscope to monitor TP301 (Figure
5-4), on control/servo board, with respect
to TP102.

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

c. Trigger oscilloscope with run command at
c. Take recorder off line and rewind to BOT. TP309.
d. Remove ground from J101-K (write enable). d.  Adjust potentiometer R333 to obtain ap-
plicable ramp time specified in Table 5-4.
e.  Putrecorder back on line. (See Figure 5-8.)
10ms -
SPEED DELAY
TP 110 | {ips) (ms)
TRACE A 45 33
375 4
25 6
TP 12

TRACE B

|
|
I—

Figure 5-7. Read-After-Write Delay Time



TP309 e RUN

RAMP GENERATOR

TP301
STOP RAMP
START RAMP
Figure 5-8. Ramp Adjustment Traces
5-37. READ AMPLIFIER ADJUSTMENTS READ-AFTER-WRITE RECORDERS
40% THRESHOLD
5-38. NRZI READ LEVELS. On read-after-write re- ;2:
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:
6V
a. Write data records using one of the following AVG.
methods:
READ/WRITE RECORDERS
(1) If possible, write repeated all-1’s data 20% THRESHOLD
record of fixed record length. This ;gz
provides for most easily read level '
adjustment.
(2) If all-1’s record of fixed length cannot 8V
be written, write record consisting of AVG.

random data, varying record length as
convenient. This procedure is effective,
but oscilloscope trace is not as casy to
read as that of step 1.

Figure 5-9. NRZI Read Level Gain Adjustment Trace

b.  On read/write recorders, adjust read level on (2) Adjust R40 on read/write board to
first read pass after writing. On all recorders, applicable low-going pulse width listed
each channel is provided with gain adjustment in Table 5-5.
potentiometer {R-7, Figure 5-5). Monitor
TP4 of each channel and adjust corresponding b.  Low density
potentiometer R-7 for negative-going peak
level, as shown in Figure 5-9. (1)  With tape drive on line and writing

data, preferably all 1’s, monitor TP9
on read/write board.
5-39. NRZI READ GATE. Two adjustments, one for

low density and one for high density, are required. (2) Adjust R42 on read/write board to
Make these adjustments as follows: obtain applicable low-going pulse
width per Table 5-5.
a. High density
NOTE
(1) With tape drive on line and writing For local-remote density control
data, preferably all 1's, monitor TP8 options,  refer to jumper options
on read/write board. listed in Table 4-2.
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5-40. SKEW ADJUSTMENT

5-41. Prior to making adjustments, 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 ADJUSTMENT. Adjust
read skew as follows (for both read-after-write and read/
write heads):

a. Load and tension 800-bpi master skew tape.

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

c.  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-

5-43. NRZI WRITE SKEW ADJUSTMENT. 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.  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.

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

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

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

f. 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-

ment, as described in paragraph 5-43. lated one.

NOTES:

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

- A . .

2. Oscilloscope screen intensity

must be high for pulse
- B - 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 R119 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 TP110

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

NOTE:

Oscilloscope screen
intensity must be
high for puise
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.

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 arms. 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-

Mounting screw

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

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.



Install rolter 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/EOT reflector does not
touch tape.

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

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.

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
1 ARM ROLLER GUIDE

HEAD COVERS

AN Y

4. SINGLE-EDGE
/ SPRING GUIDES

. BOT/EOT REFLECTOR

-

N X 000gaR]

TAPE CLEANER

ROLLER GUIDE NO. 1

L LOWER COMPLIANCE

5=

ARM ROLLER GUIDE

| FACADE

\

J

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

Mount 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

t.

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

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

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.

Replace facade and head covers.

5-46. REEL HUB ADJUSTMENT. Referring to Figure
5-13, adjust the reel hub as follows:

Remove tape reel and leave lock open.

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.

Close lock and note whether face of lock is
parallel to top of cap. If not, open lock and
turn buttonhead screw in or out as necessary
to hold lock parallel to top of cap in closed
position.

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 focknut.

Perform steps ¢ 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 isopropy! alco-
hol to prevent tape reel from slipping.



LOCK

DOWEL PINS SPACER

BUTTON-HEAD
SCREW

ADJUSTMENT
SETSCREW

~ COMPRESSION
- RING

T T BASE

CAP SCREW

Figure 5-13. Reel Hub Assembly

5-47. COMPLIANCE ARM LIMIT SWITCH ADJUST-
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. 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.

b.  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:

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 PS5,
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
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j- Depress LOAD pushbutton and hold supply
compliance arm at center of arc of trave!
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 P11. "

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 P11.

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

gq. 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.

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

s. 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:

CAUTION

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° 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. (Refér 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.

CAUTION

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 instali.
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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 VI,

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-

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

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

c. 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 Reinstali reel
scrape tape mounted evenly (see
Section 1I1)

BOT and EOT
markers not
sensed

Dirt covering reflec-
tive strip or sensor

Clean sensor or
reflective strip

Reels continue
to rotate after

Upper compliance arm
limit switch out of

Readjust or replace
limit switch

tape leaves adjustment or faulty

photosensor

Tape fails to Improper tape thread- Rethread tape
pull properly ing (see Section HI)

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

POWER switch-
light does not
illuminate

No primary power

Check for primary
power

Defective indicator
lamp

Replace control/
indicator Al

Machine does
not accept
commands

Improper interface

Check interface
with DTL logic and
correct as neces-
sary

More than one command
true simultaneously

Enable only desired
command; hold other
inputs high

Tape continues
to advance dur-
ing Load mode

No BOT marker on tape

Affix marker to

tape approximately

12 ft. from physical
beginning of tape;
place marker near ref-
erence edge on backing
side of tape

Tape tensioned
but does not
advance when
capstan turns

Tape not threaded over
capstan properly

Rethread tape (See
Section I11)

Tape tensioned
but slips

Dirty capstan

Clean capstan in
accordance with
Section V

6-2

Table 6-1. Common Problems




TROUBLE PROBABLE CAUSE REMEDY
Tape moves Defective capstan Replace capstan
during a stop assembly assembly and
condition realign servo

Motor voltage not
zero

Check capstan ser-
vo and adjust for
zero offset; repair
if adjustment does
not correct

Tape not ten-
sioned or tape
is spilled when
Ready mode is
set

Improper tape
threading

See Section 11!

Reel servo or motor
malfunctioning

Replace motor or
repair reel servo

Transport re-
sponds to write
commands but
tape is not
written

Write current not
enabled

Check for write
enable ring on
reel; check write
current command
path to tape head;
check that read is
not enabled

Computer does
not read tapes
correctly

Data format incorrect

Use correct format

Record length exceeds
computer memory
capability

Use correct record
length

Table 6-1. Common Problems (Continued)



TROUBLE

PROBABLE CAUSE

REMEDY

Tape does not
tension, and
capstan shaft
rotates freely

when LOAD control
is depressed for

first time after

tape is threaded

LOAD control not
operative

Check operation of LOAD
control A2; replace if
necessary

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

when control is
released

Limit switch not
operative

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

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

Tape improperly
threaded

Rethread tape (see
Section 111)

+5 volts missing
from tension arm

Check tension arm sen-
sor lamps; isolate

sensor problem if lamp is
extinguished
Fault in reel Troubleshoot reel servo

servoamplifier

and repair as necessary

Tape ‘‘runs away”
or rewinds when
LOAD control de-
pressed second time

Fault in control
logic or capstan
motor assembly

Repair control/servo
board or capstan
motor assembly

Tape runs past
BOT marker

BOT tab dirty or
tarnished

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

Photosensor not
properly adjusted

Adjust photosensor
amplifier (Section V)

Photosensor or amp-
lifier defective

Replace or repair
photosensor assembly

Logic fault (load
flip-flop does
not reset)

Repair control/servo
board

Table 6-2. System Troubleshooting




PROBABLE CAUSE

REMEDY

Transport does

not move tape in
response to FOR-
WARD or REVERSE
commands

Interface cable
fault or receiver
fault

Check levels at outputs
and inputs of receivers
on control/servo board;
replace or repair cable
or repair control/servo
board

Transport not in
Ready mode

Bring tape to load
point (Section I1)

Fauit in ramp
generator or
capstan servo-
amplifier

Repair control/servo
or power board

Transport re-

sponds to remote
FORWARD command,
but tape is not

written

Write current is
not enabled

Check presence of write
enable ring on supply
reel; WRT EN indicator
should be illuminated.
Check for +5V at TP111
on write board while
writing; if not present,
check for +5V at ] 20,
pin 1. Also check J7,
pin 1, on control/servo
board and TP105 on
power board

Write Enable
signal not
correct

Check receiver on con-
trol/servo board; check
for RUN signal on read/
write board; repair read/
write or control/servo
board if faulty

Write data or
write data strobe
not received
correctly from
interface

Check presence of cor-
rect levels on write
portion of read/write
board; repair write
portion of read/write
board or interface
cable if faulty

Heads not plugged
in correctly

Check )21 on read/write
board

Data are incorrectly
written

Incorrect data
format

Use correct format
(see Section 1V)

Fault on one track
due to failure in
write circuits

Check receiver and
write amplifier on
write portion of read/
write board; repair
if faulty

Table 6-2. System Troubleshooting (Continued)




TROUBLE

PROBABLE CAUSE

REMEDY

Data are incorrectly
written (Continued)

Intermittent +5,
RUN, or WRS

Examine signals and
repair control/servo
or read/write board,
as required

Write deskew
circuit faulty

Check skew adjustments
(see Section V)

Head and guides
need cleaning

Clean head and guides

Tape cleaner
needs emptying

Remove tape cleaner
and clean

Tape cannot
be read

Interface cable
or transmitter
faulty

Replace or repair in-
terface cable or
transmitter on read/
write board

Head not plugged
in

Check J22 on read/
write board

Read skew out of
adjustment

Readjust in accordance
with Section V

Head and guides
need cleaning

Clean head and guides

Tape cleaner needs

emptying

Read amplifier
gains incorrectly
adjusted

Check and adjust
amplifier gains

On read/write model,
faulty write ampli-
fier may cause cur-
rent to be passed
through head while
reading

Check write amplifier
output test points
and repair read/write
board as necessary

Read data storage
register faulty

Check TP6 on read/
write board; check
that duration of
positive section of
waveform is one-half
bit time

Other component
fault in read
channel

Check test point data;
repair read/write
board

Table 6-2. System Troubleshooting (Continued)




SECTION VI

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 Model 100X 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 locating and analyzing circuit-

RETRIGGERABLE

PACKAGE

141312 11 10 9 8

OO00000n0

INDEX —= )

gudupuug
123 4567

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

MONOSTABLE

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.

MULTIVIBRATOR

SYMBOL
11 13
1
4
ap—6

Figure 7-1. Integrated Circuit Data and Connections



GATES & INVERTERS
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Figure 7-1. Integrated Circuit Data and Connections (Continued)

7-2

10

12



INDEX ——8 )

J—K FLIP—FLOPS

PACKAGE
16 15 14 13 12 11 10 9
0 nmninr [1

1K 1a 10 GND 2K 20 20 2J
161115 14 {1312 {11 41041 9|
a a a a
) cD sD olsD CcDD Truth Table (Each Flip —Flop
] th th +1
] L Q
0 0o n
l 0 1 0
T R 1 0 1
THa 345678 : 3 o
1 1 1 1 Ve 2 2 2
CL sD CD CL SD CD NOTES:
th - Bit time before clock pulise.
e L . .
poli'gtg‘é? 1ow input to preset sets Q to logical t,+1:Bit time after clock
puise.
Low input to clear sets Q to logical O
Clear and preset are independent
from clock

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

Drawing No. 331500-100, Model 100X Block Diagram

Drawing No. 131000-000, Model 100X, Top Assembly

Parts List PL131000-000,011—-031, Model 100X Top
Assy.

Parts List PL113008-0XX, 7-Track Head Assembly

Parts List PL131013-700, Connector Mod-24-Pin

Parts List PL118008-002, 9-Track Head Assembly

Parts List PL124005-000, Tape Cleaner Assembly

Parts List PL131001-001, Rack Mounting Hardware
Package

Parts List PL131013-000,001, Hinge Block Assembly,
Standard

Parts List PL131003-800, Reflector Assembly
Parts List PL131004-001, Compliance Arm Assembly

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

Parts List PLL131502-000, Switch Cable Assembly

Parts List PL131503-000, Switch Lamps Cable Assembly
Parts List PL131504-000, Power Switch Cable Assembly
Parts List PL131006-000, File Protect Switch Assembly

Parts List PL.131006400, Actuator Modification

Parts List PL131006-500, Solenoid Plunger Modification
Parts List P1.131007-001,002,003, Head Assembly, 7

and 9-Track, and
9-Track P.E.

Parts List PL131017-500, Hinge Plate Assembly
Parts List PL131008-000, Compliance Arm Retractor
' Assembly

Parts List PL131010-001,002, Reel Hub Assembly

Parts List PL131012-900, Door Stay Assembly

Parts List PL131014-000, Reel Motor Assembly

Parts List PL131014-501,502, Plastic Dust Door

Assembly

Parts List PL131015-800, Capstan Motor Assembly
(Interchange)

Parts List PL131015-001,002,003, Capstan Motor

Assembly

Parts List PL131014-700, Tachometer Harness Assembly

Parts List PL131014-800, Motor Harness Assembly

Parts List PL131016-400, File Protect Pin Assembly
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Parts List PL131024-001,002, Mounting Bracket
Assembly

Parts List PL131028-000, Arm Retraction Push Bar
Assembly

Parts List PL.131037-400, Bumper Assembly
Parts List PL131038-001, Head Assembly, 9-Track
Parts List PL131100-000, Model 100X, Option List

Parts List PL131505-000, Power-to-Control/Servo Board
Cable Assembly

Parts List PL131506-000, R/W-to-Control/Servo Board
Cable Assembly

Parts List PL131507-00X, Transformer Assembly

Parts List PL131508-001, Power and Filter Bracket
Assembly

Parts List PL131013-300, Jumper Assembly

Parts List PL131509-001—-008, Transformer Assembly
Drawing No. 131540-000, Single-Gap, 9-Track, Adapter
Assembly

Parts List PL131540-000, Single-Gap, 9-Track Adapter
Assembly

Parts List PL131910-700, Hinged Standoff Assembly

Parts List PL131622-000, EOT/BOT Assembly

Parts List PL131920-300, Modified Latch Assembly

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

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

Parts List PL131530-000,-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 PL131524-000,-001, Control/Servo Assembly

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

Drawing No. 331512-300, Read/Write Schematic

Parts List PL131512-0XX, Read/Write Assembly

Parts List PL131511-0XX, 7-Track Speed Kit (Selected)

Parts List PL131512-9XX, 9-Track Speed Kit (Selected)
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' Cretiar DASH NO INDEX 0030521;3?1 431,000-000
Benrroa i TITLE MTT - 100X DASH NUMBER INDEX REV
SH. 1 OF 3 A

DASH NO OF ASSY DATE
131,000-000 DESCRIPTION MODEL DRAWN

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

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

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

004 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 -_ | 10/75

008 MTT-9 TK, RAW, 75 IPS, NRZI 100840-9-800~-7500—-RAW 10/75

009 |

010

011 MTT-7 TK, R/W, 12.5 IPS, NRZI ™\ 100860-7-800~-1250-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 1,00860-9-800-1250~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 100840-7-800-1250-RAW

020 MTT-7 TK, RAW, 25 IPS, NRZI 1,00840-7-800~2500-RAW

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

022 MTT-7 TK, RAW, 45 IPS, NRZI : 100840-7-800-4500~-RAW

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

N24 MTT-9 TK, RAW, 25 IPS, NRZI ] 100840-9-800-2500-RAW

025 MTT-9 TK, RAW, 37.5 IPS, NRZI i ’ 100840-9-800-3750-RAW

026 MTT-9 TK, RAW, 45 IPS, NRZI i 100840-9-800-4500-RAW

027 MTT-9 TK, RAW, 12,5 IPS, PE ° 1,00640-9-1600~1250-RAW-PE

\f()ﬁ?u cnP REV A



Crr-

DASH NO INDEX

!’xﬂ

CODE |IDENT
32274 433,000-000

i TITLE

DziawProcucts MTT - 100X DASH NUMBER INDEX

SH. 2 OF 3

REV

DASH NO OF ASSY

131,000-000 ‘ DESCRIPTION

MODEL

DATE
DRAWN

028

MTT-9 TK, RAW 18.75 IPS, PE |}

100640-9-1600-1875-RAW-PE

029

MTT-9 TK, RAW, 25 IPS, PE }' STANDARD UNITS

100640-9-1600-2500-RAW-PE

030

MTT-9 TK, RAW, 37.5 IPS, PE

100640-9-1600-3750-RAW-PE

031

MTT-9 TK, RAW, 45 IPS, PE ./

1,00640-9-1600-4500-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

053

\

054

ENnE2 l‘“ oEVWV A ﬂ m




o CODE IDENT |
Ci-hn TN DASH NO INDEX 32274 431,000-000 -
DatagProducts MTT - 100X DASH NUMBER INDEX sH. 3 oF 3 A

DASH NO OF ASSY DATE
| 131,000-000 DESCRIPTION MODEL DRAWN
055 | USED BY MATERIAL CONTROL FOR COMPUTER STRUCTURES

056 i I ' " " ’ ,

057

058

059

060 |

061 | MTT-SPECIAL, S.0. 92670, LME SPEC 10562-KDR111l 100840-9-800-2500~-RAW-220V—-48/64HZ

062 | MTT-SPECIAL, S.0. 93068 100840~-7-556/800-3750~-RAW-230/50

063 | MTT-SPECIAL, S.0. 93069 1,00840-9-800-3750~RAW-230/50

064 {MTT-SPECIAL, S.0. 93070 100640-9-1600~-3750-RAW-PE~230/50

065 | MTT-SPECIAL, S.0. 93071 100640-9-1600-2500-RAW-PE-230/50

066

067 | MTT-SPECIAL, S.0. 93476 100840-7-556-7500-RAW 4/76
068 | MTT-SPECIAL, S.0. 92736 100840-9-800~-2500-RAW~-230/50 4/76
069 | MTT-SPECIAL, S.0. 93564 100840-7-800-7500-RAW 5/76
070 | MTT-SPECIAL, S.0. 93519 100640-9-1600-3750/4500-RAW-PE 5/76
071 | MTT-SPECIAL, S.0. 93925 1,00840-9-800-4500-R AW 7/76
072 | MTT-SPECIAL, S$.0. 93925 o 100840-7-800-4500-RAW 8/76
073 | MTT-7TK,: RAW, 25IPS, 556/800, NRZ1l, 220V/50HZ 1,00840-7-556/800-2500-RAN=-220/50 8/76
074 | MTT-9TK, RAW, 25IPS, 80ONRZ1, 220V/50HZ 100840-9-800-2500~RAW-220/50 8/76
075 | MTT-9TK, RAW, 25IPS, 1600, PE, 220V/50HZ , | 200640-9-2,600-2500-RAW-PE=220/50 8/76
076 | MTT-7TK, RAW, 25IPS, 560/800, NRZ1l, 240V/50HZ _ © 100840-7-556/800-2500-RAW-240/50 8/76
077 | MTT-9TK, RAW, 25IPS, 800,NRZ1,240V/50HZ 100840-9-800-2500-RAW=240/50 8/76
078 | MTT-9TK, RAW, 25IPS, 1600, PE, 220V/50HZ 100640-9-1600-2500-RAW-PE, 240/50 8/76
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| CODE IDENT 131000-011
ki PAR TS LlST 32274 PL Thru =031
Cipher e , . MODEL REV
DataProducts MACNRTIC TAPF TRANSPORT - STANDARD UNITS 100X SH 1 OF 9 |Au
DATEIl NEXT ASSY LTR] DESCRIPTION DWN |DATE| APP |DATE
N-2q-5 AL [Prodb.REL Eco /588 v.p |53 1298 | 'a4hs
Lo AM | Eco /Lol MR 0 lal ) K-
AN Eco 1L5) Ho 157 by |5
AP | Eco /707 Hy e s B
AR | Eco 1736 Hy 158 iy fg_
AS | Eco /LS Ho 588 v [
PRODUCTION _RELEASE AT | Eco 1877 Hy |87 Isx |92
SEE Eco 1588 ~ llav | Eco 1909 %w Y87 /82¢
ﬁ QTY| CIPHER NO. DESCRIPTION VENDOR NO. VENDOR REFERENCE DESIG.
REF. | X [131000-000 MAGNETIC TAPE TRANSPORT CIPHER
(ASSY. REFERENCE DRAWING)
REF. | 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 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 CIPHER
15

S08I

cop



PARTS LIST GO0 TOENT [p D000 0T
C'Phu' TITLE “MODEL REV
DetelProducts MAGNETIC TAPE TRANSPORT - STANDARD UNITS 100X SH2 OF 9 | AV

ITEM|QTY | CIPHER NO. DESCRIPTION VENDOR NO. VENDOR REFERENCE DESIG.
16 2 |131004-001 COMPLIANCE ARM ASSEMBLY CIPHER
17

18

19 1 {131005-001 SWITCH PANEL ASSEMBLY CIPHER
20

21 3 [731005-700 SPACER, CAPSTAN MOTOR CIPHER
22 1 |731005-900 CAP, CAPSTAN SLEEVE CIPHER
23 1 |131006-000 FILE PROTECT SWITCH ASSEMBLY CIPHER
24 1 |131016-400 | PIN ASSEMBLY - FILE PROTECT CIPHER
25 1 |[731006-300 GUIDE SCREW, FILE PROTECT SW. CIPHER
26 SEF. SH. 7 HEAD ASSEMBLY - CIPHER
27 | A\ |SEE sH. 7 ADAPTOR ASSY - SINGLE GAP, 9 TK CIPHER
28

29 1 |131008-000 COMPLIANCE ARM RETRACTOR ASSY. CIPHER
30 1 |731008-300 CONNECTING ROD, ARM, RETRACTOR CIPHER
31 1 |731008-400 CRANK PIN, ARM, RETRACTOR CIPHER
32

33

34 2 |731008-700 STANDOFF, ARM, RETRACTOR CIPHER
35 '

36 2 |131037-400 BUMPER ASSEMBLY CIPHER
37

38 2 ]131010-001 REEL HUB ASSEMBLY CIPHER
39

40 131024-001 MOUNTING BRACKET ASSEMBLY CIPHER
41 1 }131024-002 MOUNTING BRACKET ASSEMBLY CIPHER

5052 Comm




-— PN o~ —_ -~
Y
PARTS LIST Ce27a | |PL 1oty
CI'*\OI’ TITLE MODEL REV
Deta {Products MAGNETIC TAPE TRANSPORT - STANDARD UNITS 100X SH3 OF 9 | AU

ITEM|QTY | CIPHER NO. DESCRIPTION VENDOR NO. VENDOR REFERENCE DESIG.
42

43 731011-100 SHIPPING FRAME, STEEL CIPHER

44 131014-000 REEL MOTOR ASSEMBLY CIPHER

45

46 1 [131015-800 CAPSTAN MOTOR ASSEMBLY (INT.) CIPHER

47 1 [131028-000 PUSH BAR ASSEMBLY, RETRACTOR CIPHER

48 1 |131508-001 POWER & FILTER BRACKET ASSEMBLY CIPHER

49 1 |731501-200 BRACKET CIPHER

50

51 1 |731530-400 BOARD, INSULATOR CIPHER

52

53

54 1 |131505-000 CABLE ASSY-PWR BD TO CONT/SERVO CIPHER

55 1 |131506-000 CABLE ASSY-R/W TO CONT/SERVO CIPHER

56 [%i SEE SH. 7 TRANSFORMER ASSEMBLY CIPHER

57 |/C\ |SEE SH. 8 & 9 PWB ASSEMBLY - READ WRITE CIPHER

58

59

60 1 |731510-703 STANDOFF CIPHER

61 1 |731510-704 STANDOFF CIPHER

62 Z@X SEE SH. 9 PWB ASSEMBLY - CONTROL/SERVO CIPHER

63 1 |131530-000 PWB ASSEMBLY - POWER SUPPLY CIPHER

64

65

66

67 1 |131622-000 EOT/BOT ASSEMBLY CIPHER
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ol PARTS LIST Cre274. |PLrse - osi

mm TITLE MODEL REV
“AGNETIC TAPE TRANSPORT - STANDARD UNITS 100X SH4 OF 9 |AU

ITEM|QTY| CIPHER NO. DESCRIPTION VENDOR NO. VENDOR REFERENCE DESIG.

68 1 131003-800 REFELECTOR ASSEMBLY CIPHER

69 2% [710008-300 WASHER - SINGLE EDGE TAPE GUIDE CIPHER

70 2 |710012-100 BASE - SINGLE EDGE GUIDE CIPHER

71 2* [710012-200 CAP - SINGLE EDGE GUIDE CIPHER

72

73

74

75

76 1 |726010-100 CAPSTAN, LOW INERTIA CIPHER

77

78 1 124005-000 TAPE CLEANER ASSEMBLY CIPHER

79

80 716017-001 ROLLER TAPE GUIDE, SHORT CIPHER

81 799003-200 ROLLER TAPE GUIDE, CROWNED CIPHER

82 731911-105 SHIM, 3/8 OD x 1/4 ID (.010NOM) CIPHER

83

84 ‘

85 210188 PLUG, BANANA 100 H.H. SMITH

86 131920-300 LATCH ASSEMBLY CIPHER

87 '

88

89 210027 WASHER, TEFLON 2264-T194 AMATOM

90 211124 WASHER, STEEL 5702-58-48 SEASTROM

91 210223 GROOV-PIN GP4-093750-12| GROOV-PIN CO.

92

93 1 131910-700 STANDOFF, HINGED CIPHER
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f—~ _— ~ ~ _
Ciol PARTS LIST “oora |PL Thra -031
“g'“‘”“ TITLE MAGNETIC TAPE TRANSPORT - STANDARD UNITS MODEL REY
.. F 100X SHs OF 9 |AU
ITEM| QTY| CIPHER NO. DESCRIPTION VENDOR NO. VENDOR REFERENCE DESIG.
94 1 |210837 BUMPER, RUBBER SJ5112 3M
95
96 8 |[210040-085 SPACER, ALUM. 9257-A-194 AMATOM
97 2% [799001-500 SPRING, COMPRESSION CIPHER
98 1 |210201 10" REEL, 3 APERATURE, WHT.BACK
CLEAR FRONT 5198GS E.D.P.
99 1 |210229-400 CABLE CLAMP 5/16 3325 HEYCO
100 210030-197 STANDOFF ALUM., BLK. 8227-A-0440-2| AMATOM
101 207403-011 WASHER, LOCK, SPLIT # 4
102 | 28 |207602-011 WASHER, LOCK, SPLIT # 6
103 207102-011 WASHER, LOCK, SPLIT # 10
104
105 | 1 [210229-500 CABLE CLAMP 7/16 3327 HEYCO
106 | 4" [210229-545 LACING CORD LC134-1 ALPHA
107
108 206210-032 SCREW, SOC, HD, CAP, BLK. |2-56 x 5/8
109 206404-022 SCREW, FL HD, PHIL, 100 BLK. 4-40 x 1/4
110 206404-011 SCREW, PAN HD, PHIL. CAD. 4-40 x 1/4
111
112 | 3 |206406-011 SCREW, PAN HD, PHIL. CAD. 4-40 x 3/8
113
114 | 10 | 206406-031 SCREW, SOC HD, CAP, CAD. 4-40 x 3/8
115 | 2 %|206428-031 SCREW, SOC HD, CAP, CAD: 4-40 x 1 3/4
116 | 13 |206410-031 SCREW, SOC HD, CAP, CAD. 4-40 x 5/8
117
118
119 2 206402-041 SCREW, SOC SET, CUP PT, CAD. 4-40 x 1/8
5052 COP




PARTS LIST o274 |PL Tare -031
CIW TITLE “MODEL REV
Deta{products MACNETIC TAPE TRANSPORT - STANDARD UNITS 100X SHs OF 9 |Av

ITEM|QTY| CIPHER NO. DESCRIPTION VENDOR NO. VENDOR REFERENCE DESIG.
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, cap. 6-32 x 5/8
130 | 2 [206604-022 SCREW, FL HD, PHIL, 100, BLK. [6-32 x 1/4
131 | 1 [206618-092 SCREW, SOC HD, FL, 82 BLK. 6-32 x 1 1/8
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, cap. 110-32 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 oOD. 44

138 | 5 [207402-021 |waASHER, FLAT 44
139 | 22 |207605-021  |WASHER, FLAT 46

140 | 12 [207104-021 |WASHER, FLAT ¥ 10

141 | 8 |207608-021 |WASHER, FLAT, SMALL OD. 4 6

142 | 9 |207604-081  |NUT, HEX, RADIO PATTERN 6-32

143 | 1 |207406-081  |NUT, HEX, RADIO PATTERN 4-40

144

145

46 |4 [211076 SCREW, SHOULDER 7456-SS-0832 |AMATOM
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(REQUIRED FOR

ASSY -011 § -012)

- Cobe TDENT 131000-011
; PARTS LIST 32274 [PL Thry 031
C|w TITLE REV
DeteProducts MAGNETIC TAPE TRANSPORT - STANDARD UNITS SH 7 OF9 |AU
ITEM|QTY | CIPHER NO. DESCRIPTION VENDOR NO. VENDOR REFERENCE DESIG.
147 4 206604-062 SCREW, BTN HD, SOC, BLK. 6-32 x 1/4
148
149 2 205262 PLUG, LOCKING FASTENER P104F832~-
Q4ABK |DELRON
150 | 2 [205264 SLEEVE, LOCKING FASTENER S104F8-2ABK | DELRON
151
152 AR ]209990-072 SCREWLOCK 222 LOCTITE CORP.
26 |/A [131038-001 |HEAD assy. -9Tx CIPHER
1 |(REQUIRED FOR| ASSY -018)
26 |/A\ [113008-004 |HEAD assy -7 Tk CIPHER
1 (REQUIRED FOR| ASSY -011 THRU -014)
26 |/A\ [118008-002 |HEAD Assy -9 Tk CIPHER
1~ | (REQUTRED FOR|ASSY -015 THRU -017)
26 ng 131007-001 | HEAD ASSY -7 TK, DUAL GAP CIPHER
(REQUIRED FOR|ASSY -019 THRU -022)
26 |/A\ |131007-002 |HEAD ASSY -9 TK, DUAL GAP CIPHER
T | (REQUIRED FOR|ASSY -023 THRU -031)
27 [/\ |131540-000 |ADAPTOR ASSY - SINGLE GAP 9 TK CIPHER
1 | (REQUIRED FOR|ASSY -013 THRU -018)
56 4%3 131507-002 | TRANSFORMER ASSY. CIPHER
(REQUIRED FOR|ASSY -011,-012,-013,-015,-016,
-017,-019,-02p,-021,-023,-024,-025,-027,-028,
~029 & -030)
56 131509-002 | TRANSFORMER ASSY. ‘ CIPHER
T |(REQUIRED FOR|ASSY -014,-018,-022,-026 & -031)|
27 |/B\ |131540-001  |ADAPTER ASSY - SINGLE GAP - 7TK CIPHER
1
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” CODE IDENT 131000-011
ci PARTS LIST 32274 |PL 1hru -031
o‘!w TITLE MODEL REV

Products MAGNETIC TAPE TRANSPORT - STANDARD UNITS 100% SH 8 OF o |AU
ITEM{ QTY| CIPHER NO. DESCRIPTION VENDOR NO. VENDOR REFERENCE DESIG.
57 ng 131512-015 PWB ASSY -7 TK, R/W, 12.5-25 CIPHER
(REQUIRED FOR ASSY -011)
57 | A\ | 131512-016 | PWB ASSY -7 TK, R/W, 25-45 CIPHER
1 (REQUIRED FOR ASSY -012,-013 & -014)
57 | A\ | 131512-017 | PwB Assy -9 TK, R/W, 12.5-25 CIPHER
1 (REQUIRED FOR ASSY -015)
57 | A\| 131512-018 | PWB ASsY -9 TK, R/W, 25-37.5 CIPHER
1 (REQUIRED FOR ASSY -016 & -017)
57 | A 131512-021 | pws assy -9 TR, R/W, 45 CIPHER
1 (REQUIRED FOR ASSY -018)
57 | A | 131512-011 | PwB assy -7 TK, RaW, 12.5-25 CIPHER
T° | (REQUIRED FOR ASSY -019)
57 ng 131512-012 PWB ASSY -7 TK, RAW, 25-45 CIPHER
(REQUIRED FOR ASSY -020,-021 & -022)
57 zgx 131512-013 | PWB ASSY -9 TK, RAW, 12.5-25 CIPHER
(REQUIRED FOR ASSY -023)
57 | A\ | 131512-014 | PWB ASSY -9 TK, RAW, 25-45 CIPHER
T | (REQUTRED FOR ASSY -024,-025 & —026)
57 | A\ | 131552-011 | PwB ASSY -9 TK, RAW, 12.5IPS PE CIPHER
1 | (REQUIRED FOR ASSY -027)
57 | £\| 131552-012 | PwWB aSsy -9 TK, RAW,18.75IPS PE CIPHER
1 (REQUIRED FOR ASSY -028)
57 | A\| 131552-013 | PWB ASSY -9 TK,RAW, 25 IPS PE CIPHER
1 | (REQUIRED FOR ASSY -029)
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CODE IDENT

ASSY -014,-018,-022,-026 & -031)

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

131000-011
Ci PARTS LIST 32274 [PLoiry o3l
Ilnunm TITLE MODEL REV
Deta MAGNETIC TAPE TRANSPORT - STANDARD UNITS 100X SHo OF o |AU
ITEM|QTY | CIPHER NO. DESCRIPTION VENDOR NO. VENDOR REFERENCE DESIG.
/
57 | /c | 131552-014 PWB ASSY -9 TK, RAW, 37.5IPS,PH CIPHER
1 {REQUIRED FO% ASSY -030)
57 | -c | 131552-015 PWB ASSY -9 TK,RAW, 45 IPS, PE CIPHER
1 | (REQUIRED FOR ASSY -031)
62 | /O\| 131524-000 PWB ASSY - CONTROL SERVO CIPHER
T | (REQUIRED FOR ASSY -011,-012,-013,-015,-016,
-017,-019,-0%0,-021,-023,-024,-025,-027,-028,
-029 & -030)
62 ﬁ%x 131524-001 PWB ASSY - CONTROL SERVO CIPHER
1 | (REQUIRED FOR
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5043 CDP

Cinhar PARTS LIST OOt L 113008-0xX| 1
Dzts b iracusts MODEL 100 X 32274

TITLE DWNG BoDd 'y |APPROVAL £.C.0.NO. | DATE SHEET |

7 TRACK MEAD ASSEMBLY oaTE = 13751 % Fps) | LOER | A-2Th ok 2 suerrs

727 I Ve ne® | svetmearton | orsionaron |

RN, 79900/-001 | RECORD HEAD -7 TRACK CIPHER |

2| | 1] |799001-002| RECORD HEAD -7TRACK )5 CIPHER

31711 710006200 HEAD SHIM CIPHER

41711 13008600\ HEAD MOUNT C/PHER

511111 |7/3003-600 SCREW, AZIMUTH_ADJUST CIPHER

& |11 1| 17/0500-501) € LAMP - CounECToR (MaTuRAL) C)PUHER

71 )1 11 l710500-503|ccamp - conngcoR (wuT) CIPUE R

8

9 |

/10121123| (205027 | TERMINAL, CRIMP RECPT. | 859€7-1 | AMP _

/L1 1131013-700 | CONNECTOR MOD —24 PIN C/PHER

/2

/316Me]  120a100730| TUBING, PVC, BLACK PC-105F2 | ALPHA o zeme AeaD |
141212 208420018 WIRE,K STRD,24AWGE ™ PYCBLK UL 7150-2 ALPHA

/SAR|AR| 1209990-071| SUPER BowDER - o4& LOCTITE CORP

/ela 2| leo6404-021 SCREW, FLAT WD PulL 100° | 4-90 x /4

/711 [ 1| |206210-03]] SCREW, S0C HD CAP CAD |2-56x 5/&

I8ARUR| |209990-072] ScREW LOCK ryi LOCTITE CORP

/9 uslEe - oo/ — 00 oM | .

20 S TANDIRD MAHINE 5 .aZLV




Crahar PARTS LIST e PLII3008-0XK] "\
Data b Products MODEL 100 X S 32274
TITLE ’ DWNG BoDp Yy |APPROVAL E.C.O.NO. | DATE SHEET 2
/S TRACK HMHEAD ASSEMBLV DATE /- 3-75 | LO28 | 427 (e|or 2 sHeers
L:"::__:;;L;E@j”"" PCA':‘:‘ ENao DESCRIPTION - v::‘:c‘."m;l.o' s::ggf’c:r?gu on:sr'ga':::;n
/|1 79900/-001| RECORD HEAD -7 TRACK CIPHER
2 I | |799001-002| RECORD HEAD -7mcems§ | CIPHER
3(/(1 7100062000 HEAD SHIM o 1CIPHER
4|/l [713008-600) HEAD MOUNT = C/PHER
S {111 |7/3003-600 SCREW, AZIMUTH APJUIT |crPuerR -
G|/ / 7/0500-50 1] CLAMP — CoNDECTOR (JdjukAL ) CIPHER
71171 70500-503|cLAmP - comwecror (WHT ) C/PHER
8 o
/0121123] 1205027 |CRIMP RECEPTACLE = | 85967-1 | AMP
/1111 |205120 |CONNECTOR HOUSING 30 PIN|/-86€262 -] | AMP
/2 B - / |
/3116 18] | 204100302) TUBING, NG, BLACK - - | NG 105-%6~2 | ALPHA e wa’ni |
I412'12'| |208420-0/14 WIRE K STRD 24AWE. PVC zuuR 71502 ALPHA
15(arlAR|  [209990-071| SUPER BowDER | O4E LOCTITE COR P
/6la 12| |206¢04-021| SCREW, FLAT WD PUIL  100° | 4-40 x /2 '
/710 11| l2o06210-031] SCREW, SoC HD CAP_CAD 2-56x 5/%
IBURUR| |209990-072] SCREW LOCK 222  |loctiTe CorP
/9 | usle —o0o3 & -0o04 o HME X
20 MACKIVES ONC Y . - |

5043 cop



CODE tDENT.

