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PREFACE

This manual presents information required for the operation and
maintenance of the Cipher Model 900X Magnetic Tape Transport
(dual-mode). Please read it thoroughly before unpacking, install-
ing, or operating the transport. The manual consists of seven
sections, as follows:
I Description and Specifications
1T Unpacking, Inspection, and Installation
ITT Operation
v Theory of Operation

A% Maintenance

VI Troubleshooting

iii
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SECTION I
DESCRIPTION AND SPECIFICATIONS

1-1. GENERAL

1-2. The Model 900X Magnetic Tape Transport is a high-performance,
digital, vacuum-buffered tape transport manufactured by Cipher Data
Products, Inc., San Diego, California. It incorporates a dual-gap
head, providing read-after-write capability. The transport is de-~
signed to operate on 95- to 135-Vac or 190- to 270-Vac, single-phase,
47 to 63-Hz line power. Reels to 10.5 inches in diameter can be ac-
commodated. Various tape-speed and density capabilities and other
options are available, as follows:

a. Overwrite
b. Tape speeds:
(1) Standard: 75, 45, or 37.5 1ips

(2) Nonstandard: Any fixed speed within the range
of 25 to 90 ips

c. Data Densities: 800 (NRZI); 1600 bpi (PE)

d. Dual-density combination: 800/1600 bpi (dual-mode
NRZI/PE)

e. Local density selection

f. Remote density selection

g. Unit address switch

h. Facade color (white is standard)
1-3. PURPOSE
1-4. The transport is intended for use in data acquisition and com-
puter processing systems in which data must be acquired and stored on
magnetic tape. Writing and reading of digital data are performed in

IBM-compatible, NRZI or PE format. Data recorded by a Model 900X
transport is completely recoverable by IBM or similar equipment.



1-5. PHYSICAL DESCRIPTION

1-6. The Model 900X transport (Figure 1-1) is designed to be hinge-
mounted in a standard, 19-inch equipment rack. All components are
mounted on a precision-ground, cast-aluminum plate. When the equip-
ment rack is securely anchored, the printed circuit boards and other
internal components can be made accessible from the front by release-
ing the adjustable pawl fastener and swinging the transport open on
its hinges. A transparent, hinged, front cover protects the trans-
port from dust and other foreign matter while allowing observation.
of tape motion. The pushbutton controls and indicators are mounted
on the front trim panel, where they are accessible with the cover
closed. The power connector is a standard, three-pin, grounded plug.

1-7. Two printed wiring boards are used in the Model 900X, a read/
write board and a control/servo board, mounted on the rear of the
mounting plate.

1-8. TAPE DRIVE

1-9. The reel-to-reel drive mechanism employs two servo-controlled,
direct-drive, dc torque motors to drive the tape reels. The reels
are secured to their hubs by lever-actuated expanding rings. Vacuum
columns maintain tape tension at 8 ounces and serve as tape-storage
buffers.

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 di-
mension, 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 azimuth alignment.

1-11. A sapphire tape cleaner is mounted between the supply vacuum
column and the head to minimize tape contamination.

1-12. TFUNCTIONAL DESCRIPTION

1-13. Figure 1-2 is a system block diagram. The Model 900X trans-
port uses a 180-degree-wrap capstan drive for controlling tape move-
ment during write, read, and rewind operations. The capstan is con-
trolled by a velocity 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 angular velocity of
the capstan. This voltage is compared to the reference voltage from
the ramp generator by means of operational amplifier techniques, and
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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 accelerated in a con-
trolled manner to the required velocity. This velocity is main-
tained constant, and data characters are written on the tape at a
constant rate. Thus, the following relationship exists:

Character Rate
Tape Velocity

Bit density =

1-15. When data recording is complete, the tape is decelerated to
zero velocity in a controlled manner. Since the write operation re-
lies on a constant tape velocity, inter-record gaps (IRG) must be
provided to allow for the tape acceleration and deceleration peri-
ods. Control of tape motion to produce a defined IRG is provided
externally by the customer controller, in conjunction with the tape
acceleration and deceleration characteristics defined by the trans-
port specifications.

1-16. An optional overwrite feature provides for editing of previ-
ously 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 Amplifier 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 pre-
vent destruction of data in the following record.

1-17. During a read operation, the tape is accelerated to the re-
quired velocity in a time interval sufficiently short to allow tape
velocity to become constant before data signals are received. Nine
data channels are presented to the interface. In NRZI operation 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 re-
verse direction. When operating in a shuttling mode (e.g., synchro-
nous forward, stop, synchronous reverse, and stop) no turnaround de-
lay is required between the end of one motion command and the begin-
ning of the next motion command in the opposite direction. To guar-
antee IBM-compatible tapes, with 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. 1In addition to the capstan control system, the transport in-
corporates supply and takeup reel servo systems, a vacuum buffer
system, a magnetic head and associated read/write electronics, and
the control logic.



1-19. The vacuum buffer columns compensate for differences in tape
speed arising out of the relatively fast starts and stops of the
capstan and those of the slower, high-inertia 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 sup-
ply and/or takeup reel tape loops move up or down in the vacuum col-
umns to compensate for this difference. At the same time, a capaci-
tive sensor measures the resulting displacement of each tape loop
and feeds an error signal to the respective reel motor servo. This
signal is amplified and is used to control the reel motor, raising or
lowering the nominal tape loop operating position in the column. The
vacuum buffer system is designed to provide a constant tape tension
of 8 ounces, as long as the tape loops are within their operating re-
gions. Tape spillage is prevented, in the event power is lost, by a
controlled-halt feature designed into the servo circuitry.

1-20. The magnetic head, under control of the read/write electron-
ics, writes and reads the flux transitions on the tape. The read
function is operating continuously, while the write function must be
enabled in order to operate. An erase head provides continuous dc
erasure across the full width of the tape during write operations.

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 two
LED's and two phototransistors 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 approxi-
mately 1.2 inches from the write head gap.

1-22. MECHANICAL AND ELECTRICAL SPECIFICATIONS

1-23. The mechanical and electrical specifications for the transport
are shown in Table 1-1,

1-24. INTERFACE SPECIFICATIONS

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

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

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



b. Pulses
(1) Levels as above.

(2) Edge transmission delay over 20 feet of cable is
not greater than 200 nanoseconds.

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

Net Weight 105 pounds (59.9 Kg)
Shipping Weight 135 pounds (73.0 Kg)
Dimensions:
Height 24.0 inches (61.0 cm)
Width ‘ 19.0 inches (48.3 cm)
Debth (from mounting 13.0 inches (33.1 cm)
surface)
Depth (total) 16.2 inches (41.2 cm)
Mounting (standard 19-in. EIA specifications
RETMA rack)
Power 95 to 135 or 190 to 270 Vac,
47 to 63 Hz, 450 watts, max.
Acoustic Noise 65 dBA, max., 1 meter, without
cabinet
Fuse 6.0/3.0-ampere, 3AG,

115/230-Vac

Tape (computer grade):

Width 0.5 inch (1.27 cm)
Thickness 1.5 mil (3.81 mm)
Reel Diameter 10.5 inches (26.67 cm), max.
Tape Tension 8 ounces (226.8 grams)

Table 1-1. Mechanical and Electrical Specifications



Recording Mode § Density:
IBM-compatible
NRZI

IBM-compatible
PE

Dual-mode
NRZI/PE

Nine-track:
Nine-track:

Nine track:

Standard

Nonstandard
Available

Tape Speed:

Speed Variation:

Instantaneous
Long term

Rewind Speed

Start/Stop Time (inversely
proportional to tape speed)

Start/Stop Distance

Interchannel Displacement
Error

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

Interface
Electronics

Operating Temperature
Relative Humidity

Altitude

800 bpi
1600 bpi

800/1600

75/45/37.5 ips

25 to 90 ips
+3% (max., byte-to-byte)
+1% (max.)

300 ips (nom.)

5.0ms (nom.) at 75 ips

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

150 microinches (0.004 mm) max.

Solid-state, modulated
photoelectric (IBM-compatible)

Industry-compatible TTL
(Low True)

Silicon-TTL including low
power, MOS microprocessor

2° to 50°C
15 to 95%, noncondensing

0 - 8200 feet (0 - 2500 meters)

Table 1-1.

Mechanical and Electrical Specifications (Continued)



INPUT OUTPUT
FORMATTER/TRANSPORT FORMATTER/TRANSPORT
HIGH = FALSE +5 VOLTS
LOW = TRUE
220
—_— ~ Q DO_
—1 25 5
330
DTL 844 : DTL 836 or 846
OR EQUIVALENT = ALL RESISTORS IN OHMS = OR EQUIVALENT

Figure 1-3.

Interface Configuration




SECTION II
UNPACKING, INSPECTION, AND INSTALLATION

2-1. GENERAL

?—2. This section presents instructions for unpacking, inspect-
ing, and installing the transport.

2-3. UNPACKING AND INSPECTION

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

a.

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

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

CAUTION

Do not cut center tape of inner box without
first cutting side tapes and pulling flaps
away from top of container. Plastic door of
transport can be damaged by failure to observe
this precaution.

Cut side tapes securing top of inner box, pull flaps ub
as far as nossible, and cut center tape. Oven box, fold
flaps back, turn over on open side, and 1ift off box.

Check contents of shipping container against packing
slip, and inspect for possible damage. If damage
exists, notify carrier.

Examine vacuum column, reel hubs, capstan, and other
components in tape path for foreign matter.

Check printed circuit boards and all connectors for
correct installation.

2-1



2-5. POWER CONNECTION

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

2-7. OPERATING VOLTAGE SELECTION. The Model 900X can be operated
over a wide range of line voltages with no changing of transformer
taps. Four ranges are available: 90 to 110-Vac, 110 to 135 Vac,
190 to 230 Vac, and 230 to 270 Vac. Both a voltage selector PWB
and the fuse are located in the power cord connector housing
mounted in the power supply chassis. One side of the voltage
selector PWB has the numbers 120 and 240, each printed upside

down from the other, on one side of the PWB and numbers 100

and 220 similarly printed on the other side. When line voltage

is 90 to 110 volts, the PWB should be plugged in so that number
100 is facing upward and right-side-up to the installer. For 190
to 230 volts, the number should be 220; 110 to 135 volts, number
120; and 230 to 270 volts, number 240. For the 90-to-135-volt
ranges, the fuse should be of a 6-ampere rating; for the 190-to-
270-volt ranges, a 3-ampere rating.

CAUTION

To prevent damage to the transport and ensure proper
operation, be sure the voltage selector PWB and fuse
are proper for the power source to be used before
applying power to the transport.

2-8. INITIAL CHECKOUT

2-9. Section III contains a detailed description of all controls.
To check for proper transport operation before placing in the sys-
tem, proceed as follows:

a. Connect power cord.
b. Clean tape path as directed under paragraph 5-3.

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

d. Turn power on by switching POWER switch.

e. Momentarily depress LOAD control to apply capstan-motor
and reel-motor power.

f. Momentarily depress LOAD control 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.



m.

Check ON LINE pushbutton by depressing repeatedly and
observing that ON LINE indicator is alternately illu-
minated and extinguished.

With transport off line (ON LINE indicator not illumi-
nated, press FWD control. Run several feet of tape
onto takeup reel, and press FWD control again to stop
tape.

Check components of tape path visually for correct tape
tracking (tape riding smoothly in head, guides, etc.).

Press REV switch. Tape will move backward until BOT
tab reaches photosensor, when it will stop.

Check tape tracking as in step 1i.

Using FWD control, run several feet of tape onto takeup
recl. Depress FWD control again to stop tape. Depress
REWIND control momentarily to initiate rewind mode and
illuminate REWIND indicator. Tape will rewind to BOT
tab and stop with BOT tab at load point. If REWIND
control is mementarily depressed when tape is at BOT,
REWIND indicator will illuminate and tape will unload
from vacuum column and rewind at low speed. This pro-
cedure is used to unload tape (paragraph 3-7). Recl
can then be removed.

Make final check of tape tracking, as in step 1.

2-10. RACK MOUNTING

2-11. The transport 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 mount the

transport as follows:

a.

Install hinge pin blocks on equipment rack using.threo
10-32 pan-head screws per hinge. Do not fully tighten
screws. Place No. 10 shim washer on each pin.

Set shipping frame down with front door of transport fac-
ing up (i.e., lying in horizontal position). Remove
screws securing transport to frame.

Lift transport out of shipping frame, position 60 degrees
from closed position, and hang on hinge pin blocks.

Adjust hinge blocks on equipment rack so that transport
hangs symmetrically in rack. Tighten screws.
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e. Clgse tape transport into rack and install safety block,
using 4-40 screw.

f. Check that adjustable pawl fastener engages behind equip-
ment rack. Adjust if necessary. )

2-12., INTERFACE CONNECTIONS

2-13. Optimally, interconnection of Cipher Data Products and custom-
er equipment should be made with 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 24-gauge conductor with minimum insulation thickness of
0.01 inch.

2-14. Alternatively, flat ribbon cable can be used, with some sig-
nal degradation, in low-noise environments.

2-15. It is important that the ground side of each twisted pair be
grounded within a few inches of the driver to which it is connected.
The mating connectors (ELCO part number 00-6007-036-980-002 or equiv-
alent) must be wired by the customer. Interface signals are routed
directly to and from the printed circuit boards. Strain relief
should be provided. Table 2-1 shows the input/output lines required.



LIVE GROUND
CONNECTOR PIN PIN SIGNAL
Input Commands J 8 Select 0 (ISLTO)
J101
A 8 Select 1 (ISLT1)
18 8 Select 2 (ISLT2)
\ 8 Select 3 (ISLT3)
C 3 Synchronous Forward Command
(ISFC)
E 5 Synchronous Reverse Command
(ISRC)
H 7 Rewind (IRWC)
L 10 Off Line (IOFC)
K 9 Set Write Status (IWEN)
B 2 Overwrite (IOVW)
D 4 Data Density Select (DDS)
Output Indica- T 16 Ready (RDY)
tions J101
M 11 On Line (IONLS)
N 12 Rewinding (IRWDG)
8] 17 End of Tape (EOT)
R 14 Load Point (ILP)
P 13 File Protect (IFPT)
F 6 Data Density Indicator (IDDI)
S - +5V (Optional)
"Write Inputs A 1 Write Data Strobe (WDS)
102 C 3 Write Amplifier Reset (WARS)
E 5 NOT USED
Table 2-1. Interface Connections
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LIVE GROUND
CONNECTOR PIN PIN SIGNAL
“Write Inputs F 6 Read Threshold 2 (RTH2)
J102 (Continued)
L 10 Write Data Parity (WDP)
M 11 ‘Write Data 0 (WDO)
N 12 Write Data 1 (WD1)
P 13- Write Data 2 (WD2)
R 14 Write Data 3 (WD3)
S 15 Write Data 4 (WD4)
T 16 Write Data 5 (WD5)
U 17 Write Data 6 (WD6)
Vv 18 Write Data 7 (WD7)
Read Outputs 2 B Read Data Strobe (RDS)
03 1 A Read Data Parity (RDP)
3 C Read Data 0 (RDO)
4 D Read Data 1 (RD1)
8 J Read Data 2 (RD2)
9 K Read Data 3 (RD3)
(Optional)¥* 10 L Non-Return-to-Zero (NRZ)
11 M NOT USED
12 N NOT USED
13 p NOT USED
14 R Read Data 4 (RD4)
15 S Read Data 5 (RDS5)

*NRZ switches automatically.

Interface Connections (Continued)

If HI DEN is true, NRZ is false.
If HI DEN is false, NRZ is true.

Table 2-1.
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LIVE GROUND
CONNECTOR PIN PIN . SIGNAL
Read Outputs 17 U Read Data 6 (RD6)
J103(Continued)
18 \' Read Data 7 (RD7)

Table 2-1. Interface Connections (Continued)
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SECTION ITI
OPERATION

3-1. GENERAL

3-2. This section describes the controls and indicators and pro-
vides instructions for operating the Model 900X transport.

3-3. CONTROLS AND INDICATORS

3-4. Figure 3-1 shows the controls and indicators. An ON/OFF
rocker switch (not shown) is located near the bottom of the control
panel. Control/indicator types, functions, and the conditions re-
quired 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
performed daily to maintain transport
reliability.

3-5. LOADING TAPE
3-6. To load tape, 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 mounting.

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

c. Actuate ON/OFF switch.

d. Thread tape along path shown on facade. Wrap several
turns clockwise around takeup reel. Check that tape 1is
correctly seated on guides and properly threaded through
photosensor and head assembly.



CAUTION

Ensure that tape is positionéd correctly on
all guides, or tape damage may result.

e. Close front cover to protect tape and transport from
dust.

| I | PUSHBUTTON SWITCHES (MOM)

S— / L.E.D. INDICATORS

REV | TEST SWITCH MODIFIES FUNCTION
[ Y- OF OTHER CONTROL PANEL
TEST SWITCHES AND INDICATORS

Figure 3-1. Control Panel



CONTROL OR

INDICATOR TYPE FUNCTION CONDITIONS

POWER ON/OFF Rocker Switches line Fuse installed.
Switch power on and Line cord con-

off. nected.

LOAD Momentary- Illuminates to Power restored
Action Push- indicate BOT after being off,.
button and tab is posi- Loss of tape ten-
Indicator tioned at photo-| sion.

sensor.

ON LINE Momentary- Switches trans- Initial Load or
Action Push- port to on-line Rewind actuation.
button and mode. Illumi- Transport in off-
Indicator nates to indi- line mode. (ON

cate transport LINE indicator
is on line. extinguished).
Second actua- Transport in on-
tion switches line mode. (ON
transport off LINE indicator
line. Indicator | illuminated).
extinguished to
indicate trans-
port is off line,

REWIND Momentary- Rewinds tape to Transport in off-

Action Push-
button and
Indicator

load point. RE-
WIND indicator
illuminates dur-
ing rewinding,
then goes out.

Load indicator
illuminates to
indicate BOT

tab is posi-
tioned at photo-
sensor.

Second actua-
tion of REWIND
pushbutton un-
loads tape.

line mode. (ON
LINE indicator
not illuminated.)

Table 3-1.

Controls and Indicators



CONTROL OR
INDICATOR TYPE FUNCTION CONDITIONS
WRT EN Indicator Illuminates to | Tape reel with
(Write ' indicate write write enable ring
Enable) function may be installed mounted
: performed. on supply hub.
HI - DEN Momentary- First actuation |Executed by FWD
(High Action Push- (indicator il- or REV command
Density) button and luminated): PE following HI DEN
: Indicator mode; second ac- |actuation.
tuation (indi-
cator extin- :
guished): 1lower
density (NRZI).
FORWARD Pushbutton Starts/stops Transport in off-
and Indicator | tape forward line mode (ON
motion. Illumi- |LINE indicator
nates to indi- extinguished).
cate transport ~
in forward mode.
REVERSE Pushbutton Starts/stops Transport in off-
and Indicator tape reverse line mode (ON
motion. Illumi- |LINE indicator
nates to indi- extinguished.)
cate reverse '
mode.
TEST Pushbutton Selects alter-
and Indicator nate operational
mode for other
switches.
Table 3-1. Controls and Indicators (Continued)
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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.

f. Actuate LOAD pushbutton and observe that tape is ten-
sioned, as shown in Figure 1-1, and advances until
BOT tab is positioned at photosensor. LOAD indi-
cator will illuminate, indicating transport 1s

ready for use.

3-7. UNLOADING TAPE

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

NOTE

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

a. If power is off, actuate POWER switch 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 indicator will

: illuminate.. If tape is at load point, tape will.
be unloaded from vacuum column and rewound at low
speed. If tape is not at load point, rewind ceases
when BOT tab is reached. BOT tab is then positioned
automatically at photosensor, and LOAD indicator
illuminates. Actuate REWIND pushbutton second time
to complete unload sequence.

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.

3-5



INPUT TYPE FUNCTION
*Select i ' Level When true, enables all interface
(SLT1i) drivers and receivers in trans-
port, thus connecting transport
to controller.
Sync Forward Level When true, with transport ready
Command (SFC) and on line, causes tape to move
forward at specified speed.
Sync Reverse Level When trﬁe, with transport ready
Command (SRC) 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 300 ips to BOT.
Off-Line Level or Resets on-line flip-flop to O
(OFFC) Pulse (min. state, placing transport under
width, 1 manual control.
microsecond )
Write Data Pulse (min., Trailing edge triggers code
Strobe (WDS) 1 micro- generator in transport.
second )
Write Data 9 lines for When true from 0.5 microsecond
(WD) 9-track; 7 before leading edge to 0.5 micro-
lines for second after trailing edge of
7-track Write strobe, results in record-
ing of flux transition when in
write mode.
Set Write Level When true for 20 microseconds,

Status (WEN)

minimum, after leading edge of
FORWARD command, initiates write
mode of operation.

Write Pulse (min., When true, resets write amplifier

Amplifier 2 micro- circuits on leading edge. Pur-

Reset (WARS) seconds) pose is to write LRCC at end of
record, causing all channels to
be erased in IRG.

Data Density Level When true, conditions read elec-

Select (DDS)

tronics to operate at high densi-
ty or PE. When false, operation
is at low-density mode (NRZI).

*knen optional unit select is used, i = switch setting. Otherwise, SLTO must be true.

Table 3-2. Interface Inputs.
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INPUT

TYPE

FUNCTION

Overwrite
(OVW)

Level

When true, conditions appropriate
circuitry, in conjunction with
Write Reset (WRS) pulse, for up-
dating (rewriting) of select
record. Transport must be in
write mode.

Table 3-2.

Interface Inputs (Continued)

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)
(RDP, RDO-7)

Bits

Sampling of RDP, RD0O-7 simulta-
neously on trailing edge of Read
Data Strobe (RDS) provides com-
plete data character. (In phase
encode, these lines are self
clocking.)

Read Data
Strobe (RDS)

(NRZI only)

Pulse (3/64 of
data cell,

NRZI 800 bpi)

Provides complete data character
when RDP, RD0-7 sampled on
trailing edge.

End of Tape
(EOT)

Level

True for duration of EOT tab.
Transitions to and from true
state not to be assumed clean.

Data Density
Select (DDS)

Level

True only when manual HI DEN
switch on transport is set for
high density.

Ready (RDY)

Level

True when load sequence is com-
plete and transport is on line
and not rewinding. (Transport
ready to receive remote command.)

Load Point
(LDP)

Level

True when BOT tab is under photo-
sensor, initial load sequence is
complete, and transport is not
rewinding.

Table 3-3.

Interface Outputs
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INPUT TYPE FUNCTION
Rewinding Level True only when transport is en-
(RWD) gaged in rewind operation,
File Protect Level True when power is on and reel
(FPT) of tape without write ring is
mounted on transport.
NRZI Transport |[Level True when transport is configured
Identification |(Optional) for NRZI data. False level indi-
(NRZ) cates phase-encode configuration.
7-Track Head Level True for 7-track transport; false
Identification |(Optional) for 9-track configuration.
(7TR)
Single-Gap Level True when transport has single-
Head Identi- (Optional) gap head; false level indicates
fication (SGL) dual-gap head.
Transport Speed|Level True when transport has lower of
Identification |(Optional) two speeds available in multiple-
(SPD) transport system.
Table 3-3. Interface Outputs (Continued)
3-11. MULTIPLE-TRANSPORT (DAISY-CHAIN) SYSTEM MODIFICATION.

When two or more transports are used in a ''daisy-chain" system,

the transmission line (cable) terminators in all transports ex-
cept 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 900X
transport are all incorporated in one 330-ohm, one 220-ohm, and one
220/330-ohm resistor packs which plug into integrated circuit sockets.
The 220/330-ohm pack is mounted on the data PWB, the others on the
control/servo PWB. For multiple-transport operation, simply remove
the three resistor packs from their sockets on all but the last

transports.



SECTION IV
THEORY OF OPERATION

4-1. GENERAL

4-2. The basic concepts of digital recording, magnetic tape trans-
port applications, and principles of operation of the Model 900X
dual-mode transport are presented in this section. A thorough
knowledge of this section will be of considerable value to the user
in operating and, if necessary, in troubleshooting this equipment.

4-3. BASIC CONCEPTS OF DIGITAL RECORDING

4-4. The use of magnetic tape as a digital recording medium has
increased steadily as a result of the increased use of digital
techniques and the increasing versatility and decreasing cost of
tape transports. The digital recording process involves methods

and equipment capable of recording and reading information expressed
in a digital (binary) code (various combinations of 1's and 0's).

4-5. DATA RECORDING/READING WITH MAGNETIC TAPE

4-6. The recording of data on magnetic tape originates with the
input device, whose nine channels of digital signals are transmitted
to the corresponding data channels of the transport. (One of these
channels is the parity channel, which is used to detect and correct
errors. The remaining channels correspond to actual encoded data

to be recorded.) These signals produce corresponding electrical
currents in the write head of the transport, which, in turn, pro-
duces positive and negative magnetic polarities corresponding to

the original data and parity signals in the tracks of the tape
passing over it.

4-7. In NRZI systems, a binary 1 signal in a given channel pro-
duces a transition from plus to minus (or vice versa) saturation
magnetism (+SAT and -SAT, Figure 4-1) in its track on the tape,
whereas a binary 0 signal produces no change in magnetism in its
track. In phase-encode writing, a binary 1 signal produces a
transition to the IBG polarity on the tape when running forward
(Figure 4-2); a binary 0 produces a transition away from IBG.

4-8. As a written tape passes across the magnetic read head of a
transport, the head responds to each change of flux arriving at its
gap and produces a read voltage waveform for each track such as
illustrated in Figure 4-1 (NRZI) or Figure 4-2 (PE). (See para-
graph 4-14 for a detailed description of magnetic tape recording/
reading in the NRZI mode, paragraph 4-22 for phase-encode.)
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Binary Data 0 1 o 1 1 10 0 1

R Z (return-to-zero) n rl n n ﬂ

NRZ (non-return-to-zero)

NRZI (non-return-to-zero-interrupt)

H SAT f—
Head Current
- SAT
+@ SAT —_—
Tape Magnetism
-@ SAT

Read Voltage [\ V[\/ J\

Figure 4-1. Magnetic Recording Waveforms
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4-9. MAJOR TRANSPORT COMPONENTS

4-10. The Cipher Model 900X transport is composed of four main
assemblies (Figure 4-3): the drive assembly, which includes the
tape drive components and the vacuum buffer system; the read/write
system, consisting of a head assembly and a dual-mode data 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 assem-
bly, and the front-panel-mounted power switch.

4-11. The schematic diagrams in Section VII should be referred to
in studying circuit descriptions presented in this section.

4-12. HEAD ASSEMBLY

The Model 900X dual-mode transport has a dual-gap head, for read-
after-write operation. Track locations, track width, and gap
separation are all IBM-compatible (Table 4-1).

4-13. A cross-feed shield is provided to reduce the voltage in-
duced in the read head when writing. The shield is composed of
copper and ferrite flux blocks cemented to a hinge plate (Section
V, Figure 5-6). The head has a hard chrome face that is guaranteed
for 5000 hours of operating life.

4-14, NRZI CODING SYSTEM

4-15. 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-0 character there would be no indication of
the presence of that character. ~

4-16. NINE-TRACK CODING. Any 8-bit code, such as ASCI11 or EBC1DIC,
may be used. (See Figure 4-4). '



ROM

Z-80 uP EROM RAM
PROM
Power fail
detect
circuits
Control Servo sensors: Servo controls: Vacuum Blower Interface controls: Tape sensors:
panel thresholds, vacuum, current or voltage controls: Gating routes for End of tape
pushbuttons velocities, line feedback select, open Opto-isolator outputs interface commands Beginning of tape
and voltage, check, loop operating points for line voltage and unit status. File protect ring
indicators other interlocks control outputs Supply reel position
Figure 4-3. Recorder Organization




DUAL-GAP

FUNCTION READ AFTER WRITE
Track Locations 0.055(%0.001) inch, center to
‘ center
Effective Track Width Write: 0.044(%0.001) inch
Read: 0.040(%£0.001) inch

Parallelism

Gap Separation (Write-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

2%, maximum, of nominal read
voltage

% maximum, of read voltage

Inductance Write: (each leg)
500 pH maximum
Read: (each leg)
10 mH maximum
Dc Resistance Write: (each leg)
10 ohms maximum
Read: (each leg)
25 ohms maximum
Write Current (100% saturation)|{ 35 mA * 20%
Read Voltage 700 pV/inch/sec. *10%
Self Erasure (Read Signal 10% maximum
Reduction After 10 Passes)
Erase Head Resistance 80 ohms
Erase Current 50 mA

Table 4-1.

Head Specifications

+200 microinches (write to read)
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NOTES: 1. Tape shown with oxide side down; NRZI
recording. Bit produced by reversal of
flux polarity. Tape fully saturated with
each direction.

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

3. CRCC: cyclic redundancy check character.
Parity of CRCC determined by number of
data characters in record. 0dd number of
data characters, even CRCC, etc. CRCC
is spaced four bits from data characters.

4. LRCC: longitudinal redundancy check
character, always odd parity. Spaced
four bits from €RCC. Written with RES line.

5. Parity bit: vertical parity bit written

for each data character containing even
number of bits.

Figure 4-4. Nine-Track Data Format



4-17. LONGITUDINAL REDUNDANCY CHECK CHARACTER (LRCC). A longi-
tudinal 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.

4-18. Since the reference condition is established before the
first character of the record and reestablished by writing of the
LRCC, an even number 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.

4-19. CYCLIC REDUNDANCY CHECK CHARACTER (CRCC). Nine-track,
800-bpi tapes include a CRCC located at the end of each record
before the LRCC. The CRCC is generated by application of a
modulo two polynomial of the data within the block.

"4-20. 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.

4-21. The information supplied by the CRCC, combined 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 not correctable. All data and LRCC characters must

have odd parity. However, the CRCC character may have either

odd or even parity, and in fact, may be all 0's, Allowance must

be made in the formatter electronics for the all 0's CRCC condition,
since a read clock will not be returned from the drive.

4-22. PHASE-ENCODE SYSTEM. The differences between phase-encoded
(PE) and NRZI writing are chiefly in presentation and phasing or
coding. In NRZI coding, a single change of polarization on the
tape represents a logical 1, while no change represents a logical
0. In PE writing, both the logical 1 and 0 involve changes in
polarization. Phasing, however, is the key difference between

PE and NRZI, The major advantages offered by PE are reduced pos-
sibility of losing data because of inadequate signal strength
(making practical low read thresholds) and the fact that each track
is self-clocking, reducing skew problems. PE writing is done only
in a nine-track mode. Basic features of-the PE system are as
follows (Figure 4-2):

a. A change in tape polarity at the interface from
negative to positive is a 1 bit.

b. A change from positive to negative is a 0 bit.

c. There must be a change of polarity between data

bits of the same polarity (consecutive 1 or 0
bits) at phase time.



d. Data density in a PE transport is 1600 bits per
inch (bpi) of tape travel.

l4-23. 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 will be referred to as a positive
flux reversal; positive to negative, a negative flux reversal.

As noted above, there must be a flux reversal with each data bit,
whether it be a 0 or 1. Therefore, 1600 bpi equates to a minimum
of 1600 frpi in any given channel. (This would occur in the case
of alternate 0 and 1 bits.) The maximum case would occur with
consecutive 0 or 1 bits, resulting in 3200 frpi. The flux reversal
at each bit time accounts for the self-clocking feature of

PE writing. '

4-24. TFormatting. Phase-encode formatting is illustrated in
Figure 4-5. The format includes an inter-record gap (IRG) and
file gap (FG), a data generation and file mark, and identification
burst. A block of PE data is preceded and immediately followed

by a burst of bytes designated preamble and postamble, respectively.
The sequence for a block of PE data is as follows:

a. Forty bytes of all 0's (including the parity bit).
b. One byte of all 1's (including the parity bit).

c. Data bytes.

d. One byte of all 1's.
e. Forty bytes of all 0's.

4-25. A phase-encoded tape requires an identification burst of
1600 frpi in the P channel and erasure in all other channels at
the beginning of the tape. The burst must begin at least 1.7
inches ahead of the 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 identifica-
tion burst. The typical distance for a load gap is 3.75 inches.

\4—26._ The PE file mark or tape mark consists of 80 flux rever-
sals at 3200 frpi, written in channels 2, 6, and 7, with chan-
nels 1, 3, and 4 dc erased. Channels 0, 5, and P, in any
combindtion, may be dc erased or recorded the same as channels

2, 6, and 7.
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4-27. DUAL-MODE DATA BOARD THEORY (Drawing No. 354040-300)

4-28, CONTROL SECTION (Sheet 5). The data board control section
consists of the following circuits:

a. Read threshold offset voltage.
b. PE or NRZI selection.

c. Transport select.

d. Voltage regulators.

e. Write voltage control.

4-29. The threshold circuitry selects a high read threshold when
writing. RTH2 selects an extra low read threshold, which is helpful
for reading old tapes. The threshold voltages are determined by
resistors R14, R15, R25, R21, and R20. The voltage varies in
relation to S2 (4-11), S2 (5-10), RTHZ, and READ. The transistor
driven by Ul7-12 allows some current to be shunted to ground
through R16. This transistor is on for PE operation, and current
being shunted in this manner will reduce the gain of Ul6-1 by a
factor of two-thirds. The outputs of Ul6 cause the threshold
detector of each channel to have a negative or positive cffset,
depending on whether TH- or TH+ is the input. The highest thresh-
old can be obtained by closing both S2 (4-11) and S2 (5-10). When
both switches are open, the lower threshold will be selected. With
S2 (4-11) closed and S2 (5-10) open, normal threshold detection is
used.

4-30. WRITE VOLTAGE CONTROL (Sheet 5). Control for the write
voltage circuit is provided by the low-true NOR gate Ul14-8. When
WTEST or the output of exclusive OR-gate U108-8 goes low, U92-4
goes low. This low causes Q5 to start conducting. The large
capacitor, C103, gives the circuit a Miller integrator configura-
tion. C103 charges to +12V through Q5. L4, which consists of
ferrite beads, filters the switching noise to prevent it from
being applied to the write circuitry. Zener diode CR4 allows the
write circuitry to be used with both high- and low-speed tape heads
without changing resistor values in the write-head drivers. The
high-speed head requires more current, which is provided by clos-
ing of SW3 (2-7); this increases the current by about 50%. The
write voltage is supplied to the center tap of the write head.

4-31. Q2 senses the voltage from the center taps of the write
head, starts conducting, and supplies current for the erase bar,
P21-H. Q6 and Q4 form a protection circuit to eliminate glitches
from the write head when the transport is being powered up initi-
ally. This could cause data to be erased during the power-on

sequence, as in the case of a file-protected tape. Initially, Q4
is on. As the +12 volts increases, the voltage divider action of

R284 and R283 will cause the base emitter junction of Q6 to become

4-11



back-biased, and Q6 will turn off. With Q4 on, the base of Q5
will not become negative enough to turn on QS.

4-32. VOLTAGE REGULATORS. There are two voltage regulators sup-
plied on the board. Cipher's tape transports will supply either
+15 volts (Models 70X, 80X, and 100X) or +12 volts (Model 900X)
to the data board. The regulators are used to reduce the +15
volts to a regulated +12 volts. SW3 (4-5) and SW3 (3-6) are
closed when the dual-mode data board is mounted on the Model 900X
tape transport.

4-33. CONTROL SIGNALS. RON comes from the control/servo board as
a low true signal. It passes through inverter U21-4 and triggers a
one-shot multivibrator, U2. U2-4 provides a positive, 5-us pulse.

4-34. This pulse will clock D-type flip-flop U18. The D input is
dependent upon the control signal, HIDEN, which comes from the con-
trol servo PWB also. Since HIDEN is low true, it causes the data

PWB to be PE selected. When HIDEN is high false, it initiates the
NRZ mode of operation.

