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WARNINGS
LASER LIGHT - INVISIBLE
E = ) LASER BEAM IS DANGEROUS AND CAN CAUSE BLINDNESS IF IT
= =

ENTERS THE EYE -- EITHER DIRECTLY OR REFLECTED FROM
f“ A SHINY SURFACE.

v

VvV VvV VvV VvV Yy

U
TREAT THE G/VLLD AS A DIRECT FIRE WEAPON, LIKE A RIFLE. Unless you have a backstop it can be hazardous
as far as 80 km.

NEVER LOOK INTO LASER; assume it is always dangerous.

DO NOT AIM LASER at unprotected people, animals, or flat reflective surfaces.

WARN PERSONNEL before firing laser or operating your G/VLLD set.

OPERATE ONLY ON APPROVED LASER RANGES which have been cleared of reflective objects.

DO NOT RELY SOLELY ON WINDOW COVER to stop the laser beam.

ALLOW ONLY TRAINED PERSONNEL to operate the G/VLLD, unless properly supervised.

ALWAYS FOLLOW THE LASER RANGE SAFETY PROCEDURES OF AR 385-63 and TB MED 279.

APPROVED LASER GOGGLES are reauired ONLY for people who may be exposed to the direct laser beam or its

reflection from a flat shiny surface. Goggles should have a density of 4.0 at 1064 mm (5.0 density for
people using optical devices like binoculars).

LASER WEAPON — DISCIPLINE

4

>
>

LASER IS A TACTICAL WEAPON AND COUNTER-ORDNANCE CAN
DISCIPLINE FOLLOW IT TO YOUR POSITION.

NON-TACTICAL USE IS STRICTLY FORBIDOEN.

DESIGNATE ONLY ON COMMAND to reduce your vulnerability and extend battery operating time to a maximum.

REPORT TO YOUR COMMANDER IF YOU THINK YOU MAY HAVE BEEN HIT BY THE LASER BEAM. You may need an eye
examination.

MECHANICAL

A FALLING OBJECT CAN CAUSE INJURY.

POSITION TRIPOD HEIGHT AT DETENTS OR ABOVE to prevent your G/VLLD from falling over.

PLACE TRIPOD/TU in backpack properly to prevent head injury.

CHEMICAL

CLEANING SOLVENTS ARE EXTREMELY FLAMMABLE AND TOXIC.
THEY CAN CAUSE DEATH IF FUMES ARE INHALED. WORK AREAS
SHOULD BE WELL-VENTILATED.

ACCUMULATION OF FLAMMABLE GASES MAY RESULT IN AN
EXPLOSION.

KEEP OPEN FLAMES AWAY when using flammable cleaning solutions.
BATTERIES MAY EXPLODE if completely discharged too rapidly or improperly charged.

CHARGE BATTERIES ONLY in well-ventilated area.
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CHAPTER 1
INTRODUCTION

Section .

1-1 SCOPE

This manual provides direct support and general
support (DS/GS) maintenance instructions for Target
Designator Set, Electro-Optical, AN/TVQ-2, also re-
ferred to as Ground Vehicular Laser Locator Designator
G/VLLD) .  Troubleshooting procedures for the G/VLLD
get/ are) contained 1' and repair procedures
are contained in Chapter 4. ] Personnel of at least
MOS grade 45G are required to perform this mainte-
nance. The maintenance of G/VLLD Ground Support
Equipment (GSE), except for Battery Charger PP-7286,
is contained in TM 9-4931-477-14. Maintenance of

the PP-7286 Battery Charger is contained in TM-1I-
6130-392-34.

1-2. MAINTENANCE FORMS AND RECORDS

a. General. Al1 personnel and organizations respon-

sible for maintaining G/VLLD are responsible for the
preparation and distribution of U.S. Army equipment
records.

b. Authorization Forms. Forms that are required

for maintenance of equipment are listed and explained
in TM 38-750. A complete list of Department of the
Army (DA) forms is given in DA Pam 310-2,

¢. Reports of Accidents. Any accident that injures

personnel or damages equipment shall be reported as
required by AR 385-40.

1-3. REPORTING EQUIPMENT IMPROVEMENT
RECOMMENDATIONS (EIRS)

{f your G/VLLD needs improvement, let us know. Send
us an EIR. You, the usgr, are the only one who can
tell us what you don't 1like about your equipment.

GENERAL

Let us know why you don't like the design or perform-
ance. Put it on an SF 368 (Quality Deficiecv
Report). Mail it to us at:

COMMANDER

U.S. Army Missile Command
ATTN :  DRSMI-SNEM

Redstone Arsenal, AL 35898

We'1l send you a reply.
1-4. ADMINISTRATIVE STORAGE

The battery should be removed from the Laser Desig-
nator/Rangefinder (LD/R) before any administrative
storage. See TM 740-90-1 for requirements and pro-’
cedures.

1-5. PREPARATION FOR SHIPMENT

G/VLLD hardware (LD/R, TU, tripod, and transceiver)
must be transported in backpack, transit case, or
approved container.

1-6. DESTRUCTION OF MATERIEL TO PREVENT ENEMY USE

Each using organization and/or installation having
custody of G/VLLD sets should have a standing
operating procedure for G/VLLD set destruction
including priorities of demolition, method of
demolition, quantitijes of explosives, and complete
instructions for demolition.

The demolition plan should be suitably flexible to
cover any situation. Destruction method should
consider local deployment of friendly troops,
availability of personnel, materials required, time
available, etc. Methods are explosives, gunfire,
mechanical, burning after demolition, concealment
by foliage, burying or throwing into a body of water.

Change 3 1-1
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1-7. NOMENCLATURE CROSS-REFERENCE

The common names used throughout this manual for
G/VLLD equipment are listed in %553E:I:11

Table 1-1. Nomenclature Cross-reference

1-8. LIST OF ABBREVIATIONS
Abbreviations are listed in[Table 1-2}

Table 1-2. List of Abbreviations

Official Part
Nomenclature Number Common Name
Adapter, Traversing 11559730 Night Sight Mount
Unit to AN/TAS-4
Backpack, Laser 11508072 LD/R Backpack
Des i gnator/
Rangefinder
Backpack, 11508073 Tripod/TU
TU/Tripod Backpack
Battery, Storage 11507792 Battery
BB-704/U

Battery Charger PP-7286/U Battery Charger
Cable, Assembly, 11508261 Test Cable
Test
Cable, Battery 13034390 Battery Charger
Charger Cable

Cable, Power 13033955 Van Cable
Cable, Vehicle W2 13033956 Vehicle Cable
Fault Locator 11507815 Fault Locator
Filter Assembly, 11559640 EMI Filter
EMI
Kit, Cleaning- 5952355 Cleaning Kit
External Optics
Mount, Tripod 11507967 Tripod
Rangef inder-Target 11507293 LD/R
Designator, Laser
MX-9759/TVQ-2
Target Designator 11507290 GLLD or G/VLLD
Set, Electro-Optica
AN/TVQ-2
Unit, Traversing 11508020 TV

Abbreviation Definition

CMPR Comparator

DMM Digital Multimeter

EMI Electro Magnetic Interference

F Fahrenheit Temperature Scale

F/T Flashtube

GLLD Ground Laser Locator Designator

G/VLLD Ground/Vehicular Laser Locator
Designator

HVPS High Voltage Power Supply

Hz Hertz (cycles per second)

IFIST Interim Fire Support Team

LD/R Laser Designator/Rangef inder

LOS Line-of -Sight

MIL Milliradian

MOS Military Occupational Specialty

N Nitrogen Gas

OVERTEMP Over Temperature

Q/S Q-Switch

PFN Pulse Forming Network

PS Power Supply

TAMMS The Army Maintenance Management
System

TOR Turn-on Reset

TP Test Point

TU Traversing Unit

1-2 Change 3




Section 11 EQUIPMENT DESCRIPTION AND DATA

1-9. GENERAL

The G/VLLD set is used in the field to determine the
position of an enemy target and/or to illuminate a
target for destruction by Tlaser-seeking ordnance.
A detailed description of the G/VLLD set is contained
in TM 9-1260-477-12.

1-10. EQUIPMENT DESCRIPTION

a. G/VLLD Set. The G/VLLD set is comprised of the
following units:

fl? Laser Designator/Rangef inder (LD/R)

(2) Tripod

(3) Traversing Unit (TU)
(4) Battery

(5) Tripod/TU Backpack

(6) LD/R Backpack
(7) Night Sight Mount

™ 9-1260-477-34

b, Ground Support Equipment (11508482). The ground
support equipment necessary for maintenance of the

G/VLLD set is as follows:

(1) Battery Charger (TM 11-6130-392-34).

(2) EMI Filter

(3) Purge and Fill Equipment
(4) Battery Charger Cable
(5) Power Cable

(6) Fault Locator

(7) Test Resolver

(8) Circuit Card Extractor

Refer to TM 9-4931-477-14 for
maintenance instructions.

GSE operation

Change 3
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B Figure 1-1. G/VLLD Set (Sheet 3 of 3)
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CHAPTER 2
MAINTENANCE

Section I. REPAIR PARTS, SPECIAL TOOLS; TEST, MEASUREMENT,
AND DIAGNOSTIC EQUIPMENT (TMDE); AND SUPPORT EQUIPMENT

2-1. COMMON TOOLS AND EQUIPMENT
b. Test, measurement, and diagnostic equipment, and

The common tools required for maintenance of G/VLLD support equipment required to maintain your G/VLLD
are contained in the Laser Systems Field Maintenance are listed in[I}EjE:Zf&l

Tool Kit {NSN 5180-01-048-8570).
2-2. SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT

2-3. REPAIR PARTS

Repair parts are listed and illustrated in the Repair

a. No special tools are required. Parts and Special Tools List, TM 9-1260-477-24P.
Table 2-1. Test, Measurement, and Diagnostic Equipment and Support Equipment
Item No. Name National Stock Number/Part Number
1 Adapter, Purge Valve 4931-01-056-7976/ 11507835
2 Alligator Clips, Red and Black, 2 sets - /Mueller, P/N 63C, or equivalent
3 Banana Plug Cords, 4 Ft. Length, 3 sets - /H. H. Smith P/N 1860-12-102 and
1860-12-103 or equivalent
4 Battery Charger 6931 -01-041 -3490 /PP-7286/U
5 Cable, Battery Charger 1420-01-072-1020/13034390
Cable, Coaxial 10 ft. 5995-00-857-3361/ -
Cable, Power 4931-01-075-6380/13033955
8 Electronic Shop Shelter Mounted Avionics, 4940-00-435-7764 or 4940-00-234-6114/ -
AN/ASM-146B or 189A
9 Fault Locator 4931-01-046-2835/11507815
10 Fi1l Valve Extension (Hi Pressure) 4931-01-057-2206/ 1507849
11 Filter Assembly, EMI 1260-01-073-5879/11559640
12 Gas Charging Assembly 4931-01-107-6889/ 11507817
13 Goggles, Model LGS-NDGA 4240-00-258-2054/ -
14 Multi meter, AN/PSM-6B 6625-00-957-4374/ -
15 Oscilloscope, Tektronix 7633 6625-01-093-2261/ -
16 Plug-in, Counter-Timer 7D15 6625-00-392-2604/ -
17 Plug-in, Digital Multimeter 7013 6625-00-517-6880/ -
18 Plug-in, Dual Trace Amplifier 7A26 6625-00-361-5318/ -
19 Plug-in, Dual Time Base 7B53A 6625-00-261-5139/ -
20 Portable Light with Stand - /Allied, P/N 564-7500, or equivalent
21 Power Supply, 28 VDC, Variable 6130-00-249-2748/ -
22 Probe, X10 P6105 6625-00-040-0714/ -
23 Probe, X1 P6101 6625-00-463-5241/ -
24 Resolver, Test, 400 Hz 4931-01-075-6310/11508483
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Section Il. SERVICE UPON RECEIPT OF MATERIAL

2-4. GENERAL

This section contains procedures to be used by main-
tenance personnel upon receiving G/VLLD sets.

2-5. DUTIES UPON RECEIPT

a. General. The components of your G/VLLD set
are packed as a system with a vehicle cable and two
spare hatteries. The LD/R battery must be removed
from shipping container prior to administrative
storage.

(1) Inspect equipment when it is received to
determine whether the eguipment is complete, if the
equipment is in operating condition, and that all
Modification Work Orders have been implemented.

(2) When handling, inspecting, and maintaining
your G/VLLL set, observe the following instructions:

{7) Handle components with care. Certain rough
handling could damage optical components.

(b) Do not force levers, knobs, switches, or
controls past mechanical stops.

(c) If a component cannot be adjusted or
repaired in accordance with authorized procedures,
refer the problem to the supporting maintenance unit.

(d) Use only those paints, solvents, cleaning

fluids, and other materials which are specifically
authorized or recommended for particular operations.

2-2

b. Unpack ing.
(1) Inspect exteriors of shipping containérs for

maior damage affecting G/VLLD items. Notify your
supervisor if damage exists.

NOTE

LD/R shipping drum is reusable.
discard.

0o not

(2) Make an initial inventory aga nst inventory
list or packing slip. Report any di: crepancies in
accordance with instructions in TM 38-75),

(3) Check stock numbers and/or serial numbers

to insure that proper equipment was received.

c. Initial Inspection.

(1) Perform any necessary cleaning in accordance
with[paragraph 2-71

d. Servicing. Charged NICAD batteries will dis-
charge during storage. The rate of discharge varies
from battery to battery and varies with storage tem-
perature. The storage time or charging interval must
be verified at the time of battery issue. No battery
should be issued which has been charged and stored
for more than 10 days. For situations where storage
temperatures are above 70° F, batteries should not
be issued which have been charged and stored for more
than 5 days.



Section .
2-6. GENERAL

This section contains general maintenance procedures
for the G/VLLD set. Tools, equipment, and materials
required to perform these procedures are contained in
Section I and in the Maintenance Allocation Chart in
™ 9-1260-477-12.

2-7. CLEANING

a. General Cleaning Instructions. The G/VLLD
set components should always be clean. Otherwise,
performance may be degraded, and relatively obvious
defects that would be noted in a visual inspection
ma{t be hidden by dust, grease, or other foreign
matter.

WARNING

in the following procedures
is flammable. Keep all flammable materials
away from open flames. Failure to do so
could result in injury or death.

Alcohol used

CAUTION

Do not get alcohol on any rubber parts or
sealants. Alcohol may cause rubber parts
to deteriorate and may cause some sealants
to dissolve.

(1) Metal parts. Use dry, clean wiping rags to
remove dust, dirt, grease, moisture, or other foreign
matter from the G/VLLD set components. Use a brush
to loosen foreign matter from around knobs and indi-
cators. If foreign matter cannot be removed using
dry wiping rags, dampen a rag with alcohol and gently
wipe the area.

CAVUTION

Do not get water onto electrical pins or
connections in the following step.

(2) Cables and rubber parts. Clean using a mild
detergent and warm water. Dry the parts using a
clean, absorbent wiping rag.

b. Cleaning Procedures for Cold Weather Operation.
If the Temperature is below 0OC [+320F), add gTycery ne
to cleaning water. This will prevent the water from
freezing on the part being cleaned.

2-8. PAINTING

WARNING

Solvent used in the following procedure
is toxic and flammable. Keep away from
heat and open flame. Use only in a well-
ventilated area. Avoid prolonged or re-
peated breathing of vapor. Avoid prolonged
or repeated contact with the skin.

™ 9-1260-477-34

GENERAL MAINTENANCE PROCEDURES

CAUTION

Use masking tape to insure that no paint
is applied to bolt holes, attaching sur-
faces, 0-ring grooves, and other non-painted
areas.

In general, painting requirements for the G/VLLD are
limited to spot painting with enamel. The procedure
for spot painting the equipment is as follows:

CAUTION

In spot painting, care must be taken not
to obliterate any unit markings.

a. Remove rust and feather edges of area to be
painted using 400 grit sandpaper.

b. Clean damaged paint and foreign matter from area
to be painted using solvent.

c. Apply two coats of sealing primer on all exposed
metal surfaces. Allow primer to dry for two hours
before proceeding to next step.

d. Feather edges of primed area using 400 grit
sandpaper.

e. Using brush apply two coats of enamel on all
primed areas. Allow enamel to dry for twenty four
hours before use.

2-9. PANEL MARKINGS

WARNING

Cleaning solvents are toxic, volatile, and
flammable. Use only in well-ventilated
area away from heat or open flame. Avoid
prolonged breathing of vapor and contact
with skin.

a. Clean surface to be repainted with xylene.

b. Apply marking using ink (black or white) per
MIL-I-43553.

2-10. PURGE AND FILL PROCEDURES

a. LD/R Low Pressure Purge. Procedures for purging
and leak check of the are contained in this para-
setup for purging the LD/R is shown in
Use nitrogen and the purge and fill

equipment to perform the following procedures.

(1) Setup.

(a) Connect gas charging assembly to nitrogen
cylinder.

(b) Connect purge valve adapter to connection
valve.

Change 2 2-3
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Figure 2-1. LD/R Low Pressure Purge Setup
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(c) Turn main valve fully ccw to open position.
(d) Turn vent valve fully cw to closed position.

(e) Turn regulator pressure tee handle fully
ccw to closed position.

(f) Turn nitrogen cylinder supply valve ccw
to open Sinput pressure gauge indicates supply
pressure

WARNING

Escaping gas may blow dirt or dust particles
into the air. Use caution when venting
nitrogen from the gas charging assembly
components or LD/R.

{g) Purge the purge and fill equipment
components as follows:

1. Slowly turn regulator pressure tee handle
cw until nitrogen escapes from purge valve adapter.

2. Allow nitrogen to escape for approximately
5 seconds.

3. Turn main valve fully cw to closed
position.

4. Remove purge valve adapter from connector
valve.

(2) Low Pressure Purge.

(a) Remove housing low pressure purge and fill
port screw.. Inspect preformed packing.

(b) Connect purge valve adapter to low pressure
purge and fill port.

NOTE

To insure low pressure purge procedure is
performed correctly, read steps (c) thru
(3) before proceeding.

(c) Connect connection valve to purge valve
adapter.

WARNING

Purge valve adapter regulates gas pressure at
5 psig. Nitrogen escaping from purge valve
adapter relief valve may blow dirt or dust
particles into the air.

(d) Slowly turn main valve ccw until nitrogen

starts to escape from purge valve adapter relief
valve.

(e) Turn main valve fully cw to closed position.

™ 9-1260-477-34

(f) Remove housing tow pressure exhaust port
screw; wait approximately 5 seconds and then reinstall
it.

(g) Repeat steps (d) thru (f) ten times.

(h) Allow LD/R to thermally stabilize for one
hour at room temperature, then vent LD/R by removing
Tow pressure exhaust port screw.

(i) Install low pressure exhaust port screw
(torque 15 to 18 inch pound: ).

(3) Leak Check.
(a) Perform setup per step (1).
(b) Perform steps (2)ra) thru (2)(e).

(c) Apply leak detection compound to main seam
of LD/R housing, around any controls, switches, or
indicators that have recently been replaced or
repaired, and around the lens aperture and eyepiece.

NOTE

A Tleak is defined as a continuous stream
of bubbles emitted any time within a period
of at least 15 minutes. A brush may be used
to release bubbles caused by air trapped
within cracks and crevices.

(d) Observe the areas covered with leak detec-
tion compound to check for leaks. If a leak is
detected, perform "End of Purge" steps in subpara-
graph (4) of this procedure; replace seal{s) in area
where leak is detected (or replace damaged items if
required); and again perform purge procedures.

(e) Wipe away leak detection compound and dry
LD/R using clean absorbent rags.
(4) End of Purge.
(a) If not installed, install housing low
pressure exhaust port screw (torque 15 to 18 inch-
pounds).

(b) Turn main valve fully cw to closed position.

(c) Disconnect purge valve adapter from
connection valve.

(d) Disconnect purge valve adapter frot Tow
pressure purge and fill port.

(e) Install low pressure purge and fil port
screw (torque 15 to 18 inch-pounds).

(f) Turn nitrogen cylinder supply valve cw to
closed position.
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WARNING

Nitrogen will escape from connection valve
during following steps. Escaping gas may
blow dirt or dust particles into the air.
Do not point the valve towards eyes or body.
Insure nitrogen cylinder supply valve, vent
valve, and main valve are in the fully closed
position.

(g) Turn main valve fully ccw to open position.

(h) Slowly turn regulator pressure tee handle
cw to open position (approximately 2 turns).

(i) Disconnect gas charging assembly from
nitrogen cylinder,

assembly controls as
Set gas charging y

(J)
follows:
1. Regulator pressure tee handle fully ccw
to closed position.

2. Main valve fully cw to closed position.

b. LD/R Depressurization, High Pressure Purge and
Fill. Procedures for depressurizing and high pressure
purge and fill of the LD/R are contained in this
paragraph. The setup is shown in[Figure 2-7]. Use
nitrogen gas and the purge and fill equipment to
perform the following procedures.

NOTE

Your G/VLLD should be purged every 180 days.
Record date of purge and fill on DA Form 2409.

(1) Depressurization.

(a) Turn regulator pressure tee handle ccw to
closed position.

(b} Turn main valve cw to closed position.
(c) Turn vent valve cw to closed position.

(d) Turn connection valve ccw to closed
position.

(e) Connect gas charging assembly to nitrogen
cylinder.

(f) Remove LD/R access cover.
(g) Remove LD/R valve access end cap.

(h) Remove fill valve extension cap.

CAUTION

The LD/R will be damaged if the fill valve
extension is over tightened.

] (i) Connect fill valve extension to LD/R check
J valve. Tighten fingertight.

(J) Connect opposite end of fill valve extension
to connection valve union nut. Tighten fingertight.
Do not over tighten.

2-6 Change 5

(k) Slowly turn connection valve cw to open
position.

WARNING

Nitrogen gas will escape from the vent valve
during the following step. Escaping gas may
blow dirt or dust particles into the air.
Do not point the valve towards eyes or body.

CAUTION

Damage may result to LD/R internal cavity if
nitrogen gas is bled too fast.

(1) Siowly open vent valve ccw unti  escaping
nitrogen is no longer audible.

(m) Close vent vilve by rotating cw.

(2) Purge and Fill (650 + 20 psig).

(a) Insure regu ated pressure tee handie is
rotated ccw.

(b) Insure main valve is cw to closed position.

(c) Insure vent valve is cw to closed position.

(d) Turn connection valve fully ccw to closed
position.

(e) Turn nitrogen cylinder supply valve ccw
to open until input pressure qauge indicates gqreater
than 950 psig.

(f) Turn main valve ccw to open position.

(9) Turn connection valve cw to open position.

(h) Slowly turn regulator pressure tee handle
cw until regulated pressure gauge reads 650 psig.

(i) Turn connection valve ccw to closed
position.

{J) Turn regulator pressure tee handle until it
spins fully.

WARNING

Nitrogen gas will escape from the vent valve
during the following step. Escaping gas may
blow dirt or dust particles into the air.
Do not point valve towards eyes or body.

(k) Slowly turn vent valve ccw towards open
position until regulated pressure gauge indicates
zero.
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MS 4193650

Figure 2-2. LD/R Depressurization, High Pressure Purge, and Fill Setup
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CAUTION

Damage may result to LD/R internal cavity if
nitrogen gas is bled too fast.

(1) Slowly turn connection valve cw towards open

position to complete bleeding the LD/R.

(m) Repeat steps (a) thru (1) three times.
(n) Repeat steps (a) thru (k).
(3) End of Purge and Fill,

WARNING

Nitrogen gas wi 11 escape during the follow-
ing steps. Vent high pressures to zero
before breaking any connections.

(a) Turn nitrogen cylinder supply valve cw to

closed position.

2-8
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(b) Slowly turn regulator pressure tee handle cw
to open position unt i1 input pressure gauge indicates
zero.,

(c) Disconnect fill valve extension from con-
nection valve union nut.

(d) Disconnect fi 11 valve extension from LD/R
check valve.

(e) Install fill valve extension cap on fill
valve extension.

(f) Replace valve access end cap on LD/R check
valve (torque 5 to 6 inch-pounds).

(g) Replace access cover (torque screws 5 to
6 inch-pounds).

(h) Insure date of high pressure purge and
fi1l has been recorded on your DA Form 2409 and is
affixed to the LD/R.
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2-11. PFN VDC ADJUSTMENT

CAUTION

Do not perform [Table 2-2 Junless directed
to do so by repair procedures.

L0

11

LD/R

Fault Locator

Fault Locator

WARNING

Laser 1ight hazard; observe WARNINGS inside front
cover of this manual before proceeding.

Set POWER switch to ON.

Set TEST SELECT switch
to PFN VDC.

WARNING

LD/R should not fire in the next step, but may

fire if defect exists.

Set LASER switch S9 to
START, then to ON.

Change 2

Table 2-2. PFN VDC Adjustment
.ep Item Action Indication Yes No
1 Fault Locator Set HVPS switch S8 to ENABLE. e . ..
2 LD/R Jumper AlAlA1TP2 (Energy .. .. e
Error) to AlAlALTP1 (Ground).
3 Fault Locator Set LASER switch S1 to INHIBIT. .. . e ..
4 Fault Locator Set PRESET RANGE switch S6 . . . . e
to OFF.
5 Fault Locator Set LASER switch S9 to OFF. . e e
6 Fault Locator Verify that test cable W1P1 .« . . . ..
is connected to LD/R 1J1.
7 Fault Locator Set POWER switch S2 to OFF, POWER indicator light is Go to Go to T™
OFF. next step.| 9-4931-
477-14.
8 Fault Locator Connect DMM between . I ..
METER TP4 and RTN.
8. Fault Locator Set POWER switch S2 to ON. .. e e ..
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Table 2-2. PFN VDC Adjustment (Cent)
tep Item Action Indication Yes No
NOTE
In the following steps a measurement of voltage
is made. The measurement is scaled with 1 volt
measured equaling 1000 volts (VDC) actual. Example:
0.850 VDC measured equals 850 VDC. This measurement
and calculation is compared with the operating
voltage shown on the operating voltage label {38,
. The calculation must be equal to the
figure on the operating label +10.
12 Fault Locator Using DMM, measure voltage Measurement multiplied by Go to Go to
between METER TP4 and RTN. 1000 equals the operating step 14. next step.
voltage +10.
13 LD/R Adjust (PFN voltage) DMM indication multiplied Go to Go to
A1AIR43 until DMM indication by 1000 is equal to the next step. | [TabTe
multiplied by 1000 is equal figure for the operating 3-10
to the figure for the oper- voltage shown on the oper- PFN VDC
ating voltage shown on the ating voltage label, Fault.
operating voltage label.
14 Fault Locator/ Go to [paragraph 4-2. . .. . e .
LD/R
2-10 Change 2




2-12. IFIST INSTALLATION PROCEDURES

a. General. This paragraph contains installation
procedures for the vehicle power cable, night sight
vehicle power conditioner, machine gun stowage mount,
and cupola lock. The tools and equipment required to
perform these procedures are contained in the
Maintenance Allocation Chart in TM 9-1260-477-12.

b. Vehicle Power Cable Installation. [Figure F0-1].

(1) Install connector mounting bracket (3).

(a) Find location for connector mounting bracket
(3) on inside right hand (curbside) wall of vehicle,
1.38 +.06 inches from ceiling and 46.00 +.06 inches
from rear wall.

(b) Using the bracket as a template, mark
Tocation of the bottom mounting hole.

(c) Using a center punch, hammer, and No. 7
twist drill, center punch and drill the top and
bottom mounting holes to a depth of 0.625 inch.

(d) Tap both holes using a No. 1 Tee wrench
and a bottoming 1/4-20 UNC-2B thread cutting tap.
Thoroughly clean all metal shavings and residue from
the holes.

(e} Position the connector mounting bracket (3)
over the mounting holes and secure in place with two
hex head capscrews (4) and two flat washers (6) using
a 1/8 inch drive ratchet handle, 1/4 inch drive 2
inch extension, and a regular length 7/16 inch double

hexagon socket.
(2) Install eye clamps (21).

(a) Find location for two eye clamps (21) on
inside right hand (curbside) wall of vehicle 3.00
inches above top of battery box and 2.25 inches to
the front of the battery box. Mark the position.

(b) Using a center punch, hammer, and a No. 21
twist drill, center punch and drill the mounting hole
to a depth of 0.62 inch.

(c) Tap the mounting hole using a No. 1 Tee
wrench and a .190-32 UNF-2B bottoming thread cut-
ting tap. Thoroughly clean all metal shavings and
residue from the holes.

(d) Install the clamps over the two 44 inch
leads of the two cable assemblies (13) and set aside
until ready to install cables. |

3) Prepare ground bracket for cable installation
[(Fiqure FO-1).

(a) Find existing ground bracket (24) Tlocated
near ceiling on inside right hand (curbside) wall
above connector bracket (3).

(b) Remove paint on existing bracket (24) where
lockwasher (11) contacts surface to insure proper
grounding.

™™ 9-1260-477-34

NOTE

Some MI13Al vehicles may have radio gear
installed which uses the qrounding bracket
described above. The radio ground 1lead
must be removed from the grounding bracket
and relocated to one of the radio speaker
mounting screws within reach. Also, the

hole in the grounding bracket may require
reaming in order to accommodate the mounting

bolt.

Some M113A1 vehicles may be received from
depot with the grounding bracket removed.
For these vehicles, the wall must be drilled
and tapped to receive a pan head screw in
the  approximate position the grounding
bracket would occupy if installed. The
standard drilling and tapping procedures
apply using a 5/16 1inch twist drill and
3/8-24 NF 60 Heming thread cutting tap.

(4) Modify battery box (17).

(a) Find location of cable entry holes
vehicle battery box (17).

(b) Center punch and drill a pilot hole at ea h
Tocation using a center punch, hammer, and a 13/32
inch twist drill.

{c) Using a 3/4 inch knockout punch and die,
punch a 3/4" inch hole over the pilot hole drilled
in step (b) above.

(d) Install grommets (19).
(5) Mount cable assembly (20).

(a) Position the two cable assembly connectors
(13) with key slots up, over the eight connector
bracket (.279 - .291 inch diameter) holes (3).

{b) Install eight hex head cap screws (4), flat I
washers (6), lockwashers {(5), and hex nuts (7).

NOTE

The 1lower connector mounts in the same
manner as the upper connector except that
the lower screw nearest the curbside waltl
will also provide mounting for the bead
chain and dust cap which protects the con-
tacts of the lower connector when the G/VLLD
is dismounted.

(c) Position two eye clamps (21), already placed
over the 44 inch leads, over the mounting hole.
(d) Install one panhead screw (22) and one

flat washer (23) using a No. 2, 4 inch Phillips screw-
driver,
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(e) Insert two lug connectors of cable assembly
(13) through two grommets (19) in front end of battery
box. Connect to nearest battery positive terminal
using existing hardware and a 10 inch adjustable open-
end wrench.

(f) Place the twoll inch leads of the cable
assemblies (13) over the ground bracket (24).

( 2 Install one hexhead screw (9), one flat
washer (10), one lockwasher (11), and one hex nut
(12) using a 1/2 inch drive ratchet handle with a
1/2 inch drive 9/16 inch socket.

c. Venicle Power Conditioner (Night Sight VPC)

B Installation [(Figure FO-1]).

(1) Install night sight vehicle power conditioner

(18).

(a) Find location for VPC (18) on inside ceiling
of vehicle near rear right hand corner.

(b) Using a center punch, hammer, and No. 7
twist dri .1 center punch and drill four mounting
holes to a depth of 1/4 inch per MS 51830-104L.

(c) Tap the holes usiig a 1/4-28 UNF thread
cutting tap and size No. 1 Tee wrench. Thoroughly
clean all metal shavings and residue from the holes.

(d) Install four inserts (16) per MS 51835 using
Keensert installation tool, size TD 428L.

(e) Position VPC (18) over inserts (16).

(f) Install four socket head screws (14) and
four flat washers (15) using a 9/64 inch hex key

wrench.

d. Machine Gun Stowage Mount Installation.

NOTE

Most M113 Vehicles will be provided with curb-
side brush guards installed, however, some
vehicles are being produced without brush
guards. Location of the machine gun stowage
mount on vehicles with brush guards will be
as shown on and described in (1)
below. For vehicles without brush guards, use
and the instructions provided in
(2) below.

(1) Install stowage mount [(fiqure 2-3).
(a) Locate curbside brush guard (3).

(b) Remove and retain front and rear hex head
cap screws (1) and flat washers (2).

(c) Install eye bolt (4) and flat washer (2) in
hole where front hex head cap screw (1) was removed.

(d) Remove and discard rearmost arm of the brush
guard (3), using backsaw. Smooth sharp edges using 12
inch flat file.

(e) Locate the stowage mount (5) roadside rear

mounting hole over the hole where the brush guard (3)
rear hex head cap screw (1) was removed. Using the

2-12 Change 3

stowage mount as a guide, mark the locat on of the
three holes to be drilled.

(f) Center punch and drill a 1/2 inch deep pilot
hole at the Tocation marked in step (e) above using a
solid center punch, hand hammer, and 1/4 inch twist
drill.

(g) Dril1 a 13/32 inch hole 1/2 inch deep over
each of the pilot holes drilled in step (f) above
using a 13/32 inch twist drill.

(h) Tap holes using a coarse .500-13 standard
point bottoming thread cutting tap with a No. 2 Tee
wrench.

(i) Install stowage mount (5), four hex head cap
screws {6) and four flat washers (2), using a 1/2 inch
drive ratchet handle, 5 inch extension, and a regular
length 3/4 inch double hexagon socket. Torque screws
21 to 23 foot-pounds.

(2) Install stowage mount .

(a) Measure along the curbside of the vehicle
from the front of the intake screens toward the rear a
distance of 36.5 inches. From the curbside edge,
measure inboard a distance of 11.0 inches. Mark the
location of the eyebolt hole (5) to be drilled.

NOTE

On some vehicles, a bolt may be installed at
this position where the front mounting bolt
was reinstalled following removal of the brush
guard. Although, the location of this bolt
may not be precisely as stated in (a) above,
it may be removed and the eyebolt installed as
described in {b) below without having to drill
and tap a mounting hole.

(b) Center punch and drill a 1/2 inch deep pilot
hole at the location marked in step (a) above using a
solid center punch, hand hammer, and 1/4 inch twist
drill.

(c) Drill a 13/32 inch hole 1/2 inch deep over
the pilot hole drilled in step (b) above using a 13/32
inch twist drill.

(d) Tap the hole using a coarse .500-13 standard
point bottoming thread cutting tap with a No.2 tee
wrench.

(e) Install eyebolt (4) and flat washer (2).
NOTE

It may be necessary to remove the personnel
heater air inlet cover before the eyebolt
can be installed. When the eyebolt install-
ation is complete, reinstall the personnel
heater air inlet cover.

(f) Measure along the curbside of the vehicle
from the front of the intake screen toward the rear a
distance of 76.5 inches. From the curbside edge,
measure inboard, a distance of 5.0 inches. Usin
stowage mount (3) as a guide, mark the location o
four holes (6) to be drilled.



(g) Center punch and drill a 1/2 inch deep pilot
hole at the locations marked in step (f) above using a
solid center punch, hand hammer, and 1/4 inch twist
drill.

(h) Drill a 13/32 inch hole 1/2 inch deep over
each of the pilot holes drilled in step (g) above
using a 13/32 inch twist drill.

(i) Tap holes using a coarse .500-13 standard
point bottoming thread cutting tap with a No. 2 Tee
wrench.

(j) Install stowage mount (3) with four hex head
Cap screws and four flat washers (2) using a 1/2
inch drive ratchet handle, 5 inch extension, and a
regular length 3/4 inch double hexagon socket. Torque
screws 21 to 23 foot-pounds.

e. Cupola Lock Installation[{Figure 2-%).

holes (1), (4),
as a template,

(1) Locate cupola lock mounti
and (7). Using angle bracket (8
position it as shown.

(2) Mark, center punch, and drill one inch deep
pilot holes at each of the three holes in the angle
bracket (8) using a center punch, a hammer, and a
174 inch twist drill.

(3) Using a 13/32 inch twist drill, drill a one
inch deep hole over the pilot hole (1) located on
top of the cupola hatch.

(4) Tap hole (1) using a coarse 1/2-13 UNC-2B
standard point bottomin? thread cutting tap and a No.
2 Tee wrench. Thoroughly clean all metal shavings and
residue from the hole.

(5) Using a 5/16 inch twist drill bit, drill one
inch deep holes over the two pilot holes (4) and (7),
located on the periphery of the cupola hatch.

(6) Tap holes (4) and (7) using a 3/8-16 UNC-28
bottomin?thread cutting tap with a No. 2 Tee wrench.
Thoroughly clean all metal shavings and residue from

the holes.

(7) Place the cupola lock over the mounting holes
and install washer (3) and screw (2) in the top
mounting hole (1). Tighten finger tight.

(8) Install two washers (6) and two screws (5)
in holes (4) and (7). Torque screws 22 to 24 foot-
pounds .

{9) Torque the top screw (6) 54 to 59 foot-pounds.

™ 9-1260-477-34

f. Vehicle Adapter Kit Locking Pin Installation

{Figure 2.2,1).

(1) Locate centerline of the machine gun mount
(3), and mark a line from top to bottom of the pintle
assembly chamber.

(2) Install vehicle adapter (Pintle) assembly
(1) in the machine gqun mount and insure that it is
fully seated. (See alsb Figure 4-18.)

(3) Rotate the vehicle adapter assembly unti)
the angle bracket (2) splits the centerline mark
established in step (1) above.

(4) Center punch and drill a pilot hole com-
pletely through the machine gun mount chamber wall
at the location established in step (3) above. Use
a center punch, hammer and a 1/4 inch twist drill - pit,

(5) Remove vehicle (1) from

machine gun mount (3).

adapter assembly

{(6) Drill a 0.500 inch diameter hole over the
pilot hole using 1/2 inch twist drill bit,

(7) Tap the hole drilled in step (6) above using
a tapered 9/16 - 12 NC thread cutting tap with a No. 2
Tee wrench.

(8) Install Keensert using a Keensert installa-
tion tool, size KNH616 and lock in place.

LEGEND:

1. VEHICLE
(PINTLE)

2. ANGLE BRACKET
3. MACHINE GUN MOUNT

MS 420752A

Figure 2-2.1. Vehicle Adapter Kit Locking

Pin Installation

Change 4 2-13
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" apL)
BEFORE INSTALLATION OF ? 2(4PL)
MACHINE GUN STOWAGE

MACHIN +/ __~ TOBE ReMoOVED

LEGEND

. HEX HEAD CAP SCREW

. FLAT WASHER

. BRUSH GUARD

. EYEBOLT

. MACHINE GUN
STOWAGE MOUNT

. HEX HEAD CAP SCREW

AP WNRE

i::l (REF)
2 (REF)

o

AFTER INSTALLATION OF
MACHINE GUN STOWAGE
MOUNT

1{2PL)

2 ‘3PL)\$

6 {4 PL)-—"@

2 (REF,——’QL

4 PL) f

MS 434707 B
Figure 2-3. .50 Cal Machine Gun Stowage Mount Installation With Brush Guard

2-14 Change 3
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N N ‘ ' :—r-’ ]
14 pL) _ ) />//"\'i' 3
.E D g // 54
@/ 2 (5 PL.) b <

LEGEND

1.
2.
3.
4.
5.
6.

HEX HEAD CAP SCREW
FLAT WASHER
STOWAGE MOUNT
EYEBOLT
EYEBOLT HOLE
STOWAGE MOUNT HOLES
MS 434708 R

Figure 2-3.1. .50 Cal Machine Gun Stowage Mount Installation Without Brush Guard

Change 3 2-15
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NN

Figure 2-4. Installation of Cupola Lock

2-13. BATTERY CHARGING
a. G/VLLD batteries (BB-704/U are charged us ing the

top of PP-7286/U battery charger and special cable
adapter (NSN 1420-01-1020).

b. Refer to TM 11-6130-392-12 for complete
instructions on how to use the PP-7286/U battery
charger. The following procedures apply to G/VLLD
batteries:

(1) Set the charging time and current as fol lows:

14°F - 39°F : 700 mA for 19 hours
40°F - 100°F : 700 mA for 7 hours

2-16 Change 5

LEGEND

CUPOLA LOCK MOUNTING HOLE
SCREW

FLAT WASHER

CUPOLA LOCK MOUNTING HOLE
FLAT WASHER

SCREW

CUPOLA LOCK MOUNTING HOLE
ANGLE BRACKET

NP WN

MS 420748A

CAUTION

The ridged side of the double banana plug goes
to the negative (black) terminal of the battery
charger. Reversing this plug will damage
equipment when power is applied.

(2) Connect the charging cable between the charger
and the battery.

c. Batteries are tested using the discharge

analyzer. Refer to TM 11-6130-392-12 for detailed
procedures. If, after going through two complete
back-to-back charge/discharge cycles, the G/VLLD
batteries wi 11 sti 11 not hold a charge, they are

unserviceable.
discarded.