PR v

14

Zapher | ypoec soox  PARTS LIST seana | PLI3I0/3700)
T CONNECTOR MOD -24 PIN  leaattilffy " (e | arsion s suens
ST e,
/ 1/ 205120 | CONNECTOR BLOCK 30FIN| |-86262-1] AMP

»4T —
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Ci PARTS LIST Foz2ra | PL or ™|
m MODEL 100X §132274 118008- 05 | (5
#mu! - DWN L, 1/, ]APPROVAL £.C.0. NO. D_Ar! SHEEY -1
HRAD ASSEMBLY - 9 TRACK DATE o) 3-) //’ ] D054 | Q71776 |or 1 sHeers
R oy e ::::‘ !u.o BASCRIPVION v::c.o:l.‘:o. s::a:?c.u?o.n :l':l':':::;l
1 799000-901|RECORD HD, 9TK, SINGLE GAP CIPHER
1 799000-902| RECORD HD, 9TK, SINGLE GAP -
W/ERASE CIPHER
3 I |1 710006-200{ HEAD SHIM CIPHER
4 11 11 713008-600| HEAD MOUNT CIPHER
5 (1 ]1 713003-600] SCREW, AZIMUTH ADJUST CIPHER
6 11 ]2 710500-501] CLAMP - CONNECTOR (NATURAL) CIPHER
7 (1 ]1 710500-503] CLAMP - CONNECTOR (WHT) CIPHER
8
9
10 {27]29 205027 TERMINAL, RECEPT, CRIMP 85967-1 AMP
11 1 205120 CONNECTOR HOUSING 30 PIN 1-86262-1 AMP
12 |
13 L6 6" 209100-302| TUBING, PVC, BLK PVC-105-5/16-2| aLpHA (UL SURFACE
' MARKING REQD)
14 |12 208420—01ﬁ1w1RE, STRD, 24AWG,IR PVC, BLK. | 7150-2 ALPHA
15 pr pr 209990-0711 SUPERBONDER 04E LOCTITE CORP
16 |2 | 2 206404-021] screw, FLAT HD, PHIL 100°, cap.| 4-40 x 1/4
17
18 pbr hr 209990-077 LOCTITE, SCREWLOCK 59 LOCTITE CORP
19
20
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5043 cﬂ

1, ‘ {coDa DN §s.zv. *
Q;n,zr MODEL 100 X PARTS LIST ; 32274 fP 2%0&00% B |
PO Sl Ral Vi) |
[ -
TITLE WY, l]lﬂ [ARPROYAL z.c.o, NO. | RATE  {susit
_ , - EcR ' z
TAFE CLEANER ASSH DATE 2Y,3- 2~ 46@ Jo4s |2-1377S SHIETS
VQUANTITY | cipHER _ VENDOR NO. VENDOR ©R Mrs :s
rem: PART NO. DESCR!PTION SOEC. NO. SEZCIFICATION c R
e oo e e ST e ey T —_
) I 731911-300 HOUSING - TAPE CLEANER CIPRER.
T ‘W S PRESEPI -
2 il 724005-400 } RLADE - TAPE CLEANER. LIPHRE R
, . - /
__-:5_,1?' - -_,..ESL.',MZ'O“ SCREW, PAN KD _ PHILIPY CAD. Z-5bX /g
SRS Ntk e S -3
}.....,- P SN
TSN S S
-
|
-~ N -~ ~



e, mvgw—w" - \ -y V I ﬁ- ‘\
N N\ COL L IDEHT, 2 ' REV.
L immimens ;' * - 3
; \);:&N»,;‘m‘:;' PAR‘S &iS? 32274 ) 1 i\ ’3‘00\ DO\ D g
YITLE CWN A £ U, APEROVAL A JELR. 1O, Foate sazer i
RACK MOUNTING UAVDOVWARE FLIKAGE  |oatz z-7_-7¢ /002 ;Z il :g,GF’ SMEITS
i 2 o
. Jouantit CAPHER i VEMLOR NC. YENDDR OR RETEREMLS
e o '“T"" RART NO. DESCRIPTION SPEC. NO. STICIFICATICN | DESIGMATOR )
LA E G SRR St e XN S S sormmmes e e sy el s e e - , - s et
NN
2o il , ! 731D0Z-30D) SAFETY BLOCK CIPHER
34 I310V2-000] HINGE BLOCK A3SY CIPHER !
SN SN SV S S 4 .
4 ; Z200LI1L- 121 SCREW/ RINDEK HD SLT.LAP 10-32 X 314
I fah B
IR | ZOL40O&R-DINV| SCREW SOCKET MD LAP CAD 4-40 x Yz
ST .
G 131012-001 | MINGE BLOCK ASSY CIPHER
- -
i }.,...‘.....,.‘. ]
IS WU N — S
i

543 LQP




\ 4

£ ntn

LonrwmenTd

RIv,

]
-000 |
i C

HINGE

E} Z. O /‘3

-

PN Yoo

.- 4
(I P

(i

AFPROVAL A iz.c.g. MO,

ey PARTS LIST 32274 | ERIBI0IZ S0
TITLE GATE  lsHuIY |

eTurpe. S EAMMB T e O SRRV

s BATEZ-7-75 | {1003 12-7-7S108 | suirts
Vouarnty | ciprer VENDQR RO. YENLOR ©OR RETTHESCE
g*’*'","'ooa'“, PARYT NO. RESCRIPTION SPEC. HO. SOECIFICATION | DESICMATOR
Srpheiiovevol — -——.»—mm- —— - peore ,"f-’;
/ b L'/.amma‘-mc HINGE BLOLK CIPHER
v 1+ oot e oo A o _5
2 e
i e %
| 3 t2n05D037 'DOWEL PIN 3/1LDIbk 778 LG ALLEN ‘ f
4 l 205038 | DoWEL PN 3/ILDIA%I.ODLG | ALLEN : 2
"ISURINEN ORI S .~ . —— :
S jARIRR 209990-07L RETAINING COMPOUND 75 LOCTITE CORP z
A B i - %
b 7101 Z\DDTZ& |WASHER NYLON,.OLZ THK,.3430D,.194 T.b | 2318 N134 | AMATOM | <
e e e e —-
’ *
| |
A S i .
'¢

———

- ——

L-— Yt
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i men L CODE IDENT. PL/3/003-800 REV.
e MODEL. 00 X PARTS LIST 32274 B
TITLE DWNG Joppy |APPROVAL ‘;‘& NO. | DATE SHEET /
/%?Z_t’/:z 1:”(_/ /.OK /4 5 S Y DA“/’ZZ"75 //ﬁ /o 48 2-13-75 o;/ SHEETS
f:m T T ch::? ifo. DESCRIPTION v§§fc‘.“~3.°’ s::gl:?c‘:n?:n outisffc:r::fén
/ 1/ 73/013-800 |\ FRACKET — REFLECTOR CIPH ER
24 209999-015| TAPE, REFLECTIVE (34x1/2)| 530 iMm
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—— CODE IDENT REV
(::Z:?L::‘Er MoDEL 10O X PARTS LIST 32274 | PL/3/00%-001)
TITLE DWNg Boppy |APPROVAL E.C.O.NO. | DATE SHEET /
COMPLIANCE ARM ASSEMBLY [mig.c-75 17 1719 1341-7 |op 4 sueers
li’:i:zmn" Pii:‘:‘ EuRo. DESCRIPTION vg:&ioc?nNgo. 5:::'.2?:“?:,4 :z‘s'fc’-av:;::cgn
/1 731904-100| BRACKET - COMPL/IANC & C/FPHER
211 7310042000 COMPLIAUCE ARM C/PHER A
31/ 73/1004-300\ SHAFT CIPNER
4.4/ 771004-400| SPRING ARBOR C/IPHER
51/ 731004 =500\ SPRING ADJIUSTOR CIPHER
6
YAy 731902 -700\ COVER -~COMPLIANC E CIPHER
P s
91 731005-100] SHUTTER DISC CIPHER
1O} | 731005-200 HUB SHUTTER DIsSC CIPHER
/M1 731005-300) 7TORS/O0) SPRIN G C/PHER
/211 731903-0000 MOUNT - SEMSOR E SOLAR C/PHER
J31/ 210156-500) BASE - LAMP BEcC SWHELLY
/41! 2 10/53-500 LAMP “ 6D SELECTED” |OLT/5AS/S | OSHINO
15{ 1 210157 | CAP-LAMP ' CLP SHELLY

5043 cD?
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Cimhor PARTS LIST O ars | PL/3IOO4-001| 'y
e MODEL /00 X S 32274 M
TITLE DWN G Boppy %novu E.C.O.NO. | DATE SHEET 2
CZQMPL//‘?/UCE ARM ASSCMBL\/ DATEZ—;-?}'/‘j /7/4’ 3‘/"7& OF  SHEETS
ITEM ChdaMALL CIPHER DESCRIPTION v;:EDc?RNgo. s:::g&:r?gn ::;f::::;n

1001 _PART NO._
b foe m
/61 Z//O/G SWITCH EECRI36-HB | CHERRY

170 2/0105 | SOLAR CELL | 55-2HC-12" |SOLAR S5
/8|2 2/0067 | BALL BEARING 7% 2345 SFRIGB3PPEEK28/8| N M 253
/9

20} 2 211100 | TERMINAL . TEFLOK PRESSHI FTSM-74 |5catecTRO
211/ 210132 | GROMMET 2)46 H.H. SMITH
2217 205015 |TERMINAL Pi F (REEL) loz-09-1/16 | Mol £X

22alALr 205016 |TERMINAL PIN F (L00SE) |02-09-1118 | Mot £ X

23 |
24|/ 205067 | COMNMNECTOR 2 POS . |03-09-/093 | MoL&EX

25

5043 CD?
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Cinhe
-

CODE IDENT.

REV.

SIS | oo Joox ~ PARTS  LIST 390741 | PLI31004-001} M

TITLE DWNG Zoppy |APPROVAL E.C.0.NO. | DATE SHEET 3
COMPLIANCE ARM ASSEMBLY  [anz-575 J 719 131170108 sheers

F_____“j:“ogll___ PART NO. DESCRIPTION Y SPEC NO. | SPECIFICATION | DESIGNATOR

262 206208-021| SCREW FLAT 4D PHIL /00pppl2-56 < /2

2712 207205-031| NUT _HEX 2-56

282 207203-03)| WASKHER , LOCK MWT 700TH | # 2

z29\2 207202-02I| WASHEK , FLAT : z 2

30

31

3z 206403-041) SCREW, SOC SET CUP P7,CAD|4-40 x %/i¢

3312 206404-031| SCREW , Soc WD, CAP,ChD | ¢-40x V&

3¢4|2 206604-121| SCREW, BINDER HD, SL0T,cAD| 6-32 x /&

75i{2 206412-140| SCREW, SLOTTED SET, NYLON | 4-40 x 3/4

36

37|. ) |

138|/ 2/0008 | WAVE SPRING 5806 -74-1 | SEASTROM

39| 7 2/0229-523| 77 -RAP 7yB-23M |7 & B

5043 Ci




5043 CDP

A

~ o~ - -~ N

3ty - " CODE IDENT. REV.
s el | MopeL so0x  PARTS LIST 322141 PL/3/004 -00)| 1

TITLE‘ DWNZ wpyy APPROVAL E.C.0. NO, DATE SHEETY 4_
COMPLIAKNCE ARM ASSEMBLY [pais-5-75 17/9 |3-11-76 |okg suers

;_im -;ot;AN”if PCAl:: fuao. DESCRIPTION v::ﬁ:?km?.o. s::gl:&':\'r?:n Dastsfzgzrszfén

40 AR 209920-084| CONTACT CEMENT ELMERS BORDEMNS

AL 210460 | TUBING , SHRINK UL HiX - Vie-ulljco raLLy

4210 208415-011 | WIRE STRD,224WG IR .PVC WHT | 7/57-1 ALPHA

435 208500-035| WIRE, 2 LEAD, SHLD, 22 AWG |ZxE22-1934 | Somee [ .BR

44

45142 203555031 | STP O6IL TREATMENT STP CORP ]

%6

47 (ke PROCEDURE P/10-001 |CIPHER

48| | 731911-101 |SHIM .00% THICK 4

49| 1 A -ipz| A .005 THICK |

sol -103 .00l THICK )

S v 104 g . D08 THICK v

Sz | 73191 - 15| SHIM 01D THICK CIPHER



h 4

Crobesr .«  PARTS LIST e | PL/3/005-00% | o
o e diie AOOEL /00 X 32274 503 | &
TivLE SWITCH PAsEL 4S5sy s:::/é':o?;; %novn E;Z.;a:;uo. 1?5:1!7( ::z;rs H/Ens
Q;Z“ﬁ?;é ] _Fft;gr no. DESCRIPTION v::aincc?aNgo. s::gl:?catfgu o'z‘f.?ﬁ@
/] 1/ | 173/1009-101) PAAEL — CowTRoL SWITCHES C/IPHER
2111 1173/1500700 Nare PLATE CIPHER
31141 21051 \SwirTeH “ Power” SEE CAT | MoLe X
430011 1201047 | swricd  “rLoap ” SEE <AT | MoLEX
S0 211048 | 5wiTckH  TonM LINE " SEE car Mot EX
sll)i 211050 | swileH “REWIND SEE cAT MOL EX
71041 1201049 | Swiren  TWRT EN” SEE <dT | MoLEX
DB/ |211046 | swiTcH  “HI DeEN” SEE caT | MOLEX
21,11 211045 | swiTeh “FoRwWARD " SEE cAT | MotEX
OV 1l 2/]044 | swiTcH T REVERSE” SEE CAT | MoLEX
// :
12\ V{1 11/31502-000| CABLE A SS5T-SWITCHES CIPHER
130011 1/3/303-000\CABLE ASSY-SwiTCH LAMPS CIPHER
/4V 1111 11{/3/504-000| CABLE ASST-PowER SWITCH CIPHE R
/5 |
/6
/7 / 231003 -102 | PANEL - CoyyTROL SWwiITC U C/PHER
/8
/9
20

5043 CDa

&
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-~ ~ o -~ -~

o — CODE IDENT. ~00 I | REV.
Cipher | ,,ox  PARIS LIisT 32274 | PL/31005 292 | ¢
" swircu paver assy e 2 O es [z 75 |or e
| TTEM 03;;2::‘:: 3 PCA‘:& DESCRIPTION v;:lsncc?a"go. s:::l:?czt?gu ::s’f;ﬁ':rcéa
2/
2z
23 11211043 |swircH  “pPowerR” SEE  CAT | MOLEX
24 112/1039 |swiTcHd “LoaD SEE CAT | MOLE X
z5 11211040 | swiTc H Von LINE Y | SEE cAT | MOLEX
26 11211041 | SwiITCH “REWIND sce carT | Mol ex
27 1271042 |swiTcH “WRT EN S€€ CAT | MOLEX
™ 28 112711038 |SWiTcH YNl DEN SEE cAT | MOLEX
29 11211037 | swirea “FoRWARD ” SEE CAT | MOLEX
30 | (2//036 | SWITCH “REVERSE ¥ |SEE CAT | MOLEX
3) |
.

5043 CoP
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Crmhor PARTS LIST O ara | PL/3/502-000|"E
[ta s Frostuc’s SUHWoPEE SO0 X -
TITLE DWNG Zoopiy |APPROVAL ~ |ec.Oo.NO. | DATE [skeer /
CABLE ASSEMELY ~ SWITEH DATE)_/p .75 1703 |2-2-76 |oF / sueers
(ITEM QUANT”L PART ENRQ_.__" DESCRIPTION VepEc, No- s::cNul:?czr?gN J“s‘s'.?ﬂf;;ﬁ
/]/ 205069 | CONNECTOR RECEPTACLE (12PN)|©3-09-1122 | Mol & X J3
2 1/0 2050/5 |7ERMINAL PIN 093014 F(keeL) 02-09-111& | MoLE %
22T 205016 |TERMINAL PIN .093 1A F (Lo0s€ )|02-09-1118 | MoLeX
3 4
4 /5 210555-022. | TERMINAL [ CRIMP /87 |So07L24 HOLL/NGSWORTH
5 " .
S D 209999000, MARKER |- 50 VMM-D-49 |BRADY
>
s 4 208415-011|WIRE STRD,22ANG IR PYC WHT 7/51-) | ALPUA

5043 coOPR



CINSr | opee soox  PARTS LIST 2z | PL/YS03-000| F
TiTLE DWNG Zapp Y |APEROVAL E.C.O.NO. | DATE SHEET /
CAFLE 45SEMBLY — SWITCH LAMPS DATE/-/0-7§ 1704 |3-3-76 |oF / sHeets
Lﬂ:mmw:"ﬁ? ENuo. DESCRIPTION v::&socc.)RNgo. s::ant:?c:t?gi__ ::srlzl:::;n
/|1 205087 {CONNECTOR RECEPTICAL (8 PIN)|©03-09-/093 | MOLE X J2
2|8 205015 |TERMINAC PIN.093D/h F (REEL) |02-09-1116 | Mol EX
22t 205016 |TeRMINGL PIN .093 Dia F (Lo0s€ ) |02-09-11)8 | MoL & X
3 |
4 /4 210555.022 | TERMINAL  CRIMP 187 SO0tz 4 HOLLINGSWORTH
5
S 18] 209799-0000 MARKER /-50 VMM-D-49 BRADY
>
S {40 208415-011{ WIRE, STRD,ZZAWG IR PYv¢c, WHT | T 1 5/—/ ALPHA

5043 CoP
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CODE IDENT.

PL/3/504-000|

o le o
?gi%a‘ AMopEL (00 X PARTS LIST 32274

TITLE DWNG Zopp o |APPROVAL E.CO.NO. | DATE [SHEET /

CABLE ASS5EMBLY - POWER St TEH [oate J-70-75 % ek |2-¥-75 |or ) susers

T T T e e ol P

/) |/ 205022 | CONNECTOR, PLUs (3 PIM) |03-09-2032 | MOLEX

2

313 205014 |TERMINAL PIK.093 014 M(keeL) 02-09-2116 | Mol € X

3 | 2/0531 |TERMINAL, P/ . 093 DIAM (s )|02-09-2118 | MOLEX

4

51/ 2//101 |JERMINAL CRIMP /87 S08/52  |HotmesworTH

& |3 210555-022 | TERMINAL , CR/IMP . /87 S09&624 () OLLINGSUWORTH

7 {4 208405-0/2] WIRE, STRD J8AWG IR PVICBLK | 7/55-2 | ALPHA

17 208405-0/1 | WIRE STRD I8AWG IR, PYL WHT 7/55 -1 ALPHA

9

/013 209993-000| MARKER /=50 YMM-D-49 | BRAD Y

5043 Cbﬁp



~ P~ r\ o~ -
Ol PARTS LIST ]@""‘"" PL/3/006-000| 1|
Lo orccucts MoDEL [0O X 32274 _

TSTLE DWNG 5“‘,‘_’997 AI:Q,ROVAI. E.C.0. NO, DATE SHEEY /

FILE PROTECT SWITCH ASSEMBLY oate /)0 75 | P [500D |8-5-76 |oF 2 sHees
;:iji;m‘w Pi‘:igg_.: . DESCRIPTION Vifffc‘.“m?."‘ s::g‘:?cnm?gr_«_ :_:-Sfl?::'fgk

/ 1/ 73/1006-100| BRACKE T ClIPHER

2

311 /131006-400| AL T7UYA70R MOD. C/PHER

41y 1799008-500! SOLENOID - FILE PRATECT CIPUER

5 | T738001-500 ) SPRING CIPHE RC .

S| 731027-400 |CLE YIS - SOLENDID CIPHER

7 i/ 211030 |SwWITCH V3-19 MICRO SWITCH

S

22 210040-062) SPACER 397 KETSTONE

/O |

My 205034-001 | PIN, ROLL 52-012-662-0250 | ESNA

/21 | ‘

/32 206403-031| SCREW, SOC. HD. CA? CAD | 4-40x 3/16

/412 ] 206412-031| SCREW, SOC 4D CAP CAD |4-40x 3/4

/510 2007D4-032] SCREW,S0C HD, AP, BLK 2-56 * /4

/& |

/7 .

/8] | 205076 | comvecror (5 Pin) 03-09-/052 | MoLEX J4

/914 205015 \TERMINAL P .093 4 F (Re€L)02-09-1116 | MOLE X

/19 ALT 2oso/lé MOLE X

5043 Coe
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2 CODE IDENT. REV.,
Diiatst:te 006 -000
Q&:;’!E}ﬂ tovee soo x  PARTS LIST 32274 | PL/71006-000}
TITLE DWN 4 }‘pw A’PzOVAI. E.C.O. NO, DATE SHEET 2
FILE PROTEC] SWI/TCH ASSEMBLY [oate j-j0-75|% IR0DO |5-8-76 |oF  sHeErs
;’EM Qjm“w PART NO. 3 DESCRIPTION Vepic. No. | SPECIFICATION DESIANATOR
2040 2084)5-01 )| WIRE S7TRD 22AWG, TR PVCWHT | 77 5/-1 | ALPHA
21 iz 210409 | SHRINK rusiné BLEPUIOLEFIN| HIX - 1/8Ul1Co/RALLY
Z4 ,
23IAR 269990-0TZ| ALHE SINE , SCREW L0 ¢h 222 LOCTITE
24 F30-18 | PRoc&PURE C/PHER -
Z5

o

A f :

5042 <G.




-~ —~ L~ o~ ~

DE IDENT REY.
?‘! MOLEL 100X PARTS LIST : T§2274 PL /3/006-4200
TITLE DWN G BOODY APPROVAL ‘éc.o. NO. DATE SHEET /

ACTUATOR MODO DATE /. /0-78 &0 70 ra |2/0-75|ok / suers

QUANTITY CIPHER VENDOR NO. VENDOR OR REFERENCE

ITEM PART NO. DESCRIPTION SPEC. NO. SPECIFICATION | DESIGNATOR .
/ |/ 2/02/4 |ACTUATOR, SW/TCH JV-2¢6 ML RO- SWITEH,

5043 coP



X.

;E*"‘&H’A CODE IDENT. ‘ _ REV,
%:;:.;a}i;.‘:;r MODEL /00 X PARTS LIST 32274 | PL/J/006°500]
TITLE DWNG Zopd'y APPROVAL ECO.NO. | DATE  SHEET
SOLEVNOID FLUNGER MOD, DATE ). /3-75 |/ ,:,5- 2-/075 |oF / sHEErs
GQUANTITY ’ i ,
e ALY [ Seche® | vitierarion | otvenaron
::::#—__z—————-—— Sl —
/1/ 21106/ | S0LENOID 22-INT-24 D.C. |MICRO SWITCH
2
3 | |
42" 208500~50 1\ WIRE STuimless sTee w#o own | 8 mwe (ozo)| Ducommun
5 |
& R 209999 -026| SOLDER , SILVER — S0F T 430 ALLSTATE
7 ol | |209999-027|DUzac FLUX ALLSTATE
S

5043 CDP




A\

~ ~ . ""{ o

Giilii7 |mooeLicox  PARTS LIST i | PLI3007- 882 |
TITLE =T 777¢) DWN/I. 7 it~ ~ |APPROVAL £.C.O.NO. | DATE SHEET |
HEAD ASSEMBLY = $6837K o, - yernworn 7 /CON P Z/ftyq‘]-;snms
tho/’df'r:ﬂ*t;' PART NO. _ DESCRIPTION Y SPec, oL s!gggfc:r?guk t_:ReEsFlEGR:J:rc;R
)11 | )1 17307100 | MounT-HEAD - CIPHER

2 11 |1 |1 |73902-800 | POST - HEAD SHI/ELD - CIPHER
2 {1 |1 {7 i31017-500 | PLATE ASS Y- HINGE | CIPHER
4 g |
5 (! |l |l |73/007-500 | SPRING -HEAD SHIELD . CIPHER
6 111 11 [710006-200 | SHIM- HEAD CIPHER
7 |1 |/ |/ |73003-600|SCREW—AZIMUTH ADJUST CIPHER

g |11 | 179001-200 | HEAD-TIK DUAL GAP " |crrrer
7 ‘
10 |
[l B
12 |2 |2 |2 206404-021|SCREW- FLAT HEAD, PHIL ) I00° 4-40X 14
13 1) |1 |1 [206406-021|SCREW-FLAT HEAD, PHIL, /bo® Y4-40X 3/8
14 |11 |1 jvores ewe-reTANg 5/03-/8MD | TRUARC
15 |1 |l |] |206903-042|SCREW-SOCKET SET |4-40X3//6
16 . » o |
17 |1 |/ |l |205002 PINGROOVE 1 /i6 DIA. X 3/% \6P2-062-375-72.|G.P CORR

18




v

. } CODE IDENT. — 001 [rew.
T osed 100 % PARTS LIST 32274 PU3/007"‘008§;- H
TITLE =T CTIR) DWN /1. Kir ¢ -|APPROVAL  |E.C.O.NO. | DATE |SHEET 2
HEAD ASSEMBLY :%%g;E)PE ¥ DATE 2 /171 ] 1%6'1“{7 407230 |or 2 smeers
ITeM .?U;ihsz\; pf\':;{ ifo. DESCRIPTION v:yiocc.)r;‘oc.m S::CNII:?CRATIO:N DREESFIEGR;:::;R
= Bl LA SN
19 I} 1 {799001 -0 |HEAD- 9TK DUAL GAP PE. CIPHER
20 |
2/
22 AR ARIAR|2069930.072] SCREW LOCK 222 LOCTITECORP
™ ¥ v Y } N -




1,'-. A~ /. ' —~—~ -
= 2

Cimtor PARTS LIST [‘9;'2"7":'? PL/3/017-500 | >
Duta £ Producis MoDE Q /OO X 7
TITLE | PWNE Boy DY|APPROVAL E;;cé% NO. | DATE SHEET )
FLATE A5S5Y - HINGE DATE /- /3-75 o008 |2-/-75 |oF / skEers
:EM it ;:gf jr;o. DESCRIPTION v::libcénug.o' s::a:?c:rfgn olzzsr'zg:r:;:;“
1|1 731920400 HINGE PLATE CIPHER
2
3 .
41/ 799004-000 CROSS FEED SHIELD CIPHER
5 g 209990084 CONTACT CEMENT ELMERS | BORDENS
Z .

5043 COHP . i



h 4

5o oame ' . CODE IDENT. REV.
CITT | osee _soox _ PARTS LIST 322714 | PL/3/008-000] ¢,
TITLE DWNG 30901 Ag ROVAL E.,_Cé?a.NO. DATE SHEET |
COMPLIANCE ARNM RETJTRACTOR ASSY |oate;-/4-75 A o2t |271777S |oF 2 susers
iTEm °°mi" PART NO. DESCRIPTION YSPEC, NO- | SPECIFICATION | DESIGNATOR
11/ 731008-100| BRACKET C/PHER
2/ 731008-200| CRAMNK C/PHER
31 73/008-600| CAM Di15C C/IPHER
4
5
6|/ 799001600 A.C. GEARMOTOR - |ERFPM CIPHER
7
gle 211016 |SWITCH SPOT 24 ARM | £6256-HB | CHERRY | S/0 &SI |4
P)
e 205034 | RolL PIN 093D x.5l6| ESNA
/1
12| 4 2062060l SCREW PAN HD PyntiPs |z-s6 x 3/8
/3 ,
/4|4 207203-031 | WASHER LOCK [MTERNAL #Zz
/5|2 206603-04]| SCREW S0C, SET, CUP PoudT | 6-32= 3/ | PrREMIER
/€14 206/06+/2]| SCREW, BINDER WD SlorTev | /o-32x 3/&
/7 . .
/1815 205015 | TERMINAL PN 093 DIA, F (Ree)|02-02- 1116 | MoLEX
/Ea |ALT 205016 |7ERMINAL PIN.093 DIAF (Loose)o2-09 1118 | Mol & X
/912 205073 |CONMMECTOR, Block 3 PIN |03-09-/032 | MOLEX JEELJIIT7

5043 Co¥F
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-~

-~ — oy -
. — CODE IDENT. REV,
gjwi}% MoDEC )OO X PARTS LIST 32274 | PL/31008-000) ¢
TiTLE | DWNG BoppY Apgzovm E.g.ggdo. DATE SHEET 2
COMPLIANCE ARM RETRACTOR ASSY [oate/-/4-75 ozl |270-7S|OF  sHeErs
e[ SORTTL ] cionry TN | matarian | osemaror |
zo| |/ 210229200\ CLIP, CABLE, BLACK 3303 HEYCO
zil6" | |208415-011\WIRE STRD 22AWG IR PVC WAT | 7/51-1 | ALPHA
zzlg" 210461 | TUBING SURINK. HIX-32-,1 |1co raLLyY
23161 210229-523 TY-RAP 77r8-23M | T&B
24 AR/ 209990-072| SCREW Lock. zze LOCTITE CokP
25 |
26| | -
Pz P30-0/7 | 4S57 PROCEDURE SETTNG SW CIPHER
28iAR 2/0444 | LUBRIPLATE 23-02-S |WALSCO

2043 CBP




Cipher PARTS LIST o o |‘§Z‘2'°7'2" PL/3/010-663 |'C
TITLE DWN . ZRowA |APPROVAL £.C.O.NO. | DATE SHEET |
REEL HUB ASSEMBLY oare 73070 |- 720%6| |352 |720-76 |or | sweers

MMEETET | paRt No. DESCRIPTION Verte No | seecipicaTioN | ESIGNATOR
/ 1/ |- 73/1910-101 | BASE, REEL HUB C/PHER
) =11 | |731910-102| BAsE, RrEEL WUB CIPHER
21| |730800-200| car meec wus CIPHER
37|17 731922-500| LoCcK, REEL HUB CIPHER
4|11 |73/922-200| ADs0sTABLE SPaCER REEL WUB CIPHER
511111 |70010-400] comPrESSION RING CIPHER
6

1 7lelel |731013-#00| PN, REEL HUE CIPHER
8
9 |1|1| |e06c040¢2 screw, s0¢c wo, 710 BLk  |6-32 x 1 /4
10 11| |206e10-072| screw, soc seT, KNRL CUP PTBLK| 632 x /8
1|1 207604-081| NUT, RADIO PATTERN, HEX - | ¥ & -32
/12
/3
14|22 | |eoesiz-03z| screw, soc WD, CAP, BLK. G-32 X 3/4
15{2 2| |206604-0¢2| ScReEW Soc HD, SET BLK. &-32x 1 /4
/6
17 [AR|AR| [209999-031| STP LuBRICANT
18 AR AR|  [209990-075| vIBRA-717E Ve 3 NY-LOK

w6 RerRerl  |600103-100] PROCEDURE CIPHER

5043 &DP
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v

Simher |MobeL 100X PARTS  LIST }?’;‘;;’;T‘ PL/3/0/2-900 |
TiVLE 2700/{ V% 455 ‘/ DWNZ 30901 APPROV:AL E.C.O. NO. DATf SHEET /
DATE //-2/-74 “’/é & |~ |1/25/74oF [ suemrs
F::;_—:_‘__/.UANWY pi':rH Eqao. BESCRIPTION v:':spcc.mnc:o' s::g:?cl:u?gu o‘:s'ft:;::;a /
/ |/ 73/0/2-701 | AR P — DooR STAY C/PHER
Z 1/ 73/0/2-70 2y AR M — DooR STAYy C/PHE R
3|/ 731012-800\ d SHER — FR/C Trod) Nec/pner
p A
%
-
7 ,
B/ 2/0709 |RIVET -56MI 7UBULAR 4 -/ 0OX e\ STIMPSs0o ke
g ;
/0| / 207402-0U)\ WA SHER., FLAT 2z 4

5043 Cb?p
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CODE IDENT. REV,

Cmber PARTS LIST 12274 | PL13/014-000| E
TITLE DWNG BopdY %ROVM.. €C.Q NO. | DATE  [SHEET

REEL MOTOR ASSEMBLY DATEZ-5-75 toeg  |2-1-75 oF | sueers

VENDOR NO. VENDOR OR REFERENCE
DESCRIPTION I SPEC. NO. I SPECIFICATION | DESIGNATOR
’——-——-‘-—m

QUANTITY CIPHER
ITEM { PART NO.
s == >
/|1 799001-900) MOTOR 24V DC PERM. MAG.4" CIPHER
2
3
41 205073 [CONNECTOR BLOCK ,3 PIN |03-09-1032| MorLeEX [(J/o, J12)
5
6|z 205015 |TERMINAL PIN .093pi1A F (reeL ) 0z-09-1116 | MOLE X
Gt 20501G |TERMINAL PIN 093 DIA F  (LoosE)02-09-7118 | MOLE %
7 .
813! 210229-523| 79 -RAFP 779323 | TEB
9 . |
/O

5043 CDP



- —~ f;{ —_ -
5 gty g o CODE IDENT. - 5o/ | REV.
‘;;‘”*‘g":’,, <l MOPEL 100 N PARTS LISTY -~ 32274 PI./3/0/4_502 N
TITLE - DWNG Zopiy }%ROVAL E.C.O.NO. | DATE [swEer |
DUST DOIR ASSEMBLY FLAST/C DATE /- 9-74 '1L7% | 3-2-7L |0k | sueers
;:M .5?;.’-1;;;.'” Pc;:r 5499__;1 DESCRIPTION v;::iocc.mNgo. s::gtr’?c';t?gn_ i:srfsﬁé:f;n
BE 731001-301| DPUST DooR = SMOKE CIPUER "
2 || _|731001-302| DUST DooR , CLEAR C/PHER
3 |
41212 [7992003-800 HINGE C/PHER
5 (217 lemiz-Soo [ Foam 7APE, PoLy SA- 28 x| ARLON
6! |
7 2] 2] \206408-062l SCREW, BUTToN D, S0c, BLK | 440 17
Bizlz| (2102/0) HELI-coll 1185-04CN o0zz4] HELI -COIL 1
9
012 {2 73/0/14-600 PLATE , NUT C/IFPHER
/Il [z | [107408-02) |WASHER FLAT CAD, SM.D.D = 4
1214 |4| |206608:062] SCREW, BUTTON HD SOC BLK | 6-32 X Ve
/31711 731920-900] LATC H . C/PHER
/412 (2| |[26S0LI-OD3| WRSHER [ FIBER Z1L7 H.H.SMITH
/512121 1205262 | PLUG , LOCKING FASTENER |PI0$F832-0448K| DELRON
lel2 2| (2052C€32 | SLEEVE, LOCKING FASTENER |SI04F8-0ABK| DELRON

5043 CUP




T

{j g5 B o = CODE IDENT, ‘ REV.

MO‘;)“; MOIDEL 100 X PARTS L'ST 32274 PL /3/0/5'300 A

VI Ao AN MOTOR ASSY DWNGZ Baﬁpfy oy,et' :.éc.&uo. DATE SHEET /
C/INTERCHANGCELABL E) DATEZ-3-75 w//«;}iig}/ Joo o 2-19°7 7 los | SHEETS

HTEM QITNMY pi‘:r NO. DESCRIPTION Y SpEC. NoOw s::c"lr:?c:rrgn ‘ on:s’u?:igg’_;
NITE - UsSE EITHER /7EM |/ OR /JEM &
A7 ASSEMBLIY (WTERCHANCEABLE Agsawues)
L /1) 31015-001| CAPSTAN MOTOR ASSY C/PHER
21 /31015-003| CAPSTAM MOTOR ASSY C/PHE R

5043 CDP



~ o~ /‘1? -~ -
P CODE IDENT. ~00 | | REV.
ST | vosec o0 PARTS LIST “aans | PLI3I0IS 552 |

TITLE -/ STD A55T |pWN2 APPROVAL E.C.O.NO. | DATE SHEET
CAPSTAN 4ioToR ASSEMBLY ._32 Z;’-p”;);::r DATE;’-/A;f;;% 72%_5 2-18-75 {oF | sr{zns
f"M o(:;“ 2:;;:3 ps:::s ;Ro. DESCRIPTION v::ipcc'mm;a.o. S:EE:I:?CRATIOC‘:N oa:srlec?;:rc;a

)|/ 799002-4400| MOT0 R C/PHER

Ja /| 1799002-200| MOTOR. C/PHER

3lzl2| lzos073 | connecTor Block,3 PIN |03-09-/032 | MOLEX |J/8,J9

4

5

6 |5151 (205015 |7ZeMINAL PIN 093 DiA F (Ree)|02-09-1116 | MOLE X
6L UTUT] 205016 |7ERMINAL PIN .093 DIA F(loose)|0z-09-1118 | MoLEX

7

B 16|16 12/0229-523| 7Y-RAP 798-23M | T&B

9497 210417 | TvBING  SURINK HIX - 3 /16 UL 1co RALLY

/0 7

/1 / |799007-200) MoroR C/PHER,

/2 . .