4-35. PE OR NRZI SELECTION. Switches S2 (8-7) and S2 (9-6)

force density selection for test purposes. When both sections of S2
are open, NRZ is low true. If S2 (9-6) is closed, NRZ will be high
false, which causes the PWB to operate in a PE mode. When S2 (7-8)

is closed, the control signal HT%EN will control remotely the
operable mode of the data electronics.

4-36. WRITE DATA SECTION. The write data section of the dual-
mode PWB consists of the following:

a. Write input register.

b. NRZI write deskewing circuitry.

c. WDS and WARS generation circuitry.
d. Write output register.

e. Tape head drivers.

4-37. Referring to Figure 4-6 and sheet 1 of the schematic dia-
gram, Drawing No. 354040-300, the theory presented herein is based
on channel P but is applicable also to the eight additional chan-
nels. The write data interface lines at connector P102 have 220/
330-ohm input terminators that provide impedance matching and
serve as pull-up resistors for the transmitters at the other end
of the data cable. U1l12-12, a hysteresis receiver, is used to
buffer the data lines. The write input register, U105, is used
to store the incoming data from the interface. The data is
latched into the write input register when Write Strobe (WSTRB)
occurs. Referring to sheet 5 of the schematic, the Write Data
Strobe (WDS) is brought from the formatter/controller. Its fre-
quency is equal to the data rate in the NRZI mode and twice the
data rate in the PE mode.
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NRZI WDS frequency = speed x 800 bpi
PE WDS frequency = 2 x speed x 1600 bpi
Date rate = speed x bit density

4-38. The WDS enters the data board at P102-A and propagates
through U112-6. R259 and C113 provide noise filtering before the
WDS fires the one-shot multivibrator, Ul15-12. The output will be
a negative 100-ns pulse, which becomes WSTRB and clocks write in-
put register Ul12. The exclusive OR gate, Ul08-3, causes the
write input register to operate as a toggling J-K flip-flop in the
NRZI mode for each 1 bit or follow the data bits (1's or 0's) in
the PE mode, similar in operation to a D-type flip-flop. The con-
trol signal, Phase Encode (PE), will direct the exclusive OR gate
as to the mode of operation.

4-39. The write output register (U99) will be clocked each tran-
sition time and will store the data from the write 1nput register,
U105. The clock for U99 is derived basically from the WDS also.
The output of U115-12 (sheet 5) also goes to the low true NOR gate,
U114-4. The output of Ul1l4-6 will be a negative 100-ns pulse
designated CYCLE P. This signal will initialize the operation of
the NRZI write deskewing circuit.

4-40. NRZI Write Deskewing Circuit. This feature of the data

PWB eliminates the need for nine adjustable one-shot multivibrators.
The NRZI deskewing circuits make allowance for the gap scatter
present in the write head. Electronically, the writing of each
track is adjusted so that the final result is a precise vertical
character written on the tape.

4-41. The circuit consists of a voltage-controlled oscillator, U89;
synchronous, four-bit counter, U91; and a 256-bit, bipolar, pro-
grammable ROM (32x8 PROM), U90. The output frequency of the oscil-
lator is controlled by the external capacitor, C92, which is chosen
to match the tape transport speed; the resistor divider consisting
of R213 and R212 restricts the frequency range of operation. U89-6
is the chip Enable input and goes low when the CYCLE P signal
asynchronously clears the four-bit counter. The counter controls
the address inputs of the PROM, The output of the PROM is all 1's,
except for the specific channel that is being written. Channel 2
has a fixed count of eight, provided by exclusive OR gate Ul09-8.
(Channel 2 was picked as the reference channel because it is the
center track of the write head.)

4-42. The clock for the counter is supplied by the oscillator.
The counter will count from 0 through 15; at this time, the carry
output of the counter will disable the oscillator at U89-6. The
counter increments on the positive edge of the clock, and the
PROM writes on the negative edge. The write skew should hold
near 6% of the byte time. (The PROMs are serialized with the
tape head assembly, and they must be replaced as a pair if the
need arises.)
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4-43. There are four write head drivers following the write out-
put register. The inner two head drivers are used for both PE and
NRZI operation, while the outer two head drivers are used only for
NRZI operation. PZ21-N and P21-K are attached to the write head
winding with center taps (shown on sheet 5 of the schematic) P21-A,
B, D, E, J, M, R, U, X. The control signal, NRZ VCC, is enabled
by Q3, which activates the two head drivers, U96-10 and U96-14.

4-44. 1In the NRZI mode, an extra interface ‘'signal is required to
write the longitudinal redundancy check character (LRCC) eight
character spaces after the last data character. This signal is
called Write Amplifier Reset (WARS) and enters the data board at
P102-C. After propagating through Ul12-8, it is noise filtered

by R258 and C112. The one-shot multivibrator, Ull5-4, outputs a
negative 100-ns pulse to Ull4-3. This generates the clock for the
write output registers. The WARS pulse also passes through Ul112-10
and Ul14-12 to give the signal, Clear Write Buffer (CLRWB). This
pulse is applied to the Direct Clear inputs of the nine write in-
put registers and sets them to a reference condition awaiting the
next data character. The reference condition ensures erasure of
the tape in the interrecord gap. :

4-45, READ SECTION (Figure 4-7 and Sheet 2, Drawing No. 354040-300).
The read section of the dual-mode data PWB consists of the following
circuits:

a. Nine read amplifiers (PE or NRZI).
b. Signal threshold detection.

c. Phase-encode envelope detection.
d. NRZI Read Data strobe generation.
e. Read output register.

4-46. The read section theory presented herein pertains specifi-
cally to the P channel but is agPlicable to all nine read channels.
The first read amplifier (U80) has an approximate gain of 200, a
bandwidth of 700 kHz, external frequency compensation, and no
crossover distortion. The gain is set by R60 and R63, in the
feedback circuit of the general-purpose 709 operational amplifier.
The read signal from the tape head is offset approximately -12 mV
by the resistor divider network, R262 and R263. This is accom-
plished by connection of the center tap of the read head to this
resistive divider. One end of the read head winding is left dis-
connected, and the other end is tied to the input of the ampli-
fier. (The reason for offsetting the input is to eliminate the
crossover distortion commonly present on the output of 709
operational amplifiers. This type of distortion cannot be
tolerated in the reading of phase-encode data.) After amplifi-
cation, the offset voltage will be approximately -2.5 volts.
Capacitor C60 blocks the dc offset from the input of U33-3.
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4-47. The second stage of amplification is a TL082, JFET, input
operational amplifier whose characteristics include high input
impedance, unity gain bandwidth, internal frequency compensation,
continuous short-circuit protection, and low input bias and off-
set currents. The amplifier has a read gain potentiometer in the
feedback circuit. The gain can vary from unity to 11 over a speed
range of 12.5 to 125 ips, even with the different read heads. The
higher the transport speed, the less the gain required. Therefore,
with the lowest gain there will be the greatest bandwidth at 125
ips. High read gain and narrow bandwidth are needed for optimum
performance at 12.5 ips. The adjustment of R203 through RZ11 is
the only read gain adjustment for both PE and NRZI operation.

This adjustment can best be made by writing all 1's at 800 bpi
(NRZI), monitoring TP-30 through TP-38, and setting the signal
level for 8 volts peak-to-peak.

4-48. The next stage, U33-7, is a low-pass, active filter. The
low-pass elements are R62, R61, and the two capacitors, which
change with speed, on header A6. Capacitor.C59% and resistor R92
help to maintain a low-input offset voltage. The output of the
low-pass filter goes to threshold detectors U27 and comparator
U30-7. In the signal path to the comparator is a differentiator
consisting of A6 (8-7) and R54. The signal path through R51
goes to the inputs of the dual-voltage comparator, type LM319.
The other input to the U27 comparator is tied to the read thres-
hold circuit.

4-49. Threshold detectors U27-7 and U27-12 each have a dc offset
voltage tied to U27-10, which is TH-, and U27-4, which is TH+, re-
spectively. The two threshold voltages are set by Ul6 and associ-
ated circuitry (sheet 5 of the schematic). The read signal output
of U33-7 is compared with the threshold reference, and when the
positive read signal exceeds the threshold offset, U27-7 will go
high. If NRZI mode is selected, the high will be transferred as

a low by U31-6. Exclusive OR-gate U37-3 has the input condition
of U37-1, which is high, and U37-2 is low when the read signal is
a positive peak at U33-7. Thus, the ocutput of U37-3 will be high.

4-50, If the read signal input to U27-9 is a negative peak, then
U27-7 would stay low and the state at U37-2 would be high. Hence,
the output at U37-3 would be low. The output of the exclusive OR-
gate has the characteristic that the signal transition is in the
same direction (negative-going) for both positive and negative
peaks of the NRZI read signal.

4-51. The next group of components in the signal path consists
of R45, Al (1-14), and R39, which provide filtering action for
the switching noise created by low-pass filter U30-7. The signal
is inverted and delayed slightly before going to the clock input
of U26-3, a D-type flip-flop. The initial condition of U26-6 is
low.
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4-52. Low true NOR gate U31-3 provides the D input to U26-2.
Whenever data has been detected, U31-3 goes high. The signal goes
through two inverters and is integrated by R43 and the capacitor
on header Al (7-8). Once the threshold of hysteresis gate U25-5
is reached, the input to D-type flip-flop U26-2 goes low. When
the D-latch is clocked, output U26-6 goes high.

4-53. The interface, P103-1, is driven by a power buffer NOR-gate
with open-collector output. When either input to U35 goes high, a
low is transferred to the interface and interpreted as a 1 bit.
The interface remains low until CLR@ clears flip-flop U26. When
reading a 0 in the NRZI mode, the D flip-flop is clocked, but the
D input, U26-2, is high. Hence, output U26-6 remains low, and

the output of NOR gate U35-4 stays high. A high logic level at
the interface is interpreted as a 0 bit.

4-54. AND gate U24-8 is used to pass the phase-encode data. The
input, U24-9, is the control signal Phase Encode Select (PESEL),
which is high true for PE operation. The other input, U24-10, is
high when data has been detected in the channel. Low true NOR
gate U31-3 goes high and is inverted by U28-12. Capacitor Al (6-9)
was intially charged to +5 volts. After about two bit cells of
the preamble, Al (6-9) is sufficiently discharged to cause U25-8
to go high. For a 1 bit, U24-11 will be high, and NOR gate U35-4
will go low. Just the opposite is true for a 0 bit. The output
of U25-8 is the channel envelope detect output for the PE mode,
Data In Channel - Phase Encode (XINCHIP).

4-55. The nine-channel envelope detect signals go to U23-1 (sheet
5), an analog majority gate. The analog voltage is varied for
some channels by the different resistor values on -input U23-3.
Channel P has a 10 K-ohm resistor, R34, in series for detection

of the identification burst. Note also that chanels 3, 6, and 7
have 33K-ohm resistors in series with the input; thus, a file
mark will enable the circuit also. U23-1 will slew to a positive
level after two or three bits have passed through the read chan-
nels. This high is passed through some subsequent logic to give
control signal PESEL, which enables AND gate U24-9 (sheet 1).

4-56. NRZI Read Gate and RDS Generation (Sheet 5, Drawing No.
354040-300). All nine channels generate a signal BITINCH (P-7),
which means a NRZI 1 bit has been detected in the respective
channel. The first channel to detect data will cause U4-9 to go
high. U4 and Ul3 are configured as a latch, which is reset at
CLR# time. The high at U4-9 goes to the D input of U8-6. U8-9

is clocked by a signal generated from Y1, the crystal oscillator,
and is 64 times the data rate in the NRZI mode. The high on the

D input is transferred to the Q output, U8-7, at clock time. Note
that U8 would be disabled when the data board is PE selected, be-
cause a low would be presented on the clear input, U8-1. In the
NRZI mode, U8 is enabled. When the Q output is high, the two
counters, Ul2 and Ul5, are allowed to start counting the clock
pulses applied to their clock inputs. Prior to this, the counters
are loaded with a set count. The operation of the switches on the
lead inputs is as follows: both open, read gate = 12% of byte
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t@me; SW1 (1-16) open, SW1 (2-15) closed, read gate = 25
time; SW1 (1-16) closed, SW1 (2-15) open, read gate = 37
time; both closed, read gate = 50% of byte time.

4-57. When the carry output of Ul5-15 goes high, the next clock
pulse will cause the D-type flip-flop, U8-15, to store this high.
Two clock times then elapse before U5-12 goes low. On the:
fourth clock, U8-10 goes high and, with NRZI selected, U9-3 out-
puts the Read Data Strobe (RDS) to the formatter. The fifth clock
time after Ul5-15 went high initiates CLR@, which clears the NRZI
read output registers. At CLR§ time, the U4-9, Ul3-6 latch is re-
set. This latch will now wait for the next BITINCH signal to go
true at the next byte time.

4-58. TEST SECTION. The test section of the dual-mode data board
consists of the following circuits:

a. Crystal oscillator.
b. Two 16-bit counters.
‘c. Read skew indicator.
d. Switch settings.

4-59. With the Cipher dual-mode data PWB, it is possible to write
all 1's on a tape without the use of external test equipment.
There is a visual indication of out-of-tolerance read skew, and a
variety of DIP switch settings is available to aid the technician
in troubleshooting.

4-60. The test circuitry is located on sheet 5, Drawing No.
354040-300. The crystal, Y1, supplies the clock for two counters,
Ull and U7. Each counter contains four flip-flops and a divide-
by-eight counter. When SW1 (3-14) is closed,-the crystal oscil-
lator frequency will be supplied to the NRZI Read Data Strobe
generation circuit and to the divide-by-eight counter clock input,
Ul1-1. When SW1 (4-13) is closed, the crystal frequency will be
divided in half before application to the above circuits. Closing
of SW1 (5-12) will provide the proper WDS frequency to test write
3200 fci for PE testing. Closing of SW1l (6-11) will provide the
proper data rate to test write 800 fci for NRZI testing. When

SW1 (8-9) is closed, the write head and erase bar current are
enabled. ' ~

CAUTION

Closure of SW1 (8-9) bypasses all file-
protect circuits. To provide test tapes or
other needed recorded data, ensure that this
switch is closed only when tape erasure 1is
desired or immaterial.



4-61. All tapes will be written with this SW1 (8-9) closed. This
switch also provides control signal W TEST, which goes to the
Direct Set inputs of the write input registers shown on sheet 1.
The output of the write input registers is such that all 1's are
written on the tape. :

4-62. The clock for the write output registers is supplied by the
output of the second counter, U7. The clock is passed through
U10-4, U13-3, and Ul1l4-5 to generate CYCLE P.

4-63. Another feature of the dual-mode data board is the skew
indicator. The one-shot multivibrator, UZ, will detect a skew
overflow. U2 fires whenever Ul18-5 goes high, and another BITINCH
signal sets the U4-U13 latch after the latch has been reset by a
high setting of U8-2. Deskewing of even just omne channel will
cause the LED indicator to illuminate.

4-64., Closing of SW1 (7-10) allows TP-10 to display the read
skew waveform. This will show the read skew within 10% of a byte
time for normal operation. The switch should be left open for
NRZI operation.

4-65. CONTROL/SERVO PWB

4-66. The control/servo PWB (Figure 4-8) is a multilayer board
with a ground plane in the center to reduce system noise and the
need for bypass capacitors. It incorporates circuitry for the
following:

a. Power supply

b. I/0 status indication

c. Microcomputer

d. Analog-to-digital converter
e. Vacuum control

f. Capstan servo control

g. Servo simulator

h. Transducer converter

i. Takeup and supply reel servos

j. File protect and EOT/BOT sensors



4-67. POWER SUPPLY. By means of a fixed-frequency, pulse-width-
modulation, voltage-regulator control circuit, the power supply
produces all required analog and digital supplies from its 48-Vdc
input. They consist of +12- and *5-volt regulated supplies, which
are used also by the data circuitry, as well as an unregulated +15-
volt supply. These supplies are short-circuit protected and will
execute a reset condition if Ve drops below 30 volts.

4-68. Switching Regulator (Figure 4-9 and Sheet 1, Drawing No.
354012-300). The SG3524 integrated circuit (U97) is a fixed-
frequency, pulse-width-modulation, voltage-regulator control cir-
cuit. Operating frequency, which is determined by R339 and C168,
is 25 kHz. U97 is used in a push-pull circuit configuration in
the transformer-coupled dc-to-dc converter.

4-69. Each U97 circuit includes an on-chip regulator, error ampli-
fier, programmable oscillator, pulse-steering flip-flop, high-gain
comparator, and current-limit sensing and shutdown circuitry. Volt-
age regulation is produced by varying the duty cycle of the square-
wave outputs at E, and Eg-

4-70. The square-wave outputs of E, and Ep are applied to the
bases of switching transistors Q56 and Q57, respectively. These
transistors turn on and off to supply current to the primary of
transformer T4. Q54 and Q55 are normally conducting when output
switching transistors Q56 and Q57 are off. This reduces the
storage time of the switching transistors, thereby allowing a

faster switching rate.
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4-71. The secondary of T4 consists of full-wave bridge rectifiers
and inductive input filters. The fundamental frequency filtering
is accomplished by L7, L8, and L9. Transformers T1l, T2, and T3, in
conjunction with C160 through C165, filter out the high-frequency
noise caused by the switching regulator. The +5-volt output,
adjustable by R367, is set-at +5.00 (£0.1) volts. The #12-volt and
-5-volt outputs are regulated by VRI through VR5. The -5-volt out-
put is used by the EPROM's, and the V15 RAW supply is used by the
vacuum-valve control circuitry. The outputs of VR2 and VR3 supply
+12 volts to the data board. The VRAW 15 signal is switched on by
control signal V14SW and is sent to the intermediate sections of
the servo loops.

4-72 . The reset line (U96-14) RES is controlled by the +5-volt
supply, the +48-volt Vcc unregulated input, and the current limit
protection of the primary winding of transformer T4. To initiate a
+5-volt reset condition, the charge on C166 must decrease until the
low-input threshold of U96-1 is obtained. This will cause the
reset line (RES) to go low true. The +48-volt reset condition 1is
sensed by comparator U95-1,which goes low when the unregulated +48-
volt input is less than 30 volts.

4-73%. Current Limit Protection. Zener diode CR103 (6.8V) is used
to produce a reference voltage to the inverting input, U95-6. When
U95-1 goes low, the low will be transferred by U95-2 as a low and
then inverted twice to give RES low true. Current limit protection
for the primary of transformer T4 is accomplished by R405 and
U95-14. Sufficient current flow through R405 will cause U95-14 to
go low, following the signal path through U95-2, U96-2, Ug%6-4 to
give RES low true. The Resct line (sheet 14) resets hex D-latches
U81, U90, and U92A. It also goes to the control switch assembly,
where it initially turns the LED's on during the power-up sequence.
RES true resets D-latches U40, US1, U53, U58, and U69 (sheet 15).

4-74. Microprocessor-Controlled Shutdown. The Model 900X provides

a microprocessor-controlled, power-failure sequence. Power supplied
to the data board is shut off and is used by the control servo board
to control the motion of the capstan and takeup and supply reel
motors. Comparator U95-13 (sheet 1) uses the reference voltage sup-
plied by zener diode CR103 for its inverting input, U95-10. The non-
inverting input, U95-11, monitors the voltage in resistor divider
network R368, R386, and R387. When U95-13 goes low true (LOWV),
transistor switches Q52 and Q51 open, cutting off power to the data
board. LOWV is one of 32 machine status signals monitored by the

microcomputer (sheet 14).

4-75. 1/0 STATUS INDICATION. In the case of remote commands,
REWIND and ON LINE status indications are not directly controlled
by the microprocessor. During the initial power-on sequence, RES
is low true and resets D-latch U92 (sheet 14, Drawing No.
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354012-300). After the power-on sequence is completed, the trans-
port will be off line, and the REWIND command will be false.
D-latch U92 is clocked by C7, one of eight microprocessor-
controlled clocks derived from demultiplexer U91-7. The function
of the latches is to speed up the presentation of the status to
the formatter and/or controller.

4-76. When the DO bit is high at C7 clock time, On-Line (ONLS)

will go low true. This would be the case if the ON LINE pushbut-
ton on the control switch assembly is pressed. Under the condi-
tions of being selected and on line (SLTONL true), an Off-Line

(OFC) input at the interface line will reset U92 to cause ONLS to

go high (false). When the D1 bit is high and the C7 clock occurs
simultaneously, RWDG will go low (true). This would be the case

if the REWIND pushbutton on the control switch assembly is pressed.
The transport will rewind when given a remote RWC if the load

point indication is false and the transport is selected and on line.

4-77. The microcomputer monitors the operating status of the
transport and places this information on data lines D2 through D7.
At C1 clock time, hex D-latch U40 (sheet 15) transfers this infor-
mation to interface connector P101 via some gating logic. The
status outputs are LDP, EOT, FPT, DDI, RDY, and OPT. The input
interface has the standard 220Q/330Q terminator networks. Inputs
ISEL, TOVW, ISWS, ISFC, ISRC, IDDS, and IOPTC are monitored by
the microcomputer. This is done by means of the four-to-one multi-
plexers, U44, US55, U62, and U71 (sheet 14). For any given input
condition, the microprocessor will interpret and perform the oper-
ation that is commanded by the formatter and/or controller.

4-78. MICROCOMPUTER (Figure 4-10 and Sheet 13). The microprocessor
is the controlling entity in the Model 900X transport. It starts
up when power is applied to the transport, addresses location 0 in
memory initially, and is given an instruction. The instruction may
be to jump to another location in memory, change a register, output
a command, etc. There are about 500 different instructions in mem-
ory. The microprocessor obtains these instructions by way of
address lines A0 through A15 and data lines DO through D7. The
instruction is fetched from memory by enabling of MI and interpre-
tation of data lines DO through D7. The actual data obtained by
the fetch cycle will be read when MI goes false.

4-79. Memory Request (MREQ) goes true when the microprocessor
(Z-80) is reading or writing from memory. Locations 016 through
7FF1¢ in memory are set aside for the EPROM's. The RAM ad@resses
are 20001 through 20FF1g. The 2708 EPROM is a 1024 x g-blt
device and is erasable by ultraviolet light. The 2111 is a 1024~
bit (256 x 4) static MOSRAM with a common I/0 and output disable.
When 1/0 request (TOREQ) goes true, it tells the microprocessor to
read or write to the output port. The RD and WRT lines are strobed.
The write command line, WR, causes the microprocessor to output
data on lines DO through D7. The READ (RD) command line would
cause data to be input to the microprocessor on data lines DO

through D7.
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4-80. EPROM's. U94 (sheet 13) is the EPROM chip select decoder.
It chooses the EPROM which will be used in the execution of an
instruction. Address bits A13 through Al5 will be input to U93, a
decoder. According to the binary number presented on its A, B, and
C inputs, US3 will cause ROM, RAM, OUTS, and INS to go true. When
the ROM output is true, it will enable one input to U94, and
address bits All, A10 will complete the binary number. This will
present the option of selecting either EPROM U45 or U46.

4-81. The EPROM's have a self-test program stored in memory. This
test program will check for proper operation of the microprocessor,
RAM's, and EPROM's each time the transport is powered up. During
power-up, all indicators will be on for approximately 1 second.

The type of failure which has been detected will initiate a unique
pattern of illuminated panel indicators and can then be matched
against a list of fault indications (Section VI). The purpose of
the self-test program is to minimize damage to tape or machine by
detecting certain fault conditions and disabling machine operation.

4-82. Crystal Oscillator (Sheet 13). The timer chip (U72) Z-80-
CTC is programmed by the microprocessor to generate four clock sig-
nals. The timer is synchronized to an initial frequency by the
3.840-MHz crystal oscillator, Y1. The clock signal (I) is used by
the microprocessor and the timer. ZC/TO1 is the 30-kHz clock used
by the servo sections; ZC/TO0 is frequency divided by two D-latches,
U78 (sheet 15), to obtain the 5-kHz frequency for the capacitive
transducers, EOT/BOT sense, and phase quadrature circuits. Inter-
rupts are controlled by the microprocessor and the CLK/TRIGO through
CLK/TRIG3 signals of the timer and program command.

4-83. MICROCOMPUTER INTERFACING (Sheets 14 and 15, Drawing No.
354012-300). The microprocessor controls the data paths for the
different functions of the transport. It controls the time at

which statuses are reported (e.g., EOT/BOT and the rewind sequence) ,
the motions in the test mode, FWD and REV cycles, and the loading
and unloading of the tape. While the microprocessor does not do the
actual servo loop stabilization, it gates the proper circuitry to
allow control of tape speed and positioning within the vacuum
columns.

4-84, Microcomputer Input Registers. All of the 32 transport
statuses are sensed by four-to-one multiplexers U44, U555, U62, and
U71. The different inputs will give status indications of trans-
port operation at any given time. The binary code generated by
address lines Apg, Ay will result in selection of two input signals
on the multiplexer input lines. Ay and Aj, both low, will cause
1C0 and 2C0 inputs to be transferred to the microprocessor. If Ay
and Ay are both high, 1C3 and 2C3 are rcad by the microprocessor.

4-85. Since the data lines are bidirectional, there must be an
address decoding scheme for selection of the proper input register
at the proper time. The four multiplexer chips are enabled by the
logic of AND gate U70. When As goes low, the status indications
are made available to the microprocessor via data lines Dg through D7.
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4-86. Control Switch Assembly. The control switch assembly con-
sists of two integrated circuits, LED indicators, and pushbutton
switches. Input lines A0 through A2 address each switch which has
a binary code identification. Code 000 corresponds to the LOAD
switch and 111 to the TEST switch. The two integrated circuits
decode the output indicator displays and encode the switches that
are pressed. The DO line monitors the state (on or off) of the LED
associated with the switch. C3 is pulsed low, telling the switch
panel when to turn a LED indicator on or off. Reset (RES) illumi-
nates all indicators when power is first applied. Set Write Enable
(SWEN), when low true, reads data from the indicators. When SWEN
is false, data is read from one of the switches.

4-87. Microcomputer Output Register. The output register consists
of six hex D-latches, U40, U81, U90 (sheet 14), U58, U69, and U51
(sheet 15); one demultiplexer, U91 (sheet 14); and one multiplexer,
U880 (sheet 15). The demultiplexer chip, U91, is used to generate
the clock pulses for the six hex D-latches. The binary code set

by address lines A4, Ags, Ag will determine the active time of clock
pulses Cy through Cy. The Q outputs of U81 and U90 are initially
set low. They are clocked by CO and CZ, which are microprocessor-
controlled clocks. The Q outputs are controlled by the statuses of
the data bits on data lines DO through D7. At clock time, the out-
puts will be set and will control different functions of the

transport.

4-88. The CPSCO and CPSC1 signals set up a binary code (Table 4-2)
which controls the ramp generation circuit. There are four pos-
sible condtions:

a. No capstan motion

b. Ramps FWD

c. Ramps REV

d. Ramp generator controlled by interface command
4-89. These two lines go to U80 (sheet 15, Drawing No. 354012-300),
a four-to-one multiplexer which decodes input commands CPSCO, CPSC1,
and SF to give the transport the proper motion command. Basically,

U880 controls FWD-REV direction commands and the selection of remote
commands.

NO ON-LINE
COMMAND MOTION FWD REV COMMAND
CPSCO 0 1 0 1
CPSC1 0 0 1 1

Table 4-2. Ramp Generation Binary Code



4-90. Microcomputer Output Register. REWUP, REWCLAMP, and REWDN
are control signals to the ramp generator circuit (sheet 2). S12
and S13 control FET switches which gate the analog circuitry of

the servo section. When powered on, Enable 2, 3, and 4 go to the
capstan and the supply and takeup reel servos to allow microproces-
sor control over them. Connector P29 goes to the blower motor,
‘and when U90-10 goes high the motor will be enabled. V15 SW enables
Q53 (sheet 1) to provide unregulated 15-volt power to the intermed-
‘iate sections of the servo loops. The other three hex D-latches,
U51, U58, and U69, transfer control signals to the transport cir-
cuitry. U58 outputs are S1 through Se, which go to the low-level
sections of the capstan and takeup servos to control the FET :
switches. U69 outputs Sy through Sj1 control the FET switches in
the low-level sections of the supply reel servo. U69 outputs
VALVE HVO and VALVE HV1 are used by the vacuum valve control cir-
cuitry (sheet 12). Hex D-latch U51 transfers the following con-
trol signals: SSELO through SSEL2Z, which address demultiplexer
‘U48 (sheet 12) and select the inputs to the A/D converter; VALVE

0 and VALVE_1, which control the opening and closing of the vacuum
valve; and Read, which is sent to the data board to control the
read/write electronics. '

4-91.  ANALOG-TO-DIGITAL (A/D) CONVERTER (Figure 4-11 and Sheet 12,
Drawing No. 354012-300). The FET switches on the left of the sche-
matic allow the analog-to-digital converter to sample eight dif-
ferent inputs. The microprocessor selects the input to be sampled
and the frequency of sampling. The analog signal inputs may be
positive or negative. D multiplexer U48 allows the microprocessor
to turn on a FET switch when the A, B, C inputs are addressed in
binary form. When the inputs are 000, YO will be low true and en-
able the ramping FET switch. When the inputs are 111, Y7 will be
low true and will enable the +XOFF FET switch.

4-92, U38 is an inverter which inputs to comparator U39-2. The
signal at TP32 will indicate the polarity of the input analog sig-
nal. SNEG will be high if the input signal is negative, low if the
input signal is positive. The output of comparator U39-2 also
enables the FET switch when the input analog signal is positive.

The FET switch allows use of common circuitry for positive and neg-
ative analog signals.

4-93. U38-12 is an absolute value summer. Its output is one-
quarter of the input analog signal, except for SUERR and TUERR, for
which they are one-eighth of the original input signal. This is
determined by the resistors in series with FET switches U36 and
U37. The output of the summer is always positive and is sent to
three comparators: U39-11, U39-9, and U39-7. The inverting inputs
are connected to a resistive ladder network. The comparator out-
puts go high if the input from the absolute value summer exceeds
the voltage supplied to the inverting input by the voltage divider.
Consequently, TP37 will go high if the input is greater than 0.5
volt, TP38 will go high if the input is greater than 2.0 volts, and
TP39 will go high if the input exceeds 8.0 volts. These signal
levels are sent back to the microprocessor for evaluation via four-
to-one multiplexers U44 and U62Z.
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4-94., RAMP GENERATOR (Figure 4-12 and Sheet 2, Drawing No. 354012-
300). Hex D-latch U81 (sheet 14) initiates the CPSCO and CPSC1
control signals. 1In turn, CPSCO and CPSCl1 address four-to-one
multiplexer U80 (sheet 15). U80 issues the RNFWD and RNREV com-
mands. In addition, RUN is sent to the data board. The RNFWD

and RNREV signals are sent to the ramp generator on sheet 2.

4-95. The motion command goes through isolation diodes CR98 and

CR99. Operational amplifier stages U32-4 and U32-3 buffer the sig-
nal prior to acceptance by the ramp generator. Potentiometers

R244 and R243 are, respectively, the forward and reverse speed adjust-
ments.

4-96. The ramp generator circuit is basically an operational ampli-
fier integrator with a variable slope. U32-12, U32-10, R242, and
C116 are the more important components of the circuit. The output
of U32-12 (RAMPING) is one of eight signals (sheet 12) processed by
the A/D converter. The nominal ramp time at 75 ips is 5 millisec-
onds, but, because of circuit roll off and mechanical factors, R242
is set for 4.5 milliseconds at TP27. The Ramp signal output, U76-3,
is sent to the low-level section of the capstan servo loop and to
the A/D converter.

4-97. The Rewind ramp circuitry centers around operational ampli-
fier integrator U76-12. REW CLAMP is normally high true, causing
Q58 to be conducting’and clamp output U76-12 to ground. Two control
signals, REWOUP and REWDN, allow a different ramp time when starting
to rewind and when ramping down from rewind speed. This time dif-
ferential is brought about by R340 and R341, and the ramp-down time
is approximately six times faster. Diode CR101 is used for tempera-
ture isolation.

4-98. CAPSTAN SERVO, LOW-POWER SECTION (Figure 4-13 and Sheet 11,
Drawing No. 354012-300). The drive to the motor is controlled by
the FET switch and control signal S1. When the FET switch is off,
the motor still receives current feedback coming through R247.

The current feedback is of such phase as to keep the capstan motor
from rotating. In this static condition, the capstan motor voltage
should be approximately 0 volts.

4-99. Operational amplifier U46-4 produces the error signal ob-
tained from summing of the tachometer feedback with the ramp input
signal. The output at U46-4 indicates how much current is driving
the capstan motor at any point in time, assuming S1 has enabled the
FET switch. The error signal is amplified and causes the capstan
motor to maintain a constant velocity. When S1 enables the FET
switch in the absence of a ramp input, the motor will tend to creep
because of the offset voltages developed in the servo loop. R250,
the offset adjustment pot, is adjusted to cancel out the offsect
voltage. The loop is then stabilized and ready for normal
operation.
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4-100. Ramp input polarity will be different for different direc-
tions of rotation. The ramp error signal at U46-4, one of eight
signals processed by the A/D converter, is used by the microprocessor
to control capstan motor velocity linearity during acceleration or
deceleration of the motor.

4-101. The network consisting of R291, R292, R293, C127, C128, and
U46-10 is a low-pass active filter with a rolloff of 3 to 4 kHz.

The purpose of this filter is to eliminate any tachometer resonance
problem or high-frequency ripple, introduced by the H-bridge switch-
ing network, which would come from the capstan current feedback loop.

The CPSTN D signal is sent to the intermediate section of the cap-
stan servo loop.

4-1062., SUPPLY AND TAKEUP REEL SERVOS AND CAPSTAN SERVO, INTERMEDIATE
SECTION (Sheets 3, 5, and 7, Drawing No. 354012-300). A clock sig-
nal (ZC/TO1l) with a frequency of 60 kHz is used to clock the

D-latch (U4). 1Its output is sent through a series of inverters and
becomes Bl and B2. Bl and B2, which are 180° out of phase with each
other, are used to enable one side of AND gates U8 and U1l0 (sheet 3).
They are also used by the intermediate sections of the takeup and
supply reel servo sections.

4-103. The output of U4 is also processed by a triangular wave gen-
erator, Ul and U2. The output of Ul-6 is a dc bias voltage that is
applied to U2-3. This bias voltage causes the triangular waveform
to be symmetrical about the voltage reference. The rise-to-fall
time ratio is one to one. The voltage divider consisting of R3, R4,
R6, and R7 offsets the triangular waveform in plus and minus direc-
tions. This signal, f- and f+, is common to all three servo circuits.

4-104. The CPSTN D signal is brought in at US5-14, which, in conjunc-
tion with U5-3, comprises a slew-limiting circuit. Amplifiers U7-2
and U7-13 comprise an analog-to-pulse-width modulation converter.
This square wave, in conjunction with Bl and B2, causes transformer
drive transistors Q1 through Q8 to turn on and off. Because of the
variable duty cycle, the times of conduction for these transistors
may not be the same. The outputs of U7-2 and U7-13 are 180° out of
phase with each other (Figure 4-14). The switching of U7 ensures
that the two signals will not overlap in time; in fact, there is a
3 to 4-microsecond separation. With an equal duty cycle signal at
U7, the voltage across the capstan motor will approximate 0 volts,
and there should be little or no capstan motion.

u-13 I L !

ur-2

}180° OUT OF PHASE

Figure 4-14. Outputs of Amplifiers U7-2 and U7-13



4-105. The transformer primary windings are driven by transistors
Q1 through Q8 in a push-pull fashion. For example consider Q4 and
Q1 in Figure 4-15. This produces current flow through T2-A, which
turns on switching transistors Q9 and Ql1l (sheet 4).

4-106. Al (sheet 3) consists of the primary windings which turn the
switching transistors of the capstan servo on or off. T4-A turns
off servo transistors Q9 and Ql1, and T2-A turns them on. Ti1-A
turns on servo transistors Q10 and Ql12, and T3-A turns them off.