Batteries should be discharged and
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TROUBLESHOOTING

Section I. LD/R TROUBLESHOOTING

3-1. GENERAL

This section contains troubleshooting procedures for

the LD/R. lists the equipment required
to perform these procedures.

3-2. BORESIGHT TEST

If G/VLLD was referred to Direct Support for mainten-
ance due to suspected optical misalignment, perform
the operator boresight check contained in TM 9-1260-
477-12. If the G/VLLD unit passes the boresight check
perform LD/R Test Procedure (Table 3-1) before return-
ing the unit to the Organizational level. If the
G/VLLD unit does not pass the boresight check, refer
the unit to Depot for repair/disposition. Repair LD/R
transceiver A2 per Return failed
transceiver to Depot.

3-3. LD/R TEST PROCEDURE

The LD/R test procedure (Table 3-1} qrovides a
systematic checkout of the LD/R Carefully perform
the procedure as written and in the sequence as
listed. Refer to[Figure 3-11for Test Equipment Set-
Up. When performing this procedure, indications which
are not listed under the Indication column should
be ignored. Any deviations from the normal
indications listed are considered faults. Isolation
of these faults is detailed in appropriate subfunc-
tion fault isolation tables referenced at correspond-
ing steps where faults are indicated. Interconnect ing
w1r1ng, connectors and switches are fau]t isolated
by using functional diagrams (Figures[ F0O-3] thru FO-
14), LD/R wiring diagram [Figure FU-15) and wire list
(Rppendix_CJ] which are provided. Power faults can
be isolated using the power generation fault
functional diagram [(Figure FO-14)). If parts other
than mechanical parts are replaced as a result of
troubleshooting, perform the LD/R test procedures
again to ver1fy proper operation. Ellipses (...),
when used in the procedures, indicate an intentional
blank or termination of a procedural step.

CAUTION

The optical components of the LD/R are
easily contaminated. When the electronics
assembly (Al) is opened and is being tested
or repaired, cover the transceiver assembly
(A2) with a sheet of clear plastic to pro-
tect optics from dust, smoke, or other
foreign matter. Working area inside main-
tenance van must be clean before opening
the LD/R.

Power Supply Control AlAlAl, Control Card
AlA3, Resolver-to-Digital Converter AlA4,
Energy Control Card A2A1A6, and Receiver
Circuit Card A2A4 are electrostatic
sensitive. Protect these cards by wearing
grounding wristband when probing. Handling
and/or installation of  individual cards
should be performed at a static-free work
station. These cards should be anti-static
packaged during handling and storage.

NOTE
[Paragraph Z2-11] (TabTe 2-2) must be performed

whenever the transceiver assembly (A2), the
power supply control circuit card (AlAlAl),
and the PFN power supply circuit cards
(A1AIW1A3 and AlAlW1A4) are replaced.

In the process of troubleshooting it is often
necessary to break conformal coating while
probing. Upon completion of troubleshooting
recoat damaged surfaces as required. All
waveforms are idealized.

A1l waveforms are idealized.

Change 2

3-1
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FAULT LOCATOR
POWER CABLE
(11507839)

TEST CABLE

{11508261)
TO 115 V AC SOURCE

FAULT LOCATOR
(11507815)

BATTERY

CONNECTOR

1J3

BATTERY

RELEASE PIN EMI FILTER
(11559640)

CONNECTOR ;
2P1
21

POWER CABLE

E‘;/ (13033955
e ________

MS 4193708

Figure 3-1. Test Equipment Set-Up

3-2



Table 3-1. LD/R Test

Procedure

TM 9-1260-477-34

tep

Item

Action

Indication

Yes

No

10
11

12

13

14

Fault Locator

Fault Locator

Fault Locator

Fault Locator

Fault Locator

LO/R
LO/R

LDO/R

LD/R

Fault Locator

Fault Locator

Fault Locator

LD/R

LD/R

Equalize pressure by depressing
relief valve on cover.

Loosen 4 wing nuts.

Push 4 cover clips down and
out to clear lip.

Remove and invert cover.

Press 2 inner 1id clips on
center, then pull on outer clip
to open for cables. Remove
cables.

Set POWER switch to OFF.

Remove front window
cover on LD/R.

WARNING

Insure that LD/R POWER switch Jjs OFF and
that LD/R fans are not audible. Wear
LASER goggles to perform following step.

Read above WARNING. Observe
EVENTS X100 meter through
output window of LD/R.
Record EVENTS X100 meter
reading for later use.

Install front window cover on
LD/Rby pressing around rim

of output window. Insure window
cover is securely in place.

Insure POWER switch S2 is OFF.

Connect power cable (female)
to POWER J2 connector.

Connect Power cable to
115 VAC three-wire outlet.

CAUTION

Use power cable between LD/R and power
supply for maintenance. Do not use

Jjumper cables as polarity is not marked
on LD/R 1J3. Damage will result if
connections are accidentally reversed.

Pull and hold battery release
pin.

Engage EMI filter with battery
pivot bracket.

Change 1

3-3
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Table 3-1. LD/R Test Procedure (Cont)
Siep I tem Action Indication Yes No

A LD/R Rotate EMI filter connector . e .. .« e .

2P1 into battery connector
LD/R 14J3.

l6 LD/R Push battery pin thru polarity . . 0. ...

key.

{7 Power Cable Connect power cable Pl to . e . e .« .

EMI filter 231 connector.
CAUTION
Insure proper polarity when connecting
to power source.
18 Power Cable Attach power cable black . P PN
Tug (-) to power supply
negative terminal.
19 Power Cable Attach power cable red lug e . e ..
(+) to power supply posi-
tive terminal.

20 LD/R Set DES/RNG 1/RNG 2 switch . R Ce

to DES.

21 24V Power Set POWER switch to ON and Normal indication, LD/R . e e

Supply adjust power supply to 24 VDC. fans do not run.
WARNING
Laser light hazard when LD/R POWER switch
is ON. Observe WARNINGS inside front
cover of this manual before proceeding.
NOTE
[ ] DISPLAYBRIGHT may be in TEST detent position
or may be defective.

22 LD/R Set POWER switch to ON. If LD/R fans run when Replace Go to
power is connected, power AlA1W1K1 next step
relay is stuck in ON per [para-
position. graph 4-17

23 LD/R Turn DISPLAY BRIGHT control LD/R fans run. Go to Go to

I cw to TEST (detent) next step.] | TabTe 3-§
position. step 68,
24 LD/R Turn DISPLAY BRIGHT control LD/R fans stop running. Go to Repl ace
ccw out of TEST (detent) next step. |[Al1AIW1K1
position. per para-
grap
8-17.
3-4 Change 1
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Table 3-1. LD/R Test Procedure (Cont)
Step Item Action Indication Yes No
WARNING
Laser will be fired in the next step.
Observe WARNINGS inside front cover of
this manual before proceeding. Insure
front window cover is securely in place
to avoid possibility of scattered laser
Tight from output window.

25 LD/R Putl trigger switch and hold for LD/R fans run and airflow Go to 0 to
15 seconds while observing is detected while trigger next step.| |Table 3-3.
eyepiece. is held.

Overtemp light is off. Go to Go to
next step.|[Table 3-13
If fault
remains go
to Table
[3-3.]

26 (DELETED)

27 LD/R Set POWER switch to AZ LD/R fans run. Go to Replace
ADJ and hold. next step.| ALAIW1S1

€ a-
graph
1-11.

28 LD/R Set POWER switch to ON. e . .

29 LD/R Adjust1RETIgLEiBRIGTT : Eyepiece display: Cross- Go to Go_to
control to desired leve hairs, scale, and AZ, next step. _ab]e 3-4.
in eyeptece. Focus RNG, EL Tegends -
as required. illuminate.

30 LD/R Turn DISPLAY BRIGHT Eyepiece display: Go to Table
control cw to TEST (detent) A7 8888 next step. || 3-6.
position, RNG 8888

EL ~888
Green - Lit
Amber - Lit
Red ~ Lit

31 LD/R Set POWER switch to AZ
ADJ and hold.

32 LD/R Turn DISPLAY BRIGHT control Eyepiece display dims Go to Go to
fully ccw (out of TEST) and brightens. next step[| Table 3-5l
then fully cw.

33 LD/R Eyepiece display Repl ace Go to
flashes as control A1A3 per next step
is turned, para-

ayrapl
4-3.
e Green 1light is on. Go_to Go to
Table 3-7 next step
34 LD/R Release POWER switch.

Insure that DISPLAY BRIGHT
control is not in the
TEST position.

Ch

ange 1 3-5




™ 9-1260-477-34

tep

35

36

37

38

39

40

41

42

43

44

45

3-6

Table 3-1. LD/R Test Procedure (Cont)

[ tem Action Indication Yes No

Fault Locator Connect test cable W1P1
to TEST J1.

LD/R Remove 1J1 and 1J4 connector
covers.

Fault Locator Connect test cable W1P2
to LD/R 1J1. Connect test
cable W1P3 to LD/R 1J4.

Fault Locator Set HVPS switch S8 to ENABLE,

Fault Locator Set LASER switch S1 to
ENABLE .

Fault Locator Set PRESET RANGE switch S6
to OFF.

LD/R Set POWER switch to ON.

NOTE
Throughout this procedure if the
OVERTEMP Tight (red, blinking) comes
on during any laser firing, perform
before proceeding with
additional troubleshooting. If not
1it proceed with next step.

Fault Locator Set POWER switch $2 POWER indicator lights. Go to Go to T™
to ON. OVERTEMP Tight will next step | 9-4931-

11luminate. This is 477-14,
a normal indication.
Fault Locator Press LAMP TEST switch S7. A11 1ights illuminate. Go to Go to TM
next step 9-4931-
47714,

Fault Locator Set TEST SELECT switch
to BAT VDC.

Fault Locator Using oscilloscope (15, 17, DMM measurement is Go to Adjust
23, [[able 2-1) connect DMM +24 +1.0VDC. next step [ power
leads between METER TP4 and supply.
RTN . If indica

tion can-
not be
obtained,
trouble-
shoot
power
cable and
24V power
supply.
Fault Locator fuse blows. Go to

™ 9-

493]1-

477-14.

Change 5




Table 3-1. LD/R Test Procedure (Cont)
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itep Item Action Indication Yes No
NOTE
The fault locator provides a 5V signal
for lighting the green indicator light
in the eyepiece. The green indicator
light will be 1it as long as the fault
locator is connected to the LD/R.
6 LD/R Green light is on. Go to Go to
next step. b
7 LD/R Set code select switches Go to Repl ace
to 241. next step.| faulty
code
switch (es)
WARNING
Laser light hazard; observe WARNINGS
inside front cover of this manual
before proceeding.
NOTE
The laser will be fired repeatedly in
the following steps. To minimize lasing
time read through the steps between
WARNINGS before proceeding.
8 Fault Locator Set TEST SELECT switch TEST SELECT meter indi- Go to Go to
to BAT VDC . cates in the green band. next step[| Table 3-
WARNING
Laser will be fired in the next step.
Observe WARNINGS inside front cover of
this manual before proceeding. Insure
front window cover is securely in place
to avoid possibility of scattered laser
1ight from output window.
9 Fauit Locator Set LASER switch S9 to START, OVERTEMP 1ight goes off. Go to Go to
then to ON. next step.
50 (DELETED)
51 Fault Locator Set Test SELECT switch to TEST SELECT meter indi- Go to Go to:
the following positions: cates in the green band. next step.
él) BAT VDC [TabTe 3-9
2) +15 VDC [Table 3-9
(3) +5 vDC
(4) -15 vbC [TabTe 3-9
52 Fault Locator Set TEST SELECT switch to

-16 VDC. Using oscilloscope
(15, 17, 23[Table 3-1) con-
nect DMM leads between METER
TP4 and RTN.

Change 3 3-7
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Table 3-1. LD/R Test Procedure (Cont)
ep I tem Action Indication Yes No
3 24V Power Vary Power Supply between DMM vo]ta%g ;emainsl . Go ’Eo . Q(\elglsace
18 and 26 VDC. between -13.5 and -15. next step. | -
Supply an ¢ e ALAIW1A2
per para-
g d
4 Fault Locator Set TEST SELECT switch to
+15 VDC.
5 24V Power Vary Power Supply between DMM vo]tagi% r:r)emains15 . Go Eo ¢ Es ]Sace
18 and 26 VDC. between +13.5 and +15. next step.
Supply and 2 voC. ALAIW1AZ
per para-
6 Fault Locator Set TEST SELECT switch to
+5 VDC.
7 24V Power Vary Power Supply between DMM vo1tage5remains Go to . Esg;ace
18 and 26 VDC. between +5.5 and +4.5 next step.
Supply an VDC . AlAIW1A2
per para-
8 24V Power Adjust Power Supply to . .
Supply 24 VDC.
N Fault Locator . OVERTEMP 1ight is off. Go_to Go to
Table next step
3-13.
W0 Fault Locator Set LASER switch S9 to OFF. .
WARNING
Laser will be fired in the next step.
Observe WARNINGS inside front cover of
this manual before proceeding. .Insure
f ront window cover is securely i n pl ace
to avoid possibility of scattered laser
light from output window.
61 LD/R Pull TRIGGER switch, observe QVERTEMP 1ight on fault Go to ieplace
indication, then release 1 ocator goes off and LD/R next step. | (lAIN1S3
TRIGGER switch. fan operates. er para-
graph
4-13.
B 62 Fault Locator Connect oscilloscope (6, 15, 16, : tt :
18, 19, [TabTe 2-1L) to SIMMER
SENSE J3.
3-8 Change 5
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Table 3-1. LD/R Test Procedure (Cont)

Step Item Action Indication Yes No

WARNING

Laser will be fired in the next step.
Observe WARNINGS inside front cover of
this manual before proceeding. Insure
front window cover is securely in place
to avoid possibility of scattered laser
light from output window.

NOTE

To see the signal, LASER switch S9 must
be pushed in when the trigger light is
on.

63 Fault Locator Set LASER switch S9 to START Oscilloscope display is Go to
then to ON. Monitor oscil- as shown below. next step.
loscope when LASER switch

is set to start - pulse only

occurs once. Repeat step 63 I
as necessary to obtain SIMMER SENSE

indication. Set oscilloscope

as follows:
1.9 vV MAX

356 V MIN

SWEEP 10 ms

ATTN 1 volt/cm.
SYNC INTERNAL —-—1 30 + 10 ms
STORAGE  FUNCTION (STORAGE TYPICAL

then SAVE) MS 419371C

POLARITY UP

Oscilloscope displays a Repl ace
series of pulses. A2 per
para-

rap
i

and per-
form

PFN VDC
4747ere’ adjust-
ment,
MS 419372 [parad
graph
(=1L, for

new A2.

Oscilloscope displays Repl ace
no pulse. SIMMER
POWER

supply
A2A1A5A1

pdr_parad
graph

64 Fault Locator Set LASER switch to OFF. . e

65 Fault Locator Disconnect coaxial cable from . e . e ..
SIMMER SENSE TP J3 and
oscilloscope.

66 Fault Locator Connect oscilloscope (15,18,19,

22 or 23, [Table 2-1) between
METER TP4 and RTN.

Change 5 3-9
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Table 3-1. LD/R Test Procedure (Cont)
itep Item Action Indication Yes No
67 Fault Locator Set TEST SELECT switch to “ . .
PFN VDC.
WARNING
Laser will be fired in the next step.
Observe WARN INGS inside f ront cover of
this manual before proceeding. Insure
front window cover is securely in place to
avoid possibility of scattered laser light
from output window.
68 Fau t Locator Set LASER switch S9 to
START then to ON.
69 Fau t Locator Set LASER switch 51 to TEST SELECT meter reads 3o to Go to
INHIBIT, in green band. ext step. | Table
3-10.
70 Fault Locator Set LASER switch S1 to . .
ENABLE.
71 Fault Locator Monitor osci | loscope for Osci | loscope display is as 50 to Go to
PFN voltage signal. Set shown below. 1ext step. | Table
osci 1l loscope as fol tows: 3-10
ATTN 0.5 volt/cm IDEALIZED
SWEEP 20 ms __L_
SYNC INTERNAL * k
STORAGE  FUNCTION 1oV
COUPLING DC
MODE NORM * f
POLARITY UP LE
WAVEFORM ACTUALLY
SEEN ON SCOPE
f / 1ov**
o
ok
PFN VOLTAGE
* CHARGE TIME MUST BE LESS
THAN 45 ms,
* % PULSE AMPLITUDE IS NOT
CRITICAL PULSE CLIPPING
MUST OCCUR,
* % * PULSE PERIOD DEPENDS ON
CODE SETTING. REFER TO
TB 9-1260—477-34.
Ms 419373c B
72 Fault Locator Set LASER switch S9 to OFF, .. .. .
3-10 Change 5
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tep

Item

Action

Indication

Yes

No

73

74

75

76
77

78

79

Fault Locator

Fault Locator

Fault Locator

Fault Locator

Fault Locator

Fault Locator

(DELETED)

Disconnect oscilloscope
from METER TP4.

WARNING

Laser wil 1 be fired in the next step.

Observe WARNINGS inside front cover of
this manual before proceeding. Insure
front window cover is securely in place
to avoid possibility of scattered laser

light from output window.

Set LASER switch S9 to
START, then to ON.

Set TEST SELECT switch
to 450 vVOC .

Set LASER switch S9 to OFF.

Set TEST SELECT switch to
ENERGY ERROR. Connect DMM
leads between METER TP4
and RTN.

TEST SELECT meter indi-
cates in the green band.

See note below for
normal indication.

Go to
next s

Go to
next s

Replace
tep. | A2 per
para-
grap
[ 4-2,

. « e 0

Go to
tep. || Table
3-11.

Set LASER switch S9 to START,
then to ON. Monitor DMM.

WARNING

Laser wil 1 be fired in the next step.
Observe WARNINGS inside front cover of
this manual before proceeding, Insure
front window cover is securely in place
to avoid possibility of scattered laser
1ight from output window.

NOTE

In the following step, the TEST SELECT
meter does not have to be in green band.
1f indication is above or below green
band and steady, go toIndi-
cation should be meter varying sTowly
above or below or within green band after

approximately 10 seconds if code select
switches are set to 241.

See NOTE above for
normal indication.

NOTE

The DMM indication will vary but must be
within the 1imits of -14 to +14 VDC.

. DMM measurement is between
-14 and +14 VDC after
approximately 10 seconds.

Go to
next step.

Go to
next step.

Change 1

Go to

Go to
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Table 3-1. LD/R Test Procedure (Cont)
tep I tem Action - Indt cation Yes No
80 Fault Locator Set LASER switch S9 to OFF.

WARNING

Laser will be fired in the next step.

Observe WARNINGS inside front cover of

this manual before proceeding. Insure

front window cover is securely in place

to avoid possibility of scattered laser

1ight from output window.

81 Fault Locator Set LASER switch S9 to A TRIG indicator blinks jo to Go to
START, then to ON. continuously. 1ext step. | |Table

3-11.

82 Fault Locator Set TEST SELECT switch to DMM meausrement is ijo to Adjust
BAT VDC. Connect DMM leads +24 +1.0 VDC. 1ext step.| Power
between METER TP4 and RTN. Supply.

If indica-
tion can-
not be
obtained,
trouble-
shoot
power
cable and
24V Power
Supply.
83 LD/R Observe eyepiece display. Amber indicator is out. io to Go to
next step [ Table 3-8.
84 24V Power Adjust power supply voltage DMM measurement is 3o to Go to
Supply downward until LD/R amber +20.0 +0.5 yDC when 1ext step || Table 3-8l
indicator just lights. Do amber indjcator lights.
not adjust power supply
voltage below 19.5 VDC.
85 24V Power Adjust to 24 +1.0 VDC. DMM measurement is . ..
Supply +24 +1, 0 VDC
36 LD/R .. Amber indicator is out. Go to Go to
next step || Table 3-8/

87 Fault Locator Set LASER switch S9 to OFF . ..

88 LD/R Set code select switches .. RN
to 111.

89 Fault Locator Refer to TB 9-1260-477-34 . . .« o
for check of code select
circuitry.

90 Fault Locator Set TEST SELECT switch to . . e
ENERGY ERROR.

3-12 Change 1
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Table 3-1. LD/R Test Procedure (Cont)

[ tem Action Indication Yes No

Connect DMM leads
between METER TP4
and RTN.

Fault Locator

LD/R Set code select switches
to 241.

WARNING

Laser will be fired in the next step.
Observe WARNINGS inside front cover of
this manual before proceeding. Insure
front window cover is securely in place
to avoid possibility of scattered laser
light from output window.

3

4

35
6

37

98

99

00
01

Fault Locator Set LASER switch S9 to START, DMM measure is between Go to Go to
then to ON. -14 and +14 VDC after next step. able
approximately 10 seconds. 3-11.
LD/R Observe eyepiece display. Red indicator is off. Go to Go to
next step.
3-11.
Fault Locator Set LASER switch S9 to OFF. .
Fault Locator Disconnect leads from .
METER TP4 and RTN.
Fault Locator Set LASER switch S1 to
INHIBIT.
WARNING
Laser will be fired in the next step.
Observe WARNINGS inside front cover of
this manual before proceeding. Insure
front window cover is securely in place
to avoid possibility of scattered laser
light from output window.
Fault Locator Set LASER switch S9 to START, ENERGY FAIL indicator Go to Go to
then ON. is not on. next step. able
3-11.
LD/R Observe eyepiece display. Red indicator is 1it. Go to Go to
next step. able
- 3-11.
Fault Locator Set LASER switch S9 to OFF. . .
LD/R Set DES/RNG 1/RNG 2 switch
to RNG 1.
Change 3 3-13
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Table 3-1. LD/R Test Procedure (Cont)

tep I tem Action Indication Yes No
| QK Fault Locator Set LASER switch S1 to e e e
ENABLE .
B o3 Fault Locator Set PRESET RANGE switch S6 .
to ON.
WARNING
Laser will be fired in the next step.
Observe WARNINGS inside front cover of
this manual before proceedin%;. Insure
front window cover is securely in place
to avoid possibility of scattered laser
Tight from output window.
$| 04 Fault Locator Set LASER switchS9 to START, RANGE readout displays Go to Go to
then to ON. 8150 to 8450. next step. galla;e
05 LD/R RANGE readout displays same Go to Go to
{ reading as in step 104. next step.
3-12.
1] 06 Fault Locator Set LASER switch S9 to OFF. . e . e
07 LD/R Set DES/RNG 1/RNG 2 switch
to RNG 2.
WARNING
Laser will be fired in the next step.
Observe WARNINGS inside front cover of
this manual before proceeding. Insure
front window cover is securely inplace
to avoid possibility of scattered laser
Tight from output window.
| ] Fault Locator Set LASER switch S9 to START, RANGE readout displays Go to Go to
then ON. 8650 to 8950. next step.| [Table
3-12.
09 LD/R e RANGE readout displays same Go to Go to
reading as in step 108. next step.|[TabTe
3-12.
B 10 Fault Locator Set PRESET RANGE switch S6 “ .. e . e
to OFF.
Bl 11 Fault Locator Set LASER switchS9 to OFF. e . e .
12 LD/R Set POWER switch to OFF. e . e . e
3-14 Change 1




Table 3-1. LD/R Test Procedure (Cont)
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Step Ttem Action Indication Yes No
WARNING
Insure that LD/R POWER switch is OFF and
that LD/R fans are not audible. Wear
LASER goggles to perform the following
step.
113 LD/R Observe EVENTS X100 Meter indication is larger | Go to Return
meter indication. than that recorded in next step.| transcei v
step 8. er to
Depot for
repair/
disposi-
tion.

114 LD/R Remove 1J2 cover and stow e .. . e
on dummy connector above
1J2.

115 LD/R Connect test resolver (24, . e e ..
[TabTe 2-1) to 1J2 connector.

116 LD/R Set DES/RNG 1/RNG 2 switch to . 0 .
RNG 1.

117 LD/R Set POWER switch to AZ ADJ . e e .. .« .
and hold.

NOTE
Adjust test resolver (24 Table 2-1) for
zero reading on Fault Locator AZIMUTH
readout before performing next step.

118 LD/R Rotate resolver shaft slowly AZ readout varies from Go to Replace
cw and ccw about the zero 0000 to 6399. EL readout next step.| RDC AlA4
mark. varies from -999 to 999. per_para-

graph 4-3

119 LD/R and Rotate resolver shaft slowly LD/R and fault locator Go to Replace

Fault to obtain any EL reading AZ and EL readings next step.| RDC AlA4
Locator between -999 and 999. are identical. per _para-
Release resolver. graph 4-3
120 LD/R Release AZ ADJ switch. RN
121 Fault Locator Set POWER switch S2 to OFF.
NOTE
LD/R shutdown, steps 122 thru 132, is
performed at the end of maintenance on
LD/R. Fault locator shutdown, steps
133 thru 140, is performed only if no
more LD/Rs are to be tested.
122 LD/R Set POWER switch to OFF.
123 24V Power Set power to OFF.
Supply

Change 3
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Table 3-1. LD/R Test Procedure (Cont)

Step I tem Action Indication Yes No
124 LDO/R Remove test resolver from 1J2. .
125 LD/R Reinstall 1J2 connector cover.
126 Power Cable Remove power cable P1 from
EMI filter connector.
127 Power Cable Remove power cable connectors .
from 24V power supply.
128 LD/R Remove test cable WIP2 from .
131, and W1P3 from 104,
129 LD/R Install 1J1 connector cover
and 1J4 connector cover.
130 LD/R Install window cover by R
pressing around rim.
131 LD/R Install eyepiece cover. .
132 LD/R Return LD/R to service.
133 Fault Locator Remove cable W2P1 from
POWER J2 connector.
134 Fault Locator Remove test cable W1P2
from TEST J1.
135 Fault Locator Coil two cables and stow
in cover.
136 Fault Locator Close cover lid.
137 Fault Locator Invert cover and install .
engaging quides.
138 Fault Locator Press four cover clips
down and in to engage clip.
139 Fault Locator Tighten four wing nuts.
140 Fault Locator Store fault locator until .

needed.




3-4. LD/R TROUBLESHOOTING PROCEDURES

The ellipses (... ) when used in the following trouble-
shooti ng tables indicate an intentional blank or
termi nation of a procedural step. After a fault is
i so 1 ated and repaired; perform the LD/R Test Procedure
(Table 3-1|) to verify proper operation.

™ 9-1260-477-34

3-5. HOW TO READ FUNCTIONAL DIAGRAMS

[Table 3-2 |contains the symbols to be used to aid in
reading the functional diagrams referred to in this
chapter. The functional diagrams are located in the
foldout section at the end of the manual.

Table 3-2. Symbols
Symbo1 Explanation
Indicates a complete circuit. Writing inside of box
defines circuit,
— —
— Indicates a comparator. Output is shown at the apex of the
—_ ¢ triangle.
Indicates a contact switch. All contact switches are shown
—o—— in the open position.

2

)
s

—
L J

MS 419172A

Indicates two input logical "OR" gate.

A B ¢
0 0 0
1 0 1
0 1 1
1 1 1
Indicates two input logical "NAND" gate.
A B C
0 0 1
1 0 1
0 1 1
1 1 0

Indicates an inverter/ampl ifier. Qutput is shown at the
apex of the triangle.

Dashed lines indicate replaceable items.
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Table 3-3. LD/R Fans Do Not Run

Step I tem Action Indication Yes No

WARNING

Laser light hazard; observe WARNINGS
inside front cover of this manual before
proceeding.

1 | LD/R { Set POWER switch to ON. e ’ N | e

WARNING

Laser wil 1 be fired in the next step.
Observe WARNINGS inside f ront cover of
this manual before proceeding. Insure
f ront window cover is securely in pl ace
to avoid possibility of scattered laser
1 ight from output window.

NOTE

The fans in the fol lowilg indication have
different pitches, high%nternal fan in-
side pressure vessel) and low (external
fan under plenum cover).

2 LD/R Pull TRIGGER switch and hold. High pitch is audible. Replace io to
A2A3 per 1ext

14-2]
3 LD/R Set POWER switch to OFF. N . e e
4 24V Power Set power switch to OFF. e e . P
Supply
WARNING

Voltages in excess of 900 VDC exist at
A1A1W1P1-61 and A2A2W1J1-61 for approxi-
mately three minutes after power is
removed.

5 LD/R @_j%frate Al and AZ per paragraph .. e N
Remove Power Supply_Control
Card AlAlAl per [paragraph 4-5.] Do
not disconnect connector AlAlW1PZ.

3-18 Change 1
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Table 3-3. LD/R Fans Do Not Run (Cont)
Step Item Action Indication Yes No
6 Trigger Switch Connect DMM leads DMM measurement indicates to next | Replace
between A1A1W1S3-2 and and open circuit. ep. ATATHIS3
ATAIWIS3-1. See| Figure FO-2 per para-
Sheet . grapn
4-13.
7 Trigger Switch Measure continuity between DMM measurement is less to next | Replace
ATAIW1S3-2 and ATATWI1S3-1. than 2 ohms. ep ATAIWIS3
(Pull trigger switct; while per para-
making measurement. grap
8 LD/R Set POWER switch to ON. ...
9 LD/R Using DMM, measure continuity DMM measurement is less to next | Replace
between A1 A1W1S1-8 and than 2 ohms. ep. ATATWISY
A1ATWIS1-9, per para-
grap
10 LD/R Measure continuity between DMM measurement is less to next | Go to
ATATWIAYI-E4 (24V RTN-FAN) than 2 ohms. ep. step 15.
Wl-w. Refer to
1 LD/R Measure continuity between DMM measurement indicates to next| Go to
ATAIWIP1-30 (black 1ead) and ~ 682 ep. step 15.
ATAIWIP1-63 (red lead). :
Replace A2 per[paragraph -7
12 LO/R Install A1A1A1 per .
13 LD/R Replace A2 per
14 LD/R Retest LD/R per[Iabie—3=1.
15 LD/R A faulty wire(s) is indicated
Fault isolate and repair
wiring using LD/R wiring
diagram (Eigure—F0=157 Sheet 1
16 LD/R Retest LD/R perfabte—3=h
Change 1 3-19
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Table 3-4. Reticle Brightness Fault

tep Item Action Indication Yes No
1 LD/R Set POWER switch to OFF.
2 24V Power Set power switch to OFF.
Supply
WARNING
Voltages in excess of 900 VDC exist at
Al A1 W1 P1-61 and A2A2W1J1-61 for approxi-
mately three minutes after power is
removed.
3 LD/R Separate Al from A2 per
4 LD/R Using DMM, measure resistance DMM measurement is 510 Replace A2 | Go to
between A1 Al W1P1-4 (red lead) to 5510 ohms. fer para- next step
and A1ATWIP1-37 (black lead) graph 4-2.
Refer torfigure—4=h.
5 LD/R Remove A1A1A1 per [p
(do not disconnect ATA] w1 P2
Remove AlA3 per
(Do not disconnect connector
A1ATWIP3.)
6 LD/R Using DMM, measure resistance DMM measurement is 460 Go to Replace
between A1 A1W1A1-E7 and to 560 ohms. next step. | ATAIW1Al
ATATW1AT-E30. Refer to per_para-
Sheet 3. graph 4-6
7 LD/R Measure resistance across DMM measurement is 0 to Go to Replace
RETICLE BRIGHT control 5K ohms. next step. | RETICLE
A]AW'IR] -2 and -3 while BRIGHT
ng from cw to ccw. Refer control
to Figure FQ-2|, Sheet 1. ATATWIRY
pear—paras
graph
=i,
8 LD/R Measure continuity between DMM measurement is less Go to Replace
A1ATW1S1-8 and A1ATW1S1-9 than 2 ohms. next step. | POWER
POWER switch. (Set POMWER swi tch
switch to ON while making ATATHI S
measurement; then set to OF F.) per para-
graph
i=th
9 LD/R Faulty wiring is indicated.
Troubleshoot and repair
faulty wiring using LD/R
wiring diagranfigurefo=15.
10 LD/R Install A1A3 per[paragraph 4-3)
1 LD/R Install A1A1Al per para-
12 LD/R Install A2 per[paragraph 4-2] .
3-20 Change 1



Table 3-5. Display

Brightness Fault
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Step

Item

Action

Indication

Yes

No

10
1

12

13

LD/R

Fault Locator

LD/R

Fault Locator

Fault Locator

LD/R

Fault Locator

Fault Locator

Fault Locator
Fault Locator

LD/R

LD/R

LD/R

Release POWER switch to OFF.

Connect test cable W1P1 to
TEST J1.

Remove 1J1 and 1J4 connector
covers.

Connect test cable WIP2 to
LD/R 1J1. Connect test
cable WIP3 to LD/R 1J4.

Set POWER switch S2 to ON.

Set POWER switch to ON.

POWER indicator lights.

WARNING

Laser will be fired in the next step.
Observe WARNINGS inside front cover of
this manual before proceeding. Insure
front window cover is securely in place
to avoid possibility of scattered laser
light from output window.

Set LASER switch S9 to START,
then to ON.

Set TEST SELECT switch to
the following positions

) BAT VDC
) +15 vDC

Set LASER switch S9 to OFF.
Set POWER switch S2 to OFF.
Set POWER switch to OFF.

TEST SELECT meter indi~
cates in green band.

WARNING

Voltages in excess of 900 VDC exist at
A1A1IW1P1-61 and A2A2W1J1-61 for approxi-
mately three minutes after power is

removed.

Separate Al from A2 per

D g D 4

Connect oscilloscope (15, 18,,
19, 22 or 23, clatrte—2=i)
between AlA1W1P1-56 (DISPLAY
INHIBIT) and chassis ground.
Refer torFigure—4=2q Sheet 1.

Go to next
step.

Go to next
step.

Change

3

Go to TM
9-4931 -
477-14.

3-21
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Table 3-5. Display Bightness Fault (Cont)

tep Item Action Indication Yes No
14 Fault Locator Set POWER switch S2 to ON.
15 LD/R Set POWER switch to ON.
16 Fault Locator Set LASER switch S1 to INHIBIT.
17 Fault Locator Set HVPS switch S8 to INHIBIT.
18 LD/R Set DES/RNG 1/RNG 2 switch .
to RNG 1 or RNG 2.
WARNING
Voltages in excess of 900 VDC exist at
PFN circuits when trigger switch is
pulled.
19 Fault Locator Set LASER switch S9 to START,
then to ON.
20 LD/R Rotate DISPLAY BRIGHT control Oscilloscope display is Replace A2| Go to nexi
from fully ccw to fully cw. as shown below: per para- step.
I—I +4 +15
L— 80 +1.6pus
0 to 75 us
DlSPLAY INHIBIT MS 4193768
Pulse width varies as
control is rotated.
21 LD/R Using DMM, measure voltage
between A1A3J1 -18 (DISPLAY
BRIGHT) and A1A3J1 -56 (Return).
Refer to[Figure 4-2|, Sheet 2.
3-22 Change 1
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tep Item Action Indication Yes No
22 LD/R Rotate DISPLAY BRIGHT control DMM measurement varies Go to next Replace
from fully ccw to fully cw. from -4 to +5 VDC. step. DISPLAY
BRIGHT
control
ATATWIR2
per para-
23 LD/R Connect DMM leads between DMM measurement is 0.0 Set LASER Set LASER
A1A3J1-28 (RNG 1/DES) and to 0.8 VOC. switch S9 switch S9
A1A331-56 (Return). Refer on fault on fault
to[Fiqure &-7], Sheet 2. locator to Tocator
OFF. to OFF.
Repl ace Replace
A1A3 per ATATWIS2
| grapm
dJrdp

Change 1
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Table 3-6. Display Test Fault
tep [ tem Action Indication Yes No
1 LD/R Turn DISPLAY BRIGHT switch . .
out of TEST (detent).
2 LD/R Set POWER switch to OFF. . .
3 Fault Locator Connect test cable W1P2 to
TEST J1.
4 LD/R Remove 131 and 1J4 connector
covers.
5 LD/R Connect test cable WIP2 to . e e
LD/R 1J1. Connect test
cable WIP3 to LD/R 144.
6 LD/R Set POWER switch to ON. .
Insure Fault Locator POWER
switch S2 is OFF.
7 LD/R Turn DISPLAY BRIGHT control Eyepiece display: AZ 8888, | io to
cw to TEST (detent). RNG 8888, EL - 888 and itep 45.
amber, red and green lights
are all missing (blank
display).
Red, amber and green 'epl ace .
lights on but display \1A3 per
blank.
P Red, amber and green lights | 0o to
on but some numbers itep 8.
missing.
Segments or red or amber ‘eplace A2
Tight missing. er para-
graph 4
. Eyepiece display: All 0 to .
present except green itep 26.
light off.
Eyepiece display: Display io to .
is blank except green itep 37.
light is 1it.
8 Fault Locator Connect DMM to TOR TP15 and DMM measurement is o to Replace
RTN . 4,0 +1.5 VDC. iext step.| AlAlAl
- per para-
9 LD/R Turn DISPLAY BRIGHT control . . e
out of TEST (detent).
3-24 Change 5
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Table 3-6. Display Test Fault (Cent)

tep [ tem Action Indication Yes No

10 Fault Locator Set POWER switch S2 to ON.

1N Fault Locator Set LASER switch S1 to INHIBIT

12 Fault Locator Set HVPS switch S8 to INHIBIT.

13 Fault Locator Set LASER switch S9 to START,
then to ON.

14 Fault Locator Connect oscilloscope (15, 18, Oscilloscope display is Go to next Repl ace
19, 22 or 23, [able 2-1) Teads as shown below: step. A1A3 per
between 20 KHz TP7 and RTN.

4-3,
20 +2
[
‘ - — =440 15 V
l______ [—-o Y
| 30+3 |
us
20 KHz CLOCK
MS 419420C

15 Fault Locator Set LASER switch S9 to OFF.

16 Fault Locator Set POWER switch S2 to OFF.

17 LD/R Set POWER switch to OFF.

WARNING
Voltages in excess of 900 VDC exist at
ATATWIP1-61 and A2A2W1J1-61 for approxi-
mately three minutes after power is
removed.

18 LD/R Separate Al from A2 per

19 Fault Locator Set POWER switch S2 to ON.

20 LD/R Set POWER switch to ON.

21 LD/ R Set DISPLAY BRIGHT to TEST
(detent) position.

22 LD/R Connect oscilloscope leads Oscilloscope displays 4.0 | Go to next Replace
between A1A3J1-13 (DIGIT 8) +1.5 V pulses step. ATA3 per
and A1A3J1 -59 (Return). Refer paragrap
to[Figure =2, Sheet 2.

23 LD/R Connect oscilloscope leads Oscilloscope displays 4.0 | Go to next Repl ace
between ATA3J1 -14 (DIGIT 4) +1.5 V pulses. step. A1A3 per
and A1A301-59 (Return). paragraph

24 LD/R Connect oscilloscope leads Oscilloscope displays 4.0 | Go to next Repl ace
between ATA3J1-15 (DIGIT 2) £1.5 V pulses. step. A1A3 per

and A1A3J1-59 (Return).

Change 3

paragrapfn

3-25



™ 9-1260-477-34

Table 3-6. Display Test Fault (Cont)
tep Item Action Indication Yes No
25 L0/ R Connect oscilloscope leads Oscilloscope displays 4.0 | Replace A2 Replace
between A1A3J1-16 (DIGIT 1) +1.5 V pulses. Dar Dara A1A3 per
and A1A3J1-59 (Return). graph 4-2 paragraph
4-3.
26 LD/R Set DISPLAY BRIGHT switch
out of TEST (detent).
27 Fault Locator Set POWER switch S2 to ON.
28 L0/ R Green light will come on Go to Go to
in eyepiece display. step 30. next step
29 LD/R Connect DMM leads between DMM measurement is 4,0 Replace A2 Go to
ATATWIP1-20 (FIRE COMMAND) +1.5 VDC ner para- next step
and Al AIW1PT -52 (RTN). graph 4-2.
30 LD/R Set POWER switch to OFF.
3 Fault Locator Set POWER switch S2 to OFF.
WARNING
Voltages in excess of 900 VDC exist at
A1 A1 W1 P1-61 and A2A2W1J1 -61 for approxi-
mately three minutes after power is
removed.
32 LD/R Separate Al from A2 per
33 LD/R Remove ATA3. Do not discon-
nect connector AlAIWIP3. Refer
to[Fiqure 4-2], Sheet 1.
34 LO/R Set DISPLAY BRIGHT to TEST
(detent).
35 LD/R Connect DMM leads between DMM_measurement is 4.0 Go to next Replace
Al ATWIA1-E25 and AT Al W1 AY-E22 +1.5 VDC step. LVPS
(Return). Refer to ATATWIAZ
, Sheet 3. per para-
36 LD/R Connect DMM Teads between DMM measurement is 4.0 Repl ace Replace
Al ATWIAT-E27 and E-22 +1.5 VDC. LVPS DISPLAY
Return). Refer to Drive BRIGHT
Figure F0-2,, Sheet 3. ATAI WIAY control
per_para- Al A1 W1 R2
graph 4-6. per para-
qrap
4-15,
37 LD/R Set POWER switch to OFF.
38 LD/R Turn DISPLAY BRIGHT switch
out of TEST.
WARNING
Voltages in excess of 900 VDC exist at
mately three minutes after power 1is
removed.
39 LD/R Separate Al and A2 per . .
[(Paraqgrapn 4-2.]
3-26 Change 2
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Table 3-6. Display Test Fault (Cont)

step Item Action Indication Yes No

40 Fault Locator Set POWER switch S2 to ON. .

41 LD/R Set POWER switch to ON. .

42 LD/R Connect DMM leads to ..

ATAIW1PY ~53 (DISPLAY TEST)
and ATAIWIP1-52 (Return).
Refer to[Fiqure 4-T]

43 LD/R Set DISPLAY BRIGHT switch DMM measurementis eplace A2 Go to
to TEST (detent) position. 0.0 to +0.8 vpC. )er para- next

graph 4-2. step.