/3 11131014700\ 74CH HARNESS 4559 CIPHE R,

/4 [ /30014-800| MOTOR HARNESS AS5S5Y CIPHER

5043 CbP




A A , T

Croher MoDEL /70X PARTS LIST “ia27a j:a. 130014700 .
TvLe OWIN R RM mwwt TIE.0.NO. | DATE | sHEET |
TACH HARNESS ASSY  [emrazagl—/ s 130 197 lor) s

n::q'{ QU;N"; PCA':;“NRO. DESCRIPTION V;!‘P‘i:COPh:L; s:nz:ﬁ::n?gw carsspt;iu:;;r -5

| o7 20B500-0%0| WIRE, TAC, TWIST SHLD 224 | 240/ N arrua
2 L1 205073 | conweCTOR 03-09-1032 | MOLEX T8
gé:i _: ; 205015 TERMINAL 0730 LHAIN_|D2-0T 1116 _ | MOLEX | L
341X | 205016 TERMINAL OTZA LOOSE [O2.~07-1118  IMOLEX

w2 e TUBING , SHRINK 3/ 1O, | HIX-3/i6%L! 1¢o RALLY o
Vo i 2639160-012 PNC TUEING , 27 AW( Colvve-wes/ 22 f{m.rnn

.é: %r' | |posss-azd Termmas ;18- 22 en 5072472 VoL LVES WIS TH
- , _
L7
X ALTERNATE FART

5043 m | . A



-~ —

o~ PN /“"’

PR jcopeipEnT) ’  REY,
Glzher |MoDEL /100 X PARTS  LIST 32274 | PLI3/0/%-800} B
TITLE ’ oWN FAM AFPROVAL £.C.R. NQ. DATE SHEET | _
MOTOR HARNESS ASSY DATE//-2 0 - T4 // 3, VO (12-31-74 |05 sHzers
{ QUANTITY CIPHER VENDOR NO. VIRDDOR CR REFENRENCE
ITIM| PART NO. DESCRIPTION SPEC. NO. SPECIFICATION | DESISNAIOR
Fz:-'r' : — - ] e oy
y [ 1] 205073 CONNEL TOR : 03-0F- /432 MOLEX J9
2 |2 205015 | TERMINAL, .093 DIA, CHAIN.  |02-09-11&  \MOLEX
2A % 205014 (TERMINAL, 093 DIA LOOSE  [02~09-11/18 | MOLEX
3 |l 208445-013 |\ WIRE, STRANDEOZ.RPVL, IBAWE, RED | 7/55 -3 ALPHA
4 129" 208405012 W/R@SWANDEQ,I.R.PVC HISAWE, BLK| T/S5-2 ALPHA
S§1l2 ZIDSES5-022) TERMINAL 18-22 GA S09L24 N~T2 WOUINESWORTH
’ o 2»: 2104417 TUBINC:, SHRINK 3L L.D, HI% -~ 3/i1e-YL | 1to RALLY ‘

et |

X ALTERNATE FART

5042 COP - . 1




A 4

N SR | | lEons IDENT. PLI3IONG-4 REV.
wz‘:—i b mopel joox  PARTS LIST - 32274 001 A
TITLE p VAL E.C.O.NO. | DATE SHEET |
FILE PROTEAT | ‘ DATEI 3 75 f;{éw /0 5 OF | SHEETS
e p‘i’:: f:o. DESCRIPTION v:}:czocc.mmt:o s::ggg\r?gn ::s';gil;_l:;:;u
l 131006-2000 PiN CLIPHER
, : | WRLDES
210200 | PLUSH RING 5108-4 TRUARC

Sl (NIl P lw|N]—
N

5043 wa



-

-~ -~ ﬁ;, —
onte on CODE IDENT. -00 /| REV.
%ﬁ&iﬁaﬁfﬁr AODEL /00 X PARTS LIST 32274 Pl/3/024-aoz B
TITLE OWN(G Zoppy |APPROVAL E.C.O.NO, | DATE |SHEET /
MOUNTING BRACKET ASSY | DATEZ - 6-76 % /Eocf'é 2-15-757|0F ) SHEETS
TEM TR _PAR? No. DESCRIPTION "shec wo. | seecinicarion | orrowaros
BE Z310(5-401 L MOUNTING BRACKET, (OWER C/PHER
2 | 11| i1es-100| GUIDE - CONT /SERVO CIPHER
3 / 731015-402 |\ MOUNTIHG BRACKET UPPER C/IPHER -

5043 COP




A A

v

C mhar ' | CODE IDENT. REV.

Du§§procucu MoDEL /0O X PARTS LIST - 32274 PL/3/025-00 A

TITLE DWNG Zopoy %wowu. %c.g. NO. DATZ SHEET |
 PUSH BAK A4SSEMBLY —ARM ,?[f,pACr DATE )-/¢-758 | j030 |21 757 |oF | suEers

T PCA':: EMno. DESCRIPTION v::?c?ango' s::gl:?cﬁn?gﬁ :E?l?:i:;:(‘)!
ar 73/008-500| PUSH BAR - ARM RETRACT CIPHER

2

31z 731007-200| ROLLER PIN, ARM RETRACIOR| C/PHER

4

5|2 21004]-045| SPACER, NYLON 9255-N-194 |AMAToM -

6 : |

711 73/008-800\PUSH PIN , ARM RETRACTOR C/IPHER

g

92 206604-0! | |SCREW, PAN HD, PHIL 632 x 1 /4

/013 206605-011 |SCREW , PAN 4D, PHIL | 632 x 5/l6

/ |

/2|4 207605-0 WASHER , FLAT #6

/315 207602-011] WASHER, SPLIT LOCK  |# &

5043 < ‘ '



~ P o~ ~ —
) CODE IDENT
Cl PARTS LIST 32274 |PL 131037-400
Mm TITLE REV
COMPLIANCE ARM BUMPER ASSEMBLY SH 1 OF1 |A

pwN K. MILLER PATEl NEXT ASSY  |[LTR] DESCRIPTION own [oaTE| APP [DATE
CHK #,
N/C
APP
APP

PRODUCTION RELEASE
= — —— 2&:
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
o |
10
11 | 1 |[207403-011 | WASHER, SPLIT LOCK, CAD. o4
12
13
14
15
16
17
5051 CDP



- CODE IDENT
C PARTS LIST 32274 |PL 131038-001
M!phor TITLE REV
Products HEAD ASSEMBLY - 9 TRACK SH 1 OF 1 | D
DATE -
DWN K. MILLER DATEIl NEXT - ASSY [LTR] DESCRIPTION 'own JoaTe] aPP JDATE
CHK 72— ¢{ o]l /)3/00 0~ 0C7 A PulemueTeds s RELEROT K f\/\ P42/ VS At 1o/ -
NC M) (i i E | Eco 1486 ool T [ For=
APP e 1 ECo 1946 4{,,% 7-2r4), 58 |7/21/7¢
APP D | Foo 2029 O« 122 |24 9137
PRODUCTION RELEASE
e S S to-22 %
~— ‘ — — — e |
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-105-5/16~2 . ALPHA (UL SURFACE MARKING
REQUIRED)
14
15 AR 209990-071 SUPERBONDER 04E LOCTITE CORP
16 2 | 206404-021 SCREW, FLAT HD,PHIL 100°,CAD 4-40 x1/4
17
18 AR 209990~-072 LOCTITE, SCREWLOCK 222 LOCTITE CORP
505! CaR



ot CODE IDENT
PARTS LIST 30074 |PL 131100-000
Clp'ﬁl TITLE 1 1 REV
Dets BProducts OPTION LIST - MODEL 100X B SH OF K
DWN & Fovp sy DATENl NEXT ASSY LTR DESCRIPTION DWN |DATE| APP |DATE
CHK % Eco /979 Reoan) |24 il 278 |677-7€
N/C
APP
APP
PRODUCTION RELEASE
| —— — ——— —
ITEM] @TY| CIPHER NO. DESCRIPTION VENDOR NO.| VENDOR |REFERENCE DESIG.
OPTIONS AVAILABLE FOR MODEL 100X
1 131522-000 SUBSTITUTION P/L 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 P/L R.H. HINGING CIPHER
5 131003-000 DUST DOOR ASSY CIPHER
6 731001-900 FILLER STRIP CIPHER
7 131022-500 SUBSTITUTION P/L, 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 WITH/ CIPHER
SERVICE OVERRIDE SWITCH
5051 CDP



A 4

) ' > CODE IDENT. REV.
Cioher | s joo.  PARTS LIST ]« raara | PL/3/505-000| £
YW CABIE ASSY - POWER BOoARD 70 DWNG Zugpy %PROVAI. ECO.NO. | DATE [sHeer /
CONTROL /SERVO BoARD, JI15 70 414 |oare )-70-75 1037 |2+/2-75" |oF ) SHEETS
ITEM QU':"" PART NO. DESCRIPTION Verte no | seeciricatron | oEsionatos
| lel | |zo5071 |conmvecror 7ive 75 PIN |03-09-1151 | MoLex | J14,]15
2
3 |30 205015 |7ERmIvAL 093 D4 F (reeL)|02-09-1116 | MOLE X
Jaldr 205016 |76RMINAL 093 Dia F (L00s€)|02-09-1118 | MoLE X
p v
5 124’ 20840501\ WIRE _STRD,IBAWG IR PYCWHT | 7155-] | AL PHA
&
716 210229523\ Tr-RAP 7re&-23M | 7TE B

5043 C“



-~ o~ : Q - -
3 2o fim CODE mmlt. 200 REV.
@L;’? wopee Joo x  TARTS LIST | 32274 PL/3/506-00 | F
T CABLE ASST- READ - WRITE BOARD 70 |PWNG Boppy [hfRovA: G NO- | PATE  |sheer /
CONTROL SERVO BodRD J7 70 J2O DATE /-7 0.75 038 2712775 |OF / SHEETS
ITEM OUAN}TY PCAI::;RO.) DESCRIPYION —v:’:lsncc.m"ou.o. SPECIFICATION o":s'fs'ﬁ:fén
/ 12 205069 | CONNECTOR PLUG (12 PIN)03-09- 1122 | MOLE X d7 J2O
2 T
3 |24 205015 | 7ERMINAL .0930/4 F (Re€L)|02-09- 1116 | MOLEX
Jalar 205016 |TERMINAL 093 DIA F _({oose)|oz-09-1118 | MALEX
4
54 208405-011|\WIRE  STRD,184W6 IR PYC WHT | 7/55-] | ALPHA
6 - |
715 210229-523| 77 -RAP 7r8-23M 7£B

5043 CbB




A 4

3043 CpP

[ Cicher " PARTS LIST (N B y31507-092) B
talboacs | MODEL /00 X | 32274 003
TITLE | DWN@ Zoopy |APPROVAL e.g.o.no. DATE SHEET |
TRANSFORMER ASSyY (1sv) —  [oare jozr75 M s [213075 [or 3 sherrs
g:oj:} l:':;';;i, Pi'ap: iako. DESCRIPTION vi?:":‘."iq;"f" s::g:?cl:n?gu DREESFIEGR::::;R
/1111731507100 7TRANSFORMER CIPHER
Z .
N4 11| )|20507] |COMNNECTOR RECEPT. | 15 PIN |03-09-115/ | MOLE X J/6
5111111205065 |COMMNECTOR PLUG € PIN |03-09-2062 | MOLEX - | P/19
6 |15l15|15|205015 |7emingl PV .0930ia F (REEL)02-09-1116 | Mocs X
EQATUTIATIZ0501 6 |TERMINAL PIN .093DIA F_ (Loose |02-09-1118 | MoLE X
P\ 7 |6 |c|c|2050/14 |TERMINAL PIN.093DIA M (REEL)|02-09-2116 | MoLE X
72 WTWLTULT|2 1053 | | 7ERMINAL PIN .093DIA M (1003€)|02-09-2118 | MOLEX
= _ — =
9 |2'|12'|2"|210417 | 7vBING, SHRINK HIX - 3feulico /RALLY
A



-

- ~ ~
: \ CODE IDENT. QO4 | REV.
Cipher wwvee soox  PARTS LIST 32074 | PL/3/507-005| £
TITLE - OWNG Zoppy ?%novu E.E.cokno. DAT'! sutnz
TRANSFORMER ASSy (/1/5v) DATE /-2/-75 J03s |27/3°75 |oF  sHers
_'_':’“_‘ﬂzz:gs &ii«ao.__ DESCRIPTION vgl:zoc?:ago' s::g:?c:r?gn__ DESIGNATOR
] {111 | 11731507100 7TRANSFORMER CIPHE R
21 .
4 |11 |205071 |CONNECTOR ReCEPT. : 15 PIN |03-09-115/7 | MoLE X J/6
5111111205065 |commnecior PLue = € PIN |93-09-2062 | MOLEX - | P19
6 |15]15)15205015 |7ERMINAL PN 093014 F (REELY02-09-1116 | MoLE X
6 |ATWTINNZ05016  |TERMINAL PIN .093DIA F  (L00S€ )02-09-1118 | MOLE X
W 7 1clclclzo5014 |rERMINGL Pi.093DIA M (REEL)|02-09- 2116 | MoL £ X
72 ATITLT|2 1053 1 | 7ERMINAL PIN .093DIA M (100SE)02-09-2118 | MOLEX
= . — :
9222210417 | 708186, SHRINK HIX- 3jew/co /RALLY

£043 CDP




v

Cizher PARTS LIST vt | PLI31507-008| F"
Lats # Products DDEL /00 X 32274
TITLE . | DWNG Zoppy jl;léPROVAL E};cfiz"o' muys SHEET 3
TRANSFORMER ASSy (7/5v) DATE /-7/-75 1633 |2-13-25|oF  sHeers
;:20'2;2‘;” pi':f f:o. , DESCRIPTION v::::cc.mNgo. s::gl:?c’:n?gn oa:s'lﬁcahza:?éi__a
) Vi lr | |msisorioo| 7RaNS FoRMER CIPHER o
2
3 o |
4 111/ 205071 |CONNECTOR RECEPT. /5 PIN |03-09-115/ | MOLE X J/6
51111 205065 |COMNMNECTOR PLUG € PIN |03-09-2062 | MOLEX - | P/9
6 |15115] 205015 |7eRmNAL PIN 093014 F (REELY02-09-1116 | Mo & X
EZIATWT| 205016 |TERMINAL PIN .093DIA F ({00s€ )02-09-]118 | MOLE X
7 |clc| 1205014 |TeRmnal Pu.0930iA M (reeL)|oz-09-2116 | Mo € X
7Tl 1210531 | 7ERMINAL PIN 093014 M (1005€)02-09-2118 | MOLEX
2 . . ‘ ,
91212 210417 | 7UBING, SHRINK HIX- 3jeulico /RALLY

5043 CD|



~ -~ - -~ -~
" T; - ‘\‘! CODE IDENT. REV.
Comhar | e oox  PARTS LIST “32274 | PLI31508-00l|
TITLR DWNG BODDY APP OVAL E.C.O. NO, DATE SHEET /
POWER & FILTER BRACKET 4SSy DATE /- 7-75 A 15 4lo | 2-12-75 |oF 2. sHeETs
:_i g‘z’;mmm( PCA!:: icno. DESCRIPTION V::::Dc?augo' s:::lg?canogn o':s’gr::tc;n
/{1 73/508-101| BRACKET C/PHER
210 731024-200 LARE L LIPHER
311 799005-101 | FILTER -EMI 5 AMP - CIPHER FLI
411 205074 |CONNECTOR RECEPT, 3 P/IMN |03-09-/03] | MOLE X JI18
51 20 5066 [ CONNECTOR RECEPT. & PIM |03-09-/061 | MOLE X J19
G |9 205015 | TERMINAL PIN .093DIA F (ReeL)| 02-09-1116 | MOLEX
AT 205016 |TERMINAL PIN .093DIA F(Loose ) 0z-09-/118 | MOLEX
o 7|/ 211152-062| FUSE ,SLO-BLO, 6.25 A 3/36.25 LITTELFUSE | F
811 210227 | FUSEHOLDER 392012  |L/TTetFUSE | XFI
CN 210208 | POWER CORD /7405  BELDEN
1011 211026 | STRAIN RELIEF SR-6P3-4 | HEYCO
11l 206609-031| SCREW Soc HD CAP.STL,CAD |&-32x 3/i6
1215 206604-03l| SCREW, SOC HD CAP, STL CAD |6-32% 1/4
/313 /31910 -700] STANDOFF, HINGED CIPHER
/4 . |
/513 210555-032) TERMINAL , FULL INSUVL SO5300F |HoLLINGSWORTH
J6 |2 21D555-025] TERMINAL, RING RIABIS HOLUNGSWORTH| E |
17(2 207605-02ll WASHER, FLAT #6 |
/81 202004 |D/IODE RECTIFIER MDA-980-) |[MOTOROLA | CR2
19 —

5043

cDP

i



v

CODE IDENT.

REV.

Cimhcr | e, soox  PARTS LIST | 32274 | PLI31508-001] 1
TITLE DWN G Zoopy |AFPROVAL E.C.O.NO. | DATE |SHEeT 2
POWER F FILTER BRACKET AS55Y DATE /-/7-75 154l |Z-12-77lOF  SHEETS
TGS T pant no. BESCRIPTION YSPEC, No | SPECITICATION | DESIGNATOR |
20118 208¢05-0/| WIRE, STRD 18Aws IR PYCWHT | 7155 ALPHA
21|23 208405-0/2|WIRE, STRD, 184wG, IRPVC,BLK. | 7/55-2 ALPH A
22|/ /13]013-300| JUMPER ASSY | CcIPHER
231 206605-011| SCREW, PAN HD,PUIL, CAD = | 8-32x 3/l
241/ 2DLLDOE-MI SCREW) PAN HD, PHIL , (AD b-32 x V2
2518 207602-011| WASHER, SPLIT LoCK # G
26| 207608021l WASHER, FLAT, SMALL PATTERAN | # &
P27 ZDB%0S-0I4| WIRE, STRD, I8 AWG, IR PYC | (5 RN 71855-4 ALPHA
28 |BEF 331530-300 [SCHEMATIC ,PWB ASST, PWR SUP CIPHER
2 9 i L. ) ' . ]
30(6”" 210417 | 7UBING | SHRINK HIX = JT6uLico/RateLy

5042 CDy



Vamn - ,ﬁ‘) ~
\ ~
Cizhor PARTS LIST Cwara | PL /3/0/3-300| 2"
b ipomee. | MODEL 100 X 32274 =
VITLE , ‘ DWN A?PROVAL E.C.O}'.YNO. DATYE - SHEET |/
JUMPER 4SSEMBLY e g FeR 75 |or ) swers
T ] et o
/1 210575 |PIN, RECEPIACLE (tocie) |6/5/3 -/ A MP
/a ALt 205023 |PIN, RECEPTACLE (REEL) | 350/835-1 AMP
Z ‘ .
| 3|/ 2/0555-025| TERMINAL LUG RIBE/S  |MolUMESWORTH
4
SIERCA 208415012\ W/RE, STRD ZZAW6 IR PYC BLK| 7/151-2 ALPHA

EQER ©DHe




{>:mempe | MODEL CONT IGENT. - 0Ol | &EV.
riien  foox PARTS LIST 32274 | PLIBISOS Zo0n § A 4
UTLE DWN 57_luh.oms] APPROVAL E.CO.NO. | PATE  jsmesr | §
TRANSFOKMER ASSY- JOOK , &S TV < = p= . f 3 SHE:
SFL , > DATEE 7. 75 Cc,J(;‘.g\ |OF 3 sHEITS

km"‘ ?um;m; | ?‘i\.:;‘::o.z D“C’“"wt‘ v:::cc.mngo' s::éi:?cam?gm oRtssrsfzzgéz
| 111111 [799008-200{ TRANSFORME R CIPRER

Z

3

411011 |z0S071  {CONNECTOR RECEPT. IS PIN [03-D3- 1S MOLE X J16
o | [\ 1| [zos6Ls | CONNECTOR PLUG (s PIN |D2-09-206L | Pla

1Slishs (205018 TERM. PIN .OS3DIA F  (REEL) |0Zz-03- I

b g o [ |ar|Zosoie TERM. PN .693 DA F  (LOBSE)|oZ-D3-118

7iclele lzos014 TERM. PIN 093 DIR M (REEL) [02-03- 21l v

7& Iau s ine (210531 TERM . PIN .093 DIA M (LboSE) |02-09-218 MOLE Y

3.
Mg 2'|2'|2' [210%17 TUBING, SHRINK RIX-3i UL [V(D / RALLY

5042-CoP



~ - - )] - «
ey e s i P - o008
%:31;6:{:; 100 K PARTS LIST 32274 | PL\B)SDS‘ON’ A 1
TrLE DWN 574k, en | APPROVAL £.C.O.NO. | DATE [suger 72 i
TRANSFORMER ASSY - (DOK y Qs IS DATE &.¥7-75 /I{C‘J & Or 3 SBIITS
GUANTITY | CipHER VENDOR NO. VENCOR OR REFENENCE

EMFZ TS TG ] Part NO. DESCRIPTION SPEC. NO. SPECIFICATION | DEISIGNATOR
?‘,‘:’_“::’;« —— mez - Py

1 1y b 1es00m-2000 TRANSFORPMER , AIPHETZ

A

3
SN SVEUS SO S

4t 111111208011 CONNECT RECEPT. 1S PIN |[02-09-115) MOLE X Jibo
[ Sty {2050LsS CONNELT PLUG lo PIN {A2-05-20L2 A P15

L 15 i1slg |zos01S TERM, PIN  .033DIA F  (REEL) |D2-03- NIk
TSNS SN S,
b@ IT|mring {20501 TERM,PIN  .093DIA F (LoOSE)|02-03-1118

7 161616 |zos014 TERM,PIN . 033DA M (REEL) |02-05- 11k

7a {AT T imT]2108 30 TERM,PIN  .033 DIN M (LOOSE) [01-09-2118 MOLE X

Si2'iz |2 lzioary TUBING | SHRINK. HIX- 3/ UL |ICO / RALLY

5043 CDP



CODs BT
Coohior | o PARTS LIST %O;zz!;: g PLIZIS ’223'} 5
ITLE . ¥ \g APFROVAL £.C.O HQ, LATS HZE
TRANSFORMEK ASSM - 100K , 4S5 I TP % gzg/ffzf%c?ww{ OF 3 SHIETS
B’[QUA;‘"Y rca,'::i:};m DESCRIPTION ! vi:‘zzc?izgo' ;;I:ggic:n?gu :ﬁz;;;:r:s:d __
N T99008-200; TR ANSFORME K. CIPRER
2 R ——
3 :
Y110 ;DSD'H CONNECTOR RECEPT 1S PIN | 03-09-115) MOLE X J s
._”E..w\“,-\,.m.... 20S0LS CONNECTOR  PLUG o PIN |D3-03-20L2 P19
”lp IStHis 2050\% TERM, PIN .D23DIR F REEL [02-09-1lll
:(:; ALTInT 205 Dils TERM PIN .093DIA F LOOSE [02-08-1h3
‘r7 0 2.; 205014 TERM PIN .0S3DIR M  REEL |02:03-ZNb
7a |t n: 210531 TERM PIN ,083DIR M LOOSE [02-09-2118 MOLE X
8
siz'i! 210 %17 TVEING  SHRINK. HIX-3/lb UL }1CO / RALLY

5043 Cop



POST
MDD ¢

FEMALE JACKSCREW
THIS END

1

=

L]

CONNECTOR
2 PLCS

|oarefovm REVISION RECORD or.[ck.
jn] A] REVISED 8o
%s|B|EcR 1040 X
=Je EcB 1428 J M
HIUID|ECO 1537 Ry |Hy

POST, MDD 2 REF

/ FARSIDE

RELEAS

4‘%

e Cipher s 1
e | MobEL ocox :J:_\_ :::::f/ o
reacTionaL | TITLE ADRAPTER ASSY-
L oMCLE __CRFE S TK

=1 |i31540-000




o PARTS LIST 322741 | PL/3/540-000 o)
Co s A MIDEL 700X 10
TETLE DWNG BopDY AP%ROVAI. E.C.O. NO, DATE SHEET /
APAPIOR 4557 — SINGLE GAP I TK DATE /-7 /- 75177 /537 1o 5 |oF | sHEEts
ITEM Q—a}mnrv i vi.::ruko. L DESCRIPTION v::;aeoc?nngo. s::gI:?cat?;N Di?l?ri??én
/17 731540-100| FWB ADAFPTOR C/PHER
2\|e 20506 [-500| COMMNELTOR SRE-29-SD4IT | AMFHENO L
3 30 2050306000 FOST, MOD 2 (keeL )| 86091-2 | AMP
4
51 20007/-680| RES.F1x comp Laokt, Yaw, § 76 |RCRO7GEBUM |MIL-R-39008] R |
&

5843 Copr



A 4

fk“:n;w%e@;n ll CODE IDENT. Pl_ /3/ REV.
e ibae Y MODEL JOOX PARTS LIST 32274 622-000|
TITLE DWNL z,ppy |APPROVAL E.C.O.NO. | DATE  [SMEET )
o7 /30 7 AsSY DATE /-7 /-75| LKL /P78 |~/ % |or 2 smiers
YTEM :immnw pi'{?iko. DESCRIPTION v::soc?amy.o' s::gl:?c':r?gn :s‘sﬁ?;:f;a'
| 1/ 73/622-100| PWB £07/Bor CIPHER
Z .
31/ 731012-100| LIGHT SHIELD, 7TAPE SENSOR C/IPHER
412 211131 | PNOTO TRAMNSISTOR T/l 78 7. /.
511 210156 | CAP, LAMP CBPFP SHELLY ASSOC
S |/ 210163500 LAMP NABED SELECTED” |OLTISASIS |OSHINO LAMP
712 731017-800 | BRACKE T  EOT[B0T M TG CIPHER
s/ 210156-500| BASE , LAMP BEC SHELLY ASSOC.
91| 210229-523| T -RAP TYB-23M | 74 B
10
2 206404-011{ SCREW, PAN HD PHIL CAD 4-40x /4
A 207403-0ll] WASHER LOCK 3PLIT CAD | # 4
1312 207402-02 1| WASHER , FLAT # 4 ‘
14112 208415-011| WIRE, STRD 2ZAWG IR PVC WUT | 7151-1 ALPHA
/5|4 210461 |TUBING, SHRINK HIX = 3/32- | 1CO RALLY
/6 |4" 210413 | TUBIN G SHRINK HIX - 1/4.y1|1CO RALLY
17 <
18| 4 RES, FIX coMP, (SEe£cre D) YAWSHARCROT R4R2, R3,RF-
X |72 BE DETERMINED AT TIME OF ASSy & 7687/M G

5043 CoP




A 4

Cihor PARTS LIST s | PL/31622-000| ¢
B ot MOPDEL [00X 32274 ¢ G
TITLE DWN Zﬂgp:: APPROVAL E.C.O. NO. DATE hSiHEE!Z
£O 7/26’,7 ASSYT DATE /.2/-75 1978 |7-29-7L [oF 2smEets
re SR SR
/915 205015 |TERMINAL PIN 0I3DIAF Zeza) 02-09-1/16 | MOLEX
/9alar 205016 |7ERMINAL PIN 093 /4 F (l00s6)02-09-1118 | MOLE X
201 ( 205076 |CONNECTOR BLOCK 5 PIN |03-09-1052 | MOLE X J5
214" 208500-298| WIRE SOLID Z2 AWG 298 ALPH A
22 AR 209990-084 CEMENT  CONTACT ELMERS |BORDENS -
23 '
24 [ReF €00010024 | 4SS PROCEDURE £0T/BoT CIPHER
Dwe|REF E00/03-800|\ ADJSUSTMENT PRocEDURE C/7P4E R

f

5043 Cm



oL

Cir-her

Cata b rcducis

MIDE L

oox  PARTS LIST

CODE IDENT.

{

REV,

32274 | PL/3/9/0-700) A

TITLE DWNG Z’pDY APRROVAL E.g.c,?;QNO' DATE SHEET /
STANDOFF 4557 — HINGED DATE /-7 -75 1033 |Z777 |oF ) sHeErs
,.‘iE_M QUANmY pi':? ENRO)..L DESCRIPTION v::xsocc?ango. s::;:?c:nogu onzes’ugl::f;n
11 7319/0-300| H/INGE - STANDOFF CLEVIS C/IPHER
21/ 731910-800| HINGE - STANDOFF SLOTTED C/PHER
31/ 210569 | GRooV-PIN ‘ GP24-062x250 14|GROOV - PIN
3alar 205008-001] £oLL PIN 52-012-062-0250| ESNA

5043 CoDP




.

PARTS LIST Ciara | PL 131920300 A |
: i3 32274 | T& - R
i =3

DW N MM | APPROVAL £.6.0 NG,} pare  lspegy | ¢

TN = VIO TN ; R 109 !

L P\ T C H A S S N - MO D} i~ b D DATE 'Zi—/ 13-75 3ﬁ i onc;.‘QO 4{2.-33-75";{};: ) sMerrsdl

Dol CUANTITY | CipHER VENDOR MO. VERDOK OR | REFIRINLCE 1
fiTEM PART NO. DESCRIPTION SPEC. NO. i specirication | oorsicrnaroe
/ ! 21012 & FASTENEKJLATCHJGRIP)ADJ 4+ 3-1-1-D SOUVTHCD E
b E Rt Sl et —— e

21 73I310-L0OD] PAW L EIPRER.
o — i
i

|
1

|

.!u‘vq.vm. sy a3 A . S

- g —r———

)
?
i
L.

Tumn

|

]

-

i

{
—

I

N

M Wt 1 g

5042 CUp



REVISION RECORD DR'NICK !
TERMINAL CUT THESE WIRES 47 ;"PpurE CHG'D PER ECR * 277 3-C
e @ 70 RECTIFIER CREZ ON BKT 3/050/70 | ECR * 30\ m
ECR = 399 M
BOOT INSTALL WITH METAL ECE'S 7, s
4 PL SURFACE THIS SIDE (3) remmemac FCR 137,957
@7) screw ECR 1045, 1097 ]
1 \ @) vuT 2 piCS ECR | 140 ¥
L ® ECR 1057 24
, 5 @ WASHER, FLAT ECR 1204 k9
M H
L (50) waswer,L0CK LT DrmLA
J O
(5) covnecrom
(8) P (3)
7 32) HEATSINK
T /—A (35) SCREW
(37) WASHER, FLAT
? €2) wASHER,LOCK
Be) NUT
° 0 0 o ? 3 (54) HEATSINK CMPD
ol () (9) (aa THYRISTOR, SCR
ﬁ + Cé @) g
Y AwAwA)
U O U] Q
-lo
CR}
0
o ®)
cz +o
j L_J + G1) screw
_Q_‘ Q Q @ (52) waswer, Frar  f/0 PLCS
% \/ s D wasweR coon )

TY-RAP
LEADS
TOGETHER

O O
O
o[ Ra Jo
o{R7 Jo
o{Ra Jo

REDO DOT —7
OR +

(@)

— 1.

o{Rr3 Jo

ﬁ/_@

(¢) comwecror
(8) ~n (15)

Feres

Boarp, p.c.

REMOVE THESE TWO TABS.
INSTALL THIS SIDE DOWN,
NEXT TO BOARD.

HEATSINK MODIFICATION (FOR CRIS)

A\ SEE ITEM 13 FOR ALT PARTS FOR C1£C2. SEE ITEM || FOR ALT PARTS

L@ WIRE (4) \@ TERM (4)

Go) wur
(37) waswer, FLAT
38 WASHEQ; LOCK

@ SCrREW

STANDOFF (4)

|
FOR C3& C4. SEEITEM |2 FOR ALT PARTS FOR C8. RELEASED
s
Y FAR SCHEMATIC SEE OWE 331530-3200. REV.D
/A THE HOLE SPACING OF C1 & C2 Can BE VARIED FRONS g‘mhﬁo CODE  1DENT
TS50 TO [./57 TO ALLOW FOR CARPAC/I7OR T YE CALF — !:wo:wlvuj"c o
VARIANCE S . ‘ L
2. JDENTIFY EACH CONNECTOR WITH A COLORED PAINT DOT ManeL /00X | 2X TCER

45 FOLLOWS ; RIS RED, F/E = YELLOW, §'P1 7= ORANGE. -
/. CONNECTORS (176Ms 2 §'5) MUST BE /INSTALLED FLUSH TO
F/C BOARD (LO/0 MAX. GAR).

PWB ASSY—POMER SUPPLY]

DATE DRAWING NUMBER

NMOTES

B g
GAUG73| /2/530-000,-00) l.li.

SN 1 oF]

131530-000



AEVISION £ ECORD.

R FoR PRred
ECR /141

\4‘4&

POWER SUPPLY RS3Y 131530-000
PID|JID REF
N
+ 212
PIG
LRI + A
T 10 MDR470-2 Rak T $000.F
- /2w aov
[ | £20°/.
POWER ) -
mRE 1 o
oN NEL Ivs)
a 4 2
| | T W Py
o) VERY;
! uésﬁvggls | ho
| E l ér&( Y +14V
: o
' 115 v AL oW +I 20 ;‘25«/.
| CONNECTION | ——Tav 17
| VOTAGE SeLeer, 2 adLFE R R 13]13
se 10 .8 000
FRBE, e i R S e A
| _risfale]t 113 VRMS , + e 14]14
Jig |3z |1 = RS +l§5 . ! |
fé\ 1aw 504\(/ i i
=4 7 P 5% *+20°h I i l
8 {3} R4001
LJ Ja|Piq ——T3[3
X I ° L ) 13
h‘.\-’_‘@ BLK 2 2 w
BLK i
313 I !
N )
2
@ ru Gle 1515 ,
lﬁ“_‘ﬁ_____@ 3 WHT 4l 4 5 ! +I 26 . ‘rockw
s S) 14|i4 /[‘ZOSOV?t"ZO"/o N2 l 319
¢ g — G
o § +15v RTN L G
&/ ) = |
POWER"_ éF\S';:‘LITER ‘
I'g:(f)Ob‘OOO 8 VR‘SS q q q q
Jé\ 0.% ADC +1 ¢t R1
T 1000 4F 10K
= 17 12112 'zsv;féo/. V2w J'
? 8 188
i |
|
- +
3E ok . . |
- J |————|||z
G|G T
TABLE A
VOLTAGE SELECT BLK =
INPLT INPUT |ON XMFR G:lL
VOLTRGE | LINE | CONNEET
103 384 ]4-8¢3-7
s 284 1a-8¢ 2-G
125 £4|48¢1-5
210 3¢ 8 4-7 WHT
220 788 | a1 (51
230 7¢8 4-G
240 28 2C POWER 3pyPPLY RASSY 131530-000 —
250 ité 4-5 e e neen| CIPhOF S50 v

A SEE PARTS LIST FOR ALLOWABLE COMPONENT

NOTES:

YALUE VARIATION.

F7 77

oecimaL

MODEL 100X |NONE

scacx ORAWN BY,

no, 322 7¢ |

FRACTIONAL

™ QCHEMATIC - PWE RASY
POow

BaTE

\-22-1%

TAAWING N

331530-300

4

33/530-300




~ — o~ PN —~

iy ~ CODE IDENT. -000 | REV.
‘?"”f‘? MOPEL 100X PARTS LIST ‘32274 |PL/3/530-001 | g
TITLE | DWNEG ZopD APP?,?;”:.E» E.C.O.NO, | DATE SHEET )
PWB ASSEMBLY — PowER supply  [miije7s |(C7AL  |19L3 [729-7korg suuss
R e B
Vi sisso-r00| pws | power supply CIPUER
2 1414 210032 -236 | STANDOFF THREADE D /1546 B KETSTONE
32 210114 | JTERMMIAL Chwik DISComVECT)| 125€ | k€ysrone
3 Z 210578-003! TERMINAL KT4aa KUL KA
4izlz 205070 | COMNECTOR, RECPT. (15PIN) |03-05-2151 | MOLEX P&, /b
50 205072 |CONNELTOR RECPT (3 PIN) {03-09-2032 | MOLEX P17
G 1331331 1205012 |TEKMINAL PIN MALE .093DIA [02-09-2134 | MOLE X
S 4 |4 2ZIDSSEST -DWR | TERM, SLIP ON, FEMALE SO SI0H6F HOLLINGSWong
9/} 201170-500|CAP. ELECT S5MFD, 50V 30D505G050BB2 | SPRAGUE c5S
1012 |2} 1201/73-/00\CAP,  ELECT. 100OMFD. 25V |39DI08GO25GLL| SPRAGUE | Cé, 7
113212 179960010024 P. £LECT 3000 MFD 40V (NOM) CIPHER Cc3 4
1201 1V | 1799600-200| CAP ELECT 26,000 MFL 15V (NoM) CIPHER c8
/312 12| |79900-300 | CAP.LIECT 27000 MFD2SY(NOM) | |CIPHER _|ci, 2
/4 |
/51/0(b| 202009 | D/oDE K RECTIFIER IN2OO] | MorsmoLa  |CR3-102021
/6144l 202011 |210DE, RECTIFIER /NGO04 |MmoTogeed |ckic-19
[7111V] |202004 | REcTIFIER BRIDGE . | MDA98BO-| | MoToROLA |CRII
/8| 11| 202003 |RECTIFIER, BRIDGE MDAS70-2_ | MOTOROLA |CR |
/9
20 g | =

5043 CLP




\ 4

CODE IDENT.