Ull-8 L
Bl

B2

UI0-6 GG ON ]

ulo-3 — QI ON

Figure 4-15. Push-pull Operation of Transistors Ql through Q8

4-107. CAPSTAN, TAKEUP, AND SUPPLY REEL SERVOS, HIGH-POWER SECTION.
The secondaries of transformer Al (Figure 4-16 and Sheet 4) actually
supply current to the switching transistors of the H-bridge con-
figuration. The secondary output is rectified by.diodeg and drives
the base of the respective transistor. The transistor 1s turned

on for the complete pulse period of U11-8 (Figure 4-15).

4-108. Because of the switcher configuration, the transistors are
turned on and off at 30 kHz, and there is a large amount of current
conduction through the transistors. C29 through C31 filter the
glitches caused by the transformer switching. In ad@1t10n, flyback
diodes CR25 through CR28 protect the transistors against the induc-
tive kick caused by the inductors and transformers. The network
consisting of L1, L2, C26, and C27 comprise a filtering circuit
which takes the square-wave input and transforms 1t into a low-
frequency sine wave displaced by 25 Vdc. This minimizes RFI and
protects the transistors by limiting the current used by them.

4-109. A basic description of the H-bridge operation can best be
shown by referring to Figure 4-17. Q10 and Q12 are sw1tcheq on
together, and Q11 and Q8 are switched on toge?her. By turning the
transistors on in pairs in this way, the H-bridge circuit reverses
the current driving the motor, providing a means of driving a dc
motor in either direction with a single-polarity power supply.

4-110. The circuitry at the bottom of sheet 4 monitors the current
of the capstan motor. C10 and C11 filter the 30-kHz switching fre-
quency, and R54 and R55 sense the motor current. The voltage at
TP2 is proportional to the capstan motor current. The other circuilt
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shown around U6 is for current-limit protection of the capstan motor.
When the capstan motor is drawing too much current, IL4 goes low to
disable the intermediate section of the capstan servo loop.

4-111. SERVO SIMULATOR. The servo simulator is representative of

an ideal servo, and the transport reel servos can only approximate
the servo simulator outputs (xXOFF and *IOFF). The circuit consists
of quad operational amplifier U31 and output buffer stages U30.

The circuit configuration comprises an active filter with a 3-pole,
2-zero-transfer function, so the capstan ramp input signal is used
to give an ideal representation of an ideal servo. The #XOFF
outputs correspond to the proper positions of the tape within the
vacuum columns. The *IOFF signals indicate the amount of current
needed by the ideal servo to overcome inertia and to take up or
supply more tape to the vacuum columns. These signals are sent

to the low-level section of the takeup and supply reel servo cir-
cuits (sheet 11). +XOFF is sent to the A/D converter (sheet 12) also.

4-112. TRANSDUCER CONVERTER (Figure 4-18). A crystal-controlled
signal (CSCHOP) is used to drive a sawtooth waveform generator,
U26. Rise-to-fall time ratio is three to one. U26-10 applies a
dc bias voltage to U26-13, causing the waveform to be symmetrical
about a reference line. This waveform is sent to both capacitive
transducers. The capacitive transducer can be considered a vari-
able capacitor with a range of 100 to 500 pf, capacitance varying
as tape moves up and down in the column. These changes in capa-
citance produce proportional changes 'in input current to U26-1.

4-113. The first stages, U26-3 and U26-4, generate dc voltages in
response to the changes in capacitance. The two diodes, CR96 and
CR97, and the two capacitors, C79 and C100, form a half-wave recti-
fier which transforms the current variations to a dc voltage. The
second stages, U27-7 and U27-1, compensate for the offset voltages
caused by the operational amplifiers. There is also an offset
adjustment which can be made for proper tape centering in the
vacuum column. See paragraph 5-45. ’
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4-114. The last stage, U27-14 and U27-8, is a variable-gain circuit
'which, for a given amount of tape movement in the vacuum columns,
will produce the signals SU(X) and TU(X). These two signals are
sent to the reel servo section, where they are added to the ideal
servo simulator signals to produce a corrective error signal.

'4-115. VACUUM VALVE CIRCUIT (Sheet 12, Drawing No. 354012-300).
This circuit controls the airflow from the multistage centrifugal
pump to the vacuum ports. Actuated in a fraction of a second,

this control valve can shut off airflow in the vacuum columns com-
pletely, eliminating the sucking, hissing, and lapping sounds which
frequently accompany unload and load sequences in more conventional
vacuum-buffered tape transports.

4-116. The V15 RAW voltage is the portion of the switching power
supply that is used in the operation of this circuit. Transistors
Q45 and Q48 are controlled by microprocessor control signals HVO
and HV1. Their purpose is to allow leakage current to C1l74 and
C175. Microprocessor command signals VALVEO and VALVEl control the
closing and opening, respectively, of the vacuum port. VALVEO and
'VALVEL pulse the bases of Q46 and Q47 for approximately 100 milli-
seconds; the leakage current supplied to the two capacitors reduces
the storage time of the transistors. Hence, the vacuum port can be
opened or closed in a fraction of a second. The vacuum valve motor
rotates only 90° during this operation.

4-117. The vacuum switch shown on sheet 9 is factory adjusted for
5 inches of water. TP24 goes low upon sensing vacuum in the col-
umns. This signal, VAC, is monitored by the microprocessor
(sheet 14).

4-118. REEL SERVO, LOW-POWER SECTION (Figure 4-19 and Sheet 11,
Drawing No. 354012-300). The description herein, based on the
takeup reel servo, is equally applicable to the supply reel servo.

4-119. The output of capacitive transducer TU(X)_gogs to U64-14.
This TU(X) signal represents the tape position within the vacuum
column. A full excursion would produce a +5-volt variation, but
the normal signal is *3 volts. The TU(X) signal is summed with the
-XOFF signal from the servo simulator. The -XOFF signa} represents
a hypothetical tape position in the vacuum column assuming the use
of an ideal servo. The error signal at TP26 is a corrective factor
produced by the summing of -XOFF and TU(X), which indicates the
discrepancy between the actual tape position and the hypothetical
position assumed for the ideal servo.

4-120. U64-12 is a differentiator, and R321, R322, apd C146 compyise
a high-pass filter. At the node ahead of the FET switch, -IOFF 1is
added to the corrective error signal. The -IOFF signal is repTre-
sentative of the ideal servo current needed to control the reel

when overcoming the effect of inertia, supplylng tape, oOr Faklng up
tape slack. The error signal may vary positively or neggtlvely and
will cause the transport reel motor to track the servo simulator
signals.
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4-121. In normal operation, S2 and S5 enable the FET switches. S2
allows the error signal to pass, and S5 provides more gain to the
signal. The amplified error signal corrects the reel motor posi-
tion and the amount of torque applied to the reel of tape. In the
event of a change in direction of tape motion or a variation of
capstan motor velocity, the reel motors thus take corrective action
to maintain a constant tape tension across the magnetic tape head.

4-122. Since the signals representing tape position in the vacuum
column are not used during a load operation, S2 inhibits the FET
switch during such operation. U64-4 supplies a predetermined

amount of current, and control signal S12 controls the direction

of rotation of the reel motor during load and unload operations.
Control signal S4 allows twice the amount of current that S3 sup-
plies. In some cases, when S3 and S4 enable the FET switches simul-
taneously, the current is tripled.

4-123. U64-6 is biased at approximately +2 volts, allowing control
signal S12 to cause U64-4 to switch to #11 volts. At the beginning
of the load process, the tape moves forward slowly. S3 and S4 then
increase the drive to the reel motors, and the tape moves faster
and is drawn into the vacuum columns.

4-124. S6 allows selection of current or voltage drive to the reel
motor. With current drive, the reecl motor may accelerate to high
speed with little torque. Voltage drive will cause the motor to
accelerate quickly to a specified velocity, which it will hold,

with a greater amount of torque than in the case of the current )
drive. During power-failure operation, S6 will be low true, enabling
the FET switch. The higher torque capability provided by voltage
drive is required during power failure to control the tape reel,

with its large inertia.

4-125. TUV and TUI are representative of the voltage and current
being supplied to the reel motor at some point in time and are

added together at the output of U65-4, whose purpose 1s to compensate
for the resistance of the reel motor windings. TUI, the current
feedback, is always an active element in the servo loop, ensuring
stability of the servo loop, and TUV, voltage feedback, is used
specifically during load and unload operations.

4-126. Control signal S5 is low true, enabling the FET switch and
providing an alternate current path with a greater amount of current
for driving subsequent stages and eventually the reel motor. The
U65-12 stage translates the motor current to a voltage signal and
filters the switching noise introduced by TUI.

4-127. The last stage is a low-pass, active filter. The reel motors
need not be as frequency sensitive as the capstan motor, since they
follow the velocity and direction of the capstan motor.

4-128. EOT, BOT, FILE PROTECT, AND POSITION SENSORS (Figure 4-20

and Sheet 10, Drawing No. 354012-300). Each oPtical/electronic
sensor comprises an infrared LED and phototransistor. Each depends

4-41



v-v

5KHZ

COMPARATOR [—> BOT
COMPARATOR p—> EOT
COMPARATOR |——> PHASE £
COMPARATOR

———> PHASE 1

S INFRARED /1 S INFRARED
LED SENSOR
MODULATOR ~ —@
INFRARED /1 > INFRARED
LED SENSOR
INFRARED 1 > INFRARED
LED SENSOR
MODULATOR  |—@
INFRARED A__5| INFRARED
LED SENSOR
Figure 4-20. File Protect and EOT/BOT Sensors, Block Diagram




for actuation upon the positioning of a reflective tape strip in
such.a way as to reflect a modulated beam from its LED onto the
sensing surtface of its phototransistor.

4-129. EOT/BOT Sensors. The reflective strips for the EOT and

BOT sensors are placed at the end and beginning, respectively, of
the reel of magnetic tape. Thus these sensors provide the transport
logic with the signals, used as described in previous paragraphs of
this section, indicating the cnd and beginning of the tape with
which the transport is loaded.

4-130. File Protect/Position Sensor Operation. The reflective
strips for these sensors are positioned 90° apart on the supply
reel hub, creating two signals (phase 0 and phase 1) which are 90°

out of phase with each other. These signals produce a binary code
which is used as data input for the phase quadrature on the supply
servo. By means of this code the microprocessor can determine the

direction of reel rotation, and, by counting the code iterations,
the exact position of the tape within 6 inches. The tape position
information is used during the rewind sequence to permit a very
fast rewind (approximately 350 ips) with the ability to stop and
return to load point at no risk of running out of tape leader.

4-131. When a supply reel with a file protect ring is placed on

the hub, the collar on which the reflective strips are mounted is
shifted in such a way as to change the phase of the binary count
from what it would be with no file protect ring. Thus, by comparing
the phasc of the binary count with the commanded direction of tape
motion, the microprocessor can determine the file-protected status
of the installed recl.

4-132. Electronics. The operating current for the infrarced LED's
is modulated by a 5-klz square wave. The 5-kllz frequency is derived
originally from the Z-80-CTC (U72, sheet 13 of the schematic), a
20-kHz clock signal. The 20-kHz clock signal is frequency divided
by a factor of four by the two D-latches, U78 (sheet 15), to provide
the signal SCHOP, which is the driving signal for the LED's through
transistors Q38 and Q41. As any one of the phototransistors is
actuated as described above, the modulated signal passes through the
corresponding capacitor (€103 —C106) to the inverting input of its
section of comparator U29. The output corresponding to the actuated
sensor, SEOT(L)  sBoT, SBOT(L), Phase 1, or Phase 0, will go true.






SECTION V
MAINTENANCE

5-1.  GENERAL

5-2. This section contains periodic maintenance information,
removal and replacement instructions, and adjustment procedures.
Table 5-1 presents the preventive malntenance schedule. Refer
to Section VII for schematic diagrams, assembly drawings, and
parts lists. The tape path and 1ocations of tape-path- related
parts are shown in Figure 5-9.

CAUTION

If transport is to be swung out from equipment
rack on hinges for maintenance operations, ensure
that rack is mounted securely. Weight of record-
er in open position could upset an inadequately

mounted equipment 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 exce351ve1y 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 Jersey 07670.

CAUTION

Do not clean capstan with motor running. If
Inhibisol is used, do not touch capstan surface
or put tape on caps1an for 5 minutes after clean-
ing, as Inhibisol softens capstan coating temp-
orarily. 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 associated guides,
and the roller guides with a lint-free, nonabr351ve wipe or a
cotton swab moistened with Inhibisol.



CAUTION

Use only Inhibisol to clean head and guides.
Rough or abrasive materials can scratch metal
parts; other solvents, such as alcohol, can
cause problems such as increased ISV. Do not
soak guides with cleaner, as excess solvent
may break down bearing lubricant.

5-6. TAPE CLEANER. To clean the tape cleaner, use a cotton swab
moistened with Freon or Inhibisol and wipe away any accumulated
debris clinging to the tape cleaner blades or housing.

QUANTITY
MAINTENANCE FREQUENCY TO PROCEDURE
OPERATION (hours) MAINTAIN PARAGRAPH
Clean Head, daily — 5-4
Guides, Roller 5-5
Guides, and
Capstan
Clean Tape daily 1 5-6
Cleaner
Check Skew, 500 — 5-49 through 5-50,
Tape Tracking 5-32, 5-40 through
and Speed 5-44
Replace Reel 10,000 3 Drawing No.
Motors and 154000-101,
Capstan Motor Section VITI,
and paragraph
5-22

Table 5-

1. Preventive

Maintenance Schedule

5-7. HOUSING. The dust door and control panel may be cleaned, as
necessary, with Miller-Stephenson Chemical 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. OPERATING VOLTAGE SELECTION

5-9. The Model 900X can be operated over a wide range of line
voltages with no changing of transformer taps. Four ranges are
available: 90 to 110 Vac, 110 to 135 Vac, 190 to 230 Vac, and 230
to 270 Vac. Both a voltage selector PWB and the fuse are located in
the power cord connector housing in the power supply chassis.

5-10. One side of the voltage selector PWB has the numbers 120 and
240, each upside down to the other, on one side of the PWB and num-
bers 100 and 220 similarly printed on the other side. When line
voltage is 90 to 110 volts, the PWB should be plugged in so that
number 100 is facing upward and right-side-up to the installer.

For 190 to 230 volts, the number should be 220; 110 to 135 volts,
number 120; and 230 to 270 volts, number 240. For the 90-to-135-
volt ranges, the fuse should be of a 6-ampere rating; for the 190-
to-270-volt ranges, a 3-ampere rating.

CATITION

To prevent damage to the transport and ensure proper
operation, be sure the voltage selector PWB and fuse
are proper for the power source to be used before
applying power to the transport.

5-11. REMOVAL, REPLACEMENT, AND MECHANICAL ADJUSTMENTS

5-12. Cipher transports are designed to operate for long periods
of time without requiring adjustment. In the event a mechanical
adjustment is required, it is recommended that the unit be re-
turned to the Cipher factory for that purpose. Procedures for
removal and replacement of damaged or defective mechanical parts,
together with any needed adjustments following replacement, are
discussed in the following subparagraphs.

5-13. PUSHBUTTON/INDICATOR REPLACEMENT. The pushbuttons are
extremely long-life, momentary-contact devices, and the indicators
are LED's, Both:the pushbuttons and LED's are soldered directly
into a PWB. Consequently, field repair is impractical, and the
complete PWB should be replaced in the event of malfunction.
However, individual components are available to facilitate service
center repair of the PWB. Replace the PWB as follows:

a. Remove power cord from back of tape transport.

b. Remove brushed aluminum facade from front of switch
housing by pulling loose adhesive that holds facade.

Discard facade.

From back of top plate, remove four screws holding switch
housing. '

5-3



5-14.

as follows:

5-15.

transport.

Remove four screws securing switch PWB to switch
housing. Unplug switch harness connector from control/
servo PWB, feed cable and connector through hole in top
plate casting, and withdraw switch PWB assembly.

Install replacement switch PWB assembly in reverse order
of removal.

Install new brushed aluminum facade. Center openings
for pushbutton switches carefully to avoid rubbing or
binding.

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

a.

Remove mounting screw from base plate and disassemble
tape guide parts as required.

Replace defective part, reassemble parts in accordance
with Figure 5-1, and secure to base plate with mount-
ing screw. No adjustment is required. Be sure guide
mounting surface is free of burrs and debris which could
keep guide from seating solidly on machined casting
surface. Note that sapphire washer has only one
polished surface, which must be surface against which
tape rides.

WARNING

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

ROLLER TAPE GUIDE REPLACEMENT. The roller tape guides
should never require replacement during the life of the tape

However, if it becomes necessary to replace a damaged

or defective roller guide, the complete assembly must be changed

as a unit.

d.

Proceed as follows:

Loosen two press-lock fasteners and open vacuum column
door.

Remove screw securing defective roller guide. Care-
fully withdraw roller guide, taking care not to drop
any small parts or springs.

Using new screw provided with replacement roller

guide assembly (discard nut and washer), secure roller
guide in position. Take care that the springs are
properly positioned, as shown in Figure 5-2, before
tightening screw.

No adjustments are required.
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5-16. TAPE SENSOR. The complete EOT/BOT sensor assembly is
built and tested as a single unit and must be replaced as such.

Removal and replacement procedures are as follows:

~a. Unplug electrical connector from control/servo PWB.



b. Loosen two press-lock fasteners and open vacuum column
door.

c. Remove three screws securing sensor brackets 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. Face of sensor elements should be 0.150
inch from tape.

f. No electrical adjustments are required.

5-17. REEL-HUB GRIP RING. Removal and replacement procedures
for the reel-hub grip ring are as follows:

a. Lift reel lock lever to unclamp grip ring.
b. 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 with Freon degreaser,
Type TF only. Alcohol, head cleaner,
and other solvents will damage grip
ring.

5-18. REEL HUB. Replace and adjust the supply or takeup reel
hub as follows (Figure 5-3):

a. Loosen socket-head screws and remove hub.

b. Install replacement hub on shaft to obtain
dimension shown in Figure 5-3, 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 installed.
If necessary, readjust hub height to center tape
on reel.

e. Using right-angle Allen wrench capable of applying

30 inch-pounds of torque, tighten socket-head screws
securing hub as tightly as possible.

5-6



SUPPLY

REEL HUB ~

TAKEUP
REEL HUB

|
¥

!

o
L g~ ,-lg_,-‘,\

REF. 0.390 (+0.005) IN.

1.140 |
(x0.005)

IN.

SURFACE

3
\\:kx_ t
SOCKET—HEAD SCREWS

T T T

W’J_Jr“~——‘

—

!
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5-19. REEL
reel hub 1o

a.

b.

HUB LOCK ADJUSTMENT. Referring to Figure 5-4, adjust the
ck as follows:

Remove tape reel and leave lock open.

If lock has free play in open position, loosen locknut on
adjustment setscrew. Turn adjustment 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 tight-
ness. If reel slips on hub, open lock and remove reel.

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

Perform steps c and d.

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

NOTE

Hub compression ring contains oily preserva-
tive which tends to ooze out through pores

and make surface oily. Ring should be cleaned

perlodlcally with isopropyl alcohol to prevent
tape reel from slipping.
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5-20. HEAD ASSEMBLY. Remove and replace the head assembly in
accordance with the following procedure:

NOTE

Hard-faced heads are very sensitive to tape
wrap angle. After installing new head, lap-
ping tape may be required for optimum head
performance. Lapping tape and complete in-
structions may be obtained from Cipher by
ordering Lapping Tape Kit P/N 154036-101.

a. Remove four screws securing switch housing/head
cover to top plate casting.

b. Carefully remove switch housing/head cover by
pulling gently away from top plate.

c. Loosen two press-lock fasteners and open vacuum
column door.

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

e. Remove four screws securing head assembly to base
plate (Figure 5-5).

NOTE

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

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



g. 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 5-5), and
thread inner azimuth adjustment screw loosely into it.

h. Replace switch housing/head.

i. Make skew adjustment in accordance with paragraphs
5-49 through 5-51.
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Figure 5-5. Head Assembly Adjustments

5-21. CAPSTAN. To replace a damaged or defective capstan, proceed
as follows:

a. Screw l-inch-long, 10-32 NF screw into end of capstan
hub until it contacts end of motor shaft. Hold capstan
with 1/4-inch open-end wrench (see Figure 5-6), and
tighten screw. This will cause capstan sleeve to be
pulled from motor shaft.

5-9 .



1/4" Open-end Wrench -*—w\ %

Install replacement capstan over motor shaft until
resistance is felt. Insert 1/2-inch-long, 6-32 NC
screw through hole in capstan hub, and screw it into
threaded hole in motor shaft. Tighten screw until
head of screw comes in contact with front of capstan
hub. Hold capstan as shown in Figure 5-6, and
continue to tighten screw, which will cause capstan
to be pulled onto motor shaft. Correct height for
capstan is shown in Figure 5-7 (centered in vacuum
opening) .
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Figure 5-7. Replacement Capstan Positioning



CAUTION

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

c. Mount reel of tape on transport, thread tape, and place
in load mode. Check overall capstan performance and
adjust if necessary in accordance with paragraph 5-32,
steps g through 1i.

5-22, CAPSTAN MOTOR ASSEMBLY. To remove and replace the capstan
motor assembly, proceed as follows:

a. Disconnect power cord from tape transport.

b. Remove vacuum column floor/transducer assembly as
specified in paragraph 5-31. (See Top Assembly Drawing
No. 154000-101, Section VII.)

NOTE

On some transports, an access hole is
provided in the vacuum column floor to
permit removal of the capstan motor
without removing the vacuum column
floor.

c. Remove facade.

d. Remove capstan sleeve from capstan motor shaft as
specified in paragraph 5-21.

e. Unplug capstan motor and tachometer connectors from
control/servo PWB.

f. Remove three screws securing capstan motor, and withdraw
motor.

g. Install replacement capstan motor assembly in reverse
order of removal.

h. Adjust capstan sleeve height and capstan motor tilt as
specified in paragraph 5-21 and paragraph 5-32, steps
g through i. Adjust capstan motor speeds, ramp times,and
offset as specified in paragraphs 5-40 through 5-45.
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5-23. VACUUM VALVE MOTOR ASSEMBLY. Remove and replace the vacuum
valve motor assembly as follows:

a. Disconnect power cord from transport.

b. Remove vacuum column floor/transducer assembly as speci-
fied in paragraph 5-31.

c. Unplug valve motor connector from control/servo PWB.
Remove contacts from connector housing using Molex
Tool No. HT-2038.

d. Loosen two sectscrews securing valve cord to motor shaft.

e. Remove screws, washer, and lockwashers that mount valve
motor assembly and withdraw motor assembly. Feed motor
cable through grommet, taking care not to damage grommet
with sharp contacts.

f. Replace valve motor assembly in reverse order of removal.
When tightening setscrew make sure valve rotor does not
bind or drag against valve housing or housing mounting
screw. Note that motor mounting bracket has slotted
holes for adjustment.

5-24. VACUUM BLOWER. Remove and replace the vacuum blower as
follows:

a. Disconnect power cord from transport.
b. Remove cover from blower mounting bracket.

c. Disconnect vacuum blower wires from terminal block
and capacitor. Note colors and positions of wires.

d. Remove screws, washers, and lockwashers securing vacuum
blower to mounting bracket. Support blower securely to
prevent it from falling when mounting screws are removed.
Install replacement blower in reverse sequence of re-
moval. Be sure to compress rubber/foam gasket between
vacuum blower face and top plate to ensure airtight seal.

5-25. VACUUM VALVE ASSEMBLY. Remove and replace the vacuum valve
assembly as follows:

a. Remove vacuum blower as specified in paragraph 5-24.

b. TRemove vacuum column floor/transducer assembly as
specified in paragraph 5-31.

c. Loosen setscrew securing valve cord to valve motor
shaft.



Remove two screws, washers, and lockwashers securing
valve housing to top plate casting, and remove valve
assembly. '

NOTE

Ensure that valve rotor does not slide out
of housing. If valve is to be reused, pro-
tect it carefully from damage that might
cause binding. Clean parts thoroughly
before reassembly, using Inhibisol.

Install new vacuum valve in reverse sequence of above
steps.

CAUTION

To avoid damage and ensure proper operation
of transport, when mounting valve housing to
top plate ensure that mating surfaces are
free of burrs and other foreign material and
that housing is held tightly against top
plate surfaces as screws are tightened. In-
sert valve rotor into housing fully before
attaching housing to top plate to keep mount-
ing screws from damaging valve rotor.

When attaching valve cord to valve motor
shaft, position rotor so it does not touch
housing mounting screw and so that stop pin
does not drag on housing as valve rotates.
Tighten setscrew securely and recheck for
binding and drag.

5-26. VACUUM SENSE SWITCH ASSEMBLY. Remove and replace the vacuum
sense switch assembly as follows:

a.

b.

Unplug power cord from tape transport.

Unplug vacuum sense switch connector from control/
servo PWB.

Remove screws, washers, and lockwashers securing switch
assembly to top plate casting, and withdraw switch.
Clean RTV sealant off mating surface of top plate casting.

Apply small bead of RTV around nozzle of new switch assem-
bly, and replace switch in reverse order of removal pro-
cedure.
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5-27. POWER SUPPLY ASSEMBLY. Remove and replace the power supply
assembly as follows:

a.

b.

Unplug power cord.

Remove four screws and lockwashers securing cover to
power supply chassis, and withdraw cover.

Remove four screws and lockwashers securing cover to
vacuum blower mounting bracket, and withdraw cover.

Pull Fast-On terminals off power switch lugs.

Remove power supply leads from terminal block and
Optoisolator located on vacuum blower mounting bracket.
Note color code. .

Unplug power supply connector from control/servo PWB.

Remove screws and lockwashers securing power supply to
top plate casting, and withdraw power supply.

Install replacement power supply in opposite sequence
of above steps for removal.

Before applying power, verify that voltage selector PWB
and correct fuse are properly installed with reference
to power source voltage. (See paragraph 5-8.)

Check power supply voltages in accordance with paragraph
5-37.

5-28. CONTROL/SERVO PWB. Replacec the control/servo printed
wiring board in accordance with the following procedure:

a.

b.

Disconnect all cables ffom board.

Remove screws from corners of mounting bracket as shown in
Figure 5-8.

Slide board out of top and bottom mounting brackets.

Slide in replacement board, and screw bracket back togeth-
er at corners.

Reconnect all cables.
Turn on power and check power supply voltages.

Adjust control/servo in accordance with paragraphs 5-40
through 5-45 and 5-53.

5-29. DATA PWB. Replace the data PWB in accordance with the follow-
ing procedure:
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5-30.

5-31.

Remove two screws securing data PWB to hinged standoffs.

Swing PWB out on standoff hinges, and carefully remove
head connectors and power/signal cable.

Support PWB, and remove two screws securing board to
hinged standoffs.

Replace PWB in reverse sequence of removal.

Adjust new data PWB in accordance with paragraphs 5-46
through 5-52.

FILE PROTECT SENSOR. The complete file protect sensor is
built and tested as an assembly and must be replaced as such. Remov-
al and replacement procedures are as follows:

a.

b.

Unplug electrical connector from control/servo PWB.

Remove two screws securing sensor brackets and one screw
securing cable clamp. Carefully pull cable and connector
through hole provided in top plate casting.

Install replacement sensor in reverse order of removal.
Adjust sensor-to-file protect ring distance to 0.100 inch.
No electrical adjustments are required.

VACUUM COLUMN SENSE CAPACITORS. The vacuum column sense ca-
pacitors are supplied as a pair. The assembly includes the floor of
the vacuum column chamber, to which the capacitors are bonded. Re-
place the complete assembly as follows:

[¢]

NOTE

Assembly consisting of column chamber
floor and sense capacitors can be re-
turned to factory for repair at nomi-
nal charge.

Unplug two cables from control/servo PWB. Remove connec-
tor bodies from cable using Molex Tool Part No. HT-2038.

Loosen two press-lock fasteners, and open vacuum column
door.

Remove screws sccuring vacuum column walls. Remove col-
umn walls and shims, and save shims.

Lift floor/capacitor asscmbly carcfully [rom top plate,
taking carc not to damage capstan slecve. Feed sense
capacitor cables through rubber grommects and remove
complete asscmbly.

Install replacement floor/capacitor assembly in reverse
order of removal. Route capacitor cables carecfully to



h.

avoid pinching or other damage. Replace any shims re-
moved in steps c and d.

Before tightening screws securing vacuum column walls,
make sure walls do not touch capstan sleeve or tape
guides. Door should close smoothly and not bind against
capstan sleeve or guides.

Insert cable contacts into connector housings, as shown
in Top Assembly Drawing No. 154000-001 (Section VII),
and plug connectors into control/servo PWB.

Adjust control/servo PWB as specified in paragraph 5-53.

5-32. TAPE PATH ALIGNMENT. Referring to Figure 5-9, align the
tape path in accordance with the following procedure:

a.

b.

Remove facade, head cover, and EOT/BOT cover.

Adjust takeup and supply reel hubs to proper heights, as
shown in Figure 5-3.

Mount reel of tape, thread transport, and load tape.
Before running tave, adjust EOT/BOT reflector parallel
to and approximately 1/32 inch from tanme. Adjust EOT/
BOT sensor 0.150 inch from tape.

Run tape forward and reverse, and adjust reel hub height
as required to center tape. on reels.

Run tape forward for approximately half of reel. Run
tape in reverse, and observe position of tape on capstan
sleeve.

Stop tape and adjust height of capstan sleeve in accord-
ance with paragraph 5-21 so that tape is centered on
sleeve when running in reverse direction.

Run tape alternately forward and reverse, and observe
tape position on capstan sleeve. Tape position should
not shift when direction of tape travel is changed.

If tape shift is observed, capstan motor tilt must be
adjusted. If tape moves away from top plate when running
forward, capstan sleeve must be tilted away from head and
guides. To tilt sleeve, use setscrew working in opposi-
tion to capstan motor mounting screw farthest from head
and guides. Slightly loosen capstan motor mounting screw
nearest setscrew, and tighten setscrew approximately one-
eighth turn. Tighten mounting screw and run tape forward
and reverse, watching for tape shift. Adjustment is cor-
rect when no shift is visible when tape direction is
changed and all screws are securely tightened.
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1.

If tape moves toward top plate when running forward, cap-
stan sleeve must be tilted toward head and guides. Loosen
capstan motor mounting screw nearest setscrew, and loosen
setscrew approximately one-eighth turn. Tighten mounting
screw and run tape forward and reverse, watching for tape
shift. Adjustment is correct when no shift is visible
when tape direction is changed and all screws are securely
tightened. :

Run tape forward and reverse, and verify that tape is cen-
tered on reels and on capstan sleeve and that it does not
shift or curl on any of tape guides or rollers.

Mount prerecorded master skew tape on transport and adjust
head azimuth as outlined in paragraphs 5-49 through 5-51.
Total skew (static and dynamic) must be less than 10% of

a byte space in both forward and reverse directions of
tape travel.

Reinstall facade, head cover, and EOT/BOT cover.

5-33. REMOVAL AND REPLACEMENT OF ELECTRONIC PARTS AND COMPONENTS

5-34. Replacement parts and components should be selected from the
parts list in Section VII. Use standard tools and procedures in re-
moving 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 damaging printed
circuit boards and components, especially semi-
conductors, 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 solder-
ing, always use heat sink (alligator clip,
long-nose pliers, etc.).

Use only 60-40 tin-lead solder with noncorrosive, noncon-
ducting flux. Use alcohol or commercial flux-removing
solvent to remove flux residue.

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

Use only exact replacement parts. (Refer to Section VIiI).

Do not alter wiring or layout.
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5-35. MULTIPLE-LEAD COMPONENTS. Follow instructions presented in
paragraph 5-34 for removal of a defective two- or three-lead compon-
ent. Bend the leads on the replacement component to the proper shape
and install. Heat may be applied to either side of the printed cir-

cuit board, as necessary.

5-36. MULTIPLE-PIN COMPONENTS. The following special instructions
apply to the removal and replacement of multiple-pin components, in-
cluding 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 accord-
ance with instructions in paragraph 5-34.

c. Straighten leads in replacement component for insertion
in board and install.

5-37. POWER SUPPLY CHECKS AND ADJUSTMENTS

5-38. UNREGULATED VOLTAGE CHECKS. Check unregulated voltages on
the power regulation portion of the control/servo PWB. Required
values and tolerances are presented in Table 5-2.

NOTE

In checking voltages, ensure that input line voltage
1s set to the correct value (paragraph 5-8).

VOLTAGE RETURN REQUIRED

TERMINAL TERMINAL READING

J14-4 J14-2 L +48(#15%)V

TP54 TP42- 49 #15( v
(all grounds) '

Table 5-2. Power Supply Unregulated Voltages

5-39. _REGULATED POWER SUPPLY ADJUSTMENTS. The potentiometer used
for this adjustment is located on the power regulator portion of
the control/servo PWB. Test point locations are shown in Figure
5-10. Referring to Table 5-3, for each of the power supplies listed
measure voltage across the test points shown.
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TEST RETURN ADJUSTMENT REQUIRED
SUPPLY POINT TEST POINT POT READING
+5V TP50 TP42 - 49 R367 +5(+0.05)V
+12V TP52 TP42 - 49 — +1z?+o.5)v
-12V TP53 TP42 - 49 | — 12(+0.5)V
-5V TPS51 TP42 - 49 —_ -5(+0.25)V
+12V J7-9 TP42 - 49 — £12(+0.5)V
-12V J7-6 TP42 - 49 — -lZ(ZO.S)V

Table 5-3. Power Supply Regulated Voltages
5-40. CAPSTAN SERVO ADJUSTMENTS

5-41. DC OFFSET ADJUSTMENT. Connect a digital voltmeter to pins
1 and 2 of connector P8, and adjust potentiometer R250, on the
control/servo PWB (Figure 5-10),for 0(x0.05) Vdc.

5-42. COARSE SPEED ADJUSTMENT. Make a coarse adjustment of speed
in accordance with the following procedure:

a. Monitor voltage at TP27, located on capstan servo portion
of control/servo board. (See Figure'5-10 for location of
test points.)

b. With transport in off-line mode (ON LINE indicator not
illuminated), depress FWD pushbutton.

c. Adjust forward potentiometer R244 until voltage at TP2Z7
is approximately +1.5 Vdc at a speed of 75 ips.

d. Depress FWD pushbutton to stop tape motion, then depress
REV pushbutton.

e. Adjust reverse potentiometer R243 until voltage at TP27
is approximately -1.5 Vdc for speed of 75 ips.

f. Depress REV pushbutton to stop tape motion.

5.43. FINE ADJUSTMENT PROCEDURE. If desired, a speed adjustment
with an accuracy of 2% can be obtained with the use of the strobe
disc (Figure 5-11) mounted on the capstan. (If not included on the
transport, order Cipher Part No. 754010-601.) With the transport
in off-line mode, depress the FWD pushbutton. Adjust forward
potentiometer R244 until the strobe disc appears to be motionless
(outside lines for 60 Hz, inside lines for 50 Hz). To adjust
reverse speed, use the same procedure, but depress the REV push-
button and adjust using reverse potentiometer R243.



\\Il ,:
720N

Figure 5-11. Strobe Disc

5-44. ALTERNATE FORWARD AND REVERSE FINE SPEED ADJUSTMENTS. Meas-
ure and make a fine adjustment of tape speed as follows:

a.

h.

5-45. RAMP ADJUSTMENT.

Load known-density master skew tape on transport. Con-
nect counter to TP10 on dual-mode data board (Figure
5-12).

With transport in off-line mode (ON LINE indicator not
illuminated) depress FWD pushbutton and adjust counter
to trigger on negative-going edge of data pulse.

Adjust forward speed control potentiometer R2Z44 on cap-
stan servo portion of control/servo board to obtain
appropriate data rate of 60K (at 800 bpi, 75 ips).
Depress FWD pushbutton to stop tape motion.