44 LD/R Connect DMM leads to AlAIW1Al- DMM measurement is ‘rouble~ Replace
E29 and AlAlW1P1-52 (RTN). 0.0 to 0.8 vVDC. shoot and ATA] W1Al
Refer to[Figure FO-Z| Sheets epair per para-
1 and 3. aul ty

viring using
.D/R wiring
liagram

45 Fault Locator Set TEST SELECT switch to TEST SELECT meter indi- 10 to next Go to:
the following positions: cates in the green band. itep.

(1) BAT vDC [Table 3-9
(2) +15 vDC [Table 3-9
(3) +5 vDC [TabTe 3-9
(4) -15 voc [Table 3-9
46 LD/R Turn DISPLAY BRIGHT out of -
TEST.

47 Fault Locator Set POWER switch S2 to ON. .

48 Fault Locator Set LASER switch ST to INHIBIT . .

49 Fault Locator Set HVPS switch S8 to INHIBIT.

50 Fault Locator Set LASER switch S9 to START,
then to ON.

51 Fault Locator Connect oscilloscope (15, 18, Oscilloscope display is as | 0 to next Replace
19, 22 or 23, leads shown below: tep. ATA3 per
between 20 KHz TP7 and RTN. para-

jraph 4-3
l 20 +2
—| _ul;—+4.0 +15 Vv
| 30 +3 i
20 KHz CLOCK
MS 419420C

52 Fault Locator Set LASER switch S9 to OFF.

53 Fault Locator Set POWER switch S2 to OFF. .

Change 3 3-27
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Table 3-6. Display Test Fault (Cont)
tep Item Action Indication Yes No
54 LD/R Set POWER switch to OFF, .

WARNING

Voltages in excess of 900 VDC exist at

Al ATWIP1-61 and A2A2W1J1-61 for approxi-

mately three minutes after power is

removed.

55 LD/R Separate Al from A2 per

56 LD/R Remove Power Supply Control
Card A1A1A1 per
Do not disconnect ATATWIP2.

57 LD/R Connect DMM leads between
A1ATWIR2 contacts C and D to
measure continuitv. Refer to
Figure F0-2, Sheet 1.

58 LD/R Turn DISPLAY BRIGHT control tc¢ DMM measurement is less Go to next Replace
TEST (detent) position and than 1 ohm. step. DISPLAY
measure switch continuity. BRIGHT

control
per para-
grap
4-15.

59 LD/R Connect DMM Teads between
ATATWIR2-2 (black lead) and
ATATWIR2-3 (red lead).

60 LD/R Turn DISPLAY BRIGHT control DMM measurement is less Go to next Replace
ATATWIR2 fully ccw and then than 100K ohms. step. DISPLAY
fully cw. BRIGHT

control
per para-
garap

61 LD/R Set POWER switch to ON.

62 LD/R Turn DISPLAY BRIGHT control
to TEST (detent) position.

63 LD/R Connect oscilloscope leads Oscilloscope displays 4.0 | Go to next Replace
between A1A3J1 -13 (DIGIT 8) 1.5 V pulses. step. A1A3 per
A1A3J1 -59 (Return). Refer para-
to[Figure 4-2, Sheets 1 and 2.

64 LD/R Connect oscilloscope leads Oscilloscope displays 4.0 | Go to next Replace
between Al1A3J1 -14 (DIGIT 4) +1.5 V pulses. step. ATA3 per
and A1A3J1-59 (Return). para-

65 LD/R Connect oscilloscope leads Oscilloscope displays 4.0 | 30 to next Replace
between A1A3J1 -15(DIGIT 2) +1.5 V pulses. step. ATA3 per
and ATA3J-59 (Return). para-

or{pn -7

66 L.D/R Install ATA1A1 per para-
grl

3-28 Change 3
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Table 3-6. Display Test Fault (Cont)

tep Item Action Indication Yes No

67 LD/R Set POWER switch to AZ ADJ LD/R fans run. Go to next Go to
and hold. step. Table

B=31

68 LD/R Set POWER switch to OFF.

WARNING
Voltages in excess of 900 VDC exist at
A1 A1 W1 P1-61 and A2A2W1J1 -61 for approxi-
mately three minutes after power is
removed.

69 LD/R Separate Al from A2 per

70 LD/R Remove Power Supply Control
Card A1A1A1 per paragraph
[4=5. Do not disconnect
A1AIWIP2.

71 LD/R Connect DMM leads between
ATATWIR2 contacts C and D to
measure continuity. Refer to
Figure F0-2. Sheet 1.

72 LD/R Insure DISPLAY BRIGHT control DMM measurement is less Repl ace Replace
is in TEST (detent) and measure than 1 ohm. relay DISPLAY
continuity of switch. ATAT W1 K1 BRIGHT

per para- control
q D q A]A.”I” R2
per para-

73 LD/R Install ATAl1A1 per

Change 3
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Table 3-7.

Green Indicator Fault

(Green Light is on all the time.)

Step Item Action Indication Yes No
1 LD/R Set POWER switch to OFF.
WARNING
Voltages in excess of 900 VDC exist at
ATATWIP1-61 and A2A2W1J1-61 for approxi-
mately three minutes after power is
removed.
2 LD/R Separate Al and A2 per para- .
If fault locator
is connected proceed to step 5.
3 LD/R Set POWER switch to AZ ADJ
and hold. Insure DISPLAY BRIGHT
control is out of TEST.
4 LD/R Using DMM measure voltage DMM measurement is 4.0 Replace Go to
between A1AIWIP1-20 (FIRE 1.5 VDC. DISPLAY next
COMMAND) and Al Al W1 P1-52 (RTN). BRIGHT step.
[Refer to ¥U-Z,]Sheet 1. control
ATAT W1 R2
per para-
5 LD/R Remove ATA3 per .
Do not disconnect connector
ATAT W1 P3.  Refer to
[@=2, Sheets 1 and 2.
6 L.D/R Set POWER switch to ON.
7 Fault Locator Set POWER switch S2 to ON.
8 LD/R Set DISPLAY BRIGHT control
to TEST (detent).
9 LD/R Connect DMM leads between DMM measurement is 4.0 Go to next Faulty
Al A1 W1 A1-E8 (FIRE COMMAND) +1.5 VDC. step. wiring is
and Al A1 W1 A1-E22 (RTN). indicated
Refer to| Figure F0O-2, Trouble-
Sheet 3. shoot and
repair
faulty
wiring
using LD/
wiring
diagram
Figure
10 LD/R Turn DISPLAY control
out of TEST (detent).
11 LD/R Connect DMM leads between DMM measurement is 4.0 Go to next Replace
Al A1 W1 A1-E3 (FIRE COMMAND) and +1.5 VDC. step. LVPS Driv
Al A1 W1 AT1-E22 (RTN). Refer to ATAT WIAY
Figure F0-2} Sheet 3. per para-
q ph 4-6
12 LD/R Faulty wire(s) or connector(s)
is indicated. Troubleshoot
and repair faulty wire(s)/
connector(s) using LD/R wiring
diagram[Figure FO-T5l
13 LD/R Install A1A3 per EEIEEIEEH:f:ﬁ'
3-30 Change 1
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Table 3-8, Amber Indicator Fault

itep Item Action Indication Yes No
1 Fault Locator Set LASER switch S9 to OFF.
2 LD/R Set POWER switch to OFF.
3 Fault Locator Set POWER switch $2 to OFF.
WARNING

Voltages in excess of 900 VDC exist at
A1 A1 W1 P1-61 and A2A2W1J1 -61 for approxi-
mately three minutes after power is
removed.

but keep

4 LD/R Separate Al from A2 per
cable Wl connected. ‘

Laser light hazard; observe WARNINGS
inside front cover of this manual
before proceeding.

5 Fault Locator Set POWER switch S2 to ON.
6 LD/R Set POWER switch to ON.
NOTE
If[TabTe 3-8]entered from step 84 of
proceed to step 14,
WARNING

Laser will be fired in the next step.
Observe WARNINGS inside front cover of
this manual before proceeding. Insure
front window cover is securely in place
to avoid possibility of scattered laser
Tight from output window.

7 Fault Locator Set LASER switch S9 to START,
then to ON.

8 Fault Locator Connect DMM leads between
METER TP4 and RTN.

9 Fault Locator Set TEST SELECT switch to
BAT VDC.

10 24V Power Supply | Adjust voltage to 20.0 #0.5 VDC Amber indicator in LD/R
eyepiece is on.

Change 3 3-31
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Table 3-8.

tep

Item

Amber Indicator Fault

(Cont)

Action

11

12

13

14

15

16

LD/R

Fault Locator

24V Power Supply

LD/R

24V Power Supply

LD/R

Indication

Yes

No

Adjust AlAlAIR25 cw unti 1 indi -
cator goes off, then adjust
AlA1A1IR25 ccw until amber indi-

] omes on. Refer to
| Figure FO-2, Sheet 2.

Connect DMM leads between
METER TP4 and RTN.

Adjust voltage to 24 +1.0 VOC.

Connect DMM leads between
GND and AlAlW1P1-51.
Refer to[Figure 4-1].

Adjust voltage to
19.5 +1.0 vDC.

Connect DMM leads between
GND and AlA1W1P1-19. Refer

to[Figure 4-T}

Amber i ndi cator goes
of f, then comes on.

Amber indicator in LD/R
eyepiece is off.

DMM indicates
0.2 +0.2 vOC.

DMM indicates
5.0 +0.5 VDC.

Go to next
step.

Retest
LD/R

Go to next
step.

Replace A¢
per para-

Replace
AlAlAl

g D

Repeat
steps 10
thru 12.
If step 13
still
fails
trouble-
shoot and
repair
faulty
wire(s)/
con-
nector(s)
using LD/R
wiring
diagram

Figure

Replace
AlAlAl per
paragraph
4=5.1f
fault
persists,
trouble-
shoot and
repair
faulty
wire(s)/
con-
nector(s)
using LD/}
wiring
diaqram

Fi?ure

Replace
AlAlAl pel

fault
persists,
trouble-
shoot and
repair
faulty
wire(s)/
con-
nector(s)
using LD/
wiring
diagram
Figure

3-32
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Table 3-9. BAT VDC,+15 VDC,+5 VDC and/or -15 VDC Fault

tep Item Action Indication Yes No

1 Fault Locator Insure LASER switch S1 is e
set to INHIBIT.

2 LD/R Insure DISPLAY BRIGHT is e
out of TEST.

3 Fault Locator Set LASER switch S9 to START,
then to ON.

4 Fault Locator Set TEST SELECT switch to Fault Locator meter within | Go to next Go to
BAT VDC. Connect DMM 1leads green band. DMM indicates | step. step 27.
between METER TP4 and RTN. 24 +1.0 VDC.

5 Fault Locator Set TEST SELECT switch to A1l voltages below the Repl ace
the following positions: green band but not zero. ATAYAT per

paragraph
(1) +15 vDC 4-5,
(2) +5 vDC
{3) -15 vpC
Any one voltage below Replace
the green band. ATATWIAZ
per para-
[graph 4-/.
A1l voltages are 0 to Go to next
+0.8 VDC. step.
A1l voltages above the Go to
green band. step 17.

6 Fault Locator Set LASER switch S9 to OFF,

7 LD/R Set POWER switch to OFF.

8 Fault Locator Set POWER switch S2 to OFF. e

WARNING

Voltages in excess of 900 VDC exist at
A1 ATWIPY -61 and A2A2W101-61 for approxi-
mately three minutes after power is
removed.

9 LD/R Separate Al and A2 per

D q W 4

Change 3 3-33




T™ 9-1260-477-34

Table 3-9. BAT VDC, +15 VOC, +5 VDC and/or -15 VDC Fault (Cont)

‘tep [ tem Action Indication Yes No

10 LD/R Remove AlAlAl except do not
disconnect connector
Al1AIW1P2. Refer tp Figure FO0-Z2]

Sheet 1.
11 LD/R Set DES/RNG 1/RNG2 switch .
to DES.
WARNING
Laser 1ight hazard; observe 'WARNINGS
inside front cover of this manual before
proceeding.

12 Fault Locator Set POWER switch S2 to ON.

13 LD/R Set POWER switch to ON.

14 Fault Locator Set LASER switch S9 to START,
then to ON.

15 LD/R Connect oscilloscope (15, 18, Oscilloscope display is Rept ace io to
19, 22, or 23, [Table 2-1) as shown below: ALAIW1A? lext step
leads between AlAlW1A1-ES5 (24V per para-
Switched) and A1A1W1A1-E4 (RTN).
Observe oscilloscope.

) 20 +3 Vv
}
: \ ———=0v
- e 26 +3us
24 V SWITCHED
MS 419412A
3-34 Change 3




Table 3-9. BAT VOC, +15 VOC, +5 VDC and/or -15 VDC Fault (Cont)
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.ep

17
18
19

20

22

23
24

25

[ tem Action Indication Yes No
LD/R Connect oscilloscope leads Oscilloscope display is Replace Replace
between A1A1W1Al-E6 and as shown below: A1AIW1AL AlA1AL
A1AIW1Al-E4 (Return). per para- per para-
Observe oscilloscope for . =t
PRE-REGULATOR DRIVE signal.
Fault Locator Set LASER switch S9 to OFF.
L D/R Set POWER switch to OFF.
Fault Locator Set POWER switch S2 to OFF.
WARNING
Voltages in excess of 900 VDC exist at
ATATWIP1-61 and A2A2W1J1-61 for approxi-
mately three minutes after power is
removed.
LD/R Separate Al from A2 per
[paragraph 4-2_1
LD/R Remove AlAlAl per paragraph
4-5 éxcept do not disconnect
connector AlAIW1PZ.
L D/R Set DES/RNG 1/RNG 2 switch
to DES.
Fault Locator Set POWER switch S2 to ON.
LD/R Set POWER switch to ON.
Fault Locator Set LASER switch S9 to START,
then to ON.
Change 1 3-35
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Table 3-9. BAT VDC, +15 VDC, +5 VDC and/or -15 VDC Fault (Cont)
tep Item Action Indication Yes No
26 LD/R Connect oscilloscope between Repl ace Replace
ALAIW1A1-E6 and A1A1W1A1-E4 AlA1W1A2 Al1A1A1 per
(Return). Refer per para- |paragraph
Sheet 3. grapn_4 4-5.
IT unit
SLrururo 434V still fails
I replace
________ ov A1AIW1A1
PRE-REGULATOR DRIVE per para-
MS 419413A
A 20 to 28 V switching
pulse is present.
27 Fault Locator Set LASER switch S9 to OFF. . 0 .
28 LD/R Set POWER switch to OFF.
29 Fault Locator Set POWER switch S2 to OFF. .
30 24 V Power Supply Set POWER switch to OFF.
31 LD/R Disconnect EMI filter from .
LO/R .
32 LD/R Disconnect test cable from
LD/R 141.
33 L O/R Set POWER switch to ON. .
34 LD/R Connect DMM leads between DMM measurement is less Faulty Replace
135 (+) and 1J1-a (RTN). than 2 ohms. fault A1AIW1S1
locator is |per para-
indicated. [graph
Refer to 4-11.
™ 9-4931-
477-14.
3-36 Change 3
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Table 3-10. PFN VDC Fault

ep Item Action Indication Yes No

1 Fault Locator Insure that HVPS switch S8 is . . .
set to ENABLE.

2 Fault Locator Insure that TEST SELECT . .. ..
switch is set to PFN VDC.

3 Fault Locator Set LASER switch S1 to TEST SELECT meter reads Go to .
INHIBIT, and fire laser in green band. step 5.
as needed to obtain
indication. TEST SELECT meter reads Go to

some output but not in next step.
green band.
TEST SELECT meter reads Go to ..
momentary PFN output step 51.
voltage.
TEST SELECT meter reads Go to
zero output. step 26.
4 Fault Locator Replace AlAlAl per paragraph ..
WARNING
Laser will be fired in the next step.
Observe WARNINGS inside front cover of
this manual before proceeding. Insure
front window cover jis securely in place
to avoid possibility of scattered laser
Tight from output window.
5 Fault Locator Set LASER switch S1 to ENABLE. PFN VDC drops then varies Go to Go to
when switch LASER switch next step. | step 7.
S1 from INHIBIT to ENABLE.

6 Fault Locator Connect oscilloscope (15, 18, Oscilloscope display is as | Retest per | Go to
19, 22, or 23, [Table 2-1) shown below: Table 3-1.|| step 8.
between METER RP4 and RTN.

—| |t
blom f
PFN VOLTAGE
* CHARGE TIME MUST BE LESS
THAN 45 ms,
* % PULSE AMPLITUDE IS NOT
CRITICAL. PULSE CLIPPING
MUST OCCUR,
* % % PULSE PERIOD DEPENDS ON
CODE SETTING.
MS4193738
***See TB 9-1260-477-34 (c)
Change 3 3-37
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Table 3-10. PFN VDC Fault (Cont)

tep I tem Action Indication Yes No
7 Fault Locator Connect oscilloscope (15, 18, Oscilloscope display is as | Replace A2 | Replace
19, 22, or 23, [Table Z2-1) shown below: per para- | AlA3 per
between F/T TRIG TP11 and RTN. paragraph
13 to 15V
- 0V
—| f<—236 + 10 s
F/T TRIG MS 419416A
8 Fault Locator Set LASER switch S9 to OFF.
9 LD/R Set POWER switch to OFF.
L0 Fault Locator Set POWER switch S2 to OFF.
WARNING
Voltages in excess of 900 VDC exist at
AlA1W1P1-61 and A2A2W1J1-61 for approxi-
mately three minutes after power is
removed.
11 L D/R Separate Al from A2 per
WARNING
Laser light hazard; observe WARNINGS
inside front cover of this manual before
proceeding.
12 Fault Locator Set POWER switch S2 to ON.
L3 LD/R Set POWER switch to ON.
L4 Fault Locator Set TEST SELECT switch to
PFN VDC.
3-38 Change 3
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PFN VDC Fault (Cont)
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Step

Item

Action

Indication

Yes

No

15

16

17

Fault Locator

Fault Locator

LD/R

WARNING

Laser will be fired in the next step.
Observe WARNINGS inside front cover of

this manual before proceeding.

Insure

front window cover is securely in place
to avoid possibility of scattered laser
light from output window.

Set LASER switch S9 to START,
then to ON.

Set LASER switch S1 to ENABLE.

TEST SELECT meter reads
in green band.

NOTE

In the following step, waveforms are observed at
A1A1A1 TP11, TP9, and TP27 before a decision is
made to remove a defective unit.

Connect oscilloscope (15, 18,
19, 22, or 23, Taﬁgﬁzﬁgﬁ)
between AlA1Al TP11 and TPl
(RTN). Fire laser as necessary
to obtain indication. Refer to
Figurd F0-2,] Sheet 2. Use

HVPS ON TP14 on fault locator
as external sync in step 17,
18, and 19.

Oscilloscope display is as
shown below:

— 0+ 15V

ov

*PERIOD DEPENDS
ON CODE SETTING

s ]

MS 4194178

@A OVERCURREN
*See TB 9-1260-477-34 (C).

Change 3
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Item

Table 3-10. PFN

VDC Fault (Cont)

Step Action Indication Yes No
18 LD/R Connect oscilloscope (15, 18, Oscilloscope display is
19, 22, or 23, and Table 2-1I: as shown below:
between ATAT1A1 TP9 and TPl
(RTN). Fire laser as
necessary to obtain indica-
tion. Refer to[Figure FO-2,
Sheet 2. — 40 15 V
| N
F-'->| *PERIOD DEPENDS
ON CODE SETTING
MS 4194188
PA ON
*See TB 9-1260-477-34 (C).
19 LD/R Connect oscilloscope (15, 18, Oscilloscope display is
19, 22, or 23, and Table_2-1) as shown below:
between ATA1A1 TP8 and TPI
(RTN). Fire laser as
necessary to obtain indica- 0+ 15V
tion. Refer to[Figure FO-2, co
Sheet 2. ov
f«—*—1\ *periop pePENDS
ON CODE SETTING
MS 4194178
PA OFF
*See TB 9-1260-477-34 (C).
A1l measurements are a Go to Replace
yes in steps 17, 18, and next step. ATA1A
19. per para-
[graph_4-5
20 Fault Locator Set LASER switch S9 to OFF.

3-40
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Table 3-10. PFN VDC Fault (Cont)
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Item

Action Indication Yes

No

Fault Locator

Fault Locator

LD/R

Set LASER switch S1 to e e

ENABLE.

WARNING

Laser will be fired in the next step.
Observe WARNINGS inside front cover of
this manual before proceeding, Insure
front window cover is securely in place
to avoid possibility of scattered laser
light from output window.

Set LASER switch S9 to
START, then to ON.

NOTE

In the following step, waveforms are
observed at A1A1Al TP10, TP7, and TP6

before a decision is made to remove a

defective unit.

Connect oscilloscope (15, 18,
19, 22, or 23, Tabte—241)
between A1A1A1 TP10 and

TP1 (RTN) Fira laser as
] rire laser as

ANV .

necessary to obtain indica-

tion. Refer to [Figure FO-2,
Sheet 2. Use HVPS ON TP14

on fault locator as external
sync in steps 23, 24, and 25,

Oscilloscope display is
as shown below:

.,

|<—*->'! *PERIOD DEPENDS
ON CODE SETTING
[ W, ] = l

MS 4104188

— .0 +15 V

B
=
=

PB OVER CURRENT

*See TB 9-1260-477-34 (C).

Change 3
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Table 3-10. PFN VDC Fault (Cont)
Step Item Action Indication Yes No
24 LD/R Connect oscilloscope (15, 18, Oscilloscope display is
19, 22, or 23, TébFe—2-1) as shown below:
between A1A1A1 TP7 and TP1
(RTN). Fire laser as 440 +15 V
necessary to obtain indica- —I r— *
tion. Refer to[Figqure FO0-Z} L] oV
heet 2.
Shee ‘*—*‘*\ *PERIOD DEPENDS
ﬂcoeﬁ SETTING
K?—Ll }<—=100 1s
7
~——r" MS 4194188
an NN
PO U
*See TB 9-1260-477-34 (C). |
25 LD/R Connect oscilloscope (15, 18, Oscilloscope display is
19, 22, or 23, T&pFe—21) as shown below:
between A1A1Al TP6 and TP1
(RTN). Fire laser as 140 + 16 V
necessary to obtain indica- l -
tion. Refer to[Figure F0-2 oV
Sheet 2.
P—*Nmoo DEPENDS
ON CODE SETTING
= 100 Hs
MS 419417B
PB OFF
*See TB 9-1260-477-34 (C).
A1l measurements are a yes [Faulty Replace
in steps 23, 24, and 25 ATATW1A3 ATATAY
or per para-
A1AT1A4
is indi-
cated.
Replace
ATATHIA3
per para-
grap% -8
and retest
LD/R. If
still fails
replace
ATA1ATWE
grapE ;—‘._J
3-42 Change 3
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Table 3-10. PFN VDC Fault (Cont)

tep Item Action Indication Yes No

26 Fault Locator Connect oscilloscope {15, 18, Oscilloscope display is as | Go to i0 to
19, 22, or 23, [Table 2-1) shown below: next step. | s;tep 33.
between HVPS ON TP14 and RTN.

4.0 +15 V
_I I—-"-J I— — oV
—] * |<— 47 to 109 ms
*PERIOD DEPENDS ON
CODE SETTING
HVPS ON
MS 419419C
*Period depends on
code setting.
*See TB 9-1260-477-34 (C).

27 Fault Locator Connect oscilloscope (15, 18, Oscilloscope display is as | Go to leplace
19, 22, or 23 [Table 2-1) shown below: next step. | 11A3 per
between 20 KHz CLOCK TP7 and | graph
RTN . |_4-3.

20 *2
b |
——~ —+40 $1.5 V
_‘— O V
| 30+3 |
us
20 KHz CLOCK
MS 4194200
28 LD/R Set POWER switch to OFF.
28.1 | Fault Locator Set POMER switch S2 to OFF.
WARNING
Voltages in excess of 900 VDC exist at
A1A2W1P1-61 and A2A2W1J1-61 for approxi-
mately three minutes after power is
removed.

28.2 | LD/R Separate Al from A2 per

29 LD/R Remove AlA3 but do not
disconnect connector
ALAIWIP2.

30 LD/R Set POWER switch to ON.

30.1 | Fault Locator Set POWER switch S2 to ON.

31 LB/R Connect DMM between A1A1W1AL Measurement indicates Go to Repl ace
-E14 (+24V - AlAlW1A4) and 24 + 1.0 vDC. next step. | POWER
AIAIW1Al-E11 (RTN). Refer to switch
Figure F0-2) Sheet 1. (See AlA1W1S1

[ FU-1U) [ per para-

Change 3

4-11.
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Table 3-10. PFN VDC Fault (Cont)
tep Item Action Indication Yes No
32 LD/R Connect DMM between A1AIW1Al- DMM measurement is Repl ace Faulty
E13 (+24 V-Al1A1W1A3) and 24 + 1.0 vDC. AlAlAl wire(s)
AlA1W1A1-E11 (RTN). per para- | is indi-
Refer to |Figure F0-2} Sheet 3. cated.
Trouble-
shoot
wiring
using
LO/R
wiring
diagram
Fi%ure
Sheet’l.
33 Fault Locator Connect oscilloscope (15, 18, Oscilloscope display is Go to Go to
19, 22, or 23, [Table 2-1) as shown below: next step 42,
HVPS ENABLE TP8 and RTN. step.
+40 +1.5 V
Ui,
—| ¥ |Je——147 to 109 ms
*PERIOD DEPENDS ON
CODE SETTING
HVPS ENABLE
MS 4194210
*Period depends on
code setting
*See TB 9-1260-477-34 (C).
3-44 Change 3
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tep Item Action Indication Yes No
WARNING
Laser will be fired in the next step.
Observe WARNINGS inside front cover of
this manual before proceeding. Insure
front window cover is securely in place
to avoid possibility of scattered laser
light from output window.
40 Fault Locator Set LASER switch S9 to START, .
then to ON.
41 LD/R Connect DMM leads between DMM measurement is Replace Replace
A1A3J1-4 (ZERO) and A1A3J1-56 0 to +0.8 VOC. AlA3 POWER
(Return). Refer to Figure per switch
[4-2], Sheet 2. AlAIN1S1
per para-
1 graph
4-11
42 Fault Locator Set LASER switch S9 to OFF.
43 LD/R Set POWER switch to OFF.
44 Fault Locator Set POWER switch S2 to OFF. .
WARNING
Voltages in excess of 900 VDC exist at
Al1A1W1P1-61 and A2A2W1J1-61 for approxi-
mately three minutes after power is
removed. .
45 LD/R SeparateAl from A2 per .
46 LD/R Remove AlA3. Do not dis-
connect connector AlA1W1P3.
47 Fault Locator POWER switch S2 to ON.
48 LD/R POWER switch to ON. .- o e .. ..
Change 1 3-45
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Table 3-10. PFN VDC Fault (Cont)
Step Item Action Indication Yes No
WARNING
Laser will be fired in the next step.
Observe WARNINGS inside front cover of
this manual before proceeding. insure
front window cover is securely in piace
to avoid possibility of scattered laser
light from output window.
49 Fault Locator Set LASER switch S9 to START, e . e P e e
then to ON.
50 LD/R Connect DMM leads between DMM measurement is Replace Replace
AlAIW1AI-E27 EEXT TRIG) and 0 to + 0.8 VDC. AlA3 DISPLAY
AlA1W1A1-E22 (Return). Refer - per BRIGHT
to [Figure F0-2}, Sheet 3. para- control
graph AlAIWIR2
4-3. per para-
51 Fault Locator Set LASER switch S9 to OFF. e . e . e
52 LD/R Set POWER switch to OFF. PR . e PN
53 Fault Locator Set POWER switch S2 to OFF. . .. . .. . .
WARNING '
Voltages in excess of 900 VDC exist at
AlAIW1P1-61 and A2A2W1J1-61 for approxi-
mately three minutes after power is
removed.
1
54 LD/R Separate Al from A2 per o o . . o ..
WARNING
Laser light hazard; observe WARNINGS
inside front cover of this manual
before proceeding.
55 Fault Locator Set POWER switch S2 to ON. « v . .o
56 LD/R Set POWER switch to ON. l . . l ..
3-46 Change 1
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Table 3-10. PFN VDC Fault (Cont)
tep I tem Action Indication Yes No
WARNING
Laser will be fired in next step;
observe WARNINGS inside front cover
of this manual before proceeding.
7 Fault Locator Set LASER switch S9 to START,
then to ON.
>8 LD/R Connect DMM leads between DMM measurement is Go to Replace
A1A3J1-8 (RNG1/RNG2) and 4.0 + 1,5 VDC. next AlA3 per
AlA3J1-56 (RTN). Refer to step. paragraph
[Eigure 4-7, Sheet 2. 4-3.
59 Fault Locator Set LASER switch S9 to OFF.
50 LD/R Set POWER switch to OFF.
61 Fault Locator Set POWER switch S2 to OFF.
WARNING
Vo]ta?es in excess of 900 VDC exist at
Al1AIWIP1-61 and A2A2W1J1-61 for approxi-
mately three minutes after power is
removed.
62 24V Power Set power switch to OFF.
Supply
63 LD/R Remove AlAlAl per paragraph
Do not disconnect con-
nector AIAIW1PZ.
64 LD/R Connect DMM leads between DMM measurement is Go to Repl ace
DES/RNG 1/RNG 2 switch less than 2 ohms. next DES/RNG 1
AlA1W152-4 and A1AIW1S2-5. step. RNG 2
switch
A1AIW1S2
per para-
graph
4-12 )
65 LD/R Connect DMM leads between POWER DMM measurement is Install Replace
switch Al1A1W1S1-5 and A1AlW1S1-6 less than 2 ohms. AlAl1AL POWER
Set POWER switch to ON to make per para- switch
measurement; then set to OFF. graph 4-5 A1AlW1S1
Refer to[ Figure FO-2] Sheet 1. " ate | per para-
per e
pare-
jgraph 4-5j

Change 2
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Table 3-11. Laser Energy Output Fault

I 1

3-48

Fault Locator
LD/R

Fault Locator

LD/R

Change 3

—-—-l }4—133 + Bus
0/S TRIG
MS 419425C
Set LASER switch S9 to OFF.
Set POWER switch to OFF.
Set POWER switch S2 to OFF.
WARNING

Voltages in excess of 900 VDC exist at
A1 A1 W1 P1-61 and A2A2W131 -61 for approxi-
mately three minutes after "power is
removed.

Separate Al from A2 per

.ep Item Action Indication Yes No
NOTE
The laser will be fired repeatedly in
the following table, To minimize lasing
time read through the table before
proceeding.
Fault Locator Connect oscilloscope (15, 18,
19, 22, or 23, fable 2-1)
between TMG GATE TP12 and RTN.
Use F/T TRIG TP1l on fault
locator as external sync.
Laser will be fired in the next step.
Observe WARNINGS inside front cover of
this manual before proceeding. Insure
front window cover is securely in place
to avoid possibility of scattered laser
1ight from output window.
2 Fault Locator Set LASER switch S9 to START, Oscilloscope display is Go to next | Replace
then to ON. as shown below: step. A1A3 per
gqaragraph
_wosisv
_]—l— oV
-" |o—450 + 20 ps
TMG GATE
MS 41942¢
Fault Locator Connect oscilloscope (15, 18, Oscilloscope display is Go to Go to
19, 22, or 23, Table 2-1) as shown below: step 19. next
between Q/S TRIG TP2 and RTN. step.
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Table 3-11. Laser Energy Output Fault (Cont)

tep Item Action Indication Yes No
8 LD/R Connect oscilloscope (15, 18,
19, 22, or 23, Table 2-1)

between A1A3J1 =12 (Q/S TRIG)
and .A1A3J1-56 (RTN). Refer
to Sheet 2. Use

F/T TRIG TP1 on fault locator
as external sync.
9 Fault Locator Set POWER switch S2 to ON.

10 LD/R Set POWER switch to ON.

WARNING

Laser will be fired in the next step.
Observe WARNINGS inside front cover of
this manual before proceeding. Insure
front window cover is securely in place
to avoid possibility of scattered laser
light from output window.

1 Fault Locator Set LASER switch S9 to START, Oscilloscope display is Repl ace Go to
then to ON. as shown below: A1A3 per next

paragrap step.
—| I-—+13.5 3V

—.-I I-—- 131 +13ps

MS 4194274

12 Fault Locator Set LASER switch S9 to OFF.
13 LD/R Set POWER switch to OFF.
14 Fault Locator Set POWER switch S2 to OFF,
15 LD/R Remove A2A2W1P3 connector

from A2A4 receiver card.

Refer to Use
F/T TRIG TP11 on fault

locator as an external

sync.
16 LD/R Set POWER switch to ON.
17 Fault Locator Set POWER switch S2 to ON,

Change 3 3-49
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Table 3-11. Laser Energy Output Fault {(Cont)

Step Item Action Indication Yes No

WARNING

Laser will be fired in the next step.

Observe WARNINGS inside front cover of

this manual before proceeding. Insure

front window cover is securely in place

to avoid possibility of scattered laser

Tight from output window.

18 Fault Locator Set LASER switch S9 to START, Oscilloscope display is Replace Replace

then to ON. as shown below: A2A4 per A1A3 per
paragrap paragraph
m-zo - and
reconnect
connector
—]_—,_“3'5 v A2A2W1P3.
—-1 |~—~1311J3u:
MS 4194274
NOTE
Use oscilloscope memory in the next
step to assist in observing display.

19 Fault Locator Connect oscilloscope (15, 18, Oscilloscope display is Go to Go to
19, 22, or 23, Tablé&—ZzIp as shown below: step 28. next
between A TRIG TP1 and RTN. step.
Fire Tlaser as necessary to + 40 + 15V
obtain indication. User F/T
TRIG on fault locator as
external sync. — OV

——I L— 1.5 + 1.0ps
A TRIG
MS 434689

20 Fault Locator Set LASER switch S9 to OFF.

21 Fault Locator Set POWER switch S2 to OFF.

22 LD/R Set POWER switch to OFF.

WARNING
Voltages in excess of 900 VDC exist at
ATATWIPT-61 and A2A2W1J1-61 for approxi-
mately three minutes after power is
removed.

23 l LD/R Separate Al from A2 per ' A ‘

D q D 4
WARNING
Laser will be fired in next step;
observe WARNINGS inside front cover
of this manual before proceeding.
24 l Fault Locator Set POWER switch S2 to ON. ‘
3-50 Change 3




Table 3-11. Laser Energy Output Fault (Cont)
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ep Item Action Indication Yes No
25 LD/R Set POWER switch to ON.
26 LD/R Connect osc111oscope (15, 18,
19, 22, or 23, )
between A1A3J1- 53 A TRIG)
and AlA3J1-55 (RTN). use F/T
RIG TP11 on fault locator as
external sync.
WARNING
Laser will be fired in the next step.
Observe WARNINGS inside front cover of
this manual before proceedings. Insure
front window cover is securely in place
to avoid possibility of scattered laser
1ight from output window.
27 Fault Locator Set LASER switch S9 to START, Oscilloscope display is Replace Replace
then to ON. as shown below: A1A3 per A2 per
paragrap paragrapn
+ 40 + 15V
— 0OV
—-—I L— 15 * 1.0us
A TRIG
MS 434689
28 Fault Locator Connect oscilloscope (15, 18, Oscilloscope display is Go to next | Replace l
19, 22, or 23, Table 2-1) as shown below: step. A2 per
between ENERGY VALID TP10 and
RTN. Fire laser as necessary 4-2.
to obtain indication, Use — 4.0 15 V
F/T TRIG TP1l as external sync. | l
}<——100 + 50 us
ENERGY VALID MS 4194
29 Fault Locator Set TEST SELECT switch to DMM measurement varies Retest Replace
ENERGY ERROR position. Con- between -14 and +14 VDC. LD/R. A2 per

nect DMM Teads betweSB
METER TP4 and RTN. Ubserve

(Is not pegged at upper
or lower voltage limit.)

indication for approximately retest
one minute, then set LASER LD/R.
switch S9 to OFF.

Change 3 3-51
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Table 3-12. Range Readout Fault

Item

Lep Action Indication Yes No
1 Fault Locator Set LASER switch S9 to OFF.
Z LD/R Set DES/RNG 1/RNG 2 switch
to RNG 1.
WARNING
Laser will be fired in the next step.
Observe WARNINGS inside front cover of
this manual before proceeding. Insure
front window cover is securely in place
to avoid possibility of scattered laser
light from output window.
3 Fault Locator Set LASER switch S9 to START.
then to ON.
4 LD/R LD/R eyepiece display is | Go to
blank. (No zeros or step 15.
numbers. )
LD/R eyepiece display Go to
flashes once. step 20.
LD/R RNG readout displays | Go to
8150 to 8450. next
step.
LD/R RNG readout displays | Go to Go to
8650 to 8950. Record step 40. step 6.
reading.
5 Fault Locator RANGE READOUT displays Go to Repl ace
same as LD/R (8150 to step 9. A1A3
8450) . per para-
6 Fault Locator RANGE READOUT displays Go to Go to
8150 to 8450. Record step 29. next
reading. step.
7 Fault Locator Set PRESET RANGE switch S6
to OFF.
3-52 Change 1
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Step Item Action Indication Yes No
WARNING

Laser will be fired in the next step.

Observe WARNINGS inside front cover of

this manual before proceeding. Insure

front window cover is securely in place

to avoid possibility of scattered laser

1ight from output window.

8 Fault Locator Set LASER switch S9 to START RANGE readout displays Go to Replace
then to ON - repeat several 0000. step 50. A2A4 per
times. para-

graph
4-20| If
problem
not cor-
rected
replace
LD/R.

9 Fault Locator Set LASER switch S9 to OFF. X

10 LD/R Turn DISPLAY BRIGHT control
fully cw. Do not put in
TEST (detent).

11 LD/R Set DES/RNG 1/RNG 2 switch
to RNG 2.

WARNING
Laser will be fired in the next step.
Observe WARNINGS inside front cover of
this manual before proceeding. Insure
front window cover is securely in place
to avoid possibility of scattered laser
light from output window.

12 Fault Locator Set LASER switch S9 to START, RANGE readout displays Retest If fault
then to ON. 8650 to 8950. Record LD/R locator

reading. RNG
display
is the
same in
steps 5
and 12,
go to
step 40;
otherwise
go to
next step

LD/R RNG readout dis-

plays same as fault

locator RANGE readout

(8650 to 8950).

13 Fault Locator Set PRESET RANGE switch $6
to OFF.

Change 1 3-53
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Table 3-12. Range Readout Fault (Cont)

Step Item Action Indication Yes No

WARNING

Laser will be fired in the next step.

Observe WARNINGS inside front cover of

this manual before proceeding. Insure

front window cover is securely in place

to avoid possibility of scattered laser

1ight from output window.

14 Fault Locator Set LASER switch S9 to START, RANGE readout displays Go to Replace
then to ON - repeat several 0000. next A2A4 per
times. step. pa ph

4 () i
problem
not cor-
rected
replace
LD/R.

15 Fault Locator Set LASER switch S9 to OFF

16 LD/R Set POWER switch to OFF.

17 Fault Locator Set POWER switch S2 to OFF,

WARNING
Voltages in excess of 900 VDC exist at
AlAlW1P1-61 and A2A2W1J1-61 for approxi-
mately three minutes after power is
removed.

18 LD/R Separate Al from A2 per

[ paragraph 4-Z. |

19 LD/R Measure continuity between DMM measurement is less Replace Replace
AlA3J1-28 (RNG/DES/AZ ADJ) than 2 ohms. AlA3 per AlAIW1S2
and A1A301-56 (RTN). paragrapt per-pard-

graph
4-12,

20 Fault Locator Set LASER switch S9 to OFF.

21 LD/R Set POWER switch to OFF

22 Fault Locator Set POWER switch S2 to OFF.

WARNING
Voltages in excess of 900 VDC exist at
AlAIN1P1-61 and A2A2W1J1-61 for approxi-
mately three minutes after power is
removed.