<

€8T | o soox  PARTS LIS 32214 | PLI3/S30-001 | R
TiTL:E DWNG 3070"/ APPR‘NOVA’I. E.C.0. NO. DATE SHEET Z
FPWB ASSEMBLY — POWER SUPPLY oate )-sg-75| LA |17 (1729 7l op 3 sheers
T 0N DESCRIPTION "sec. no. | seeciricarion | oesicnator |
2/ 1/ 1! 20402 | THIRISTOR, SCR CN4443 MOTOROLA | CKRI5
221 V1 leroeco-o0|l wasuer sprine wpi19522 | MotoroLA
230 /11| lerorse |mecay JRAI0I2 Bl en | K/
24
25
26
2711V | |200081-820\RES., Fix comp 82 ouMs, 1/2W,57|RCR 20 R /0
28|61 | [200083-180|RES, Fix coMP 1.8K, /2w $2 |pcR 20 k123489
2912 |2| |200084-100{RES, Fix comp, joKk, ) few 525\ RCR2 O RE, 7
3011V ] lzooo74-120|ReS, Fix comP. 12k 1 /aW 57 |RCRO7 RS
3/
3211111 (210744 | NEATSINK LADEGA-2CB| 1ERC
33 '
34
3501 11| 1206606-0Il| SCREW, PAW WD PUIL CAD |&-32x 3/8
36| 11| |207604-081| NUT, 1EX RADIO PAT CAD G6-32
371212 |207605-021] WASHER  FLAT cAD fo
38| 1|1\ | |eo760z-011| WASHER SPLIT Lock. cAD [e
39 i
401 |1 | leosein-o3i|screw, soc 4p, caP caD 632 X S /8

5043 CDAgM

A



"~ _— -~ -~ -~
k4

ST | opec soox  PARTS LIST e | PLIS30T30 R
TITLE DWNG Boppy |APPROVAL £.C.O.NO. | DATE SHEET 3

Pl A SEWMBLY — POWER DATE /- /6-75] o iy |70 Mo Lo 3 sHEeTs
(FEM ZT:WA;:;Y P‘i‘;: isRo. _ DESCRIPTION v:::zoc(.) No- s::gtr)?c:r?gn nn:s’nsc?rg::;n___‘
>, - ]
47
4214 14 21015 | TERMINAL-BLVICK DISCANNECT)| 4470 KEYSTOME
#4414 21067 7 [RIDT PLASTIC (VELLOVI) 44 7% ROYSTONL
45\6”|. | |208500-297) WIRE, SoLID Buss 2o 6a | 297 AL PU A
4615107 208405011 | WIRE STRD, 18GATHPYC WUL UL | 7155~ | ALPHA
471212 1206406-011|SCREW, PaW 4D, PHIL - CAD 240 < 3/8

Plecizizi (207406081 NUT, HEX RADIO PAT < AD 4-40

4912 (2| 1207402-021 WASHER, FLAT CAD 4.
solz 12| 1207403-011| WASHER, SPLIT 10CK CAD P4
571100101 |206108-01)] SCREW, PAN 11D PHIL CAD J0-32 % 1/2
52 1/0110) 1207104-021) WASHER FLAT 10
53100010 (207002-011| WASHER  SPLIT LOCK 0
54 \ARIAR] 209993120\ HEATSIMK CortPOUMND 340 Do/
55

8Cd2 CL-




e - B 4

e Do, PISCRIPTION Veptc. no. | setcipicaTion
r-2 2 gt LR T BT . 5 AL R N N N S S L B R ST N W SO W R T TS
/N 2\ A\ (20173290 \cAR £1ecT, 2900470, 40V | 9IMPOHARI2L | ST M
/N /N - 20/173-280 \car EtécT 2600MFD 75V | 28-75 CoLLIVS
A |ronzz-360lcar e1EcT 3600mep 40V | 9icsouszs2L | STM
I\ /D |20/173-400 \CAPELECT 4000 MFD, 40V | 86 F/56M | G E
I\ A\ 1201173430 |CAP ELECT 4300 NED, 40 V|(64320050 84 C | SPRAGUE - :

!

[N\ THE ABOVE COMPONENTS ARE APPROVED ALTERNATES
FOR THIS APPLICAT/IoN,

[2\ WHERE 2 OR MORE ARE USED 10 A ASSY USE
THE SAME SI1ZE&, VALUE, AND/OR Cotor,

LA\ PREFERRED

CCDE \DENT.
N NO. B2274
o Bapw JTITLE ~ 954 SIZE [DWG NO T REY
L4 | 3000 MFD, 40 V (iom) A 79960? /00 A
i I

”tuob‘ P,W:Md‘ DIEGO |

——n




¢ oman

B Tl 2 I PRSP

3 l«_n i et o el ¢

> N P

. —

- ——

VENDOR CH f

"
v

- wasess cnmna e

ST | ;,“'m qﬁ ! PESCTHIBTION ":E;:Jr'"cnt«:( SPECIFICAYION ©
L’Qé‘_\&é }é_é’_‘/./i‘f -270 :;Péu cr Z&Dému 4>V‘ 9iCe5JC273L | STM __:f
[N B\ /31201174280 (AP EiEcT 28,000 MFD 25V|36028360258F 24| SPRAGUE )
N A\ V2oi74 320 leap Lkt 32000 MFD 25V 13603236025¢C 24| SPRAGUE
N\ A\ |201174-32 3 \CAR ELECT, 32000 MED 25V|DCM3230025BC2 B| SANGAMO >
/N BN\ 201174350 CuR ELECT 35000 MFD, 25V) FANIS32-25-86 | C DE 1
ZB RN 325 {CAP £L4cT, 32 500 MID, 25| FAH325230-B3 | ¢ DE é
ZL\___ [0\ A8\ |201174 300 \CAP ELECT 30000MFD 25V] BEF54IM | G £ ’

| ' |
|

§

f
{
1
|
|
{
f

i
i

§
!

- — L v

hodtee" Db o8 X

!
5
?
!

W oy

i}

|
~drye:

4
)

[4

€

- '

- |3

— - e —— :
B “' :

Y

4

-~ — T
J

THIS A

PPLICRATION .

[\ PREFERRE D
SR MORE ARE USED /M AN 4557 USE THE SAME

L\ WHERE 2
S/2E, VALLE, AND R
L WHEN This co

] MUST ALSe BE USED Per

COLER .

MPOLIENT 15 USED, THE

[N TUE ABOVE COMPONENTS 4RE APPROVED ALTERNATES FoR

FOLLOWING #HARDWLRE
/D VIEW, Dwe /3/530-000 :

[+ QIT I, B/ 10089 C4PACITOR CLAMP. FJ MR - "3, 5TM

2. QATT /. /M 206608-011. SCREW, PAs 4D PHIL CAD, S 32 x /2

3. -’T‘f 3 PN 206606~0/) SCREW. PAI HD. FHIC, CAD, £-32x3/5

¢ QIT < Py 407634-08/ KUT, HEX RaPro PAT CAD 6-72 oD

5 u7'14 PIN 207605021, WA HLR, FLAT, CAD, *e i 5 oc “;

E._ QT 4 P/N 107602 -01) WASHER SPLIT Luck CAD™G ne.zrerT
ZNJ»:’yﬂV T‘TLE . L _ Sl""’E DIWG NO 3 s
CAFALIT IR, Z06CT VA | 799600-300 A
CE . / v SH ; ofF
- SLOOOMEL ZSV(NM)| Cuingr 5 | T
e i o i oSt




ADD

LB Vaw

VIEW A-A

THWIS MODIFICATION 1S FOR
PWE 73152b-10D REV'A

SEE VIEW A-AR —

VJUMPER

\

[ v
v . 3
37 s

)

v
36

P

[

VIEW B-B (SOLDER SIDE)
WHEN USING PWB 73IST(-100 REV'A"
REWDRK - ADD 2ZAWG BUSS WIRE
JUMPER U37-8 TO U37-10 ¢
U37-3 TO U3T-l

VIEW C-C (COMP SIDE)

WHEN USING PWB 731526-100 REV A"
REWORK: DRILL .03 DIA HDLE

ADD
R3BG

K, VaW
INSULATE LEADS

@LABEL o\

— SEE VIEW B-B

SEE VIEW D-D
\ SEE VIEW C-C

e RETAINER
(175) SCREW

(77) WASHER, SPUT Lk

NUT, SM PAT
(2 PLACES)

SCREW (4) (75)
WASHER FL (4) (176)
WASHER LK.(4)(177)

ﬂiﬂ

-m @40

oV,
o3

il ::::: e
fmer

QZII

P16

o[ oo
AT

'0000.

o

o-ooo

ID'E;Z

fz:::::i'. i)

3”?{

""TQ EZZ

g e g
::f:: -c]zf"?::.w
wy
o

)
ﬂ )

olooc

ﬁ::] ﬁﬁ:}
I:Zﬁ
3330

oooo‘

4 £,

: I..z:"'":

oo s

use

e

e P

oo ) \ o o ° /
2% . 55 T ASSY PART NO. 2 ‘_"'l"}3|>l§'l>'|>l"‘ ooco. eecee
“6 Al % Y &g iﬂ N_—_——_—l“ | :! 9 "Il:: n“ : : cooonj \\E....o]ozo.’.oj
4 D K3 ot T Se o ® s000 o0 o0 '
® e ° K4 oo ooooo erece
EE]B ‘B . e s e e e « .. . QQQQ E..ou oou. oo.oo b\ -uuj o
° o3 o I IID 33 "°’§ hd ?; 'EEP'.M& o "-' e :-'. T e :ﬁ . Ir*a Ta
- "E} & 2*5 8, 2 soeVs sssece seoVWe egone | - e i )
ﬂﬂﬂ i e o o o i e e o 0 ‘@ .AO E...OO:L E ¥y :r:" o.oooojo Eoe.-.j e d ';. '
2% o o . .

€]

?/® PWB

.

:::::: T e

TEST POINT
(54 PLACES)

BUSHING (2 (1100~
N

INSULATOR @
INSULATOR (169

TRANSISTOR REF

SCREW (2)
(=

TYP TRANSISTOR
INSTALLAT iON
SEE NOTE A

A\ MARK ASSY PART ND. € REV LETTER on(ww\ 3) LABEL
,é-3 R-®m 4

5. INSTALL SLEEVED JUMPER , 22 AWG, 3 PLACES, 3

et e

VIEW D-D ((OMP 5iDE)

\—<:> HEATSINK
(2 PLACES)

(2) HeATsing /2

(175) SCREW (2)

pionE (54)
WIRE (184)
SLEEVING (185)

TYP 2 PLACES
CRIO3 ¢ CRIO4

5
H
i

REVISION RECORD

Z|BJEcR 1zo03 X
Y I]CJEcO 121\ N
| plEco 1z27 Em
FFE]Eco 124e Wk,
| lses A ssas [P
S26 |Eco 270 Ty
1K {ECO 1296 Ml
5219 Jeco 1350 Ty
5] Eco 1300 TRy
BelL {Eco 1724 I

MlEco 1750 3P
wiN]Eco 1758 L
P lEco 176 '3 [y
16| R | &co 1973 7
RIS |ECO 1994 % [¢B]
el T [eco 2027

(176) WASHER FL. (2)
WASHER LK. (2)

WASHER LK.
INT. STAR (2)

182) WASHER LK.
INT. STAR (2)

(81) NT (2

INSTALL €17 AS SHOWN WHEN USING PWB 731520-1DD REV A" -y 4R w29 gD
INSULATE €17 LEAD FARSIDE £ 4. FOR SCHEMATIC SEE 331524-300 C REWDRK. AS SHOWN e s
CONNECT TO €35 CUT LANDS TWD PLACES 00/, 45/FS
T MPERS, 27 AWG
A\ USE MIN AMOUNT OF ITEM (11 COMPOUND ON TRANSISTOR ey WaULATED.
AND INSULATOR WHEN INSTALLING ON REAT SINK ONE NEARSIDE , DNE FARSIDE , %%?:.;o
[ Progucts. LIF
/2\ MOUNT HEATSINK TO PWB WITH ITEM 175 SCREWS, — l AN
BEING CAREFUL T0 ALIGN HOLES IN PWB TO HOLES IN HEATSINK MODEL 100X |1/ lm
/\ AFTER CHECKOUT OF +5 AND *I5 REGULATORS-ADD THESE JUMPERS,ITEM 184 WIRE | RELEASED ~~ |PWB A5SY - CONTROL/SERVO
TES: UNLESS OTHERWISE SPECIFIED N g
NO e aly | sqvnl|3|524-oxxl Nkd

131524-0XX



CAPSTAN RAMP O .
¢ d; 1] ODUCT 10N RELE,
( 7 tf SEE SH 4 4
PAM P o 1t
- 3
e D % 37 1T
Ik 10K 4 + 35y
T FIS W
2N4303 +_L 312
B(1[)= L 7
' +5V Ecld
oy ey +] 37
- VY4
- REF T4
R3/0 Q303
. % ok | - L 2N4303 ;-,"1/ /N 1
— S
l-ssv F9
A — Q312 414V
Q302 (3 2n43a3 N “36VAH)
2N4303 /\ e X3 ;gog
] 0313 i
P %353 G 2/n5323 =
S
(s; ffg ®- ’ k336 @34 ]“/&?4”00/
10K -5V 10K ] IN3ASS
-REF (D— 0304 [ 4.5
(surf * 2N4303 A ISV
£395 RAME § P361
5 /00
3.01K I¥s0s3
R362
A A A (315, 1DDPF ‘0?’,?,2; é?w
RoBE TP307 | cue k363 T 513\60
X ‘i r 47PF _I 470, Y2 W W
k357 - P
Q3/6
10K
AN (AN 2N 4056
s S
3/9 B
sz.?os R364 v—Ie ?
D - /¥ ;moai_
- w g .00 - 3/7 ‘
R349 & rL g 2N5321 CR3)2 CAPSTAN
R348 s K R35/ = <6 =+ J wacol B MOTOR I
y Q3/8
[ 2N3055
#354 4 HS. i
/M
i § R366
= 1K + | )
pw{ﬁ + l/W 8 £367 ,5_366 D
A 100 R
CR3I0 ¥ 65w
R353 A - — |4V
AAA B l ?4” (—36‘/&)
150K _,j: 5y 7P304
R369 R372 — L_’
#3182 16 2K -
— ANA
c3i4 /5K !—::;\/V2£7i70
680 pf p G_
® TP30S
+ 3681 PETURN
1 14v

KEFERE v
- 5;@‘54’”5,.,0”;‘ SEMprORS 5. AL CAPHUITORS AEE N at, 29 %
®)— - -
. C 379 €303 4. All DIODES ARE IN9/4. '

A1, To75C

mé; @ cR35 3 ALL RESISTORS ARE IN OHMS | IAMrEST., prr— e

K oks - .D.c.

(sH1t4) 50 2.RC. INDICATES POLYCARBONATE CAPACITOR, S, [ or op
R35C, /N METAL FILM RESISTOR /7%,. Tl SCAEMBIIC — 331524-300[
P31 NOTESUNLESS OTHERWISE SPECIFIED. CONTROL /SERVO SHT 3 :

C(R3/7, INIS7H

I:l.! ASED, infs

A\ +36v {-36v FOR BLOCK O3 MACH, ONLY. USING 2400072 CAPSTAN MOTDR.

Cigher

& CIRCLED LETTERS , /€.
TO LIKE LLTTERS ON SHEETS

CAPSTAN DRIVER

CORRESFOND

INO/CATED.
ale




1A 1 P& TN RELEASE
PART OF 'CONTROL [ SERVO ASSY 140002 -00! = ELS 1
7}z n X
; +I15V
R/108
gley
47K  CRIOT g 15K
| -34v CRIS i
4] 2100 N0l A L @) 226y covren
251 RrIOZ sHi1)
3w 22k % 2709
103 74
/—OJ +/4v M
— CRI\A /t_uv
IN4OOD!
>
—1 -/4aV 2N3053 ‘ kna
é CRIO3 ‘ *cﬂ?:fz 2::‘(
13— INI&T2. ‘ 14V 34y RTH.
s14'v
/4 e v
. tst% RTN.
| T 't 14V
/ | CRIOS TP/IO6  TPI0O? - s Lo
= Qloe 2112 "V IN400! /5;/ 1)
2N30§_4 IR, 3W
> E C OdE AAA—Y rISV
! ] R
76.9K
& (24
]
2 A +15V REG.
500 i TPID2
W e RS ACRIOY TPID3
w {f_ﬂ 109 20K /N 400!
g 5] o DML 4 +IEV. COM
hy &2 10 ) R 0 TRETURN
b6 Q/09 RIIT IN4001 =
ol ]
Q v
RIS
O /6-*’K
/
FIs cwz 4 R —-15V REG.
] 47 25 RNnY 45/03
] 500 TPIOT
8 Y3 ssv
= CRill
e E 120 LT (f T TP104
2.0K
o MF | . -Isv
aITITEy
IN £D0] sv
F'S ° »
[ 5 |#/0v RI23
ﬁ 6994
B TPIOB TP105
croe 4
rR12e L
15 £7p5 2 500 ’1\:.;05
Py 3 &v +5V REG.
cw /2_;;5; p SLUE)
[]]] 3.. /IN4OO/
m Core /%
\ +I0V
C
Ogrew
}“ fz:fA/st/yD/z/’_
R POWER SUPPLY
4. ALL CAPS ARE IN u' £0% TeLanasces
3.CIRCLED LETTERS,/e. (B, ORRESAOND | m_.

NOTE -

TO LUKE LETTERS ON SMEETS WOICATED.,

2.ALL D/ODES ARE INSIQ.

1LALL RESISTORS RARE IN OHMS
1/#W, 5 %

UNLESS OTHERWISE SPECIFIED

SCHEMOTIC - CONTROL /SERVO

, e

. 5‘3‘54-751@551 -300 sw2




+15v+ — IS5V #1570 ISV
. 7‘_T_ c 40/ T A l ey ' +1 coor
T 4.7@35¢ 910 T™a 35y
-I5v _isv TALE - P aaoz < —isy 7@ 15V SUPPL Y
, T ceoz - an5323 :[: 75y ! Loz e r
+1 ¢ v
25V 4.7 @ 35 +5V = r 5y | 4.7 e3sV +5V
tlcf;gav t 0403 # czo3
K402 270 8V
COMN T j 2N37TI IN @001 COMN *- T
TO CONTR: = } =
- S — TO CONTRO ) o
LOGIC (SHT %) _ S -
' TP aps |LOGIC(SHT 1) .
! asol z. ° ' Qoor Pl supPpPLY 77203
3
V3053 53 Tareup ,S_:{W_‘ 2N3053
Ia
CDMiL_/ALV_CE_AEN\ 400 PIC : (‘I'IM)_‘iil)ﬁ(‘lAflR'rT
J/ “C
7
AAA-
1 ©2a40
| = TP 40z |7 oo
= e '
R407 = l,l, !
A . 13} .
" 560 L 040k
R4LA e ¢ —
‘ I:c:?] SNS5320 2403
NC. /Ngoo!
. é R404 3w e Oy
\ 10K = —L/‘:'_.o l > 10K
0 —_ |
I VY keos b —Cw
; Y2 2 3.9k 2
VWA N y : car ~
k402 ’ a2 Y
2k . Cc4a04 rR4sT A 2
F a7 406 S R4I2 R9%6 410K _#v -2V %=
\ R40/ &v .01 < K M\ - Yo,
180 = 180K 180
| I 7P406 2 &
= = = RH8 CRa1d = +I5V
(223 o R432 K438 !
R442 1BIC 1.5K R246
L 4.3¢ WV ' .
= R444 T SAAand 4.7K
' L TRACTOR’ : k241 | /A0
' morok &4y (L
(SHI ¢ s#2) 27K
K 445
8.2«
— v 4
t3s v
RETURN
. —REF .~ REF
10 $H3 @ COMPLIANCE_SWITCHES COMPLINCE_ SWITCRES -
10 SHf @—L + KEF +REF-
;zo) ?f/’f ®@_M SWITCHES CONPLIANCE _SWITCHES
70 SH3 @ RAMP . _ RAMIP
) SHI T (H) ENABLE ENABLE
P74 L o . o o L _
2 AU CAPRCITOLS ARE M 42209
2. ALL DIODES ARL IN 94 ]
I.ALL RESISTORS ARE IN OHMS 1AW, 5% 5 PC INDICATES ROLY CRABONATE
NOTER [/INLESCS OTHER WISE  SPECIFIED 4

CIRCLED  LETTERS, re. @ | CORRESPOND  TD)

LKE LETTERS ON SHEETS /ADICATED.

e



s
|2 | Ponrd Zezihsé
SEE sH 41 ¢4
Meleco 1732 -
FitlF | Eco 175t l‘%
PRIG| Eco 1758 4
- - kleln] Eco 1770 M3y
A ]) |Eco 1915 R[4 3}
521<| =co 2C2¢
i F15V +ISV : /
I v 1 coor . LB/ HE6Y | RETLN
[ 4,7 @35V r2 +
L £y 15V T -5V SUPPL Y > 470 @202 czr0
I 75 ! Lcio2 el 2N5323 39
- pryt 7] 4.7 €35V 45V L 75}
= 5 i =
Rez® paos | +| c203 |
7s suan
2N37TI “«KJ ;501 ' COMN — T sre sy Ce,%,‘)fo Y | REEL
J_ maoe WY (F
Q404 — (5;//)
2N30 TO CONTRO s o B
- TP aps |LOGIC(SHT 1)
] ' +15V ) TP 205
[ ' 020 Pll surPLY 4 ,222217( TPI0OS O]
2 5 k206 2AN3053 { EARA— |
o 1 A .
J_—W\/ Py COMELIRNCT ARG _ %
= ] - ) 15 4
2N4n36 P 3
/ 2?[(§J s[> ls £2,0 k22l
[P T /0
r 5 |£02/ ‘/f5 \,—L—T»
R427 S 1+ -
émn p - ———a ! = i
I
R207 i Fii6
K408 1 - 2228 é
1 lc{;’éﬁ ! b < 10k -
I P i T 1 o|gzze, |
- “R403 ~ CR20I 6 |
s 2407 /N4o0! —y
R2CH
< 10k 219 S
k429 \ | ™ !
" | | P cw {
b EY )
! = == 2k Ao cooa R21T
MV /-36V Sy = 47 470K
rReO/ W\
180 = p28
P06 | it g e T . 27("»2
= +I5Vv k210
R432 R3S ] =
JRa42 16K 15K p2azs K242 RZ32 18K
> 4.3K N\ T o9 R246 B.2K 23K l" ’
rare nass T 4.7K cors 228 |
, g ! R241 Qa0
s w3 | AR D 2802
(R 404 IBES 5w (SHI £ 5#2) 27K k21
—ANN— Qa209
rad7 rR245 N34
-5 8.2 ’ +
N oo —f— Tiav 4 F—— 2/4VE _ 36V RETURN ————&— —
2 136 v
| RETURN
—R40¢6 ' 7C
5v IN357B 7_/340/ — - ‘;5V . ;:,2206
T NS5T78
CONMALINCE SWITCHES __ - - - —
' + REF
] COMPLIANCE SWITCHES
AP
FAARE REFEPENCE  DESIENATORS REEL SERVO
USED wr usep||  usep NOT USED +
TOLERANCES
- N T o [‘4/6 [?/6 etk % scaLe ORAwN BT
3. AL CAPACITORS ARE MW ufi20% CRYT CREN i l___ i_RL_
2. ALL DIODES ARL INSIL J g0z Y zo2 B s e TR A
I.ALL RESISTORS ARE IN OHMS I1/awW, 5% 5 P.C INDICATES AOLY CRABONATE Q202 a o o< COCNHT%S’L SERVO
NOTES IINLEGS OTHERWISE  SPECIFIED 4 CRCLED z{rrgfs,,;e@ | CORRESPOND  TD P07 o7 R e L S T
UKE LETTERS ON SHEETS INDICATED. LT N z-ze-75‘33|3 24-300 sH 4+ lK

onysn ain




Cioher |Voox PARTS LIST SS7 5c27™ 00 | PLI3Is24-00x |7
TITLE L pwN R.D.C. |APPROVAL £.C.0.NO. | DATE SHEET |
FWR ASS Y"CON TROL /SE]?\/O part -4 75 |W. R TAR R | 2027 | 7-2-76 |or)3 smeers
oottt ] rant wo._| orscuimion RN | soititarion | otnenaren
ERDL 73/527-001  PWB,  CONTROL,/SERVO o CIPHER
2 L1 v [731520-400] REATSINK | | CIPHER
3111 73100L-800y LABEL - ASSY CIPNER
4 11 v} [131524-600 STRUT ( IPHER
51414 | [735000-403] SPACER CIPHER
©!212| [731501-300] RETRINER P C. CONN CIPHER
= .
8 |
9 |54|54! 205026 TEST POINT (ROLLED PIN) G1181-2 AMP
01312 [205133-06D] CONN 9 PIN  |09-18-5992 | MOLEX P2,11,13
Hilth | 05068 CONN [2 PIN 03-09-212) ) P7
1211 11| |205133-080] CONN 12 PIN 09-18-5924 P3
1311 1| |205070 CONN 15 PIN D3-09-2151 PI4
“lole! [205133-001] CONN 3 PIN 09- 18- 5032 P16,8,%,10,2
151221 [205133-030] CONN 5 PIN 09-18-5503 [ P4,5
6 |27127] 1205012 PIN, TERM, MALE, .093 DIA [02-09-2134 | MOLEX P7 14
1712121 (211002 SOCKET, 4 PIN, DIP CA-145-105D |CKT ASSY QRP| XUI, 2
] ]

5043 CDF




Croher 1000 PARTS LIST o N PLI31524-00X| 7
TITLE APPROVAL" E.C.0. NO. DATE SH
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ITEM .::::?::ni Pi\':;; srfo. DESCRIPTION v:;‘:Dc?RNg.o' s:::‘ng?c'i\t?gn ::srtg;::;a
18 'zaz“#— 201105-010| 2AP. CER .DI  UF. E(wW SHKS-810 | SPRAGUE  [(20-44]09,11D, 1]
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3201 [V [20122-680|CAP. DIP MICA 680 PF, 300V, 5% DIS3E 6B1J0 | SANGAMO | (314
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;:j-.g: ﬁiifm _gzgrﬂ ENRO. . DESCRIPTION v::n::aNgo. _s::gg?cino;nm_ ::s'u?r:':fgn
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7215 5| [200072330[RES FIX COMP, 3305, AW, 5 Yo[p0 png633 4 m | MIL-R -39 008[R 73,205,210, 4p3i0
731 {1 | [200075-)20 |RES FIX LDMP, 120X, %AW\ 5 2% locpnic1z4am | MIL-R-39008| R42
73A13 (3 200072- 220 |RES FIX toMP 220 YaW S % POR 076G 220 IM MIL-R-390D8 | KIZ, 15,2 §

5043 CO?



5043 cbp

Crmher | 000" PARTS LIST [“;Z‘;Z"‘ PL (31524 -00X| 7~
T APPROVAL E.C.O.NO. | DATE SHEET
IC} WIE ASSY - CONTKOL / SERY o8 ::vr: 2%23975' W.RTARR | 2027 | 7-2-76 «or:; sfurs
e ol Pl
74211211 [oo0072- 470 RES, FYX COMP 4705, 1/4 W,S % [peporcazam |ML-R-39002 [R37,44,52., 5,
A A A 55,205,206,222,
226,320 A26-33),
359,405 40b 422,
426
512 |2 200072-560 5605, RPCROIGSL!IIM R207,4907
76 |28l 200073-100 1K, EQ_Q?GIOZAM R34, &)\, = 24
36,39 48,51 53
54 5761,618,10
212,213,229,
335,266 412,
413,429, 38L
771313 |200073-120 .2 K, PCROIG122 M R301,372,374
785 (5| 12000737150 L5 K, PCROTGISAIM R\08,235,237,
| | 435,437
7915|5]| 20073220 2.2K, BCRO7G222M R56,102 106,
i | 215,415
8013 (3| [z00073-300 2K, PCROIe3024M ‘ R239,360,439
aif1 [T |00073-330 ¥ 33K, PCROIG332JM Y RID
2|2 |2| 200073-390| RES, FIX_COMP, 3.9K, Y4 W,5 %|poponeZaa JM|MIL-R -39008] R203,403




' CODE IDENT, REV.
Cinher | ToPEL PARTS LIST {52074 | PLI31524-00X{ 7
TJITLE APPROVAL £.C.0. NO, DATE K
PUB ASSY- CONTROL/SERVD oD\ o R0 | 5007 | #2072 or13 sers
| ST eant no. DESCRIPTION Virre No | serciecanion | brsionaros
8312 12]| |200073-430|RES, FIX COMP, 43K, "4 W, 5 % |Ece07G4320M MIL-R-39008| R242 442
4|1 (1| [200072-910 A 910, A RCRO7E 1M A R350
85|55 |200073-9470 47K, PCROI6FIZIM R50,103 107,
B 246,384
86| 1 |1-| |200073-510| 5.0K, PCRO76 S12.0M R34)
871 V|V 200073560 5.6K, BLESTESLAIM R339 g
galal4| |200073-820 8.2K, eCROIG-F22IM R244,245 444 444]
8927|271 |200074-100 10 K RCROIGIOSIM R33 474959, 63,
| 69,710,204, 206, 718,
220,221,310,322,
323,325,334 33|
337, 340,356,357
404 )b, 418,420
| 421
o|2|z| [200074-160 16 K, RCRO761DIM R34:8,349
911\ 11| 1200074-150 ISK, ROROIGIS3IM R3gz .
92|66 | |200074-120 18K | PCROIG/F3IM R232,234,369,
| 371,432,434
9333 |200074-290 ‘ 29Ky RCROTGI93 IM B R342,343,bb
94| 6 |G| [200074-200[RES FIX COMP 21K '/aW 5 % |pcEonG-273JM| MIL-R-329008[R 223, 74, 243,
roes con R i 370,433,443 |
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ITEM -:;J{:z:!” pi\l::ifo. DESCRIPTION v::lincc.mng.o. s::anl:?c’;no:N oniisi?;i:rcgn
(952 (2| |20 2m|KES.FIX CIMP. 36K . /aW. 5 7 |ecmove 36020 NL-R-39003| KAl 6o
AR R A 02K, o0 mem oz M A K383
g1z 200074 470 ~+7 K, 08OV 7EIM R35.45
celg |z FENTY 51D ISR’ RORO7GE/SIM R211 411
ver2te 2000774 ~E60 S6K ., EL O 563 IM P2y 414
HaREE T00014-2300 37K, ECLo7GFIBIM R72
wif2ye YOS5 -100 108) & (CO# GG OFIM K 240,440
i 20075 V6D 1D K OO 6 rirEN N
AL 200045 - 18D 180K, CCwO76 /FIIM 446
AN 200074 200 200K, OO 2209 IM RZ247)
1512 12 |- 330 330K, 0w o7 c-359IM R34 338
iE) 42 20007 -40 470K, OOk 07 FFIIN gz11,4nm
1071212 20007C- &0 280 K, Ok O7 o5 IIM E58,02
1081313 00C7¢-100 | MEG, ECRO7C 105 M R2\9 354 419
il (20007120 1.2 MEG, eCeo T /05 IM R3I9
IARER 20007 - 470 4.7 MEG, y ECeO7 G0 7SIM R46
W1 || [200082-470 [RES, FIX COMP, 4700 Yo W, 5 % Vceaoed 7/ 9M R363
(RVARZR /S 20007 2= 100 [RES, FIX CONP 1K, VZW,5 % |plreo6 /09IM [MIL-R-3900R|R223,228,358,
| 364,423 828
IENNEE 200022-16Z |KES, METAL FILM 162 5L,/ W, | % |CAe0D /0~ |MIL-K-10507 | K381
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Cicher | Vo2 PARTS LIST r‘;;';';’f' " PL131524-00X| 7

Data i Producis

TITLE APPROVAL E.C.0. NO. DATE SHEET
PWB ASSY-CONTROL / SERYO T RE| WRTARR | 2027 | 5276 or 13 s
TEMETToT st wo. DESCRIPTION Verte no | seecipicaTion | bESioNATOR
1412 (2| |200027-761 |RES, NETAL FILM 2615, /8 W, | 98 Ercooocor | ML-R-10509 | R305 311
U511 1] [200022-590 A 590n, A er 00D 5900 F A R3580
Nel2 |z 1 |200023-200 | 2.00K,  lewwobacorF . RIS, 120
W7{z 1z | l200023-301 3.01K, A 0o 301/ F R345,347
Nl {v ] |200023-332 3.32K, eA oD 332/~ - |rRI25
nejzlz| |200023-365 3.65K, e/ cOD3CEIF R376,378
20{2 [z | |eoooz2-511| - | 51k ‘ en6oD 5//0F | R304,321
12011 1 | 200023-649 649K, eALODG9/ F R123
22|14 (4 | 200024~ 100 10.0 K, s wopicoar| R317,351,355,377
12311 ) 200024-121 | 120K, ea oD/ | R309
12413 |3 | |200023-147 147K, - leweonrerr F R307,313,352
12512 {2 | |200024- 167 16.9K, - leveoprosar | RI3 N8
6|8 |8 l200023-100 K CANGOD 1 OO/ F R30Z,303,308,3\4,
» | | ] | K 315, 316, 318,34
1270 V| v | |200025-150 [RES,METAL FILM,IS0K . '/8W, 1 % (eM@oD/s03 F [MIL-R-I0509[R353
128192 200148-100 [RES, W.W., .1JL,65W,5 20, | (W5 DALE R22523),236,362,
' | 348,373,425 431
| 1436 ,
129{3 |3 | [200128-250|RES, WW,, .25 395W,5% | LWZB DALE R100,104,\26
130} 1 | 1 200128-100 | RES. WW. , .1 3BV, 5% | CW-2B DALE R\22
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Cirtar | Jomn” PARTS LIST ara | PL121524-00X| 7
e Pl NeT oy - CONTROL./ SERD zx’:;;jg’f A&ZEYFA"R F E;;g;,: ;'”!76 :«::?Sf:?us
;__‘_’._‘“ -:; ﬂﬁ:m pi'::i ij‘o. DESCRIPTION v:sﬁocc.nNgo. s:::lzmu?gn ::sr':(;z':::;:;k
131 {4+ |4 100120-100f RES, WM., 1 V5N, 5 % CWZE DRLE RNZ 17 208,408
1321313 200202-500| POTENTIOMETER 500 L EY34P501 |MEFPCO/ELEITRAIRIM NG, 124
13317 |81 [|200203-200] POTENTIODMETER 2K ET34P202 [MEPUD/EECTRAIRLD 44 202 306

| 312,333,379,402
1341 313 200072-390) RES FIK COMF 33D Y4W 5 %5 RCROTG3IINIM | MIL- R-39008 |R7%,7S, 76
13511 1 200073-180 | RES FI X comP 1.8K, JaW,5 P RCROV7G 182 M | MiLt=R-3F00F |R3BS
15610 ) 205250-500] RESISTOR PACK , 220 .0 279-1-220 | BECKMAN U\
1371 1 205750-4600] RESISTA- PaCK, 23012 B97-1-R330 | BECKMAN | U2
138 |
13919 19 203017 I.C, PLASTIC HEX \NVERTER |SNIS836N T. L. 04 9,11.13,19,3),
37,49, 304
MOTTINT | (20321 |,C. PLASTIC,QUAD Z INPUT | SNIS846N T.). U810\ 2,14,21-24
| 26,30,4145,51,50]
! | | 53,302,305
VL7 7 203022 \,L. PLASTIC\TRIPLE 3 INPUT | SNISB&ZN T. L Ub,20,25,28 29,4052
14201 {1 | |.03016 i.C. PLASTIC,DUAL 4 INPUT | SNI5830N | T. ). a3
1431515 203019 I.C. PLASTIC, DUAL 4 INPUT SNI5844N T. L JI511,217 3642
44| 2 {2 203002 | € PLASTIC, MONO 5TABLE 9001 PC FAIRCHILD (U748
14501 11| [203037 |.C. PLASTIC ,BCD TO DECIMAL | SN7442N T.1. V44
1463 131 20304 | .C. PLASTIC,DUAL J-KFLIP-FLOP | SN74 70N T\ il6,38 39
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Cinher 10000 PARTS LIST “art | PLI3IS24-00K, 7
TiTLE ‘ bwN P.D.(.. JAPPROVAL [eco.no | pare Tsupzr )|
PWB ASSY-CONTROL / SERVO W R TaRR | 2027 | 576} e
ST eant o, Rl P o
1474 |4| |203055  IIC.PLASTIC.DUAL PERVPHERALDRIVER| SN7545 18P | 1.1 |U32,33.34 35 |
gla (o] 03010  |\.C PLASTIC DURL OP-AMP N5558V  |SIGNETICS (U18,201,20Z,
| - ‘ 201,305,300,
L | ; | 307,401,402
149172 [z | [2o3102-001|1.C. PLASTIC , DUAL ONE SHOT | sn742zIN | T.T, V46,47
150{313] |203006 |).C. VOLTAGE REGULATOR LM 300H N.5. V100,101,102
51| | |
52! | 3
1531 ) 11 20DD13-270 RES, FIK CDMP,2.7K, VaW, 5§ %o IR(RD7TL2TZJIM [MIL-R-33008 | R43
15401 [ 1] [z00073-08D[RES, FIX COMP, (. BK,Y4W, 5%  |RCROTGLBZIM |MIL-R-39008 |R 4D
155 |
156 - o
158 11| [2013%2z00 | RELAY 2PDT 24V RIO-E1-W2-v700 | o POTTER Kz
58] | 210197 | RELAY 2 PDT RIOEI-W2-V185 | aefREEep K 2
isaf1 [ [2no78 SOCKET, RELAY 27E 128 BRI b
e[\ [ 1| {211077 | cL\P, RELAY 20259 | gaiPER,
ol | | ~
|62

3043 -CDp



Combor | 105" PARTS LIST e PLIBE 240X | T

TITLE o pwN P D(. |APPROVAL E.C.O.NO. | DATE  |SHEET |7
Pl LSSy DN T L oate 7-74 75| W R TARR | 2027 | 7-2-26 |of |3 sueers

iTEM j:fr::”v pc;:\’:;“rfo. DESCRIPTION v:s:‘,c?nuc,:°' s::::g?c’:nogn Dn:sr.sg:;:g&—m

Mu%%

[

V65

&7

128 B V2 10617 NG RTAY. - MWYLRAR -TDL6 43 in -2 THERMALOY

I EY R INSUL ATOR-MYLAR = TH3 4303-2 | THERMALOY

(701 22{z2  [720220-502] BUSHING, NYLON [ \PHER

J701ARIAR] 12099931201 HEATSINK COMPOUND ZHO L5

V17424000 {2006 TRANSIFRL, TO5 1717-44/¢ |THERMALDY

17218 (5| (210147 HEATSINK . TOP HAT TXBF-032-025B  |ERC

1741

1751818 | |206408-011 | SCREW, PAN WD, PRIL- CAD | 4-40X 1/ 2

17616 |6 | |207402-021] WASHER, FLAT-CAD ) B4

177/8 18| [207403-011 w-\snmz, CPLIT-LOCK-CAD ) | %4

17812 12| |206705-C%)1] WASHER, INT. STAR LOCK CAD) | 10-32

1761 4 | 4 207406-081] NUT  HEXSIKADID FAT CAO | H 4

18012 |22l 206eC S| SCREW. PAN HD. PHIL - CADY | &-32 X e

181122 |22y |207604-08)] NUT, HiXi RELIO FAT Cho 632

jFife2l2z]  |207606-031] WASHER , INT.STAR LOCK CADY| #6

16315 12| 1207106-051 NUT, HEY. CAD | I0-32
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re B, AMODE o CODE IDENT. > REV.
Crmhar |oox PARTS LIST oara | PLI3ISZ4-00X| 5
nunie -~ A A owN R.D.C. |APPROVAL E.C.O.NO. | DATE SHEEY |3
Wk AR V*CO]\! irlh‘\(f,)!_/\;‘i, ! / ! DATE 7-74 74 MR‘TARQ 2027 | 9-2-7% |08/3 sHeers
ITEr -:4:{\3%::”7 Pixl:??o. ~ DESCRIPTION v:::::c.m”go. s::cNa‘:?c‘;r?:t ::::?::2:;::
154 ]0" 10" 2085002581 WIRE |, SOLID 0S5, 22CA. 297 ALFHI
JRE (10" 10" (210413 TUBING , SHRINK HIYX-Ve#-u L | 1D RALLY
i/ Rb
i
-
g

1y

CHRATD &NRBD



sctew

STIFFENER

{

€

PWB /TEM / ?Cf—/

SPACER

\
\
\
\

~L

SELTION A -A
(2 PLACES)

(7) commesror. Piv6 YA/

(8)mn rerM, maLE (12)

REVIION RECOAD on.

