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Table 4-2. Daily Preventive Maintenance Procedures-Continued
Type Material Level
maintenance required personnel Procedures
Verify Blower None ET/RMSN Feel for air flow from vent
Operation at right side of Keyboard
Printer. If there 1s no
air flow, refer to Chapter
50
Verify Print None ET/RMSN Set the BITE switch to ON,
Function printout shall conform to
figure 2-4. If printout is
incorrect, refer to Chapter
5. If print contrast is
poor, adjust carriage shaft
lever (figure 6-2).
Table 4-3. Weekly Preventive Maintenance Procedures
Type Material Level
maintenance required personnel Procedures
Clean Platen or Alcohol type ET/RMSN Clean platen or paper
Paper Roller TT-I-~735, rollers with alcohol on
Lintless lintless cloth or brush.
Cloth or
Brush
Clean Margin Aleohol type ET/RMSN Wipe clean with alcchol on

Sensor and
Paper Low
Sensor

TT-I-735,
Lintless
Cloth or
Brush

lintless cloth or bruch.
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Table 4-4, Monthly Preventive Maintenance Procedures
Type Material Level
maintenance required personnel Procedures
Clean Print Vacuum ET/RMSN Vacuum paper dust from the
Mechanism Cleaner print mechanism and in-
side the front cover.
Clean Exterior Lintless ET/RMSN Wipe with dry lintless cloth.
Case Cloth
Clean Switches Bristle ET/RMSN Clean with soft bristle
. Brush brush.
Clean Air Filter Water and ET/RMSN Remove and wash with hot
soap soapy water. Blow dry with
low pressure (25 PSI) air
(paragraph 6-4.14).
Clean and lubri- Machine 0il ET/RMSN Wipe the carriage shaft
cate Carriage type MIL-M- clean with a lintless
Shaft 6085 and cloth. Apply several drops
Lintless of MIL-type light machine
Cloth 0il. Move carriage left and
right to distribute o0il on
carriage shaft. Wipe ex-
cess oil off shaft with a
lintless cloth.
Alcohol type ET/RMSN Wipe clean with alcohol on

Clean printhead
guide bar

TT-1-735,
Lintless
Cloth

lintless cloth.
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CHAPTER 5

TROUBLESHOOTING

5-1. INTRODUCTION. This chapter provides organizational level troubleshooting
procedures. The information is supported by fault logic diagrams.

5-2. TROUBLESHOOTING INDEX. Table 5-1 is a troubleshooting index.

5-3. RELAYS AND LAMPS. No relays are used in the Keyboard Printer. Lamps used are
identified in table 5-2.

5-4, TROUBLESHOOTING. When a Keyboard Printer fault occurs, the method of trou-
bleshooting is to perform the Performance Verification Instructions listed in table
5-3. These instructions will reference fault isolation diagrams, figures 5-2
through 5-14, which contain specific troubleshooting procedures. The fault isola-
tion diagrams lead the maintenance personnel to a module or chassis-mounted compo-

nents.

5-5. PERFORMANCE VERIFICATION. Performance verification consists of preliminary
and operational checkout instructions. The performance verification instructions
are listed in table 5-3. Preliminary instructions in preparing and applying elec-
trical power to the Keyboard Printer are provided in table 5-3 The successful
completion of the performance verification instructions will ensure that the Key-
board Printer is functioning properly. If a malfunction does occur, reference is
provided to the troubleshooting and fault isolation instructions. After any mal-
function is corrected, repeat all operational instructions.

5-6. MODULE LOCATIONS. The physical location of the modules of the Keyboard
Printer are identified in figure 6-2.

5-7. POWER SUPPLY MODULE TEST POINTS. The test point locations and measurements
of the Power Supply module (figure 5-1) can be accessed only with the cover re-
moved. Table 5-4 provides references for test point measurements.

5-8. KEYBOARD MALFUNCTIONS. Any Keyboard malfunction and/or damage impairing its
operation is the responsibility of higher level maintenance. Replace Keyboard with
a spare {para 6-4.1). Refer to figure 5-3 for troubleshooting procedures.

5-9. REAR PANEL CONNECTORS. Table 5-5 provides information for both the power and
signal interface connectors, J1 and J2 respectively.

5-10. PROTECTIVE DEVICES. The only protective device contained within the Key-~
board Printer is the POWER ON/OFF circuit breaker CB1, located on the Keyboard
Printer Control Panel. CB1 will open when the current drawn by the Keyboard Printer

exceeds T amps.
51
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Figure 5-1. Power Supply Test Point Location
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Table 5-1. Troubleshooting Index Teletypewriter Set AN/UGC-136AX
Fault isolation Functional Alignment/
Functional area diagram description ad justment
paragraph paragraph
BITE Inoperative Figure 5-8 3-8 6-2,
6-3.2
Carriage Assembly Figure 5-7 3-14.5 None
Margin Alignment
Configuration Mes- Figure 5-7 3-4.3 None
sage Printout
Copy Illumination Figure 5-11 3-4.1 None
End-of-Line Alarm Figure 5-6 3-14.7 None
Garbled Print Figure 5-14 3-7 None
Keyboard Figure 5-3 3-15 None
Keyboard and Control Figure 5-5 3-4.1 None
Panel Lamps
Missing Dot Figure 5-10 3-14.1 None
Paper Feed and Figure 5-9 3-14.3, 3-14.4 None
Ribbon Advance
Power Figure 5-4 3-4.1 None
Power on sequencing Figure 5-2 3-4,1.1 None
Receive Figure 5-12 3-7 None
Transmit Figure 5-13 3-6 None

5-3
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Table 5-2. Indicator Lamp Index

Troubleshooting
Reference Functional Energizing . diagram
designation name voltage (rig. no.)
1TA1A1DS1 COPY ILLUMINATION 28 Vde 5-5
1A1A1DS2 COPY ILLUMINATION 28 Vde 5-5
1A1A2A3DS1 BELL 28 Vde 5-5
1A1A2A3DS2 PAPER LOW 28 Vde 5-5
1A1A2A3DSH RCV BUSY 28 Vde 5-5
1A1A2A3DS5 "POWER 28 vde 5-5
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Performance Verification Instructions

Instruction

Performance standard

Reference

WARNING

Death or injury may occur if the power cable safety
ground wire is not connected to a suitable AC recep-
tacle safety ground return. Also, an additional safe-
ty strap must be connected to E1 ground stud at the

rear of the Keyboard Printer. (para 8-7.2)

1. Preliminary

a.

Set POWER switch
on Keyboard
Printer control
panel to OFF.

Check input power
ac with DVM.

Check power input
source at Ji.

Release the two

cover fasteners

on front of the

Keyboard Printer
cover and raise

cover to latch-

open position.

