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WARNI NG

Engine cooling system runs under pressure and at very high tenperatures. If filler
cap is taken off before pressure is set free, scalding coolant will blow out. Due to
high tenperature of coolant bad burns can occur if contact is made with skin

Do not touch any part of the exhaust system while engine is running. You can get
badly burned. [If the engine has just been shut off, wait until the exhaust system
has time to cool down before doing any work.

Because of their higher power, 24 volt systems are more dangerous than 6 or 12 volt
systems. Do not let a hot wire touch metal parts of the truck at any time. Flash
testing by striking a hot wire against a ?round will cause an arc that can destroy the
| ead connector and possibly the lead itself.

Accidental contact of metal tools between positive (+) battery or starter termnal will
cause burns on the hand, damaged tools, truck electrical conponents and batteries.
?helbattepy can explode spraying acid and sharp fragments that can cause serious or
atal injuries.

nly properly trained personnel should performtest on 115 volt system The voltage
present in 115 volt system can cause severe or fatal electric shock

Take off battery ground cable before working near or touching fan. This will make
sure that the engine will not be started by accident. Use a rag when touching fan
bl ades because edges on blades can cause cuts.

Eye shields must be worn when using conpressed air. Eye injury can occur if eye
shields are not used
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Truck, Mintenance, Earth
Boring and Polesetting M7 64 2320- 00- 937-5980
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2320-209-20-3-1, 27 May 1981; TM 9-2320-209-20-3-2, 27 May 1981; TM 9-2320-209-20-3-3, 27 May 1981; and
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REPORTING OF ERRORS AND RECOMMENDING IMPROVEMENTS

You can help inprove this manual. |f you find any mstake or if you know
of a way to inprove the procedure, please let us know. Mil your letter,
DA Form 2028 (Recommended Changes to Publication and Blank Forns), or
DA Form 2028-2 located in the back of this manual direct to: Commander,
U.S. Arny Tank Autonotive Materiel Readiness Conmand, ATTN:. DRSTA-
MBT, Warren, Mchigan 48090. A reply wll be furnished to you.
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CHAPTER 1

GENERAL INFORMATION

1-1. SCOPE. This volune tells you how to do troubleshooting at the organizational

| evel of maintenance. The anount of troubl eshooting you can do is based on what
the Miintenance Allocation Chart says you can fix. Because of this, the only trouble
fs.yrrpt ons you will find here are those that could be caused by faulty things you can
X

1-2. ORGANI ZATI ON. This volunme has the information you will need to troubl eshoot

the truck. eI!s you how to use the information in the other chapters of
this volume to find what is wong with the truck, and what you nust do to fix it.

has a procedure that takes you step-by-step through a sanple trouble-
fs.hooti ng procedure and shows you how to use the information to find the trouble and
X it.

1-3. TROUBLESHOOTI NG APPROACH . In order to find out what is causing the
problemin the truck, you nust use a good approach. A good approach just neans a
way of doing troubleshooting so you can find the problemand not get confused or |ost.
The following chapter describes how you can use the materials in this volume to

troubl eshoot with a good approach.

1-1/(1-2 bl ank)
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CHAPTER 2
TROUBLESHOOTING APPROACH

2-1. GENERAL APPROACH. This chapter gives you instructions on how to use the
troubl eshooting material to help you find and tix the trouble. In every system of

the truck there can be faults or problems which will cause certain synptoms. Synp-
toms can be such things as unusual noise, vibration, or even conplete failure of a
system This volume gives information for each systemon which you can do troubl e-
shooting to find faults and fix them Before you troubl eshoot a system you should

| ook at the troubleshooting indexes which will lead you to the information you need to
hel p make your troubl eshooting faster and easier. [If you follow the instructions the
right way, you will find those troubles you can fix. But, if you fix something and the
trouble Is still there, it means there is more than one trouble. If this happens, start
all over again to find the other trouble.

2-2. TROUBLESHOOTI NG | NDEX. The troubl eshooting index, and instructions on
how to use it are in[chapter 3. ] Go to this index first because it tells you where to
find troubleshooting roadmaps, fault synptom indexes, summary troubl eshooting
charts and support diagrams for each system

2-3. TEST EQUI PMENT PROCEDURES | NDEX . The test equipment procedures index,
and instructions on how to use it are in[chapter 4] This index tells you where to find
el ectrical and mechanical tests which gou can use to do your troubleshooting. It also
tells you what equipnent you will need to do the tests. If you have a STE/ICE
(Sinplified Test Equi pment/Internal Conmbustion Engine) Set (NSN 4910-00- 124- 2554),
ou may use it, where applicable, to do your troubleshooting. Refer to
M 9-4910-571-12 & P

2-4. TROUBLESHOOTI NG ROADMAPS. Troubl eshooting roadmaps for each system are
in[Chapter 5] |f the systemis made up of subsystens, these subsystems are also on
the roadmap. Under the subsystemis a list of things which are the nost |ikely causes
of a fault synptomin that subsystem I|f you have enough skill, you can troubl eshoot
these things on the truck without using the detailed troubleshooting procedures. So

i f you know enough about the truck to work on your own, use the roadmap for the
system with the problem before you check the fault synptom index.

2-5. FAULT SYMPTOM I NDEX. Fault synptom indexes and instructions on how to use
themare in CEagter 6] For each systemof the truck, there is an index which gives
you a list of the fault synptoms for that system The index also tells you where to
find the detailed troubleshooting procedures and what resources (tools/people) you
need to do each procedure.

2-6. SAVPLE TROUBLESHOOTI NG PROCEDURE. A sanple troubl eshooting procedure

IS in_ This sanmple procedure will help you see the way detailed trouble-
shooting procedures are to be used.

2-1/( 2-2 bl ank)
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CHAPTER 3
TROUBLESHOOTING INDEX

3-1. GENERAL. This chapter has a troubl eshooting index which covers every system
of the truck on which you can do troubleshooting. The index tells you where to find
all the other information you need to do your troubleshooting procedures.

3-2. INDEX. The troubleshooting index (fig. 3-1) is divided into five colums that
list systems, troubleshooting roadmaps, fault sfvnptorr_s, summrg troubl eshootin
procedures, and system support diagrams. The following breakdown tells you wnat
I's in each colum.

a. System Colum. This colum gives a list of systems on the truck for which
troubl eshooting can be done at the organizational maintenance |evel.

b. Troubl eshooting Roadmaps Colum. This colum tells you where to find the
troubl eshooting roadmap for each Tisted system These roadmaps are given in

c. Fault Synptom Index Colum. This colum tells you where to find the

troubl eshooting fault symptomindex for each listed system Fault synptom indexes
are given |n

d. Sunmmary Troubl eshooting Procedures Colum. This colum tells you where to
find the sunmary troubleshoofing procedure for each |isted system Sone systems do
not have sunmary troubl eshooting procedures, so the colum wll be left blank for
those systens.

~e. System Support Diagrams Colum. This colum tells you where to find support
diagrans for each Tisted system Sone systems do not have support diagrams, so the
colum will be left blank for those systens.

3-1
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TROUBLE- | FAULT Y SYSTEM
SYSTEM SHOOTING SYMPTOM SHOOTING SUPPORT
ROADMAPS | INDEXES | PROCEDURES| DIAGRAMS
1 ENGINE [Figure 5-11 Table 6-1 Figure 9-
2 | cLutcH [Figure 5-2 [Table 6-21 [Figure 12-1]
3 FUEL [Eigure 5-3] [Eigure T4-1] [Eigure 15-T]
4 EXHAUST [Eigure 5-4] [Tahle 6-2 [Eigure 18-T
5| COOLING [Figure 5-5] [Table 6-5 [Eigure 22-1
6 | ELECTRICAL [Table 6-6 Figure 26-1 Figure 27-1
7| TRANSMISSION [Figure 5-7] [Table 6-71 Figure 32-1
8 TRANSFER Figure 5-8 Table 6-8 Figure 34-1
9 | PROPELLER SHAFT Figure 37-1 Figure 38-1
0| FRONT AXLE [Figure 5-10] [Table 6-10 Figure 40-1
11 | REAR AXLE [Table 6-11] Figure 43-1
12 BRAKES Figure 5-12 [Table 6-12 Figure 45-1 Figure 46-1
13| WHEELS [Figure 5-13 [Table 6-13]
14 STEERING [Figure 5-14] [Table 6-14] Figure 53-1 Figure 54-1
15| SPRINGS AND SHOCK ABSORBERS [Eigure 5-15] [Table 6-15 Figure 56-1
16 DUMP BODY [Figure 5-16l Figure 58-1 Figure 59-1
17| WATER TANK BODY [Figure 5-17] Figure 62-1 Figure 63-1
18 | FUEL TANK BODY M49A1C [Figure 5-18 Figure 66-1 Figure 67-1
19 | FUEL TANK BODY M49A2C Figure 70-1 Figure 71-1
20 | EARTH BORING MACHINE M764 [Figure 5-20 Figure 74-1 Figure 75-1
il FRONT WINCH [Figure 5-21 [Table 6-21] Figure 78-1
2 | EARTH BORING MACHINE REAR [Figure 5-22 [Tahle 6-22]
WINCH
23 | PIPELINE CONSTRUCTION TRUCK [Figure 5-23
REAR WINCH

% ENGINE COOLANT HEATER [Table 6-24] Figure 83-1 Figure 84-1
2% FUEL BURNING PERSONNEL HEATER [Figure 5-25 Figure 88-1 Figure 89-1
% | HOT WATER HEATER [Eigure 5-26] Figure 92-1
21| DEEP WATER FORDING KIT [Table 6-27] Figure 95-1 Figure 96-1
28| NON ELECTRICAL GAGES [Figure 5-28 [Table 6-28] Figure 99-1 Figure 100-1

3-2

Figure 3-1.

Troubleshooting Index
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CHAPTER 4
TEST EQUIPMENT PROCEDURES INDEX

4-1. GENERAL. This chapter has a test equipment procedures index which tells you
where to find the tests you need to do your troubleshooting.

4-2. INDEX. The test equipment procedures index is divided into three colums that
list test equi ﬁmant, tests, and figure numbers. The follow ng breakdown tells you
what is in each colum.

a. Test Equipnent Colum. This colum tells you what kind of equipment you
need to d0 your troubleshoofing tests. For all electrical tests, a nultinmeter is used.
The multineter can be any one of three nodels fielded for your use. These models
are given in the test equipnent colum. For mechanical tests, test equipment is also
given, along with the part nunmber of the equipnent.

b. Tests Colum. This colum tells you what tests are given in this manual. Next
to each piece of test equipnent are listed the tests that Kou can do with that equip-
nment. This colum also gives troubleshooting tests which can be done without using
test equipnent.

c. Figure Colum. This colum tells you where you can find the tests in this
manual . " The first Test given is the DC Voltage test. The figures given for this test
are 28-2, 28-8, and 28-14. Three figures are given for each multineter test because
there are three nultimeter nodels.

4-1
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TEST EQUIPMENT

MULTIMETER
AN/URM-105C
SIMPSON 160
TS-352B/U

TESTS FIGURE
1. DC Voltage 28-2,28-8,28-14
2. AC Voltage 28-3,28-9,28-15
4. Continuity 28-5,28-11,28-17
5. Short 28-6,28-12,28-18

Fuel Tank Pump Pressure 16-5
GAGE-fuel system pressure
P/N 11600036
Flame Heater Fuel Pump 16-1
Fuel Filter Body 16-2
Flame Heater Nozzle 16-3
Fuel Lines and Fittings 16-4
Thermostat 23-1
Compressed Air Lines Leakage 49-1
Master Cylinder Leakage 49-2
Air Governor Adjustment 49-3
Hoist Control Linkage 57-6
Hoist Control Box 57-7
Control Linkage Woodroof 57-8
Keyed Shaft
Heater Fuel Line Clog 85-1
Heater Fuel Pump 85-2

4-2

Figure 4-1. Test Equipment Procedures Index
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CHAPTER 5
TROUBLESHOOTING ROADMAPS

5-1. GENERAL. This chapter gives troubleshooting roadmaps for every system of

the truck for which ?/ou have detailed troubl eshooting procedures.
through 5-28 cover all the roadmaps for the detailed procedures.

5-2. ROADMAPS. Each roadmap gives a list of things which are nost likely to cause
a fault sgrrptomln a systemor subsystem At least one of the itens [isted will be
found to be bad when you do the detailed troubl eshooting procedures for that system

5-1
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ENGINE SYSTEM

- Oil filter gaskets

|~ Oil filter drain plug

“Oil pan drain plug

— Transfer mounts
["Rear engine mounts
|~ PillOW block

— Propeller shaft

== Universal joints

Figure 5-1. Troubleshooting Roadmap, Engine System

CLUTCH SYSTEM

Pedal free play

Figure 5-2. Troubleshooting Roadmap, Clutch System
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FUEL SYSTEM

— Fuel lines and fittings

" Primary, secondary, and
final fuel filter bodies

~Primary, secondary, and
final fuel filter elements

[~ Air in fuel system

- Fuel tank pump

[~ Accelerator linkage
"Exhaust system

" Flame heater nozzle

- Flame heater fuel pump

"Flame heater fuel filter

== Accelerator return spring

Figure 5-3. Troubleshooting Roadmap, Fuel System

TA 115213
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EXHAUST SYSTEM

- Exhaust manifold

"Exhaust manifold to
turbocharger pipe

" Turbocharger
" Tailpipe

["Cab floorboards
and firewall

[Exhaust manifold to muffler
pipe

“Muffler

— Exhaust manifold to bypass
valve pipe

5-4

Figure 5-4. Troubleshooting Roadmap, Exhaust System
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COOLING SYSTEM

“Water pump drive belts

“Water pump drive belt
adjustment

— Water pump
" Coolant hoses
" Radiator cap

— Coolant

—Ffhermostat

Figure 5-5. Troubleshooting Roadmap, Cooling System

TA 115215
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ELECTRICAL SYSTEM

STARTER
S/S

— Starter motor

— Mechanical
linkage

- Starter switch
rod

— Switch assembly
on starter

— Magnetic starter
relay

— Front harness

CHARGING
S/S

— Generator (25 amp)
— Armature

— Field

— Residual voltage

— Generator/regulator
cable

— Battery/regulator
cable

— Voltage regulator
— Alternator (60 amp)
— Field Cable 1

—Output terminal
(stator)

-Ground circuit

— Accessory switch

— Front harness

BATTERY
S/S

l— Batteries

r—— Generator

b Alternator

b— Cables

— Front harness

Figure 5-6. Troubleshooting Roadmap, Electrical System (Sheet 1 of 5)
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ELECTRICAL SYSTEM

LIGHTING
S/s

- Light switch
— Dimmer switch

— Turn signal
control assembly

—- Stoplight switch
— Truck receptacle
— Front harness
—— Rear harness

= Trailer connector
cable

= Trailer wiring

l— Lamp housing

e Lamp

DIRECTIONAL SIGNAL
S/s

— Turn signal
controi assembly

p— Flasher

b Light switch
— Front harness
— Rear harness

— Lamp housing

— Lamp

INSTRUMENTS
AND
GAGES

S/s

— Fuel level
gage

— Temperature
gage

Fa S vy
p— Il Pressure

gage

— Battery-gen.
indicator

j—>Sending unit
f— Accessory switch

— nstrument
harness

Figure 5-6. Troubleshooting Roadmap, Electrical System (Sheet 2 of 5)

TA 115217
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ELECTRICAL SYSTEM

HORN
SIS

— Horn
(elect./air)

— Circuit breaker

“Solenoid
(air horn)

— Horn button
assembly

— Front harness

LOW AIR WARNING
BUZZER
SIS

== Low air
warning buzzer

b Air switch

— Front harness

5-8

Figure 5-6. Troubleshooting Roadmap, Electrical System (Sheet 3 of 5)
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ELECTRICAL SYSTEM

FUEL PUMP/
MANIFOLD
HEATER
S/S

[ Fuel pump

[ Front harness
" Rear harness
- Fuse

FManifold
heater

=L_Lead 55

Figure 5-6. Troubleshooting Roadmap, Electrical System (Sheet 4 of 5)

TA 115219
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ELECTRICAL SYSTEM

= Lamp housing
b— Lamp

p—\/an body
harness

— Harness to
batteries

- Circuit breaker
— Lead 38/400
e |_ead 90

—— Dome light
switch

~—— Heater fuel
pump

— Lead 25

— Converter

— Lamp housing
— Lamp

— Dome light
switch

— Ventilator blower

— Converter

— Venﬁlator Blower

L Power output
receptacle

VAN BODY VAN BODY ;’ggggﬁ;g? WINTERIZATION
24 VOLT 115 VOLT HEATER KIT
S/s S/s S/S S/S
— Light switch t— Van body e Heater — Lead between
harness resistor power plant
= Front harness heater control
—— Circuit breaker — Heater control box and fuel
— Rear harness switch pump

== Circuit breaker
—= Blower motor
b— Lead from
control switch
to blower motor

— ‘‘Y’’ connector lead

— L ead from truck
circuit breaker

— Truck circuit
breaker

~— Front harness

—— Power plant heater
control box

b— Lead 400
— Lead from fuel
pump to

personnel heater
control box

F. Personnel heater
control box

— Emergency
switch

— Front hanress

L Heater fuel

pump

Figure 5-6. Troubleshooting Roadmap, Electrical System (Sheet 5 of 5)
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TRANSMISSION SYSTEM

[~ Transmission casing
" Transmission cover plates
- Power takeoff mount

" Clutch linkage

= Clutch pedal freeplay

Figure 5-7. Troubleshooting Roadmap, Transmission System

TRANSFER SYSTEM

" Transfer casing
" Transfer seals
" Transfer gaskets

[~ Mounting bolts for
gaskets

~Transfer linkage
[~ Transfer mounts
[“Rear engine mounts

[~ Pillow  block

== Propeller shaft universal
joints

Figure 5-8. Troubleshooting Roadmap, Transfer System

TA 115221
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PROPELLER SHAFT SYSTEM

- Transfer mounts
"Rear engine mounts

["Pillow block

== Propeller shaft universal
joints

Figure 5-9. Troubleshooting Roadmap, Propeller Shaft System

FRONT AXLE SYSTEM

"Wheel bearing adjustment
[~ Steering linkage

~Steering gear end play
and backlash

— Pitman arm
[ Drag link

" Toe-in adjustment

== Shock absorbers

5-12

Figure 5-10. Troubleshooting Roadmap, Front Axle System
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REAR AXLE SYSTEM

— Torque rods

Wheel bearings

Figure 5-11. Troubleshooting Roadmap, Rear Axle System

BRAKE SYSTEM
SERVICE COMPRESSED HANDBRAKE
DIARNE AR S/S
S/S S/S
— Hydraulic fluid = Air hydraulic cylinder Handbrake cable
P Hydraulic lines and hee Air cOmMpressor drive Handbrake brakeshoes
fittings belt .
Brakeshoe retracting
— Master cylinder b— Air compressor drive spring
belt adjustment ) i
b Wheel cylinders Lever retracting spring
—— Compressor pulley
l—— Brakeshoe linings Mandbrake drum
—— Compressed air iines
—— Brakeshoe adjustments and fittings Brakeshoe lever
- . Handhrake linkaae
—— Brakeshoe return —— Air governor adjustment TanCLRanRe Hnkags
springs Air compressor Handbrake adjustment
p— Brake drums
— Air pressure gage
— Trailer brakes

L Warning buzzer

Figure 5-12. Troubleshooting Roadmap, Brake System
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WHEEL SYSTEM

“Wheel bearings
"Wheels

" Toe-in adjustment

“Tire mounting

Figure 5-13. Troubleshooting Roadmap, Wheel System

STEERING SYSTEM

" Steering column

" Steering linkage

— Pitman arm

[ Drag link

["Front wheel bearings

" Toe-in adjustment

—Shock absorbers

5-14

Figure 5-14. Troubleshooting Roadmap, Steering System
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SPRING AND SHOCK ABSORBER SYSTEM

" Front and rear leaf
springs

["Front and rear U-bolts

" Front and rear axle
center

" Torque rods

~ Spring seat bearing freeplay

= Wheel bearings

Figure 5-15. Troubleshooting Roadmap, Spring and Shock Absorber System

DUMP BODY

[ Dump control propeller shaft
universal joints

["Hoist hydraulic lines and
fittings

“Hoist control linkage
[ Transmission power takeoff
[ Hoist control box

~Control linkage woodruff
keyed shafts

-  Hoist control valve

Figure 5-16. Troubleshooting Roadmap, Dump Body

TA 115225
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WATER TANK BODY

| Delivery pump drive shafts

“Delivery pump drive shaft
universal joints

[ Delivery pump drive chain
-Power takeoff control linkage
~Power takeoff

[ Delivery pump strainer

| Discharge valve control
cables

== Discharge valve tubes

Figure 5-17. Troubleshooting Roadmap, Water Tank Body

TA 115226
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FUEL TANK BODY (M49A1C)

| Segregator filter

["Delivery pump pressure

[ Meter screen

| Discharge valve cable

| Discharge valve tubes

=Discharge valve screen

Figure 5-18. Troubleshooting Roadmap, Fuel Tank Body (M49A1C)

FUEL TANK BODY (M49A2C)

" Fusible link

| Delivery pump propeller
shaft

| Delivery pump propeller
shaft universal joints

|— Segregator filter

" Delivery pump pressure

[ Meter screen

| Delivery valve cable

| Discharge valve tubes

= Discharge valve screen

Figure 5-19. Troubleshooting Roadmap, Fuel Tank Body (M49A2C)

TA 115227
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EARTH BORING MACHINE (M764)

EARTH BORING

SIS

Power divider

Earth boring machine
propeller shafts

Earth boring machine
propeller shaft universal
joints

Power divider and power
takeoff control linkage

Vertical drive chains

Vertical drive chain
adjustment

Horizontal drive chains

— Horizontal drive chain

adjustment

OUTRIGGER
SIS

—= Hydraulic pump propeller
shaft

—— Hydraulic pump propeller shaft
universal joint

L Qutrigger hydraulic lines

and fittings

5-18

Figure 5-20. Troubleshooting Roadmap, Earth Boring Machine (M764)
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FRONT WINCH

== Front winch drive shaft

== Power takeoff control
linkage

—— Drag brake adjustment

Figure 5-21. Troubleshooting Roadmap, Front Winch

EARTH BORING MACHINE REAR WINCH

~“Winch drive chain

“Power takeoff drive shaft
universal joints

~Power takeoff control linkage

~“Power divider control linkage

== Winch control shift lever

Figure 5-22. Troubleshooting Roadmap, Earth Boring Machine Rear Winch

TA 115229
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PIPELINE CONSTRUCTION TRUCK REAR WINCH

— Winch drive chain

— Power take-off drive
chain sprocket

— Power take-off
control linkage

— Rear winch
control linkage

= \\inch control
shift lever

Figure 5-23. Troubleshooting Roadmap, Pipeline Construction Truck, Rear Winch

TA 115230

5-20



TM 9-2320-209-20-2-1

ENGINE COOLANT HEATER

=" Heater fuel pump
= Heater fuel line

= Heater fuel filter

f=== Heater coolant hoses

Figure 5-24. Troubleshooting Roadmap, Engine Coolant Heater

FUEL BURNING PERSONNEL HEATER

= Heater fuel filter

= Heater ducts

— Heater control cable
= Heater fuel line

— Diverter ducting adapter
= Diverter duct

=== Heater air control cable

= Defroster control cable

Defroster ducts

Figure 5-25. Troubleshooting Roadmap, Fuel Burning Personnel Heater

TA 115231
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HOT WATER HEATER

— Shutoff cocks
— Defroster air duct
[ Heater to air diverter duct

I Heater switch lead

b Blower motor lead

Figure 5-26. Troubleshooting Roadmap, Hot Water Heater

DEEP WATER FORDING KIT

== Crankcase breather air Air compressor air
inlet hose inlet hose
I Air tube assembly == Air compressor drive
belt

I— Air cleaner assembly

Transmission clutch

I Diesel fuel housing
b= Fuel system = Compressed air lines
extension tube and fittings

b— Control cable

Figure 5-27. Troubleshooting Roadmap, Deep Water Fording Kit

TA 115232
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NON-ELECTRICAL GAGES

SPEEDOMETER TACHOMETER
S/S S/S

I Gage end of speedometer —— Gage end of tachometer
cable cable )
Transfer end of speedometer Drive adapter end of tachometer
cable cable

== Speedometer cable housing = Tachometer cable housing

— Speedometer cable core I Tachometer cable core and

key '

= Speedometer cable key

P Speedometer cable
—— Tachometer cable

Speedometer gage

&= Tachometer gage

Figure 5-28. Troubleshooting Roadmap, Non-Electrical Gages
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CHAPTER 6
FAULT SYMPTOM INDEXES

6-1. GENERAL. This chapter gives troubl eshooting fault synptom indexes for every
systemof the truck for which you have detailed troubl eshooting procedures. These
I ndexes are in table form through 6-28) which gives you a quick way to
check what material you have to use to do your troubleshooting.

6-2. INDEXES. Each index is divided into colums which give you information you
need to help you do troubleshooting procedures. The follow ng breakdown tells you
what is in each colum.

a. Subsystem Colum. If the main systemis divided into subsystens, the sub-
systems wilT be Tisted in this colum.

b. Synptom Colum. This colum lists the synptons, or problens for which
detai | ed troubleshoofing procedures are given.

c. Summary Columm. This colum tells you where to find the summary trouble-
shooting procedures for each synptom

d. .Detailed Colum. This colum tells you where to find the detailed trouble-
shooting procedure for each synptom

e. Persons Colum. This colum tells you how many people are needed to do the
troubl eshooting procedure.

f. Special Tools Colum. Any tools needed to do the troubleshooting procedure
whi ch are not 1ncTuded rn your comon tool kit are listed in this colum.

g. Standard Tools Colum. A dot in this colum neans that tools found in your
common fool kit are needed to do the troubleshooting procedure.

h. Materials Colum. This colum tells you what materials are needed to do the
t roubl eshoofing procedure. These materials and how they will be issued will be
deci ded by your maintenance officer.

i. Time Colum. This colum tells you how nuch time you will need to do the
dfeft.a||ed froubleshooting procedure. The tinme will be decided by your maintenance
of ficer.

6-1
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TABLE 6-1. ENGINE SYSTEM

TS PROCEDURE

RESOURCES REQ'D

6-2

TEST EQUIPMENT
SUBSYSTEM SYMPTOM SUMMARY DETAILED o] 4
3 « g
- g =
Q39 =
Nl o 24 -y
=le8 <3l q|2
ol = ri=d I =
LUBRICATION 1. Low oil pressure [Figure 9-1 1 —
2. Engine uses more oil [Eigure 9-1| 1 —
than normal
DRIVELINE 3. Clunking noise heard [Eigure 9-2| Figure 10-1_| 1 — .
MOUNTING during acceleration on
all trucks except M36A2
and M342A2
4. Clunking noise heard [Eigure 10-2_ 11 — .
during acceleration on
trucks M36A2 and
M342A2
TABLE 6-2. CLUTCH SYSTEM
TS PROCEDURE RESOURCES REQ'D
TEST EQUIPMENT
7}
SUBSYSTEM SYMPTOM SUMMARY DETAILED " 8 &J
21 2q < |z
8 o =1 2 & ]
=18 I E
al|l&rF 7 =l 21]F
—— 1. Truck creeps when [Figure 12-1] [(Figure IT-1 1 — .
clutch pedal is pressed
—— 2. Clutch drags, slips, or [Eigure 12-1] Figure 11-2 | 1 — L4
does not engage
TA 115235



T™™M 9-2320-209-20-2-1

TABLE 6-3. FUEL SYSTEM

TS PROCEDURE RESOURCES REQ'D
TEST EQUIPMENT
SUBSYSTEM SYMPTOM SUMMARY DETAILED 2 2
2 z < | =
o129 ol w
“ulo zd w
| @ <ol Z|=
al|l&F !',') E s|F
—_— 1. Engine cranks but does Figure 141 Figure13-1 | 1 —_— ¢
not start
—— 2. Engine lacks power Figure 14°2 Fgoret32 | 1 — .
— 3. Engine runs rough Figure-1472 Floure13'3 | 1 — .
— 4. Poor fuel mileage FlgureF4.2 Figure 134 | 1 —
— ‘5. Engine does not slow Figure 43 Figarer35 | 1 —
down when accelerator
pedal is let go-
—— 6. Engine runs after being Figare14-3 Figure 136 | 1 —
shut off
—_— 7. Engine stalls Figure-T4-2 Figure 137 | 1 e
—— 8. Hard starting Figure-t411 Figure 13°8 _—
TA 115236
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FAULT SYMPTOM INDEX

TABLE 6-4. EXHAUST SYSTEM
TS PROCEDURE RESOURCES REQ'D
TEST EQUIPMENT
SUBSYSTEM SYMPTOM SUMMARY DETAILED ” 8 g
2 ;(-‘ < =
0| =9 ownl &
[77] (5 o Zd - w
i s <8l < |2
al|ounk 5 2=
—_— 1. Exhaust system makes Figure—T8-1, Frgure—T7-1 1 —
noise from horizontal
exhaust system with
muffler
— 2, Exhaust fumes enter Figare—r8-1 Figore 22 | 1 —
cab from horizontal
exhaust system with
muffler
— 3. Exhaust system makes Flgure—1812 FigareT7-3 | 1 —_—
noise from horizontal
exhaust system without
muffler
—_— 4. Exhaust fumes enter Figure182 Flgure 174 | 1 —
cab from horizontal
exhaust system without
muffler
—_— 5. Exhaust system makes Ffgure—8'3 Frgure 17-6 | 1 —_—
noise from vertical
exhaust system with -
muffler i
— 6. Exhaust fumes enter FigureT8'3 Figure 17-6 | 1 —_—
cab from vertical
exhaust system, with
muffler

TA 115237
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FAULT SYMPTOM INDEX

TABLE 6-4. EXHAUST SYSTEM — CONT

TS PROCEDURE RESOURCES REQD
TEST EQUIPMENT
SUBSYSTEM SYMPTOM SUMMARY DETAILED o g g
_.| b
AE 9 S «
0wl o zd w
528 I
al|l wnk ¢'7; E 2|+
—_— . Exhaust system makes Frgure- T84 Figore 17-7 | 1 —
noise from vertical
exhaust system, without
muffier
— . Exhaust fumes enter Figure 184 Figure 1748 | 1 —
cab from vertical
exhaust system, without
muffler
— . Exhaust system makes Figure 18-5 Figare17-9 | 1 —
noise on trucks M60A1,
M50A2, and M50A3
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FAULT SYMPTOM INDEX

6-6

.
TABLE 6-5. COOLING SYSTEM
TS PROCEDURE RESOURCES REQ'D
TEST EQUIPMENT
SUBSYSTEM SYMPTOM SUMMARY | DETAILED [ a 2
2|2 < P
ol <9 gl G|,
|2 (@] Z = Y
€| wg <9Qlkl|=
Wige Ol =|F
— 1. Engine temperature gage Figore—211 Figure20-1 1 |Fan hub puller| e
reads above 200°F while pn 5120-708-
running 3210
— 2. Engine does not reach Figore 211 Figure26'2 | 1 — °
running temperature
165 to 200 F
— 3. Noise coming from engine Figure27-1 Figure20-3 | 2 — e
other than that of normal
running
TA 115239
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FAULT SYMPTOM INDEX

TABLE 6-6. ELECTRICAL SYSTEM
TS PROCEDURE RESOURCES REQ'D
TEST EQUIPMENT
. o
SUBSYSTEM SYMPTOM i = 0
SUMMARY DETAILED - w @ -
(%] w = .
o) = aw
b g o Zz - [T 1Y)
|l 312|128 |%]=
& = T 5 l- =1+
STARTER 1. STARTER MOTOR Figure 26-1 Figure-26-1 2 . °
will not crank engine
CHARGING 2. Charging System Figure 26-2 Figore25-2 | 1] o .
(25 amp)
GENERATOR
has too high or
low charging rate
3. Charging System (60 amp) Figure 26-2 Figure25-3 1 ° L
ALTERNATOR has too
high or low charging rate -
BATTERY 4. BATTERIES go dead Figure 26-3 Figure254 | 1| o o
when truck is parked
over night or a period
of days

TA 115240
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FAULT SYMPTOM INDEX

TABLE 6-6. EILECTRICAL SYSTEM — CONT

SUBSYSTEM

SYMPTOM

TS PROCEDURE

RESOURCES REQ'D

SUMMARY DETAILED

PERSONS

TEST EQUIPMENT

MULTIMETER
HYDROMETER
STANDARD
TOOLS
MATERIALS
TIME

BATTERY

LIGHTING

0

. BATTERIES do not fully

charge or do not hold
a charge

. One HEADLIGHT does

not iight, other
headlight lights_

. Both HEADLIGHTS

An nat linkhe Nelaao
MV UL iYL \JLHITT
truck running lights
light

running lights light

, One or both FRONT

BLACKOUT MARKER
LAMPS do not light,
other truck running
lights light

Figure 26-3 Figure 25'6

Figure 264 Figure 256

Figure 26-4 Figure 257

Figure 26-4 Figure 25-8

Figure 26-5 Figure 25-9

-

6-8
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FAULT SYMPTOM INDEX

TABLE 6-6. ELECTRICAL SYSTEM — CONT

TS PROCEDURE RESOURCES REQ'D
TEST EQUIPMENT

SUBSYSTEM SYMPTOM
SUMMARY DETAILED

PERSONS
MULTIMETER
HYDROMETER
STANDARD
TOOLS
MATERIALS
TIME

"LIGHTING 10. One or both front Figure 26-5 Figure 25-10 | 4
PARKING LIGHTS )
do not light, other
-truck running

lights light

11. One rear SERVICE Figure 26-6 Figure25-{1 | 2| o .
STOPLIGHT does
not light, other
stoplight lights

12. Both SERVICE Fi )
gure 26-6 Figure 2512 2 .
STOPLIGHTS do *

not light, other
truck running
lights light

13. One BLACKOUT Figure 26-6 Fingzsﬁ 3 2 ° °
STOPLIGHT does
not light, other
blackout stoplight
lights

TA 115242
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FAULT SYMPTOM INDEX

TABLE 6-6. ELECTRICAL SYSTEM — CONT

SUBSYSTEM

SYMPTOM

TS PROCEDURE

RESOURCES REQ'D

SUMMARY

DETAILED

PERSONS

TEST EQUIPMENT

MULTIMETER
HYDROMETER
STANDARD
TOOLS
MATERIALS
TIME

LIGHTING

14.

15.

16.

17.

Both BLACKOUT
STOPLIGHTS do
not light, other
truck running
lights light

One or both SERVICE
TAILLIGHT LIGHTS
do not light, other
truck running lights
light

One or both rear
BLACKOUT MARKER
lights do not light,
other truck running
lights light

One lamp dim,
flickering or lamps
that work sometimes

Figure 26-6

Figure 26-7

Figure 26-7

Figure 26-8

Flgure 25-14

Figure 25-15

Figure-25-16

Figure 25-17

N
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FAULT SYMPTOM INDEX

TABLE 6-6. ELECTRICAL SYSTEM — CONT
TS PROCEDURE RESOURCES REQ'D
TEST EQUIPMENT
- o
SUBSYSTEM SYMPTOM w ,"'_J a W
SUMMARY DETAILED " " E o 2
A ENEERE
€13 |2 (28 |5|2
glslz|BR Is|F
LIGHTING 18. All or many truck Figure 26-8 Figure2518 [ 1| o .
running lights dim,
flicker, or work
sometimes
19. Lamps burn out Figure 26-8 Fiqure 25-19 1 i i
too often
20. All or many truck Figure 26-8 Figure2520 | 1| o )
running lights do
not light
21. One or more TRAILER Figure 269 | Figure2521 | 2| o o
SERVICE or BLACKOUT
STOPLIGHTS do not
light, all other truck
lights light
'TA 115244
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FAULT SYMPTOM INDEX

TABLE 6-6. ELECTRICAL SYSTEM — CONT

SUBSYSTEM

TS PROCEDURE

RESOURCES REQ’D

SYMPTOM

SUMMARY

DETAILED

PERSONS

TEST EQUIPMENT

MULTIMETER
HYDROMETER
STANDARD
TOOLS
MATERIALS
TIME

LIGHTING

DIRECTIONAL

22

23.

24,

25.

26.

One or more TRAILER
LIGHTS do not light,
{except SERVICE and
BLACKOUT STOPLIGHTS).
All other truck running
lights light

One CONTROL ASSEMBLY
DIRECTIONAL SIGNAL
LAMP does not light

None of the CONTROL
ASSEMBLY DIRECTIONAL
SIGNAL LAMPS light,

other truck lights light

When EMERGENCY
FLASHER or TURN
SIGNAL LAMPS are
selected, lamps do not
flash or flash at slow
and uneven rate

TURN SIGNALS do
not light in one

or more positions

of control assembly
directional signal lever,
all other truck lights
light

Figure 26-9

Figure 26-10

Figure 26-10

Figure 26-10

Figure 26-10

Figare2522

Figure—25:-23

Flgure-25-24

Flgure-26-25

Figure 2526

N

6-12
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FAULT SYMPTOM INDEX

“ABLE 6-6. ELECTRICAL SYSTEM — CONT

SYMPTOM

TS PROCEDURE

RESOURCES REQ'D

PERSONS

TEST EQUIPMENT

R

HYDROMETER
STANDARD

MULTIMETE
TOOLS

MATERIALS
TIME

SIGNAL

IAND GAGES

WARNING

DIRECTIONAL

INSTRUMENTS |

28.

N)
©

30.

31.

32.

33.

. CONTROL ASSEMBLY

WIS VLS

DIRECTIONAL SIGNAL
LAMP does not flash, rest
of directional signal
system works

FUEL LEVEL GAGE
does not work. All
other gages work

OIL PRESSURE GAGE
does not work, all

other gages

work

BATTER-GENERATOR
INDICATOR does not
work, all other gages
work

No gages work

HORN does not work

. LOW AIR WARNING

BUZZER does not work

Figure 26-10

Figure 26-11

Figure 26-11

Figure 26-11

Figure 26-11

Figure 26-11

Figure 28-12

Figure 26-12

Figure25-27

Figure 2528

Figure25-29

Fifare 2530

Figure—25-31

Fibure 25:32
Figore26-33

Figare 25-34

-

-
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FAULT SYMPTOM INDEX

6-14

TABLE 6-6. ELECTRICAL SYSTEM — CONT
TS PROCEDURE RESOURCES REQ'D
TEST EQUIPMENT
o [a a4
SUBSYSTEM SYMPTOM w | &= |a 0
SUMMARY DETAILED | | & G| e 2
gl 2 ]9 2o |z
» = s z d W
=12 19128 2]z
dls |z |6GE |=s|F
FUEL PUMP/ 35. FUEL PUMP does Figure 26-13 | Figure2535 | 1| o .
MANIFOLD not work
HEATER
36. ENGINE MANIFOLD Figure 26-13 Figure25-36 |1 | o
HEATER does not
work
VAN BODY 37. NO 24-VOLT equipment | Figure 26-14 Flgure2s37 [ 1|
24 VOLT works
38. 24 volt DOME LIGHTS | Figure26-14 | Figare2538 | 1| ® °
do not work
39, HEATER FUEL PUMP | Figure26-14 | Figare2539 |1 | o *
does not work ‘
TA 115247,
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FAULT SYMPTOM INDEX

TABLE 6-6. ELECTRICAL SYSTEM — CONT
TS PROCEDURE RESOURCES REQ'D
TEST EQUIPMENT
. m ~
SUBSYSTEM SYMPTOM w | E | g 0
SUMMARY DETAILED [ w o~ -
i/ w = < <
% E @] ow a
zl s 12128 |5z
gl =z |6BR |S]|F
VAN BODY 40. One DOME LIGHT Figure 26-15 Figure 55510 1 ° °
115 VOLT does not work, other
DOME LIGHTS work
41. All DOME LIGHTS Figure 26-15 Flgure 2541 1 . 'Y
do not work
42. No power at POWER Figure 26-15 | Figure2542 | 1| o .
OUTPUT RECEPTACLE
43, No power available Figure 26-15 Figure2543 | 1] o .
when CIRCUIT
BREAKER is turned on
TA 115248
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FAULT SYMPTOM INDEX

TABLE 6-6. ELECTRICAL SYSTEM - CONT

TS PROCEDURE RESOURCES REQ'D
TEST EQUIPMENT
- o
SUBSYSTEM SYMPTOM SUMMARY DETAILED I..I_.l E o !
w| W g E <
2 b= o o v o
8 |: c |z2|w]ly
AELEREIHE
al = T 2= =
VAN BODY 44. 115 volt AC Figure 26-15 Figure 25-44 1] | . .
115 VOLT VENTILATOR
BLOWER does
not work
HOT WATER 45. HOT WATER Figure 26-16 [Eigure 25-45 11] . .
HEATER PERSONNEL HEATER
DEFROSTER operates
in “HI” position only
46. HOT WATER Figure 26-16 [Eigure 25-46 11 . .
PERSONNEL HEATER
DEFROSTER operates
in “LO" position only
47. HOT WATER HEATER Figure 26-16 | [Figure 25-47 | 11 . .
BLOWER does not
operate in either blower
position

TA 115249
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FAULT SYMPTOM INDEX

TABLE 6-6. ELECTRICAL SYSTEM — CONT

TS PROCEDURE RESOURCES REQ'D

TEST EQUIPMENT

[oed
SUBSYSTEM SYMPTOM il [ »
SUMMARY DETAILED b~ w P |
4 N R ES E
SIE |2 124 |&
gl=21c 122 |51z
A ERER A EHE
HOT WATER 48. HOT WATER Figure 26-16 [Figure 25-48 | 1] . .
HEATER PERSONNEL HEATER
does not turn off when
switch is in “OFF*
position
WINTER- 49. Only one CONTROL Flgure 26-17 ME L .
IZATION BOX will operate the
KIT HEATER FUEL PUMP
50. Neither CONTROL BOX Figure 26-17 [Eigure 25-50 | 11 . .
will operate the HEATER
FUEL PUMP

TA 115250
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TABLE 6-7. TRANSMISSION SYSTEM

TS PROCEDURE

RESOURCES REQ'D

TEST EQUIPMENT
SUBSYSTEM SYMPTOM SUMMARY DETAILED
— 1. Transmission leaks oil Figure 32-1 Figure 31-1 1 —
— 2. Transmission gears grind Figure 32-1 Figure 31-2 1 —
when shifting
TABLE 6-8. TRANSFER SYSTEM

TS PROCEDURE

RESOURCES REQ'D

TEST EQUIPMENT
SUBSYSTEM SYMPTOM SUMMARY DETAILED
I 1. Transfer leaks oil Figure 34-1 Figure 33-1 — .
-— 2. Transfer is hard to Figure 34-1 Figure 33-2 |1 — .
shift, or popsout of
gear
— 3. Clunking noise heard Figure 34-1 Figure 33-3 1 — .
during acceleration on
trucks M36A2 and
M342A2
I 4. Clunking noise heard Figure 34-1 Figure 33-4 | 1 — .
during acceleration on
al | trucks except M36A2
and M342A2

6-18
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FAULT SYMPTOM INDEX

TABLE 6-9. PROPELLER SHAFT SYSTEM

TS PROCEDURE

RESOURCES REQ'D

TEST EQUIPMENT

0
o
<
o
e
g
2

SUBSYSTEM SYMPTOM SUMMARY DETAILED ol
|
g < n [7,)
pllocd o
"4 e o
wilaO O
afl vk -
—_ 1. Clunking noise heard Figure 37-1 Figure 36-2 1 — .
during acceleration on
all trucks except M36A2
and M342A2
—— 2. Clunking noise heard Figure 37-1 Figure 36-1 1 S .

during acceleration
on trucks
M36A2 and M342A2

TA 115252
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FAULT SYMPTOM INDEX

6-20

TABLE 6-10. FRONT AXLE SYSTEM
TS PROCEDURE RESOURCES REQ'D
TEST EQUIPMENT
7]
SUBSYSTEM SYMPTOM SUMMARY DETAILED ” g :(J
zl < 1z
o9 aunl &
awlo Fa) 2 ~ w
Llao <8lz]z
alarF BRI =2 |F
— 1. Front axle makes noise Figure 40-1 Figure 39-1 1 e ]
— 2. Shimmy Figure 40-1 Figure 39-2 | 1 | Toe-in gage .
— 3. Front tires do not wear Figure 40-1 Figure 39-3 1 Toe-in gage
evenly
TABLE 6-11. REAR AXLE SYSTEM
TS PROCEDURE RESOURCES REQ'D
TEST EQUIPMENT
SUBSYSTEM SYMPTOM SUMMARY DETAILED o g
2|3 <
ol L9 own
nlo 24 w
e |l < O =
w|aO i) =
a|wukF TR =
— 1. Rear axle makes noise —— Figure 42-1 1 Floor jack °
TA 115253
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TABLE 6-12. BRAKE SYSTEM
TS PROCEDURE RESOURCES REQ'D
TEST EQUIPMENT
SUBSYSTEM SYMPTOM SUMMARY DETAILED o ﬂ
vl xc <
2 < o
ol <9 - B
aloa 2 Wlw
123 <8l <|=
e | BF el lF
SERVICE 1. Brake pedal pressure Figure 45-1 Figure 44-1 |1 — .
BRAKES is spongy
2. No braking action Figure 45-1 Figure 44-2 1 — D
3. Trailer brakes do not work Figure 45-1 Figure 44-3 1 — D
when brake pedal is pressed
or hand control is used
4. Brake pedal sinks Figure 45-1 Figure 44-4 1 — D
close to floorboard,
or weak braking
action
5. One brake drags or truck Figure 45-1 Figure 44-5 1 — .
pulls to one side
6. Brakes drag Figure 45-1 Figure 44-6 1 — .
HANDBRAKE 7. Handbrake does not Figure 45-2 Figure 47-1 1 —
hold parked truck
B. Handbrake assembly drags Figure 45-2 Figure 47-2 1 —
after handbrake has been
put down
COMPRESSED 9. Buzzer does not shut Figure 45-3 Figure 48-1 1 — .
AIR off and air pressure
gage reads below 60
psi
10. Low, or no reading on Figure 45-3 Figure 48-2 1 — .
air pressure gage, and
warning buzzer shuts off
11. Reading on air pressure Figure 45-3 Figure 48-3 1 — D
gage is above normal
TA 115254
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FAULT SYMPTOM INDEX

TABLE 6-13. WHEEL SYSTEM

TS PROCEDURE

RESOURCES REQ'D

TEST EQUIPMENT
SUBSYSTEM SYMPTOM SUMMARY DETAILED Q 49
al 4 o <
Z < T
ol <9 ounl
nlo 2 - | W
128 S E
a | & Eels|r
— 1. Shimmy — Figure 51-1 1 — .
— 2. Front tires do — Figure 51-2 1 - .
not wear evenly
TABLE 6-14. STEERING SYSTEM
TS PROCEDURE RESOURCES REQ'D
TEST EQUIPMENT
SUBSYSTEM SYMPTOM SUMMARY DETAILED 2 g
21 = < =
ol <9 aul T
nilo 2 -y
il IS EHE
a| o b_) sl =] r-
s 1. Hard steering Figure 53-1 Figure 52-1 1 e .
—— 2. Shimmy Figure 53-1 Figure 52-2 1 Toe-in gage .
—_— 3. Truck pulls to one side Figure 53-1 Figure 52-3 1 Toe-in gage .
— 4. Front tires do not Figure 53-1 Figure 52-4 1 Toe-in gage
wear evenly

6-22
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FAULT SYMPTOM INDEX

TABLE 6-15. SPRINGS AND SHOCK ABSORBERS SYSTEM

TS PROCEDURE

RESOURCES REQ'D

TEST EQUIPMENT
SUBSYSTEM SYMPTOM SUMMARY DETAILED Q 4
21 2 1<
z | z g p
ol 29 Qw
»l|lod zAYWlw
o3 <9l |=
-l = Eols|F
— 1. Truck leans to one Figure 56-1 Figure 55-1 |1 —
side
— 2. Rear axle makes noise Figure 56-1 Figure 55-2 | 1 | Floor jack, .
wheel bearing
nut wrench
TABLE 6-16. DUMP BODY
TS PROCEDURE RESOURCES REQD
TEST EQUIPMENT
SUBSYSTEM SYMPTOM SUMMARY DETAILED " g g
z]Z < 1=
ol & Own| T
[72) g)'J ZzJ ¥ lw
c|wg <ol |=
a|&GF Lol =|F
— . Dump body does not Figure 58-1 Figure 57-1 2 — .
rise
— . Dump body rises slowly Figure 58-1 Figure 57-2 2 — .
— . Dump body will not hold Figure 58-1 Figure 57-3 1 — .
in raised position
— . Dump body will not lower Figure 58-1 Figure 57-4 | 1 — .
s . Dump body does not Figure 58-1 Figure 57-5 2 —
rise all the way
TA 115256
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FAULT SYMPTON INDEX

TABLE 6-17. WATER TANK BODY

SUBSYSTEM

SYMPTOM

TS PROCEDURE

RESOURCES REQD

SUMMARY

DETAILED

TEST EQUIPMENT

. Water cannot be pumped

from both tanks

. Water cannot be pumped

from tank selected

. Water pumps out of both

tanks slower than normal

. Water does not drain using

gravity procedures

. Water drains slowly using

gravity procedural

. Water pumps from tank

selected slower than normal

. Tanks cannot be suction

filled

Figure 62-1

Figure 62-1

Figure 62-1

Figure 62-1

Figure 62-1

Figure 62-1

Figure 62-1

Figure 61-1

Figure 61-2

Figure 61-3

Figure 61-4

Figure 61-5

Figure 61-6

Figure 61-7

6-24
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FAULT SYMPTOM INDEX

TABLE 6-18. FUEL TANK BODY (M49A1C)
TS PROCEDURE RESOURCES REQ'D
TEST EQUIPMENT
SUBSYSTEM SYMPTOM SUMMARY DETAILED " E 2
-3 - g -
ol <9 cul§
Nl o = zJd Y lw
c|wd <3 2|2
il B = 'u_') -1 2| F
— 1. Fuel does not pump out Figure 66-1 Figure 65-1 |1 — .
of tanks
— 2. Fuel pumps out slowly Figure 66-1 Figure 65-2 | 1 — .
——— 3. Fuel does not pump from Figure 66-1 Figure 65-3 | 1 —
tank selected
— 4. Fuel pumps from tank Figure 66-1 Figure 65-4 | 1 —
selected d owl y
—— 5. Fuel does not drain from Figure 66-1 Figure 65-5 1 —
selected tank using
gravity procedures
— 6. Fuel drains from tank Figure 66-1 Figure 65-6 | 1 —
selected slowly using
gravity procedures
— 7. Tanks cannot be filled Figure 66-1 Figure 65-7 | ! - .
by suction
TA 115258
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FAULT SYMPTOM INDEX

TABLE 6-19. FUEL TANK BODY (M49A2C)
TS PROCEDURE RESOURCES REQ'D
TEST EQUIPMENT
SUBSYSTEM SYMPTOM SUMMARY DETAILED o QC'__ g
2 2‘ < |z
ol g« ownl
@a|loa zd w
e | 8 <8 o
el &F (',-)p_ -
b 1. Fuel does not pump out Figure 70-1 Figure 69-1 | 1 —_—
of tanks
-_ 2. Fuel pumps out slowly Figure 70-1 Figure 69-2 | 1 —
— 3. Fuel does not pump from Figure 70-1 Figure 69-3 | 1 —
tank selected
— 4. Fuel pumps from selected Figure 70-1 Figure 69-4 | 1 —
tank slowly
— 5. Fuel does not drain from Figure 70-1 Figure 69-5 | 1 —
selected tank, using
gravity procedures
— 6. Fuel drains from selected Figure 70-1 Figure 69-6 | 1 —
tank slowly using gravity
procedures
_— 7. Tanks cannot be filled Figure 70-1 Figure 69-7 | 1 —
by suction
TA 115259
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FAULT SYMPTOM INDEX

TABLE 6-20. EARTH BORING MACHINE M764

TS PROCEDURE

RESOURCES REQD

TEST EQUIPMENT
7
SUBSYSTEM SYMPTOM SUMMARY DETAILED ” E 21
z :tl -
ol x4 own
73] ) - 2 ﬂ_“ w
5|28 K E
al]lwni "J; 8 2|+
EARTH . Earth boring machine Figure 74-1 Figure 73-1 1 —
BORING does not work
MACHINE
AND POLE
SETTER . Earth boring machine Figure 74-1 Figure 73-2 |1 — .
cannot be moved
vertically
. Earth boring machine Figure 74-1 Figure 73-3 1 — .
cannot be moved
horizontally
OUTRIGGER” . Outriggers do not work Figure 74-2 Figure 73-4 1 —
. Outriggers work slowly Figure 74-2 Figure 73-5 | 1 —
TA 115260
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FAULT SYMPTOM INDEX

