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VOLUME |

SECTION |
DESCRIPTION

GENERAL

I-1. The dual-mode, 125 ips Model 920 Magnetic Tape Transport is a high-
performance, digital, vacuum-buffered tape transport manufactured by Cipher Data
Products, Inc., San Diego, California. It has a dual-gap head, providing read-after-
write capability, a record overwrite capability, and is designed to operate on 95 to 135
or 190 to 270 Vac, single phase, 49 to 61 Hz line power. It can accommodate reels to
10.5 inches in diameter. Various tape speeds, density capabilities, and options are
available, as follows:

a. Tape speeds: Standard - 125 ips; Optional - 75 ips.
b. Data densities: 800 bpi (NRZI); 1600 bpi (PE).

c. Local density selection.

d. Remote densﬁy selection.

'e. 'Facade color (white is s‘rcmdord);

f. Control options (See Tables I-1, 1-2 and dual-mode data board switch
settings in the Maintenance section). '

PURPOSE

1-2. The transport is intended for use in data recording and computer processing
systems in which data must be stored on magnetic tape. Writing and reading of digital
data are performed in IBM-compatible, NRZI or PE format. Data recorded by a Model
920 transport is completely recoverable by IBM or similar equipment.



FUNCTIONAL
TITLE

STANDARD
SPECIFICATION

DESCRIPTION OF
OPTION

Transport status
indication

Status indications
occur whenever trans-

port is selected.
Jumper BC-BD in.

Status indications occur only
when transport is selected and
on line. Jumper BA-BB in.

On-line/ready

After loss of tape ten-
sion (other than due to
power failure which
requires manual inter-
vention), tape must be
rewound to BOT and
transport placed on-
line before any remote
commands can  be
executed. No jumper
BJ-BK.

*After loss of tape tension,
depressing the LOAD switch
once; then the ON LINE switch
forces the on-line ready
status. Jumper BJ-BK in.

EOT signal

EOT is a pblse. No
jumper BS-BT or BW-
BY.*

**EOT remains as a level after
it has been detected until a re-
wind command occurs. Jumper
BS-BT or BW-BY in.

+5 volt provision

+5V is provided on
JI10l, pin S, (for an
embedded formatter or
Mini-Tex). Jumper
AV-AW in.

+5V is not provided on JI01l, pin
S. No jumper AV-AW.

Density selection

Front panel density
selection. Jumper BL.-
BM or switch 1, posi-
tion | closed.

Fixed PE (high density).
Jumpers BE-BF, BG-BH, BL-
BM or switch |, positions I, 3
and 4 closed.

Fixed NRZI (low density).

Jumpers BG-BH, BL-BM or

switch 1, positions | and 4
closed.

Interface  density selection.
Jumpers BE-BF, BM-BN, or
switch |, positions 2 and 3
closed. :

*Available only with EPROM sets 155033-810,
811 revision C (** - rev D) or later.

Table 1-1. Control/Servo Board Control Option Jumpers.




FUNCTIONAL
TITLE

STANDARD
SPECIFICATION

DESCRIPTION OF
OPTION

Initial density

Transport powers up in
NRZI  mode. No
jumper BP-BR.

*Transport powers up in PE
mode. Jumper BP-BR in.

Rewind/Unload

An off-line command

will cause the frans-

port to go off-line. No
jumper BU-BV.

*An off-line command
will cause the trans-
port to rewind, unload,
and go off-line.
Jumper BU-BV in.

Transport address

Transport address 0.
Jumper CH-CJ in,

Transport address |. Jumper
CK-CJin.

Transpof’r address ‘2.  Jumper
CL-CJ in.

Transport address 3. Jumper
CM-CJ in.

* Available only with EPROM sets 155033-810,
811 rev C (** ~rev D) or later. '

Table I-1. Control/Servo Board Control Option Jumpers (Continued)




FUNCTIONAL
TITLE

STANDARD
SPECIFICATION

DESCRIPTION OF
OPTION

Logic to earth
ground.

A-B in. Connects data
board logic ground to
earth ground.

A-B out. Isolates data board
logic ground from earth ground.

-15V/-12v to
P102 pin 5

C-D out. Isolates
-15V/-12V from P02
pin 5.

C-D in. Used only for special
systems applications.

P102 pin 5
grounded

D-E in. Connects
vnused P102 pin 5 to
ground.

D-E  out. When C-D is
installed.

RUN signal
enables data
board select,

F-G in. Data board
enables only when RUN
and SELECT are
asserted.

F-G out. Used only for special
systems applications.

Select - monitor
cable.

J-K, L-M, out. Tape
drive can be selected if
P102 and P103 are not
installed.’

JK, L-M, in. Tape drive can
be selected only when P 102 and

P 103 are installed.

Table 1-2. Dual-Mode Data Board Control Option Jumpers.

-4
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SECTION I
UNPACKING, INSPECTION, AND INSTALLATION

2-1.  This section presents instructions for unpacking, inspecting, and installing the

transport.

UNPACKING AND INSPECTION

2-2. The transport is shipped in a double container to minimize the possibility of

damage during shipping. Unpack as follows:

a.

b.

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 container. Plastic door of transport

can be damaged by failure to observe this

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

Check contents of shipping container against packing slip, and inspect for

- visible damage. If damage exists, notify carrier.

Examine vacuum columns, reel hub, capstan, and other components in

- tape path for foreign matter.

Check printed circuit boards and all connectors for correct installation.



POWER CONNECTION

2-3. A removable power cord is supplied for plugging into a polarized 115-volt
outlet. For other power sockets, the supplied plug must be removed and the correct
plug installed.

2-4., OPERATING VOLTAGE SELECTION. The Model 920 can be operated over a
wide range of line voltages without changing transformer taps. Four ranges are
available: 95 to 110 Vac, 110 to 135 Vac, 190 to 230 Vac, and 230 to 270 Vac. Both a-
voltage selector, Printed Wire Board (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,
and, on the other side, the numbers 100 and 220 are similarly printed. When line
voltage is 95 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 volis, number 240. For the 95-to-
I35-volt ranges, the fuse should be of a é-ampere rating; for the [90-to-270-volt
ranges, a 3-ampere rating. ‘ 3

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.

INITIAL CHECKOUT

2-5. Section 1l contains a detailed description of all controls. To check for proper
transport operation before placing in the system, proceed as follows:

a. Connect power cord.

b. Clean tape path as directed under cleaning direcﬁoﬁs.

c. Load fcbe in accordance wﬁh instructions fn paragraph 3-3.
.d.. Turn power on by pressing POWER switch.

e. Momentarily press LOAD switch to apply power to the capstan-motor and
reel-motor. :

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

g. Check ON LINE switch by pressing repeatedly and observing that ON
LINE indicator is alternately illuminated and extinguished.

h. With transport off-line (ON LINE indicator not illuminated), press FWD
switch. Run several feet of tape onto takeup reel, and press FWD switch
again to stop tape.



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

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

k. Check tape tracking as in step i.

I. Using FWD switch, run several feet of tape on to takeup reel. Press FWD

: switch again to stop tape. Press REWIND switch 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 switch is

momentarily pressed when tape is at BOT, REWIND indicator will be

illuminated, and tape will be unloaded from vacuum columns and rewound

at low speed. This procedure is used to unload tape. Reel can then be
removed.

m. Make final check of tape tracking, as in step i.
RACK MOUNTING
2-6. The transport is designed fo 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 installation
- diagram, and mount the transport as follows:
a. Install hinge pin blocks on equipment rack using three 10-32 pan-head
screws per hinge. Do not fully tighten screws. Place No. 10 shim washer
on each pin. -

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

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

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

e. Close tape transport into rack and install safety block, using 4-40 screw.

f. Check that adjustable pawl fastener engages behind equipment rack.
Adjust if necessary.

INTERFACE CONNECTIONS

2-7. Optimally, ir;ferconnecﬁon of Cipher Data Products and customer 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.

2-3



2-8. Alternatively, flat ribbon cable can be used, with some signal degradation, in
low-noise environments.

2-9. It is important that the ground side of each twisted pair be grounded. The
mating connectors (ELCO part number 00-6007-036-980-002 or equivalent) must be
wired by the customer. Interface signals are routed directly to and from the printed
circuit boards. Strain relief should be provided. Tables 2-1 through 2-4 list interface
connections. '

MULTIPLE TRANSPORT OPERATION

2-10. The Model 920 transport is provided with signal termination. The termination
impedance networks are all incorporated in 330 ohm, 220 ohm, and 220/330 ohm
resistor packs which plug into integrated circuit sockets. The 220/330 ohm pack is
mounted on the data PWB; the other on the control/servo PWB. For multiple
transport operation, simply remove the three resistor packs from their sockets on all
but the last transport.

2-4



LIVE GRD
PIN PIN SIGNAL
J 8 Select 0 (SLTO)
A 8 Select | (SLTI)
18 8 Select 2 (SLT2)
v 8 Select 3 (SLT3)
C 3 Sync Forward Command (SFC)
E 5 Sync Reverse Command (SRC)
H 7 Rewind (RWC)
L 10 Off Line (OFFC)
K 9 Set Write Status (WEN)
B 2 Overwrite (OVW)
D 4 Data Density Select (DDS)

Table 2-1. Interface Connections for Input Commands at Connector J101

LIVE GRD
PIN PIN SIGNAL
T 16 Ready (RDY)
M- 1 On-Line (ONLS)
N 12 Rewinding (RWDG)
U 17 End of Tape (EOT)
R 14 Load Point (LDP)
P 13 File Protect (FPT)
F 6 Data Density Select (DDI) Indicator
S - +5V (Optional)

Table 2-2. Interface Connections for Output Signals at Connector J10|
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LIVE GRD
PIN

3
Z

SIGNAL

< CHWmwIXVZ=Z2rmmo r
~

Write Data Strobe (WDS)
Write Amplifier Reset (WARS)
Read Threshold 2 (RTH2)
Write Data Parity (WDP)

Write Data 0 (WDO0)
Write Data | (WD1)
Write Data 2 (WD?2)
Write Data 3 (WD3)
Write Data 4 (WD4)
Write Data 5 (WD5)
Write Data 6 (WD6)

‘Write Data 7 (WD7)

Table 2-3. Interface Connections for Write Inputs at Connector J102

SIGNAL

LIVE GRD
PIN PIN
I A

2 B
3 C
4 D
8 J
9 K
10 L
13 P
14 R
15 S
17 U
18 \'

Read Data Parity (RDP)
Read Data Strobe (RDS) (NRZI only)

Read Data 0 (RDO)
Read Data | (RD1)
Read Data 2 (RD2)
Read Data 3 (RD3)

NRZl  Transport
(NRZ)

‘Speed ID (ISpeed)

Read Data 4 (RD4)
Read Data 5 (RD5)
Read Data 6 (RD6)
Read Data 7 (RD7)

Indentification

Table 2-4. Interface Connections for Read Outputs at Connecter J103

2-6




VOLUME |

SECTION Il
OPERATION

GENERAL

3-1. This section describes the Model 920 control switches and indicators, and it
provides operating instructions.

CONTROLS AND INDICATORS

3-2. Figure 3-1 shows the control switches 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 required for enabling the corresponding functions
are given in Table 3-1.

NOTE

The head, capstan, and guide-cleaning
procedures described in the Maintenance
Section must be performed daily to maintain
transport reliability.

—J
LOAD

PUSHBUTTON SWITCHES

|
&/(n OMENTARY)
[ —

L.E.D.INDICATORS

/

FWo

REV
TEST SWITCH MODIFIES FUNCTION OF
| __ OTHER CONTROL PANEL SWITCHES AND
INDICATORS.

TEST

920-1

Figure 3-1. Control Panel



LOADING TAPE

3-3. 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 used. 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. Press ON/OFF switch.

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

CAUTION
Ensure that tape is positioned correctly on all
guides, or tape damage may resulf.

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

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

e. Press LOAD switch and observe that tape is tensioned, as shown in Figure
I-1, and advances until BOT tab is positioned at photosensor. LOAD
indicator will illuminate, indicating transport is ready for use.

UNLOADING TAPE
3-4, To unload the tape, proceed as follows:

0.

NOTE

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

If power is off, press POWER switch and proceed to step b. If power is
on, start with step c.

Press LOAD switch to tension tape.

Press REWIND switch. REWIND indicator will illuminate, If tape is at
load point, tape will be unloaded from vacuum columns 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

LLOAD indicator illuminates. Press REWIND switch second time to
complete unload sequence.



CONTROL

OR

INDICATOR TYPE FUNCTION CONDITIONS

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

LOAD Momentary-Action Hluminates to Power restored af-
Pushbutton Switch indicate BOT tab ter being off. Loss
and Indicatfor is positioned at of tape tension.

photosensor.

ON LINE Momentary- Switches  trans- Initial Load: or
Action Pushbutton port to on-line Rewind  actuation.
Switch and mode. IHHumin- Transport in off-line
Indicator ates to indicate mode.  (ON LINE

transport is on- indicator off.)

line.

Second actuation Transport in on-line
switches = trans- mode. (ON LINE in-
port. off-line. dicator illuminated.)
Indicator off to

indicate transport

is off-line.

REWIND Momentary-Action Rewinds tape to Transport in off-line
Pushbutton Switch load point. RE- mode. (ON LINE
and Indicator WIND  indicator indicator off.)

illuminates during
rewinding; then
goes out.

Load indicator
itluminates to
indicate BOT is
positioned at
photosensor.
Second actuation
of REWIND push-
button unloads
tape.

WRT EN Indicator Hluminates to Tape reel with write

(Write indicate write enable ring installed

Enable) function may be mounted on supply

performed. hub.

Table 3-1. Controls and Indicators (Sheet | of 2) .
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CONTROL

OR
INDICATOR TYPE FUNCTION CONDITIONS
HI DEN (High Momentary-Action First  actuation Transport in off-line
Density) Pushbutton Switch (indicator ill- mode (ON LINE
and Indicator uminated): PE indicator off).
mode; second ac-
tuation (indicator
off): lower den-
sity (NRZI) mode.
FORWARD Pushbutton Switch Starts/stops tape Transport in off-line
and Indicator forward motion. mode (ON LINE
Hlurninates to indicator off).
indicate transport '
in forward mode.
REVERSE Pushbutton Switch Starts/stops tape Transport in off-line
and Indicator reverse motion. mode (ON LINE
Illuminates to indicator off).
indicate reverse
mode.
TEST Pushbutton Switch Selects alternate Transport in off-line

and Indicator

operational mode
for other
switches.

mode (ON LINE in-
dicator off).

Table 3-1. Controls and Indicators (Sheet 2 of 2)
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VOLUME I

SECTION IV
MAINTENANCE

GENERAL

4-1, This section contains periodic maintenance information, removal and
replacement instructions, and adjustment procedures. Table 4-1 presents the
preventive maintenance schedule. . : - _

CAUTION

If transport is to be sWung out from equipment
rack on hinges for maintenance operations,
ensure that the rack is mounted securely.