23 | LD/R \ Separate Al from A2 per

[paragraph 4-27]
WARNING
Laser 1ight hazard; observe WARNINGS
inside front cover of this manual
before proceeding.
24 | Fault Locator | Set POWER switch S2 to ON.
3-54 Change 1
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Table 3-12. Range Readout Fault (Cont)
Step Item Action Indication Yes No

25 LD/R Set POWER switch to ON.

26 LD/R Connect oscilloscope (15, 18, .

19, 22, or 23, [Table 2-1)

between A1A3 TP4 and A1A3J1-56

(RTN).  Refer t§ Figure 4-2,

Sheet 2.

NOTE
It may be necessary to fire laser
repeatedly to observe pulses in
next step.
WARNING

Laser will be fired in the next step.
Observe WARNINGS inside front cover of
this manual before proceeding. Insure
front window cover is securely in place
to avoid possibility of scattered laser
light from output window.

27 Fault Locator Set LASER switch S9 to START, Oscilloscope display is Go to Replace
then to ON. as shown below: next step. AlA3

per_para-
grap
—— 4.0 +15 V 4-3.
JLIL ..
__.l k__m +1ms
MS 419430A
CONVERSION START
NOTE
It may be necessary to fire laser
repeatedly to observe pulse in next
step.

28 LD/R Connect oscilloscope (15, 18, Oscilloscope display is Replace Replace
19, 22, or 23, Mable 2-1) as shown below: A1A3 AlA4
between A1A3 TP5 and A1A3J1-56 per para- per para-
(RTN).  Refer td Figure 4-2, graph grap
Sheet 2. 4-3. /-3

—I_l———I_J—- +40 15 V
———ﬂ ’4—— 8 +3 ms
MS 419431A
CONVERSION COMPLETE
29 Fault Locator Set LASER switch S9 to OFF.
30 LD/R Set POWER switch to OFF.

Change 3 3-55
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3-56

Change 3

Table 3-12. Range Readout Fault (Cont)
itep Item Action Indication Yes No
3 Fault Locator Set POWER switch S2 to OFF.
WARNING
Voltages in excess of 900 VDC exist at
Al A1 W1 P1-61 and A2A2W1J1 -61 for approxi-
mately three minutes after power is
removed.
32 LD/R Separate Al from A2 per
paragraph 4-2.
WARNING
Laser 1ight hazard; observe WARNINGS
inside front cover of this manual
before proceeding.
33 Fault Locator Set POWER switch S2 to ON.
34 LD/R Set POWER switch to ON.
35 LD/R Connect oscilloscope (15, 18,
19, 22, or 23, Table 2-1)
: between A1A3J1-32 (DSPL 2) and
A1A3J1-56, (RTN). Refer to
[Figure 4-2|, Sheet 2.
Laser will be fired in the next step.
Observe WARNINGS inside front cover of
this manual before proceeding. Insure
front window cover is securely in place
to avoid possibility of scattered laser
1ight from output window.
36 Fault Locator Set LASER switch S9 to Oscilloscope display is Go to Replace
START, then to ON. as shown below: next step. | A1A3 per
para-
graph
4-3
* — o0V
*PULSE WIDTH IS TIME—DEPENDENT
AND WILL APPEAR AS A SERIES
OF 4.0 + 1.5 V PULSES. s 4154328
(Pulse width is time-
dependent and will appear
as a series of 4.0
+1.5V pulses. )
37 L.D/R Connect oscilloscope (15, 18, Same as step 36 Go to Replace
19, 22, or 23, ) ) next step. | ATA3 per
between A1A3J1-33 (DSPL 4) and h
A1A3J1-56 (RTN). Refer to Efgf?ifﬂ
[Figure 4-7, Sheet 2.
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Table 3-12. Range Readout Fault (Cont)
tep I tem Action Indication Yes No
38 LD/R Connect oscilloscope (15, 18, Same as step 36, Go to Replace
19, 22, or 23, Table 2-1) next step Al A3
between AlA3J1-34 (DSPL 8) and per para-
A1A3J1-56 (RTN). Refer to grapf
[Figure 4-7,, Sheet 2. by
39 LD/R Connect oscﬂ]oscope (15, 18, Same as step 36. Replace Replace
19, 22, or 23, ) A2 per AlA3
between A1A3J1 69 DSPL 1) and para- per para-
A1A3J1-56 (RTN). Refer to graph graph
[Figure 4-2, Sheet 2. 4-2, 4-3.
40 Fault Locator Set LASER switch S9 to OFF. .
41 LD/R Set POWER switch to OFF
42 Fault Locator Set POWER switch S2 to OFF.
43 LD/R Insure that DES/RNG 1/RNG 2
switch is set to RNG 2.
WARNING
Voltages in excess of 900 VDC exist
at AlAIWIP1-61 and A2A2W1J1-61 for
approximately three minutes after
power is removed.
44 LD/R Separate Al from A2 per
45 LD/R Remove AlA3 per paragraph ] [—] ]
[4=3k, steps 1 thru 5 only.
46 LD/R Perform step 47 if both RNG 1
and RNG 2 fault locator readouts
display 8150 to 8450. Perform
step 48 .if fault locator readout
displays 8650 to 8950.
47 LD/R Measure continuity between DMM measurement indicates | Repl ace Repl ace
A1A3J1-8 {(RNG 1/RNG 2 and an open circuit. AlA3 per DES/RNG
AlA3J1-65 (Return). Refer to paragrap 1/RNG 2
[Fiqure 4-7) Sheet 2. switch
A1A1W1S2
per para-
(2]
48 LD/R Set DES/RNG 1/RNG 2 switch
to RNG 1.
49 LD/R Measure continuity between DMM measurement is less Repl ace Repl ace
A1A3J1-8 (RNG 1/RNG 2) and than 2 ohms. A1A3 per A1A1W1S2
A1A3J1-56 (Return). paragraph per para-
graph
4-12.
50 Fauit Locator Set LASER switch S9 to QOFF.
51 LO/R Set POWER switch to OFF.
52 Fault Locator Set POWER switch S2 to OFF.
Change 3 3-57
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Table 3-12. Range Readout Fault (Cont)
step Item Action Indication Yes No
WARNING
Voltages in excess of 900 VDC exist at
AlA1W1P1-61 and A2A2W1J1-61 for approxi-
mately three minutes after power is
removed.
53 LD/R Separate Al from A2 per
[paragraph 4-2.
WARNING
Laser Tight hazard; observe WARNINGS
inside front cover of this manual
before proceeding.

54 LD/R Set DES/RNG 1/RNG 2 switch to
RNG 1.

55 Fault Locator Set POWER switch S2 to ON.

56 Fault Locator Set PRESET RANGE switch S6
to ON.

57 LD/R Set POWER switch to ON.

WARNING
Laser will be fired in the next step.
Observe WARNINGS inside front cover of
this manual before proceeding. Insure
front window cover is securely in place
to avoid possibility of scattered laser
Tight from output window.

NOTE

The laser will be fired repeatedly in the
following steps. To minimize lasing time
read through steps 58 through 74 before
proceeding.

58 Fault Locator Set LASER switch S9 to START,
then to ON.

59 | LD/R Using oscilloscope (15, 18, Oscilloscope display is Go to Go to
19, 22, or 23, ) as shown below: step 71. next
monitor Al1A3J1-5 (8000M-TA) step
and AlA3J1-56 (RTN). Use A — 1SV
TRIG TPl on fault Tocator as -
external trigger for oscil- .
loscope, Refer to ov
Sheet. . je—s60 +5us

: 1341 s
55
| +6 us
A TRIG MS 418433A
3-58 Change 3




Step

60

61

62

63

64

65

66
67

69

70
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[Table 3-12, Range Readout Fault (Cont)
Item Action Indication Yes No
LD/R Using oscilloscope, monitor A 4.0+ 1.5V pulse Repl ace Go to
A1A3 TP2 (BUFFERED VIDEOQ).Use is present. A1A3 per next
Q/S Trig negative portion on paragrap step.
fault locator as external
trigger for oscilloscope.
Use AlA3J1-56 as RTN. Refer
to[Figure 4-2, Sheet 2.
LD/R Set DES/RNG 1/RNG 2 switch to
DES .
LD/R Using oscilloscope, monitor Oscilloscope display is Go to Replace
A1A3J1--11((/S5 TRIG-RCVR), as shown below: next AlA3 per
Use F, IG TP11 on fault step. paragrap
locator as external trigger
for oscilloscope. Use MO 15V
A1A3J1 -56 as RTN. ov
—)  Je=133t 5,
Q/$ TRIG-RCVR
MS 4194348
LD/R Using oscilloscope, monitor Oscilloscope display is Go to Replace
A1A3J1-10 RCV%;STAR;).] as shown below: next step. AlA3 per
Use HVPS (W TP14 on fault paragrapni
locator as external trigger
for oscilloscope. —LJ—LJ-—+4.0 EARLN
— 0 V
—] je—131 + 5 uSEC
RCVR—START
MS 419431A
LD/R Connect DMM leads between DMM measurement is Replace Go to
AlA1W1P1-18 (DESIGNATE) and 4.0 + 1.5 vDC. A2A4 next
A1A1W1P1-30 (Return). per para- step.
4-20.
LD/R Set DES/RNG 1/RNG 2
switch to RNG 1.
Fault Locator Set LASER switch S9 to OFF.
LD/R Set POWER switch to OFF.
Fault Locator Set POWER switch S2 to OFF.
WARNING
Voltages in excess of 900 VDC exist at
AlAlW1P1-61 and A2A2W1J1-61 for approxi-
mately three minutes after power is
removed.
LD/R Separate AlA1W1P1 from
A2A2W19 1.
LD/R Connect DMM leads between DMM measurement indicates | Replace Replace
IA\121N1P1-18 RE 1 N) E) and an open circuit. A2A4 per Al1A1W1S2
1A1W1P1-30 2 eturn). paragrap per para-
arep
4-12.

Change 2
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Table 3-12. Range Readout Fault (Cont)

tep Item Action Indication Yes No
7 Fault Locator Using oscilloscope monitor Oscilloscope display is as | Go to Replace
20 KHz Clock TP7 on fault shown below: next step. | Al1A3
Tocator. 20 +2 er para-
I us grap% 4-3
- = —+40 +15 V
-—l_'_ 0 v
| 3023 |
us
20 KHz CLOCK
72 | LR Set DES/RNG 1/RNG 2 Ce % .
switch to DES.
73 LD/R Using oscilloscope, monitor Oscilloscope display is as | Go to Replace
A1A3 TP4. shown below: next step. | AlA3
per para-
l—l I—-l — .0 +1.
ov
__.l l‘_w +1ms
MS 4194304
CONVERSION START
74 LDR Using oscilloscope, monitor Oscilloscope display is as | Replace Replace
Al1A3 TPS. shown below: A1A3 per AlA4 per
paragrap lga-rag-raprr
4-3. -3
+40 +15 V
|—| |—| —o0v
—.‘ |<—- 8+3ms
. MBS 419431A
CONVERSION COMPLETE
3-60 Change 1




Table 3-13. Overtemp Fault
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tep

Item

Action

Indication

No

SN e

Fault Locator
LD/R
Fault Locator

LD/R

LD/R

Set LASER switch S9 to OFF.

Set POWER switch to OFF.

Set POWER switch S2 to OFF.

-« s e

Retest per[Table 3-1.

Overtemp 1ight goes out
initially but comes on
during laser firing.

Depres-
surize,
purge and
charge hi-
pressure

vessel per
ii!ii and

go to next
step.

Possible
faulty
internal
fan.
Perform
Table
E=3]
pro-
cedures.

Return to
LD/R Test
Proce-
dure,
Table

Change 1
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Section 1.

36,  GENERAL

Thie cartia nhadne warthl aohankdma mumamadiimas £ o
TiIIi9 JSTWL iU I L\'QJ l) l-lU VITOIUUL lg |Jl vLeuured rour
the TU. Table |Table 2-1|1lists the equipment required to

wriurm st prucedures.
37. Tu SYMPTOM INDEX

A troubleshooting index

that 1lists common symptoms

of TU failures and corrective action to restore

operation is contained in Table 3-14.

The trouble-

Table 3-14. TU

TU TROUBLESHOOTING

shooting action column

______

isolate the maifunction to a failed

wiring fault.

38. TU RESOLVER TROUBLESHOOTING

is the TU resolver troubleshooting proce-

—'
dure. The ellipses (...) when used in the procedure

indicate an intentional blank or termination of a

procedural step.

Symptom Index

of the table provides
references to step-by-step procedures used to fault
component or

3-62 Change 1

3W1P1 Pins

n
n
n

W N
Tow
oo
aad
mRT

7

Replace TU.

Remove TU cable assembly per
paragrapﬁ 4-33.

Indications

Greater than 20 megohms
Greater than 20 megohms

GBreater than 20 mnnnhmc

My OQLTY

Item Failure Symptom Troubleshootin
1 TU resolver fault. Troubleshoot per E;EIE:E:iB.
2 AZ ZERO ADJ knob or shaft mechanical fault. Replace per paragraph 4&=39+—
3 AZ ZERO ADJ drive assembly fault. Replace per paragraph 4-40.
4 Azimuth brake fault. Replace per paragraph 4-42.
5 Elevation brake fault. Replace per paragragh B=36—1
L
Table 3-15. TU Resolver Fault
Step item Action Indication Yes No
1 3W1P1 connector | Measure resistance between Measurement indicates as Go to Go to
pins 11sted below: follows: next step 4.
step.
3W1P1 Pins Indications
12 K and E 75 to 80 ohms
2) Kand F 75 to 80 ohms
3) Hand A 75 to 80 ohms
4) H and G 75 to 80 ohms
5) Band C 28 to 33 ohms
2 3W1P1 connector Measure resistance between Measurment indicates as Go to Go to
pins listed below: follows: next step 4.
) step.
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Table 3-15. TU Resolver Fault (Cont)

Step Item Action Indication Yes No
5 TU cable Measure continuity between Measurement indicates GO to Go to
the following 3W1P1 and 3w1J1 less than 2 ohms. next step 9.
pins: step.
3W1P1 3WiJl
F C
E B
K A
c D
B E
G H
A J
H K
5.1 Disassemble TU per paragraph
a.

6 TU Internal Measure resistance between Measurement indicates Go to Go to
Harness the following P2 pins: as follows: next step 11.
Assembly step.

P2 Pins Indications
1) S and U 40 to 50 ohms
2) T and V 40 to 50 ohms
3) P and M 75 to 80 ohms
4) R and N 75 to 80 ohms
7 TBl Measure resistance between Measurement indicates Go to Go to
the following J2 connector less than 2 ohms. next step 10.
pins: step.
J2 Pins
1) F and P
2) F and R
3) M and J
4) N and H
8 TB1 Measure resistance between Measurements indicate Go to Go to
the following J2 connector follows: step step 11.
pins: 12.
J2 Pins Indications
1) C and A 75 to 80 ohms
2) B and A 75 to 80 ohms
3) E and D 75 to 80 ohms
4) V and D 75 to 80 ohms
5) T and D Less than 2 ohms
6) U and D Less than 2 ohms
7) S and D Less than 2 ohms
0 T3 cable Replace cable and perform
[paragraph 4-43b.]

Change 2 3-63
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Table 3-15. TU Resolver Fault (Cont)

tep I tem Action Indication Yes No
0 TB1 Repair faulty wire; terminal
board TB1 pin; or connector
J2 pin; then go to step 15.
1 TU Replace TU.
2 TB1 Measure resistance between Measurement indicates Go to Go to
the following pins: less than 2 ohms. next step 14
step.
L g2
1 A
2 B
3 C
4 D
4 S
4 T
4 ]
5 E
5 v
6 p
6 R
6 F
3 TU Reassemble TU per[paragraph
[4-4311b.
4 TU Repair faulty wire; terminal
board TBl pin; or J2 con-
nector pin; then go to step
15
5 TU Reassemble TU per[paragraph
1b.

3-64/(3-65 thru 3-72 blank)

Change 3




The data on pages 3-65 through 3-71, including
section 111, and 1V, tables 3-16, 3-17, and 3-18,
and paragraphs 3-9 through 3-14 are deleted. Data
from page 3-72 is now on

Section V. VEHICLE CABLE AND EMI

3-15. GENERAL

This section contains troubleshooting procedures for
the vehicle cable and EMI filter. [Table 2-TJlists
the equipment required to perform these procedures.

3-16. VEHICLE CABLE AND EMI FILTER SYMPTOM INDEX

A troubleshooting index that lists common symptoms
of vehicle cable or EMI filter, failures and cor-
rective action to restore operation, is contained

™™ 9-1260-477-34

FILTER TROUBLESHOOTING

The troubleshooting action column of the table
provides references to step-by-step procedures
used to fault isolate the malfunction to a failed
component or wiring fault.

3-17. EMI FILTER TROUBLESHOOTING

[TabTe 3-21 Jis the fault isolation procedure for the
EMI filter. The ellipsis (... ) when used in the
table indicates an intentional blank or termination

in[Table 3-19] of a procedural step.
Table 3-19. Vehicle Cable/EMI Filter Sympton Index
Item Failure Symptom Troubleshooting Action
1 EMI Filter fault/no output or filter action. Troubleshoot per[Table 3-21]
2 Vehicle cable fault/open or shorted wires. Continuity check per[Table3=201
Table 3-20. Vehicle Continuity Check
tep Item Action Indication Yes No

1 Vehicle Cable Disconnect P1 from EMI filter

connector 2J1 (if attached).
2 Vehicle Cable Check continuity between the
following points:

W2P2-A to W2P1-A
W2P2-A to W2P1-B
W2P2-B to W2P1-C
W2P2-B 1o W2Pi-O

3 Vehicle Cable Check contingity between the
“pliowing points:
]
i WIPZR to WILC
§ EFARES B SRS B
i
4 ! sapie Saturn £o et wioe

Measurement indicates Go to Replace
less than 1 ohm. next vehicle
step. cable.
Go to Replace

20w peuie next vehicie

i ! step. cabie.
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Table 3-21. EMI Filter Fault

374

Step 1 tem Action Indication Yes No
CAVUTION
When connecting power cable (13033955)
to power source, insure that polarity
of power cable and power supply match.
1 Power Cable Connect to power supply +24 o v e . e . e
red Tug (+) + 1.0 VDC positive terminal.
2 Power Cable Connect to power supply +24 .« o . .
black lug (-) + 1.0 VDC negative terminal.
3 EMI Filter Measure dc volts between + Measurement indicates Go to Go to
and - terminals of 2P1. + 24 + 2.0VDC. next step 8.
step.
4 Power Cable Connect to power supply +24 . e . e .
red Tug (+) +1.0 VDC negative terminal.
5 Power Cable Connect to power supply + 24 . e e e . o e
black lug {-) + 1.0 VDC positive terminal.
6 EMI Filter Measure dc volts between + Measurement indicates Go to Go to
and - terminals of 2P1. 0 + 1.0 vDC. next step 27.
step.
7 EMI Filter Return to service. I . .« o
8 Power Cable Disconnect P1 from 2J1 on f i1 .« . .. . 4.
box.
9 Power Cable Measure dc volts between the Measurements indicate Go to Go to
following points: +24+ 2.0 VDC. step 11. | next
step.
P1-A to P2-Red
P1-B to P2-Red
P1-C to P2-Black
P1-D to P2-Black

10 Power Cable Replace power cable. . .. ..

11 EMI Filter Remove cover assembly per . .. . e
[paragraph 4-45a.

12 EMI Filter Unsolder L2-2 lead from . .. RN
terminal E11,

13 EMI Filter Measure continuity between Measurement indicates an Go to Go to
L2-2 and E10, open circuit. next step 32

step.

14 EMI Filter Unsolder L1-2 lead from e . . PR
terminal E21.

15 EMI Filter Measure continuity between Measurement indicates an Go to Go to
L1-2 and E20. open circuit. next step 42.

step.

16 EMI Filter Measure continuity between Measurement indicates Go to Go to
2J1-D and E24. (+ probe approximately 100 ohms. next step 26.
should go to 2J1-D). step.

17 EMI Filter Measure continuity between Measurement indicates Go to Go to
2J1-Cand E22. (+ probe approximately 100 ohms. next step 25.
should go to 2J1-C). step.

Change 1
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Table 3-21. EMI Filter Fault (Cont)

ep Item Action Indication Yes No

8 (DELETED)

.9 EMI Filter Measure cont i nui ty between Measurement indicates Go to Go to
E27 and E26. an open circuit. next step 24.

step.

0 (DELETED)

N EMI Filter Measure cont i nui ty between Measurement indicates Go to Go to
E21 and E24. (+ probe approximately 2 ohms. next step 23.
should be connected to £24.) step.

2 EMI Fi 1 ter ﬂ c2 isee iaragraph . .. .

23 EMI Filter Replace CR3 (see paragraph ..
4-50]and [Fiqure 4-9).

4 EMI Filter Replace C ..

[4-50] and .

25 EMI Filter Reptace CR2 per[paragraph 4-48.| .o .

26 EMI Filter Replace CR1 per paragraph 4-88] . .

27 EMI Filter Unsolder L1-2 lead from E21. .o .

28 EMI Filter Repeat steps 16 thru 21 .. .- ..
as necessary.

29 EMI Filter Sol der al 11 eads to proper . ..

E terminal.

30 EMI Filter Reinstall cover assemb] .« o R .
and gasket pe
, steps 4 thru 9

31 EMI Filter Retest by performing ..
steps 1 through 7.

32 EMI Fi 1 ter Unsolder L2-1 from E9. . o e . .. .

33 EMI F i) ter Measure cont i nui ty between Measurement indicates less | Go to Go to
L2-1 and L2-2, than 2 ohms. next step 37.

step.

34 EMI Filter Unsolder the following .. . . ..
capacitor leads from the
specified E terminal.

c8 E9
) E7
c10 E5
C11 E3
c12 El
Change 1 3-75




Table 3-21. EMI Filter Fault (Cont)

ep Item Action Indication Yes No
15 EMI Filter Measure continuity of each Measurement indicates as Go to Go to
capacitor separately. open circuit for each step 38. next step.
capacitor.
16 EMI Fi 1 ter Replace shorted capacitor . e e s e . e s
(C8 thru C12) (see )Faraqraph
[4-46]and [Figure 4-9).
37 EMI Filter Replace L2 per . e e e SN
I8 EMI Filter Replace terminal board .« .. . .. .« 0.
per
39 EMI Filter Solder al 1 leads to proper e .o ...
E terminal.
10 EMI Filter Reinstal 1 cover assembl . v . e . s e
and gasket per[ paragraphl
[4-45b, steps 4 thru 9.
H EMI Filter Retest by performing e . e .
steps 1 through 7.
12 EMI Filter Unsolder L1-2 from g21. . e e e
43 EMI Filter Measure continuity between Measurement indicates less Go to Go to
L1-1 and L1-2. than 2 ohms. next step 47.
step.
A4 EMI Filter Unsolder the following e .« e . ..
capacitor leads from the
specified E terminal.
c3 E19
ca E17
c5 E15
C6 E13
c7 Ell
45. EMIF i1 ter Measure cont i nui ty of each Measurement indicatesan open| Go to Go to
capacitor separately. circuit for each capacitor. step 48, next step.
46 EMI Filter Replace shorted capacitor .. .o . ..
(C3 thru C7) (see
[4-46] and [Figure 4-9)).
47 EMI Filter Replacell per ... ... ...
48 EMI F i ter Replace terminal board . e s PN . e .
per [paragraph 4-46
49 EMI Filter Solder al 1 leads to proper .« .. . . n ..
E terminal.
50 EMI Filter Reinstall cover assembly and e . e ..
gasket pei paragraph 4-15b;
steps 4 thru 9. )
51 EMI Filter Retest by performing .o . 4. RPN
steps 1 through 7.
3-76 Change 1




CHAPTER 4

™ 9-1260-477-34

REPAIR INSTRUCTIONS

Section |. REPAIR OF LD/R

4-1. GENERAL

This section contains repair procedures for the LD/R.
The tools, equipment, and materials required to

erform these procedures are contained if_Table 2-1,
[%EBIE:EZEJ and in the Laser Systems Field Maintenance
Tool Kit (NSN 5180-01-048-8570). The time required
for each repair task is listed in the Maintenance
Allocation Chart found in TM 9-1260-477-12.

4-2. LD/R ELECIRONICS ASSEMBLY A1 AND TRANSCEIVER
ASSEMBLY A2 REPAIR

The optical components of the LD/R are
easily contaminated. Use extreme caution
to keep free from dust, smoke, or other
foreign matter.

Power Supply Control A1A1A1, Control Card
A1A3, Resolver-to-Digital Converter AlA4,
Energy Control Card A2A1A6, and Receiver
Circuit Card A2A4 are electrostatic sensi-
tive. Protect these cards by wearing
grounding wristband when probing. Handl-
ing and/or installation of individual
cards should be performed at a static-free
work station. These cards should be anti-
static packaged during handling and stor-
age.

Do not use any items that may damage mating
surfaces or gasket seal between Al and A2.

Do not use cotton rags or other wiping
materials with lint.

Working area inside the maintenance van
must be clean before opening the LD/R.

a. Removal EFiqure 4-1).

WARNING

Insure that LD/R and Fault Locator POWER
switches are OFF prior to performing
disassembly of LD/R.

(1) Remove 12 screws, lockwashers, and washers.

is evident, proceed to step (5).
good condition, proceed to step (8).

CAUTION

When units Al and A2 are separated, unit
Al must be placed on any convenient object
tokeep it the same height as unit A2 to

avoid strain on cable Al1A1W1 between units.

NOTE
For proper cooling tape plenum outlet on A2
visible when Al is separated from A2. Tape
must be removed before reassembly.

(2) Separate electronics assembly Al

transceiver assembly A2,

WARNING

Voltages in excess of 900 VDC exist at
A1AIW1P1 and A2A2W1J1 pin 61 for approx-
imately three minutes after power is
removed.

CAUTION

Insure screws are released evenly one turn
at a time to avoid damaging connector.

NOTE

When using [Table 3-3| thru 3-21, do not
perform steps 4-2a.(3) thru 4-2a.(8) unless
instructed by the applicable table.

(3) Disconnect A1A1W1P1 from A2A2W1J1
releasing two jackscrews evenly one turn at a time.

from

by

(4) Check exposed surface of gasket. If damage

If gasket is in

(5) Remove gasket from groove in Al mating

surface.

(6) Lubricate a new gasket seal with lubricant

(28, and install in groove of Al.

(7) Remove excess lubricant from exposed surface

of gasket seal.

(8) Inspect mating surfaces of Al and A2 for

Change 2

signs of damage or obstructions that may cause an
improper pressure seal.

4-1
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P
AR A2A2W1N1

A2A1A6P1

LOCKWASHER (12)

EMI SHIELD

SCREW (12)

TRANSCEIVER

CABLE W1

WASHER (12) ASSEMBLY
A2
GASKET SEAL
ELECTRONICS
ASSEMBLY
Al
MS 4208474
Figure 4-1. LD/R Assemblies Al and A2
b. Installation (Fiqure 4-1). 4-3.  CONTROL CARD A1A3 AND RESOLVER-TO-DIGITAL
CONVERTER A1A4 REPLACEMENT
(1) Lubricate exposed surface of gasket seal a. Removal [Figure 4-2] Sheet 1).
in Al assembly with lubricant (28, [Table B-1). )
CAUTION
CAVUTION ‘
Control Card A1A3 and Resolver-to-Digital
Converter Al1A4 are electrostatic sensitive.
Insure screws are torqued evenly one turn Protect these cards by wearing grounding
at a time to avoid damaging connector. wristband when probing. Handling and/or
) installation of individual cards should be
(2) Connect AlAIWIP1 to A2A2W1J1 and tighten performed at a static-free work station.
two jackscrews evenly one turn at a time.  Torque These cards should be anti-static packaged
jackscrews 5 to 6 inch-pounds. during handling and storage.
(3) If A2 is replaced, perform PFNVDC adjustment (1) Separate Aland A2 per[paragraph 4-2. |
per [paragraph 2-11]
(4) Secure AltoA2using 12 screws, lock-washers, (2) Remove ten screws (17) and washers (18).
and washers. Torque screws 6 to 7 inch-pounds.
(5) Purge per paragraph 2-10] (3) Lift control card A1A3 (13).

4-2 Change 2



CAUTION

Insure screws are released evenly one turn
at a time to avoid damaging connector.

(4) Release two jackscrews (9) evenly one turn
at a time on connector AlAIW1P3 (10).

(5) Separate ALAIWIP3 (10) and AlA3J1 (11).

(6) Remove two screws (19), washers (20), spacers
(21), washers (22), lockwashers (23), and nuts (24).

(7) Release two jackscrews (12) on AlA3 to AlA4
connector.

(8) Remove resolver-to-digital converter AlA4

(9) Release two jackscrews on AlAlWl and remove
connector.

(10) Remove AlA3.

b. Installation[{Figure 4-2] Sheet 1).

(1) Install AlA4 (8) by mating AlA3 and AlA4
connectors and tighten jack screws (12) evenly one
turn at a time. Torque jackscrews 2 to 3 inch-pounds.

(2) Attach AlA4 (8) to AlA3 (13) using two screws
(19), washers (20), spacers (21), washers (22), lock-
washers (23), and nuts (24) Torque screws 5 to 6
inch-pounds.

CAUTION

Insure screws are torqued evenly one turn
at a time to avoid damaging connector.

(3) Tighten both jackscrews (12) evenly one turn
at a time on AlA3 to AlA4 connector.Torque jackscrews
2 to 3 inch-pounds.

(4) Mate AlAIW1P3 (10) and AlA3J1 (11).

(5) Torque both jackscrews (9) on connector
A1AIW1P3 (10) 2 to 3 inch-pounds.

(6) Install control card AlA3 (13) and cable clamp
).

(7) Attach AlA3 (13) and cable clamp (16) with
screw (14) and washer (15). Secure AlA3 (13) to
housing with 9 screws (17) and washers (18); torque
screws 5 to 6 inch-pounds.

™ 9-1260-477-34

(8) Assemble Al and A2 per but
do not perform PFN VDC adjustment.

4-4. CODE SWITCH REPLACEMENT

a. Removal Sheet 1).

(1) Separate Al from A2 per[paragraph 4-pb.

()(2) Loosen two setscrews on code switch knob
2).

(3) Remove the locknut (3) and lockwasher
(4) from base of code switch (5).

(4) Tag and unsolder wires from code switch (5)
terminals.

CAUTION

Do not lose O-ring from rear of the code
switch.

(5) Remove the code switch (5) and discard.

b. Installation[(Figure 4-2]Sheet 1).

(1) Reconnect and solder tagged wires to code
switch (5) terminals.

NOTE

Insure that the O-ring (1) s properly
seated in the rear of the code switch (5).

If O-ring requires replacement, Tlubricate

with lubricant (28, Table B-I).

(2) Insert code switch (5) through hole in LD/R
chassis.

(3) Replace lockwasher (4) and locknut (3)
on base of code switch. Tighten Tocknut.

(4) Replace code switch knob (5) and tighten
set screw. Torque setscrew 5 to 6 inch-pounds.

(5) Check for free movement of code switches.
Adjust positions as necessary.

(6) Assemble Al and A2 per [paragraph 4-2b, but
do not perform PFN VDC adjustment.

Change 2 4-2.1/(4-2.2 blank)






45. POWER SUPPLY CONTROL A1A1A1 REPLACEMENT
a. Removal {Figure F0-2,| Sheet 1).

CAUTION

Power Supply Control AlAlAl is electro-
static sensitive. Protect this card by
wearing grounding wristband when probing.
Handling and/or installation of individual
cards should be performed at a static-free
work station. This card should be anti-
static packaged during handling and stor-
age.

(1) Separate Al from A2 per [paragraphn &-.
(2) Remove 11 screws (3) and flat washers (4).
{3) Lift power supply control ALAIAL (1).

(4) Release two jackscrews (51) evenly one turn
at a time on connector AlAlWIP2 (6).

(5) Separate connectors ALAIWIP2 (6) and AlA1AlJ1
(2).

b. Installation (Figure F0-2|, Sheet 1).

(1) Mate connectors AlAIWIP2 (6) and AlAlALJ1
(6).

(2) Tighten both jackscrews (51) evenly one turn
at a time on connector AlAlW1P2 (6). Torque jack-
screws 2 to 3 inch-pounds.

(3) Install power Supply control A1A1ALl (1).
(8) Secure AlAlAl (1) with 11 screws (3) and

™ 9-1260-477-34
washers (4). Torque screws 5 to 6 inch-pounds.

(5} Perform PFN VDC adjustment ped _paragraph
2-11.

(5.1) Perform Amber Indicator Fault per Table

(6) Assemble Al and A2 per[paragraph 4-2b.
4-6. LV POWER SUPPLY DRIVE A1A1W1A1 REPLACEMENT
a. Removal m, Sheet 1).
(1) Remove AlAlAl per [paragraph 4-ba.

(2) Tag and remove connections between ALAIW1Al
(7) terminals and wiring harness.

(3) Remove four screws (50), lockwashers (49),
washers (48), and LVPS drive Al AIW1Al (7) from
housing.

b. Installation [Figure F0-2J) Sheet 1).
(1) Install LVPS drive Al1AIWIAl (7) using four

?‘crews (50), four lockwashers (49), and four washers
48).

(2) Reconnect and solder wires removed in step

2 above. Remove tags after all soldering is
completed.
(3) Install AlAlAl per [paragraph 4-%b, but do

not perform PFN VDC adjustment.

4-7. LV POWER SUPPLY A1A1IW1A2 REPLACEMENT
a. Removal [Figure F0-2|, Sheet 1, Detail A).
(1) Remove AlAlAl per[paraqraph 4-%a.

(2) Tag and remove connections between AlAIW1A2
(55) of detail A and wiring harness.

Change 3 4-3
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4-4

-

N R W N

13(NOTE 2)

12(2)

O-RING SEAL

KNOB

LOCKNUT
LOCKWASHER

CODE SWITCH
CONNECTOR A1A1W1P1
GASKET

RESOLVER-TO-DIGITAL
CONVERTER A1A4

Figure 4-2.

"

10

1.
12.
13.
14,
15.
16.

1.

9(2) 2

. JACKSCREW
10.

CONNECTOR A1A1IWIP3
CONNECTOR A1A3N
JACKSCREW

CONTROL CARD A1A3
SCREW

WASHER

CLAMP

NOTES:

COMPLETE REFERENCE DESIGNATORS
ARE SHOWN IN LEGEND.

FOR DETAIL SEE SHEET 2.

17.
18.
19.

21.
22.
23.
24,

SCREW
WASHER
SCREW
WASHER
SPACER
WASHER
LOCKWASHER
NUT

Electronics Assembly Al Parts Location (Sheet 1 of 2)

MS 42064m



T™ 9-1260-477-34

o)
MW 0O o 0000000
ool 00000000000000000000
O O 0000000
o) o)
__ o MW mﬁw OOOOOOOOOOOOOON%OOOO (o) o]
o o0 0000000
o
0000000
° o
o [t o0 o)
! o
O 0000000 O000 O 0000000
o 0 o
) 0000000 O 0O O 0000000
HIRI 00
! = le) o] O
o)
o N 20
o 0000000 O O 00000000 0000000
0000000 00000000 0000000
oo 0 ° oo o © © S
_leg| T ©0 © o 0o (¢ a
=9 o) o o o ° o o
(o} o 00000000000000000000 00000000000000
o)
2 (08 ~Z L0)
00000000000000000000 00000000000000
o o
‘J 00000000 00000000 00000000
00000000 00000000 00000000

O O

o)
i@ O

0000000
o

0000000
o o

o O
O 0O o
0000000

0000000
o) o
o o° o o
0000000
0000000
ooo o
o o]
00000000

O 60000000

=) o

O

O

O

M$ 420849

Electronics Assembly Al Parts Location (Sheet 2 of 2)

Figure 4-2.

4-5



T™ 9-1260-477-34

(3) Remove three screws 52), lockwashers 53},
and washers (54).

(4) Lift ALAIN1A2 (55) and insulator (56).
(5) Remove AlA1W1A2 (55) and insulator (56).
l b.  Installation (Figure F0-7] Sheet 1, Detail A).

(1) Install insulator (56).

(2) Secure AlAIW1A2 (55) with three screws (52),
lockwashers (53), and washers (54). Torque screws
6 to 7 inch-pounds.

(3) Reconnect wires between AlAIW1A2 (55) and
wiring harness.

(4) Install AlAlAl per [paragraph 4-Bp, but do
not perform PFN VOC adjustment.

4-8. PFN POWER SUPPLY A1A1W1A3 REPLACEMENT
B2 Removal [Figure FO-3, sheet 1, Detail B).
(1) Remove AlA3 and AlA4 [per paragraph 4-3a.

(2) Remove AlAlAl per[paragraph 4-5a.
(3) Remove stiffener bar (5).

(4) Tag and remove connections between AlAIW1A3
(60) of detail B and wiring harness.

(5) Remove four screws (57), four lockwashers
(58), terminal lug (61), and three washers (59).

(6) Remove A1AIW1A3 (60) and insulator (62).
I

Installation [(Figure FO0-2, Sheet 1,

Detail

(1) Install dinsulator (62) (notch on insulator
goes toward top of case toward rear nearest Display
Bright).

(2) Reconnect wires between AlAIW1A3 (60) and
wiring harness.

(3) Place terminal 1lug (61) in position
indicated in detail B.

(4) Secure AlAIW1A3 (60) with four screws (57),
Mo;kfis~; ;Cc~5~~ (58), and three washers (59). Torque
s h-pounds.

CAUTION

Improper installation of the stiffener bar
may result in damage to circuit cards AlA3
and AlAlAl. Be sure stiffener bar (5)
is installed on the under side of the
electronics assembly housin% flange used
to secure circuit cards AlA3 and AlAlAl.

(5) Replace stiffener bar (5).

4-6 Change 1

(6) Install ALA3 and AlA4[per paragraph 4-Bb.
(7) Install AlAlAl per[paragraph 4-5b.
(8) Adjust PFN VDC per[paragraph 2-11l.
(9) Purge and charge per[paragraph 2-10.
4-9. PFN POWER SUPPLY A1A1W1A4 REPLACEMENT
a. Removal Sheet 1, Datail C). I

(1) Remove AlA3 and AlA4 per paragraph 4-3a and
remove AlAlAl per

(2) Remove stiffener bar (5).

(3) Remove four screws (63), terminal lug (67),
four lockwashers (64), and three washers (65).

(4) Tag and remove connections between AlAlW1A4
(66) of detail C and AlAlAl assembly.

(5) Remove AlAlW1A4 (66) and insulator (68).
b. Installation [Figure F0-Z, Sheet 1, Detail C). l

(1) Install insulator (68).

(2) Reconnect wires between AlAlW1A4 (66) and
wiring harness.

(3) Place terminal 1lug (67) in position
indicated in detail C.

(8) Secure ALAIW1A4 (66) with four screws (63)
four lockwashers (64), and three washers (65). Torque
screws 6 to 7 inch-pounds.

CAUTION

Improper installation of the stiffener bar
may result in damage to circuit cards AlA3
and AlAlAl. Be sure stiffener bar (5) is
installed on the under side of the
electronics assembly housing flange used
to secure circuit cards AlA3 and AlAlAl.

(5) Replace stiffener bar (5).

(6) Install AlA3 and AlA4 per [paragraph 4-3b
and install AlAlAl per [paragraph 4-5b.

(7) Adjust PFN VDC per
(8) Purge and fill pef paragraph 2-10. |
4-10. LD/R HANDLE REPAIR

a. Removal (figure FO-2, Sheet 1, Detail F). i
(1) Place handle (78) in stowed position. I
(2) Remove lockpin (81) from lockpin assembly (82). l



ll ~ {3) prive out tapered pin (79) from left to
right.

(4) Remove handle (78).

(5) Remove tip (80) from lockpin assembly
(82)i and remove lockpin (81) and spring (83) from
handle.

b. Installation ZFiéure F0-2] Sheet 1).

(1) Install lockpin (81) and spring (83) into
handle (78).

(2) Install tip (80) and torque tip 2 to 3
inch-pounds.

I(82)(3) Insert lockpin (81) into lockpin assembly
B (4) Insert tapered pin (79) from right to left.
Pin to extend equally on either side of support.
4-11. POWER SWITCH A1A1W1S1 REPLACEMENT
l a. Figure F0-2], Sheet 1).
(1) Renove AlAlAl per [paragraph 4=9a.
(2) Remove nut (38) and bushing seal {40).

Removal

NOTE

Discard bushing seal.

(3) Remove three screws (52), lockwashers (53),
and flat washers (54).

(4) Remove AlAIW1A2 (55) as far as wires will
allow so that switch A1A1W1S1 can be removed.

(5) Remove A1A1W1Sl (45).

(6) Tag wires connected to AlAIW1Sl (45) and
Iremove 12 terminal screws (46).

b. Installation @ Sheet 1).

(1) Discard supplied Tockwasher.

( )(2) Remove 16 terminal screws (46) from AlAlW1S1
45).

(3) Connect wires to AI1AIW1S1 (45) with terminal
screws (46). Torque screws 2 to 3 inch-pounds.

(4) Install AlAIW1S1 (45) with new bushing seal
(40) and nut (38).