6-28

TABLE 6-21. FRONT WINCH
TS PROCEDURE RESOURCES REQ'D
TEST EQUIPMENT
7]
SUBSYSTEM SYMPTOM SUMMARY DETAILED " 8 :t'
Z 2' < 1z
Q|9 own
2|02 zJ| B |w
S|e8 HKE
a|lBF SEl=|F
— 1 Winch does not pull Figure 78-1 Figure 77-1 1 ——— .
load
—— 2 Winch does not Figure 78-1 Figure 77-2 1 — .
hold load
—— 3 Winch drum spins too fast Figure 78-1 Figure 77-3 1 — .
when unwinding cable
TABLE 6-22. EARTH BORING MACHINE REAR WINCH
TS PROCEDURE RESOURCES REQ'D
TEST EQUIPMENT
SUBSYSTEM SYMPTOM SUMMARY DETAILED g g
- < —
< wn [+
o3 23| ulw
28 [E8|%|z
N Bp— 2|+
— 1. Winch does not pull — Figure 80-1 |1 —
load
— 2. Winch drum does not e Figure 80-2 | 1 —
engage
TA 115261
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FAULT SYMPTOM INDEX

TABLE 6-23. PIPELINE CONSTRUCTION TRUCK REAR WINCH
TS PROCEDURE RESOURCES REQ'D
TEST EQUIPMENT
SUBSYSTEM SYMPTOM SUMMARY DETAILED Q 9
- - I
< n awn o
oa ZAl ¥ |w
& 3 HHE
7= =4 I3 =
— 1. Winch does not pull load —_— Figure 81-1 — .
——— 2. Winch does not hold load —_— Figure 81-2 —
— 3. Winch drum does not — Figure 81-3 —
engage
TABLE 6-24. ENGINE COOLANT HEATER
TS PROCEDURES RESOURCES REQ'D
TEST EQUIPMENT
SUBSYSTEM SYMPTOM SUMMARY DETAILED E: 21
- =
<9 g 71 v
- w
o9 Z0 i
a O = O =
n - 7 =8
——n 1. Heater does not start Figure 83-1 Figure 82-1 — .
when switch is turned on
— 2. Heater works for several Figure 83-1 Figure 82-2 —
minutes then stops
—_— 3. Heater output is low Figure 83-1 Figure 82-3 — .
—— 4. Heater has no heat output Figure 83-1 Figure 82-4 — .
— 5. Blower works, but there Figure 83-1 Figure 82-5 — .
is no heat in system
TA 115262
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FAULT SYMPTOM INDEX

TABLE 6-25. FUEL BURNING PERSONNEL HEATER

TS PROCEDURES RESOURCES REQ'D
TEST EQUIPMENT
SUBSYSTEM SYMPTOM SUMMARY DETAILED " E 2
zlz < 1=
ol <« Ow] €
wnlo= z 2 ‘-"_‘ w
il A <Sl<|=
a|osrF el =s|F
— 1, Heater does not start Figure 88-1 Figure 87-1 1 —
—— 2. Heater and defroster do Figure 88-1 Figure 87-2 1 —
not work
B 3. Heater does not work Figure 88-1 Figure 87-3 1 —
— 4. Defroster does not work Figure 88-1 Figure 87-4 1 —
e 5. Heater and defroster does Figure 88-1 Figure 87-5 1 —
not give off enough heat
— 6. Defroster does not give Figure 88-1 Figure 87-6 1 —
off enough heat
— 7. Heater does not give off Figure 88-1 Figure 87-7 1 —
enough heat
TA115263
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FAULT SYMPTOM INDEX

TABLE 6-26. HOT WATER HEATER
TS PROCEDURES RESOURCES REQ'D
TEST EQUIPMENT
SUBSYSTEM SYMPTOM SUMMARY DETAILED o 4
o <
- <« —_
Lo aul &
- w
Q0o <z( olkEls
(720 o w2+
— 1. Cool or cold air at outlets Figure 92-1 Figure 91-1 —
after engine has reached
operating temperature
— 2. No air flow at heat outlet Figure 92-1 Figure 91-2 —
— 3. Blower motor does not Figure 92-1 Figure 91-3 —
work
— 4. Blower motor operates on Figure 92-1 Figure 91-4 —
HI only
- 5. No air flow at defroster Figure 92-1 Figure 91-5
_ 6. Blower operates in LO Figure 92-1 Figure 91-6 —
only
— 7. Heat output too low Figure 92-1 Figure 91-7 —
TA 115264
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FAULT SYMPTOM INDEX
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TABLE 6-27. DEEP WATER FORDING KIT
TS PROCEDURES RESOURCES REQ'D
TEST EQUIPMENT
SUBSYSTEM SYMPTOM SUMMARY DETAILED g :.:.l
- =
<o SulE
Q - w
5 S <gl% |z
&r GRS |F
ALL TRUCKS . Engine stalls while fording Figure 95-1 Figure 94-1 — °
EXCEPT M35A1 or after leaving water
AND SOME
M35A2
. Engine runs rough after Figure 95-1 Figure 94-2 —
leaving water
TRUCKS M35AI . Engine stalls while fording Figure 95-1 Figure 94-3 — L
AND SOME or after leaving water
M35A2
. Engine runs rough after Figure 95-1 Figure 94-4 ——
leaving water
. Fording control handle Figure 95-2 Figure 94-5 —
does not pull out or Pulls
out stiffly
CLUTCH . Clutch slips after leaving Figure 95-3 Figure 94-6 — ]
water on all trucks with
kit
BRAKE . Warning buzzer sounds, Figure 95-3 Figure 94-7 — b
or air compressor makes
noise, after leaving
water on all trucks
with kit
TA 115265
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FAULT SYMPTOM INDEX

TABLE 6-28. NON-ELECTRICAL GAGES
TS PROCEDURES RESOURCES REQ'D
TEST EQUIPMENT
SUBSYSTEM SYMPTOM SUMMARY DETAILED g 2
- -_—
<w g 7Y BT
o3 2 e |w
] <8l <]z
= el = |F
SPEEDOMETER . Speedometer does not Figure 99-1 Figure 98-1 Variable speed |
work drill
. Speedometer does not Figure 99-1 Figure 98-2 — .
show correct speed
. Speedometer fluctuates Figure 99-1 Figure 98-3 Variable speed |
drill
. Speedometer is noisy Figure 99-1 Figure 98-4 Variable speed| o
drill
TACHOMETER . Tachometer does not Figure 99-2 Figure 98-5 — *
work
. Tachometer fluctuates Figure 99-2 Figure 98-6 — .
. Tachometer does not Figure 99-2 Figure 98-7 Spare .
show correct reading tachometer
. Tachometer is noisy Figure 99-2 Figure 98-8 — .
TA 115266
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CHAPTER 7
SAMPLE TROUBLESHOOTING PROCEDURE

7-1. CGENERAL. This chapter gives sanple troubleshooting procedures. The purpose
of the sanple procedures is to help you see how detailed troubl eshooting procedures

test equi pment procedures, and summary troubl eshooting procedures are used to find
faults In a system

7-2. SAVPLE DETAI LED PROCEDURE. The sanple detailed procedure given is the
fuel system troubl eshooting procedure for the synptom ENG NE CRANKS BUT DCES
NOT START. This synptomis one you will have when you try to start your truck
and certain parts on the truck are not working correctly. In each nunbered box,
instructions are given which tell you what to do, and how to do it. A large dot is
placed next to the “what to do” instructions, and small dots next to the “how to do it”
I nstructions

a. Box number @ gives general instructions on getting the truck ready before
you start to troubleshoot.

b. Box nunber @ ?ives fault isolation test instructions. In this case you are told
to check flame heater fuel lines, and then all fuel lines and fittings. To help you find
the flame heater fuel lines that you must check, you are told to sed¢ fiqure I5-1, given
in[chapter 15. |[Figure I5-1]s a support diagramthat gives you a detailed picture of
the fuel lines. The right way to check fuel lines is given i[n fiqure 16-#, in[_chapter]
[16.] The fuel lines and fittings checks tell you what you nust [ook for to decide If
there is a problemin the fuel lines. These support diagrams and tests, or checks,

are often referred to in detailed troubleshooting procedures to help you find the
problemand fix it. After you do the tests you read the question at the bottom of

box number @) If the fuel lines are leaking, the answer to the question is ,

SO you go to the next box.

c. Box number (@  gives you a corrective action. In this case the fault is either
| oose fittings or bent, broken, or cracked fuel lines. The corrective action is what
You do to fix the fault, which is to tighten the loose fittings, or replace the bad fuel
ines. |If the engine still doesn't start after you do this, it could nmean that there are
other faults in the fuel system besides |oose fittings or cracked fuel lines. Vhen this
happens, go back to the beginning of the procedure and do each step again until you
find the other faults.

d. Sonetimes the corrective actions given for a fault will tell you what to do to fix
the fault, but wll not give you detailed instructions on how to fix it. Instead, you
wll be told to refer to another volune in this manual for these instructions. Box
nutber  @: Is an exanple of this. |f the_answer to the questions that all the fault

isolation test instruction boxes ask is (YES), it means that the synmptom cannot be
corrected at the or%anizational level of maintenance. \Wen this happens you are given
the instruction “ Tell direct support maintenance. "

7-3. SAMPLE TEST EQUI PMENT PROCCEDURE . The sanple test equipment procedure
given is the Simpson 160 nultimeter dc voltage test. Thisprocedure tells you how to use

the nultieter to do the voltage tests you will need when you do electrical system
troubl eshooting.

-1
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a. The first box gives you the nane of the test equipment procedure. It also
tells you the kind of troubleshooting for which this procedure is used. In this case,

the test equipnent procedure is the DC VOLTAGE TEST. This test will be used to ~

troubl eshoot faults in the battery system the charging system and voltage drops in
the electrical system

b. Box (1) gives you detailed test instructions. Next to the large dot are

instructions teIIin%eyou what to do. In this exanple you are told to set up the nulti-
nﬁter teslt Ideads. xt to the small dots are instructions telling you how to set up
the test |eads.

¢c. The nultineter jack table tells you which jack to plug the red (+) test lead into.
d. The multineter function table tells you how to set the function/range switch.

7-4.  SAMPLE SUMVARY TROUBLESHOOTI NG PROCEDURE. The sanple summary
troubl eshooting procedure given is the electrical system sunmary for the problem
“CHARG NG SYSTEM CHARG NG TOO HIGH OR LOW “

a.  The first box tells you what kinds of problens the summary covers. In this
exanpl e, the summary covers charging system probl ens.

b. The char\gin system problems you will see on the truck are the fault %nptons
“ CHARG NG SYSTEM (25 AMP) GENERATOR HAS TOO HI GH OR LOW CHARG
(RZIAil-A!-FEG NG%?%’E“ CHARG NG SYSTEM (60 AWP) ALTERNATOR HAS TOO HI GH OR LOW

c. To do the sunmmary procedure for each fault synptom given, you follow
the GO chains to each box. Any notes, cautions, or warnings that are given
in the detailed troubl eshooting procedures are also given in the summry.

d. CGeneral instructions telling you what to do are given in box @ . Detailed
instructions on how to do checks or tests are not given in the sunmary. |f the
answer to the question at the bottom of hox Ais , then you do the corrective
action given in box (If the answer is YES, follow the GO chains to box (C)
and box @ and check the parts of the truck given in those boxes. You then repair
or replace the parts that are bad.

e. The note ?i ven under the last box in the GO chain nmeans that you shoul d | ook
at the electrical system fault synptomindex. This index will tell you where you can

find the detailed troubleshooting procedure for the synptom “CHARG NG SYSTEM
(25 AWP) CGENERATOR HAS TOO HI GH OR LOW CHARG NG RATE. *

-2



Symptom

' ( ENGINE CRANKS BUT DOES NOT STARD

—I—-—— WARNING

fuel system., Keep iruck about 50 feet
away from an area where open flame,

a fire extinguisher close by

Diesel fuel is very flammable. Care must
be used when choosing a place to work on

sparks, or smoking may cause a fire. Keep

ol

@ Make truck ready for work on fuel
system

e Find a well ventilated area
e Prrl #m u-ll pAFAP l'f\

TNAIN 1TVWY™ neiIvy

™ 9—2320-209— 10

= @ Check flame heater fuel lines

o Look for a crushed or broken line.

See flgure 15-1.

e Look for signs off vel leaking from

lines or Flﬂmgs
e Feel for loose fittings

@ Check all fuel lines and fittings

o Fuel line and fitting checks are
given in figure 16=4

Are flame heater and engine fuel lines
ﬂnd l‘:‘-&:nne 0Ok ?
- llllllsa A Y

GO

T™M 9-2320-209-20-2-1

FUEL SYSTEM TROUBLESHOOTING

GENERAL
INSTRUCTIONS

TA 115269

Figure 7-1 (Sheet 1 of 6)
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GO

)

CORRECTIVE
ACTION

@ Tighten loose or leaking fittings

e Using 7/16-inch wrench tighten
loose fitting
@ Replace bent, broken, or cracked fuel
lines
e Refer to Vol 3, chapter 2, para
2-20

Iter bodles

e

in figure 16-2

‘ #
o
N
>
®
o0
=R
-
5
2
22
n
®
0
0
3
2
<)
<
Q
3
a
-
E
2

a0
c !

e Fuel filter body checks are given

Are fuel filter bodies OK?

|
i

/\I/‘\

YES

S O N N

7-4

NO

o~
(5)
[ ) Tighl’en loose fuel filter bo sleeve

nuts
e Using 5/8-inch wrench tighten nuts
® Replace leaking fuel filter head gaskets

e Refer to Vol 3, chapter 2, para
2-19

@ Replace leaking fuel .filter bodies

o Refer to Vol 3, chapter 2, para
2-19

TA 115270

Figure 7-2 (Sheet 2 of 6)
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GO
/(.)\.

\4 @ Check flame heater fuel pump

electrical circuit

e Refer to electrical system in
troubleshooting index given in

chapter 8——

Is flame heater electrical circuit OK?

@ Replace bad electrical parts

IO\ | o voleshorter 2, pe
2-24

Nt @ Check flame heater fuel filter

e Remove flame heater fuel filter.

Refer to Vol 3—<hapter 2, para 2-25
e Look for signs of dirt in filter

Is flame heater fuel filter OK?

@ Replace dirty flame heater fuel filter

YES NO
l \ ) \. ) l e Refer to Vql 3, chapter 2, para
I | 2-25

N
GO TA 115271

Figure 7-3 (Sheet 3 of 6)
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GO

J NOTE

NN/ 1 =

Before going to the next step put back
flame heater fuel filter. Refer to Vol 3,
chaptér2,para 2-25

77N\

10).]
Lﬂ ® Test flame heater fuel pump

o Flame heater fuel pump test is

given inHfiguré 16-1

Is there fuel in bucket, or can?

11

® Replace flame heater fuel pump

I \ D) \N / | e Refer to Vol3, chapter 2, para
2-26

14
k‘/“= Test flame heater nozzle

e Flame heater nozzle test is

given inFigore 16-3

Is there fuel in bucket, or can?

GO TA 115272
Figure 7-1 (Sheet 4 of 6)
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N

:-h

lome heater nozzle

efer to Vol 3, chapter 2, para

Q.s—

~1
Fe

Put back flame heater nozzle

e Using 7/16-inch wrench unscrew
and take out flame heater fuel
iines from nozzie

e Screw in flame heater nozzle and
tighten using 1-inch wrench

o Screw in flame heater fuel lines

and |;9lucu 'uaii‘lg 7/.6=.nch
wrench

Check primary, secondary and final
fuel filter elements

-
v nwii

] 1 7
fuel filter elements Refer to
Vol 3, chdpfer2, para 2-14

e Look for signs of dirt in fuel filter
elements

Are primary, secondary, and final fuel
filter elements OK?

N

GO

Figure 7-1 (Sheet 5 of 6)
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GO

) ©
M
I

Ol

Replace dirty primary, secondary or
final fuel filter elements

e Refer to Vel-3;zchapter 2, para
2-14

(

(@ Test fuel tank pump electrical circuit

a DRafaw 24 alantelon]l cvebame fin
v NCIC 1V CiICuwilIuvul Dy:lclll 10

troubleshooting index given in

chaprers

Is fuel tank pump electrical circuit OK?

1

7\
YES NO

o

Tell direct support maintenance

18
7\ Q‘ Replace bad electrical parts

e Refer to Vpl 3, chapter 2, para
2-24

TA 115274

Figure 7-1 (Sheet 6 of 6)
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Test

] DC VOLTAGE TEST - To measure battery voltage, charging system
output, and voltage drops at various test
points

TEST EQUIPMENT PROCEDURE ~

DETAILED TEST INSTRUCTIONS

]
Q; Set up multimeter test leads:

e Put jack plug of black (~) test lead
into COM - jack.

Note: The highest truck DC voltage BLACK LEAD/ THIS JACK IS THE
. . METER CIRCUIT’S
that is measured is about 28 COMMON GROUND

volts. Therefore, the mul-

timeter red (+) lead is never
put into the 1000 VDC jack.

e See table to find out which jack to
put red (+) lead into. Table shows
which jack to use when normal

value of measured voltage is known TF NORMAL VALUE OF PUT RED LEAD INTO THIS
VOLTAGE BEING MEASURED |JACK ON RIGHT SIDE OF
or unknown. IS THIS: MULTIMETER:
070 230 MILLIVOLTS +50 pA +250mV

230 MILLIVOLTS TO 0.8 VOLTS|+1v

08 TO 2 VOLTS +
2TO8 VOLTS +
8 TO 40 VOLTS +
MULTIMETER JACK UNKNOWN *

TABLE

GO

TA 115275

Figure 7-2 (Sheet 1 of 2)
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GO

|

e Put jack plug of red (+) test lead into
jack receptacle you picked on right

side of multimeter.

FUNCTION/RANGE

©)

@ Set up multimeter switches:

Note: The £ ADJ knob is not used
for DC voltage tests.

e Set REV DIR switch to DIR.

e See table to find out setting of
function/range switch., Table
shows switch setting when normal
value of measured voltage is

known or unknown.

7-10

MULTIMETER FUNCTION /

TABLE

GO

/¥YDC

® 8,000 0/VAC
~ 8

REV DIR

SWITCH \“ REV

RED (+) TEST
LEAD MAY BE

9PUT INTO ONE OF

THESE THREE
JACKS

RED (+) TEST
LEAD SHOWN
IN + JACK

IF NORMAL VALUE OF

VOLTAGE BEING SET FUNCTION/RANGE
MEASURED IN THIS: SWITCH TO:

0 TO 230 MILLIVOLTS 50 uA

230 MILLIVOLTS TO 0.8 VOLTS|10 1V

0.8 TO 2 VOLTS 25

2TO8VOLTS 10 1V

8 TO 40 VOLTS 50 uA

UNKNOWN 50 uA

Figure 7-2 (Sheet 2 of 2)
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CHARGING SYSTEM CHARGING
TOO HIGH OR LOW
Sympfoms— l PROBLEM
SYMPTOMS I
1 [ l \ N\ 2 f

N\
CHARGING SYSTEM (25 AMP) CHARGING SYSTEM (60 AMP)
GENERATOR HAS TOO HIGH ALTERNATOR HAS TOO HIGH

\ OR LOW CHARGING RATE OR LOW CHARGING RATE

GO CHAIN® I
e NOTE
MAKE ALL CHARGING SYSTEM CHECKS AFTER
ENGINE RUN AND ENGINE COMPARTMENT IS HOT

- AU NO,
WARNINGS H
7~ GENERAL

& L / INSTRUCTIONS
T i

CHECK CHARGING SYSTEM FOR g
BURNED, BROKEN, LOOSE OR
DIRTY LEADS AND COl‘ NECTORS

QUESTION
OK? —

¢ |-
N\ I 7\ REPAIR/REPLACE
YES NO BAD LEAD OR
CONNECTOR

CORRECTIVE ACTION

@
O
Q
O

TA 115277

Figure 7-3 (Sheet 1 of 2)
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GO GO

@ USE MULTIMETER AT ONE OF THE @
FOLLOWING TO FIND FAULT

o GENERATOR
o ARMATURE
e FIELD

N

o RESIDUAL VOLTAGE @

o GENERATOR TO REGULATOR
CABLE

e BATTERY TO REGULATOR
CABLE

e VOLTAGE REGULATOR

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

—————— CAUTION === — = ——

-
| NEVER POLARIZE AN ALTERNATOR. !
| REVERSE POLARIZATION CAN |
| OCCUR WITH PERMANENT DAMAGE |
L TO ALTERNATOR |

GO

TA 115278

Figure 7-3 (Sheet 2 of 2)
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CHAPTER 8
ENGINE SYSTEM TROUBLESHOOTING

8-1. EQUI PMENT | TEMS COVERED. This chapter gives equipment troubleshooting
procedures for the engine system for which there are authorized corrective nainte-
nance tasks at the organizational maintenance |evel.

8-2. EQUI PMENT | TEMS NOT COVERED. Al equipment itens for which corrective
mai ntenance is authorized at the organizational maintenance level are covered in this
chapter.

8-1
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ENGINE SYSTEM TROUBLESHOOTING
Symptom

LOW OIL PRESSURE ’

® Make truck ready for work on engine

1

o Park truck. Refer to
™ 9-2320-209-10

s
IS LSk
.‘ }& i "Ib\ MW Y7
rred® o\ B
N \v=r s

PO

|
NS5
A

@ Check oil filter gaskets

e Look for signs of oil leaks at
bottom of oil filter body
e Feel for loose center bolt CENTER

® Check oil filter drain plug

e Look for signs of oil leaking from
drain plug

Are oil filter gaskets and oil filter
drain plug OK?

OIL FILTER
BODIES

FILTER DRAIN PLUG

GO TA 114081
Figure 8-1 (Sheet 1 of 3)
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GO

@ Tighten loose oil filter center bolt

e Using torque wrench tighten center
bolt to 60 pound-feet

@ Tighten loose oil filter drain plug
e Refer to LO 9-2320-209-12/1

Note: If oil should still leak at
bottom of oil filter body
replace oil filter gasket.

Refer to Vol 3, chapter2

® Check engine oil pan drain plug

e Look for signs of oil leaking from
drain plug

Is engine oil pan drain plug OK?

OIL PAN
DRAIN PLUG

GO TA 114082
Figure 8-1 (Sheet 2 of 3) |
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-~ i
_ (YFQ\ . I ( \ : | @ Tighten loose engine oil pan drain plug
I v _ \ ‘V) , l e Using torque wrench tighten oil pan
» | drain plug to 10 pound-feet

2

~T1 @ Check oil pressure sending unit

for electrical system given

in chapter3
Is sending unit OK?

e Refer to troubleshooting index

i !

YES NO @ Replace sending unit
N’ N’ I e Refer to Vol J;—hépter 7, para 7-49

%

7\
8

Tell direct support maintenance

TA 114083

Figure 8-1 (Sheet 3 of 3)
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Symptom

2
ENGINE USES MORE OIL THAN NORMAL ’

® Make truck ready for work on engine

o Park truck. Refer to
T™ 9-2320-209-10

@® Check oil filter gaskets

e Look for signs of oil leaking from CENTER
bottom of oil filter body BOLTS
o Feel for loose center bolt —

@ Check oil filter drain plug

e Look for signs of oil leaking from
drain plug

Are oil filter gaskets and oil filter
drain plug OK?

OIL FILTER
BODIES

FILTER DRAIN PLUG

GO TA 114084

Figure 8-2 (Sheet 1 of 2)
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ONE——

8-6

<
®
_dite
Z
O
D

® Tighten loose oil filter center bolt

e Using torque wrench tighten center
bolt to 60 pound-feet

NOTE: If oil still leaks from the

el £
bottom of oil filter body

replace oil filter gasket.

Refer to_ Mol 3, chapter 2,
para 2-5

® Tighten loose oil filter drain plug
e Refer to LO 9-2320-209-12/1

Check engine oil pan drain plug

e Look for signs of oil leaking from
drain plug

Is engine oil pan drain plug OK?

NS

NO

f

YES

Figure 8-2

lD 7 . \b g
o / AN
()
OIL PAN
DRAIN PLUG

o=

@® Tighten loose engine oil pan drain plug

s Using torque wrench tighten oil pan
.
in

rain plug to 10-pound -feet

6
OT Overhaul engine

e Tell direct support maintenance

TA 114085

(Sheet 2 of 2)
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CHAPTER 9
ENGINE SYSTEM TROUBLESHOOTING SUMMARY

9-1. CGENERAL. This chapter gives a summary of troubl eshooting procedures given
in[chapter 8] for the engine system

9-2. PROCEDURES. The summary in this chapter covers all fault synptonms found in
the detailed troubl eshooting procedures. [Chapfer 7 joutlines a sanple troubleshooting
procedure. The summary procedures are based on the “what-to-do” portions of the
detailed procedures and do not include the "howto-do-it” instructions. rnings,
cautions, and notes are given where needed.

9-1
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ENG NE LUBRI CATI ON SUBSYSTEM TROUBLESHOOTI NG SUMVARY

! QROUBLE WITH ENGINE LUBRICATION)

Symptoms

1 2 ENGINE USES MORE
LOW O1IL PRESSURE OIL THAN NORMAL

DECIDE IF FAULT IS IN
MECHANICAL OR ELECTRICAL
SYSTEM

IS FAULT IN MECHANICAL SYSTEM?

DO ELECTRICAL SUMMARY
@ @ - TROUBLESHOOTING PROCEDURE
FOR INSTRUMENTS AND GAGES.
REFER TO TROUBLESHOOTING INDEX

FOR ELECTRICAL SYSTEM

® LOOK TO FIND A FAULT IN ONE
OF THE FOLLOWING:

e OIL FILTER GASKETS
e OIL FILTER DRAIN PLUG
e OIL PAN DRAIN PLUG

1

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

9-2 Figure 9-1

TA 114086
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ENG NE SYSTEM - DRI VELI NE MOUNTI NG SUBSYSTEM TROUBLESHOOTI NG SUMVARY

2
CTROUBLE WITH NOISE DURING ACCELERATIO@

Symptoms

3 4
CLUNKING NOISE HEARD CLUNKING NOISE HEARD
DURING ACCELERATION DURING ACCELERATION
ON ALL TRUCKS EXCEPT ON TRUCKS M36A2 AND
M36A2 AND M342A2 M342A2

@ LOOK TO FIND A FAULT IN ONE
OF THE FOLLOWING:

TRANSFER MOUNTS

REAR ENGINE MOUNTS
PILLOW BLOCK

PROPELLER SHAFT UNIVERSAL
JOINTS

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO

TA 114087

Figure 9-2 (Sheet 1 of 2) 9-3



™™ 9-2320-209-20-2-1

9-4

GO

—

@® LOOK TO FIND A FAULT IN ONE
OF THE FOLLOWING:

e TRANSFER MOUNTS
e REAR ENGINE MOUNTS
e PROPELLER SHAFT UNIVERSAL

JOINTS
i

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114088

Figure 9-2 (Sheet 2 of 2)
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CHAPTER 10
ENGINE DRIVELINE SUBSYSTEM TROUBLESHOOTING

10-1. EQUI PMENT | TEMS COVERED. This chapter gives equipnent troubleshooting
procedures for the engine driveline subsystem for which there are authorized correc-
tive mintenance tasks at the organizational maintenance |evel.

10-2. EQUI PMENT | TEMS NOT COVERED. Al equipnent items for which corrective
mai ntenance is authorized at the organizational maintenance |evel are covered in this

chapter.

10-1
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ENG NE DRI VELI NE MOUNTI NG SUBSYSTEM TROUBLESHOOTI NG

Symptom

CLUNKING NOISE HEARD DURING ACCELERATION ON ALL TRUCKS
XCEPT M36A2 AND M342A2

-

o Park truck. Refer to
™ 9-2320-209-10

Make truck ready for work on engine

7._.;—£2.m‘

NOTE

Transfer mounts are not part of the engine
s However the transfer mounts should

ystem.,

I be checked as a cause of the clunking noise

‘ 2 >I
® Check transfer mounts

e Crawl under truck

ifs position

nuts or bolts

IO

e Look for signs that the transfer shifted

o Look for a broken transfer m unt

Look for lm:amg transfer mounti ng

Feel for loose transfer mount nuts

Are transfer mounts OK?

—1/

GO

10-2

Figure 10-1 (Sheet 1 of 4)

L
/@;@>MOUNTS
i W/Aéw

N
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@ Replace broken transfer mount
o Tell direct support maintenance

@ Put back missing transfer mount nuts
and bolts

e Put a hydraulic jack under transfer
and raise jack until weight is
removed from transfer mount

e Put correct bolt, or nut, into transfer
mount and tighten using 5/8~inch
wrench

e Using 5/8-inch wrench tighten all
bolts

e Using two 5/8-inch wrenches tighten
all nuts

@ Tighten loose transfer mount nuts and
bolts

e Using two 5/8-inch wrenches tighten
nuts and bolts

@ Align transfer and replace mount if
broken

- @ Check rear engine mounts

e Look for a broken engine mount : ENGINE MOUNT

e Look for a missing engine mount ‘
nut

e Using 5/8-inch wrench feel for
a loose nut

Are engine mounts OK?

NUT

GO TA 114090
Figure 10-1 (Sheet 2 of 4)
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GO

@ Replace broken engine mount

‘@ Refer to Vol 8;—chapter 2, para 2-4

@ Put back missing engine mount nut

e Put a hydraulic jack under jacking
point and raise jack until weight
is removed from engine mount

e Put correct nut onto engine mount
and screw on until hand tight

e Using two 5/8-inch wrenches tighten
engine mount

@ Tighten loose engine mount nut

e Using two 5/8-inch wrenches tighten
engine mount '

CLUTCH
HOUSING

JACKING POINT !

HYDRAULIC JACK

NOTE

Propeller shafts and universal joints are not
part of the engine system. However they
should be checked as a cause of the

- ¢lunking noise

GO

TA 114091

Figure 10-1 (Sheet 3 of 4)
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GO

0\

\

|
|
|
|
|
N
/o

Check all propeller shaft universal

joints

e Look for a broken universal joint.
See figure 38-1

e Feel for a loose universal joint

Are universal joints tight?

77N
niversal joint

| O
77\ @® Tighten loose ur
N-_

e Refer to Vol 3;—hapter 10, para 10-5

Note: If universal joint can not be
tightened, it should be

replaced.Refer to Vol 3,
chapter 10, para 10-5

()

I 7~ \ : @ Replace any broken propeller shaft
__\YES[, I universal joint

e Refer to Vol=3,<Hapter 10, para 10-5

Figure 10-1 (Sheet 4 of 4) 10-5



T™ 9-2320- 209- 20- 2-1

Sympfom
2
CLUNKING NOISE HEARD DURING ACCELERATION ON TRUCKS)

M36A2 AND M342A2

® Make truck ready for work on propeller -
shafts

o Park truck. Refer to
T™ 9-2320-209-10
e Chock wheels

NOTE

Transfer mounts are not part of the engine
system. However the transfer mounts
should be checked as a cause of the
clunking noise

gTo

@® Check transfer mounts

e Crawl under truck
e Look for signs that the transfer &@ L>
shifted its position

®
e Look for a broken transfer mount / ,T‘;ﬁ TRANSFER
~<l /

e Look for missing transfer mounting 7!
& éj

nuts or bolts
o Feel for loose transfer mount nuts

Are transfer mounts OK? S ) 7
|G o2
3 ’.'/u-.l'-_-o 5
=
T g M8
N g
6 — y
MOUNTS g NUT \
BOLT— o &
GO TA 114093

Figure 10-2 (Sheet 1 of 4)
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GO

@ Replace broken transfer mount

<
m
N
Z
O

e Tell direct support maintenance

@ Put back missing transfer mount nuts and
bolts

e Put a hydraulic jack under transfer
and raise jack until weight is
removed from transfer mount

e Put correct bolt, or nut, into trans=
fer mount and tighten using 5/8~
inch wrench

e Using 5/8-inch wrench tighten all
bolts

e Using two 5/8-inch wrenches
tighten all nuts

@ Tighten loose transfer mount nuts and
bolts

e Using two 5/8-inch wrenches
tighten nuts and boits

@ Check rear engine mounts

Look for a broken engine mount

. . .
Iﬂf\l{ Fﬂ" M~ miccinmg anAaina maiind nnd
=WWIN IV W TS9Ny WY iie 1iVVin v

Using 5/8-inch wrench feel for a

loose nut

NS

Are engine mounts OK?

|

) |
GO TA 114094

Figure 10-2 (Sheet 2 of 4)
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@ Replace broken engine mount

o Refer to Vol 3, chapter 2, para
2-4

@® Put back missing engine mount nut

e Put a hydraulic jack under jacking
point and raise jack until weight
is removed from engine mount

e Put correct nut onto engine mount
and screw on until hand tight

e Using two 5/8-inch wrenches
tighten engine mount

® Tighten loose engine mount nut

e Using two 5/8-inch wrenches
tighten engine mount

CLUTCH
HOUSING

HYDRAULIC JACK

NOTE

Propeller shaft and universal joints are not
part of the engine system. However, they
should be checked as a cause of the
clunking noise

GO TA 114095

Figure 10-2 (Sheet 3 of 4)
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6

~1 @ Check all propeller shaft universal
joints

e Look for a broken universal joint.
See figure 38-2
e Feel for a loose universal joint

Are universal joints tight?

I 77\
| O
T~ ® Tighten loose universal joint

r NO — i '
o Refer to Vol 35—=hapter 10, para 10-5

Note: If universal joint can not be
tightened, it should be
replaced, Refer to Vol 3,
chapter ]6 para 10-5

(5)

I e \ : @ Replace any broken propeller shaft
YES universal joint
| o Refer to Vol 3;—chépter 10, para 10-5

TA 114096

Figure 10-2 (Sheet 4 of 4)
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CHAPTER 11
CLUTCH SYSTEM TROUBLESHOOTING

11-1. EQUI PMENT | TEMS COVERED. This chapter gives equi pment troubleshooting
procedures for the clutch system for which there are authorized corrective nainte-

nance tasks at the organizational maintenance |evel.

11-2. EQUI PMENT | TEMS NOT COVERED. Al equipnent itens for which corrective
mai ntenance is authorized at the organizational maintenance |evel are covered in this

chapter.

111
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CLUTCH SYSTEM TROUBLESHOOTI NG
Symptom

1

TRUCK CREEPS WHEN CLUTCH PEDAL IS PRESSE@

@ Make truck ready for work on clutch

e Park truck. Refer to .
™ 9-2320~209-10
o Chock wheels

® Check clutch pedal free travel

e Slowly push down on clutch pedal

e Feel if pedal travels freely for about
1 1/2 to 2 inches before clutch
lets go

CLUTCH
PEDAL

Is clutch pedal free play OK?

@ Adjust clutch pedal free play
o Refer to Vol 3, chapter3; para 3-3

@ Replace clutch

o Tell direct support maintenance

TA 114097

Figure 11-1

11-2
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Symptom

CLUTCH, DRAGS, SLIPS, OR DOES NOT ENGAGQ

2

® Make truck ready for work on clutch

e Park truck. Refer to
™ 9-2320-209-10
e Chock wheels

sgav]

@ Check clutch linkage
e Move clutch linkage to feel if it is
binding
e Look for bent linkage

Is clutch linkage OK?

@ @ @ Lubricate binding linkage
e Refer to LO 9-2320-209-12/1
@ Replace bent linkage
e Refer to Vol 3, chapter 3, para 3-3

TA 114098

GO
Figure 11-2 (Sheet 1 of 2)
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GO

® Check clutch pedal free play

CLUTCH
PEDAL

e Slowly push down on clutch pedal

e Feel if pedal travels freely for about
1 1/2 to 2 inches before clutch
lets go

Is clutch pedal free play OK?

® Adiust clutch pedal free play

e Refer to Vol 3, para 3-3

® Replace clutch

e Tell direct support maintenance

TA 114099

Figure 11-2 (Sheet 2 of2)
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CHAPTER 12
CLUTCH SYSTEM TROUBLESHOOTING SUMMARY

12-1. GENERAL. This chapter gives a summary of troubl eshooting procedures given
in[chapter IT]for the clutch system

12-2.  PROCEDURES. The sunmary in this chapter covers all fault synptons found
in the detailed troubl eshooting procedures. [Chapter 7]outlines a sanple trouble-
shooting procedure. The sunmary procedures are based on the “what-to-do” portions
of the detailed procedures and do not include the "howto-do-it" instructions.

VWrnings, cautions, and notes are given where needed.

12-1
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CLUTCH SYSTEM TROUBLESHOOTING SUMMARY

(TROUBLE WITH CLUTCH SYSTEM)

5 ”mp*°msﬁ

2
! TRUCK CREEPS WHEN CLUTCH DRAGS, SLIPS,
CLUTCH PEDAL IS PRESSED OR DOES NOT ENGAGE

® LOOK TO FIND A FAULT IN ONE
OF THE FOLLOWING:

e CLUTCH PEDAL FREE PLAY

CHECKOUT OK?

REPAIR OR REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO

TA 114100

Figure 12-1 (Sheet 1 of 2)
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GO

I
#

® LOOK TO FIND A FAULT IN ONE
OF THE FOLLOWING:

e CLUTCH LINKAGE
e CLUTCH PEDAL FREE PLAY

~KYMNLIT MY D
WAVULE UN T

—~ A\ [enr orreriace
m BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114101

Figure 12-1 (Sheet 2 of 2)
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CHAPTER 13
FUEL SYSTEM TROUBLESHOOTING

13-1. EQUI PMENT | TEMS COVERED. This chapter gives equipnent troubleshooting
procedures for the fuel s?/st em for which there are authorized corrective maintenance
tasks at the organizational maintenance |evel.

13-2. EQUI PMENT | TEMS NOT COVERED. Al equipment items for which corrective
mai ntenance is authorized at the organizational maintenance |evel are covered in this
chapter.

13-1
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FUEL SYSTEM TROUBLESHOOTI NG

Symptom

1
(  ENGINE CRANKS BUT DOES NOT START)

—_ WARNING

Diesel fuel is very flammable. Care must
be used when choosing a place to work on
fuel system. Keep truck about 50 feet
away from an area where open flame,

sparks, or smoking may cause a fire. Keep
a fire extinguisher close by

@ Make truck ready for work on fuel
system
e Find a well ventilated area
e Park truck. Refer to

™ 9-2320-209-10
7~ I
C)e
@® Check manifold heater fuel lines

e Look for a crushed or broken line.
See fig—15~1

o Look for signs of fuel leaking from
lines or fittings

e Feel for loose fittings

@ Check ali fuel iines and fittings

e Fuel line and fitting checks
given in figure—16=4

Are manifold heater and engine fuel lines
and fittings OK?

)

GO
TA 114102

Figure 13-1 (Sheet 1 of 6)
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GO
i A~
( ™\ I ( \ :’ @ Tighten loose or leaking fittings
n\{EHOj__T

T™ 9-2320-209-20-2-1

e Using 7/16-inch wrench tighten
loose fitting

@ Replace bent, broken, or cracked fuel
. I.

inae
i11%y

e Refer to Vol §,<htpter 4, para 4-5

.\'-_-

4
-

Check primary, secondary and final
fuel filter bodies

e Fuel filter body checks are given
in figure=14=2

Are fuel filter bodies OK?

Ny

@ Tighten loose fuel filter body sleeve
nuts

e Using 5/8-inch wrench tighten nut
@ Replace leaking fuel filter head gaskets

@ Refer to chapter 4, para

4-10 |
@ Replace leaking fuel filter bodies

o Refer to Vol 3, chapter 4, para
4-10

Figure 13-1 (Sheet 2 of 6)
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GO

{ o

electrical circuit

e Refer to electrical system in
troubleshooting index given

in chapter=3~

Is manifold heater electrical circuit OK?

g |
i 0

I j / ]
g NN

Yt N

@ Replace bad electrical parts

o Refer tp Vol 3, chapter 4, section
V and chapter7; para 7-64

N

8 ).l
L @® Check manifold heater fuel filter

e Remove manifold heater fuel filter.

Refer to Vol 3, chapter 4, para
4-15 and 4-24

I anl, £an

LUURK 1Vl

Q:ﬁ o~ .~
Sigine ©

® Replace dirty manifold heater fuel filter

e Refer to Yol 3, chapter 4, para
4-10

O A

TA 114104

Figure 13-1 (Sheet 3 of 6)
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GO
|—l NOTE
Before going to the next step put back
manifold heater fuel filter. Refer to
Vo| 3, para 4-15 and 4-24
@ Test manifold heater fuel pump
e Flame heater fuel pump test is
given in figure—16=1
Is there fuel in bucket or can?
I N\
@ Replace manifold heater fuel pump
e Refer to Vol .3, chapter 4, para
|I 4-8
12 ’-ll
Kﬂ @ Test manifold heater nozzle
e Flame heater nozzle test is given
in figure—16-3
Is there fuel in bucket or can?
GO TA 114105

Figure 13-1 (Sheet 4 of 6)
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GO

13 )
@ ® Replace manifold heater nozzle
@ o Refer to Vol 3, chapter 4, para

| —4=1124-16 gra4=2]

14
U -
@ Put back manifold heater nozzle

e Using 7/16=inch wrench unscrew
and take out manifold heater fuel
lines from nozzle

e Screw in manifold heater nozzle

and tighten using 1-inch wrench

e Screw in manifold heater fuel
lines and tighten using 7/16-inch
wrench

r _

® Check primary, secondary and final
fuel filter elements

e Remove primary, secondary, and
final fuel filter elements, Refer to’
Vol 3, chapﬁ_ para 4-10

e Look for signs of dirt in fuel filter
elements

Are primary, secondary, and final fuel
filter elements OK?

g Amm—

TA 114106

Figure 13-1 (Sheet 5 of 6)
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YES NO

I l o Refer to Vol -3, chapter 4, para

16

T™ 9-2320- 209- 20- 2- 1

@ Replace dirty primary, secondary or
final fuel filter elements

4-15

o)
N— ® Test fuel tank pump electrical circuit
e Refer to troubleshooting index
for electrical system given in

chapter3

18 ) '
/\_l_ﬂ___&. Replace bad electrical parts

YES NO

i
|
|
L

\'T Tell direct support maintenarice

° Ee;er to Vol 3, chapter 4, para

TA 114107

Figure 13-1 (Sheet 6 of 6)
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Symotom

2

2 7 N\
ENGINE LACKS POWER)

cm el o
parks,

WARNING

Diesel fuel is very flammable. Care must
be used when choosing a place to work on
fuel system. Keep fruck about 50 feet
away from an area where open flame,

s or smoking may cause a fire.
Keep a fire extinguisher close by I

©
-

® Make truck ready for work on fuel

........

system

e Find a well ventilated area
o Park truck. Refer to procedures

given in TM 9-2320-209-10

y

2 )M
@ Check accelerator linkage

e Look for loose or bent accelerator

linkage

L 14 [Vl oY

[ PO | 1 N
IS acceieraror iinkage URN

13-8

7

N

GO
Figure 13-2 (Sheet 1 of 5)
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GO
|I ©
@ Adjust loose accelerator linkage
YES NO :
e Refer to Val=3;=chapter 4, para
I 4-29

@ Replace bent accelerator linkage

e Refer to Vol 3, chapter 4, para
4-29

Check primary, secondary and final

fuel filter bodies
e Fuel filter body checks are given
in figure—1%=2

Are fuel filter bodies OK?

(5)

@ Tighten fuel filter bodies
YES NO .

N’ N’ e{‘;sl'
[}

@ Replace leaking fuel filter head gaskets
e Refer to Vol 3, chapter 4, para

ng 7/1A=inch wrench tiaghten
s l/ I IR RA I 0] YV Wit W 'Ialll'l!

i
ter sleeve nut

4-10
Replace cracked or broken fuel filter
bodies
o Refer to Vol 3, chapter 4, para
4-11

y @ |
o
4

TA 114109

Figure 13-2 (Sheet 2 of 5) 13-9
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GO

6
® Check all fuel lines and fittings
o Fuel lines and fitting checks are
given in figore—T6-4
* Are fuel lines and fittings OK?
7
@ Tighten loose or leaking fuel line
@ @ fittings
e Using 1/2-inch wrench tighten fitting
@ Replace broken or crushed fuel lines
o Refer to Vol3;—chapter 4, para
4-5
NOTE
A bent or crushed exhaust pipe will slow
down the flow of exhaust gases. This will
take power away from the engine. Even
though exhaust system is not part of the
fuel system it should be checked as a
cause of lack of power
GO

TA 114110

Figure 13-2 (Sheet 3 of 5)
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GO

® Check exhaust system

e Look for a bent or crushed exhaust

pipe. See|figure 19-1,/ 19-2,
19-3, 19-4, and 19-5

Is exhaust system OK?

@® Replace bent or crushed exhaust pipe

e Refer to Vo chapter 5, para
5-3, 5-4, 5-5, 5-6, or 5-7

@ Bleed fuel system

e Turn on accessory switch
- @ Using 9/16~inch wrench screw out
bleeder valves until fuel comes
out then screw in valve until tight.
See Figure 15=7]
o Turn off accessory switch

e Start engine to see if it still runs
rough. Refer to TM 9-2320-209-10

Does engine run rough ?

End troubleshooting procedure for
engine runs rough

GO TA 114111

Figure 13-2 (Sheet 4 of 5) 13-11
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GO

® Check primary, secondary, and final
fuel filter elements

e Remove primary, secondary, and
final fuel filter elements. Refer
to Vol 3, chaptér4, para 4-10

e Look for signs of dirt in fuel filter
elements

Are primary, secondary, and final fuel
filter elements OK?

@ Replace dirty primary, secondary or
final fuel filter elements

o Refer to Vol 3, chapter 4, para
4-10

® Check fuel tank pump electrical
circuit

e Refer to troubleshooting index
for electrical system given in

chapfer 3

Is the electrical circuit OK?

® Replace bad electrical parts

e Refer to Vol 3, chapter 4, para
4-9

Tell direct support maintenance

TA 114112

Figure 13-2 (Sheet 5 of 5)
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Symptom
ENGINE RUNS ROUG H)

J WARNING

Diesel fuel is very flammable. Care must
be used when choosing a place to work on
fuel system. Keep truck about 50 feet
away from an area where open flame,
sparks, or smoking may cause a fire.
Keep a fire extinguisher close by

@ Make truck ready for work on fuel system

e Find a well ventilated area
o Park truck. Refer to
™ 9-2320-209-10

fuel filter bodies

e Fuel filter body checks are given in
figure 16-2

Are fuel filter bodies OK?
N

y

Figure 13-3 (Sheet 1 of 5) 13.13
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e Using 7/16~inch wrench tighten
filter sleeve nut

GO
\ n
( \‘ I ( \ :/ @ Tighten fuel filter bodies
YES NO

@ Replace leaking fuel filter head
gaskets

e Refer to Vol 3, chapter 4, para
4-10

@ Replace cracked or broken fuel
filter bodies

e Refer to Vol 3, chapter 4, para
4-10

O

@® Check all fuel lines and fittings

o Fuel lines and fittings checks are
given in figure 1624

Are fuel lines and fittings OK?
|

|
| m

(‘ \ I ( \ r‘ Tighten loose or leaking fuel line
YES NO fittings

e Using 1/2-inch wrench tighten
fittings

® Replace broken or crushed fuel lines

e Refer to Vol 3, chapter 4, para
4-5

8 y—

TA 114114

Figure 13-3 (Sheet 2 of 5)
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GO

NOTE

A bent or crushed exhaust pipe will slow
down the flow of exhaust gases. This
will take power away from the engine.
Even though exhaust system is not part of
the fuel system it should be checked as a
cause of lack of power.

@ Check exhaust system

e Look for a bent or crushed exhaust

pipe. See [figure 19-1] 19-2,
19-3, 19-4, and 19-5

Is exhaust system OK?

@ Replace bent or crushed exhaust pipe

e Refer to Vol 3, para
5-3, 5-4, 5~5, 5-6, or 5-7

@ Bleed fuel system

e Turn on accessory switch

e Using 9/16-inch wrench screw out
bleeder valves until fuel comes out
then screw in valve until tight. See

e Turn off accessory switch

e Start engine to see if it still runs
rough. Refer to TM 9-2320-209-10

Does engine run rough ?

GO

TA 114115

Figure 13-3 (Sheet 3 of §) 13-15
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GO

End troubleshooting procedure for engine
runs rough

® Check primary, secondary, and final
fuel filter elements

e Remove primary, secondary, and
final fuel filter elements. Refer
to Vol 3, chaptér-4;Jpara 4-10

o Look for signs of dirt in fuel filter
elements

Are primary, secondary, and final fuel
filter elements OK?

11

@ Replace dirty primary, secondary or
@ @ , final fuel filter elements
e Refer to Vol3;—chapter 4, para
4-10

GO TA 114116

Figure 13-3 (Sheet 4 of b)
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GO

~1
@
@ Check fuel tank pump electrical

circuit

e Refer to troubleshooting index
for electrical system given in

chapter=

Is the electrical circuit OK?

-
1
1

(i3)-

® Replace bad elecirical parts

YES NO

"

e Refer to Vo] 3, chapter 4, para

ol

) . .
Tell direct support maintenance

Figure 13-3 (Sheet 5 of 5)

TA 114117

13-17



T™ 9-2320-209- 20- 2-1

Svmptom
dympto

*( POOR FUEL MILEAGE)

—-I————— WARNING

Diesel fuel is very flammable. Care must
be used when choosing a place to work on

fuel system. Keep truck about 50 feet

mway Fram Aan Aaras \ul\nra Nnran Flnmn
UVV\." LINJITD T TS YYUIGT W U'JGII 1IN

sparks, or smoking may cause a fire. Keep
a fire extinguisher close by

[ @ Make truck ready for work on fuel
system

e Find a well ventilated area
e Park truck. Refer to procedure

given in TM 9-2320-209-10

%

2

(
o

Check primary, secondary, and final

I TS PR
Tuel THiTer noaies

o Fuel filter body checks are given
in figureT16=2

Are fuel filter bodies OK?

—

Figure 13-4 (Sheet 1 of 3)

13-18
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. P am

hY
3
77\ 77\ U. Tighten loose fuel filter body sleeve
YES NO nuts

PR I PO, 474 I S SO Loat laa wa.e
® Using 7/ 10=inCn wrencn rignrén nv

@® Replace leaking fuel filter head gasket

e Refer to Vol -3, chapter 4, para
4-10

@ Replace leaking fuel filter bodies

e Refer to Vol.3, chapter 4, para
4-10

2

T ® Check all fuel lines and fittings

e Fuel lines and fitting checks are
given in figure d&=4-

Are fuel lines and fittings OK?
| |

)

e

(5)
7N\ ® Tighten loose or leaking fuel line
YES NO fittings

e Using 1/2-inch wrench tighten
fitting

® Replace fuel lines that leak

e Refer to Val3;—chapter 4, para
4-5

8 y

TA 114119

Figure 13-4 (Sheet 2 of 3) 1319
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GO

J NOTE

~

A bent or crushed exhaust pipe will slow
down the flow of exhaust gases. This will
cause more fuel to be used when running
the truck. Even though the exhaust system
is not part of the fuel system, it should

be checked as a cause of poor fuel
mileage

|
ol

N’ @ Check exhaust system

e Look for a bent or crushed exhaust
ipe. See figure 19~1, 19-2,
;_91—'3, 19-4, and 19-5

Is exhaust system OK?
I ©)

A) I (‘) q @ Replace bent or crushed exhaust pipe

o Refer to Vol 3, chapter 5, para

o — | 5-3, 5-4, 5-5, 5-6, and 5-7

1

)
I

=

Teii direct support maintenance

TA 114120

13- 20 Figure 13-4 (Sheet 3 of 3)



Symptom

ENGINE DOES NOT SLOW DOWN WHEN
ACCELERATOR PEDAL IS LET GO

WARNING

Diesel fuel is very flammable. Care
must be used when choosing a place to
work on fuel system. Keep truck about
50 feet away from an area where open
flame, sparks, or smoking may cause a
fire. Keep a fire extinguisher close by

@ Make truck ready for work on fuel
system

e Find a well ventilated area
o Park truck. Refer to
T™ 9-2320-209-10

@ Check accelerator return spring

e See if both ends of return spring
are attached
e See if return spring is broken

Is accelerator return spring OK?

GO

Figure 13-5 (Sheet 1 of 3)

T™ 9-2320-209-20- 2-1

STEERING
COLUMN

RETURN
SPRING

ACCELERATOR LINKAGE

TA 114121

13-21



™ 9-2320-209- 20- 2-1

GO
{ \ { \ @ Attach accelerator return spring
YES NO
e Refer to Vol 3,—chapter 4, para
4-29

@ Replace broken accelerator return

4-29

spring
e Refer to Vol 3, chapter 2, para

4
~ @ Check engine fuel return lines

e Look for bent or crushed lines.
Seefigore 15-3, 15-4, or 15-5

p-

Are engine fuel return lines OK?

I ©!