Depress REV pushbutton.

Adjust reverse speed control potentiometer R243 to ob-
tain appropriate data rate in step c.

Depress REV pushbutton to stop tape motion.

Readjust ramp time in accordance with paragraph 5-45.

This adjustment is to be made while start-

ing and stopping the tape motion and observing the ramp in both

forward and reverse modes. This can be done with the transport on
line while writing blocks of data or off line by using the autocycle
test mode (paragraph 6-5).

a.

Use oscilloscope to monitor ramp tachometer test point
TP27 on control/servo board with respect to ground.

Trigger oscilloscope with run command at TP27.

Adjust ramp potentiometer RZ42 to obtain ramp time of
4.5 ms at 75 ips. (See Figure 5-13.)
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TEST POINT S
RAMP
TEST POINT RAMP GENERATOR

START RAMP STOP RAMP

Figurc 5-13. Ramp Adjustment Trace

5-46. READ AMPLIFTER ADJUSTMENTS

5.47. INITIAL SWITCH SETTINGS. Refer to Tables 5-4 and 5-5 for
all switch settings and functions. Before making adjustments
described in the following paragraphs, set the switches initially
to the following positions: -

a. Switch 1, positions 1 and 2: both closed.

b. Switch 1, positions 3 and 4: see Table 5-4 for settings
at transport tape speed.

c. Switch 1, positions 5 through 8: all open.

d. Switch 2, positions 1 through 3: all open.

e. Switch 2, position 4: closed.

f. Switch 2, position 5: open.

g. Switch 2, positions 6 and 7: see Table 5-5.

h. Switch 3, position 1: open.

i. Switch 3, positions 2 through 4: see Table 5-5.

CAUTION

With switch 1, position 8 closed, all tapes
will be write enabled. Ensure that this switch
is open when test tape or other recorded tape
is on transport to prevent erasurc.

NOTE

Switch 3, positions 3 and 4, must be closed.



CRYSTAL
TA?EPE§EED ' FR?ggE?CY PositionSVZ\)’ITCH 1Position 4
12.5 1.280 Open Closed
18.75 1.920 Open Closed
25.0 1.280 Closed Open
37.5 3.840 Open Closed
45.0 4.608 Open Closed
75.0 3.840 Closed Open
90 4.608 Closed Open
125 6.400 ’ Closed Open

Table 5-4. Tape Speed Crystal Frequencies
and Switch 1 Settings

5-48. NRZI READ GAIN ADJUSTMENTS. Adjust read gain as follows:

a.

f.

Change switch settings as follows:
(1) Switch 1, position 6: closed.
(2) Switch 1, position 8: closed.
(3) Switch 2, position 1: closed.
(4) Switch 2, position 2: closed.

If HI DEN indicator is illuminated, actuate pushbutton
to obtain low density (indicator extinguished).

Start writing all-1's record by depressing FWD push-

button (indicator illuminated).
3

Referring to Figure 5-12,,connect oscilloscope to
TP30 and ground. ;

Adjust gain potentiometer ﬁbe to obtain 8-volt reading
(peak-to-peak) on oscilloscope. This adjusts gain for
Channel P,

Repeat for Channels 0 through 7, using TP31 through
TP38 and R204 through R211, respectively.

5-49. NRZI WRITE SKEW VERIFICATION. Check NRZI write skew as

follows:
d.
b.

c.

Close position 7 of switch 1.
Connect oscilloscope to TP10.

Proper waveform is shown in Figure 5-14.



SWITCH POSITION FUNCTION
1 1 2
Open Open Skew Gate = 12%
Open | Closed | Skew Gate = 25%
Closed Open Skew Gate = 357%
Closed | Closed | Skew Gate = 50%
3 4
Closed Open Running Freq. = Crystal Frequency
Open Closed Running Freq. = 1/2 Crystal Frequency
5 Closed Write PE (3200 fci) in test mode
6 Closed Write NRZI (800 fci) in test mode
7 Closed To view skew at TP10 in skew test
8 Closed Write PE or NRZI in test mode; all
tapes write cnabled, file protect
inoperative.
2 1 Closed Selects transport
2 Closed Selects NRZI mode only
3 Closed Seclects PE mode only
4 5
Open Open Low threshold detect
Closed Open Normal threshold detect
Closed | Closed High threshold detect
6 7
Open Open Low Density
Open Closed Remote density select
Closed | Closed High Density
Table 5-5. Switch Settings for Testing and Options
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SWITCH POSITION FUNCTION

3 1 Closed Enables write reset (WRT, P20-2) on
control/servo or control/power PWB
2 Closed Enables higher write current (with

head P/N 799010-601 only)

3 and 4 Open Enables 12V regulators on Models 70X,
80X, and 100X

3 and 4 Closed]| For use with Model 900X only

Table 5-5. Switch Settings for
Testing and Options (Continued)

5-50. PHASE-ENCODE SKEW VERIFICATION. Check PE skew as follows:

a. Make the following changes in switch positions:

(1) Switch 1, position 5: closed.

(2) Switch 1, position 6: open.
(3) Switch 1, position 7: open.
(4) Switch 2, position 2: open.
(5) Switch 2, position 3: closed.

b. If HI DEN indicator is extinguished, actuatc push-
button to obtain high density (indicator illuminated).,

c. Start writing all-1's tape by actuating FWD pushbutton/
indicator (indicator illuminated).

d. Verify 4-volt reading (peak-to-peak) at TP30 through
TP38.

t-51. HEAD AZIMUTH ADJUSTMENT. Adjust read skew as follows:

a. Return all switches to initial settings (paragraph 5-47).
b. Close switch 1, position 7, and switch 2, positions 1 and 2.
c. Load and tension 800-bpi master skew tape.

d. Connect oscilloscope to TP10 on data board (Figure 5-12)
and ground.

e. With transport in off-line, low-density mode (ON LINE
and HI DEN indicators extinguished), depress FORWARD
pushbutton.



f. Adjust azimuth screws (Figure 5-5) on
mounting plate so that outputs of all
as monitored at TP10, fall within 10%
of byte-to-byte period (Figurc 5-14).
azimuth screw bears against transport

head
tracks,
or less
Quter
mounting

plate and pivots head assembly outward. Inner
azimuth screw threads into transport mounting

plate and pulls head assembly inward.
screw also serves to lock adjustment.

Inner

A SHOULD BE 10% OR LESS OF B

-O——A—I-

——

B

Figure 5-14. Skew Pulse at TP10

5-52. Return PWB to normal operating mode by setting all switch
positions in accordance with paragraph 5-47.

5-53. CAPACITIVE TRANSDUCER ALIGNMENT

5-54. This alignment procedure requires the use of the diagnos-
tic test procedure described in Section VI, paragraphs 6-6 through
6-15. Align the capacitive transducers as follows:

a.

Cut piece of %-inch masking tape approximate length
of vacuum column and place alongside glass window
in front of vacuum column as template as shown 1in
Figure 5-15. Make pencil marks on masking tape,

as in Figure 5-15, 1 inch from top and bottom of
supply capacitive transducer (metallic strip in
column floor in top half of column) and at center
of transducer, approximately 3 inches from the top
and bottom marks. Make same markings for takeup
transducer, in bottom half of column.



g

NOTE

Diagnostic test programs 4 through 7 are used
in this alignment procedure, and the diagnostic
test procedure must be sequenced through test
programs 1 through 3 to access 4. See para-
graphs 6-6 through 6-15.

Using diagnostic test program 4, load reel of tape
on transport.

Increment test diagnostic to test program 5 by

pressing LOAD pushhutton once. LOAD and REWIND
indicators will illuminate.

NOTE

No reel motor drive is supplied in this test.
Restraining takeup and supply reels against
force of vacuum in column, allow reels to turn
slowly, supplying tape in both columns until
curved tape loops are opposite center marks

on masking tape. Hold tape at these points

by placing strip of 2 or 3-inch masking tape
across near edges of both reels.

Adjust zero-adjustment potentiometers R189 (supply servo)
and R188 (takeup servo) on control/servo PWB (Figure
5-10)until REV and TEST lamps, respectively, change state
(illuminate if previously extinguished or vice versa).
Adjustments are correct at these points.

Press LOAD pushbutton to increment test diagnostic to

test program 6 (REWIND and ON LINE indicators illumi-

nated). This test is used to adjust supply and takeup
servo gains for forward tape motion.

Move tape to 1l-inch mark at top of supply transducer
column and to 1-inch mark at top of takeup trans-
ducer column. Adjust potentiometer R190 for supply

servo gain and R191 for takeup gain until TEST and REV

lamps change state. Note positions of potentiometers.

Press LOAD pushbutton to increment test diagnostic to
test program 7 (LOAD, ON LINE, and REWIND indicators
illuminated). This program is used to set gain adjust-
ment potentiometers for reverse tape motion.



h. Move tape to bottom 1-inch mark in supply trans-
ducer column and to bottom 1-inch mark in takeup
transducer column. Adjust potentiometers as in
step £, noting positions of potentiometers.

i. Check adjustments by operating transport in both forward
and reverse directions. Readjust gain potentiometers to
positions halfway between those noted in steps f and h.

=

——

1

at— Pt P

et P et P~

T HE

S

Figure 5-15. Transducer Alignment Measurements

5-55. PROGRAMMING WRITE DESKEW PROM

5-56. Inscribed on the tape head of the Cipher Model 900X trans-
port is an eight-digit code number which describes the deskew
pattern to be programmed into the write deskew PROM (USO, Drawing
No. 154040-009) to implement a write deskew pattern on the dual-
mode data PWB for that head. The position of each digit in the
code corresponds to a head channel number, starting with channel
7 on the left, to channel 0 on the right. The one exception is
that position 2 of the code corresponds to channel P (parity).
Channel 2 is the refercnce channel. The numerical value of each
digit of the code corrcsponds to the address of its channel for
which a 0 must be programmed into the PROM.



5-57. Tables 5-6, 5-7, and 5-8 are illustrative examples of bit
maps of programmed PROMs required for three different hypothetical
head codings. Column heading numbers correspond to head channel-
numbers (except for 2). Each 1 in the tables represents a logic
high, and each 0 represents a logic low. Note that there is one
and only one 0 in each bit column and that there are no 0's from
address 10 to address 1F. There may be none, one, or more than .
one 0's in each of addresses (rows) 00 through OF.

5-58. PROCEDURE. To program a PROM with a specific code, proceed
as follows: ' '

a. Obtain unprogrammed PROM, Cipher Part No. 203565-123
(828123 or equivalent). '

b. Note code on tape head with which PROM is to be used.
c. Program PROM in accordance with manufacturer's specifi-

cations to obtain logic lows at address/bit locations
indicated by code and logic highs at all other locations.

NOTE

Most PROM distributors are equipped
to program PROMS.
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SECTION VI
TESTING AND TROUBLESHOOTING

6-1. TESTING

6-2. The Model 900X transport incorporates three separate types

of internal testing facilities. These self-test and diagnostic sys-
tems detect certain fault conditions and provide alignment and test
aids for preventive maintenance, all of them using built-in test con-
trols at the operator control panel.

6-3. SELF TEST. During power-up operation, all indicator lights

on the control panel will be illuminated for approximately 1 second.

If all indicators are extinguished except LOAD following this period
of time, no defect is indicated. If all indicators remain illuminated,
a defect in the PROM, timer, or microprocessor is indicated. If all
indicators but LOAD are illuminated, a defective RAM is indicated.

6-4. TEST MODE OPERATION. Off-line operation of the Model 900X in
the test mode facilitates exercising of the transport for maintenance
purposes without the use of an external text exerciser. The test
mode, used primarily to set up and verify proper operation of the
transport, is accessed by powering up the transport and loading a
reel of tape. '

6-5. Referring to Figure 3-1, which illustrates the controls and
indicators of the Model 900X, the test modes, switch sequences for
activating each mode, functions performed, and tests being made in
each mode are as follows:

a. Press TEST and FWD pushbuttons momentarily. Transport
performs alternate forward and stop operations to permit
adjustment of start/stop ramp times. (See paragraph 5-35
for adjustment procedure.) To terminate test, press FWD
pushbutton momentarily. FWD indicator is extinguished,
and transport comes to stop.

b. Press REV pushbutton momentarily. Transport performs al-
ternate reverse and stop functions to check start/stop
ramp times. (See paragraph 5-35.) Press REV pushbutton
momentarily to terminate.

c. Press FWD and REV pushbuttons momentarily while in TEST
mode. Tape moves forward two unit times and reverse one
unit time, continuing until EOT. Transport will then



perform rewind operation and continue forward and reverse
operations. Purpose of this test is to check operation

of servos. Reel hubs and capstan should operate simultan-
eously, starting, stopping, and turning in same direction.

6-6. DIAGNOSTIC MODE. The diagnostic mode is a more extensive mode
of testing than the test mode. It is designed to aid troubleshooting
by helping to locate and isolate fault conditions.

6-7. Referring to Figure 3-1, the upper three indicators on the
control panel indicate, by base eight arithmetic, the number of the
test being performed. Each of these, when illuminated, contributes
its value to a number indicating the number of the test. The value
of LOAD is 1, ON LINE is 2, and REWIND is 4. For example, if ON LINE
is the only one illuminated, the test is number 2; if all are illumi-
nated, it is number 7, etc. The remaining indicators are used to
confirm proper operation of most of the major circuits in the trans-
port.

6-8. To access the diagnostic mode, switch transport power to ON
with no tape on the transport. Press simultaneously pushbuttons
TEST, FWD, and WRT EN and hold, then press and hold in the LOAD push-
button for 2 to 3 seconds. The LOAD indicator illuminates, after a
slight delay, when Test 1 is accessed.

6-9. Test 1. This test enables all three servos, sequencing the
reel hubs and capstan clockwise and counterclockwise and testing
about 85% of the servo circuitry. Any polarity reversal will be de-
tected, since a servo whose polarity is reversed will cause 1its reel
to rotate in the opposite direction of the capstan motor.

6-10. To terminate this test, press the LOAD pushbutton momentarily.
The LOAD indicator will be extinguished, and ON LINE will illuminate,
indicating Test 2.

6-11. Test 2. Only the supply servo is activated in this test. Its
purpose is to check operation of the modulated file-protect, EOT, and
BOT sensors and electronics. While the supply reel rotates in one
direction, displays for the BOT, EOT, quadrature phase 0, and phase 1
appear on the TEST, REV, HI DEN, and FWD indicators, respectively.
These displays and their meanings in this test are as follows:

a. TEST illuminated, BOT operative; TEST extinguished, BOT
defective.

b. REV illuminated, EOT operative; REV extinguished, EOT
defective.

c. HI DEN flashing, WRT EN extinguished, quadrature phase 0
(paragraph 4-102) 0. K. HI DEN flashing, WRT EN illumina-
ted, phase 0 electronics defective. HI DEN extinguished,
phase 0 sensor defective.



d. FWD flashing, WRT EN extinguished, quadrature phase 1
0. K. FWD flashing, WRT EN illuminated, phase 1 electron-
ics defective. REV extinguished, phase 1 sensor defec-
tive.

6-12. To terminate Test 2, depress the LOAD pushbutton momentarily.
LOAD and ON LINE indicators illuminate, indicating Test 3.

6-13. Test 3. This test is for diagnostic and repair purposes only.
The rewind capstan circuitry is activated, and the capstan ramps up
in a clockwise (rewind) direction, stops, and repeats this procedure
until the test is terminated. Momentary actuation of the LOAD push-
button at this point will illuminate the REWIND indicator (LOAD and
ON LINE extinguished), accessing Test 4.

6-14. Tests 4, 5, 6, and 7. At Test 4, all servos are disabled to
permit loading of tape for Tests 5 through 7. Mount a reel of tape
and momentarily depress the LOAD pushbutton, loading the transport,
accessing Test 5, and illuminating LOAD and REWIND indicators.

6-15. Refer to paragraph 5-54 for adjustment procedures performed
in Tests 5, 6, and 7. '

6-16. TROUBLESHOOTING

6-17. Before performing any troubleshooting operation, the techni-
cian must have a good understanding of the theory of operation of

the transport and any associated equipment. He should check careful-
ly to ensure that all equipment is connected properly and that all
associated equipment is in good operating condition. He should be
thoroughly familiar with operating instructions and follow them care-
fully in performing the troubleshooting procedure.

6-18. PROCEDURE. While it is recognized that each individual mal-
function will require its own specific troubleshooting 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 components. Also, listen for
unusual noises, while transport 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, substitute it for sus-
pected defective part.



NOTE

If correction of any malfunction involves
major realignment of transport, it is recom-
mended that unit be returned to Cipher Data
Products for factory repair and adjustment.

6-19. COMMON PROBLEMS. Table 6-1 lists common problems associated
with operation of a tape transport, together with the probable cause
and remedy for each.

6-20. SYSTEM TROUBLESHOOTING. Table 6-2, used in conjunction with
the schematic diagrams in Section VII, provides an aid in the isola-
tion of electrical/electronic system faults and their remedies.

TROUBLE PROBABLE CAUSE REMEDY
Reel flanges Reels improperly Reinstall reel evenly
scrape tape mounted (See Section III)
Dirt covering reflec- | Clean sensor or reflec-

BOT and EOT tive strip or sensor tive strip
markers not
sensed 1 EOT/BOT sensor or Replace EOT/BOT assem-

: logic bly; repair logic
Tape fails to Improper tape thread- | Rethread tape (See
pull properly ing Section III)
through machine
or spills
Excessive data Dirt on head or dam- Clean head (Section V)
dropout aged tape and/or install new cer-

tified computer tape
Recorder will Defective fuse Replace fuse
not function
at all
POWER switch- No primary power Check for primary
: power
light does not
illuminate Defective indicator Replace control/
lamp indicator

Table 6-1. Common Problems



TROUBLE

PROBABLE CAUSE

REMEDY

Machine does
not accept
commands

Improper interface

Check interface with
DTL logic and correct
as necessary

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 begin-
ning of tape; place
marker near reference
edge on backing side
of tape

Tape tensioned
but does not
advance when
capstan turns

Tape not threaded
over capstan properly

Rethread tape (See Sec-
tion III)

Tape tensioned
but slips

Dirty capstan

Clean capstan in
accordance with
Section V

Tape moves
during a stop
condition

Defective capstan
assembly

Replace capstan assem-
bly and realign servo

Motor voltage not
zero

Check capstan servo and
adjust for zero offset;
repalr if adjustment
does not correct

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

Improper tape
threading

See Section III

Reel servo or motor
malfunctioning

Replace motor or
repalr reel servo

Transport re-
sponds to write
commands but
tape 1s not
written

Write current not
enabled

Check for write enable
enable ring on reel;
check write current com-
mand 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 capa-
bility

Use correct record
length

Table 6-1.

Common Problems (Continued)




TROUBLE

PROBABLE CAUSE

REMEDY

Tape runs past
BOT marker

BOT tab dirty or tar-
nished

Replace tab

Photosensor or amp-
lifier defective

Replace or repair photo-
sensor assembly

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 receilvers
on servo board; replace
or repair cable or re-
pair cable or repair
servo board

Transport not in
Ready mode

Bring tape to load point
(Section III)

Fault in ramp genera-
tor or capstan servo-
amplifier

Repair servo 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 write
current transistor on
write board while writ-
ing; if not present,
check for +5V, at power
connector. Also check
for +5V on servo board.

WRITE ENABLE signal
not correct

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

Write data or write
data strobe not re-
ceived 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 J21 on read/write
board

Table 6-2.

System Troubleshooting




PROBABLE CAUSE

TROUBLE REMEDY
Incorrect data Use correct format (See
format Section 1IV)
Fault on one track Check receiver and write
due to failure in amplifier on write por-
write circuits tion of rcad/write
board; repair if faulty
Data incor- Intermittent +5, RUN,| Examine signals and re-
rectly written or WARS pair servo or read/write
board, as required
Write deskew circuit Check skew adjustments
faulty (See Section V)
Head and guides need Clean head and guides
cleaning
Tape cleaner needs Remove tape cleaner and
emptying clean
Interface cable or Replace or repair inter-
transmitter faulty face cable or transmit-
ter on read/write board
Head not plugged in Check J22 on read/write
board
Read skew out of Readjust in accordance
adjustment with Section V
Head and guides need Clean head and guides
cleaning
Tape cannot be Remove tape cleaner and

read

Tape cleaner needs
emptying

clean

Read amplifier gains
incorrectly adjusted

Check and adjust ampli-
fier gains

Read data storage
register faulty

Check read gate 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 VII

ENGINEERING DOCUMENTATION

Parts lists, schematic diagrams, and assembly drawings applicable
to the Model 900X transport are presented in this section.
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PARTS LIS

CODE IDENT

32274

520050/

U WEB BISY - SWITTSES P00k v /4 o2 |E

DWN W 27.’5‘” LTR DESCRIPTION INC |DATE! APP |DATE}| LTR DESCRIPTION INC |DATE! APP IDATE
ek 1707 j@ LAl envee FEz o5 |2\ %K

we Hlpne #47| B [INCORF ECO 2673 ow! [FH 0352

wea [ Iped =N bool) C |INCORP ECO 3707 C\/\/’E‘/ﬁ/x%g%- Sy

c ¥ Fortvdn J7.4 D INCORP EQOIT20  |OW (Fefulay [547]

REL W v D s xf| £ [INCorr Eco 3957 | TW b f0 5%

ITEM QUANTITY CIPHER DESCRIPTION VENDOR VENDOR REFERENCE
NO. PART NO. NO. DESIGNATOR
TeF Dhts 35900530/ | SCSEM, THE Sh7TeHES C/AAER

V77 BI0510) | W E - SW/TCHES O/ ER
< ST |
13 |e0" COBSV0-032) CRBLE-STRDAE, 7 Cwd) | 32035 LA

+ |27 LOE TS~/ 12| WIRESTAD IR PUC, 22ANG BLK TI3[-2.° K FH7

s 137 RIOHS | TUENG-SHFK F/B BAK| A7X-F/8 L | 100 KRUL Y

6|7 L02E9523| TV RN Y6 TO S8 | THRINT |\ TEE

7/ LOSOGT \CONN-SOUSING, D OSN | 0509 /093 | f7OKE N | VT

&/ LOSO)F \TERM-/RUE 8B22RNEOBDIAFEL L | O2-090i5 | fTUE N | AN Z
P18 PO50/5 [TERM-FEM F208006.093 DIA, REFL . | OP-09 /v | ATOREN | NS L- 9
22V 210T08:012) 7/ BING-SHAVNA /6 BIK| K1 /-3 L | /0O RAULLY

/S ESOB0G-500\ SWI7CH PUSHELTTIN, AOM. | KSSO03SE | ROOD SWITCH | SZ 750 S
721/ PATBELSI | [CMULTIYENER (3 STRIE QWRYT\ SNV 742579 | 77, oz

/3| / LO3OS2251 C-E8 B ADDRESSRBLE LRATEH | SN 77LS257 | 77, U2




Cloher PARTS LIST 32078 | /5TIOS00
DahEroducu TITLE R PSSV - ST CAES 52’05-/\/ s £ oF & REI

ITEM QUANTITY CIPHER DESCRIPTION VENDOR VENDOR REFERENCE

NO. PART NO. NO. . DESIGNATOR
/| S/ L0527 9 | FES/STOR MTHWORASOK| S99/ F/OK | SEAIN | T

zol | ,
/5|8 21200070/ DIOPDE L IEHT EPVINE RED| SOE2- 746 70| MEWLETTTRCK| CR S THAY 8
/7|8 POOOT2-220 \RES.~/C. , 220 OMTS, 1T 376| REROTGLLINY| LRI I008 | 777 7R S

/8 |/ 0159970 | CAP-PC. 077l SOV, 59 | FREATISS | /T8 4

/9
20| ¥F 210052160 STANDVF~SWHREED 90X /8| S53/B-,07%) APIATO)
o] -
221 ] 210229-300| CLAMPA CABLE , 4 WHT 3304 HEYCO
25 . | |
241 206600 | SCREW, FAN KD, PHIL 632X 7/t

25| | 207605-021| WASHER | FLAT X 4
26| 1. 20760201/ WASHER | SPLIT™ | 6

27| 1 207607051 NV7, HEX X b

- . -

5071 CD¢




| ~ A - ~ ; ~ T CODE IDENT[PL _ S
Ci ARTS LIS 30074 | A 3TF0//-c0/
BT e assy e e T ox a8
DWN @7)%‘3 ?7;27 LTR DESCRIPTION INC IDATE| APP IDATEII LTR DESCRIPTION INC IDATE! APP IDATE
N/ 2\ 9 | Ared Az 05 557 [V

“Infe Rl Difys
MFG "/’..M (27
Mac
"REL  LOWY -1
ITEM QUANTITY CIPHER DESCRIPTION VENDOR VENDOR REFERENCE
NO. PART NO. NO. DESIGNATOR
/|7 EI031-300 | SWITTH - THUMBWHNEEL | 757/ CHERRY
e _ |
3/ F05076 | COVN -5 POSN 03-09- 1058 | MI0LEX | T F0
4 |
512 05019 |TERM-MALE, . 093 DI REEL| O2-09-C/6 | 7NIOLEX | PINS /5 3
7
713 CO50/5 | TERN-THMOTT DIF, REEL 0209116 | MOLEX | FINS &9 55
. |
795 /50 2OBUS- Il \WIRESTRD. 2 BWEEPVC WHTISEITSAI I | ALFHA | uL 19350 XePye
ar- NI TV TP i 70 )8 | 77-23M |V EB

KEN7Y A [alia) -]



PARTS LIST

Cipher “Seara | /590/930/
waloeas’ | " R OTUR 9SS " Soo x s/ o/ A
DWNW g _ 27“{7 LTR DESCRIPTION INC ’DATE APP IDATEJ| LTR DESCRIPTION INC |DATE| APP |DATE
cuk 4f)] i 8\ A | 2usryeerwe ReL |\ ps eV i |
N SF o el E
wre Jld 3-17.74
oc K 3-/7
ReL (S /b 5-7¢
ITEM QUANTITY CIPHER VENDOR REFERENCE
NO. PART NO. DESCRIPTION NO. VENDOR DESIGNATOR
/| / 759013-70/| BARCNE 7= ALAFLEC7AR C/rRYER
) :
AV E09999-013| 7HPE- REFLECTIVE 530 37
4 :
S |AR 209993430\ /N H1B1SOL PENETONE

5071 A



/

) - M A T O I T CODE IDENT|PL .

Ci PARTS LIS 32274 | 1590/9 =80l
| ZIpher VACUUM PUMP ASSY " "Goox sl o | | &
pwn  GYGAX | 2-13-81 LR DESCRIPTION INC |DATE| APP IDATEll LTR DESCRIPTION INC |DATE! APP |DATE
e O I AH % || A | SVER REL XAV VA
NC L und V2B | wcorr £co xeel 2o [“78 145 P
wee L] 04| C | ivcorr £00 38/7] 20 5500 5
oc 7/ 31D | mvcorr £ca w37 |4 5e 0
REL (F1 v || £ | Weorr eco 209 | R4 |TSE D e
ITE“ QUANTITY CIPHER DESCRIPTION VENDOR VENDOR REFERENCE
NO. PART NO. NO. DESIGNATOR

I 1! 799017-101| BLOWER-MOTBR DRIVEN CIPHER
c
41/ T54019-50l AIR DEFLACTOR. CIRNER.

5|2 210555-032) TERMINAL-sLi1RSN . 250 T4B | SOB5300F  |HOLLINGSWORTH

o 15" 1210476 TUBING -SHBINE. V2 BLK. | HIX-72-0CL [/CO RALLY
7 ‘

3
913 1210555-025 TERMINAL -RING ¥ SM.PAT.| RIES 1S HOLLIWESD PTH
101/ cl0229-516| TY-RAP 8* PLT 2 TR
Il | AR 209930-7001 PLASTIC ADHESIVE 449715 m




s

5071 A

. CODE IDENT{PL (

C;pher PA R T S L l S T 0074 | SITFO/9-90/

TITLE _ : MODEL NO.

Dot Product AR, SDE ASSY-LEFT7— |00 i /o A
DWN ﬁ&é 2719"' LTR DESCRIPTION INC [DATE| APP {DATE|| LTR DESCRIPTION INC |DATE| APP |DATE
CHK /é‘/)ﬁ% sithof| A | £V cmevAwe REL |75 37:/ %f g 737 '

'N/C/f&q«/u./ ;4’&,

MFG /812) 3712,

oc 3-17

REL (lﬂm p 97 —1 ——=
ITEM QUANTITY CIPHER VENDOR REFERENCE

NO. PART NO. DESCRIPTION NO. VENDOR DESIGNATOR
/ |/ 75993/-/0)| S/ DE - CAUNN LEFA T CrrA7ER

13 |24 209999114\ 7APE-CONDYCTIVE FLUORBLAS| 2852-5 | DODGE FLUORELAS

£ , |

5 |AR] 9999- 030 | INVA/BASOL JUNE 7 WVE
- = i




¥

T

| SR S T e T T T TR
Cinhar PARTS LIS 32274 | /5#027-001
S AP Wesr D TITLE . N0,
vloesis | SBAR A SS Y- DUST COVER 950 x w /ool LA
2 DRAPII g'.]./ sem | meammimTe R O I g | e vaim dmaeel smes lmaes
DN O vy f 78 [ LTR DESCRIPTION isC | DATE] APP jDATE) LTR DESCRIPTION INC |DATE| APP {DATL
CHK /j’ 57}/ ENGCR RELEASE |GB 87}1/%%3/
NG OKRickHUH) (75
wee B KLy |
Q¢ / ’]2/1,(/ X'/‘/ (,
e 7 ,_
ITEM QUANTITY CIPHER DESCRIPTION \I:ENDOR VENDOR REFERENCE T
NO. PART NO. NO. ‘ DESIGNATOR
/ i/ 754027-101) DOOR -DYST COVER C/IPHER
2 | |
31/ 754019-60)) ST/ FFENER-DUST DOOR CIPHER
41/ 731820900 LATCH -DUST DOOR CIPHER
512 799003 840 !//A/GE"’/—'AAT. / X/ | C/PHER
1717 21113600 | FaaM T4 7E-FIAME RETARDANT | NSEZN | BURNETT
= | '
915 POCHOE0Z SCREW- BTN UD SKT | #-40x 3/BAK
j0| 2 206408062\ SCREW -BTH HD SKT 440X 1/2 BLK
/14 206608-062) SCREW-BTN WD SKT 632 I/2 BLK
1212 207403‘02/714/»45'//5/?'/‘7[/ SM, 0D # 4
- i

5071 A CD®



"15403) - 50|

- | CODE IDENT
Cl PARTS LIST 32274
TITLE M NO. v
iy COVER ASSY - COL UMN 90X e | e |4
DWN %QOJL 2—"1% LTR DESCRIPTION INC |DATE| APP |DATE|] LTR DESCRIPTION INC |DATE{ APP |DATE
cnx/l/@% B A | ENG REZ {?5 37"}644!73’/ %7
e A e B Zet
NFG )IJ ; 31274
ac 715X 3-/7
REL L0175 774
ITEM QUANTITY CIPHER VENDOR REFERENCE
NOT PART NO. DESCRIPTION NO. VENDOR DESIGNATOR
BN 754031-201 COVE.R. - COL UMN CIPHER
2 i .
3| 754008-90l] GLASS — COLUMN COUR, C IPHER.
14 |2 73005-700| NINGE- DUST DOOR CIPHER
5 |
Gle 205289-00l LATCH - GROMMET UNAG-44 -1 | HARTWELL
72 205289-0c2] (ATCH - PLUNGER LINAP-44-4-1| HARTWELL
5 .
jO|4 2OLACA-O6. SCREW-BIN HD SOC.  |4-40 X [/4&4
T
112 | AR 219%0-072| ADHESIVE - SCREWLOCK | 222 LOCK.TITE CORP
113 |ar 209990-200| ADH.- STRL. SYN RESIN  |3520 BA | 3Mm
%3 | AR 200990300 ADH. - STRL. MOD ERXY 2216 BA | 2M
X ALTERNATE PAPT

—
5077 A C




T

X

Cipher PARTS LIST i ovaseos
DetaEProducts /V(ﬁf&/? /?EJ%V/ZVJ 5’&‘0/ sw /7 of /S C
DWN/%)W 27;{91 LTR DESCRIPTION INC |DATE APP DATEI|| LTR DESCRIPTION INC IDATE! APP IDATE
e JHR A A | ENGR REK 25 el |
Ne Blopre.  VHAB |mveorep £00 3839 |5F %} z g’
wre AR vl © | IVCORP ECO 199 | RA 750 Dp e a ,Lg
oc 7Hf 397-§
reL (0 7 3 7%
ITEM QUANTITY CIPHER VENDOR REFERENCE
NO. PART NO. | DESCRIPTION NO. VENDOR DESIGNATOR
/ |/ 759006901 BRRFCRET - VAU VE AZOTOR C2ER
pe :
S|/ 21079500 | MTOR-DC, MTINIATTURE WNARSICD [oandenisnira
729" | B0 | CABLESTRD LIMGFVE | S T/ BZIEN
S|/ RSO/ F | TERATIILE 18 LANE BN, O2-0F -2/ /6 | 7IOKE X
& |/ \BOS0/5 | 7207 g HEOMGOBIBREEL| 02 -OF- 74 | FIDOLEN
7 o
8|/ LLOTOD | 7UBING-SHRUN 18 BN\ A7 X8 K | /00 Rl Y
9 s 2O |TUEHEG -SHRINK 6 UK |/ X-FI6-UL | 100 Ko3Ld
/O
s |
/213 LEF0F 01| SCREW - 7N 19D PRVL | F-90X 3116
/3|3 70301/ | WASHER-SP LA #

5071 A Chp




. ' CODE IDENT|PL
Cipher PARTS LIST 12074 | ASFOS/- ST
ts TITLE MODEL NO. RE
| s CRIPBTRNY T HSEY 27 AW WY
DWN&% 2‘7’;] LTR DESCRIPTION INC |DATE{ APP |DATE|{ LTR DESCRIF_‘TION INC |DATE]| APP |DATE
ey PRl A| evor R Os |SELAH |75
Ne Blrpne B0\ B ACoRP _£CO 36/3 | RS2 \XS %
MFG jjl&f, 3o
o WAlede, |33
| ReL w7 3.0
ITEM QUANTITY CIPHER VENDOR REFERENCE
\NO. PART NO. DFSCRlPTlON NO. VENDOR DESIGNATOR
171/ 7990UF-10) | 77O~ DC CaANTAOL CrPAESR
137 205078 | COAMNVECTOR -5 POSN | O3-09-/052| FHKEX | S8
726" |- |\208500-091| CRBLESTRD, LIAWG AW | 5L 7/ BELDEN
74 RIOF/7 | TUBING - SHRAR 6 BUK | MN-3H6-L4 | /CO/FRLLY
1 &42s" 208910/3 | WIRESRDLOMWGIRPIC, RED | 7/432-F | MUFKA UL 30 XL PVE
|7 |2a" 208910111 |\ WIRE-STHACORWE /K PVE, WHT | 7752~/ SUFNA U IAFOXLFVE
18| 4 210229523\ 7YFHE 116 T8 &/8 TVEINT | TEE |
21/ 2050/ F | 7ERM-MRLESE22WEI3DRFELL| OP-09 -2/16 | NTOLEX | ANV L
|0 |+ 2O50/5 |TERMSZP/720 AWE OB REFL|02-09- 11166 | POLEX | PNVSLTARY S
/ |
/2|2 0555-025 | TERM- oG %6 SM FR7- | RZEEZ S | MOULINSHORTH)
/3| &L 210565026 | TERM-FNG, 2622 WG 4 | FLe2 43 |WOLUNESHORTH
/¥ 3" 10918 |TUBING, HT SHRINK (/4 “BLK | HIX-Ya Uit | JCOS/RALLY