- Weight of transport in open position could upset
an inadequately mounted equipment rack. »

~ QUANTITY

MAINTENANCE FREQUENCY TO PROCEDURE

OPERATION (hours) “MAINTAIN PARAGRAPH
Clean Head, daily — 4-2
Guides, Roller 4-3
Guides, and ;
Capstan L »
Clean Tape “daily e 4-44
Cleaner _
Check Skew 500 — - 4-33 through 4-35,
Tape Tracking 4-38, 4-25 through
and Speed L 4-28 |
Replace Reel 10,000 3 4-19 |
Motors and o ‘
Capstan Motor

Table 4-1. Preventive Maintenance Schedule




CLEANING

4-2. CAPSTAN. For routine capstan cleaning use Freon degreaser, Type TF. (Do
not use Freon flux remover.) Wipe the capstan gently, using a lint-free, nonabrasive
wipe saturated with Freon. If the capstan is excessively dirty with tape or
oxide/binder deposits, it may be cleaned with a Q-tip slightly moistened with Inhibisol
(1,1,1 trichloroethane).

CAUTION

Do not clean capstan with motor running. If
inhibisol is used, do not touch capstan surface
or put tape on capstan for 5 minutes affer
cleaning, because Inhibisol softens capstan
coating temporarily. Do not use head cleaner,
‘Freon flux remover, alcohol, or other solvents
to clean capstan sleeves.

43, HEAD AND GUIDES. Clean the head, its associated guides, and the roller
guides with a lint-free, nonabrasive 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, or excess
solvent can cause increased ISV due to break-
down of bearing lubricant.

L4, 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. ' -

4-5, HOUSING. The dust door and control "pcm.el may be cleaned, as neéesscry,
with a good grade of commercial plastic cleaner. : . -

CAUTION

- To prevent permanent scrcxtchés, do not use
rough or abrasive material to clean the plastic
~dust door.

OPERATING VOLTAGE SELECTION

4-6. The Model 920 can be operated over a wide range of line volfages without’
changing the transformer taps. Two ranges can be used (95 Vac to 135 Vac and 190
Vac to 270 Vac) simply by changing the voltage selector PWB and the fuse. Both the
selector PWB and fuse are located in the power cord connector housing mounted in the
power supply chassis.

4-7. For the 95-Vac-to-135-Vac range, use a 6-ampere fuse and install the voltage
selector PWB so that the number 120 is the only number visible on the board. For the
190-Vac-to-270-Vac range, use a 3-ampere fuse and install the voltage selector PWB
so that the number 240 is the only number visible on the board.



i 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.

POWER SUPPLY CHECKS AND ADJUSTMENTS

4-8, UNREGULATED VOLTAGE CHECKS. Check unregulated voltages on the
power regulation portion of the control/servo PWB. Required values and tolerances
are listed in Table 4-2.

NOTE

When checking. voltages, ensure that input line
voltage is set to the correct value (See the
Installation Section).

VOLTAGE ~ RETURN REQUIRED
TERMINAL TERMINAL READING
- Jla-n . Ji4-2 +48(+ 15%)V
TP54 TP42-49 +15(+2.0, -1.0)V
(all grounds)

Table 4-2. Power Supply Unregulated Vol tages

4-9, 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 4-1. Refer to Table 4-3 and for each of the
power supplies listed, measure the voltage across the test points. :

TEST RETURN | ADJUSTMENT REQUIRED

SUPPLY | POINT TEST POINT POT READING
+5V TP50 TP42 - 49 R367 +5(:0.05)V
+12v ~ TP52 TP42 - 49 - o +12:0.5V
-12v TP53 TP42 - 49 — ~12(+0.5)V
-5V TP5]  TP42- 49 — -5(+0.25)v
+12v J7-9 TP42 - 49 — : +12(:0.5)V
-12v J7-6 TP42 - 49 - -12(:0.5)v

Table 4-3. Power Supply Regulated Voltages

4-3



2-026

am IDSIIR
I3 Yr e =g -]
O OOTP41 | 9]
==
o) TP37
TPY 0,{ 0 819‘38J
oTP42 P25 P26 O TPRY o el || |2 P32 OTP39
TP1TP2 TF5 TP9 Tarea o o
[ TP48
o) 00000 o P22 o
TP7 TP11 TP23 TP52
O O TP18000TP20 P30 O
TP6 TP10 TP19 o TP51
—_— TP21
P27 P AR-
o. 0. 0. O
= = b=
o TP25 Cc00O0 TP530
TP43 o
[.__‘ TPS50
O Nmaemeed
TP26 P3
o
TPas le) P7
TP27
(o]
0 TP28 U
D TP12 TP290C D 0 0
p2g9 Y1 O
P12 P28 TP36 TPh7? TPUY
i O
P1h
(o]
TP54

|
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REMOVAL AND REPLACEMENT OF PARTS

4-10.  Cipher transports are designed to operate for long periods of time without
requiring adjustment. In the event a mechanical adjustment is required, return the
unit to the Cipher factory, or use the following procedures for removal and
replacement of damaged or defective mechanical parts.

WARNING

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

4-11.  PUSHBUTTON/INDICATOR. The pushbuttons are extremely long-lived,
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 for service center repair of the PWB. Replace the
PWB as follows: o : '

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.

d. 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.

e. Install replacement switch PWB assembly in reverse order of removal.

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

4-12, SINGLE-EDGE TAPE GUIDE. Replace a damaged or worn single-edge tape
guide (Figure 4-2) or one of its parts, as follows:

a. Loosen three press-lock fasteners and open bottom vacuum column door.

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

¢. Replace defective part, reassemble parts in accordance with Figure 4-2,
and secure to base plate with mounting 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 surfcce, which
must be the surface against which tape rides.

4-5
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CAP SCREW

GUIDE WASHER
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= TAPE GUIDE
=
POLISHED =
SIDES = GUIDE WASHER
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SPRING NN | |
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7 SINENE MACHINING
BASE o Q
NER
NS

Figure 4-2. Single-Edge Tape Guide

4-13. ROLLER TAPE GUIDE. The roller tape guide should not require replacement
during the life of the tape transport. However, if it becomes necessary 1o replace a

damaged or defective roller guide, the complete assembly must be changed as a unit.
Proceed as follows:

0'

. b..

C.

Loosen three press-lock fasterers and open side vacuum column door.

Remove screw securing defective roller guide. Carefully wi’rhdrdw 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 4-3, before tightening

7 SCrew.

No adjustmen’ré are required.
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Figore 4-3, Roller que Guide

4-14. TAPE SENSOR. The complete EOT/BOT sensor assembly is built and tested as
a smgle unit and must be replaced as such. Remove and replace as follows.

q.
b.
c.

€.

f.

* Unplug electrical connector from confrol/servo PWB.

Remove four screws securing head cover to head cover standoffs.

Remove three screws securing sensor brocke’rs and cable clamp to front

of base plcn‘e.

Pull wires and connector carefully through hole provided and remove
sensor from base plm‘e. : R

Install replocement 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. ‘

No electrical adjustments are required.

4-15. REEL-HUB GRIP RING. Rémove and replace the reel-hub grip ring as

follows:

a.

b.

Lift reel lodk lever to unclamp grip ring.

Pull old grip ring out of hub groove aond remove.

4-7



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

CAUTION

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

4-16. REEL HUB. Replace and adjust the supply or takeup reel hub as follows
(Figure 4-4): :

NOTE

Before removing, replacing, and/or adjusting
takeup reel, remove attaching screws of surface
plate and face plate and lift off plates.

a. Loosen socket-head screws and remove hub,

b. Install replacement hub on shaft to obtain dimension shown in Figure 4-4,
and tighten socket-head screws. .

c. Mount reel of tape on transport, thread tape, and place transport 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. : ‘

SUPPLY REEL HUB
TAKEUP REEL HUB

~FACE PLATE

SURFACE PLATE

Sy o) G_(QJ CA;’I',SURFACEﬂJ 5 ’ -»0.471(;?.03)
Nz |

V.

1.140

P77 XA
~

L1

¢

L]

L]

SOCKET-HEAD
920-5 SCREWS

Figure 4-4. Reel Hub, Showing Adjustment Dimension
e. Using right-angle Allen wrench capable of applying 30 inch-pounds of

torque, tighten socket-head screws securing hub as tightly as possible.
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4-17. HEAD ASSEMBLY. Remove and replace the head assembly in accordance
with the following procedure: :

e,

- NOTE

Hard-faced heads are very sensitive to tape
wrap angle. After installing new head, lapping

tap

performance.

may be required for optimum head

Lapping tape and complete

instructions may be obtained from Cipher by
ordering Lapping Tape Kit P/N 154036-101.

Remove fo

r screws securing head cover to head cover standoffs.

Loosen three press-lock fasteners and open bottom vacuum column door.

Unplug head

electrical connectors from read/write PWB.

Remove four screws securing head assembly to base plate (Figure 4-5).

One
insi

NOTE

of four mounting screws is a small screw

de azimuth screw.

Withdraw head assembly, carefully feeding wires and connectors through

hole in base

Feed wires

through hole,

head screws
adjustment
azimuth adj

plate.

and connectors of replacement head assembly carefully
and secure head assembly to base plate with three socket-
not used for azimuth ddjustment. Thread outer azimuth

screw into head assembly mount (Figure 4-5), and thread inner
ustment screw loosely into it.

 Make skew adjustment in accordance with paragraphs 4-33 through 4-35,

4-9



INNER AZIMUTH
ADJUSTMENT SCREW

HEAD

OUTER AZIMUTH
| / ADJUSTMENT SCREW

SCREW (2)

1920-6
Figure 4-5. Head Assembly Adjustments

4-18. CAPSTAN. Replace a damaged or defective capstan 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 4-6), and tighten screw. This will cause capstan sleeve to be
pulled from motor shaft.

10-32 X 1 IN. SCREW

14" OPEN-END WRENCH

CAPSTAN

/

MOTOR SHAFT

920-7
’ Figure 4-6. Capstan Removal
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b. Install replacement capstan over motor shaft until resistance is felt.
Insert |/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 to be pulled onto motor
shaft. Tighten screw until capstan is centered evenly in vacuum column
opening (see Figure 4-7).

b CAUTION

Avoid contact with sensitive tape driving
surface of capstan sleeve. Damage to this
surface will cause erratic performance and
render capstan sleeve useless.
' 6-32 X 1/ IN. SCREW
CAPSTAN

A :\ A

' jVACUUM COLUMN

DOOR [
1
VACUUMCOLUMN I 4
OPENING E OPENING
] [ ]
MACHINED :
REFERENCE  OTOR SHAFT .075
SURFACE N\

920-8 —
Figure 4-7. Replacement Capstan Positioning

c. Mount reel of tape on transport, thread ’rope, and place in load mode.
Check overall capstan performance and adjust if necessary in accordance
with paragraph 4-38, steps g through i.

4-19, | CAPSTAN MOTOR ASSEMBLY Remove and replace the capstan motor
assembly, proceed as follows:

" d. Dlsconnecf power cord from fcpe frcnspor’r

b. Remove ccxps’rcm sleeve from ccpston motor shaft as specnfled in
paragraph 4-18. :

~¢. Unplug capstan motor and tachometer connectors from control/servo

d. Remove three screws and motor clomps securing capstan motor to bcck ‘
of machine. Withdraw motor.

e. Install replacement capsfon motor assembly in reverse order of removal.
f. Adjust capstan sleeve height and capstan motor tilt as specified in
paragraph 4-18 and paragraph 4-38, steps g through i. Adjust capstan

motor speeds, ramp times, and offset as specified in paragraphs 4-25
through 4-29.
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4-20. VACUUM VALVE MOTOR ASSEMBL.Y. Remove and replace the vacuum valve
motor assembly as follows:

0.

b.

C.

Disconnect power cord from transport.

Remove right-side -vacuum column floor assembly following procedure
presented in paragraph 4-44.

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

Loosen two setscrews securing valve cord to motor shaft.
Remove screws, washers, 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.

. Replace valve motor assembly in reverse order or removal. When

tightening setscrew make sure valve rotor does not bind or drag against

" “valve housing or housing mounting screw. Note Thot motor mounting

~ bracket hcs sloh‘ed holes for cxd;uslmenf

4-21. VACUUM BLOWER Remove and re-plcxce the vacuum blower as follows:

a.

b.

Dlsconnecl power cord from trcmsporl.
Remove cover from blower moun’n ng brccke‘r

Disconnect vacuum blower wires l'rom terminal block and capacitor.
Note colors and posmons of w:res.

Remove screws, woshers, and lockwoshers securing vacuum blower to
mounting bracket. Support blower securely to prevent it from follmg
when mounting screws are removed. Install replacement blower in
reverse sequence of removal. Be sure to compress rubber/foam gasket '
between vacuum blower face cmd top plo‘re to ensure airtight seal. .

4-22. VACUUM VALVE ASSEMBLY. Remove and replace the vqcuum | valve

assembly as follows.

a.

- b.‘

c.

T

R

Remove vacuum blower as specnfred in porogroph ll-ZI

,Remove vacuum column- floor/frclnsducer cssembly as spec;fled in
- paragraph 4-44, : :

Loosen two setscrews securing valve cord lo volve mo’ror shoﬁ‘

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

4.-12



NOTE

Ensure that valve pin does not slide out of
housing. If valve is to be reused, protect it

- carefully from damage that might cause
binding. Clean parts thoroughly before
reassembly, using Inhibisol.

e. Clean RTV sealant off mating surface of top plate.

f. 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 tfightened. Insert valve pin into
housing fully before attaching housing to top
plate to keep mounting screws from damcngmg
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
ze’rscrew securely and recheck for binding and
rag.

g. When valve assembly is ms’ralled and functions without bind or drag, seat
with RTV. ‘

4-23.  VACUUM SENSE SWITCH ASSEMBLY Remove and replcce the vacuum sense
switch assembly as follows:

a. Unplug power cord from tape ’rmnspor’r.

b. Unplug vacuum sense connector from éontrol/servo PWB.

c. Remove screws, washers, and Ioékwashers securing switch assembly to
top plate casting, and withdraw switch. Clean RTV sealant off mating

surface of top plate casting.

d. ’Apply small bead of RTV around nozzle of new switch assembly, and
replace switch in reverse order of removol procedure.

4-24, POWER SUPPLY ASSEMBLY. Remove and replace the power supply cssembly‘
as follows:

a. Unplug power cord.

~ b. Remove four screws and lockwashers securing cover to power supply
chassis, and withdraw cover.
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c. Remove four screws and lockwashers securing cover to vacuum blower
mounting bracket, and withdraw cover,

d. Pull Fast-On terminals of f power switch lugs. (Wires are number coded.)

e. Remove power supply leads from terminal block and Optoisolator located
on vacuum blower mounting bracket. (Wires are number coded.)

f. Unplug power supply connector from control/servo PWB.