@ Replace bent or crushed fuel return

YES NO lines
I I o Refer to Vol 3, chapter 4, para
4-5
l
A STEERING
\" /- COLUMN ;{
® Check accelerator linkage ) i
e Push accelerator rod all the way §
towards drivers seat
e Let go and see if linkage returns CAB
all the way | FLOOR
Is accelerator linkage OK?

4 Y2 = e ::::’.' [
I - B e : e —Q
I ; 7/ ____________ £

q
GO ACCELERATOR LINKAGE

TA 114122

Figure 13-5 (Sheet 2 of 3)
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M‘

Lubricate accelerator linkage

1lefmm A3 o o L
Using oili can ivw

of connecting lin
Using oil can lubricate pedal
bracket pin

Using oil can lubricate linkage

ball joint

Replace bent or broken accelerator
linkage

-

Refer to Vol3,—chapter 4, para
4-29

@ Replace fuel injection pump

YES

e Tell direct support maintenance

Figure 13-5 (Sheet 3 of 3)
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—L— WARNING

Diesel fuel is very flammable. Care must
be used when choosing a place to work on
fuel system. Keep truck about 50 feet
away from an area where open flame,
sparks, or smoking may cause a fire.

| Keep a fire extinguisher close by I

R E———

M

\

@® Make truck ready for work on fuel
system

e Find a well ventilated area
e Park fruck. Refer to procedures
given in TM 9-2320-209-10

e

&

-

Check engine fuel return lines

e Look for bent or crushed lines,
See figure 15-3, 15-4, or 15-5

Are engine fuel return lines OK?
|

GO

Figure 13-6 (Sheet 1 of 2)

13- 24
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()

@ @ @ Replace bent or crushed fuel return
lines

e Refer to Vol 3, ghapter 4, para
4~5

CAB
¢FLOOR

4
RETURN
@® Check accelerator linkage SPRING

e Push accelerator rod all the way
towards drivers seat
e Llef go and see if linkage returns

all the way

Is accelerator linkage OK?

ACCELERATOR LINKAGE

5
I 7~ \ Q‘ Lubricate accelerator linkage
NO

e Using oil can lubricate accelerator
linkage

@ Replace bent or broken accelerator

I linkage
e Refer to Vol 3, chapter 4, para
4-29
__ 6 7 _
@ Replace fuei injection pump
e Tell direct support maintenance

TA 114125

Figure 13-6(Sheet 2 of 2)
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— — WARNING

Diesel fuel is very flammable. Care
must be used when choosing a place to
work on fuel system. Keep truck about
50 feet away from an area where open
flame, sparks, or smoking may cause a

fire. Keep a fire extinguisher close by I
o\
\—

® Make truck ready for work on fuel
system

L

e Find a well ventilated area
e Park truck. Refer to
™ 9-2320-209-10

~1 © Check idle speed adjustment
e Referto Vol 3, chapter 4, para
4-29
le idle sneed adiuctmant OK?
& Tl i G'J\vvu “UIVU LR A A
l o
I 3 )
VR 77N\ @ Adjust idle speed
YES NO
e Refer to Vol 3, chapter 4, para
I o I 4-29
A |
GO TA 114126

Figure 13-7 (Sheet 1 of 2)
13- 26
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GO

~)
&- ® Test fuel tank pump electrical circuit

e Refer to troubleshooting index

for electrical system given in
—chapter 3

Is electrical circuit OK?
|| .
| )
77N\ 77N\ @ Replace bad electrical parts
YES NO ¢
- | 4-9

P

A
e~

® Test fuel tank pump pressure

e Fuel tank pump pressure test is
given-in figure 16-5

Does pressure gage show a reading?

i @
R Ji Replace fuel tank pump
H @) ﬂ
N e Refer to Vol 3, chapter 4, para
I =~ | 4-8

i m

8 )
I 77\ :/ @ Replace fuel injection pump
H T ’ . “"1 e Tell direct support maintenance

TA 114127

Figure 13-7 (Sheet 2 of 2) 13.27
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——I————— WARNING

Diesel fuel is very flammable. Care
must be used when choosing a place to
work on fuel system. Keep truck about
50 feet away from an area where open
flame, sparks, or smoking may cause a

fire. Keep a fire extinguisher close by I

e Find a well ventilated area
e Park truck. Refer to
T™ 9-2320-209-10

GO
: TA 114128

Figure 13-8 (Sheet 1 of 6)
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GO
/-,

® Check flame heater fuel lines

(~

e Look for a crushed or broken line.
—See'figure 15-1 '
o Look for signs of fuel leaking from
lines or fiftings
e Feel for loose fittings

@ Check all fuel lines and fittings

e Fuel line and fitting checks are
given in figure 16-4

Are fiame heater and engine fuel lines
and fittings OK?

3
/7 \ : ; @® Tighten loose or leaking fittings
YES NO ,

- e Using 9/16-inch wrench tighten

Fi+inn

[RRRR 1410

® Replace bent, broken, or cracked fuel
lines

e Refer to Vol 3, chapter 4, para
4-5

ol
® Check primary, secondary,and final

fuel fiiter bodies

e Fuel filter body checks are given
—¥n figure 16~2

Are fuel fil’rer bodies OK?

GO

" TA 114129

Figure 13-8 (Sheet 2 of 6) 13-29
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7\

%

GO

y 2y o R _ JUR - N R
@ Tighten loose fuel filter body sieeve
nuts

e Using 9/16-inch wrench tighten
nuts

@ Replace leaking fuel filter head
gaskets
e Refer to Vol 3, chapter 4, para
4-10
@ Replace leaking fuel filter bodies

e Refer to Vol 3, ¢hapter 4, para
4-10

Check flame heater fuel pump
electrical circuit

o Refer to troubleshooting index
for electrical system given in
——=hapter 3

Is flame heater electrical circuit OK?

|

(7 )

I ® Refer to Vol 3, chapter 4, para .

® Replace bad electrical parts

4-9

Figure 13-8 (Sheet 3 of 6)
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9)
0]

2\

NS

‘F

@® Check manifold heater fuel filter

o Remove manifold heater fuel
_filter. Refer to Vol 3, chapter 4,
para 4-15, 4-19, 4-24
e Look for signs of dirt in filter

( \ I ( \ :I @ Replace dirty manifold heater fuel
YES NO filter
I I e Refer to Vol 3, chapter 4, para

| 4-15, 4-19 and 4-24

‘_l NOTE

Before going to the next step put back
manifold heater fuel filter. Refer to Vol
3, cﬁupfer 4, para 4-15, 4-19, and 4-24

® Test manifold heater fuel pump

e Flame heater fuel pump test is
given—in figure 16-1

Is there fuel in bucket, or can?

GO

TA 114131

Figure 13-8 (Sheet 4 of 6)
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-

..\ .
77\ I ( “\ :‘ @ Replace manifold heater fuel pump
VEC [

m
ﬁiﬂh
. . L

e Refer to Vol 3, chapter 4, para
4-18, 4-19, 4-26, 4-27

12
@® Test manifold heater nozzle

o Flame heater nozzle test is
giver in figure 16-3

Is there fuel in bucket, or can?

‘ 13
N\ 7 \ QQ Replace manifold heater nozzle I

o Refer to Vol 3, chapter 4, para
4-12, 4-16 and 4-21

7\
o
@ Put back manifold heater nozzle

e Using 7/16 inch wrench unscrew
and take out flame heater fuel -
lines from nozzle ,

e Screw in flame heater nozzle and
tighten using 1 inch wrench

e Screw in flame heater fuel lines
and tighten using 7/16 inch
wrench

!
Y
GO

13-32

Figure 13-8 (Sheet 5 of 6)




T™ 9-2320- 209- 20- 2-1

GO

15

@ Check primary, secondary, and final
ement

(73

fuel filter el

e Remove primary, secondary, and
final fuel filter elements, Refer
tot¥el3, chapter 4, para 4-10

+ Lok fion sigms of divt in fuel filter
elements

Are primary, secondary, and final fuel
filter eiements OK?

(16)

LAY

@ Replace dirty primary, secondary or
final fuel filter elements

e Refer to Vol 3, chapter 4, para
4-10

( 17
® Test fuel tank pump electrical circuit

e Refer to troubleshooting index
for electrical system given in

——chapter 3

Is fuel tank pump electrical circuit OK?

I )
® Replace bad electrical parts
A — e Refer to Vol 3, chapter 4, para

4-9

o\

Tell direct support maintenance

Figure 13-8 (Sheet 6 of 6)
13-33/(13-34 bl ank)






T™ 9-2320-209-20-2-1

CHAPTER 14
FUEL SYSTEM TROUBLESHOOTING SUMMARY

14-1.  GENERAL. This chapter gives a summary of troubl eshooting procedures given
in[chapter 13]for the fuel system

14-2.  PROCEDURES. The summary in this chapter covers all fault synptons found
in the detailed troubl eshooting procedures. outlines a sanple troubl e-
shooting procedure. The summary procedures are based on the “what-to-do” portions
of the detailed procedures and do not include the ‘howto-do-it” instructions.

Varning, cautions, and notes are given where needed.

14-1
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FUEL SYSTEM TROUBLESHOOTI NG SUMVARY

1 .
QROUBLE WITH STARTING ENGINE)

Symptoms

1 8

ENGINE CRANKS BUT LHARD STARTING ’
DOES NOT START

-WARNING

DIESEL FUEL IS VERY FLAMMABLE., CARE MUST
BE USED WHEN CHOOSING A PLACE TO WORK
ON FUEL SYSTEM. KEEP TRUCK ABOUT 50

FEET AWAY FROM AN AREA WHERE OPEN FLAME,
SPARKS, OR SMOKING MAY CAUSE A FIRE,

KEEP A FIRE EXTINGUISHER CLOSE BY

DECIDE IF FAULT IS IN MECHANICAL
OR ELECTRICAL SYSTEM

IS FAULT IN MECHANICAL SYSTEM ?

DO ELECTRICAL SUMMARY TROUBLESHOOTING
PROCEDURE FOR FUEL PUMP AND ENGINE
MANIFOLD HEATER. REFER TO TROUBLESHOOTING
INDEX FOR ELECTRICAL SYSTEM

TA 114134

Figure 14-1 (Sheet 1 of 2)
14-2
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e FLAME HEATER FUEL LINES

e ALL FUEL LINES AND FITTINGS

e PRIMARY, SECONDARY, AND
FINAL FUEL FILTER BODIES

e FLAME HEATER FUEL FILTER

® USING FLAME HEATER FUEL PUMP
TEST, FIND THE FAULT IN
e FLAME HEATER FUEL PUMP

® USING FLAME HEATER NOZZLE
TEST, FIND THE FAULT IN

e - FLAME HEATER NOZZLE

CHECKOUT OK?

N ~

YES NO REPLACE OR REPAIR
“BAD PART

L TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

Figure 14-1 (Sheet 2 of 2)

T™ 9-2320- 209- 20- 2-1
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ENGINE

RUNS
ROUGH

2
GNGINE DOES NOT RUN NORMALLY)

pawe | roon
STALLS
POWER MILEAGE

WARNING

DIESEL FUEL IS VERY FLAMMABLE. 'CARE MUST BE USED WHEN
CHOOSING A PLACE TO WORK ON FUEL SYSTEM. KEEP TRUCK

- ABOUT 50 FEET AWAY FROM AN AREA WHERE OPEN FLAME,
SPARKS, OR SMOKING MAY CAUSE A FIRE, KEEP A FIRE
EXTINGUISHER CLOSE BY

DECIDE IF FAULT IS IN MECHANICAL

OR ELECTRICAL SYSTEM

IS FAULT IN MECHANICAL SYSTEM?

GO

14-4

DO ELECTRICAL SUMMARY
TROUBLESHOOTING PROCEDURE
FOR FUEL PUMP AND ENGINE
MANIFOLD HEATER. REFER TO
TROUBLESHOOTING INDEX FOR
ELECTRICAL SYSTEM

Figure 14-2 (Sheet 1 of 5)

GO GO GO

TA 114136



h—-—- )y

® LOOK TO FIND A FAULT IN ONE
OF THE FOLLOWING:

e PRIMARY, SECONDARY, AND

FINAL FUEL FILTER BODIES
FUEL LINES AND FITTINGS

' eV

EXHAUST SYSTEM
AIR IN FUEL SYSTEM

DRAADV CEANNINADVY  ANIN
FRUVVART , JEVVUINUVART , ANV

. FINAL FUEL FILTER ELEMENTS

o o 0O

CHECKOUT OK’-"

I
i

P I _P— I .
ﬂgw REPAIR OR REPLACE
* BAD PART

r!ELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

Nt G e Nof BN B - W N i i\

Figure 14-2 (Sheet 2 of 5)
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—
A |

DECIDE iF FAULT IS IN MECHANICAL |
OR ELECTRICAL SYSTEM

IS FAULT IN MECHANICAL SYSTEM?

7N\ I 7\ DO ELECTRICAL SUMMARY
YES NO TROUBLESHOOTING PROCEDURE
I N\ N’ FOR FUEL PUMP AND ENGINE
MANIFOLD HEATER. REFER TO
TROUBLESHOOTING INDEX FOR

ELECTRICAL SYSTEM

® USING FUEL TANK PUMP PRESSURE
TEST FIND FAULT IN

YES NO Jmm  REPLACE OR REPAIR
BAD PART |

—_— o o 1

I TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

Figure 14-2 (Sheet 3 of 5)
14-6
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N MECHANICAL

?

IS FAULT IN MECHANICAL SYSTEM 7

@ @ !

DO ELECTRICAL SUMMARY
TROUBLESHOOTING PROCEDURE
FOR FUEL PUMP AND ENGINE
MANIFOLD HEATER. REFER TO
TROUBLESHOOTING INDEX FOR
ELECTRICAL SYSTEM

® LOOK TO FIND A FAULT IN
ONE OF THE FOLLOWING:

e ACCELERATOR LINKAGE

e PRIMARY, SECONDARY, AND
FINAL FUEL FILTER BODIES

e FUEL LINES AND FITTINGS

EXHAUST SYSTEM
AIR IN FUEL SYSTEM

FNEIN 1N D Vil J 1 Z IV

PRIMARY, SECONDARY, AND
FINAL FUEL FILTER ELEMENTS

e 00 -!

CHECKOUT OK?

9]
o

Figure 14-2 (Sheet 4 of 5)

©
O
y ! ' ! ! ! ' ! [ | 4 8

©
O

TA 114139
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YES NO OR REPAIR

LTELL DIRECT SUPPORT MAINTENANCE

D TROUBLESHOOTING
SEE SYMPTOM INDEX

pivey b

—

® LOOK TO FIND A FAULT IN
ONE OF THE FOLLOWING;

e PRIMARY,SECONDARY,AND
FINAL FUEL FILTER BODIES

N -y =

e FUEL LINES AND FITTINGS
e EXHAUST SYSTEM

i
| | 4 8

NOTE: FOR DETAIL
P E

CHECKOUT OK?

N I N I

YES NO

REPLACE OR REPAIR
BAD PART

- N
TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114140

Figure 14-2 (Sheet 5 of 5)
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( TROUBLE WITH SLOWING OR STOPPING ENGINE )

Symptoms
ENGINE DOES NOT SLOW
ENGINE RUNS AFTER
DOWN WHEN ACCELERATOR BEING SHUTORE

PEDAL IS LET GO

WARNING

DIESEL FUEL IS VERY FLAMMABLE. CARE MUST BE
USED WHEN CHOOSING A PLACE TO WORK ON FUEL
SYSTEM . KEEP TRUCK ABOUT 50 FEET AWAY FROM AN

AREA WHERE OPEN FLAME, SPARKS, OR SMOKING
MAY CAUSE A FIRE. KEEP A FIRE EXTINGUISHER CLOSE BY

GO GO
TA 114141

Figure 14-3 (Sheet 1 of 3)
14-9
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GO

e LOOK TO FIND A FAULT IN ONE
OF THE FOLLOWING:

o ACCELERATOR RETURN SPRING
o« FUEL RETURN LINES
o ACCELERATOR LINKAGE RETURN

CHECKOUT OK?
REPLACE OR REPAIR
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

Figure 14-3 (Sheet 2 of 3)
14-10
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GO

® [OOK TO FIND A FAULT IN
ONE OF THE FOLLOWING:

e FUEL RETURN LINES
o ACCELERATOR LINKAGE RETURN

CHECKOUT OK?

REPLACE OR REPAIR
BAD PART |

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114143

Figure 14-3 (Sheet 3 of 3)
14-11/( 14-12 bl ank)
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CHAPTER 15
FUEL SYSTEM SUPPORT DIAGRAMS

15-1. GENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in_chapter 13] Table 3-1is a conplete listing of all support
diagrams used in this mnual.

15-~1
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INTAKE
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FITTING

TA 114144

Di agram

Fuel System Support

Figure 15-1.
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FILTER
RETAINING
SCREWS
e N \
—
1
¥ (s>)
®
® SN o [
—
FUEL BLEEDER
FILTER VALVE
BODIES

Figure 15-2.

P
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g

FUEL FUEL

FILTER FILTER
SCREW BODY
TA 114145

Fuel System Support Diagram
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LEGEND
C "1 FUEL FEED

FUEL RETURN
PREHEATER FEED

BRRRR PREHEATER RETURN

FUEL LINES AND FITTINGS FOR LDS427

TA 114146

Figure 15-3. Fuel System Support Diagram
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LEGEND
C——3 FUELFEED

FUEL RETURN

&

FUEL LINES AND FITTINGS FOR LD465
TA 114147

Figure 15-4. Fuel System Support Diagram

15-5



T™ 9-2320-209- 20- 2- 1

PREHEATER FEED
FUEL FEED
PREHEATER RETURN

FUEL RETURN

P R A T

FUEL LINES AND FITTINGS FOR THE M275A1

TA 114148

Figure 15-5. Fuel System Support Diagram

15-6
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CHAPTER 16
FUEL SYSTEM TEST PROCEDURES

16-1. CGENERAL. This chapter gives test procedures for the tests given in[chapfer]
[I3]for the fuel system

16-2. TEST SET-UP. Instructions for setup of test equipnent and parts to be
tested are given before the test procedures. Illustrations are used, when needed, to
show you how to hook up the test equipnment to the part to be tested.

16-3. TEST PROCEDURE. Detailed step-by-step instructions, in flow chart form
are given for each test. The procedure calls out the type of test and the condition
of the truck system for each part of testing. The step-by-step test will lead you to
the bad conponent or to a fault synptomwithin a related system Reference is made
to the fault synptomindex, [chapter 6.]if the test shows a fault in another system

16-1
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FUEL SYSTEM TROUBLESHOOTING TESTS

FLAME HEATER FUEL PUMP TEST)

NOZZLE

@ Test heater fuel pump

Using 3/8-inch wrench unscrew and
take off fuel lines from nozzle

Put fuel line fitting ends into a
bucket, or can

Turn on heater for about 15 seconds
then turn heater off

See if there is fuel in bucket, or can

16-2

CAN NOZZLE FUEL
LINES

Figure 16-1 A 1a1e9
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FUEL FILTER BODY CHECKS)

® Check primary,secondary,and final
fuel filter bodies

o Look for fuel leaking from fuel filter
bodies

e Look for signs of fuel leaking from
fuel filters head gasket

o Feel for loose fuel filter head bolt

o Refer to figore=15-2

TA 114150

Figure 16-2
16-3
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FLAME HEATER NOZZLE TEST)

@® Test flame heater nozzle

e Using 5/16 and 7/16 inch wrenches
unscrew two fuel line fittings

e Using 1-inch wrench unscrew and B |
shake out flame heater nozzle —T T ™ ~
o Screw fuel line fittings into nozzle ! )8 ~—
and tighten using 7/16 and 5/16 2 ¢
inch wrenches © - . J

o Put a bucket or can under flame
) &1 pun} ~
heater nozzle
o Turn on heater for about 15 seconds

then turn heater off
o See if there is fuel in bucket or can,

CAN NOZZLE

TATI41!L

Figure 16-3
16-4
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FUEL LINES AND FITTINGS CHECKS)

|

@ Check all fuel lines and fittings

e Look for a crushed or broken line.
See figore=¥5-3, 15-4 and 15-5

e Look for signs of fuel leaking from
lines or fittings

& Coal fau lanea 1888 ne
® ré&e 10r 166s€e 1ifTings

TA 114152

Figure 16-4
16-5
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16-6

FUEL TANK PUMP PRESSURE TEST)

® Test fuel tank pump pressure

Remove fuel pump output line from
elbow. Refer to Vol 3[ chapfer 4,
para 4-5

Put Pressure gage fitting in elbow and
tighten using 1/2-inch wrench

Turn accessory switch to “ON”. Refer
to TM 9-2320-209-10

See if gage reading is between 5 and
7 psi

Turn switch to “OFF”. Refer

to TM 9-2320-209- 1.0

e Using 1/2-inch wrench unscrew

and take out pressure gage fitting

e Put back fuel line. Refer to Vol 3,

[chapter 4, para 4-5

Figure 16-5

PRESSURE
GAGE FITTING

PRESSURE
GAGE

TA 114153
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CHAPTER 17
EXHAUST SYSTEM TROUBLESHOOTING

17-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the exhaust system, for which there are authorized corrective mainte-
nance tasks at the organizational maintenance level.

17-2. EQUI PMENT | TEMS NOT COVERED . Al equipnent items for which corrective
mai ntenance is authorized at the organizational maintenance |evel are covered in this

chapter.

17-1
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EXHAUST SYSTEM TROUBLESHOOTING

Symptom
1/, N\
EXHAUST SYSTEM MAKES NOISE FROM HORIZONTAL
EXHAUST SYSTEM WITH MUFFLER

N | -
N |

o Park truck. Refer to
™™ 9-2320-209-10

PR "R T S PN
® UNOCK wneeis

B WARNING

Do not touch any part of the exhaust
system while engine is running. You
can get badly burned. If the engine
has just been shut off, wait until the

h h H I d
avhatiet eyetam hee tima o ~an Awn
WAL INAV IS a,alvlll 1INV THIHIW 1TW WWWIE WYY L

before doing any work
r.———— NOTE

Exhaust manifold is not part of the
exhaust system group. However the
exhaust manifold should be checked as
a cause of the exhaust system making
noise

N

GO TA 114154

Figure 17-1 (Sheet 1 of 3)
17-2



GO
2
= @ Check exhaust manifold
e Look for holes or cracks. See

flgGﬁZ‘f 1 and 19-5

Is exhaust manifoid OK?

—

77\
&

@ Check exhaust pipe from exhaust
manifold to muffler

a look to see if n:pp has g.gm

T s

from mounting flanges or
are broken. See figure119-
59=5

o Look for holes or cracks

*O

Is exhaust pipe OK?

YE NO

GO

T™ 9-2320-209-20-2-1

( 3)
@® Replace bad exhaust manifold
OO

I e Tell direct support maintenance

® Put back pipe that has come apart
at mounting parts

e Refer to Vol 3, chapfer 5, para 5-3
and-5-4

g
e Refer to Vol 3, chaptér5, para 5-3
ahd-5-4

@ Replace bad exhaust pipe

e Refer to Vol 3, chaptér5, para 5-3
aad5Y

TA 114155

* Figure 17-1 (Sheet 2 of 3)
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GO
6
~T1 @ Check muffler

o Look for holes or cracks., See

figore=19-1 and2=5

Is muffler OK?
-

77\

7 )
a ® Replace muffler

NO
e Refer to Vol 3, chapter'5, para
5-3 ahd—5-4

@ Replace tailpipe

e Refer to Vol 3, chapter'5, para
5-3 and=5=4

YES

TA 114156

Figure 17-1 (Sheet 3 of 3)
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TER CAB FROM HORIZONTAL EXHAUST SYSTEM WITH MUFFLER /\

sy u‘l H Tan¥ LR (A AR LA L ¥t ARtV

1T e Make truck ready for work on exhaust
system

o Park truck. Refer to
T™ 9-2320-209-10
o Chock wheels

I
_l___ WARNING

NI N

Do not touch any part of the exhaust '
system while engine is running. You
can get badly burned. If the engine l
has just been shut off, wait until the
exhaust system has time to cool down
before doing any work

B \orE

Truck body is not part of the exhaust
system group. Holes or cracks in the
truck body fioor or fire wali can cause
i fumes to enter cab

!
0O

TA 114157

Figure 17-2 (Sheet 1 of 2)
17-5
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GO

1 @ Check cab floorboards and firewall

3
@ Repair holes and cracks in
YES NO floorboards and firewall
N’ N’
e Refer to TM 9-237 for welding
a— e ive] Qfll 1rae

feigele
(X |
| @ Check muffler and exhaust pipes

e Look for holes or cracks in mu
outlet pipe

e Look for holes or cracks in pipes
Look for a broken gasket between—
pipe flanges

e See fighre 19-1 and5=5"

Are exhaust pipes and gaskets OK ?
|

| ()L
— @ Replace bad exhaust pipes
NO
) e Refer to Vol 3, chapter 5, para 5-3
afd-5-4
@ Replace bad gasket

e Refer to Vol=5;—chapter 5, para 5-3
and 5-4

)

® Rl
VES ® Replace muffler
e Refer to Vol 3, chapter 5, para

5-3 and 5-4 —

TA 114158

Figure 17-2 (Sheet 2 of 2)
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Symptom

3

ﬁXHAUST SYSTEM MAKES NOISE FROM HORIZONTAN
W(HAUST SYSTEM WITHOUT MUFFLER /

O

\"1,
® Make truck ready for work on exhaust
system

o Park truck. Refer to
T™ 9~2320-209-10
e Chock wheels

r
i

B wARNING

Do not touch any part of the exhaust
system while engine is running. You I
can get badly burned. If the engine has
just been shut off, wait until the exhaust
system has time to cool down before

doing any work

—

Exhaust manifold and turbocharger are
not part of the exhaust system group.
However the exhaust manifold and
turbocharger shouid be checked as a
cause of the exhaust system making
noise

v

GO . TA 114159
Figure 17-3 (Sheet 1 of 3)
17-7




™ 9-2320-209-20-2-1

GO

@ Check exhaust manifold

e Look for holes or cracks. See
figure 19-4

Is exhaust manifold OK?

@ Replace bad exhaust manifold

e Tell direct support maintenance

® Check exhaust pipe from exhaust
manifold to turbocharger

o Look to see if pipe has come apart
from mounting flanges or gaskets
are broken. See fighre 19-4

e Look for holes or cracks

Is exhaust pipe OK?

@ @ Put back pipe that has come apart at
@ mounting flanges
e Refer to Vol 3, ¢hapter 5, para 5-5
@ Replace broken gasket
o Refer to Vol 3, <hapter 5, para 5-5
@ Replace bad exhaust pipe

o Refer to Vol 37—<hapter 5, para 5-5

GO TA 114160

Figure 17-3 (Sheet 2 of 3)
17-8
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©
0]

Q
Y

1 @ Check turbocharger

e Look for holes or cracks. See

figore 19-4

is turbocharger OK?
e

()

@ Replace turbocharger

f

e Tell direct support maintenance

o Refer to Viel=34 chapter 5, para
5-5

0\
! 8 ]
/ \ @ Replace tailpipe
YES
I

TA 114161

17-9
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Symptom
4
ﬁXHAUST FUMES ENTER CAB FROM HORIZONTQ
EXHAUST SYSTEM WITHOUT MUFFLER J

1

~T @ Moake truck ready for work on exhaust
system

o Park truck. Refer to
T™ 9-2320-209-10
e Chock wheels

B |

—l——— WARNING

Do not touch any part of the exhaust

system while engine is running. You

can get badly burned. If the engine has

just been shut off, wait until the exhaust I
system has time to cool down before

doing any work

—.——— NOTE

Truck body is not part of the exhaust

system group. Holes or cracks in the

truck body floor or firewall can cause
fumes to enter cab

ol
@® Check cab floorboards and firewall

* Figure 17-4 (Sheet 1 of 2)

17-10
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GO
| ~
M ® Repair holes and cracks in
- T fioorboards and firewail
I—_\J—V——_l o Refer.to TM 9-237 for welding

I I procedures

Turbocharger is not part of the
exhaust system. However the
turbocharger should be checked
as a cause of exhaust fumes
entering cab

—

e

C

Check turbocharger and exhaust pipes

e Look for holes or cracks in
turbocharger. See figbre19-4

e Look for holes or cracks in pipes

e Look for a broken gasket between
pipe flanges

Are exhaust pipes and gaskets OK?

1 B
i ~
1~ ©
® Replace bad exhaust pipes

YES NO
e Refer to Vol 3, chapter 5, para
5-5

® Replace bad gasket

e Refer to Vo] 3, chapter 5, para
5-5

Tell direct support maintenance

r‘D

TA 114163

'Figure 17=4 (Sheet 2 of 2)
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@® Make truck ready for work on. exhaust
system

e Park truck. Refer to
T™ 9-2320-209-10
e Chock wheels

|

—l-——— WARNING

To not touch any part of the exhaust
system while engine is running. You
_can get badly burned. If the engine
has just been shut off, wait until the
exhaust system has time to cool down
before doing any work

exhaust manifold should be checked as

a cause of the exhaust system making

GO TA 114164
Figure 17-5 (Sheet 1 of 3)



~{ @ Check exhaust manifold

e Look for holes or cracks., See
figbre—T19-3

Is exhaust manifold OK?

e N

@ Replace bad exhaust manifold
YES NO
e Tell direct support maintenance

e A
/\I

U
@ Check exhaust pipe from exhaust
manifold to muffler
e Look to see if pipe has come apart
at mounting flanges or gaskets are
broken. See figore—9-3

o Look for holes or cracks

Is exhaust pipe OK?

-

~d

$) A —

Figure 17-5 (Sheet 2 of 3)

T™ 9-2320-209- 20- 2-1

3
Y

|

77\
(5\

@ Put back pipe that has come apart
at mounting flanges

e Refer to Vol 3, <chdpter 5, para 5-6
@ Replace broken gasket
e Refer to Vol 3, <htpter 5, para 5-6

)
b
:
i}
)
o

& D - P R R T IS
W REpiuCe puu BRANUUS

e Refer to Vol 3; chapter 5, para 5-6

TA 114165

17-13
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GO

® Check muffler

o Llook for holes or cracks. See

figure=12-3

lls muffler OK?

@ Replace muffler

e Refer to Vol 3, chapter 5,
para 5-6

@ Replace tailpipe

o Refer to Vol 3,—chapter 5,
para 5-6

TA 114166

Figure 17-5 (Sheet 3 of 3)
17-14
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Symptom

6
(EXHAUST FUMES ENTER CAB FROM VERTICAL EXHAUST SYSTEM WITH MUFFLER\

N

I )L
Lﬂ @ Make truck ready for work on exhaust
system

e Park truck. Refer to
T™ 9-2320-209-10
o Chock wheels

|
F_.— WARNING

Do not touch any part of the exhaust
system while engine is running. You

can get badly burned. If the engine has
just been shut off, wait until the exhaust
system has time to cool down before doing
any work

—

J— NOTE

Truck body is not part of the exhaust

system group. Holes or cracks in the

truck body floor or firewall can cause
fumes to enter cab

TA 114167

Figure 17-6 (Sheet 1 of 2) 17-13
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—8

\4 Check cab floorboards and firewall

e Look for holes or cracks

Are floorboards and firewall OK?

N 77\
3)
@ Repair holes and cracks in
floorboards and firewall
o Refer to TM 9-237 for welding
4 procedures
® Check muffler and exhaust pipes
e Look for holes or cracks in muffler

outlet pipe

e Look for holes or cracks in pines
CKS pipes

e Look for a broken gasket between
pipe flanges
o See figore—19-3

Are exhaust pipes and gaskets OK?
-

@ Replace bad exhaust pipes
YES

\ 4 e Refer to Vol 3, chgpter 5,
para 5-6

® Replace bad gasket

& Refer to Vol 35 chapter 5,
para 5-6

()

m @ Replace muffler

N’ e Refer to Vol 3, _chapter 5,
para 5-6

TA 114168

Figure 17-6 (Sheet 2 of 2)
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Symptom

7/ ~
EXHAUST SYSTEM MAKES NOISE FROM VERTICAD

EXHAUST SYSTEM WITHOUT MUFFLER

o
\'r @ Make truck ready for work on exhaust

system

e Park truck. Refer to

™ 9-2320-209-10
o CThock wheels

-

—B warNING

Do not touch any part of the exhaust
system while engine is running. You
can get badly burned. If the engine has
just been shut off, wait until the exhaust

.
system has fime to cool down before

doing any work

NOTE

Exhaust manifold and turbocharger are
not part of the exhaust system group.
However the exhaust manifoid and
turbocharger should be checked as a
cause of the exhaust system making

noise

7
y

GO

Figure 17-7 (Sheet 1 of 3)

T™ 9-2320- 209- 20- 2- 1

TA 114169
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i

.T--u-rgg

Check exhaust manifold

e Look for holes or cracks. See

figere—9-2

Is exhaust manifold OK?

® Replace bad exhaust manifold
NO

o Tell direct support maintenance

wa
|
<

@ Check exhaust pipe from exhaust

manifold to 1 wknrl‘\nrgnr

(AL 18] LR A T

o Look to see if pipe has come
apart at mounting flanges or
gaskets are broken. See figure
9=z

e Look for holes or cracks

Is exhaust p|pe OK?

® Put back pipe that has come apart
at mounting flanges

e Refer to Vol 3,chapter 5,
para 5-7

YES NO

@ Replace broken gasket

e Refer to Vol 3, chapter 5,
para 5-7

@® Replace bad exhaust pipe

e Refer to Vol 3,_chgpter 5,
para 5-7

§ EEEES——

TA 114170
Figure 17-7 (Sheet 2 of 3)
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GO

@ Check turbocharger

e Look for holes or cracks. See

figure 19-2

Is turbocharger OK?

? 7 !
| / \ _ @ Replace turbocharger

NO

e Tell direct support maintenance

@ Replace tailpipe

o Refer to Vol 3, chapter 5, para

5-7

Figure 17-7 (Sheet 3 of 3)

TA 114171
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Symptom

8
‘ EXHAUST FUMES ENTER CAB FROM VERTICAL EXHAUST SYSTEMWITHOUT MUFFLER)

/\I

1)1
k‘ﬂ @ Make truck ready for work on exhaust
system

e Park truck. Refer to
™ 9-2320-209-10
e Chock wheels

Do not touch any part of the exhaust I
system while engine is running. You
can get badly burned. If the engine I
has just been shut off, wait until the
exhaust system has time to cool down I
before doing any work

M o

Truck body is not part of the exhaust
system group. Holesor cracks in the
truck body fioor or firewall can cause
fumes to enter cab

Are floorboards and firewall OK?

>0
e TA 114172

Figure 17-8 (Sheet 1 of 2)
17-20
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o Refer to TM 9-237 for welding

air hn|e< and cracks in floorboards

B NOTE

procedures

Turbocharger is not part of the exhaust
system. However the turbocharger should
be checked as a cause of exhaust fumes
entering cab

1

1 @ Check turbocharger and exhaust pipes

® 1LOOK i0f nNGCies OF CracCks in

turbocharger. See figore—F9-2

S
e Look for holes or cracks in pipes

Look for a broken gasket between
pipe flanges

v

Are exhaust nines and a
Are exhaust pipes anc g
NO
I 7N
YES

o Refer to Vol 3—chapter 5, para 5-7

I @ Replace bad gasket

l e Refer to Vol 3;—chapter 5, para 5-7

()
@ Replace tailpipe
l o Refer to Vol 3,—chapter 5, para
5-7

TA 114173

Figure 17-8 (Sheet 2 of 2)
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Symptom

9 .
(EXHAUST SYSTEM MAKES NOISE ON TRUCKS M50A1, M50A2, AND M50®

fo

-

ake truck ready for work on exhaust
system

e Park truck, Refer to
™ 9-2320-209-10

‘ 2 il
® Check exhaust manifold

17-

e Chock wheels

—j-—-—— WARNING

Do not fouch any part of the exhaust
system while engine is running. You can I
get badly burned. If the engine has just
been shut off, wait until the exhaust

system has time fo cool down before doing

_ any work

- NOTE

Exhaust manifold is not pari of the exhaust
system group. However the exhaust
manifold should be checked as a cause

of the exhaust system making noise

B |

Is exhaust manifold OK?

GO

Figure 17-9 (Sheet 1 of 3)

22
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()

® Replace bad exhaust manifold

e Tell direct support maintenance

I
:
W
4
Z
O
G

@ Check exhaust pipe from exhaust

manifold to bypass valve

o Look for holes, cracks or
broken gaskets. See figore—19-5

Is exhaust pipe OK?

T G)

® Replace bad exhaust pipe

./ N/ N & Refer to Vol 3, chapter 5, para
5-4

@ Replace broken gasket
e Refer to Vel3,-chapter 5, para

f'\! >
e

Check exhaust system bypass valve

o Look for holes or cracks. See
figure—19=5

Is bypass valve OK?

YES NO

$ mmu—

TA 114175

Figure 17-9 (Sheet 2 of 3) 17-23
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GO

@® Check muffler

e. Look for holes, cracks or broken
gaskets . See figure—19~5

Is muffler OK?

@ Replace muffler

o Refer to Vo3, chapter 5, para
5-4

@ Replace broken gasket

I o Refer to Vql 3, chapter 5, para
5-4

@ Replace tailpipe

o Refer to Val3,—chapter 5, para
5-4

TA 114176

Figure 17-9 (Sheet 3 of 3)
17-24
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CHAPTER 18
EXHAUST SYSTEM TROUBLESHOOTING SUMMARY

18-1.  GENERAL. This chapter gives a summary of troubl eshooting procedures given
in[chapter I7]for the exhaust system

18-2.  PROCEDURES. The summary in this chapter covers all fault synptoms found in
the detailed troubleshooting procedures. outlines a sanpl e troubl eshooting
procedure. The summarv procedures are based on the “what-to-do” portions of the
detailed procedures and do not include the "howto-do-it" instructions. Vérnings,
cautions, and notes are given where needed.

18-1
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EXHAUST SYSTEM TROUBLESHOOTING SUMMARY

1
CTROUBLE WITH HORIZONTAL EXHAUST WITH MUFFLEO

Symptoms

' 2
EXHAUST SYSTEM MAKES EXHAUST FUMES ENTER CAB
NOISE FROM HORIZONTAL
S O o FROM HORIZONTAL EXHAUST
PORPLER SYSTEM WITH MUFFLER

1 WARNING I

DO NOT TOUCH ANY PART OF THE EXHAUST SYSTEM WHILE ENGINE IS RUNNING.
YOU CAN GET BADLY BURNED, IF THE ENGINE HAS JUST BEEN SHUT OFF, WAIT
UNTIL THE EXHAUST SYSTEM HAS TIME TO COOL DOWN BEFORE DOING ANY

WORK

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

e EXHAUST MANIFOLD
e EXHAUST MANIFOLD TO
MUFFLER PIPE

e MUFFLER

e TAIL PIPE
REPLACE OR REPAIR BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO

TA 114177

Figure 18-1 (Sheet 1 of 2)
18-2



LOOK TO FIND FAULT IN ONE
OF TH NG:
e CAB FLOORBOARDS AND

FIREWALL
e EXHAUST PIPES AND

MUFFLER
|

REPI ACE OR REPAIR RAD PART
i s NI\ Dw TN

Nl WM\ N Nkl n

PROCEDURES, SEE SYMPTOM INDEX

Figure 18-1 (Sheet 2 of 2)

NOTE: FOR DETAILED TROUBLESHOOTING

T™ 9-2320-209-20-2-1
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2
( TROUBLE WITH HORIZONTAL EXHAUST WITHOUT MUFFLER)

Symptoms *
3 4

EXHAUST SYSTEM MAKES NOISE EXHAUST FUMES ENTER CAB FROM
FROM HORIZONTAL EXHAUST HORIZONTAL EXHAUST SYSTEM
SYSTEM WITHOUT MUFFLER WITHOUT MUFFLER

l WARNING [

DO NOT TOUCH ANY PART OF THE EXHAUST SYSTEM WHILE ENGINE
IS RUNNING. YOU CAN GET BADLY BURNED. IF THE ENGINE HAS
JUST BEEN SHUT OFF, WAIT UNTIL THE EXHAUST SYSTEM HAS TIME
TO COOL DOWN BEFORE DOING ANY WORK

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

e EXHAUST MANIFOLD

e EXHAUST MANIFOLD TO
TURBOCHARGER PIPE

e TURBOCHARGER

e TAILPIPE

REPLACE OR REPAIR BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO

Figure 18-2 (Sheet 1 of 2)
18-4
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|
a

LOOK TO FIND FAULT IN ONE

OF THE FOLLOWING:

e CAB FLOORBOARDS AND
FIREWALL

C\/LIALICT DIDIC

® LCAMNAUDITIFC

e TURBOCHARGER

® L-

CHECKOUT OK?

M REPLACE OR REPAIR
YES NO ol o
re O BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING

LIS

PROCEDURES, SE

m
w
<
v
_‘
@)
Z
Z
(v)
m
e

Figure 18-2 (Sheet 2 of 2)

TA 114180
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3
[ TRALIDI E WAPPLI A\/JEDTIZAAL EVLIALICT \WAITLI AMILIECI ED i
\ IRUUDBLE WIIN VERHUCAL CANAUST VWHINTMUITLER
Svmbptoms o
ymproms
5 I 6 I

I 1

A Y
( EXHAUST SYSTEM MAKES NOISE )

HAUST FUMES ENTER CAB \

4
EX
FROM VERTICAL EXHAUST ( FROM VERTICAL EXHAUST
Wl

QVCTLCAA WITL AALIEEI ED

‘ QIGILWVIWIIND VMiviT LLn '

1 WARNING l

CQTEAM WITL AMAMLIEEIL ED
TOIENVIWIIT N VIUFrLLn '

DO NOT TOUCH ANY PART OF THE EXHAUST SYSTEM WHILE ENGINE .
IS RUNNING. YOU CAN GET BADLY BURNED. IF THE ENGINE HAS
IICT RECENI QUITIT AEE WA I'T THINITII TLIE EVIIATNICT C\V/CTEAA LIAC TIAAL

JUII1 DEEIN O 1 VUrr i HL 1AL EANAUD T O TOILIVY TAO TIVE

1

® LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

e EXHAUST MANIFOLD

e EXHAUST MANIFOLD TO
MUFFLER PIPE

e MUFFLER

e TAILPIPE

1

REPLACE OR REPAIR BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

8 y . ! ' | |

TA 114181

Figure 18-3 ( Sheet 1 of 2)
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—

|
i
- |
@ LO

OOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

® FAD Bl AADDAADR

a EXHALIST PIPES AND
\ /NI 1) e MM Lo

REPLACE OR REPAIR BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

Figure 18-3 (Sheet 2 of 2)

TA 114182
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4
CTROUBLE WITH VERTICAL EXHAUST WITHOUT MUFFLEQ

Symptoms *
7 8

. EXHAUST SYSTEM MAKES NOISE EXHAUST FUMES ENTER CAB
FROM VERTICAL EXHAUST FROM VERTICAL EXHAUST
SYSTEM WITHOUT MUFFLER SYSTEM WITHOUT MUFFLER

l WARNING l

DO NOT TOUCH ANY PART OF THE EXHAUST SYSTEM WHILE ENGINE
IS RUNNING. YOU CAN GET BADLY BURNED. IF THE ENGINE HAS
JUST BEEN SHUT OFF, WAIT UNTIL THE EXHAUST SYSTEM HAS TIME TO

COOL DOWN BEFORE DOING ANY WORK

@® LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

e EXHAUST MANIFOLD

e EXHAUST MANIFOLD TO
TURBOCHARGER PIPE

e TURBOCHARGER

e TAILPIPE

REPLACE OR REPAIR ISOLATED FAULT

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO

Firgure 18-4 (Sheet 1 of 2)

18-8
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GO

#.

® LOOK TO FIND FAULT IN O
OF THE FOLLOWING:

N

D)
INW

CAR EFTONDORRNMAR A
AY A

NeFAW 1T LN NN M

FIREWALL
EXHAUST PIPES

TURBOCHARGER

& DS

NE

CHECKOUT OK?

NO

YES
V

OR REPAIR

-
1

REPLA

DADN
DAV

C
A

E
D
AN

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING

Figure 18-4 (Sheet 2 of 2)

TA114184
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5
< TROUBLE WITH EXHAUST SYSTEM ON TRUCKS M50A1, M50A2 OR MSOAQ

Symptom r
YP9

EXHAUST SYSTEM MAKES )

NOISE ON TRUCKS M50A1,
M50A2, AND M50A3

WARNING

DO NOT TOUCH ANY PART OF THE EXHAUST
SYSTEM WHILE ENGINE IS RUNNING. YOU
CAN GET BADLY BURNED. IF THE ENGINE HAS
JUST BEEN SHUT OFF, WAIT UNTIL THE EXHAUST
SYSTEM HAS TIME TO COOL DOWN BEFORE
DOING ANY WORK

® LOOK TO FIND A FAULT IN ONE
OF THE FOLLOWING:

e EXHAUST MANIFOLD

e EXHAUST MANIFOLD TO BYPASS
VALVE PIPE

e BYPASS VALVE

e MUFFLER

e TAILPIPE
REPLACE OR REPAIR BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

FIGURE 18-5 TA 114185
18-10
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19

EXHAUST SYSTEM SUPPORT DIAGRAMS

19-1. GENERAL. This chapter gives the diagr
shooting procedures in Tabl e 3-
diagrans used in this mnual

ams you need when doi ng trouble-
is aconplete listing of all support

19-1
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MOUNTING
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TA 114186

Exhaust System Support Diagram

Figure 19-1.
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Exhaust System Support Diagram

Figure 19-2.
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MUFFLER
Exhaust System Support Diagram

Figure 19-3.
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MANIFOLD

-
[%2}
D
<
I
X
w

MOUNTING
FLANGES

EXHAUST
PIPE

TURBOCHARGER

TA 114189

Exhaust System Support Diagram

Figure 19-4.
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EXHAUST
PIPES

EXHAUST
MANIFOLD
EXHAUST
PIPE
FLANGES
TA 114190

BYPASS
VALVE

MUFFLER

Exhaust System Support Di agram
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CHAPTER 20
COOLING SYSTEM TROUBLESHOOTING

20-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the cooling system, for which there are authorized corrective mainte-
nance tasks at the organizational maintenance level.

20-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this

chapter.

20-1
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COOLING SYSTEM TROUBLESHOOTING
Symptom

1

ENGINE TEMPERATURE GAGE READS ABOVE 200°F WHILE RUNNING)

@® Park truck
o Refer to TM 9-2320-209-10

® Check water pump drive belts
e Look forbroken belts. See figure 22-1
® Check water pump drive belt adjustment
o Referto-Vol 3, chapter 6, para 6-9

Are water pump drive belts OK?

@ Replace broken water pump drive belts
e Refer to Vol 3 ~heapter 4, para 6-9
@ Adjust loose drive belts
e Refer to Vol 3,—chapter 6, para 6~-9

@ Start and warm up engine

o Refer to TM 9-2320-209-10

Figure 20-1 (Sheet 1 of 7) TA 114191
20-2
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GO

@ Check water pump
e See if water pump leaks

@® Check upper and lower coolant hoses

e Look for signs of coolant leaking
from hése—ends. See figure 22-1
e Look for bent or crushed hoses
e Turn off engine. Refer to
™ 9-2320-209-10

~ , -" i \

Are water pump and coolant hoses OK ?

- l’ 7 - '
A/
A\v

5 ) 7“‘/ 5 'E’i'i;b,'ﬁ:. 'l/“‘: ‘
/e

(<]

Figure 20-1 (Sheet 2 of 7) TA 114192
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GO

(s

v L

@ @ " @ Replace leaking water pump
e Refer to Vol 3, chapter 6,

para 6-7

@ Tighten clamps on leaking coolant
hoses

e Using screw driver tighten clamp
screw
Note: If coolant does not stop
leaking, the leaking hoses
should be replaced. Refer

to Vol 3, chapter 6, para
6-5

@ Replace bent or crushed coolant hoses

e Refer to Vol 3, chapter 6,
para 6~5 —

o

® Check radiator for coolant leakage

& Lok for zaalant dripping from
radibtor.— See figure 22-1

- Is radiator OK?

GO

Figure 20-1 (Sheet 3 of 7) TA 114193
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GO
8
@ @ ® Replace radiator
e Refer to Vol 3 ,—chapter 6, para 6-3
WARNING

Engine cooling system runs under pressure
and at very high temperatures, If filler
cap is taken off before pressure is set
free, scalding coolant will blow out.
Due to high temperature of coolant bad
burns can occur if contact is made with RUBBER
skin TENSION SEALING-

’ SPRING GASKET

@® Check radiator filler cap

~
e Using rag, grab radiator filler cap &
and turn to the left until if reaches
stop=—oee figure 22-1

e Wait about 30 seconds, or until all
pressure has been set free

e Using rag, push down on cap. Turn RADIATOR
left and take off FILLER

e Look for a broken rubber sealing CAP
gasket

e Look for a broken tension spring

Is radiator filler cap gasket and
spring OK?

@ @ ® Replace radiator filler cap
® Refer to Vol 3, chapter 6, para 6-3

TA 114194

Figure 20-1 (Sheet 4 of 7) 20-5
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GO

)
o

® Check color of coolant

e Look for signs of rust in coolant

e Look for signs of corrosion inside
radiator

@ Put back radiator filler cap

e Put cap on radiator and turn to the
right until it stops

Is coolant OK?

7\
12 )

77\ I 7~ \ @ Flush cooling system
YES NO
o Refer to Vol 3, chepter 6, para 6~10

r‘l——-——— WARNING )

Before going to the next step, make sure
engine has had at least an hour to cool
down before working on cooling system

GO L

Figure 20-1 (Sheet 5 of 7)
TA 114195
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GO

13

@ Test thermostat

o Thermostat test is given ir

“Frgore 23-1

Is thermostat OK?

@ Replace thermostat
e Refer to Vol 3, chapter-; para 6-6

@® Put back thermostat

e Refer to Vol 3, chapter 6,
para 6-6

) TA 114196
Figure 20-1 (Sheet 6 of 7)
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Start and warm up engine

Refer to TM 9-2320-209-10

eaxage res

e Pump accelerator pedal lightly
three times

e Using rag, grab radiator filler
cap and turn to left until
it reaches stop. See figure 22-1

e Wait about 30 seconds, or
until all pressure has been set
free

e Using rag, push down on
radiator filler cap, turn to
left and take off

e Look for bubbles in
radiator

Is coolant free of bubbles ?

@ Put bac p
NO . ' »
e Put radiator filler cap on radiator

and turn to right until it stops

@® Take off and inspect head

e Tell direct support maintenance

(is)_

@ Put back radiator filler cap
YES
) g

e Put radiator filler cap on radiator
and turn to right until it stops

® Flush cooling system

e Refer to Vol 3, chapter, para 6-10 |

Figure 20-1 (Sheet 7 of 7) TA 114197
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Symptom

2
ENGINE DOES NOT REACH RUNNING TEMPERATURE 165° TO ZOOOQ

® Park truck
o Refer to TM 9-2320~209-10

@® Test thermostat

o Thermostat test given in

—Figure 23-1 test

Is thermostat OK?

® Replace thermostat
e Refer to Vol 3, chaptﬁ para 6-6

® Check coolant temperature gage

e Refer to troubleshooting index
for electrical system

TA 114198

Figure 20-2
20-9
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Symptom

NOISE COMING FROM ENGINE OTHER THAN THAT OF NORMAL RUNNING)

® Park truck
e Refer to TM 9-2320-209-10

WARNING

Take off battery ground cable before
working near or touching fan. Refer to
Vol B7—hapter 7, para 7-58. This will
make sure that the engine will not be
started by accident. Also use a rag when
touching fan blades because edges on
blades may cause cuts

— 11

@ Check engine cooling fan assembly

e Look for bent fan blades
e Using a thick cloth grab fan and
shake to feel if it is loose

Is engine cooling fan OK?

20-10

GO

FAN RADIATOR
ASSEMBLY  FILLER CAP

LOWER
COOLANT WATER PUMP
HOSE DRIVE BELTS

UPPER
COOLANT
HOSE

® Replace bent fan blade

o Refer to Vol 3;—chapter 6,
para 6~-8

@ Tighten engine cooling fan bolts

e Refer to Vol 3, chapter 6,
para 6-8

Note: Repeat procedure number 1.
If fan is still loose replace
the water pump. Refer to

Vol 3, chapter 6, para

6-7

Figure 20-3 (Sheet 1 of 2)
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GO
~)
4
@ Put back battery ground cable
e RefertoVol 3, chapter 7,

I’ para 7-38
r‘l NOTE

This next step will need the use of two
soldiers. The lead soldier will be called
SOLDIER A and his helper will be called
SOLDIER B

-

~H
\'K-: Check water pump

SOLDIER B e Start engine. Refer to
T™ 9-2320-209-10 —
SOLDIER A e Listen for noise coming
from water pump. See
——  figure 22-1
o Tell SOLDIER B, to turn
off engine
SOLDIER B e Turn off engine. Refer
to TM 9-2320-209-10

Is water pump OK?
w

I TN

()
@ @ @ Replace water pump
e Refer to Vol 3, chapter 6,

L para 6~7

o

| Tell direct support maintenance

_ TA 114200
Figure 20-3 (Sheet 2 of 2)
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CHAPTER 21
COOLING SYSTEM TROUBLESHOOTING SUMMARY

21-1.  CGENERAL. This chapter gives a summary of troubl eshooting procedures given
in[chapter 20 ffor the cooling system

21-2. PROCEDURES. The summary in this chapter covers all fault synptons found
in the detailed troubl eshooting procedures. outlines a sanple troubl eshoo-
ting procedure. The summary procedures are based on the “what-to-do” portions of
the detailed procedures and do not include the “howto-do-it” instructions. rnings,
cautions, and notes are given where needed.