5071 A CPr-
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PARTS LIST

. CODE IDENT[PL

Cipher 32274 1,31,017-500

DotalProducts | ' LE MODEL ‘ REV

PLATE ASSY — HINGE 100X SH 1 oF 1 D
DpwWN G. BODDY 175 LTR DESCRIPTION INC |DATE| APP |DATE]|LTR bESCRlPTION ‘ INC DATE APP |DATE
CHK D [ECR 1008 H.JJ275|G.B| 275
n/c _RETYPED - NO_CHANGES |s.s 477 |} |4/7
APP G.B.
PRODUCTION RELEASE; ™
Je WHITNEY 3/74

B=

ITEM QUANTITY CIPHER T VENDOR REFERENCE

: DESCRIPTION YENDOR

NO. PART N0. NO. DESIGNATOR

1| % 731920-400 |HINGE PLATE CIPHER

2

3

4 | 1 799004-000| CROSS—FEED SHIELD CIPHER

5 | AR 209990-084| CONTACT CEMENT ELMERS BORDENS

6

;
n - —

5070



PRGE 2 BILL OF MATERIALS: 154850181 REV A FLOOR ASSY-TRANSDUCER FIRST RELEASED: 11:18:54 25 JAN 1979

ITEME PARTE. . ... .. QryY DESCRIPTION.............. MFG PARTE. ... ... WG REF-DES.............. ALT PARTH... ECO% .. ST-USE . END-US
1 154856-261 1 TRANCDUCER ASSY 32274
2 154856-262 1 TRANSDUCER RSSY 32274
3 754831-381 1 FLOOR COLUMH 32274
4 754856-301 1 BASE-TRANSDUCER 32274
3 7ese-S 2 COVER-TRANSDUCER 22274
6 704845-261 1 Tuet-ALUMINGY ———32274
7 To4ed5-18 1 BRASS TUBE-MODIFIED —32274
8 795022-161 L 5 ALUMINIZED MYLAR, STRIDED -——r—-—-32274
9 754816-161 2 SCREEN-COLUMN FLOOR ——32274

18

11 209183-188 . 9 TUBING-SILICOME, SUPER 197” 8579
BLUE

12 2785999-613 AR TAPE-PLASTIC FILAM 13 76381
“KRPTON® *

13

14

15 211113-668 3.8 TAPE-FLAME RETRRDANT UHIFORM N S82N  0e06d
POLYURETHANE

16

17

18 243681412 12 SCREM-THREDSTUD 77-12-14-13 %4222
448 X 3/4

19 210488-088 .3 TUBING-SHRINK, BLACK HIX-1/8 WL 20664

28 213731480 12 WASHER-SPLIT, LOCK 65300
#4

A 243851-468 12 NUT-HEX 00009

- ¥4
2
23 209956-187 AR CONTACT CEMEWT-PERMABOMD 184 26247
24 269996072 AR ADHESIVE - SCREWL.OCK 22 -

* N

25 209996-189 AR ADHESIVE, BLK-RTY RTY-103
26 20999%6-080  HR ADHESIVE-STRL SYN RESIN 3528 B/A 76381

¥k



BILL OF MATERIALS: 154@50-201 REV A  TRANSDUCER ASSY FIRST RELERSED: 14:42:30 26 JAN 1979

ITEM* PARTH. ... GTY DESCRIPTION.............. MFG PARTH. ... WG REF-DES............. ALT PRRTH... ECOK... ST-USE.. END-USE
1 155622-881 1 VECTORBORD RSSY | 32274
2 755621-281 2 END-TRANSDUCER e 2274
2 754850-481 1 HOUSING-TRANSDUCER 32274
4
5 755021-681 1 TUBE-TRANSDUCER 32274
6
7 7203816890 1 CLIP-GROUND e 32274
8
9 26229-760 1 CLAMP,CABLE-3/16 WHITE 3383 26000
10 |
11 210488-812 .2 TUBING-HERT SHRINK HLX-3/16
12 210488-686 .3 TUBING-HEAT SHRINK,BLACK HIX-3/32
13 208500-841 3 7 CABLE-SHIELDED, TWO COND 8641 00990
14 205015-108 2 TERM-MALE, 24-30AMG . @93  02-09-2141 27264
DIA REEL

15 285016-180 4 TERM-FEM, 24-30AMG . 093  02-09-1141 27264
DIA REEL

16 210169 1 LUG SOLDER 1485-4 83330

17 208438-411 .4 WIRE-JRC,STRD,20AWG,  38-TE-738 39111
TEFLON, WHT

18 209999-628 AR TAPE-ADHESIVE TRANSFER 468 76381
*

19

20

A

22 23271-486 1 SCREW-PAN HD PHIL 90000
4-48 X 3/8 CAD BLK ZINC

23 243791-400 1 WASHER-FLAT ¥4 # )

2

25 209998-800 AR ADHESIVE-STRL, SYN RESIN 3528 B/R 76381

26 209996-199 AR ADHESIVE, BLK-RTY RTY-163

2

28 209%96-872 AR ADHESIVE - SCREWLOCK 222
*

ok

1 TTEMS PROCESSED



BILL OF MATERIALS: 154850~282 REY A  TRANSDUCER RSGY

ITEM* PARTS. . ... .. QTY DESCRIPTION. ............. MFG PARTE. ... ...
1 155822-081 1 VECTURBORD ASSY
2 755621-201 2 END-TRANSDUCER e e
2 754050-481 1 HOUSING-TRANSDUCER
4
3 795021-604 1 TUBE-TRANSDUCER
6
7 722381-600 1 CLIP-GROUND s
8
9 210229200 1 CLAP, CABLE-3/16 WHITE 3383
i@
11 216408-912 . 2 TUBING-HERT SHRINK HiX-3/16
12 2184088-086 . 3 TUBING-HERT SHRINK BLACK H1X-3/32
13 288580-041 4.5 CABLE-SHIELDED, TWO COND 6641
14 205015-108 2 TERM-MALE, 24-38RG . 693  02-89-2141
DIA REEL
15 285816-169 1 TERM-FEM, 24-30RWG . 893  62-89-1141
DIA REEL
16 216169 1 LUG SOLDER 14854
17 288430-411 .1 WIRE-JAC, STRD, 36AKG, 38-TE-738
TEFLON, WHT
18 209939-828 AR TAPE-ADHESIVE TRANSFER 468
*
19
28
2
22 A3271-406 1 SCREH-PAN HD PHIL
4-46 X 3/8 CAD BLK ZINC
23 213791-400 1 HASHER-FLAT #4 #4
24
25 20999%0-890 AR ADHESIVE-STRL, SYN RESIN 3528 B/A
26 28999%-189 AR ADHESIVE, BLK-RTV RTV-183
27
20 289998-672 AR ADHESIVE - SCREWLOCK 222
*
Aok

3 1TEMS PROCESSED

MFG  REF-DES
32274
32274
32274
32274
32274

26080

27264
27264

83320
38111

76361

76381

FIRST RELEASED:

11:43:39 25 JMN 1979
ALT PARTH... ECO¥... ST-USE . END-USE



PAGE 2 BILL OF MATERIALS: 154817-981 REY G POMER SUPPLY RSSY  FIRST RELERSED: 17 MR 78 69:28:47 12 FER 1979

ITEMk PARTH....... QTY DESCRIPTION.............. MFG PARTY....... MFG REF-DES.............. ALT PARTS... ECOR... ST-USE. END-USE.
1 154817-881 1 PHB RSSY-POWER SUPPLY -22274
2 799611-881 1 PONER TRANSFORMER -~ —-32274
754818-761 1 BASE-POWER SUPPLY —————304
o 79%ge5-1e1 1 FILTER-EMLS AHP,K SERIES ————32274 L1
5 285198-818 1 RECEPTRCLE-POMER 6J1 85245
6 202084-188 4 RECTIFIER BRIDGE MDA-958-2 84743 CRL
7 28229 1 CLAMP, CRELE-5/16 BLACK 774 P-CLIP 48009
8 218282880 .4 GROMMET STRIP HS21266-2MN 65908
9 216489 .7 TUBING: SHRINK 4/8" BLK  HiX-1/6-UL BLK 08008 : "
10 210417 .5 TUBING, SHRINK 3/16* BLK  HAX-3/16-UL BLK 3842
11 218132 1 GROMMET - 246 17608 - i o
12 218229-523 8 TY-RAP-116 TO 58 = Tv-23 - 85000 3842
12 . .
14
15 285240 - 2 TERMINAL, RING-16-14 R4158 14726
- 16 218555825 4 TERWINAL RING #6 SM PAT  R18B1S 81608 4517
17 216555-633 4 TERMINAL, SLIP-ON 258 TAB SAS5395F 46008 - 3842
16 208406-580 3 WIRE-STRD, 46AWG, IR PYC  HHB465 GRNAEL 28322 4517
19 288416-112 1. 67 WIRE-STRD, 2BAKG, IRPVC, BLK HHE317 H2783] 3842
28 2088416-111 4 67 WIRE-STRD, 20RHG, IRPVC, WHT HHA317 H27e3) | 3842
21 208485-814 .5 WIRE-STRD, 18GR, IR PVC GRN 7155-4
22 268486-111 9.75 WIRE-STRD, 16RHG, IRPYC, HHT HHB4E5 H2763] ' 4517
23 288406-112 2 47 WIRE-STRD, 16RWG, IRPYC, BLK HHB465 27831 3842
24 '2089300-681 2 WIRE-GTRD, 14AMG,PYC,UL 36791 CSRAL  SP1%
25 209995-889 11 MARKER, WIRE- 1-58 VHi-8-49 68006
%
27 286684-831 2 SCREW SKT HD CAP 60008 4517
6-32%1/4 CAD
29 286666-814 5 SCREN PAN HD PHIL 2o 3842
_ 6-32X3/8 CAD .
30 286688-811 1 SCREW PAN HD PHIL 88808 4085
_ 6-32%1/2 CAD
31 286612-832 1 SCREW SKT HD CAP 06609
6-32%3/4 BLK 8
2
KL
34 213154-18€ 4 SCREW-FL HD PHIL, 108 18-3243/8 20000 4547
16-32 % 2/8 . .
35 207682-811 18 HASHER, SPLIT LOCK %6 WASHER #6 CAD. ©@@81 4985
36 207686-B21 1 WASHER. FLAT, SMALL OD #6  MWASHER #5 CAD. 60068
37 287685-824 3 WASHER, FLAT #6 WASHER #6 CAD. 60866
38 |
39 207182-811 4 WASHER.SPLIT LOCK #16  WASHER #10 CAD. G608
48 207184-B21 4 WASHER, FLAT,#10 " HASHER 16 CAD. 86008
41
42 207687-851 6 NUT, HEX #6 . NUT #6 CAD. 66688 4985
. 6-32
43 267162-851 4 NUT, HEX-LG PAT NUT #10 CRD. 52098
16-32
opk

banrcFS PROCESSED



C ' ( (
i _ ' CODE IDENT ‘
CIPhel" _ P/A\ R T S L ! S T 32274 P/L/J?f(?/?-é’é’/'
Ti MODEL NO.

i | WS ASS S - TN ST ) DON sw /w2 | &
DWN %Z%Tﬂ) _ /72;3 LTR DESCRIPTION INC |DATE| APP |DATE|| LTR DESCRIPTION INC [DATE| APP |DATE
cux I DN B P || A | EVCR FEL Os |Yelgh454
N/C}{%\/M'(ﬂ 3/73’ B ECO 2615 cwW E%/."B/%\r S}r
wes AN 27| C |ECO 4238 T 158
oc Zigy 77 -

REL b 2 BAYGI .
j
ITEM QUANTITY CIPHER VENDOR REFERENCE
DESCRIPTION VENDOR

NO. PART NO. NO. DESIGNATOR

/|7 BINT1 | IS - SCrZ7Z > U HEART
2| # P~V | SARCALT — TATE CLAEAER |
3|/ 205066-500 COVNVLCTOR - 6 703 |0F09-r063 | 2TOKEXN | J /7

7|/ LOSO/F | TEA/7-MRUEBLLRMGEOBIRREL DOZ-09-2//6 | MIOKEN | AN 2
J| & RN/ 77/58 \CRPLUECT /500 UE TSV | KSTSIFLIBL | LLETRYIIAMD, C/, 2
&b |/ 200123-300RES-LIN, 3K, DTSN, 5% |CN=28 - | DALE RI

7o BOSO/S [ERMN-/EM VMG OBIRREEL | D2-09- /e | SFULY | NS 2 -
8|8 210229323\ T RRP foo TOGE | THLIAT | TEE

912 V555033 | JZRNT- SLIPONV 250 TRE | S0TFOSF | HOLLMESHaRTH
/0 P00 LOB905-1/( \WIRESTRY IEANGLR FICKH T | TLIT/CSF-UL| ALFAR | /7O~ KL PVE
/70" LOGFO0- 1/ | WHE-STTRD 6 ANE JEAVEKA T |\ Y OFOS |\ MDD WIRE DIV /RTO-AL 7 E
/2|2 2099999000 /TRRSLEA-WIAE /-S5O (Wp7-0-99 | BARD V
/3

KEN7Y A [ad o3 -]



PA R TS Ll S T CODE IDENT|PL
C|pher 32274 | SOTO/ 700/ ]
TITLE MODEL REY

= L U EASS Y ~FOWER S 72 Y Alsn 2 oF L2 | C
ITEM B QUANTITY CIPHER DESCRIPTION VENDOR VENDOR REFERENCE

NO. PART NO. ¢ NO. P DESIGNATOR
/9|8 POLLOGON | SCREW-FRN KD FHK 638X 3B
/Y
ARl 06106001 | SCREW-TRN D 50K |10TEN /S

| 6A| 4 206108-01 | | SCREW-PAN HD. PHIL.  10-22.X /2

1718 2016020l WASHER~- 9P, LIK #3G

1818 2016082 | \WASHER -FL.SM.OD.  |# 6

19| 4 007102-0ll [ ywasHER -SSP Lk [Flo
20 | 4 20TI0B-CO2 | WASHER -FL aM. 0.0 |*/o . )
21 1 8 ROTEOT-05) | NUT — HEX #6_32

W USE|7THESE SCREWS /F |CARS DOV
ALREWDY COME WITH THEMR OWN SCREWS.

5072 3)?




T : SA DT Q1L LT jconE imENEL
| FAAN G o s ) | 32274 | 154012-001-002 |
i s oov TG ?.u.:o:x. ) | | 2
i “ s i . | P - T
! i PWB ASSY-— CONTROL SERVO . R i 900X , 3R L OF 15 2 J
‘P— Tl T It S ST T "“ "‘.;—.'__._"' ..... ,..._-{ k ¢ = _.;_....._..Tr_.-.-.,-;_-.,.. == s v | e e e LD }__— ..3
[oun NIDDOWZON 57 [ | PESCRITION __iwe ISRl APE 0AITILTR | DI3:RIPTION ‘P/EZ',;EE'\ZJ.%IA;J
2= ' ! ! AT AR
oo THACKER 57 1AN | cover sHT ReTYPED &1 | T AT INC ECO 5077 CARLY AP f*”j
e CRANE T inconP B0 4250 aallinh ehra | {
e MURPHY B lapiincoRP eco e o) 54 o e ) f
FRACKER %7 1AR ﬁ¢4¥U>T;@»qux3A'Eﬁ)ﬂJﬂgy j
*':4— ! ‘lb ' i
S EERUNG 1% jAs NCECO A% aTael NS ket | ]
e ‘ Rl E Congr | BECORIATION VENDOR ! VENDCR REFERENCE
P RC 0011002}  7eRT Bu | NO, PESIENATCR
' DWC ?FFEREFE '354012-300| SCHEM.-CONTROL SERVO CIPHER
S 1 l1 b 1754012- 1013 PWB-CONTROL SERVO CIPHER
i 2 ! : : ! !
N U |
C 46 16 ] .154013 901 INDUCTOR ASSY~SERVO/FILTER | CIPHER L1-L6
ST R 154014~001 | INDUCTOR ASSY-P.S./FILTER ; : CIPHER L9
be 12 § 2 1154014~ 002§ INDUCTOR ASSY-P.S./FILTER | CIPHER L7,L8
P72 02 1 1154014- zomi XFMR ASSY-P.S./FILTER CIPHER T2,T3
SEIE I 154014-202 { XFMR ASSY-P.S./FILTER CIPHER _ T
9 11 1 ! {154014-301! XFMR ASSY-PWR SUPPLY - CIPHER T4
110 1.3 13 | 154015-401] XFMR ASSY CIPHER AL,A2,A3
21 ! | i ;
i12 i 54: 54 205026 { TEST POINT .058 DIA PIN 60802-2 { AMP TP1-TP54 i
: ! } i i
31.3 i : !
(L ~ |
15 {1 ! - 754013-810 ! EPROM, OPER. SYSTEM CIPHER U45 ;
ST 754013-811 i EPROM, OPER. SYSTEM . CIPHER Us6 §
27 {3 {1} i731006-800! LABEL-ASSY | CIPHER
4! ?
|
!
i
i } | !
' 2
e '
VU | —_ - —— —_— —_—



] T CODE IDENT|PL o
Gipher frer——— 5 1o LIS 2070 | sssouwom-coe
ouaTprodee PWB ASSY-CONTROL SERVO SH 2 OF = AT

ITEM QUANTITY o CIPHER DESCRIPTION VENDOR VENDOR REFERENCE
NO. 0014002 PART NO. NO. DESIGNATOR
18| 2| & 73x501—3oq RETAINER-P.C. CONN. CIPHER
19 | | ] 731524-600| STRUT CIPHER
20| | 4 21,0040-074| SPACER-ROUND 1/4X5/16 #4 9225A240 AMATOM
2,19 | © 754014~ 40L| MTG PLATE-COIL CIPHER
22l | G 754014-501| MTG PLATE-CCIL CIPHER
23| 1 | 1 754016501 HEATSINK CIPHER
24 | | 1 754016-701 INSULATOR-MYLAR, HEATSINK CIPHER
25 _
261 2 | 2. 2051,33~001| CONNECTOR-3 PIN MALE 09-18-5032 MOLEX P10,P12
27| /1 L 205133-002| CONNECTOR-3 PIN MALE 09-1.8-5031 MOLEX P29
28| 2| 2 205133-033| CONNECTOR WAFER-3 PIN PC 09-18-5033 MOLEX P25,26
29 . o
30| !/ 1 2051,33-037| CONNECTOR WAFER-3 PIN PC 09-18-5037 MOLEX P27
31| ) ! 205133-051 CONNECTOR WAFER-5 PIN PC 09-18-5051 MOLEX P8
32|12 | 2 205133-059] CONNECTOR WAFER-5 PIN PC 09-1.8-5059 MOLEX P4,5
33| } 1 205133-950| CONNECTOR WAFER-5 PIN PC 09-1.8-5950 MOLEX P30
34 | 1 205133-951 CONNECTOR WAFER-5 PIN PC 09-18-5951 MOLEX P28
3501 | 1 205133-069 CONNECTOR WAFER-6 PIN PC 09-18-5069 MOLEX P14
36| ¢ 1 2051,33-094 CONNECTOR WAFER-9 PIN PC 09-1.8-5094 MOLEX P3
37( 1 1 205068 CONNECTOR-12 POSN 03-09-2121 MOLEX P7
.38 | 7
39 ’
40|
41| 3 | D 201,105-011 [CAP-CER, . 0LUF,3000V 30GA-51.0 SPRAGUE €28,57,80
5072 c:,l » —




SARTS LIST

—(

. ( CODE IDENT . ‘
C; 32274 15401,2-001 -002
Iﬂ'e| TITLE MODEL REV
Deta § Products - .
PWB ASSY—CONTROL SERVOALW 900X |su 3 of AT
ITEM QUANTITY CIPHER VENDOR REFERENCE
MR DESCRIPTION VENDOR
NO. | VOLOOZ. PART NO. NO. : DESIGNATOR
42 4 4 2011,05-100| CAP-CER.DISC,.LUF,100V,+20%4 - :
: -80% | |TA010 MALLORY C34,35,60,61
43 | 23|12 501,105-101 | CAP-CER.DISC,.LUF,10V,+80%) A |
~-20% UK10-104 CENTRALAB i €29-32,54-56,58,
811""84;143,39,651105
136,138,140 ,142,
. 180,183,184
44 | 20 20 201105-1,03| CAP— CER,DISC,,LUF,25Vy+20%{563CY5SBA250AH SPRAGUE C24,25,50,5%,76,
-80% 77,107,221,139,14]
. 1!7011!81\74"711:371
177,178,182
45 | 24 24 201213-100| CAP-CER.DISC,.001UF,50V,10% |CW1L5CL02K CENTRALAB CL4—21,40-4T,66-T7
46 4 1 201105-010 CAP—CER.DISC.,.OlUF,SOOV,tﬁ%} 5HKS—-S10 SPRAGUE C 156
47 y 1 201121-470| CAP-D.M.,47PE,300V,5%  -."f DL53E470J0 SANGAMO C 187
48 8 201122-100| CAP-D.M.,100PF,300V,5% D153E101J0 SANGAMO C12,38,64,120,1224
: 123,134,173
49 i | 201122-200] CAP-D.M.,200PF,300V,5% D153E201J0 _SANGAMO )
50 11 201122-470| CAP-D.M.,4TOPF,300V,5% D153E471J0 SANGAMO €125
51, 1 1 201,122-680| CAP-D.M.,680PF,300V,5% D153E681J0 | SANGAMO . C3
52 2 2 201,123-151] CAP-D.M.,1500PF,L00V,5% FA1L521J03 CORNELL-
» DUBILIER €98,157
53 L 201122-150{ CAP-DM,150PF,300V,5%. D153E151J0 SANGAMO C 126
54 . A 201121-300| CAP-DM,30PF,300V,5% D%53C300J0 SANGAMO C94,95
55 ,
56
57 , ,
58| 6| & 201140-201 CAP-PC,2.0UF,100V,5% MCRLW2 58§E?Ek - C26,27352,53,78,79
59] 311 201122-270 CAP-DM, 270PF, 300V, 5% | D153E27170 | SANGAMO €173

)

5072 CDP



'_‘ T ' , CODE IDENT[PL —
f gm I PA R T S L' S T - . 35%(?;4 Limmz—oom -o?% 4
- : - AT

PWB ASSY-CONTROL SERVO

. SH oF
ITEM QUANTITY CIPHER VENDOR - REFERENCE
- DESCRIPTION VENDOR
NO. 001 |00O2. PART NO. _ NO. DESIGNATOR
160 | 1 L 201144-120 | CAP-PC,.012UF,50V,20% BA2-123 IMB CL68
163 | F | 4 201148-100 | CAP-PC,.1UF,50V,5% 650B4A104J ELECTRO CUBE (C103-106
162 | 3| 3 201148-150 | CAP=PC,.15UF,50V5% RA2AL54J IMB C1126 4,131,147
63 |1 ]1L 201148-330 | CAP-PC,.33UF,50V,5% RA2A334J IMB €C113,1%4,215,118,
. 132,133,245,146,
. 149,152,169
64 | 3| 3 201149~-022 | CAP-PC,.0022UF,50V,5% RA2A222J IMB ~ [C101,202,117
65 | &8 | B 201149-047 | CAP-PC,.0047UF,50V,5% RA2A4T2J IMB | €99,100, 127,
. : 143+144,1.86,190,191
66 | 3 | & 201149-100 | CAP-PC,.0LUF,50V,5% RA2A203J IMB © |C8+97,192
67| 4| 4 201149-220 | CAP-PC,.022UF,50V,5% RA2A223J IMB C1y2,148,153
68l 5 | B 201149-390 | CAP-PC,.039UF,50V,5% RA2A393J IMB © €1209-112,128
69 |7 | 71 201149470 | CAP-PC,.04TUF,50V,5% RA2A473J IMB ClOyll,36,37,62zﬁ?
2 .
70 |2 2 201149-680 | CAP-PC,.068UF,50V,5%" 650B1A683J ELECTRO CUBE | C129,C130
/L 2012149-082 | CAP=PC,..0082UF,50V,5% . RA2A822J IMB o C119
7212 | 2 - ~PC., .
2 01148-220 | CAP-PC,:22UF, 50V, 5% 650B1A224 ELECTRO CUBE | C33, 59
8|8 201159-022 | CAP-MYLAR,.0022UF,200V,10% | WMF2D22 CORNELL- C22123+48,49, 74,
- | DUBILIER 75,150,151
T4
75
76
77
78
1912 2 201160-220|CAP-TANT,2.2UF,35V,10% ~ |CS13BF225K NCI CL74,175
3 1

5072 CDP



(

—

B - pA Q T Q l l é CODE IDENT
C'Pher . VA T L1 32274 154012~002-002
Deta TITLE MODEL REV
PWB ASSY-CONTROL SERVO 900X SH 5 OF AY
e —— —
ITEM QUANTITY CIPHER VENDOR REFERENCE
DESCRIPTION VENDOR
NO. | 00LjoOoZ PART NO. NO. DESIGNATOR
80 : .
81 | S | © 201161-120]{ CAP-TANT,12UF, 20V, 10% CS13BEL26K NCI C135, -158,161,"
_ 162,172
82 | 3| 3 201161-470| CAP=TANT,47UF,6V,10% CSL3BB476K NCI €166 , /85,167
83 |/ | { 201161-220| CAP=TANT,22UF, 15V, 10% CS13BD226K NCI C154
84 ’
85
g6 |1 | L 201172-101 CAP—ELECT,100UF,150V WBR100-150 CORNELL-
DUBILIER C159
87. | I | | 201173-050] CAP~ELECT+500UF ,10V,A/L 39D507G0L0EJ4 | SPRAGUE €160
88 |2 | 2 799600-095| CAP-ELECT ; L000UF ,25V CIPHER CL63,164
8o |1 | { 201173-200] CAP-ELECT, 2000UF,10V 39C10FJ23 ELECTRA/
| ' MIDLAND C165
90
91
92
93
94 | | | 1 210112 CRYSTAL-3.840 MHZ 815-A-3.840 | STANDARD-
MHZ CRYSTAL
Y1,
95
96
ot | 1 | L 202011-744 [DIODE-ZENER IN4T44 MOTOROLA CR105
98 | S0| 50 20201,3-717 |[DIODE-HOT CARRIER 1N5817 MOTOROLA CR9-24,37-52,65,6T)
. 69-73,75, 77,78, 79,
. 80y,  1.09,111,66,
98 |ALT |ALT 202013-818 DIODE-HOT CARRIER RECT 1N581,8 MOTOROLA~_ | 168, 74,76,
99 - -SAME AS ITEM 98

5072

corp



) PARTS LIST CODE IDENT|PL
Ci 32274 154022-001-002
Deta I P TITLE MODEL REVY.
PWB ASSY-CONTROL SERVO - 900X SH 6 OF | AT
e ———" e ——
ITEM QUANTITY " CIPHER VENDOR REFERENCE
DESCRIPTION VENDOR
NO. 001, |02 ‘ PART NO. NO. DESIGNATOR
100
101
102
103
104
105
106 | 37:|37 202018 DIODE-SWITCHING IN9L4 T.1. CR1-8y29-36,5T7—64,
. 94-9841015 10210451065
108,118,99
1073 | 3 202019 DIODE-ZENER IN957B MOTOROLA CR103,107,110
1082 | 2 202034 DIODE-RECTIFIER,FAST RECOVERY| MR820 MOTOROLA CR116,117,
09| F | 4 202035 RECTIFIER-POWER MR 851 MOTOROLA CR112,113,114,115
11001212 202005-500 [RECTIFIER-PWR ,HI“ EFF,GA UES1302 UNITRODE CR25-28,53-56,
: 81-84
Y e | o 203003 IC—ANLG SW,4 CHNL IH5012CPE INTERSIL U36337:49,63,6T,77
113
114
115 ‘
18| ) | L 203007-200 | IC-CPER AMPLIFIER LM31,8N NCI u2
117| |} '1 203007-600|IC-0OPER AMPL/BFR LM324N NCT u27
118/ 9 | 9 203007-700|IC-VOLT COMPARATOR LM339N NATIONAL
. SEMICONDUCTORS| U6y 7413114720521,
29,39,95
119
1200 L. L —_




(

«

: D A Q T S | l g T CODE IDENT[PL
Ci [ /TN L] ! 32274 15401,2-001 ~Q02.
Dets I Products TITLE MODEL REV
PWB_ASSY-CONTROL SERVO 900X sH T  oF AT,
ITEM QUANTITY CIPHER VENDOR REFERENCE
DESCRIPTION VENDOR
NO. 001 looz. PART NO. NO. DESIGNATOR
121
122
{w23f /) | 1 203008-741 | IC-OPER AMPL LM741C NATIONAL v
. . SEMICONDUCTORS -
124 |/4 |14~ 203012-136 | IC-QUAD OPER AMPL RC4136 T.I. U5,12,19,26,30,31,
32138146164165,66
76 ,33
125
126
137
| 138
1129
1130 - |
11312 | Z 203013-210 | IC-VOLTAGE REGULATOR MCT7812CP MOTOROLA VR, 2
1320z | 2 203013-300 | IC-VOLTAGE REGULATOR MC7912CP MOTOROLA VR3¢4
133 1 | L 203013-250| IC~VOLTAGE REGULATOR MCT9LO5CP MOTOROLA VR5
134{ 1 | L 203023-00L | IC-QUAD 2 INP, POS NAND GT | SN74LSOON T.I. us3
1135 ‘ '
| 136 4 | 4- 203024 IC-QUAD 2 INP,POS NOR GT SN7402N Ts1. U8,15,22,79
13712 | 2 203026 IC-HEX INVERTER SN7404N T.1. u3,ss
138) 3 | B 203026-500| IC-HEX INVTR BFR/DRVR SNT406N T.I. U57,68,89
139 q | 4 203027 IC-QUAD 2 INP,POS AND GT SNT408N T.I. UL0,17,24,82
140| /. | | 203027-00L| IC-QUAD 2 INP,POS AND GT SN74LSO8N Tel. us2
141 S | B £203029-003| IC-TRPL 3 INP,AND GT SNT4LSL1N Tl U11,18,25
142| | Il 203035-032| IC-QUAD 2 INP,POS OR GT SNT4LS32N Tl uTo

5072 CDP



T ‘ CODE IDENT|PL
C;pher TTCE PA R S l__l S T BMZOZDgLn@ 154012-—001,-00"%
DetaProducts PWB ASSY-CONTROL SERVQ ) 900X [su8  oF v - | AT
ITEM QUANTITY CIPHER -LDESCRIPTION - VENDOR VENDOR- - REFERENCE
NO. 001 loo2. PART NO. NO. . DESIGNATOR
w3z | 2 203036 IC-QUAD 2 INP,POS NAND BFR | SN7438N T.I. U4, 42
144 | 4 | 4 203039-001 | IC-DUAL-D TYPE FLIP FLOP SNT4LST4N To1! U4,59,78, 92
w5 |1 203046-132 | IC-QUAD 2 INP,POS NAND TRIG |SNT4LS132N  [T.I. U60
146 | 9 | 4 203046-148 | 1C-3-8 LINE DECODER SNT4LSL38N  |T.I. U48,91,93,94
w1 | 203046-153 | 1C-4-1 LINE SEL/MLTP SNT4LSL53N  |T.I. u8o
lusl e | ¢ 203051-174 | IC-HEX D TYPE FLIP FLOP SNT4LSLT4N | T.1. U4051,58,69 81,90
luso| 1 | o 203051~100 | IC-QUAD D.TYPE FLIP FLOP SNT4LSLTSN | T.1. us3
l150| 9 | 4 203052-253 | 1C-4-1 LINE SEL/MLTP SNT4LS253N | T.1. Uk 55,62+ 71
l151] 3 | 3 203085-001 | IC-SCHM,TRIG INP,HEX IV SNT4LS 14N Tel. U28 54961
Jas2| 1 | L 203123 IC-REG PULSE WIDTH MOD $63524N T.1. U9 7
1153 I I o
{154l | = 203565-1,02 | IC-MEM MOS RAM 256X4 2111A INTEL UB4, 85
5] )| — 203555-101 | 1C-CONTROL,MOS 7-80-CTC Z1L0G ur2
1156] 1 | — 203575-101 | 1C-MICRO PROCESSOR 2-80-CPU 21L06G U86
{3577 | 1 203039 IC-DUAL D-TYPE FLIP—FLOP SNT4T4N T.1. us7
158 | o V
{as9] 1 | 1 200200-103, | POT-TRIMMING-1K 3299%-1-102 | BOURNS R367
160| 3 | 2 500204-200 | POT= 20K CERMET ET34P203 ELECTRA R242, 243, 244
1o MIDLAND
161 5 | 5 200205-052 | POTENTIOMETER-TRIMMING, 50K | 3406p_3,-503 | BOURNS R188, 189, 190,
:y _ od | , ' | 191, 250
62| 2 | 2 200070-470 | RES=FCy4.Ta,1/4W,5% RCROTG4RTJIM | MIL-R-39008 |R403,404
163[ 13| |3 200071-100| RES=FCy10001/4W,5% RCRO7GLO0JM | MIL-R-39008 |R37-40,89-92,142-
_ _ - | 1454370
164 2 | 2 200071~150| RES—FC,150,1/4W,5% RCROTGL50JM | MIL-R-39008 |R210:408
A i L

5072 C



e PARTS LIST e mE -
| Do PWB ASSY-CONTROL SERVO " 900X |su 9  op .- |AT:
ITEM QUANTITY CIPHER DESCRIPTION VENDOR‘ VENDOR N ‘ REFERENCE
NO. 001 [cOZ PART NO. NO. DESIGNATOR
165 (23 | B 200071-470 | RES=FC, 470y 1/ 4H 45% RCROTG4T0JM |MIL-R-39008 |R194,195,409
67| 7. | L 200072-200 | RES—FC 10001/ 4W 5% RCROTG101JM |MIL-R-39008 |R.400
lwe8| 6] & 200072-220 | RES=FC ;2200 1/4W ;53 RCRO7G221JM |MIL-R-39008 |R8,170-173,355
les| | ST | ) e R
{70 |09 | 14 200072-330 | RES—FC, 3308 1/4W 5% RCROTG331JM |MIL-R-39008 [R21,22,26+27,7L,72),
1" 78,87,123,124,130,
S | 140,353,356
iz |2 200072-470 | RES—FC, 4708, 1/4W,5% RCROTG471JM | MIL-R-39008 |R6s7
1172]29 |24- 200072-560 | RES=FC,5600, 1/ 4H, 53 RCRO7G561JM | MIL-R-39008 |R29-36,79-86,131-
L o v e 7 . 1'34,) /36-/39
13| 2 | 2 200072-680 | RES-FC,6800,1/4W,5% RCROTG68LJM | MIL-R—-39008 |R351,352
1174] 3| 2 200072-750 | RES,FC, 7500 1/ 4H 1 53 RCROTGT51JM | MIL-R-39008 |R357,358,397
1175 '
1176
| 277 R
178 / | | 200073-220| RES=FC,242K 1/ 4W 5% RCRO7G222JM  |MIL-R-39008 | R385
179| 7 | 1 200073-680 | RES,FC,6.8K,1/4H, 5% RCROTG682JM MIL-R-39008. R380 .
180/ 8 | 8 200073-100 | RES-FC,1K,1/4H 5% RCRO7GL02JM ~ MIL-R-39008 Rm,zgg{zgg,zgg,39mf
181 3| 2 200073-110 |RES=FCyLa1K 1/ 4W, 5% RCROTG112JM  MIL-R-39008 - |R28,88141
182] | | 1| 200073120 |RES=FCy1.2Ks1/4H 5% RCROTG1L22JM  |MIL-R-39008 | R271
183 6 | © 200073-150 | RES=FC,1.5K;1/4W,5% RCROTG152JM  MIL-R-39008 | R196,197,198,199,
) ‘ 3429343 ,342
184 ] | L 200073-180 | RES=FCy L+ 8K L/ 4W 5% RCROTGL82JM  |MIL-R-39008 | R211,
185 & | & 200073200 | RES=FCy 2K y 1/ 4W y 5% RCROTG2020M  MIL-R-39008 | R2,292,32813341
' ‘ ' oy