Check Keyboard
Printer for
proper instal-
lation of mod-~
ules.

Remove all ob-
structions from
keyboard.

Check paper sup-~
ply and install
new roll of paper
as required.

Check ribbon
cassette.

POWER lamp not il-
luminated.

Keyboard Printer is
not connected to
facility electri-
cal power.

115 Vac, 60 Hz

Cover open to latch-
open position.

Paper supply properly
installed.

Ribbon cassette prop-
erly installed.

Figure 2-1

Facility electrical
connection power
input.

Figure 6-2

Table 2-7, steps 1
through 10

Table 2-7, steps 11
through 16

5-5
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Table 5-3.

Performance Verification Instructions-Continued

Instruction

Performance standard

Reference

5-6

1'

Check configura-
tion control
panel switches.

Check belts for
proper operation.

Connect Keyboard
Printer to facil-
ity power and
signal cables.

Close cover and
secure fasteners.

Set POWER switch to

ON.

Move carriage manually

left and right and
observe all belts

for proper movement,

e.g., no interfer-
ence, damage or
slipping.

All lamps light for
about one second
except the RCV BUSY
and the shift lock
light remains off.

Audible end-of-line
alarm sounds.

End-of-1line alarm
turns off.

BELL indicator turns
off.

PAPER LOW indicator
turns off.

All keyboard indica-
tors turn off.

Carriage assembly
aligns to left mar-

gin.

Configuration message
is printed. Ref
para 3-4.3

Table 2-4, step 3

Paragraph 6-4.8, .9
.10

Facility electrical
connection power input

and signal cables

Figures 2-1, 2-3,

5-4, 55

Figure 5-2

Figure 5-2

Figure 5-2

Figure 5-2

Figure 5-2

Figure 5-2

Figure 5-2
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Table 5-3. Performance Verification Instructions-Continued

Instruction

Performance standard

Reference

NOTE

The printhead automatically moves four spaces to the right of the last
character in a configuration message. This permits the operator to review
the text. The printhead automatically Yeturns four spaces to the left when

printing resumes.

3. Check for fan opera-
tion, or "FAN OFF"
Msg printed.

Y4, Perform BITE test.
(table 2-4, step 6)

Feel air flow from
vent on right side
of Keyboard Printer

All indicator lamps
and end-of-line
alarm are turned off.

Test message is printed
within 35 seconds.

End-of-line alarm is
turned on at end of
first printed line
of test message. Re-
maining indicators
are turned off when
last line of test
message is ready for
printing.

Paragraphs 3-13.5,
6-3.3, F.gure 5-U

Figure 5-8

Paragraph 6-2.1,
Figure 5-8

Figure 5-8

RCV BUSY lamp will remain ON if Keyboard Printer not installed in communi-

cations system.

5. Perform visual in-
spection of iLest
message.

6. Check copy lamps op-
eration.

Test message shall con-
tain ali 128 ITA-S
characters on 49
lines of 80 charac-
ters per line in a
rolling pattern.

Lamp illumination will
vary from off to
full on by COPY IL-
LUM potentiometer.

Figures 2-4, 5-9,
5-10

Figure 5-11
Table 2-7
(steps 17-19)

n
1
-~
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Table 5-3. Performance Verification Instructions-Continued

Instruction Performance standard Reference
7. Transmit a message RCV BUSY lamp blinking Paragraph 3-7
from the system to and message received Figures 5-12, 5-14
the Keyboard Printer and printed by the and Ship System
to check the Re- Keyboard Printer Manual
ceive mode. without error.
8. Transmit a message Message will be trans- Paragraph 3-6
from the Keyboard mitted as typed on Figures 5-13, 5-14
Printer to the sys- Keyboard.
tem to check the
Transmit mode. (ta-
ble 2-U4, steps 15
through 18)

Table 5-4. Power Supply Test Point Measurements

Test

point Measurement Adjust
1 +50V None
2 +28V None
3 GND None
y +2.5 +.01V R1
5 +1.01V None
6 +5 +.01V R2
7 +5V None
8 -12V None
9 +12 +.05V R3
10 -5V None
1" +24v None

5-8
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Table 5-5. Rear Panel Connectors and Signal Interface Information

Connector

Function

J1 Power Connector (five-pin, male
receptacle connector)

Signal

115 VAC
115 RTN
GND (chassis)
Not used
Not used

Mmoo > lg

J2 Signal Connector (25-pin, male
receptacle connector)

Pin Signal
1 RXD1/RXDV28
2 TXD1/TXDV28
3 TXINH1C
y RCVINHIC
5 BELLV28
6 RBRS1
7 RBRS2
8 RBRSS
9 STCS-2
10 STCS-1

11 STC-2
12 STC-1
13

thru

23

24 IORTN

25 Chassis GND

Connects Keyboard Printer to AC
power source.

Through signal cable, provides sig-
nal interface or input/output
signals between Keyboard Printer
and other equipment.

Receive Data

Transmit Data

Transmit Inhibit

Receive Inhibit

External Bell

Remote Baud Rate Select 1
Remote Baud Rate Select 2
Remote Baud Rate Select Status
Transmit Switch

Transmit Switch

Transmit Switch

Transmit Switch

Not used

1/0 Return
Chassis Ground

5-9
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PROPER
CARRIAGE
MOVEMENT

YES

4

PROPER NO
LINE FEED
OPERATION

YES

y

PRINT NO
PROPER
CHARACTERS

YES

STANDARD
LENGTH

REF
FIG.5-8

REF
FIG.5-9

REF
FIG. 5-10

PROPER MESSAGE NO

REMOVE AND RE~
PLACE MESSAGE
STORE MODULE
PARA 6-4.2

CORRECT CONFIG -
URATION MESSAGE
FOR CONTROL PANEL
SWITCH SETTINGS

MESSAGE NO

CHECX
SWITCH
SETTINGS

PROBLEM
CORRECTED

REF
ALIGNED
PROPERLY FiG 5-7
YES
REF
FIG 5-8

Figure 5-2.