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

h. Install replacemenf power supply in reverse sequence of above steps.

i. Before applying power, verify that volifoge selector PWB and correct fuse
are properly installed with reference to power source voltage. (See
- paragraph 4-7.)

jo Check power supply voltages in accordance with paragraphs 4-8 and 4-9.
CAPSTAN SERVO ADJUSTMENTS

4-25. DC OFFSET ADJUSTMENT Connect a digital voltmeter to pins | and 2 of
connector P8, and adjust potentiometer R250, on the control/servo PWB (Figure 4-1),
for 0 + 0.05 Vde. .

4-26. COARSE SPEED ADJUSTMENT. Make a coarse adjustment of speed using the
following procedure:

a. Monitor tachometer output voltage at TP 27, located on capstan servo
portion of control/servo board. (See Figure 4-1 for locoﬁon of test
pomts ) o

b. With transport in off-—lme mode (ON LINE lndlccl’ror nof lllummofed), press;
FWD pushbutton switch. ,

c. Adjust forward po’ren‘riome?er R244 until vol‘rogé at TP' :27 is
cpproximm‘ely +2.5 Vdc at a speed of 125 ips. ,

d. Press FWD pushbutton swn’rch to srop ’rope mo‘non, then press REV
pushbutton switch, : :

e. Adjust reverse potentiometer R243 until volrage at vTP 27 is
- approximately -2.5 Vdc for a speed of 125 ips. .

f. Press REV pushbutton switch to stop tape motion.

4-27. FINE SPEED ADJUSTMENT. If desired, a speed adjustment with an accuracy
of 2% can be obtained with the use of the strobe disc (Figure 4-8) mounted on the
capstan. (If not included on the transport, order Cipher Part No. 755005-401.) With
the transport in off-line mode, press the FWD pushbutton switch. 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 press
the REV pushbutton switch and adjust using reverse potentiometer R243.

4-14



920-3

Figure 4-8. Strobe Disc

4-28. ALTERNATE FORWARD AND REVERSE FINE SPEED ADJUSTMENTS.
Measure and make a fine adjustment of ’mpe speed as follows:

a.

C.

LLoad known-density master skew tape on transport. Connect counter to
TP 10 on dual-mode data board (Figure 4-9). :

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

Adjust forword speed control pofem‘lometer R244 on capstan servo
portion of control/servo board to obtain appropriate data rate of 100K
bits per second (at 800 bpi, 125 nps)

Press FWD pushbutton switch to sfop tape motion.

Press REV pushbuh‘on switch.

Adjust reverse speed con'rrol po’ren’nometer R243 to obtain appropriate

data rate in step C.-

Press REV pushbutton switch to stop tape motion.

_'Readjust ramp time in accordance with paragraph 4-29.
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4-29. RAMP ADJUSTMENT. Mdake this adjustment while starting and stopping the
tape motion and observing the ramp in both forward and reverse modes. This can be
done with the fransport on line while writing blocks of data or off line by using the
autocycle test mode (paragraph 5-3).

a. Use oscilloscope to monitor ramp tachometer test point TP 27 on
control/servo board with respect to ground.

b. Trigger oscilloscope with run command m‘ U-89 pin 2.

~¢. Adjust ramp potentiometer R242 to obtain ramp time of 3 ms at 125 ips.
(See Figure 4-10.) ‘

| | RUN L
TEST POINT -~
/| -~ RAMP GENERATOR \
RAMP ' :
TEST POINT - : y
| START RAMP : STOP RAMP

© 920-11 4
Figure 4-10. Ramp Adjusfménf Traces

DUAL MODE DATA BOARD INITIAL SWITCH SETTINGS
4-30. Refer to Tables 4-4 and 4-5 for all switch settings and functions.

4-31. Before making adjustments on the data PWB, set the switches initially to the
following positions: .

a. Swn‘ch t, posmons | and 2 bo‘rh closed

b Swn’rch l, posmons 3 and 4 see chle 41y for posmon versus transport
tape speed. : , .
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CRYSTAL

TAPE SPEED FREQUENCY SWITCH |
(ips) (tAHz) Position 3 Position 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 4-4. Tape Speed‘ Crystal Frequencxes gnd Switch | Settings

c. Switch I, positions 5 through 7: all open; position 8: closed.

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

e. Switch 2, position 4: closed.

f. Switch 2, position 5: open.

g. Switch 2, positions é and 7: see Table 4-5.

h. Switch 3, position |: open.

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

CAUTION

With pushbutton SW4 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 erasure.

NOTE -

Switch 3, positions 3 and 4, muéf-be closed for
the Model 920.




POSITION FUNCTION
| 2 Skew Gate
Open Open Skew Gate = 12%
Open Closed Skew Gate = 25%
Closed Open Skew Gate = 37%
Closed Closed Skew Gate = 50% (Normal Operation).
3 4 NRZI Read Clock Frequency
- Open , Open Not Allowed
Open Closed Running Freq = 1/2 Crystal Freq
Closed “Open ' Running Freq = Crystal Freq
Closed Closed - Not Allowed
5 6 : Write Clock for write-all-1's in test
mode. S
Open Open Disables clock _
Open Closed Provides NRZI write clock (800 fci) in
test mode.
Closed Open =~ A Provides PE write clock (3200 fci) in
test mode.
Closed Closed Not Allowed
7 Skew Test
Open S For normal operation. }
Closed ' - To view skew at TP 10 in skew test.
8 I Speed Status
Open - Selects low speed status,
Closed ' - Selects high speed status.
SWITCH |

Table 4-5. SwiTch’.Sef‘ﬁngs for Testing and Options (Sheet | of 3)
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POSITION

FUNCTION

Board Select

 Open
Closed

Normal operation

Forces transport select signal true for
testing purposes. Overrides normal
select,

2 3 Test Mode Density Select.
Open Open Normal Operation Density Select.
Positions 6 and 7 determine density.
Open Closed Forces PE mode. Overrides normal
' Operation Density Select (positions 6
and 7).
Closed Open Forces NRZl mode. Overrides normal
o : Operation Density Select (positions 6
» and 7). ’
Closed Closed Not allowed
4 5 Threshold Detect
Open Open Low threshold detect
Open Closed Normal threshold
Closed Open Normal threshold
Closed Closed High threshold
6 7 Normal Operation Density Select.
Overridden by positions 2 and 3
Open Open Low density
Open Closed Control/Servo density select .
Closed = Open High density
Closed Closed Not allowed

SWITCH 2

Table 4-5. Switch Settings for Testing and Options (Sheet 2 of 3)




POSITION

FUNCTION

Write Reset signal routing.

Open

Closed

This position is for Models 70X-80X
and Model 100X Compliance Arm
Tape Transports.

This position is for Mode! 910 and 920
Tape Transports.

Write Current

Open

Closed

This position is for Models 70X-80X
and Model [00X Compliance Arm
Tape Transports. ‘

This position is for Model 910 and 920
Tape Transports.

3 4

Voltage Regulator Operation.

Open Open
Closed

Open
Closed

Open
Closed
Closed

Allows voltage regulator operation in
70X-80X and 100X Compliance Arm
Tape Transports.

Not Allowed
Not Allowed

Bypass VRI and VR2 for Model 210
and 920 transport operation.

SWITCH 3

POSITION

FUNCTION

Open -
Closed

Normal Operation

Write all I's in PE or NRZI in test
mode.

SWITCH &4

- WARNING

With Switch 4 closed (pressed), all tapes are
write enabled and file protect is inoperative.

Table 4-5. Switch Settings for Testing and Options (Sheet 3 of 3)

4-21




READ GAIN AND SKEW ADJUSTMENTS

4-32.

4-33.

920-12

NRZI. Adjust NRZ! read gain as follows:

a. Change switch settings as follows:

Coe

€.

’ f .

(1) Switch I, position é: closed.

(2) Switch 2, position I: closed.

(3) Switch 2, position 2: closed.

NOTE

Switch settings, on the data board for test
mode, override the front panel HI DEN
indicator. '

See Figure 4-9 to connect os'cyilloscope to TP 30 and to ground.

Press FWD pushbutton switch (indicator illuminates).

Start writing all-1's by pressing and holding pushbutton SW-4. File
protect is inoperative. :

Adjust gain potentiometer R203 to obtain 8-volt reading (peak-to-peak)
on oscilloscope. This adjusts gain for Channel P.

Repeat for Channels 0 through 7, using TP 31 through TP 38 and R204
through R211, respectively.

NRZI WRITE SKEW VERIFICATION. Check NRZI write skew as follows:

d.

b.

Close position 7 of switch I. .‘

Connect oscilloscope to TP 10. Proper waveform is shown in Figure 4-11.

A SHOULD BE 10% OR LESS OF B

et A ——]

Figure 4-11. Skew Pulse at TP 10
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4-34.  PHASE-ENCODE READ GAIN VERIFICATION. Check PE read levels as

follows:
a. Make the following chcm.ges in switch positions:

(I) Switch 1, position 5: closed.

(2) Switch I, position 6: open;

(3) Switch 1, position 7: 6pen.

(4) Switch 2, position 2: open;

(5) Switch 2, position 3: closed.

NOTE
Switéh settings, on the data board for test
. mode, override the front panel HI DEN

indicator. AR

‘b. Press FWD switch (indicator illuminates).

c. Start writing all I's by pressing and fwolding pushbutton Switch 4. File
protect is inoperative.

d. Verify 4~volt reading (peak-to-peak) at TP 30 through TP 38.
4-35. HEAD AZIMUTH ADJUSTMENT. Adjust read skew as follows:
a. Re‘furn all switches to initial settings (pérogrcxph 4-31).
b. Close switch |, position 7, qnd swiféh 2, positions | and 2.
' c.‘ Load and tension 800-bpi master skew tape.
d. Connect oscilloscope to TP 10 on data boord (Figure 4-9) and ground

e. With Tronsporf in off—llne, Iow-densn‘y mode (ON LINE and HI DEN
indicators extinguished), press FWD pushbutton switch.

f. Adjust azimuth screws (Figure 4-5) on head mounting plate so that
- outputs of all tracks, as monitored at TP 10, fall within 10% or less of
byte-to-byte period in forward direction, and 12% in reverse direction.
(See Figure 4-11.) Outer azimuth screw bears against transport mounting
plate and pivots head assembly outward. Inner azimuth screw threads
into transport mounting plate and pulls head ossembly inward. Inner

. screw also serves to lock odJustmen’r

4-36. Return PWB to normal operating mode by setting all switch positions in
accordance with paragraph 4-31. :



CAPACITIVE TRANSDUCER ALIGNMENT

4-37. This alignment procedure requires the use of the diagnostic test procedure
described in Sechon V, paragraphs 5-5 through 5-14. Align the capacitive transducers

as follows:

d.

C.

f.

Observ marks on facade at following points: on takeup column, at 1, '/4
and | l zl-mch distances from right edge of ?loss, on supply column, “at 2,
|/4 and 12 /2—|nch distances from top edge of glass.

NOTE

Diagnostic test programs 4 through 7 are used

in this alignment procedure, and the diagnostic

test procedure must be sequenced through test

programs | through 3 to access 4. See
 paragraphs 5-5 fhrough 5-14,

During diagnostic test 4, load a full lOl/j' reel of 1.5 mil tape
opproxnmafely 10 ft pos’r BOT marker.

Incremen’r test diagnostic to test 5 by pressing LOAD ‘pushbuﬁon switch
once. LOAD and REWIND mdu,o’rors will illuminate.

NOTE

Restrain takeup and supply reels by hand or
masking tape to prevent excessive tape from
entering vacuum column. Position tape loop at
center of each column.

Adjusf zero-odjusfmem‘ potentiometers R189 (supply servo) ond R188
(takeup servo) on control/servo PWB (Figure 4-1) until REV and TEST
Iamps, respectively, change state (illuminate if previously ex’nngwshed or
vice versa). Adjustments are correct at these pom’rs.

Press LOAD pushbutton switch to increment tesf to dmgnoshc to test 6
(REWIND and ON LINE indicators illuminated). This test is used to GdJUS'I'
supply and takeup servo gains for forward tape motion.

Move tape to mark at bo’r’rom of supply transducer column and to mark at
right-hand side of takeup transducer column. Adjust potentiometer R190
for supply servo gain and R191 for takeup gain until TEST and REV lamps
change state. Note posmons of potentiometers.

Press LLOAD pushbutton switch to increment test diagnostic to test
program 7 (LOAD, ON LINE, and REWIND indicators illuminated). This
program is used fo set gain odjusfment po’ren’nome’rers for reverse tape
motion. :

Move tape to top mark in supply transducer column and to left-hand mork

in takeup transducer column. Adjust potentiometers as in step f, nohng
positions of potentiometers.
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i

Readjust gain potentiometers to positions halfway between those noted in
steps f and h.

Check adjustments by loading a full 10- I/2 " reel of tape until an

approximately equal mass of tape is obtained on both reels. Stop the tape
motion and trim the offset for both the supply and take-up null points.

MECHANICAL ADJUSTMENTS

4-38. TAPE PATH ALIGNMENT. See Figuré 4-12 and align the tape path using the
following procedure: :

a.

b.

C.

Remove f oche,‘ head cover, and EOT/BOT cover.

Adjust takeup and supply reel hubs to proper heights, as shown in Figure
44, ' _

Mount reel of tape, thread transport, and load tape. Before running tape,

“adjust EOT/BOT reflector parallel to and approximately 1/32-inch from

tape. 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 accordance with
paragraph 4-18 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 slightly, loosen mounting
screw farthest from head and guides, and install mylar shim(s) between
motor and top plate as shown in Figure 4-13. Adjustment is correct when
no shift is visible when tape direction is changed and all screws are
securely tightened. -

If tape moves toward top plate when running forward, capstan sleeve
must be tilted toward head and guides. Slightly loosen two motor
mounting screws closest to head and install mylar shim(s) between motor
and top plate, centering shims 180, from screw indicated in Figure 4-13.
Adjustment is corrected when no shift is visible .when tape direction is
changed and all screws are securely tightened.
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Figure 4-12. Tape Path Alignment
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920-14 |

TOP PLATE

N\

CAPSTAN MOTOR

e

SCREW (3 PLACES)

|

SHIM(S)

POWER SUPPLY ASSEMBLY

Figure 4-13. Motor Tilt Procedure

" Run tape forward and reverse to verify that tape is centered on reels and

on capstan sleeve and that it does not shift or curl on any of tape guides
or rollers. :

Check read gain levels using the proéedure in porc.graphs 4-32 and 4-34.
Adjust head ozirﬁufh as outlined in porogroph 4-35,

Reinstall facade, head cover, and '.EO‘T/BOT cover.

4-39. REEL HUB ADJUSTMENT. See Flgure l|~llt and GdeST the reel hub as follows:

b.

C.

g.

Remove fope reel and leqve lock open.

If lock has free play in open position, loosen locknut on odjus’rmem

‘setscrew.  Turn adjustment setscrew into spacer unhl free play is

removed, and tighten down Iocknut

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 necessory to hold Iock

" parallel ’ro top of cap in closed position..

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

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

Perform steps ¢ and d.

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

Hub compression ring contains oily preservative
which tends to ooze out through pores and make

"~ surface oily. Ring should be cleaned
periodically with isopropyl alcohol to prevent
tape reel from slipping.