ENn?192 rnep



-- PARTS LIST e
B :
Ci 32274 154012-001 - 002
, Dets TITLE MODﬁL REVY_]
1! PWB_ASSY-CONTROL SERVO 900X IsH 10 of AT |
{ITEM QUANTITY CIPHER VENDOR REFERENCE
DESCRIPTION . VENDOR
NO. 001 0oz PART NO. NO. DESIGNATOR
11863 | 3 200073-240 [RES=FCy2.4K11/4W,5% RCROTG242JM MIL-R-39008 |[R338,347,348
1872 | 2 200073-300 |[RES—FCy3K,1/4W,5% RCRO7G302 UM MIL-R-39008 |R3,4
188 | |-{ 200073-270 |RES=FC,2.7K,1/4W,5% RCRO7G272JM MIL-R-39008 |R377
1189l 2 | 2 200073-360 [RES—FCy3.6K1/4W,5% RCRO7G362JM MIL-R-39008 |R272, 423
1190 L | © | 200073-430 |RES=FCy 443K, 1/ 4W 5% RCRO7G432JM MIL-R-39008 |R291,293,327,329,
: ' 332,335
191|122 |22 200073-470 |RES—FCy4.TKs1/4W ;5% RCRO7G4T2JM MIL-R-39008 |R9,18,20425,73- 754
125,126,227,178,
192,193,231%,260,
266,278,339,
378,398,422
1922 | 2. 200073-520 [RES—FC 5. 1K 1/ 4W, 5% RCRO7G512JM | MIL-R-39008 R30L 304
193 6 | & 200073-750 |RES—FCy7+5K 1/ 4W 5% RCRO7G752JM MIL-R-39008 |R17,19,69,70,121,
122 :
194 . :
<195|29 | 22 200074~100|RES=FC 320K ,1/4W,5% RCRO7GLO3JM MIL-R-39008 | R11,16,181,233,262
' 26542671269,289,
298,300,302,303,
350,359,360,362,
365793669369,275)
374,375,376+ 330
. , 331,392,407,425
196) ¢ | 4 200074-120{ RES—FC 12K 1/ 4W,5% RCRO7G1L23JM MIL-R-39008 | R232,346,349,354,
197 /3|1 200074-150| RES—FC 315K 1/ 4W 4 5% RCRO7GL53JM MIL-R-39008 | R24,77,129,176,20(
: 201,2064207,273,
: : ~ 218,413-415
w98 | | 1 200074~180| RES-FC,18K,1/4W,5% RCRO7G183JM MIL-R-39008 | R%24
199 131D 200074~-200| RES—FC,20Ky1/4W, 5% RCRO7G203JM MIL-R-39008 | R67,68,119,120,203
_ g . 204,208,209,212,
213,246,24T7+263
5072 (Ji E o



ENn?9% MNANo

PARTS [IST CObE TDERTIPL *
CI l - { VN O L i 32274 15401,2-001-002
Deta TITLE ‘ MODEL ,,REV
: PWB ASSY-CONTROL SERVO 900X |su 11 of AT
%=== —
ITEM QUANTITY CIPHER VENDOR REFERENCE
DESCRIPTION : VENDOR
NO. 001, mz PART NO. ND. DESIGNATOR
200 /7 1171 200074-220 | RES=FCy22K,L/4W,5% RCRO7G223JM |MIL-R-39008 |R235,245,252,253,
25542564,258,264,
268,280,283,285,
286,2884294,295,
: 364
2011 ? 1 200074~270 [RES—FC 27K 2i/4W,5% RCRO7G273JM MIL-R-39008 |R274
2026 6 200074—-330 |RES-FCy33K,1/4W,5%" RCRO7G333JM MIL-R-39008 |R311,319,309,393
: _ 284,322
203 : .
204 2. | 2. 200074-430 |RES—FC 43K, 1/ 4W, 5% . IRCRO7G433JM MIL-R-39008 | R254,257
205| 2 | 2 200074—470 |[RES—FCy4TK 1/ 4W 5% RCROTG4T3IM MIL-R-39008 |R5,10
206 '
2071 2 | 2 200074-680 [RES~FC,68K 1/ 4W,52 RCRO7G683JM MIL-R-390C8 |R58,110
208] 7 7 200074-750 |[RES=FCy 75K, L/ 4W 5% RCRO7GT753JM MIL-R-39008 |R57,109, 287,
' - 320,321, . 390
2091 4 | 4 200074-910 |RES-FC,91K y1/4W,5% RCRO7G9L3JM MIL-R-39008 3%%0,279,314,317
2100 8 | & 200075-100 |RES—FC,y 100K s 1/ 4W 5% RCRO7GLO4JIM MIL-R-39008 R177,223,236,
' 13113131»813,40’
_ 363,372
211
212 ! 1 200075-150| RES—-FC,L50K s 1/ 4W{5% RCROTGLS54JM MIL-R-39008 | R312
213l 2. | 2 200075-200| RES—FC 200K 1/ 4W ;5% RCROTG204JM MIL-R-39008 | R215,373
214 8 8 200075-220) RES—FC,220K s L/4W,5% RCRO7G224JM MIL-R-39008 | R296,297,299,305,
306,307, 315,
3164
215 F | 4 200075-240| RES—FC 240K L/ 4W,5% RCRO7G244JM MIL-R-39008 | R216,224,225,227
o168 2 | 2 200075-2T70|RES—FC,270K ,1/4W,5% RCROTG244JM MIL-R-39008 |R41.1L,412




: PARTS LIST 2274 | 1se
CIPhQr 32274 154012-001-002
Deta ] Proc TITLE MODEL REVY
PWB ASSY-CONTROL SERVO 900X sH 12  oFf AT
=ﬁ r"—“——_—" —— — —
ITEM QUANTITY CIPHER VENDOR REFERENCE
. DESCRIPTION VENDOR
NO. 001 |02 PART NO. NO. DESIGNATOR
2171 | ] 200075-360 RES=FC,360K L/ 4W,5% :RCROT7G364JM |MIL-R-39008 |R226
218| F | 4 200075-470 [RES—=FC,4T0K,1/4W,5% RCROT7G4T4IM MIL-R-39008 R281,282,323,324
219 ) 1 200075-520 [RES—FC 510K y1/4W,5% RCRO7G514JM |MIL-R-39008 |R214
2204 ! 1 200075-680 [RES—FC,680K,1/4W,5% RCRO7G684JIM MIL-R-39008 R341
223l2 | 2. | 200075-750 |[RES—FCy 750K 1/ 4W ;5% RCROTGT754JIM MIL-R-39008 |R56,108
2221 1. | L 200075~ 560 | RES—FC, 560K, L/4W,5% RCROTG564JM MIL-R-39008 [|R277
2233 | & 200076-220 |RES=FCy2.2My1/4W,5% RCRO7G225JM | MIL-R-39008 |R205,259,203
224 1 1 200076-100 [RES=FC+2.0My1/4W,5% RCRO7G1L05JM | MIL-R-39008 R251
225|&5 | 5 200076-470 |[RES=FCs4«TM,1/4W,5% RCROTG4T5JIM MIL-R-39008 |ra23,3,2a,maz,ma%s
226 2. 2. 200077-200 [RES—FC,20M,1/4W,5% RCRO7G206JM MIL-R-39008 R308,325
555 / 1 200013-30% RES—FF.33.01K,1/8W,1% RN55D301L1LF MIL-R—-39008 R387
229| / 1 20001,3-681 RES—FF .+ y6481K,1/8W,13 RN55D681.1F MIL-R-39008 R371
1230 / 1 20001,3-806 RES—FF.y8.06Ks1/8W,1% RN55D8061F MIL-R-39008 R368
231] / 1 200014-909 RES~FF4.990.9K1/8W,13 RN55D9092F MIL-R-39008. R386
2321 2. | 2 200013-221 [RES—FF,2.21K,1/8W 11% RN55D224,1F MIL-R-39008 |R240,241
233 3 | & 200013-249|RES—FF,2.49K,1/ 8W 1% RN55D2491F MIL-R-39008 |R237,238,239
234 1 1 200013-499 |RES—FF,4.99K,1/ 8W ;1% RN55D4991F MIL-R-39008 | R337
23512323 200014-100|RES—-FF,10%. 0K ,1/8W,1% RN55D1L002F MIL-R-39008 R14415,61—64,113~
: 116,179,180,184,
185,219,220422,
222,334,388 ,290,
_ _ ﬁ5%é4zm
236 / 1 200014-227| RES—FF,12 . 7K+ 178y, 1Z: RN55D1272F MIL-R-39008
2371 2 | 2 200014-200| RES-FF,20.0K,1,/8W,1% IRN55D2002F MIL-R-39008 R2174229,
238 3 | A 200014-304{ RES—FF, 30.1K,1/gy ,1% RN55D3071,2F MIL-R-39008 R186,187,228
239 O | B 200014-536| RES-FF,53.6K,1/ 8W,1% RN55D536 2F MIL-R-39008 | R12,13,59,60,111,
112

'~y
5072 C




\ Y N a
' D T I I Q T COCE IDENT|PL
CiF I1 ar AR I B L 32274 |154012-001-0072
ITLE MODEL REY
Dets Il Products —
PWB ASSY-CONTROL SERVO 900X snl3_ oF AT
ITEM QUANTITY CIPHER VENDOR REFERENCE
DESCRIPTION VENDOR
NO. [oo1 o022 PART NO. NO. DESIGNATOR
240 | 4 4 200015-100{ RES—FF 200K ,1/10W,1% RN55D1003F MIL-R-39008 [R65,66,117,118
1242 | 2 2. 20001,5-150| RES—FF,150K y1/10W, %% RN55D1,503F MIL-R-39008 [174,175
242 .
1243 | 2 2 200082-390| RES—FC,390,1/2W,5% RCR20G391JIM MIL-R-39008 |R382,383
244 | 2 2 200080-270| RES-FC,2.7q,1/2W,5% RCR20G2R7JIM MIL-R-39008 |[R344,345
1245 | 25 |28 200080-330| RES—FC,3.30n,1/2W,5% RCR20G3R3JM MIL-R-39008 |R41,42,43,45,46,49
* 50,52,93,94,95,97,
98,101,102 ,104,146
147 ,148,150,151,
154,157,155
2461 11|11 200081—%L00PRES-FC, 10 ,1/2W,5% RCR20GLO0JM MIL-R-39008 [R44,47448,51,96,
99,100,103,149,
152,153,156
1247 2 2 200082=560| RES-FC,560L,1/2W,5% RCR20G561JM MIL-R-39008 |R3821,401
1248 1 200084-1,00] RES-FC,10K,1/2W,5% RCR20G103JM MIL-R-39008 |R389
1249 o 200128-106] RES-WW, .1.0,3.75W,5% 1Ccw-2B DALE R54,55,106,107,159
160,405
|:250 1 2001,22-750| RES—WW , 750.0.,3 . T5W , 5% CW-2B DALE R379
1251 2 2 205249 RESISTOR NETWORK-10K 899-1,~-R10K BECKMAN U4T,50
252 1 205255-500| RESISTOR NETWORK-220/330 898-~ 5-R220/ | BECKMAN U43
: 330
25313 | 3 205253 RESISTOR NETWORK-560 1 899-1-R560 BECKMAN U9,16,23
254
255
256
2571 1 1 211007 SOCKET-DIP 16 PIN CA-165-10SD CIRCUIT ASSY |XU43
258! 2 | 2 211009-180 SOCKET-DIP 18 PIN CA-18S-10SD CIRCUIT ASSY {XU84,XU85




IDENT

PARTS LI 32274 |
Clpher 17 L S T 32274 154012-001 -002.
Deta | Products LE MODEL REV |
PWB_ASSY-CONTROL SERVO 900X |sw 14 of AT,
TEM | OuANTITY | cienern |
o T T e wo
01 ooz
259 |2 | 2 211010-500 | SOCKET=DIP-247P LN CA-245-10SD |CIRCUIT ASSY |XU45,XUS6
l2eo | 1 | 1 211010-280 | SOCKET-DIP-28 PIN CA-285-10SD |CIRCUIT ASSY |XU72
261 1 211010-401 | SOCKET-DIP-40 PIN CA-405-10SD |CIRCUIT ASSY |XU86
262 | 24| 24 204027-014 | TRANS-CORE DRVRS, NPN 2N40L4  |T.I. Q1-8,13-20,25-32
1263 {.AR| AR 210406-016 |[TUBING — SHRINK,BLK HIX 1/4 |1co RALLY
264 4. | 4 799603-100 TRANS-NPN, SILICON, SELECTED a 039,40,42,43
2651 | 1° 204017-950| TRANS-NPN MPS2222 MOTOROLA lass
‘ . . VA
lase| 1 | 1 204012 TRANS=PNP ,SILICON 2N3702 T.I. Q50
1267]/6) | & 204013 TRANS=NPN,STLICON 2N3704 T.l. 037,38,41,49,59, 60
12682 | 2 204016-923 | TRANS=NPN SILICON 2N4013 NATIONAL Q54,55
1265|<F | 4 204027-034 | TRANS=PNP,SILICON 2N6034 MOTOROLA Q45,48,52,53
J270] B3| 3 204027-037 | TRANS=NPN,SILICON 2N6037 MOTOROLA Q46447451
l273f/12. (12 204028-500 | TRANS—NPN,SILICON 2N6338 MOTOROLA Q9-12,21-24,33-36
lam2fz | 2 204070~002 | TRANS-SWITCHING MJ10002 MOTOROLA Q56,57
| 273 I |
274| AR |AR 209990~074| ADHESIVE=NUT ,LOCK- 20076 LOCTITE"
275 | |
276 o T
2170/ | 1 206407-011, ' | "SCREW-PAN HD PHIL 4~40X7/16
2786 ]| & 206410-011|SCREW-PAN HD PHIL 4—40.X548
27933 |33 206607-011 |SCREW-PAN HD PHIL 6—32X. 7/16
280 | R _
281 3 | 206614-011|SCREW-PAN HD PHIL 6-32X7/8

5072 C



Y

10-32 X 1 3/4

.. DARTS QT CODE TDENT|PL
CI i VN O 1O 32274 154012-001-002
P“Gl TITLE MODEL RE
DotalProducts _PHB_ASSY-CONTROL SERVO 900X sy 15 oF AT
ITEM QUANTITY CIPHER NEerDIBTIAN VENDOR vENNND REFERENCE
NO. | 001lo02. 'PART NO. T NO. I DESIGNATOR
pg2 13 | 213274-132 - |SCREW-PAN HD PHIL 10-32 X 2
283 | 3 | 3 2072,01~081 |NUT-HEX RADIO PAT. B0
bss |3 | 3 213703-109 [WASHER—FLAT,SPL.#10 204-060-SS-12 | ASM CO.
285 | 4 | 4. 207108-021 |WASHER-FLAT SM OD #10
286 | 7 | 7T 207403-031% [WASHER-SPLIT LOCK #4
287 |3 | 3 207406-081L [NUT-HEX, RADIO PAT #a
288 | 7 | 7 207408-021 |WASHER-FLAT, SM OD #4
289 |7 | 7 207602-01% [WASHER-SPLIT LOCK #6
oo |36 206 207604-08% [NUT-HEX RADIO PAT #6
291 | 7. 7 207608-021 |WASHER-FLAT, SM. 0.D. #6
292 19|14 210613 INSULATOR-MYLAR , TO3 4303-2 THERMALLOY
293 | & | B 21,0613-050 | INSULATOR=MYLAR - |43-77-2 THERMALLOY
294 | 33123 213700-609 | WASHER-FLAT NYLON, SM. PAT.  |5610-46-62 SEASTROM -
P95 128 | 2B 207606-031 | WASHER ~INT.LK. #6
l296| O R |
297 12 | 12 208430-907 | WIRE-SOLID 30 .
. AWG,BLUE KYNAR —qu
29813 | 2 213703-609 |WASHER-FLAT,SP[. #6 SN2 |asm co.
299 |10t | 20n 208500-298 |WIRE,BUSS,TINMED COPPER,22GA 293 ALPHA
[poo- fsor | 20 209100-552 | TUBING-TEFLON, 22GA TFT-200/22-1  |ALPHA
130% 11 1 213274~128 | SCREW—PAN HD,PHIL

FAT A ARR




: CODE IDENT|PL
Cipher PARTS LIST 30278 | /5T0/3-50/
wlioscs |\ DU TR A SIS IESEVO AUTER "™ ™ 900X o / o 7 |5
DWN d/)m q7(;.3v LTR DESCRIPTION INC |DATE! APP |DATE||LTR DESCRIPTION INC |DATE| APP |DATE
e G " AR Rei os [B2 5%y
I8 A Crane '%’ 7 |
MFG ¥72.,,\L 27y
oc 1™
REL (OW /) {127 I I _
/|7 21090250\ CORE ~-MASNETIC — A2HIbI->  |ARMILD ENG
2 | |
3 #9 COTO0I- O/ WIRE MAGMETIC - 1908|2000 (CASLD WIRE

5071 A %



5071 A CDP

L D ‘D T Q || ‘Q T CODE  IDENT[PL oo/
Ci | RS Lo | 32274 | IOT7O/T 02 |
Phel TITLE .
valvoncs” | " ANDYOTOR ASIV-FS. FITER" " 00 N /oo s | B
DWN xﬂ@ '7’?77 LTR DESCRIPTION | INC |DATE]|APP |DATE|| LTR DESCRIPTION INC |DATE| APP |DATE
cux (/o) e || B | PROD REX a5 |53\ Vi
Hie Hiare || B | INCORP_£CO 3111 |\RA[5F 15T
MFG “7',7’,,\ 277
QC]?,%"
REL icmvtlb -7
ITEM | QUANTITY CIPHER VENDOR REFERENCE
NO. {0, |&, PART NO. ~ DESCRIPTION NO. VENDOR DESIGNATOR
o/ °2
AR VA V4 10300 CORE - 7136 E7 7 A300M1 5 -2 | ANOLD EAG.
c
3157 "~ CO5001 -0l | WIRE = dV6NVET/L - /6 HWE OO0 NMSLD WiRE
7 1- 83 CBUOI-OIE \WIRE-NRGNVETIC 16 WG| COd0

CNELD WIRE™




c IDENT|PL . 20
Cipher e PARTS LIST Yoora | SFTO/T e
Ota[products TINSFORPER RFSSY PS. FZTER™ " 900X | 7 o 7 | B
DWN %E% 97'-? LTR DESCRIPTION INC |DATE| APP |DATE|[LTR DESCRIPTION INC [DATE| APP [DATE
cik_( S 7] A | oo AEL Os 537 1241y,
A ne lrent Yrdl| B8 | /mcorP cco 2388 oM seg |58
,'\‘S;(‘MFG A e ARY »
QC '
REL (Mmby f1.77)
ITEM QUANTITY CIPHER VENDOR REFERENCE
NO. ZO/ 202 PART. NO. DESCRIPTION NO. VENDOR DESIGNATOR
(2] e 2ON%-008| PO7 CORE E1PLI0-3CE FERRONCUBE
=
3/ |/ 203101 | BOBBIN YA D | ERROCUBE
7|2\ 2"\ SO THEING- IYERT SHEINA™ | WX - [fi | 100 FRLLY
5\ 76"\34| | 208001-020 | WIRE, WIAGNETIC, DAWSE | 2000 |(CNS(D WIRE
é .
77 |7 C06%12-011| SCREW-FRN. KL, PHIL 7-90X 3/4
Fle|e 207907-080| WASKHER-V YOV s
91/ |7/ E07902-021 | WASHER-FL. ks
/0! |/ 0790301 | WASHER-SP LK. #g
/1707 |7 207905050 NMUT-HNEX 4
Ve
/3 AR 2II3-026| 7TAFE -CLECTRICAL | PESG FERNRCEL
17\ F| 1| |09999000| MIARKER- WIRE 1-50 |1m#H-D-99 | BARDY |(7 7ARY 4)
/5 \AR |AR|  |a9999-033 | S7A/A~X CG &  |BC ELECTRIMES

5071 A CDP




FAGE 2

ITEM# PARTH. .. ...
1 24e3a5-043
2 244443-a04
I Hene-248
4 Z1p4Bg-Bad
3 ZRERGL-G22
8
7 2R3681-618
g
9 265124-432

1 2687181-029
1 2671Rd-621
12 Zrim2-911
13 287162-651
14 He53-Gihg
15 269055-423

QTY DESCRIPTION ............

2 POT CORE

AR TRPE-ELECTRICAL

1 BOBEIN

.9 TUBING-SHRINK, 1746 BLK

B2 WIRE MRGNETIC 228MG

2 HIFE-WMAGHETIC 12AHG

1 SCREW SKT HD CRP
163-3201 172 BLK

2 WASHER, FLAT, HYLOW #18

1 HRSHER, FLAT, #14

1 HASHER, SFLIT LOCK #18

1 MJT.HEX-LG PAT

13-50

12 MARKER, NIRE- 1-58
AR STRIP-X

MFG PARTH

4229-LB6-7C8
PZ56

4229F 1D
HI%-1/46

288

A

2668

#16 CAD

MRSHER #18 CHD
RACHER #19 CRD
MUT 16 CHDL

Yii-6-49

e
26-

i
“

BILL OF MATERIALS: 154844-281 REY E  NFMR ASSY-SWITCHING RGLTR

MFG REF-LES
15008

15698
20864
73612
72612
briaEe
ARaGS
BREEe
BREE3

oS E ]

72632

FIRST RELERSED:

11:26:88 15 JAN 19579

ALT PARTH. .. ECOR .. ST-USE . EMD-USE



L PARTS L'ST CODE IDENT|PL |
ClPI |el TITLE MODEL NO 32274 Z2R0ao a0l REY
Deta EProducts TRANSFORMER ASSY 900X sh 1 of 1 |.B
r_&ﬁ_‘._/’ﬁ w(_{f(f{ I’:f)’ LTR DESCRIPTION ) li‘lC DATE| APP |DATE}| LTR DESCRIPTICN INC | DATE| APP |DATE
7 A leng release 104 179\ %y |
we ALighe. Sl B | wlorp cco asee | |57 DY 5
MFG (.. .«%/1-w-—- d 1/1];
loc T/HF A ecbor 277
RELéizféé%fgﬁh45~L7'?%47 |
ITEM QUANTITY CIPHER DESCRIPTION YENDOR VENDOR REFERENCE ’
NO. 401 PART _NO. NO. DESIGNATOR
1 1 154013-001| PWB ASSY-TRANSFORMER CIPHER
2
3 ,
4 1 754015-201| SHELL-XFMR ENCAPSULATION CIPHER
5 |1 207403-021 | WASHER, FLAT e
6 |1 207403-011 | WASHER, SPLIT,LK. L4
7 | 207405-051:| .NUT , HEX ' £4
5071 A WP !




A 3

: CODE IDENT |PL
Clphar _ PART S LIST - 32274 154013-001
DetadProducts PWB ASSY-TRANSFORMER 900X SH o ?i
ﬂftd@f @'-T LTR __DESCRIPTION _ INC_| DATE| APP |DATE|| LTR DESCRIPTION INC_|DATE| APP_|DATE
ek (et ] nayll Aleng rRe  _rDl#Z [, T
N K Mt Y4l B [INC ECO 4010 |PVB3 o) k-5
MFG f;,,_;;j;,.m,..,, 1gh/] C | INCORP ECO 4590 |RM "";'3?")4} "7?
N e LD
RE fmf %Vﬂ’
ITEM| QUANTITY M cieuer VENDOR REFERENCE
NO. 001 PART NO. ~ DESCRIPTION NO. VENDOR DESIGNATOR
DWG{|REF 354013-300|SCHEM- PWB TRANSFORMER CIPHER
1 1 754013-101 | PWB-TRANS FORMER CIPHER
2 ‘ ?
3
4 154014-101| TRANSFORMER ASSY-SERVO CIPHER
5 154014-102| TRANSFORMER ASSY-SERVE CIPHER
6
7
8
9 .
10 | 2 21,3151-422| SCREW-FLT HD PHIL,100° 4~40X1 3/8
11 | 32 205023-100| TERM-SWAGE PIN 7720B-4 USECO
12
13
14
15
16
17

aN71 A CDP






PAGE

ITER® PRETE. ... .

2

BILL OF MATERIALS: 154048-P04 PEY A PHB ASSY-DATA MUAL, . FIRST RELEAZED: 27 SEP 78

154848823
154848554
454040-088

34e40-300

ary DESCRIPTION . ... .......
1 PUB ASSY-DATA DUAL.
9TK, BfWl (NO SFEED ¥1T)
1 SFEED ¥IT-37.51F%

FEF DASH MO INDEX/PUE RSSY-
DATA DuAL
KEF SCHEMATIC-DATH, DURL MODE

MG PARTS. .. ... MFG REF-DES.............. ALY PRRTH. ..

12274
32274
32274

32274

15:05:49

ECOR. ..

28 SEP 1572

ST-USE. . END-USE.



e e e e e e B
§ : P L\ L ‘.\: l ( T Tfué."’éz?"f“ﬁr;rmszrocfo—009 !
- CmEETTTTT T . PrEET =T T
;.i_:__h, ;Lz;:szB ASSY=DATA DUAL»9TKRAN. LNQ-&EEED“KLLLW__ng,ggfggg&ggp.L,?zzigzrzg,:;gzgr:g;Qi ;
o L SIVERIAIL F/%"m .0k e e I RN CESRAN LN ‘-M_Lt_a PE
o gt 9/27/;»“/‘3___' ENGR /ZE!.F;’:E T 7/%9__5 ki £ §/m, cep 29 VT les OE ok
. :'.C.,;«':‘m || Ble fco 7353 __f_i‘_:':_f 2?.?5}.??&’; (G imwe geo 473 108 b sndg
P . i PR R e N e Ly el | L
o [,*v 1k 0 e o a7 7s i[5 D ked - e 5 o
S WA Y ey o 1Y -
'3 QUANTTY Cewrn | S YERUOR _ I REFERENCE
“"}'""T__; pelT MO { PESCRIPTION HO, VERDOR PESIENATSR
| ? 1754040 momgpr DATA,DUAL MODE CIPHER ) | |
§ } 1731511-201 'STIFFENER-LONG READ/WRITE CIPHER
'3 4 t73m51,o 400:BAR STIFFENER CIPHER
by e ; 1 1731501-300 {RETAINER-P/C CONNECTOR | CIPHER
s gz j f 735000~402 | SPACER CIPHER 1 |
le 37+ | 205026  ITEST POINT .058 DIA PIN 60802-2 AMP INC i o
o 1205068 { CONNECTOR-12 POSN 03-09-2121 | MOLEX P20
8 2 P 1205012 ' TERMINAL,MALE .093 DIA,PC  |02-09-2134 | MOLEX (P20)
9 2 !205061 { CONNECTOR-29 POSN [SRE 29 PD4J |WINCHESTER | P21,22
120 13 ! 1211015-003!SWITCH-DUAL-IN-LINE,8 POS  |1008-692 cTS 51
111 fm ! 1212015-002{ SWITCH-DUAL-IN-LINE,7 POS | 12007-692 cTSs s2
gmz 12 §’ I"llOlb 00| SWITCH-DUAL-IN-LINE,4 POS | 1004-692 cTS [s3 |
113 i1l {  1205025-5141SOCKET-DIP,14 CONTACTS 51.4-AG10D AUGAT XAL-10,XUL11
e {1, i |731.006-800 | LABEL-ASSY CIPHER
lys i1, 205025-516 | SOCKET-DIP,16 CONTACTS 516-AG10D AUGAT XU90
16 “ ' 1201161-4T2|CAP-TANT,4TUF,6V,10% &930476x9006H1 SPRAGUE C67182,95,104
117 |9 201121-680 CAP,DM,68 PF,300V,5% IDL53E680J0  |SANGAMO £30,31,36,37,45,46
o l {51,52458 |
i;....-li, L — 2% | { .' i |
N BN I - — e —




PARTS LICT
et g N L1 32274 154040-009
.R“ [TITLE MODEL REV
: PWB ASSY-DATA DUAL,9TK,RAW (NO SPEED KIT) - 2 ofF
ITEM QUANTITY -—‘CiPHER B . VENDOR REFERENCE
DESCRIPTION VENDOR
NO. PART NO. NQO. DESIGNATOR
18 {20 201105-101 [CAP-CER DISC,.LlUF,10V UK10-104 CENTRALAB C1,2,4,8,9,15,17,
20g22,25740,55, 1
96,99,
. |207,108,109,110,
. 111,116
19 | 4 201103-100 [CAP~CER,.001UF 1000V GMV 5HK-D10 SPRAGUE €3,11,12,16
20 |35 201,%05-010 |CAP+CER ,DISC,.01UF,500V 5HKS-S10 SPRAGUE C5,6,13,14,18,19,
‘ 23,24,38,39,53,54,,
59,60,62,63,65,66|
68,69771172, 74’7751
77,78,80,81,83,84,
86,87,89,90,98
21 201122-150|CAP,DM,150PF,300V,5% D153EL51J0 SANGAMO c7
22 201121-300CAP,DM,30PF,300V,5% D1L53C300J03 SANGAMO €10
23 |9 201121-200 | CAP,DM, 20PF,300V, 5% CD15ED220J03 | SANGAMO C61,64,70,73,76,
. 79,85,88,91
24 |9 201121~270|CAP,DM,27PF,300V, 5% D153E270J0 SANGAMO €117,118,119,120,
121,222,123,124,
125
25 | 1, 201105-103| CAP-CER,DISC,.1UF,25V 563CY5SBA250
AH104Z SPRAGUE €93
26 201160-10C|{ CAP,TANT ,1UF,35V,10% CS13BF105K NCI C94
27 201161-100| CAP,TANT,10UF,20V,10% CSL3BELO6K NCI €97,100,101,105,
106
28 201104-501| CAP-CER,DISC,.05UF ,20V,5% UK20-503 CENTRALAB €103
29 | 2 201122-220| CAP,DM,220PF,300V,5% DL53E221J0 SANGAMO €122,113
30 | 2 201121-220| CAP,DM,22PF,300V,5% D153E220J0 SANGAMO C114,215
31 |3 200074-330|RES,FCy33K,1/4H,53 RCRO7G333JM MIL-R-39008 |R30,32,37
it

5072 cCopP



] PA R T S } ! C ‘}“ CGDE IDENTIPL
;:r*‘hg TITLE MGOEL REV
Produc PWB ASSY-DATA DUAL,9TK,RAW (NO SPEED KIT) N - sh_ 3 oF &
ITEM |  QUANTITY CIPHER VENDOR REFERENCE
DESCRIPTION VENDOR
NO PART NO. NO. DESIGNATOR
32 11 799603-200 [TRANSISTOR-NPN,SILICON,
SELECTED CIPHER Q1
33 11 202006~100 |DIODE-LIGHT EMITTING MV5053 MONSANTO CRL
34 |2 202018 DIODE,SWITCHING IN9L4 T.I. i | CR2,3
35 11 202032-390 [ DIODE-ZENER 3.9V ,5W IN5335 MOTOROLA CR4
36 |2 204013 TRANSISTOR,NPN SILICON 2N3704 T.I. Q2,6
37 {2 204012 TRANSISTOR,PNP SILICON 2N3702 T.la Q3,4
: 38 |1 1 204027-034 | TRANSISTORPNP SILICON 2N6034 MOTOROLA Q5
39 |1 200073-430|RES,+FCy4+3 K,1/4W,5% RCROTG432JM MIL-R~39008 | R283
40 | 12 210915 FERRITE BEAD 21—170JA FERRONICS L1,2,3,4
47 | .5 208500-298|WIRE BUS TND COPPER,2Z2AWG 298 ALPHA Liy2,3,4
42 1% 200073-680|RESyFCy6.8 Ky1/4W,5% : RCROTG682JM MIL-R-39008 R284
43 19 200073-270|RESyFCy2.7 Ky1/4W,5% RCROTG272JM MIL-R-39008 R1L6,53-56,85-88,125
44 200209-103| POT—CER , 10K 3339P-1-103 | BOURNS 28,161-164,159,199
45 200073-330! RES4FC434+3 K,y1/4W,5% RCRO7G332JM MIL-R-~-39008 R13
46 | 18 200082-430| RES4FC 4430 OHM,L/2W,5% RCR20G431JM MIL-R-39008 R222,224,226,228,
230,232,234,236,
238,241,243 4,245,
247,248,250,252,
254,256
47 { 18 200082-470 RESyFC 470 OHM,1/2W,5% RCR20G47T1JM MIL-R-39008 R223,225,227,229,
231.233,235,237,
2391240,242 ’244!
246,249,251,253,
255,257
48 | 1 200075-220;{ RESyFC,220  K41/4W,5% RCROT7G224JM MIL-R-39008 | R1
49 | 1 200072-220| RESyFC 4220 OHM,1/4W,52 RCROT7G221JM MIL-R-39008 R2
i

5072 CO



(_

PL

DA !’3 T Q I l coLE IDENT
5ty e ; [\ 1 O L 32274 154040-009
e el TITLE MODEL REV
Deta % Procucts PWB ASSY-DATA DUAL,STK,RAW (NO SPEED KIT) - SH 4 oF &
ITEM QUANTITY *_CIPHER VENDOR REFERENCE
DESCRIPTICN YENDOR
NO. PART NO. NO. DESIGNATOR
50 |22 200074-100 |RES,FC,10 Ky1/4W,5%2 RCRO7GLO3JM MIL~R-39008 R374,5,97LO,L7118}h
19,34,60,66,100,106¢
136,142,172,178,
197,217,219,262,
285
51 | 1 200072-3S0 |RES,FC,390 OHM,1/4W,5% RCRO7G391LJM MIL-R-39008 |[R6
52 |13 200072-680|RES,FC,680 OHM,1/4W,5%2 RCRO7G681LJIM MIL-R-39008 |R7,8,45,48,77,80,
117,120,153,156,
187,258,259
53 |24 200073-4T0|RES,FC44.7 K,1/4W,5% RCRO7G4T2JIM MIL-R-39008 RLL,46,47,49,50,
: 78,79,81‘1821
118,119,121,
1122, 1‘5{*7
155,157,
158, 191,193,
215,216,218
‘ 260,261
54 | 1 200074-240|RES+FCy24 K,L1/4W,5% RCRO7G243JM MIL-R-39008 R12
55 | 10 200073-150{RES4FC,1.5 Ky1/4W,5% RCROTGL52JM MIL-R-39008 | R64,70,104,1210,
140,146 ,176,182,
201,220
56 | 1 200075-150|RES,FC,150 K,1/4W,5% RCROT7GL54JM MIL-R-39008 | R4
57 1 1 200075-430{ RES,FC,430 K,1/4W,5% RCROT7G434JM MIL-R-39008 | R15
58 | 3 200075-510| RES,FC 510K y1/4W,5% RCROTG51L4JM MIL-R-39008 | R20,21,25
59 |8 200074-470|RES,FC 447 K,L/4W,5%3 RCROTG4T3JM MIL-R-39008 R22,23,24, 31,
+33,35,36, 38
60 A _
61 | 1 200073~510| RES,FC,5.1 K,1L/4W,5% RCROTGS51L2JM MIL-R-39008 R29
i

5072 CDP



. N
(R4

Dasta B Preducts

I

PARTS LIST

CODE iGENT

32274

PL

154040-009

TITLE

PWB ASSY-DATA DUAL,9TK,RAW

(NO SPEED KIT)

WMODEL

I

> OF

SH

ITEM
NO.

QUANTITY

CIPHER
PART NO.

DESCRIPTION

VENDOR
NO.