OOES UNIT REF
SEQUENCE FIG. b—4
START
YES
ALARM GOES
OFF
YES
REMOVE AND RE-
SELL LAMP PLACE MICROCOM ~
GOES OFF PUTER MODULE
PARA 6—4.2
YES
REMOVE AND RE-—
PLACE INTER-
FACE MODULE
PARA 8-4.2
PROBLEM YES
CORRECTED
NO
NO

REMOVE AND RE—
PLACE XEYBOARD
PRINTER

PARA 6415

Power-0On Sequencing, Fault Isolation Diagram
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REMOVE AND RE~
KEYBOARD YES PLACE KEYBOARD
INOPERATIVE PARA 6—4.1
NO

PROBLEM
CORRECTED

REMOVE AND RE-
PLACE MICROCOM-—
PUTER MODULE

PARA 6-4.2

PROBLEM YES
CORRECTED

REMOVE AND
REPLACE KEY—
BOARD PRINTER

PARA 6—4.15

Figure 5-3. Keyboard, Fault Isclation Diagram
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POWER SUPPLY
OUTPUT VOLT -~

REMOVE AND
REPLACE FAN

PRINTER NO
OPERATIVE /~
YES
A
FAN NO
OPERATIVE
YES
1
FAN OFF
MESSAGE NO
PRINTED
YES

A

CHECK & ADJUST
VOLTAGE DIFFER~
ENTIAL ON CON-

TROLLER MODULE
FAN OFF
MESSAGE NO
PRINTED

YES

REMOVE AND RE-
PLACE CONTROL -
LER MODULE
PARA 642

FAN OFF
MESSAGE
PRINTED

YES

FAN YES
OPERATIVE

NO

YES

> AGES OK
FIG. 51
TABLE 54

NO

1

REMOVE AND RE-
PLACE POWER
SUPPLY MODULE
PARA 6-4.6

PRINTER YES
OPERATIVE

NO

REMOVE AND RE—
PLACE PRINT MECH -
ANISM MODULE
PARA 6—4.6

PRINTER
OPERATIVE

REMOVE AND RE—
PLACE MICROCOM—
PUTER MODULE
PARA 6—4.2

PROBLEM
CORRECTED

1

REMOVE AND RE -
PLACE MESSAGE
STORE MODULE

PARA 6—4.2

YES
PRINTER
OPERATIVE

.

NO

REMOVE AND RE-
PLACE INTERFACE
MODULE

PARA 8-4.2

YES
PRINTER
OPERATIVE

NO

1

REMOVE AND RE—
PLACE CONTROL -
LER MODULE
PARA 6-4.2

PRINTER YES
OPERATIVE

NO

A

Figure 5-4. Power, Fault Isolation Diagram

REMOVE AND
REPLACE KEY -
BOARD PRINTER

PARA 6--4.15

Xv9g£1-200 Ol {3/010~IWO-YH-L9Ldd
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RE-
REMOVE AND RE NO

NO

POWER LAMP
OPERATIVE

_h‘es

BELL LAMP
OPERATIVE

NO

NO

:::MB,(S)ARD PLACE MICROCOM ~ LAMPS
OPERATIVE PUTER MODULE OPERATIVE
PARA 6-4.2
IYES
CONTROL
ASSEMBLY REMOVE AND RE - LAMPS NO
MPS PLACE KEYBOARD OPERATIVE
- PARA 8-—4.1
OPERATIVE .

RCV BUSY LAMP
OPERATIVE

NO

REMOVE AND RE-
PLACE POWER
SUPPLY MODULE
PARA 646

REMOVE AND RE -~
PLACE INTERFACE
MODULE

PARA 64 2

REMOVE AND RE -
PLACE INTERFACE
MODULE

PARA 6-4.2

suL8sS

NO

REMOVE AND RE—
PLACE BULBS
TABLE 2-7

PROBLEM
CORRECTED

A

REMOVE AND RE~
PLACE MICROCOM
PUTER MODULE
PARA 6-4.2

PAPER LOW LAMP
OPERATIVE

NO

A

REMOVE AND RE -
PLACE CONTROLLER
MODULE

PARA 6-4 2

Figure 5-5.

PROBLEM
CORRECTED

NQ

REMOVE AND RE—
PLACE KEYBOARD
PRINTER

PARA 6-4.15

Keyboard and Control Panel Lamps, Fault Isolation Diagram
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END-OF—LINE
ALARM
OPERATIVE

REMOVE AND RE—
PLACE MICROCOM-—
PUTER MODULE
PARA 6-4.2

PROBLEM YES
CORRECTED

Ino

REMOVE AND RE-
PLACE CONTROL-—
LER MODULE

PARA 6-4.2

PROBLEM YES
CORRECTED

N

REMOVE AND RE-
PLACE PRINT MECH—
ANISM MODULE
PARA 6—4.5

PROBLEM
CORRECTED

REMOVE AND RE-
PLACE KEYBOARD
PRINTER

PARA 6—4.15

Figure 5-6. End-of-Line Alarm, Fault Isolation Diagram
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CONFIGURATION

MESSAGE
PRINTED

PAPER LOW YES CHECK
LAMP FLASHING PAPER SUPPLY

CORRECTED

ANISM MODULE
PARA 6-4.5

CORRECTED

PRINTER
PARA 6-4.15

CARRIAGE CHECK COVER CHECK
ASSEMBLY NO DOWN AND SE— PROBLEM No | INTERLOCK
ALIGNS TO LEFT CURELY LATCHED CORRECTED SWITCH POSITION
MARGIN FIG 1-1 FIG 21,
TABLE 2—1, STEP 10
|YES Jves
REMOVE AND
PROBLEM REPLACE CONTROL — PROBLEM NO afg"’:’(;’ceofﬂgj,fé:ce
CORRECTED LER MODULE CORRECTED MODULE
PARA 6—4.2
Tves
REMOVE AND RE— REMOVE AND RE—
PROBLEM PLACE PRINT MECH.- PROBLEM NO PLACE KEYBOARD

Figure 5-T.

_Jies

Fault Isolation Diagram

Carriage Assembly Margin Alignment and Configuration Message Printout,

XV9EL-09N 0L 13A/0L0-IWO-VH=L9L3d
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Figure 5-8.

BITE OPERAT-
ING AND AT

PROPER SPEED
(< 35S€EC)

NO

CHECK
TIMING DISC
ADJUSTMENT
PARA 6-3.2

PROBLEM
CORRECTED

NO

POWER SUPPLY
OUTPUT VOLTAGE
OX

TABLE 54

NO

A

REMOVE AND RE -
PLACE POWER
SUPPLY MODULE
PARA 6-4.6

PROBLEM YES

CORRECTED

NO

1

REMOVE AND RE—
PLACE KEYBOARD
PRINTER

PARA 64 15

CORRECT
PAPER FEED
RIBBON

ADVANCE

ALL DOTS
PRINTING

LAMPS OPERA—
TIVE WITH BITE
SWITCH DEPRESSED

YES

1

REMOVE AND RE -~
PLACE CONTROL -
LER MODULE
PARA 6-4.2

PROBLEM
CORRECTED

NO

REMOVE AND RE -
PLACE MICROCOM -
PUTER MODULE
PARA 64 2

PROBLEM
CORRECTED

J

REMOVE AND RE-
PLACE PRINT MECH -
ANISM

PARA 6—4.5

PROBLEM
CORRECTED

BITE, Fault Isolation Diagram

REF FIG. 5-9

REF FIG. 5-10

REF FIG. 5-5

YES




PAPER FEED NO

EE161-HA-OM1-010/E110 UGC-136AX

WORKING

RIBBON ADVANCE \ NO
WORKING

Figure 5-9.