21-1



T™ 9-2320-209- 20- 2-1

COOLING SYSTEM TROUBLESHOOTING SUMMARY

(TROUBLE WITH COOLING SYSTEM)

3
] 2 [ ENGINE DOES NOT NOISE COMING FROM
ENGINE TEMPERATURE REACH RUNNING ENGINE OTHER THAN
GAGE READS ABOVE TEMPERATURE THAT OF NORMAL
200°F WHILE RUNNING 165° TO 200°F RUNNING  °

WARNING

ENGINE COOLING SYSTEM RUNS
UNDER PRESSURE AND AT VERY HIGH
TEMPERATURES. IF FILLER CAP IS
TAKEN OFF BEFORE PRESSURE IS SET
FREE, SCALDING COOLANT WILL
BLOW OUT. DUE TO HIGH
TEMPERATURE OF COOLANT BAD
BURNS CAN OCCUR IF CONTACT

IS MADE WITH SKIN

@ LOOK TO FIND A FAULT IN ONE
OF THE FOLLOWING:

e WATER PUMP DRIVE BELTS

e WATER PUMP DRIVE BELT
ADJUSTMENT

e WATER PUMP

GO GO GO

TA 114201

21-2 Figure 21-1 (Sheet 1 of 4)
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9)
O

GO

e COOLANT HOSES
e RADIATOR CAP
e COOLANT

@ USING THERMOSTAT TEST

\VY.Y)

AL IND TLIE AL ANASE
FAULIL IIN I0C FULLUVYIEIN

e THERMOSTAT
l

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING

A4

~rr-
UEA

OFE SA\/LART/ANLL INE

PROCEDURES, SEE SYMPTOM i

IS FAULT IN MECHANICAL SYSTEM?
|
Y‘;S N_O DO ELECTRICAL SUMMARY
_TROUBLESHOOTING PROCEDURE
I ~—rt e FOR GAGES AND INSTRUMENTS.
REFER TO TROUBLESHOOTING
I INDEX FOR ELECTRICAL
' SYSTEM
GO

TA 114202

Figure 21-1 (Sheet 2 of 4) 21-3
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GO GO

REPAIR OR REPLACE BAD PART

AL M TN/ IN )

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

WARNING

TAKE OFF BATTERY GROUND CABLE

BEFORE WORKING NEAR OR TOUCHING

FAN, REFER TO VOL 3, CHAPTER 7,

‘PARA 7-58, THIS WILL

MAKE SURE THAT THE ENGINE WILL

NOT BE STARTED BY ACCIDENT,

ALSO USE A RAG WHEN TOUCHING

FAN BLADES BECAUSE EDGES ON
BLADES MAY CAUSE CUTS

-

I A R R

81--_{

TA 114203

i -1 (Sh f4
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GO

® LOOK TO FIND A FAULT IN ONE
OF THE FOLLOWING:

e ENGINE COOLING FAN
e WATER PUMP

CHECKOUT OK?

@ @ REPAIR OR REPLACE
| | BAD PART

| TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
- PROCEDURES, SEE SYMPTOM INDEX

TA 114204 |

Figure 21-1 (Sheet 4 of 4)
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CHAPTER 22
COOLING SYSTEM SUPPORT DIAGRAMS

22-1. GENERAL. This chapter gives the di a%r.ams you need when doi ng troubl e-
shooting procedures in Table 3-1 is a conplete listing of all support
diagranms used in this mnual.

22-1
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UPPER COOLANT

HOSE
RADIATOR

FILLER CAP

LOWER COOLANT

WATER PUMP
DRIVE BELTS
HOSE

ey .
ey

TA 114205

Figure 22-1. Cooling System Support Diagram
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CHAPTER 23
COOLING SYSTEM TEST PROCEDURES

23-1. CGENERAL. This chapter gives test procedures for the tests given in[chapter]
[Z00f or the cooling system

23-2. TEST SET-UP. Instructions for setup of test equipment and parts to be

tested are given before the test procedures. |Illustrations are used, when needed, to
show you how to hook up the test equipnment to the part to be tested.

23-3. TEST PROCEDURE. Detailed step-by-step instructions, in flow chart form
are given for each test. The procedure calls out the type of test and the condition
of the truck system for each part of testing. The step-by-step test will lead you to
the bad conponent or to a fault synptom within a related system Reference is made
to the fault synptom index, [Chapfer 6,]if the test shows a fault in another system

23-1
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23-2

@® Test thermostat

Remove thermostat. Refer to Vol 3,
chapter 6, para 6-6

Place thermestat in can of water
Place thermometer in water

Heat water to 180°F and see if
thermostat starts to open

Heat water to 200 F and see if
thermostat is fully open

Oo—

THERMOSTAT

WATER CAN ~_

|

COOLING SYSTEM TROUBLESHOOTING TEST

IEigure 23-1

!

TA 114206
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CHAPTER 24
COOLING SYSTEM CHECKOUT PROCEDURES

24-1. CENERAL. This chapter gives procedures for checking out the s?/stem after
troubl eshooting and repair have been done. Procedures are set up in flow chart form
showi ng the checkout steps in order and referring to the fault synptom index when the
system does not check out.

24-1
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COOLING SYSTEM CHECKOUT

| @ Check cooling S);sfem

¢ Start engine. Refer to
™ 9-2320-209-10

o 'Uitten for noise coming |
engine

rom

Does engine sound normal ?

[
i

(2)

7\ I 77N\ : l ® Do fault isolation procedure for
YES NO noise coming from engine other

than that of normal running
ya =

@ Check coolant temperature

e Refer to troubleshooting index

3

) -

® Place vehicle in motion. Refer
to TM 9-2320-209-10

e Drive truck for 15 minutes
e Check temperature gage

Does temperature gage read above 165°F2

GO
TA 114207

24-9 Figure 24-1 (Sheet 1 of 2)
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—

4
- — @ Do fault isolation procedure for
YES NO engine does not reach running
I N e | temperature 165 F to 200 F
I | e Refer to troubleshooting index
(s )I
\T Q)
Does temperature gage read below 200°F
i )
N N @ Do failt tealatian neacadisea for
W WO TUUID DRDUIANIVIN 'Jlubcuulc vt
YES NO engine temperature gage reads
- above 200°F while running
above 2007 le running
e Refer to troubleshooting index

i
i
i
i
Q1

Engine cooling system checks out OK.
Checkout complete

TA 114208

Figure 24-1 (Sheet 2 of 2) 24-3/ (24-4 bl ank)
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CHAPTER 25
ELECTRICAL SYSTEM TROUBLESHOOTING

25-1. EQUI PMENT | TEMS COVERED. This chapter gives equi pnent troubleshooting
procedures for the electrical system for which there are authorized corrective mainte-

nance tasks at the organizational maintenance |evel.

25-2. EQU PMENT | TEMS NOT COVERED. All equipment itens for which corrective
maintenance is authorized at the organizational maintenance |evel are covered in this

chapter.

25-1
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ELECTRICAL SYSTEM TROUBLESHOOTING
Symptom

- STARTER MOTOR WILL NOT CRANK ENGINE)

—————— NOTE

Two soldiers are needed for some starter
system checks, and are noted as Soldier
A and Soldier B

When measuring voltage +24 volts DC
means a range of +23 to +26 volts DC

: o Pc.rk truck

o Refer to TM 9-2320-209-10

GO

Figure 25-1 (Sheet 1 of 25)
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GO

® Check starting system circuit for
loose, burned or broken leads and
connectors

e See figure 27-1 or 27-2 for
starting system

Are leads and connectors OK?

@ Replace any burned or broken
@ @ leads or connectors
e Refer to Vol 3,[chapier 7,
para 7-6 through 7-11

®_
On trucks with starter button on

floor in cab
e GO to step 5

On trucks with starter button on
instrument panel

e GO to step 23

GO

TA 114210

Figure 25-1 (Sheet 2 of 25) 25-3
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GO
SOLDIER A
ACCESSORY
SWITCH
STARTER ——
. BUTTON =+ i«
5 2

@ Check mechanical linkage of starter

SOLDIER A: e Working in cab, set’
ACCESSORY switch
to ON

e Step on starter button

SOLDIER B: e Working in engine
compartment, while
SOLDIER A steps on SOLDIER B
starter button look at
mechanical linkage of
starter

® Lever assembly should
move to the front

Is mechanical linkage OK?

@ @ ® Set ACCESSORY switch to OFF
| @ Repair or replace broken or
bent parts of linkage assembly

e Refer to Vol 3,[chapter 7,
para 7-6

25-4 Figure 25-1 (Sheet 3 of 25)



GO

@ See if starter switch rod moves

SOLDIER A: o
SOLDIERB: o

Step on starter button
See if adjusting screw
on lever moves starter -
switch rod

Is starter switch rod OK?

T™ 9-2320- 209- 20- 2-1

ADJUSTING SCREW

STARTER
,SWITCH

ROD STARTER

LEVER

7\

8

]
@ Adjust starter switch rod

Set ACCESSORY switch

to OFF

Take off ground cable and
secure it so it will not touch
battery-post. Refer to Vol

3, thapter 7] para 7-58

Make necessary adjustments.

Refer to Vol 3,[chapter 7,
para 7-8

Put-ground cable back on
battery post

@ Check magnetic starter relay

SOLDIER A: o
SOLDIER B:

Step on starter button

e Listen to magnetic
starter relay for a click.
o Feel magnetic starter

relay for vibration

Is magnetic starter OK?

Figure 25-1 (Sheet 4 of 25)

by
)
Bl

)
& .E"’T =

-y

MAGNETIC
STARTER
RELAY

TA 114212
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GO.

’ LEAD 14

® Co to step 16 CONTACT
MAGNETIC o
STARTER ,

—_ - 3¢
S

{ ;”

\\ ;g

STARTER

=

® Check circuit 14 from magnetic

starter relay to starter for +24
volts DC

SOLDIER B: @ Set multimeter to
measure +24 volts DC,
Refer to test equipment
procedures index

e Put multimeter - lead on
a good ground
e Put multimeter + lead
on lead 14 contact at
magnetic starter relay
SOLDIER A: e Step on starter button
SOLDIER B: e Read multimeter.
Multimeter should
measure 124 volts DC

Does multimeter measure less than +24
volts DC?

NO GO

TA 114213

25-6 Figure 25-1 (Sheet 5 of 25)



LEAD 74

SWITCH
ASSY

STARTER

T™ 9-2320- 209- 20- 2-1

NO GO

® Replace lead 14

o Set ACCESSORY switch to OFF
o Replace lead 14, Tell direct
support maintenance

® Check circuit 74 from switch assembly
on starter to ACCESSORY switch

SOLDIER A: e Make sure ACCESSORY

&5, SOLDIER 8: o Put multimeter - lond

2 on good ground
'%‘“ = e Put multimeter + lead
5 on lead 74 terminal of
switch assembly
o Read multimeter.
Multimeter should
measure +24 volts DC

Does multimeter measure +24 volts DC?

NO GO

TA 114214

Figure 25-1 (Sheet 6 of 25) 25-7
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NO GO

1

14
@ @ Replace lead 74 between ACCESSORY

switch and switch assembly on starter

_ Q.. ACC custinl b
e Set ACCESSORY switch to OFF

e Replace lead 74 between
ACCESSORY switch and switch
assembly on starter. Tell
direct support maintenance

P

15 ).

@ Replace switch assembly on starter

e Set ACCESSORY switch to OFF
e Replace switch assembly on starter.
Refer to Vol 3, chapter 7, para

-~

/=0

%

TA 114215

95.8 Figure 25-1 (Sheet 7 of 25)



From step 11

16

@ Check for +24 volts DC (from batteries)
through magnetic starter relay

SOLDIER B:

SOLDIER A:
SOLDIER B:

Set multimeter to
measure +24 volts
DC. Refer to

test equipment
procedures index

Put multimeter - lead
on a good ground

Put multimeter + lead
on lead 6 terminal of
magnetic starter relay
Step on starter button
Read multimeter.
Multimeter should
measure +24 volts DC

Does multimeter measure +24 volts DC?

GO

T™ 9-2320-209- 20- 2-1

MAGNETIC

® Replace lead 6

e Set ACCESSORY switch to OFF
'® Replace lead 6. Tell direct

support maintenance

Figure 25-1 (Sheet 8 of 25)

TA 114216
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GO

.

Check lead 214 terminal of magnetic
starter relay

SOLDIER B: e Put multimeter - lead
on a good ground
¢ Put multimeter + lead
on lead 214 terminal of
magnetic starter relay
SOLDIER A: e Step on starter button
SOLDIER B: e« Read multimeter.
Multimeter should
measure +24 volts DC

MAGNETIC
STARTER
RELAY

Does multimeter measure +24 volts DC?

25-10

03

® Remove and replace magnetic starter
relay

e Set ACCESSORY switch to OFF
¢ Remove and replace magnetic
starter relay. Refer to Vol 3,

[chapter 7, para 7-7

GO

TA 114217

Figure 25-1 (Sheet 9 of 25)
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20

‘® Check lead 214 starter terminal for
+24 volts DC

SOLDIER B: e Put multimeter - lead
on a good ground
e Put multimeter + lead
on lead 214 terminal
of starter
SOLDIER A: e Step on starter button
SOLDIER B: ¢« Read multimeter.
Multimeter should
measure +24 volts DC

T™ 9-2320-209- 20-2-1

MAGNETIC
STARTER
RELAY

LEAD 214

Does multimeter measure +24 volts DC?

STARTER

O

® Replace lead 214

e Set ACCESSORY switch to OFF
e Replace lead 214. Tell

direct support maintenance

® Replace starter

e Set ACCESSORY switch to OFF
o Replace starter. Refer to Vol 3,

[chapter 7, para 7-10 or 7-11

TA 114218

Figure 25-1 (Sheet 10 of 25)
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From step 4

SOLDIER A

23

STARTER

® Check magnetic starter relay
BUTTON

SOLDIER A: e Press starter button
SOLDIER B: e Listen to magnetic
starter relay for
click
o Feel magnetic
starter relay for
vibration

MAGNETIC
STARTER
RELAY

Is magnetic relay OK?

® Check for +24 volts DC from batteries
through starter switch to magnetic
starter relay

SOLDIER A: e Set ACCESSORY
switch to ON
SOLDIER B: e Set multimeter to
read +24 volts DC,
Refer to test
equipment procedures
index
e Put multimeter - lead
on a good ground and
+ lead on lead 74
(74B) terminal of
magnetic starter relay
Press starter switch
Read multimeter.
Multimeter should
measure +24 volts DC

SOLDIER A:
SOLDIER B:

\ Does multimeter measure +24 volts DC?
® Go to step 37 A l
NO GO

TA 114219

Figure 25-1 (Sheet 11 of 25
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NO GO

® Replace magnetic starter relay

e Set ACCESSORY switch to OFF
e Replace magnetic starter relay.

Refer to Vol 3, [chapter 7, para
7-7

@® I tag on lead 74 reads:

® 74B go to step 28
® 74 go to step 52

NO GO

Figure 25-1 (Sheet 12 of 25)

TA 114220
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NO GO

28

® Check lead 74B for +24 volts DC

SOLDIER B: e Take off lead 74B from
fuel pressure switch
e Put multimeter - lead
on a good ground
e Put multimeter + lead
on lead 74B terminal
of fuel pressure switch
SOLDIER A: e Press starter switch
SOLDIER B: e Read multimeter.
Multimeter should
measure +24 volts DC

FUEL
PRESSURE
SWITCH

Does multimeter measure less than +24
volts DC?

@ Replace front harness

e Set ACCESSORY switch to OFF
e Replace front harness. Tell
direct support maintenance

NO GO

TA 114221

Figure 25-1 (Sheet 13 of 25)
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NO GO

30

@® Check lead 74A for +24 volts DC
SOLDIER A: e Take lead 74A off

from fuel pressure
switch
e Put multimeter - lead
on a good ground
e Put multimeter + lead
on lead 74A contact
Press starter button
Read multimeter.
Multimeter should
measure +24 volts DC

SOLDIER A:
SOLDIER B:

Does multimeter measure less than +24
volts DC?

FUEL
PRESSURE
SWITCH

® Replace fuel pressure switch

e Set ACCESSORY switch to OFF
e Replace fuel pressure switch
located on fuel filter assembly

NO GO

TA 114222

Figure 25-1 (Sheet 14 of 25)
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NO GO

32

@® Check for 24 volts DC to starter
button switch

o Take off lead 74 plug from starter
button switch.

e Put multimeter - lead on a good
ground

e Put multimeter + lead on first one
and then the other lead 74 contact
in plug

e Read multimeter. Multimeter should
measure 124 volts DC in one lead 74
contact

@ Repair or replace front harness

e Tell direct support maintenance

NO GO TA 118223

Figure 25-1 (Sheet 15 of 25
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NO GO

\ )
g / ® Check starter button switch for

e T=_5) L YES continuity

e Set multimeter to check
continuity. Refer to test equipment
procedures index

e Fold back rubber boot on starter
button switch to reach terminals

e Put multimeter - lead on one
starter button switch terminal

e Put multimeter + lead on other

' starter button switch terminal

e Push starter button. Read

® ®
‘ 1 74 PR S, . . N \ .
74 STARTER BUTTUN multimeter., Multimeter should
£ SWITCH measure O to 5 ohms

Does multimeter measure more than 5 ohms ?

@ Repair or replace lead 74 harness

NO between starter button switch and
magnetic starter relay

I | e Set ACCESSORY switch to OFF
e Repair or replace lead 74 harness.
I I e Tell direct support maintenance
77\

o’

I 36
YES @ Replace starter button switch

e Set ACCESSORY switch to OFF
. Replace starter buttin switch.
Refer to Vol 3, [chapter 4, para

(Sheet 16 of 25)

TA 114224
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From step 25

37 s (D)

el

@® Check starter solenoid

SOLDIER A: e Press starter button

SOLDIER B: e While SOLDIER A
presses starter button
put your hand on
starter solenoid and
see if it jolts (vibrates)

Does solenoid jolt (vibrate)?

STARTER
SOLENOID

STARTER

@ Check for +24 volis to starter solenoid

SOLDIER B: e Set multimeter to
measure +24 volts DC.
Refer to test equipment
procedures index
e Put multimeter - lead
on a good ground
o Put multimeter + lead
on lead 6 terminal of
starter solenoid
SOLDIER A: e Press starter button
SOLDIER B: Read multimeter,
Multimeter should
measure 124 volts DC

® Go to step 52

Does multimeter measure +24 volts DC ?

NO GO

TA 114225

Figure 25-1 (Sheet 17 of 25)
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NO GO

@ Repair or replace lead 6

e Set ACCESSORY switch to OFF
e Repair or replace lead 6.
Tell direct support maintenance

@® Check lead 14 for voltage at magnetic
starter relay

SOLDIER B: e Put multimeter - lead
on lead 14 terminal of
magnetic starter relay

SOLDIER A: e Press starter button

SOLDIER B: e Read multimeter.
Multimeter should
measure +24 volts DC

Does multimeter measure +24 volts DC?

STARTER

NO GO

TA 114226
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NO GO

@ Repair or replace lead 14

e Set ACCESSORY switch to OFF

e Repair or replace lead 14.
Tell direct support maintenance

@ Check for voltage at lead 214 terminal
of magnetic starter relay

SOLDIER B: e Put multimeter - lead

on a good ground
e Put multimeter + lead

on lead 214 terminal
of magnetic starter
relay

SOLDIER A: e Press starter button

SOLDIER B: e Read multimeter.
Multimeter should
measure +24 volts DC

MAGNETIC

Does multimeter measure +24 volts DC?

NO GO

TA 114227

Figure 25-1 (Sheet 19 of 25)
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NO GO

® Repair or replace magnetic starter relay

e Set ACCESSORY switch to OFF
e Repair or replace magnetic starter

relay. Refer to Vol 3,[chapter 7,
para 7-7

@ Check for +24 volts at lead 214 terminal

of starter solenoid

SOLDIER B: e Put multimeter - lead on
a good ground
e Put multimeter + lead on
lead 214 terminal of
starter solenoid
SOLDIER A: e Press starter button
SOLDIER B: e Read multimeter.
Multimeter should
measure +24 volts DC

LEAD 214

STARTER |}
SOLENOID

Does multimeter measure +24 volts DC?

STARTER

NO GO

TA 114228
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NO GO

@ Repair or replace lead 214

e Set ACCESSORY switch to OFF

o Repair or replace lead 214, Tell
direct support maintenance

@ Check solenoid ground cable for
continuity

o Set ACCESSORY switch to OFF

e Set multimeter to check continuity.
Refer to test equipment procedures
index

e Put multimeter - lead on one ground
cable terminal tip. Do not touch
cable end

e Read multimeter. Multimeter pointer
should move all the way to right
(zero ohms)

Does multimeter measure zero ohms ?

NO GO TA 114229

Figure 25-1 (Sheet 21 of 25)
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NO GO

0)

® Clean and tighten solenoid ground
cable connections and recheck
continuity

e Clean and tighten solenoid ground
cable connections. Tell direct
support maintenance

e Put multimeter - lead on tip of one
terminal

e Put multimeter + lead on tip of
other terminal

e Read multimeter. Multimeter
shouid measure zero ohms

Does multimeter measure zero ohms?

o Refer to Vol 3,[chapter 1, para
7-7 and 7-11

50

Troubleshooting completed

N

O

TA 114230

Figure 25-1 (Sheet 22 of 25)
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NO GO

5]

(® Replace starter motor

« Refer to Vol 3,[chapter 7,
para 7-10 or 7-11

From step 27

52

@ Check starter motor ground cable for
continuity

Set ACCESSORY switch to OFF

Set multimeter to check continuity.
Refer to multimeter test procedures,
test 4 '

Put multimeter - lead on bolt at
ground end of cable (see illustration)
Put multimeter + lead on tip of
starter ground cable terminal

(see illustration)

Read multimeter. Multimeter
should measure zero ohms

Does multimeter measure zero ohms ?

25-24

GO

Figure 25-1 (Sheet 23 of 25)

GROUND
CABLE
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® Clean ground cable ends and contact
areas and recheck continuity

e Remove ground cables and clean
ends and areas ends touch. Tell
direct support maintenance

e Put multimeter - lead directly
on ground cable contact at ground
end (see illustration)

e Put multimeter + lead directly on
ground cable contact at starter
ground terminal (see illustration)

e Read multimeter. Multimeter
should measure zero ohms

Does multimeter measure zero ohms ?

GROUND

@ Replace ground cable

e Refer to Vol 3,[chapter 7,
para 7-11

GO NO GO TA 114232

Figure 25-1 (Sheet 24 of 25)
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NO GO

T ©
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56

® Replace starter motor

o Refer to Vol 3,[chapter 7, para
7-10 or 7-11

Figure 25-1 (Sheet 25 of 25)
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HIGH OR LOW CHARGING RATE

CHARGING SYSTEM (25 AMP, GENERATOR) HAS TOO)

NOTE

Make all charging system checks after run
and engine compartment is hot

When measuring voltage +28 volts means
a range of +27 to +28.5 volis

@® Park truck
o Refer to TM 9-2320-209-10

@ Test generator armature

® Set ACCESSORY switch to OFF

e Take off generator to regulator cable
from generator gooseneck. Refer to
Vol 3, para 7-59

e Put generator adapter in generator
gooseneck connector

e If you don‘t have a generator
adapter do multimeter measurements
at generator gooseneck

GOOSENECK

GENERATOR—TO—  ADAPTER

REGULATOR CABLE

GENERATOR

TA 114234

Figure 25-2 (Sheet 1 of 13)
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2320-209- 20- 2-1

Set multimeter to check continuity.
Refer to test equipment procedures

GO
i
.
index

o Put multimeter - lead on a good

ground
e Put multimeter + lead on adapter
ARM terminal 1 (contact A in

goose neck, if adapter is not

being used)

e Read multimeter. Multimeter should

measure between 0 and 3 ochms

25-28

CONTACT “A” IN GOOSENECK

I &
I GENERATOR N

@ @ ®Replace generator
o Refer to Vol 3, [chapter 7] para 7-3

Figure 25-2 (Sheet 2 of 13)
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GO

@ Test generator field

e Put - lead on good ground

e Put + lead on FIELD terminal 1
on adapter (contact B in gooseneck
connector, if adapter is not

. Re?d multimeter. Multimeter ADAPTER
pointer should measure between GOOSENECK ::
25 and 45 ohms

being used)
/ CONTACT “B” INII

Does multimeter measure between
25 and 45 ohms?

GENERATOR

@ @ @ Replace generator
e Refer to Vol 3, [chapter 7] para 7-3

GO TA 114236

Figure 25-2 (Sheet 3 of 13) 95. 29
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GO

@ Test generator for residual voltage

e Start engine and run it at 1000 to
1200 RPM. Refer to
T™ 9-2320-209-10

e Set multimeter to measure +24
volts DC. Refer to test equipment
procedures index

e Put multimeter - lead on a good
ground

e Put multimeter + lead on ARM
terminal 1 on adapter (contact A
in gooseneck connector, if
adapter is not being used)

e Read multimeter. Multimeter
should measure between +3 and

ADAPTER |
CONTACT A"

IN GOOSENECK

!
!
!
!
|
i
\
!

+10 volts DC
Does multimeter measure between +3 and A
+10 volts DC? ¢
BO O

GENERATOR

® Replace generator

e Stop engine. Refer to
TM 9-2320-209-10

e Replace generator. Refer to Vol

3, thapter 7] para 7-3

Go TA 114237

Figure 25-2 (Sheet 4 of 13)
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GO

® Test generator voltage again

e Set multimeter to +10 volts DC
position. Refer to multimeter
test procedures, Test 1

e Put multimeter - lead on a good
ground

e Put multimeter + lead to ARM
terminal 1 (contact A in gooseneck
connector)

e Read multimeter. Multimeter should

measure between +3 and +10 volts
DC

CONTACT A"
IN GOOSENECK

Does multimeter measure between +3 and
+10 volts DC?

@ |[f multimeter reads more than +10 volts
DC go to step 11

® If multimeter reads less than +3 volts

DC go to step 12

® Go to step 16

¢ Replace generator

e Stop engine. Refer to
T™M 9-2320-209-10
e Replace generator. Refer to

Vol 3, chapter 7| para 7-3

TA 114238

Figure 25-2 (Sheet 5 of 13)
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ADAPTER

JUMPER WIRE ||
(INSULATED)

GENERATOR

CONTACT “B” IN GOOSENECK

CONTACT “A”
IN GOOSENECK /

25-32

From step 9

@ Flash generator field terminal

e Stop engine. Refer to
T™ 9-2320-209-10

e Put one end of an insulated jumper
wire on + terminal of battery

e Touch and quickly take away other
end of jumper wire from Field
terminal 1 (contact B in gooseneck
connector)

e Take insulated jumper wire off +
battery terminal

@ Test generator for +3 to +10 volts DC

e Start engine and run at 1000 to
1200 RPM. Refer to
TM 9-2320-209-10

e Pui multimeter - lead on a good
ground

e Put multimeter + lead on ARM
terminal 1 (contact A in generator
gooseneck)

e Read multimeter. Multimeter should
measure between +3 and +10
volts DC

Does multimeter read between
+3 and +10 volts DC?

NO GO

TA 114239

Figure 25-2 (Sheet 6 of 13)
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NO GO

14

® Replace generator

NO e Stop engine. Refer to

T™ 9-2320-209-10
e Replace generator. Refer to
Vol 13, Ehapter 7] para 7-3|

PanN
15 )

® Troubleshooting completed

e Stop engine. Refer to
T™M 9-2320-20%9-10

e Take generator gooseneck adapter
off generator

e Put generator to regulator cable
back on generator gooseneck.

Refer to Vol 13, [chapter ¥,

para 7-59
e Troubleshooting completed

Figure 25-2 (Sheet 7 of 13) 25- 33
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From step 10

@ Check generator to reguiator cable

S REGULATOR
for continuity

e Stop engine. Refer to
T™M 9-2320-209-10

o Take generator to regulator cable
off at regulator. Refer to Vol 3,

para 7-59 GENERATOR-TO-
« Set multimeter to check continuity. REGULATOR CABLE

Refer to test equipment procedues

index

e Put multimeter + lead on generator
end of cable contact A

e Puf multimeter - lead on regulator
end of cable contact A. Read
multimefer. Multimeter should
measure zero ohms

e Put multimeter + lead on generator
end of cable contact B

e Put multimeter ~ lead on regulator
end of cable contact B. Read
multimeter. Multimeter should
measure 0 ohms

GENERATOR REGULATOR
Did multimeter measure zero ohms for END

both tests?

GO

GENERATOR-TO-
REGULATOR CABLE

TA 11424;

25-34 Figure 25-2 (Sheet 8 of 13)



GO

™ 9-2320-209-20-2-1

@ Replace generator to regulator
cable

« Refer to Vol 3,[chapter 7,
para 7-59

@ Test generator to regulator cable for
shorts

e Put multimeter + lead on generator
end of cable (hot in a contact)

o Put multimeter - lead on contact
A, at regulator end of cable. Read
multimeter

e Put multimeter - lead on contact
B. Read multimeter. Multimeter
pointer should not move

e Put multimeter + lead on contact A
at generator end of cable

e Put multimeter - lead on contact B
at regulator end of cable. Read
multimeter

e Put multimeter + lead on contact
B ot generator end of cable

e Put multimeter - cable on contact
A at regulator end of cable. Read
multimeter. Multimeter pointer
should not move

Did pointer stay still in both tests?

GO

GENERATOR

END
END

TO OUTSIDE
OF CONNECTOR

AT W

R

RN R

A

e

e

GENERATOR

END REGULATOR

END

TA 114242

25-35
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GO

® Replace generator to regulator cable

e Refer to Vol 3,[chapter 7, para
7-59

— — ~— CAUTION — ———

I In the following test do not let any
connector pins fouch any metal in engine
: compartment

———_J

A short circuit will occur with possible
damage to cable or batteries N

20

@ Test battery to voltage regulator cable REGULATOR

for +24 volts DC

e Take off battery ground cable from
battery - terminal

o Take off battery to regulator cable
from regulator

e Put battery ground cable back on
battery - terminal

BATTERY TO
REGULATOR CABLE

GENERATOR-TO-
REGULATOR CABLE

GO TA 114243

Figure 25-2 (Sheet 10 of 13
25-36 ? ( :
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GO
« Set multimeter to measure +24
volts DC. Refer to test equipment
procedures index
« Put multimeter - lead on a good
ground A
e Put multimeter + lead on contact =

A of battery to regulator cable

connector BATTERY TO
Read multimeter. Multimeter should REGULATOR CABLE

measure +24 volts DC

N¢

Does multimeter measure +24 volts DC?

21

YES NO ® Clean battery terminals and cable ends

para 7-56
« Clean Dbattery terminals and cable

ends. Refer to Vol 3,[chapfer 7,
para 7-55

« Put battery cables back on battery
terminals. Refer to Vol 3, [chapied

I [7] para 7-56
8@ Go to sten 24 I
| - I

NO GO

e S— « Take off battery cables from battery
I terminals. Refer to Vol 3,[chapier 7V,

1A 114244

Figure 25-2 (Sheet 11 of 13) 05 37
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NO GO

23

@® Recheck battery to regulator cable
for +24 volts DC

e Put multimeter - lead on a good
ground

e Put multimeter + lead on contact
A of battery to regulator cable

e Read multimeter. Multimeter
should measure +24 volts DC

BATTERY TO
REGULATOR CABLE

Does multimeter measure +24 volts DC?

@® Replace battery to regulator cable

e Put generator to regulator cable
on generafor gooseneck connector
and regulator. Refer to Vol 3,

chapter—7Z,para 7-59

e Replace battery to regulator cable.

Refer to Vol 3, chapter 7, para
7-56 and 7-5

NO GO TA 114245

25- 38 Figure 25-2 (Sheet 12 of 13)
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NO GO

I ( 25)
P~ @ Troub! :hggﬁng comnleted

leshooting com plete
YES

e Take adapter off generator
gooseneck connecfor

e Put generator to regulator cable
back on generator gooseneck and
regulator. Refer to Vol 3, chapter
-7, para 7-59

e Take off battery ground cable from
battery - terminal

e Put battery to regulator cable back
on regulator

e Put battery ground cable back on
battery ~ terminal. Troubleshooting

completed

From step 22

26

aon_ 1 T
I 'I W Repiace reguiaror

e Take adapter off generator
gooseneck connector

e Put generator to regulator cable
back on generator gooseneck.
Refer to Vol 3, chapter 7, para
7-59

e Replace regulator. Refer to Vol 3,
chapter 7, para 7-5

TA 114246

Figure 25-2 (Sheet 13 of 13) 25-39
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Symptom

HIGH OR LOW CHARGING RATE

— — — —CAUTION — — — —
Fl ]

Never polarize an alternator. Reverse |
polarization can occur with permanent I
damage to alternator

|

CHARGING SYSTEM (60 AMP, ALTERNATOR) HAS TO§

S

NOTE

Make all charging system checks after
running engine until engine compartment
is hot

‘When measuring voltage +24 volts DC
means a range of +23 to +26 volts DC
and +28 volts DC a range of +27 to
+28.5 volts DC

@® Park truck
e Refer to TM 9-2320-209-10

GO TA 114247

25-40 Figure 25-3 (Sheet 1 of 14)



GO

@® Test alternator field cable 1 for +24
volts DC

e Take alternator field cable 1
disconnect plug off field cable
1 receptacle

o Set ACCESSORY switch to ON.
(Do not start engine)

e Set multimeter to measure +24
volts DC, Refer to test equipment
procedures index

e Put multimeter - lead on a good
ground

e Put multimeter + lead in field
cable 1 receptacle. Read
multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure +24 volts DC?

GO

T™ 9-2320-209-20- 2- 1

ALTERNATOR

ALTERNATOR
OUTPUT
CABLE 2

ALTERNATOR
FIELD CABLE 1
RECEPTACLE

TA 114248

Figure 25-3 (Sheet 2 of 14)
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GO

GO

25-42

The ACCESSORY switch has lead numbers
A, B, C, and D stamped on its rubber
connector end. These stamped numbers

are sometimes hard to see. If this is the
case use the plug locator key as a reference
point.

NOTE

NO GO

LEADS 11

LEAD 1 ﬁ‘

ACCESSORY

:/SWITCH

LEAD 27
(LEAD CONNECTORS
AND SWITCH
PLUGS ARE
RIBBED)
LOCATOR
KEY

TA 114249

Figure 25-3 (Sheet 3 of 14)



GO

\\W\H‘_’l\\“m"\
=0 @J

B [
N

ACCESSORY
SWITCH

GO

T™ 9-2320- 209-20-2-1

NO GO

Test for voltage at ACCESSORY switch

e Set ACCESSORY switch to OFF

e Take ACCESSORY switch off
instrument panel. Refer to Vol 3,
chapter 7, para 7-15

e Put ACCESSORY switch lever back
on ACCESSORY switch

e Take off lead 1 from ACCESSORY

switch

e Put multimeter - lead on a good
ground

e Put multimeter + lead in contact
D of ACCESSORY switch

e Read multimeter. Multimeter
should measure zero volts DC

Does multimeter measure zero volts DC?

NO GO

TA 114250

Figure 25-3 (Sheet 4 of 14)
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GO

® Co to step 11

ACCESSORY
SWITCH

NO GO

@® Take off all leads from ACCESSORY
switch and replace ACCESSORY
switch

o Refer to Vol 3, chapter 7, para
7-15

@® Check voltage with ACCESSORY
switch set to ON

e Set ACCESSORY switch to ON

e Put multimeter - lead on a good
ground

e Put multimeter + lead Yo contact
D of ACCESSORY switch

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC?

NO GO

TA 114251

Figure 25-3 (Sheet 5 of 14)
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NO GO

@ Repair or replace front harness

e Put field cable 1 plug back on field
cable 1 receptacle. Refer to Vol
3, chapter 7, para 7-15

o Repair or replace front harness
Tell direct support maintenance

ACCESSORY
SWITCH @® Test leads between batteries and
o ACCESSORY switch

h e Put lead 1 back on ACCESSORY
b switch. Take off both leads 11
i from ACCESSORY switch

e Put multimeter - lead on a good

y ground

,’/’ e Put multimeter + lead in one good
1y ground
/ e Put multimeter + lead in one lead

11 connector, Read multimeter.

Multimeter should read +24 volts DC
e Put multimeter + lead in other lead

11 connector. Read multimeter.

Multimeter should measure 124

volts DC

Does multimeter measure +24 volts DC
for each test?

= l

NO GO

TA 114252

Figure 25-3 (Sheet 6 of 14)
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NO GO

|

9
® Repair or replace tront harness
e Put field cable 1 plug back on field
cabie 1 receptacie. Refer to Vol 3,

chapfer7, para 7-15

e Repair or replace front harness.
Tell direct support maintenance

e Put alternator field cable 1 plug

back into field cable 1 receptacle

e Replace ACCESSORY switch, Refer
to Vol 3, chapter 7, para 7-15

TA 114253

Figure 25-3 (Sheet 7 of 14)
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From step 4

11
N

@ Check for +28 volts DC at alternator

output terminal (stator)

e Put alternator field cable |
disconnect plug on field cable |
receptacle

o Take off battery ground cable
from battery - terminal. Refer
to Vol 3, chapter 7, para 7-58

e Take off alternator terminal cover

e Put battery ground cable back on
battery - terminal

e Start engine. Refer to
TM9-2320-209-10

e Put multimeter - lead on a good
ground

e Put multimeter + lead on alternator
output terminal. Do not touch

cable 2 connector. Read multimeter.

Multimeter should measure
+28 volts DC

Does multimeter measure +28 volis DC?

™ 9-2320 -209-20-2-1

TERMINAL
COVER

RECEPTACLE

ALTERNATOR
GROUND
CABLE

TA 114254

Figure 25-3 (Sheet 8 of 14)
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GO

12

@ @ Replace cable 2

Stop engine. Refer to

TM 9-2320-209-10

Put field cable plug back on field
cable 1 receptacle. Refer to Vol 3,
chapter 7, para 7-4

Replace cable 2. Refer to Vol 3,
chapter 7, para 7~4

13

ALTERNATOR

@ @ Test alternator ground circuit for
continuity

Stop engine. Refer to

TM 9-2320-209-10

Take off battery ground cable from
battery - terminal, Set multimeter
to measure continuity. Refer to
test equipment procedures

index
Put multimeter - lead on capscrew

head of ground cable at ground side
Put multimeter + lead on capscrew
head of ground cable at alternator
Read multimeter. Multimeter
should measure zero ohms

Does multimeter read zero ohms ?

Figure 25-3 (Sheet 9 of 14)
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NO GO

@ Check for continuity at ground
cable connectors

e Put multimeter - lead on ground
cable connector at ground side

e Put multimeter + lead on ground
cable connector at alternator

e Read multimeter. Multimeter
should measure zero ohms

ALTERNATOR Does multimeter measure zero ohms.,

GROUND
CABLE

® Go to step 20

NO GO

TA 114256

Figure 25-3 (Sheet 10 of 14)
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NO GO

e Put back field cable 1 plug on

field cable 1 renepi-nnlei Refer

S i =1 S S 10 L0 1 NI

to Vol 3, chapfer—7para 7-4

e Replace alternator ground cable.
Refer to Vol 3, chapter 7, para
7-4

e Put back battery ground cable
on battery - terminal. Refer to

Vol 3, chaptér—7;para 7-58

@® Clean ground cable ends and connec-
tion ends

—|

e Put field cable 1 plug back on
receptacle. Refer to Vol 3,
chapfer—7;]para 7-4

® Remove ground cable from
alternator and ground. Refer to
Vol 3, chapfer77 para 7-4
Clean ground cable connectors
and connection points.

e Put ground cable back on ground

fer to Vol 3,

PUNUR [y PRV I a

una uilicinuior. ne

chapter 7, para 7-4
|

Pnf mn'f:mnl-nr -

eqad
Vi ISl T

cable capscrew head at ground
side

e Put multimeter + lead on ground

cable capscrew head at alternator

Read multimeter. Multimeter

should measure zero ohms

Does multimeter measure zero ohms ?

X

NO GO TA 114257

Figure 25-3 (Sheet 11 of 14)
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NO GO

@ Replace alternator

e Refer to Vol 3, chapter 7, para 7-4

@ Troubleshooting completed

e Put alternator terminal cover back
on alternator. Refer to Vol 3,
chaptér7, para’ 7-4

® Put battery ground cable back on
battery - terminal. Refer to Vol
3, chapter7, para 7-58

e Troubleshooting completed

TA 114258

Figure 25-3 (Sheet 12 of 14)
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From step 15

20

@ Test and adjust alternator output

e Put field cable 1 plug back on

field cable 1 receptacle. Refer to
Vol 3, chapter 7, para 7-4

Put battery ground cable back on
battery - terminal. Refer to Vol 3,
chaptér—7;-para 7-58

Start engine and run at 1000 to
1200 RPM (engine warm). If not
warm run for 15 minutes before
finishing test. Refer to

TM 9-2320-209-10

Set multimeter to measure +28

volts DC, Refer to test equipment
procedures index

Put multimeter - lead on a good
ground

Put multimeter + lead on alternator
output (positive) terminal

Read multimeter. Multimeter should
measure +28 volts DC

GO

25-52

ALTERNATOR OUTPUT
(POSITIVE) TERMINAL

CABLE 2

CABLE 1
PLUG

TA 114259

Figure 25-3 ( Sheet 13 of 14)
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GO

{ 21 i I
( @® If multimeter does not measure +28 ALTERNATOR
volts DC adjust alternator

e Locate voltage adjustment screw
on alternator. It will be identified
at either front or back of alternator
as VOLT ADJUST

e Remove pipe plug that covers voltage
adjustment screw

o Turn adjustment screw left or right to
raise or lower voltage until you get

a 28 volt DC multimeter reading

\N /B8 AN I
VN

Did you get a +28 volt DC reading?

e Stop engine. Refer to
TM 9-2320-209-10
e Replace alternator. Refer to

I Vol 3, chapter 7, para 7-4

-
|

YES ® Troubieshooting compieted
'\./‘ ' e Stop engine. Refer to
I TM 9-2320-209-10
e Troubleshooting compiefed

Figure 25-3 (Sheet 14 of 14)
25-53
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Symptom

4
BATTERIES GO DEAD WHEN TRUCK IS PARKED OVERNIGHT
OR A PERIOD OF DAYS

NOTE
First check that ACCESSORY switch
and lights were not left on

Recharge or replace batteries before making

any test. Refer to Vol 3, chapter 7, para
7_56 —

® Park truck

o Refer to TM9-2320-209-10

e Start engine and run at 1000 to
1200 RPM until warm. Refer to
TM9-2320-209-10

@ |If you are testing a generator
go to step 3

@ If you are testing an alternator
go to step 6

ALTERNATOR

Figure 25-4 (Sheet 1 of 6)
25-54



GO

@ Test generator cut out (reverse current)
relay in the voltage regulator

Stop engine

Take off generator to regulator
cable at generator goose neck

Set multimeter to measure +24
volts DC, Refer to test equipment
procedures index

Put multimeter - lead on a good
ground

Put multimeter + lead on contact
A of generator to regulator cable.
Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC?

™ 9-2320-209-20-2-1

CONTACT "A"

" «%EH ‘% | GENERATORTO- |
5| REGULATOR CABLE §

@® Generator cut out is OK. |f batteries
continue to go dead troubleshoot
batteries

e Put back generator to regulator
cable on generator goose neck.
Refer to Viel35 chapter 7, para
7-59

o If necessary troubleshoot batteries.
Refer to figure 25-5

@ Replace voltage regulator

e Put generator to regulator cable
back on generator goose neck.
Refer to Vol 3, chapter 7, para
7-59

e Replace voltage regulator. Refer

to Vol 3, chapter?; para 7-5

TA 114262

Figure 25-4 (Sheet 2 of 6)
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From step 2

@ Check that current is not flowing
through alternator field (rotor) to
ground

e Stop engine. Refer to
T™M 9-2320-209-10
o Take off alternator field cable |
plug from field cable | receptacle
e Put multimeter - lead on a good

ground

e Put multimeter + lead in alternator \
field cable | receptacle. Read ALTERNATOR FIELD  TERMINAL |
multimeter. Multimeter should CABLE NO. 1 PLUG COVER |

measure +24 volts DC

Does multimeter measure +24 volts DC?

i

N

ALTERNATOR FIELD CABLE NO. 1
RECEPTACLE

— — — — CAUTION ~ — — — —
|
@ @ Failure to take off battery ground cable
from battery - terminal will destroy the
multimeter when doing the following test

GO NO GO

Figure 25-4 (Sheet 3 of 6)
25-56



® Go to step 11

ALTERNATOR OUTPUT
POSITIVE TERMINAL

T™ 9-2320- 209-20-2-1

@ Check alternator rectifier for integrity

Take off battery ground cable from
battery - terminal. Refer to Vol 3,
chapfer7; para 7-58

Take off terminal cover from
alternator. Refer to Vol 3, chapter
7, para 7-4

Set multimeter to measure continuity.
Refer to test equipment procedures
index

Put multimeter - lead on a good
ground

Put multimeter + lead on alternator
output terminal. Read multimeter.
Multimeter should measure 50 to

80 ohms

CABLE NO. 1 PLUG

NO GO
Figure 25-4 (Sheet 4 of 6)

TA 114264
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NO GO

e Put multimeter - lead on alternator
output terminal
ALTERNATOR QUTPUT . +
POSITIVE TERMINAL e Put multimeter Ie?d on a good
ground. Read multimeter

e Multimeter pointer should not move

Do both tests check out OK?

NO GO

Figure 25-4 (Sheet 5 of 6)
25-58
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From step 8 NO GO

9

y 4

@ Replace alternator -

<
m
wn

e Put field cable 1 plug back on
field cable 1 receptacle. Refer

to Vol 3, chopfer'7,gara 7-4

l e Replace alternator. Refer to Vol

(

3, chapter-Znpare 7-4

b

10

p 4

@ Rectifier is OK. If batteries continue
to go dead troubleshoot batteries

e Put back field cable 1 plug on
field cable 1 receptacle. Refer

to Vol 3, chapter7,—para 7-4

e Replace alternator terminal cover.
Refer to Vol 3, chapter 7, para
7-4

e Put battery ground cable back on

battery - terminal

e |f necessary troubleshoot

Refer to figure—25-5

Losn 0o
ATTeries.

@
~
[0:]
T
Q
0
o
>
)
0
m
wn
(V)
Q
<
2
o
o0

Put field cable 1 plug back on field
cable 1 receptacle. Refer to Vol 3,
chap¥er—7,pard 7-4

e Replace ACCESSORY switch, Refer
to Vol 3, chapter 7, para 7-15

Figure 25-4 (Sheet 6 of 6)
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Symptom
5( BATTERIES DO NOT FULLY CHARGE, OR DO NOT)

HOLD CHARGE

—L———WARNING

Because of their higher power 24 volt
systems are more dangerous than 6 or
12 volt systems

Do not let a "hot" wire touch metal
parts of the truck at any time. "Flash"
testing by striking a hot wire against a
ground will cause an arc that can destroy
the lead connector and possibly the lead
itself

Accidental contact of metal tools between
positive (+) battery or starter terminals
will cause a direct short circuit which can
cause burns on the hands, damaged tools,
truck electrical components and batteries.
The battery can explode spraying acid and
sharp fragments that can cause serious or
fatal injuries

ﬂl
| @® Park truck

e Refer to TM 9-2320-209-10

GlO

—_——_J

Figure 25-5 (Sheet 1 of 7)
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GO

@ Check battery cable clamps and battery SR
terminals for rust, dirt, corrosion, &

i . fer tq 3, chapter 7 BATTERY CABLE CLAMPS
tightness. Re Vel 3, P ! AND BATTERY TERMINALS

para 7-55

Are battery cable clamps and terminals OK?

® Clean cable clamps and battery
terminals

e Take battery cables off battery
terminals. _Refer to Vol 3, chapter
7, para 7-56

e Clean battery cable clamps

e Clean battery terminals

e Put battery cable clamps back on
battery terminals. Refer to Vol 3,
chapter, 7, para 7-56

GO

TA 114268

Figure 25-5 (Sheet 2 of 7)
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GO
4 BATTERY
@ Check battery cases for cracks
e Remove batteries. Refer to Vol 3,
chaptér—7;para 7-56
e Check battery cases for cracks
Are battery cases OK?
5
® Replace cracked or damaged battery/
batteries
e Put good batteries back in battery
compartment. Refer to Vol 3,
chapter 7, para 7-56
6

@® Check battery cables for cracked
insulation that can cause short
circuits

Are battery cables OK?

GO TA 114269

Figure 25-5 (Sheet 3 of 7)
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GO

@ Replace cracked or damaged battery
@ @ cables

e Refer to Vol 3, chapter 7, para
7-56

BATTERY CELLS

® Check electrolite level in each battery
cell

e Electrolite level should be at least
5/8-inch over plates

Is electrolite level OK?

@® If plate in any cell is not covered with
electrolite fill to proper level, charge
battery and test.

o Fill all cells with distilled or clean
water until 5/8-inch over plates

e Charge battery. Refer to Vol 3,
chapter?, para 7-55

e Check specific gravity. Refer to
Vol 3, chapter 7, para 7-55

@ Go to step 13

Specific gravity test results wrong?

NO GO TA 114270

Figure 25-5 (Sheet 4 of 7)
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NO GO

Pr—

i ()
M @ Troubleshooting completed

N/ | o Put caps back on batteries

o Put batteries back in truck. Refer

i | to Vol 3, chapter 7, para 7-56

e Troubleshooting completed

I ‘ 12 )
v ® Replace bad battery

e Put good batteries back in truck.

Refer o Vql 3, chapter 7, para
7-56

From step 10

A
i
o
°

BATTERY

13 )=
\’ Check specific gravity of each battery
cell

e Refer to Vol=3;—chapter 7, para 7-55

Is battery specific gravity OK?

GO TA 114271
Figure 25-5 (Sheet 5 of 7)
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GO

@ Fully charge and retest battery specific
gravity
e Fully charge battery. Refer to
T™ 9-6140-200-14

o Test battery specific gravity. Refer
to Vol 3, chapter; para 7-55

BATTERY

Is battery specific gravity OK?

® Go to step 18

@ Replace battery

e Put good batteries back in truck.
Refer to Vol 3, chapter 7, para
7-56

@ Troubleshooting completed

e Put caps back on battery cells
o Put batteries back in truck. Refer
to Vol 3, chapter—=, para 7-56

TA 114272

Figure 25-5 (Sheet 6 of 7)
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From step 15

0

—1 @ Test voltage rise at batteries

e Put batteries back in truck. Refer
to Vol 3,~chapter 7, para 7-56

o Set ACCESSORY switch to ON

e Start engine and run at 1000 to 1200
RPM. Refer fo TM 9-2320-209-10

I
i

Set multimeter to measure +28 volts

DC. Refer to test equipment

procedures index

e Put muliimeter - lead to battery
ground terminal

o Put multimeter + lead to battery +
terminal

e Read multimeter. Multimeter

should measure 28.5 volts DC

Does multimeter measure +28.5 volts DC?

1
/\I/\

YES NO

19 )

@ Check charging systems

e Stop engine. Refer to
TM 9-2320-209-10

e If truck has generator refer to table
6-6 for generator troubleshooting
symptoms

o If truck has alternator refer to table
6-6 for alternator troubleshooting
symptoms

.%2__

Check battery - generator indicator

e Stop engine. Refer to
TM 9-2320-209-10

e Check battery - generator indicator.
Refer to table 6-6 for instruments
and gages troublieshooting symptoms

TA 114273

Figure 25-5 (Sheet 7 of 7)
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Q-

Symptom

TM 9-2320- 209-20-2-1

ONE HEADLIGHT DOES NOT LIGHT, OTHER HEADLIGHT LIGHTS)

NOTE

When checking voltage +24 volts DC
means a range of +23 volts DC to +26
volts DC

® Park truck

e Refer to TM 9-2320-209-10

® Check for +24 volts DC at low beam
input of bad headlight

o« Take off leads 17 (high beam), 18
(low beam), and 91 (ground) from
headlight housing

« Set multimeter to measure +24 volts
DC. Refer to test equipment
procedures index

¢ Set light switch main lever to
SERVICE DRIVE

o Put multimeter - lead on lead 91
contact and mu ltimeter + lead on
lead 18 contact. Read mu ltimeter.
Multimeter should read +24 volts
DC. If not, push dimmer switch
and read meter again

Did multimeter measure +24 volts DC?