VENDOR

REFERENCE
DESIGNATOR

62

© 63

. 64

66

67

68
69
70
z 71

27

18

19

18

18

B2 2NN

200074-150

200074-220

200073-100

200073-220

200071-470

200076-100

200071-750
200073-200
200073-300
200071-150

RES+FC,4215  K,1/4W,5%

RES,FC,22 ‘Ky1/4W,5%

RES,FC,y1 Ky1/4W,5%

RES yFCy2.2 K,1/4W,5%

RES+FC 447 OHM,1/4W,5%

RES,FCy1 MEG,1/4W,5%

RES,FC,75 OHM,L/4W,5%
RESyFC 42K y1/4W,5%
RES,FC,3 KeL/4W,52
RES,FCy 15 OHM,1/4W,5%

RCRO7GL53JM

RCROTG223JM

RCRO7G1L02JM

RCRO7G222JM

RCROTG4TOJUM

RCROTGLO5JM

RCRO7TG750JM
RCRO7G202JM
RCRO7G302JM
RCRO7GL5C4M

MIL-R-390038

MIL-R-39008

MIL-R-35008

MIL-R-39008

MIL-R-39008

MIL-R-39008

MIL-R-39008
MIL-R-39008
MIL-R-39008
MIL-R-39008

R28,51458,59,83,90

R39,42,61,62,67,
68,7L,74,101,202,
107,108,111%,124,
137,138,143,L44,
147,150,173,174,
179,180,192,19¢&,
199

R4C,41,43,44,72,
73,75,76,112,113,
115,116,148,149,
L51,152,185,186

93,97,99,123,1.30,
133,135,159,166,
169,171.,188,194

R52,57,84,89,12%,
129,160,165,190,
286,287,288,289,
290,291,292,293,
254

R63,65,103,105,
139,14L,175,1L77,
200

R69,91,92,94,95,
96,98,109,13%,132,
134,145,167,168,
170,181,195,202

R183,184
R212,264%
R213
R214

5072 Cu



C

PARTS L[I¥T

CODE ILEmMT

32274

PL

(_

154740-0069

AV
~
nc,-si bl’f

TITLE MODEL i REV
DesfProsict PWB ASSY-DATA DUAL,9TK,RAW (NO SPEED KIT) - !SH 6  oF G
ITEM QUANTITY CIPHER VENDOR REFERENCE
DESCRIPTION VENDOR
NO. PART NO. NO. DESIGMNATOR
72 |1 200071-100 [RES,FC,10 OHM,L/4W,5% RCRO7GLOOJM MIL-R-39008 |R263
73 {9 20C066-15C [RES,FC,1.5MEG,1/8W,5% RCROS5GLS5M MIL-R-390CC R265,268,269,272,
273,2764,277,280,
| 282
T4 {9 200066-680 [RES ,FC,6.8MEG,1/8W,5% RCRO5G685JM MIL-R-39008 | R266,267,270,271,
274,275,278,279,
281
75 |1 205255 RESISTOR NETWORK-220/330 899-5-R220/330, BECKMAN IND | U111
76 |1 203027-001 | IC-QUAD,2-1MP,POS~-AND GT SN74LS08N T.I. ' Ul
77 |2 203046-001 |IC-RTRIG,MNST ,MLTV SNT4LS123N T.I. U24115
78 |1 203095-500]1C-13 INPUT,POS-NAND GATE SN74LS133N T.I. U4
79 |1 203029-027 {IC~-TRIPLE THREE INPUT
POSITIVE NOR GATE SNT4LS27N T.I. us
80 | 2 203042-501|1C-4 BIT,BIN,CNTR SN74LS93N T.I. U7,11
81 |1 203051-174|1C,HEX,D-TYPE FLIP FLOP SNT4LS1T4N T.I. us
82 |1 203036 1C-QUAD,2-IMP,POS~-NND BFR SNT438N T.I. us
83 |1 203026 IC-HEX INVERTER SNT404N T.I. uL0
84 | 3 203048-100|I1C-SYN,4 BIT COUNTER SN74LSL61N T.I. U12,15,91
85 | 1 203046-132| IC-QUAD,2 INPUT,POS-NAND TRIG}SN74LS132N T.I. uL3
86 | 1 203010 IC-DUAL OPERATIONAL AMPL N5558V SIGNETICS uL6
87 | 1 203026-003! IC-TTL,HEX INVERTER,POS-NAND
: (OPEN COLLECTOR) SNT405N T.I. uL7
88 | ¢ 203039-001| IC-DUAL-D FLIP FLOP SNT4LST4N T.I. U26,38,49,61:75 18
89 | 8 203085-001| IC-SCHM,TRIG INPUT,HEX IV SN74LSL4N T.1. U21,25,36,48,59,
71,122,113
90 | 1 203023 IC-QUAD,2 IMP,POS-NAND GT SN7400N T.I. uzz I

5072 Cop



— ——————

| PARTS LIST “aoma |
Cinhn = 32274 154C40-009
Dot $Procucs | TITLE MODEL REV
. PWB ASSY-DATA DUAL,9TK,RAW (NO SPEED KIT) - s T oF
ITEM QUANTITY CIPHER VENDOR REFERENCE
DESCRIPTION VENDOR
| NO. PART NO. NO. DESIGNATOR
91 |1 203010-001 |IC-VOLTAGE COMPARATORS LM2903N NAT IONAL u23
92 |4 203029-003 [IC-TRIP,3 INPUT,AND GATE SNT74LS11IN T.I. U24,47,70,114
93 |9 203007-350 {IC-VOLT COMP/BFR LM319N NATIONAL U27,32,39,44,50,
» 55,62,69,7T4
94 |4 203026-600 |IC-TTL,HEX INVERTER,POS-NAND
» (OPEN COLLECTOR) SNT74LSO5N T.I. U28,40,51,63
95 |9 202007-351 |IC~-VOGLTAGE COMPARATOR LM311N NATIONAL U29,30,4L,42,52,
| 53,64,65,77
96 |9 203130 IC-JEET INPUT,0P AMPS TLO82P T.I. U33,3%4,45,46,56,
| 57,66,67,79
97 1 203042-001 |IC-QUAD,EXCLUSIVE OR GATE SN74LS86N T.I. U37,60,76,208,109,
‘ 1,10
} 98 |9 203043-500 |1C-0P,AMP,HI PERFORMANCE SNT72709P T.1. Us0-88
99 |1 203046-002 |IC~TTL,DUAL VOLTAGE
CONTROLLED OSCILLATOR SN74S124N T.I. U89
100
101 1 203026-500| IC-HEX, INVERTER BFR/DRVR SN7406N T.1. us2
102| 6 203030-417 | IC-HEX ,BFR/DRIVER SNT417N T.I. U93-98
03| 9 203042-800|IC-DUAL,J-K FLIP FLOP SNT4LS11L2N T.I. U99-107
104| 3 203032-501]IC-TTL,QUAD,2 INP,PCS-NOR |
BUFFER,0/C SN7433N T.I. U35,58,73
105! 5 203023-001] IC~QUAD,2INPUT,POS—NAND GATE| SN74LSOON T.1. U31,5%4968,78,43
106
107 1 203013-300| IC-VOLTAGE REGULATOR MC7912CP MOTOROLA VR1
108 1 203013-210] IC-VOLTAGE REGULATOR MCT7812CP MOTOROLA VR2
1,09
110 1 , 210145 HEAT SINK ,, PA2-1CB MIL-COMM XVR2 y
5072 cos?? L i



CUDE IDENT

5072 coe

—e PARTS LILT
Cinhor ‘ — 32274 154040-009
et o TITLE MODEL REY
PWB ASSY-DATA DUAL,9TK,RAW (NO SPEED KIT) - SH 8 oF
ITEM QUANTITY CIPHER o DESCRIPTION VENDOR VENDOR REFERENCE
NO. PART NO. NO. DESIGNATOR
111 8 205061-004 [WASHER FLAT FIBRE 2191 HeH. SMITH '
122] 4 210030-171 [STANDGFF 1/8 2-56 HEX BR 8100-B-0256 | AMATOM =
113| 6 206405-011 |SCREW PAN,HD,PHIL,4-40X5/16
CAD
114
115| 4 206409~011 |SCREW PAN,HD,PHIL,4-40X9/16
' CAD
116 6 207406~081 |NUT ,HEX,RADIO PAT,#4 NUT #4 CAD
117[12 207408-021 |WASHER,FLAT,SMALL,0D #4
118} 1.2 207403-011 [WASHER,SPLIT LOCK #4 WASHER #4& CAJ
119 4 205061-001 | WASHER ,FLAT FIBRE 2161 HeH. SMITH
120] 2 206407-011| SCREW PAN,HD,PHIL,4~40X7/16
CAD
121
122 4 211000-300| SOCKET TERMINALS SLSG-10G8-1 | AUGAT XC21,92
123 1 211000-200| SOCKET ASSEMBLY,CRYSTAL 8000-DGL, AUGAT XY1
124
125 (NG SPEED KIT FOR 154040-009
126
127
128
129 -
130REF 354040-300{ SCHEMATIC-DATA,DUAL MODE U




Fanz 2 BilL GF MATERIALS. 15404G-€04 REY O SFEED KIT-27 3IF3 FIPST RELEAZED: 27 5P 78 §7:33:32 31 OCT 4573

TEM® pqpfg ...... OTY DESCRIFT ... HFG REF-LE

BS ... e ALT PARTE .. ECOH . ST-USE . END-USE
454 R-4ed 5 K 04 AL 2,54 4311
54 5 12074 3. 7.8, % 10 4314
et $

K(_n N B O
o Do b=
SRl §
= b

112 3.346 HHZ

[0
[
oy
oy
P
[SEN I
i
ot
=
w
-

LP?JTP"K

Fok



2
WM | DATE | APVD | DATE
eSS M
/? HEALER DASH MD. SPEELS Ve 23 TR O
s 5 )eages N 20 R
[ . L% /2.5 125 | 213 | 7-2 _Z
3 Carf N 3-/12 1 4<g 4
: ‘ a |0 I , 578 | & ;
Gl s] FOZ /8.7.5 125 2-/3 7-8 2
g g 3-/2 &9 ¥
of 1o (~d 50 3 H
a <03 25 155 2-/3 | 7°8 e
N R 3-/2 -9 ¥
112 S-2 =
BoTTOM 09 37.5 /ES 273 7= & 2
3-/2 6~ L
[~/¢ S/ 2
q05 g5 w5 Z2-73 7~8 [l
3-/2 -9 3
I-r& | 5-/0 2
206 7S s 2-/3 | 7-8 4
32| &-9 3 ]
/(¢ | 5-/0 3
Q07 | 90 1PS 2-/3 7-8 Z
; 3-/2 &-9 =3
/-4q | S~/p L4
908 /125 1P5 2-/3 7-8 3
3-/2 1 %~ Z
774 = 2
F09 125 iP5 Z2-(3 | 5-/p 3
3-/2 7-8 4
/<iZ | %-9 Z ]
/0 18.75 /PS 213 | &-/6 3
3-/2 1 7-8 4
/=14 &-9 2
7 25 IPs 2-/3 S-/0 3
. o 3-/2 7-8 4
/=1 &-9 2
@/2 375 /P8 2-/3 | s-1o 3
3-72 z7-8 4
I—{F &-9 2
913 25 /Ps 2-/3 1 5-/0 3
3-/2 Z-a hd
/=74 -
qr¢ 75 /PS 2-53 -0 5
3-/2 7= 2
(=19 | 6-9 2
5 90 iPS 2-/3 | 5+/0 3
3-/2 7-8 <
/=i é-9 2
e 25 1PS 2-13 &£-10 E
L. 3-/2 7-& 4
UNLESS OTHERWISE SPECIFIED |3
ARE N CHES mlu DATE ﬁ A
X et — Shm‘;;/, ;
OXmz — | 1) AV 7] TMLE , .
ey ara| | HEADER ASSY
Bl , i
o Bo U s |92 | 2] CooE weNT WO, mnmou’o. - // [3]
e o o _giryy  |7-35- C 32274 590495 . %‘, B
DO NOT SCALE DRAWIG 2% ) o0 % [Perfs |sens <7 10,8700 0] wear 7 or [

4 3 4 2 : ] | I



FRGE 8

1TEM+ PAETY

[, R PN LS I

4k

218ei-19d
281113195
201112-220
201143-470
754848-504

BilL OF MATERIALS: 13434e-i04 FEY £

OTY DESCRIPTION. . ... .. ...

1 HRROER DIF FLUG-14 PIN
CRe, CER) 1303RF, SAY, 187
CRF, CER. 22005F, SBY. 10y
CHP, CER, . 2947UF, S, 195
1 LhcEL-HERGER

[RS I G A

HERDER RASSY

HFG PAPTY. ...

CH-L47-12

4
X35

[

§3:37:%6 13 NOY 1578

MFG FEF-0ES

Seea

ALY PRRTH . ECOH .

ST-USE . EMD-UJ

i
ol

£



PAGE [3

ITEM* PRETH ... ..

o Jh( 10 b

Rk

211621-163
201111-5¢9
261112-169
221442-560
754848-512

BILL OF MATERIALS: 154648-412 REV B HERCER ASSY

Ty DESCRIPTION ... ... ...,
1 HERDER DIP FLUR-14 PIH
2 CAP. CER, SEFF, 58v, 167
2 CRP, CER, 164PF, 55Y, 103
2 CAP-CER, SE4FF, 52y, 153
1 LABEL-HERDER

85:41:80 15 MOY 1378

MFG PARTY. ... ... MFG REF-DES..............
CA-14P-@2 45669
HPOSEEK 131642 ]
7101k 315421
JHMTRIGLK 151642 ]
AT

. ECO%. ..

4457

ST-USE.. END-USE



FRGE 2 BILL OF MATERIALS: 154940-885 FEY A FUB RIZY-DATA DUAL, FIRST RELEASED: 27 SEP 78
ITEM* FARTH. .. ... Qry CESCRIFTION. ............ FFG PARTE. .. ... MFG REF-DES.............. ALY PARTA

1 i54840-909 1 FiB A55Y-DATA DURL 32274

9TK, RAk (ND SFEED KITD

2 154848-609 1 SPEED KIT-431IF5 3224

3

4 454840-000 REF DASH MO INDEX FIE ASSY- 32274

' DHTA DUAL
S 354840-388  REF SCHEMATIC-DATA, DURL HODE 32274

15:97:43 28 SEP 1978

... ECO®. .. ST-USE . END-USE



Sy
b
[ak}
T
[ 3]

FIT=431FS FIRST RELERZZD: 27 3EP 72 873338 31 00T 1378

KEG PARTH. ... WG REF-DES ... ... .. ALT PARTH.. ECOR. S{-USE  END-USE
1454048 24 AL 2.2.4,5 4112

O A5EAE-43 y 32374 HEL T 6 510 4312

N opati-nsg SE. Lo, L0 CKETDUSED 94222 L 4312
4 EAZ-ISE L P 1SR MY S DISSELELI 4312
S ZUBLI1-511 L CRYSTRL-CURRTZ 4 609 M2 B1S-f-4 603 MHZ 30143 ¥1



PRGE 6

BILL OF MATERIALS: 154B40-465 REV B HERDER ASSY §3:38:28 15 NOY 1978

ITEM* PARTE. ... Q1Y DESCRIPTION.............. MFG PRRTH. . ... .. WFG REF-DES. ............. ALT PARTH... ECOHK
1 2i169i-10@ 1 HEADER DIP PLUG-14 PIN  CA-14P-G8 49059
2 201143-129 2 CAP-CER, 1580FF, 59%0C, 18%  G2518-630-NPO-1251642
3 261113-399 2 CAP, CER, Z306PF, S0V, 1% G1718-039-47R-2351642
4 20i112-829 2 CAP-CER, 829FF, Z8Y, 18 G171046047R32IK 353642 ]
5 754848-563 1 LABEL-HERDER 66609

... ST-USE . EMD-USE



PACGE 1<

ITEH+

1

-
4
5

bk

FRETE ...

241091-160
291111-478
<B1i1i-829
cati12-47a
734348-513

BILL OF MATERIALS: 154040-413 REY B HERGER RS

OTY DESCRIPTION. ............. MFG PRRTH. .. ...

1 HEAGER DiP FLUG-14 PIN
2 CRP, CER, 47FF, S0, 193
2 CHP, CER, B2FF, 5@, 167
2 CAP-CER, 47GFF, 50Y, 18X
1 LABEL-HERUER

un

Y 65:41:22 15 HOVY 1975

MFG REF-DES..............
CR-14P-83 454360

G26150T0NPE47EK 151642 1

2231642 ]
Q17102085 7R47 LK 151642

€0608

4497

ALT PARTH. .. ECOH. ..

ST-USE. . EMD-USE



PRGE 2

ITEMy PORTH ...

-

154¢49-899

154846604

454346609

354049~ 269

QTY DESCRIPTION..............
1 PHB A5SY-DATA OGUARL.
9T, kAW (KD SFEED KIT)
1 SPEED KIT-751F3

REF DASH MO INDEX/PHB ASSY-
DATA DUAL
REF SCHEMATIC-DATH, DURL HMQDE

MFG PARTR

BILL OF MATERIALS: 154840-906 REY R PHE ASSY-DATA DKL, FIRST KELERSED: 27 SEP 78

HFG REF-DES.............. ALT FHRTH. ..

32274

32274

32274

32274

15:08:29 28 SEP 137%

ECO#. . .

ST-USE.. END-USE.



FrGE 2 BILL OF MATERIALS: 154840-685 #EY C - SFEED KIT-7SIPS  FIRST RELEASED: 27 SEP 78 85:42:52 45 NOv 1973

ITErt» PRRTH. ... .. QTY DESCRIPTION.............. MFG PARTH. .. ... MFG REF-DES.............. ALT PRETH. .. ECO#. .. ST-USE . EMD-U:E
1 154840-466 3 HERDER RSSY 12274 AL 2:2,4,5 4313
+ 154844-414 3 HEALER ASSY 32274 A2, 7,8.9,18 4313
‘.‘ 201213-932 1 CAP-CER, 3306FF, 106Y, 182 CKREEMzz2 - gdez2 €21 ' 4213
4 281122-159 1 CRP DM 198PF 386V 3% D132E18178 oG333 €52 - . 4313
3 24B111-515 1 CRYSTAL~GUARTZ 2. 248 MHZ 813-A-3. 848 HHZ 38145 ¥ 4441

*Ak



PAGE 7

ITEME PERTH ... ..

[ NR VS (S

ko

2118091-193
201113-168
281413-229
201112-47a
754840-586

OTY DESCRIPTION .............
1 HEADER DIP PLUG-14 PIN
2 CAP, CER, 1994FF, 52, 197
2 CAP, CER, Z283FF, S, 161
2 CAP-LER, 478PF, S0%, 165
1 LABEL-HERVER

PILL OF MATERIALS: 154640-405 REV B HEADER ASSY 85:35:44 13 HOV 1573

HFG PARTH....... MFG REF-LES....... .. ... ALT PARTH... ECO¥

Ch-14p-88 45398

GL710095EX7RI92K 151642 ]

(G1719-050-A7R-2251042 ]

G17182agx7R47IK 154542 ]
89800

... ST-USE.. END-USE



FRGE IS BILL OF MATERIALS: 154648-444 REY B

LIEW: PRRTH. ... .. GTy LESCRIPTION

1 211961-189
' 7 2BL142-E79
g 281111-278
4 281111-478
S 794848514

*AF¥

1 HERDER DIF PLUG-14 PIN

2 CRP, CER, 27OFF, 200Y, 167

2 CAP-CER, Z7PF, 198Y0C, 167
2 CAP, CER, 47FF, 58Y, 187

1 LREEL-HERDZR

HERGER A5SY 85:41:44 13 NOV 157

HFG FRRTS. ... .. MFG REF-DES... .......... ALT PARTH. .. ECO#. .
CA-14P-85 496060
GI71H288HTR2TLK 1518421 4497
G17168-160-HP0-27 51042
G2510A5ENPEA TR 151642

6o6s

ST-USE.. EMD-USE






PAGE 2

ITEHE FRRTH. ... ..

[l (T
W00 N O U1 B L D

ol el el e
sRHRCRLDRE

RERORBNEE

154814-€11

1540134-861
15401 8-501
154631501
154655101
15460E-002

1540092-0a1

154619981
154615-164
121566-6408

154802181
154916-261
15408 -001
154663-901
Le1%-2m
75491 7-501
754616461
794064-591
7eai-Toa
7166088-€08
734UB2-4i
734863-164
754867-2m

-~ 794HE5-601

7o4512-951
794026-562

734828-5i1,

BILL OF WATERIALS: 154808-939 REY 0 MTT-Sud

ary DESCRIPTION. .............

1 SWITCH RSSY-
YACHUM SENSTHG
1 CHPSTAH MOTOR ASSY
1 YRCULM YALVE RSS!
1 HOTOR ASSY VALVE
1 FLOOR ASSY-TRANSLUCER
1 PUB RSEY-FILE PROTECT

EOT/BOT *
1 PHB ASSY-FILE PROTECT
EOT/BOT *

1 COLUMN SIDE HSSY-LEFT

1 COLUMN SIDE 435Y-RIGHT

1 CABLE HESY-RA BORED TO

CERYD BOURRD J7-J2@

2 KDLLER GUIDE FSSY

1 TERMINAL ELOCK R5SY

1 CAPSTAN ASEY

4 FAN RESY

1 REFLECTOR 43¢

1 CAFSTAN COLLAR

BRSE-FIXED TRFE GUIDE

CAP-ROLLER CUIDE

THEEADING GUIDE

2 SPRING-TAPE GLIDE

1 HOUSTMG-FrN FILTER

1 FILTER-FAH

2 MHSHER-GUIDE

1 ESHCKET-CRRRCITOR

1 ERACKET-FINP

2 STANDOFF
%

2 STENUOFF

[ o B 1N

Lt

e 22274

e e 32074
e 32274

)

Rt S

32274

s e e 39274

SN ¥

e oo 3 4

-w,r.-g‘s
e v e v {7

~mA
30074

YD,
__...._.ﬂ-ﬂm-zéc‘

e e e e 22074

REF-DES

FIRST RELEASED: @1 SEP 72

99:21:56 12 FEB 1979

ALT PHRTS. ..

4583

4279

4279

ECO# .. ST-USE.. END-USE



PHGE 3 BILL OF MATERIALS: 154600-95% FEY M HTT-%18 FIRST RELEASED: B1 SEP 78
ITEM+ PRRETH. ... .. OTY DESCREIFTION ... .. ... ... MFG FrFTH ... .. MEGOREF-DES. ...
¥
53 731082-£60 1 CATCH PIN-LUET DOOR
54 754818-cil 1 COVER-PULER SURPLY
53 7S4h,1 ~git 1 SHAFT-LHTCH
o6 7i1811-1e 2 SHIM L eRLTHICK 14 TN ID
a7 i 2EI-791 1 PAML - LATCH
Sk 7SaBle-tat 1 COVER-EFRCHE
59 7o4emi-tel 1 T0P PLATE-RRCHING
68 794817-761 1 FECHDE
€1 754e21-4ul 1 GRZFET VRCULM PUMF
€2 131847-6681 1 TAPE SCRAPER HESY
63 3 2 5TH FRS=Y, HINGED
& 2 HASHER-CU
3 1 SHIFPING F~H1F-“MBK
*
€5 7o4618-261 1 SENSCR COWER
67 7od40iz-5C 2 TAFE GUIDE
€8 Tolgle-mel 1 SHIN-COLUMH LRFT
69 7o4g18-ue2 1 SHIM-COLUMM, LEFT
76 7H4E18-6ul 1 SHIM-COLUNH ®15HT
71 el A-ne2 1 SHIM-COLLN, RIGHT
72 2180d5-691 2 SPRING. WAYE
73 ZWl458-440 1 CAP ELECT AC WOT dIF Zray j Ee
74 265873 2 CONHECTOR-HOUSING, 3 POS. 82-63-1077
79 2uhdie 1 CUMNECTCR-3 PizN Y3-09-1052
76 159uiu-2i 1 REEL HUZ RSZY-EURFLY
77 2e5237-0:9 3 06R SALHTION
78 7ode24-2u1 i ‘.;L - FUSE FEFLRCEMENT
79 13tad Eﬂi 1 PEEL HUE AZS
g8 216223-20 2 CLAR, L%“Lh-?“’ WHTTE 4 “‘“WU
8l fiﬁle 1 REEL 18 42" Jq“bb TG
&2 15 TY-FRP-1/16 10 5/8 TyY-234 poneta 515
82 5 GRIEHET STRIF 81r4
94 1 <FF L CUMPRESS TN g
5 1 RING, BETRINDNG-URESD
ge 1 Pis ROLL 473 5 778
87 B 50
88 21884E-074 2 AR HJ?;?’% 4-44 R
B9 Z1ed31-4a0 78 el
oy 2825 i ELE-516 ELACK GLukY
91 211851-57% 1¢ NIHE-FF 1630
G2 211451-223 i ~EL L R, ZEEY 3 Du 1600
93 ZALsL-2ee i -EL0, 33 208 Eeidiii
94 209149 18 wLER 1752021
35 214476 4 SCREL. SH ¥ 41608
ot 8e18-432 1 SCEFY CHP (S8R
47 194ed2-e81 1 PﬁP CUMTROL S SERD e e = TP
93 2064E2-672 2 SCRRM SO0 SRT 9NhL CUP FT Gt
4-4i1/0 pLK o
99 213862-453 4 SCREN-ETH HD SKT, 4-40 4464316 HLK
4-40 ¥ 316 ELK
169
161 206404-011 9 SCREM FAH ED PHIL BEAGe
d-3bk14 CRD
162 2864i34-0e2 2 SCREM BTN HD 50C

g3:23:643

ALY FARTE. ..

12 FEB 1572

ECCH. ..

4222

[

4516

4503
3365

ST-USE. .

END-USE.



PRGE 4

ITEM® PARTH. ... .. Q1Y DESCRIPTION

32

Ny

1685
186
187
168
169

118
111

112
113

114
115

116

117
‘“18

119
128
121
122
123

124

BILL OF MﬂfERIRLS: 154008-999 FEV M HTT-900

206466-011

206466-632

206485652

205418-611

266412-431

Bed14-611

213051-422

206426-031

JBeeRE-a11

JHEEE5-662

286£06-611

2BeCa7-011

20p668-631

2056623-841

26 206£63-811

206628-011

213271-€22

32 206186-521

133

14

136
137

206153-031

-~ 213351 -168

206110-622

4-4041./4 BELK B

6 SCREW AN HD PHIL
4-4u¥2/8 CAD
18 SCREW-SKT HD CAP
4-4843/8 BLK B
2 SCREW BTH HD SKT
4-48,172 BLK 8
2 SCREW PAN HD FHIL
4-4@X5/8 CAD
14 SCREW SKT HD CHP
4-4653/4
2 SCKEW, PAM HD, FHIL
4-4857/8

[£V]

SCREH-SKT HD CRP
4-46x1 3/8"

o

SCREW SKT HD CAP
4-40x1 3/4 CAD

-

SCREW PAH HD FHIL
6-22K1/2 CAD

4 SCREW-BTN HD SKT
6-32X5/16 BLK

13 ZCREW PAN HD PHIL
€-32:2/8 CAD

3 SCREW PAH HD PHIL
€~3257/16 CAD

7 SCEEMW SKT HD CAP
€-32:1/2 CHD

2 SCREM SKT SET CUP PT
6-32%1/2 CAD

1 SCREH PAN HD PHIL
6-32X2/16 CAD

1 SCREM FAN HD FHIL
6-32¥1 1/4 CAD

4 SCREN-PAN, HD. PHIL
€32 % 2*

1 SCREW S0C HD CRP
18-22%3/8 CHD
SCREM, SKT HD, CHP
18-32K1/2 CAD

n

W

*

18 SCREW KT HD CAP
16-3215/8 BLK 0

SCREM-SET SKT CUP POINT

MFG FARTH. .

16-328172

..... MG REF-DES

FIRST RELEASED: 01 SEP 78

60600
60e0e
06008

06609

fo0e

#0060

| 686BO

" pB0L

#6660

06060

86608

A0eeY

0a6060

09:24:47 12 FEB 1979

ALT PARTH. .. ECOK...

4370

ST-USE. . END-USE.



PRCGE 5 BILL OF MATERIALS: 154663-923 REY M MTT-08@ FIRST RELERSED: &1 SEP 78 #9:25:56 12 FEB 1979

ITEM FRRTH. . . .. OrYyY DESCRIFTION. ... .. ... MFG PRRTH. ... ... MFG REF-LES ... ... ..., .. ALT PART4. .. ECOR .. ST-USE. . END-USE
138
133 243691-116 2 SCFEW 0C HD, CAP 16-32%4" 141615575}
18-32 % 1
148
141 206176832 4 SCREW SOC HD CRF LT
16~32:31 174 ELK
142 2A3091-128 4 SCREM-SOCKET HEFD: CHP @m0
10-32%1-3/4 *
143
144 213651-018 4 SCREW-SKT HD, CAP 1/4-20%5/8 {51609
145 2 MASHEP-FLAT, NYLON F257-N194 280
14 SHERL SFLIT LOCK 44 WASHER #4 CAD.  Gecd
147 13 WASHER, FLAT 44 1 giakay
148 2 HRSHER. FLAT, SHALL O #4 562
149
153 25 WHSHER, SFLIT LOCK #6 HACHER #6 CAD.  B0aa1 4370
151 15 WASHER. FLAT %% HASHER, #6 (D, o
152 8 WASHER, FLAT, SMALL UD #6  WASHER #6 CAD.  66nGe
152 )
154 267182-631 49 WASHER, SPLIT LOCK #16  WACHER #18 CAD ACead
155 20718-021 10 WASHER, FLAT, #10 HASHER #10 RO GAGHD
156 3z 4 VARSHER, FLAT. SHALL 0D #10 WASHER #14 CHD. G0GE
157 213721-808 4 WASHER-SFLIT LOCK 1/4* B
i,,‘4ﬂ
158 213701-008 4 WACHER-FLAT 1/4%5/8 0.D.
1/4X5/8 4. D
159 207e87-051 2 NUT, HEX #6 HUT #6 CAD. Saieleie] 4378
6-32
168 2B7c84-021 1 NUT-HEX KADIO FATTERN HIT #6 CAD. (58 145]
6-32
161
162 ZB7RGT-(54 1 HNUT-HEX, LIGHT, THIN 7ONTE-B48 73%2
163 43BI-39 4 JUMFER RSSY-RAM e 72274 4963
164 218413 -1 TUBING, SHRINK 1/4% BLK  HIS-1/4-UL BLK  &5ien
165
166 209999-072 AR ADHESIVE - SCREMLOCK 222 65972
*
AR YIEZA-TITE VC 3
AR CONTRCT CEMENT E-53 £6142
AR RLHESTYE. ELK-RTY RTy-162
R LUERTPLETE 23-67%
1 EERUKET ASSY-LONTROLS ————m—————— T 4203
SEFY0
172 L BRHCVET ASEH-CONTROL/SYO  —mmmmmmmmemmoes 32274 4263
173 L RHCK TG, KRRGHRE ©  ==emmmmememmmene 3227 4899
i7d EE3-76 1 FILTE
175 1TWGL4-600 2 PEEL HOTCR FESY 4809
176 7UAGZ-00R 4 LERNING LREEL-CEFSTAN
FTOAZIG1E-290 2 DOOR STRY RSSY 4283
178 1%;-3*1—%-1 1 CONER ASSY-COLLIN  meemmemeemeeee 227 4e89
179 754EAE-101 1 HERD COVER e 30274
168 wwi -S3 4 CAPSTAN COLLFR e 32774
161 _A54019-801 1 YROUAM Uit RIoy S—— 22274 4509
182 AS4B17-501 4 FOMER SURFLY FE5Y  mmemmmemmemmeee 32274 4809



£

3

EHD-1

c

T-LzE

-
he]

ECOR. .

ALT PARTH. ..

-
~ 3

ik

Q
7

'
{ ]

H

Fa, (i

ek
w1l

MTT-~

G

=101 FEY

-

()
!

3

i
o -

¥
4]
”

ST

4
9

4392

OJ
-t

4
4

274

<

2
32274

0

-

ihy



PARTS LIST

. CODE IDENT{PL
32274 131010-001, 002
Cipher
DauEwucu TITLE MODEL REV
REEL HUB ASSEMBLY 85 & 100X |SH 1 OF 2 H
DWN L. BROWN LTR DESCRIPTION INC |DATE]| APP |DAT LTR DESCRIPTION INC |{DATE| APP {DATE
CHK G__ECO 1959, 1960 G.B.17/76G.B{ T/T
N/ RETYPED NO_cHanGe |s.sJ¥A7A ) iz
APP  G.3B. H [ECO 2679 M H 677 G (777
PRODUCTION RELEASE
WP BARTON 4/76
ITEM QUANTITY CIPHER VENDOR REFERENCE
NO PART NO DESCRIPTION NO VENDOR DESIGNATOR
1001l 002 ‘ :
1|1 - 731,910-101| BASE, REEL HUB CIPHER
1| -] 1 731910-102| BASE, REEL HUB CIPHER
2 | 1| 1 731910-200| CAP, REEL HUB CIPHER
301 1 731922-500| LOCK, REEL HUB CIPHER
41 1| 1 731922-200] ADJUSTABLE SPACER, REEL HUB CIPHER
5 | 1 1 71.0010-400| COMPRESSION RING CIPHER
6
71 2] 2 731013-400| PIN, REEL HUB CIPHER
8
9| 1| 1 206604-062| SCREW, SOC HD, BTN, BLK 6-32 X 174 :
0] 1| 1 20661,0-072| SCREW,SOC SET,KNRL CUP PT, | 6-32 X 5/8
BLK
11 ] 1| 1 207604-08L| NUT, RADIO PATTERN, HEX #6-32
12
= A a

5070




~

CODE IDENT

PL

CI he M 32274 131010-001, 002-°

DmPProducts TITLE MODEL REV
REEL HUB ASSEMBLY 85 & 100X |sH 2 oF 2 | 'H

ITEM | QUANTITY CIPHER | VENDOR : REFERENCE

UI‘.§UK|PT|UN VENDOR

NO. 007 l0g> * PART NO. NO. DESIGNATOR

13

16 | 2 | 2 206612-032 | SCREW, SOC HDy CAP, BLK 6-32 X 3/4

15 | 2 | 2 206604-042 | SCREW, SOC HD, SET, BLK 6-32 X 1/4

16

17 |AR [AR 209999-031 | STP LUBRICANT

18 |AR |AR. 209990-075 | VIBRA-TITE Ve 3 NY-LOK

DWG | REF | REF CIPHER

600103%100

PROCEDURE




SARTS LIST

CODE IDENT|PL
“ 32274 131,0%2-900
Cipher
DatnPProducts TITLE MODEL REV
DOOR STAY ASSY 100X SH 1 oF 1 )
DWN G.BODDY LTR DESCRIPTION INC |DATE| APP |DATE|| LTR DESCRIPTION INC |DATE| APP |DATE
CHK A | NO CHANGE H.J.]2778G.B|2/76
n/c RETYPED NO CHANGE _Is.Ss.H47 [} |44
APP  JuHoW< B_|ECO 2685 DS 6/71459 /F77
-2 L~
PRODUCTION RELEASE C | woorp €O 62| PA 6789 /g,{(Q Lo
- A
Je WHITNEY 11/74 D | INCoRP ECO F74? | AR 7? /ESS 57}
ITEM QUANTITY CIPHER - VENDOR REFERENCE
DESCRIPTION VENDOR
NO. -1, PART NO.: NO. DESIGNATOR
1 | 1 1731,022-701{ ARM - DOOR STAY CIPHER
2 | 1 731012-702| ARM — DOOR STAY CIPHER
3 | 1 731,012-800| WASHER - FRICTION CIPHER
4
5 | AR 210444 LUBRIPLATE 23-025 G.C.ELECT
. .
.
8 | 1 21,0709 RIVET - SEMI TUBLAR H-100 X 5/16 STIMPSON
9
10 | 2 799017-201 -, SPRING- BELLVILLE CIPHER
5070 P x =




2 BILL OF NATERIALS: 131014-60 REY L FEEL NOTCR ASSY  FIRST RELERSED:

ITEM FGRTH. .. Q1Y DESCRIPTION ... ....... MFG PRRTH....... HFG REF-DES
1 7998-96% 4 24 VOO FERM-MFGNET MOTOR ————m——mmmmrm32274
4" DIA ¥
205073 1 COMKECTOR-HOUSING, 3 FOS. 63-93-1632 00638 J18, 12
SESA16-7HB 2 TERN-FEM 14-2050 . GO3DAR G2-69-1161 MSO-627264)

: co-\im(n-:-u(J

..............