(5) Secure AlAIW1A2 (55) with three screws (52),

lockwashers (53), and flat washers (54). Torque
screws to 6 to 7 inch-pounds.
(6) Install AlAlAl per [paragraph_4-3b, but do

not perform PFN VDC adjustment.
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4-12. DES/RNG I/RNG 2 SWITCH A1A1W1S2 REPLACEMENT
a. Removal (Fiqure F0-2] Sheet 1).

(1) Remove AlAlAl per[paragraph4=5a.

(2) Remove nut (37) and bushing seal (36).
Discard bushing seal.

(3) Remove AlAlW1S2 (32).

( )(4) Tag and unsolder wires connected to AlAIW1S2
32).

b. Installation Sheet 1).
(1) Discard supplied lockwasher.

(2) Solder wires to AlAIW1S2 (32) terminals;
use heat shrinkable sleeving over terminals.

(3) Install AlAlW1S2 (32) with new bushing seal
(36) and nut (37).

(4) Install AlAlAl per [paragraph 455b.
4-13. TRIGGER SWITCH A1A1W1S3 REPLACEMENT
a. Removal {(Figure F0-2], Sheet 1).
(1) Remove AlAlAl per [paragraph 4-5a.

(2) Remove nut (35) and bushing seal (34).

Discard bushing seal.
(3) Remove A1ALW1S3 (33).

( )(4) Tag and unsolder wires connected to AlAIW1S3
33).

b. Installation (Figure F0-2] Sheet 1).

(1) Discard suppiied lockwasher.

(2) Solder wires to AlAIW1S3 (33) terminals;
use heat shrinkable sleeving over terminals.

(3) Install A1AIW1S3 (33) with new bushing seall
(34) and nut (35).

(4) Install AlAlAl per [paragraph 4-5b, but do
not perform PFN VDC adjustment.

4-14. RETICLE BRIGHT CONTROL A1A1IW1R1 REPLACEMENT
a. Removal Sheet 1).

(1) Remove AlAlAl per[paragraph 4-5h.
(2) Remove knob (39) and nut (41).

(3) Remove AlAIWIR1 (47).

( )(4) Tag and unsolder wires connected to AlAIWIRL
47).
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I b. Installation (Figure FO-2] Sheet 1). 4-17. RELAY A1AIW1K1 AND DIODE REPLACEMENT
\
(1) Solder wires to AlAIWIRI (47) terminals; a. Removal Sheet 1, Detail E). .
use heat shrinkable sleeving over terminals.
(1) Remove AlA3 and AlA4 per [paragraph 443a,
(2) Install AlAIWIR1 (47), nut, and knob (39). steps 1) through (5) only.
(3) Insure that preformed packing is installed (2) Tag and unsolder wires connected to AlAlW1K1
on AlAIWIR1. (76).
(4) Install AlAlAl per [paragraph 4-5b, but do (3) Remove three screws {(72), six washers (73,I
not perform PFN VDC adjustment. 74), and two plates (75).
4-15. DISPLAY BRIGHT CONTROL A1AIW1R2 REPLACEMENT (4) Remove A1AIWIK1 (76). I
l' a. Removal (Figure F0-2] Sheet 1). (5) Unsolder one end of diode.
(1) Remove AlAlAl[per paragraph 415a. (6) Raise diode lead and make reverse bias check.
(2) Remove knob (42) and boot (43). (7) 1f diode fails, replace.
(3) Remove A1AIWIRZ (44). (8) If diode passes, replace relay.
(4) Tag and unsolder wires connected to AlAlW1R2. b. Installation Sheet 1, Detail E). I
. £).
b. Installation (Figure_F0-2|, Sheet 1).
I ! (1) Solder diode (29) to AlAIWIK1 relay
(1 ) Solder wires to AlAIWIR2 (44) terminals; terminals with cathode positioned as shown in figure
use heat shrinkable sleeving over terminals.
] (2) Instd)ll AlAIWIRZ (44) with boot (43), and (2) Install AlAIWIK1 (76) using three screws l
knob (42). (72), six washers (73, 74), and two plates (75).
(3) Install AlAlAL per[paragraph 4-5b. (3) Solder wiring to terminals of Al1AlWIK1 (75). |
4-16. BATTERY CONNECTOR BANANA PLUGS REPLACEMENT (4) Install AlA3 and AlA4 per| paragraph 4-8b. {
a. Removal (Figure F0-2], Sheet 1, Detail D). 4-18. RELEASE ASSEMBLY AND DETENT PIN REPLACEMENT
(1) Unscrew and remove three banana plugs (69) a. Removal (Figure F0-2| Sheet 1). '

using hex driver.
(1) Punch spring pin (26) in flush with release

(2) Remove lockwasher (70) from plug (69). assembly (27) to release.
b. Installation [Figure FO-Z] Sheet 1, Detail D). (2) Remove release assembly (27).
(1) Install lockwasher (70) on threaded portion (3) Remove detent pin (21).
of banana plug (69).
b. Installation (Fiqure FO-4, Sheet 1 l
i (2) Install three banana plugs (69) by screwing
plug into mount assembly. (1) Install detent pin (21).

(2) Install release assembly (27).
(3) Install spring pin (26).

4-19. WIRING HARNESS A1A1W1 ANDAI  HOUSING
REPLACEMENT

a. Removal [[Figure F0-72, Sheet 1). l
(1) Remove A1A3 and AlA4 perparagraph 4=3a.

(2) Remove AlAlAl per mparagraph—4=5a.

(3) Remove AlAlW1A2 per steps 2 thru 4 of
a.

4-8 Change 1



(4) Remove AlAl1W1A3 per steps 3 thru 6 of
Ba.

(5) Remove AlAlW1A4 per steps 2 thru 4 of
[paragraph 4-Pa.

(6) Remove AlAIW1S1 per steps 2 thru 4 of
[paragraph 4-1la}

7) Remove 'AlAIW1S2 per steps 2 thru 4 of
*a.

(8) Remove AlAIW1S3 per steps 2 thru 4 of
Ba.

(9) Remove AlAlWIR1 per steps 2 thru 4 of
*a.

(10) Remove AlAIW1R2 per steps 2 thru 4 of
[paragraph 4-Tsa.

| (11) Remove nuts (71.4), lockwashers (71.3), flat

D q 3, 4

washers (71.2), and terminal lugs (71.,1) from battery
connector.

(12) Remove AlAIW1K1 per steps 2 thru 4 of
ph 4-1Ta.

(13) Remove AlAlW1S4.

)(14) Remove covers (24, 20, 23) and nuts (25, 19,
22).

(15) Remove four screws (50), lockwashers (49),
washers (48), and LVPS drive AlAIW1Al (7).

(16) Remove AlAIW1l (9) from housing (18) of
electronics assembly Al., -

b. Installation[{Figure F0-2|, Sheet 1).

(1) Install AlAIW1 (9) in housing (18).

(2) Insert LVPS drive AlAIWIAL (7) but do not
secure.

(3) Install connectors (1J1 and 1J2) and attach
with nuts (25, 19).

(4) Install connector 1J4 and attach with nut
(22). Torque nut 8-10 foot-pounds.

(5) Install covers (20, 23, 24).
(6) Install AlAlW1S4.

(7) Install A1A1W1K1 per steps 1 thru 3 of
q 4-1Vb.
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(8) Install terminal lugs (71.1), flat washers
(71.2), lockwashers (71.3), and nuts (71.4) onto
battery connectors.

(9) Install AlAlWIRZ per steps 1 and 2 of
b.

nstall
h

10) I
graph 4-14b.
11) Install Al1A1W1S3 per steps 1 thru 3 of
[paragraph 4-138b.

12) Install A1Al1W1S2 per steps 1 thru 3 of
|paragraph 4-1Pb.

mﬂﬁ AlAlW1S1 per steps 1 thru 4 of

(14) Install AlAlW1A4 per steps 1 thru 3 of
[paragraph 4-9b.

15) Install AlA1W1A3 per steps 1 thru 3 of
[paragraph 4-§b.

(16) Secure ALAIW1AL (7) with four screws (50},
Tockwashers {49) and washers (48). Torque screws
5 to 6 inch-pounds.

AlAIW1R]1 per steps 1 and 2 of

(17) Perform point to point continuity check of

ALALH1 per TabTe €-1.|

CAUTION

Improper installation of the stiffener bar
may result in damage to circuit cards AlA3
and AlAlAl. Be sure stiffener bar (5) is
installed on the under side of the
electronics assembly housing flange used
to secure circuit cards AlA3 and AlAlAl.

(18) Install stiffener bar (5).
(19) Install AlAIW1AZ per steps 1 thru 3 of
b.

(20) Install AlAlAl per [paragraph _4-5b. Do not
assembly Al and A2.

(21) Use lacing tape (23,|TableB-1) to tie wiring

harness bundle.

(22) Install AlA3 and AlA4 per [paragraph 4-3b.
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4-20. RECEIVER CIRCUIT CARD A2A4 REPLACEMENT

CAUTION

Do not touch optical surfaces of the
transceiver assembly A2 with bare hands.
If external optical surfaces are dirty,
clean per TM 9-1260-477-12.

a. Removal [Fiqure 4-3).

CAUTION

Receiver Circuit Card A2A4 is eletrostatic
sensitive, Protect this card by wearing
grounding wristband when probing. Handling
and/or installation of individual cards
should be performed at a static-free work
station. This card should be anti-static
packaged during handling and storage.

(1) SeparateAl from A2 per [paragraph 4-2.]
(2) Loosen two jackscrews (1) on A2A2W1P3(2).
(3) Disconnect A2A2W1P3 (2) from A4Jl (7).

(4) Remove four panhead screws (4), flat washers
(6), and lockwashers (5).

I(S) Remove EMI shield (40)

CAUTION

Avoid equipment damage when removing A2A4.
A slip-fit interface slot exists between
A2A4 underside and A2,

(5) Remove A2A4 (3) by smoothly pulling straight
up from A2.

b. Installation[(Fiqure 4-3).

CAUTION

Avoid equipment damage when installing
A2A4 . The interface slip-fit on the
underside of A2A4 must be fitted into A2
mating interface.

(1) Install A2A4 (3) straight down into A2.
{2) Install EMI shield (40).

(3) Install four z)mhead screws (4), flat washers
(6), and lockwashers (5).

‘ (4) Mate connectors A2A2W1P3 (2) and A4J1 (7)
of A2A4 (3).

(5) Torque two Jjackscrews (1) on A2A2W1P3 (2)
2 to 3 inch-pounds.

4-10 Change 2

4-21. BLOWER ASSEMBLY A2A3 REPLACEMENT

CAUTION

Do not touch optical surfaces of the
transceiver assembly A2 with bare hands.
If external optical surfaces are dirty,
clean per TM 9-1260-477-12.

a. Removal [Figure 4-3).

(1) Remove six socket head screws (8), lock-
washers (9), and flat washers (10).

(2) Remove plenum assembly(11).

(3) Remove two Phillips head screws (22), lock-
washers (23), flat washers (24), and hex nuts (20)
from A2A3J1 (25) and A2ASW1P3 (21).

(4) Remove socket head screw (26), flat washer

(27), spacer (28), and self-locking nut (18).

(5) Disconnect A2A3J1 (25) from A2ASW1P3 (21).
Remove two socket head screws (31), Tockwashers (32),
flat washers (33), and harness clamp (17) from motor
mount clamp (19).

(6) Remove A2A3 (34), and motor mount clamp (19).

(7) Remove damper pad (30), and damper collar

(29).

b. Installation (Fiqure 4-3).
(1) Install damper pad (30), and damper collar
(29) on A2A3 (12).

(2) Insert A2A3 (34) into opening of motor mount
clamp (19).

(3) Install socket head screw (26), flat washer
(27), spacer (28), and self-locking nut (18) {(do not
tighten). Torque self-locking nut (18) 5 to 6 inch-
pounds.

(4) Connect A2ASW1P3 (21) to A2A3J1 (25). Install
two socket head screws (31), lockwashers (32), flat
washers (33), and harness clamp (17) on motor mount
clamp (19).

(5) Install two Phillips head screws (22), lock-
washers (23), flat washers (24), and hex nuts (20)
on A2A3J1 (25), and A2A5W1P3 (21). Torque 2 to
inch-pounds.

(6) Install cable clamp (17). Attach motor
mount clamp (19) with two socket head screws (31),
lockwashers (32), and flat washers (33).

(7) Install plenum assembly (11) over blower
assembly by dinserting outlet-throat of A2A3 (34)
through seal opening.

(8) Install six socket head screws (8), lock-
washers (9), and flat washers (10). Torque 6 to
7 inch-pounds.



4-22. SIMMER POWER SUPPLY A2A1A5K1 REPLACEMENT

CAUTION

Do not touch optical surfaces of the
transceiver assembly A2 with bare hands.
If external optical surfaces are dirty,
clean per TM 9-1260-477-12.

a. Removal {Figure 4-3).

(1) Remove six socket head screws (8), lock-
washers (9), and flat washers (10).

(2) Remove Plenum assembly(1l1).

(3) Remove two stand offs. Lift A2A1A5A1 (13) and
supporting_bracket.

(4) Remove conformal coating on wires and
terminals connected to A2A1A5Al using knife.

(5) Tag and unsolder wires connected to A2A1A5Al
(13).

(6) Remove A2A1ASA1 (13).

b. Installatiof (Figure 4-3).

(1) Solder wires to A2A1A5A1 (13) and supporting
bracket.

(2) Apply conformal coating to wires and terminals
connected to A2A1A5AL.

(3) Install A2A1A5A1 (13) and bracket using five
Phillips head screws (15), two flat washers (16),
and two lockwashers (14). Install ground wire using
Phillips head screw, lockwasher, and flat washer.

CAUTION

Components on Simmer Power Supply can be
damaged in the following step. Use great

care when installing plenum assembly.

(4) Install plenum assembly (11) by inserting
outlet-throat of A2A3 (34) through seal opening.

(5) Install six socket head screws (8), lock-
washers (9), and flat washers (10). Torque 6 to
7 inch-pounds.

4-23. WINDOW REPLACEMENT
a. Removal (Figure 4-3)1
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CAUTION

Do not touch optical surfaces of the
transceiver assembly A2 with bare hands.
If external optical surfaces are dirty,
clean per TM 9-1260-477-12.

(1) DisassembleAl and A2 per [paragraph 4-2fa.

(2) Remove window cover retaining ring (36) from
transceiver housing.

(3) Remove preformed packing (35) from transceiver
housing.

(4) Gently remove window (37) from groove with
fingers. Press out from inside A2.

b. Installation (Fiqure 4-3).

(1) Lubricate preformed packing (35) with
lubricant (28, [TabTeB-IJ.

(2) Replace preformed packing (35) in groove.

(3) Carefully place window (37) into groove.
Insure window (37) fits flat against window seat.

(4) Replace retaining ring (36) in groove of the
window opening so that black surface of retaining
ring is facing outward.

(5) Clean window (37) per TM9-1260-477-12.

) Perform LD/R low pressure purge per paragraph

2-10.
4-24. SWING BOLT ASSEMBLY REPLACEMENT

a. Removal [Figure 4-4).

(1) Remove retaining ring (8) from swing pin (7).

(2) Remove swing pin (7).

(3) Remove swing bolt (5) and swing bolt spring
(6) from mounting flange.

b. Installation (Figure 4-3).

1) Coat spring pin (7) with zinc chromate, (42,
Table B-1

(2) Position spring (6) in spring bolt flange.
Position swing bolt (5) in mounting flange on
transceiver housing. Insert swing pin (7) thru swing
bolt and spring insuring proper positioning of spring.

(3) Replace retaining ring {8) on swing pin (7).
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4-12

Change 2

Figure 4-3.

Transceiver Assembly A2 Parts Location

LEGEND:
. JACKSCREW

CENONE WN=

CONNECTOR A2A2W1P3
RECEIVER CIRCUIT CARD
A2A4 (11559606)
PANHEAD SCREW
LOCKWASHER

FLAT WASHER
CONNECTOR A4J1
SOCKET HEAD SCREW
LOCKWASHER

FLAT WASHER
PLENUM ASSEMBLY
HEX NUT

SIMMER POWER SUPPLY
A2A1A5A1 (11508427)
LOCKWASHER
PHILLIPS HEAD SCREW
FLAT WASHER
HARNESS CLAMP
SELF—-LOCKING NUT
MOTOR MOUNT CLAMP
HEX NUT

. CONNECTOR A2AS5W1P3

PHILLIPS HEAD SCREW
LOCKWASHER
FLAT WASHER

. CONNECTOR A2A3J1

SOCKET HEAD SCREW

. FLAT WASHER

SPACER
DAMPER COLLAR
DAMPER PAD

. SOCKET HEAD SCREW
. LOCKWASHER

. FLAT WASHER

BLOWER ASSEMBLY
A2A3 (11507302)

. PREFORMED PACKING

RETAINING RING

. WINDOW

OPERATING VOLTAGE LABEL
CONNECTOR A2A2W11
EMI SHIELD

MS 4220654A
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LEGEND
. FLAT WASHER

. SCREW

. LOCKWASHER
. KNOB

. SWING BOLT SPRING

1
2
3
4
5. SWING BOLT
6
7. SWING PIN L
8

. RETAINING RING

MS 420682C

Figure 4-4. Swing Bolt Assembly Pdrts Location
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425,

a.

and

- 4~14

EYEPIECE ASSEMBLY REPLACEMENT

NOTE

Make sure that the eyepiece cover (5) is
in place so that the lens is protected from
damage during removal.

Removal (Fiqure 4-5).

(1) Remove three
flat washers (2).

screws (4), lockwashers (3),

(2) Pull eyepiece assembly (7) outward from
. transceiver housing assembly (1).

Change 3

LEGEND

TRANSCEIVER
HOUSING ASSEMBLY

FLAT WASHER

LOCKWASHER

SCREW

EYEPIECE COVER

PREFORMED PACKING

-
.

P p N

7. EYEPIECE ASSEMBLY

(3) Carefully remove preformed packing (6) and
set it aside in a safe place.

b. Installation [Figure 4-5).

(1) Carefully dnstall preformed packing (6) as
shown,

(2) Install eyepiece assembly (7) in transceiver
housing assembly (1).

(3) Install three screws (4), flat washers (2),
and lockwashers (3). Torque screws 5 to 6 in-1bs.

(4) Purge and fill per paragraph—2-10.

MS 434711 B

Figure 4-5. Eyepiece Assembly Parts Location
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Section Il. REPAIR OF TRIPOD

4-26. GENERAL

This section contains repair procedures for the
tripod. The tools, equipment, and materials required
to perform these procedures are contained in Table

and in the Laser Systems Field Maintenance Tool
Kit (NSN 5180-01-048-8570). The time required for
each repair task 1is 1listed in the Maintenance
Allocation Chart found in TM 9-1260-477-12.

4-27. TRIPOD FOOTPADS REPLACEMENT
a. Removal (Figure FO0-16).

(1) Remove TU from tripod and set aside.

(2) Use pliers to remove cotter pin (40) and
straight pin (39) from tripod leg(s) clevis.

(3) Separate footpad assembly from tripod leg
clevis.

(4) Remove tube (35), two springs {37), and spacer
(38) from footpad assembly(s).

b. Installation (Fiqure F0-16).

(1) Install spacer (38), two springs (37), and
tube (35) on footpad.

(2) Place tripod leg clevis over spacer (38) and
jnsert straight pin (39) and cotter pin (40) to secure
footpad to tripod leg.

4-28. TRIPOD LEG ADJUSTABLE LINK(S) REPLACEMENT

a. Removal (Figure F0-16).

(1) Remove TU from tripod and set aside.

(2) Use pliers and remove cotter pin(s) (46),
and straight pin(s) {44) from base of TU Support (1).

(3) Use pliers and remove cotter pin(s) (33),
flat washers (41), and straight pin(s) (32), from
leg clamp assembly (34).

(4) Remove adjustable link (31).

(5) Refer to paragraph 4-3Z flor repair/replacement
procedures.

b. Installation (Figure F0-16).

(1) Rotate threaded rod (12) and eyebolt (8)
into turnbuckle (11) of adjustable 1link (31) as far
as they will go.

(2) Secure adjustable 1link (31) to base of TU
Support (1) by inserting straight pin (44) and cotter
pin (46).

NOTE

Head of straight pin must be installed on
thumbscrew side of clamp assembly. The
flat washers and cotter pin are to be
installed on opposite side. Use enough
flat washers to minimize axial end play
of the straight pin when clamp assembly
is secured to the tripod leg.

(3) Loosen threaded rod (12) as required (no more
than one-half turn) to align the rodhead and the clamp
assembly. Attach adjustable 71ink (31) to clamp
assembly (34) using straight pin (32), flat washer
(41), and secure using cotter pin (33).

(4) Install TU on tripod.
4-29. TRIPOD LEG(S) CLAMP ASSEMBLY REPLACEMENT
a. Removal (Figure FO0-16).

(1) Remove TU from tripod and set aside.

(2) Use pliers to remove cotter pin {33), flat
washer (41) and straight pin (32) holding adjustable
Tink (31) to leg clamp assembly (34).

(3) Remove adjustable link (31) from leg clamp
assembly (34).

(4) Loosen thumbscrew (28).

(5) Dépress leg clamp lock lever (18) and slide
leg clamp assembly (34) down tripod leg rail to
disengage assembly from tripod leg.

(6) Remove leg clamp assembly (34).

(7) Repair/replace pef paragraph 4-29c, d.

b. Installation (Fiqure F0-16).

(1) Loosen thumbscrew (28) on replacement leg clamp I
assembly.

NOTE
Be sure leg clamp assembly is not installed
backwards.

(2) Depress leg clamp lock lever (18) and slide I
replacement/repaired leg clamp assembly onto tripod
Teg rail to notch/upper detent.

(3) Release lock lever (18).

(4) Tighten thumbscrew (28).

(5) Attach adjustable Tink (31) to clamp assembly
(34) using straight pin (32), flat washer (41), and
cotter pin (33).

¢. Disassembly/Repair (Figure F0-16).

(1) Use punch to remove pin (17) from clamp
assembly (34).

(2) Remove spacer(20) from lock lever (18).

(3) Align long dimension of bearing plate (21)
with axis of detent plunger (23).

(4) Remove detent plunger assembly (25) through
hole in spring tension clip (26).

(5) Remove spring tension clip (26).

(6) Remove cotter pin (29), flat washer (27), and
thumbscrew (28).
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{7) Remove half leveling clamps (15) and (16).

{8) Remove spring (22) from detent plunger
assembly (25).

(9) Use punch to remove spring pin (24) and
bearing plate (21) from plunger (23).

(10) Use punch to remove spring pin (19) from Jock
lever (18).

d. Assembly (Figure F0-16).

(1) Assemble half leveling clamps (15 and 16) and
thum?sc;ew (28) with flat washer (27) and cotter
pin (29).

(2) Install spring tension clip (26).

NOTE

Spring pins are to be coated with zinc
chromate per MIL-STD-186, Code: 504,

(47 TabTeB-1)3

(3) Use punch on spring pin (24) to secure the
bearing plate (21) on the detent plunger (23).

(4) Align bearing plate (21) long dimension with
axis of detent plunger (23) and install spring (22).

(5) Use punch to install spring pin (24) on lock
lever (18) {both ends to project approximately 0.1
inch).

(6) Install detent’ plunger (23) through hole in
spring tension clip (26) and rotate bearing plate (21)
so long dimension of bearing plate (21) is normal to
axis of detent plunger (23).

(7} Install spacer {20) in lock lever (18) and
engage with bearing plate (21) using punch.

(8) Use punch to install spring pin (17).

29&9) Install clamp assembly (34) pef paragraph
4-29b.

4-30. TRIPOD LEG(S) REPLACEMENT
a. Removal (Fiqure FO0-16).

(1) Remove TU from tripod and set aside.

(2) Remove tripod leg adjustable 1link per
[paragraph 4-Z8a.

(3) Use pliers to remove the two cotter pins (45
and 47) and straight pins (42 and 43) securing tripod
leg (13) to TU support (1).

(4) Remove tripod leg (13).:

(5) Remove tripod Teg leveling clamp assembly (34)
per{_paragraph 4-Z9a.

(6) Use punch to remove spring pin (30) if it
is faulty.

{7) Remove tripod leg footpad per paragraph 4-27a.

(8) Dispose of faulty tripod leg.

b. Installation (i:igure F0-16).
(1) Install tripod footpad per paragraph 4-2Ub.
2

Install tripod leg clamp assembly (34) per
§-29b.

(3) If removed in paragqraph 4-30, Istep a. (6) use
punch to install new spring pin (30).

(4) Secure tripod leg (13) to TU support (1) using
two straight pins (42 and 43) and two cotter pins
(45 and 479).

5) Connect tripod leg adjustable link (31) per
[paragraph 4-28b.

4-31. TU SUPPORT REPLACEMENT

a. Removal (Figure F0-16).

(1) Remove TU from tripod.

/
(2) Remove three adjustable 1links (31) from TU
support (1) pef paragraph 4-2Ba.
(3) Use pliers to remove cotter pins (45 and 47)
and straight pins (42 and 43) securing the three
tripod legs (13) to base of TU support (1).

(4) Return TU support (1) to Depot for repair/
disposition.

b. Installation (Figure F0-16).

(1) Install each of three tripod legs by inserting
the straight pins (42 and 43) and cotter pins (45 and
47) in TY support (1).

(2) Secure the three adjustable links (31) to base
of TU support (1) pef paragraph 4-28b.

4-32. TRIPOD LEG ADJUSTABLE LINK(S) REPAIR
a. Removal (Figure FD-16).

(1) Remove TU from tripod and set aside.

(2) Remove adjustable 1link (31) pef paragraph

da.

b. Disassembly (Figure FQ-16).

CAUTION

Use support block to avoid damaging eyebolt.

(1) Use punch on spring pins (9) to remove
collar (10) from threaded eyebolt (8).

(2) Remove eyebolt (8) from turnbuckle(11).
(3) Remove threaded rod (12) from turnbuckle(1l).

(4) Remove turnbuckle(11),



(5) Dispose of unserviceable part(s).

c. Assembly (Figure F0-16).

(1) Re-thread eyebolt (8) and threaded rod (12)
into turnbuckle (11).

(2) Use punch on sprirg pin (9) to attach collar
(10) on threaded eyebolt (8).

Install adjustable 1ink (31) per paragraph
4-28b

4-33. ATTACH SWING BOLT ASSEMBLY REPLACEMENT
a. Removal (Figure F0-16).

(1) Remove spring pin (6).
(2) Remove attach swing bolt assembly (2).
(3) Remove spring pin (4).

(4) Unscrew attach swing bolt (5) from attach
nut (3).

™ 9-1260-477-34

b. Installation (Figure F0-16).

CAUTION

Attach swing bolt (5) used in following
step must be adjusted so the spring pin
(4), when installed, prevents the attach
swing bolt from being unscrewed out of the
attach nut.

(1) Screw attach swing bolt (5) into the attach
nut (3).

(2) Coat spring pin (4) with zinc chromate, (47,

(3) Install spring pin (4).

4) Coat spring pin (6) with zinc chromate, (47,
Table B-1).

(5) Position attach swing bolt assembly (2) on TU
support (1) and install spring pin (6).
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Section Ill. REPAIR OF TRAVERSING UNIT

B 2-34. GENERAL

This section contains repair procedures for the
traversing unit. The tools, equipment, and materials

required to perform these procedures are contained
in[_Table B-l|and in the Laser Systems Field Maint-
enance Tool Kit (NSN 5180-01-048-8570). The time

required for each repair task is listed in the Maint-
enance Allocation Chart found in TM 9-1260-477-12.

I 4-35. ELEVATION BRAKE KNOB REPLACEMENT
a. Removal [Fiqure 4-9).

(1) Use punch and remove spring pin (24) from
elevation brake knob (25).

(2) Screw elevation brake knob (25) ccw and
remove.

b. Installatiol {Figure 4-6).

(1) Coat spring pin (24) with zinc chromate, (42,

(2) Screw elevation brake knob (25) cw on threaded
stud (4).

(3) Use punch and insert spring pin (24) in
elevation brake knob (25).

I 4-36. ELEVATION BRAKE CLAMP REPLACEMENT
a. Removal [Fiqure 4-6).

(1) Remove elevation brake knob (25) per paragraph
[3-35a]

(2) Remove self-locking screw (27) securing
elevation brake clamp (26) to TU.

(3) Remove elevation brake clamp (26).

b. Installation {Figure 4-6).

(1) Install elevation brake clamp (26) and attach
to TU with self-locking screw (27).

(2) Install elevation brake knob (25) per
[paragraph 4-35b.

' 14-37. ELEVATION DAMPER COVER REPLACEMENT
a. Removal [Figure 4-6).
(1) Remove twelve self-locking screws (1).

(2) Remove elevation damper cover (2) and cover
gasket (3).

b. Installatiof (Figure 4-8).

(1) Install cover gasket (3) and elevation
damper cover (2).

(2) Install twelve self-locking screws (1).
Torque screws 5-6 in-1bs.

4-18 Change 5

4-38. BASE COVER REPLACEMENT I

a. Removal [[Figure 4-4).
(1) Remove twelve self-locking screws (12).

(2) Remove base cover (11) and gasket (10).

b. Installation[{Figure 4-4).

(1) Install gasket (10) and base cover (11).
Inspect rings on twelve self-locking screws (12).
Replace as necessary.

(2) Install twelve self-Tocking screws (12).

4-39. AZ ZERO ADJ KNOB AND DRIVE SHAFT REPLACEMENTI
a.
(1) Remove base cover per[paragraph 4-3Ra.

(2) Loosen two setscrews (15) on flexible coupling
(14) on the drive shaft (22).

(3) Loosen and remove AZ ZERO ADJ knob assembly
(23) using wrench on attached nut on AZ ZERO ADJ knob
(19)

( l)(4) Loosen two setscrews of (18) flexible coupling
21).

(5) Separate flexible coupling (21) and drive
shaft (22) from AZ ZERO ADJ knob (19?.

(6) Loosen two setscrews (17) on flexible
coupling (21).

(7) Separate flexible coupling (21) from drive
shaft (22).

(8) Remove 0-ring (20) from Az ZERO ADJ knob (19).
b. Installatio ).

1) Lubricate O-ring (20) with 1lubricant (28,
Table B-1),

(2) Install O-ring (20) on AZ ZERO ADJ knob (19).

(3) Assembie drive shaft (22), flexible coupling
(21), and AZ ZERO ADJ knob (19).

CAUTION

In the following step, tighten setscrews
finger-tight. Excessive torque will strip
threads.

(4) Tighten four setscrews (17 and 18) of
flexible coupling (21) finger-tight.

(5) Insert drive shaft (22) through opening and
mate with flexible coupling (14).

(6) Tighten AZ ZERO ADJ knob (19).



LEGEND:

1. SELF—LOCKING SCREW

2. ELEVATION DAMPER COVER
3. COVER GASKET

4. STUD

5. BEARING

6. FRICTION WHEEL

7. SETSCREW

8. SHIM

9. AZIMUTH ADJUSTING DRIVE
10. GASKET

11. BASE COVER

12. SELF—LOCKING SCREW

13. SCREW

14, FLEXIBLE COUPLING

15. SET SCREW

16. SETSCREW

17. SETSCREW

18. SETSCREW

19. AZ ZERO ADJ KNOB

20. O-RING

21. FLEXIBLE COUPLING

22. DRIVE SHAFT

23. AZ ZERO ADJ KNOB ASSEMBLY
24. SPRING PIN

25. ELEVATION BRAKE KNOB

ELEVATION BRAKE CLAMP
SELF—LOCKING SCREW

Figure 4-6.

Traversing Unit Parts Location
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4-43. TU CABLE ASSEMBLY REPLACEMENT
a.

(1) Remove four screws (12),
and flat washers (10).

lockwashers (11),

(2) PuM
connector (8).

cable connector (13) out of the TU

(3) Carefully remove preformed packing (9) and
set it aside in a safe place.

b. Installatiof (Fiqure 4-7).

(1) carefully replace preformed packing (9) as
shown .,

(2) Connect cable connector (13) to TU connector
(8) and tighten two jackscrews evenly, one turn at a
time, until finger-tight.

(3) Install four screws (12), flat washers (10),

l and Tockwashers (11) and tighten finger-tight.

4-43.1. INTERNAL WIRING REPAIR
a. Disassembl .

(1) Loosen gimbal brake knob (22) to release
brake.

(2) Remove six screws (17) lock washers (16), and
flat washers (15).

NOTE

A coil of cable within the TU allows 1 to 2
inch separation of elevation gimbal assembly
(7) from base (20) for access to jack screws
(26) on P2 (27) that secures P2 to J2 (28).

(3) Careful 1y separate elevation gimbal assembly
(7) from base (20) 1 to 2 inches.

™ 9-1260-477-34

(4) Alternately loosen two jack screws (26) and
disconnect P2 (27) from J2 (28).

(5) Remove elevation gimbal assembly (7) from base
(20) to gain access to terminal board TBl (25) and
connector J2 (28).

b. Assembly [Figure 4-7).

(1) Check exposed surface of 0-ring gasket (18).
If damage is evident, proceed to step 2. If gasket is
in good condition, proceed to step 4.

(2) Remove O-ring gasket (18) from groove in base

(20).

(3) Lubricate a new 0-ring gasket (18) with

lubricant (28,[ Table B-1)| and install in groove of
base (20).

(4) Clean mating surfaces of elevation gimbal
assembly (7) and base (20).

(5) Connect P2 (27) to J2 (28) by alternately
tightening two jack screws (26).

(6) While bringing together the elevation gimbal
assembly (7) and base (20) coil cable (24) around edge
of terminal board TBl (25).

(7) Coat six screws (17) with sealing compound
(33[TabTe B-17]

(8) Install six screws (17), lockwashes (16) and
flat washers (15). Tighten with fingers.

(9) Insure that gimbal brake knob (22) will hold
and release brake within range of movement.

(10) Tighten six screws (17).

Change 2 4-20.1/(4-20.2 blank)
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LEGEND:

1. SCREW 10. FLAT WASHER 19. STUD

2, LOCKWASHER 1. LOCKWASHER 20. BASE

3. FLAT WASHER 12. CAP SCREW 21, RETAINING RING

4. GIMBAL BRAKE NUT 13. TU CABLE ASSEMBLY 22. GIMBAL BRAKE KNOB

5. RETAINING RING CONNECTOR 23. SELF—-LOCKING SCREW

6. AZIMUTH BRAKE CLAMP 14, TU CABLE ASSEMBLY 24, CABLE

7. ELEVATION GIMBAL 15. FLAT WASHER 25. TERMINAL BOARD TB1
ASSEMBLY 16. LOCKWASHER 26. JACKSCREW

8. TU CONNECTOR 17. SCREW 27, CONNECTOR P2

9. PREFORMED PACKING 18. O-RING GASKET 28. CONNECTOR J2

MS 4206608

Figure 4-7. Azimuth Gimbal Assembly Parts Location
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Section IV. REPAIR OF VEHICLE CABLE AND EMI FILTER

4-44. GENERAL

This section contains repair procedures for the
vehicle cable and EMI Filter. The tools, equipment,
and materials required to perform these procedures

are contained in “ Table B-1land in the Laser Systems
Field Maintenance T060T K (NSN 5180-01-048- 8570)
The time required for each repair task is listed in

the Maintenance Allocation Chart found in TM 9-1260-
477-12,

4-45. INDUCTOR L1 OR L2 REPLACEMENT
a. Removal [Figure 4-8). ]

(1) Remove 12 screws (1), lockwashers (2), and
flat washers (3).

(2) Remove cover (26) and check condition of
gasket (25). If replacement is indicated, proceed
o step 3; otherwise proceed to step 7.

(3) Disconnect connector Pl (6) from connector

(4) Remove connector nut (7).

(5) Remove EMI filter connector 2J1 (8) from back
side of cover (26).

(6) Remove gasket (25) from cover (26) and
discard

(7) Tag and unsolder inductor wires at terminals
519 Laznd E23 for Ll (see [Figure 4-9) or E9 andEll
or L2.

(8) Remove four screws (15), lockwashers (16),
?nd)flat washers (17) from fdnductor L1 (18) or L2
19).

(9) Remove inductor L1 (18) or L2 (19).
b. Installation (Fiqure 4-B).
(1) Install inductor L1 (18) or L2 (19).
(2) Install four screws (15), lockwashers (16),
and flat washers (17). Torque screws 5 to
inch-pounds.

(3) Solder inductor wires to terminals E19 and
E23 for L1 (see[Figure 4-9) or E9and E11 for L2,

(4) If the gasket (25) was removed from the cover
(26), proceed to step 5; otherwise proceed to step
8.

4-22

(5) Cement new gasket (25) to cover (26} using
primer and adhesive.

(6) Install EMI filter connector 2J1 (8) from
back side of cover (26).

(7) Install connector nut (7).

(8) Install cover (26).

(9) Install 12 screws (1), lockwashers (2),
6

and flat washers (3). Torque screws 5 to
inch-pounds.

4-46. TERMINAL BOARD REPLACEMENT

a. Removal [Figure 4-8).

(1) Remove cover and gasket (if required) per
steps 1 thru 6 6F paragraph 4-dba.

(2) Tag and remove all wires connected to terminal
board (10).

(3) Remove four screws (24), lockwashers (23),
f(‘;e)lt washers (22), spacers (21), and one solder lug
(4) Remove terminal board (10).
b. Installatiof (Fiqure 4-9).

(1) Install terminal board (10).

(2) Install four screws (24), lockwashers (23),
flat washers (22), spacers (21), and solder lug (9).

(3) Solder wires to terminal board (10).

(4) Install cover and new gasket (if required)
per steps 4 thru 9 b.
4-47 . EMI FILTER CONNECTOR 2J1 REPLACEMENT

a. Removal [Fiaure 4-8).

élg Disconnect connector P1 (6) from connector
201 @).

(2) Remove cover and gasket (if required) per
steps 1 thru 6 6f paragraph 4-4ba.

(3) Remove connector nut (7).
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KEYWAY

/S ‘

2 ¢/\ 0 LEGEND:
\tlj 1. SCREW 1a. HEAT SINK

2. LOCKWASHER 156. SCREW
3. FLAT WASHER 16. LOCKWASHER
4. VEHICLE CABLE 17. FLAT WASHER
(13033956)

18. INDUCTOR L1
5. POWER CONNECTOR P2

19. INDUCTOR L2
6. CONNECTOR P1

20. EMI FILTER
7. CONNECTOR NUT (11559640)
8. CONNECTOR 2J1 21. SPACER
9. SOLDER LUG 22. FLAT WASHER
10. TERMINAL BOARD 23. LOCKWASHER
11. SOLDER LUG 24. SCREW
12. DIODE CR2 25. GASKET
13. DIODE CR1 26. COVER

MS 4206628

Figure 4-8. Vehicle Cable/EMI Filter Parts Location



™ 9-1260-477-34

S
o1
o

E3
O+
ES
O+
E7
O—+
EQ

O

E11
13

o) ) o ) o
e (30 20 8020 Z0C0P0R0 & <BO0) A s \
f it w “*Yuy owy wy wy W 8 Su o ad
s 11 1%s Wow o ]
% %) T Q Quq
* E[l] c11||cto] | co || (5].}|c8||cs}|c Q‘}QgQGQ l/
O T 0 O O&0 e wnl @
L\; § &

E

=~
gg E25 E26
Ej\?

|
.I
N

e
®

MS 420883A

Figure 4-9, EMI Filter Parts Location

; (4) Remove EMI filter connector 2J1 (8) from back
side of cover (26).

(5} Tag and unsolder wires connected to 2J1 (8).

b. Installation .

(1) Solder wires to EMI filter connector 2J1 (8).

(2) If the gasket (25) was removed from the cover

(26), perform steps 5 thru 9 of paragraph—3-45b.
If the gasket was not removed, perform steps 8 and
9 of paﬂg§F§5533345b.

448, DIODE CR1 OR CR2 REPLACEMENT
" a. Removal|(Figure 4-8).

(1) Remove cover and gasket (if required) per
steps 1 thru 6 of [paragraph 4-45a]

(2) Tag and unsolder leads to CR1 (13) and/or

(1) Seal threads of CR1 (13) and or CR2 (12) using
‘sealing compound, (33, [Table B-1}.

(2) Install solder lug(s) (11), CR1 (13), and/or
CR2 {12) in heat sink (14).

4-24

(3) Position solder lug(s) (11) approximately as
shown in

(4) Solder wires to CRl (13) and/or CR2 (12).

(5) Install cover and new gasket (if required)
per steps 4 thru 9 of paragraph—4=45b.

4-49.  VEHICLE CABLE REPAIR

a. Removal |(Fiqure 4-8),

(1) Disconnect connector Pl (6) from connector
211 [0}
Ul \UO ).

(5) (2) Remove outer shell from power conector P2
5).

(3) Unsolder 1leads and remove power connector
P2 (5) from cable (4).

b. Installation IEiégié é;gi.
(1)

(2
(3

-

nstali power connector P2 {5) on cabie {(4).