REMOVE AND RE-
PLACE CONTROL-
LER MODULE
PARA 6—4.2

l

PROBLEM YES
CORRECTED

lno

REMOVE AND RE-
PLACE PRINT MECH—
ANISM MODULE
PARA 6-4.5

l

PROBLEM YES
CORRECTED

"

REMOVE AND RE -
PLACE KEYBOARD
PRINTER

PARA 6—4.15

Paper Feed and Ribbon Advance, Fault Isolation Diagram
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CHECK PRINT
MISSING DOY YES HEAD ADJUSTMENT
INDICATION PARA 6—2.2

1" l
PROBLEM
CORRECTED

lNO

REMOVE AND
REPLACE
CONTROLLER
MODULE
PARA 6-4.2

!

PROBLEM YES
CORRECTED

INO

REMOVE AND
REPLACE PRINT
MECHANISM
PARA 6—4.5

l

PROBLEM YES
CORRECTED

lNo

REMOVE AND
REPLACE KEY—
BOARD PRINTER
PARA 6—4.15

YES

Figure 5-10. Missing Dot, Fault Isolation Diagram
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YES
BULBS OK
NO
REMOVE AND l
REPLACE BULBS
g;‘,’: 27-7,9 REMOVE AND
17- REPLACE CONTROL
PANEL PARA 6—4.7
PROBLEM YES
CORRECTED
PROBLEM YES
NO CORRECTED
NO
REMOVE AND
REPLACE PRINT
MECHANISM
MODULE
PARA :_4 5 REMOVE AND
— REPLACE KEY -
BOARD PRINTER
PARA 6-4.15
PROBLEM YES
CORRECTED
NO

Figure 5-11. Copy Illumination Lamps, Fault Isolation Diagram
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BITE
OPERATING

NO

REF FIG.5-8

Figure 5-12.

5-20

YES

RCV BUSY
LAMP BLINKING \NO
WITH DATA
RECEPTION

CHECK DATA
INPUT LINE
(TABLE §-5)

lvss

PRINT GARBLED
OR NO
PRINTING

YES

lNo

REMOVE AND
REPLACE INTER-
FACE MODULE

PARA 6—4.2
PROBLEM YES
CORRECTED

iuo

RE’MOVE AND

REPLACE MICRO -
COMPUTER MOD -
ULE PARA 6-4.2

l

PROBLEM YES
CORRECTED
lNO
REMOVE AND

REPLACE KEY-
BOARD PRINTER
PARA 6-4.15

REF FIG. 514

No Receive, Fault Isolation Diagram
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TYPED
KEYBOARD
MESSAGE

oK

BITE
OPERATING

DEPRESS

TRANSMIT GARBLED REF FIG
MSG KEY PRINT 5-14
{PATCHED LOOP)

NO

REF FiIG.5-3

REF FIG.5-8

REMOVE AND RE -

YES

BREAK REF FIG
PRINTED 5-12
NO

XMT ACT
LAMP ON

PLACE KEYBOARD

PARA 6—4 1
Y
TRANSMIT
MESSAGE
PROBLEM YES oK
CORRECTED
NO
NO
REMOVE AND RE -
PLACE INTERFACE
MODULE
PARA 6—4 2
REMOVE AND RE - ]
PLACE KEYBOARD
PRINTER
PARA 6—4.15 PROBLEM YES
CORRECTED
4
NO
REMOVE AND RE-—
PROBLEM YES PLACE MICRO—
-»{ COMPUTER
CORRECTED MODULE
PARA 642
CHECK DATA
OUTPUT LINE r:?)g:"sf:hr‘m
(TABLE 5-5)

[

Figure 5-13.

No Transmit, Fault Isolation Diagram

5-21
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5-22

CHECK TBL 24
SYEP 3 FOR
PROPER CON—-
FIGURATION

PROBLEM
CORRECTED

NO

REMOVE AND RE -
PLACE INTERFACE
MODULE

PARA 6-4.2

YES

REMOVE AND RE-
PLACE POWER
SUPPLY MODULE
PARA 6-4.7

PROBLEM
CORRECTED

NO

YES

REMOVE AND
y REPLACE
—®1 CONTROL PANEL
PROBLEM PARA 6—4 7
CORRECTED
y
J PROBLEM
CORRECT POWER CORRECTED
SUPPLY 412V RED YES
OUTPUT VOLTAGES =

REFER TO TABLE
54

REMOVE AND RE -~
PLACE KEYBOARD
PRINTER

PARA 6—4.15

Figure 5-1l4,

Garbled Print, Fault Isolation Diagram
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CHAPTER 6

CORRECTIVE MAINTENANCE

6-~1. INTRODUCTION. This chapter contains adjustment, alignment, removal, and re-
placement procedures for organizational maintenance.

6-1.1. Setscrews. The two setscrews in the idler pulley housing (figure 6-5, view
C) are secured with Locktite. Prior to removing these setscrews, apply heat to the
area, then attempt to tighten setscrews to break Locktite loose before removing
setscrews. Apply Locktite to these setscrews before tightening during reassembly.
The single setscrew in the carriage drive pulley (figure 6-6, View B) does not
require Locktite. All of these setscrews should be torqued to 3 to 5 inch-pounds

when tightening.

6-1.2. Special Tools, Test Equipment and Materials Required. Refer to table 1-3
for special tools and test equipment required for organizational level maintenance.

Section I.

ADJUSTMENTS AND ALIGNMENTS

6~2. ADJUSTMENT. Adjustment procedures are provided for the BITE (paragraph
6-2.1.) and for the printhead (paragraph 6-2.2.).

6~2.1. BITE. When the BITE test pattern runs longer than 35 seconds, perform the
following steps until the test pattern does not exceed 35 seconds. Then return to
instruction 4 of the Performance Verification Instructions, table 5-3.

a. Clean and lubricate the entire carriage bar per table h4-U,

b. Check BITE test pattern time. If time still exceeds 35 seconds, continue
with step c¢.

c. Adjust the timing disc as follows:

(1) Loosen the locking screw on the center face of the timing disc assembly
(figure 6-1). Do not remove.

(2) Initiate BITE test pattern.

(3) Adjust the timing by turning, CW or CCW, the timing disc adjusting screw
(figure 6-1). Adjust for smooth even operation in both forward and re-
verse carriage travel.

d. Recheck BITE test pattern time. If time still exceeds 35 seconds, proceed to
paragraph 6-3.2 and align the timing disc.