GO

RIGHT
HEADLIGHT
HOUSING

g18®

183D

gy
FRONT
HARNESS

Figure 25-6 (Sheet 1 of 4)

TA 114274
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GO

@ Repair or replace front harness

e Set light switch main lever to OFF
e Repair or replace front harness.
Tell direct support maintenance

MAIN LEVER

LIGHT
SWITCH

@ Check for +24 volts DC at high beam
input of bad headlight

o Put multimeter + lead on lead 17
contact

e Put multimeter - lead on lead 91
contact

e Push dimmer switch

e Read multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure +24 volts DC?

GO TA 114275

Figure 25-6 (Sheet 2 of 4)
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MAIN LEVER

LIGHT SWITCH

(5L

T™ 9-2320- 209-20-2-1

@® Repair or replace front harness
e Set light switch main iever to OFF
® Repair or replace front harness.

Tell direci suppori mainienance

~eo Replace and test headlight lamp

| [P
iever 10

3
-

o Set light switch mai
OFF

e Take multimeter leads and

mu ltimeter off truck

Replace headlight lamp. Refer

to Vol 3, chapter 7, para 7-20

Put leads 17, 18, and 91 back on

head headlight housing

-

A

e Set light switch main lever to
SERVICE DRIVE. If high beam
indicator light on instrument
panel is lit, press down on dimmer
switch

e Look at headlight assembly with
new lamp installed. Lamp should
be lit

e Press down on dimmer switch.
Look at new lamp again. Lamp
should be lit

Did lamp stay off either time?

o

oo
I\

HEADLIGHT
HOUSING
Nl
& L y
w
HEADLIGHT —
ASSEMBLY ~~__ —
ON
) (-
&
c
=
R =
_\ |
. —|
/ PANEL
'
H_@.HPEAM INDICATOR
LIGHT : TA 114276

Figure 25-6 (Sheet 3 of 4)
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RIGHT
HEADLIGHT
HOUSING

CONTACTS

25-70

GO

STOP
LIGHT

SERVICE o~
DRIVE

CONNECTORS: off headlight housing connectors

® Troubleshooting completed. Turn
electrical system off

e Set light switch main lever to OFF

MAIN LEVER

LIGHT
SWITCH

® Clean headlight connectors and leads
17, 18, and 91 contacts

o Set light switch main lever to OFF

o Remove headlight lamp. Refer to
Vol 3, chapter 7, para 7-20

e Take leads 17, 18, and 91 contacts

e Clean three headlight housing
connectors on both sides of
housing. Clean leads 17, 18,
and 91 contacts on harness.
e Put leads 17, 18, and 91 contacts
back on headlight housing connectors
e Put back headlight lamp in housing.
Refer to Vol 3, chapter 7, para
7-20

TA 114277

Figure 25-6 (Sheet 4 of 4)



Symptom

™ 9-2320-209-20- 2-1

LIGHTS LIGHT

BOTH HEADLIGHTS DO NOT LIGHT, OTHER TRUCK RUNNlN(D

NOTE

When checking voltage, +24 volts DC
means a range of +23 volts DC to +26
volts DC

@® Park truck
o Refer to TM 9-2320-209-10

@® Check for +24 volts DC at right
headlight low beam input

o Take off leads 17 (high beam), 18
(low beam) and 91 (ground) from
right headlight housing

e Set multimeter to measure +24 volis
DC. Refer to test equipment
procedures index

e Set light switch main lever to
SERVICE DRIVE

e Put multimeter - lead on lead 91
contact and multimeter + lead on
lead 18 contact

e Read multimeter. Multimeter should
read +24 volts DC. If not, push
dimmer switch and read multimeter
again

Does multimeter measure +24 volis DC?

-

GO

RIGHT
HEADLIGHT
HOUSING

LIGHT  MAIN
SWITCH LEVER

TA 114278

Figure 25-7 (Sheet 1 of 11)
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GO

. Go to step 10

Check for +24 volts DC at right
headlight high beam input

Push dimmer switch to set in high
beam position

Take multimeter + lead off lead 18
contact

Put multimeter + lead on lead 17
contact

Read multimeter. Multimeter should
measure +24 volts DC

Does mu | timeter measure +24 volts DC?

GO

25-72

91

18 ={1]
17

® Go to step 10

Figure 25-7 (Sheet 2 of 11)
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GO

6
' ® Check for +24 volts DC at left

head light low beam input

Take off leads 17 (high beam), 18
(low beam), and 91 (ground) from
left headlight housing

Put multimeter - lead on lead 91
contact and multimeter + lead on
lead 18 contact

Read multimeter.Multimeter should
read +24 volts DC. If nof, push
dimmer switch and read multimeter
again

Does mu ltimeter read +24 volts DC?

HEADLIGHT
HOUSING

® Check for +24 volts DC at left
headlight high beam input

Push dimmer switch to set in high
beam position

Take multimeter + lead off lead 18
contact

Put multimeter + lead on lead 17
contact

Read multimeter. Multimeter
shou |d measure +24 volts DC.

Does multimeter measure
less than +24 volts DC?

GO

Figure 25-7 (Sheet 3 of 11)

T™ 9-2320 -209-20-2-1

TA 114280
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NOTE

You now know that high beam and low beam
voltage is reaching both lead lamp assemblies.
This means the trouble is in both head lamp
assemblies

® Go to step 17

® Check wiring harness between dimmer
switch and headlights

¢ Take off leads 17 and 18 contacts
from dimmer switch. Refer to Vol 3,

[chapter 1, para 7-65 OIMMER
o Put multimeter + lead on lead 18 LEAD 17 SWITCH
contact of dimmer switch. Put CONTACT

multimeter - lead on a good ground

« Read multimeter. Multimeter
should read +24 volts DC. If not,
press down on dimmer switch and
read multimeter again

o Put multimeter + lead on lead 17
contact

¢ Press down on dimmer switch and
read multimeter again

Does mu | timeter measure less than +24 volts
DC at either or both leads 17 and 18
contacts?

GO

TA 114281

Figure 25-7 (Sheet 4 of 11)
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™ 9-2320 -209-20-2-1

GO
11
® Repair or replace front harness
e Set light switch main lever to OFF

e Repair or replace front harness.
Tel | direct support maintenance

MAIN LEVER

/
STOP
LIGHT

SERVICE
DAIVE

LIGHT
SWITCH

Check dimmer switch

Take off lead 16 from dimmer switch

Put multimeter - lead on a good
ground

Put multimeter + lead on lead 16
contact (Do not put it on dimmer
switch contact)

Put multimeter - lead on a good
ground

Read multimeter. Multimeter should
measure +24 vo | ts DC

.Does multimeter measure
less than +24 volts DC?

/ DIMMER
SWITCH
17
16

LEAD 16
18— CONTACT
GO

TA 114282

Figure 25-7 (Sheet 5 of 11)
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GO

13

MAIN LEVER

Replace dimmer switch

e Set light switch main lever to
OFF

e At right and left headlight housing
put back leads 17, 18, and 91

e Replace dimmer switch. Refer to

Vol 3, para 7-65

LIGHT
SWITCH

@ Check front harness between headlamp
dimmer switch and light switch

Set light switch main lever to OFF
Take off light switch from instrument
panel. Refer to Vol 3[ chapter 7,
para 7-14

Take off | ight switch plug from

light switch. Refer to Vol 3,
[chapter 1, para 7-14

Put jumper wire between terminals F
and M of light switch plug on front
harness

Put mu ltimeter - lead on good ground
and + lead on front harness lead 16
contact. Read mu Itimeter. Mu Ifi -
meter shou Id measure +24 volts DC

Does multimeter measure +24 volts DC?

25-76

GO

LEAD 16

LIGHT SWITCH
PLUG

TA 114283
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™ 9-2320- 209-20-2-1

77\

O ©

15 )

® Repair or replace front harness

o Take off jumper wire from light
switch plug

e Put light switch back on instrument
panel. Refer to Vol 3[ chapter 7,
para 7-14

e Repair or replace front harness.
Tel 1 direct support maintenance

® Replace light switch

o Take off jumper wire from | ight
switch plug

e Put leads 16, 17, and 18 back
on dimmer switch. Refer to Vol 3,
[chapter 7, para 7-65

o Put leads 17, 18, and 91 back
on both headlight housings

« Replace light switch. Refer to
Vol 3, para 7-14

TA 114284

Figure 25-7 (Sheet 7 of 11)
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From step 9

8010 STOP
MARKR EE R LIGHT
=~ 80 SERVICE
ORIVE

MAIN
LEVER

LIGHT
SWITCH

. Replace and test right headlight
assembly lamp

e Set light switch main lever to OFF
e Replace right headlight assembly
: [chapter ¥
lamp. Refer to Vol 3 ’ RIGHT HEADLIGHT

para 7-17 HOUSING
e Put leads 17, 18, and 91 back on

right headlight housing

RIGHT
HEADLIGHT
e Set light switch main lever to HOUSING
SERVICE DRIVE. [f high beam
indicator light on instrument panel INSTRUMENT _
is lit, press down on dimmer switch PANEL H
® Look at right headlight lamp. Lamp L
should be it
® Press down on dimmer switch
® Look at right headlight lamp. Lamp —
should be lit j‘ o< Bl
Was lamp lit both times? /\
HIGHBEAM
INDICATOR
o
GO TA 114285

Figure 25-7 (Sheet 8 of 11)
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RIGHT
HEADLIGHT
HOUSING CONNECTORS
—’ﬁ
K>
© 17
| o
|
R 18
CONTACTS

MAIN
LEVER

LIGHT
SWITCH

GO

T™M 9-2320- 209-20-2-1

@ Clean right headlight connectors, and
leads 17, 18, and 91 contact

Set light switch main lever to OFF
Remove right headlight lamp.

Refer to Vol 3, chapter 7, para
7-20

Take leads 17, 18, and 91 off
headlight housing connectors

Clean three headlight housing
connectors, on both sides of housing.
Clean 17, 18, and 91 lead contacts
on harness. Refer to Vol 3, chapter
7, para 7-18

Put leads 17, 18, and 91 back on
headlight housing connectors

L

Replace right headlight lamp. Refer
to Vol 3, chapter—77 para 7-20

Set light switchmain lever to
SERVICE DRIVE. If high beam
indicator light on instrument panel
is lit, press down on dimmer switch
Look at right headlight lamp. Lamp
should be lit

Press down on dimmer switch

Look at right headlight lamp. Lamp
should be lit

Was lamp lit both times?

® Go to step 20

TA 114286

Figure 25-7 (Sheet 9 of 11)
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GO

20

@ Replace and test left headlight lamp :_‘“E)':Jg"'l'\,%ADL'GHT

e Set light switch main lever to OFF

o Replace left head light lamp. Refer
t6-Vol' 3, chapter 7, para 7-20

e Put leads 17, 18, and 91 contacts
back on left headlight housing

e Set light switch main lever to
service drive. [f high beam
indicator light on instrument panel
is lit, press down on dimmer switch

INSTRUMENT
PANEL

o

LEFT HEADLAMP
HOUSING

e Look at left headlight housing.
Lamp should be lit

e Press down on dimmer switch

e Look at left headlamp housing.
Lamp should be lit

. L | HIGHBEAM
Did lamp stay off either time? INDICATOR

- GO TA 114287
Figure 25-7 (Sheet 10 of 11)

25-80



GO

MAIN LEVER

LEFT
HEADLIGHT
HOUSING CONNECTORS
‘r—*—aﬁ
=
© - 17
6 | o
e
N 18

CONTACTS

TM 9-2320-209-20-2-1

@ Troubleshooting completed. Turn
electrical system off

e Set light switch main lever to OFF

® Clean left headlight housing connectors,
and leads 17, 18, and 91 contacts

Set light switch main switch lever
to OFF

Remove left headlight lamp. Refer
to Vol 3, chapter 7, para7-20
Take lead 17, 18, and 91 off
headlight housing connectors
Clean three headlight housing
connectors, on both sides of
housing. Clean leads 17, 18,

and 91 contacts on harness.

Refer to Vol 3, chapter 7, para
7-18

Put leads 17, 18, and 91 back on
headlight housing connectors

Replace left headlight lamp. Refer
to Vol 3, chapter 7, para—7-20
Set light switch main lever to
service drive. If high beam
indicator light in instrument panel
is lit, press down on dimmer switch
Look at left headlight housing.
Lamp should be lit

Press down on dimmer switch

Look at left headlamp housing.
Lamp should be lit

@ Troubleshooting completed. Turn
electrical system off

Set light switch main lever to OFF

TA 114288

Figure 25-7 (Sheet 11 of 11)
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Sympfom

BLACKOUT HEADLIGHT DOES NOT LIGHT, OTHER TRUC\

\ NNING LIGHTS LIGHT /

z

hen measuring voltage +24 volts means
range of +23 to +26 volts DC

Q-—---IQ_

@® Park truck
& Refer to TM 9-2320-209-10

_

8 A--J_

TA 114289
Figure 25-8 (Sheet 1 of 6)
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GO ¢
%E_
0 1

\ z?@ "

BLACKOUT HEADLAMP
ASSEMBLY

ACCESSORY SWITCH

@® Check for +24 volts DC at blackout
headlight assembly

o Take off lead 19 at rear of
blackout headlight housing

o Set multimeter to measure +24 volts
DC. Refer to test equipment
procedures index

e Set light switch main lever to B. O.
DRIVE

e Put multimeter + lead on lead 19
contact and multimeter - lead on
a good ground

o Read multimeter. Multimeter should
measure +24 volts DC

N\
8.0
ARKER

STOP
LIGHT

SERVICE
DRIVE

Does multimeter measure less than

+24 volts DC?

LIGHT SWITCH

LEAD 19

HOUSING CONTACT

TA 114290

GO
Figure 25-8 (Sheet 2 of 6)
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GO

@ Replace and test blackout headlight

lamp
BLACKOUT LEAD 19 e Set light switch main lever to
HEADLIGHT OFF

ASSEMBLY e Replace blackout headlight lamp.

Refer to Vol 3, chapter 7, para
7-23

e Put lead 19 contact back into
rear of blackout headlight

BLACKOUT

HEADLIGHT csse".'bly . .

ASSEMBLY e Set light switch main lever to
B. O. DRIVE

e Look at blackout headlight
assembly. Blackout headlight
lamp should be [it

Is blackout headlight lamp off ?

® Go to step 7

MAIN LEVER

LIGHT
SWITCH

/
sT0P
LIGHT

SEAVICE .~
DRIVE

@ Troubleshooting completed
o Set light switch main lever to OFF

NO GO
Figure 25-8 (Sheet 3 of 6)

TA 114291
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NO GO

MAIN LEVER

® Clean contacts of blackout headlight
LIGHT SWITCH lamp connectors

e Set light switch main lever to OFF

e Remove blackout headlight lamp.
Refer to Vol 3, chapter—7;"para 7-23

o Take off lead 19 from rear of
blackout headlight housing

CONTACTS e Clean blackout headlight and housing
contacts. Clean lead 19 contact.
CONTACTS Refer to Vol 3, chapter7; para 7-24
e Put lead 12 back on blackout
headlight housing
e Put back blackout headlight lamp.
gegzr to Vol 3, chapter 7, para

LEAD 19

TS 209-20-454

TA 114292

Figure 25-8 (Sheet 4 of 6)
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From step 4

>
o
=]
=
(1]
o
©
o
%
(D
3

e Set light switch main lever to OFF
e Take iight switch off instrument
papel. Refer to Vol 3, chapter 7,

para 7-14
° "I'a'ke off Tight sw

~L a
llslll §Wllbll. AN

I l:ehapfer 7, para a 7-14 BLACKOUT
a P ut Tumnar wire hatwean contacte LA

- LR | Ivlllr’vl Yl w NWNwili¥Vwwill Wwilivvw I v HEAULIUH‘

F and D of light switch plug on ASSEMBLY

front harness

® Put multimeter + lead on front harness
lead 19 contact and multimeter -
lead on good ground

o Read multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure +24 volts DC?

I TS 209-20-455

TA 114293

Figure 25-8 (Sheet 5 of 6)
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GO

MAIN LEVER

TM 9-2320-209-20-2-1

@ Repair or replace front harness

o Set light switch main lever to OFF

e Put light switch back on instrument
panel. Refer to Vol 3, chapter 7,
para 7-14

e Repair or replace front harness.
Tell direct support maintenance

@ Replace light switch

o Take jumper wire off light switch
plug

e Put 19 lead contact back on rear
of blackout headlight housing

e Replace light switch. Refer to

Vol 3, chapter 7, para—z=14

TA 114294

Figure 25-8 (Sheet 6 of 6)

25-87



TM 9-2320-209-20-2-1

Symptom

9
ONE OR BOTH FRONT BLACKOUT MARKER LAMPS DO NOT
LIGHT, OTHER TRUCK RUNNING LIGHTS LIGHT

NOTE -

Do this procedure for each front blackout
marker lamp that does not light

When checking voltage +24 volts DC
means a range of +23 volts DC to +26
volts DC

e Refer to TM 9-2320-209-10

@® Park truck
2

® Check for +24 volts DC at front
blackout marker lamp

Take off lead 20 at rear of front
composite marker light assembly,
Refer to Vol 3, chapter 7, para
7-40

Set multimeter to measure +24 volts
DC. Refer to test equipment
procedures index

Set light switch main lever to
B.O. MARKER

Put multimeter + lead on lead 20
contact and - lead on a good
ground

Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than
+24 volts DC?

3

25-88

RIGHT BLACKOUT
MARKER LIGHT

LEFT BLACKOUT

MARKER LIGHT
S

COMPOSITE MARKER
LIGHT ASSEMBLY

LEAD 20

MAIN LEVER

Figure 25-9 (Sheet 1 of 5)
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® Replace front blackout marker lamp

e Set light switch main lever to OFF

e Replace blackout marker lamp.
Refer to Vol 3, chapter, 7, para
7-41

e Put lead 20 back on rear of front
composite light assembly. Refer
to Vol 3, chapter 7, para—7-40

@ Test blackout marker lamp

e Set light switch main lever to B.O.
MARKER

e Look at blackout marker lamp.
Blackout marker lamp should be
it

BLACKOUT

MARKER LAMP

Is blackout marker lamp off?

® Troubleshooting completed
e Set light switch main lever to OFF

MAIN
LEVER

LIGHT
"SWITCH

TA 114296

Figure 25-9 (Sheet 2 of 5)
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NO GO
7
@ Clean contacts of lead 20 connectors
e Set light switch main lever to OFF
'l”?\'/':R e Remove blackout marker lamp.
Refer to Vol 3, chapter 7, para—7-41
o Take off lead 20 at rear of front
composite marker light assembly.
Refer to Vol 3, chapter 7, pare—7-40
LIGHT
SWITCH
BLACKOUT
MARKER
LAMP
SOCKET
e Clean blackout marker lamp socket
' and clean lead 20 contacts, Refer
LEAD 20 CONTACTS to Vol 3, chapter 7, para 7-42
— e Put lead 20 back on rear of front

composite marker light assembly.

Refer to Vol 3, chapter—7, para 7-40
e Put back blackout marker lamp.

Refer to Vol 3, chaptér—Z,=para 7-41

TS 209-20-459

TA 114:

Figure 25-9 (Sheet 3 of 5)
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From

step 4

TM 9-2320-209-20-2-1

LIGHT SWITCH

@{

Check wiring harness between blackout
marker lamp and light switch

e Set light switch main lever to OFF

o Take off light switch from instrument
panel. Referte Vol 3, chapter 7,
para 7-14. Take off
light switch plug from light switch

e Put jumper wire between terminals
F and E of light switch plug on
front harness

e Put multimeter + lead on front
harness lead 20 contact and - lead
on a good ground. Read multimeter

Multimeter should measure +24
volts DC

PLUG

\ JUMPER

WIRE

Does multimeter measure +24 volts DC?

GO

LEAD 20

TA 114298

Figure 25-9 (Sheet 4 of 5)
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GO

@ Repair or replace front harness

o Take off jumper wire from light
switch plug

e Repair or replace front harness.
Tell direct support
maintenance

@ Replace light switch

o Take off jumper wire from light
switch plug

e At rear of front composite light
assembly put back lead 20, Refer
to Vol 3, chapter=7; para 7-40

e Replace light switch. Refer to
Vol 3, chapter7; para 7-14

LEAD 20

TA 114299
Figure 25-9 (Sheet 5 of 5)
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Symptom
10/~ N\
&ONE OR BOTH FRONT PARKING LIGHTS DO NOT LIGHv

OTHER TRUCK RUNNING LIGHTS LIGHT

I "NOTE

Do this procedure for each front parking

light that does not light

When checking voitage, +24 volis DC
means a range of +23 volts DC to +25
volts DC

@® Park truck
e Refer to TM 2-2320-209-10

—————— _QD———J '

@
@)

TA 114300

Figure 25-10 (Sheet 1 of 6)
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GO

@ Check for +24 volts DC at front parking
light

o Take off lead 491 at front composite
marker light assembly, Refer to
Vol 3, chaptér—7,para 7-40

e Set multimeter to measure +24 volts
DC. Refer to test equipment
procedures index

e Set light switch main lever to
SERVICE DRIVE. Set light switch
auxiliary lever to PARK

e Put multimeter + lead on lead 491
and multimeter - lead on a good
ground

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than

+24 volts DC?

COMPOSITE MARKER LIGHT
ASSEMBLIES CONTAINING
PARKING LIGHTS

LIGHT
SWITCH

AUXILIARY
LEVER

TA 114301

Figure 25-10 (Sheet 2 of 6)
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GO

® Replace parking light lamp

o Replace parking light lamp.
Refer to Mol 3, chapter 7,
para 7-41
e Put back lead 491 at front composite
marker light assembly. Refer to
Vol 3, chaptér—"para 7-40

LEAD 491

@® Go tostep 8

PARKING @ Test front parking light

LIGHT LAMP o Set light switch main lever to

SERVICE DRIVE

e Look at front composite marker
light assembly. Parking light
lamp should be lit

Is parking light lamp off?

NO GO

TA 114302

Figure 25-10 (Sheet 3 of 6)
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NO GO

® Troubleshooting completed.

AUXILIARY

LEVER e Set light switch auxiliary

lever to OFF
o Set light switch main lever to OFF

AUXILIARY ]rae,
LEVER -

® Clean contacts of lead 491 connectors

e Set light switch auxiliary lever

to OFF
o Set light switch main lever to OFF
PARKING LIGHT e Remove parking light lamp. Refer

LAMP SOCKET to Vol 3, chapter 7, para’7-41

e Take off lead 491 at front composite
marker light assembly. Refer to
Vol 3, chapter 7, para—7-40

e Clean parking light lamp socket
and lead 491 contacts

e Put lead 491 back on front
composite light assembly. Refer
to Vol 3, chapter7; para 7-40

e Put parking light lamp back in

LEAD 491 socket. Referto Vol 3, chapter 7,
CONTACTS para 7-41

-

TA 114303

Figure 25-10 (Sheet 4 of 6)
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From step 4

@ Check wiring harness between parking
light lamp and light switch

o Take off light switch from instrument
panel. Refer to Vol 3,
chapter~7; para 7-14. Take off
light switch plug from light
switch. Refer to Vol 3, chapter
7, para 7-14

e Put jumper wire between contacts
F and L of light switch plug

e Put multimeter - lead on a good
ground and + lead on lead 491
contact.

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC?

JUMPER
WIRE

LIGHT
SWITCH
PLUG

GO

TA 114304

Figure 25-10 (Sheet 5 of 6)
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@ Repair or replace front harness

e Set light switch auxiliary lever to
OFF

e Set light switch main lever to OFF

o Take off jumper wire from light

switch plug
{ e Put light switch back on instrument
SWITCH ( uiien | , panel. Refer to Yol 3, chapter 7,
para 7-14
AUXILIARY ° Repair. or replace front harness.
LEVER Tell direct support maintenance

® Replace light switch

e Set light switch auxiliary lever to
OFF

e Set light switch main lever to OFF

o Take off jumper wire from light
switch plug

LIGHT
SWITCH o At front composite light assembly
put back lead 491. Refer to Vol 3,
AUXILIARY chapter7; para 7-40
LEVER e Replace light switch. Refer to

Vol 3, chapterZ, para 7-14

LEAD 491

TA 114305

Figure 25-10 (Sheet 6 of 6)
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Symptom

TM 9-2320-209-20-2-1

ONE REAR SERVICE STOPLIGHT DOES NOT LIGHT, OTH

STOPLIGHT LIGHTS

a)

NOTE

Two soldiers are needed to troubleshoot
a stoplight. SOLDIER A sits in cab and
operates controls, SOLDIER B makes
voltage checks with the multimeter

When checking voltage, +24 volts DC
means a range of +23 volts DC to +26
volts DC

® Park truck
e Refer to TM 9-2320-209-10

@ Check for +24 volts DC at stoplight

SOLDIER B: e Using 9/16-inch wrench,
unscrew and take off four
screws with washers from
rear composite marker
assembly

e Take off cover

o Take off lead 22-461
(left service stoplight)
or lead 22-460 (right
service stoplight)

GO

Figure 25-11 (Sheet 1 of 10)

COVER SCREW

LEAD 22-461

(LEFT STOPLIGHT) OR
LEAD 22-460

(RIGHT STOPLIGHT)

TA 114306

25-99
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GO

SOLDIER A: o

SOLDIER B: e

Set light switch main lever
to STOPLIGHT

Make sure turn signal
control handle is in neutral
position

Set multimeter to measure
+24 volts DC. Refer to
test equipment procedures
index

SOLDIER B: e
SOLDIER A: o
SOLDIER B: e

Put multimeter - lead on
good ground. Put
multimeter + lead on lead
22-461 (left service
stoplight) or 22-460 (right
service stoplight)

Press down on brake pedal
and hold it

Read multimeter while
Soldier A presses down on
brake pedal. Multimeter
should measure +24 volts
DC

volts DC?

Does multimeter measure less than +24

25-100

GO

MAIN
LEVER

LIGHT
SWITCH

TURN SIGNAL
CONTROL HANDLE

TA 114307

Figure 25-11 (Sheet 2 of 10)
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H H\JH @ Replace service stoplight lamp
. Coa 12 Ly o...¢0 | PR o
i

S NIED A _ LA ~
I — - SOLDPIER A: @ et ngnl bWIH..ll nici

anlara sarvica

P\C}Jlubc ACTI VILET
{ 4 ’I stoplight lamp. Refer
to Vol 3, chapter 7,
\'r ® Go to step 9 para 7-45
R R. Put back lead 22-461 or

[SACLCL G R 1 0 10 Y 4

o

(¥ ]
S
)
m
re)
(v =)
(1]

22-460 at rear composite
Iy — AN marker light assembly

r
3}

@ Test service stoplight lamp

SOLDIER A: e Set light switch main
lever to STOPLIGHT

STOPLIGHT LAMP ( \\\\\ e Press down on brake
TN pedal and hold it
M \\?? ] down
Y {) SOLDIER B: e Look at rear composite

\h\“{ / marker light assembly

Xy / while Soldier A presses
down on brake pedal.

Service stoplight lamp
should be lit

Is service stoplight lamp off?

| B

O

NO GO

TA 114308
Figure 25-11 (Sheet 3 of 10)
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GO

@® Troubleshooting completed

e Set light switch main lever to OFF
e Put cover back on rear composite
marker light assembly by using 9/16
inch wrench to screw in and
tighten four screws with washers

STOP
LIGHT

SERVICE o~
LAVE

[}
MARKER

™~ w0
DRIVE

=

MAIN
LEVER

LIGHT

SWITCH @ Clean contacts of service stoplight

lamp socket

e Set light switch main lever to OFF
e Remove service stoplight lamp.

Refer to Vpl 3, chapter 7, para

7-45
e Clean service stoplight lamp

socket. Refer to Vol 3, chapter
SERVICE 7, para 7-44
STOPLIGHT e Put back service stoplight lamp.
LAMP SOCKET Refer to Vol 3, chaptér7, para 7-45

GO
Figure 25-11 (Sheet 4 of 10)

TA 114309
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©
e

® Clean contacts of stoplight lamp
connectors

o Take off lead 22-461 (left service
stoplight) or 22-460 (right service
stoplight)

e Clean lead 22-461 or 22-460
contact

e Push lead 22-461 or 22-460 into
connector

e Put cover back on rear composite
marker light assembly by using 9/16-
inch wrench to screw in and tighten
four screws with washers

TA 114310

Figure 25-11 (Sheet 5 of 10)
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From step 4

K7

|2
o

Tl
[4
® Check rear harness between service @

€3

stoplight lamp and rear harness
connector

SOLDIER A: e Set light switch main
lever to OFF

SOLDIER B: e Unscrew and take off
rear harness plug from

¥

front harness receptacle PLUG
SOLDIER A: e Set light switch main FRONT
E
lever to STOPLIGHT HARISS
SOLDIER B: e Put multimeter - lead on
REAR
good ground HARNESS\
FRONT HARNESS
RECEPTACLE

SOLDIER B: e For left service stoplight,
put multimeter + lead on
contact C in front harness
receptacle. For right
service stoplight, put
multimeter + lead on
contact G in front
harness receptacle

SOLDIER A: e Press down on brake pedal
and hold it down

SOLDIER B: e Read multimeter while
Soldier A presses down on
brake pedal. Multimeter
should read +24 volts DC

Does multimeter read less than +24 volts DC?

GO TA 114311

Figure 25-11 (Sheet 6 of 10)
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@ Repair or replace rear harness

e Set light switch main lever to OFF
e Repair or replace rear harness.
Tell direct support maintenance

@ Check front harness between control
assembly directional signal and front
harness receptacle

SOLDIER A: e Set light switch main
lever to OFF
SOLDIER B: e Unscrew and take off
front harness plug from
turn signal control
assembly
e Put jumper wire between
contacts D and C for
left service stoplight
in front harness plug
e Put another jumper wire
between contacts D
and E for right service
stoplight of front harness
plug
SOLDIER A: e Set light switch main
lever to STOPLIGHT

GO
TAi14312
Figure 25-11 (Sheet 7 of 10)
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GO

SOLDIER B:

SOLDIER A:

SOLDIER B:

Put multimeter - lead on
a good ground

For left service stoplight,
put multimeter + lead on
contact C in front harness
receptacle. For right
service stoplight, put
multimeter + lead on
contact G of front
harness receptacle
Press down on brake pedal
and hold it down

Read multimeter while
Soldier A presses on brake
pedal. Multimeter should
read +24 volts DC

Does multimeter read +24 volts DC?

25-106

GO

/7 ~
~
¢ N
A
)
Y
H
JUMPER _—" ¥\
WIRE

FRONT HARNESS
RECEPTACLE

Figure 25-11 (Sheet 8 of 10)
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GO

@ Repair or replace front harness

e Set light switch main lever to OFF

e Take off jumper from turn signal
control assembly harness plug

e At rear composite marker light
assembly put back lead 22-461
or lead 22-460

e Put cover back on rear composite
marker light assembly by using
9/16~inch wrench to screw in and
tighten four screws with washers

e Repair or replace front harness
Tell direct support maintenance

SCREW
TS 209-20-552

GO TA 114314

Figure 25-11 (Sheet 9 of 10)
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GO

13

@ Replace turn signal control assembly

e Set light switch main lever to OFF
o Take off jumper assembly harness
plug
e Put rear harness plug back on front
MAIN
LEVER harness receptacle

LIGHT
SWITCH

LIGHT SWITCH e At rear composite marker light

assembly put back 22-461 or 22-460
e Put cover back on rear composite
marker light assembly by using
9/16-inch wrench to screw in and
tighten four screws with washers
e Replace turn signal control
assembly put back lead 22-461
or 22-460

SCREW

TA 114315

Figure 25-11 (Sheet 10 of 10)
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Symptom

TM 9-2320-209-20-2-1

2
BOTH SERVICE STOPLIGHTS DO NOT LIGHT, OTHER TRUCD

RUNNING LIGHTS LIGHT

NOTE

Two soldiers are needed to troubleshoot
rear service stoplights. Soldier A sits
in the cab and operates the controls.
Soldier B makes voltage checks with
the multimeter

When checking voltage, +24 volts DC
means a range of +23 to +26 volts DC

@® Park truck
e Refer to TM 9-2320-209-10

@® Check for +24 volts DC at left service
stoplight

SOLDIER B: e Using 9/16-inch wrench,
unscrew and take off
four screws with washers
from left rear composite
marker assembly

e Take off cover
o Take off lead 22-461

Figure 25-12 (Sheet 1 of 15)

SCREW

COVER

LEAD 22/461

TA 114316

25-109
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GO

SOLDIER A:

SOLDIER B:

o Set light switch main
lever to STOPLIGHT
position

e Make sure turn signal
control lever is in
neutral position

o Set multimeter to
measure +24 volts DC.,
Refer to test equipment
procedures index

SOLDIER B:

SOLDIER A:

SOLDIER B:

e Put multimeter + lead on
lead 22-461

e Put multimeter -~ lead on
a good ground

® Press down on brake pedal
and hold it down

e Read multimeter while
Soldier A presses down
on brake pedal.
Multimeter should
measure 124 volts DC

DC?

Does multimeter measure less than +24 volts

25-110

GO

TURN SIGNAL
CONTROL HANDLE

TA 114317

Figure 25-12 (Sheet 2 of 15)
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@ Replace left service stoplight lamp

e Set light switch main lever to OFF
e Replace left service stoplight lamp.
Refer to Vol 3, chapter 7, para

7-45

e Put lead 22-461 back on left
rear composite marker light
assembly

@ Go to step Il

@ Test left service stoplight lamp

SOLDIER A: e Set light switch main
lever to stoplight
position

e Press down on brake
pedal and hold it
down

SOLDIER B: e Look at left rear
composite marker
light assembly while
SOLDIER A presses
down on brake pedal.
Service stoplight
lamp should be lit

SERVICE STOPLIGHT

[s service stoplight lamp off?

NO GO TA 114318

Figure 25-12 (Sheet 3 of 15) 5
5-111
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NO GO

@ Put left rear composite marker light
assembly back together

e Set light switch main lever OFF

e Put cover back on left rear
composite marker light assembly
by using 9/16-inch wrench to
screw in and tighten four screws
with washers

COVER SCREW

® Co to step |l

® Clean contacts of left service
stoplight lamp socket

e Set light switch main lever to OFF
e Remove service stoplight lamp.
Refer to Vol 3, chapter 7, para

7-45
SERVICE e Clean service stoplight lamp
E’L%’;Légléﬁ socket. Refer to Vol 3, chapter
KET 7, para 7-44

e Put back service stoplight lamp.
Refer to Vol 3, chapter 7, para
7-45

NO GO TA 114319

Figure 25-12 (Sheet 4 of 15)
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NO GO

@ Clean contacts of left service
stoplight lamp connectors

o Take off lead 22-461

e Clean lead 22-461 contacts.
Refer to Mol 3, chapter 7,
para 7-46

e Push lead 22-461 into connector

e Put cover back on left rear
composite marker light assemby
by using 9/16-inch wrench to screw
in and tighten four screws with
washers

COVER SCREW

@® GCo to step |l

TA 114320

Figure 25-12 (Sheet 5 of 15)
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From steps 4, 7 and 10

11 Al
@ Check for +24 volts DC at right service @q e7 % LLOST LA
stoplight :

SOLDIER B: e Using 9/16-inch wrench,
unscrew and take off four
screws with washers from
right rear composite
marker assembly

o Take off cover
o Take off lead 22-460

SOLDIER A: e Set light switch main
lever to STOPLIGHT

SOLDIER B: e Put multimeter - lead on
a good ground. Put
multimeter + lead on
lead 22-460

SOLDIER A: e Step down on brake pedal
and hold

SOLDIER B: e Read multimeter while
Soldier A presses down on
brake pedal. Multimeter

should measure +24 volts
DC

Does multimeter measure less than +24
volts DC?

LEAD 22-460

@ Replace right service stoplight lamp

Set light switch main lever to OFF
Replace right service stoplight lamp.
Refer to Vol 3, claptet 7, para 7-45
e Put back lead 22-460 at right rear
composite marker assembly

MAIN
LEVER

LIGHT
SWITCH

® Go fo step 18

NO GO

TA 114321

Figure 25-12 (Sheet 6 of 15)
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NO GO

oL
@ Test right service stoplight lamp

SOLDIER A: e Set light switch main

lever to STOPLIGHT
e Press down on brake

pedal and hold it down

SOLDIER B: e Look at right rear
composite marker light
assembly while Soldier
A steps down on brake
pedal. Service

SERVICE STOPLIGHT

Is service stoplight lamp off?

A

N\

@ Troubleshooting completed
@ e Put cover back on right rear
composite marker light assembly by

using 9/16~inch wrench to screw in
I and tighten four screws with washers

/
COVER SCREW I 16
Ny /

Clean contacts of right service
YES stoplight lamp socket

e Set light switch main lever to OFF

e Remove service stoplight lamp.
Refer to Vol 3, chapter 7, para
7-45

SERVICE Clean service stoplight lam

7- ) *anlis s
(] ~i—__ fj} : H C SiUpIIgra mp
H \n((% 710) ELCI\)A':D%SEEET socket. Refer to Vol 3, chapter
Ny 7, para 7-45

)ol e Put back service stoplight lamp.
9 Refer to Vol 3, chapter 7, para
7-45

N
NO GO TA114322

Figure 25-12 (Sheet 7 of 15)
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From step 13 NO GO

17

® Clean contacts of right service stoplight
lamp connectors

e Take off lead 22-460

e Clean lead 22-460 contacts, Refer
to Vol 3, chaptér7—para 7-44

e Push lead 22-460 into connector

o Put cover back on right rear
composite marker light assembly by
using 9/16-inch wrench to screw
in and tighten four screws with
washers

LEAD 22-460

COVER SCREW

@® Check voltage to front harness
receptacle

SOLDIER B: e Unscrew and take off
rear harness receptacle
e Put multimeter - lead
on a good ground
o Put multimeter + lead
on contacts C and G
of front harness

REAR
HARNESS

PLUG

FRONT

. HARNESS
recePfQCIe FRONT HARNESS
SOLDIER A: e Step on brake pedal and RECEPTACLE
hold it down

Read multimeter for
+24 volts DC at both
contacts C then G
while Soldier A presses
down on brake pedal

SOLDIER B:

Does multimeter measure less than +24 volts
DC for both tests?

GO TA 114323

25-116 Figure 25-12 (Sheet 8 of 15)
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@ Repair or replace rear harness

e Set light switch main lever to OFF
e Repair or replace rear harness.
Tell direct support maintenance

MAIN
LEVER

LIGHT
SWITCH

@ Check for continuity through turn
signal control assembly TURN SIGNAL
. CONTROL
e Make sure turn signal control ASSEMBLY
lever is in neutral position
e Unscrew and take off harness
plug from turn signal control
°ssemb'>'.- HARNESS PLUG
o Set multimeter to measure
continuity. Refer to test
equipment procedures index
e Put multimeter - lead on a good TURN SIGNAL
CONTROL ASSEMBLY

ground. Put multimeter + lead
on the following contacts of
turn signal control assembly and
watch movement of multimeter
needle

e Contacts D, E, and C, multimeter
should move all the way to the
right

e Contacts B, A, H, F, and G,
multimeter needle should not
move

Did you get all good multimeter readings?

GO

TA 114324

Figure 25-12 (Sheet 9 of 15) 5117
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Replace control assembly directional
signal

o Set light switch main switch lever
to OFF
o Put rear harness plug back on front

harnace racantacls
AGrmess reCopiucic

o Replace turn signal control assembly
assembly. Refer to Vol 3, chapter
7, para 7-63

@® Check for +24 volts DC to control

Aivactianal eiamal
i HIVIIMT 21yl

SOLDIER B: e Set multimeter to measure
+24 voits DC. Refer to
test equipment procedures
index

e Put multimeter - lead on
a good ground

e Put multimeter + lead on
contact D of turn signal
harness connector plug

SOLDIER A: e Press on brake pedal and
hold it down

SOLDIER B: e Read multimeter while
Soldier A presses down
on broke pedal.
Multimeter should
measure +24 volts DC

HARNESS

A

.Does multimeter measure less than

+24 volts DC?

N

GO

TA 114325

Figure 25-12 (Sheet 10 of 15)
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GO

@ Replace turn signal control assembly

o Set light switch main lever to OFF

e Put rear harness plug back on front
harness receptacle

o Replace turn signal control assembly.
Refer to Vol 3, chapter 7, para
7-63

LIGHT
SWITCH

GO TA 114326

Figure 25-12 (Sheet Il of 15) 25-119
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GO

24

@ Check stoplight switch for +24 volts DC

SOLDIER A e Set light switch main lever to
OFF
e Using 5/8-inch wrench, remove
shield from under air hydraulic
cylinder (all trucks except
M48, M275 and M275A)
SOLDIER B e Take off lead 75 connector plug
from stoplight switch. Refer to
=—WNol 3, chapter 7, para 7-67
SOLDIER A e Set light switch main lever to
STOPLIGHT
e Step down on brake pedal and
hold it down

STOPLIGHT
SWITCH

STOPLIGHT
SWITCH PLUG

JUMPER

SOLDIER B e While Soldier A steps down on

brake padal put multimeter
- lead on good ground. Put
multimeter + lead on each
lead 75 and see which reads
+24 volts DC

e Put jumper wire from lead 75
that gave +24 volts DC reading
to either stoplight switch
confact

e Put multimeter - lead on good
ground

e With Soldier A still pressing
down on brake pedal read
multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC?

GO
Figure 25-12 (Sheet 12 of 15)

TA 114327
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@ Check both leads 75 at light switch

o Take off light switch from instrument
panel. Refer to Yol 3, chapter 7,

® Go to step 29 para 7-14 .

o Take off light switch plug from
light switch.

e Put jumper wire between plug
contacts F and K

e Put multimeter - lead on a good
ground

e Put multimeter + lead on lights
switch contact A. Read multimeter

e Take jumper wire from light switch
plug contacts F and K and put
between contacts F and A

e Put multimeter - lead on a good
ground

e Put multimeter + lead on contact
K. Read multimeter. Multimeter
should measure +24 volts DC

Did multimeter measure +24 volts DC in
either test?

NO GO

TA 114328

Figure 25-12 (Sheet 13 of 15)
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NO GO

N
~
s

|

@ Replace light switch

¢}

e Take jumper wire off stoplight
switch plug

e Put stoplight switch harness plug
back on stoplight switch

e Using 5/8-inch wrench screw on
and tighten shield under hydraulic
cylinder

e Take jumper wire from light switch
plug

® Replace light switch. Refer
to Vol 3, chapter 7 =para 7-14

I

N
(00]

Repair or replace front harness
YES

e Take jumper wire off stoplight
switch and plug

e Put stoplight switch back on
stoplight switch

e Using 5/8 inch wrench screw on

and tighten shield under hydraulic
|
°
°

cylinder

Take jumper wire from light
switch plug

Plug light switch plug back in
light switch and light switch
back on instrument panel. Refer
to Vol 3, chapter 7 —para 7-14
e Repair or replace front harness.

all Adfunad ot o intenanc

1€ airecr supportT main

TA 114329

Figure 25-12 (Sheet 14 of 15)
25-122



From step 25

29
O-! Check for +24 volts DC through

stoplight switch

o Put jumper wire from lead 75 that
gave 124 volts DC reading to
either stoplight switch contact

e Put multimeter + lead on other
contact of stoplight switch

e Put multimeter - lead on good

ground

e With Soldier A still pressing
down on brake pedal read
multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure +24 volts DC?

30

™ 9-2320- 209-20-2-1

JUMPER WIRE

@ Replace stoplight switch
@ e Set light switch main lever to OFF

e Put rear harness plug back in front
harness receptacle

e Replace stoplight switch. Refer to
Vol 3, chapter 7, para 7-67

or 7-68

3]\

@ Repair or replace front harness
@ SOLDIER A o Set light switch main

SOLDIER B o

\

BO
MARKER
80

DRIVE

MAIN
LEVER

STOP
LIGHT

SERAVICE .~
f cRive

LIGHT
SWITCH ®

switch lever to OFF
Take off jumper wire from
lead 75 and contact of
stoplight switch

Put stoplight switch
harness plug back on
stoplight switch

Using 5/8-inch wrench
screw on and tighten
shield under hydraulic
cylinder

Repair or replace front
harness. Tell direct
support maintenance

Figure 25-12 (Sheet 15 of 15)
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Symptom

OTHER BLACKOUT STOPLIGHT LIGHTS
—-l NOTE

Two soldiers are needed to troubleshoot
a blackout stoplight. Soldier A sits in
the cab and operates the controls.
Soldier B makes voltage checks with the
muitimeter

3/ N\
& ONE BLACKOUT STOPLIGHT DOES NOT LIGHT, )

When checking voltage +24 volts DC
means a range od +23 volts DC to +26
volts DC

e Refer to TM 9-2320-209-10

\'1' @® Check for +24 volts DC at bad
blackout stoplight

SOLDIER B: @ Using 9/16~inch wrench, {} COVER
unscrew and take off M I# PN

four screws with washers ‘\ ‘\m lﬂrﬁ
from rear composite ls \J
marker assembly W L\\Jé{
e Take off cover N LEAD 23 SCREW

e Take off lead 23 W REAR COMPOSITE

MARKER LIGHT
ASSEMBLY

am—

GO TA 114331

Figure 25-13 (Sheet 1 of 5)
25-124



SOLDIER A: e Set light switch main

SOLDIER B: e

Make sure turn signal

Set multimeter to read
124 volts DC. Refer
to test equipment
procedures index

lever to B.O. MARKER

control handle is in
neutral position

SOLDIER B:

SOLDIER A:

SOLDIER B:

Put multimeter + lead on
lead 23 and - lead on a
good ground

Press down on brake pedal
and hold it down

Read multimeter while
Soldier A presses down on
brake pedal. Multimeter
should measure +24 volts
DC

Does multimeter measure less than +24 volts

DC?

GO

LEAD 23

Figure 25-13 (Sheet 2 of 5)

T™M 9-2320-209-20-2-1

TURN SIGNAL
CONTROL HANDLE

TA 114332
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® Replace blackout stoplight lamp

o Set light switch main lever to OFF

® Replace blackout stoplight lamp.
Refer to Vol 3, chapter 7, para
7-32

e Put back lead 23 at rear marker
light assembly '

® Go tostep 9

@ Test blackout stoplight lamp
BLACKOUT

STOPLIGHT . SOLDIER A: e Set light switch main
LAMP ) lever to B.O., MARKER
AN e Press down on brake
pedal and hold it down
SOLDIER B: e Look at blackout stoplight
lamp while Soldier
A presses down on brake
pedal.
Lamp should be lit

REAR COMPOSITE Is blackout stoplight lamp off?
MARKER LIGHT

ASSEMBLY t

NO GO

TA 114333

Figure 25-13 (Sheet 3 of 5)
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NO GO

MAIN
LEVER

LIGHT
SWITCH

REAR COMPOSITE
MARKER LIGHT
ASSEMBLY

Troubleshooting completed

o Set light switch main lever to OFF

e Put cover back on rear composite
marker light assembly by using
9/16~inch wrench to screw in and
tighten four screws with washers

.....

BLACKOUT STOPLIGHT
LAMP SOCKET

LIGHT

Clean contacts of blackout stoplight
lamp socket

e Set light switch main lever to OFF
e Remove blackout stoplight lamp.
Refer to Vol 3, chapter 7, para
7-32

Clean blackout stoplight lamp
socket. Refer to_Vol 3, chapter
7, para 7-33

Put back blackout stoplight lamp.
Refer to Vol 3, chapter 7, para
7-32

o !

Clean contacts of blackout stoplight
lamp connectors

o Take off lead 23 from rear of
rear composite marker assembly
Clean lead 23 contacts. Refer
to Vol 3, chaptef—,—para 7-33
Push lead 23 into connector

Put cover back on rear composite
marker light assembly by using
9/16-inch wrench to screw in and
tighten four screws with washers

Figure 25-13 (Sheet

TA 114334

4 of 5)
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From step 4
9
® Trouble is in rear harness. Repair or
replace rear harness
o Set light switch main lever to OFF
MAIN e Repair or replace rear harness.
- LEVER Tell direct support maintenance

LIGHT
SWITCH

TA 114335

Figure 25-13 (Sheet 5 of 5)
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Symptom

™™ 9-2320-209-20-2-1

RUNNING LIGHTS LIGHT

Y4 T,
'*{ BOTH BLACKOUT STOPLIGHTS DO NOT LIGHT, OTHER TRUCK )

.J NOTE
vicC

iN

Two soldiers are needed to troubleshoot
the blackout stoplights. Soldier A sits
in the cab and operates the controls.
Soldier B makes voitage checks with
the multimeter

When checking voltage, +24 volts DC

2
) -

means a range of +23 to +26 volts DC

-

@ Park truck
o Refer to TM 9-2320-209-10

]

@ Check for 124 volts DC at left
blackout stoplight

SOLDIER B: @ Using 9/16-inch wrench,

unscrew four screws
with washers from
left rear composite
marker assembly

o Take off cover

o Take off lead 23 from
ieft rear composite
marker assembly

Figure 25-14 (Sheet 1 of 24)

TA 114336
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GO

SOLDIER B:

SOLDIER A: e Set light switch main lever
to B. O. MARKER posifion

e Make sure turn signal

confrol handle is in neutral

position

e Set multimeter to measure
+24 volts DC, Refer to
test equipment procedures
index

SOLDIER B:

SOLDIER A:

SOLDIER B:

e Put multimeter + lead on
lead 23 and - lead on a
good ground

e Press down on brake pedal
and hold it down

e Read multimeter while
Soldier A presses down on
brake pedal. Multimeter
should measure +24
volts DC

Does multimeter measure less than +24
volts DC?

25-130

GO

TURN SIGNAL
C/ONTROL HANDLE
o I

Figure 25-14 (Sheet 2 of 24)

MAIN LEVER

SWITCH

TA 114337
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G
© 3

@ Replace left blackout stoplight lamp
YES a St liaht cwits main lav NOEE
N\ 4 - wel vyl SWITCOH mMain iever IU AU |

e Replace blackout stoplight lamp.
Refer to Vol 3, chagter7, para 7-32

e Put back lead 23 at left composite
marker taillight assembly
77N\

0

Test left rear blackout stoplight lamp
\-‘r. Go to step 31 .
SOLDIER A: @ Set light switch main
LEAD 23 lever to B. O. MARKER
position

® Press down on brake

pedal and hold it down

SOLDIER B: @ Look at left composite
fi\\\\ marker taillight
'.'w'i\‘\\ assembly while Soldier
A presses down on
(9\\ beala nada! [ Y
PIUKEC poudl ., 1IGCKOUT

B
/3) stoplight should
be lit

BLACKOUT STOPLIGHT

@ Put left rear composite marker light

N assembly back together
I — e Set light switch main lever to
OFF
e Put cover back on left rear
composite marker light assembly
using 9/16~inch wrench to screw in
and tighten four screws with

washers

NO GO NO GO TA 114338

Figure 25-14 (Sheet 3 of 24)
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NO GO

BLACKOUT
STOPLIGHT
LAMP SOCKET

25-132

NO GO

® Go

to step 10

@® Clean contacts of left blackout

stoplight lamp socket

Set light switch main lever to
OFF

Remove blackout stoplight lamp.
Refer to Vol 3, chapter 7,

para 7-32

Clean blackout stoplight lamp
socket. Refer to Vol 3, chapter 7,
para 7-33

Replace blackout stoplight lamp.
Refer to Vol 3, chgpter 7, para
7-32

@® Clean contacts of left blackout
stoplight lamp connectors

Take off lead 23 from rear of left
rear composite marker assembly
Clean lead 23 contacts. Refer
to Vol 3, chapfer=7; para 7-33
Push lead 23 into connector

Put cover back on left rear
composite marker light assembly
by using 9/16-inch wrench to
screw in and tighten four screws
with washers

NO GO

Figure 25-14 (Sheet 4 of 24)
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NO GO

R\

@ Check for +24 volts at right blackout
stoplight

g1 SOLDIER B: e Using 9/16-inch wrench,

‘ @ o unscrew and take off four
3 @ ; screws with washers
from right rear composite
marker assembly

o Take off cover

o Take off lead 23 from rear
of right rear composite
marker light assembly

{

Jall

0@ °

RIGHT REAR
COMPOSITE MARKER
LIGHT ASSEMBLY

SOLDIER A: e Set light switch main
lever to B. O. MARKER
position

SOLDIER B: e Put multimeter + lead on
lead 23 and - lead on

LEAD 23 a good ground

SOLDIER A: e Press down on brake
pedal and hold it down

SOLDIER B: e Read multimeter while
Soldier A presses down
on brake pedal.
Multimeter should
measure +24 yolts DC

Does multimeter measure less than +24
volts DC?