LOCK,
SET SCREW | DOWEL PIN
ADJUSTABLE SPACER
BUTTON-HEAD SCREW A ¥

920-15

N COMPRESSION RING

BASE

REEL HUB CAP _ |

CAP SCREW
Figure 4-14. Reel Hub Assembly ‘

REPLACEMENT OF ELECTRONIC ASSEMBLIES

4-40.
441,

" b.

442,

These instructions provide a logical procedure for replacing assemblies.

CONTROL/SERVO BOARD. Replace the con‘rrol/servo_board as follows:

d.

e

d.

e.

f.

g.

E » Reconnect all cobles.

Dlsconnec’r all cables from board.

¢

Remove screws from corners of moun’rmg brocke‘t as shown in Flgure ls-
15. _

Slide boord out of top and bof’rom mounhng brocke’rs.

-Slide in replacement board and screw bracket back ’roge’rher at corners.

RO

Turn on power cnd check power supply vol'fages. .

Adjust The capstan servo, ramp time, and capacitive transducer in
“accordance with paragraphs 4-25 through 4-29 and l}-37

DUAL MODE DATA PWB. Replace the data PWB as follows:

d.

Remove two screws securing PWB to unhinged standoffs.

b. Swing PWB out on standoff hinges and carefully remove head connectors

and power/signal cable.
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MOUNTING BRACKET

CORNER BRACKET
SCREW

CONTROL SERVO

ASSEMBLY
R / .

MOUNTING BRACKET

CORNER BRACKET SCREW
920-16
Figure 4-15. Control/Servo Board Removal
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c.
d.

e.

Support PWB and remove two screws securing board fo hinged standoffs.
Replace PWB in reverse sequence of removal.

Adjust new data PWB in accordance with paragraphs 4-30 through 4-36.

4-43, FILE PROTECT SENSOR. The complete file protect sensor is built and tested
as an assembly and must be replaced as such. Remove and replace 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 0.1 inch. No electrical adjustments are
required.

n-n4, VACUUM FLOOR/TRANSDUCER ASSEMBLY. The Model 920 transport has
two vacuum floor assemblies (supply and takeup) to which one transducer assembly is

bonded. Determine which vacuum floor assembly is at fault, and replace the complete
assembly as follows:

C.

€.

NOTE

Vacuum floor assemblies consisting of a vacuum
column floor and a transducer assembly can be
returned to factory for repair at a nominal
charge.

Determine which assembly is at fault. Unplug corresponding connector
body from control/servo PWB. Remove cable from connector body using
Molex Tool Part No. HT-2038. :

Loosen three press-lock fasteners securing defective vacuum
floor/transducer assembly.

Remove screws securing four vacuum column walls and vacuum floor as-
sembly to top plate. Save any shims under wall or vacuum floor assembly.

Lift floor/transducer assembly carefully from top plate. (When removing
bottom floor/transducer assembly, take care not to damage capstan
sleeve.) Disconnect silicone tubing from tee assembly in vacuum
column. Feed transducer cable through rubber grommet, and remove
complete assembly.

Install replacement floor/transducer assembly in reverse order of
removal. Push silicone tubing back over tee assembly, checking that all
other tubing connections in vacuum column have not been disturbed.
Replace any shims removed in step ¢ or d.

Before tightening screws that secure vacuum column walls, ensure that
capstan sleeve does not rub on wall (in bottom vacuum column) closest to

it and that roller guide does not rub against wall closest to it inside
vacuum column,
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g. Insert cable contacts into connector housing, as shown in Top Assembly
Drawing No. 155000-998 (Section VII), and plug connector into
corresponding control/servo PWB. :

h. Adjust the capacitive transducer as specified in paragraph 4-37.
REMOVAL AND REPLACEMENT OF ELECTRONIC PARTS AND COMPONENTS

4-45. Select replacement parts and components from the parts list in the
engineering drawing package provided with the equipment. Observe the following
special procedures for removing and replacing parts on printed circuit boards:

CAUTION

To prevent excessive heat from damaging
printed circuit boards and components,
especially semiconductors, use a soldering iron
rated at not more than 40 watts or 600 degrees
F, and do not heat solder for more than 10
seconds.. When soldering, always use heat sink
(alligator clip, long-nose pliers, etc.).

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

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

NOTE
Do not alter wiring or layout.

4-46. MULTIPLE-LEAD COMPONENTS. Follow instructions in paragraph 4-45 for
removal of a defective two- or three-lead component. Bend the leads on the
replacement component to the proper shape and install. Heat may be applied to either
side of the printed circuit board, as necessary.

4-47, MULTIPLE PIN COMPONENTS. Remove and replace multiple-pin
components, including integrated circuits as follows:

CAUTION

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

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

b. Remove lead ends and solder from holes in board in accordance with
instructions in paragraph 4-45.

c. Straighten leads in replacement component for insertion in board and
install.
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PROGRAMMING WRITE DESKEW PROM

“4-48, Inscribed on the tape head of the Cipher Model 920 transport is an eight-digit
code which describes the deskew pattern to be programmed into the write deskew
PROM (U90, Drawing No. 154040-009) tc 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 reference channel. The numerical value of each digit of the
code corresponds to the address of its channel for which a 0 must be programmed into
the PROM.

4-49, Tables 4-6, 4-7, and 4-8 illustrate bit maps of programmed PROMs required
for three different hypothetical head codings. Column heading numbers correspond to
head channel numbers (except for 2). Each | in the tables represents a logic high, and
each O represents a logic low. Note that there is one and only one 0 in each bit
column and that there are no O's from address |0 to address IF. There may be none,
one, or more than one 0 in each of addresses (rows) 00 through OF.

4-50. PROCEDURE. To program a PROM with a specific code, proceed as follows:

a. Obtain unprogrammed PROM, Cipher Part No. 203565-123 (825123 or
- equivalent).

b. Note code on tape head with which PROM is to be used.

¢. Program PROM in accordance with manufacturer's specifications to
obtain logic lows at address/bit locations indicated by code and logic
highs at all other locations.

NOTE

Most PROM distributors are eq.uipped to
program PROMs.,
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Table 4-8. Bit Map,
Code 77777777

Table 4-7. Bit Map,

Code 23456789

Code 6789A987
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VOLUME |

SECTION V
TESTING AND TROUBLESHOOTING

TESTING

5-1. The Model 920 transport incorporates three separate types of internal testing
facilities called self-test, test mode operation, and diagnostic mode operation. These
facilities are accessed with contro] panel pushbuttons to provide detection of certain
fault conditions and to provide alignment and test aids for preventive maintenance.

5-2. SELF TEST. During power-up operation, all indicator lights on the control
panel are illuminated for approximately one second. If all indicators are off 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 remain illuminated, a defective RAM is indicated.

5-3. TEST MODE OPERATION. Use off-line operation of the Model 920 in the test
mode to adjust start and stop ramp times and to verify proper operation of the
servos. To access the test mode, power up the transport and load a reel of tape.

5-4, Refer to Figure 3-1, which illustrates the controls and indicators of the Model
920, and use the following switch sequences to activate the various functions of the
test mode.

a. Press TEST and FWD pushbutton switches momentarily.  Transport

 performs alternate forward and stop operations to permit adjustment of
start/stop ramp times. (See paragraph 4-29 for adjustment procedure.)
To terminate test, press FWD pushbutton switch momentarily. FWD
indicator turns off and transport stops. ,

b. Press REV pushbutton switch momentarily. Transport performs alternate
reverse and stop functions to check start/stop ramp times. (See
paragraph 4-29.) Press REV pushbutton switch momentarily to terminate.

c. Press FWD and REV pushbutton switches momentarily while in TEST
mode. Tape moves forward two unit times and reverse one unit tfime,
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
simultaneously, starting, stopping, and turning in same direction.



5-5. DIAGNOSTIC MODE. The diagnostic mode is designed to aid troubleshooting
by helping to locate and isolate fault conditions. This mode provides for verification
of proper servo and sensor operation, for diagnostic functions, and for transducer
alignment.

5-6. The upper three indicators on the control panel indicate in binary notation the
number of the test being performed (refer to Figure 3-1). The value of LOAD is |, ON
LINE is 2, and REWIND is 4. For example, if ON LINE is the only one on, the test is
number 2; if all are on, it is number 7. The remaining indicators are used to confirm
proper operation of most of the major circuits in the transport.

5-7. To access the diagnostic mode, switch transport to ON and unload any tape.
Press pushbutton switches TEST, FWD, and WRT EN simultaneously and hold; then
press and hold in the LOAD pushbutton switch for 2 to 3 seconds. The LOAD indicator
illuminates, after a slight delay, when test | is accessed.

5-8. 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 detected, since the reel for a servo with reversed
polarl'ry will rotate in the opposite durechon of the copsmn motor.

5-9. To terminate this test, press the LOAD pushbuf’ron switch momenfonly. The -
LOAD indicator turns off and ON LINE illuminates, indicating that Test 2 is accessed.

5-10. Test 2. Only the supply servo is activated in this test. Ifs purpose is to check
operation of the write enable, file-pro'rec#, EOT, and BOT sensors and their
electronics. The supply reel rotates in one direction. The displays that indicate the

proper function or malfunction of BOT, EOT, quadrature phase 0, and phase | are
listed in Table 5-1.
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- FUNCTION

DISPLAY

The BOT sensor detects reflected
light and BOT electronics are
operating.

No reflected BOT light (tape in path)
or inoperative electronics.

The EOT sensor detects reflected
light and EOT electronics are
operating.

No reflected EOT light (tape in path)
or inoperative electronics,

Quadrature phase 0 sensor detects
reflected light and electronics are
operating.

Phase 0 sensor not detecting reflected
light. ‘
Rotating hub causes above two

functions to alternate.

Quadrature phase | sensor detects
reflected light and electronics are
operating.

Phase | sensor not detecting reflected
ligh’r_-. )

Rotating hub causes above two
functions to alternate.

An illegal phase change has occurred
or an illegal phase relationship exists.

TEST indicator illuminates

TEST indicator off

REVERSE indicator illuminates

REVERSE indicator off

~HI DENSITY indicator off

: HI DENSITY indicator illuminates
HI DENSITY indicator flashes

FORWARD indicator off

FORWARD indicator illuminates
FORWARD indicator flashes

WRITE ENABLE indicator
: _,.illuminofes

. Table 5-1. Photo-sensor Functions
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5-11.  To terminate Test 2, press the LOAD pushbutton switch momen’rdrily. LOAD
and ON LINE indicators illuminate, indicating that Test 3 is accessed.

5-12. Test 3. This test is for diagnostic and repair purposes only. The rewind
copstan circuitry is activated, and the capstan ramps up in a clockwise (rewind)
direction, stops, and repeats this procedure unfil the test is terminated. Momentary
actuation of the LOAD pushbutton switch at this point illuminates the REWIND
indicator (LOAD and ON LINE off), accessing Test 4.

5-13.  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 press the LOAD
pushbutton switch to load the transport and access Test 5. The LOAD and REWIND
indicators illuminate for Test 5.

5-14, Refer to porcgroph 4-37 for the capacitive transducer olignmenf_proceduré
performed in Tests 5, 6, and 7. Press the LLOAD switch to sequence these tests and, to
~ exit the diagnostic mode, hold down the OFF LINE switch and press the LOAD switch.

TROUBLESHOOTING

5-15. Before performing any troubleshooting operation, be familiar with the theory
of operation of the transport and any associated equipment. Check carefully to ensure
that all equipment is connected properly and that all associated equipment is in good
operating condition. Be familiar with operating instructions and follow them carefully
while performing the troubleshooting procedure.

5-16. PROCEDURE. While it is recognized that each individual malfunction

requires its own specific troubleshooting procedure, the following steps serve as
general guidelines,

a. As a first step, inépecf 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 lccated, iden’rify- it by refer;ring" to the

engineering drawing pockoge= provided wn‘h the equnpmen’r for part
number and/or value.

c. If replacement part is avclloble, substitute it for suspected defechve )
part. _

NOTE

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

5-17. Table 5-2 lists possible defects associated with the operation of a tape
transport and describes probable causes and remedies.



TROUBLE

PROBABLE CAUSE

REMEDY

Reel flanges scrape
tape

BOT and  EOT

markers not sensed

Tape fails to pull
properly through
machine or spills

Excessive data
dropout
Recorder will not

function at all

POWER switch light
does not illuminate

Machine does not
accept commands

Tape continues to
advance during Load
mode

Tape tensioned but
does not advance
when capstan turns

Tape tensioned  but
slips

Reels improperly
mounted

Dirt covering reflec~
tive strip or sensor

EOT/BOT sensor or
logic defective

Improper tape

threading

Dirt on head or
damaged tape

Defective fuse
No primary power

Defective indicator

. lamp

Improper interface

More than one
command - true
simultaneously

~No BOT: marker on

tape

Tape not threaded
over capstan properly

Dirty capstan

Reinstall reel evenly (See
Section I1)

Clean sensor or reflective
strip.

Replace EOT/BOT assem-
bly; repair logic

Rethread tape (See Section
1

Clean head (Section 1V)
and/or install new certified
computer tape

Replcxce fuse
Check for primary power

Replace control/indicator

Check interface with DTL
logic and  correct as
necessary.

Enables only desired
command; hold other inputs
high

. Affix marker to fdpe ap-

proximately 12 ft from
physical beginning of tape;
place marker near reference
edge on backing side of tape

Rethread tape (See Section
1

Clean capstan in accordance
with Section IV

Table 5-2. System Troubleshooting (Sheet | of 4)
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TROUBLE -

PROBABLE CAUSE

REMEDY

Tape moves during a
stop condition

Tape not tensioned or
tape is spilled when
Ready mode is set

Computer does not
read tapes correctly

Transport does not

move tape in response
to FORWARD or
REVERSE commands

Defective capstan

Motor wvoltage not
Zero

Improper tape
threading

Reel servo or motor
malfunctioning

Data format

incorrect
Record length
exceeds computer

memory capability

Interface cable fault
or receiver fault

Transport  not in
Ready Mode
Fault in ramp

generator or capstan
servo-amplifier

Replace capstan assembly
and realign servo

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

See Section 11l

Replace motor or repair reel
servo

Use correct format

Use correct record length

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

Bring fcpe to load point
(Section 111)

Repair servo board

Table 5-2. System Troubleshooting (Sheet 2 of 4)
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TROUBLE

PROBABLE CAUSE

REMEDY -

Transport responds to
remote  FORWARD
command, but tape is
not written

Data incorrectly
written

Write current is not
enabled

WRITE ENABLE
“signal not correct

Write data or write
data strobe not
received correctly
from interface

Heads not plugged in
correctly

Incorrect data format
Fault on one track

due to failure in write
circuits

Intermittent +5V,
RUN or WARS

~ Write deskew circuit

faulty

Head and guides need
cleaning

Tape cleaner needs
emptying

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
writing; if not present,
check for +5V, at power con-
nector. Also check for +5V
on servo board.