6-1



EE161-HA-OMI-010/E110 UGC-136AX

6-2.2.

ADJUSTING SCREW

LOCKING SCREW
HOUSING

~—— IMAGINARY LINE
rd

ALIGNING HOLE

CENTER OF CARRIAGE
MOTOR SHAFT

CAP SCREW

TIMING CLAMP
DISC

Figure 6-1. Timing Disc Adjustment

Printhead.
Remove Print Mechanism module (paragraph 6-4.5).

Remove ribbon cassette, and position carriage assembly at center of platen.

Push carriage shaft lever (figure 6-6, View B) towards rear of Print Mecha-
nism module as far as it will go.

Measure clearance between printhead and platen (with paper). Clearance
should be .016-inch. If not, loosen three screws securing carriage assembly

(figure 6~6, View B), use a 0.016~inch shim between printhead and platen
(with paper) to provide required clearance, and tighten the three screws.

Move carriage assembly to within approximately 1 inch of right end of platen
(avoid roller area at end of platen), and measure clearance between print-
head and platen. Note this clearance.

Repeat step e. with carriage assembly within approximately 1 inch of left
end of platen.

The clearance at each end of the platen, as measured in steps e. and f.,
should be within +0.005 inch of each other. This determines the parallelism
of the platen and carriage shaft. If parallelism is not within 0.005 inch,

ad just carriage shaft as follows.

(1) Remove three carriage shaft retaining screws and flat washers securing

carriage shaft retaining plate at left side of Print Mechanism module
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(figure 6-6, View B), but leave retaining plate mounted on end of car-
riage shaft.

(2) With printhead at left end of platen as in step f., rotate carriage shaft

retaining plate (figure 6-6, View B) clockwise or counterclockwise to
obtain required clearance at left end of platen (within +0.005 inch of
clearance measured at right end of platen).

(3) Note that there are six screw holes in the carriage shaft retaining plate.

There are only three matching holes in the chassis of the Print Mechanism
module. Rotate carriage shaft retaining plate the least distance clock-
wise or counterclockwise to line up three of the plate holes with the
three chassis holes. The parallelism of +0.005 inch should be maintained.

(4) Secure carriage shaft retaining plate with three screws and flat washers.

(5) Recheck clearance at both right end and left end of platen to ensure that

clearances are +0.005 inch of each other. If not, repeat step (1) through
this step as necessary to obtain required parallelism.

(6) Recheck clearance between printhead and platen (with paper). Clearance

should be .016-inch.

(7) Move carriage assembly toward left end of platen until left edge of detec-

tor stop clears left edge of left margin sensor (figure 6-2).

(8) Carefully move carriage assembly, as necessary, until timing disc is

aligned as shown in figure 6-1.

(9) Adjust left margin sensor, if necessary, so that left edge of detector

6-3.

stop is just clear of left margin sensor.

ALIGNMENT. Proper belt alignment is necessary for smooth carriage operation

to insure no interference results. Correct timing disc alignment is critical for
correct BITE pattern time. Perform all of the following after replacement of the
carriage assembly belt and/or the carriage motor belt.

6-3.1.

d.

Belts.

After replacement of either of the two belts, loosen the setscrew in the
carriage drive pulley and position the carriage drive pulley (figure 6-6,
View B) in the center of the carriage drive pulley shaft, so that the car-
riage assembly belt does not touch the carriage stepper motor gear. Maintain
parallelism of carriage assembly belt to carriage shaft.

If necessary, rotate the carriage drive pulley shaft so that the setscrew in
the carriage drive pulley will seat on the flat part of the shaft, then
tighten the setscrew to a torque of 3 to 5 inch-pounds.

Move carriage assembly manually in both directions and observe that carriage
assembly belt does not touch carriage stepper motor gear or carriage motor
belt.

If interference occurs, loosen setscrew, move carriage drive pulley rearward
slightly and repeat steps b, and c. until correct alignment of step a. is

achieved.

6-3
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6"3-2.

a.

b.

h.

6-3.3.

Timing Disc. Remove Print Mechanism as instructed in paragraph 6-4.5.

Position carriage assembly so that left edge of the detector stop is located
at left edge of left margin sensor as shown in figure 6-2.

Do not move carriage assembly while checking for position of white dot on
timing disc. The white dot should be positioned on an imaginary line from
the center of the carriage motor shaft to the aligning hole as shown in fig-

ure b6-1.

If the white dot is not present, loosen the cap screw until the clamp on the
carriage motor shaft is loose enough to allow the timing disc to be moved.

CAUTION

Use extreme care while turning
the timing disc to avoid bend-~

ing its edges.

Gently turn the timing disc until the white dot is present as shown in fig-
ure 6~1. Do not allow the motor shaft and carriage assembly to move from the

position achieved in step a. above.

With the white dot positioned, gently and slowly tighten the cap screw on
the clamp. Ensure the clamp is positioned at the end of the carriage motor

shaft.

Move carriage assembly left and right and check for timing disc interference
with the housing.

If interference is detected, the timing disc must be moved slightly inward
or outward to eliminate interference. Repeat steps a. through f. above until
proper alignment and no interference results.

Perform BITE adjustment per paragraph 6-2.1.

Fan-off Activation Alignment Procedures. If the fan is inoperative, the

Keyboard Printer will print the FAN OFF message and then proceed to shut itself
down. Cycling the power switch to OFF and then to ON will restore the Keyboard
Printer to normal operation. If FAN OFF message is printed again, perform the fol-
lowing alignment check on the Controller module (A1A8, figure 6-2):

Connect test point J1 to ground.

Connect DVM positive lead to test point J3.
Connect DVM negative lead to test point J2.
Adjust, if necessary, A1A8R1 to 15 +2 millivolts.

If the voltage is correct, refer to figure 5-5.
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6-4.
shall be replaced by specific instructions provided in the following subparagraphs.

6-4.1.

Section II.

REPAIR

REMOVAL AND REPLACEMENT. Modules found defective during fault isolation

WARNING

Voltages as high as 115 volts
are contained in the equipment
discussed in this manual. Use
standard safety precautions
when the modules of this unit
are removed from the case.
Disconnect the power cable at
J1 (frigure 6-3, View B) before
making any test connections,
or before working inside the

chassis.

Keyboard. The removal and replacement of the Keyboard (figure 1-1) is

accomplished by performing the following steps.

3.

6-,4.2.

Loosen the four retaining screws that secure the Keyboard to the front of
the Printer.

CAUTION

Connector pins can be easily
bent and equipment damaged if
modules are not carefully re-
moved and replaced.

Carefully separate the Keyboard from the Printer by pulling the Keyboard
straight back with no twisting, keeping the assembly aligned until clear.