NO GO

TA 114340

Figure 25-14 (Sheet 5 of 24)
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NO GO

| o
. N l‘

YES NO

12
‘[ @® Go to step 17

/@)J

B.O. STOPLIGHT

Replace right blackout stoplight lamp

e Set light switch main lever to OFF

e Replace blackout stoplight lamp.
Refer to Vol 3, chapter 7, para
7-32

e Put lead 23 back into rear of
right composite marker taillight
assembly

©

SOLDIER A: e Set light switch main

SOLDIER B: e Look at right rear

Test right blackout stoplight lamp

lever to B. O. MARKER
position

DMQEE I‘A\AIH ”~ l\
rTess GOwhn O ©

pedal and hold

AA\AII"\
MYV

rake
dit

composite marker
assembly while
SOLDIER A presses
down on brake pedal.
Blackout stoplight lamp

should be [it
Is blackout stoplight lamp OFF?
.
NO GO TA 114341

Figure 25-14 (Sheet 6 of 24)
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NO GO

I (12)

<+ J
@ Put right rear composite marker light
@ @ assembly back together
ISP o Set light switch main lever to OFF
( J%ég e Put cover back on right rear
x composite marker light assembly by
i ” using 9/16-inch wrench to screw in
“ A and tighten four screws with
5 2 washers

COVER SCREW

)

@ Clean contacts of right blackout
stoplight lamp socket

e Remove blackout stoplight lamp.
Refer to Vol 3, chapte7;—para 7-32

e Clean blackout stoplight lamp
socket. Refer to Vol 3, chapter 7,

||
AV ’#@/ para 7-33
. . o e Replace blackout stoplight lamp.

M‘ §1l:8|'; tluGUH'T - Refer to Vol 3, chapter Z—péra 7-32
[ "

J

16
® Clean contacts of right blackout

ctonliaht laomn connectors

‘ leyllvlll l“lllr’ WwWilllwwiIwWwiI v
Q| e Take off lead 23 from right rear

composite marker assembly

LEAD 23 _ e Clean lead 23 contacts. Refer
HARNESS N to Vol 3, chapter 7, Fara7-33

e Push lead 23 back into right rear
composite marker light assembly
e Put cover back on right rear

. N
comnasite marker liaht assemblvy
composi e marker ignt assemoly

by using 9/16-inch wrench to screw
in and tighten four screws with

COVER SCREW
washers

TA 114342

Figure 25-14 (Sheet 7 of 24)
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From step 12

® Check voltage to front and rear
harness connectors

SOLDIER B: @ Unscrew and take off
rear harness plug REAR
from front harness HARNESS
receptacle

SOLDIER A:e Step on brake
pedal and hold it
down

SOLDIER B: @ Put multimeter - lead
on a good ground,
Put multimeter + lead
on contact B of
front harness
receptacle

o Read multimeter for
+24 volts DC while

Soldier A presses
on brake pedal FRONT HARNESS
RECEPTACLE
Does multimeter measure +24 volts DC?

@ Repair or replace front harness

HARNESS

e Set light switch main lever to OFF
o Repair or replace front harness.
Tell direct support maintenance

SWITCH

GO TA 114343

Figure 25-14 (Sheet 8 of 24)
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GO

STOPLIGHT
SWITCH

@ Check stoplight switch for +24 volts DC

SOLDIER B: e Take off lead 75 connector
from stoplight switch

SOLDIER A: e Step down on brake pedal
and hold it down

SOLDIER B: e While Soldier A steps
down on brake pedal put
multimeter - lead on good
ground. Put multimeter
+ lead on each lead 75

o Check which lead 75 gives

multimeter +24 volts DC
reading

STOPLIGHT
SWITCH PLUG

Does multimeter measure +24 volts DC
at either lead 757

GO

TA 114344

Figure 25-14 (Sheet 9 of 24)
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® Go to step 24

FRONT
HARNESS

LIGHT
SWITCH
PLUG

JUMPER
WIRE

Check both leads 75 at light switch

o Take off light switch from instrument

panel and plug from light switch.
Refer to Vol 3, chapter 7, para
7-14

e Put jumper wire between plug

contacts F and K

e Put multimeter + lead on each

lead 75 at stoplight switch plug

e Put multimeter - lead on a good

ground

o Read multimeter

STOPLIGHT
SWITCH PLUG

e Take jumper wire from plug

contacts F and K and put between
contacts F and A

e Put multimeter + lead on each lead

75 contact at stoplight switch plug

e Put multimeter - lead on a good

ground

e Read multimeter. Multimeter

should measure +24 volts DC

Does multimeter measure +24 volts DC in
either test?

NO GO

TA 114345

Figure 25-14 (Sheet 10 of 24)
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From step 21

24

T™M 9-2320-209-20-2-1

NO GO

@ Repair or replace front harness

e Take jumper wire from light switch
plug

e Put light switch back on insturment
and panel. Referto Vol 3, chapter
7, para 7-14

® Repair or replace front harness.
Tell direct support maintenance

@ Replace light switch

e Put rear harness plug back in front
harness receptacle

e Put stoplight switch plug back on
stoplight switch

e Take jumper wire from light switch
plug

e Replace light switch. Refer to
Vol 3, chapter 7, poara—7-14

® Check for +24 volts DC through
stoplight switch

e Put jumper wire from lead 75 that
gave +24 volts DC reading to
either stoplight switch connector

e Put multimeter - lead on good
ground and multimeter + lead on
other connector of stoplight switch

e With Soldier A still pressing down
on brake pedal read multimeter.
Multimeter should read +24 volts
DC.

Does multimeter read +24 volts DC?

T

GO

JUMPER

TA 114346

Figure 25-14 (Sheet 11 of 24)
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GO

. (25)
77\ I 77N\ : ® Replace stoplight switch
Y NO

i o e Put rear harness piug back on front
harness receptacle
_ C o e Lo . e L e 1__ i MNCELC
® JO€er HgnTt switTCch main tever 10 vrr
e Replace stoplight switch. Refer to
Vol 3, chapter 7, para 7-67,
or 7-68

£ IALET

~.LiGni
SWITCH

O ©
26 iy \>
® R o2

~{ @ Repair or repiace froni harness ~

SOLDIER B: e Take off jumper wire
from lead 75 connector
plug and stoplight switch

e Repair or replace front
harness. Tell direct
support maintenance

T
|

A

SOLDIER A: e Step down on brake pedal
and hold it down

SOLDIER B: e While Soldier A steps down
on brake pedal look at rear

composite markers (left and
right)

Is blackout stoplight lamp O_FF?'

GO TA 114347

Figure 25-14 (Sheet 12 of 24)
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GO

@ Troubleshooting completed
e Set light switch main lever to OFF

STOP
LIGHT

SERVICE o~
DRIVE

BO.
MARKER

8.0
ORIVE

® Check front harness between light
switch and front harness receptacle

o Set light switch main lever to OFF
e Take off light switch from instrument
panel and light switch plug from
light switch. Refer to Vol 3,

tchapter 7, para 7-14
e Put jumper wire between contacts
F and A of light switch plug

H |

SOLDIER A: e Set light switch main
lever to B, O. MARKER
position

e Step on brake pedal
~and hold it down

SOLDIER B: e Put multimeter - lead
on good ground

e Put multimeter + lead on
contacts B, then C,
and then G, in front
harness receptacle

o Read multimeter

Does multimeter read +24 volts DC for each

test?

GO

TA 114348

Figure 25-14 (Sheet 13 of 24)
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GO
29
@ Repair or replace front harness
YES NO
- Cat linht ewstinh matin lavar ¢4 OFF
Ny ’ 4 V - el llslll SWIINIT TIINIT ISVel IV Wi
I Take off jumper wire from light
switch nlua
switch plug
I ® Repair or replace front harness.
Tell direct sunport
rr
I maintenance
I MAIN
LEVER
I Kmalﬁh
T % sehvice ~
PANEL UNLOCK LIGHT
35 ' SWITCH

‘O
'.

’7"“ LOCK
Replace light switch z%

Set light switch main lever to OFF
Take off jumper wire from light
switch plug

e Put rear harness plug back on

rear harness recepfacle

Dawmlaan 11kt ot s afa
I\CPIU\-G IISIII DWII\.—II. I\C er

to ¥63, chapter 7, para 7-14

TA 114349

Figure 25-14 (Sheet 14 of 24)
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31

From step 4

@ Check for +24 volts at right blackout

stoplight
SOLDIER B: @

Using 9/16-inch wrench,

unscrew and take off
four screws with
washers from right
rear composite
marker assembly

Take off cover

Take off lead 23

from rear of right

rear composite marker
light assembly

SOLDIER A: e

SOLDIER B: @

SOLDIER A: e

SOLDIER B: @

Set light switch main
lever to B. O. MARKER
position

Put multimeter + lead
on lead 23 and - lead
on a good ground
Press down on brake
pedal and hold it
down

Read multimeter while
Soldier A presses
down on brake pedal.
Multimeter should
measure +24 volts DC

{

Al

™™ 9-2320-209-20-2-1

273 Lo®
% @%

RIGHT REAR
COMPOSITE
MARKER LIGHT
ASSEMBLY

Does multimeter measure less than +24

volts DC?

GO

Figure 25-14 (Sheet 15 of 24)

LEAD 23

TA 114350
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GO

@ Replace right blackout stoplight lamp

o Set light switch main lever to
OFF

e Replace blackout stoplight lamp.
Refer to Vol 3, chapter 7, para
7-32

e Put lead 23 back into rear of
right composite marker taillight
assembly

® Go to step 38

34

@ Test right blackout stoplight lamp

SOLDIER A: e Set light switch main
lever to B. O. MARKER
position

e Press down on brake
pedal and hold it
down

SOLDIER B: @ Look at right rear
composite marker
assembly while Soldier
A presses down on
brake pedal. Blackout
stoplight lamp should
be lit

Is blackout stoplight lamp OFF ?

COVER SCREW

NO GO

TA 114351

Figure 25-14 (Sheet 16 of 24)
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BLACKOUT
STOP LIGHT
LAMP SOCKET

TM 9-2320-209-20-2-1

NO GO

@ Put right rear composite marker light
assembly back together

e Set light switch main lever to OFF -
e Put cover back on right rear
composite marker light assembly
by using 9/16-inch wrench to screw
in and tighten four screws with
washers

@® Clegn contacts of right blackout
stoplight lamp socket

e Set light switch main lever to
OFF

® Remove blackout stoplight lamp.
Refer to Vol 3, _chapter 7, para
7-32

o Clean blackout stoplight lamp
socket. Refer o Vol 3, chapter
7, para 7-33

® Replace blackout stoplight lamp.

Refer to Vol 3, chapter 7, para
or
®

7~-32
Clean contacts of right blackout
stoplight lamp connectors

o Take off lead 23 from right rear
composite marker assembly

e Clean lead 23 contacts. Refer
to Vol 3, chapter 7, para'7-33

e Push lead 23 back into right rear
composite marker light assembly

e Put cover back on right rear
composite marker light assembly
by using 9/16-inch wrench to
screw in and tighten four screws
with washers

TA 114352

Figure 25-14 (Sheet 17 of 24)
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From step 33

38
® Check voltage to front and rear
harness connectors HARNESS
SOLDIER B: @ Take rear harness REAR
plug from front HARNESS
harness receptacle.
SOLDIER A:e Step on brake
pedal and hold it
down
SOLDIER B: @ Put multimeter - lead
on a good ground.
Put multimeter
+ lead on contact B
of front harness
receptacle
e Read multimeter for
+24 volts DC while G |
Soldier A presses on
brake pedal FRONT HARNESS
RECEPTACLE
Does multimeter read +24 volts DC?
@ Repair or replace front harness
e Set light switch main lever to OFF
e Repair or replace front harness.
Tell direct support maintenance
SWITCH
GO

TA 114353

25.146 Figure 25-14 (Sheet 18 of 24)
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GO

STOPLIGHT
SWITCH

@ Check stoplight switch for +24 volts DC

SOLDIER B: e Take off lead 75 connector
from stoplight switch

SOLDIER A: e Step down on brake pedal
and hold it down

SOLDIER B: e While Soldier A steps
down on brake pedal put
multimeter - lead on good
ground, Put multimeter
+ lead on each lead 75

o Check which lead 75 gives

multimeter +24 volts DC
reading

STOPLIGHT
SWITCH PLUG

Does multimeter measure +24 volts DC at
either lead 75?

GO

TA 114354

Figure 25-14 (Sheet 19 of 24)
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GO

@ Check both leads 75 at light switch

o Take off light switch from instrument
® Go to step 45 panel and plug from light
switch. Refer to Vol 3, chapter
7, para 7-14
e Put jumper wire between plug
contacts F and K
e Put multimeter + lead on each
lead 75 at stoplight switch plug
e Put multimeter - lead en a good
ground

egf %“o e Read multimeter
o o T STOPLIGHT

g, SWITCH PLUG

LEADS 75

o Taoke jumper wire from plug contacts
F and K and put between contacts
Fand A

e Put multimeter + lead on each lead
75 contact at stoplight switch plug

e Put multimeter - lead on a good

LIGHT ground

SWITCH PLUG e Read multimeter

Does multimeter measure +24 volts DC in
either test?

JUMPER

WIRE

NO GO

TA 114355

Figure 25-14 (Sheet 20 of 24)
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7
~ @ Check for +24 volts DC through

TM 9-2320-209-20-2-1

NO GO

g @ Repair or replace front harness |
e Take jumper wire from light switch
plug
e Put light switch back on insturment
and panel. Refer to Vol 3, chapter
—
7, para 7-14

e Repair or replace front harness.
Tell direct support maintenance

2
@ Replace light switch

e Put rear harness plug back in front
harness receptacle

e Put stoplight switch plug back on
stoplight switch

e Take jumper wire from light switch

From step 42 plug .

o Replace light switch. Refer to
Vol 3, chapter7Z-para 7-14

stoplight switch

e Put jumper wire from lead 75 that JUMPER

gave +24 volis DC reading fo
either stoplight switch connector
e Put multimeter - lead on good
ground and multimeter + lead on
other connector of stoplight switch
o With Soldier A still pressing down

an hralba nadal rasd miiléimatar

Wil MIWNNG PGU\J' 1w lllU'lIllIIClcl .
Multimeter should read +24 volts
DC

Does multimeter read +24 volts DC?

GO

Figure 25-14 (Sheet 21 of 24)
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GO

@ Replace stoplight switch

e Put rear harness plug back on front

harness receptacle

e Set light switch main lever to OFF
e Replace stoplight switch. Refer to

Vol 3, chapter 7, para 7-67,

and 7-68

SOLDIER B:

@ Repair or replace front harness

Take off jumper wire
from lead 75 connector
plug and stoplight switch
Repair or replace front
harness. Tell direct
support maintenance

SOLDIER A:

SOLDIER B:

Step down on brake pedal
and hold it down

While Soldier A steps down
on brake pedal look at rear
composite markers (left and
right)

Is blackout stoplight lamp OFF ?

25-150

GO

Figure 25-14 (Sheet 22 of 24)

LIGHT
SWITCH
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® Troubleshooting completed
e Set light switch main lever to OFF

......

LIGHT SWITCH

@ Check front harness between light
switch and front harness receptacle

e Set light switch main lever to OFF
o Take off light switch from instrument
panel and light switch plug from
light switch. Refer to Vol 3,

chapter 7, para 7-14
o Put jumper wire between contacts
F and A of light switch plug

] |

SOLDIER A: e Set light switch main
lever to B. O. MARKER
position

e Step on brake pedal
and hold it down

SOLDIER B: e Put multimeter - lead
on good ground

e Put multimeter + lead on
contacts B, then C,
and then G, in front
harness receptacle

e Read multimeter.
Multimeter should
measure +24 volts-DC
for each test

Does multimeter measure +24 volts DC

for each test?

GO

TA 114358

Figure 25-14 (Sheet 23 of 24)
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GO

50
@ Repair or replace front harness
NO
e Set light switch main lever to OFF

switch plug
e Repair or replace front harness.

i | o Take off jumper wire from light
| Tell direct support maintenance

lFANEL UNLOCK ‘\ LIGHT
AN N A SWITCH
DiM, w ® '/

51
@ Replace light switch
& e Set light switch main lever to OFF
™

/
o Take off jumper wire from light
switch plug
e Put rear harness plug back on
rear harness receptacle
e Replace light switch, Refer
to Vol 3, chapter 7, para 7-14

TA 114359

Figure 25-14 (Sheet 24 of 24)
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—-l NOTE

Do this procedure for each taillight lamp
that does not light. Procedure is the
same for both service taillights

When checking voltage, +24 volts DC
means a range of +23 to 126 volts DC

~
@® Park truck
o Refer to TM9-2320-209-10
GO

*TA 114360

Figure 25-15 (Sheet 1 of 7) 25-153
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GO

@ Check for +24 volts at taillight

lamp

Using 9/16-inch wrench, unscrew
and take off four screws with
washers from rear composite
marker assembly

e Take off cover

e Take off lead 21

e Set light switch main lever to
SERVICE DRIVE

e Set multimeter to read +24 volts
DC. Refer to test equipment:
procedures index

e Put multimeter + lead on lead
21 contact

e Put multimeter - lead on a
good ground

e Read multimeter. Multimeter

should measure +24 volts DC

Does multimeter measure less than

+24 volts DC?

25-154

GO

41

{

TAILLIGHT
LAMP

Figure 25-15 (Sheet 2 of 7)
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@ Replace taillight lamp

o Set light switch main lever to OFF

o Replace taillight lamp. Refer to
Vol 3, chapter Z, para 7-27, or
7-29

e Put back lead 21 at rear composite
marker assembly

® Go fo step ?

5
@ Test taillight lamp
TAILLIGHT e Set light switch main switch lever
LAMP to SERVICE DRIVE

e Look at rear composite marker
assembly. Taillight lamp should
be lit

Is taillight lamp off?

® Troubleshooting completed.

o Set light switch main lever to OFF

e Put cover back on rear composite
marker light assembly by using
9/16-inch wrench to screw in and
tighten four screws with washers

NO GO

TA 114362

Figure 25-15 (Sheet 3 of 7) 25.155



TM 9-2320-209-20-2-1

NO GO

@® Clean contacts of taillight famp
socket

e Set light switch main lever to OFF
IﬁllVII_F"_IGHT e Remove taillight lamp. Refer to
SOCKET Vol 3, chapterZ, para 7-27 or
7-29
o Clean taillight lamp socket. Refer
to Vol 3, chapter2, para 7-26
or 7-30
o Replace taillight lamp. Refer to
Vol 3, chapter_Z, para 7-27 or
7-29

® Clean contacts of taillight connectors

o Take off lead 21

e Clean lead 21 contacts, Refer to

Vol 3, chapter 7, para 7-26 or

7-30

Push lead 21 back into connector

e Put cover back on rear composite
marker light assembly by using
9/16-inch wrench to screw in and
tighten four screws with washers

TA 114363

Figure 25-15 (Sheet 4 of 7)
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From step 4

TM 9-2320-209-20-2-1

® Check rear harness between taillight
lamp and rear harness connector

Set light switch main lever to OFF
Unscrew and take off rear harness
plug from front harness connector
Put multimeter + lead on contact

E in front harness connectors

Put multimeter - lead on a good
ground

Read multimeter. Multimeter
should measure +24 volts DC

FRONT
HARNESS
RECEPTACLE

Does multimeter measure less than
+24 volts DC?

GO

10

REAR
HARNESS

@ Repair or replace rear harness

e Tell direct support maintenance

Figure 25-15 (Sheet 5 of 7)

TA 114364
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GO

FRONT
HARNESS

RECEPTACLE
Y

@ Check front harness between light
switch and front harness connector

o Take off light switch from instrument
panel. Refer to Vol 3,
chaprer 7, para 7-14. Take off
light switch plug from light
switch. Refer to Vol 3, chapter
7, para 7-14

e Put jumper wire between contacts
F and H of light switch plug

e Put multimeter + lead on contact
E in front harness connector

e Put multimeter - lead on good
ground. Read multimeter.

Multimeter should measure +24
volts DC

Does multimeter measure +24 volts DC?

@ Repair or replace front harness

o Take off jumper wire from light
switch plug

e Put light switch back on instrument
panel. Refer to Vol 3,
chapten 7, para 7-14

LIGHT e Put back lead 21 at rear composite

SWITCH marker light assembly

e Put cover back on rear composite
marker light assembly by using
9/16=inch wrench to screw in and
tighten four screws with washers

TA 114365

25.158 Figure 25-15 (Sheet 6 of 7)



GO

13

™ 9-2320-209-20-2-1

® Replace light switch

MAIN ¢

LEVER

LIGHT
SWITCH

Take off jumper wire from light
switch plug

Put front harness connector back
on rear harness plug and screw

on tight

Put lead 21 back in rear composite
marker light assembly

Put cover back on rear composite
marker light assembly by using
9/16~-inch wrench to screw in and
tighten four screws with washers
Replace light switch. Refer to

Vol 3, cheprer 7, para 7-14

FRONT
HARNESS

HARNESS

COVER

SCREW

Figure 25-15 (Sheet 7 of 7)

TA 114366
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Symptom

17

'°(ONE OR BOTH REAR BLACKOUT MARKER LIGHTS DO NOT

LIGHT, OTHER TRUCK RUNNING LIGHTS LIGHT

.

")

—l NOTE

Do this procedure for each blackout
marker light that does not light.
When measuring voltage 124 volts
DC means a range of +23 to +26
volis DC

L_.

® Park truck
e Refer to TM 9-2320-209-10

8 AR N R R

25-160 Figure 25-16

(Sheet

1

of

7)

TA 114367



GO

@® Check for +24 volts DC at rear
blackout marker

e Using 9/16-inch wrench, unscrew
and take off four screws with
washers from rear composite
marker assembly

o Take off cover

o Take off lead 24 from rear
composite marker assembly

e Set light switch main lever to

B.O. MARKER

e Set multimeter to measure +24
volts DC. Refer to test equipment
procedures index

e Put multimeter + lead on lead
24 and - lead on a good
ground

e Read multimeter, Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
volts DC?

™ 9-2320-209- 20- 2-1

J %i
\
Al

il ,ME}T-. I o F ©
hatEn
@{@ i
LEFT COMPOSITE RIGHT COMPOSITE
MARKER LIGHT MARKER LIGHT
ASSEMBLY ASSEMBLY

LEAD 24

TA 114368

Figure 25-16 (Sheet 2 of 7)
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@® Replace rear blackout marker lamp

e Set light switch main lever to OFF

e Put back lead 24 at rear of rear
composite light marker assembly

o Replace blackout marker lamp.
Refer to Vol 3, chapter 7,
para 7-32

LEAD 24

® Go to step 9

BLACKOUT @ Test rear blackout marker light
MARKER
LAMP e Set light switch main lever to
B.O. MARKER
e Look at rear blackout marker
light

e Blackout marker lamp should be
lit

Is blackout marker lamp off?

NO GO

TA 114369

Fi -
25-162 igure 25-16 (Sheet 3 of 7)
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NO GO

—d

[D

.

S
D)

LIGHT
SWITCH

P

%«@wﬁw 24 lU{
&

COVER/

AN

SCREW

)

7]
@ Troubleshooting completed.

a Set light ewitch main levar +ta OFF
- -~ w1 Ilslll CALBERA N B EEIVEEE] I Vi IV N1

e Put cover back on rear composite

.
mnr’l(nr Ilﬁl‘\"‘ nccnml"\l\/ n
MERTT Tiyinn MeeTinivi y W Uolliy

9/16-inch wrench to screw in and

tighten four screws with washers

(O VR B 100 R =) A

@® Clean contacts of rear blackout
marker light connectors

o Take off lead 24 from rear of
rear composite marker light
assembly

e Clean lead 24 contacts. Refer
to Vol 3, chapten?7, para 7-33

e Put lead 24 back into rear of
rear composite marker light
assembly

e Put cover back on rear composite
marker light assembly’
by using 9/16-inch wrench to
screw in and tighten four screws
with washers

-
i
)
\

NO GO

Figure 25-16 (Sheet 4 of 7)

TA 114370
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LIGHT
SERVICE
DRIVE

PARK LOCK

BLACKOUT STOPLIGHT
LAMP SOCKET

LIGHT
SWITCH

From step 4

NO GO

® Clean contacts off rear blackout marker
lamp socket

e Set light switch main lever to OFF

e Remove blackout marker lamp.
Refer to Vol 3, chapter7, para
7-32

e Clean blackout marker lamp
socket. Refer to Vol 3, ehapter
7, para 7-33

e Put back blackout marker lamp.

Refer to Vol 3, ghapter 7,
para 7-32

@® Check harness between rear blackout
marker lamp and rear harness
connector

o Set light switch main lever to OFF

e Unscrew and take off plug from
front harness receptacle

o Set light switch main lever to B.O.
MARKER

e Put multimeter + lead on contact
D in front harness receptacle and
- lead on good ground

o Read multimeter. Multimeter
should measure +24 volts DC

HARNESS
CONNECTOR

T

p
65  oms N\
f r % 3
A o
[ . 2
! ke v
b b i

Does multimeter measure less than +24
volts DC?

GO

Figure 25-16
25-164
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GO

@ Repair or replace rear harness

e Set light switch main lever to OFF
e Repair or replace rear harness.
Tell direct support maintenance

STOR
LIGHT

SERVICE .~
DRIVE

BO
MARKER
80

LIGHT
SWITCH

FRONT
HARNESS
CONNECTOR

® Check front harness between light
switch and front harness receptacle

e Set light switch main lever to OFF
o Take off light switch from instrument
panel. Refer to Vol 3,
chapter7, para 7-14, Take off
light switch plug from light
switch. Refer to Vol 3, chapter
7, para 7-14
e Put jumper wire between contacts
F and E of light switch plug on
front harness
e Set light switch main lever to
B.O. MARKER
e Put multimeter + lead on contact
D in front harness receptacle and
- lead on good ground. Multimeter
should measure +24 volts DC

STOP
LIGHT

SERVICE .~

B.O
MARKER

BO
DRIVE

Does multimeter measure +24 volts DC?

II SWITCH

GO TA 114372

Figure 25-16 (Sheet 6 of 7) 25165
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@ Repair or replace front harness

e Set light switch main lever to OFF

e Take jumper wire off light switch
plug

e Put light switch back on instrument
panel. Refer to Vol 3, chapter?/,
para 7-14

e Put back lead 24 on rear of rear
composite marker light assembly

e Put cover back on rear composite
marker light assembly by using
9/16-inch wrench to screw in and
tighten four screws with washers

e Repair or replace front harness.
Tell direct support maintenance

@ Replace light switch

o Set light switch main lever to OFF

e Take off jumper wire from light

MAIN switch plug

LEVER e Put rear harness plug back on
front harness receptacle and screw
on tight

e Put cover back on rear composite
marker light assembly by using

LIGHT 9/16-inch wrench to screw in and

SWITCH tighten four screws with washers

STOP
LIGHT

SEAVICE o
DRIVE

TA 114373
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17

ONE LAMP DIM, FLICKERING, OR LAMPS THAT WORK SOMETIMES)

NOTE

Dim, flickering, or lamps that work
sometimes are caused by loose connections,
poor ground connections, dirt, paint and
corrosion buildup. Finding a fault and
correction consists of checking electrical
connections for defects, and cleaning and
tightening as necessary. A typical lamp,
the blackout drive lamp, is used as an
example. Other truck lamps can be done
the same way

@® Park truck
o Refer to TM 9-2320-209-10

® Remove blackout headlight lamp and
circuit 19 lead

o Take lead 19 from blackout
headlight lamp housing connector.
Refer to Vol 3, chopten 7, para
7-21 or 7-22

e Remove blackout headlight lamp
from lamp housing. Refer to Vol 3,
chapter 7, para 7-23

GO

Figure 25-17 (Sheet 1 of 5)

] E’.ﬂ \\

0 ’ ——-@
» F'ﬂ'-’%%

BLACKOUT HEADLIGHT
LAMP HOUSING

BLACKOUT
‘HEADLIGHT LAMP

BLACKOUT HEADLIGHT
LAMP HOUSING

CONNECTOR

Py

LEAD 19
@ _~~ CONTACT

TA 114374
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Q:
® Look at connector contacts '

e See if lamp contacts are dirty,
rusted, corroded or broken

See if blackout headlight lamp
housing contacts are dirty, rusted,
corroded or broken

See if ground lead connector
contact is dirty, rusted, corroded or
broken

See if lead 19 or ground lead
contacts are dirty, rusted, corroded
or broken

Are contacts OK?

()

BLACKOUT HEADLIGHT
LAMP HOUSING CONTACT

CONTACTS %
BLACKOUT HEADLIGHT
LAMP HOUSING CONTACT

|
R

l Al el
- CONTACT

e \

BLACKOUT HEADLIGHT
LAMP HOUSING CONTACT
~

@® Correct faults

e Clean or replace dirty, rusty, or
corroded contacts. Refer to Vol
3, chapter7, para 7-24

e Replace broken contacts. Refer
to Vol 3, chdpter?, para 7-24

DF

.

BLACKOUT HEADLIGHT
_~—&_» LAMP HOUSING CONTACT

25-168

TA 114375
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GO

® Check connector contacts for tightness

e Check all connector contacts from
housing for tightness. Refer to
Vol 3, chapterZ, para 7-24

e Replace any loose contacts. Refer
to Vol 3, chapter 7, para 7-24

e Check connector contacts from
blackout service lamp

e If contacts are loose, replace
lamp. Refer to Vol 3, chapter 7,
para 7-24

@ Check lead 19 contact D connection
at light switch

e Take off light switch from
instrument panel. Refer to Vol 3,
chapter 7, para 7-14 ‘

o Take off light switch plug from
light switch. Refer to Vol 3,
chaptetr 7, para 7-14

e Make sure contact D in light
switch and light switch plug are
not dirty, damaged, or corroded

e Make sure contacts fit together
tightly

Are contacts OK?

GO

T™ 9-2320-209-20- 2-1

LIGHT SWITCH LEAD 19 CONTACT D

LIGHT SWITCH
PLUG

TA 114376

Figure 25-17 (Sheet 3 of 5) 25- 169
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@® Clean light switch and light switch
plug contacts

e Clean contacts D of light switch
LEAD 19 and light switch plug that are dirty,
LIGHT SWITCH CONTACT D rusty, or corroded. Refer to Vol 3,
chaptet 7, para 7-14
e If any light switch contacts are
broken, replace light switch.
Refer to Vol 3, chapter,7,

para 7-14
e If any light switch plug contacts
LIGHT SWITCH are broken, repair or replace plug.
PLUG Refer to Vol 3, chapter7, para
7-14

® Put back light switch plug and light
switch

o Put light switch plug back on light
switch. Refer to Vol 3, chapter 7,
para 7-14

o Put light switch back on instrument
panel. Refer to Vol 3, chapter.7,
para 7-14

e Put lead 19 back in blackout
headlight lamp housing connector.
Refer to Vol 3, chapter7, para 7-21
or 7-22

e Put blackout headlight lamp back in
housing. Refer to Vol 3, chapter 7,
para 7-23

GO TA 114377
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GO

@ Put back light switch plug and light
switch

e Put light switch plug back on light
switch. Refer to Vol 3, chapter?,
para 7-14

e Put light switch back on instrument
panel. Refer to Vol 3, chapter7,
para 7-14

e Put lead 19 back in blackout
headlight lamp housing connector

e Put blackout head light lamp back in
housing. Refer to Vol 3, chepter 7,
para 7-23

Figure 25-17 (Sheet 5 of 5)

TM 9-2320-209-20-2-1

LIGHT SWITCH

LIGHT SWITCH
D PLUG
BLACKOUT HEADLIGHT

LAMP HOUSING

BLACKOUT
HEADLIGHT LAMP

BLACKOUT HEADLIGHT
LAMP HOUSING

CONNECTOR

LEAD 19
CONTACT

TA 114378
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Symptom

L Y LAS P A SR AN

FLICKERING, OR WORK SOMETIMES

—H :NOTE

\ lﬂ many frasl lamne ava Alm
i< III\JIIY Inuoun |u|||P° ur<s uJiin,

Fllckerlng or work sometimes the

dirty, rusi'y or corroded <:|rc0|f or
ground connections. The fault can
usually be found in a circuit between
the battery system and light circuit.

K
I

@ Park truck
o Refer to TM 9-2320-209-10

0

Check battery system
e Refer to figure 29-1

le Lmbdnw: crvsodbam (YD
L] Wllb'ly ayalc H NI\
GO

25-172

ALL OR MANY TRUCK RUNNING LIGHTS DIM\

=/

/
BATTERIES

Figure 25-18 (Sheet 1 of 8)
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® Troubleshooting battery system

o Refer to table=6~6 given in chapter

6 for battery symptoms

ALTERNATOR

@ Check generating system
o Refer to figure 29-1

Is generating system OK?

GO

{0
ﬁT’/

GENERATOR

5
@® Troubleshoot generating system
@ o Refer to table$=6 for alternator
or generator symptoms
TA 114380
25-173
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GO

@® Check lead 15 contact F connection
at light switch

Take off light switch from
instrument panel. Refer to
Vol 3, chapter?, para 7-14
Take off light switch plug from
light switch. Refer to Vol 3,
chepfer7, para 7-14

Make sure contact F of light
switch and light switch plug
are not broken, dirty, rusty,
or corroded

Make sure both contacts F fit
together tightly

Do both contact F fit together tightly ?

® Go to step 14

LIGHT SWITCH

CONTACT F
CIRCUIT 15
CONNECTION

@® Clean light switch and light switch
plug contacts

Clean all contacts of light switch
and light switch plug that are
dirty rusty, or corroded

25-174

NO GO

Figure 25-18 (Sheet 3 of 8)
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NO GO

@ See if lamps are still dim, flickering,
or work sometimes

e Put light switch plug back on light
switch. Refer to Vol 3, chapter 7,
para 7-14

o Put light switch back on instrument
panel. Refer to Vol 3, chapter7,
para 7-14

e Set light switch main lever to
position you found dim, flickering,
or lamps that work sometimes

e Look at lamps and see if they are
still dim, flickering or work
sometimes

Are lamps dim, flickering or work
sometimes?

MAIN LEVER

@ Troubleshooting completed
e Set light switch main lever to OFF

NO GO

TA 114382

Figure 25-18 (Sheet 4 of 8) 25-175
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NO GO

7

@ Check light switch

JUMPER WIRE
o Take off light switch from instrument

panel. Refer to Vol 3,
chapter 7, para 7-14

e Take light switch plug from light
switch. Refer to Vol 3, chapter 7,
para 7-14

PLUG e Put jumper wire between contact
F and the contact M for a bad
headlight lamp

e Look at headlight lamps and see
if lamp is still dim, flickering,
or work sometimes

Is lamp dim, flickering, or work
sometimes ?

HEADLIGHTS

‘MAIN LEVER

LIGHT - @ Replace light switch

SWITCH

o Take jumper wire off light switch
plug

e Replace light switch. Refer to
Vol 3, chapter7, para 7-14

NO GO

TA 114383

Figure 25-18 (Sheet 5 of 8)
25-176
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NO GO

7\
13 )

@ Repair or replace front harness

e Take jumper wire off light switch
plug
e Repair or replace front harness.
l Tell direct support maintenance

From step 8

" @ See if lamps are still dim, flickering,
or working sometimes

é Put light switeh plug back on light.
switch, Refer to Vol 3, chapter
7, para 7-14

Pug linh} ewiteh hack An inetriimant
. 1] sll' I el 11 11113

panel. Refer to Vol 3, chapter

7, para 7-14

o Set light switch main lever to
position you found dim, flickering,
or lamps that work sometimes

Look at lamps and see if they are
still dim, flickering, or

working sometimes

14

"~y

Are lamps dim, flivcl:kering, or work
sometimes ?

GO ‘ TA 114384

Figure 25-18 (Sheet 6 of 8) 25. 177



TM 9-2320-209-20-2-1

GO

® Troubleshooting completed
e Set light switch main lever to OFF

JUMPER WIRE

® Check light switch

o Take off light switch from instrument
panel. Refer to Vol 3, H%"g SWITCH
chapter=2, para 7-14

o Take light switch plug from light
switch, Refer to Vol 3, chapter—7,
para 7-14

e Put jumper wire between contact
F and the contact for bad headlight
famp

o Look at headlight lamps and see
if lamp is still dim, flickering,
or works sometimes

Is lamp dim, flickering, or works
sometimes ?

HEADLIGHTS

TA 114385

F' -
25.178 igure 25-18 (Sheet 7 of 8)
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GO

17
@ @ Replace light switch
o Take jumper wire off light switch
plug
e Replace light switch. Refer to
Vol 3, chapter 7, para 7-14
18
@® Repair or replace front harness
@ o Take jumper wire off light switch

plug
e Repair or replace front harness.
Tell direct support maintenance

TA 114386

Figure 25-18 (Sheet 8 of 8) 25-179
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Symptom

19
LAMPS BURN OUT TOO OFTEN }

NOTE

Short lamp life is caused by generating
voltage that is too high, loose lamp
housings, or loose mountings. Loose
lamp mountings or housinge vibrate,
which breaks lamp filaments

@ Park truck
e Refer to TM 9-2320-209-10

BATTERY
BOX

@ Check generating subsystem for
+26.8 volts DC to +28.2 volts DC
output

e Start engine. Refer to
™ 9-2320-209-10

e Pull out battery box. Refer
to Vol 3, chapter 7, para 7-55

o Set multimeter to measure 28,2
volts DC, Refer to test equipment
procedures index

e Put multimeter + lead on battery
+terminal. Put multimeter - lead
on battery - terminal

e Read multimeter

Does multimeter measure +26.8 volts DC
to +28.2 volts DC?

BATTERY — TERMINAL
BATTERY + TERMINAL
TA 114387
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GO

@ Troubleshoot generating system

o Refer to figure 6-6 for alternator
or generafor symptoms

@ Tighten or replace loose light housing
or mounting components

e Stop engine. Refer to
T™ 9-2320-209-10

e Tighten or replace loose housing
or mounting

e Refer to Vol 3, chapter 7, para
7-3 or 7-4

TA 114388

Figure 25-19 (Sheet 2 of 2) 25-181
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Symptom

20

ALL OR MANY TRUCK RUNNING LIGHTS DO NOT LIGHD

NOTE

When checking voltage, +24 volts DC
means a range of +23 volts DC to +26
volts DC

® Park truck
o Refer to TM 9-2320-209-10

@ Check light switch input voltage

o Take off light switch from
instrument panel. Refer to
Vol 3, chapter7, para 7-14

e Take off light switch plug from
light switch. Refer to Vol 3,

chapten 7, para 7-14

1

e Set multimeter to measure +24
volts DC, Refer to test equipment
procedures index

e Put multimeter - lead on a good
ground

e Put multimeter + lead on contact
F of light switch plug

e Read multimeter, Multimeter
should measure +24 volts DC

Does multimeter measure less than +24

volts DC?

GO

LIGHT SWITCH
PLUG

Figure 25-20 (Sheet 1 of 3)

25-182
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GO

LIGHT SWITCH
PLUG

LIGHT SWITCH

MAIN LEVER

LIGHT SWITCH

T™ 9-2320-209-20- 2- 1

® Troubleshoot truck running lights
that do not light

e Put light switch plug back on
light switch. Refer to Vol 3,
chapfer 7, para 7-14

e Put light switch back on instrument
panel. Refer to Vol 3,
chapter 7, para 7-14

e Make sure light switch main
lever is set to OFF

e Troubleshoot truck running
lights that do not light. Refer
to troubleshooting index

® Check for shorts at light switch plug

e Set multimeter to test for shorts.
Refer to test equipment procedures
index

e Put multimeter - lead on a good
ground

e Put multimeter + lead on each
plug contact, one contact at a
time. Read multimeter for
each contact. Always keep
multimeter - lead on a good
ground

e Read multimeter. Multimeter
pointer should not move

Does multimeter pointer stay still for

each test?

GO

Figure 25-20 (Sheet 2 of 3)

TA 114390
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@ Repair or replace front harness

e Put light switch back on instrument
panel. Refer to Vol 3, chapter
7, para 7-14

o Make sure light switch main lever
is set to OFF

e Repair or replace front harness.
Tell direct support maintenance

@ Replace light switch
e Replace light switch. Refer to Vol

| 3, chapter7, para 7-14

Figure 25-20 (Sheet 3 of 3)
25-184
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Symptom
21 ~
' ONE OR MORE TRAILER SERVICE OR BLACKOUT STOP
LIGHTS DO NOT LIGHT, ALL TRUCK RUNNING LIGHTS LIGHT
—ML NOTE

Two soldiers are needed to do this
troubleshooting. SOLDIER A sits in the
cab and operates controls. SOLDIER B
makes voltage checks with the multimeter.
These steps are the same for all trailer
stoplights that do not light

When checking voltage, +24 volts DC
means a range of +23 volts DC to +26
volts DC

Figure 25-21 (Sheet 1 of 5)

TA 114392
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GO

® Check for voltage to trailer service
or blackout stoplight that does not
light

SOLDIER B: e Take off trailer
connecting cable from

TRUCK RECEPTACLE

trailer _ TRUCK
SOLDIER A: . Set ”gh'l' switch main CON?\_IEQ;'II-II\EIE RECEPTACLE

lever to SERVICE CABLE

DRIVE OR BLACKOUT (TRAILER END)

DRIVE for trailer
stoplight that does
not light

SOLDIER B: e Set multimeter to
measure +24 volts DC.
Refer to test equipment
procedures index

TRAILER

= DCONNECTING
CABLE
SOLDIER B: e Put multimeter - lead on BRAKE (TRAILER END) s
PEDAL

a good ground
e Put multimeter + lead on

contact of plug for
light that does not
light. J=RH service
stoplight, B=LH service
stoplight, or F= blackout
stoplight

SOLDIER A: e Step on brake pedal and
hold it down

SOLDIER B: e Read multimeter while
Soldier A steps down on
brake pedal. Multimeter

should measure +24 TRUCK

Does multimeter measure +24 volts DC?

GO TA 114393
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GO

@ Check for voltage to trailer connecting
cable

e Take off trailer connecting cable
from receptacle at rear of truck

e Put multimeter - lead on contact
D of truck receptacle

e Put multimeter + lead on contact
of light that is not working

o Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24 volts
DC?

® Go to step 9

NO GO TA 114394

Figure 25-21 (Sheet 3 of 5) 25187
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NO GO

Lome N ciafaf e

L. [
Daa TTaIIer wiring

(/]

[0 YRR N P
W Repair or repia
NO P P

Set light switch main lever to OFF
Repair or replace bad trailer
receptacle. Refer to Vol 3, chapter
7, para 7-62

1
°

i

|

| o
Fﬂ
1

1

® Check for voltage using different

ground

e Leave multimeter + lead on
contact of light being tested
e Move multimeter - lead from

25-188

contact D to a good ground
(see picture)

e Read muitimeter. Muitimeter
should measure +24 volts DC

Does multimeter measure less than +24

volts DC?
i

y

NO GO

Figure 25-21 (Sheet 4 of 5)
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NO GO

i
—
I 7\

7 )
I 77\ @ Troubleshooting completed
NO . . -
e Set light switch main lever to
MEC

AN}
I e Put trailer connector cable
Lmnl, min vmmmrmtmmlas ~d wame
I PUCK On lcbcpIUbIC) WUl 1l

of truck and on trailer

2 |
I 77\ ]’ @ Repair or replace trailer connecting
w cable
e Set light switch main lever to OFF
e Repair or replace trailer connecting
cable. Refer to Vol 3, chapter7,
para 7-60

From step 4

A

9 )=
k-n @ Repair or replace trailer wiring

or lamps

o Set light switch main lever to
OFF

e Repair or replace trailer wiring
or lamps. Refer to trailer
technical manual

TA 114396
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Symptom

SERVICE AND BLACKOUT STOPLIGHTS) ALL OTHER TRUCK

RUNNING LIGHTS LIGHT
i NOTE
Two soldiers are needed o do this
troubleshooting. Soldier A sits in the
cab and operates controls. Soldier B

makes voltage checks with the
multimeter

A,

When checking voltage, +24 volts DC

mamsne o rranaa Af -L')Q valte n(" l-n -!-')R

lllcull) - lungc Vi P daNd VNI1IO W N

volts DC

s

|
|
|
N

@® Park truck
e Refer to TM 9-2320-209-10

GO TA 114397

Figure 25-22 (Sheet 1 of 5)
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O
SOLDIER B: @

SOLDIER A: e

SOLDIER B: @

@ Check for voltage to trailer light
that does not light

Take off trailer
connector cable
from trailer
receptacle

Set light switch main
lever to position for
trailer light that
does not light

Set multimeter to
measure t24 volts
DC. Refer to

test equipment
procedures index

SOLDIER B: @

Put multimeter - lead
on a good ground

Put multimeter + lead
on contact of cable,
for light that does
not light. Contact
A of rear B. O.
MARKER (L.H.),
contact C for rear

B. O. MARKER
(R.H.), and

contact H for B. O.
MARKER lights

Read multimeter.
Multimeter should
measure +24 volts DC

Does multimeter measure +24 volts DC?

GO

™™ 9-2320-209-20-2-1

RECEPTACLE

TRAILER
CONNECTING
CABLE

(TRAILER END)

RECEPTACLE

TRAILER
CONNECTING
CABLE

(TRAILER END)

LIGHT
SWITCH

TRUCK
RECEPTACLE

TA 114398

Figure 25-22 (Sheet 2 of 5)



TM 9-2320-209-20-2-1

GO

@® Check for voltage to trailer connector
cable

o Take off trailer connector cable
from receptacle at rear of truck

e Put multimeter + lead on contact
of light that does not light

e Put multimeter - lead on contact
D of trailer receptacle

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
volts DC?

TS 209-20-484

® Go to step 9

NO GO

TA 1143992

Figure 25-22 (Sheet 3 of 5)

25-192
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NO GO

@ Repair or replace bad trailer harness

o Set light switch main lever to OFF

e Repair or replace bad trailer
receptacle. Refer to Vol 3, chapter
7, para 7-62

LIGHT
SWITCH MAIN LEVER

NO GO
TA 114400

Figure 25-22 (Sheet 4 of 5) 25.193
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NO GO

@ Check for voltage using different
ground

e Leave multimeter + lead on
contact of light being tested

o Move multimeter - lead from
contact D to a good ground
(see picture)

o Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than
+24 volts DC?

TRUCK
RECEPTACLE

@ Troubleshooting completed

o Set light switch main lever to OFF

e Put trailer connector cable back on
receptacle at rear of truck and on
trailer

@ Repair or replace connector cable

o Set light switch main lever to OFF
e Repair or replace trailer connector
cable. Refer to Vol 3, chepter

7, para 7-60

From step 4

@ Repair or replace bad trailer wiring
or lamps

e Sef light switch main lever to
OFF

e Repair or replace bad trailer wiring
or lamps. Refer to Trailer TM

TA 114401

25-194 Figure 25-22 (Sheet 5 of 5)
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. Symptom

23
/ONE CONTROL ASSEMBLY DIRECTIONAL)

SIGNAL LAMP DOES NOT LIGHT

NOTE

When checking voltage,+24 walts DE
means a range of 23 to %26 volts DC

@® Park truck l

e Refer to TM 9-2320-209-10 ‘

Is the directional signa | lamp that
does not light a front lamp?

G O TA 114402

Figure 25-23 (Sheet 1 of 16) 25-195
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GO

@® Take off lead from rear directional
signal lamp that does not light

e Using 9/16~inch wrench, unscrew
and take off four screws with
washers from rear composite
marker assembly

o Take off cover

o Pull off lead 22-460 or 22-461

REAR COMPOSITE
MARKER LIGHTS

LEFT REAR COMPOSITE
MARKER LIGHT

RIGHT REAR

COMPOSITE ® GCo tostep 6
MARKER LIGHT

GO

TA 114403

25-196 Figure 25-23 (Sheet 2 of 16)



GO

T™M 9-2320-209-20-2-1

FRONT COMPQSITE
MARKER LIGHTS

LEFT FRONT

® Take off lead from front directional
signal lamp that does not light

COMPOSITE
MARKER LIGHT

o Pull off lead 460 or 461 -

GO

RIGHT FRONT
COMPOSITE
MARKER LIGHT

TA 114404

Figure 25-23 (Sheet 3 of 16) 5 197



™ 9-2320-209-20-2-1

GO

TURN SIGNAL
CONTROL LEVER

® Check for voltage at directional
signal lamp that does not light

Set light switch main lever to
SERVICE DRIVE

Set turn signal control lever to
emergency flasher position

Set multimeter to measure +24
volts DC. Refer to test equipment

procedures index

Put multimeter - lead on a good
ground. Put multimeter + lead
on contact of lead 460, 461,
22-460, or 22-461

Read multimeter. Multimeter
pointer should move up and down
scale at rate of 1 to 2 times per
second

Is multimeter reading wrong?

LEAD 460

25-198

GO

LEFT FRONT

TA 114405

[Fiqure 25-23| (Sheet 4 of 16)
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GO

NOTE

The following s'reps use the left rear
PSR | .

directional signal lamp as a typical
example Do the other directional

I
3

@ Go to step 14 I

R CHD oy
\ L ® Replace left rear directional signal
‘?j (stoplight) lamp

e Set light switch main lever to OFF

W e Replace left rear directional signal
lamp. Refer to Vol 3, chapter3,
LEAD/W para 7-45
o Put back lead 22-461 at left rear
composite marker light
i

9 "l
@ Test left rear directional signal lamp
DIRECTIONAL Set light switch main lever to
SIGNAL LAMP SERVICE DRIVE
o Look at left rear composite marker
light

\\g e Directional signal lamp should go
on and off at rate of 1 fo 2 times

l \M’ per second
/6 M PR | IRpRS S | P P I fmmnin L0 2
LOes ullebllullul 5[9'] 1g “P 1air 1
% / work?
||
I
NO GO

TA 114406

Figure 25-23 (Sheet 5 of 16) 25199
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NO GO

@ Put left rear composite marker light
back together

e Set turn signal control lever to
neutral position

o Set light switch main lever to OFF

e Put cover back on left rear
composite marker light assembly by
using 9/16-inch wrench to screw in

LIGHT and tighten four screws with

SWITCH washers

MAIN LEVER

® Clean contacts of left rear directional
signal (stoplight) lamp

e Set light switch main lever to OFF
e Remove directional signal lamp.

DIRECTIONAL Refer to Vol 3, chapter 7, para

SIGNAL 7-45
(STOPLIGHT) e Clean directional signal lamp

LAMP SOCKET socket. Refer to Vol 3, chapter
7, para 7-44

e Put back directional signal lamp.
Refer to Vol 3, chapter?Z, para
7-45

NO GO

TA 114407

25-200 Figure 25-23 (Sheet 6 of 16)



\

W

T

¥ LEAD
22-461
CONTACTS

MAIN LEVER

A

unn((a uGuY

~ a0 SEAVICE .~
DAVE DRIVE

s@

ILOCK

@

Figure 25-23 (Sheet 7 of 16)

. LIGHT
SWITCH

NO GO

()8

™ 9-2320-209-20-2-1

® Clean left rear directional signal
(stoplight) lamp connector contacts

e Take off lead 22-4641
o Clean lead 22-461 contacts.
Refer to Vol 3, chepter 7, para

Push lead 22-461 into connector
Put cover back on rear composite
marker light assembly by using
9/16~inch wrench to screw in and
tighten four screws with washers

e Set turn signal control lever to
neutral position

TA 114408

25-201
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From step 7

@ See if directional signal lamp circuit
is shorted to ground

e Set light switch main lever to OFF
e Unscrew and take off turn signal
control harness plug from turn

signal control assembly

e Set multimeter to check for short
circuit. Refer to test equipment
procedures index

e Put multimeter - lead on a good
ground. Put multimeter + lead
on contact of turn signal control
harness plug connector for circuit
being tested

e Read multimeter. A short circuit
should not be indicated

Is signal lamp circuit OK?

GO

25-202

LAMP CIRCUIT: PLUG CONTACT:
RIGHT FRONT. A
LEFT FRONT B
RIGHT REAR E
LEFT REAR [¢

LEFT

/@m\ o
LEAD 461
461 LEAD
460
LEFT REAR 460

RIGHT REAR

SIGNAL
CONTROL
HARNESS
PLUG

TA 114409

Figure 25-23 (Sheet 8 of 1p)
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(s)
Are you troubleshooting a front turn
signal lamp ?