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

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

Check J21 on read/write
board

Use correct format

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

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

Check skew adjustments
(See Section 1V)

Clean heads and guides

Remove tape cleaner and
clean

Table 5-2. System Troubleshooting (Sheeet 3 of 4)
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TROUBLE

PROBABLE CAUSE

- REMEDY

Tape cannot be read

Interface cable or
transmitter faulty

Head not plugged in

Read skew out of
adjustment

Head and guides need
cleaning

Tape cleaner needs
emptying

Read amplifier gains

- incorrectly adjusted

Read data storage
register faulty

Other component’

fault in read channel

Replace or repair inferface
cable or transmifter on
read/write board

Check J22 on read/write
board

Readjust in accordance with
Section IV.

Clean head and guides

Remove tape cleaner and
clean

Check and adjust amplifier
gains

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

Check test point data;
repair read/write board

Table 5-2. System Troubleshooting (Sheet 4 of 4)
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UK10-104

SPRAGUE
5HK-D10
SPRAGUE
5HKS-510

SANGANO
D153E15140
SANGAND _
1153C300J03
SANGAND
D153E200J0
SANGANO
D153E27040
SPRAGUE
563CY55BA250AH1042
NATIONAL COMPONENT IND,
CS13BF105K
PANASONIC €O,
ECEBIEV100SR
CENTRALAB
UK20-503
SANGANO
D153E221J0
SANGAND -
D153E22040
NOT ON FILE
RCRO7G333JN

08-20-42

R EEEEEEEEEEEERE RN N RN

REF-DES
0.0.'.&600.'0.."0.0'
C67,82,95,104,127

£30,31,36,37,45,44,
51,52,58
C1,2,4,8,9,15,17,20,
22,25,40,55,96,99)
107,108,109,110,111,
114,126
c3,C11,C12,C14

£5,6,13,14,18,19,23,,
24,38,39,53,54,59,40,
82,63,65,66,68,69,71,
72,74,75,77,78,80,81,
83,84,85,87,89,90,98
7

C10
81,64,70,73,76,79,85,
88,91
C117,118,119,120,121,
122,123,124,125

£93

C94
£97,100,101,105,106
€103

112,113

C114,115

R30,32,37

(PRINTED: 08-20-82)

PAGE 2
140 LINES

[(EEREENEN]

ST-DATE

[EENENNENE)

END-DATE

(AN ENE N [N NN NN



PhRﬁu LIST

154040-009

PWB ASSY-DATA DUAL,

9TK,)RAW (NO SPEED KIT)

R!i AJ ECO® 13977  08-20-82 .

OTY GIVEN IS NUMBER OF PARTS OR LENGTH OF MATERIAL IN FEET

t4e

ITEM
32
33
34
35
36
37
38
39
40
41
42
43
44
45
44

47

LI K B I BN IS

CIPHER
PART @

trtr bt

799403-100
202006-100
202018-100
202032-390
204013

204012

204027-034
200073-430
210915

208500-298
200073-480
200073-270
200204-005
200073-330
200082-390

200082-470

LI

ary
XX}

1
1

11

12

o7

19

27

IR N R ]

DESCRIPTION 1
DESCRIPTION 2

A N NN NN AN )

TRANSISTOR-NPN,SILICON,
SELECTED :
DIODE-LIGHT EMITTING

RED ~
DIODE,SWITCHING,

SMALL BODY (D0-35)
DIODE-ZENER,3.9V,201
TRANSISTOR, NPH SILICON
TRANSISTOR,PNP SILICON
TRANSISTOR P-N-P SILICON
RES FC 4.30K 1/4¥ 5%
FEKRITE BEAD

WIRE BUS TND COPPER 22AWC
RES FC 6.80K 1/44 5%

RES FC 2.70K 1/4W 5%
POT-10K CERMET

RES FC 3.30K 1/4§ 5%
RES-FC,390 OHN,1/2V,51

RES FC 470 OHM 1/2w 5%

l00!'0’0!00!'0!!000!!!!00

NFG-NAME
HFG-PART#

0.60'lIliQODOCIO'OOI.QG!l

CIPHER DATA PROD
GENERAL INSTRUMENT OPTO
HV5053

FAIRCHILD

IN4148

MHOTOROLA SEMI,
IN5335

TEXAS INSTRUMENTS
2N3704

TEXAS INSTRUMENTS
2H3702

NOTOROLA SEMI,
2H6034

NOT ON FILE
RCRO7G432JN
FERRONICS,INC,
21-1704

ALPHA WIRE CORP,
298

~

. NOT ON FILE

RCRO7G682J0
NOT ON FILE
RCRO7G272JM
BOURNS INC,
3384P-1-103
NOT ON FILE
RCRO7G332JM
NOT ON FILE
RCR20G391JM
NOT ON FILE
KCR20G471JM

iPRINTED: 08-20-82‘ FAGE 3

140 LINES

LI IE BN X )

ST-DATE

PAI IV 000600000008 004 0

REF-DES

SEEE LI ORI EOP IR E I L I )

ai

CK1

CR2)3,5'13

CR4

02,4

03,04

as

R283

11,2,3,4
Ll)2,3'4;ﬁ’B,F‘B
R284
R16,53-56,85-88,125-
128,161-164,189,195
R203-211

R13
R224,228,234,241,243,
247 ,248,252,254
R233,225,227,229,231,
233,235,237,239,240,
242,246,249,251,253,
255,257 ,222,226,230,

238,245,254,250,232,
234

IR RN NN

END-DATE

LU N )



PARTS LIST

154040-009

PWB ASSY-DATA DUAL,
9TK,RAW (NO SPEED KIT)

REV AJ ECO® 13977

@TY CIVEN IS NUMBER OF PARTS OR LENGTH OF MATERIAL IN FEET

tea

ITEN

e et

48

49

50

51

52

53

34

35

56

57

58

59

60

41

IR NN

CIPHER
PART #

I NN NN NN

200075-220

200072-220

200074-100

200072-390

200072-680

200073-470

200074-240
200073-130
200075-150
200075-430
200075-510
200074-470
200072-330

200073-510

4

+e

Ty

e

22

13

25

10

X EEEEEEEEEEEEEE RN N RN RN

DESCRIPTION 1
DESCRIPTION 2

YRR AR EEE A RN N N AN

RES FC 220,00K 1/4¥ 52
RES FC 220 OHN 1/4W 5%

RES FC 10.00K 1/4W 5%

RES FC 390 OHM 1/4W 5%

RES FC 680 OHM 1/4W 5%

RES FC 4,70K 1/4¥ 52

RES FC 24.,00K 1/4¥ 5%
RES FC 1.50K 1/4¥ 5%
RES FC 150,00k 1/4¥ 5%
RES FC 430,00K 1/4W 5%
RES-FC,510K,1/44,5%
RES FC 47.00K 1/4¥ 5%
RES FC 330 OHM 1/4¥ 5%

RES FC 5.10K 1/4¥ 51

YRR R EEE N NN N ]

NFG-HANE
HFG-PART#

S et RO EPIEREIBIEEERI R RSE

HOT ON FILE
RCRO7G224JN
NOT ON FILE
RCRO7G221JM
NOT ON FILE
RCRO7G103JM

NOT ON FILE
RCRO7G391JR0
NOT ON FILE
RCRO7G4681JN

NOT ON FILE
RCRO7G472JN

NOT ON FILE
RCRO7GZ43JN
NOT ON FILE
RCRO7G152JM
NOT ON FILE
RCRO7G154JH
NOT ON FILE
RCRO7G434J0
NOT ON FILE
RCRO7G514JM
NOT ON FILE
RCRO7G473JH
NOT ON FILE
RCRO7G331JN
NOT ON FILE
RCRO7G512JM0

08-20-82 (PRINTED: 08-20-82)  PAGE 4
140 LINES
REEEEEREEEREEERENERRRR] [(EERERRENR IR NN
REF-DES ST-DATE  END-DATE
’-o'unoooolootoolouo R N LR N N
K1
R2,297

R3,4,5,9,10,17,18,19,
34,60,46,100,106,134,
142,172,178,197,217,,
219,262,285

Ré

R7,8,45,48,77,80,117,
120,153,154,187,258,,
259
R11,46,47,49,50,78,
7%,81,82,118,117,121,
122,154,155,157,158,
191,193,215,214,218,
260,261,299

R12

R64,70,104,110,140,
144,174,182,201,220
R14
R15

R20,21,25

R22,23,24,31,33,35,

35,38
R298

R29



154040-009  PWB-ASSY-DATA DUAL,

TK,RAW (ND SPEED KIT)

PAR!L LIST

R£ AJ ECO8 13977

QTY GIVEN IS NUMBER OF PARTS OR LENGTH OF MATERIAL IN FEET

14 ¢4

ITEN

tes st e

CIPHER
PART &

teer bt LR

LN}

aTyY

AR XK B R BE B DL RE BN BEBE BN DR BE B BN BE DR BN B IR N J

DESCRIPTION 1
DESCRIPTION 2

L PP ER A EEI LRI EAILEIEEREIGEDS

42 200074-150 27 RES FC 15.00K 1/44 5%

I EE R EE NN N RN RN N NN RN

MFG-NANE
HFG-PARTH

LSRN NN NN NN NN NN A

HOT OM FILE
RCRO7G153JN

NOT ON FILE
RCRO7G223JM

HOT ON FILE
RCRO7G102JM

NOT ON FILE
RCRO7G222JH

NOT ON FILE
RCRO7G470JN
NOT ON FILE
RCRO7G105JM

NOT ON FILE

~ RCRO7G750JM

43 200074-220 18 RES FC 22.00K 1/44W 5%
64 200073-100 20 RES FC 1.00K 1/4W 5%
65 200073-220 18 RES FC 2.,20K 1/44 5%
66 200071-470 9 RES FC 47 OHM 1/4W 5%
67 200076-100 18 RES FC 1.00MEG 1/4W 5%
68 200071-750 2 RES FC 75 OHM 1/4W 5%
69  200073-200 2 RES FC 2K 1/4W 5%

70 200073-300 1 RES FC 3,00K 1/48 5%

71 200071-150 1 RES-FC,15 OHNS,1/4,5%
*

72 200071-100 1 RES FC 10 OHM 1/48 52X

73 200066-150 9 RES-FC,1.5 MEG,1/8W,5%

NOT ON FILE
RCRO7G202JH
NOT ON FILE
RCRO7G302JM
NOT ON FILE
RCRO7G150JM
NOT ON FILE
RCRO7G100JN
ANY ACCEFTABLE SOURCE
RCRO5G155JM

(PRINTED: 03-20-62‘, PAGE 5
140 LINES

08-20-82 .

[N RN NN

END-DATE

[ EENENEREERNENEENENENENENESSE}]

" REF-DES

[EEREE NN

ST-DATE

tEEE B E R EIEOEERER YLD [ BN AN NN [ N

R39,42,61,62,67,48,
71,74,101,102,107,
108,111,114,137,138,
143,144,147,150,173,
174,179,180,192,198,
199,
R40,41,43,44,72,73,
74,75,112,113,115,
114,148,149,151,152,
185,186
R28,51,58,59,83,90,
93,97,99,123,130,133,
135,159,166,169,171,
188,194,295
RS2,57,84,89,124,129,
160,145,190,286 7287,
288,289,290,291,292,
293,294
R43,65,103,105,139,
141,175,177,200
R69,91,92,94,95,96,
98,109,131,132,134,
145,147 168,170,181,
195,202

R183,184

k212,264
R213
R214
R263

R245,268,249,272,273,
276,277 ,280,282



PARTS LIST

154040-009

PWB ASSY-DATA DUAL,

7TK,RAW (NO SPEED KIT)

REV AJ ECO® 13977

ATY GIVEN IS NUMBER OF PARTS OR LENGTH OF MATERIAL IN FEET

L)

ITEN
74
75
76
77
78
79
80
81
82
83
84
85
84
87
88
89
90

91

LR IR BN BN BN BN N )

CIPHER
PART #

L2 22N 2 BK X B K N

2000466-480
205255

203027-001
2030456-001
203095-500
203029-027
203042-501
203051-174
203036

203026

203048-100
203046-132
203010

203026-003
203039-001
203085-001
203023

203010-001

LI ]

aTy

L

9

1

THE4 0400843030008 08800%4 00

DESCRIPTION 1
DESCRIPTION 2

RES‘FC]#!& HEG,I/B",SZ
RESISTOR NETWORK-220/330
IC-QUAD 2-INP POS-AND GT
IC-RTRIG NNST MLTV
IC-13INPUT POS NAND GATE
IC-TRIPLE THREE INPUT
POSITIVE NOR GATE *
IC-4-BIT BIN CNTK

IC,HEX D-TYPE FLIP FLOP
IC-QUAD 2-INP POS-NND BFR
IC-HEX INVERTER
IC-SYN,4-BIT COUNTER
IC-QUAD, 2 INPUT,
POS-NAND-TRIG

IC-DUAL OPERATIONAL AMPL
IC-TTL HEX INYERTER POS
NAND (OPEN COLLECTOR)
IC-DUAL-D FLIP-FLOP
IC-SCHM,TRIG INPUT,HEX IV
IC-QUAD 2-INP POS-NAND GT

IC-VOLTAGE COMPARATORS

IR N NN RN

MFG-NANE
MFG-PART#

P EED B EPIIIEEEIIENIENIEY

ANY ACCEPTABLE SOURCE
RCRO5G485JM

BECKMAN INSTRUMENTS,INC,
899-5-R220/330

TEXAS INSTRUMENTS
SN74L508N

TEXAS INSTRUMENTS
SN74LS123N

TEXAS INSTRUMENTS
SH74L5133N

TEXAS INSTRUMENTS
SN74LS27M

TEXAS INSTRUMENTS
SN74L593N )
TEXAS INSTRUMENTS
SH74LS174N

TEXAS INSTRUMENTS
SN7438M

TEXAS INSTRUMENTS
SN7404N

HATIONAL SEMICONDUCTORS
DN74LS161N

TEXAS INSTRUMENTS
SN74LS132N

SIGNETICS

N3538V

TEXAS INSTRUMENTS
SN7405H

TEXAS INSTRUMENTS
SN74L57 4N

TEXAS INSTRUMENTS
SN74L514M

TEXAS INSTRUMENTS
SN7400N -

NATIONAL SEMICONDUCTORS
LM2903N :

08-20-82 (PRINTED: 08-20-82)
140 LINES
REF-DES ST-DATE  EMND-DATE

PEE RO BEEEIE RIS LI B LR I N )

R264,267,270,271,274,
275,278,279,281

U111

u1

U2,115

U9
u10

U12,15,91

u13

u1s

17
U18,26,38,49,61,75
U21,25,36,48,59,71,
112,113

u22

u23

PAGE 6



PARSS LIST

154040-009

PWB ASSY-DATA DUAL,

9TK,RAY (NO SPEED KIT)

REV AJ ECO® 13977

@TY GIVEN IS NUMBER OF PARTS OR LENGTH OF MATERIAL IN FEET

44 ¢

ITEN
92
93
94
95
96
97
98
99

ALT

100
101

102
103
104
105

106
107

108

109

LR A N IR ]