MALE PIN
i/

T|8co 1748
W JECO 176k
VI[EcO 1806 J M)
o [Eco /9Ll A4
(¢) zeramer
(34)serew
(4 PLALES)
(10) swirew 1
- (1cover. q
g
d
ITEM 7 (REF)
/TEM 8 (R€F)

ITEM D (REF

P22

(@) F18erR wAsHER (2)
2 PLACES (P21 § P22

MALE PIN

&aﬂ LABEL MARK ASSY FPART NO. DASN NO. £ REVISION (ETTER.
FROM PARTS (/ST '

3. ASSY SHOWN (S A FULLY (OADED PWB, FOR SPECIFIC LONFIGURATIONS SEE
THE APPROPRIATE PRARTS (/ST DASH NUMBER . PARTS NOT NEEDED
WitL BE OM/TTED DURING FABRILATION OF ASSY.

@ INSTALL CONNECTORS ON FARSIDE OF BD. DVSCARD NUT FURNISHED WiTH

CONNECTOR £ REPLACE WITH WASHER (ITEM 3D) £ NUT(ITEM 8D

[IN\MARK _EACH LONNECTOR wWiTH A COLORED PAINT DOT AS FOLLOWS:

wor P20 = GREEN ; P2/ = RED ; P22 = YELLOW.

e conveeror [N/

WASHER, FL (D __@ TEST POINT TERM.

(31) STANBOFF (2)
(2 PLACES)

Q7Y (67) FOR -01/-012,-0/5,-0l& ASSY
Q7r (77) FOR -013,- 014,-017,-0/8 ASSY

(2)sTiFFener
(92)screw (3)
(ot (3) ;

(30 waswer, rear (3)
(@) waswer, Lock (3)

REF DWG ONLY — SEE PIL
FOR _ASSY DASH NO. & REV (TR

TOLERANCES

Lexerer a0 movens m omey

orceaL scALE

= MODEL 100X FUUL

rRactionaL e

A
=

PWB ASSY- L -
* REKD /WRITE OR RERD AFTRR

ANGULAR o3 DaAwIS meWER

. — 8-3-7231 /3/5/2-000 |5} | W)
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7-24-74| B8 | UPDATED DWG
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-e-18] ¢ | ECR 844 “r
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T INSTALL JUMPER H-J FOR WRS INPUT.
6 INSTALL JTUMPEER H-K FOR RESET FROM CONTEOL.

5. INSTALL JUNPERS C-D & A-B FOR LEADING EDGE TRIGGERING.
4. INSTARLL TUMPER A-C FOR TRAILNG EDGE TRIGGERING.

[\ C/IRCLED LETTERS ON THIS SHEET ARE
COMMON TO LIKE LETTERS ON SH 2.

2. ALL DIODES ARE IN914

/NCIRCUIT SHOWN IS FOR R.A.W. MACHINES,
FOR RIW OMIT ALL COMPONENTS IN BLOCK
4 ADD TUMPER FROM PIN 2 TO PIN 8 ONIC.
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Aowr PARTS IN TRACKO & {7/ INSTALL TUMPER UM\ FOR RERD WITW WRI\TE UNITS, —003 £-004. — ] TREAW-WRIE
OMIT i.C. I8 & INSTALL JUMPER FROM PIN3TO 1L QFPINT7 TOiQ, RELEASED YR W20
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CODE IDENT
Clmr — PARTS L'ST 32274 PL 131512-000
DatalProducts REV
PWB ASSY - R/W or RAW MODEL 100X sH. 1 oF 1
DASH DATE
NO. DESCRIPTION DRAWN
011 7 _TRACK, READ AFTER WRITE, 12.5 - 25 IPS
012 ] 7 TRACK., READ AFTER WRITE, 25 - 45 IPS
0131 9 TRACK, READ AFTER WRITE, 12.5 - 25 IPS
014 | 9 TRACK, READ AFTER WRITE, 25 - 45 IPS
0151 7 TRACK, READ/WRITE, 12.5 - 25 IPS
016 7 _TRACK, READ/WRITE, 25 - 45 IPS
017 | 9 TRACK, READ/WRITE, 12.5 - 25 IPS
018 | 9 TRACK, READ/WRITE, 25 - 37.5 IPS
0191 9 TRACK, READ/WRITE, 75 IPS
0201 9 TRACK, READ AFTER WRITE, 75 IPS
021 9 TRACK, READ/WRITE, 45 IPS
022 7 TRACK, READ AFTER WRITE 75 IPS
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- CODE IDENT ,
C PARTS LIST 32274 |PL 131512-0xx
m!th“ TITLE  LWR ASSEMBLY - READ/WRITE OR READ AFTER WRITE MODEL _ | REV
) ' 100X  'ISH / OFZ2Z |&B
== .,_———__——_—m==_-—__.———_
DWN_HE JOHNSON 352l NEXT ASSY LTR| DESCRIPTION DWN [DATE| APP |DATE
CHK 2. P ey 8 | £20 /1652 ){/vfm 2-3% 7& 2-23-74
NG L 70 T |Eco 1745 4 J 1523 [rgy |58
APP A £ BERLING U |Eco 17L6 oo HE A |
APP V |Eeo 1784 Mgt e |G
w | Eco 1917 Ho 1zE 9y %E
- Z | £co 1938 ;
PRODUCTION RELEASE AR | £c0 1954
48 [Fco jiso
DASH ND. T JUMPER  TABLE

SOW £ =012 | A B, C-B,E-G, M=J, Pl 3 TD PN
AND PIN 7 TD PIN IO DF L.2.18

~0V2 £ -Dp1A NB,UD, E =0, H=)
-0I5 & =016 h-B,0-D, E=f,H=J,L-M, PIN3 Tp PINII

AL P 7 TO PINGO CF T.L.R8

-0V 4 -0B ARG, -0, K, L=M

- OV N-FB,C-1, L=, H=J,L ~M,PIN | TO PIN 2
OF RIS NVZLLTEILE,NZT,29,131,133,135,
PIN G Y0 PIN |4 DF £.L.23

-07.0 A-B,(-D, E~0G, H=J,mGro 140FT.C 23 Lo,

5031 C% | ~



UNDERLINED REFERENCE DESIGNATORS INDICATE MULTIPLE USAGE PARTS FOR TRACKS

NOTE
DE IDENT. REV.
C:e rho MODEL 100X PARTS LIST 32274 |PL1jisioo0xx |AB
Dlnh WM
, DATE -
TITLE  pwR ASSEMBLY - READ - AFTER - WRITE DWN - . [APPROVAL ©CO.NO- | SHEEY 2
-011 &-012, 7 TRACK DATE § 4 75 55 \0\30 8-17-7¢ |oF z2sHeers
ITEM QUANTITY CIPHER CAECRIPTION VENDOR NO. VENDOR OR REFERENCE
> . NO. N | pisieNATOR
-====@—l_—-l~b4ér—4 PARYT NO. ‘ paccaipTion. SPEC. NO | sECIFICATION |
1 |11]1 731512-100 | PW BOARD-READ/WRITE CIPHER
2 111 731510-500 | STIFFENER, LONG CIPHER
3 111 731510-400 | STIFFENER BAR CIPHER
4 |44 731501-300 | RETAINER, P/C CONNECTOR CIPHER
5 1212 735000-402 | SPACER CIPHER
6 |67167 kos026 TEST POINT, .058 DIA 61181-2 AMP
7 1] 05068 CONNECTOR, PLUG (12PIN) A 03-09-2121 MOLEX P20
8 |12l 12 posoi2 PIN TERMINALS, MALE, .093 DIA [02-09-2134 MOLEX (P20)
9 212 05061 CONNECTOR, DIP SOLDER PINS SRE-29-PD4J WINCHESTER p21,22
10141 010807 SWITCH, DUAL-IN-LINE ~ 435166-2 AMP SW1
11(11}1 005201 SWITCH, COVER 435489-1 AMP (swl)
12212 211002 SOCKET, 14 PIN, DIP CA-14S-10SD CKT ASSY CORP|XU129,130
13 |1 131511-002 | SPEED KIT - 7TK, 12.5-25 IPS CIPHER
13 1 131511-001 { SPEED KIT - 7TK, 25-45 IPS CIPHER
14
15 | 41} 411 Ppo1105-010 | caP, DISC, .0lUF, 500V 5HKS-S10 SPRAGUE Cc25-28,31,118
, 129
16 | 211 2211 bo1120-500 | cap, DIP MICA, S5PF,300V,+%PF D153C050D0 SANGAMO C4,9,130
17 {8 |8 P01121-220 | CAP, DIP MICA, 22PF, 300V, 5% |D153E220J0 SANGAMO Ciz,111
181212 001121-470 | CAP, DIP MICA, 47PF, 300V, 5% (D153E470J0 SANGAMO C21,22
19818 p01122-220 | CAP, DIP MICA, 220PF, 300V, 5% |D153E221J0 SANGAMO Cc17,20
201717 001122-300 | cAP, DIP MICA, 300PF, 300V, 5% |D153E301J0 SANGAMO cT-
21 | 14} 14 po1122-510| cap, DIP MICA, 510PF, 300V, 5% |D153E511J0 SANGAMO C3,15
22 | 14| 14/ Ppo1122-680 | cAP, DIP MICA, 680PF, 300V, 5% |D153E681J0 SANGAMO ce,IT
23f1l1 »01148-001 | CAP, POLYCARB, .00lUF, 50V, 5% |625B1A102J ELECTROCUBE |CZ4
24 .
25 11]1 001148-470 | CAP, POLYCARB, .47UF, 50V, 5% |625B1A474J ELECTROCUBE |C109
26
27
28
29
30|77 01158-001 | CAP, MYLAR, .001UF, 100V, 10% |wMF1D1 CDE c8
31113} 13 01159-100 | cAP, MYLAR, .01UF, 100V, 10%  |WMF1Sl CDE cI3,29,30,112-
. b 115
32(111 01159-470 } CAP, MYLAR, .047UF, 100V, 10% |wMF1S47 CDE Cl10
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i3 fcooE iDENT. REV.
ng,ﬁ::r MODEL 100X PARTS LIST 32274 | PL 131512-0xx |48
Deta y roircts
TITLE  pyp ASSEMBLY - READ - AFTER - WRITE OWN_; 7| [ATRONEr o [REONO ] AT e 3
-011 &-012, 7 TRACK bATES- - - | V980 |8-/776 |orz Zsmeers
QUANTITY | cipHer VENDOR NO. VENDOR OR REFERENCE
ey 1 58 PART NO. BESCRIPTION SPEC. NO. SPECIFICATION | DisioNATor |
33 | 29 29] |201160-100 | CAP, TANT, 1UF, 35V, 10% CS13BF105K MIL-C-26655 |cl1,2,5,10,117
34 18 18( [201161-470 | CAP, TANT, 47UF, 6V, 10% CS13BB476K MIL-C-26655 |C16,116
35 —
36
37 L1313y o2018 DIODE 1N914 CR1-16,100
38
39
40 | 17|17} J204012 TRANSISTOR, PNP 2N3702 Q3,2,7,8,119
41 | 31§ 31§ |204013 TRANSISTOR, NPN 2N3704 01,7,5,6,104
-117,120
42 1|1 204004 TRANSISTOR, PNP, AUDIO MPS6562 MOTOROLA Q118
43
44
45 1111 200013-100 | RES, MF, 1.00K, 1/10W, 1% RN55D1001F MIL-R-10509 |R37
a6 |11 200013-221 ) RES, MF, 2.21K, 1/10W, 1% RN55D2211F MIL-R-10509 |R38
a7 1111 200014-215 | RES, MF, 21.50K, 1/10W, 1% RN55D2152F MIL-R-10509 |R186
48 | 2| 2 200013-511 | RES, MF, 5.11K, 1/10W, 1% RN55D5111F MIL-R-10509 |R41,43
49 | 14 14| |200013-562 | RES, MF, 5.62K, 1/10W, 1% RN55D5621F MIL-R-10509 [R9,10
50 | 14 14 200014-100 | RES, MF, 10.00K, 1/10wW, 1% RN55D1002F MIL-R-10509 |[R14,16,
511717 200014-182 | RES, MF, 18.20K, 1/10W, 1% RN55D1822F MIL-R-10509 |RI15
52717 200014-332 | RES, MF, 33.20K, 1/10W, 1% RN55D3322F MIL-R-10509 |R22
53|77 200014-432 | RES, MF, 43.20K, 1/10W, 1% RN55D4322F MIL-R-10509 |RI8
54
55111 200071-120 | RES, FIX, COMP, 120HM, 1/4W, 5%|RCR07G120JM MIL-R-39008 |R163
s6| 717 200071-470 | RES, FIX, COMP, 470HM, 1/4W, 5%|RCR07G470JM MIL-R-39008 |R21
571 14 1 200072-100| RES, FIX, COMP, 1000HM,1/4W, 5%|RCR07G101JM MIL-R-39008 |[RI7,24
581 7|7 200072-120 | RES, FIX, COMP, 1200HM,1/4W, 5%|RCR07G121JM MIL-R-39008 | RI56-162
s9|1]1 200072-220 | RES, FIX, COMP, 2200HM,1/4W, 5%|RCRO7G221JM MIL-R-39008 | R32
60| 1q 10, |200072-470| RES, FIX, COMP, 4700HM,1/4W, 5%[RCR07G471JM MIL-R-39008 |R31,39,166,172
61] 21 2 200072-680 | RES, FIX, COMP, 6800HM,1/4W, 5%|RCRO7G681JM MIL-R-39008 | RI3,140-153
62| 49 43 1200073-100| RES, FIX, COMP, 1K, 1/4W, 5% |RCRO7G102JM MIL-R-39008 |R6,26,27,28,48
49,511,164,
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DE IDENT, REV.
%?hw MODEL 100X PARTS I.IST -r32274 PL 131512-0XX |48
TITLE  pyR ASSEMBLY - READ - AFTER - WRITE DWN . . ‘fj’?",_‘?!‘}'j_ ., [ECO-NO. | DATE |SHEET 4
-011 &-012, 7 TRACK DATE ¢ 475 | . ‘f;;"/,? |A80O | 8-/7-76|0F2 LsHeers
QUANTITY CIPHER VENDOR NO. VENDOR OR REFERENCE
L;::;n]}) PART NO. BESCRIPTION $PEC. NO. SPECIFICATION | DESIGNATOR
D L) e e N E— : — - e il Eihuiuhd-bubdnd
62 [ ITEM 62 CONTINUED FROM SH. 3 R168-171,173,
175,182-185
187
63 |21 21 200073-150 | RES, FIX, COMP, 1.5K, 1/4W, 5% |RCR07G152JM MIL-R-39008 |R4,11,19
64 1212 200073-220 | RES, FIX, COMP, 2.2K, 1/4W, 5% |RCR07G222JM MIL-R-39008 |R36,165
651919 200073-470 | RES, FIX, COMP, 4.7K, 1/4W, 5% |RCR07G472JM MIL-R-39008 |R29,34,35
66 |1 ]1 200073-820 | RES, FIX, COMP, 8.2K, 1/4W, 5% |RCR07G822JM MIL-R-39008 |RI74
67 | 21} 21! 200074-100 | RES, FIX, COMP, 10K, 1/4W, 5% |RCR07G103JM MIL-R-39008 |R25,30,122,124
126,128,130,
132,134
68 11]1 200074-150 | RES, FIX, COMP, 15K, 1/4W, 5% |RCR07G153JM MIL-R-39008 |R33
69
701212 200074-270 { RES, FIX, COMP, 27K, 1/4W, 5% |JRCR07G273JM MIL-R-39008 |R45,47
71| 14] 14 200074-430-} RES, FIX, COMP, 43K, 1/4W, 5% |RCR07G433JM MIL-R-39008 |[R5,8
721717 200074-470 | RES, FIX, COMP, 47K, 1/4W, 5% RCR07G473IM MIL-R-39008 R3 —
73177 200074-560 | RES, FIX, COMP, 56K, 1/4W, 5% |RCR07G563JM MIL-R-39008 }R23
74 17 |7 200075-100 | RES, FIX, COMP, 100K,1/4W, 5% RCR07G104JM MIL-R-39008 |RI2
751717 200075-330 | RES, FIX, COMP, 330K,1/4W, 5% RCR07G334JM MIL-R-39008 |R20
761111 200081-510 | RES, FIX, COMP, 510HM,1/2W,5% |RCR20G510JM MIL-R-39008 |RI67
771717 200204-100 | RES, VARIABLE, 10K, 5% ET34P103J ELECTRA R123,125,127
MIDLAND 129,131,133
135
78 9 | 9! |200204-200| RES, VARIABLE, 20K, 5% ET34P203J ELECTRA
MIDLAND |R7,40,42
79111 205250~-500 | RESISTOR PACK, 220 OHM 899-1-220 BECKMAN U129
goj1]1 205250-600 | RESISTOR PACK, 330 OHM 899-1-330 BECKMAN Ul30
81
82
831919 203017 I.C., HEX INVERTER, DIP SN15836N TEXAS INST. Ul1ll1,13,16,100
103,105,123
124,125
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— [CODE IDENT. REV.
Cilror | woben 100x PARTS LIST 32274 | PL 131512-0xx |#B
Dot § ivodixcte

- AL 1.C.O.NO. | DATE |SHEET
TITLE B ASSEMBLY - READ - AFTER - WRITE OWN. Arex ‘{7 o N . >
-011 & =012, 7 TRACK DATE . . ;. | L 0 1980 | 8-/7-76 |oF  sHeers
QUANTITY | CIPHER VENDOR NO. VENDOR OR REFERENCE
muo] 1 d PART NO. BEICAIPTION SPEC. NO. SPECIFICATION | DESIGNATOR
T
g4 l9lo9 203021 I.C., QUAD 2 INPUT, DIP SN15846N TEXAS INST. |u9,12,15,21,
22,106,107,109
110
g5 111 203036 I.C., QUAD 2 INPUT, DIP SN7438 TEXAS INST. |ul2s
86 | 4| 4 203041 I.C., DUAL J-K FLIP-FLOP DIP SN7476N TEXAS INST. |ul19,120,121
127
g7 |88 203019 I.C., DUAL BUFFER, DIP SN15844N TEXAS INST. |u4-8,14,101,
' 104
88 | 120 13 03002 I.C., MONOSTABLE, DIP F9601PC FAIRCHILD U17,19,20,23,
102,111-117
89 | 21| 21y 203008 I.C., OP-AMP 709 HC FAIRCHILD Ul-3
90 {8 |8 205061-004 | WASHER, FLAT - FIBRE 2191 H.H. SMITH —_—
9114 1|4 210030-171 | STANDOFF, HEX - BRASS 1/8 8100-B-0256 AMATOM
92 |31 3 $06405~-011 | SCREW, PAN, PHIL, STL, CAD. 4-40 x 5/16
93 |2 ]2 206408-011 | SCREW, PAN, PHIL, STL, CAD. 4-40 x 1/2
94 | 4| 4 >06410-011 | SCREW, PAN, PHIL, STL, CAD. 4-40 x 5/8
95 | 313 207406-081 | NUT, HEX, RADIO, STL, CAD. 4 4
96 | 313 207408-021-] WASHER, FLAT, STL, CAD. SM. PAT
.260 MAX O.D. 44
97|33 207403-011 | WASHER, SPLIT LOCK, STL, CAD. |# 4
9g 1] 1 731006-800 | LABEL ASSY. CIPHER
99 | 4] 4 205061-001 | WASHER, FIBER 2161 H. H. SMITH
REF pwepwg|] |331512-300 | SCHEMATIC, READ/WRITE, RAW CIPHER
REF bwobwal [131512-000 | PWB ASSY, READ/WRITE, RAW CIPHER
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NOTE : \UNDERLINED REFERENCE DESIGNATORS INDICATE MULTIPLE USAGE PARTS FOR TRACKS

JCODE IDENT. REV,
CEth‘r MODEL 100X PARTS LISTY 32274 PL 131512-0XX /98
Date € Proghects
TITLE  pws ASSEMBLY - READ - AFTER - WRITE DWN |, [ARPRQVAL. . JECO.NO. | DATE IsSHEET 6
~013 &-014, 9 TRACK foare - ;. < | -/ 14980 | 8-77-7€ |oF 2 2 sHeers
QUANTITY CIPHER VENBOR NO. VENDOR OR REFERENCE '
b T Q}%_ PART NO. BISCRIPTION SPEC. NO. SPECIFICATION | DESIGNATOR
1 111 531512—100 PW BOARD-READ/WRITE CIPHER
2 111 731510-500 | STIFFENER, LONG CIPHER
3 111 731510-400 | STIFFENER .BAR CIPHER
4 414 731501-300 | RETAINER, P/C CONNECTOR CIPHER
5 212 735000-402 | SPACER CIPHER
6 771 77 205026 TEST POINT, .058 DIA. 61181-2 AMP
7 1]1 205068 CONNECTOR, PLUG (12 PIN) 03-09-2121 MOLEX P20
8 12} 12 205012 PIN TERMINALS, MALE, .093 DIA. 02-09-2134 MOLEX (P20)
9 212 005061 CONNECTOR, DIP SOLDER PINS SRE-29-PD4J WINCHESTER |P21,22
10}111}]1 210807 SWITCH, DUAL-IN-LINE 435166-2 AMP SW1
11{11}]1 005201 SWITCH, COVER 435489-1 AMP (SW1)
12212 211002 SOCKET, 14 PIN, DIP CA-14S-10SD CKT ASSY CORPXU129,130
13
14 |1 131512-902 | SPEED KIT -9TK, 12.5-25 IPS CIPHER
14 1 131512-901 | SPEED KIT -9TK, 25 - 45 IPS CIPHER
15 | 49] 49 201105-010 | cAP, DISC, .0lUF, 500V, 5HKS-S10 ' SPRAGUE Cc25-28,31,118
-129
16 | 27] 27 201120-500 | CAP, DIP MICA, SPF, 300V,+%PF D153C050D0 SANGAMO c4,9,130
17 | 10f 10 201121-220 { CAP, DIP MICA, 22PF, 300V, 5% D153E220J0 SANGAMO Cl2,111
181212 201121-470 , CAP, DIP MICA, 47PF, 300V, 5% D153E470J0 SANGAMO c271,22
19 | 10} 10 201122-220 | CAP, DIP MICA, 220PF, 300V, 5% D153E221J0 SANGAMO Cl7,20
201919 201122-306 | CAP, DIP MICA, 300PF, 300V, 5% D153E301J0 SANGAMO C7
21 | 18] 18 201122-510 | CAP, DIP MICA, 510PF, 300V, 5% D153E511J0 SANGAMO C3,15
22 | 18} 18 201122-680 | CAP, DIP MICA, 680PF, 300V, 5% D153E681J0 SANGAMO c6,11
231111 201148,001 | CAP, POLYCARB, .00lUF, 50V, 5% 625B1A102J ELECTROCUBE |C24—
24
251111 201148-470 | CAP, POLYCARB, .47UF, 50V, 5% 625B1A474J ELECTROCUBE |C109
26
27
28
29
301919 201158-001 | CAP, MYLAR, .001UF, 100V, 10% WMF1D1 CDE -lcs
311 15 15 201159~-100 | CAP, MYLAR, .01lUF, 100V, 10% WMF1S1 CDE %1';,29,30,112-
321111 01159-470 | CAP, MYLAR, .047UF, 100V, 10% WMF1S547 CDE cl1o0

5043 cor



et [coos ipent. REV.
™ -~
Crmhior MODEL 100X PARTS LIST 32274 [ PL 131512-055 |42
Caf Ly vosusts
TITLE  pyn ASSEMBLY - READ - AFTER - WRITE DWN ;i .. |APPROVAL E.C.O.NO. | DATE  |SHEET 7
-.~: 7 C. va - -
-013 &-014, 9 TRACK DAYE .- " -, KT l 180 51776 |or = sHEevs
QUARTITY CIFHER VENDOR NO. VENDOR OR REFERENCE
"‘Mwﬁl P PARY NO. BESCAIPTION $PEC. NO. SPECIFICATION | DESIGNATOR
Porrmye ey Ay eI Y T N AR RN I T - " ——— . e > ———— e
33 137/ 371 [201160-100 | CAP, TANT, 1%F, 35V, 10% CS13BF105K MIL-C-26655 |c1,2,5,10,117
gg 10] 10 201161-470 | CAP, TANT, 47UF, 6V, 10% CS13BB476K MIL-C-26655 |[C16,116
36
;g 145145 202018 DIODE 1N914 CR1-16,100
39 :
40 | 21} 21} po4o12 TRANSISTOR, PNP 2N3702 Q3,2,7,8,119
41 | 39,39 (04013 TRANSISTOR, NPN 2N3704 QI,%,5,6,100-
117,120
42 |1 ]1 04004 TRANSISTOR, PNP, AUDIO MPS6562 MOTOROLA 0118
43
44
45 1111 P00013-100 | RES, MF, 1.00K, 1/10W, 1% RN55D1001F MIL-R-10509 |R37
46 {111 200013-221 | RES, MF, 2.21K, 1/10W, 1% RN55D2211F MIL-R-10509 |R38
47 11 |1 200014-215 | RES, MF, 21.50K, 1/10W, 1% RN55D2152F MIL-R-10509 |R186
48122 200013-511 | RES, MF, 5.11K, 1/10W, 1% RN55D5111F MIL-R-10509 |R41,43
49 1 18 18 200013-562 | RES, MF, 5.62K, 1/10W, 1% RN55D5621F MIL-R-10509 5_?_,_]_._9_
50 | 18] 14 [|200014-100 | RES, MF, 10.00K, 1/10W, 1% RN55D1002F MIL-R-10509 |RI4,T16
51 {91}09 200014-182 | RES, MF, 18.20K, 1/10W, 1% RN55D1822F MIL-R-10509 [RI5
5219109 200014-332 | RES, MF, 33.20K, 1/10W, 1% RN55D3322F MIL-R-10509 |R22
53909 200014-432 | RES, MF, 43.20K, 1/10wW, 1% RN55D4322F MIL-R-10509 |RI8
54
55 111 200071-120 | RES, FIX, COMP, 12 OHM, 1/4W,5%] RCR07G120JM MIL-R-39008 [R163
56 1919 200071-470 | RES, FIX, COMP, 47 OHM, 1/4wW,5%| RCRO7G470IM MIL-R-39008 [R21
57 | 18 14 [200072-100 | RES, FIX, COMP, 100 OHM,1/4W,5%| RCRO7G101JM MIL-R-39008 |RI7,24
581919 200072-120 ) RES, FIX, CcOMP, 120 OHM,1/4W,5%} RCR07G1l21JM MIL-R-39008 | R154-162
59 1)1 200072-220 | RES, FIX, COMP, 220 OHM,1/4W,5%| RCRO7G221JM MIL-R-39008 |R32
60 | 12| 12 200072-470 | RES, FIX, coMp, 470 OHM,1/4W,5%{ RCR07G471JM MIL-R-39008 | R31,39,166,172
61| 27 27 200072-680 | RES, FIX, COMP, 680 OHM,1/4W,5%] RCRO7G681IM MIL-R-39008 } R13,136-153
62§ 51 5] 200073-100 ) RES, FIX, COMP, 1K, 1/4W, 5% RCR07G102JM 1MIL-R-39008 |R6,26,27,28,
48,49,51,164,
168-171,173,
175,182-185,18f
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cfi PAR |.|ST OE IDENT. PL REV.
3 00 i ‘ A . 274 -0XX
N.F 9% o MODEL 100X TS 3227 131512 A8
TITLE  pyB ASSEMBLY - READ - AFTER - WRITE DWN . _JAPPROVAL . [E.C.O-NO. | DATE SHEET g
-013 &-014, 9 TRACK DAYE -° ~ / /,\- )‘180 g‘/7"76 OF 2 LSHEETS
ITEN QUANTITY CIPHER PESCRIPTION VENDOR NO. VENDOR OR REFERENCE
- ; PART NO. SPEC. NO. SPECIFICATION DESIGNATOR
-
63 | 27 27 200073-150 | RES, FIX, COMP, 1.5K, 1/4wW, 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 |R36,165
65| 114 1 200073-470 | RES, FIX, COMP, 4.7K, 1/4W, 5% RCRD7G472JM MIL-R-39008 |R29,34,35
66 | 1]1 200073-820 | RES, FIX, COMP, 8.2K, 1/4W, 5% RCR07G822JM MIL-R-39008 |RI74
67 | 27 27 200074-100 } RES, FIX, COMP, 10K, 1/4W, 5% RCR07G103JM MIL-R-39008 | R25,30,122,124
126,128,130,
132,134,118,12
681111 200074-150 | RES, FIX, COMP, 15K, 1/4W, 5% RCR07G153JM MIL-R-39008 |R33 |
69
701212 200074-270 | RES, FIX, COMP, 27K, 1/4W, 5% RCR07G273JIM MIL-R-39008 | R45,47
71114 14 200074-430 | RES, FIX, COMP, 43K, 1/4W, 5% RCR07G433JM MIL-R-39008 |R5,8,
721919 206074-470 | RES, FIX, COMP, 47K, 1/4W, 5% RCR07G473JM MIL-R-39008 |R3
731919 200074-560 ]| RES, FIX, COMP, 56K, 1/4W, 5% RCR0O7G563JM MIL-R-39008 | R23
741919 200075-100 | RES, FIX, COMP, 100K, 1/4W,5% RCR07G104JM MIL-R-39008 | RI2
751919 200075-330| RES, FIX, COMP, 330K, 1/4w,5% RCR07G3340M MIL-R-39008 | R20
76 1 111 200081-510] RES, FIX, COMP, 510HM,1/2W,5% RCR20G5100M MIL-R-39008 | R167
771919 200204-100 ]| RES, VARIABLE, 10K, 5% ET34P103J ELECTRA
MIDLAND R123,125,127
129,131,133,
135,119,121
781 11 1} 200204-200| RES, VARIABLE, 20K,5% ET34P203J E/M R7,46,42
791111 205250-500] RESISTOR PACK, 220 OHM 899-1-220 BECKMAN U129
g0l 1}1 205250-600| RESISTOR PACK, 330 OHM 899-1-330 BECKMAN Ul30
81
82
83| 9] 9 203017 I.C., HEX INVERTER, DIP SN15836N " TEXAS INST. |U11,13,16,100
: 103,105,123,
124,125
84| 11 11 203021 I.C., QUAD 2 INPUT, DIP SN15846N TEXAS INST. | U9,12,15,21,
22,106,107,109
110,108,18
!

L=
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- LI ICODE IDENT. REV
Cirhor MODEL 100X PARTS LIST 32274 | PL 131512-02x | 433
Dgis , vedvecis -
TITLE  pyp ASSEMBLY - READ - AFTER - WRITE DWN APPROVAL |E.C.O.NO. | DATE  |SHEEY O
-013 &-014, 9 TRACK pATE -~ .| N 4 180 877 76 |orZ Lskeers
QUANTITY | cipHER VENDOR NO. VENDOR OR REFERENCE
'"MQ”] L PART NO. SEsCaIPTION SPEC. NO. SPECIFICATION | DESIGNATOR
851 1] 1 203036 I.C., QUAD 2 INPUT, DIP SN7438 TEXAS INST. U128
86| 5] 5 203041 I.C., DUAL J-K FLIP-FLOP DIP SN7476N TEXAS INST. |Ul119,120,121
127, 126
87| 8] 8 203019 I.C., DUAL BUFFER, DIP SN15844N TEXAS INST. |[U4-8,14,101,
104
881 14 14 1203002 I.C., MONOSTABLE, DIP F9601PC FAIRCHILD U17,19,20,23
102,111-117
ullsg,l22
89| 21 21 |203008 I.C., OP-AMP 709 HC FAIRCHILD Ul-3
90| 81 8 205061-004 |WASHER, FLAT - FIBRE 2191 H.H. SMITH R
91 4] 4 210030-171 {STANDOFF, HEX - BRASS 1/8 8100-B-0256 AMATOM
92| 31 3 206405~011|SCREW, PAN, PHIL, STL, CAD. 4-40 x 5/16
93| 2] 2 206408-011{SCREW, PAN, PHIL, STL, CAD. 4-40 x 1/2
94 4| 4 206410-C11|SCREW, PAN, PHIL, STL, CAD. 4-40 x 5/8
951 3| 3 207406-081|NUT, HEX, RADIO,STL, CAD. # 4
96| 3| 3 207408-021 |WASHER, FLAT, STL, CAD. SM. PAT.
.260 MAX 0.D. # 4
97{ 3| 3 207403-011|WASHER, SPLIT LOCK, STL, CAD § 4
98] 1| 1 731006-800 | LABEL ASSY. CIPHER
99| 4| 4 205061-001 |WASHER, FIBER 2161 H. H. SMITH
REF pWGpwd  |331512-300 [SCHEMATIC, READ/WRITE,RAW CIPHER
REF pwGbwg |131512-000 |PWB ASSY, READ/WRITE, RAW CIPHER
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NOTE: UNDERLINED REFERENCE DESIGNATORS INDICATE MULTIPLE USAGE PARTS FOR TRACKS
Tt DE IDENT. REV.
Ciher HODEL 100X PARTS LIST 32274 | PL 131510 0xx | 9B
Doie & Mredhacte ]
.C.O.NO. | DAT
TTE  5yR ASSEMBLY - READ/WRITE PWN ; AP:ROV’;_"? £.c.0.NO £ |SHEET 14
-015 &-016, 7 TRACK DATE - - ~/7. O | 1980 | 3-1776 [or 2 LsuEers
QUANTITY | cirHEnr VENDOR NO. VENDOR OR REFERENCE
ITEM PART NO. BISCRIPTION SPEC. NO. SPECIFICATION | DESIGNATOR
LW
1 |11 731512-100 | PW BOARD-READ/WRITE CIPHER
2 |11 731510-500 | STIFFINER, LONG CIPHER
3 1)1 731510-400 | STIFFINER BAR CIPHER
a |ala 731501-300 | RETAINER, P/C CONNECTOR CIPHER
5 1212 735000-402 | SPACER CIPHER
6 671671 [05026 TEST POINT, .058 DIA 61181-2 AMP
7 1)1 205068 CONNECTOR, PLUG (12PIN) 03-09-2121 MOLEX P20
8 |12l 14 poso12 PIN TERMINALS, MALE .093 DIA 02-09-2134 MOLEX (P20)
9 {212 205061 CONNECTOR, DIP SOLDER PINS SRE-29-PD4J  |WINCHESTER P21,22
1011]1 210807 SWITCH, DUAL-IN-LINE 435166-2 AMP SW1
11111 205201 SWITCH, COVER 435489-1 AMP (SW1)
12212 211002 SOCKET, 14 PIN, DIP CA-145-10SD CKT ASSY CORP|XU129,130
1311 131511-002 | SPEED KIT 7TK, 12.5-25 IPS CIPHER
13 1 131511-001 | SPEED KIT 7TK, 25-45 IPS CIPHER
14 ‘
15 | 4y 41 [01105-010 | AP, DISC, .01UF, 500V, 5HKS-S10 SPRAGUE C25-28,31,118
] =129
16 | 21} 221 |o1120-5001 cap, DIP MICA, 5PF, 300V,+1/2PF|D153C050D0 SANGAMO €4,9,130
171818 201121-220 | CAP, DIP MICA, 22PF, 300V, 5% |[D153E220J0 SANGAMO CI2,1IT
181212 201121-470 | CAP, DIP MICA, 47PF, 300V, 5% |D153E470J0 SANGAMO C21,22
19818 201122-220 | CAP, DIP MICA, 220PF, 300V,5% |D153E221J0 SANGAMO C17,20
201717 201122-300 | CAP, DIP MICA, 300PF, 300V,5% |D153E301J0 SANGAMO T
21|14 14 [201122-510| cap, DIP MICA, 510PF, 300V,5% |D153E511J0 SANGAMO C3,15
22| 14 14 201122-680 | CaApP, DIP MICA, 680PF, 300V,5% D153E681J0 SANGAMO ce,11
231 1}1 201148-001 | CAP, POLYCARB, .001UF, 50V, 5% {625B1Al02J ELECTROCUBE c24
24
254111 201148-470 | CAP, POLYCARB, .47UF, 50V, 5% 625B1A474J ELECTROCUBE Cl109
26
27
28
29
301717 201158-001{ CAP, MYLAR, .00lUF, 100V, 10% WMF1D1 CDE C8
3113 13 201159-100 )} CAP, MYLAR, .0lUF, 100V, 10% WMF1S1 CDE CI3,29,30,112-
115
c041 CDP