7\

16
L ®R

e Set light switch main lever to
OFF '

e Set turn signal control lever to
neutral position

o Take off jumper wire from
between turn signal lamp harness
connector and ground

e Repair or replace front harness.
Telil direct support
maintenance

-

epair or replace front harness

———————-_q

NO GO

TA 114410

Figure 25-23 (Sheet 9 of 16) 25-203
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NO GO

® See if directional signal lamp circuit
is shorted to ground in rear harness

@

® Co to step 21 ® Unscrew and take off rear harness

plug from front harness connector
e Put multimeter + lead on contact

E (right rear lamp) or contact C

(Ieft rear lamp), of rear harness

: A plug
SANNE s ‘@ e Put multimeter lead on a good
2 IRRZULS
.k\/ g G ground

Read multimeter. A short circuit
should not be indicated

)

\}
®

LEFT REAR
MARKER LIGHT

RIGHT REAR Is circuit OK?
MARKER LIGHT

HARNESS

NO GO TA 114413

i 25-23 (Sheet 10 of 16
25-204 Figure ( )



MAIN LEVER

/
sTOP
LIGHT

SERVICE o
E

MAIN
LEVER

/
BO STOP
MARKER LIGHT

~s8o SERVICE
DRIVE @ DRIVE
PANEL UNLOCK
BRT ‘
y ‘ @

LIGHT
SWITCH

L~
(4
T \
COVER SCREW

19 )

TM 9-2320-209-20-2-1

NO GO

@ Repair or replace rear harness

o Set light switch main lever o OFF
Cat hirnm o |
~SCY VI 3|ul e

neutral position

Screw turn signal control harness
plug back on turn signal control
assembly and tighten

e Repair or replace rear harness.
Tell direct support

maintenance

v 7

(L)

@ Repair or replace front harness

o Set light switch main lever to OFF

e Set turn signal control lever to
neutral position

e Put cover back on rear composite
marker light assembly by using
9/16-inch wrench to screw in and
tighten four screws with washers

e Repair or replace front harness.
Tell direct support
maintenance

TA 114412

Figure 25-23 (Sheet 11 of 16)

25 -205



T™ 9-2320-209- 20- 2- 1

From step 18

LAMP CIRCUIT: PLUG CONTACT:
RIGHT FRONT A
LEFT FRONT -]
RIGHT REAR E
LEFT REAR C

JUMPER
WIRE
21

'@ Check for continuity in directional
signal lamp circuit

LEAD 461

e Put jumper wire between turn
signal lamp harness connector and
a good ground

e Set multimeter to check continuity.
Refer to test equipment procedure
index

e Put multimeter + lead on correct
lead contact of turn signal control
harness plug. See table in picture

e Put multimeter - lead on a good
ground

e Read multimeter. Pointer should

measure zero ohms TURN SIGNAL
CONTROL

HARNESS PLUG

Does multimeter measure more than
zero ohms ?

GO

TA 114413

25-206 Figure 25-23 (Sheet 12 of 16)



o~
23

| ® GCo to step 26

NO

nnnnn

\ /
80 STOP
MARKER LIGHT
~ 8o SERVICE
oRIVE oRVE \

@ % LIGHT
SWITCH

PARK LOCK

T™ 9-2320- 209-20-2-1

Are you troubleshooting a rear
turn signal lamp ?

-
i

i
#

@ Replace turn signal control assembly

o Set light switch main lever to OFF

e Take off jumper wire between turn
signal lamp harness connector and
ground

e At front composite marker parking
light put back lead 460 or 461

e Replace furn signal control
assembly. Refer to Vol 3, chepter
7, para 7-63

@® Replace turn signal control assembly

e Set light switch main lever to OFF

e Take off jumper wire from between
turn signal lamp hamess connector
and ground

At composite marker rear parking

light put back lead 22-460 or

22-461

e Put cover back on rear composite
marker light assembly by using
9/16-inch wrench to screw in and
tighten four screws with washers

o Replace turn signal control

assembly. Refer to Vol 3,

chapter 7, para 7-63

TA 114414

Figure 25-23 (Sheet 13 of 16) 25-207
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From step 23

Are you troubleshooting a rear turn
signal lamp ?

@ Repair or replace front hamess

e Set turn signal control lever to
neutral position

e Set light switch main lever to OFF

e Take off jumper wire from between
turn signal lamp harness connector
and ground

e Repair or replace front harness.
Tell direct support
maintenance

MAIN LEVER

GO TA 114415

25-208 Figure 25-23 (Sheet 14 of 16)



28

GO

® Check for continuity in directional
signal lamp rear harness circuit

e Unscrew and take off rear harness
plug from front harness receptacle

o Put a jumper wire between tum
signal lamp harness connector and
a good ground

e Put multimeter + lead on contact
E (right rear lamp) , or contact
C (left rear lamp) , of rear harness
plug

e With multimeter still set o measure
continuity put - lead on a good
ground

e Read multimeter.
measure zero ohms

Pointer should

Does multimeter measure zero ochms ?

Figure 25-23 (Sheet 15 of 16)

T™ 9-2320- 209- 20- 2- 1

LEFT REAR
MARKER LIGHT

JUMPER

REAR
HARNESS
PLUG

TA 114416

25-209
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GO

MAIN LEVER

/
510P
LIGHT

SERVICE o~

MAIN LEVER

25-210

@ Repair or replace rear harness

e Set light switch main lever to OFF

e Set turn signal control lever to
neutral position

e Screw turn signal control harness
plug back on turn signal control
assembly and tighten

o Take off jumper wire from between
turn signal lamp harness connector
and ground

e Repair or replace rear harness.
Tell direct support maintenance

@ Repair or replace front harness

e Set turn signal control lever to
neutral position

e Set light switch main lever to OFF

o Take off jumper wire from between
turn signal lamp harness connector
and ground

e Repair or replace front harness.
Tell direct support maintenance

TA 114417

Figure 25-23 (Sheet 16 of 16)
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Symptom

24

NO CONTROL ASSEMBLY DIRECTIONAL SIGNAL
LIGHTS LIGHT, OTHER TRUCK LIGHTS LIGHT

NOTE

When checking voltage, +24 volts DC
means a range of +23 to +26 volts DC

@® Park truck
e Refer to TM 9-2320-209-10

GO TA 114418

Figure 25-24 (Sheet 1 of 6)
25-211
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GO TURN SIGNAL
/ : CONTROL ASSEMBLY

@ Check that +24 volts DC is getting
to tum signal control

e Unscrew and take off turn signal

control harness plug from turn TURN SIGNAL
H : CONTROL
S|gna.| confr?| assen.vbly HARNESS ~-
o Set light switch main lever to PLUG -~ — X 203
STOPLIGHT » E [

Set multimeter to measure +24

volts DC, Refer to test equipment

procedures index

e Put multimeter + lead on contact
G of harness plug

e Put multimeter ~ lead on a good
ground

o Read multimeter. Multimeter

should measure +24 volts DC

Does multimeter measure +24 volts DC?

GO TA 114419
Figure 25-24 (Sheet 2 of 6)

25-212



GO

STOP
LIGHT

SERVICE .~
DRIVE

TURN SIGNAL
CONTROL HARNESS
PLUG

™ 9-2320-209-20-2-1

@ Check continuity of circuit 460-461

e Set light switch main lever to
OFF

o Take light switch from instrument
panel and plug from light switch.
Refer to Vol 3, chapter 7, para
7-14

e Set multimeter to check continuity.
Refer to test equipment
procedures index

o Put multimeter - lead on contact
J of light switch plug and + lead
on contact G of turn signal
control harness plug

e Multimeter should measure
zero ohms

Does multimeter measure zero ohms ?

@ Replace light switch

e Screw turn signal control
harness plug back on turn
signal control assembly and
tighten

e Replace light switch. Refer

to Vol 3, dhapter 7, para
7-14

@ Repair or replace front harness

e Tell direct support maintenance

TA 114420

Figure 25-24 (Sheet 3 of 6)

25-213
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GO

@ Check harness between turn signal

e Unscrew and take off flasher
harness plug from turn signal
flasher

e Set multimeter to check
continuity. Refer to test
equipment index

e Put multimeter + lead on contact
B of flasher harness plug and
~ lead on contact F of turn signal
harness plug. Read multimeter

e Put multimeter + lead on contact
A of flasher harness plug and
- lead on contact H of turn signal
harness plug. Read multimeter

e Put multimeter + lead on contact
C of flasher harness plug and
- lead on a good ground. Read
multimeter. Multimeter should
measure zero ohms for each test

control lever and flasher for continuity

‘Did multimeter measure zero ohms
for each test?

GO

Figure 25-24 (Sheet 4 of 6)

25-214

ALY DTN

FLASHER

ol gy
CONTROL o D

HARNESS PLUG e
TURN SIGNAL \

@ Repair or replace front harness

e Tell direct support maintenance

TA 114421



GO

@ Replace turn signal flasher

e Screw turn signal control harness
plug back on turn signal control
assembly and tighten

e Replace turn signal flasher. Refer

to Vol 3, chapter7, para 7-63

@ See if control assembly directional
signal lamps work

e Set light switch main switch to
SERVICE DRIVE

e Set turn signal control lever to
emergency flasher position

o Look at two front and two rear
turn signal lamps, and green
turn signal control assembly
lamp. All lamps should be
flashing together one to two
times per second

Checkout OK ?

GO

FRONT
FLASHER
LAMPS

CONTROL LEVER

TM 9-2320-209-20-2-1

REAR

| FLASHER

LAMPS

CONTROL
ASSEMBLY

NA

GREEN TURN
SIGNAL CONTROL
ASSEMBLY LAMP

TA 114422

25-215
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25-216

GO

/
 stor
| Lionr

SERVICE
R oRive

LIGHT

PARK

LIGHT
SWITCH

PARK

@ Replace turn signal control assembly

e Set light switch main lever to OFF

e Replace turn signal control assembly .
Refer to Vol 3, chapter 7, para 7~63

onLock SWITCH
\
4

@® Troubleshooting completed

e Set turn signal control lever to
neutral position
o Set light switch main lever to OFF

TA 114423

Figure 25-24 (Sheet 6 of 6)
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Symptom

25/ WHEN EMERGENCY FLASHER OR TURN SIGNAL LIGHTS
ARE SELECTED, LIGHTS DO NOT FLASH OR FLASH AT
SLOW OR UNEVEN RATE

NOTE
When checking voltage + 24 DC

means a range of + 23 to + 26

volts DC

=

)

@® Park truck

o Refer to TM 9-2320-209-10

—

©
o

TA 114424

Figure 25-25 (Sheet 1 of 3) 25217
-21
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GO

41

.
sl

Y
h8dp,

h,
‘3‘ H

® Check turn signal flasher unit for +24
volts DC

e Open battery box door and pull
out batteries. Refer to Vol 3,
ch&pter?, para 7-55

e Unscrew and take off turn signal
flasher harness plug from turn
signal flasher

e Put a jumper wire between contact
C on flasher to a good ground

e Put a second jumper wire from +
terminal of battery to contact B of
flasher

“

N
R824 M}‘
@)
2
&
.
X
\eaag Wip,,
(
0
<\

3
N
N
N
N
\
)
N
N
N

o - )+ ) TURN SIGNAL
, FLASHER HARNESS

BATTERIES

e Set multimeter to measure +24
volts DC, Refer to test equipment

procedures index

o Put multimeter - lead on contact
C of flasher

e Put multimeter + lead on contact
C of flasher. Multimeter should
read 0 to 24 volts DC at flasher
rate, 1 to 2 times per second

OK?

¥
7 M i
TURN SIGNAL !

FLASHER UNIT

GO TA 114425

Figure 25-25 (Sheet 2 of 3)
25-218



™ 9-2320- 209-20-2-1

I NO @ Rep turn signal flash
l Take off jumper wire from contact

C and ground

Take off jumper wire from contact
B and battery + terminal

Put batteries back and close door.
Refer to Vol 3, chapter7, para
7-55

Replace turn signal flasher

Refer to Vol 3, chapter 7, para
7-63

Repair or replace turn signal flasher
harness

Take off jumper wire
C and ground

Take off jumper wire contact

B and battery + terminal

Put batteries back in place and
close the door. Refer to Vol 3,
chaptet 7, para 7-55

Repair or replace turn signal
flasher harness. Tell direct

support maintenance

TA 114426

Figure 25-25 (Sheet 3 of 3)

25-219
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Symptom

2‘ﬁ'ﬂURN SIGNALS DO NOT LIGHT IN ONE OR MORE POSITIONA
OF CONTROL ASSEMBLY DIRECTIONAL SIGNAL LEVER,

&ALL OTHER TRUCK LIGHTS LIGHT }

® Park truck
e Refer to TM 9-2320-209-10

ACCESSORY
SWITCH
N

QO

@ Take control assembly directional

H | ~FF H |
ciansl A etaarina ~aliime
QI Uil SITTr iy LOUwiini

e Take turn signal control assembly
lamp out of turn signal iever,
Refer to Vol 3, chapter?, para

7-63 TURN SIGNAL
e Remove turn signal control ngg\?&'\( Z

assembly from steering column. \ D) /
Refer to Vol 3, chapfet 7, para \\/%((\{
=2 \)

TURN

WQGNAL
) j F/ [ !\\ LEVER

.TURN SIGNAL LAMP

9 ‘——-A

TA 114427
Figure 25-26 (Sheet 1 of 6)
25-220
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G

L

Check continuity of turn signal
control assembly with turn signal
control lever in neutral position

e Put turn signal control lever in
neutral position

o Set multimeter to check continuity.
Refer to test equipment )
procedures index

e Check for continuity between
turn signal control assembly
contacts. See table in picture
for contacts and multimeter
readings. Multimeter pointer
will go to zero if contacts have

T™M 9-2320- 209-20-2-1

.. TURN SIGNAL

CONTROL Abe:MBLY
RECEPTACLE

NED)
p i

8 A

SCHEMATIC DIAGRAM

—

lE)'ﬂI):-wOmOJ

= TURN SIGNAL LEVER IN
NUETRAL POSITION

+LEAD —LEAD

FROM TO

CONTACT  CONTACT INDICATION
H - — — 8 — — OPEN(NONEEDLE MOVEMENT)
H — — — € — — OPEN (NO NEEDLE MOVEMENT)
H - — — A — — OPEN(NONEEDLE MOVEMENT)
H — — — E — — OPEN (NONEEDLE MOVEMENT)
F — — = G- — OPEN(NONEEDLE MOVEMENT)
D - - — E — — NEEDLEMOVESTO ZERO
D - — - C~- — NEEDLEMOVESTO ZERO

® Replace turn signal control

assembly. Refer to Vol 3, chopter
7, para 7-63

Figure 25-26 (Sheet 2 of 6)
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GO TURN SIGNAL
~,CONTROL ASSEMBLY
V) RECEPTACLE

@ Check continuity of turn signal
control assembly with turn signal
control lever in left turn position

e Set turn signal conirol lever to

right turn position SCHEMATIC DIAGRAM
e Using multimeter check for _—
continuity between turn signal e

control assembly contacts. See
table in picture for contacts and |
multimeter readings

e Multimeter pointer will go to -1

I'CD'HIZDWO""UJ

) .. A AS—
zero if contacts have continuity ’Q,/
| ite OK 2 L TURNSIGNAL LEVER IN
s continuity UK LEFT TURN POSITION
+ LEAD —LEAD
FROM TO
CONTACT CONTACT INDICATION
H — — - B — - NEEDLEMOVESTO ZERO
H — — — C — — NEEDLE MOVESTO ZERO
H — — = A — — OPEN (NONEEDLE MOVEMENT)
H — — — E — — OPEN (NONEEDLE MOVEMENT)
F — — — G — — NEEDLEMOVESTO ZERO
D — - — E — — NEEDLEMOVESTO ZERO
D — — — C— — OPEN(NONEEDLE MOVEMENT)
6

@ @ @ Replace tum signal control assembly
e Replace turn signal control
assembly. Refer to Vol 3,

chapter7, para 7-63

GO TA 114429
Figure 25-26 (Sheet 3 of 6)
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GO

T™ 9-2320- 209- 20- 2-1

TURN SIGNAL
CONTROL ASSEMBLY
RECEPTACLE

@ Check continuity of turn signal
control assembly with turn signal
control lever in right turn position

Set turn signal control lever to
left turn position

Using multimeter check for
continuity between turn signal
control assembly contacts. See
table in picture for contacts and
multimeter readings

Multimeter pointer will go to
zero if contacts have continuity

Is continuity OK?

GO

SCHEMATIC DIAGRAM

Figure 25-26 (Sheet 4 of 6)

:
L

fo—]
[ —
—

»)

2
E
B
A
H
F
G

T ———

1 TURNSIGNAL LEVER
¥F  IN RIGHT TURN POSITION

—LEAD

TO

CONTACT INDICATION

- G — = NEEDLE MOVES TO ZERO

— A — ~ NEEDLE MOVES TO ZERO

— E - — NEEDLE MOVES TO ZERO

— B — — OPEN (NO NEEDLE MOVEMENT)
— € — — OPEN (NO NEEDLE MOVEMENT)
~ € — — NEEDLE MOVES TO ZERO

— E — — OPEN (NO NEEDLE MOVEMENT)

TA 114430

25-223
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GO

@ Replace turn signal control assembly

e Refer to Vol 3, ehapter 7, para
7-63

TURN SIGNAL
CONTROL ASSEMBLY
RECEPTACLE

@ Check continuity of turn signal
conirol assembly with turn signal
control lever in emergency flasher
position

e Set turn signal control lever to
emergency flasher position

e Using multimeter check for
continuity between turn signal
control assembly contacts. See
table in picture for contacts and
multimeter readings

e Multimeter pointer will go to zero
if contacts have continuity

Is continuity OK? %

TURN SIGNAL LEVER IN
EMERGENCY FLASHER POSITION

+ LEAD —~LEAD
FROM TO
CONTACT  CONTACT INDICATION
H - — - A — - NEEDLEMOVES TO ZERO
H - - - B — — NEEDLE MOVES TO ZERO
H - - — C — — NEEDLE MOVES TO ZERO
H - — — E — — NEEDLE MOVES TO ZERO
D — - — E — — OPEN (NO NEEDLE MOVEMENT)
D — — - € — — OPEN(NO NEEDLE MOVEMENT)
F - = — G — — NEEDLE MOVES TO ZERO
GO TA 114431

Figure 25-26 (Sheet 5 of 6)
25-224
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GO

@ Replace turn signal control assembly

e Replace turn signal control assembly,

Refer to Vol 3, chepter7,
para 7-63

@ Do checks given in one control .
assembly directional signal lamp
does not light

e Put turn signal control assembly
lamp back in turn signal lever.
Refer to Vol 3, chopter 7, para
7-63

e Replace turn signal control
assembly on steering column.
Refer to Vol 3, chaptet 7, para
7-63 |

e Do checks given in one control
assembly directional signal lamp
does not light. Refer to fault
symptom index

TA 114432

Figure 25-26 (Sheet 6 of 6)
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Symptom

27 CONTROL ASSEMBLY DIRECTIONAL SIGNAL LIGHT DOES
NOT FLASH, REST OF DIRECTIONAL SIGNAL SYSTEM WORKS

ACCESSORY
SWITCH

® Park truck
o Refer to TM 9-2320-209-10

@ Test tum signal control assembly for

ground to steering column TURN SIGNAL

CONTROL
ASSEMBLY

o Try to push tumn signal control
assembly around steering column

Does turn signal control assembly move ?

TURN SIGNAL LAMP

GO TA 114433
Figure 25-27 (Sheet 1 of 2)
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GO

@ Replace turn signal control assembly
lamp '

e Refer to Vol 3, chapter 7, para
7-63

® Aline and tighten turn signal control
assembly to steering column

e Refer to Vol 3, chapter 7, para
7-63

TA 114434

Figure 25-27 (Sheet 2of 2)
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Symptom
28

FUEL LEVEL GAGE DOES NOT WORK,
ALL OTHER GAGES WORK

NOTE

When checking voltage +24 volts DC
means a range of +23 to +26 volts DC -

@® Park truck
o Refer to TM 9-2320-209-10

GO TA 114435

Figure 25-28 (Sheet 1 of 9)
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GO

ol

@ Check for +2 to +4 volts from fuel level
gage to fuel sending unit

o Set ACCESSORY switch to OFF

o Take off lead 28 contact from
fuel sending unit

o Set ACCESSORY switch to ON

e Set multimeter to measure +24 volts
DC

o Refer to test equipment
procedures index

e Put multimeter - lead on a good
ground

e Put multimeter + lead on lead 28
contact

e Read multimeter. Multimeter
should measure +24 volts DC
Does multimeter measure less than
10 volts DC?

GO

T™ 9-2320- 209- 20- 2- 1

LEAD 28

@ Replace fuel level gage

e Set ACCESSORY switch to OFF

e Put lead 28 contact back on
fuel sending unit

o Replace fuel level gage. Refer

to Vol 3, chapter 7, para 7-13

TA 114436

25-229
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GO

@® Set multimeter to read volts in units

o Put multimeter ~ lead on good

ground
e Put multimeter + lead on lead \
- 28 contact - s LEAD 28
e Set multimeter to 10 volts DC s

position, and read multimeter

Does multimeter measure:

2-4 VOLTS DC?

@ Replace fuel level gage

e Set ACCESSORY switch to ON

e Put lead 28 contact back in
sending unit

e Replace fuel level gage. Refer

to Vol 3, chapterl7, para 7-13

@ Replace fuel sending unit

e Set ACCESSORY switch to OFF
e Replace fuel sending unit. Refer

to Vol 3, chapter7, para'7-50

GO TA 114437
Fi gure 25-28 (Sheet3of 9)
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@ Check for voltage to fuel level gage
e Set ACCESSORY switch to OFF

e Take off instrument cluster from
instrument panel. Refer to
Vol 3, chépter?, para 7-12

e Put jumper wire from instrument

cluster to a good ground
o Take off lead 28 from fuel level

gage

e Set ACCESSORY switch to ON

e Check that multimeter is still in
10 volts DC position

e Place multimeter - lead on a good
ground

e Place multimeter + lead on lead 28
contact. Read multimeter

e Multimeter should measure +2 to +4
volts DC

Does multimeter measure zero volts?

GO

T™ 9-2320-209- 20- 2-1

JUMPER
/ WIRE
INSTRUMENT
FUEL
LEVEL GAGE y CLUSTER

LEAD 28

FRONT \
HARNESS

TA 114438

Figure 25- 28 (Sheet 4 of 9)
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GO

@® Check rear harness for +24 volts DC

o Take off front harness plug from
rear harness receptacle

o Place multimeter - lead on a
good ground

o Place multimeter + lead on
contact A of front harness

o Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC?

@ Repair or replace front harness

e Set ACCESSORY switch to OFF
e Repair or replace front harness.
Tell direct support maintenance

@ Repair or replace rear harness

e Set ACCESSORY switch to OFF
e Repair or replace rear harness.
Tell direct support maintenance

GO TA 114439
Figure 25-28 (Sheet 5 Of ~ 9)
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GO

® Check for voltage from batteries to °
instrument cluster ~)): ﬂ:
e Set ACCESSORY switch to OFF "’f,’f\
o Take off lead 27 from instrument 3% > 7
harness assembly
o Set ACCESSORY switch to ON

Set multimeter to read 24 volts DC,
Refer to test equipment

procedures index

Put multimeter - lead on a good
ground

Put multimeter + lead on lead 27
contact

Read multimeter. Multimeter should
measure +24 volts DC

Does mulfimeter»meqsure +24 volts DC?

GO

12

T™ 9-2320- 209-20-2-1

—

Q

® Replace instrument harness assembly

e Set ACCESSORY switch to OFF
e Replace instrument harness assembly.
Tell direct support maintenance

Figure 25-28 (Sheet 6 of 9)

TA 114440
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GO

® Check fuel level gage for continuity

Set ACCESSORY switch to OFF

Set multimeter to check continuity.

Refer to test equipment procedures
index

Put multimeter - lead on a good
ground

Put multimeter + lead on bare
metal of fuel level gage terminal
of gage

Read multimeter. Multimeter
should not measure more than

1 ohm

Does multimeter measure more than 1 ohm?

GO

25-234

14

@® Replace fuel level gage

e Refer to Vol 3, chapter 7, para
7-13

Figure 25-28 (Sheet 7 of 9)
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¢

/_-

® Clean surfaces where fuel level
gage and instrument cluster
contact, and recheck continuity

o Take off fuel level gage from
instrument cluster. Refer to
Vol 3, chapter 7, para 7-13

e Ciean surfaces where fuel fevel
gage and instrument cluster
contact.

e Put fuel level gage back on

instrument cluster. Refer to
Vol 3, chapter?, para 7-13

I

e Put multimeter - lead on a good
ground

o Put multimeter + lead on fuel level

gage terminal 28
e Read multimeter. Multimeter

AMEIIrA FAaArs

Does multimeter measure zero ohms?

N
GO

Figure 25- 28 (Sheet 8 of 9)

T™ 9-2320-209- 20-2-1

TA 114442
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GO

16
@ @ Replace fuel level gage
e Refer to Vol 3, chapter 7, para 7-13
17 _
@ @ Troubleshooting completed
e Take jumper wire from instrument

cluster and good ground

e Put lead 27 back in instrument
harness assembly lead

e Put lead 28 back on fuel level
gage terminal

e Put instrument cluster back on
instrument panel. Refer to

Vol 3, chap¥er7, para 7-12

TA 114443

Figure 25-28 (Sheet 9 of 9)
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29

Symptom

TEMPERATURE GAGE DOES NOT WORK.

GAGES WORK

ALL OTHER

NOTE

When measuring voltage +24 volts
means a range of +23 to +26 volts DC

:i ® Park truck
e Refer to TM 9-2320-209-10
2 .
® Check for +24 volts from temperature

gage to sending unit

e Set ACCESSORY switch to OFF

o Take off lead 33 contact from
temperature sending unit

e Set ACCESSORY switch to ON

T™ 9-2320- 209- 20- 2-1

TEMPERATURE
SENDING UNIT

LEAD 33

o Set multimeter to measure +24 volts
DC. Refer to test equipment
procedures index

Put multimeter - lead on a good
ground

Put multimeter + lead on lead
33 contact

o Read multimeter. Multimeter

should read +24 volts DC

Does mu ltimeter measure
less than +24 volts DC?

GO

Figure 25-29 (Sheet 1 of 6)

TA 114444
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GO

® Replace temperature gage

e Set ACCESSORY switch to OFF

e Put lead 33 contact back on
temperature sending unit

e Replace temperature gage.

Refer to Vol 3 [chapter 7,

para 7-13
® Check for volfoge to temperature gage
e Set ACCESSORY switch to OFF
o Take off instrument cluster from
instrument panel. Refer to Vol
3, para 7-12 INSTRUMENT
o Put jumper wire from instrument CLUSTER
cluster to a good ground
o Take off lead 33 from temperature
gage 1

¢ Set ACCESSORY switch to ON

« Check that multimeter is stil | in
+24 volts DC position

+ Place multimeter - lead on a good
ground

o Place multimeter + lead on lead 33
contact

o Read mu | timeter. Mu [timeter
shou Id measure +24 vo | ts DC

TEMPERATURE
GAGE

Does mu | fimeter measure +24 volts DC’?

GO

TA 114445
Figure 25-29 (Sheet 2 of 6)
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GO

@ Repair or replace front harness
e Set ACCESSORY switch to OFF
e Repair or replace front harness.
Tell direct support maintenance

INSTRUMENT
HARNESS
ASSEMBLY

@® Check for voltage from batteries to
instrument cluster

e Set ACCESSORY switch to OFF
o Take off lead 27 from instrument

harness assembly
o Set ACCESSORY switch to ON

‘o Put multimeter - lead on a good
ground

e Put multimeter + lead on lead
27 contact

o Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC?

GO TA 114446
Figure 25-29 (Sheet 3 of 6) 25-239
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GO

@® Replace instrument harness assembly

e Set ACCESSORY switch to OFF

o Replace instrument harness
assembly. Tell direct support
maintenance

@ Check temperature gage for continuity
e Set ACCESSORY switch to OFF

e Set multimeter to check continuity.
Refer to test equipment

procedures index

e Put multimeter - lead on a good
ground

e Put multimeter + lead on bare

EMPERATURE

metal of temperature gage, not GAGE
on terminal of gage
o Read multimeter. Multimeter
~ should not measure more than
1 ohm
Does multimeter measure more than 1 ohm ?
9
@ @ @ Replace temperature gage
o Refer to Vol 3, chap¥er 7, para
7-13
GO TA 114447

Figure 25-29 (Sheet 4 of 6)
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GO

@ Clean surfaces where temperature
gage and instrument cluster contact,
and recheck continuity

o Take off temperature gage from
instrument cluster. Refer to Vol
3, chapter 7, para 7-13

o Clean surfaces where temperature
gage and instrument cluster
contact,

e Put temperature gage back on
instrument cluster. Refer to

Vol 3, chaptet 7, para 7-13

e Put multimeter - lead on a good
ground

e Put multimeter + lead on temperature
gage lead 33 terminal

e Read multimeter. Multimeter should
measure zero ohms

Does multimeter measure zero ochms?

GO

TM 9-2320-209-20-1

TEMPERATURE

TA 114448

Figure 25-29 (Sheet 5 of 6) 25-241
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GO

(0

R &

NO @ Replace temperature gage
e Refer to Vol 3, chapter 7, para 7-13.

(

(2)-

W‘ Replace temperature sending unit
— e Take jumper wire from instrument

cluster and good ground

e Put circuit 27 lead back on
instrument harness assembly

e Put lead 33 back on temperature
gage terminal

e Put instrument cluster back on
instrument panel. Refer to
Vol 3, chapter7, para 7-12

e Replace temperature sending
unit. Refer to Vol 3, cheapter
7, para 7-48

TA 114449
Figure 25-29 (Sheet 6 of 6)
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Symptom
30~ N\
( OIL PRESSURE GAGE DOES NOT WORK. ALL OTHER
GAGES WORK )

.~

NOTE

When checking voltage +24 volts DC
eans a range of +23 to +26 volts DC

e

>

@® Park truck
e Refer to TM 9-2320-209-10

TA 114450

Figure 25-30 (Sheet 1 of 7)
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GO

@ Check for +24 volts from oil
pressure gage to oil sending unit

e Set ACCESSORY switch to OFF
o Take off lead 36 contact from

oil pressure sending unit
e Set ACCESSORY switch to ON

LEAD 36

36

OIL PRESSURE
SENDING UNIT

e Set multimeter to measure +24
volts DC, Refer to test equipment
procedures index

e Put multimeter - lead on a good
ground

e Put multimeter + lead on lead 36
contact

e Read multimeter

Does multimeter measure less than 10
volts DC?

GO

TA 114451
Figure 25-30 (Sheet 2 of 7)
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. @j
N 77N\ @ Replace oil pressure gage

~ T
VES NO o Set ACCESSORY switch to OFF
e Put lead 36 contact back on
oil sending unit

D.._1§ L D_.
Repiace oii pressuré gage. ne

(

4
® Set multimeter to read volts in units

e Put multimeter - lead on good
ground

Put multime
36 contact

Set multimeater ta 10 valte DX
-
wWwil ISV EIiIIIlIIwiIwE . IV VYW iIld 7 N

position, and read multimeter

LEAD 36

What does multimeter read ?
N B
more than
4 volts DC /
/—L 3‘.5/

0-2 volts DC /
5
R .
Go to step 6 ® Replace oil pressure gage

l e Set ACCESSORY switch to OFF

._;,!_

e Put lead 36 contact back on oil
sending unit

Go to step 7 e Replace oil pressure gage. Refer

to Vol 3, chapter7, para 7-13

TA 114452

Figure 25-30 (Sheet 3 of 7)
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GO

From step 4

@ Replace oil pressure sending unit

o Set ACCESSORY switch to OFF
® Replace oil pressure sending unit.

Refer to Vol 3, chapter 7, para

@!

Check for voltage through oil pressure
gage

Set ACCESSORY switch to OFF
Take off instrument cluster from
instrument panel. Refer to Vol 3,
chapter 7, para 7-12

Put jumper wire from instrument
cluster to a good ground

Take off lead 36 from oil pressure

gage

Set ACCESSORY switch to ON
Check that multimeter is still in
10 volt DC position

Place multimeter - lead on a good
ground

Place multimeter + lead on lead
36 contact. Read multimeter

Multimeter should measure +2 to
+4 yolts DC

Does multimeter measure less than +2 volts

DC?

25- 246

GO

Figure 25- 30 (Sheet 4 of 7)

OIL PRESSURE
GAGE

JUMPER
WIRE

INSTRUMENT
CLUSTER TA 114453
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@ ® Repair or replace front harness
e Set ACCESSORY switch to OFF
e Repair or replace front harness.

Tell direct support
maintenance

: @ Check oil pressure gage for continuity

Set ACCESSORY switch to OFF

Set multimeter to measure
continuity. Refer to test equipment - e

procedures index

e Set multimeter - lead on a good
ground

e Set multimeter + lead on bare
metal of oil pressure gage, not
on terminals of gage

e Read multimeter. Multimeter
should measure more than 1 ohm

Does multimeter measure more than 1 ohm?
.
)
10
@ @ @ Replace oil pressure gage
— — l e Refer to Vol 3, chaptrer 7, para
7-13

TA 114454

Figure 25- 30 (Sheet 5 of 7)
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GO

@ Clean surfaces where oil pressure
gage and instrument cluster contact,
and recheck continuity

o Take off oil pressure gage from
instrument cluster. Refer to
Vol 3, chaptet 7, para 7-13

e Clean surfaces where oil pressure
gage and instrument cluster
contact.

e Put oil pressure gage back on
instrument cluster. Refer to

Vol 3, chapter 7, para 7-13

OiL PRESSURE

GAGE

e Put multimeter - lead on a good
ground

e Put multimeter + lead on oil
pressure gage lead 36 terminal

e Read multimeter. Multimeter

should measure zero ohms

Does multimeter measure zero ohms?

GO
Figure 25-30 (Sheet 6 of 7)
25-248
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N

12 )

7\ . @ Replace oil pressure gage
N Ur 9=

e Refer to Vol 3, c¢hapfer 7, para

I | 7-13

@ Troubleshooting completed

e Take jumper wire from instrument
cluster and good ground

e Put circuit 27 back on instrument
harness assembly

e Put lead 36 back on oil pressure

gage terminal

Put instrument cluster back on

instrument panel. Refer to Vol

3, chapten 7, para 7-12

7y T g

(]

TA 114456

Figure 25- 30 ( Sheet 7 of 7)
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Symptom

31

ALL OTHER GAGES WORK

BATTERY-GENERATOR INDICATOR DOES NOT WORK)

NOTE
When checking voltage +24 volts DC

“means a range of +23 to +26 volts DC

® Park truck
e Refer to TM 9-2320-209-10

® Check for +24 volts DC to battery
indicator

o Set ACCESSORY switch to OFF

e Take off instrument cluster from
instrument panel. Refer to Vol 3,
chapten 7, para 7-12

e Put jumper wire between instrument
panel and a good ground

o Take off lead 27 contact from
battery indicator terminal

o Set ACCESSORY switch to ON

25-250

GO

JUMPER

WIRE BATTERY
INSTRUMENT GENERATOR
CLUSTER INDICATOR

D =
:gjrf::?)‘l ©) &

INSTRUMENT
HARNESS
ASSEMBLY

LEAD 27

TA 114457

Figure 25-31 (Sheet 1 of 5)
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o Set multimeter to measure +24 volts
DC. Refer to test equipment
procedures index

e Put multimeter ~ lead on a good
ground

e Put multimeter + lead on lead 27
contact

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC?

J

LEAD 27

@ Repair or replace instrument harness
assembly. Tell direct support
maintenance

e Set ACCESSORY switch to OFF

e Repair or replace instrument
harness assembly. Tell direct
support maintenance

GO TA 114458
Figure 25-31 (Sheet 2 of 5)
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GO

@ Check battery indicator for continuity
o Set ACCESSORY switch to OFF

e Set multimeter to check continuity. .m° %
Refer to test equipment - g Lo
procedures index .

e Put multimeter - lead on a good
ground

e Put multimeter + lead on other
terminal of battery indicator,

BATTERY

not on |ea'd 27 terminql. GENERATOR
e Read multimeter. Multimeter INDICATOR
should measure less than 1 ohm ol
° -
Does multimeter measure less than 1 ohms? N, 04 T}
17 [
36
27
4 0 i
2 ° .
27
33

@ Replace battery indicator

o Refer to Vol 3, chapter 7,
para 7-13

TA 114459
Figure 25-31 (Sheet 3 of 5)
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GO

@® Clean surfaces where battery indicator

and instrument cluster contact, and
recheck continuity

Take off battery indicator from
instrument cluster. Refer to
Vol 3, chaptet 7, para 7-13
Clean surfaces where battery
indicator and instrument cluster
contact

Put battery indicator back on
instrument cluster. Refer to

Vol 3, chaptet 7, para 7-13

Put multimeter - lead on a good
ground

Put multimeter + lead on battery
indicator lead 27 contact terminal
Read multimeter. Multimeter
should measure less than 1 ohm

T™ 9-2320- 209- 20- 2- 1

BATTERY
INDICATOR

Does multimeter measure less than 1 ohm?

GO

Figure 25-31 (Sheet 4 of 5)

TA 114460
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)
O

N
)
7\ @ Remove and replace battery indicator

o Refer to Vol 3, chapter 7, para 7-13

)

8
® Troubleshooting completed
' o Take jumper wire from instrument

cluster and good ground

e Put lead 27 contact back on battery
indicator terminal

o Put instrument cluster back on
instrument panel. Refer to Vol 3,

chapter 7, para 7-12

TA 114461
Figure 25-31 (Sheet 5 of 5)
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Symptom

NO GAGES WORK)

NOTE

The speedometer and tachometer cables
and air pressure gage air hose must be
removed to take off the instrument
cluster from the instrument panel. A
jumper wire must be placed from the
instrument panel to a good ground

for the gages to work

When checking voltage +24 volts DC
means a range of +23 to +26 volts DC

@® Park truck
o Refer to TM 9-2320-209-10

GO TA 114462

Figure 25-32 (Sheet 1 of 5) 25-255



™ 9-2320-209 -20-2-1

GO ACCESSORY SWITCH
= jjy gl i;ﬁ
. %) Bl 1
= > O
2 =15
@ Check for voltage from batteries to \J‘V
instrument
INSTRUMENT CLUSTER
e Set ACCff'SSORY swnf'ch to ?FF INSTRUMENT HARNESS
o Take off instrument cluster from ASSEMBLY
instrument panel. Refer to Vol JUMPER WIRE

3, ehapter 7, para 7-12

e Put jumper wire between instrument

cluster and a good ground S =
o Take off lead 27 at instrument
harness assembly 17 ° r
e Set ACCESSORY switch to ON 3€
adlz O
28 °
33 S

e Set multimeter to measure +24
volts DC. Refer to test

equipment procedures index

e Put multimeter - lead on a good
ground

e Put multimeter + lead on lead
27

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than
+24 volts DC?

" @ Repair or replace instrument harness
assembly

o Set ACCESSORY switch to OFF

e Repair or replace instrument
harness assembly. Tell direct
GO support maintenance

TA 114463

Figure 25 - 32 (Sheet 1 of 5) 25-255



GO

@ Check for +24 volts through
ACCESSORY switch

Set ACCESSORY switch to OFF

°

e Take off ACCESSORY switch from
instrument panel. Refer to Vol
3, chapter 7, para 7-15

e Pull off lead 27 contact from
ACCESSORY switch

e Put ACCESSORY switch lever
back on ACCESSORY switch.
Refer to Vol 3, chapter?,
para 7-15

e Set ACCESSORY switch to ON

e Put multimeter - lead on a good
ground

e Put multimeter + lead on
ACCESSORY switch connector
for lead 27 contact

e Read multimeter. Multimeter

should measure +24 volts DC

Does multimeter measure less than

+24 volts DC?

GO

ACCESSORY

T™M 9-2320-209-20-2-1

)}

SWITCH

ACCESSORY
SWITCH

@ Repair or replace front harness

Take off jumper wire from instrument

cluster

Put instrument cluster back on
instrument panel. Refer to Vol 3,
chopter 7, para 7-12

Set ACCESSORY switch to OFF,
Repair or replace front harness.
Tell direct support

maintenance

TA 114464

Figure 25-32 (Sheet 3 of 5)
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GO

@® Check for +24 volts DC to
ACCESSORY switch ACCESSORY

SWITCH

e Set ACCESSORY switch to OFF

e Put lead 27 contact back into LEAD 11 CONTACTS
ACCESSORY switch lead 27
conhnector

o Pull out both lead 11 contacts
from ACCESSORY switch lead 11
connectors

e Pui multimeter - lead on a good & - e
ground /
e Put multimeter + lead on one lead = ]
11 contact. Read multimeter,
Multimeter should measure +24 Q
[ W

volts DC /
e Put multimeter + lead on other 7 / \ °|.Q!
lead 11 contact. Read multimeter. 7 y 8 o i (“
Multimeter should measure +24 - / a——l LEAD 11
volts DC ACCESSORY ,‘, ‘ [/ CONTACTS
SWITCH /
Does multimeter measure +24 volts DC \ ( \\\
for both tests? &,\-\/ |
I’/\~ ||

GO TA 114465

Figure 25-32 (Sheet 4 of 5)
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Repair or replace front harness

. .
e Remove jumper wire from

instrument cluster
e Set ACCESSORY switch to OFF
e Repair or replace front harness.
Tell direct support
maintenance

8 1

® Replace ACCESSORY switch

e Remove jumper wire from
instrument cluster

e Put instrument cluster back on
instrument panel. Refer to Vol
3, chapter 7, para 7-12

e Replace ACCESSORY switch.
Refer to Vol 3, chapter 7,
para 7-15

TA 114466
Figure 25-32 (Sheet 5 of 5)
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—l NOTE

) —

8 ‘———J

25-260

The truck has an electric horn or an air
horn

Electrical troubleshooting of the electric
horn or air horn is the same

When measuring voltage, +24 volts DC
means a range of +23 to +26 volts DC

® Park truck
e Refer to TM 9-2320-209-10

Figure 25-33 (Sheet 1 of 10)
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@® Check lead 25 from circuit
breaker to horn for +24 volts DC

e Remove top lead 25 from horn
terminal

e Set multimeter to measure +24 volts
DC. Refer to test equipment
procedures index

e Put multimeter - lead on a
good ground

e Put multimeter + lead on lead 25
contact.

o Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC?

GO

T™ 9-2320-209- 20-2-1

LEAD 25
CONTACT

‘AIR HORN LEAD 25

CONTACT

TA 114468

Figure 25-33 (Sheet 2 of 10)
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GO

@® Check circuit breaker for +24 volts DC

o Take off lead 25 from circuit
breaker contact

e Put multimeter - lead on a good
ground

e Put multimeter + lead on circuit
breaker contact

e Read multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure less than +24
volts DC?

CIRCUIT
BREAKER
TERMINAL

LEAD 25

GO NO GO TA 114469
Figure 25-33 (Sheet 3 of 10)
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GO NO GO

o |

\T ® GCo tostep 9

N

&)
Repair or re

~F

)

place front harness

{

e Repair or replace front harness.
Tell direct support maintenance

@ Check lead 10 for +24 volts DC

e Remove lead 10 from circuit breaker
Put multimeter - lead on a good
ground

e Put multimeter + lead on lead 10
contact

e Read multimeter. Multimeter

should measure +24 volts DC

Does multimeter measure +24 volts DC?

TERMINAL/'

LEAD 25

TA 114470

Figure 25-33 (Sheet 4 of 10)
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NO GO

o e Put lead 25 back on horn
e Put lead 25 back on circuit breaker
e Repair or replace front harness.
Tell direct support maintenance

R o s R A AR R R LR

)

® Replace circuit breaker

e Put lead 25 back on horn
e Replace circuit breaker. Refer

to Vol 3, chapter?, para 7-16

TA 114471

Figure 25-33 (Sheet 5 of 10)
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From step 4

® Check horn for +24 volts DC

e Put lead 25 back on horn terminal
o Take off lead 25 from bottom horn

terminal

e Put multimeter - lead on a good
ground

e Put multimeter + lead on horn
terminal

e Read multimeter. Multimeter
should measure +24 volts DC

T™ 9-2320- 209- 20- 2- 1

LEAD 25
CONTACT

Does multimeter measure +24 volts DC?

GO

AIR HORN

CONTACT

@ If horn is electric horn replace horn

e Replace horn. Refer to Vol 3,
chapter 7, para 7-54

@ If horn is air horn replace air horn
solenoid

e Replace air horn solenoid

e Refer to Vol 3, chapter?7,
para 7=53

TA 114472

Figure 25-33 (Sheet 6 of 10)

25- 265




T™ 9-2320- 209- 20- 2-1

GO

@® Check lead 25 for +24 volts DC

o Put lead 25 back on horn terminal
o Take horn button assembly apart
until lead 25 terminal can be seen.

Refer to Vol 3, chap¥er~7, para

7-52

e Put multimeter - lead on good
ground

e Put multimeter + lead on lead 25
terminal

e Read multimeter. Multimeter
should measure +24 volts DC

HORN

Does multimeter measure +24 volts DC?

BUTTON
ASSEMBLY

GO

@ Repair or replace front harness

o Set ACCESSORY switch to OFF
e Repair or replace front harness.
Tell direct support maintenance

TA 114473

Figure 25- 33 (Sheet 7 of 10)
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GO

@ Check horn button for continuity

Put horn button cap, spring, and
contact back in place

Set multimeter to measure
continuity. Refer to test equipment
procedures index

Put multimeter - lead on a good
ground

Put multimeter + lead on contact
and press contact down until it
touches base plate. Read
multimeter. Multimeter should
measure zero ohms

Does multimeter measure zero ohms ?

GO

™ 9-2320- 209-20-2-1

CONTACT

@ If multimeter measures zero ohms and
horn still does not work, replace horn
button assembly

e Refer to Vol 3, chapter 7, para
7-52

TA 114474

Figure 25-33 (Sheet 8 of 10) 25-267
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GO

@® Clean horn button contacts

e Take off horn button cap, spring,
and contact '

e Take off base plate from steering
column. Refer to Vol 3,
chap¥er 7, para 7-52

e Clean steering column where
base plate makes contact. Clean
both sides of base plate

e Clean contact and cap

e Put base plate, horn button
cap, spring,and contact back
in place. Refer to Vol 3,
chopter 7, para 7-52

e Put multimeter - lead on
a good ground

e Put multimeter + lead on
contact and press contact
down until it touches base

plate o
e Read multimeter. Multimeter
should measure zero ohms -

Does multimeter measure zero ohms?

25- 268

Figure 25-33 (Sheet 9 of 10)
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GO

@ @ Replace horn button assembly
e Replace horn button assembly.
Refer to Vol 3, chapter!7, para
7-52

17

@ ® Troubleshoot completed
e Put horn button assembly back in
place. Refer to Vol 3, ¢hapfer
7, para 7-52

TA 114476

Figure 25-33 (Sheet 10 of 10) 25-269



TM 9-2320-209-20-2-1

Symptom

LOW AIR WARNING BUZZER DOES NOT WORD Ayl

NOTE:

When measuring voltage +24 volis DC
means a range of +23 o +26 volts DC

@® Park truck
o Refer to TM 9-2320-209-10

@ Check for +24 volts DC, at input AIR wox
A . SWITCH 1000 sian
to low air warning buzzer °

e Set ACCESSORY switch to OFF

e Take off lead 85 from buzzer

e Turn air reservoir drain cocks to
left and drain reservoirs to less

than 60 psi \II'V(/)\V;NA:,\TG
.lSet ACCESSORY switch to ON BUZZER
LEAD 85

® Set multimeter to measure +24
volts DC. Refer to test equipment
procedures index

e Put - lead on a good ground

Put + lead on lead 85 contact

e Read multimeter. Multimeter
should measure +24 volts DC

AlIR

Does multimeter measure less than +24
volts DC?

TA 114477
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@ Replace low air warning buzzer

o Set ACCESSORY switch to
OFF

e Remove and replace low air
warning buzzer. Refer to

Vol 3, chapter 7, para 7-69

@® Check for +24 volts DC at air
switch output

o Take off lead 85 from air switch

e Put multimeter - lead on a good
ground

e Put multimeter + lead in air
switch contact

o Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
volts DC?

AIR
SWITCH

LEAD 85

GO TA 114478

Figure 25-34 (Sheet 2 of 4) 25-271
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GO

® Replace lead 85

e Set ACCESSORY switch to OFF
® Remove and replace lead 85.

Refer to Vol 3, Ehapfer 7,
para 7-69

® Check for +24 volis DC to air
switch

e Put back circuit 85 lead on air
switch and low air warning
buzzer

e Take off lead 85 (from front
harness to air switch) at air
switch

e Put multimeter - lead on a
good ground e

o Put multimeter + lead on
lead 85 contact

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC?

LEAD 85

GO

TA 114479
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GO

@ Repair or replace front harness

e Tell direct support maintenance

@ Repair or replace front harness

e Set ACCESSORY switch to OFF

e Repair or replace front harness.
Tell direct support maintenance

TA 114480

Figure 25-34 (Sheet 4 of 4)
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Symptom
35

FUEL PUMP DOES NOT WORK)

NOTE

When measuring voltage +24 volts DC
means a range of +23 to +26 volts DC

@® Park truck
o Refer to TM 9-2320-209~-10

@ Check that +24 volts DC is getting
to fuel pump

e Pull off 654 plug from fuel pump
fuse holder.

o Set ACCESSORY switch to ON

e Set multimeter to measure +24
volts DC, Refer to test equipment
procedures index

e Put multimeter - lead on a good
ground

e Put multimeter + lead on circuit
654 contact in plug. Read
multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure +24 volts DC?

GO

CONNECTOR
PLUG

M’“\_,l';/"\_’

Figure 25-35 (Sheet 1 of 5)
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@ Check that +24 volts DC is getting
to rear harness

e Unscrew and take off rear harness
plug from front harness receptacle

e Put multimeter - lead on a good
ground

e Put multimeter + lead on contact
F of front harness receptacle

® Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC?

RECEPTACLE

FRONT HARNESS
RECEPTACLE

FRONT
HARNESS

REAR HARNESS

Figure 25-35 (Sheet 2 of 5)

N O Go TA 114482
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From step 4 NO GO

@ Repair or replace front harness

e Tell direct support maintenance

@ Repair or replace rear harness

e Tell direct support maintenance

@ Check continuity through fuel pump
connector harness ground CONNEGTOR

® Set ACCESSORY switch to OFF PLUG
Set multimeter to check continuity.
Refer to test equipment
procedures index

e Put multimeter - lead on a good
ground

e Put multimeter + lead on lead
79 contact in plug

® Read multimeter. Multimeter
should measure zero ohms

Does multimeter measure zero ohms ?

GO TA 114483

Figure 25-35 (Sheet 3 of 5)
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GO

T™ 9-2320-209- 20- 2-1

® Repair or replace rear harness

e Telldirect. support maintenance

FUEL PUMP

® Check fuel pump for short between
circuit 654 and 79 pump contacts

o Set multimeter to check for shorts.
Refer to test equipment
procedures index

o Put multimeter - lead on fuel pump
contact 79

e Put multimeter + lead on fuel
pump contact 654

e Read mu ltimeter. Mu | timeter needle
shou Id not move

Did multimeter needle move to the
right ?

GO

TA 114484

Figure 25- 35 (Sheet 4 of 5)
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GO
10
® |Inspect fuel pump fuse
@ o Refer to Vol 3, chapfer 4,
para 4-9
Is fuel pump fuse OK?
11
e Replace fuse
o RReker to Vol 3 chapter 4, para
4-9 I
12
® Replace fuel pump
« Refer to Vol 3,[chapter 4, para
4-8
13
® Replace fuel pump
o Refer to Vol 3,[chapter 4, para
4-8 ‘
TA 114485 ‘
Figure 25-35 (Sheet 5 of 5)
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Symptom
6

ENGINE MANIFOLD HEATER DOES NOT WORK )

NOTE

When measuring voltage +24 volts DC
means a range of +23 to +26 volts DC

® Park truck
o Refer to TM 9~2320-209-10

@ Check engine manifold heater
ignition circuit for +24 volts DC

e Take off lead 55 at manifold
heater ignition unit

e Set MANIFOLD HEATER switch
to ON

e Set ACCESSORY switch to ON

e Set multimeter to measure +24
volts DC, Refer to test equipment
procedures index

e Put multimeter - lead on a good
ground

e Put multimeter + lead on lead
55 contact

o Read multimeter. Multimeter
should measure less than +24
volts DC

Does multimeter measure less than +24

volts DC?