CIPHER
PART #

(RN NN NN

203029-003

203007-350

. 203026-4600

203007-351
203130

203042-001
203043-500
203044-002

154040-701

203026-500

203082-500

203042-800

203032-501

203023-001

203013-300
203013-210

209991-002

149

Gty

4

10

I R R N R RN

DESCRIPTION i
DESCRIPTION 2

0)00!000!0000!00‘00!00’!0

IC-TRIP,3-INPUT AHD GATE
IC-VOLT COMP/BFR

IC-TTL HEX,INVERTER POS
NAND (OPEN COLLECTOR)
I1C-VOLTAGE COMPARATOR
IC-JFET INPUT OF ANPS
I1C-QUAD EXCLUSIVE OR GATE
IC-OP ANP HI PERFORMAMCE
IC-TTL DUAL VOLTAGE
CONTROLLED OSCILLATOR
HEADER ASSY-VOLTAGE
CONTROLLED OSCILLATOR
IC-HEX INVERTER BFR/DRVR
IC-HEX BUFF/DRIVERS
IC-DUAL J-K FLIP-FLOP
IC-TTL QUAD,2INP,POS-NOR '

BUFFER, ,0/C
IC-QUAD 2-INP POS-NND GT

EC-VOLTAGE REGULATOR,
-12V,1.,5 ANP
IC VOLTAGE REGULATOR

INDUCTOR-2,7UH,+-20%

I N NN RN N )

HFG-NAME
HFG-PART#

PIEPE NI OB B EEE N EIEEYE

TEXAS INSTRUMENTS
SN74LS11N

NATIDONAL SENICONDUCTORS
LH319N

TEXAS INSTRUMENTS
SN74L505N

NATIONAL SEMICONDUCTORS
LM311N

TEXAS INSTRUMENTS
TLO82P

TEXAS INSTRUMENTS
SN74LS86N

TEXAS INSTRUMENTS
SN72709P '
TEXAS INSTRUMENTS
SN745124N

CIFHER DATA PROD

MOTOROLA SENMI,
MC7404P

TEXAS INSTRUMENTS
SN7407N

TEXAS INSTRUMENTS
SN74LS112N

TEXAS INSTRUMENTS
SN7433

TEXAS INSTRUMENTS
SN74LSOON

MOTOROLA SENMI.
NC7912CP

HOTOROLA SEMI,
NC7812CP

DALE ELECTRONICS,INC,
IR-4

¢PRINTED: 08-20-82)
140 LINES

08-20-82 -

A N N NN RN

REF-DES

thes et

ST-DATE

LN BN X ]

END-DATE

tEEIPEL P ENE I INEEEELEDS tree b tEe s b

U24,47,70,114
u27,32,39,44,50,55,
62,74,69

U28,40,51,63
v29,30,41,42,52,53,
64,45,77
U33,34,45,44,54,57,
66,47,79
U37,60,74,108,109,110
U80-88

uay

uy2

U93-98 09-01-82 L¥140
u99-107
u3s,ss,,73

U31,54,68,73,43

VK1
VK2

L5-14

FAGE 7



PARTS LIST

154040-009

PUB ASS5Y-DATA DUAL,

9TK,RAW (MO SPEED KIT)

REV AJ ECO® 13977

@TY GIVEN IS MUMBER OF PARTS OR LENGTH OF MATERIAL IN FEET

[N

ITEH
RN

110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126

127

LRI BCIE SRR B I

CIPHER
PART #

LK BN N BN 3N A

210145

205061-004
210030-171
213271-405
213271-407
213271-409
207406-081
207408-021

207403-011

210260-003

211000-325

211000-200

209100-552

210806-500

LN

aTY
Xy

1

12

12

15

CIE 2N K R K B B BB B NI BB B B B B B B B 0N

DESCRIPTION 1
DESCRIPTION 2

tE e PO EEETEIB LI IERE O ES

HEAT SINK
WASHER FLAT FIBRE
STANDOFF 1/8 2-36 HEX BR

SCREW-PAN HD PHIL,

4-40 X 5/14,CAD,BLK,ZINC
SCREW-PAN HD,PHIL,

4-40 X 7/14,CAD,BLK,ZINC
SCREW-PAN HD PHIL,

4-40 X 9/14,CAD,BLK,ZINC
NUT,HEX,RADIO PAT, #4
4-40

WASHER ,FLAT,SHALL 0D #4

WASHER ,SPLIT LOCK =4

WASHER-LOCK,DISHED TYPE,
8 4
SOCKET-TERMINAL

SOCKET-ASSEMBLY ,CRYSTAL

TUBING TFL 22 GA

SWITCH-PUSH BUTTON,NOM

IEEEENENENNEENERIEENNENEENEREN]

HFG-NAME
HFG-PARTH

PR EE P B EN RN EEEIIEROIEEEED

1ERC

PA2-1CB

SHITH,HERNAN H.

2191

ANATON ELECTRONIC HDW
8100-B-0256

ANY ACCEPTABLE SOURCE

ANY ACCEFTABLE SOURCE
ANY ACCEPTABLE SOURCE

ANY ACCEPTABLE SOURCE
NUT %4 CAD. '
ANY ACCEPTABLE SOURCE

ANY ACCEPTABLE SOURCE
WASHER #4 CAD,

SHAKEPROOF
4706-06-01
AUGAT
LSG-2DG8-1
AUGAT
8000-DG1

ALPHA WIRE CORP.
TFT-200/22-NAT

ROOD SWITCH
RS5035

08-20-82 (PRINTED: 08-20-82)  PAGE 8
140 LINES

R EEE N NN NN RN RN IR R RN DR R ]
REF-DES ST-DATE  END-DATE

[N NN E NN RN NN RN N AR RE NN DN NN ]

XVR2

XC21,Xc92

XY1

411425414

54



FARTS LIST 154040-009  PWB ASSY-DATA DUAL, REV AJ ECO® 13977 08-20-82 (PRINTED: 08-20-82) PAGE ¢
9TK,RAM (NO SPEED KIT) 140 LINES
GTY GIVEN IS NUMBER OF PARTS OR LENGTH OF NATERIAL IN FEET

L N LN N N ) [ ] 000"0000&00000.00!000006 0!.0’Ii!..."l.l..l’l.'il A N NN ] LR I ] LR 2 BN X 3 )

ITER CIFHEK oty DESCRIPTION 1 NFG-NANE REF-DES ST-DATE  EMND-DATE
PART # DESCRIPTION 2 HFG-PART#
14 108+ 08840 ¢t 43 0.000‘0.!0!00?’*#"‘54303 iiii'l'll"il('..il..il.. 0.0"0.0."0'.'0‘00" IE RN ENNEN] l‘..'l.?
128 208500-605 1 WIRE-JUMPER,INSULATED SQUIRES ELECTRONICS
0.500X0.,125PVC22
129 '

130  354040-300 REF SCHEMATIC-DATA,DUAL MODE CIPHER DATA PROD

------- R R

131 - 134 ARE BLANK,

135 % (NO SPEED XIT FOR 154040-009)

136 % ¥ DO NOT INTERMIX TERNINALS ITEN 8 (205012) & ALT PART (205012-001) IN ONE CONNECTOR

137

138 ’

139 ***********&***********************i*********i******l!*i**!&***%*!*i***!*!*l********!****l**

140 203030-417 4 1IC-HEX BFR/DRIVER TEXAS INSTRUMENTS U93-98 L¥102 08-31-82
SH7417N :



FARTS LIST

LR N

TTEM

LI 1

28]

CIFHER
FART #

LIE 20 IR 2R BN BN B

154040408

154040-416

201213-018

201121-561

210111512

H4040-608

LR ]

aTy

SFEED KIT-125 TFS

AR EEEEEEE R E R RN RN RN
DESCRIFTION 1
DESCRIFTION 2

N N N R R
HEADER ASSY

HEADER ASGY

CAP-CERy 1800FF»100V510%
CAR-DM»S6PF » 500V 5%

CRYSTAL-QUARTZ »6.400 HHZ

REV B ECO¥ 4315

TR EEEEEEEEEEEE NN RN EIREE NN

MF G—-NAME.
WFG-FART#

YRR EEEEEEEEEER R R R R R RN

CIFHER DATA FROD

CIPHER DATA FROD

AVX CERAMICS
CHOSEX182

SANGAMO

CMOSFDS40.403

STANDARD CRYSTAL. CORF.
815-A-6.400 MHZ

09-29-78 (FRINTED? 07-31-80)
5 LINES OF
EEEEEEEEEEEREREREE RS S IR NN DR NN R
REF-DES ST-DATE  END-DATE

IR EEEEEEREEEEEREENENENNENES LRI K 2 BN BN [ BE N2 2R I )

ALy 2¢3r42%
Abe 728,910
c21
c92

Y1

FAGE



FARTS

[ X 3

ITemM

LR N

x5 ]

b w

[rsE NI« 8

LIST 154004-002 CAPSTAN ASSY

CIFHER
FART #

IR E RN NN NN
734004201
734004302

210201902

209990107

L

QrY

AR

0000000000000000‘060"#.0
DESCRIFTION 1
DESCKIFTION 2

PPN LLLEEIIILIIOLIEAIGIE OIS
SHELL-CAFSTAN
HUE-CAFSTAN

RINGy TOLERANCE

CONTACT CEMENT-FERMAEOND

REV C ECO¥ 7489

LA AR NEEREE R ERENE N RN NIRRT I

MF G~NAME
MFG-PART¥

$EE2E VLTI LEAIEIBIECELIEDLESE

CIFHER DATA FROD

CIFHER DATA FROD

ROLLER EEARING CO,»AMER.
ANO37023

FEARL CHENICAL CO.
101

05-19-80 (FRINTED! 05-19-80)  FAGE 1

. 8 LINES of |
0009!0000{000*09000}0 L 2R 2K 3K 2R 2E BY 3 3 LK IR K 2 2N Y 3%
REF~DES ST-DATE  END-DATE
000000100'00!00000600 LR 2R 2N 2N IR 2R N ) LK K BN B N B 2



FARTS

LR 2

ITEM

t+ 34

8

L&t

ERCIE 2R IR S K2 B N

FPHER

[ESE SR NI 3 B IR 2N ]
754004201
754004301

210201-901

209990107

154004001

LI

Qry

e

P

AR

CAFSTAN ALY
000’0.0’000000100’00'0'00
DESCRIFTION 1
DESCRIFTION 2

IR EEEEEEEEEEREREREERERNES]

SHELL-CAFSTAN

HUEB-CAFSTAN

REING» TOLERANCE

CONTACT CEMENT-PERMAEBOND

REV G ECO% 7469

R EEEEERRE R IR I N BN N
MFG-NAME
MFG-FART#

EEEEEEEEEEEERE RN ERNE RN ENEN

CIPHER DATA FROD

CIFHER DATA PROD

saen o s sned e e S804 o0} Su00 44 Sama B 004 mown e et

AN031025

FEARL CHENICAL CO.
101

051910

dE P FEEEEIIREEEEEEE IS ED

REF-DES -

'R I IR BN AR L BN I A A A )

(PRINTEDT US-19-8i))
8 LINES

LR BN BN N )
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23 754014-501 1 HEATSINK CIFHER DATA FROD
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‘ 09-18-5032
27 205133-002 1 CONNECTOR-3 FIN MOLEX, INC. . P29
‘ 09-18-5031
28 205133-033 2 CONN WAFER 3 PIN,FC NOLEX,INC. P25,26
09-18-5033
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30 205133-037 1 CONN WAFER 3 PIN,PC HOLEX, INC. P27
: 09-18-9037
31 205133-051 1 CONN WAFER-5 PIN,FC MOLEX,INC. F8
. 09-18-5051
32 205133-059 2 CONN WAFER-5 FIN,PC MOLEX,INC. F4,5
09-18-5059 ‘
33 205133-950 1 CONN,WAFERK 5 PIN,PC MOLEX, INC, F30
: 09-18-5950
34 205133-951 1 COMNECTOR-WAFER SFIN FC MOLEX ,INC. F28
09-18-5951
35 205133-06% 1 CONN WAFEK & FIN,FC MOLEX, INC, F14
09-18-5069
36 205133-094 1 COMN WAFER 9 FIN,PC MOLEX,INC. F3
' 09-18-5094
37 205044 1 CONNECTOK-12 POSN MOLEX,INC, F7
03-09-2121 ,
38 205012 12 TERMINAL,MALE.093 DIA,,PC MOLEX,INC. F7
02-09-2134
39 !
40 :
41 201104-501 10 CAP-CER DISC,.05UF,20V,5% CENTRALAE £109-112,10,11,36,37,
UK20;503 62,43
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213,216,193
£24,25,50,51,76,77,
107,121'141,181'4'7’
137,177,178,182,204,
205,202,214,215
C14-21,40-47,66-73

£i54

C167
C12,38,44,120,122,
123,134,173

c9

c125

c3

co8

£94,95

C157

C117,126

LI I I I O O



A

PARTS LIST 155072-001  PWR ASSY-COHTROL/SERVD REV N ECO# 14447 12-07-82 (PRINTED: 12-08-82)  PAGE 4

313 LIMES
@TY GIVEN IS NUMBEK OF PARTS Ok LENGTH OF WATERIAL IN FEET
ITEM  CIPHER  QTY DESCRIPTION 1 WEG-NAME REF-DES ST-DATE  END-DATE
PART @ DESCRIPTION 2 HFG-PARTS
[N N liiilllll/Q tes '|.0|."|"0‘.9Il9'.i.0ll 9!9.0’!!!000}0900"“"#.' "5"!5?’i00i'00000.' LR I BE N N 3 K ) tEs t el
58 201226-205 6 CAPACITOR-NYLAR,2.0UF, EL PAC £26,27,52,53,78,79
. 200V, +-20% 71A205K
59 201122-270 1 CAP-DN 270PF 300V 5% SANGANO . T171
D153E271J0
40 201144-120 2 CAP-PC ,012UF 50V 20% nB 148,119
BA2-123
41 201149-016 1 CAF-FC,.01BUF,50V,5% © EL PAC : C1¥2
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C5A6830
71 201149-091 2 CAF-FC,.0091UF,200V,5% EL PAC £190,191
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72 201148-220 2 CAF-PC ,22UF 50V 5% EL FAC £33,59
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75 201140-001 4 CAP-FC,1UF,50¥,2% ELECTRO CUBE,INC, C113,114,115,118
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INY14

FAIRCHILD
IN9578
MOTOROLA SERMI.