The Keyboard is replaced by reversing the above steps, using extreme caution

in aligning the connectors.

Logic Modules. The four logic modules (A1AS5, A1A6, A1A7, and A1AB figure

6-2) are removed and replaced as follows:

6-6

a.

CAUTION

The logic modules contain
static sensitive devices. Care
must be exercised to prevent
electrostatic discharge which
may damage the devices.

Open cover to lock-in position.
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b. Loosen four captive slotted screws securing card cage cover (figure 6-2) and
remove cover.

CAUTION

Connector pins can be easily
bent and equipment damaged if
modules are not carefully re-
moved and replaced.

¢. Lift up the extractors (one is shown for A1A8 in figure 6-2) at each end of
the module to be removed. Apply upward pressure to disengage module from the
connector. Caution must be used to apply pressure straight up.

d. Lift the module straight up and out of the card cage assembly.

e. Replacement of the module is accomplished by reversing the above steps.

6-4.3. Paper. Paper is removed and replaced as described in table 2-7, steps 1
through 10, and can be accomplished with the power on.

6-4.4, Ribbon Cassette. The ribbon cassette can be removed and replaced when the
Print Mechanism module is either removed or installed in the Keyboard Printer, as
described in table 2-7, steps 11 through 16.

6-4.5. Print Mechanism Module. The Print Mechanism module (figure 6-2), removal
and replacement steps follow:

a. Open cover to lock-in position.

CAUTION !
b rsrrrsrrerrrsd

Do not move the printhead
mechanism back away from the
platen when the printhead is
located at the left margin.
Always move the printhead hor-
izontally to a location in
center of platen before moving
printhead away from platen.
This procedure must be adhered
to in order to avoid damage to
the left margin sensing tab.

b. Carefully move printhead mechanism horizontally to the center of the platen.
c. Remove ribbon cassette, paper roll and spindle. Reference table 2-7.

d. Remove the five screws (figure 6-2) which secure the Print Mechanism module
to the Keyboard Printer.

e. Loosen two connector retaining bracket screws (figure 6-2), and slide brack-
et toward front of module.

6-8
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Grasp tab on each of three connectors, and pull each connector free of 1its
associated card cage connector.

Slowly 1ift the Print Mechanism module straight up and place it on work sur-
face.

Replacement of the Print Mechanism module is accomplished by reversing the
above steps.

Power Supply Module. Removal and replacement of the Power Supply module
figure 6-2) shall be accomplished in accordance with the following steps:

WARNING

Voltages as high as 115 volts
are contained in the equipment
discussed in this manual. Use
standard safety precautions
when the modules of this unit
are removed from the case.
Disconnect the power cable at
J1 (figure 6-3, View B) before
making any test connections,
or before working inside the
chassis.

Open cover to lock-in position.

Remove two panhead screws from right side of Keyboard Printer as shown in
figure 6-3, View A.

Remove two panhead screws from the rear side of Keyboard Printer (figure
6-3, View B).

CAUTION

Connector pins on the under-
side of the Power Supply mod-
ule can be bent and damaged if
care is not exercised when re-
moving and replacing this unit.

Partially unseat the Power Supply module connector by grasping the rear top
edge of the Power Supply module and pulling forward and upward until the
Power Supply module unseats itself.

Carefully 1ift the Power Supply module using the removal strap located on
top, remove it from the Keyboard Printer, and place it on the work surface.

Replacement of the Power Supply module shall be accomplished by reversing
the above steps, except eliminate step d.

6-9
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6-4.7.

g-

6-4.8.

Control Panels.

Remove Keyboard (paragraph 6-4,1).

Open cover to lock-in position.

Remove Print Mechanism module (paragraph 6-4.5) and set aside.
Disconnect connector P6 (figure 6-4) from J6 at front center of Case.

Remove three flathead screws on front and three flathead screws on right
side that secure two Control panels, and fold out panels as far as cable
slack will allow.

To free the two Control panels, disconnect wires from bottom of ON/OFF cir-
cuit breaker CB1 (figure 6-4) as follows.

Wire no. CB1 terminal
W1 LINE 1
W2 _ LINE 2
W3 LOAD 1
w4 LOAD 2

Reinstall the Control panels by reversing the above steps. Use sleeving on
the wires at CB1 terminals.

Line Feed Belt. Line feed belt removal and replacement shall be attempted

only with the Print Mechanism module removed from the Keyboard Printer. The removal
and replacement steps follow:

a.

b.

6-10

Remove the Print Mechanism module (paragraph 6-4.5).

Unscrew alarm bell ring (figure 6-5, View B) and remove alarm bell from its
bracket on left side of paper tray.

Remove paper tray from Print Mechanism module by removing two screws on
right side and two screws on left side of paper tray (figure 6-5, View A and

B).

Loosen four screws holding line feed stepping motor. Slide motor up to re-
lease tension on the line feed belt (figure 6-5, View A and E).

Remove printhead guide bar retaining screws, two on each side (figure 5-5,
View D).

Remove the platen shaft locking ring from the right end of the platen shaft
(figure 6-5, View A).

Move the platen shaft to the left, applying pressure, which will push the
left platen shaft bearing from its seat (figure 6-5, View D).
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Slide line feed belt (figure 6-5, View E) off of platen shaft pulley and
motor pulley, and pass between right end of printhead guice bar and Print
Mechanism module frame. Then exit belt from frame hole at line feed stepping

motor pulley (figure 6-5, View E).

Take new belt and insert it through frame hole at line feed stepping motor
pulley (figure 6-5, View E).

Carefully raise the right end of the printhead guide bar and slide the belt
between it and Print Mechanism module frame (figure 6-5, View E).

Pull belt up, loop the lower end over the line feed stepping motor pulley,
and loop the upper end of the belt over the platen shaft pulley.

Reseat the platen shaft and bearing in the Print Mechanism module frame.

6-11
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Ne.

6-4.9,

Replace the locking ring on the right end of the platen shaft (figure 6-5,
View A).

Replace and tighten four screws which secure the printhead guide bar, two on
each side (figure 6-5, View D).

Apply downward pressure on line feed stepping motor to tighten the belt to
remove any slack and tighten the four motor screws (figure 6-5, View A and
E)‘

Rotate the platen manually to check for any binding, proper belt tension (no
slack, as in previous step), and tracking on pulleys.

Replace the paper tray (step c. above).

Replace the alarm bell (step b. above).

Replace the Print Mechanism module into the Keyboard Printer (paragraph
6-4.5).

Carriage Assembly Belt. The carriage assembly belt removal and replacement

shall be attempted only with the Print Mechanism module removed from the Keyboard
Printer. The removal and replacement steps follow:

a.

d.

€.