18:47:41 41 JAN 1979

L

ALT PASTH. .. ECOY... ST-USE . END-USE

205616-v8L X226



KA TERNATE FRFRT™

. ‘ CODE  IDENT|PL '
Cipher PARTS LIST Y2074 | /3/07 700/
el relarA BT T SORRTER S MODEL NO. N REV
DWN Mb "' || LR DESCRIPTION INC_[DATE| APP |DATE]| LTR DESCRIPTION INC_|DATE| APP_|DATE
CHK 9-’3/?5"/77/@1 el A | eveR AL os |Te |\ ?‘/Vr@
N/c KCMIJIF ;4%L
wre bl 13-4
oc 74/ 347
REL Q;Q/ﬁ,’ 3.0
ITEM |  QUANTITY CIPHER VENDOR REFERENCE
NO. PART NO. DESCRIPTION NO. VENDOR DESIGNATOR
/7 73109710/ AYOUISING 7AVE XKOFER CrAPNER
E |/ 7T1077-201) CAP-7RPE SCARFER CIPHER_
J |z 31092100 7526 SCRAFELR CrrPAER
4 .
S |AR 209990500\ ADH.-S7TAL, SV KESIN | 3500 857 | 377
5HKAR 209730-300 | ADH-STRL, MOD EFPOXY |28l BA | 37

5071 A~2DF




] DA DT S b - T CODE  IDENT|PL
C h l A L | l 32274 131506-000 .
Dat!Erodugr LA MODEL REYVA
CABLE ASSY - READ - WRITE BOARD TO CONTROL SERVO BOARD J7-J20] 100X SH oF 1 H
pwn G. BODDY LTR DESCRIPTION INC |DATE!| APP [DATE/lLTR DESCRIPTION INC |DATE| APP |DATE
CHK G |ECR 2292 - RETYPED ' [.8:1177|g.8l177
Ne NO_CHANGE 5. 5.7 (R4 |1/77
ApP  G. BODDY H |£COo 2977 0.5, ‘;76 )(,?— Ly
PRODUCTION RELEASE v
J. WHITNEY 9/11/72 - L
ITEM| QUANTITY CIPHER DESCRIPTION VENDOR VENDOR REFERENCE
NO. 000 PART NO. NO. - DESIGNATOR
1 2 : 205()69 CONNECTOR PLUG (12 PIN) 03-09-1122 MOLEX J7, J20
2
3 24 205015 TERMINAL .093DIA F (REEL) 02-0B-1116 MOLEX
3a | ALT 205016 TERMINAL .093DIA F (LOOSE) 02-09-1118 MOLEX
4 . :
o % ,
5 214'3 208405-311} WIRE,STRD,18AWG,IR,PVC,WHT 7155-1CSA/UL ~ALPHA 1429-XLPVC °
T : '
6
7 ‘6 210229-523 TY-RAP 1/16 TO‘ 5/8 TYB-23M T&B

[ ol Fa) ~nn



5070

) PA RTS L‘ST CODE _IDENT|PL
32274 131910-700
Clpher
DatalProducts TITLE MODEL REV
STANDOFF ASSY — HINGED 100X SH 1, OF 1 A
DWN G, BODDY L/ 75({LTR DESCRIPTION INC {DATE| APP |DATE/| LTR DES‘CRIPTIONi INC |DATE| APP |DATE
CHK | A | ECR 1033 Hoedd27516.B1 275
N/C RETYPED ~ NO CHANGE |S.S.e77 |4 |47
APP  G.B.
PRODUCTION RELEASE
L‘ J. WHITNEY 8/74
ITEM QUANTITY CIPHER + VENDOR REFERENCE
NO. PART NO. DESCRIPTION NO. VENDOR DESIGNATOR
1| 1 731910-900 |HINGE - STANDOFF, CLEVIS CIPHER
2 | 1 731,910-800 |HINGE - STANDOFF, SLOTTED CIPHER ]
3 |1 210569 GROOVE PIN GP24-062X250- GROOV-PIN
14
3a[ALT 205008-00% |ROLL PIN . 52-012-062-" ESNA
: 0250
> x -~



: , = cove TTmERTIPL
 Cioher | PARTS LIST 30074 | /5FOOE-/0/
LMFMW " RHLER EondF 9SSy " Soox s s s &
leWN %@Kd\} (572' LTR " DESCRIPTION INC |DATE| APP D{\TE LTR " DESCRIPTION INC {DATE| APP |DATE
ek C4d "2 2| Ao, et Os |5\ P,

Finfe 7.7 V| B | mcorp eco 354 Ra |57 it |5
weG 7 oG [ eoer Eco 3492 |9 5805 0 |

<1 Qc '

REL Lgn}_tf )27
: REF E
/|7 TST00P20) | BASE-ROLLER G/ OE C/PKER
e |/ 7SIH07-301 CAP- FOLLER SL/DE C/PYER
SV 75900730/ WASHER - BL/D & CPRERE
4
S|/ 75700230/ KOLLER -R/DE CHPIER
& |/ 59007308 WARASKER - BLIDE™ C 1SR
77/ CIO008  |\WASHR ~-WAVE SFRING | 5806791 | SEASTAON
S|/ DLOVELIY SHI7 -~ TAFECUDEOOTK |~ | /PR
9|2 CI0067 | BEARNG )T X 3/5 W Sl W VY Ve
/0| / /0003001 | SFAVNG- QY WOCTPWto-5  |ASSC.SPRING CORP
aws 008500 | SFRING ~ FINEER-WASKER |FO595-0/0  |R65C.SPRING CORP
vaw, 75/9-101 | SHWD) - TAPE W25 CYPHER
/37 T3/90-102 | SH - TAPL a5 CVPHER
Zaw T3/ 105 | SHuH- TAPE oYy, CIPHER
/5 | ,
2 OB120-021| SCREW - FLAT KD, PHIL, 168 790X i
/7
/5| / POTHOS 051 | N/ T~ AE~X 23

5071 A CDP




{ FASE 1 BILL OF MATERIALS: 154DA2-01 REV B FAN ASSY  FIRST FELERSED: 26 00T 77 46:30:41 25 Hay 4479

FETE ... WG REF-DES........... . ALT PRRTE. | ECOR . ST-USE

po i PRI Lo Y DESLRIFHDY HEG F :
bt 1 FAN SE-gEdT 3 425' SO GREAD Bapan 5712

- AET Zc';':u"l!‘-n,'['u‘l'
<<<< : I i B lu- T IR} :.:.:?1
_____ ¢ TERIRING 26-22 215 #6 e
1 TUBTHG SHRINY 18" BLY  HAN-A/8-UL  ELK 9960
F
i-ITERS-EROCETSED




| CODE IDENT | PL (
gﬁlml E(r PARTS L] é 1 32274 | 154004 -551

| 002.
| "M CAPSTAN ASSY O 200 x s | ol |.B
DWN éYé/\)( 8/9/77 LTR DESCRIPTION INC |DATE A?P DATE}| LTR DESCRIPTION INC {DATE| APP [DATE
R "3, 4 | PROD i Is |'S39L

INfC N et YA B | INCORP £CO 3976 | RA |58 (X e
car ) 1 980

\ mra RN BT f1°7°7-

Wy QC
REL Lowm s .32
ITEM QUANTITY CIPHER DESCRIPTION VENDOR VENDOR REFERENCE
NO. -00! _002 PART NO. NO. DESIGNATOR
|12 |2 754004-20 SHELL — CAPSTAN C/IFHER
211 |- 754004301 HUB - CAPSTAN ' CIPHER
21-11 154004 -302. LIURB — CAPSTAN CIPHER
4 A

151 ]- 210201-901 RING -TOLERRNCE ANO3I0BS | RILER BEIRING (O
51— 1 210201-902] RING- YOLERANCE  |ANO37025  |RULER BEARNG LY
S
8 \ARI\AIR| 20990107 | CONTALT CEMNT-TERMBEND, 10/

AARL CHEH

5071 A CbDP



PARTS L[IST Saove | 159008
Clplmr TITLE _ MODEL NO. REV
oo PWB ASSY - FILE PLOTECT, EOT/BOT 700 ) sy o2 | J

DWN . 7-77|| LTR DESCRIPTION INC |DATE|APP |DATE||LTR DESCRIPTION INC |DATE| APP [DATE

ek G T 24 | Prod ®ex o5 [ZE225V0|| E INcore ECO 2840cwa! 38 |95

ve A Ceore 47| B | ]CORP _£CO 3252| £6 |54 Ay [7¢] G |INC ECO 3973 WB%/‘BW(\ 7

we /o || € [ mwecorr £CO0 3350 |Ro 6 |52 W INC ECO 4101 VB [Prelih [

ec -_|[D [ iNCoRP Eco 3674 oWl 78 | J | INC ECO 437) scs [Ty (57

REL Owpy 1| E INCORP ECO 2719 [ow Fifs| o0y ¢

ITEM| QUANTITY CIPHER ) VENDOR REFERENCE
DESCRIPTION VENDOR

NO. -ool |00z 03 PART NO. NO. DESIGNATOR

I V11| |754008-01 PWB-FILEFROTECT m;éor CIPHER

2 |2 |2 |2 [131017-800 BRACKET- EOT/BOT MT CIPHER.

3 2|2 |2 [211131- (0O |RFLECTIVE OBJET SENSUR | OFB T06 | OFTRON

4 |2 |2 | 2 |2000m-750 | RES. FIX COMP, Z0,lfAW,S %| FCROIG Z5KTH Rl R2

5101 {1 |l |20507& | CONNG TOR-5 POSN 03-09-/0582 | oL EX J4,J5

b |3 |3 |3 |205015 |TERM-FEM.093 DIR . REEL  |02-09-1116 | MOLEX NS ST 55

T |2 |2 |7 |205014. |TERM-MALE.093 DIR, REEL  |02-09-21ito | MOLEX PINGS 252

B |1 |1 |1 pI10229-523 TY-RAP % TO 5% TY-23M | T¢B

o |

5071 A CD°




\ 1

o X CODE IDENT|PL -Q0l
Cfgl%fPher PARTS LIST 32274 | /54008 TRy
TITLE MODEL
owaliasc "EpWIB - FILE PROTECT / EOT, BOT 200X | 2 e 2 |
ITEM QUANTITY CIPHER ‘ NESERIPTION VENDOR VENDOR REFERENCE
NO. [po1|oo2]-0rg| PART NO. IR NO. T DESIGNATOR
10| 4" 4"14" 1210417 | TUBING -SHRINK | %7t [H\X-3/-ULBIK|  /CO-Rawy
I
12 |156'/50 | 50| 208420-011 | WIRE-STRD, 24 AWG IR PV WY TI50~1 | ALPHA
1312 | = | 2 |206405-0) | SCREW-PAN HEAD Pl | 4-90%x Yt
4212 |2 (210008420 RIVET - POP ADAZA . I
512 | - | 2 [eOT£03-01l) WASHER-SPLIT LocK .| 74
/o | »
1712 | = | Z 01O8-02l] \WASHER-FL.,SM.0D. | #4
181 | |— |1 |754013-501| SENSOR HOOD CropEr
2] | | |
201 2 | — | 2 l2omce-cal NUT HEX RADIO RATTERN | ¥# 4.
REF\DWG 359008301

nnnnnnn

ICAEN-FHE FROVEC T 0T/ 807

CArNER




i

CODE IDENT(PL
CIFh ar PA R T S L ] S T 32274 154010-801
TITLE MODEL NO. REV

Deta ¥ Products REEL HUB ASSEMBLY-SUPPLY 900X sH 1 oF 2 y
DWN D. STONE LTR DESCRIPTION INC |DATE| APP |DATE||LTR DESCRIPTION INC |DATE| APP |[DATE
enk (/) x| 4 | Proo ez s 22270,
N/C J‘,{/ Y. Ty

MEG — f e Jl-a
.QC :

REL ('o'm!’; 11 _

REFERENCE

”!'QEO".‘ T Pf:i:HE:O. DESCRIPTION VE:Z.OR VENDOR DESIGNATOR

s I 754009-901| REEL HUB MODIFICATION CIPHER

2 |1 731910-200| CAP= REEL HUB : CIPHER

3 |1 731922-500| LOCK— REEL HUB MACHINING CIPHER

4 |1 731922-200| ADJUSTABLE SPACER— REEL HUB CIPHER

5 |1 710010-400| COMPRESSION RING-REEL HUB CIPHER

6 |1 154002-601] RING ASSY-FILE PROTECT CIPHER

7 |2 731013-400| PIN= REEL HUB CIPHER

8 |3 754003-501f CONICAL COMPRESSION SPRING CIPHER

9 |1 206604-062| SCREW-BTN HD,SOC. 6-32X1/4 BLK

10 | 1 206610-072| SCREW- SOC SET, KNRL CUP PT | 6-32X5/8 BLK

11 | 1 207604-081 NUT— RADIO PATTERN, HEX #6

12 ‘

13

14 206612-032| SCREW= SOC HD, CAP 6-32X3/4 BLK

15 206604-042| SCREN-SOC,SET CUP PT 6-32X1/4 BLK

16 206408-011] SCREW- PAN HD PHIL 4-40X1/2

5071 A C°




- SARTS LIST cone e

| VN O Lt 32274 154010-80%
Clpher FTLE MODEL REV
Data R Products

REEL HUB ASSEMBLY-SUPPLY 900X SH 2 OF 2 A -

ITEM QUANTITY CIPHER VENDOR REFERENCE

, DESCRIPTION VENDOR
NO. PART NO. NO. DESIGNATOR
17 | AR 209999-031 [STP OIL TREATMENT
18 | AR 209990-075 |VIBRA-TITE Ve 3 N.D. IND
DWG| REF 600103-100 REEL HUB ASSY-PROCEDURE CIPHER

&N71 CHhp



: PARTS LIST o074 | /540024 O/
gm TITLE MODEL NO. REV
FING ASSY-L/LE PROTELCT sw [/ oF /
DWN;’W7P/WI 29-77 | LTR DESCRIPTION INC |DATE| APP |DATEj| LTR DESCRIPTION INC |DATE| APP |DATE
cuk erd (1-254| A | 7R0D P s 52245y
- n/e ;;f<;’¢ci‘.f_;w,, Ytpy -
MFG “/ il . -2
Naoc
REL (uw & 17
ITEM QUANTITY CIPHER VENDOR REFERENCE
NO. PART NO. DESCRIPTION NO. VENDOR DESIGNATOR
!/ |/ T5ALIDL-BONFEFLECTOR-F/ILE PROTECT C/PHER
? .
3|/ 754002 RING - F/LE PRATECT C/PHE R

5071 A (




' : ‘ CODE IDENT|PL |
Cipher |- PARTS LIST [Soaga | 1570850/
swlvoass” | T SREUNT) VRLVE ASSY "0 s /oo s O
DWN@% 87"%6 LTR DESCRIPTION . INC |DATE APP DATE|{ LTR DESCRIPTION ' INC |DATE]| APP [DATE
ene Ga 7 "H 1A | PROO Res 2R S,
QLI /P, i B | 1vcore £co swa | ra 777 3L E,
Awes )| C | WCORP £CO /50 | RA %55 DI 118
¥ oc ‘
REL (Pwh 1{PR)]
ITEM QUANTITY CIPHER VENDOR REFERENCE
DESCRIPTION ’ VENDOR .
NO. PART NO. | NO. DESIGNATOR
/ |/ T5T00760/| bALVE - VACULLD) | C/HER
e |
31/ T59009-70/| PIN=bRCOR) VRL vE CIPNER
g
57/ 75901901 | ROVTDR-WUVE 7707 DR CHA A ER
&b | '
7/ T500580/ | CORD - VoL Ve CHAER
g |
9|/ 205002500 | V- AROOV [fl6 X 578 |GP3-06216251 GROOV - FIN
/0| / CO5002 |FN-CROOY /e X3/8 |6R-06KB75-2| CROOV-FIN

5071 A CDP



_ |
Cipher PARTS LIST 32274 | /59019 6O/
walae |5y s gesy—geu?  senvsivg " " 900X s /o« /1 C
DWNW%b q{l]q LTR DESCRIPTION INC |DATE| APP [DATE|| LTR DESCRIPTION INC |DATE .KP,RA D;\TE
cne (). 12\ 9| oo pex os [53%73 %y,

Ave Elians W ||B | ivcore _£co o |RA 15510 155
wee . e | veoRP ECo 17 | RA|GEE) G0
QC/‘;};(

REL ib—ﬂu\/'p 1.1

ITEM QUANTITY CIPHER VENDOR REFERENCE
DESCRIPTION VENDOR

NO. PART NO. NO. D_ES'GNATOR

/|7 SII075-3/0 | ST H- DIFFERENTIAL. FRESS.| PSF/D6 -6 | FAIRCHILD

2|2 2I0SSE-030| TERMINAL - SLIP-ON 151748 | SO5309F-71 | HOLLINGSWORTA

7|/ 759032 7- 01| M7T PLATE - VACUUM SENSOR .. CIPHER

J 48" D089/51/1 | WIRE-STRD, CERWEIEPVCWHT| Z/57/ CSIUL | AL PIR) | UL 1750 A2 AVC

A GIERS-523| TV-RAP 6 70 578 | Ty E30 | TEB

171/ 2OS073 | COVNV-HISING., 3 POSN |03-09-7032| M0LEX | JET7
3|/ COSNT | 7ZRMFEM. 093 DIA, FEEL. 02091116 | NOLEX | FIN 2
S |/ 205019 |ZERMANILE D93 DI REEL |0209Cllls | MOLEX | AN E
0|2 B06412- 01 \SCREW, 040 WD, PHIL 7-90X3/4
av; 20090300l | WASHER ) SP. LK. #9
2 | 4R 207990103 ADHESIE , BLK -RTYV | RTV-103 |6.£ SEMLONRICE

£ S i o

5071 A C




#/0 X 062 779K

] I { r\ T CODE IDENT|PL - _
Cipher PARTS LIS 30074 | S5 FO/FEO/
Dets § Products TITLE ) , MODEL NO.
TR N TIN G SIROMBRE PA . |\ ZL.onty IOON | / o/ | A
g""&m q_?'z/g LIR DESCRIPTIO! INC_|DATE| APP_|DATE|[ LTR DESCRIPTION INC |DATE| APP_|DATE
cux () ad TN A | FR0D  REZ 05 1326\ 5%: \Vnfy.
}’ N/ C ,;5{.;'512.17.‘/113 /%’/7.7
MFG 1147
Woc
1 ReL Wy /L2127
ITEM QUANTITY CIPHER - VENDOR REFERENCE
NO. PART NO. DESCRIPTION NO. VENDOR DESIGNATOR
Yaw; [590/9-0)| ANEE BLOCH ASSY VAR
c .
31/ [TTNG FO2| MINBE BLOCK /58 Y CUaAEA R
g |/ TSIME-TN)| SRFETY L5LOCKTOP AT CUEAES
5
G |6 EOLICIEI | SCREW, BINVOER MOSUTOP| /032 X 34
1717 206906-03/| SCREW, SKT ND.EAP - AOX N2
18 1é CI002E | WASKHER-A AN | B3/9-NI9F| ANATIN




” CODE IDENT|PL QLo/
Ci PARTS LIST 32274 | /57077 502
waloss” | L ONGE BLOCN /955 Y " ooox \w /o« /|5

DWN ﬁﬂfffﬁa 128! Ln DESCRIPTION INC |DATE| APP | DATE|[ LTR DESCRIPTION INC |DATE| APP [DATE
ek L) 5 | Ao Az as 55
N/ c ‘/Z?é\crﬁ#!‘(,“ % 7
MFG 74’1»—% Ji2-n
PN QC
- REL CQwnsd 19
ITEM | QUANTITY CIPHER VENDOR REFERENCE
DESCRIPTION VENDOR
NO. (9o, 1%, PART NO. NO. DESIGNATOR
/N7 SINF-0/ | AINVGE BLOCK - A9CA CrrER
Yt .
J7 |- 5037 | ANV -DOWEL 6 O8N BLG| ALLEN
7| -1/ FO5038 | AN - DOWEL Y6 DRAIOLIG| ALLENV
5 . .
o
7 |\AX AR 20 9390-076| FE7TRAINING (DHVND ~7AS 7~ &0/ LTITE

5071 A (




€. = b %
) i C\ CODE IDENTIPL
Ci PARTS LIST 30274 | /ET/S-/70/
ZIphe " OLUIN SHDE ASSY - RIGS T A" soox | /o 7|
m q;zg LTR DESCRIPTION INC |DATE| APP D;(\TE LTR DESCRIPTION INC |DATE| APP |DATE
CHK ﬂs«d "L | AoD Az o5 |52\ Yty -
NJC TR i Y| B | mecorpr £co 3519 |FA 155 %} by
NEG é/),,\ n|\C | meore £co 387 k9 [ 1B 5%
[ oc
ReL LOwWH S))
ITEM QUANTITY CIPHER VENDOR REFERENCE
NO. PART NO. DESCRIPTION NO. VENDOR DESIGNATOR
/| / 590085601 S/DE -COLUMNY, K767 7 C/ANER
2 .
F | 24" 209999119 | TAPE-LONDUCTIVE FLUORGLAS | 28525 |IODGE ALUOKGLAS
4
5 AR SR999-0301 /NVA/B/SOL ANVETONVE

KN717 A ~np



Cipher L PARTS LIST aora | S5 TG PO/
oo’ | " TOMNAL BLOCK AT Y Y sox s /o 7 |E
DWN ﬁ*@ ’:772 LTR DESCRIPTION INC DATE APP [DATE} LTR DESCRIPTION INC |DATE]| APP |DATE
e ) 13\ | oD REX os |77 B2 7,
1A\ N/C ?(’qur,ic_' /opl B | /~vcorpr Eco 3705 XY FIE :Sf/C..;’;';
wic ] K
/.}M_ QC -
ReL oy O ¥7
/|7 CUIS | TERMINAL BLOCK — |&/6F CINEH
2|/ 2I0I97-600 \RELRY-SOLID STATE AC OPT 7SO | 601- /907 |TELCOINVE™ | A7
3 /3 COBA05HI | WIRE-STRD, 18 AW, 1K PYC, WAT| 7/33-/ RLPNA | UL 1930
4 |97 CORT0-000 | CABLE -2 CIMDEAING T, BLYMWHT UL 192 ESA °
s5ie 555029 | TERNMINAL-RIMG G| /2-10RAWE| RS10G  |HLLNESWORTH
G |Z SS5028 |TERM-RING, 26-CORME, G | RELET T HOLLINBSHORTH
rar? 210555025 | 7ERIMNRL-FINE G SN | FIEEIS | ALNGSWIRTH
= |
9 |/ 205073 | COVN AUUSING -5 POSK| 03091938 | 7I0LEX | L9
/0| / E050/9 |7ERI-MALE.O93 DI, RECL. |O209-ElG | HOLEX | PIV Z
7av; POSNS \TERM-FEM. 093 DIA, REEL. 02097776 | ZIOLEX | PV &

507V A CDP




PARTS LIST

CODE

-3a/

» [ac

IDENT|PL
Ci 32274 | SO FG -Fo2
D‘EW TITLE N MODEL NO. REV
e | BRRCAET RS- Lo VTR [SEFVO OO s [/ or /
DWN &m {/7,72 LTR DESCRIPTION INC |DATE| APP [DATEj| LTR DESCRIPTION INC |[DATE| APP [DATE
ok X AE /5/ A | PRoD AL s |'5%
e K Crasie K
MFG
REL I W1/7% -2
ITEM QUANTITY CIPHER VENDOR REFERENCE
NO. 30 302 PART. NO. DESCRIPTION NO. VENDOR DESIGNATOR
/ /|- TSN 30! | BXRCAL 77/ 8 CONVJELRVO Ol ER
L2i- 1/ 7B TOL\ BIAKAETFHE CONVI/SERVO C/AER
JiVsr 7 7I/OPF 100 |G -(’ﬁ/i///ﬁﬁ’e’/fff&&%/?& C/ANVER

5071 A CDP .
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] CODE  IDENT st
Clpher - PARTS LIST Sa07a | /IR0 Zoa
vwloncs” | " Sy ek PANEL RSS Y N X s /o s | B

DWN 2/3 LTR DESCRIPTION INC | DATE| APP |DATE]|| LTR DESCRIPTION INC |DATE| APP |DATE
CHK ‘/f/%l/f/’?“ A | ENOCR Xex s |3\ G2

N/C “f&bfu;@ V| B | /icorP £C0 329719 [77F /\‘0'(0‘ Brd

MFG ,JJJ 31274

oc Fl4L 3-/7

REL CQ//I”/& %-74|

ITEM QUANTITY CIPHER DESCRIPTION VENDOR VENDOR REFERENCE
NO. 50/ 502_ PART NO. NO. DESIGNATOR
/|77 (5 9005-00f| WS AS3 Y - S/ 7EAES O/ E AR

2=/ 590/ 1-20] | SWITTH RSSY- THIMBHHEEL: S FPAER

*1/ 1/ 7Y T750!| S/ 7k FANEZL C/ P ER

S |/ |/ BP0/ | LA BEL - ShV 7CAES CrER

7

YW

8

ols |/ LI0582- 010\ BUSKING - N XON SIMBTURE | Br3/L2 L5850 | A E V2O

/0

/7 |

29| 4| |206909-081| Sk -1 HD FHL 00V F-FON (/4

5071 A




[ SCHEAM FOR ASS Y /1EF005-00/

NOTES' !

REVISION
LTR DESCRIPTION DWN | DATE | APvD | DATE
A ZWG PECEASE (7227 P |57778
B | INCORP. EcO 3708 DAS 51278y }- 3
¥ +5¥
512 w5 cr1 7
N —QctR AAAY:
J33,£63> M;m 5 ,@6’\, CRZ
J3-4 El > A ) CR3
ot e CRA
aNre259| 7 ,@é\v W
RAa Crs5
2736, £6> Bh P EAASE—.
( J3-5, E5> 2le 1o ANA ﬁ_j«f“
oni e [ gE  om 7
Y J3-8 E£8)> 8 M\ CRB
' e {2 B9, o«
J3-7, £7> 74259 220.TYP
j7 +5Y
[ —————— ] U3
I % g g g é g é | 10K=a
+5Y RERER IR ERERE
%I 8 1l 21 3 3 6] 7
—4 |L ' N, 0. PUSHBUTTONS
vt b swi
_Ol
J3-9  £9)IReBE Vis 02 ﬁ’)laswz
w*‘fis - uz b——>o° 354005301
vf}, =L 5/?74&5/ FSWS 8
3 q
vol. Qi °
‘ '>SW4
V10 | |13 o
SW5
1.- 0
/
——0
{13
J3-2,EZ>—I— +5 Q ol>sw7
q
J3-1, £4 " iz —o
' 847 7415251 47 FSWB
/\\ }’4 UNLESS OTHERWISE SPECIIED. [ CONTRACT NO. e o
L R s o] CIphOr
”‘{l * ; :Xxxxij oWN KEEL 1 fzafs | Tmie
A o= 1771 SC HEMATIC-PWB SWITC HES
ac 3 , .;;7;,72 SIZE | CODE IDENT NO. DRAWING NO. REV
coa "“/?L;ﬁ}k %0174 C 32274 354005-301 5
DO NOT SCALE DRAWING | ™00 REL . 0 3.;,-ﬂsmu”g‘ﬂgl QOOYX [sHeer 1 of 1




REVISION
/1.0 7UENYE (/7- ENAT S ) N LTR DESCRIPTION OWN | DATE | APVD | DATE
E PLACES _'_ R E 2 B | INCORP ECO 36715 NIEAT R |
CoE, {é}fff/‘ﬁf) @@@ C | INCORP ECO 32707 s [Yshs[Hy- :-ug
< @@ D | INCORP_EcD 3120 O 1558 }% e
E | INCORP _ECO 32957 Fa 7(@115 71078}
COMY. ORIENTRTION
(BOTH ENDS) SCRLE 27/
@ STANDOFF WIRE S/DE VIFWw
DETAN A 7 ARCES
/2\ /0
2 280 -
alle afle afle &l af]e Jxl ; ®
Dol Bl 02 st Ekg {—=—1: — 3
\
!Si {5&] |55] fsﬂ [55] 36 [57 [saj
CABLE (SCE 70K 7°)
e
. = 2N /-
R IIERES INITESS rusINE 5 ff’/FMff"/KS’ & mr;’a 9
8 A RACES 2 HACES Z )
l H—) C Y3 ) HC—) T rh ~
= e e = o = M
A57005-00/
(22) cLamP -
(24) SCREW £
(25) WASHER, FL.
(26) WASHER ,SP. Lk. WIRE TRABLE
(27) NuT, HEX PNB Ccalor AT
E4 | SH/ELD | BRAHOWBES| 7
&L " - - ' £2 | RED | CRBUET) | 2
@) © i @ |o] © S E£& | RNV |CRBLE*/ | &
RS-  RICO- O ra-o> P - | ET |WHT |CBLERY | 7
RG - RE - R4 - Rz £9 | BLA |(RBLEZ/| 9
(6) TY-RAP (7)/2\ ES |\ WHT | RBLE™R| 3
EL |GV |CRBLE2| #
ES | UK | CRBLER?| &
£8 | D |Cosuc2| 8
L\ NSTRLL STRNINFS BEFORE UL THER ERVING OF HSS¥
9 LED AN OmrENTRZION [~ = = e [ o -
SHDER WIRE (V7EAT 2) 7O SATELD WIRES FCOVER wiThl TVBNE(77Er/0) ,.::);;:.. ot penl o o Zipher
THN WSTRLL TUEING (I7E775) OVER UL WIRES TVP -EO77 EADS, == Sl o
JA\ EQUALLY SPACE TY-RAPS, | EVERY 4 /NCHECS. o i IIWE TSV SIITIES
L FOR SCHEM, SEE DIWG F5F9005-30/ . Adee 13475 | 37 ] CO0E IDENT No. TORAWING No. nev
e r T 6] C| 322714 | /59005007 |E
DO NOT SCALE DRAWING | 0 BEL fvaa g 15,0y tikcae A7 | A~ Jseer /o or s




y

COVER R55Y - Coceron” (78)

REVISION I |
LT™R DESCRIPTION DWN | DATE | A»vD | DATE
ENGR. KELEASE. i . GRAAE
B | MCorRP Eco Y232 RA | ary - Trgg
C | WCORP £CO 7277 § 9336 | R4 Yorif5\. |n o]
D NOT _USED |
& INCORP £CO 9370 RA -3 -]
F | /IMCORP ECO %3858 RA | #-42I 113 |
G | INCORP £CO  ¥5/¢ A Vi 38
H | TNCGRP ECO 3673 RM 12207 X
J | INCORP ECO 480G M lizzsmpiy fHeg
K | INCORP ECO 4887 ZM {IFIBX . b-1eq
L ] INCORP &CC 4563 RA_|ZI9W) 3.5
M| INCOrRP £CO 4377 RA_RRNIANS Jeioq

NOTE'S (cow

st ) (59 QORULER 60rDE 955K\ 8O CHBLE CLAMPINSTAUL FARSIDE) (@) mchoE
5 ARCES @) ScrEN () ScrREW (9)
4 wASHER-SP LA
Sh7es Paves #3sy (3) TRINSDUCER (e ) (ADNRSHER- 14
Facaze sw. mrEs (7 (31) w8 RISy A& PRVECT £07/807
SR (3) (%) v (09 screns @)
WRSHER-STLA(F) (57 - : ; =k © WASHER- SPLA(2)
HRSHER-FL SH 02 (50) N ol ) ' \ | T— ¢
\ L
DD
cRren P (33) a= (10) REFL A8 23S - SUPAL -
AT (&) 0= N (FEEL WUB SETTING - 1077 *©97)
FOR M7 SELECT OFT700 ONL Y — = i 1]
SEE 27U 5 0= | 6o SENSIR CovieR
Bf | see oermu = = 1k STOOFF™= /it HGD, /4,450
_ | | H (08) SCREV, (2) /N
N I
TREE SCRIPER RS (62) o : ;
INSCxREN (@) (1) |
@ : | P BB #5357/ UE AROZECT LOTEDT(HO0D NOTSHOWN,)
CABLE CLAMP | & — (@) Scren (2) _
N AN o (48 ARSAULR- FL, SM,0D
WRSHER- SPLK k-

WASHERAL. (11D

ALALECTOR A5S ) G0

NScxEw (@)

WRSHER AL 770D (1)

HERD R3S F
I\ SCREW
INSCREW (3)

HERD COER
STRNOHF 2) (69)
INSCREW (2)
SCREW (2) (0]
et oETA D

@ G

N

_\

2

-

e e
o —

CRRSTAN CoLLAR (BD)
CONTRLT CEMENT (69)
(FASTEN REANVST 0P PLATE

A USE ITEM 92 FUSE FOR 95 (/35 WLT. USE ITEM 93 FUSE FOR 190/270 VAT
RACE EXTRA FUSE IV BAG 2 TIE TO ADIACENT STANDOPF

AFFLY .03 DI BERD (RPPROX) OF RT7V
(17em 169) 70 CORNERS /INDICRTED.

B\ AONT PMP cLosE 45 ROSSISLE 70 /5N PRESS DOWA ON PUMP TD

ITS MAXIMUM. TRAVEL. COMPEESSING GASKET, T/@ggu SCREWS .
CLERTRNEE BETHEZNY SENSOR § 7V% 70 BE /50 °

DUST™ DOOR REAPNVELD fOR CLARITY

INSTALL SHIMS UNTIL 503 D/IM, 15 OBTAINED,

LOCATE &£ FASTEN TV-RAPS-1 EVERY & INCHES - AS RED'D.

ITEMS NOT SHOWN ! JTEM 20- RACK MTG. HOWR FKG., ITEM &5-

REMOVE MUT & SHIM, ITEMS 8 & 18 OF ASSY [52002-101, £
SCREW ROLLER GUIDE TO TOP ALATE.

APALY VIBRA-TITE , ITEM 167, AT WSTALLATION.

APRLY SCREWLOC LOCTITE, /TEM /6, AT INSTALLATION.

NO7TES,”

B B s

SHIFFING FRAME, ITEMS 137, 158, /55~ QTY @ EACH, SHIPPING HOWR.

> =
(&) WaRNING L ABEL
(38) CHRS7AN 955 ¥
STRIBE 2/ASC
NYLON WASHER
I1TEM 145 WASHER
ITEM 155
DOOR STAY ASSY DUST DOOR (REF)
SECTION S -
TOPPLATE

migmao-m

SHEET 1 OF 3

REEL HUB ASSF |
[FEEL MU SEr7iNG - 590~ OO°)
/‘ REEL
\ ri

(77) pooR s7AY AssY
(95) sHow vew screw @)
(49) waswer, 7. nviow
@ WASHER, FL

S ZpcES L
TYP- SEE SECTION T T

MNELLATE

((OCATE RFFPROX. WHERE
SHOWN,)

INSCREW ()

THREBONG CLIDE (19

AP 13

wowoveE SPRINVG (72)

INSTRLL WASHER wWiTH \ §
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