"HRB20

WOTOKOLA SEMI,
HRB51
UNITRODE CORF,
UE51302
MOTOROLA SEMI,
HC14051BCP

WOTOROLA SEMI.
NC14053RCP

N

NATIONAL SEMICONDUCTORS
LH318N

NATIONAL SEMICONDUCTORS
LH324N

NATIONAL SENICONDUCTORS
LN339N

NATIONAL SEMICONDUCTORS
LM74ICN

TEXAS INSTRUMENTS
RC4134

TEXAS INSTRUNENTS
SN7400N '
MOTOROLA SEMI.
nC7a12cp

-

12-07-82 (PRINTED: 12-08-82) PAGE &
313 LIMES :
R R RN [(EEERRER N LR R IR N
‘REF-DES ST-DATE  END-DATE

L LR N N 2N B B BN AN BN BN B BN BN N I ) L0 BN BB 20 2 AN

CR1-8,29-34,57-44,94-
99,101,102,104,104,
108,118

CKk103,107,110
CRK114,117

Ck112-115

CR25-28,53-56,81-84

u3z

u77,57,50,47,58

U2
uz7
U6,7,13,14,20,21,29,
39,95

ul
05'12,19'26'30‘33'38'
46,64'66’76

U3

VR1,2

LR BN B BN O 3N



FARTS LIST

155072-001

FWE ASSY-CONTROL/SERVO

REV N ECO® 14447

QTY GIVEN IS WUMEER OF FARTS OK LENGTH OF MATERIAL IN FEET

LI AN

ITEH

LI

132

133

134

135

134

137

138

f
(%]
(=]

140

141

142

143

144

145

144

147

148

149

150

CIFHER
FART #

[ EEEEEEEE N

203013-300

203023-001

203044-001

203024

203024

203024-500

203027

203027-001

203029-003

203035-032
203034

203037-001
203044132
203044-148
203044-153
203051-174
203051100

203052-253

+

)

+ e

aTyY

»

2

EEREEEEEEIEZ I RN B A2 B 2K 2K 2E XA IS J

DESCRIPTION 1
DESCRIPTION 2

RN EEE RN N N B I

EC-VOLTAGE REGULATOR,
-12V,1.5 AHP

1C-QUAD 2-INP FOS-HND GT
IC-KRTRIG MNST HLTV
IC-QUAD 2-INF POS-NOR GT

IC-HEX INVERTER

IC-HEX INVERTER EFR/DRVR .

IC-GUAD_E-INP P0OS AND GT
IC-QUAD 2-INF POS-AND GT
IC-TRIF,3-INFUT AND GATE
IC,QUAD 2 INFUT POSORGATE
IC-QUAD 2-INF FOS-MNHD BFR
IC-DUAL-D FLIP-FLOF
IC-QUAD, 2 INFUT,
FOS-NAND-TRIG

1C,;3-8 LINE DECODER
IC,4;1 LINE SEL/MLTP
IC,HEX D-TfPE FLIP FLOF
IC-GUAD D-TYFE FLIF-FLOF

IC,4-1 LINE SEL/MLTF

[ NI IE IR 2R E 0N 2N B B AR 2K B BK N BE BL R N 2L I A J

MFG-NANE
MFG-PARTH

RN NN I A BN BN AR B

HOTOROLA SENMI,
AC7912CP

TEXAS INSTRUMENTS
SN74LSOON

TEXAS INSTRUMENTS
SN74L5123N

TEXAS INSTRUMENTS
IC-5N7402N

TEXAS INSTRUMENTS
SN7404MH

MOTOKOLA SEMI.
HC7404P

TEXAS INSTRUMENTS
SH7408N -
TEXAS INSTRURENTS
SH74L508H

TEXAS IMSTRUMENTS'
5N74LS11N

TEXAS INSTRUMENTS
SN74L832N

TEXAS INSTRUMENTS
§N7438N

TEXAS INSTRURENTS
SN74L574N

TEXAS INSTRUMENTS

'6N74L5132N

TEXAS INSTRUMENTS
EN74L5138N
TEXAS INSTRUMENTS
SN74LS153N
TEXAS INSTRUMENTS
SNH74L5174N
TEXAS INSTRUMENTS
SN74L5175N
TEXAS INSTRUMENTS
SN741L5253N

(FRINTED: 12-04-82)
313 LINES

12-07-42

LK B B B B I B

END-DATE

T IR B R B A BN B 2L L BN L B 2N BN O AN 4

KEF-DES

LRI BB IR 2R

ST-DATE

TR T 2 N R S B B B O BN A L2 N 2 B 2N LN BN A

YR3,4

183

g8

U8 ,15,22,7¢

uas

uay
U10,17,24,82,99
us2

U11,18,25

u70

V41,42
u4,59,78,92

&0

us1,v3

uso
U40,51,58,49,81,50
u53

u44,55,42,71

FAGE 7
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155072-001

FWE ASSY-CONTROL/SERVO

KEV N ECO® 14447

QTY GIVEN IS NUMKER OF FARTS OR LENGTH OF MATERIAL IN FEET

LI K R

ITEN

151
152
153
154
155
156
157
158
159
ALT
140
141
162
163
164
145
146

147

2L IR 2R BRI 2 B2

CIFHER
PART o

te b

203085-00i
203123

200072-910
203545-102
203555-101
203575-101
203037

200074-340
200200-101
200200-102
200204-200

200205-052

200070-470

200071-100
200071-150
200071-470
200073-910

200072-100

L1

+

&%

ary

(]

2

riiiiiiii!‘b'.."l.’i""

DESCRIPTION 1
DESCRIPTION 2

Iilfill’i.lil".li"tl’.l

1C-SCHA,TRIG INPUT,HEX TV
IC-REG PULSE WIDTH MODULA
RES-FC 910 OHM 1/44 5%
IC-MEMORY MOS RAM 256 X 2
IC-CONTROL ,HOS ’
1C-NICRO PROCESSOR ,HOS
IC-DUAL D-TYPE FLIF-FLOP
RES-FC 36,00K 1/4¥ 5% '
POT-TRIMMING, 1K
FOT-TRINMING 1K

POT 20K CERNET
POT-TRINMING, 50K
;ss-rc,4.7uuns,1/4u,

5%

RES-FC 10 OHM 14 5%
RES-FC,15 OHNS,1/4,5%
;ES-FC 47 OHM 174U 5%
RES-FC 9.1K,1/4W 5%

RES-FC 100 OHM 1/48 5%

00‘!000!{06’0000060000!iO

MFG-NAME
HFG-PARTH

0500'0!!00!00‘9000!000'ii

TEXAS INSTRUMENTS
SN74L514N

TEXAS INSTRUMENTS
§63524N

NOT OM FILE
RCRO7GY11JM '
SILICON GENERAL
21114

ZIL0G

18430pP5

7IL0G

1-80 CPU

TEXAS INSTRUMENTS
5N7474N

NOT ON FILE
RCRO7G343JN
BQURNS INC,

3299%-1-102

SFECTROL
64X102T000
ELECTRA/NIDLAND CORP
ET34P203 _
BOURNS INC,
3004P-1-503

NOT ON FILE
RCRO7GAR7JM

NOT ON FILE
RCRO7G100JM

NOT ON FILE
RCRO7G150JM

NOT ON FILE
RCRO7G470JN

NOT ON FILE
KCRO7G¥12JH

NOT ON FILE
RCRO7G101JW

12-07-82 (FRINTED: 12-08-82) FAGE &

313 LIHES

AL 2K B IR N I 20 Y

END-DATE

AR R N N NN N

REF-DES

et et

ST-DATE

LA U BN O SN S AP LA IE B N LU I A N

Us4,41
uy7
k234
ua4,as
uzz
uas
uaz
k294

k347

R242-244
R188-191,250
k37-40,89- 92,142-145,
403-404

k370

k210,408

R194,195,409
k24,459,448

k400



FARTS LIST

155072-001

FUE ASSY-CONTROL/SERVO

KEV N ECO® 14447

QTY GIVEN 15 NUNBER OF PARTS Ok LENGTH OF MATERIAL IR FEET

LI N

ITER
168
149

170

171
172
173
174
175
174
177
178
179
180
181
182

183
184

185

X BE DK BN 2R B B N

‘CIFHER
FART

CRCIE IR X B B BE O I

200072-220
200074-110

200072-330

200072-470
200072-560
200072- 480
200072-750
200072-430
200122-750
200073-820
200073-220
200073- 680
200073-100

200073-110

200073-150
200073-180

200073-200

LIE N ]

aTY

LN

4

1

14

24

0IOQ.OGO’Q"OQ.*!!O!OGQ.O

DESCRIFTION 1
DESCRIPTION 2

00000!’!00!“0'i§4i.§00.0

RES-FC 220 OHW 1/4U 5%
RES-F 11.00K 1/44 52

RES-FC 330 OHW 1/4W 5%

RES-FC 470 OHH 1/4W 5%
RES-FC ‘540 DHW 1/4W 5%
RES-FC 680 OHA LAV 51
RES-FC 750 OHM 1/4W 5%
RES-FC 430 OHM 1/4W 5%
RES-WW,750 OHNS,3.75W,5%
RES-FC 8,20K 1/4W 5%

RES FC 2.20K 1/4W 51
RES-FC 6,80 1/4W 52
RES-FC 1,00k 1/44 5%

RES-FC 1,10K 1/4¥ 5%

RES-FC 1.50K 1/4W 5%
KES-FC 1,80K 1/4 5%

RES-FC 2K 1/4W 5%

.QI."OQ..‘.."’l!.‘."’i

NFG-NAHE
MFG-PARTH

QOO!OO'QQQQOQ_!O00!!00"000

NOT ON FILE
RCRO7G22140
NOT ON FILE
RCRO7G113JH
NOT ON FILE
KCRO7G331JM

NOT ON FILE
RCRO7G471dH
NOT ON FILE
RCRO7G5461J0
NOT ON FILE
RCRO7G681JN
WOT ON FILE
RCRO7G751d0
NOT ON FILE
RCRO7G431JN
DALE ELEC. INC.
CW-28 +1-9K
NOT ON FILE
KCRO7G822JM
NOT ON FILE
RCRO7G222JM
NOT ON FILE
RCRO7G4A2JN
NOT ON FILE
RCRO7G102JM
NGT ON FILE
RCRO7G112JM

NOT ON FILE Y
RCRO7G152JM
NOT ON FILE
KCRO7G182J1
NOT ON FILE
RCRO7G202JM

12-07-82 12-08-82)  FAGE ¥

(FRINTED:
' 313 LINES

N EEEEEREEE I N LRI B KA

KEF-DES ST-DATE

trE PN

END-DATE

R EEEEEEEE I N R N [N RN N [ B I A I |

k8,170-173,355

k77

R21,22,26,27,71,72,
78,87,123,124,130,
140,353,354

R&,7
R2¢-36,79-86,131-134,
134-139

R351,352

k357,358

R347 ,348

R379

R470

R385

R380,462
R1,270,384,391,402,

406,424,484 ,485
k28,88,141

R194-199,342,343,397
k211

kR2,292,326,334,399,
427,436
r



FARTS LIST 155072-001  PWB ASSY-CONTROL/SERVO REV N ECO# 14447

0TY GIVEW 15 MUMKER OF FARTS OR LENGTH OF MATERIAL IN FEET

PO ] LU RO B B B L] I IR 2N IR BN 2L N BE B B BB K B O B O BN B BE IR LIRS SC K BN 2E N 2R B BN B BN B B BN 2N B R 2R 2N 2 3N 3K N 4

ITEN CIPHER oty DESCRIFTION 1 MFG-NARE

FART # DESCRIFTION Z HFG-PART#
186 200073-240 5 RES FC 2.40K 1/44 5% NOT OH FILE
RCRO7G242JM
187 200073-300 2 RES-FC 3.00K 1/4W 5% NOT ON FILE
RCRO7G302JH
188 200073-270 1 RES-FC 2,70K 1/44 5% NOT ON FILE
. ) RCRO7G272JH

189

190 200073-430 5 RES-FC 4,30K 1/48 5% NOT ON FILE
RCRO7G432JM
191 200073-470 21 RES-FC 4.70K 1/44 5% NOT ON FILE
: RCRO7G472N
192 200073-510 3 RES-FC 5.10K 1748 5% ° NOT ON FILE
RCRO7G512JM
193 200073-750 & RES FC 7.50K 1/4u 5% NOT .ON FILE
RCRO7G752JH
194 200074-390 1 RES-FC 39.00K 1/4¥ 5% NOT ON FILE
RCRO7G373JN
195 200074-100 28 RES-FC 10.,00K 1/4W 5% ‘NOT ON FILE
RCRO7G103JN
1946 200074-120 5 RES-FC 12.00K 1/48 5% NOT ON FILE
A RCRO7G123J0
197 200074-150 14 RES-FC 15.00K 1/4W 5% NOT ON FILE
RCRO7G153J0
198 200074-180 7 RES-FC 18.00K 1/4W 52 NOT ON FILE
RCRO7G183JM

.

12-07-82 (FRINTED: 12-08-82)  FAGE 10
313 LINES

TR 2K 2 2K 3 BE BN BN BN B 2 B B B B B K BN BRI L K B N B BN ) LIRS IR B 2N 2N AN
REF-DES ST-DATE  END-DATE

L2X BE 2K IR IR 3K U IR 2R B IR BE B R NI B 2N B 2N CIE IR DR B 2 BN LRI I 2 2K AN

R271,272,338,428,429

k3,4

R377

R291,293,327,329,332,
333

R?'13’20'25 ,73’75)
125-127,178,192,1%3,
260,244,278,33%,378,
398,433,438
k301,304,441

R17,19,69,70,121,122
R434

R11,16,181,233,242,
265,247,249,298,300,
302,359,360,342,345,
364,349,374,375,374,
330,392,407,331,437,
425,303,289
R129,232,344,349,354

k176,200,201,206,207,
218,273,275,295,280,
413-415,432
R471,473,474,475,477,
478,47¥