Remove the Print Mechanism module (paragraph 6-4.5).

CAUTION

Exercise care when removing
locknut, as it is under
spring pressure.

Release the tension on the idler pulley housing on the right side of the
Print Mechanism module by removing the locknut, tension spring and two

washers (figure 6-5, View C).

Loosen two idler pulley shaft setscrews (figure 6-5, View C), using 1/16"
Allen wrench, slide shaft out of idler pulley housing, remove the four
thrust washers from the idler pulley, and remove carriage assembly belt from

pulley.
Loosen four screws holding carriage stepper motor to frame and move to left

to release tension on carriage motor belt. Remove carriage motor belt from
.carriage stepper motor gear (figure 6-6, View B).

Remove two locking rings on the carriage drive pulley shaft (figure 6-2),
which is located on left side of the Print Mechanism module.

Loosen setscrew located on carriage drive pulley (figure 6-6, View B) and
slide pulley shaft to the front of the Print Mechanism module.

Remove carriage motor belt and carriage assembly belt from carriage drive
pulley (figure 6-6, View B).
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Refer to figure 6-6, View B, and locate angle bracket under carriage assem-
bly. Remove two panhead screws and flat washers securing rear of angle
bracket to chassis, remove one flathead screw and one panhead screw securing
front of angle bracket to chassis, and remove angle bracket.

CAUTION

When performing steps i
through n, exercise extreme
caution so as not to damage
ribbon connector or bend left
margin sensor plate on car-
riage assembly.

Remove ribbon cable connector from Zener module by removing the two retain-
ing screws on the ribbon cable connector, using a long screwdriver through
access hole on right end of frame and lay the ribbon cable connector back to
the right side of the Print Mechanism module (figure 6-6, View B). Note
position of upper and lower guide blocks (figure 6-6, View B), on front of
carriage assembly.

NOTE

Before removing the carriage
shaft retaining plate in the
following step, mark one of
the three used screw holes in
the plate (there are six dif-
ferent holes) with reference
to its corresponding screw
hole in the frame of the Print
Mechanism module. When rein-
stalling the plate, align the
two marked holes. This is nec-
essary for proper alignment of
the carriage shaft and car-
riage assembly.

Remove three screws and the carriage shaft retaining plate located on the
left side of the Print Mechanism module (figure 6-6, View B). Leave the
three screws in their holes in the plate.

Carefully slide left bumper toward carriage assembly and then slide the car-
riage shaft to the left while holding the carriage assembly to the middle of
the Print Mechanism module. Loosen carriage shaft lever setscrew and remove
lever and curved washer. Remove right bumper from carriage shaft. Slide the
carriage shaft to the left and remove left bumper from carriage shaft, then
set carriage shaft aside.

While holding the carriage assembly, tilt rearward and carefully remove car-
riage assembly from the Print Mechanism module. The lower guide block 1is
spring loaded. Be careful not to bend the left margin sensing tab.
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While still holding carriage assembly, rotate upside down and remove the
carriage assembly belt clamp by removing the two retaining screws (figure

Remove defective belt and replace with new belt. Lock new belt in place by
replacing the carriage assembly belt clamp.

NOTE

When replacing the carriage
assembly into the Print Mech-
anism module, push down on the
lower guide block (figure 6-6,
View B), which is under spring
tension, and insert under the
printhead guide bar. Long side
of guide blocks must rest on
guide bar.

Replace carriage assembly with new belt by reversing the above steps. While
performing step d., tighten belt to remove slack. In step c., apply Loctite
to the two idler pulley shaft setscrews, and torque setscrews to 3 to 5

inch-pounds. While performing step b., tighten locknut full CW and turn CCW

1/2 turn.

Perform belt alignment, paragraph 6-3.1.

Carriage Motor Belt. The carriage motor belt removal and replacement

shall be attempted only with the Print Mechanism module removed from the Keyboard
Printer. The removal and replacement steps follow:

a.

b.

Remove the Print Mechanism module (paragraph 6-4.5).

Remove two locking rings on the carriage drive pulley shaft, which is
located on left side of the Print Mechanism module (figure 6-2).

Release the tension on carriage assembly belt by loosening the locknut on
the idler pulley housing (figure 6-5, View C).

Loosen four screws holding carriage stepper motor to frame, and move left to
release tension on the carriage motor belt. Remove carriage motor belt from
carriage stepper motor gear (figure 6-6, View B).

Loosen the setscrew located on the carriage drive pulley, and slide shaft to
front of Print Mechanism module.

Remove carriage assembly belt and defective carriage motor belt. Install new
carriage motor belt, then carriage assembly belt.

Reverse above steps to restore mechanism to operating conditon. While per-
forming step d., tighten belt to remove slack. While performing step c.,
tighten locknut full CW and turn CCW 1/2 turn.

Perform belt alignment (paragraph 6-3.1).
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6-4.11. Printhead. Remove and replace the printhead as follows.
a. Remove ribbon cassette from printhead.

b. Move printhead to far right. Disconnect printhead connector from carriage
assembly (figure 6-6, View B) by unscrewing printhead connector retaining
screws located under carriage assembly.

¢. Carefully cut the lacing ties to release the printhead cable from the car-
riage assembly frame.

d. Disengage the two twisted black and white wires, using an insertion tool,
from the printhead connector (figure 6-6, View B) as follows:

(1) Wwhite wire from connector position 19.
(2) Black wire from connector position 9.

e. Remove the two printhead screws and flat washers (figure 6-5, View D).

f. Remove the printhead from the carriage assembly frame, being careful with
the wire cable,

g. Replace the defective printhead with a new one by reversing the above steps.

6-4.12. Fan. Removal and replacement of the fan is as follows.

a. Open cover to lock-in position.
b. Remove Print Mechanism module (paragraph 6-4.5).

c. Remove Power Supply module (paragraph 6-4.6).

d. Loosen four captive slotted-head screws securing card cage cover (figure
6-2), and remove cover.

e. On each of four modules in card cage, lift up extractors at each end of mod-
ule, and lift module straight up.

f. On rear of Keyboard Printer (figure 6-3, View B), remove two panhead screws
and flat washers securing card cage to rear of chassis.

g. In right rear corner of chassis (figure 6-4), remove two panhead screws and
half-moon floating bushings securing J15 bracket. Do not remove J1% f{rom
bracket. Ensure the shims under the J15 bracket are in place before
replacing the bracket.

h. Inside card cage (figure 6-4), three connectors (J7, J8, and J9) are fas-
tened to front surface of card cage. These three connectors are part of
three short cables that connect to mating connectors on the motherboard at
the bottom of the card cage. Disconnect the three short cables from the
motherboard connectors by pressing outward on the extractor at each side of
each motherboard connector. The mating connector on the short cable will
come free from its motherboard connector. (When reinstalling, it is not nec-
essary to position the extractors. Simply mate each short cable connector
with its motherboard connector, and press down on the short cable connector.
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Inside card cage, remove card cage mounting hardware (figure 6-4), consist-
ing of four nuts, lockwashers, and flat washers, from mounting studs.