T ODE IDENT. . REV.
Crrli-or MODEL 100X PARTS LIST 32274 | PL131s12-0xx | g3
Tty L enducis -~

TITLE  pyp ASSEMBLY - READ/WRITE DWN . |APPROVAL . [E.C.O.NQ. | DATE SKEET 11
-015 & -016, 7 TRACK DATE . ¢ . < > 1480 B-17-76 |oF 27 sHEETS
CUANTITY CIPHER VENBOR NO. VENDOR OR REFERENCE
ITEMP— PART NO. BILCRIPTION SPEC. NO. SPECIFICATION DESIGNATOR
*m-.%\ o o
3211 ]1| por159-470 | cap, MyLaR, .047UF, 100V, 10% |WMF1S47 CDE C110
33 | 30| 30 po1160-100 | CAP, TANT, 1lUF, 35V, 10% CS13BF105K MIL-C-26655 |c1,2,5,10,23,
IT7~ =
34 {818 201161-470 | cCAP, TANT, 47UF, 6V, 10% CS13BB476K MIL-C~-26655 Cle,116
35 -
36
37 p14h1 202018 DIODE 1N914 CR1-16,17,100
38 —
39
40 | 17} 17| po4o12 TRANSISTOR, PNP 2N3702 02,3,7,8,119
41 | 31§ 3} 204013 TRANSISTOR, NPN 2N3704 0r,4,5,6,104
-117,120
42 {111 204004 TRANSISTOR, PNP, AUDIO MPS6562 MOTOROLA Q118
43
44
=l1}1 200013-100 | RES, MF, 1.00K, 1/10W, 1% RN55D1001F MIL-R-10509 |R37
461111 00013-221 | RES, MF, 2.21k, 1/10W, 1% RN55D2211F MIL-R-10509 |R38
47 1111 200014-215 | RES, MF, 21.50K, 1/10W, 1% RN55D2152F MIL-R-10509 |R186
48 1 212 »00013-511 | RES, MF, 5.11K, 1/10W, 1% RN55D5111F MIL-R-10509 |R41,43
49 | 14] 14 |oo013-562 | RES, MF, 5.62K, 1/10W, 1% RN55D5621F MIL-R-10509 [R2,10
50 | 14 14 |200014-100| RES, MF, 10.00K, 1/10W, 1% RN55D1002F MIL-R-10509 |R14,T6
511717 200014-182 | RES, MF, 18.20K, 1/10W, 1% RN55D1822F MIL-R-10509 |RI5
s2 1717 200014-332 | RES, MF, 33.20K, 1/10W, 1% RN55D3322F MIL-R-10509 |R22
53717 200014-432 | RES, MF, 43.20K, 1/10W, 1% RN55D4322F MIL-R-10509 |RIB
54 -
55111 200071-127 | RES, FIX COMP, 12 OHM, 1/4W, 5%|RCR0O7G120JM MIT~R-39008 |R163
56 |77 200071-270 | RES, FIX COMP, 47 OIN, 1/4W, 5%|RCR07G470JM MIL-R-39008 |R21
57 | 14 14 booo72-100| RES, FIX CcoMP, 1000HM, 1/4W, 5%]RCRO7G1l01JM MIL-R-39008 |RIT7,24
58| 7|7 200072-120 | RES, FIX COMP, 1200HM, 1/4W, 5%|RCR07G121JM MIL-R-39008 |RI56-T162
50 ({11 200072-220 | RES, FIX COMP, 2200HM, 1/4W, 5%|RCR07G221JM MIL-R-39008 |R32
60| 10l 1d [|200072-470 | RES, FIX COMP, 4700HM, 1/4W, 5%|RCR07G471JM MIL-R-39008 |R31,39,166,172
61| 211 211 |poo072-680 | RES, FIX coMpP, 6800HM, 1/4W, 5% |RCR07G681JM MIL-R-39008 |RI3,140-153
62 43 43 [200073-100| RES, FIX COMP, 1 K, 1/4W, 5% RCRO7G102JM MIL-R-39008 |R6,26,27,28,48
49,51,164,168~
171,173,175,
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Dlér_. " PAR L I DE IDENT. REV.
T2 MODEL 100X TS ST | 32274 [ PL131s12-0xx | pg
TITLE  pyp ASSEMBLY - READ/WRITE DWN.7 1. |APPROVAL _, |E.C.O.NO. | DATE SHEEY 12
- [ ~ T _
015 &-016, 7 TRACK DAYE o-i4~77 | 7 7701 1980 | 81776 |oF 2 Lsherrs
QUANTITY | CiPHER VENDOR NO. VENDOR OR REFERENCE
B Y 52 0 LT e $PEC NO | SPECIFICATION | DESIGNATOR
62 ITEM 62 CONTINUED FROM SH. 11 R182-185,187
63 | 214 21 200073~150 | RES, FIX COMP, 1.5K, 1/4W, 5% |RCR0O7G152JM MIL-R-39008 R4,11,19
64 12 ]2 200073-220 { RES, FIX COMP, 2.2K, 1/4W, 5% RCR07G222JM MIL-R-39008 |R36,165
6519 ]9 000073-470 | RES, FIX COMP, 4.7K, 1/4W, 5% RCR07G472JM MIL-R-39008 |R29,34,35
66 | 1 200073-820 { RES, FIX COMP, 8.2K, 1/4W, 5% RCR0O7G822JM MIL-R-39008 RI1I74
67 | 24 21 200074-100 | RES, FIX COMP, 10K, 1/4W, 5% RCR07G103JM MIL-R-39008 R25,30,122,124
126,128,130,
132,134
68 | 1|1 200074-150 | RES, FIX COMP, 15K, 1/4W, 5% RCR07G153JM MIL-R-39008 R33
69| 1]1 200074-240 | RES, FIX COMP, 24K, 1/4W, 5% RCR07G243JM MIL-R-39008 R50
70121 2 200074-270 | RES, FIX COMP, 27K, 1/4W, 5% RCR07G273JM MIL-R-39008 |R45,47
71| 14 14 200074-430 | RES, FIX COMP, 43K, 1/4W, 5% RCR07G433JM MIL-R-39008 |R5,8
721717 200074-470 | RES, FIX COMP, 47K, 1/4W, 5% RCR07G473JM MIL-R-39008 |R3 —
731717 200074-560| RES, FIX COMP, 56K, 1/4W, 5% RCR07G563JM MIL-R-39008 | R23
741717 200075-100] RES, FIX COMP, 100K,1/4W, 5% RCR07G104JM MIL-R-39008 RI2
751 7| 7 200075-330| RES, FIX COMP, 330K,1/4W, 5% RCR07G334JM MIL-R-39008 | R20
761 111 200081-510{ RES, FIX COMP, 510HM, 1/2W, 5% JRCR20G510JM MIL-R-39008 RI67
774 7| 7 200204-100| RES, VARIABLE, 10K, 5% ET34P103J ELECTRA
: MIDLAND R123,125,127,
129,131,133,
, 135
781 9 9 200204-200| RES, VARIABLE, 20K, 5% ET34P203J ELECTRA
4 MIDLAND R7,40,42
791 11 1 205250-500| RESISTOR PACK, 220 OHM 899-1-220 BECKMAN U129
gol 1] 1 205250-600| RESISTOR PACK, 330 OHM 899-1-330 BECKMAN U130
81
82
83| 9] 9 203017 I.C., HEX INVERTER, DIP SN15836N TEXAS INST. Ul1,13,16,100
103,105,123,
» 124,125
84| 9] 9 203021 I.C., QUAD 2 INPUT, DIP SN15846N TEXAS INST. U9,12,15,21,
’ 22,106,107,
109,110
85 :
86{ 4| 4 203041 I.C., DUAL J-K FLIP-FLOP DIP SN7476N TEXAS INST. [Ul119,120,121,1%7
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C".«! - DE IDENT. REV.
mﬁjvg}é’;r MODEL 100X PARTS LISY 32274 | PL 131512-0xx | 4B
o .C.O.NO. | DA
TITLE  pyR ASSEMBLY - READ/WRITE DWN “",',':3!:}_/3 ‘C(f’ NO TE | SMEET 13
-015 &-016, 7 TRACK DATE r/2% (A8 | &-17-/|or ! 1sHEers
QUANTITY |  CIPHER VENDOR NO. VENDOR OR REFERENCE
TeMPTh PART NO. BISCRIPTION SPEC. NO. SPECIFICATION | DESIGNATOR
Fuswmpene S SR R
g7 1818 203019 I.C., DUAL BUFFER, DIP SN15844N TEXAS INST. |uU4-8,14,101,
104
88 {13}13 03002 I.C., MONOSTABLE, DIP F9601PC FAIRCHILD U10,17,19,20,
23,102,111-117
89 | 21} 2 {203008 .C., OP-AMP 709 HC FAIRCHILD Ul-3
90| 8] 8 205061-004 WASHER FLAT - FIBRE 2191 JI.H. SMITH —_—
91| 4] 4 210030-171 STANDOFF HEX - BRASS 1/8 8100-B-0256 AMATOM
921313 206405-011 | SCREW, PAN, PHIL, STL, CAD. 4-40 x 5/16
93 |21 2 206408-011 | SCREW, PAN, PHIL, STL, CAD. 4-40 x 1/2
94 1 4| 4 206410-011 | SCREW, PAN, PHIL, STL, CAD. 4-40 x 5/8
951 31}3 207406-081 | NUT, HEX, RADIO, STL, CAD. § 4
96 | 3] 3 207408-021 | WASHER, FLAT, STL, CAD. SM. PAT
.260 MAX 0.D. # 4
97 1 3|3 207403-011 | WASHER, SPLIT LOCK, STL, CAD. [# 4
98 | 1] 1 731006-800 | LABEL, ASSY. CIPHER
99141 4 205061-001 | WASHER, FIBER 2161 H. H. SMITH
REF PDWGDWG 331512-300{ SCHEMATIC, READ/WRITE, RAW CIPHER
REF PWGPWG 131512-000 | PWB ASSY, READ/WRITE, RAW CIPHER
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UNDERLINED REFERENCE DESIGNATORS INDICATE MULTIPLE USAGE PARTS FOR TRACKS

NOTE:
., OOE IDENT. REV.
C"’h.ﬁf MODEL 100X PARTS LIST 32274 | PL 131510-0xx | 4B
Dol Nroguch
TITLE pyR ASSEMBLY - READ/WRITE DWN APEROVAL o [FCO-NO. | DATE |SHEET 14
-017 &-018, 9 TRACK DATE - - .. 77> | V480 | &-17-7¢|or 2 smerrs
QGUANTITY CIPHER VENDOR NO. VENDOR OR REFERENCE
TEM PART NO. BeSCaiPvION $PEC. NO. SPECIFICATION | DEsiaNATOR
1 1)1 731512-100 | PW BOARD-READ/WRITE CIPHER
2 |11 731510-500 | STIFFINER, LONG CIPHER
3 J1]1 731510-400 | STIFFINER BAR CIPHER
4 41]4 731501-300 | RETAINER, P/C CONNECTOR CIPHER
5 (21]2 35000-402 | SPACER CIPHER
6 |77]771 Pposo026 TEST POINT, .058 DIA 61181-2 AMP
7 {111 05068 CONNECTOR, PLUG (12 PIN) 03-09-2121 MOLEX P20
8 |12/194 pRo05012 PIN TERMINALS, MALE .093 DIA 02-09-2134 MOLEX (P20)
9 212 205061 CONNECTOR, DIP SOLDER PINS SRE-22-PD4J WINCHESTER pP21,22
1011141 210807 SWITCH, DUAL-IN-LINE 435166-2 AMP SWl
11§11 P05201 SWITCH, COVER 435489-1 AMP (SW1)
12 )21]2 211002 SOCKET, 14 PIN, DIP CA-14S-10SD CKT ASSY CORP|XU129,130
13
14 |1 131512-902 | SPEED KIT, 9 TK,12.5-25 IPS CIPHER
14 1 131512-901 | SPEED KIT, 9 TK, 25-45 IPS CIPHER
15 | 49 49| po01105-010 | cAP, DISC, .O0lUF. 500V 5HKS-S10 SPRAGUE C25-28,31,118
16 | 27| 2 201120-500 | CAP, DIP MICA, 5PF, 300V,*1/2PF|D153C050D0 SANGAMO c4,9,130
17 | 10] 1 p01121-220 | CAP, DIP MICA, 22PF, 300V, 5% [D153E220J0 SANGAMO CI2, 111
18 21]2 201121-470 | CAP, DIP MICA, 47PF, 300V, 5% D153E470J0 SANGAMO C271,22
19 { 10f 104 fpo1122-220{ capP, DIP MICA, 220PF, 300V, 5% |D153E221J0 SANGAMO Ccl7,20
201919 201122-300 | cAp, DIP Mica, 300PF 300v, 5% {D153E301J0 SANGAMO cT
21 |18/ 19 [R01122-510| cap, DIP MICA, 510PF, 300V, 5% |D153E511J0 SANGAMO C3,15
22 | 1¢| 18 01122-680 | CAP, DIP MICA, 680PF, 300V, 5% |D153E681J0 SANGAMO C6,11
231111 01148-001 | caP, POLYCARB, .00l1UF, 50V, 5% |625F1Al102J ELECTROCUBE [C24
24
251111 201148-470 | CAP, POLYCARB, .47UF, 50V, 5% |625BlA474J ELECTROCUBE |C109
26 .
27
28
29
301919 201158-001 | CAP, MYLAR, .001UF, 100V, 10% |WMF1D1 CDE C8
3115/ 15 [R01159-100 | CAP, MYLAR, .0lUF, 100V, 10% WMF1S1 CDE Cc13,29,30,112
-115

Y.L S Y



T fcooe iDENT. REV.
Cinliie MODEL 100X PARTS LIST 32274 | PL 131512-0xx |AF
Dot - racurts

TITLE  PWB ASSEMBLY - READ/WRITE DWN APPROVAL E.C.O.NO. | DATE | SHEET )5
-017 &-018, 9 TRACK DATE ' VAREDY. |A85Q) | &-17-/6 joF 7 LsHeers
QUANTITY CIPHER VENDOR NO. VENDOR OR REFERENCE
| i — e S PRI G S 5 . 5 ; g A T . e ,
32 |11 P01159-470 | CAP, MYLAR, .047UF, 100V, 10% [WMF1S47 CDE C110
33 | 38} 38] p01160-100 | CAP, TANT, 1UF, 35V, 10% CS13BF105K MIL-C-26655 %3,3,5";9,23,
17
34 [10] 10/ po1161-470 | CAP, TANT, 47UF, 6V, 10% CS13BB476K MIL-C-26655 [C16,116
35
36
37 fL46fta6l 02018 DIODE 1N914 CR1-16,17,100
38 _ -
39
40 |21} 21 po4o12 TRANSISTOR, PNP 2N3702 02,3,7,8,119
41 | 39{ 39 po4013 TRANSISTOR, NPN 2N3704 01,4,5,6,100
-117,120
4
42 |1 |1 204004 TRANSISTOR, PNP, AUDIO MPS6562 MOTOROLA Q118
43
44
45 {1 |1 p00013-100 | RES, MF, 1.00K, 1/10W, 1% RN55D1001F MIL-R-10509 |R37
46 [ 1] 1 P00013-221 | RES, MF, 2.21K, 1/10W, 1% RNS55D2211F MIL-R-10509 |R38
47 [1]1 500014-215 RES, MF, 21.50K, 1/10W,1% RN55D2152F MIL-R-10509 |R186
4g |2 |2 00013-511 [ RES, MF, 5.11K, 1/10W, 1% RN55D5111F MIL-R-10509 |R41,43
49 | 18| 18] po0013-562 | RES, MF, 5.62K, 1/10W, 1% RN55D5621F MIL-R-10509 |R9,10
so | 18| 18| po00014-100 | RES, MF, 10.00K, 1/10W, 1% RN55D1002F MIL-R-10509 |RI4,16
511919 D00014-182 | RES, MF, 18.20K, 1/10W, 1% RN55D1822F MIL-R-10509 |RI5
521919 000014-332 | RES, MF, 33.20K, 1/10W, 1% RN55D3322F MIL-R-10509 |R22
s3 |99 D00014-432 | RES, MF, 43.20K, 1/10W, 1% RN55D4322F MIL-R-10509 |RIS
54 —
s5 {11 P00071-120 | RES, FIX COMP, 12 OHM, 1/4W, 5% |RCR07G120JM  |MIL-R-39008 |R163
561919 200071-470 | RES, FIX COMP, 47 OHM, 1/4W, 5% |RCRO7G470JM  |MIL-R-39008 |R21
57 | 18] 18] p00072-100 | RES, FIX COMP, 100 OHM,1/4W, 5% |RCRO7G101JM  |MTL-R-39008 |RI7,24
581919 D00072-120 | RES, FIX COMP, 120 OHM,1/4W, 5%|RCR07G121JM MIL-R-39008 |RI54-162
59 |11 P00072-220 | RES, FIX COMP, 220 OHM,1/4W, 5% |RCR07G221JM MIL-R-39008 |R32
60 | 12l 12 po00072-470 | RES, FIX COMP, 470 OHM,1/4W, 5%|RCR07G471JM  |MIL-R-39008 |R31,39,166,172
61 | 27{ 27| p00072-680 | RES, FIX COMP, 680 OHM,1/4W, 5% |RCRO7G681IM MIL-R-39008 |RI3,136-153
62 | 51} 511 p00073-100 | RES, FIX COMP, 1K, 1/4W, 5% RCRO7G102JM MIL-R-39008 |RE,26,27,28,48
. 49,51.164,168-
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L fcoDE 1DENT. , REV.
ng:; 2F | mooer 100x PARTS LIST 32274 | PL 131512-0xx | pg
TITLE PWB ASSEMBLY - READ/WRITE DWN , - APPROVAL .. |E.C.O.NO. | DATE SHEEY 16
~017 & -018, 9 TRACK T S e ey
’ DATE §-4 - 75 /j Y980 | B-17-16 |or 2 Zsmeers
QUANTITY CIPHER VENDOR NO. VENDOR OR REFERENCE
ITEM )175)1 3 PART NO. BISCRIPTION SPEC. NO. SPECIFICATION | DESIGNATOR
62 ITEM 62 CONTINUED FROM SH. 15 171,173,175,
182-185,187
63 | 27 27 200073-150 | RES, FIX COMP, 1.5K, 1/4W, 5% RCR07G152JM MIL-R-39008 R4,11,19
641212 200073-220 | RES, FIX COMP, 2.2K, 1/4W, 5% RCR07G222JM MIL-R-39008 R36,165
65| 11 11 200073-470 | RES, FIX COMP, 4.7K, 1/4wW, 5% RCR0O7G472JM MIL-R-39008 R29,34,35
66 | 111 200073-820 | RES, FIX COMP, 8.2K, 1/4W,.5% RCR07G822JM MIL-R-39008 |R174
67 | 27 27 200074-100 | RES, FIX COMP, 10K, 1/4W, 5% RCRO7G103JM MIL-R-39008 |R25,30,122,124
126,128,130
132,134,118.
; 120
681111 200074-150 | RES, FIX COMP, 15K, 1/4W, 5% RCR07G153JM MIL-R-39008 R33
69 | 111 200074-240 | RES, FIX COMP, 24K, 1/4W, 5% RCR07G243JM MIL-R-39008 R50
701212 200074-270 | RES, FIX COMP, 27K, 1/4W, 5% RCR07G273JM MIL-R-39008 R45,47
71 1] 19 18§ 200074-430 | RES, FIX COMP, 43K, 1/4W, 5% RCR07G433JM MIL-R-39008 R5,8
721919 200074-470 ] RES, FIX COMP, 47K, 1/4W, 5% RCR07G473JM MIL-R-39008 R3
731919 200074-560 | RES, FIX COMP, 56K, 1/4W, 5% RCR07G563JM MIL-R-39008 |R23
741919 200075-100 ) RES, FIX COMP, 100K,1/4W, 5% RCR07G104JM MIL-R-39008 R12
751 9] 9 200075-330 | RES, FIX COMP, 330K,1/4wW, 5% RCR07G334JM MIL-R-39008 R20
76 | 1] 1 200081-510 | RES, FIX COMP, 510HM, 1/2W, 5% |RCR20G510JM MIL-R-39008 RI67
771919 200204-100 | RES, VARIABLE, 10K, 5% ET34P103J 'ELECTRA ‘
. MIDLAND R123,125,127,
129,131,133,
135,119,121
78 1 11 11 200204-200| RES, VARIABLE, 20K, 5% ET34P203J E/M R7,40,42
791111 205250~-500| RESISTOR PACK, 220 OHM 899-1+220 BECKMAN UI29 .
gof1]1 205250-600| RESISTOR PACK, 330 OHM 899-1-330 BECKMAN U130
81
82 :
83] 91 9 203017 I.C., HEX INVERTER, DIP SN15836N TEXAS INST. Ul1,13,16,100
103,105,123,
124,125
g4 11 11 203021 I.C., QUAD 2 INPUT, DIP SN15846 TEXAS INST. U9,12,15,21,22
106,107,109,110

5043 Cop



~ [CODE IDENT. REV.
T R A LN
?;‘"LT MODEL 100X PARTS LIST 32274 [ PL 131512-0xx | /B
TITLE pwR ASSEMBLY - READ/WRITE DWN ) " - "‘99!% D E.C.O.NO. | DATE |SHEEY 17
~017 &-018, 9 TRACK oare: .75 | & .2 | [1BO &1/ /6 |oF Z 2smHeers
QUANTITY | cipHenr VENDOR NO. VENDOR OR REFERENCE
ITEM 17019 PART NO. BISCRIPTION SPEC. NO. SPECIFICATION | DESIGNATOR
84 ITEM 84 CONTINUED FROM SH. 16 ulosg,18
851111 203036 I.C., QUAD 2 INPUT, DIP SN7438 TEXAS INST. |U123
86 | 515 203041 I.C., DUAL J-K FLIP-FLOP DIP SN7476N TEXAS INST. [U119,120,121
127, 126
87|88 203019 1.C., DUAL BUFFER, DIP SN15844N TEXAS INST. |u4-8,14,101,
104
88 [15]15¢ [203002 I.C., MONOSTABLE, DIP 9601 PC FAIRCHILD U17,19,20,23,
: 102,111-118,
[ : 122, 10.
g9 | 271 21 |203008 I.C., OP-AMP 709 HC FAIRCHILD Ul-3
90 |8 |8 b05061-004 | WASHER, FLAT - FIBRE 2191 H. H. SMITH |—
91 |4 |4 b10030-171 | STANDOFF, HEX - BRASS 1/8 8100-B-0256 AMATOM
92 3|3 206405-011 | SCREW, PAN, PHIL, STL, CAD. 4-40 x 5/16
93| 212 206408-011 | SCREW, PAN, PHIL, STL, CAD. 4-40 x 1/2
94 | 4| 4 206410-011 | SCREW, PAN, PHIL, STL, CAD. 4-40 x 5/8
95131} 3 207406-081 | NUT, HEX, RADIO, STL, CAD #4
96 | 3|2 207408-021 | WASHER, FLAT, STL, CAD. SM. PAT
.260 MAX O.D. #4
971313 207403-011 | WASHER, SPLIT LOCK, STL, CAD. [#4
98 |'1}1 731006-800 | LABEL, ASSY. CIPHER
99 | 4| 4 205061-001 | WASHER, FIBER 2161 H. H. SMITH
REF PWGPWG,  |331512-300 | SCHEMATIC, READ/WRITE, RAW CIPHER
REF PWGPWG]  |131512-000| PWB ASSY, READ/WRITE, RAW CIPHER
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NOTL: UNDERLINED REFERENCE DESIGNATORS INDICATE MULTIPLE USAGE PARTS FOR_TRA K9S

_ DE IDENT. REV.
?jg:mr MODEL 100X PARTS LIST ](32274 PL 131512-0xx |28
TITLE  pup ASSEMBLY - (-019) 9 TK, R/W, 75 IPS  [DWNV.P APPROVAL = |E.CO.NO. | DATE ~|SHEET 13
(-020) 9 TK, RAW, 75 IPS  [oave o ja7c] L %5 /| 1A8BO |[&-17-76 [or 2z sueers
o] ekt wo suscairrion Ve el | aerterarion | octiauaron
1 |1 |1 731512-100| PWB - READ/WRITE CIPHER
2 |1 [1 731510-500| STIFFENER, LONG CIPHER
3 |1 ]2 731510-400| STIFFENER, BAR CIPHER
4 {4 |4 731501-300| RETAINER, P/C CONNECTOR - |CIPHER
5 |2 {2 735000-402| SPACER CIPHER
6 |77]77 205026 TEST POINT, .058 DIA 61181-2 AMP
7 1)1 205068 CONNECTOR, PLUG (12 PIN) 03-09-2121 MOLEX P20
g |12]12 205012 PIN TERMINALS, MALE .093 DIA 02-09-2134 MOLEX (P20)
9 |2 {2 205061 CONNECTOR, DIP SOLDER PINS SRE~29-PD4J |WINCHESTER p21,22
10
11
12
13 )
14 ,
15 | 48] 48 201105-010| CAP, DISC, .0lUF, 500V 5HKS-S10 SPRAGUE Cc25-28,31,118-
120,122-129
16 |9 ]9 201120-500| CAP, DIP MICA, 5PF, 300V,+1/2PF| D153C050D0 SANGAMO c130
17 (1|1 201121-220| CAP, DIP MICA, 22PF,300V, 5% D153E220J0 SANGAMO Cl11
18 |11 201121-470f CAP, DIP MICA, 47PF, 300V, 5% D153E470J0 SANGAMO c21,22,100-108
19 | 19| 19 201122-220] CAP, DIP MICA, 220PF, 300V, 5% | D153E221J0 SANGAMO C17,20,7
20 2 201121-470| CAP, DIP MICA, 47PF, 300V, 5% D153E470J0 SANGAMO c21,22
2119 |9 201122-510| CAP, DIP MICA, 510PF, 300V, 5% | D153E511J0 SANGAMO |cis
22 10 201149-022| cap, DIP MICA, .0022UF, 50V, 5% | RA2A222J IMB C18,100-108
23 | 10] 10 201148-001] CAP, POLYCARB, .001UF, 50V, 5% | 625F1A102J ELECTROCUBE _|C24,14 .
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C !_“n\ ODE IDENT. REV.

mgz:m MODEL 100X PARYS LIST r32274 PL131s12-0xx | gp

TTLE  pup ASSEMRLY - (-019) 9 TK, R/W, 75 IPS ~ |owN \/ P. APPROVAL E.C.O.NO. | DATE  [sHEET 19

(-020) 9 TK, RAW, 75 IPS DATE G _24-75 7/(}//5 %/, (180 | E- 1] f6.|or 2 sHeers

'_'__‘_ffa?:, 225" N_.i':;" ENRO. BICLRIPTION v::c&oango s::;‘:?cztft:u D.:SFI‘GR:::YC;R

— S o ks _ e em——— e — —— S o a— ! Bl

24 |1 201149-022| CAP, POLYCARB, 0022UF 50V, 5% | RA2A222J 1B c18

25 {1 |1 201148-470| CAP, POLYCARB, .47UF, 50V, 5% 625B1A474J ELECTROCUBE [C109

26 |9 201122-470| CAP, DIP MICA, 470PF, 300V 5% D153E471J0 SANGAMO cé

27 19 |9 201148-100| CAP, POLYCARB, .l1UF, 50V, 5% 650B1A104J ELECTROCUBE [C10

28

29

30 [ - 119 201160-100{ CAP, TANT, 1 UF, 35V, 10% CS13BF105F MIL-C-26655 [C1,2,117

31 |15f 15 201159-100| CAP, MYLAR, .0lUF, 100V, 10% WMF1S1 CDE c%%éz9,30,112

32 {1 |1 201159-470] CAP, MYLAR, .047UF, 100V, 10% WMF1S47 CDE C110

33 | 20] - 201160-100| CAP, TANT, 1UF, 35V, 10% CS13BF105K  |MIL-C-26655 [cl.2, ,23,117

34 | 10[ 10 201161-470| CAP, TANT, 47UF, 6V, 10% CS13BB476K MIL-C-26655 |Cl16,116

351919 201168-330] CAP, TANT, .33UF, 35V, 10% CS13BF334K MIL-C-26655 C5

36 | - a5 202018 DIODE IN914 CR1-16,100

37 fLas| - 202018 DIODE 1N914 CR1-16,17,100

38 | 20| 20 204007-500] TRANSISTOR - NPN 2N2222 Q1,4,5,6

39 | 18] 18 204026-010 TRANSISTOR - PNP 2N5355 Q2,3

40 |3 |3 204012 TRANSISTOR, PNP 2N3702 Q7,8,119

41 | 19| 19 204013 TRANSISTOR, NPN 2N3704 Q100-117,120

42111 204004 TRANSISTOR, PNP, AUDIO MPS6562 MOTOROLA Q118

43| 9 200014-154 RES, MF, 15.8K, 1/10W, 1% RN55D1582F MIL-R-10509 |R118,120,122
124,126,128,
130,132,134

R E 200013-511 RES, FF, 5.11K, 1/10W, 1% RN55D5111F MIL-R-10509 |R118,120,122,
124,126,128,
1307132.134"
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4

. - ICODE IDENT. REV.
Cicher MODEL 100X PARTS LIST [32274 | PL 131512-0xx | 5
TITLE Lup ASSEMRLY - (-019) 9 TK, R/W, 75 IPS DWN \/. P A:PROY/Alq E.C.O.NO. | DATE SHEET 20
(-020) 9 TK, RAW, 75 IPS DATE §-24-75 §2/7<§ /1%5 V980 | 8-/7-76 |oF 2 2smEers
ITEM nqt.,’:)’zmw PART NO. BISCRIPTION Verec, No SPECIFICATION :::l‘o‘:::;n
==£’r‘_f.. 2
45 |1 |1 200013-100f RES, MF, 1.0K, 1/10W, 1% RN55D1001F. |MIL-R-10509 |R37
46 |1 |1 200013-221f RES, MF, 2.21K, 1/10W, 1% RN55D2211F MIL-R-10509 |R38
47 {11 200014-215| RES, MF, 21.5K, 1/10W, 1% RN55D2152F MIL-R-10509 |R186
48 11 |1 200013-51Y RES, MF, 5.11K, 1/10W, 1% RN55D5111F MIL-R-10509 |R41
49 | 18{ 18 200013-562| RES, MF, 5.62K, 1/10W, 1% RN55D5621F MIL-R-10509 {R9,10
50 | 18f 18 200014-100] RES, MF, 10.0K, 1/10W, 1% RN55D1002F MIL-R-10509 |R14,16
5119 |9 200014-182| RES, MF, 18.2K, 1/10W, 1% RN55D1822F MIL-R-10509 |R15
52 19 }9 200014-332| RES, MF, 33.2K, 1/10wW, 1% RN55D3322F MIL-R-10509 |R22
53 {919 200014-432) RES, MF, 43.2K, 1/10W, 1% RN55D4322F MIL-R-10509 |[R18
54 (11 200073-910f RES, FIX COMP, 9.1K, 1/4W, 5% RCR0O7G912JM |MIL-R-39008 |R45
5s |11 200071-120f RES, FIX COMP, 120HM, 1/4W, 5% | RCRO7G120JM |MIL-R-39008 |R163
56 [ 9|9 200071-470) RES, FIX COMP, 470HM, 1/4W, 5% | RCR0O7G470JM |MIL-R039008 |R21
57 | 18| 18 200072-10( RES, FIX COMP, 1000HM, 1/4W, 5%| RCRO7G1l01JM |MIL-R-39008 |R17,24
581919 200072-12Q RES, FIX COMP, 1200HM, 1/4wW, 5%| RCRO7G121JM |MIL-R-39008 |R154-162
59 [1]1 200072-22( RES, FIX COMP, 2200HM, 1/4W, 5%| RCR07G221JM |MIL-R-39008 |R32
60 | 12 12 200072-47(Q RES, FIX COMP, 4700HM, 1/4W, 5%| RCRO7G471JM |[MIL-R-39008 |[R31,39,166,172
61| 27) 27 200072-6890 RES, FIX COMP, 6800HM, 1/4W, 5%| RCR07G681JM [|MIL-R-39008 |R13,136-153
62 | 38| 38 200073-10J RES, FIX COMP, 1K, 1/4W, 5% RCR0O7G102JM |MIL-R-39008 |R6,26, 28,
48,%39,51,7164,
168-171,173,
‘ 175,187
639 200072-18( RES, FIX COMP, 180 OHM, 1/4W,5%| RCRO7G181JM |MIL-R-39008 R27
64] 2 200073-22(Q RES, FIX COMP, 2.2K, 1/4W, 5% RCR07G222JM |MIL-R-39008 | R36,165
65| 13 11 200073-47(¢ RES, FIX COMP, 4.7K, 1/4W, 5% RCR07G472JM |MIL-R-39008 |R29,34,35
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;m, o~ i ODE IDENT. REV.

IO MODEL 100X PARTS LIST r32274 PL 131512-0xx | BB

NTLE bR ASSEMBLY - (-019) 9 TK, R/W, 75 IPS DWN V/, P, APPROVAL E.CO.NO. | DATE |SHEET 2]

(-020) 9 TK, RAW, 75 IPS DATE 9 24 -7C 2/’5 /2““75 \G 80 | ¢-1{-76|oF 22 sHeers

TEM QUANTITY CIPHER DISCRIPTION VENDOR NO. VENDOR OR REFERENCE

| foob20 1 PART O | e E——— _SPEC. NO.___ | SPECIFICATION | DRSIGNATOR

66 |1 |1 200073-820|{RES, FIX COMP. 8.2K, 1/4W, 5% RCR0O7G822JM |MIL-R-39008 |[R174

67 |36]36 200074-100|RES, FIX COMP, 10K, 1/4W, 5% RCRO7G103JM  [MIL-R-39008 |R25,30,1,2

68 |1 |1 200074-150|RES, FIX COMP, 15K, 1/4W, 5% RCRO7G153JM [MIL-R-39008 |R33

69 |1 |- 200074-180fRES, FIX COMP, 18K, 1/4W, 5% RCRO7G1g3JM |MIL-R-39008 [R50

70 |1 |1 200074-270(RES, FIX COMP, 27K, 1/4W, 5% RCRO7G273JM  [MIL-R-39008  [R47

71 |18}18 200074-430|RES, FIX COMP, 43K, 1/4wW, 5% RCRO7G433JM |MIL-R-39008 |R5,8

72 |9 |9 200074-470|RES, FIX COMP, 47K, 1/4W, 5% RCRO7G473JM  |MIL-R-39008 |R3

73 19 |9 200074-560| RES, FIX COMP, 56K, 1/4W, 5% RCR0O7G563JM [MIL-R-39008 |R23

74 {9 |9 200075-100f RES, FIX COMP, 100K, 1/4W, 5% RCR07G104JM [MIL-R-39008 |R12

75 |9 |9 200075-330| RES, FIX COMP, 330K, 1/4W, 5% RCR07G334JM [MIL-R-39008 [R20

76 |1 |1 200081-510| RES, FIX COMP 51 OHM, 1/2W, 5% | RCR20G510JM |MIL-R-39008 |R167

77

78 {10} 10 200204-200} RES, VARIABLE, 20K, 5% ET34P203J E/M R7,40

79 205250-500] RESISTOR PACK, 220 OHM 899-1-220 BECKMAN Ul29

80 205250-600] RESISTOR PACK, 330 OHM 899-1-330 BECKMAN Ul3o0

g1 |- 19 200204-100] POT, 10K, CERMET ET34P103 ELECTRA/MID. |R119,121,123,
125,127,129,

82 131,133,135

83 |9 {9 203017 I.C. HEX INVERTER, DIP SN15836N TEXAS INST. |Ul11,13,16,100
103,105,123,
124,125

ga [11]11 203021 I.C. QUAD 2 INPUT, DIP SN15846 TEXAS INST. |U9,12,15,21,22
106,107,109,
110108,18

85
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Cf”""“r PARTS I.IST ODE IDENT. Pl. REV
) MODEI, 100X 32274 131512-0xX |AP
TIMLE  pyR ASSEMBLY - (-019) 9 TK, R/W, 75 IPS DWN Vv, 2. |ATPROSAL g, |FED M| DRTE ST 22
(-020) 9 TK, RAW, 75 IPS DATE 9 .34 75 f)’ ~ 1 VA8O | &=11-76|5¢ 7 zsmeers
QUANTITY CiPMHER VENDOR NO. VENDOR OR REFERENCE
TEM 03902¢ PART NO. DISCRIPVION SPEC. NO. SPECIFICATION | DESIGNATOR
. P~ il oA e S e TSR SRS e i e i e . - g —_— [ ey ——r o=y rmepee—
86 |5 |5 203041 I.C. DUAL J-K FLIP-FLOP DIP SN7476N TEXAS INST. 119,120,121,
127,126
87 |8 {8 203019 I.C, DUAL BUFFER, DIP SN15844N TEXAS INST. U4-8,14,101, s
104
88 |14~ 203002 I.C., MONOSTABLE, DIP F9601 PC FAIRCHILD U10,47,19, 20, !
102,111-118; |
89 2727 203007-300] I.C. OP-AMP LM318H NATIONAL 0112-23 ]
% - {13 203002 I.C., MONOSTABLE, DIP F9601 PC FAIRCHILD uil7,19,20,102,
88 , 111-118,122
92 |3 |3 206405-011} SCREW, PAN HD, PHIL, ST. CAD. 4-40 x 5/16
93 |2 |2 206408-011] SCREW, PAN HD, PHIL, ST. CAD. 4-40 x 1/2
94 |4 |4 206410-011f SCREW, PAN HD, PHIL, STL, CAD. 4-40 x 5/8
95 |3 |3 207406-081] NUT, HEX, RADIO, STL, CAD. # 4
96 {3 |3 207408-021| WASHER, FLAT, STL. CAD, SM. PAT.
.260 MAX OD 4
97 {3 |3 207403-011] WASHER, SPLIT LOCK, STL, CAD. 4
98 |1 |1 731006-800| LABEL, ASSY CIPHER
99 |4 |4 205061-001] WASHER, FIBER 2161 H.H. SMITH
100}6"|6" 208500-298] WIRE-BUS, TINNED COPPER 22 AWG. | 298 ALPHA
101 5"}5" 209100-052| TUBING TEFLON TFT-200/22-1 |ALPHA
F*90 81 8 205061-004 | WASHER, FLAT - FIBRE 2191 {. H. SMITH
*g1] 41 4 210030-171| STANDOFF, HEX - BRASS 1/8 8100-B-0256 AMATOM
REF |[DWGDW( 131512-000} PWB ASSY READ/WRITE RAW CIPHER
REF| v/ 331512-319| SCHEMATIC-READ/WRITE CIPHER
RFEF Vv 331512-320| SCHEMATIC- READ AFTER WRITE CIPHER
M [TEM NOy OUT OF SeQUENCE ,
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WD W e TSN GG WGy W .