—

older three leads as shown in diagram.

) S
} Replace outer shell on power connector P2

(5).

(4) Install connector Pl (6) on connector 2J1



4-50. CAPACITOR C1, C2, OR DIODE CR3 REPLACEMENT

a. Removal[[Figure 4-8).
(1) Remove terminal board per[paragraph 4-39, a.

(2) Tag and unsolder wires at terminals E26 and

E27 for C1 or E21 and E22 for C2 or E23 and E24 for
CR3 .

(3) Remove C1 or C2 or CR3.

Section V, including paragraphs 4-51, 4-52, 4-53 and
4-54 and Figure 4-10 is deleted.

™ 9-1260-477-34

b. Installatiof (Figure 4-9).

(1) Install C1 or C2 or CR3.

(2) Solder wires to terminals E26 and E27 for Cl
or E21 and E22 for C2 or E23 and E24 for CR3.

(3) Install terminal board ped_paragraph 4-46, b.

Change 3 4-25/(4-26 blank)
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Section Ill. REPAIR OF ATTENUATOR FILTER AND NIGHT SIGHT MOUNT

4-55. GENERAL

This section contains repair procedure for the
attenuator filter and the night sight mount. The
tools, equipment, and materials regun‘ed to perform

these tasks are contained in d the Laser
Systems Field Maintenance Tool Kit (NSN 5180-01-048-
8570).
4-56 ATTENUATOR FILTER REPAIR
a. Removal (Figure #=11).
(1) Remove lanyard (1) from filter housing (2).
(2) Remove switch cover (3) from lanyard (1).
b. Installation[[Fiqure 4-11).
(1) Attach lanyard (1) to filter housing (2).

(2) Attach switch cover (3) to lanyard (1).

N\

3

LEGEND
1. LANYARD

2. FILTER HOUSING
3. SWITCH COVER

Figure 4-11.

4-57. NIGHT SIGHT MOUNT REPAIR
a. Removal [{Figure 4-13).

1) Locate the part to be removed as shown in
Figure 4-12

(2) Disconnect the attached items from the part
being removed.

b. Installatiof (Figure 4-1I2).

(1) Install each part to be replaced with
attaching hardware shown in

(2) If knob assembly is replaced install setscrew
on knob assembly with setscrew on flat side of screw

1). Seal threads of setscrew using sealant (32,
Table B-1] and orimer (46. [TabTe B-1)).

(3)If wire rope or support bar is replaced seal
screw threads using sealant (45, [Table B=1) and primer

(46, [TabTe B-1)]

MS 434712 @

Attenuator Filter Parts Location

Change 3 4-27
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LEGEND:

1. SHOULDER SCREW 9. PANHEAD SCREW

2. SUPPORT BAR 10. LOCKWASHER

3. NUT STRIP 11. LANYARD ASSEMBLY

4. FLAT SPRING 12. SUPPORT BAR BRACKET
5. FLAT WASHER 13. PANHEAD SCREW

6. FLAT WASHER 14, PANHEAD SCREW

7. LOCKWASHER 15. LOCKWASHER

8. PANHEAD SCREW 16. LOCKWASHER

17. FLAT SPRING

18. FLAT WASHER
19. SPRING PIN

20. KNOB ASSEMBLY
21. SETSCREW

22. FLAT WASHER
23. SCREW

\‘\ \l/.(’a

[} .
S [ ‘/’r
\l/\suppom BAR (REF)

MS 420665A

Figure 4-12. Night Sight Mount Parts Location
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Section VII. REPAIR OF VEHICLE ADAPTER KIT

4-58. GENERAL

This section contains repair procedures for the M113Al
Vehicle Adapter Assembly. The tools, equipment, and
materials required to perform these pigcedures aqe
contained in mﬂjmgl and in the Laser Systems Field
Maintenance TooT Kit (NSN 5180-01-048-8%70). The
time required for each repair task is listed in the
Tgintenance Allocation Chart found in TM 9-1260-477-

4-59. LD/R REPLACEMENT

Removal (Fiqure 4-13). Loosen 3 swing bolts
1 disconnect interface cable (4), and 1ift

a.
(1),
LD/R (2) off of TU (3). Stow in case.

b. Installation[{Fiqure 4-13). Engage interface
bosses on TU and LD/R. Rotate 3 swing bolts (1) into
TU notches and tighten cw.

4-60. TU REPLACEMENT

a. Rempva] (Fiqure 4-13). Loosen 3 swing bolts
B (5) and Tift TU (3) off Vehicie Adapter Assembly (6).
Mount TU on tripod and stow in protective case.

b. Imstallation (Figure 4-13). Place TU (3) on
Vehicle Adapter “ssembly (6). Rotate 3 swing bolts
(5) into TU notches and tighten cw.

4-61. VEHICLE ADAPTER ASSEMBLY REPLACEMENT
a. Removal [[Fiqure 4-13).

(1) Push travel lockpin (14) into lower 1latch
securing hotle (15).

(2) Pull latch (16) back ccw to open position.

(3) Push securing lever (12) cw to release
position against stop pin (13).

(4) Remove pintle 1locking pin (11} from pintle
Tocking hole (10).

(5) Lift Vehicle Adapter Assembly (6) up out of
holding chamber (9). Remove Vehicle Adapter Assembly
to a suitable work table for further disassembly.

b. Installatiof (Figure 4-13).

(1) Insert pintle of Vehicle Adapter Assembly
(6) into holding chamber (9).

(2) Push pintle Tocking pin (11) into pintle
locking hole (10).

(3) Push securing lever (12) ccw to holding
position against stop pin (8).

(4) Push latch (16) back cw to closed position.

(5) Remove travel lockpin (14) from lower Tatch
securing hole (15).

4-62. PINTLE REPLACEMENT
a.

(1) Remove LD/R, TU, and Vehicle Adapter Assemb]yl

per[paragraphs 4-59, 4-60, and 4-61.
(2) Remove screw (22) and washer (21).
(3) Slide pintle (20) off support ball shaft (28).
b. Installation (Fiqure 4-14).

(1) Slide pintle (20) onto support ball shaft
(28).

(2) Replace screw (22) and washer (21).

(3) Install Vehicle Adapter Assembly per
TU per[paragraph 4-60, and LD/R per

p q D 4-5Y

4-63. SWING BOLT ASSEMBLY REPLACEMENT

a. Removal (Figure 4-14).

(1) Remove LD/R, TU, and Vehicle Adapter Assembly
per[paragraphs 4-59, 4-60, and 4-61. Place Vehicle
Adapter Assembly on a suitable work table.

(2) Remove spring pin (2). Discard.
(3) Remove swing bolt assembly (3).
b. Installation (Figure 4-14),

(1) Position swing bolt assembly.
(2) Install new spring pin (2).

(3) Install Vehicle Adapter Assembly per
TU per[paragraph Z-60l, and LD/R per

paradarap 4-0l}
g

D g ph 4

4-64. ADJUSTING SCREW REPLACEMENT
a. Removal (Fiqure 4-14).

(1) Remove LD/R, TU, and Vehicle Adapter Assembly

per Cparagraphs 4-59, 4-60, and 4-61. Place Vehicle
Adapter Assembly on a suitable work table.

(2) Screw both 1locking screws (26) ccw as far
as possible.

(3) Screw both adjusting screws (14) ccw as far as
possible.

(4) Position three "C" clamps over upper (1) and
lower (9) flanges. Use the "C" clamps to compress
Tocking screw sgarfmgs (7) to remove tension on
adjusting screws (14).

(5) Drive spring pin {10) out of retainer ring
(11). Rotate adjusting screw (14) ccw and remove.

b. Installatio ).

(1) Insert adjusting screw (14) into lower fiange
(9) and screw cw through flange.

Change 3 4-29
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SWING BOLT )
LASER DESIGNATOR/RANGEFINDER (LD/R) e
TRAVERSING UNIT (TU)

TU INTERFACE CABLE

SWING BOLT \
VEHICLE ADAPTER ASSEMBLY

TRAVEL LOCK SECURING HOLE, UPPER

STOP PIN, SECURING LEVER

HOLDING CHAMBER, MACHINE GUN/VEHICLE ADAPTER

SECURING LEVER

STOP PIN, SECURING LEVER

TRAVEL LOCK PIN

TRAVEL LOCK SECURING HOLE, LOWER

LATCH

ERRN-SBopNuomsawN~

Figure 4-13. LD/R, TU, Vehicle Adapter Kit and Machine Gun Mount Parts Location

Change 3
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LEGEND

UPPER FLANGE

SPRING PIN

SWING BOLT ASSEMBLY
SPRING PIN

RETAINER RING
LOCKING SCREW COVER
LOCKING SCREW SPRING
DOWEL PINS

LOWER FLANGE
SPRING PIN

RETAINER RING
LEVELING SCREW

. ADJUSTING SCREW COVER
. ADJUSTING SCREW

LEVELING VIAL

. SUPPORT

™ 9-1260-477-34

SCREW
LOCKING HANDLE
PINTLE ASSEMBLY

. WASHER

SCREW

LOCKING SCREW
HOUSING
SUPPORT BALL SHAFT
LOCKING CAP

. WASHER
. SCREW

LOCKING PLATE
ASSEMBLY
RETAINING RING
GIMBAL

MS 434715 0

Figure 4-14. Vehicle Adapter Kit Parts Location

Change 3 4-31
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(2) Seat retainer ring (11) firmly
against shoulder on adjusting screw shaft.

in place

(3) Install new spring pin (10) thru retainer
ring (11) and adjusting screw shaft (14).

(4) Install adjusting screw cover (13).

(5) Install Vehicle Adapter Assembly per

[paragrapn 4-61, TU per [paragraph 4=60, and LD/R per
lparagraph 4-59.

4-65. LOCKING SCREW ASSEMBLY REPLACEMENT
a. Disassemble | (Figure 4-14).
(1) Remove LD/R, TU, and Vehicle Adapter Assembly

per[paragraphs 4-5P, 4-60, and 4-61. Place Vehicle
Adapter Assembly on a suitable work table.

(2) Remove both adjusting screws (14) per
[Ararap4-Gla.

(3) Remove upper flange (1) pef_paragraph 4-6a.
(4) Insert drive pin punch between spring coils.

rive spring pin (4) out of retainer ring (5).
Discard spring Pin (4).

(5) Remove locking screw cover (6).

- (6) Rotate
remove.

b. Assembly [Fiqure 4-14).

(1) Insert locking screw (21) into lower flange
(9) and screw cw through flange (9).

locking screw (21) completely ccw and

(2) Seat retainer ring (5) firmly in place against
shoulder on locking screw (21) shaft.

(3) Install new spring pin (4) thru retainer ring
(5) and locking screw (21) shaft.

(4) Install locking screw cover (6)-.

(5) Install Vehicle Adapter Assembly per[_paragraph
[4=61] TU per[ﬁEEEEEEﬁHZEZEDI and LD/R per[paragraphl

[4-59]
4-66. GIMBAL AND UPPER FLANGE REPLACEMENT

"‘a.- Disassembly (Figure 4-14).

(1) Remove LD/R, TU, and Vehicle Adapter Assembly,
[paragraphs 4-59, 4-60, and 4-61.

(2) Rotate two adjusting screws (14) and two
lockIng screws (26) fully cow.

(3) Position three “C” clamps over upper (1) and
Tower - «(9) flanges. Adjust clamps as required to
relieve locking screw spring (7) tension on dowel
pins: (8) Remove four dowel pins (8) by driving in
"~ toward open center of gimbal (29). Retain dowel pins

1 (8).
(4) Remove gimbal (29) and upper flange (1).

Change 3

b. Assembly [(Figure 4-12).

(1) Position gimbal (29) in lower flange (9).

(2) Install two dowel pins (8) through open center
of gimbal to attach gimbal to lower flange (9).

(3) Position upper flange (1) around gimbal.
Position locking screw springs (7).

(4) Position three “C” clamps over upper (1) and
lower (9) flanges. Adjust clamps as required to

compress locking screw springs (7) and align dowel pin
(8) holes on gimbal (29) and upper flange.

(5) Install two dowel pins (8) through open
center of gimbal to attach upper flange (1) to gimbal
(29). Remove “C” clamps.

(6) Install Vehicle Adapter Assembly perparagraph
[4-6T] TU per [paragraph 4-60l and LD/R per paragraph

4-67. LOCKING CAP, SUPPORT BALL, LOCKING HANDLE,
AND LOCKING PLATE REPLACEMENT

a. Disassembly €iqure 4-14).

(1) Remove LD/R, TU, and Vehicle Adapter Assembly
per[ paragraphs 4-59, 4-60 and 4-61.

(2) Remove gimbal (29) and upper flange (1) per
[paragraph 4-66

(3) Withdraw leveling screw (12) ccw 0.5 inches to
unlock-locking plate assembly (27).

(4) Remove retaining ring (28).

(5) Remove locking plate assembly (27) by rotating
cew.

(6) Remove locking handle (17) on locking cap (24)
by removing three screws (26) and washers (25).

(7) Remove locking cap (24).

(8) Remove pintle pel_paragraph 4-6Pa. Withdraw
support ball shaft (23) and support housing (22) thru
lower flange (9).

b. Assembly (Fiqure 4-14).

(1) Position support housing (22) on ball support
shaft (23).

(2) Position support housing (22) and support
ball shaft (23) in lower flange (9). Attach pintle

per_paragraph 4-62b.

(3) Position locking cap (24) on support ball
(23).

(4) Insert locking handle (17) thru the slot in
lower flange (9).

(5) Attach locking handle (17) to locking cap (29)
with three screws (31) and washers (30).
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(6) Position 1locking plate assembly (27) with
radial grooves down on locking cap (24) by inserting
threaded portion of locking cap into threaded center
hole in Tocking plate.

(7) Rotate locking plate assembly (27) fully cw to
attach.

(8) Instal1 retaining ring (28) with rounded edges
up.

{9) Rotate locking plate assembly fully cw against
retaining ring (28).

(10} Turn leveling screw (12) fully cw.

(11) Assemg1e gimbal (29) and upper flange (1) per

12) Install Vehicle Adapter Assembly per
[paragraph 4-61] TU per[paragraph 4-60L and LD/R per
[paragraph 4-59

Change 3 4-32.1 /(4-32.2 blank)
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Section VIII. REPAIR OF VEHICLE POWER CABLE, VPC, STOWAGE MOUNT, AND BRUSH GUARD

4-68. GENERAL

a. This section contains repair procedures for the
M113Al vehicle power cable, VPC (Vehicle Power
Conditioner), machine gun stowage mount, and brush
guard. The tools, equipment, and materials required
to perform these procedures are contained in Table
[B-1]and in the Laser Systems Field Maintenance Tool
Kit (NSN 51 80-01-048-8570). The times required to
perform the repair tasks are contained in the Maint-
enance Allocation Chart found in TM 9-1260-477-12.

4.69. VEHICLE POWER CABLE REPLACEMENT
a. Removal (Figure FO-1).

(1) Disconnect LD/R and other power using devices
from vehicle power cable (13).

(2) Remove four terminal attachments from vehicle
battery terminals inside battery box (17).

(3) Remove eight screws (4), eight lockwashers
(5), eight flat washers (6), and eight hex nuts (7).

(4) Remove clamps (21).

)(5) Remove vehicle power cables (13) from clamps

{6) Remove screw (9), flat washer [10) lockwasher
(11), and nut (12) from ground bracket (24).
b. Installation [Fiqure FO-1).

(1) Position vehicle power cable (13).

(2) Install eight screws (4), eight lockwashers
(5), eight flat washers (6), and eight hex nuts (7).

(3) Install terminal attachments to vehicle
battery terminals inside battery box (17).

(4) Place clamps (21) over vehicle power cable
(13).

(5) Install clamps (21).

(6) Install screw (9), flat washer (10), lock-
washer (11), and nut (12) on ground bracket (24).

4-33
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4-70. VPC REPLACEMENT
a. Removal [(Figure F0-1].

(1) Disconnect night sight and other power using
devices from VPC (18).

(2) Remove four screws (14), four flat washers,
(15), and four inserts (16).

(3) Remove VPC (18).
b. Installation (Figure F0-1).
(1) Position VPC (18).

(2) Install four screws (14), four flat washers
(15), and four inserts (16).

4-71. MACHINE GUN STOWAGE MOUNT REPLACEMENT

a. Removal (Figure 4-T5).

(1) Remove four hex head cap screws (1) and
flat washers (2).

—f
= 3

N

~

o

(2) Remove stowage mount (3).

b. Installatioi{Figure 4-1%).

(1) Position stowage mount (3).

(2) Install four hex head cap screws (1) and four
flat washers (2). Torque screws 21 to 23 foot-
pounds.

4-72. BRUSH GUARD REPLACEMENT
a. Removal[{Fiqure 4-1%).

(1) Remove one eyebolt (6), two hex head cap
screws (4), and three flat washers (5) and (7).

(2) Remove brush guard (8).

b. Installation[{Fiqure 4-13).
(1) Position brush guard (8).

(2) Install one eye bolt (6), two hex head cap
screws (4), and three flat washers (5) and (7).

LEGEND

1. HEX HEAD CAP SCREW
2. FLAT WASHER

3. STOWAGE MOUNT

4. HEX HEAD CAP SCREW
5. FLAT WASHER

6. EYEBOLT

7. FLAT WASHER

8. BRUSH GUARD

MS 4208 71A

Figure 4-15. .50 Cal Machine Gun Stowage Mount and Brush Guard Parts Location
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REFERENCES

A-B1. GENERALL
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frequently for latest changes or revisions to the
publications listed in this appendix, and for new
publifations relating to the material covered in this
manual .
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Index of Administrative
Publication ................... ..., DA PAM 310-1

Index of Army Motion
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Recordings, and Film
SLrips ... o DA PAM 108-1

Index of Blank Forms . . . . . ... ... ......... DA PAM 310-2

Index of Doctrinal, Training
and Organizational
Publications . . . . . .. ... ... . ... ... DA PAM 310-3

Index of Technical Man-
uals, Technical Bulle-
tins, Supply Manuals
(types 7, 8, and 9),
Supply Bulletins, and
Lubrication Orders . . . . . . ... ... ... ..... DA PAN 310-4

Index of Modification
Work Orders ...............ccoviiiiin.. DA PAM 310-7

A-3. TECHNICAL MANUALS

Administrative Storage
of Equipment ........... ... ... ... ... T™ 740-90-1

Direct and General Support
Maintenance Manual
Battery Charger;
PP-7286 ... ™ 11-6130-392-34

Direct Support and Maintenance
Manual for M113A1l, M577A1, M106A1,
M125A1, M132A1, M741, XM806ELl . . . . . ™ 9-2300-257-34

Operator Manual for M113A1,
M577A1, M106A1l, M125A1, M132A1,
XMBOBEL . ... ... T™ 9-2300-257-10

Operator, Organizational
Direct and General Support
Maintenance Manual for
Target Designator Set,
Electro-optical
AN/TVQ-2 (G/VLLD)
Trainer Set .. ..................... T 9-6940-477-14

Operator and Organizational
Maintenance Manual,
Battery Charger;
.......................... ™ 11-6130-392-12

Operator and Organizational
Maintenance Manual for
Target Designator Set,
Electro-optical
AN/TVQ-2  (G/VLLD) ... ™ 9-1260-477-12

Operator/Organizational and
Direct Support Maintenance
Manual Including RPSTL for
DIGITAL MESSAGE DEVICE
(OMD)AN/PSG-2 . . . . o o i e TM11-7440-281-13+P

Operator, Organizational,
Direct Support and General
Support Maintenance Manual for
Target Designator Set, Electro-
Optical AN/TVQ-2 (G/VLLD)

Ground Support Equipment .......... ™ 9-4931-477-14 i}

Organizational, Direct Support,
and General Support Maintenance
RPSTL for Target Designator
Set, Electro-Optical
ANATVQ=2 .« . v e e e e W 9-1260-477-24P

Technical Bulletin for
Direct Support and General
Support Maintenance Manual,
Target Designator Set, Electro-

optical AN/TVQ-2 (G/VLLD) ...... TB 9-1260-477-34(C)
The Army Maintenance

Management System (TAMMS) ................ T™ 38-750
A-4. FORMS

In addition to the forms required by TM 38-750, the
following forms pertain to this material:

Recommended Changes to
DA Technical Manuals,
Parts List or Supply
Manual 7, 8, or 9 ..................... DA Form 2028

Report of Damaged or

Improper Shipment ..................... DD Form 6
Quality Deficiency Report . . . . . . . . . ... ... SF 368
Equipment Maintenance Log ............... DA Form 2409 |
A-5. OTHER PUBLICATIONS
Accident Reporting and

Records......... ... ... . .. .. AR 385-40
Army Safety Program . . . . . . . ... ... ... AR 385-10

Change 3 A-1
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Chemical, Biological, and Radio-
logical (CBR) Decontamination . .

Control of Health Hazards from

laser Radiation . . . . ... ... .............

First Afd for Soldiers . . . . . . ... ... .......

Noise and Conservation of Hearing
Policies and Procedures for Firing

Ammuunition for Training, Target
Practice and Combat ..................

A-2 Change 3

TB 3-220

TB MED 279

FM 21-11
TB MED 251

AR 385-63

Regulations for Firing Guided Missiles and
Heavy Rockets for Training,
Target Practice, and Combat ........... AR 385-62

Safeguarding Defense Information ........ AR-380-5

Safeguarding Defense Information in
Movement of Persons and Things ........ AR 385-55

Small Unit Procedures in Nuclear,
Biological, and Chemical Warfare . . . . . . FM 21-40
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APPENDIX B
EXPENDABLE SUPPLIES AND MATERIALS LIST

B-1. SCOPE

This appendix lists expendable supplies and materials
You will need to operate and maintain the G/VLLD set.
These items are authorized to you by CTA 50-970,
Expendable Items (Except Medical, Class V, Repair
Parts, and Heraldic Items).

B-2. EXPLANATION OF COLUMNS

a. Column 1 - Item number. This number is assigned
to the entry in the listing and is referenced in the
narrative instructions to identify the material (e.g.,
“Use cleaning compound, item 5, App. D").

b. Column 2 - Level. This column_identifies the
lowest level of maintenance that requires the listed
item.

(enter as applicable)

C - Operator/Crew

O - Organizational Maintenance
F - Direct Support Maintenance
H - General Support Maintenance

c._Column 3 - National Stock Number. This is the
National stock number assigned to the item; use it
to request or requisition the item.

d. Column 4 - Description. Indicates the Federal
item name and, required, a description to identify
the item. The last line for each item indicates the
part number followed by the Federal SuppI?/ Code for
Manufacturer (FSCM) in parentheses, if applicable.

e.Column5 - Unit of Measure (U/M). Indicates
the measure used in Derformina the actual maintenance
function. This measure is expressed by a twiz
character alphabetical abbreviation (e.g., ea, in,
pr). If the unit of measure differs from the unit
of issue, requisition the lowest unit of issue that
will satisfy your requirements.

R-1
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Table B-1. Expendable Supplies and Materials List
(1) (2) (3) (4) (5)
Item
No. Level NSN/PN/Specification Description u/M
1 F 7920-00-514-2417 Acid Swabbing Brush €a
2 F 8040-00-117-8510 Adhesive qt
3 F 8020-00-224-8025 Artists Brush ea
4 F MIL-1-43553 Black or White Ink bt
5 F MIL-A-46146, Type Il Conformal Coating qt
6 fF 0Q-W-343 Copper Wire, Type S, 18 AWG Tinned Soft ft
7 F QQ-W-343 Copper Wire, Type S, 22 AWG Tinned Soft ft
8 F 7920-00-205-1711 Cotton Wiping Rags ea
9 F M23053-11-104-C Electrical Sleeving ft
10 F M23053-11-107-C Electrical Sleeving ft
1 F M23053-11-108-C Electrical Sleeving ft
12 F M23053-11-113-C Electrical Sleeving ft
13 F MIL -W-16878-4 Electrical Wire, E24, 19 Strands, ft
Teflon Insulated, Color Black
14 F MIL-W-16878-4 Electrical Wire, E-16, 19 Strands, ft
Teflon Insulated, Color White
15 F MIL-W-16878-4 Electrical Wire, E20, 19 Strands, ft
Teflon Insulated, Color White
16 F MIL-W-16878-4 Electrical Wire, E24, 19 Strands, ft
Teflon Insulated, Color White
17 F MIL-E-52798 Forest Green Enamel qt
18 F NSNL Gloves or Finger Cots st
19 F MI L-C-675 Glycerine gl
20 F MIL-G-2827 Grease qt
21 F 6505-00-514-6513 Isopropyl Alcohol g
22 F NSNL Knife X-acto 378C ea
23 F 8030-00-149-0262 Lacing Tape, Size I rl
24 F 6850-00-656-1820 Leak Detection Compound bt
25 F NSNL Masking Tape rl
26 F 6830-00-656-1596 Nitrogen, Technical {cylinder with gas) cy
?ggggﬂgfc:??fa tion Nitrogen, Technical 224 cubic ft
BB-N-411, Type I, {local purchase)
Grade A or B, Class |
8120-00-985-7275 Cylinder, Compressed Gas
27 F NSNL Nylonor Dacron Rags ea

B-2

Change 1
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(1) (2) (3) (8) (5)

Item

No. Level NSN/PN/Specif i cat ion Description u/M

28 F Braycote 601; 3L-38RP 0-ring Lubricant qt.

29 F MIL-STD-186, €208 Primer at.

30 F 8040-00-118-2695 Primer qt.

31 F NSNL Sandpaper, 400 Grit 10 sh.

32 F MIL-STD-186, C502 Sealant qt.
Grade E

33 F MIL-S5-22473 Sealing Compound qt.

34 F 8030-00-900-2373 Sealing Primer qt.

35 F 3439-00-522-2625 Solder, Composition, SN-63 ri.

36 F 3439-00-255-4571 Solder Flux 2 oz,

37 F NSNL Staking Compound qt.

38 F 1670-00-687-9919 Teflon Tape 1/4" wide, 2 mil ri.

39 F 6810-00-257-2488 Solvent bt.

40 F Brady Stock Wire Markers st.
TWM-0-49,
Tape B-702

41 F 6901-00-584-4070 Xylene, TT-X-919 gl.

42 F TT-P-1757; Zinc Chromate qt.
wet unthinned

43 F Ajax or equivalent Detergent ea.

44 F MIL-I-23053/5 Shrinkable Sleeving, Class I 0.094, 10 ft.

White

45 F MIL-STD-186, €502 Sea 1ant qt.
Grade C

46 F MIL-STD-186, 502 Primer qt.
Grade Nor T

47 F MIL-STD-186, C504 Zinc Chromate qt.

Change 3

B-3/( B-4 blank)
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APPENDIX C
WIRING LIST

C-1. SCOPE

contains the wiring list for the LD/R. The
wiring list contains wire interconnection data and

wire size. Also included in the wiring list is the
signal name for each wire when applicable.

C-1
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TABLE C-1. WIRE LIST

ROM (PIN)

COLOR

TO (PIN)

ONNECTOR 1J1* (ELECTRONICS ASSY)

>

e TF @ “Hh O Q.‘ﬂU'QN-<'><=<C-|M;U'UZRI_7<QIG"TII'HUGw

WHT
WHT
WHT
WHT
WHT
WHT

WHT
WHT
WHT
WHT

WHT
WHT
WHT
WHT
WHT
WHT
WHT
WHT
WHT
WHT
WHT
WHT
WHT
WHT
WHT

WHT

WHT

ATATWIAT-ET9
A1 A1 W1 P3-50
A1 AT W1 P1-50
A1 AT W1 P3-67
ATATW1P2-6
ATAIWT-ET8
Al ATWTIP1-14

ATATW1P3-51
ATATH1P3-46
ATAT W1P3-9

ATATW1P3-49

ATATWIP3-17
ATATW1P3-38
ATA1 W1P3-5
A1AT W1S3-1
A1ATW1P3-48
ATATWIP2-25
ATATWTP2-7
ATATWIAT-E23
ATATWIAT-E15
ATATWIP1-7
ATAIW1S1-9
ATAIW1S3-4
ATATWIP3-40
ATATWTP3-42
ATATWIP3-63

Al -E22

ATAINTP3-3

IXTERNAL CONNECTOR FOR TEST/INTERFACE

SIZE
(AWG) FUNCTION
22 SHLD RTN
24 A-TRIG
24 450V SENSE-TA
24 ENERGY VALID
24 ENERGY ERROR
22 -15V-TA
SIMMER SENSE
24 SPARE
24 HVPS ENABLE-TA
24 TIMING GATE-TA
24 20 KHZ CLOCK-TA
24 HVPS INHIBIT
SPARE
24 TOR
F/T TRIG-TA
24 8000M-TA
22 FIRE REMOTE
24 RCVR START-TA
PFN SENSE-TA
PFN CHARGED
22 +5V-TA
22 +15V-TA
TPG-INHIBIT
22 BAT VOLTAGE
22 FIRE REMOTE
HVPS ON
24 Q/S TRIG-TA
24 OVER TEMP
SPARE
22 RTN-TA
SPARE
24 VIDEO-TA ENABLE
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TABLE C-1. WIRE LIST (CONT)

SIZE
ROM (PIN) COLOR 10 (PIN) (AWG) FUNCTION
ONNECTOR: 1J2* (ELECTRONICS ASSY)
A WHT ATATWIP3-61 24 ELEVATION SIN
B WHT ATAT W1 P3-21 24 RESOLVER RTN
c WHT ATAT W1 P3-20 2 RESOLVER REF
D SPARE
£ WHT AIAT W1 P3-26 24 AZIMUTH SIN
F WHT A1 AT W1 P3-60 24 AZIMUTH COS
G WHT ATATH1P3-25 24 ELEVATION COS
H WHT ATATHIP3-19 24 ELEVATION 0
J SPARE
K WHT ATAT W1P3-54 24 AZIMUTH COMMON
MATES WITH TU CABLE
ONNECTOR: 1J3* (ELECTRONICS ASSY)
WHT | mawm-en 14 +24V RTN
MATES WITH BATTERY CONNECTOR 2P1
'ONNECTOR: 1J4* (ELECTRONICS ASSY)
A BLK ATATHIP3-65 24 RTN-DATA LINK
B WHT ATAIHIP3-31 24 COMPUTER WORD
c WHT ATATWIAT-E8 22 FIRE CMD
D SPARE
£ SPARE
; SPARE
‘EXTERNAL CONNECTOR FOR TEST/DMD INTERFACE
\ONNECTOR: 1J5* (ELECTRONICS ASSY)
WHT | ATATWIST-2 14 24v
MATES WITH BATTERY CONNECTOR 2P3
'ONNECTOR: 1J6% (ELECTRONICS ASSY)
| | NOT USED
MATES WITH BATTERY CONNECTOR 2P2

C-3
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C~4

TABLE C-1. WIRE LIST (CONT)
SIZE

'FROM (PIN) COLOR 70 (PIN) (AWG) FUNCTION
CONNECTOR: ATAIWIPI* (ELECTRONICS ASSY)

1 WHT ATAIW1P2-24 22 +24V FILTERED

2 WHT ATAIW1P3-37 24 F/T TRIG

3 WHT ATAIW1P3-41 24 Q/S TRIG

3 WHT ATATWIR1-3 22 RETICLE POWER

5 WHT ATATWIAT-E16 22 +15V (RCVR)

6 WHT ATATWIA1-E21 22 RTN (RCVR)

7 WHT 191-2 24 TPG INHIBIT

8 BLK ATATWIP1-40 (SHLD) 24 RCVR START SHLD

9 BLK ATATWIP1-41 (SHLD) 24 Q/S TRIG-RCVR SHLD

10 WHT ATATW1AT-E24 22 ENERGY CONTROL

n WHT ATATW1A1-E20 22 ENERGY CONTROL RTN

12 BLK ATATW1P1-44 (SHLD) 24 VIDEO SHLD

13 WHT A1AIW1P3-66 24 ENERGY VALID

14 WHT 101-6 22 SIMMER SENSE

15 WHT ATAIN1P2-36 24 ENERGY DIODE

16 - - - SPARE

17 WHT A1ATW1P2-56 24 TOR

18 WHT ATATWIS2-1 24 DESIGNATE
|19 WHT ATATW1P3-23 22 +5V DISPLAY
20 WHT ATATWIA]-E3 22 FIRE COMMAND

21 WHT ATATW1P3-68 24 FAIL DISPLAY
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TABLE C-1. WIRE LIST (CONT)
SIZE
OM (PIN) COLOR T0 (PIN) (AWG) FUNCTION
22 WHT ATATW1P3-33 24 DISPLAY 4
23 WHT ATATWIP3-69 24 DISPLAY 1
24 WHT ATAIWIP3-13 24 DIGIT 8
25 WHT AJAIWIP3-15 24 DIGIT 2
26 SPARE
27 BLK ATATWIP1-61 (SHLD) 24 PFN VOLTAGE SHLD
28 DO NOT USE
29 DO NOT USE
30 WHT ATATWIA1-E4 22 +24V RTN (FANS)
3 BRN A1ATW1P3-53 26 A-TRIG
32 WHT AAT W1 AT-E21 22 RTN (HEATER)
33 SPARE
34 WHT ATATWIP2-23 22
35 BLK A1AIWIP1-2 (SHLD) 24 F/T TRIG SHIELD
36 BLK ATATWIP1-3 (SHLD) 24 Q/S TRIG SHLD
37 WHT A1AINIAT-ET2 22 +24V RTN (RETICLE)
38 WHT ATATW1A1-E24 22 +5Y RCVR
39 WHT AIATWIAT-E17 22 -15V RCVR
40 WHT ATATWIP3-10 24 RCVR START
4 WHT AIATWIP3-T 24 Q/S TRIG-RCVR
42 WHT A1AT W1 A1-E16 22 +15V ENERGY CONTROL
43 WHT ATATWIAY-E17 22 -15V ENERGY CONTROL
44 BRN ATAIW1P3-2 26 VIDEO
45 WHT ATATWIP3-64 24 OVERTEMP
46 BLK A1ATWIAT-E22 24 RTN
47 BLK ATATWIAT-E22 24 RTN
48 WHT ATAIWIP3-6 24 HVPS ON
49 WHT ATATWIAT-E15 22 +15V
50 WHT 1J1-C 24 450V SENSE-TA
51 WHT ATAY W1 P2-35 24 BAT LOW
52 WHT A1AT W1 P3-59 22 RTN DISPLAY
53 WHT A1ATW1P3-27 24 DISPLAY TEST
54 WHT A1A1 W1P3-34 24 DISPLAY 8
55 WHT ATATWIP3-32 24 DISPLAY 2
56 WHT ATATIW1IP3-30 24 DISPLAY INHIBIT
57 WHT ATATWIP3-14 24 DIGIT 4
58 WHT ATATWIP3-16 24 DIGIT 1
59 WHT A1ATW1P2-50 24 +15V SWITCHED
60 DO NOT USE
61 WHT ATAIW1A3T2-19A 22 PFN VOLTAGE
62 DO NOT USE
63 WHT A1 A1 W1 A1-TP1 22 +24V FILTERED (FANS)
64 BLK ATATWIP1-31 (SHLD) 24 A-TRIG SHIELD
65 WHT A1 AT WY AT-E24 22 +5Y (HEATER)
66 SPARE

MATES WITH A2A2W1J1, PIN NUMBERS CORRESPOND

C-5
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TABLE C-1. WIRE LIST (CONT)

FROM (PIN) COLOR T0 (PIN) %}xﬁg) FUNCTION

CONNECTOR: A1ATW1P2* (ELECTRONICS ASSY)
1 SPARE
2 - SPARE
3 SPARE
4 - SPARE
5 - SPARE
6 WHT 101-E 24 ENERGY ERROR - TA
7 WHT 191-W 24 PFN CHARGED
8 SPARE
9 WHT ATATWIP3-12 24 Q/S TRIG
10 WHT ATA1 W1P4-10 24 20 KHZ CLOCK
n WHT ATATWIP3-39 24 HVPS ON
12 WHT AIAIWIAT-E15 22 +15V
13 WHT ATAIW1AT-E18 22 -15v
14 WHT A1AT WIA4TY -8 24 PB START DRIVE
15 WHT ATATWIA4T1-9 24 PB DRIVE ON
16 WHT ATATHIA4TI-12 24 §B DRIVE RTN
17 WHT A1A] WIA4T1-7 24 @B DRIVE OFF
18 SPARE
19 WHT ATATWIA3T1-8 24 PA START DRIVE
20 WHT ATATWIA3T1-9 24 PA DRIVE ON
21 WHT ATAIWIA3TI-12 24 PA DRIVE RTN
22 WHT ATATWIA3TT-7 24 PA DRIVE OFF
23 WHT ATAIWIP1-34 22 EVENTS COUNTER DRIVE
2 WHT ATATWIP1-1 22 EVENTS COUNTER
25 WHT 101-V 24 PFN SENSE-TA
26 WHT A1ATWIAT-E6 22 PRE~REGULATOR DRIVE
27 - NO CONN
28 WHT A1 ATW1 P3-44 24 SPARE
29 SPARE
30 SPARE
31 SPARE
32 SPARE
33 - SPARE
34 SPARE
35 WHT Al ATHIPT-51 24 BATT LOW
36 WHT A1AINIP1-15 24 ENERGY ERROR
37 - SPARE
38 - SPARE
39 - SPARE
40 WHT ATATWIA4TI-11 24 PB CURRENT SENSE

C-6
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SIZE
0M (PIN) COLOR TO (PIN) (II\NG) FUNCTION
4 BLK A1 A1 W1 A4T2-208 24 PB CURRENT SENSE RTN
42 BLK A1AIW1P2-40, -41 (SHLD) 24 #B CURRENT SENSE SHLD
43 WHT A1 A1 W1 AT-E23 22 +5V
44 WHT ATATWIAT-ET9 22 RTN
45 WHT AJATWIA3T2-21A 24 PFN SENSE
46 BLK ATAIW1A3T2-208 24 PA CURRENT SENSE-TA
47 BLK A1AIW1P2-46, -48 (SHLD) 24 PA CURRENT SENSE-SHLD
48 WHT ATATHIA3TT -11 24 PA CURRENT SENSE
49 SPARE
50 WHT ATAIW1P1-59 24 +15V SWITCHED
51 WHT ATAIWIAI-E12 22 +24V RTN
52 WHT ATATW1A2T1-18 24 LVPS CURRENT SENSE
53 WHT ATATWTA2T1-13 24 +15V SENSE
54 WHT A1AIWIAI-E10 22 +24V FILTERED
55 WHT ATAIW1A4T2-21A 24 PFN SENSE-TA
56 WHT ATATWIP1-17 24 TOR
57 WHT A1ATWIP3-52 24 TOR
58 SPARE
59 SPARE
60 SPARE
¢ CONNECTED DIRECTLY TO A1A1 COMPONENT
ONNECTOR: A1ATWIP3* (ELECTRONICS ASSY)
1 BLK ATATWIP3-2 (SHLD) 24 VIDEO SHLD
2 BRN ATAIWIP1-44 26 VIDEO
3 WHT 191-j 24 VIDEO-TA ENABLE
4 WHT AV AT W1 53-4 22 ZERO
5 WHT 191-§ 24 8000M-TA
6 WHT ATAIWIP1-48 24 HVPS ON
7 WHT ATATWIAI-ET7 22 -15v
8 WHT A1ATH1S2-5 22 RNG/DES/AZ ADJ
9 WHT 131-L 24 20KHz CLK-TA
10 WHT ATAIWIP1-40 24 RCVR START
N WHT ATAT W1 P1-41 24 Q/S TRIG RCVR
12 WHT A1AIW1P2-9 24 Q/S TRIG
13 WHT ATATWIP1-24 24 DIGIT 8
14 WHT A1AINIP1-57 24 DIGIT 4
15 WHT ATAIW1P1-25 24 DIGIT 2
16 WHT ATAIWIP1-58 24 DIGIT 1
17 WHT 11-p 24 TOR
18 WHT Al ATWIR2-2 22 DISPLAY BRIGHT
19 WHT 1J2-H 24 EL COM
20 WHT 14d2-C 24 RESOLVER REF
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TABLE C-1. WIRE LIST (CONT)
SIZE

0M (PIN) COLOR TO (PIN) (AWG) FUNCTION
21 WHT 1J2-B 24 RESOLVER RTN
22 WHT ATATWIAT-E16 22 +15V
23 WHT ATATWIP1-19 22 +5V (DISPLAY)
24 WHT A1 A1 W1 A1-E25 22 +5V
25 WHT 1J2-G 24 EL COS
26 WHT 192-E 24 AZ SIN
27 WHT ATAIWI P -53 24 DISPLAY TEST
28 WHT ATATWIS2-4 22 RANGE/DES
29 SPARE
30 WHT AT AT W1 PY -56 24 DISPLAY INHIBIT
31 WHT 1J4-B 24 COMPUTER WORD
32 WHT ATAT W1 P1 -55 24 DISPLAY 2
33 WHT A1AI W1 P =22 24 DISPLAY 4
34 WHT ATAT W1 P1-54 24 DISPLAY 8
35 SPARE
36 BLK ATATWIP3-37 (SHLD) 24 F/T TRIG SHLD
37 WHT ATATWTP1-2 24 F/T TRIG
38 WHT 1J1-R 24 F/T TRIG-TA
39 WHT ATATWIP2-11 24 HVPS ON
40 WHT 1J1-¢ 24 HVPS ON
] WHT ATATWIP1-3 24 Q/S TRIG
42 WHT 1J1-d 24 Q/S TRIG-TA
43 BLK ATATWIP3-41 (SHLD) 24 Q/S TRIG-SHLD
44 WHT ATATW1P2-28 24 EVENTS COUNT
45 BLK ATATWIP3-10 (SHLD) 24 RCVR START SHLD
46 WHT 191-K 24 TIMING GATE - TA
47 BLK ATATWIP3-11 (SHLD) 24 Q/S TRIG - RCVR SHLD
48 WHT 191-U 24 RCVR START-TA
49 WHT 101-M 24 HVPS INHIBIT
50 WHT 1J1-B 24 A-TRIG-TA
51 WHT 191-9 24 HVPS ENABLE-TA
52 WHT A1AIWIP2-57 24 TOR
53 BRN ATAIWIP1-31 26 A TRIG
54 WHT 1J2-K 24 AZ COM
55 BLK ATATWIP3-53 (SHLD) 24 A TRIG SHLD
56 WHT ATATWIA1-E20 22 RTN
57 SPARE
58 WHT AJAIWIR2-3 22 DISPLAY BRIGHT +5V
59 WHT ATATWIP1-52 22 RTN (DISPLAY)
60 WHT 1J2-F 24 AZ COS
61 WHT 1J2-A 24 EL SIN
62 WHT ATATHIAT-E29 22 DISPLAY/TEST
63 WHT 1J1-e 24 OVERTEMP
64 WHT ATATH1 P1 -4 24 OVERTEMP
65 BLK ATATWIP3-3" (SHLD) 24 RTN-DATA LINK




TABLE C-1. WIRE

LIST (CONT)

™ 9-1260-477-34

M (PIN) COLOR T0 (PIN) ?iﬁg) FUNCTION
66 WHT ATATWIP1-13 24 ENERGY VALID
67 WHT 191-D 24 ENERGY VALID-TA
68 WHT A1 A1 W1 P1-21 24 FAIL DISPLAY
69 WHT A1AT W1 P =23 24 DISPLAY 1
70 SPARE

SONNECTS DIRECTLY TO A1A3 CONTROL CARD

ONNECTOR: ATAIWIP4* (ELECTRONICS ASSY)

1 DO NOT USE

2 WHT ATATW1S6-2 24

3 WHT ATA1 W1 S6-4 24

4 WHT ATAIWIS5-2 24

5 WHT ATAIW1S5-4 24

6 WHT ATATW1S5-1 24 -

7 WHT RT1AWI E1 -27 24

8 WHT ATATWIS1-12 24 RNG/DES

9 NO CONN
10 WHT ATAIWIP2-10 24 20 KHz CLOCK
1 SPARE
12 SPARE
13 SPARE
14 SPARE
15 SPARE
16 SPARE
17 W HT ATAT W1S6-1 24

18 WHT AAl W1S7-4 24

19 WHT ATATW1S7-2 24

20 WHT AIAl W1S7-1 24

21 WHT ATAIW1S5-C 24

22 SPARE
23 SPARE
24 - SPARE
25 - SPARE
26 SPARE
27 SPARE
28 SPARE
29 SPARE
30 DO NOT USE

*CONNECTS DIRECTLY TO A1A3 CONTROL CARD

C-9
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0.