FARTS LIST  155072-001  PWB ASSY-CONTRDL/SERVU REV N ECO® 14647  12-07-82 (PRINTED: 12-08-82)  PAGCE 11
313 LINES
OTY GIVEN 1S NUMBER OF PAKTS Ok LENGTH OF MATERIAL IN FEET
+e e LI 2R N B BN B B BE 3N 3 LN ] LI B B B A N I I I I A N I I IR S I N IR 3K 2K ) BRI L2 I 2 B I I B B B B BN R N O O N A ) b EE VDR L2 B B B BN O )
ITEM®  CIPHER  OTY DESCRIFTION 1 HEG-NAME KEF-DES ST-DATE  END-DATE
FART # "~ DESCRIPTION 2 MFG-PART#
LR ) R I IR B 2N BY B BN ] L M N NN EERE X LN 2N 20 B 2 K BE BN BK BN BN BE B BN N 3N BN BN 3N NN 2 3N 3} LR R R BN 2R BN B BN BN N B B N B3 N NN A ) LI K 2 BN N BN 3 2N 2N B B BN B BN
199 200074-200 30 RES-FC 20,00k 1/4W 5% NOT ON FILE R67,68,119,120,202,
RCRO7G203JN 204,208,209,212,213, -
246,247,263,455,454,
445,447 ,446,453,452,
457 ,442,440,451,450,
454,449,448 ,444,444
200 200074-220 12 RES-FC 22.00K 1/4V 5% NOT ON FILE R245,252,253,255,254,
’ RCRO7G223JM 258,264,268,283,285,
. 284,344
201 200074-270 5 RES-FC 27,00K 1/4W 5% NOT ON FILE R274,284,4463,445,449
RCRO7G273JN
202 200074-330 8 RES-FC 33.00K 1/4¥ 5% NOT ON FILE k288,309,311,319,322,
j , RCRO7G333JN 393,474,472
203 200074-540 2 RES-FC 54.00K 1/4W 5% NOT ON FILE K447 ,440
: RCRO7G5434H
204 200074-430 2 RES-FC 43.00K 1/4W 5% NOT ON FILE k254,257
RCRO7G433JM
205 200074-470 4 RES-FC 47,00k 1/4¥ 5% NOT ON FILE k5,10,231,279
RCRO7G473J0
206 200074-510 2 RES FC 51,00k 1/4W 5% NOT ON FILE k287,461
RCRO7G513JM
207 200074-480 3 RES-FC 48,00K 1/4W 5% NOT ON FILE k58,110,314
RCRO7GA83JM
206 200074-750 7 RES-FC 75.0K 1/44 5% HOT ON FILE K57,10%,310,317,320,
- RCRO7G753JM 321,390
209 200015-121 1 KES-FF,121K,1/84,1% R-OHN R224
HIL-R-10509 STYLE RN55D1213F
210 200075-100 & RES-FC 100,00K 1/44 5% NOT ON FILE R177,313,318,340,343,
RCRO7G104JN 372
211 200074-150 2 RES-FC 1,50MEC 1/4W 5% HOT ON FILE k430,431
RCRO7G15540
212 200075-150 1 RES-FC 150,00K 1/44 5% NOT ON FILE k312
_ RCRO7G154JN
213 200075-200 1 RES-FC 200,00k 1/4W 5% NOT ON FILE k373
RCRO76204J4
214 200075-220 7 RES FC 220,00K 1/44 5% NOT ON FILE k235,296,297 ,299 ,305,
\ RCRO7G224JM 315,314



FARTS LIST

155072-001

FWE ASSY-CONTROL/SERVO

REV N ECO® 14447

GTY GIVEN IS NUMBER OF PARTS OR LENGTH OF MATERIAL IM FEET

LA

ITEH

215

214

217

218

219
220
221
222
223
224
225
226
2z7
228
229
230
231

232

LR BN 2N BN K BN IR O ]

CIPHER
PART #

LR 2 2R BN K SR BN O )

200015-174
200075-270
200075-330
200075-470
200075-390
200075-480
200075-750

200014-715

200013-196
200076-470
200077-200
200073-399
200013-301
200013- 681
200013-80
200014-909

200013-221

L]

¢

aTyY

+

1

i..0"900%.50!0..’4000..0'

DESCRIPTION 1
DESCRIPTION 2

0Ot.l‘.!"'t!('l’bli'.”'

RES-FF,174K,1/84,1%
MIL-R-10509 STYLE
KES-FC 270,00K 1/4W 5% -

RES-FC 330.00K 1/44 5%
RES-FC 470.,00K 148 5%
RS-FC 390,00k 1/48 5%
RES-FC 6B0.,00K 1/4¥ 5%
RES-FC 750.00K 1/4W SZ

RES-FF,71.5K,1/84,1%
WIL-R-10509 STYLE
RES-FC 2,20HEC 1/4W 5%

RES-FF,1.96K,1/80,1%
MIL-R-1050% STYLE
RES-FC 4.70MEG 1/4W 5%

RES-FC,204,1/4¥,5%
RES-FC 3.90K 1/4W 5%

RES-FF,3.01K,1/8W,1%
MIL-K-10509 STYLE
RES-FF,6,81K,1/8W,1%
MIL-K-1050% STYLE
RES-FF,8.06K,1/8W,1%
MIL-R-10509 STYLE
RES‘FF,?OQ?K;]./R“,!X
MIL-R-10509 STYLE "
RES-FF,?.ZIK,!/BH,IZ
MIL-R-10507 STYLE

IR R R Y NN N

HFG-NAME
NFG-PART®

OO PP HEETIEIIEEECREEIEOLESE

K-0HA
kKN35D1743F

NOT ON FILE

RCRO7G274JM
NOT ON FILE
RCRO7G334Jn
NOT ON FILE
RCRO7G4744n
NOT ON FILE
RCRO7G3944M
NOT ON FILE
RCRO7G484JM
NOT ON FILE
RCRO7G754JM
k-0HN
RNS5D7152F
HOT ON FILE
KCRO7G225JM
R-0HM
RNS5D1941F
NOT ON FILE
RCRO7G475JM
NOT ON FILE

. RCRO7G204JN

NOT ON FILE
KCRO7G392JN
K-0HN

KN35D3011F

R-OHA

RM55D4B11F
k-0HA

KN55DB041F
R-0HM

kN55D9092F
R-0HM .
RN55D2211F

12-07-82

(FRIHTED: 12-08-82)

FAGE 12

313 LINES

.06l0§lfi.'0'0.'00’|’

REF-DES

LECIE B B ]

ST-DATE

"OfﬁbiiifliiﬁiQQCOQQ LR 2N 2N BN BN I8 2N

k214
k411,412
k251,480
R231,232,323,3é4
k277
k341
RS6,108
K215
k205,259,203
R422
R23,128,182,183,76

R308,325

. R458,466

R387
k371
R348
k386

k240,241

LU IR 2K 2 Y 3

END-DATE

LK R IR S AN )
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PARTS LIST REV N ECO® 14647  12-07-82 (FRINTED: 12-08-82)  PAGE 13
‘ 313 LINES
GTY GIVEW IS NUMBER OF PARTS ORK LENGTH OF MATERIAL IN FEET
* e et IR + 4t 0QﬁilQQ'QQOOQOQCQ'CiOCOQI 00’00..0.00..00!‘0'..(0.0 0000100!0‘!""‘0‘|i0 EEEEREREN] IR IR R N I
ITER  CIPHER  @TY DESCRIPTION 1 MFG-NARE REF-DES ST-DATE  END-DATE
FAKT ® _DESCRIPTION 2 WEG-PARTS
LI N ) P EEER TR [N ) .lbi.?ii.'.f'lif’."f’iﬁ‘ Qil'.l’.'l‘fi'i..i‘ﬁi..'.l 0}#%00000500!0'00..*0 [N 2N 2N N PE LR E LD
233 200013-249 3 RES-FF,2.49K,1/8W,1% K-OHN k237,238,239
WIL-R-10509 STYLE RNSSD2491F
234 200013-499 1 RES-FF,4.99K,1/8W,1% R-OHM R337
MIL-R-10509 STYLE RNS5DA991F
295 200014-100 21 KES-FF,10.0K,1/8U,1% K- OHH R14,15,61-64,113-114,
. MIL-K-10509 STYLE RNS55D1002F 179,184,185,219,220,
222,334,386,290,180,
221
236 200014-127 1 RES-FF,12.7K,1/8W,1% K-OHM R248
MIL-R-10509 STYLE RN55D1272F
237 200014-200 2 RES-FF,20.0K,1/8W,1% R-OHH R217,229
MIL-K-10509 STYLE RNSSD2002F
238 200014-301 5 RKES-FF,30,1K,1/8W,1% K-ONM R186,187,22,420,421
WIL-R-10509 STYLE RN5503012F .
239 200014-536 & KES-FF,53.6K,1780,1% R-0HH R12,13,59,60,111,112
HIL-R-10509 STYLE RN55D5362F
240 2000i5-100 4 RES-FF,100K,1784,1Y R-OHN R4S, 46,117,114
MIL-R-1050% STYLE RN5SD1003F
241 200015-150 - 2 RES-FF,150K,1/80,1% R-0HA R307,435
WIL-R-10509 STYLE RN55D1503F
242 200014-309 1 KES-FF,30.9K,1784,12 R-0HH R230
WIL-R-10509 STYLE RNS5D3092F
243 200082-390 2 RES-FC,390 OHM,1/2V,5% NOT ON FILE k382,343
. RCR20G391JM
244 200080-270 2 RES-FC,2.7 DHMS,1/2W, 5%  NOT ON FILE R344,345
RCR20G2R7JM
245 200080-330 24 KES-FC,3.30HMS,1/2W,5% NOT ON FILE k41-43,45,46,49,50,
RCR20G3R3JM 52,93-95,97,98,101,
: ‘ 102,104,146-148,150,
151,154,157,155
246 200081-100 14 RES-FC,10 OHMS,1/2W,5% NOT ON FILE R44,47 ,48,51,96,99,
RCR20G1004M 100,103,149,152,153,
. 156,487,488
247 200082-560 2 KES-FC 560 OHM 1/2V 5% NOT ON FILE R381,401
' RCR20G5614M
248 200084-100 1 KES-FC 10,00k 1/2W 5% NOT ON FILE R3I89

RCR20G103JN
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LI I

ITEH
249
250
251
252
233
234
235
256
257
258
259
2460
241

242
263

244
245
266

247

LI AR IR BB BN IO |

CIPHER
FART &

IR NN

200128-100
200014-806
200014-332
205255-500
205253

200015-301

211015-001
211011-014
200080-100
211011-024
211011-028

211011-040

204027-014
79%603-100
204017-%50
204012

204013

[ ]

ary

L 20 28 2

0000'!6&0.bll..i'."..'{l

DESCRIPTION 1
DESCRIFTION 2

iiiiib'l’b!"fi'l".’000'00

RES-WH,.100HN ,3.75U,52
RES-FF,80,6K,1/84,1%
NIL-R-10509 STYLE
RES-FF,33,2K,1/80,1%
MIL-R-10509 STYLE
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RES-FF,301K,1/8W,1%
MIL-R-10509 STYLE
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SOCKET,16 PIN LOW PROFILE
RES'FC’].'O 0""5,1/2,52
SOCKET,24 PIN LOW PROFILE
SOCKET,28 PIN LOW PROFILE

SOCKET,40 FIN LOW PROFILE

TRANS-CORE DRVKS,NFM

TRANSISTOR-NFN,SILICON,
SELECTED

TRANSISTOR ,NPN-GENERAL
FPURFOSE

TRANSISTOR,PNF SILICON

TRANSISTOR, NFN SILICON

LR Y NN NN

MFG-NAME
MFG-FART#

LR LR B I N N N I S S SO

DALE ELEC. INC.
CW-2B ,1-9K
Rk-0HAN

~ KN53DB042F

K-0HA

RN55D3322F

BECKMAN INSTRUMENTS,INC,
898-5-R220/330

BECKMAN INSTRUMENTS,INC.
899-1-R540

R-OHH

KN35D3013F

ANP INC,
3-435648-4
AUGAT
216-AG39D
ANY ACCEPTABLE SOURCE
RCR20G1ROJM
AUGAT
224-AG39D
AUGAT
228-AG39D
AUGAT
240-AG39D

TEXAS INSTRUMENTS

‘2N4014

CIFHER DATA PROD
MOTOROLA SEMI,
NPS§2222

TEXAS INSTRUMENTS
2N3702

TEXAS INSTRUMENTS
283704

"
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204014-913
204027034
204027-037
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199650-201

209790-074

213271-407
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213271-416
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TRANSISTOR-NFN,SILICON
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MFG-NAME
MFG-PART®

0000000&000‘0000’00&‘thb

NATIONAL SEWICOMDUCTORS
2N4013

WOTOROLA SEMI,

2N6034

MOTOROLA SENMI.

2N&037

MOTOROLA SEMI.

- 2N6338

TRANGISTORS-MATCHED

ADHESTVE ,NUT LOCK

SCREW-PAN HD,PHIL,

4-40 X 7/16,CAD,BLK,ZINC
SCREW-PAN HD PHIL,

4-40 X 9/16,CAD,BLK,ZINC
SCREW-PAN HD PHIL,
4-32' X 7/16,CAD,BLK,ZINC
SCKEW-PAN HD PHIL

4-32 X 1/2,CAD,BLK,ZIKC
SCREM-PAN HD PHIL,

4-32 X 1,CAD,BLK,ZINC
SCREW-PAN HD FHIL

CAD DR ZINC 10-32X2

NUT HEX-LG FAT

10-32

LUG,S0LDER #é

WASHER, FLAT,#10
WASHER,SPLIT LOCK #4

NUT ,HEX,RADIO PAT. b4
4-40

‘NUT

- CIPHER DATA PROD 7

LOCTITE
242

ANY ACCEPTABLE SOURCE -

ANY ACCEPTABLE SOURCE

ANY ACCEPTABLE SOURCE

ANY ACCEPTABLE SOURCE

ANY ACCEPTABLE SOURCE

ANY ACCEPTAKLE SOURCE
ACCEPTABLE SOURCE
110 CAD.
SMITH,HERMAN H,
1416-4

ANY ACCEPTABLE SOURCE
WASHEK 810 CAD. .
ANY ACCEPTABLE SOUKCE
WASHER 24 CAD.

ANY ACCEPTABLE SOURCE
NUT #4 CAD.

ANY
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WASHER,FLAT,SHALL 0D u4
WASHER ,SFLIT LOCK us

NUT-HEX RADID FATTERN
4-32
WASHER,FLAT,SHALL 0D ®é

INSULATOR-THERHALLY
CONDUCTIVE (T0-3)
INSULATOR-MYLAR

'HASHER-FLRT,NYLQN,SH PAT

3410-44-52

WIRE-SOL 30AUWG KYNAR 7"
TUBING-HEAT SHRINK,
1/4,BLX

WIRE BUS TND COFPER 22AWG
TUBING TFL 22 GA
SCREW-FAN HD PHIL

10-32 X 1-3/4
WASHER-LOCK,DISHED TYFE,
# 4
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WASHER #4 CAD,
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NUT #6 CAD,
ANY ACCEPTABLE
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BERGUIST
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THERMALLOY cO
43-77-2
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CATCH PIN @9)
NUT
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scRew @ ()

A APPLY SCREWLOC LOCTITE, ITEM 79 AT INSTALLATION.

A REMOVE NUT & SHIM, ITEMS 8 & 18 OF ASSY 154002-101
AND SCREW ROLLER GUIDE TO TOP PLATE.

3 DUST DOOR REMOVED FOR CLARITY.

7/
= <

4 ITEMS NOT SHOWN: ITEM 113 ~ RACK MYG HDWR PKG, ITEM
109 — SHIPPING FRAME & ITEMS 47, 68, 69 — QTY & EA
SHIPPING HARDWARE.

CLEARANCE BETWEEN SENSOR & TAPE - .150 + 020.

SRR HDE)
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CENTER PUMP BETWEEN REEL MOTORS. PRESS FUMP RSSY DOWN TO
COMPRESS GASKET APPROXIMATELY 50% TO ELIMINATE AIR LEPKS.
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SEE DETA C" SH 3

PRESS IN DIRECTION OF ARROW FAR AS POSSIBLE, THEN
TIGHTEN SCREW({S5).

CLEAN MATING SURFACES OF GASKET & TOP PLATE WITH
INHIBISOL. WHEN THROUGHLY CLEAN, APPLY CONTACT
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GASKET). ALLOW CURLING TIME. THEN INSTALL GASKET
TO TOP PLATE.
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