;r Cipher | PART: LIS§ 2274 | PL /3/5.f/‘~0;\/;<§ b
Tited -0 FOR 25-45 |F5 10WNG BoiDy |REPROVAL 5C.O.ND, | DATE  |suzzy )
.5/"{50 KIT-7 TRACK (-02_ FOR 12.5-25 ! PS !DAYEJ_/g‘__I,;?ﬁ' wr i) OF } SHEETS:
_'_':j ;:/‘_2'}” Pﬁ\':;‘f:o. DESCRIPTION __;____m vggfc?i:g.o' szséxifcarojn onsss?z?ei;zgén _
B THIE SPEED OPTION LIST REIATES DIRECTLY
RN 70 |REF DESIGNATORS & QTYS ON DPWGES : |
IR /3/510-00/)& 003
] /31512-00/ &-003 |
(7 1=1 |20149-022 |CAP_POLYCARB_.0022 Mfd 30154 RA2A222J | IMB C ¢ d

2 |=| 7| leonss-0e8| cAP_poLycRB, .00s8Mpl 50V 57 Ra2 AGE2J | IMB | ¢4
3 . D , | |
F =) 120069-047|CAP, POLYCARB, 0047 Mfd 50154 RA2ZA472d | [ ME c18
5 1= 201149100\ CAP, POLYCARB. .0l M¥d, 50V, 37| RA2A103J | IMB C I8
.6._,,__ ‘ . Lo - | :

711 =1 |20/149-068|CAP, POLYCARB.0068 Md 50157 RA2A6821| IMB C19

31 =| )| |201149-330| CAB. POLYCARB .033 MFd 50Y 570 RA2A3331 | IMB c /19
A . \ - |
107 b 20/149-022|CAP, POLYCARB, .0022 MFd S0VSAARAZA222 J | IMB  |L102-C108 |
/| =1 7| _|201149-100|CAP, POLYCARB, .OI Mfd 50V, 5 /5 RA2A103J | /MB cloz2-Ciog
)2 . ' - |

/3:/4] ~|__ 1200074100\ RES, FIX COMP 10K, YaW 57| RCRO7 Rl RZ
14|~ 1] 20007351 RES, FIX COMP, 51K /AW, 54 RCRO7 £l R2



X

fw 93’" § PARTS LiST e | 7 /szsm i
T 01 FOR 25-45 /Pa)s sy czwpr"g}“ 0 ; 5'5' ! f;f»f"::f:v /-
Fé£D KIT- QTRACK \-02 FOR 12.5-251P5 Jpitig iz 75 0 v " 1} 5 o / s
VOBANTITY CipMER VENDOR NO. | vinomea £ | REFETENIT 0
i ]} 0,3! PART NO. DESCRIFTION | SPEC ND.  CTETIEICATION '; pE5158 008 ]
3 §_; | | THI5 SPEED OPTION LI5T mm‘ré'j DireCcTLY L]
e 70 \REF DESIGNATORS & QY5 ON Pwes : | R
R /31510-002 & Jo4 ) : e
| /31512-002 £-004 ~ | ?
1 191=| |2om9-022|CAP_POLYCARB, .0022 Mfd S0V 54| RazAz22d | _IMB <4
| 2 1—191 1201149-068} CAP_POLYCARB, 0068 MFd 50V 50| RA2AC82J | IMB | C 4 i
R . 3 | | <
| 4 11| = | |20049-047|CAP POLYCARB 0047 Mtd, 50058 RA2A472d | |MB c 18 i
5=\ 1| |20149.100|CAT, POLYCARB .01 MAd, 50V, 5/ RAZAIO3) | IMB__ | 18
4 & e — —— L -
| 71 11=1 |201/149-068|CAP_POLYCARB.006E ML 50V 554 RAZA682d| IMB | CJ9 )
81— 1| |20/149-330|CAP, POLYCARB 033 Mfd 50157 RAZA333) i IMB | C/9
I . - | | | :
10 19| =1 \C0I49-018\CAP, PoLYCARB, .0022 AL S0VS/ARACA222 J | IMB _ |C100-C108
11 =191 1201149-100|CAP, PoLYCARB_ .01 Mrd 50V, 55| Ra24103J | /MB___ icl00-Clo8
szl |1 * ] |
31181 -1 1200074-100\RES, FIX CoMP 10K, Y4 W 5%\ RcRO07 R RZ
 14]— 1/8] _|2000735I01RES, FIX COMP, 5,/K /AW, 5 /| RCRO7 K/ R
5cad-Lne ;



ADDENDUM A

PHASE-ENCODED RECORDERS

This addendum presents operation and maintenance in the basic manual covering NRZ! models. Sections
information on Cipher Model 100X phase-encoded of the basic manual which are applicable to phase-
recorders, Series 100640 and 100660, covering areas encoded recorders are omitted in this addendum.

in which such information differs from that presented
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SECTION Al

DESCRIPTION AND SPECIFICATIONS

Al-1.  GENERAL

A1-2.  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
12.5ips

(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
manual)

(see paragraph 4-29, basic

f. Facade color (white is standard)

A1-3.  PURPOSE

Ai-4. The recorder is designed to 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
IBM-compatible, phase-encoded format. Data record-
ed by a Model 100X recorder is completely recoverable
by IBM or similar equipment.

A1-5. MECHANICAL AND ELECTRICAL SPECIFI-
CATIONS

Al1-6. The mechanical and electrical specifications for
the recorder are presented in Table A1-1.



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.

0.5inch (1.27 ¢m)
1.5 mil (0.04 mm)

10.5 inch (26.67 cm)

8 ounces (226.8 grams)

1600 bpi

Table A1-1. 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 Displacement Error:

1600 bpi

Beginning-of-Tape (BOT) and End-

of-Tape (EOT) Detectors

Interface

Electronics

Operating Temperature
Relative Humidity

Altitude

45/37.5/25/18.75/ 12.5 ips
2to45ips

3% (max., byte-to-byte)
1%

+
+ 1% (max.)

150 ips (nom.)

8.0 (+ 0.55) msat45ips

0.19 (+ 0.02) inch
(0.48 (+ 0.05) cm)

150 microinches
(0.004 mm), max.

Photoelectric (IBM-compat-
ible)

DTL (Low True)

All Silicon

2°to 50°C

15 to 95%, noncondensing

20,000 feet
(6096 meters) max.

Table A1-1. Mechanical and Electrical Specifications (Continued)

Al-3







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)

A2-1






SECTION AlV

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. NRZI writing relies on
a single change of polarization on the tape to represent
a logical 1, while no change represents a logical O
within a time frame. PE writing involves a change
of polarization for both the logical 1 and O; however,
phasing is the key difference with respect to NRZI. The
major advantages of PE over NRZl 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 foliowing features of PE writing highiight
its basic operational differences with respect to the
NRZI format:

a. A change from negative to positive
polarity is a 1 bit.

b. A change from positive to negative
polarity is a O bit.

c.  Two consecutive 1 bits must be separated
by a change from negative to positive
polarity.

d.  Two consecutive 0 bits must be separated
by a change from positive to negative
polarity.

e. There must be a change of polarity at
each data bit time.

f. 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 O bits.

Ad-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, In NRZ! 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 maximuimn case wouid 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 PE
writing. Figure A4-1 indicates the tape magnetization
waveforms involved in PE writing.

A4-5. PHASE-ENCODED FORMATTING

A4-6. There are some similarities between PE and
NRZ! 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:

a. Forty bytes of all 0’s (including the
parity bit).

h.  One byte of all 1’s (including the parity
bit).

A4
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c.  The data bytes.
d. Onebyteofall 1's.

Forty bytes of all O’s..

o

A4-7. A phase-encoded tape requires an iden-
tification burst of all 1’s or 0’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 0.5-inch
minimum gap is referenced from the identification
burst. The typical distance for a load gap is 3.75 inches.

A4-8. 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 0’s written in all channels
except 1, 3, and 4. Technically, channels 0, 5, and P
may contain something other than all 0’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
(WDS), Write Reset (WRS), and Select inputs. The
WDS clocks the data into the type D 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 (SD) 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
applicabie to all tracks. Figure A4-4 presents a write

timing diagram.

" alternate 15-volt supply

A4-13. A low pulse or level applied to J102, pin L,
in conjunction with the WDS, will cause a positive
flux reversal when the following conditions exist:
it is the initial WDS 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
J102, pin L, in conjunction with the WDS 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 WDS of an identification burst, postamble, or
file mark. The data is inverted by U2C and presented to
the D input of write register UT1B.

A4-14. WRITE REGISTER. The write register, U11B,
is an edge-triggered, type D flip - flop with Direct Clear
(Cp) and Direct Set (SD) inputs. Assuming that the
register is enabled (Cpy and Spy high) and the Q output
is in its reference (low-level) condition, a high at the
D input presented coincidentally with the high-going
edge of the clock will transfer the D condition to the
Q output. Obviously, the Q output will be opposite
that of Q while CD and SD are high. Now, alow level
would have to be present at the D 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 C input
while Sy is high would also return Q to a low level.
A4-15. WRITE DRIVER. The write driver, U101,

is an open-collector 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 U101, pin 5. At the same time,
pins 1 and 2 of U101 will be high, shutting off the
second output transistor and thus preventing current
flow at U101, pin 3.

A4-16. Write current is supplied through a transistor
switch, Q1, from a 5-volt source (WS installed). The
(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
R16. 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 SD input, followed by the CD
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

1008354,

A4-3
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created by C3. The relationship of Cp 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 Cpy,
SD’ and the 5-volt switch. Figure A4-6 illustrates the
requirements for data recording of a typical data block.

A4-17. DATA RECOVERY

A4-18. 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 miilivolts 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 R111, are selected for roll-off, which is
dependent upon the maximum data rate required.
R105, R106, 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 TP105.

A4-20. The output of the first-stage amplifier is filtered
by a single-pole, low-pass filter consisting of R113,
R114, and C108. The 3-dB point is selected at three
times the fundamental data rate. Refer to the table on
Drawing No. 331552-300, Section VI, 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 AND gate. The threshold circuit
sets the bias level of UT04B, 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 UT04A of the comparator. The negative peaks
at TP105 charge C116 through R121 and CR109. The
negative rectified level attained at TP106 is determined
by the voltage divider formed by R121 and R122. 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 UTO4A 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 (W8 jumper installed) with the Write mode
selected. The Read signal at UT3E, 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. Thesumof the currents through
R28, 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 U16, pin 6, or TP18. A comparison
of the level at TP18 with that of TP106 (during data

transmission) will determine the percentage threshold.

A4-7



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 TH1 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 with a singlc-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. U1S5 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
U17A. The pulse width will be approximately three-
quarters of the start ramp.
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OPER. MODE THRESHOLD SELECT % THRESHOLD
TRJI\TSPPEORT JUMPER WRITE READ TH1 TH2 15 25 40 TP16 TP17
==%mi=====%===w=l

RAW w8 X HIGH HIGH X HIGH HIGH
RAW ws X HIGH HIGH X LOwW HIGH
RAW w8 X HIGH Low X LOwW LOW
R/W w9 X N/A N/A N/A | N/A | N/A N/A N/A
RW w9 X Low HIGH X HIGH HIGH
RW w9 X HIGH HIGH X LOW HIGH
RW w9 X HIGH LOow 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.  Write data records using one of the
following methods:

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

(2) If all-1’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.

b. Each read channel is provided with a gain

adjustment potentiometer  (as R105,
for channel 1). Monitor TP106 - 906
(for channels 1 through 9) and adjust

R105 - 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
-1.5V \

AVG.

Figure A5-1. Read Channel Gain Adjustment Trace
NOTE

Modification of threshold circuit
does not affect read level adjust-
ment on phase-encode board.

A5-3.  SKEW ADJUSTMENT

A5-4. Deskew requirements for phase-encoded data
differ somewhat from those for NRZ| 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.

AS5-5. 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 masterskew 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 AVII

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.

AT7-1
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- . CODE IDENT. REV.
oo MODEL 100X PARTS LIST 32274 | PL 131552-0xx | )y
nn; - DWN |// .+  |APPROVAL E.C.O.NO. | DATE |SHEEYT 7
PWB ASSY - PHASE ENCODE DATE. ., - e 7-2/ /*|oF ¥ sHEETS
QUANTITY CIPHER VENDOR CR VEMDOR OR REFERENCE
TEMTT L2 [13 | PART NO. | DESCRIPTION SPEC. NO. SPECIFICATION DES!GNATOR}_—_%
1 11}l |131552-101] PWB - PHASE ENCODE CIPHER
2 1 {1 |731006-800] LABEL, ASSY CIPHER
3 131552-501| SPEED KIT, 12.5 IPS CIPHER
3 1 131552-502| SPEED KIT, 18.75 IPS CIPHER
3 1 ]131552-503| SPEED KIT, 25 IPS CIPHER
4 |1 1 | 731510-400| STIFFNER, BAR CIPHER
5 |1 1 | 731510-500/ STIFFNER, LONG CIPHER
6 |2 |22 |735000-402| SPACER CIPHER
7 |4 |44 |731501-300] RETAINER, P/C CONN. CIPHER
8
9 feffeflref 531552-600| JUMPER TABLE CIPHER
10 )2 |2 ]2 |205061 CONN. DIP SOLDER PINS SRE29PD4J WINCHESTER |J21,J22
11 1|1 | 205068 CONN. PLUG (12 PIN) 03-09-2121 MOLEX P20
12 1|1 |210145 HEATSINK PA2-1CB IERC Q5
13 2 |2 | 211002 I.C. SOCKET (14 PIN) CA-14-S-10SD [CKT.ASSY CORP|I.C.23,24
14 p2 p2 |12 | 205012 PIN, TERMINAL, MALFE 02-09-2134 MOLEX P20
15 83 B3 |83 | 205026 TEST POINT 61181-2 AMP
16
17
18
19|19 |90 |201103-100] cap. ceEraMic DISC, .001 uf SHK-D-10 SPRAGUE C117-917
20 |65 5 |65 201105-010f CAP. CER. DISC, .01 uf, 500 V |SHKS-S10 SPRAGUE C4-9,14-17.20,
22,105-905,107-
907,112-912,

RAh4? £nd



CODE IDINT, } REV.
L - MODEL 100X PARTS LIST 32274 | PL 131552-0xx | A/
T DWN . . |APPROVAL E.CO.NC. | DATE |SHEer -
PWB ASSY - PHASE ENCODE DATE Ll i” ! 7 -loF  SHEETS
QUANTITY CIPHER VENDOR OR VENDOR OR REFERENCE
MY 7o) 131 PART NO. 3 DESCRIPTION SPEC. NO. | SPECIFICATION | DESIGNATOR |
ITEM 20 CONTINUED C114-914,115-
915,118-918,
21
22
23
24
25
26 | 9 9 CAP. (FACTORY SELECT) T.B.D. C101-901
27 CAP. (FACTORY SELECT) T.B.D. €102-902
2819 ]9 CAP. (FACTORY SELECT) T.B.D. C106-906
29
30
31
32 201159-470| CAP. MYLAR, .047 uf, 100 V, 5% |WMF1S47 CDE c3
33 201148-100] CAP. POLYCARB, .luf, 50 V, 5% |RA2A104J IMB €103-903
34
35 ({1 {1{1 |201149-047| CAP. POLYCARB, .0047 uf 50V, 5%|RA2A472J IMB c19
36
37
381111 |201148-470| CAP. POLYCARB, .47 uf, 50 V, 5%|RA2A474J IMB c2
39 | |
40 [18 f18 {18 201121-100| CAP. DIPPED MICA, 10pf,300V,+% |D153C100DO SANGAMO C113-913,110-
a1 910
4219199 |201122-330} CAP. DIPPED MICA, 330pf,300V,5%|D153E331J0 SANGAMO C104-904

5043 Cbg



. CODE IDENT. REV. |
¢ n woos. 100x  PARTS LIST 32274 | PL y31550-0xx |
s
TITLE DWN /7.7 APPROVAL E.C.O.NO. | DATE SHEET =
PWB ASSY - PHASE ENCODE DATE - < ALY {77 ] 74 oF  sHeETs
QUANTITY CIPHER VENDOR OR VENDOR OR REFERENCE
ITEMET T2 I3 | PART NO. DESCRIPTION SPEC. NO. SPECIFICATION DESIGNATOR #
43 11 11f1}f201122-200F CAP. DIPPED MICA, 200pf,300V,5%| D153E201J0 SANGAMO c21
441919119 201122-220f CAP. DIPPED MICA, 220pf,300V,5%[D153E221J0 SANGAMO Cl1i1l-911
45
46
47 1 5 51201160-100f CAP. TANT, 1 uf, 35 VvV, 10% CS13BF105K MIL-C-26655 C10-13,18
48 1 {1 201160-470 CAP. TANT, 4.7 uf, 35 VvV, 10% CS13BF475K MIL-C-26655 Cl
49 187 187 I87 | 202018 DIODE IN914 CR1-6,101-109
201-209,301-
309,401-409.
501-509,601-
609,701-7009,
801-809,901-
909
50
51
52
53
54
55
56| 1] 111} 203036 I.C. QUAD 2 INPUT SN7438N T.I. I.C.25
57
58 |19 {19 |19 | 203008 I.C. OPERATIONAL AMPLIFIER UA709HC FAIRCHILD |I.C.16,102-902
103-903
59 ,
60 5 203013 I.C. DUAL D FLIP FLOP MC7479P MOTOROLA I.C.7-11
61 203016 I.C. DUAL 4 INPUT SN15830N T.I. 1C5
62 5 203017 I.C. HEX INVERTER SN15836N T.I. 1c1,2,6,12,13

ENnAN ~ nn



. . CODEIDENT| REV.
‘! T MODEL 100X PARTS LIST 32274 | PL sicsoooxx |
TITLE DWN i/ .- APPROVAL is.c.o. NO. | DATE  |sHesr
PWB ASSY - PHASE ENCODE DATE ~ . -7 i RN V. -7 iOF  SMEETS
QUANTITY CIPHER VENDOR OR VENDOR OR REFEREMCE
TEMET RS 3] PART NO. ESCR"’"ON SPEC. NO. SPECIFICATION DESIGNATOR =7J
63 |8 |8 |8 |203019 I.C. DUAL 4 INPUT SN15844N T.I 1C3,4,17-22
64 |1 |1 |1 ]203022 I.C. TRIPLE 3 INPUT SN15862N T.I ICl4
6519 |9 |9 |203043 I.C. DUAL CHAN DIFF. COMP. SN72711N T.I IC104-904
66 19 [9 |9 |203055 I.C. DUAL PERIPHERA DRIVER SN75451N T.I IC101-901
67
68 _
69 |9 |9 |9 |200204-100| POTENTIOMETER, 10K ET34P103J BOURNS R105-905
70
71
72
73 1 205250-500| RESISTOR PACK, 220 OHM 899-1-R-220 BECKMAN 1C23
74 205250-600] RESISTOR PACK, 330 OHM 899-1-R~-330 BECKMAN 1C24
75
76
77 1 1200071-150| RES, FIX COMP, 15 OHM, % W, 5% |RCRO7G150JM MIL-R-39008 |R19
78 200071-330] RES, FIX COMP, 33 OHM, %¥ W, 5% |RCR0O7G330JM MIL-R-39008 R21
79 1 1 }200071-620] RES, FIX COMP, 62 OHM, % W, 5% |RCR07G620JM MIL-R-39008 |R17
80 L8 }8 |18 |200072-220| RES, FIX COMP,220 OHM, % W, 5% |RCR07G221JM MIL-R-39008 R123-903.104—
90
8l |1 |1 |1 |200072-470| RES, FIX COMP,470 OHM, % W, 5% |RCRO7G471JM MIL-R-39008 |R14
82 u5 k5 45 {200073-100| RrES, FIX COMP, 1 K, % W, 5% RCRO7G102JM MIL-R-39008 |R9-13,15,18,27,
106_906'111—9117
113-913,114-914
44,45
83

5043 CD’



. CCDE IDENT. REV.
¢ T MODEL 100X PARTS LIST 32274 | PL 131552-0xx | v
rm.; ~ DWN /7 » APPROVAL E.C.O0.NO. | DATE SHEET 5 -
PWB ASSY - PHASE ENCODE DATE ., = L9577 [7-21rvlor  sHEers
QUANTITY | CiPHER VENDOR OR VENDCR OR REFERENCE
WEMET T2 1 13] PART NO. DESCRIPTION SPEC. NO. | SPECIFICATION | DESIGNATOR
84
85 L9 f9 [19 [ 200073-110 RES, FIX COMP, 1.1 K, % W, 5% [RCRO7G112JM |MIL-R-39008 |R123-923,32,
124-924
86 |9 |9 | 9]200073-150| RES, FIX COMP, 1.5 K, % W, 5% |RCR0O7G152JM |MIL-R-39008 |R116-916
87 he fs |18 | 200073-200] RES, FIX COMP, 2 K, % W, 5% RCR07G202JM  |MIL-R-39008 R§20—920,122—
922,
8s |1 |1 200073-220| RES, FIX COMP, 2.2 K, % W, 5% |RCRO7G222JM |MIL-R-39008 |R16
89 f18 hs 18 | 200073-240{ RES, FIX COMP, 2.4 K, % W, 5% |RCR07G242JM  |MIL-R-39008 R%i9—9l9,121—
921,
90
91 8 f18 18 [ 200073-470 RES, FIX COMP, 4.7 K, % W, 5% |RCRO7G472JM  |MIL-R-39008 |R109-909,112-
912,
92
93 191919]200073-510] RES, FIX COMP, 5.1 K, % W, 5% |RCR07G5120M MIL-R-39008 |R126-926
94 11 |1 | 1]200073-680| RES, FIX COMP, 6.8 K, % W, 5% |RCRO7G682JM |MIL-R-39008 |R26
9511 |1 1|200073-910| RES, FIX COMP, 9.1 K, %¥ W, 5% |RCR0O7G912JM |MIL-R-39008 |R33
96 | 1 |1 ] 1]200074-100{ RES, FIX COMP, 10 K, % W, 5% RCRO7G103JM  |MIL-R-39008 |R29
97 | 1 11| 1|200074-160| RES, FIX COMP, 16 K, % W, 5% RCRO7G163JM  |MIL-R-39008 |R25
98 19 |9 | 9|200074-300] RES, FIX COMP, 30 K, % W, 5% RCRO7G303JM  |MIL-R-39008 |R125-925
99 [18 L8 [18 | 200074-430| RES, FIX COMP, 43 K, % W, 5% RCRO7G433JM  |MIL-R-39008 |R115-915,117-
100 917
10127 p7 {27 | 200074-470| RES, FIX COMP, 47 K, % W. 5% RCRO7G473JM  |MIL-R-39008 |R35-43,107-
: 907,108-908,
102
103
104 9 |9 |9|200074-910] RES, FIX coMP, 91 K, % W, %% RCRO7G913JM  |MIL-R-39008 |R110-910




= - CODE IDENT| _ REV.
5l" i MODEL 100X PARTS LIST 32274 | PL 131552-0xx | -~
TITLE ’ DWN . . |APPROVAL I‘S.C.O.NO. DATE  |SHEET &>
PWB ASSY - PHASE ENCODE DATE. ., - g e L) U loF O SHEETS
QUANTITY CIPHER VENDOR OR VENDOR OR REFERENCE
e ST [13] PaRT NO. DESCRIPTION | SPEC. NO. | SPECIFICATION DESIGNATOR
105
106 ] 141111 200075-120} RES, FIX COMP, 120 K, % W, 5% RCR07G124JM MIL-R~-39008 R28
107 '
108 1{200075-150] RES, FIX COMP, 150 K, % W, 5% RCRO7G1540M MIL-R-39008 R34
109 200075-180f RES, FIX COMP, 180 K, % W, 5% RCR07G1840M MIL-R-39008 R30
110
1111 1|1}11]200075-390] RES, FIX COMP, 390 K, 4% W, 5% RCR07G3940M MIL-R-39008 R31
112 '
113
1141 1{1011]| 200083-100 RES, FIX COMP, 1 K, % W, 5% RCR20G102J0M MIL-R-39008 R23
115y 1] 1|1 200083-1200 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% RCR20G153IM MIL-R-39008 R22
117111 1}1] 200082-270 RES, FIX coMp, 270, OHM,%W, 5% | RCR20G271JM MIL-R-39008 R20
118
119
120
121 | 171] 1] 204004 TRANSISTOR MPS6562 MOTOROLA Q1
1221 1}11}1] 204012 TRANSISTOR 2N3702 Q2
1231 22§12 ) 204013 TRANSISTOR 2N3704 Q3,4
124 1| 1]1] 204024 . TRANSISTOR, PWR PNP 2N5193 Q5
125
126
127 206405-011] SCREW, PAN HD, PHIL, CAD 4-40 x 5/16
128 206406-011] SCREW, PAN HD, PHIL, CAD 4-40 x 3/8
5043
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_ CODE IDINT{ REV.
£ " MODEL 100X PARTS LIST 32274 | PL 131550-0xx | A7
,mé - ’ DWN L2 APPROVAL E.C.O.NO, | DATE SHEET 7
PWB ASSY - PHASE ENCODE DATE ..« <~ 957 |7 7/ 7:lOF  SHEETS
GUANTITY CIPHER VENDOR OR VENDOR OR REFERENCE
ITEM TS T3] PART NO. DESCRIPTION I SPEC. NO. | SPECIFICATION GESIGNATOR
129 | 5 |55 |206408-011 SCEEW, PAN HD, PHIL, CAD. 4-40 x 1/2 |
130 J1j1}]1]205201 COVER, SWITCH 435489-1 AMP SW1
131 }1|11]1]210807 SWITCH, DIP 4 POSITION 435166-2 AMP SW1
132 |5 |5]|5 |207402-021| WASHER, FLAT # 4
133 |4 |4 {4 |207403-011] WASHER, SPLIT LK, # 4
134 18 | 8|8 |205061-004f WASHER, FLAT - 2191 H. H. SMITH
135 14 |4 |4 ]210030-171] STANDOFF, HEX - BRASS 1/8 8100-B-0256 AMATOM
136 | 4 |4 ]4 |207405-051] NUT, HEX 4-40
137
138
139
140 p/RR/RP/R[ 209994-000{ INK, EPOXY WHITE EP 110 TIBBETTS &
WESTERFIELD
141
142 | 8" 8" 8"| 208500-298] WIRE, SOLID, 22 AWG, COPPER 298 ALPHA W1-W9

5043 CDP



i P N Q N ‘ lcopz 1DENT. o RIV. 3
g £ 1:: g MODEL 100X PARTS  RIST | 32274 PL 131ss2-0xx gy §
g?,,-; ;EV,N‘&Zléf”"_"APPROVAL }&cxlsuo. DATE sHzzy g7
§ PW3 ASSY - PHASE ENCODE gﬁAvab,%g, ; 1357 D¢ [ /UloF  sHEETS
{ 1peo | CUATITY | cipER ESCRIPTION VENDOR OR VEMDOR OR REFERENCE
114 3_1:27—— PART NO. o= ' E;Ec. NO. SPECIFICATION CESIGNATOR
P14z 121552-101} PWB - PHASE ENCODE CIPHER
2 11} 731006-800] LABEL, ASSY CIPHER
2 1 1 131552-504 SPEED KIT, 37.5 IPS CIPHER
3 1 131552-505| SPEED KIT, 45 IPS CIPHER
4 111 731510-400| STIFFNER, BAR CIPHER
5 1112 731510-500} STIFFNER, LONG CIPHER
ts 1212 735000-402] SPACER CIPHER
7 |4 l¢ 731501-300; RETAINER, P/C CONN. CIPHER
2
S5 refref 531552-6001 SUMPER TABLE CIPHER
101202 ; 205061 CONN. DIP SOLDER PINS SRE29PD4J WINCHESTER [J21,J22
11411z 205068 CONN. PLUG (12 PIN) 03-09-2121 MOLEX 220
124113 210145 HEATSINK PA2~1CB 1IERC Q5
i3y 2402 211002 I.C. SOCKET (14 PIN) CA-14-S-10SD |CKT.ASSY CORP |I.C.23,24
14 12 p2 205012 PIN, TERMINAL, MALE 02-09-2134 MOLEX P20
15 B2 23 205026 TEST POINT 61181-2 AMP
15 :
‘
17
18
19 9 201103-100{ CAP. CERAMIC DISC, .00l uf 5HK-D-10 SPRAGUE Cl117-917
20 65 b5  201105-010{ CAP. CER. DISC, .01 uf, 500 V |SHKS-S10 SPRAGUE C4-9,14-17.20,
22,105-905,107-
907,112-912,
2 2 2 "



. CODZIDEINT. REV.
(s MODEL 100X PARTS LISY 32274 | PL 131552-0xx Y
}gng: : DWN \// APPROVAL £.C.0.NO. | DATE SHEET & -
ASSY - PHASE ENCODE DATEL .7 o /287 V7.2)-76l0F  susers
{ QUANTITY CIFHER i " VENDOR CR VENDCR OR REFERENCE
LTI s | | ParT NO. DESC“'?_E'ON‘ __SPEC. NO. | SPECIFICATION DESIGNATOR
| ITEM 20 CONTINUED gi%fliéféié?
21 |
2
25
26 CAP. (FACTORY SELECT) T.B.D. C101-901
7 CAP. (FACTORY SELECT) T.B.D. €102-902
28 CAP. (FACTORY SELECT) T.B.D. C106-906
29 o
30
31 ,
32 |1 201159-470f CAP. MYLAR, .047 uf, 100 V, 5% |WMF1S47 CDE c3
33 201148-100f CAP. POLYCARB, .luf, 50 V, 5% |RA2A104J IMB C103-903
34 - | o
35 {111 201149~047| CAP. POLYCARB, .0047 uf 50V, 5%|RA2A472J IMB cl19
36
37
3811 201148-470| CAP. POLYCARB, .47 uf, 50 V, 5%|RA22474J IMB c2
39 ) |
40 {18 18 201121-100] CAP. DIPPED MICA, 10pf,300V, % |D153C100DO SANGAMO C113-913,110-
a1 » 910
4219149 201122-330f CAP. DIPPED MICA, 330pf,300V,5%|D153E331J0 SANGAMO C104-904

P A A anoma




¥

CCOIIDENT

3
REV. 3}

; ‘i.': ‘h:‘ MODEL 100X PARTS LiSY 32274 PL 131552-0XX M
TITLE TOWN /)7,  |APPROVAL [E.C.C.NO. | DATE |SHEET -
; - ! S :
PWB LSSY - PHASE ENCODE DATE ;- 7-S 3 ] 8257 [7-2]- 70 |OF  SHEETS
oL SUANTITY | CIPHER . VENDOR OR VENDOR OR REFEREMCE
HcMil4 157 ] PART NO. DESCRIPTION . SPEC. NO. SPECIFICATION DESIGNATOR"
431111 201122-200} CAP. DIPPED MICA, 200pf,300V,5%|D153E201J0 SANGAMO c21
121948 201122-220; CAP. DIPPED MICA, 220pf,300V,5%]D153E221J0 SANGAMO Cll1-911
45
46
471515 201160-100 Ccar. TANT, 1 uf, 35 Vv, 10% CS13BF105K MIL-C-26655 Cl10-13,18
481111 201160-470f CAP. TANT, 4.7 uf, 35 V, 10% CS13BF475K MIL-C-26655 Cl
49 187 {37 202018 DIODE IN914 sl Z G CR1-6,101-109
201-209,301-
309,401-409.
501-509,601-
609,701-709,
801-809,901-
909

50

51

52

53

54

55

561 111 203036 I.C. QUAD 2 INPUT . SN7438N T.I. I.C.25

57 .

58 119 {19 203008 I.C. OPERATIONAL AMPLIFIER UA709HC FAIRCHILD I.C.16,102-902

- 103-903

59 ,

60 5 203013 .C. DUAL D FLIP FLOP MC7479P MOTOROLA I.c.7-11

61 1 203016 .C. DUAL 4 INPUT SN15830N T.I. 1IC5 .

621 515 203017 .C. HEX INVERTER SN15836N T.I. Ic1,2,6,12,13

— — ——
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Y.

CODZ IDENT.

{:' ”‘ MODEL 100X PARYS LISY 32274 1| PL 151550-0xx | M
TITLE DWN L7 APPROVAL £.C.O.NO. | DATE SHEET //
DB ASSY - PHASE ENCODE DATE -7 5 119257 7-2/-ibjor  suEzts
GULNMTITY CIPHER VENDOR OR VENDOR OR REFERENCE
RIS ] FART NO. DESCRIPTION SPEC. NO. SPECIFICATION | DESIGNATOR
63 {8 |8 203019 I.C. DUAL 4 INPUT SN15844N .I. IC3,4,17-22
64 11 {1 203022 I.C. TRIPLE 3 INPUT SN15862N LI IC1l4
65 19 19 203043 I.C. DUAL CHAN DIFF. COMP SN72711N LI IC104-904
66 |9 |9 203055 I.C. DUAL PERIPHERA DRIVER SN75451N .I. IC101-901
67
68 _
69 {9 i9 200204-100{ POTENTIOMETER, 10K ET34P103J BOURNS R105-905
70 |
71
72
73 205250-500| RESISTOR PACK, 220 OHM 899-1-R-220 BECKMAN 1Cc23
74 11 i1 205250-600{ RESISTOR PACK, 330 OHM 899-1-R-330 BECKMAN IC24
75 |
76
77 11 |1 200071-150f RES, FIX COMP, 15 OHM, %¥ W, 5% |RCRO7G150JM MIL-R-39008 |R19
78 {1 {1 2060071-330{ RES, FIX COMP, 33 OHM, %¥ W, 5% |RCRO7G330JM MIL-R-39008 |R21
79 1141 200071-620| RES, FIX COMP, 62 OHM, % W, 5% |RCRO7G620JM MIL-R-39008 |R17
80 I8 18 200072-220{ RES, FIX COMP,220 OHM, %¥ W, 5% |RCRO7G221JM MIL-R-39008 |R103-903.104-
904
81 |1 200072-47C} RES, FIX COMP,470 OHM, %¥ W, 5% |RCRO7G471JM MIL-R-39008 |R14
82 5 u5 200073-100| RES, FIX COMP, 1 K, % W, 5% RCRO7GL02JIM MIL-R-39008 |R9-13,15,18,27,
: 106-906,111-911]]
113-913,114-914
44,45
83

5043 CDP



V- . : 'CODEIDENT REV.
LU T {  mopEs 100% PARTE LIST l 32274 | PE 131552-00x | A7
?;‘,}Lg— - ‘: DWN LA APPRCVAL ig.c.o. NO. | DATE  |SHEET . 0..
; PWB ASSY - PHASE ENCODE BATE - < ul '357 {7 2)-/dos swEzTs
: ¢ QUANITITY | CipHER VENDOR OR VEnDOR COR REFENENCE
gnmm A5 PART NO. DESCRIPTION SPEC. NO. SPECIFICATION DESIGMNATOR
B
§85 19 15 200073-11Cf RES, FIX COMP, 1.1 K, % W, 5% |RCR07G112JM MIL-R-39008 [R123-923,32,
§ | 124-924
t 86 19 |9 200073-150{ RES, FIX COMP, 1.5 K, ¥ W, 5% |RCR07G152JM MIL-R-39008 |R116-916
87 18 [L8 200073-200f{ RES, FIX COMP, 2 K, ¥ W, 5% RCR07G202JM MIL-R-39008 |R120-3920,122-
: 922,
88 {11 £ 200073-220] RES, FIX COMP, 2.2 K, ¥ W, 5% |[RCR07G222JM MIL-R-39008 IR1lé6
89 18 h8 200073-240] RES, FIX COMP, 2.4 K, % W, 5% RCR07G242IM MIL-R-39008 R119-919,121-
‘ 921,
90 .
91 N8 N8 200073-470] RES, FIX COMP, 4.7 X, % W, 5% |RCR07G472JM MIL-R-29008 |R109-909,112~-
, 912,
92 ,
93 13 ,° 200073-510, BES, FIX COMP, 5.1 K, ¥ W, 5% |RCR0O7G512JM MIL-R-39008 |R126-926
94 4111 200073-630| RES, FIX CCMP, 6.8 K, ¥ W, 5% |RCR07G682IM MIL-R-39008 |R26
95 141 200073-910f RES, FIX COMP, 9.1 K,. % W, 5% |RCR07G912JM MIL-R-39008 |R33
96 {1 1 200074-100f RES, FIX COMP, 10 K, % W, RCR0O7G102JM MIL-R-39008 }R29
57 11 {1 200074-160| RES, FIX COMP, 16 K, % W, 5% RCRO7G163JM MIL-R-39008 [R25
98 {9 |9 200074-300{ RES, FIX COMP, 30 K, % W, 5% RCR0O7G303JM MIL-R-35008 {R125-925
99 {18 118 200074-430{ RES, FIX COMP, 43 X, % W, 5% RCR0O7G433JIM MIL-R-39008 [R115-915,117-
100 917
10127 R27 200074-470{ RES, FIX COMP, 47 K, % W, 5% RCR07G473JIM MIL-R-39008 |[R35-42,107-
- ' 907,108-90¢8,
102
103
104 919 200074-910f RES, FIX COMP, 91 X, % W, 5% RCR0O7G913JM MIL-R-39008 |R110-9190
- e — . s

5043 €3




REV.