TABLE C-1. WIRE LIST (CONT)
SIZE
ASSEMBLY COLOR FROM (PIN) T0 (PIN) (AWG) FUNCTION
|LOW VOLTAGE - ATATWIAT-E] - -
POWER SUPPLY WHT ATATWIAI-E2 ATAW1S3-1 22 -
{DRIVE WHT ATATWIAT-E2 ATATWIK1-B] 22 -
[*A1am1A1 WHT ATATWIA1-E3 ATATWIP1-20 22 FIRE CMD
/[*NO MATING WHT A1ATWIAT-E4 ATATWIP1-30 22 +24V RTN (FANS)
‘|PLUG WHT ATATWIAT-E4 ATATW1S3-5 22 -
‘ ' WHT A1ATW1AT-E4 ATATW1A2-E12 20 24V RTN
WHT ATATHIAT-ES ATATWIA2-TT -2 16 +24V SWITCHED
WHT A1ATWIAT-E6 ATATW1P2-26 22 -
WHT ATATWIAT-E7 ATATWIR1-1 22 -
WHT ATATWIAT-E8 104-C 22 FIRE CMD
WHT ATATWIAT-ES ATATWIST-8 22 -
WHT ATATWIA1-E10 ATATW1P2-54 22 24V FILTERED
WHT _ ATATWIAT-ET ATATW1A4-T2-25 16 24V RN
WHT ATATWIAT-E11 133 (-) LUG 14 24V RTN
WHT ATATWIAT-ETT 132-4 22
WHT A1ATWIAT-E12 A1ATW1P2-51 22 24V RTN
WHT ATATWIAT-E12 ATATWIA3-T2-25 16 24V RTN
WHT ATATWIAT-E12 ATATWIP1-37 22 24V RTN (RETICLE)
WHT RTATWIA1-E13 A1ATH1A3-T2-24 16 +24V
WHT ATATHIAT-E13 ATATW1S1-3 16 -
WHT ATATWIAT-E14 ATATH1A4-T2-24 16 +24V
WHT ATATWTAT-ET5 ATATWIP1-49 22 +15V
WHT ATATWIA1-E15 ATAIWIP2-12 22 +15V
WHT ATATWIAT-E15 ATATW1A2-E9 22 +15V
WHT ATATWIAI-E15 131-Y 22 +15V-TA
Y WHT RIATWIAT-E16 ATATWIP1-5 22 +15V (RCVR)
« JLOW YOLTAGE WHT A1ATWIA1-E16 ATATWIP1-42 22 +15V (ENERGY CONTROL
{POWER SUPPLY WHT A1ATWIAT-E16 AIATWIP3-22 22 +15V
JORIVE WHT ATATWIAT-E17 ATATW1P1-39 22 -15V (RCVR)
{Aranna WHT ATATWIAT-E17 ATATWIP1-43 22 -15V (ENERGY CONTROL)
- WHT ATATWIAI-ET7 ATAIWIP3-7 22 -15v
WHT ATATWIAT-ET8 11-F 22 -15V-TA
WHT A1ATWIAI-E18 A1ATW1P2-13 22 -15v
WHT ATATWIA1-E18 R1ATW1A2-E6 22 -15v
WHT ATATWIAI-E19 AIATW1P2-44 22 RTN
WHT ATATWIAT-E19 1J1-A 22 SHLD RTN
WHT ATATWIAT-ET9 ATATWIA2-E8 22 RTN
WHT ATATWIA1-E20 ATATWIP1-11 22 RTN (ENERGY CONTROL)
WHT ATATWIAT-E20 ATATWIP3-56 22 RTN
WHT ATATHIAT-E21] ATATWIP1-6 22 RTN (RCVR)
WHT ATATWIAT-E21 ATATWIP1-32 22 RTN (HEATER)
BLK ATATWIA1-E22 ATATHIP1-46 24 RTN
BLK ATATWIAT-E22 RIATWIP1-47 2 RTN
WHT ATATWIAL-E22 11-g 22 RTN-TA
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TABLE C-1. WIRE LIST (CONT)
SIZE

'SEMBLY COLOR FROM (PIN) TO (PIN) (AWG) FUNCT ION
W VOLTAGE WHT ATATWIAT-E23 ATATWIP2-43 22 +5V
WER SUPPLY WHT ATATWIAT-E23 ATATWIA2-U1 -2 22 +5V
UVE WHT ATATWIAT-E23 191X 22 +5V-TA

WHT A1 AT W1 AT-E24 ATATWIP1-10 22 +5V (ENERGY CONTROL'
AIWIAT WHT AlATWIAT-E24 A1AIWT P1 -38 22 +5Y {RCVR)

WHT A1 A1 W1A1-E24 AJATWIP1-65 22 +5V (HEATER)

WHT ATATWIAY-E25 ATATNIP3-24 22 +5V

ATATWIAI-E26

WHT ATATWIA1-E27 ATA1 W1 P4-7 24 EXT TRIG

WHT AVATWIAT-E27 ATATWIR2-D 22

WHT Al AT W1A1-E28 ATAIWIKT-X2 24

WHT ATAT W1 A1-E28 ATATWIR2-B 22

WHT ATATWIAT-E29 ATAIW1P3-62 22 DISPLAY TEST

WHT ATATWIA1-E30 ATAIWIK1-B2 22

WHT ATATWIA1-E30 1J2-D 22
MW VOLTAGE WHT ATATWIA2-E6 ATATWIAT-E18 22 -15v
JWER SUPPLY WHT ATAY WIA2-E8 ATATWIAI-E19 22 RTN
\TAIWIAZ WHT ATATW1A2-E9 ATAIWIAT-E15 22 +15V
INLY EXTERNAL WHT A1A1 WIA2-E12 ATAT WIAT -E4 20 +24V RTN
[RING IS WHT AJATWTA2-T1-2 A1 AT W1 AT-E5 16 +24V SWITCHED
[STED WHT A1ATWIA2-T1-13 ATATWIP2-53 24 +15V SENSE

WHT ATATWIA2-T1-18 AVAIWIP2-52 24 LVPS CUR SENSE

WHT ATATWIA2-UT-2 A1 AT W1 AT-E23 22 +5V
N POWER —_
JPPLY WHT ATATHIA3-T1-7 AlAIW1P2-22 24 PA DRIVE OFF
\IATWIA3 WHT ATATWIA3-T1-8 ATATWIP2-19 24 PA DRIVE START
INLY EX- WHT ATA1 WIA3-T1-9 ATATWIP2-20 24 PA DRIVE ON
IRNAL WIRING WHT ATAT W1A3-TY -11 ATAIW1P2-48 24 PA CURRENT SENSE
5 LISTED WHT A1ATWIA3-T1-12 ATAINIP2-21 24 #A DRIVE RTN

WHT ATATWI1A3-T2-19A ATAIWIP1-61 22 PFN VOLTAGE

WHT A1AINIA3-T2-19A ATATWIA4-T2-19A 22

BLK ATATW1A3-T2-208 ATA1 WIA3- 24 PFN VOLTAGE SHLD

T2-19A (SHLD)

BLK A1A1 W1A3~T2-208 ATATW1P2-46 24 CURRENT SENSE RTN

WHT ATAIWIA3-T2-21A ATATWIP2-45 24 PFN SENSE

WHT ATATWIA3-T2-24 Al ATWIAT-E13 16 +24V

WHT ATAIW1A3-T2-25 ATATWIAT-ET2 16 +24V RTN
FN POWER WHT ATAIWIA4-T1-7 ATAIWIP2-17 24 @B DRIVE OFF
UPPLY WHT Al Al WIA2-T] -8 ATATWIP2-14 24 #B START DRIVE
ATATWIAS WHT AIATWTAZ-T1-9 ATAINTP2-15 24 PB DRIVE ON
ONLY EXTERNAL WHT ATAIWIAG-T1-T1 ATATW1P2-40 24 PB CURRENT SENSE
IRING WHT ATATWIA4-T1-12 ATAIW1P2-16 24 P8 DRIVE RTN
S LISTED WHT ATATW1A4-T2-19A ATATW1A3-T2-19A 22 PFN VOLTAGE

BLK ATAIW1A4-T2-20B ATATWIA4-T2-19A 24 PB CURRENT SENSE RTN

(SHLD)

Cc-11
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TABLE C-1. WIRE LIST (CONT)
SIZE
ASSEMBLY COLOR FROM (PIN) T0 (PIN) (AWG) FUNCTION
BLK A1ATH1A4-T2-208 ATATH1P2-41 24 -
WHT ATATHIA4-T2-21A ATATW1P2-55 24 PFN SENSE
WHT ATATWIA4-T2-24 ATATWIAT-E14 16 +24v
WHT ATATW1A4-T2-25 ATATWIAT-EY 16 +24Y RTN
: SIZE
RELAY COLOR FROM (PIN) T0 (PIN) (AWG) FUNCTION
~ {gerav - ATATHIKT-A1 ATATWIK1-B1 18 -
*JATAINIK WHT ATATWIK1-A1 A1ATWIST-7 22 -
] - ATATWIK]-A2 ATAIWTIK] =X 18 -
- ATATHIK]-A2 ATATWIK1-B2 18 -
WHT A1ATWIK1-B1 ATATWIAT-E2 22 -
] - ATATWIK]-B1 ATATWIK]-A1 18 -
- ATATWIK1-B2 ATATHIK1-A2 18 -
1 WHT ATATWIK1-B2 ATATWIA-E30 22 -
WHT ATATHIKT-X] ATATH1S3-2 22 -
- ATATHIKT=X1 ATATHIK]-A2 18 -
WHT ATATWIKI=X2 ATATW1A1-E28 24 -
SIZE
RESISTOR COLOR FROM (PIN) T0 (PIN) (AWG) FUNCTION
RETICLE WHT ATATWIR]-1 ATATWIA-E27 22 -
RIGHTNESS - ATAIWIRT-1 ATAIWIR1-2 22 -
ATATHIR - ATATWIR1 -2 ATATWIR]- 22 -
‘ WHT ATATWIR1 -3 ATATW1P1-4 22 RETICLE POWER
DISPLAY
BRIGHTNESS - ATAINIR2-1 ATATWIR2-2 22 -
- |(PART OF) - ATATWIR2-2 ATATWIR2-1 22 -
ATATWIR2 WHT ATATWIR2-2 ATATW1P3-18 22 DISPLAY BRIGHT
- WHT ATATWIR2-3 A1ATW1P3-58 22 DISPLAY BRIGHT (+5V)
. ITEST (DETENT)
i |PART OF - ATATWIR2-A ATATWIR2~C 22 -
i JAIATWIR? WHT A1ATHIR2-A ATAINIS1-10 22 -
il WHT ATATHIR2-B ATAIWIAT-E28 22 -
- A1ATWIR2-C ATATWIR2-A 22 -
WHT AVATWIR2-D ATATWI1A1-E27 22 -
SIZE
SWITCH COLOR FROM (PIN) T0 (PIN) (AWG) FUNCTION
" ION/OFF/AZ ADJ - A1ATWIST-1 - - -
JATATWIS] - ATAINIST-2 ATATH1S1-5 18 -
WHT AIATHIST-2 105 (+) LUG 14 -
- ATATW1ST-3 AIATHIS1-6 18 -
WHT ATATH1ST-3 ATATWIAT-E13 16 -

o1
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TABLE C-1. WIRE LIST {CONT)
SIZE
SWITCH COLOR FROM (PIN) TO (PIN) (AWG) FUNCTION
A1ATWIST1-4
A1AIW1IS1-5 ATATWIS1-2 18
- Al A1 W1S1-5 ATAIW1S1-8 22
ATATW1S1-6 ATATW1S1-3 18
WHT ATAIWIST-7 ATATWIK1-A1 22
WHT ATAIW1S1-8 ATATWIAT-E9 22
ATATW1S1-8 ATATH1IS1-5 22
WHT A1ATWIS1-9 ATATW1S3-2 22
WHT A1AIWIST-9 1J1-a 22
WHT ATAIW1S1-10 ATATWIRZ2-A 22
WHT ATATWIS1-10 ATATWIS2-2 22
WHT ATAIWIST-11 ATATWIS2-3 22
WHT ATAIW1ST-12 ATATW1P4-8 24
ES/RNG 1/ RNG 2
T1AIW1S2 WHT ATAIW1S2-1 ATATWIP1-18 24 DESIGNATE
WHT ATAT W1 S2-2 ATAIWIS3-5 22
WHT ATATWIS2-2 ATATWIS1-10 22
WHT ATAIW1S2-3 ATATWIST-11 22
A1AIW1S2-3 ATAIN1S2~-4 22
WHT A1AIW1S2-4 AT1ATW1P3-28 22 RANGE/DES
A1ATW1S2-4 ATAIW1S2-3 22
WHT ATAIW1S2-5 ATATW1P3-8 22 RNG/DES/ASADJ
ATATW1S2-6
‘IRE (TRIGGER)
{TATWIS3 WHT ATATWIS3-1 191-T 22 FIRE REMOTE
WHT ATATW1S3-1 ATATWIAT-E2 22
WHT ATATW1S3-2 Al A1 W1 K1-X1 22
WHT ATATW1S3-2 ATAIW1IS1-9 22
ATAIW1S3-3
WHT ATAIW1S3-4 1d-b 22 FIRE REMOTE
WHT ATATW1S3-4 ATATWIP3-4 22 ZERO
WHT ATATWIS3-5 ATATW1S2-2 22
WHT ATATW1IS3-5 Al A1 W1 AT-E4 22
JODE SELECT WHT ATAIW1S5-1 ATATWIP4-6 24 16
SWITCH WHT A1ATW1S5~2 A1ATWIP4-4 24 17
\TATWISS ATAIW1S5-3
WHT A1ATW1S5-4 A1ATW1P4-5 24 18
WHT ATAIW1S5-C ATAIW1S6-C 24
WHT ATAIWIS5-C ATATWIP4-21 24 SWITCH RTN
JODE SELECT WHT ATATW1S6-1 ATATW1P4-17 24 13
SWITCH WHT ATAIW1S6-2 ATAINTP4-2 24 14
\TATWISE ATAIW1S6-3
WHT A1ATW1S6-4 ATATW1P4-3 24 15
WHT A1AIWIS6-C ATATW1S5-C 24 SWITCH RTN
WHT ATATW1S6-C ATATWIS7-C 24 SWITCH RTN

C-13




™ 9-1260-477-34

TABLE C-1. WIRE LIST (CONT)
SIZE
SWITCH COLOR FROM (PIN) TO (PIN) (AWG) FUNCTION

CODE SELECT WHT ATAIW1S7-1 ATATWIP4-~20 24 10
SWITCH WHT ATATW1S7-2 ATATWIP4-19 24 n
A1AIW1ST7 ATATWIS7-3

WHT A1ATWIS7-4 ATATWIP4-18 24 12

WHT ATATH1S7-C ATAIWIS6-C 24 SWITCH RTN

c-1
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TABLE C-1. WIRE LIST (CONT)
SIZE
W0M (PIN) COLOR T0 (PIN) (AWG) FUNCTION
INNECTOR: A2A2W1J1* (TRANSCEIVER HOUSING ASSY)
1 WHT A2AOMT ( +) 22 +24V FILTERED
2 WHT A2A2A1-E1 24 F/T TRIG
3 WHT A2A2W1J3-9 24 Q/S TRIG
4 WHT A2A2W1J3-5 24 RETICLE POWER
5 WHT A2AZW1P3-8 24 +15V (RCVR)
6 WHT A2AZWIP3-11 24 RTN (RCVR)
7 WHT A2A2W1P3-5 24 TPG INHIBIT
8 BLK A2A2W1J1-40 SHLD 24 RCVR START SHLD
9 BLK A2A2W1J1-41 SHLD 24 Q/S TRIG, RCVR SHLD
10 WHT A2A2W1J3-7 24 +5V (ENERGY CONTROL)
1 WHT A2A2W 10 3-23 24 RTN (ENERGY CONTROL)
12 BLK A2A2W1J01-44 SHLD 24 VIDEO SHLD
13 WHT AZA2W1J3-19 24 ENERGY VALID
14 WHT A2A2W1J2-2B 24 SIMMER SENSE
15 WHT A2A2W133-4 24 ENERGY ERROR
16 SPARE
17 WHT A2A2W1J3-28 24 TOR
18 WHT A2AZW1P3-4 24 DESIGNATE
19 WHT A2A2W1P2-15 24 +5V (DISPLAY)
20 WHT A2A2W1 P2-20 24 FIRE CMD
21 WHT A2A2W1 P2-9 24 FAIL DISPLAY
22 WHT A2A2W1P2-7 24 DISPLAY 4
23 WHT A2A2W1 P2-2 24 DISPLAY 1
24 WHT A2A2W1P2-12 24 DIGIT 8
25 WHT A2A2W1 P2-4 24 DIGIT 2
26 SPARE
27 BLK A2A2W1J1-61 SHLD 24 PFN VOLTAGE RTN SHLD
28 DO NOT USE
29 DO NOT USE
30 WHY A2A2FL2-1 22 24V RTN (FANS)
31 WHT A2A241 33-1 0 24 A-TRIG
32 WHT A2A2W1J2-2E 24 RTN (HEATER)
33 SPARE
34 BLK A282M1 ( - ) 22 EVENTS COUNTER DRIVE
35 BLK A2A2W131-2 SHLD 24 F/T TRIG SHLD
36 BLK A2A2W1J1-3 SHLD 24 Q/S TRIGGER SHLD
37 WHT A2A2W1J3-20 24 +248V RTN (RETICLE)
38 WHT A2A2W1 P3-2 24 +5V (RCVR)
39 WHT A2A2W1P3-1 24 -15V (RCVR)
40 WHT A2AZW1 P3-3 24 RCVR START
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TABLE C-1. WIRE LIST (CONT)

FROM (PIN) COLOR TO (PIN) ?II\VZJE) FUNCTION
4 WHT A2AZW1P3-7 24 Q/S TRIG-RCVR
42 WHT A2A2W1J3-8 24 +15V (ENERGY CONTROL)
43 WHT A2A2W1J3-22 24 -15V (ENERGY CONTROL)
44 A2A2W1P3-13 24 VIDEO
45 WHT A2AZW1J3-13 24 OVERTEMP
46 BLK A2A2-E7 24 RTN
47 BLK A2A2-E6 24 RTN
48 WHT AZAZW1J3-29 24 HVPS ON
49 WHT A2A2AT-E3 24 +15V
50 WHT A2A2W1J3-3 24 450V SENSE-TA
51 WHT AZA2W1P2-10 24 BAT LOW
52 BLK A2A2W1P2-1 24 RTN (DISPLAY)
53 WHT A2A2W1P2-3 24 DISPLAY TEST
54 WHT A2A2W1P2-5 24 DISPLAY 8
55 WHT A2A2W1P2-8 24 DISPLAY 2
56 WHT A2A2W1P2-14 24 DISPLAY INHIBIT
57 WHT A2A2W1P2-13 24 DIGIT 4
58 WHT A2A2W1P2-6 24 DIGIT 1
59 WHT A2A2W1J3-6 24 +15V SWITCHED
60 - - - DO NOT USE
61 WHT A2A3C1-E1 LUG 24 PFN VOLTAGE
62 - - - DO NOT USE
63 WHT A2A2FL1-1 22 +24Y FILTERED {FANS)
.64 BLK A2A2W1J1-31 (SHLD) 24 A-TRIG SHLD
65 WHT  A2A2W1J2-1E 24 +5V (HEATER)
66 - - - SPARE
{ *MATES WITH ATATWTP1 WITH CORRESPONDING PIN NUMBERS
CONNECTOR:  A2A2W1J2* (TRANSCEIVER ASSY)
1A WHT A2A2FL1-2 22 +24V FILTERED (FANS)
18 WHT ‘ A2A2FL2-2 22 24V RTN (FANS)
1C BLK A2A2W1P3-3 (SHLD) 24 RCVR START SHLD
D WHT A2A2W1J3-27 24 CAVITY THERMISTOR
1€ WHT ATATW1J1=65 24 +5V HEATER
1F WHT A2A2W1J3-26 24 EXHAUST THERMISTOR RTN
2A BLK A2A2-E5 LUG 24 A2A2FL1-2 CAP. GND
28 WHT ATATW11-14 24 SIMMER SENSE
2c WHT A2A2W1P3-9 24 THRESHOLD OFFSET DRIVE
2D / WHT A2A2W1J3-12 24 CAVITY THERMISTOR
2F WHT ATATW1J1-32 24 RTN (HEATER)
2F WHT A2AZW1J3-11 24 EXHAUST THERMISTOR
{*MATES WITH A2ATA5P2 WITH CORRESPONDING PIN LETTERS/NUMBERS
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TABLE C-1. WIRE LIST (CONT)
SIZE
oM (PIN) COLOR TO (PIN) (AWG) FUNCTION
INNECTOR : A2A2W1J3* (TRANSCEIVER ASSY)
1 SPARE
2 SPARE
3 WHT A2A2W13Y-50 24 450V SENSE-TA
4 WHT A2A241 01 -15 24 ENERGY ERROR
5 WHT A2A2W1J1-4 24 RETICLE POWER
6 WHT A2A2W1J1-59 24 +15V SWITCHED
7 WHT A2A2W101-10 24 +5V (ENERGY CONTROL)
8 WHT A2A2H1 J1 -42 24 +15V (ENERGY CONTROL)
9 WHT A2A2W1J1-3 24 Q/S TRIG
10 WHT A2A2W1J1-31 24 A-TRIG
11 WHT A2A2W1J2-2F 24 EXHAUST THERMISTOR
12 WHT A2AZW1J2-2D 24 CAVITY THERMISTOR
13 WHT A2A2W1 01 -45 24 OVERTEMP
14 - SPARE
15 SPARE
16 SPARE
17 NO CONN (450 V P,S. DRIVE
18 - - SPARE
19 WHT A2A2KW101-13 24 ENERGY VALID
20 BLK A2A2W1J1-37 24 +24V RTN (RETICLE)
21 SPARE
22 WHT A2A2W131-43 24 -15V {ENERGY CONTROL)
23 BLK A2AZW131-11 24 RTN (ENERGY CONTROL)
24 BLK A2A2W1J3-9 (SHLD) 24 Q/S TRIG SHIELD
25 BLK A2A2W133-10 (SHLD) 24 A-TRIG SHIELD
26 WHT A2AN1J2-1 F 24 EXHAUST THERMISTOR RTN
27 WHT A2A241 J2-1D 24 CAVITY THERMISTOR RTN
28 WHT A2AN1J1 <17 24 TOR
29 WHT AZA2N101-48 24 HVPS ON
30 SPARE
MATES WITH A2A1A6 WITH CORRESPONDING PIN NUMBERS
ONNECTOR: AZ2A2W1P2* (TRANSCE 'VER ASSY)
1 BLK A2A2W1J1-52 24 RTN (DISPLAY
2 WHT A2A2W131-23 24 DISPLAY 1
WHT A2A2W101-53 24 DISPLAY TEST
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*MATES WITH A2A4J1 ‘WITH CORRESPONDING PIN NUMBERS

TABLE C-1. WIRE LIST (CONT)
SIZE
FROM (PIN) COLOR T0 (PIN) (AWG) FUNCTION
4 WHT AZA2W1J1-25 24 DIGIT 2
5 WHT A2AZW) 01 -54 24 DISPLAY 8
6 WHT A2AZW1 J1 -58 24 DIGIT 1
7 WHT A2ZA2W1 J1 -22 24 DISPLAY 4
8 WHT A2A2W1 J1 -55 24 DISPLAY 2
9 WHT A2A2W131-21 24 FAIL DISPLAY
10 WHT A2A2W1 31 =51 24 BAT LOW
n SPARE
12 WHT A2AZW11-24 24 DIGIT 8
13 WHT A2A2W131-57 24 DIGIT 4
14 WHT A2AZW101-56 24 DISPLAY INHIBIT
15 WHT A2A2W101-19 24 +5V (DISPLAY)
16 WHT NOT USED 24 NOT USED
17 SPARE
18 SPARE
19 SPARE
20 WHT AZAWY 31 -20 24 FIRE CMD
*MATES WITH A2A2W1P3, WITH CORRESPONDING PIN NUMBERS
CONNECTOR: A2A2W1P3* (TRANSCEIVER ASSY)
1 WHT A2A2W1 J1 -39 24 -15V
2 WHT A2AZW131-38 24 +5V (RCVR)
3 WHT A2A241 J1 -40 24 RCVR START
3 WHT A2A2W101-18 24 DESIGNATE
5 WHT A2A2W101-7 24 TPG INHIBIT
6 COUNT STOP (DO NOT USE)
7 WHT A2AZW1 J1 =41 24 Q/S TRIG-RCVR
8 WHT A2A2W1J1-5 24 +15V (RCVR)
9 WHT A2AZW1 J2-2C 24 THRESHOLD OFFSET DR
10 BLK A2AM1 J 2-1 € 24 SHLD RTN
n WHT AZAZW1 J1 -6 24 RTN (RCVR)
12 BLK A2A2W1P3-13 (SHLD) 24 VIDEO SHLD
13 NAT A2AZW131-44 24 VIDEO
14 A TRIG (DO NOT USE)
|

CONNDR: OTHERS

[ SIZE

CONNECTOR COLOR FROM (PIN) T0 (PIN) (AWG) FUNCTION
2A1ATPT* BLK A A2RIAT-E3 24 24V RIN (RETICLE)
MATES WITH WHT B A2 AT -E2 24 RETICLE POWER
A1A6J1
to Band B to A

£=18
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TABLE C-1. WIRE LIST (CONT)
SIZE
CONNECTOR COLOR FROM (PIN) T0 (PIN) (AWG) FUNCTION
WHT 1A A2A1 AS- E3A 40 +24V FILTERED (FANS
A2A1ASW] P2* BLK 18 A2A1A5-E4A 40 +24V RTN (FANS)
BLK 1c A2ATA5A1-E23 40 SHLD RTN
*MATES WITH A2AZW1 J2 WHT 10 A2A1A5-E6A 40 CAVITY THERMISTOR R
WITH CORRESPONDING WHT 1E A2A1A5-E5A 40 +5V (HEATER)
LETTERS/NO. BLK 1F T81 -1 40 EXHAUST THERMISTOR
BLK 2A SHLD GROUND 40 SHLD GND
WHT 28 A2A1A5A1-E17 40 SIMMER SENSE
BLK 2C A2A1A5A1-E22 40 SHLD RTN
WHT 20 A2ATA5-E1A 40 CAVITY THERMISTOR
BLK 2 A2A1A5-E2A 40 RTN HEATER
WHT 2F T81-2 40 EXHAUST THERMISTOR
SIMMER POWER SUPPLY
A2ATASAT* WHT E7 A2ATA5-E3A 40 +28V
* NO MATING PLUG BLK E9 A2A1A5-E4A 40 +24V RTN
RED €3 A2A1A5-E7A 40 TRIG OUT
BLK £s A2A1A5A1-E7 & 40 SIMMER RTN
-E9 SHLD
BLK E16 A2ATA5-ESA 40 TRIG RTN
£ 6 A2A1ASA1-E7 & 40
-E9 SHLD
WHT E17 A2ATA5W1P2-28 40 SIMMER SENSE
WHT E21 A2ATA5-E12B 40 SIMMER OUT
WHT £22 A2ATASNY P2-2C 40 THRESHOLD OFFSET DR
A2ATASW1P3 A SPARE
*MATES WITH BLK B SHLD GROUND 40 GROUND
A2A3W1J2 BLK c A2A1A5A1-E9 40 +24V RTN
" CDAB
ABCD WHT D A2A1ASA1-E7 40 +24V FILTERED
BLOWER ASSY
AZA30 * BLK A FAN 22 +24V RTN
MATES WITH A2A1ASW1 P3 RED B FAN 22 +24V FILTERED
[E'B'KTE‘ c SPARE
ABCD BLK D SHIELD GROUND 22 GROUND
MISC WHT A2A2C1-E1 A2A2W1J1-61 24 PFN VOLTAGE
BLK A2A2C1-E2 A2A2C1-E1 (SHLD) 24 PFN VOLTAGE RTN
WHT A2R2AY -E1 A2A2W1J1-2 24 F/T TRIG
BLK A2A2A1-E2 A2A2A1-E1 (SHLD) 24 F/T TRIG RTN
WHT A2A2A1 -E3 A2A241 J1 -49 24 +15V

Change 1

C-19/(C-20 blank)






Adjustment Screw Replacement
Administrative Storage
Attach Swing Bolt Assembly
Replacement
Attenuator Filter Repair
Azimuth Adjusting Drive Assembly
Replacenent
Azimuth Brake Clamp Replacement
Azimuth Brake Knob Replacement
AZ ZERU ADJ Knob and Drive
Shaft Replacement .............
Al Housing Replacement

B

Base Cover Replacement (TU) .....
Battery Connector Banana Plugs
Replacement ...................
Blower Assembly A2A3 Replacement
Boresight Test ..................
Brush Guard Replacement

C
Capacitor Cl1, C2, or Diode CR3
Replacement ...................
Cleaning ........................

Code Switch Replacement
Comnon Tools and Equipment . .....
Control Card A1A3 Replacement

D

DES/RNG 1/RNG 2 Switch A1A1W1S2
Replacement ...................
Destruction of Materiel
Detent Pin Replacement (LD/R)
Diode CR1 or CR2 Replacement
(Vehicle Cable)
DISPLAY BRIGHT CONTROL A1A1W1R2
Replacement ...................
Duties Upon Receipt

E, F

Elevation Brake Clamp Replacement
Elevation Brake Knob Replacement

Elevation Damper Cover Replacement
EMI Filter Connector 2J1 Replacement

EMI Filter Troubleshooting
Equipment Description ...........
Expendable Supplies and Materials
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Appendix

:

INDEX

Subject

Gimbal and Upper Flange
Replacement

IFIST Installation Procedures . . . . . . . . .
Inductor L1 or L2 Replacement
(Vehicle Cable)

LD/R Assemblies Al and A2
Replacement .......................
LD/R Handle Repair
LD/R Replacement
LD/R Test Procedure .................
LD/R Troubleshooting Procedures
List of Abbreviations
Locking Cap, Support Ball, Locking
Handle, and Locking Plate
Replacement .......................
Locking Screw Assembly Replacement
LV Power Supply A1A1W1A2 Replacement
LV Power Supply Drive A1A1W1Al
Replacement

Machine Gun Stowage Mount
Replacement

Night Sight Mount Repair
Nomenclature Cross-Reference

Painting
Panel Markings
PFN Power Supply A1A1W1A3

Replacement
PFN Power Supply A1A1W1A4

Replacement
PFN VDC Adjustment
Pintle Replacement

Power Supply Control A1A1A1 Replacement .

Power Switch A1A1W1S1 Replacement
Preparation for Shipment
Purge and Fill Procedures
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Reciver Circuit Card A2A4
Replacement ... ...............
BIENCeS .oovun. .

m&v ALAIWIK1 Replacement ........

Release Assembly Replacement (LD/R)."'

Wepair Parts .. ... .iviiiiiiain.
— Resolver-to-Digital Converter
AIA4 Repair .......

Replacenent .
S
Simmer Power Supply A2AIA5AL
Replacement ......................
fi8¥ecial: Tools ..

Swing Bolt Assembly Replacenent .

T, U

Termlnal Board Replacement
TEMI FA1ter) veveveeeneenecnns

CLE BRIGHT Control AAIWIRL ™™ "

aier Sw1tch ALALW1S3 Reblacement B

Tripod Footpads Replacement .
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T, U - Continued

Tripod Leg(s) Replacement .............

Tripod Leg Adjustable Link(s)

Replacement ............ PR
Tripod Leg Adjustable Links(s) Repair . . . .

Trupod Leg(s) Clamp Assembly

Replacement............. ...........
TU Cable Assembly Replacement.........
TU Replacement ..................
TU Resolver Troubleshooting. . . . ...
TU Support Replacement. . . ... .....
TU Symptom Index . . . . . . . . . . ..

Vehicle Ada?ter Kit Replacement .......
e Repair ..................

Vehicle Cab
Vehicle Cable and EMI
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Vehicle Power Cable Replacement .......
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

SOMETEING WROM®E wirs Tris pusLicaTion?

FROM: (PRINT YOUR UNIT'S COMPLETE ADDRESS)

ggig.ABJOOTTD?WN THE CDR, 1st Bn, 65th ADA
UT IT ON THIS ATTN: SP4 John Doe
FORM, CAREFULLY TEAR IT

OUT. FOLD IT AND Drop 17| LXey_MHest, FL 33040
IN THE MAIL' DATE SENT

14 January 1979

PUBLICATION NUMBER PUBLICATIONDATE | PUBLICAIIONTITLE i+ of Radar Set
TM 9-1430-550-34-1 7 Sep 72 AN/MPQ-50 Tested at the HFC

BE EXACT. . PIN-POINT WHERE IT IS IN THIS SPACE TELL WHAT IS WRONG

PAGE PARA- FIGURE TABLE AND WHAT SHOULD BE DONE ABOUT IT:
NO GRAPH NO NO

9-19 9-5 “B" Ready Relay K11 is shown with two #9 contacts.
That contact which is wired to pin 8 of relay K16
should be changed to contact #10.

Reads: Multimeter B indicates 600 K ohms to 9000
K ohms.

Change to read: Multimeter B indicates 600 K ohms
minimum.

Reason: Circuit being checked could measure infinity.
Multimeter can read above 9000 K ohms and still be
correct.

NOTE TO THE READER:

Your comments will go directly to the wrciter
responsible for this manual, and he will prepare

the reply that is returmed to you. To help him in

his evaluation of your recommendations, please explain
the reason for each of your recommendations, unless
the reason is obvious.

All comments will be appreciated, and will be given
immediate attention. Handwritten comments are
acceptable.

For your convenience, blank "tear out" forms,
preprinted, addressed, and ready to mail, are ineluded
in this manual.

PRINTED NAME. GRADE OR TITLE. AND TELEFHONE NUMBER SIGN HERE

SP4 John Doe, Autovon 222-222

DA Fonug 2028_2 PREVIOUS EDITIONS P S --IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR
1IuL? ARE OBSOLETE. RECOMMENDATION MAKE A CARBON COPY OF THIS
AND GIVE {T TO YOUR HEADQUARTERS






RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

SOMETHING WRONG wrv THis pusLicaTION?

FROM: (PRINT YOUR UNIT'S COMPLETE ADDRESS)

Y el N
THEN. . JOT DOWN THE
DOPE ABOUT IT ON THIS
FORM, CAREFULLY TEAR IT
OUT. FOLD IT AND DROP IT
IN THE MAIL’ DATE SENT

PUBLICATION NUMBER PUBLICATION DATE PUBLICA1ION TITLE

BE EXACT. - PIN-POINT WHERE IT IS_§ |y THIS SPACE TELL WHAT IS WRONG
PAGE PARA- | FIGUR TABLE AND WHAT SHOULD BE DONE ABOUT IT:
NO. GRAPH NO. NO

!
|
|
|
|
|
|
L

INTED NAME, GRADE OR TITLE. AND TELEPHONE NUMBER I SIGN HERE.
DA FORM & ‘28_2 PREVIOUS EDITIONS P.S.--IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR
13LL 79 20 ARE OBSOLETE. RECOMMENDATION MAKE A CARBON COPY OF THIS

AND GIVE IT TO YOUR HEADQUARTERS.



FILL IN YOUR
UNIT'S ADDRESS

RN ...

 DEPARTMENT OF THE ARMY

——

_ OFFICIAL BUSINESS
. PEMALTY FOR PRIVATE USE $300

B SRS <

REVERSE OF DA FORM 2028-2

FOLD BACK

POSTAGE AND FEES PAID
DEPARTMENT OF THE ARMY
DOD 314

Commander

U. S. Army Missile Command

ATTN: AMSMI-MMC-SM-A

Redstone Arsenal, AL 35898-5238

— - G S—— cmee . GMml e — G S T S — — —— — — — — — —
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

SOMETHING WHOMNE wivH Tris pusLicaTion?

FROM: (PRINT YOUR UNIT'S COMPLETE ADDRESS)

THEN. . JOT DOWN THE
DOPE ABOUT IT ON THIS
FORM, CAREFULLY TEAR IT
OUT. FOLD IT AND DROP IT
IN THE MAIL’ DATE SENT

PUBLICAI1ION TITLE

PUBLICATION NUMBER PUBLICATION DATE

BE EXACT. . PIN-POINT WHERE IT IS | | THIS SPACE TELL WHAT IS WRONG
PAGE | Pama. | FiGURe | TasLe | AND WHAT SHOULD BE DONE ABOUT IT:
NO. GRAPH NO. NO

SIGN HERE.

PRINTED NAME, GRADE OR TITLE. AND TELEPHONE NUMBER

DA FORM 2028_2 PREVIOUS EDITIONS P.S.--IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR
1JUL 79 ARE OBSOLETE, RECOMMENDATION MAKE A CARBON COPY OF THIS
AND GIVE IT TO YOUR HEADQUARTERS.



REVERSE OF DA FORM 2028-2
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s v FOLD BACK

,“?ﬁm———h PANTD G G SRS G G mie G G Gk S G G G —— — — — ——— — — — ——— —— — — ——
DEPARTMENT OF THE ARMY

rp— POSTAGE AND FEES PAID

o DEPARTMENT OF THE ARMY

DOD 314

" OFFICIAL BUSINESS
PENALTY FOR PRIVATE USE $300

Commander

U. S. Army Missile Command

ATTN: AMSMI-MMC-SM-A

Redstone Arsenal, AL 35898-5238
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

SOMETHING WROMNE wim This pusLicaTION?