Work card cage free of motherboard and set card cage aside. Motherboard is
not attached to card cage.

Lift right side (J15 end) of motherboard up and remove spacer that fits over
the two mounting studs at that end. The spacer is normally positioned be-
tween the bottom of the motherboard and the wires connected to J15.

Lift up front edge of motherboard as far as cable slack will allow for ac-
cess to connectors on bottom.

On bottom of motherboard, disconnect multicolored ribbon cable connector P6
from its mating connector on motherboard, and disconnect gray-colored ribbon
cable connector P5 from its mating connector on motherboard.

Hold motherboard to one side to obtain access to terminals on TB1 on bottom
of chassis.

On TB1, remove screws securing W2 (red), W3 (green), and W4 (yellow) wires
from fan B1 (figure 6-U4) at left rear of chassis. Three sets of power supply

wires will also come free.

Remove four nuts, lockwashers, and flat washers securing fan Bl to side of
chassis, and 1ift out fan.

Place new fan in position, with wires at bottom of chassis, and secure with
four nuts, lockwashers, and flat washers. Connect power supply wires and fan
wires to TB1 as listed below. Only four of the six terminals of TB1 are
used. (The terminal at each end of TB1 is not used.) Terminal 1 of TB1 is
next to the rearmost (unused) terminal.

Power Supply TB1

Fan wires wires terminals
we (red) W13, wid 2
W3 (green) W12 3
Wi (yellow) W15, W16 4

Install motherboard by reversing steps m, 1, and k above. Gray-colored
ribbon cable goes under the cable going to J2 at the bottom rear of the
chassis. When repeating step k, be sure that the spacer at J15 end of
motherboard is placed on top of the wires going to J15, but under the
motherboard.

Install card cage and its inside mounting hardware (steps j and i above),
but do not tighten nuts securely. Leave nuts loose for alignment of card
cage with motherboard connectors in following steps.

Secure card cage to rear of chassis with two panhead screws and flat washers
(figure 6-3, View B) as in step f above.
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6-4.13.

Install Controller module A1A8 (61-40351-001) in its slot in card cage (fig-
ure 6-2), and press down to engage with motherboard connector. Close extrac-

tors to secure A1A8 in place.

Tighten two rear nuts inside card cage to align motherboard with card cage,
then remove A1A8 and tighten two front nuts inside card cage.

Perform procedures in steps h, g, and e through a.

Lamp Replacement. To replace lamps on the Control Panel or Print Mechan-

ism module, refer to table 2-7, steps 17 through 19. Replacement of Keyboard lamps
is not performed at this level of maintenance.

6-4,14.

Air Filter. Removal and replacement of the air filter (figure 6-7) shall.

be accomplished by the following steps:

6-4.15.

Remove the eight screws which secure the filter element to the left rear
side of the Keyboard Printer (figure 6-T).

Remove the air filter cover frame.

Remove the air filter element.

Replace the air filter after cleaning by reversing the above steps.

Keyboard Printer. Removal and replacement of the Keyboard Printer shall

be accomplished by direction of the PCO. See Chapter 8.

6-20

FILTER RETAINING SCREWS (8)
/ /' FILTER COVER FRAME
& -

/% i
® ®

=)

® ®

?/

/l

V)

FILTER o) ®

ELEMENT
\q

N
®
®

Figure 6-7. Chassis, Side View



EE16 1-HA-OMI-010/E110 UGC-136AX

CHAPTER 7

PARTS LIST

7-1. INTRODUCTION. With reference to illustrations, this parts list for Teletype-
writer Set AN/UGC-136AX lists and identifies the locations of all organizational
repair parts, including attaching hardware. All mechanical parts which are not pro-
visioned but are required to be removed to service the organizational replacement
parts, are included in the parts list and identified in the respective parts loca-
tion diagram. A list of common item descriptions is not applicable for the organi-
zational manual. This chapter shall include the following:

a. Interchangeability.

b. List of major components.
c. Parts list.

d. List of attaching hardware.
e. List of manufacturers.

f. Parts location illustrations.

7-2. INTERCHANGEABILITY. In general, the assemblies and parts installed at the
time the end item(s) was manufactured are listed and identified in the manual. When
an assembly or part (including vendor items) which is different from the original
is installed during the manufacture of later items, series, or blocks, all assem-
blies and parts are listed (and "Usable on" coded). However, when the original
assembly or part does not have continued application (no spares of the original
were procured or such spares are no longer authorized for replacement), only the
preferred assembly or part is listed. Also, when an assembly or part is installed
during modification, and the original does not have continued application, only the
preferred item is listed. Interchangeable and substitute assemblies and parts, sub-
sequently authorized by the Government, are not listed in this manual; such items
are identified by information available through the Interchangeable and Substitute
(I & S) Data Systems. Refer to T. 0. 00-25-184. When a standard size part can be
replaced with an oversize or undersize part, the latter parts, showing sizes are
also listed. Repair Parts Kits and Quick Change Units are listed when they are
available for replacement.

7-3. LIST OF MAJOR COMPONENTS. Table 7-1 is a listing of the major components in-
cluded in Teletypewriter Set AN/UGC-136AX. The assemblies are listed by reference
designations in numerical order. Thus, when the complete reference designation of a
part is known, this table will furnish the identification of the assembly in which

the part is located.
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Table 7-1. Teletypewriter Set AN/UGC-136AX,
List of Major Components

Unit Page
number Qty. Name or nomenclature number
1 1 Teletypewriter Set AN/UGC-136AX 7-6
141 1 Teleprinter 7-6
1A2 1 Keyboard-Transmitter, Teletypewriter T-11

7-3.1. Column 1, Unit Number. The numbering method of assigning reference desig-
nations has been used to identify assemblies. An example of this numbering method
is illustrated by the following:

im

/ \ Read as assembly 1 in Unit 1
Unit Assembly

Number Designation

T7-3.2. Column 2, Quantity. This column lists the quantity of components used in
this set.

7-3.3. Column 3, Name or Nomenclature. This column contains either the official
name or nomenclature of the unit together with the type number of the unit or the
name or nomenclature annotated on the release production drawing.

7-3.4. Column 4, Page Number. This column lists the number of the first page of
the parts listing for the major component.

7~4. PARTS LIST. Table 7-2 lis.Ls all assemblies and their organizational mainte-
nance parts in numerical sequence by reference designation, including attaching
parts