N o CODE IDENT.

{77 ¢ wopEL 100X PARYS LISTY 32274 | PL 131550-00x | ¥
;mL; - oWN 72  |APPROVAL ie.c.oQNo. DATE | SHEET /=
! SWB ASSY - PHASE ENCODE CATE G -5 1957 17-2]-Plejor  suzs
‘ CUiNTiIY | Cirnzr VENDOR OR VENDCR OR REFERENCE
T T 1] PART NO. DESCRIPTION ____ | seec. no SPICIFICATION | DESIGNATOR:
105

1061141 200075-120] RES, FIX COMP, 120 K, % W, 5% |RCRO7G124JM MIL-R-39008 |R28

107 :

108 |1 200075-150[ RES, FIX COMP, 150 K, % W, 5% | RCRO7G154JM MIL-R-39008 |R34

135 1 200075-180; RES, FIX COMP, 180 K, % W, 5% |RCRO7G184JM MIL-R-39008 |R30

110 ' , '

111141 200075-390] RES, FIX COMP, 390 K, ¥ W, 5% |RCR0O7G394JM MIL-R-39008 |R31

112 | ’

113

112t 211 200083-100] RES, FIX COMP, 1 K, % W, 5% RCR20G102JM MIL-R-39008 |R23
1154112 200083-12C; RES, FIX COMP, 1.2 K, ¥ W, 5% |RCR20G122JM MIL-R-39008 |R24

115 111 200084-150 RES, FIX COMP, 15 K, % W, 5% RCR20G153IM MIL-R-39008 |R22
1171141 200082-27C} RES, FIX COMP, 270,0HM; %W, 5% | RCR20G271JM MIL-R-39008 R20

118 !

119

120 !

1211141 204004 TRANSISTOR MPS6562 MOTOROLA 01

122 1)1 204012 TRANSISTOR 2N3702 Q2

123 212 204013 TRANSISTOR 2N3704 03,4

247 111 204024 TRANSISTOR PWR PNP 2N5193 Q5

125

126

127) 34 3 206405-011 SCREW, PAN HD, PHIL, CAD 4-40 x 5/16

128l 21 2 206406~011 SCREW, PAN HD, PHIL, CAD 4-40 x 3/8

el Y

FE. ) F N . N .Y




LODE IDINT

"
PL 131552-0xx

: f;;d ke g MODET, 100X PARTS LIST 32274 M
- e i SAN /L |APPROVAL iz.c.o.:\fo. 1 DATE  |SHEET /&
: PHE ASSY - PHASE ENCODE DATE £y = . 947 37 2/ -7 blor  sueTs
T QUAMTITY CIFHER VENEOR OR VENDOR OR REFERENCE
A YT 5ART NO. DESCRIPTICN SPEC. NO. SPECIFICATION GESIGNATOR"
129 |5 15% |206408-011] SCREW, PAN HD, PHIL, CAD. 4-40 x 1/2
130 111 205201 COVER, SWITCH 435489-1 AlP SWl
1214111 210807 SWITCH, DIP 4 POSITION 435166-2 AMP SW1
13215 |5 207402-021] WASHER, FLAT 4
b33 14 ¢ | 207403-011{ WASHER, SPLIT LXK, 4 4
23.3-'1- 8 18 205061-004) WASHER, FLAT - FIBRE 2191 H. H. SMITH
i35 14 14 210030-171{ STANDOFF, HEX - BRASS 1/8 8100-B-0256 AMATOM
136 14 |4 207405-051} NUT, HEX ’ 4-40
137
338
139 ,
40 RB/RA/R 205994-000| INK, EPOXY WHITE EP 110 TIBBETTS &
WESTERFIELD
n41 .
h42 | 84 8" 208500-298| WIRE, SOLID, 22 AWG, COPPER 298 ALPHA W1-W9

~

5043 CDr




simen el

CODE

REV,

—
2

R

A~ -

* it 3 MODEL 100X PARTS LISY 3221‘7;2”' PL 131552-0%x | aq
E'm,.,g — g e e APPROVAL E.C.O.NO. | DATE |sHEIY /%
:. PWE 1SSY - PHASE ENCODE DATE 5. 4 5 57 17 2/ 7blor  sHEers
iV OUARTITY | ¢ipHER VENDOR OR VEDCH OR RIFERENCE
T T o5 1 PART MO DESCRIPTION _ SPEC. NO. SPECIFICATION | DESIGNATOR
i1 1l 131552-101f PWB - PHASE ENCODE CIPHER

2 i1 731006-800] LABEL, ASSY CIPHER
i3 1 131552-501} SPEED KIT, 12.5 IPS CIPHER

3 11 {131552-502! SPEED KIT, 18.75 IPS CIPHER

3 1 {131552-503} SPEED KIT, 25 IPS CIPHER

4 |1 ]2l {731510-400y STIFFNER, BAR CIPHER

5 |1§2111]721510-500! STIFFNER, LONG CIPHER

6 2122 {735000-202] spacsr CIPHER

7 {41414 {731501-300{ RETAINER, P/C CONN. CIPHER

¢ leffetkef 531552-600{ JUMPER TABLE CIPHER

1021212 (205061 CONN. DIP SOLDER PINS SRE20TD45 WINCHESTER {J21,J22

1111411411 ]205068 CONN. PLUG (12 PIN) 03-09-2121 MOLEX P20

12 ;211411 t210145 HEATSINK PA2-1CB IERC Q5

13121212 }211002 I.C. SOCKET (14 PIN) CA-14-S-10SD |CKT.ASSY CORP {I.C.23,24
P14 D2 p2 hz 205012 PIN, TERMINAL, MALE 02-09-2134 MOLEX P20

15 23 83 FB 205026 TEST POINT 61181-2 AMP

16 -

17

18 |

1949 9 |201103-100] CAP. CERAMIC DISC, .00l uf 5HK-D-10 SPRAGUE C117-917

20 {65 v5 p5 | 201105-010{ CAP. CER. DISC, .01 uf, 500 V |5HKS-S10 SPRAGUE C4-9,14-17.20,

22,105-905,1074
| | 907,112-912,

5C43 CL»



| 3 4 CODEIDENT. § REY.
TGSk E MODEL 100X PANTS LiST 32274 | PL 1318852-0x |7
;ﬁ » C 27 LS _ -
TITLE BWN /0  |APPROVAL ‘E.C.O.NO. DATE  |SHEEY /& -
PWB 4SSY - PHASE ENCODE DATE £, -7 & : Jo857 {7-27-76{OF  sHEETS
[ QUANTITY CIFHER . VENDOR OR VENDOR OR REFERENCE
TEM T T22] 23] PART NO. DESCRIPTION SPEC. NO. SPECIFICATION | DESIGNATOR
. Cl14-914,115~-
ITEM 20 CONTINUED r
TEM 20 CONTINU 915,118-918,
21 '
22
23
24
25
26 {919 CAP. (FACTORY SELECT) T.B.D. Cl101-901
271519 CAP. (FACTORY SELECT) T.B.D. C102-902
281919 CAP. (FACTORY SELECT) T.B.D. Cc106-906
25
30
31
321111 201259-470f CAP. MYLAR, .047 uf, 100 Vv, 5% WMF1S47 CDE C3
33169 201148-100f CAP. POLYCARB, .luf, 50 V, 5% RA2A104J IMB Cl03-5903
34 o - o
351111 1]201149-047f CAP. POLYCARB, .0047 uf 50V, 5%|RA2A472J0 IMB Cl9
36
37
2¢t14{114{11}201148-470f CAP. POLYCARB, .47 uf, 50 V, 5%|RA2A474J IMB c2
3¢
40 |18 18 {18 { 201121-100{ CAP. DIPPED MICA, 1l0pf,300V, +% 1D153C100DO SANGAMO Cl13-913,110~
41 910
421919 9|201122-330| CAP. DIPPED MICA, 330pf,300V,5%|D153E331J0 SANGAMO C104-904
—dih - —2 r T—




P

CODEIDENT.

REY.,

% ; LT ; MODEL 100X PAT??S &ES? 32274 Pi’ 131552-0XX M
€ Suits q )
TiTic DWIN S& A~ APPROVAL E.C.O.NO. DATE SHEET /7
PYB A3SY - PHASE ENCODE DATE 0/ o P57 4T 7] -7hlor  swaers
| QUAKNTITY CIPHER B VENDOR OR VENDOR OR REFERZINCE
ITem ZT722]23] °ART NO. DESCRIPTION SPEC. NO. SPECIFICATION DESIGNATOR"
43 114141 | 201122-2006; CAP. DIPPED MICA, 200pf,300V,5%|D153E201J0 SANGAMO c21
44191919 §201122-220; CAP. DIPPED MICA, 220pf,300V,5%|D153E221J0 SANGAMO Cl11-911
45
46
4715315 201160-100f CaAP. TANT, 1 uf, 35 Vv, 10% CS13BF105K *jMIL—c—zssss c10-13,18
481 141 201160~470f CAP. TANT, 4.7 uf, 35 Vv, 10% CS13BF475K . MIL~C-26655 cl
149 87 [37 |87} 202018 DIODE IN914 iz~ |CR1-6,101-109
201-209,301-
309,401-409.
501-509,601-
609,701-709,
801-809,901~-
909
50
51
52
53
54
55
611} 1}1 1203036 I.C. QUAD 2 INPUT SN7438N T.I. I.C.25
5711 {1111}203002 I.C. MONOSTABLE MULTIVIB DM8850 NATIONAL I.C.15
58119 119 19 | 202008 I.C. OPERATIONAL AMPLIFIER UAT709HC FAIRCHILD I.C.16,102-902
103-903
59 .
Uy o1 53 203013 I.C. DUAL D FLIP FLOP MC7479P MOTOROLA I.C.7-11
i1 203016 I.C. DUAL 4 INPUT SN15830N T.I. IC5
621 51 515 1203017 I.C. HEX INVERTER SN15836N T.I. IC1,2,6,12,13
5643 CD




A § CODEIDINT| - RV, |
g {: o o~ pa 4 ™ Wm = . Pz . . V? ;
; \‘/: '_.:_,;—;.‘ : MODEL 100X glAa—\Eg E-ES 32274 | 131332—0)“( A
TITLE - owWN LY A APPROVAL £.C.0.NO. | DATZ SHEET &
< €77 - Ny IN - P
DWB 28SY - PHASE ENCODE DATE( - 5 95/ {7 o[ 7ijor ks
CULNTITY | CIBHER VENDCR OR VENZOR OR REFERENCE
'TEMTDTT 221 23] PaRT NO. DESCRIPTION SPEC. NO. SPICIFICATION | DESIGNATOR
€3 18 {8 { 81203019 I.C. DUAL 4 INPUT SN15844N T.I. IC3,4,17-22
64 {1 (1} 1}203022 I.C. TRIPLE 3 INPUT SN15862N T.I. IC14
65 19 |9 | 21203043 I.C. DUAL CHAN DIFF. COMP SN72711N T.I. 1C104-304
66 19 19 | 91203055 I.C. DUAL PERIPHERA DRIVEK SN75451N T.I. IC101-301
€7
68 .
69 19 19 | 9]200204-100; POTENTIOMETER, 10K ET34P103J BOURNS R105-905
70 '
71
72
311 205250-500| RESISTOR PACK, 220 OHM 899-1-R-220 BECKMAN IC23
74 {1 205250-600| RESISTOR PACK, .330 OHM 899-1-R-330 BECKMAN IC24
75 '
76
77 11 31 200071-150] RES, FIX COMP, 15 OHM, % W, 5% |RCR07G1500M MIL-R-39008 R19
78 |1 11 200071-330| RES, FIX COMP, 33 OHM, % W, 5% |RCR07G330JM MIL-R-39008 R21
179 11 1 200071-620| RES, FIX COMP, 62 OHM, % W, 5% |RCR07G620JM MIL-R-39008 [R17
80 L'_s '8 |18 [200072-220] RES, FIX COMP,220 OHM, % W, 5% |RCR07G221JM MIL-R-39008 [R103-903.104-
- 904
81 |1 200072-470| RES, FIX COMP,470 OHM, % W, 5% |RCR07G471JM MIL-R-39008 |R14
82 K5 #5 |45(200073-100{ RES, FIX COMP, 1 K, % W, 5% RCR07G102JM MIL-R-39008 |R9-13,15,18,27,
106-906,111-911]
113-913,114-914
44,45
83
r N

5043 o™



: R ) o n - CODE IDENT. o1 REV.
AN Cl MODEL 100X PARTS  LISY 32274 1] & 131552-0xX | M
?f*'L; - | SWN g P APPROVAL ilz.c.o. NO. | DATE SHEET /5 -
; PWB ASSY - PHASE ENCODE BAYE & - 4 < l CO85) 701 jllos  sHzETS
! QUANTITY § CIPHER VENDOR O©OR VENDOR OR REFERENCE
;nan 317221 231 PART NO. DESCRIPTION ) SPEC. MNO. SPECIFICATION DESIGNATOR
ga | | |
85 19 19 {194200073-110{ RES, FIX COMP, 1.1 K, % W, 5% [|RCR07G112JM MIL-R-39008 |{R123-923,32,
124-924
86 {9 {9 | 91200073-150{ RES, FIX COMP, 1.5 K,'% W, 5% |RCRO7G152JM MIL-R-39008 |{R116-916
87 @48 [L8 |18 {200073-200] RES, FIX COMP, 2 K, % W, 5% RCR0O7G202JM MIL-R-39008 5550—920,122-
. 7
86 {111 }1;200073-220;{ RES, FIX COMP, 2.2 K, % W, 5% |RCR07G222JM MIL-R-39008 |R16
89 ps h8 {18 | 200073-240| RES, FIX COMP, 2.4 K, ¥ W, 5% |RCR07G242JM MIL-R-39008 |R119-9219,121-
921,
90
91 8 p8 [18 | 200073-470; RES, FIX COMP, 4.7 K, % W, 5% |RCR0O7G472JM MIL-R-39008 3%39-909,112—
’
{92
93191919 |200073-510! RES, FIX COMP, 5.1 K, ¥ W, 5% RCRO7G512JM MIL-R-39008 R126-926
94 11 11| 1 ;200073-680f RES, FIX COMP, 6.8 K, ¥ W, 5% RCRO7G682JM MIL-R-35008 R26
953414111 1200073-910} RES, FIX COMP, 9.1 K, %¥ W, 5% |RCRO7TG912JM MIL-R-39008 |R33
96 {1 {141 |200074-100f RES, FIX COMP, 10 K, % W, 5% RCRO7G103JM MIL-R-39008 |R29
97 11 {1 |1 |200074-160] RES, FIX COMP, 16 X, %¥ W, 5% RCRO7G163JM MIL-R-39008 |R25
98191919 |200074-300] RES, FIX COMP, 30 K, %¥ W, 5 RCRO7G303IM MIL-R-39008 |R125-925
99 13 [i8 h8 200074-430] RES, FIX COMP, 43 K, % W, 5% RCRO7G433IM MIL-R-39008 |{R115-915,117-
100 917
10127 7 B7 | 200074-470] RES, FIX COMP, 47 K, % W, 5% RCRO7G473JM MIL-R-39008 |[R35-43,107-
- - 907,108-908,
102
103
104 9 |9 |9 |200074-910] RES, FIX COMP, 91 K, ¥ W, 5% RCRO7G913TM MIL-R-39008 R110-21C

SN2 £




S L . ccozEnt _ :RE\'.g
: 4Z{T:if{if’ ,  MODEL 100X PARTS  LE 32274 | P 131552-0%x | M
énng - SWN /4 |APPROVAL E.C.0.MO. | DATE SHEET g2 T
i PWB ASSY - PHASE ENCODE CATE /- 7 o i 1987 17 ] -/ljor  sHEETS
! CUANTITY CiPHER , VENDOR OR VEINDCR CR RIFERENCE

P TEM31T 22723 PART NO. DESCRIPTION SPEC. NO. SPECIFICATION | DESIGNATCR:
¥, { = T

105 !

106 { 1} 1| 1¢200075-120} RES, FIX COMP, 120 K, % W, 5% |RCR07G124JM MIL-R-39008 |R28

107 _ ;

108411 200075-150 RES, FIX COMP, 150 K, ¥ W, 5% |RCR07G154JM MIL-R-39008 |{R34

109 200075-180| RES, FIX COMP, 180 K,. % W,.5% [RCR07G184JM MIL-R-39008 |[R30

110

1114171} 1! 200075-390} RES, FIX COMP, 390 K, %¥ W, 5% |RCR07G3940M MIL-R-39008 |R31

112 '

113 .

1344141} 11:200083-100; RES, FIX COMP, 1 X, ¥ W, 5% RCR20G102JM MIL-R-39008 R23

115311 1] 1}200083-120f RES, FIX COMP, 1.2 K, % W, 5% | RCR20G122JM MIL-R-39008 |R24

1164131} 1} 200084-150{ RES, FIX COMP, 15 K, % W, 5% RCR20G153JM MIL-R-39008 R22

117411} 1)200082-270, RES, FIX COMP, 270,0HM, % W, 5% RCR20G271JM MIL-K-35008 |R20

118

119

2ot ¢+t oy

1211 1314 1} 204004 TRANSISTOR . MPS6562 MOTOROLA Q1

1221111} 1y 204012 TRANSISTOR 2N3702 Q2

1231212} 2| 204013 TRANSISTOR 2N3704 Q3,4

124} 11| 1) 204024 . TRANSISTOR , PWR PNP 2N5193 Q5

125

126

1271 3 3| 206405-011Y SCREW, PAN HD, PHIL, CAD 4-40 x 5/16

128 2| 2| 206406-011 SCREW, PAN HD, PHIL, CAD 4-40 x 3/8

5C43 <O



: 3 d ] <opEIDINT) REW.
R T § MODEL 100X PARTS LISY 32274 4 ¥k 131552-0x% | N
%ng - ' DAY N 7~ |APPROVAL £.C.O.NO. | DATE SHEET .7 /
' PWB ASSY - PHASE ENCODE BrTEg. o = AKX 19 7| Velor  sHzETS
P QUARITITY CIPHIR VENDOR OR VENDOR OR REFERENCE
nsr.s;—é—ﬁ:z-z—rz-g- PAST NO. DESCRIPTION _ SPEC. NO. SPECIFICATION CESIGNATOR"
129 } 515 |5 {206408-011] SCREW, PAN HD, PHIL, CAD. 4-40 x 1/2
130 1111114205201 COVER, SWITCH 435489-1 AMP SW1
131 i1 81311210807 SWITCH, DIP 4 POSITION 435166-2 AMP SWl
132 {5 ({515 |207402-021] WASHER, FLAT 4
133 ;4 1414 1207403-011} WASHER, SPLIT LK, 4
134 18 18 |8 |205061-004| WASHER, FLAT - FIBRE 2191 H, H. SMITH
1514 14 ]4 1210030-171 STANDOFF, HEX - BRASS i/8 8100-B-0256 AMATOM
1136 {4 ;4 14 1207405-051! NUT, HEX 7 4-40
137
138
139
145 B/RR/RA/R| 209994-000! INK, EPOXY WHITE EP 110 TIBBETTS &
WESTERFIELD
043
42 { 8" 8" 8" 208500~-298| WIRE, SOLID, 22 AWG, COPPER 298 ALPHA W1-wW9

S22 LN




ICCHE IDENT.

{ Rev,

: ot MODEL 100X SARTS LIS 32274 | PL 131552-0%X S
TITLE DWN /47  [APPROVAL 7.C.0.N0. | DATE  lsHEzT. .~
PWB ASSY - PHASE ENCODE DATE & < : O 7 2] Uifor SHEETS
QUANTITY CiPHER VENDOR OR VEINDCR OR REFERENCE

T2 BANT NO. DESCRIPTION | seec. NO. SPECIFICATION DESIGNATOR
b1 {11 131552-101| PWB - DHASE ENCODE CIPHER

2 j1i1 731006-300{ LABEL, ASSY CIPHER

3 {1 131552-504{ SPEED KIT, 37.5 IPS CIPHER
E 1 131552-505| SPEED KIT, 45 IPS CIPHER
b s

4 11l1 731510-400! STIFFNER, BAR CIPHER

5 {171 731510-500| STIFFNER, LONG CIPHER

6 212 735000-402] SPACER CIPHER

7 {414 731501-300{ RETAINER, P/C CONN. CIPHER

8 H

9 pefkef 531552-600| JUMPER TABLE CIPHER

10{2 (2 205061 CONN. DIP SOLDER PINS SRE29PD4J WINCHESTER |J21,J22
11191 205068 CONN. PLUG (12 PIN) 03-09-2121 MOLEX P20

1241141 210145 HEATSINK PA2-1CB IERC Q5

132tz 211002 I.C. SOCKET (14 PIN) CA-14-S-10SD |CKT.ASSY CORP |I.C.23,24

14 p2 [2 205012 PIN, TERMINAL, MALE 02-09-2134 MCLE:? P20

15 133 B3 205026 TEST POINT 61181-2 AMP

16

17

18 | | |

19499 201103-100| CAP. CERAMIC DISC, .00l uf SHK-D-10 SPRAGUE C117-917

20 165 B5 201105-010| CAP. CER. DISC, .0l uf, 500 V |SHKS-S10 SPRAGUE lc4-9,14-17.20,

| 22,105-905,107+
907,112-912,

£043 €D




i Lo JEIDENT. REV.
(o MODEL 160X PARTS LIST 32274 | PL 131552-0xx | A7
Tm; pwin /.’  |APPROVAL is.c.o. NO. | DATE SHEET o2.3-
5 WB ASSY - PHASE ENCODE DATE £, - & 11957 7-2/-70joF  sHIETS
QUARNTITY CIPHER VENDOR OR VENDGCR OR REFERENCE
”E""j 4] 25] | PART NO. DESS_R'PT'ON ___SPEC. NO. | SPECIFICATION DESIGNATOR
ITEM 20 CONTINUED Cl14-914,115- .
515,118-918,
21
22
23 |
24 |
25
26 1919 CAP. (FACTORY SELECT) T.B.D. Cl01-901
271919 CAP. (FACTORY SELECT) T.B.D. C102-902
281919 CAP. (FACTORY SELECT) T.B.D. Cl06-906
29
; 30
P31
32 201159-470f CAP. MYLAR, .047 uf,100 Vv, 5% |WMF1S47 CDE c3
3 9 201148-100{ CAP. POLYCARB, .luf, 50 V, 5% |RA2A104J IMB C103-903
34 ’ ‘ | -
351141 201149-047} CAP. POLYCARB, .0047 uf 50V, 5%|RA2A472J IMB Ccl9
36
37
381111 201148-470f CAP. POLYCARB, .47 uf, 50 V, 5%|RA2A474J IMB c2
39 _ }
40 |18 1.8 201121-100f CAP. DIPPED MICA, 10pf,300V,t% ;{D153C1l00DO SANGAMO Cl13-913,110-
: 910 :
42 i 919 201122-330| CAP. DIPPED MICA, 330pf,300V,5%|D153E331J0 SANGAMO C104-304

5043 CDpP




CODEIDENT

P UL I AP v )
(S s i o d MODEL 100X PAR?S LQSY - 32274 Pi' 131552-0%X M
r 'S
TiTLE bwWN LZA  |APPROVAL is.c.o. NO. | DATE | SHEET .7
PWB ASSY - PHASE ENCODE DATEL - ¢ g [ Q57 17-2) JejoF  sHEETS
GUANTITY CIPHER VENDOR OR VENDOR OR RZFERENCE

ITEr o PART NO. DESCRIPTION SPEC. NO. SPECIFICATION DESIGNATOR"

431141 201122-200] cap. DIPPED MICA, 200pf,300V,5%|D153E201J0 SANGAMO c21

44 1919 201122-220f CAP. DIPPED MICA, 220pf,3OOV,5%.D153E221JO SANGAMO Cill-H1l1

47 5 201160-100] CAP. TANT, 1 uf, 35 VZ, 10% CS13BF105K MIL-C-26655 cl0-13,18

4 1 201160-47C! caP. TANT, 4.7 uf, 35 V, 10% CS13BF475K MIL-C-26655 Cl

49 187 87 202018 DIODE ' IN914 T = CR1-6,101-109
201-209,301~-
309,401-409.
501-509,601-
609,701-709,
801-~809,901-
9209

50

51

52

53

54

55

56 1 203036 I.C. QUAD 2 INPUT . SN7438N T.I. I.C.25

57111 203002 I.C. MONOSTABLE MULTIVIB DM8850 NATIONAL I.C.15

58 {19 [19 203008 I.C. OPERATIONAL AMPLIFIER UA709HC FAIRCHILD I.C.16,102-902

59 103-903

60) 5 203013 I.C. DUAL D FLIP FLOP MC7479P MOTOROLA I.C.7-11

61 1 203016 I.C. DUAL 4 INPUT SN15830N T.T. IC5

62} 51 5 203017 I.C. HEX INVERTER SN15836N T.I. 1¢1,2,6,12,13

5043 C




P ‘ ‘ - CODE IDENT. o1 REV.
- s MODEL 100X PARTS LIST 32274 1) ¥R 131552-0xx | M
T DWN J4/ 4  |APPROVAL 2.C.0.NO. | DATzZ SHEET e 0
: PWB ASSY - PHASE ENCODE DATEp 4 S 1957 |7 21 -2lbjocs  sHzers
PCUeNTIiTY | cipHER VENDOR OR VENDOR OR REFERENCE
””‘"fzzl e PART NO. DESCRIPTION _ SPEC. NO. SPECIFICATION DESIGNATOR
63 |8 ;8 203019 I.C. DUAL 4 INPUT SN15844N .I. IC3,4,17-22
64 11 {1 203022 I.C. TRIPLE 3 INPUT SN15862N T.I. Icl4
65 19 {9 203043 I.C. DUAL CHAN DIFF. COMP. SN72711N I IC104-904
66 {9 |9 203055 I.C. DUAL PERIPHERA DRIVER 1SN75451N T.I. IC101-901
57
68 _
69 {9 ]9 200204-100{ POTENTIOMETER, 10K ET34P103J BOURNS R105-905
70 '
71
72
73 |1 205250-500| RESISTOR PACK, 220 OHM 899-1-R-220 BECKMAN 1Cc23
74 11 205250-600} RESISTOR PACK, 330 OHM 899-1-R-~-330 BECKMAN IC24
75
76 ,
77 11 11 260071-150| RES, FIX COMP, 15 OHM, %¥ W, 5% !RCR07G150JM MIL-R-39008 R19
78 {1 11 200071-330{ RES, FIX COMP, 33 OHM, %¥ W, 5% |RCR0O7G330JM MIL-R-39008 (R21
79 |1 {1 200071-620f{ RES, FIX COMP, 62 OHM, % W, 5% |RCR0O7G620JM MIL-R-39008 |R17
80 18 ¢8 200072-220f RES, FIX COMP,220 OHM, %¥ W, 5% |RCR07G221JM MIL-R-39008 R123—903.104-
920
31 (1 {1 200072-470f RES, FIX COMP,470 OHM, X% W, 5% [RCR07G471JM MIL-R-39008 R14
82 @5 45 4200073-100| RES, FIX._COMP,' ‘1 K, ¥ W, 5% RCR07G102JM MIL-R-39008 R9-13,15,18,27,
106-906,111-911
113-613,114-914
44,45
83
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: . i cCozIoEnT) | RIV.
é ‘i' T " T E NODEL 100X PARYS LISY 32274 | PL 131552-0x%
;nr'.: — : DWN /7 APPROVAL £.C.O.NO. | DATE  |SHEET. .
_ PR ASSY -~ PHASE ENCODE PATE S ./ S ; 1957 2] 7blor  sHzETs
| [QUANTITY | CiPHER , VENDOR OR VIRDOR OR REFERENCE
‘”"‘"j"ﬁ"{f}"“ FART NO. DESCRIPTION SPEC. NO. SPECIFICATION | DESIGNATOR
84
85 £9 9 200073-110{ RES, FIX COMP, 1.1 K, % W, 5% |RCR07G112JM MIL-R-39008 |R123-923,32,
124-924
86 | 9 200073-150] RES, FIX COMP, 1.5 K, %¥ W, 5% |RCRO7G152JM MIL-R-39008 |R116-916
| 37 18 il 200073-200{ RES, FIX COMP, 2 K, %;w, 5% RCRO7G202JM MIL-R-39008 5520-920,122—
,
ss {11 200073-220] RES, FIX COMP, 2.2 K, %¥ W, 5% [RCR07G222JM MIL-R-39008 |R16
89 [L8 I8 200073-240f RES, FIX COMP, 2.4 K, % W, 5% |RCR07G242JM MIL-R-39008 5219—919,121—
' 4
9% ,
91 hg 8 200073-470{ RES, FIX COMP, 4.7 K, ¥ W, 5% |RCR0O7G472JM MIL-R-39008 gig9-909,112—
,
92
92 19 {9 200073-510] RES, FIX COMP, 5.1 K, ¥ W, 5% |RCR07G512JM MIL-R-39008 |R126-926
94 | 111 200073-680| RES, FIX COMP, 6.8 K, % W, 5% RCR07G682JM MIL-R-39008 R26
95 11 |1 200073-910| RES, FIX COMP, 9.1 K, % W, 5% |RCR0O7G912JM MIL-R-39008 |R33
96 {1 |1 200074-100f RES, FIX COMP, 10 K, ¥ W, 5% RCRO7G103JM MIL-R-39008 |R29
97 {11 200074-160f RES, FIX COMP, 16 K, % W, 5% RCR07G163JM MIL-R-39008 |R25
98 19 }9 200074-300{ RES, FIX COMP, 30 X, % W, 5% RCRO7G303JM MIL-R-39008 |R125-925
99 |18 18 200074-430] RES, FIX COMP, 43 K, ¥ W, 5% RCR0O7G433JM MIL-R-39008 |R115-915,117~
100 917
10127 p7 200074-470{ RES, FIX COMP, 47 X, % W. 5% RCRO7G473IM MIL-R-39008 |[R35-43,107~
: 907,108-908.
102
103
1040 9 {9 200074-910| RES, FIX COMP, 91 K, % W, 5% RCRO7G913JM MIL-R-39008 |R110-910
— Ly - -
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- ' CODE IDINT. REV.
LT MODEL 100X PARTS LISY 32274 | PL 131552-0xx | M/

T - DWN /7 |APPROVAL is.c.o. NO, | DATE | SHEZT 27

PWB ASSY - PHASE ENCODE DATE 4, o = V1957 |7.21 70 |oF  sHes
QUANTITY CIPHER ’VENDOR OR VINDGR OR RIFERENCE
ITEs 24y 25] BART NO. BESCRIPTION | SPEC. NO. SPECIFICATION DESIGNATOR"
-1

105 8

10641141 200075-120f RES, FIX COMP, 120 K, % W, 5% RCR07G124JM MIL-R-35008 R28

107

108y 141 200075-150f RES, FIX CcoMP, 150 K,‘% W, 5% RCRO7G1l540M MIL-R-39008 R34

19911 }1 200075-180f RES, FIX COMP, 180 K,;% W, RCR07G1840M MIL-R-39008 R30

110 ‘ ,

1124111 200075-390] RES, FIX COMP, 390 K, % W, 5% | RCR07G394JM MIL-R-39008 |R31

112 | ' ’

113

114} 14 1 200083-100f RES, FIX COMP, 1 K, % W, 5% RCR20G102JM MIL-R-39008 R23

1151171 1 200083-120f RES, FIX COMP, 1.2 K, % W, 5% RCR20G122TM MIL-R-39008 R24

1161111 200084-150{ RES, FIX COMP, 15 K, % W, 5% RCR20G153JM MIL-R-39G08 R22

117} 11 200082-270] RES, FIX COMP, 270, OHM,%W, 5% | RCR20G271JM MIL-R-39008 |[R20

118 ' ’

119

120

12111 204004 TRANSISTOR . MPS6562 MOTOROLA Q1

122111 204012 TRANSISTOR 2N3702 02

1231 24 2 204013 TRANSISTOR 2N3704 Q3,4

12411 204024 . TRANSISTOR , PWR PNP 2N5193 Q5

125

126

12741 34 3 206405-011} SCREW, PAN HD, PHIL, CAD 4-40 x 5/16

1283 21} 2 206406-011] SCREW, PAN HD, PHIL, CAD 4-40 x 3/8
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| SO cop 1DINT] _ | _REV.
; SR 1 mopEL 100X PARYS LISY 32274 | PL 131552-0xx | M
§)?mst e L - DWN /1, |APPROVAL £.C.0.NO. | DATE SHEET <2 T
, PWB ASSY ~ PHASE ENCODE DATE L - & < e A i
SUANTITY CiPH:R VENDCR OR VENDOR OR REFERENCE
!75.-‘.'\'-*5-57—* PART NO. DESCRIPTION | seec. No. SPECIFICATION DESIGNATOR"
{129 ERIE 206408~011| SCREW, PAN HD, PHIL, CAD. 4-40 x 1/2
30 |11 205201 COVER, SWITCH 435489-1 AMP sWl
13191 |1 210807 SWITCH, DIP 4 POSITION 435166-2 AMP SW1
132 {515 207402-021{ WASHER, FLAT 4
233 (4 |4 207403-011| WASHER, SPLIT LK, i 14 4
134 18 i8 205061-004 | WASHER, FLAT - FIBRE ; , 2191 H. H. SMITH
135414 {4 210030-171| STANDOFF, HEX - BRASS 1/8 8100-B-0256 AMATOM
136 14 14 207405-051{ NUT, HEX ’ 4-40
L 17 .
33
39 A o
140 A/RR/R 209994-000{ INK, EPOXY WHITE f "{EP 110 TIBBETTS &
. WESTERFIELD
142 | 8" 8" 208500-298 WIRE, SOLID, 22 AWG, COPPER 298 : ALPHA W1-W9
- — —
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CODE SDINT.

2V, §

-011-02 =

PARY KO.

VENDOQR NO.
DESCRIPTION SPEC, Ng.o

THIS SPEED OPTION LIST

SPECIFICATION

Cipher PARTS LIST va07a | PL/31552-5XXE A
TITLE -50i, 12.5 /F.SYDWNG Zoopy |APPROVAL L.C.O.NO. { DATE  [SMEET )

SPEED K/ T- PHASE £A/C’Oﬁé’(50i/8.75 IPS [R5 5= /3-75 1+ et lor 3 suers
e CURRTITY T~ Cipuer N Y ' VENDOR OR REFEREMCE

DESIGRATOR

RELATES

———

e _§ ] DIRECTLY
x 70 | REF DESIGNATORS & QTS ON Dw§ /3/552-10XX
S I R
I R Y _
& X |
1118\~ 3\201149-002| CAP POLYCARB, .0028yf 5045 RazAzezd | IMB___ |E/55-E35F
N -
 21—118]3{201149-015|C A, PoLYCARB, .00I5aE50V 55| RAZAISZ 4 | IMB _ {E1057E5557
¥
UG SN SIUS %~ S ‘ : y i —
3 191=1 o 1201148-220|CAP, POLYCARB, .22 o FIOU 50| RAZAZ24 | IMB c/16-C916
T Y ta
L .
4 1= 19| ™N|20148-150ICAP, PoLYCARS, .15 M F3005/5 RA2AIS4J | /MB C/16-C916
N
P
11; |
N

3023 CDP



oIV M - [coszmarsl TR §
eat i L PARTS LISY i 32274 !‘5'%./.3/552‘5/(}(5 A :
Cuzlevaialsy N § ) 3 .
TITLE 4 DWN APPROVAL F.C.0.NO. | DATE  lsmeer ‘
SPEED KIT-PUISE ENCODE (204 srs s fomsBORL 0 ez
-504, 375175 Jioate3-43-75 |-/t o0 5 OF  SREETS
L. L QUANTITY [ CIpHER ) ’ VINDOR NO. VINDCR 02 | RIFIRIMNCE
A PART NO. DESCRIPTION SPEC. NO. SPECIFICATION | BISIAMAIOR

-03]-0¢ o | wo. | seecirizarion | orsiona »

)M B CIO8-C 908,

g 201148001 CAP, POLY CARB .001uE 50Y5/d RA2A 102 J 157986393
6 | -118R201122-¢80\ca? Di1PPED Mich €80 pF 300V, 5% | DIS3ECI 0 | SANGAMO [6125-S 958,
71921 =10 |201148-100|CAP, P0L Y CARB, .| 4 F 500575\ RAZA 1044 | [ MB ‘ cne-coie
8 |- 191~ 201149-680|CAP, POLYCARB, 0684 F, 50U 54 RAZACE3 | /MB 1c/e - cos6

SEE \SHMEET |/ FoR 4Dd)T1d0a Pasu Nos

r >
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CODE 1B LT, ' § I,
Caph:&r PARTS LIST 32274 5’5./3/552‘5XX§ A §
TITLE L505 45 )PS \PWNC Boppy |ATPROVAL i2.C.O0.NO, | DATE {sagmj
SPEED KIT- PHASE ENCODE DAYE3-/3-78 L/f“" ; joF  ewmrsy
(TEM _j;(:m;“ PCA’:: Erfo. DESCRIPTION | v:r:;éxN:-o. s:;;t;?cir?gu :Eis?aﬁcfe?:rcéa
ooyl r._».]::‘::;:ﬂ“"—""“‘m— B e oottt e prs
S N O B —
. B -
N
P D R ~ i €708 =908
9 1181 =\ 2\2onze-560 | CAP, DIPPED MICA, 560 PF 700055 DI53E56140 | SANGAMO 1£10%5 " Eous
(! N
; -1-e31 .
S - ‘ ] ]
/1] ___34:_& 201149-470|CAP POLYCARB .097.4F 50V 570| RAZA473J | /M B cli€-C316
. E | <}
ZIEER B ]
N
S— _ Y
Yy
f%
“
|
b\
S

5043 €D>3
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