I ( ) FROM: (PRINT YOUR UNIT'S COMPLETE ADDRESS) 1
(THEN. . JoT DOWN THE \
DOPE ABOUT IT ON
FORM, CAREFULLY TEAR IT
UT, FOLD IT AND DROP IT
{ V%B\ M THE MAIL’ J DATE SENT
PUBLICATION NUMBER PUBLICATION DATE PUBLICAI1ION TITLE
BE EXACT. . PIN-POINT WHERE IT IS} ) 1)1 SPACE TELL WHAT IS WRONG 4
page | pana T riune | rasie AND WHAT SHOULD BE DONE ABOUT IT: |
GRAPH NO NO
PRINTED NAME, GRADE OR TITLE. AND TELEPMONE NUMBER SIGN HERE. i
DA FORM 2028_2 PREVIOUS EDITIONS P.S.--tfF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR
1JuUL 79 ARE OBSOLETE. RECOMMENDATION MAKE A CARBON COPY OF THIS

AND GIVE IT TO YOUR HEADQUARTERS.
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Commander
U. S. Army Missile Command
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LEGEND:

1.

S © @ N @ g s W N

NNNMN—A—A_n_n_._na—l—i—‘
2SN 23D e N0 »w DN

NOTE:

HEX HEAD SCREW
FLAT WASHER
CONNECTOR MOUNTING BRACKET
HEX HEAD CAPSCREW
LOCKWASHER

FLAT WASHER

HEX NUT

CONNECTOR

SCREW

FLAT WASHER
LOCKWASHER

NUT

VEHICLE POWER CABLE
SOCKET HEAD SCREWS
FLAT WASHERS
INSERTS

BATTERY BOX
VEHICLE POWER CONDITIONER
GROMMET

CABLE ASSEMBLY

EYE CLAMP

PANHEAD SCREW

FLAT WASHER

GROUND BRACKET

DIMENSIONS IN INCHES

1
(2 PLACES) 2

X .625 DEEP

.2500—20 UNC-2B

~Nooh

(8 PLACES)

8(2 PLACES)

fe—————/46.00 £ .06

73.50t .06

Y
1.38 + .06

™ 9-1260-477-34

X .62 DEEP

.1800-32 UNF-2B

Figure FO-1. [IFIST Installation Drawing, Vehicle Power Cable, and
Vehicle Power Conditioner Parts Location

Change 3

1.006+.25
2 PLACES_.1 "_
" . 0.2
=043
le——11.00 +1.00 —»‘
- 44.00 + 1.00 >

MS 434716 '

FO-1



POWER SWITCH
ATATWIS?

DISPLAY BRIGHT CONTROL
AIARIWIRE

TRIGGER SWITCH
AMAIWIS3

¥ BAND DENGTES CATHODE SiDE.

**% £OR DETAIL SEE SHEET 2. COMPLETE
REFERENCE DESIGNATORS AS SHOWN IN
LEGEND.

%% &% FOR DETAIL $SEE SHEET 3.

ATAIWIA2

{11507348) 1

PFN POWER SUPPLY
ATAIWIAZ (11507335}

PFN POWER SUPPLY
AlATWIA4 (1150733

—

BATTERY CONNECTOR

HANDLE ASSEMBLY

|~ 28(REF)
RELAY ATATWIK1 (MS27743—1)

LEGEND

—

N e s woN

©

POWER SUPPLY CONTROL A1ATA1 {11508253)

CONNECTOR ATA1A11
SCREW

FLAT WASHER
STIFFENER BAR
CONNECTOR AlAIWIP2

LVPS DRIVE ATATWIAT (11507335}

CONNECTOR ATAIWIP1

WIRING HARNESS A1A1W1

SCREW

. WASHER

CABLE CLAMP
CONNECTOR ATATWIP4
CONNECTOR 1J4
CONNECTOR A1AIWIPS
CONNECTOR 1J2
CONNECTOR 11
HOUSING

NUT

COVER

. DETENT PIN

NUT
COVER

. COVER

. NUT

. SPRING PIN

. RELEASE ASSEMBLY
. MOUNTING BRACKET

DIQDE
LOCKWASHER

. NUT

32,

41,
42,

45.

47.

DES/RNG 1/RNG 2 SWITCH A1A1W1S2
TRIGGER SWITCH A1A1IWIS3
BUSHING SEAL

NUT

BUSHING SEAL

. NUT

NUT

KNGB

BUSHING SEAL

NUT

KNOB

BOOT

DISPLAY BRIGHT CONTROL A1ATW1R2
POWER SWITCH A1ATWIS1

TERMINAL SCREW

RETICLE BRIGHT CONTROL A1AIWIRI

48, WASHER

61.

LOCKWASHER
SCREW

. JACKSCREW

SCREW

LOCKWASHER

WASHER

LY POWER SUPPLY ATATWIAZ (11507348)
INSULATOR

. SCREW

LOCKWASHER

WASHER

PEN POWER SUPPLY A1ATW1A3 (11507335)
TERMINAL LUG

§2.

67.

68.
69,
70.
7.

M 8-1260-477-34

INSULATOR

SCREW

LOCKWASHER

WASHER

PFN POWER SUPPLY A1AIWIA4 (11507335)
TERMINAL LUG

INSULATOR

BANANA PLUG

LOCKWASHER

BATTERY CONNECTOR

71.1 TERMINAL LUG
71.2 FLAT WASHER
71.3 LOCKWASHER
714 NUT

72
73,
M,
75,
76.
7.
78.
.
80,
81,
82
83.

SCREW
LOCKWASHER
FLAT WASHER
PLATE

RELAY
SPRING PiN
HANDLE

PIN

TIP

LOCKPIN
LOCKPIN ASSEMBLY
SPRING

Figure FO-Z. Electronics Assembly Al, Power Supplies and
Subunit Parts Location {Sheet 1 of 3}

Change 1
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4
LD/R FANS FAULT FUNCTIONAL ! v 2 ) 4 : v v °
This functional diagram shows the basic circuitry
related to operation of the LD/R cooling fans.
Application of +24V power and the closing of the
trigger switch ALAIW1S3 applies power to the blower
assembly external fan A2A3B1 and the transmitter heat
exchanger assembly internal fan A2A1ASB1, The fans
are also activated when the DISPLAY BRIGHT control
is turned to TEST (detent) firing the relay and
applying 24V to the LVPS drive. Placing the POWER A A
switch in the AZ ADJ position applies +24V directly
to the LVPS producing 24V FILTERED (FANS).
ELECTRONICS TRANSCEIVER ASSEMBLY
ASSEMBLY
—— — BLOWER ASSY
| Lves DRIVE |
[ rryryredbery |
{ ONJOFF/AZ ADJ | | | y |
» 1% ! | 20 v AlAl A282w1s2 A2ASW1P2 A2asw1P3)Azazsi <
r 9 I L1 FILTERED WIP1] A2A2W1N “\ - FLI
+24 v 80—7 e2 )] | (FaNS) 1 JAA2FLT 2 alis a e~ o2
- O— VY = - 83 | 63 p——O— V'V O & 1A A —@ D8 Oo—Y Yy 0,
M RELAY T | T N
o 83 i | AZA2 77 A
a2 I 1 PTRY, ? 1 CR1 * ( C3f7\ )
PART OF A1awiSt | §—4—0T. . | o, . T o \ 4/
1 AR R rr7 rus
\—o-—"1-4¢ {ea  (FANS) A282FL2 | 2 | _ = 2
:1—-O~A3 I /; I % |30 —_ 188 cla I I -~ © A2A7R1
' hd P R AEASEE
?_A? |4 Al I E11 / - uh Icz Ic' ,7‘7 EXTERNAL
8 i =~ T L _aamwmail] | 77y r7 FAN B8
1 2 ~_ PARTOF |
A_il | 5 e—n—cmmwmz |
T u 7 c o A2A3
*— TEST
i (=) -
A1ATWIKY l_lGN PRESSURE AREA_I
| PART OF XMTR
| HEAT EXCHANGE ASSY |
LTRIGGER | ! I a
b TEST E4A €48 I ‘
1 . E3A ga{ -~ ) INTERNAL
2 ol — oo/
BAT VOLTAGE | » 10— 1 A2A1AEB1 X
PART OF L. __AAws]
A1AIWIS3
FIRE REMCTE 3 7
r\/
13
+24 V RTN
aY -
e
c AN
Al e
MS 4193788

Figure F0-3. LD/R Fans Fault Functional Diagram
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RETICLE BRIGHTNESS FAULT FUNCTIONAL
This functional diagra
related to illuminatio

The RETICLE BRIGHT potentiometer controls the
illumination of the eyepiece reticle which contains
the crosshairs and graduation, AZ, RNG and EL
legends as well as the MILS burst scale. The

. . . . : TS b e
illumination of the reticle lines is accomplishe

1 l.y

four LED's (light emitting diodes) located in the
reticle assembly. Power (24V) for the LED's is
supplied through power switch A1A1W1S1, current
limiting resistor A1A1W1R5 and variable resistor
A1A1WIR1. AlA1WIRI1 functions to control the
illumination of the reticle by limiting the voltage
applied across the four LED segments,

ey
isnea oy

L%}
'y
<

24 V
RTN
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ELECTRONICS ASSEMBLY TRANSCEIVER
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: 210 :' I x POWER €2
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FO-4. Reticle Brightness Fault Functional Diagram
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DISPLAY BRIGHTNESS FAULT FUNCTIONAL 1 - 2 4 3 - 4 \ 4 5
This functional diagram covers the basic circuitry
related to the data display function.
The display assembly A2A1A3 consists of three groups ELECTRONICS ASSEMBLY TRANSCEIVER
of four digits (7 segment LEDs) three light emitting
diodes (LEDs) and decoder/driver circuitry. The
display is multiplexed as opposed to hard wired.
The DISPLAY word is a four bit BCD word (0-9) CONTROL CARD
specifying the character to be displayed. The DIG A1A3J1 | ATATWIP3 AlawiPt | Azaowin A2A2W1P2 | DISPLAY
word is a four bit BCD word (0-11) specifying the ) s - ( ASSY
digit to be displayed. A 200 kHz 30| pata 33 30 DISPLAY INHIBIT 56 (5 V_ PULSE WIDTH MODULATED) DISPLAY INHIBIT 1 A
osC CONTROL 5V
Example if you have the following: Ls!
T +5 V (DISPLAY)
DIGIT  (1=4) 1000  decimal 8 * e —— 10 5 |45 v
DISPLAY  (1—=4) 0111  decimal 7 [[DI1SPLAY BAIGHT ] — e
You would display the decimal digit 8 in the 7th s - BRIGHTssv 3| 1@k |4 —
display. The signal DISPLAY INHIBIT when in the low b 4 58 4 A |
state inhibits the lighting of the 7 segment display. A1a 12 J
To vary brightness of the display, the DISPLAY INAIBIT — e T
line is "puise width modulated® by circuitry in data 28 = L cn -—CwW |
control LSI Ul5. The DISPLAY INMIBIT Jogic under T 330 oF PART OF
control of the DISPLAY BRIGHTNESS control AlA1W1R2 b A1AIWIR2 A2 ‘
strobes the display decoders for the desired F R1
brightness AIAIWIS2 1k }
3 : 38 & AN . DISPLAY BRIGHT |
LVPS DRIVE )
ol
€25 O— 24—+ V
E20 O- 56 1
nasararend \.4’4 J?-
ATAITWIAIL
8
A1A3
Al
> 4
c C
— MS 415378A

Figure FO-5. Display Brightness Fault Functional Diagram
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NTeDt AY TEST CRIK T ElNATIAND: 1 ——— 2 — 3 - 4 \ 4 5
DISPLAY TEST FAULT FUNCTIONAL v v v >
Thic fFunrtianal Adianwam ravane +tha hacisr sriwnsrudtbny
LA -1 rTunvLiuiial uirayr am LuUvCE > v vasie LCIiTLuiIee y
related to test of the display assembly LED segments
and indicator lights.
During normal operation of the LD/R, when the POWER
switch is ON and DISPLAY BRIGHT control AlAIWIR2 is —
turned fully clockwise to the TEST (detent) position ELECTRONICS TRANSCEIVER ASSEMBLY A2
all eyepiece indicators and readouts are illuminated: ASSEMBLY At
the AZ 8888, RNG 8888, EL-888 readouts, amber, red A A
light and green light as well as the reticle are all
itluminated. CONTRCL CARD DISPLAY ASSEMBLY i
N ATA3 | ATAT Meiwa?  azazwipz|azataan
The DISPLAY TEST signal is dinitiated by applying B araiwipz |l atazn 2 W1P3 A p
ground through DISPLAY BRIGHT control AlAIWiR2, | ToR 4 3g| DATA 13 N il e
protective diode CR5, power control AlA3 to display Tor | P | - TARY] — E&NTRO" 30 | 30 > 5 | 56 DISPLAY INHIBIT
assembly A2A1A3 pin 3. r\J
e = 1 25 az | o I PR
The DISPLAY TEST signal for the green light (FIRE A ) | 13]13 - « (g
COMMAND) is initiated by removing ground from contacts Yorive !
C and D on DISPLAY BRIGHT control AlAIWIRZ, through 194 | | 26 1al1a 567 | 57 13 [13 | DIGIT 4
b16cK1ng diode CR4 to alsplay assemoly AZAIAJ p1n ] ’ il e
S3nVaad Aia2aa Laml 2coam P | CR2 | oo y |
20, Multiplexed digital outputs from control ds:.emmy FIRE c i o 3 E3 ‘
AlA3 are applied to the display assembly A2AlA3 pins COMMAND 27
a4, 6, 12, and 13 to illuminate the segments of the L | ‘T—_F_s? (DETENT) { CR4 15115 - %125 4] 4|DIGIT2
+ 5, e the segments of the U JEST; (DETENT) z
numer!ga1 readouts. . R 1
20, 12 4O - 24 24 45V 28 6 - & | 58 86 |DIGIT 1
For test purposes a +5V signal FIRE CMD from the fault —_ T T 6] 16 —— — —
locator circuits illuminates the green indicator light I CRE Vo _— - 6V L DISPLAY BRIGHT |
at all times when the fault locator is in use. ,._bo-l—oy__=2¢__'“__<|gt AL 62 | 2 — T
DADT NAE (] I ca |l ea 3 — A AA 1 EABTOF
PART OF 90 | 2o YV ATAIWIR2
ATAIWIR2 ! | rowen Sy T 4
£4 ) . CONTRO L c11 24
143 ¢\, ' - AIAIWIP2 T 330 0F 100 k B
8 — o ! TURN oN 1 TOR-TA a8 I
s2avrmn |1} L | RESET 5 52 | 52 - oW
{ \ SWITCH PART OF
— L __ __AtAWIA1] < R1 A1AIWIR2
Sk —
200 kH: 30 IL 8 -
AIAIAY osC . 8
uUid
27| 27 - 53 | 53 3 | 3 | DISPLAY TEST
159 | 50 —— —__ J
3 | SN pa & d
r | - A1A3
l - 52 | 52 1 {1 LED
~_
Fu »
rd
- 0|20 “1 *°TFire commanp
N o N
-~ o
c c
A2A1A3
Al A2 |
MS 4104008
- —

Figure FO-6. Display Test Fault Functionai Diagram
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GREEN INDICATOR FAULT FUNCTIONAL ELECTRONICS ASSEMSLY Al
This functional diagram covers the basic circuitry
related to test and illumination of the FIRE MowvoLTace —— — — — -—i
COMMAND indicator L1. | Low voLTAGE |
. DRIVE
The green indicator light is 1it by the FIRE COMMAND, i i
This signal is normally sent by the DMD (Digftal ;
Message Device) through the 1J4 connector with the | |
fault Tocator connected +5V is suppiied through 1J4 ] !
+a +ha dndircatnar far +actina Tha nwann indiratam t
wU  uiic HId I LK v v VEILINYy. e yreen ndivavur
is also 1it by placing the DISPLAY BRIGHT control in | l
the TEST position. With the DISPLAY BRIGHT control !
in the TEST position contacts C and D of ATAIWIR2 are | l
open allowing +5V from contrel card ATAIWIP3-24 to i |
turn on L1,
i | TRANSCEIVER ASSEMBLY A2
| |
| .
! ! DISPLAY ASSEMBLY
| I
| |
- | ATAIWIPT | A2A2W101 55 00wip2] AZA1AZIY
] €8] cr2 FIRE CMD lsa 4 - FIRE COMMAND
FIRE COMMAND | € — H—e T 20 20
|
. A1ATWIR2 I & cre |
| A :)‘LC 8 E27
+24 V RTN J‘ + !
— ™ pispL 1 |
L TET | ! P
: X | ne 2
| SRe ! T
| i |
CONTROL CARD  4ya3)1]a1A1W1P3 |
vy D2 e25] |
V| > .
I I, ATAIWIAL |,
f‘{f’i RTN (DISPLAY) 52 1
J k__‘f—\ N
- A2A1A3
A2
A1A3
A1

MS 4194108

Figure FO-7. G

Change 1 FO-7
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AMBER INDICATOR FAULT FUNCTIONAL

TRANSCEIVER
This functional diagram covers the basic circuitry iggg;gfy'cs ASSEMBLY
;e]a?ed to internal test of the LD/R battery voltage POWER SUPPLY CONTROL DISPLAY ASSY
evel. aiar | arar 9 v <ot 2A a1a1| atar  a1ar] a2a2 @ﬁ:; 2%?3
- AlJ1 | wip2  wiPr | win
The battery low voltage indicator (amber) is 1it WiF2 | An 2 COMPARATOR
within the reticle when battery voltage is below

20.5V. The battery voltage is routed through the +24 vV 54 24 % 3 > 10| BAT Low
power switch ATAIWIS], the filter network in the
LVPS drive (A1AIW1A1), and to the pre-requlator in AZA1A3
drive circuits of the power supply control logic =

card AlAIAT. Fault Functional (See Figure FO-14, ATATAY
Power Generation Fault Functional Diagram).
Within ATATAl, the battery voltage level is
compared to a standard signal in U3 LSI and if
the level is 20.5 + 0.5V and the BAT LOW signal
goes low and the amber indicator is 1it.

ul =

A2

The voltage level at which the battery low indicator

is 1it can be set by setting the power supply voltage

to 20.5V and then adjusting variable resistor MS 419411
ATATATRZ5 on the power supply control card until

the amber indicator light just comes on.

Figure FO-8. Amber Indicator Fault functional Diagram

Change 1 FO-8



BAT VDC,
FUNCTIONAL

+15 vDC, +5 VDC, AND/OR -15 VDC FAULT

This functional diagram covers the basic circuitry
related to low voltage power generation,

System battery (+24V) power is routed to the LVPS
Drive AlAIW1Al when power relay AlAIW1K1 is energized
by the trigger switch. The LVPS Drive initially
filters the battery power for use in developing low
voltage power for the system. The voltage sense and
current sense signals control the power output of
the DC-to-DC converter as well as supplying control
signals to the pre-regulator drive circuits of the
power supply control card. The pre-regulator drive
circuits provide control/drive signals for regulation
of the output of the LVPS Drive circuits.

™ 9-1260-477-34

! v v 3 \ & 4 4
LVPS DRIVE A
£9 ) R4
Y | Yy
P.S. CONTROL
N/GFEIAZ ADL r AIATTZ LaITaTh
-TT 73 E13/E14) SWITCHING | E6 PRE—REGLTR DRIVE 26
gﬁ T ] ¢ "'{ PREREGULATOR T -
9 PRE—REGLTR
o] RELAY T DRIVE
o *
E10 4 V_FILTERED
AATWIST B2 o o8l g2l +24 vV > 24V — 54 -
o 24 V RTN -
a2 Lo a1 Y FILTER - . 51
201 GR 1
x1 I i
LVPS (DC TO DC CONVERTER)
X2 T
ATAIWIK1 - - —
BATTERY -l LVPS L LVPS CURRENT
124 v - I "o CURRENT {“’18 52 | SENSE CURRENT .
NSE CIRCUIT
e l | SENSE I VOLTAGE
TRIGGEP 12 T1-13 +15 VOLTAGE SENSE SENSING
(TRIGGEP, | o i - — 83 CIRCUITS
5 6 I
| 04 | A1A1A1
3 E5 2 9 T1-10 {+15 V)
¢ 294‘21 < : o o— » < :
+
L s |
ATAIWIS3 o | 5 5V +5 V)
| REGULATOR ’ﬁ
1J3 E4 J JLE12 RTNJ‘LEWI ‘
RTN E11 ] 05 1 o RTN
ATATWIA1 | |
LY (E16 Te2s Te22 E18 | 6 | 9 A11-7 =15 W)
TEST E15 E24 £21 E17 L T~ ¢ S
s E23 E20 ———d
BAT VOLTAGE | 2 £19
A1AIW1IA2
TO FAULT -5V
LOCATOR 15 V-TA| F
RTN-TA| @ 4 <N c
45 V
+5 V-TA| X . -
+15 V
g +16 V-TA K_, —e -
MS 42086668
Figure FO-9. Bat VDC, +15 VDC, +5 VDC and/or -15 VDC Fault Functional Diagram
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' 3 v
k ! A 4 2 v A 4 4 T \ 5 A 4 & v 7 8 v g
PFN ¥DC FAULT FUNCTIONAL ELECTRONICS ASSY A1 -
TernPs ™ PS. CONTROL
This functional diagram covers the basic circuitry related to | | ALATWIP2Z | aArat1a1dd
generation of the PFN energy pulse and PFN output adjustment. _ 251 20T |5 1 N 4 . @ B DRIVE OFF
. , . . A - —_
Pasitioning power switch ALALWISL in the ON position enables the T 9 1 . ” @8 CRIVE ON .
trigger and mode control Yogic circuits on AlA3. Code timing L3I - TP7
U4 on AlA3 generates the HVPS ENABLE signal which is buffered and | a ng START DRIVE y A37  CR5 e v
inverted to become HVPS ON. HYPS ON is used to contro] power A l T o ) — f A
supply gating circuitry on circuit card ALALAL. 1 A - ap | 5B CURRENT SENSE i5 U3 PS 3 @5 ON -
| Y 98 CURRENT 6 CONTROL ggIVER v
anatg the two PFN power supplies AlAIW1A3 and AlAIWLIA4 on this 5 12 A —— a1 SENSE RTN (B OVERCURRENT ’_ :
functional. To drive these two PFN power supplies there are I T TP1 TP10 :
two drive circuits (1800 out of phase) on AlAlAl. One drive | | 2 PG LEIST
circuit, ®A, controls AlALWIALA3 and the other drive circuit, T2 { : 1|
P8, contrels ALALW1A4. These drive circuits are used to turn l 8 | vi
transformers T! on and off. When Tl is on, 24 VDL flows through | 7 | 33 OB OFF os f
the primary of T2 and through a current sensing set of [ = ﬁ' VR - w
transformer windings. The current induced into the secondary l ) | ) ﬁ' DRIVER | @ :
of the current sensing windings produces a voltage on the current - AlA1ALN | A1ATWIPZ .
sense_input to the AlALAl card. This current sense input turns LVPS 3 rogu 16 |BDRIVE RTN g ——— ; " PEN SENSE—TA CONTROL CARD ?1”3 ATAIWIPI ‘
the PFN driver on and off through a comparator. b DRIVE l ! 9 21A g | PN SENSE-TA , — e FN SENSE— N pryaT—— b TO FAULT LOCATDR
2 5 T
49 — M
Locate the PFN capacitor in the transceiver assembly A2, The | 194, R38 R1D 1 k
two PFN power supplies charge the PFN capacitor until a proper [ 4 %J&:ﬁ#g@'-] o3 1k = 7FN CHARGED AAA 51 g HYPS ENABLE-TA | |
charging voltage is sensed. (A signal PFN SENSE is provided o AIAIWIA4] R43, 20 k DRIVERS 7 A9 1k 20 kHz
to the fault locator test circuits to monitor the PFN voltage). 143 | R42 ’ AND F{F, TP ol 200 kHz e A A ] @ - L
When a laser pulse is discharged the PFN capacitor discharges E11i e T T T T 863k g iom gsc Y1 HVPS ON
through the Flashlamp circuit. A portion of the laser energy 2 = -\,_A\Kl— 36 (A OFF o ¢| J
is measured by the enerqy diode, This signal is fed intoc the . R3 | oA VR I "
energy sense comparator of Ul and an ENERGY ERROR signal s | L 9 o OM 4218 - a5 PP SENSE 12 A OVERCURRENT —| CRIVER | r—
generated. The ENERGY ERROR signal, PFN VOLTAGE SENSE, and a 2 P2 A4 P11 BUEFER
reference voltage {set by R43 on AlAlAl} are added together to Es AE12 3 19A 24 M P9 : TRANSCEIVER A2 B
generate a signal which turns the PFN drive circuitry on or off B | 2 - 2 . ATAI ]
as needed to correct for improper energy. A1A1W1Aﬂ I s % ENERGY ERROR ? wird | A1az3 [B ATAIWIPT § A2A2W1J1
TTPART OF 38 A ON il HVPS —_——
MATWIRZ * | ¢S | 2 pa VR | A ) CODE 15nl— ouTPUT | ENABLE TIMING a7 o P TRIG (] 2 |E1d FLasniame biscHarce
Co . oD 7 | 46 |__PA CURRENT SENSE RTN 8 9| DRIVER | @ A MSD — LS1 BUFFER GIRCUITS ASSY A2A2A1
=1 TP3 —1 G ——
I A1AIWISS | 1 | s .
| | HVPE ON 2 EVENTS COUNT " AZA2CT
] 1 _ J_INHIBIT INHIBIT -
, T | - 1 -8 90 ¢ . 20 - o |—'d PN
—_ - 5 2 4 Py 4 - CAPACITOR
1J6 E@IETE_A_D‘I | B c _;_ J_
; | 10 |20 kHz CLK x ¢ AAIWISE [ | = ‘
Z [*4 - 1 =
’ 1 ] OFF l l - 48 |2 A CURRENT SENSE 6 — ENERGY CONTROL
_— | g T o
5. | O ’ ENERGY SENSE DIODE l HYBRID
Lo OFF | 12 : J7 |_#ADRIVE RTN 1, - ™ . +18Y = Q7
g.]0O9 | 7 ) . 23 |G ADRIVE GFF 4 & ¢ B3 P
n" ' A1ATWIS? ’ AZA1]| A2A2
| 07 B RIE A 1 CR?
1 o2 | 9 3 - 20 | PADRIVE ON < ; = ABP1 w1
E
oo | 8 J#a START DRIV 19 [—AAA——jd— +15V SWITCH RTN 20 kHz ENERGY DIODE | 15 A-TRIG sampie ol |,
T RE0  CRE . 7¢ BUFFER —- 10 \ GATING AND HOLOD
ATATWISY e’ e, CIRCUIT
A1A1W1A_3J ATATAL AlATWIP — ENERGY SENSE |
_——_———— . EXT TRIG r' h ENERGY SENSE c
c , COMPARATOR
[DEsiRNG 1/RNG 2] RNG/DES
T2 ' 1] TEMPERATURE | TEWP ADJUST )
OO | ATAY WEFERENCE )
Eg I = E4 20 kHz CLOCK
4 l 5 ‘I - ml w
o .' . - Bew vor o bt
5o , w | SNERGY EoR - ENERGY ERROR
AVAIW1S2 .
# CONTACTS CLOSED ONLY IN DISPLAY TEST MODE. | ;1 m
. ’ mas—" . —

Figure FO-10. PFN YDC Fault Functicnal Diagram
Change 1 FO-10
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LASER OUTPUT ENERGY FAULT FUNCTIONAL

This functional diagram covers the basic circiitry
related to generation of timing and comtrol signals
related to generation of the laser output energy.:

When DES/RNG 1/RNG 2 switch AlALW1SZ is set to DES,
the command to the timing counters, on Code Timing
LSI U4, is to repeat the ltaser firing sequenca the
number of times per second as set by the code sdlect
switches. The code select switches feed a three digit
octal numder (111 to 788) into the registers of U4
to contrel the PRF of the laser during designatioen.

Locate control card AlA3 on this functional diagram.
The 200 kHz clock provides the timing signal for the
timing counters and logic circuits. The control card
circuitry provides the necessary buffering and time
delays to turn on the HVPS and activate the Flashtube
and Q-Switch Trigger circuits. This is done with
sat delays and one shot muitivibrators.

Locate the energy sense diode on Energy Control card
AZAlA6. Bias i35 provided by 15 ¥ from the L¥PS [(not
shown}. Light entering the diede causes it to conduct
in the reverse bias direction proportional ta the
energy of the incident radiation. Twa signals. are
then produced, ENERGY SENSE and THERGY DIODE. ENERGY
SENSE is used by an enerqgy sense comparator to sauple

the output Jaser energy. ENERGY DIODE goes to an
A-Trigger gating c¢ircuit and produces A-TRIG which
is brought out to the fault locator test circuits
as a monitor of proper laser operation. A-TRIG is
also sent to a sample and hold amplifier where the
output of the energy diode s compared to a value
set by the temperature adjust line. The output of
the sample and hold ENERGY ERROR is brought out to
the fault locator test circuits where it can be

monitored (the maximum excursion for ENERGY ERROR
snall be -14,0 to +14,0 volts after 80 #20 laser
pulses).,  The ENERGY ERROR voltage 75 summed with

the PFN sense voltage and a reference voltage (on
the contrel card} to form the PFN programming circuit.
The programming circuit maintains a constant laser
output over the required operating temperature range.

Locate the energy malfunction comparator on the energy
control card AZALA6.  The ENERGY SENSE signal 1s
inputted to a comparator where it is compared to a
value set by the emergy adjust line. If the value
is below the valid energy line a signal ERERGY VALID
is generat]ed ancnl:l Hputtedlgo the ffaiil :ogic circuitry
on contro] car Ad. the fail logic circuitr
senses an ENERGY VALID condition a FEIL U‘iSPEﬁY signa
is generated to Tight the red indicator light in the
eyepiece display assembly A2A1A3.

M F-iZbU-4/7-04

’ v v A 4
+
LELECTRONICS ASSEMBLY
1
————— NTROL CARD '
pes/anG anG 2] | &
1Q 2{ E4
3 | A1A1|A143 DATA CONTROL o
AtAzn]a1ATWI
tg = wip3|)t L Ls! A
PART OF | ANG/DES/AZ ADJ s FAIL —_—
A1AIWIS2 ® 'l " Logic oF FAIL — DISPLAY - TesT )
~,J 200 kHz CODE ' 4 ki
A1atlaiaz | oSC. 1 THING A_TRIG | 50 A-TRIG-TA -
—9 Wip4 |13 Lsi BUFFER | |ga - s
| P, | CODE Uis
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—— ENABLE 13t 1 367 s s
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| | | | +15 vf—I A-TRIG 18 A-TRIG
GA 1D } 27 GATING ==t 10 - k1] AlAY AlA1| A1AY
| L l _]_ CIRCUIT wiP2|a1a1att a1 |wip2 ENERGY ‘
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Figure FO-11. Laser Energy Qutput Fault Functicnal Diagram
Change 1 F0-13



RANGE READOUT FAULT FUNCTIONAL

This functional diagram covers the basic circuitry related to
LD/R receiver and ranging functions.

Locate the receiver card (A2A4)} on this diagram. The functien
of the receiver card is to convert laser reflections from targets
into digital pulses suitable for determining range information
with a high probability of detection and low probability of false
readings.

Prior to the time the laser is fired, the receiver is put in
a ready state by timing circuitry located on control card ALA3.
The leading edge of the RECEIVER START signal begins the
conditioning by triggering drive circuitry on AZAd4 to generate
high voltage (-400 ¥DC) for the detector avalanche photo diode
{not shown}. The trailing edge of RECEIVER START triggers
circuitry which takes the disde out of avalanche but biases it
in a region of high sensitivity for ranging intervals.

A laser pulse reflected from the target is detected by the
avalanche diode which generates a current pulse which s
converted into a digital pulse. This digita) pulse (VIDEQ) is
sent to the range counter on contro} card AlA3. The energy sense
diode along with gating circuitry produce an A-TRIG pulse. The
A-TRIG pulse is anded with the YI1DEQ pulise to produce a buffered
YIDEQ which starts the range counter. False range readings are
minimized by the Q/S TRIG RECEIVER signal which triggers TPG
(Time Program Gain} circuitry to reduce the sensitivity of the
receiver for short range targets.

Locate AlA2 on this diagram. Initially when the laser is fired
the readout counter is reset to ZERO, In RANGE 1 the second
and last video, which should be the target, resets the timing
counter and inhibits the video gate from seeing any other pulse.
The value in the readout counter is the range of the last pulse.

On a load instruction the data in the readout counter is loaded
in parallel into the range shift register.

Locate the RDC on this diagram. The RDC provides a reference
signal to the TU resolvers [net shown). The RDC then receives
angle data information from the TU resolvers. The RDC converts
these resolyer inputs into BDC equivalent words. An  input
instruction SHIFT/L0AD loads the digital data into a serial shift
register. On a shift instruction the serial register is shifted
into data registers on the Data Control LSI. The data shift
is synchronized by the 50 kHz clock.

The Data Comtrol 1SI, RDC, and range register form a 48 bit
register for the circulating AZ, RNG, EL computer word.  The
CONVERSION START instruction from the AlA3 control ang timing
circuitry sets the data display process into action, When
CONVERSION START is received a load instruction is generated
by the shift load generator and all 48 bits are loaded in
parallel. When the CONVERSION COMPLETE signal is received the
shift load generator produces the shift command and the data
is shifted four bits at a time into the display decoders located
on Display Assembly AZA1A3. The AZ, RNG, EL word is then decoded
and inputted for display in the eyepiece.

The fault locator access allows for testing of the AZ, RNG, EL
computer word and tests a portion of the LD/R range generation
circuitry. Computer word Togic inputs a parity hit into the
A7, RNG, EL data word. The fault locator circuitry then checks
the parity of the data word and allows a visual check of the
content of the data word. Simulated range circuitry in the fault
locator enables the delay of the 8000 METER signal generated in
the LD/R. This delay results 1in a delayed pulse simulating a
range of 8300 meters in RNG 1 and 8800 meters in RNG 2. This
output is applied to the LOD/R VIDEQ ENABLE tine simulating a
target range.

™ 9-1260-477-34

Figure FO-12.

Y v v v ’ B 4 s v 0
ELECTRONICS ASSY
CONTROL CARD
1J1 200 KH: CODE TIMING GATE
OUTPUT
X 5 v 0SC. TIMING LSI BungR
2 — OUTPUT CONVERSION START
SETTINGS BUFFER
A1A1
BART OF AlA3 DATA CONTROL TEST
1 ATATWIR2 WiP4 | J3 A1AZN A
A B8 CONVERSION LSl COMP— COMPUTER | == 14
TRANSCEIVER ASSY E4 7 HVPS START UTER 12 WORD
L AR 4 3
ENABLE -— My WORD ]
ENERGY CONTROL = l LOGIC PN
ENERGY SENSE - ﬁ?az Gﬁf 311:11 g 18] LS o on IET2 2P
DlooE ¥ E27 — — | a4 My RNG REG TO ANG DATA 1 ¥ [—{ AlawiP154
10 - a1 g — DATA CONT DATA 71 E‘E‘EA DISPLAY FOR DISPLAY et 33 ——d ATAIWIP1—22
ON/OFF/AZ ADJ ] LATCH
[ kbt | A1A1] A1A3 1—4 32 —4 A1AIWIP1-55
12 Wi1P3| 1 — 60 4§ AlaIwiP1-23
-0 N RNG/DES/AZ ADJ
R4 5 © 28 N a5 j ot
- +15 v Yo AtAIWIS] } A1A3I2 12| RDC 2
DATA — —
T ¢ = RNG COUNTER LSI 3 REG 8 10 20
&= — —— — ) § DATA CONTROL
L DES/RNG 1/RNG 2_| ' TO ROC DATA . ) DATA "
- REG
- ol 2 E4 50 kHz' 50 kHz
RECEVER - oEn - 17 17
- SHIFT | —
= T SRIET/LOAD
ANG 1/RNG 2 9 RNG 1/ANG 2 404 LOAD 0 — ] 16 16
VIDEQ s - 4 GEN
COMPARATOR 7 — o3 )
aamwis? QB
— . A1A4
, TS
- . 25 ns A_TRIG 12 RANGE
53 Dc DELAY LINE ) airsy| SHIFT B
. —_— REGISTER
- 8 DESIGNATE ol (16 BITS) CONVERSION COMPLETE "
AGC - 40 RECVR START ) 0 4 y -
#é; - ) gﬁrs; | «FDC TO RNG DATA
CIRCUITS —— 4 205 TRIG ROVR - n . -/S TRIG ACVR 20 -
- o VIDED o 5 12 81T 8CD - SHIFT/LOAD °<i
—| READOUT CNTR
\_‘f'-"‘\
50 KAz, - o<{ TEST
i i A1AZT
R 16
A TRIG _J 8000 M—TA TO FAULT LOCATOR
DISPLAY ASSY SYNCHRONIZER )_D"k 5 § [—1 RANGE DELAY
‘ CIRCUITS
DISPLAY B i
5 - vy 54 —a— A1A31-24 - . - A_TRIG_TA - .
7 - AY 4 _ MHz , $ COUNT
- 22 —f A1A3I1-33 A ENABLE A
8 pispLaY 2 | o —f AIANI-32 GATE
2 - DISFLAY 1 f)3|  |[—ae—$ A1A3J1-30 -—
S 3 (10
f BITS)
- H
A2 10 BIT .
TEST A1A3 P2 '?:mmng ¢
iggﬂf,’;””s ek — wika 13 BUFFERED T ki
SIMULATED §—o i | ViDEo ENABLE-TA - 1 VIDED VIDEQ DIGITAL
RANGE - J BUFFER START —
CIRCUITS L STOP
A—-TRIG-TA
Al
ME 420640C

Range Readout Fault Functional Diagram

Change 2 FO-12




OVERTEMP FAULT FUNCTIONAL

This functional diagram shows the basic circuitry
related to cooling and temperature control and fail

display indicator Togic.

Locate the heat exchanger on this diagram, The heat
exchange operation is performed by an internal heat
pump and an erternal cooling tan. Nitrogen ccolant
at 650 psig is circulated around the flashiamp and
Jaser rod. The cooling gas is circulated by the
internal fan which transfers heat from the flashtube
and laser rod to external heat exchanger fans. The
external fan transfers the heat to ambient air,

Internal cavity thermistor RTl and external thermistor
RT? sense the relative temperature of the heat
exchanger assembly. These thermistors provide
temperature feedback to monitor the internal
temperature of the cooling vessel and temparattre
of the external air. As the thermistors are heated,
a polential drop occurs across each thermistor propor-
tional te the increase in temperature. These
potential differences are monitored by an energy sense
comparator on energy control card AZALAG. If the
relative potential difference exceeds a set value
an OVERTEMP instruction is sent to fail logic
circuitry on control card ALA3. A FAIL DISPLAY signal
is generated and inputted to display assembly AZALA3
producing a fail indication in the eyepiece assembly
{blinking red]}.

A steady red light in the eyepiece assembly occurs
whenever the laser output energy is below a set value.
The output energy Jevel is sensed by an energy sense
dicde located in the optics of the LD/R. Low laser
output energy sensed will result in an ENERGY ERRGR
signal (not shown) being developed which will
automatically raise the PFN voltage. When laser
energy cannot be adjusted within limits an ENERGY
FALID signal is generated. A FAIL DISPLAY instruction
is sent to the eyepiece display (steady red)
indicating low laser output.
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POWER GENERATION FUNCTIONAL

System battery (+24 V) power is routed to the LVPS
Drive module when power relay AlAIWIK1 is erergized
by closing the power switch AlLAIWIST, The LVPS
Orive module filters the battery power for use in
developing Tow wvoltage power for the sysfem and
provides drive to the transmitter cooling fhns and
simmer power supply {not shawn). '

The pre-regulator drive circuits on the power supply
control card provide drive to the switchisg pre-
requlator in the LYPS Orive module. This actidn turns
on the DC-to-DC converter. Yoltage sense g;rcuits
then control the pre-regulator drive which rdgulates
the output of the converter, +24 VDL is rouﬁﬁed via
cable ALALWIPL t¢ the transceiver assembly fah power
circuit. +15 YDC is routed to the tranjceiver
assembly energy diode circuit as a reference yoltage
and to power the receiver circuit, -15 ¥DC is routed
toe the transceiver assembly as a reference yoltage
for generation of 450 V¥DC. +5 VDL s distributed
to the transceiver assemhly to heat the cavity
thermistor,

+5 ¥ and 315 VYDC are also distributad from the LVPS
to contral card ALAY and to LD/R test conmector 141
for direct measurement by the fault locator., Drive
signals, @A START DRIVE and PB START DRIVE, frm power
supply control card AlAIAL alternmately turn-on and
aff PFN power supplies ALAIWIA3 and ALALWIAL until
power output is built up to %00 WDC. This voltage
is routed to the transceiver assembly PFN  (pulse
forming network).
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