GO

T™ 9-2320-209-20- 2-1

MANIFOLD

UNIT

HEATER
SWITCH

HEATER
IGNITION %%3322;3

ON MANIFOLD ¥

Figure 25- 36 ( Sheet 1 of 5)

TA 114486
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@ Repair or replace manifold heater

e Refer to Vol 3, chapter4, para
4-15, 4-16 and 4-17

N\t @ Check for +24 volts DC to manifold
heater switch

e Put lead 55 back on manifold
heater ignition unit

o Take off both leads 55 from manifold
heater switch

ON MANIFOLD
HEATER SWITCH

e Put multimeter - lead on a good
ground

e Put multimeter + lead on one lead
55 contact. Read multimeter

e Put multimeter + lead on other
lead 55 contact. Read multimeter

o If multimeter measures +24 volts DC
on one lead 55 and zero volts on
other lead 55 go to step 5

o If multimeter measures zero volts on
both leads 55 go to step 8

GO TA 114487

25-980 Figure 25-36 (Sheet 2 of 5)



T™ 9-2320-209- 20- 2-1

GO

| 77\

ol |~

@ Check for +24 volts DC through A4
manifold heater switch

(

e Put lead 55 that measured + 24 ‘\
vo!fs back on manifold heater ON MANIFOLD
switch terminal HEATER SWITCH
-
e Put muitimeter - lead on a good
ground I

e Put multimeter + lead on other

manifold heater switch terminal '
o Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC? -i: /

@ Replace manifold heater switch

® Refer to Vol 3, chapter 7, para
7-64

-\
~

@ Replace lead 55 between manifold
heater switch and manifold heater
ignition unit

TA 114488

Figure 25-36 (Sheet 3 of 5) 25- 281
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From step 4

8
O! Check ACCESSORY switch for +24

volts DC

o Take off ACCESSORY switch from
instrument panel. Refer to Vol 3,
chapter 7, para 7-15

o Take off lead 55 from ACCESSORY
switch

e Put lever back on ACCESSORY
switch

LEAD
55 CONTACT

ACCESSORY
SWITCH

e Put multimeter - lead on a good
ground

o Put multimeter + lead on ACCESSORY
switch lead 55 contact

o Read multimeter. Multimeter

should measure +24 volts DC

" Does multimeter measure less than
+24 volts DC?

@ @ @ Repair or replace front harness
o Tell direct support maintenance

GO TA 114489

Figure 25-36 (Sheet 4 of 5)
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GO

T™ 9-2320- 209- 20- 2-1

SERY,

@0@@

PQ

'& 0 @ ((@11-

@® Check both leads 11 for +24 volts DC
e Put lead 55 back on ACCESSORY

switch

o Take off both leads 11 from
accessory switch

e Put multimeter ~ lead on a good

ground

ACCESSORY
SWITCH

e Put multimeter + lead on one lead
11 contact. Read multimeter

e Put multimefer + lead on other
lead 11 contact

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC
on both Iead 11 contacts?

Figure 25-36 (Sheet 5 of 5)

[

11

@ Repair or replace front harness

e Tell direct support maintenance

12

® Replace ACCESSORY switch

e Refer to Vol 3, chapter 7, para
7-15

TA 114490
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Symptom
37YP

NO 24-VOLT EQUIPMENT WORKS)

NOTE

When measuring voltage + 24 volts DC
means a range of + 23 to + 26 volts DC

@® Park truck
o Refer to TM 9-2320-209-10

NOTE. LOCATIONS

3| WILL VARY WITH
DIFFERENT VAN
- BODY MODELS
f e
2 Ca
@ Check power supply into van () 0 ~ 7
W X,
o Take off lead 37 from circuit (((,' ~

breaker on van body
e Set multimeter to measure
VAN BODY
+24 volts DC, Refer to test HQRNESS
equipment procedures index
e Put multimeter + lead on lead
37
e Read multimeter. Multimeter
should measure +24 volts DC

LEAD 38
OR 400

VAN BODY
WALL

N

T Sam | CIRCUIT
* * | BREAKER

Does multimeter measure +24 volts DC?

FROM
BATTERIES

GO TA 114491

' - 3
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o Tell direct support maintenance

LEAD 38

OR 400
4
@® Check for +24 volts DC at circuit
breaker

\ "' S ,‘/
e Put lead 37 back on circuit \ J
breaker h‘\ : - -

o Take off lead 38 or 400 from circuit

breaker

e Put multimeter - lead on a good gétF{E?ALQgR 4 ° -a_ @& _©
ground —
o Put multimeter + lead on circuit
breaker terminal
o Read multimeter. Multimeter -
should measure +24 volts DC \ = /
N —

Does multimeter measure +24 volts DC?

]

;
p
(
. -
<]
g g
e o
- 0
o
< @
o— -
w
~ o
o
E 5
o}
~
-
d

GO TA 114492
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GO VAN BODY

O_. HARNESS

6 RECEPTACLE

® Check lead 38 or 400 for +24 volts
DC

e Put lead 38 or 400 back on
circuit breaker

e Take lead 38 or 400 off van body
harness receptacle

e Put multimeter - lead on a good
ground

e Put multimeter + lead on lead 38

. or 400

o Read multimeter. Multimeter

should measure +24 volts DC

LEAD 38
OR 400

Does multimeter measure +24 volts DC?

@ Repair or replace lead 38 or 400

e Refer to Vol 3, chapter 7,
para 7-16

@® Repair or replace van body harness

e Tell direct support maintenance

TA 114493
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Symptom

38
( 24 VOLT DOME LIGHTS DO NOT WOR@

|

NOTE

When measuring voltage +24 volts DC
means a range of +23 to +26 volts DC

@ Park truck
e Refer to TM 9-2320-209-10

R O

@® Check lamp and socket assembly and
clean

o Take off lamp socket assembly

from rn:“nn. Refer to \/n'

3
3, ¢hapter 18, para 18-65

° Clean and tighten lamp socket
assembly.
PUf n new IGmD IF nECESSGrV

e Set dome light swnfch to ON

Does lamp stay off?

|

GO

Figure 25-38 (Sheet 1 of 7)

T™ 9-2320-209- 20- 2-1

—
M

D
7 /)

LEAD 90

A/LEAD38
LAMP
SOCKET

ACCCAMRDI V

\L(\//
Lo

TA 114494
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M
ee A _| @ Troubleshooting completed
YE NO @ r
I ) .’ o Put lamp socket assembly back in

ceiling
e Refer to Vol 3, _chapter 18, para
18-65

e Troubleshooting completed

I NOTE: LOCATIONS

MAY VARY WITH

24-VOLT
DIFFERENT VAN BODY
DOME LIGHTS MODELS

o< o~
P N QA NN T AIDALUT
mewuii

AL & VUL W

- 0 =

® Check dome light socket for a good @'
i

ground

e Set 24 volt dome light switch to OFF
e Take lead 90 from socket terminal
90
e Place jumper wire from socket
terminal 90 fo a good ground
e Set 24 volt dome lights switch

DOME LIGHT

CWITOW
OTVLI Wi

to ON
1 _ _ _ssll _£rreM
IS lamp sTill ofT ¢ i JUMPER
WIRE
. = DOME 24.VOLT DOME
I LIGHT LIGHT SWITCH
1 - G
@ Repai | lead 90
e Ir Or replace lea
YES NO Pd P

e Set 24 volt dome light switch to OFF
e Repair or replace lead 90, Refer to
Vol 3, chapter—18, para 18-65

TA 114495

Figure 25-38 (Sheet 2 of 7)
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GO

6
O& Check for +24 volts DC to dome lamp

socket assembly

Set 24 volt dome light switch to OFF
Take off jumper wire from socket
terminal 90

Put lead 90 back on socket terminal
90

Take lead 38 off socket terminal 38
Set 24 volt dome light switch to ON

T™ 9-2320- 209- 20- 2-1

n_

Set multimeter to measure +24 volts
DC. Refer to test equipment
procedures index

Put muitimeter - lead on a good
ground

Put muitimeter + lead on fead 38
contact

.Read multimeter. Multimeter

should measure +24 volts DC

DC?

Does multimeter measure less than +24 volts

i )

A ("]g“h
OFF ON )

\
24-VOLT DOME
LIGHT SWITCH

_ C.oMmMA ___tr ¥v_ ___ I1*_ Lo __..°%2_L 1.
® O€T 44 VOIT gome ignr swircn 10
e Replace dome lamp socket. Refer to

® Replace dome lamp socket

Vol 3, chap¥er18, para 18-65

TA 114496

Figure 25-38 (Sheet 3 of 7)
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GO

@ Check for +24 volts through dome light
switch

e Put lead 38 back on dome light
socket assembly

o Take off lead 38 from dome light
switch

e Put multimeter - lead on a good

- ground

e Put multimeter + lead on terminal
38 of dome light switch

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24 volts
DC?

24-VOLT
LIGHT
SWITCH

@ Repair or replace lead 38

e Set dome light switch to OFF
e Replace lead 38. Refer to

Vol 3, chapter=18, para 18-72

GO TA 114497

Figure 25-38 (Sheet 4 of 7)
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GO

® Check lead 38 from circuit breaker
for +24 volts DC

e Take off lead 38 from other
dome light switch terminal

e Put multimeter - lead on a
good ground

e Put multimeter + lead on lead
38 connector

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24 volts
DC?

ON

24 VOLT
LIGHT
SWITCH

@ Repair or replace dome light switch
@ @ e Replace dome light switch. Refer

to Vol 3, chapter8, para 18-72

GO TA 114498

Figure 25-38 (Sheet 5 of 7)
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GO

® Check for +24 volts DC through
circuit breaker

e Put both leads 38 back on dome light
switch

e Put dome light socket assembly
back in ceiling

e Take lead 38 from circuit
breaker

e Put multimeter - lead on a good
ground

‘@ Put multimeter + lead on
circuit breaker lead 38 connector
Read multimeter. Multimeter
should measure +24 volts DC

24-VOLT

Does multimeter measure less than +24 volts CIRCUIT
DC? BREAKER
13
"@® Replace lead 38
@ @ o Refer to Vol 3, chapter18, para
18-72
GO TA 114499

Figure 25-38 (Sheet 6 of 7)
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GO

@® Check for +24 volts DC
to circuit breaker

e Put lead 38 back on circuit @w@
breaker - Qo

o Take off lead 37 from circuit -3
breaker \&__+ + o)
e Put multimeter-lead on a good
ground
e Put multimeter + lead on lead
37 contact

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +24 volts DC? =

T™ 9-2320-209- 20- 2-1

LEAD 37

to batteries

para 18-69

@ Repair or replace lead 37 harness

e Refer to Vol 3, chapter 18,

breaker

para 18-69

® Replace 24 volt circuit

e Refer to Vol 3, chapter 18,

Figure 25-38 (Sheet 7 of 7)

TA 114500
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Symptom
39
QHEATER FUEL PUMP DOES NOT WORK)

L
|
|
7
S
rn

— IN
| When measuring voltage +24 volts DC

means a range of +23 to +26 volts DC

@® Park truck
o Refer to TM 9-2320-209-10

Q)
O

TA 114501

Figure 25-39 (Sheet 1 of 8)
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GO

® Check lead 25 to heater fuel pump

e Set multimeter to measure +24 volts
DC. Refer to multimeter test
procedures, test |

o Take off lead 25 at fuel pump

e Set van body heater control to ON

e Put multimeter - lead on a good
ground

e Put multimeter + lead on lead 25
contact

o Read multimeter. Multimeter should
measure +24 volts DC

Did multimeter measure less than +24
volts DC?

GO

T™ 9-2320- 209- 20- 2- 1

NOTE. LOCATION
WILL VARY WITH
DIFFERENT VAN

BODY MODELS"

HEATER
FUEL
PUMP

VAN BODY
WALL

CONVERTER

]

TA 114502

Figure 25-39 (Sheet 2 of 8)
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GO

@ Check fuel pump for ground

e Set van body heater control to OFF
e Set multimeter to measure continuity.
Refer to test equipment
procedures index
e Put multimeter ~ lead on a good
ground
e Put multimeter + lead on bare
metal of heater fuel pump
e Read multimeter. Multimeter
should measure zero ohms

® Go to step 7

Does multimeter measure zero ohms ?

CONVERTER

NO GO

TA 114503

Figure 25-39 (Sheet 3 of 8)

25-296



T™ 9-2320-209- 20- 2-1
NO GO

@ Clean and tighten ground connection of
heater fuel pump to van body

o Take off fuel pump from van body.
Refer to Vol 3, chapter 23, para
23-21

e Clean areas where pump and van
body touch

e Clean mounting screws of heater
fuel pump.

e Put heater fuel pump back on
van body. Refer to Vol 3,chapter
23, para 23-21

@ Replace heater fuel pump

e Refer to Vol 3, chapter 23,
para 23-21

TA 114504

Figure 25-39 (Sheet 4 of 8)
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From step 4

@® Check converter for +24 volts DC

o Take off lead 25 from converter
inside van

e Put multimeter - lead on a good
ground

e Put multimeter + lead on pin A
in the converter

o Read multimeter. Multimeter
should measure +24 volts DC

CONVERTER

Does multimeter measure less than t@j t@a
+24 volts DC? @)

@ Repair or replace lead 25 from converter
to heater fuel pump

e Refer to Vol 3, chapter-28, para
23-21

TA 114505

Figure 25-39 (Sheet 5 of 8)
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GO

WARNING

Only properly trained personnel should
perform test on van body 115 volt
system

The voltage present in 115 volt system
can cause severe or fatal electric

shock

@ Check circuit to power converter

e Set 115 volt power source to ON

e Put multimeter - lead on pin B
(ground) of converter

o Put multimeter + lead on pin A
of converter

o Read multimeter. Multimeter
should measure 24 volts DC

CONVERTER

GO

TA 114506

Figure 25-39 (Sheet 6 of 8)
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GO NOTE. LOCATIONS

WILL VARY WITH
DIFFERENT VAN BODY
MODELS

115 TO 24 VOLT
CONVERTER

115 VOLT
AC SOURCE
RECEPTACLE

® If multimeter measures less than +24
volts DC check power source for
15 volts AC

e Take converter power plug from
[15 volt AC power source

e Set multimeter to measure 115 volts
AC. Refer to test equipment

procedures index

o Put multimeter - lead in one
side of source receptacle

e Put multimeter + lead in other
side of source receptacle

o Read multimeter, multimeter
should measure 115 volts AC

24 VOLTS
TO HEATER
FUEL PUMP

Does multimeter measure 115 volts AC?

115 VACTO
24 V DC CONVERTER

NOTE. INPUT AND
OUTPUT TERMINALS
WILL BE DIFFERENT
ON EACH VAN BODY
MODEL VARIATION

GO TA 114507

Figure 25-39 (Sheet 7 of 8)
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&

@ Repair or replace wiring to 115
volts AC power source

T™ 9-2320- 209- 20- 2-1

()

e Put lead 25 back on converter
e Repair or replace wiring to
115 volts AC power source.
Tell direct support maintenance

12

@ Replace converter

L e Tell direct support maintenance

TA 114508

Figure 25-39 (Sheet 8 of 8) 25-301
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Symptom
40
ONE DOME LIGHT DOES NOT WORK, OTHER)

DOME LIGHTS WORK

WARNING

Only properly trained personnel should
perform test on van body 115 volt
systems

The voltage present in 115 volt system

can cause severe or fatal eleciric
shock

® Park truck»

e Refer to TM 9-2320-209-10

GO TA 114509

Figure 25-40 (Sheet 1 of 5)
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GO

® Check circuit to dome light socket
assembly

e Set dome light circuit breaker and
dome light switch to OFF

o Take dome lamp assembly from
ceiling and lamp from socket
assembly. Refer to Vol 3, ehepter
18, para 18-65

e Clean and tighten dome light
socket if necessary

e Put in new lamp

e Set circuit breaker and dome
light switch to ON

Does lamp still stay OFF?

GO

T™ 9-2320-209- 20- 2-1

DOME LIGHT
SOCKET ASSEMBLY

DOME
LIGHT
SWITCH

on LAMP

TA 114510

Figure 25-40 (Sheet 2 of 5)
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GO

DOME

SWITCH

LIGHT \ S

® Troubleshooting completed

Set dome light switch to
OFF

Put dome light socket
assembly back in ceiling

Refer to Vol 3, chapter 18,
para 18-65
Troubleshooting completed

GO

Figure 25-40 (Sheet 3 of 5)

25- 304
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o Take off dome light socket
n(cﬂmkl\l Frﬁm fﬂllInﬂ
TSI r L Wi Nt N a L]

Refer to Vol 3, chapter-18,
para 18-65

e Take off leads 700 and 705
from dome light socket
assembly

e Set multimeter to measure
115 volts AC. Refer to test
equipment procedures index

-

Set circuit breaker to ON
Set dome light switch to ON
Put multimeter - lead on

iead 700
e Put multimeter + lead on
iead 705
e Read multimeter. Multimeter
olme ] mmmniiiem T1E .ol
AMNVVUIU MEeUdVUIT 11V VOIS
AC
Does multimeter measure 115 volts AC?
-
M
\I\/

Figure 25-40 (Sheet 4 of

T™ 9-2320-209- 20- 2-1

TA 114512
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25-306

GO

5
NO @ Repair or replace van wiring
harness to light switch
N’ v
| e Tell direct support maintenance
I )

)

@ Replace dome light socket
assembly

e Refer to Vol 3, chapter 18,
para 18-65

TA 114513

Figure 25-40 (Sheet 5 of 5)
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Symptom
41

‘ ALL DOME LIGHTS DO NOT WORK)

WARNING

Only properly trained personnel should
perform test on van body 115 volt
systems

The voltage present in 115 volt
system can cause severe or fatal
electric shock

@® Park truck
o Refer to TM-9-2320-209-10

GO

TA 114514

Figure 25-41 (Sheet 1 of 8)
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GO ,
INSIDE FRONT OF VAN
DOME LIGHT
SWITCH (115 V)
== = = -CAUTION= — = = = -
| Do not allow any leads you take off | - CIRGUIT
| to touch metal parts. The resulting | BREAKER
| short circuit can damage wiring and Pl BOX
| cause a fire |
A shock hazard is always present o °
L o S v _ _ ] 1
NOTE u
There are two types of dome light (& @
switches, The double pole single throw; .
illustrated, has a lead 700 and 705 e
connected to it. When testing other = ©
switch refer to two 705 terminals @ W
-
;S e J
'
. . DOME LIGHTS
® Chec.:k c!ome light switch for CIRCUIT
continuity BREAKER
SET TO OFF
e Set dome light switch to
OFF
e Set circuit breaker to
OFF DOME
. . LIGH
o Take off dome light switch SW,TgH
from wall. Refer to Vol
LEAD 705

3, chapter18, para 18-71

e Take off leads 700 and
705 from dome light
switch

LEAD 700

TA 114515

Figure 25-41 (Sheet 2 of 8)
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Set multimeter to check
continuity. Refer to test
equipment procedures index
test 4

Put multimeter - lead on
dome light switch lead 700
terminal screw

Put multimeter + lead on
dome light switch lead 705
terminal screw

Read multimeter. Pointer
should not move

SWITCH

Set dome light switch to ON

Put multimeter - lead on lead
700 terminal screw

Put multimeter + lead on lead
705 terminal screw

Read multimeter. Pointer should
measure zero ohms

Did both tests check out OK?

SWITCH
3
@ @ @ Replace dome light switch
‘ o Refer to Vol 3, chapter 18,
para 18-71

TA 114516

Figure 25-41 (Sheet 3 of 8)
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GO

@ Check for voltage from circuit
breaker to dome light switch

o Set multimeter to measure
115 volts AC, Refer to test
equipment procedures index
test 2

e Set circuit breaker to ON

e Put multimeter - lead on
lecd 700

e Put multimeter + lead on
lead 705

e Read multimeter. Multimeter should
measure 115 volts AC

LEAD 700

Does multimeter measure less than
115 volts AC?

® Dome light switch has probiem
that did not show in continuity
test. Replace dome light
switch

e Refer to Vol 3, chapter 18, para
18-71

TA 114517

Figure 25-41 (Sheet 4 of 8)
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GO
@l
@® Check circuit breaker for

voltage

e Put multimeter + lead on
terminal of dome lights
circuit breaker

e Put multimeter - lead on
terminal strip in circuit
breaker box. (see picture)

o Read multimeter. Multimeter
should read 115 volts AC

volts AC? CIRCUIT

oome [ [[[]| |e
Does multimeter measure less than 115 LIGHT ®
SWITCH

BREAKER s o
N
| VLl 0 S/
~ 7 ¥

————-ﬂ

@ Repair or replace lead 705

(")
YES NO

N/ N/ | o Refer to Vol 3, chapter 18, para
18-70

Q

TA 114518

Figure 25-41 (Sheet 5 of 8)
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GO
8 TERMINAL
@® Check for I15 volts AC at STRIP
circuit breaker A\
o Put multimeter - lead on S @ [
terminal strip i ﬁ e
o Put multimeter + lead on

front bottom terminal on
circuit breaker

FROM EXTERNAL
POWER SOURCE

4 WHITE LEAD
@ If multimeter measured zero volts check
incoming power source for 115 volts AC
e Put multimeter - lead on terminal N
strip
e Put multimeter + lead on black wire i ﬁ e
lead (see picture) 2 |©
e Read multimeter. Multimeter BLACK
should measure 115 volts AC LEAD S (@
0|0/ e
Does multimeter measure 115 volts AC? &1

TERMINAL
STRIP
10
Tell direct support maintenance to check
incoming power source
GO TA 114519

Figure 25-41 (Sheet 6 of 8)
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GO

@® Clean and test circuit breaker for
continuity

o Take off external power source
from van. Refer to Vol 3,
chapter.18, para 18-70

e Take off circuit breaker.

Refer to Vol 3, chapter=i8,
para 18-70

e Clean front and rear contacts

of circuit breaker. Refer to

Vol 3, chapter—18, para 18-70

e Set multimeter to measure
continuity. Refer to test
equipment procedures index

e Set circuit breaker to ON

e Put multimeter + lead on front
terminal of circuit breaker

e Put multimeter - lead on rear
terminal of circuit breaker

e Read multimeter. Multimeter
should measure less than
zero ohms

Does multimeter measure zero ohms?

GO

T™ 9-2320-209- 20- 2-1

CIRCUIT

BREAKER REAR CONTACT

e

FRONT CONTACT

Figure 25-41 (Sheet 7 of 8)

TA 114520
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GO

@ Replace circuit breaker and
hookup external power source

e Put in a new circuit
breaker. Refer to Vol 3,
chapter 18, para 18-70

e Hook up external power

source., Refer to
TM 9-2320-209-10

® Troubleshooting completed

e Put back circuit breaker

e Refer to Vol 3, chapter
18, para 18-70

e Hook up external power source.
Refer to TM 9-2320-209-10
e Troubleshooting completed

TA 114521

Figure 25-41 (Sheet 8 of 8)
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—.———— WARNING

Only properly trained personnel should I
perform test on van body 115 volt system

The voltage present in 115 volt system
can cause severe or fatal electric shock

® Park truck
e Refer to TM 9-2320-209-10

—

GO TA 118027

Figure 25-42 (Sheet 1 of 6)
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GO

CIRCUIT
BREAKER
BOX

@ Check for 115 volts AC at power
output receptacle

e Set circuit breaker to OFF

o Take off leads 700 and 702
from power outlet receptacle

e Set multimeter to measure
115 volts AC. Refer to test
equipment procedures index

NOTE. LOCATIONS
WILL VARY WITH

DIFFERENT VAN

BODY MODELS

e Set circuit breaker to ON
e Put multimeter - lead on
lead 700
‘e Put multimeter + lead on
lead 702
‘e Read multimeter. Multimeter

should measure 115 volts AC

CIRCUIT
BREAKER
BOX

Does multimeter measure less than 115
volts AC?

@ @ @ Replace power output receptacle
e Set circuit breaker to OFF
e Replace power output

receptacle. Tell direct support
maintenance

GO

TA 114522

Figure 25-42 (Sheet 2 of 6)
25- 316



GO

T™ 9-2320- 209-20-2-1

0 Check for 115 volts AC to power
outlet receptacle

e Put multimeter - lead on terminal
strip

e Put multimeter + lead on circuit
breaker

e Read multimeter. Multimeter
should measure 115 volts AC

Did multimeter measure less than 115
volts AC?

® GO to step 10

FROM EXTERNAL
POW ERISOU RCE

CIRCUIT
BREAKER
BOX

CIRCUIT
BREAKER
BOX

‘® Check for 115 volts AC at
circuit breaker

e Put loads 700 and 702 back on
power receptacle

e Put multimeter - lead on
terminal strip (see picture)

NO GO

TA 114523

Figure 25-42 (Sheet 3 of 6)
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FROM EXTERNAL
POWER SOURCE

CIRCUIT
BREAKER
BOX

25-318

If multimeter measured zero volts
check incoming pewer source for
115 volts AC

e Put multimeter - lead on terminal
strip

e Put multimeter + lead on black wire
lead

e Read multimeter. Multimeter
should measure 115 volts AC

Does multimeter measure 115 volts AC?

Tel | direct support maintenance to
check incoming power source

@ Replace circuit breaker

e Take off external power
source from trailer

e Replace circuit breaker.
Refer to Vol 3, ¢hapter
18, para 18-70

TA 114524

Figure 25-42 (Sheet 4 of 6)



From

step 6

Clean and test circuit breaker for
continuity

e Take off externa | power source
to van. Refer to
TM 9-2320-209-10

Clean front and rear terminals
of circuit breaker. Refer to
Vol 3, Chapter 18] para 18-70

set mu ltimeter to measure
continuity. Refer to test
equipment procedures index

e Set circuit breaker to ON

T™ 9-2320- 209-20-2-1

REAR
TERMINAL

CIRCUIT
BREAKER

o Put multimeter + lead on front
terminal of circuit breaker

o Put multimeter - lead on rear
terminal of circuit breaker

e Read mu | timeter. Multi meter
should measure zero ohms

Does mu lﬁmefer measure zero ohms?

GO

“PT

FRONT
TERMINAL

TA 114525

Figure 25-42 (Sheet 5 of 6)
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GO

@ Replace circuit breaker and
hookup external power source

e Put in a new circuit breaker.
Refer to Vol 3, chapter 18,
para 18~70

e Hook up external power
source. Refer to

™ 9-2320-209-10

@ Troubleshooting completed

e Put back circuit breaker.
Refer to Vol 3, chapter,
18, para 18-70

e Hook up external power source.
Refer to TM 9-2320-209-10

e Troubleshooting completed

TA 114526

Figure 25-42 (Sheet 6 of 6)
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Symptom

43
NO POWER AVAILABLE WHEN CIRCUIT BREAKER IS TURNED ON)

WARNING

Only properly trained personnel should
perform test on 115 volt AC systems

The voltage present in 115 volt system
cause severe or fatal electric shock

@® Park truck
o Refer to TM 9-2320-209-10

® Check for 115 volts AC at circuit
breaker

e Set circuit breaker to ON

e Set multimeter to measure 115
volts AC, Refer to test
equipment procedures index

e Put multimeter - lead on terminal
strip

e Put multimeter + lead on front
bottom terminal of circuit breaker

e Read multimeter. Multimeter

should measure 115 volts AC ClRCUlT/
BREAKER
BOX

FROM EXTERNAL
POWER SOURCE

Does multimeter measure 115 volts AC?

oy
i

GO

TA 114527

Figure 25-43 (Sheet 1 of 4)
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FROM EXTERNAL
POWER SOURCE

BLACK

CIRCUIT |!
BREAKER <o
BOX

@® Check for 115 volts AC from

incoming source

o Put multimeter - lead on terminal
strip
e Put multimeter + lead on black

. .
wire connactinn
VY Il W Wil el iwi

e Read multimeter. Multimeter

should measure 115 volts AC

Does multimeter measure 115 volts AC?

YES
) g

8 .« T A

. .
incoming power source

m @ Replace circuit breaker
V

o Take off incoming power
source from van

e Replace circuit breaker.
Refer to Vol 3, chapferi8,
para 18-70

TA 114528

Figure 25-43 (Sheet 2 of 4)
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GO

® Clean and check circuit breaker

.« e REAR
for continuity TERMINAL
e Take off power source to van
e Take off circuit breaker from
circuit breaker box. Refer to CIRCUIT
Vol 3, chapter8, para 18-70 BREAKER
e Clean front and rear terminals

of circuif breaker., Refer to
Vol 3, chapter=18, para 18-70
e Set circuit breaker to ON FRONT

TERMINAL

e Set multimeter to measure
continuity. Refer to test
equipment procedures index

e Put multimeter - lead on rear
terminal of circuit breaker

e Put multimeter + lead on
front terminal of circuit
breaker

® Read multimeter. Multimeter
should measure zero ohms

Does multimeter measure more
than zero ohms?

GO TA 114529
Figure 25-43 (Sheet 3 of 4)
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GO

@ Replace circuit breaker and hook
up external power source

e Put in a new circuit breaker.
Refer to Vol 3, chapter=18,
para 18-70

e Hook up external power source.
Refer to TM 9-2320-209-10

@ Troubleshooting completed

e Put back circuit breaker. Refer
to Vol 3, chapter 18, para 18-70

e Hook up external power source.

Refer to TM 9-2320-209-10

TA 114530

Figure 25-43 (Sheet 4 of 4)
25-324



T™ 9-2320- 209- 20- 2- 1

r—l———— WARNING

Only properly trained personnel should I

perform test on 115 volt system

The voltage present in 115 volt system
can cause severe or fatal electric shock

Park truck
e Refer to TM=-9-2320~209~10

R O R—

TA 114531

Figure 25-44 (Sheet 1 of 5)
25- 325
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GO

@® Check circuit to ventilator blower

e Set circuit breaker to OFF
e Take off two leads from blower
e Set circuit breaker to ON

e Set multimeter to measure 115
volts AC. Refer to test
equipment procedures indeéx

e Put multimeter - lead on one
blower lead

e Put multimeter + lead on other
blower lead

® Read multimeter. Multimeter
should measure 115 volts AC

Does multimeter measure 115 volts AC?

FROM EXTERNAL
POWER SOURCE

CIRCUIT
BREAKER
BOX

VAN BODY
HARNESS CIRCUIT

BREAKER

VENTILATOR
BLOWER

@® Check for 115 volts AC at cireuit
breaker

e Set circuit breaker on ON

e Put multimeter - lead on terminal
strip

e Put multimeter + lead on front
bottom terminal of circuit
breaker

o Read multimeter. Multimeter
should measure 115 volts AC

Does multimeter measure 115 volts AC?

NO GO

TA 114532

Figure 25-44 (Sheet 2 of 5)
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NO GO

@® Check for 115 volts AC from incoming

source

e Put multimeter - lead on terminal
strip

e Put multimeter + lead on black
wire connection

e Read multimeter. Multimeter
should measure 115 volts AC?

'FROM EXTERNAL
POWER SOURCE

Does multimeter measure 115 volts AC?

CIRCUIT
BREAKER
BOX

@ Tell direct support maintenance to check
incoming power source

® Replace circuit breaker

e Take off incoming power source
from van
e Replace circuit breaker. Refer

to Vol 3, chapter 18, para 18-70

NO GO TA 114533
Figure 25-44 (Sheet 3 of 5)
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NO GO

@® Clean and check circuit breaker
for continuity

e Take off power source from

van
?EF?IGINAL e Take off circuit breaker from

circuit breaker box. Refer to

Vol 3, chopter18, para 18-70
e Clean front and rear terminals of

CIRCUIT circuit breaker
BREAKER

e Set circuit breaker to ON

FRONT
TERMINAL

e Set multimeter to check
continuity. Refer to test
equipment procedures index

e Put multimeter - lead on rear
terminal of circuit breaker

e Put multimeter + lead on front
terminal of circuit breaker

e Read multimeter. Multimeter
should measure zero ohms

TS 209-20-734

Does multimeter measure more than zero ochms?]

NO GO TA 114534
Figure 25-44 (Sheet 4 of 5)
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From step 4 NO GO

@ Replace circuit breaker and hook
up external power source

e Put in a new circuit breaker.
Refer to Vol 3, chapter 18,
para 18-70

e Hook up external power source.

Refer to TM 9-2320-209-10

@ Repair or replace wiring harness
to blower

e Tell direct support maintenance

@ Replace ventilator blower

e Set circuit breaker to OFF
e Replace ventilator blower. Refer
to Vol 3, chapter18, para 18-74

TA 114535
Figure 25-44 (Sheet 5 of 5)
25- 329
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Symptom
45

HOT WATER PERSONNEL HEATER DEFROSTER OPERATES IN
"HI" POSITION ONLY

NOTE

When measuring voltage +24 volts DC
means a range of +23 to +26 volts DC

o | Park truck
e Refer to TM 9-2320-209-10

® Test heater blower system

e Set heater switch in "LO"
position

e Set multimeter to measure
+24 volts DC. Refer to test
equipment procedures
index

e Put multimeter - lead on
a good ground

o Put multimeter + lead on
"LO" contact on rear
of switch

o Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
volts DC?

HEATER

CONTROL
SWITCH INSTRUMENT

PANEL
GO

TA 114536

Figure 25-45 (Sheet 1 of 12)
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@® Test "HI" terminal for voltage

e Leave heater control switch
set to "LO"

e Put multimeter -~ lead on
a good ground

e Put multimeter + lead on
"HI" contact on rear
of switch

o Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure +12 to +18
volts DC?

HEATER
CONTROL ¥
SWITCH

® Go to Step 11

® Replace hedter resistor

e Refer to Vol 3, chapten 23,
para 23-19

NO GO TA 114537
Figure 25- 45 (Sheet 2 of 12)
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NO GO

6

@ Test heater control switch when
set to "HI" for +24 volts DC

o Set heater contro! switch to
IlHlll

o Put multimeter - lead on a
good ground

e Put multimeter + lead on "HI"
terminal on rear of switch

e Read multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure +24 volts DC?

HEATER
CONTROL
SWITCH

@ Replace heater control switch

o Refer to Vol 3, chapter 23,
para 23-17

NO GO
Figure 25-45 (Sheet 3 of 12)

TA 114538
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HEATER
BLOWER

LOW SPEED
RESISTOR

T™ 9-2320- 209- 20- 2- 1

NO GO

@ Test blower motor

Take off lead from heater

control switch at the

blower motor

Set heater control switch to "LO"
Put multimeter - lead on a

good ground

Put multimeter + lead on

contact of lead removed

from blower motor

Read multimeter. Multimeter should
measure +12 to +18 volts DC

HEATER KIT
CIRCUIT BREAKER

Does multimeter measure +12 to +18 volts
DC?

HEATER
CONTROL
SWITCH

® Replace lead from heater control
switch to blower motor

o Refer to Vol 3,
para 23-20

r 23,

@ Replace blower motor

e Refer to Vol 3, chapter 23,
para 23-20

TA 114539

Figure 25-45 (Sheet 4 of 12)
25- 333



T™ 9-2320- 209- 20- 2-1

From step 4

CIRCUIT
BREAKER TO
CONTROL
SWITCH

® Check for voltage from batteries
through heater control switch

o Take off circuit breaker to
control switch cable from
center terminal of heater
control switch
e Put multimeter - lead on a
good ground
e Put multimeter + lead in
contact of cable
® Read multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure +24 volts DC?

GO

Figure 25-45 (Sheet 5 of 12)

25-334

) CIRCUIT
BREAKER

HEATER
CONTROL
SWITCH
IIH I "
POSITION

TA 114540
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@ Test heater control switch when
set to "HI"

e Put circuit breaker to control
switch cable back on center
contact of heater control
switch

e Set heater control switch to
"HI 11

e Put multimeter - lead on a
good ground

e Put multimeter + lead to "HI"
contact on rear of switch

e Read multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure +24 volts DC?

HEATER
CONTROL “HI”
SWITCH POSITION

TS 209-20-821

@® Go to step 18

@ Replace heater control switch

e Refer to Vol 3, chapter 22,
para 22-17

NO GO
Figure 25-45 (Sheet 6 of 12)

TA 114541
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NO GO

LOW SPEED
RESISTOR

HEATER KIT
CIRCUIT BREAKER

HEATER
BLOWER

HEATER
CONTROL
SWITCH

25-336

15

@® Test blower motor

o Take off lead from heater
control switch to blower
motor at blower motor

e Put multimeter ~ lead
on a good ground

e Put multimeter + lead
on contact of lead
removed from blower
motor

® Read multimeter. Multimeter should

measure +24 volts DC

Does multimeter measure +24 volts DC?

Repair or replace lead from
heater control switch to blower
motor

e Refer to Vol 3, %er 23,
para 23-20

® Replace blower motor

o Refer to Vol 3, chapter 23,
para 23-20

Figure 25-45 (Sheet 7 of 12)
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From step 13

™ 9-2320-209- 20- 2-1

:

(=
ol

Check for +24 volts DC to heater
kit circuit breaker

contact of heater control switch
Take off lead from "Y" connector
to heater kit circuit breaker at
heater kit circuit breaker

Put multimeter - lead on a good
ground

Put multimeter + lead on contact
of lead to circuit breaker

Read multimeter. Multimeter
shouid measure +24 voits DC

volts DC?

¢ N N——

\\ ” KeaeenT

\\ CABLE

\/’ﬁ\\
i@‘ﬁ;«&\

HEATER KIT ‘
CIRCUIT
BREAKER

{

]

]
/

TA 114543

Figure 25-45 (Sheet 8 of 12)
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GO

@® Replace heater kit circuit breaker

e Refer to Vol 3, chapter 7,
para 7-16

@ Check lead from truck circuit
breaker to "Y" connector

e On engine side of firewall
take off lead from vehicle
circuit breaker to "Y"
‘connector at "Y" connector

e Put multimeter - lead on
a good ground

e Put multimeter + lead
on contact of lead from
vehicle circuit breaker

e Read multimeter. Multimeter
should measure +24 volts DC

KIT CIRCUIT
/ BREAKER CABLE

Does multimeter measure less than +24
volts DC?

HEATER KIT
CIRCUIT BREAKER

GO

TA 114544
Figure 25-45 (Sheet 9 of 12)
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® Repair or replace "Y"
connector lead

e Refer to Vol 3, chagfer 7,
para 7-16

@® Check lead from truck circuit
breaker to "Y" connector

e Put "Y" connector lead back
on contact of heater kit
circuit breaker

e Take off truck circuit breaker
to "Y" connector lead at
truck circuit breaker

e Put multimeter - lead on a

good ground

Put multimeter + lead on
contact of truck circuit
breaker :
Read multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure less than +24
volts DC?

1

GO

TRUCK

CIRCUIT
PiiA—"”’—BREAKER

TA 114545

Figure 25-45 (Sheet 10 of 12)
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@ Repair or replace lead from truck
circuit breaker to "Y" connector

e Refer to Vol 3, l%{er 7,
para 7-16

x
10 "o
Qr -
foc0 e
brvid 0K
1000 % oy .
s)

@® Check lead from front harness
to circuit breaker —_—

orF

! ]
N

0 0
+

@ —

e Put lead from truck circuit
breaker to "Y" connector
back on truck circuit
breaker and "Y" connector

o Take off front hamess lead
from other contact of truck
circuit breaker

e Put multimeter - lead on
a good ground

e Put multimeter + lead on
front hamess lead contact

® Read mplﬁmeter. Multimeter should
measure +24 volts DC

TO BATTERIES

Does multimeter measure +24 volts DC?

[

GO

TA 114546

Figure 25-45 (Sheet 11 of 12)
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NO @ Repair or replace front harness from
batteries to vehicle circuit breaker

I | e Tell direct support maintenance
I (26)
VES @ Replace vehicle circuit breaker
N e Refer to Vol 3, chapter 7,
| para 7-16

TA 114547

Figure 25-45 (Sheet 12 of 12)
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Symptom

"°( HOT WATER PERSONNEL HEATER DEFROSTER OPERATES IN)
1LO" POSITION ONLY

J
.

When measuring voltage +24 volts DC
means a range of +23 to +26 volts DC

o\
@ Park truck TO’ Mmsmumem
o Refer to TM 9-2320-209-10 HEATER PANEL
MOTOR ‘\\\\\ /[:jijj§§§
Hi r\
@.l HEATER
@® Check for +24 volts to heater CONTROL

SWITCH

switch
e Set heater switch to "HI"
o Set multimeter to measure )

+24 volts DC. Refer to test \

equipment procedures
index

e Put multimeter - lead on a
good ground

e Put multimeter + lead on

BT amntnct an ran
i LUTNnuGT Ui ol

| f\F
heater switch
Read multimeter. Multimeter

should measure +24 volts DC

®

Does multimeter measure +24 volts DC? v

-

TA 114548

Figure 25-46 (Sheet 1 of 16)
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GO

® Check for voltage from batteries
through heater control switch

e Take off circuit breaker to
control switch cable from
center contact of heater
control switch
o Put multimeter - lead on
a good ground
e Put multimeter + lead in
contact of cable
e Read multimeter. Multimeter should
measure +24 volts DC

" CIRCUIT
BREAKER TO

Does multimeter measure +24 volts DC?

HEATER

c
HEATER POSITION BREAKER

CONTROL
SWITCH

NO GO
Figure 25-46 (Sheet 2 of 16)

TA 114549
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NO GO

@ Test heater control switch when
set to "Hi"

e Put circuit breaker to control
switch cable back on center

® Gotostep 14 contact of heater control
switch

e Set heater control switch
fO llHilI

FIREWALL e Put multimeter - lead on
a good ground

e Put multimeter + lead to
"Hi" contact on rear of
switch

o Read multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure +24 volts DC ?

|
POSITION

HEATER
CONTROL
SWITCH

NO GO
Figure 25-46 (Sheet 3 of 16)

TA 114550
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NO GO

|l

@ @ Replace heater control switch
e Refer to Vol 3, chapter 23,
para 23~17

i o

I ( \ I @® Test blower motor

e Take off lead from heater
control switch to blower
motor at blower motor

e Put multimeter - lead on
a good ground

e Put multimeter + lead on

cantmct of land ramavad

r from blower motor
g&fﬁi? glg;EAKER e Read multimeter. Multimeter should
measure +24 volts DC
LOW Does multimeter measure +24 volts DC?
SPEED ||
RESISTOR HEATER
CONTROL
MAINT ALY

A AARA IR

O . N S N A B

Figure 25-46 (Sheet 4 of 16)
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HEATER KIT
CIRCUIT BREAKER

LOW
SPEED
RESISTOR

HEATER
CONTROL

HEATER
BLOWER
MOTQOR

NO GO

@ Repair or replace lead from heater
control switch to blower motor

o Refer to Vol 3, chapter23,

para 23-20

para 23-20

® Replace blower motor

o Refer to Vol 3, chapter23,

@ Test blower motor

o Take off lead from heater

control switch to blower
motor at blower motor

e Put multimeter - lead
on a good ground

o Put multimeter + lead on
contact of lead removed
from blower motor

measure +24 volts DC

o Read multimeter. Multimeter should

Does multimeter measure +24 volts DC?

NO GO

Figure 25-46 (Sheet 5 of 16)

25- 346
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KIT
CIRCUIT
BREAKER
CABLE

HEATER
KIT
CIRCUIT
BREAKER

e i St

B
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NO GO

@ Repair or replace lead from heater
control switch to blower motor

e Refer to Vol 3, chopter 23,
para 23-20 and 23-17

Replace blower motor

o Refer to Vol 3, chapter 23,
para 23-20

Check for +24 volts DC to heater
kit circuit breaker

e Puf circuit breaker to control
switch cable back on center
terminal of heater control
switch

o Take off lead from "Y"
connector to heater kit
circuit breaker at heater
kit circuit breaker

e® Put multimeter - lead on
a good ground

e Put multimeter + lead
on contact of lead to
circuit breaker

e Read multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure less than +24
volts DC?

NO GO

TA 114553

Figure 25-46 (Sheet 6 of 16)
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NO GO

@® Replace heater kit circuit breaker

o Refer to Vol 3, chapter 7,
para 7-16

uYH

CONNECTOR ® Chack lead from truck circuit

breaker to "Y" connector

® On engine side of firewall
take off lead from truck
circuit breaker to "Y"
connectfor

e Put multimeter - lead on
a good ground

o Put multimeter + lead on
terminal of lead from
truck circuit breaker

e Read multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure less than +24
volts DC?

NO GO

TA 114554

Figure 25-46 (Sheet 7 of 16)
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NO GO

@ Repair or replace "Y" connector
lead

e Refer to Vol 3, chapter 7,
para 7-16

CIRCUIT
BREAKER

® Check lead from truck circuit
breaker to "Y" connector

e Put "Y" connector lead back
on contact of heater kit
circuit breaker

e Take off truck circuit breaker
to "Y" connector lead at truck
circuit breaker

e Put multimeter - lead on a
good ground

e Put multimeter + lead on
terminal of truck circuit
breaker

e Read multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure less than +24
volts DC?

NO GO TA 114555

Figure 25-46 (Sheet 8 of 16)
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NO GO

Repair or replace lead from truck
circuit breaker to "Y" connector

o Refer to Vol 3, chapter 7,
para 7-16

@® Check lead from front harness
to circuit breaker

e Put lead from truck circuit

TO BATTERIES breaker to "Y" connector
back on truck circuit
breaker and "Y" connector

o Take off front harness lead
from other terminal of
truck circuit breaker

e Put multimeter - lead on
a good ground

e Put multimeter + lead on
front harness lead contact

o Read multimeter. Multimeter should
measure +24 volts DC

TRUCK
CIRCUIT
BREAKER

Does multimeter measure +24 volts DC?

NO GO

TA 114556

Figure 25-46 (Sheet 9 of 16)
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NO GO

L

)

21)
® Repair or replace front harness from
NO batteries to vehicle circuit breaker

o Tell direct support maintenance

(

®
— S - it

® Replace truck circuit breaker

e Refer to Vol 3, chagfer 7,
para 7-16

TA 114557

Figure 25-46 (Sheet 10 of 16) 95.351
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From step 4
HEATER KIT
CIRCUIT BREAKER
HEATER
CONTROL
SWITCH
LOW
SPEED
RESISTOR
23

@® Test blower motor

o Take off lead from heater
control switch to blower
motor at blower motor

e Put multimeter - lead
on a good ground

e Put multimeter + lead on
contact of lead removed
from blower motor

e Read multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure +24 volts DC?

GO
Figure 25-46 (Sheet 11 of 16)

TA 114558
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O)

@ Repair or replace lead from heater
control switch to blower motor

e Refer to Vol 3, chapter23,
para 23-20 and 23-17

" @ Replace blower motor

e Refer to Vol 3, chapter23, A e

para 23-20 KIT
CIRCUIT
BREAKER
CABLE

I NES

[ @ Check for +24 volts DC to heater HEATER
. o . KIT
kit circuit breaker CIRCUIT
BREAKER

e Put circuit breaker to control
switch cable back on center
terminal of heater control
switch

e Take off lead from "Y"
connector to heater kit
circuit breaker at heater
kit circuit breaker

e Put multimeter - lead on
a good ground

e Put muitimeter + iead
on contact of lead to
circuit breaker

e Read multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure less than +24
volts DC?

o

-
s

TA 114559
Figure 25-46 (Sheet 12 of 16)
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GO

@ Replace heater kit circuit breaker

e Refer to Vol 3, chapter 7,
para 7-16

@ Check lead from truck circuit oy
breaker to "Y" connector CONNECTOR

e On engine side of firewall
take off lead from truck
circuit breaker to "Y"
connector

e Put multimeter - lead on
a good ground

e Put multimeter + lead on
terminal of lead from
truck circuit breaker

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
volts DC?

GO TA 114560
Figure 25-46 (Sheet 13 of 16)
25- 354
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GO

l (29)
( \ I ( \ I ® Repair or reploce “Y” connector
\/CC NI

NO
TES lead

e Refer to Vol 3,[chapier 7,
para 7-16

CIRCUIT

)\
01 ® Check lead from truck circuit
breaker to “Y” connector

¢ Put “Y” connector lead back
on contact of heater kit
circuit breaker

¢ Take off truck circuit breaker
to “Y” connector lead at truck
circuit breaker

o Put multimeter - lead on a
good ground

o Put multimeter + lead on
terminal of truck circuit
breaker

« Read multimeter.Multimeter should
measure +24 volts DC

Does mu | timeter measure less than +24
volts DC?

GO

TA 114561
Figure 25-46 (Sheet 14 of16)
25- 355
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GO

31

® Repair or replace lead from truck
] circuit breaker to “Y” connector
o Refer to Vol 3,[chapter 7,
para 7-16

32

TO BATTERIES
® Check lead from front harness

to circuit breaker TRUCK
. . CIRCUIT
¢ Put lead from truck circuit BREAKER

breaker to “Y” connector
back on truck circuit
breaker and “Y” connector
e Take off front harness lead
from other terminal of
truck circuit breaker
o Put multimeter - lead on
a good ground
o Put multimeter + lead on
front harness lead contact
o Read mu ltimeter. Multi meter shoul
measure more than +24 volts DC

Does multimeter measure +24 volts DC?

GO

TA 114562
Figure 25-46 (Sheet 15 of 16)
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GO
(33)
® Repair or replace front harness
from batteries to truck circuit
breaker
e Te | | direct support maintenance
( 34 )
@ ® Replace truck circuit breaker
« Refer to Vol 3 [chapter 7,

para 7-16

TA 114563

Figure 25-46 (Sheet 16 of 16)
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Symptom
47

HOT WATER HEATER BLOWER DOES NOT OPERATE IN EITHER
BLOWER SWITCH POSITION

NOTE

When measuring voltage +24 volts DC
means a range of +23 to +26 volts DC

® Park truck

e Refer to TM 9-2320-209-10

TA 114564

Figure 25-47 (Sheet 1 of 11)
25-358



GO
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@ Check for voltage from batteries
through heater control switch

e Take off circuit breaker to conirol
switch cable from center contact

of heater control switch
Put multimeter - lead on a
good ground

Put multimeter + lead in contact

of cable

Read multimeter. Multimeter should

measure +24 volts DC

CIRCUIT
BREAKER TO
CONTROL

SWITCH

Does multimeter measure +24 volts DC?

GO

Figure 25-47 (Sheet 2 of 11)

~ | POSITION

HEATER KIT
CIRCUIT
BREAKER

HEATER
CONTROL
SWITCH
IIHIII

TA 114565

25-359
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@ Test heater control switch when
set is "HI"

e Put circuit breaker to control
switch cable back on center
contact of heater control

switch

e Set heater control switch
to IIH'II

e Put multimeter - lead on a
good ground

e Put multimeter + lead to
"HI" contact on rear of
switch

o Read multimeter. Multimeter should
measure +24 volts DC

HEATER Does multimeter measure +24 volts DC?
CONTROL  ~H|” POSITION

SWITCH

- NO GO

TA 114566

Figure 25-47 (Sheet 3 of 11)
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NO GO

@ Replace heater control switch

o Refer to Vol 3, chapter 23, para
23-17

NO GO TA 114567

Figure 25-47 (Sheet 4 of 11)
25-361
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LOW NO GO
SPEED
RESISTOR 6

@® Test blower motor

o Take off lead from heater
control switch to blower
_ HEATERKIT motor at blower motor
" CIRCUIT BREAKER e Put multimeter - lead on a
good ground
e Put multimeter + lead on
contact of lead removed
from blower motor
e Read multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure +24 volts DC?

HEATER

CONTROL
SWITCH

HEATER
BLOWER
MOTOR

NO GO

TA 114568

Figure 25-47 (Sheet 5 of 11)
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NO GO

—
]

@ Repair or replace lead from

7
NO 1 . .1 e 1 s LA
P hearer contro! swirch ro biower
motor

I e Refer to Vol 3, chaprem23,
l para 23-20 and 23-17

W o
o Refer to Vol 3, chapten 23,

I para 23-20

Figure 25-47 (Sheet 6 of 11)
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From step 4

@ Check for 24 volts DC to heater
kit of circuit breaker

Put circuit breaker to control
switch cable back on center
terminal of heater control
switch

Take off lead from "Y"

‘connector to heater kit

circuit breaker at heater

kit circuit breaker

Put multimeter - lead on a

good ground

Put multimeter + lead on

contact of lead to heater

kit circuit breaker

Read multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure less than +24
volts DC?

25-364

Figure 25-47 (Sheet 7 of 11)

KIT CIRCUIT
BREAKER

HEATER KIT
CIRCUIT
BREAKER

TA 114570
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GO

TM 9-2320-209-20-3-1

10

@® Replace heater kit circuit breaker

o Refer to Vol 3, chapter7, para
7-16

@® Check lead from truck circuit
breaker to "Y" connector

e On engine side of firewall
take off lead from truck
circuit breaker to "Y"
connector at "Y" connector

e Put multimeter - lead on a
good ground

e Put multimeter + lead on
terminal of lead from truck
circuit breaker

o Read multimeter. Multimeter should

measure +24 volts DC

IIYII
CONNECTOR

Does multimeter measure less than +24
volts DC?

TA 114571

Figure 25-47 (Sheet 8 of 11)
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@ Repair or replace "Y" connector
lead
e Refer to Vol 3, chopter 7,
para 7-16

® Check lead from vehicle circuit
breaker to "Y" connector

e Put "Y" connector lead back
on terminal of heater kit
circuit breaker

o Take off truck circuit breaker + o
to "Y" connector lead at
circuit breaker

e Put multimeter - lead on a
good ground

o Put multimeter + lead on
terminal of truck circuit
breaker

e Read multimeter. Multimeter should
measure 24 volts DC

TRUCK
CIRCUIT
?REAKER

Does multimeter measure less than +24
volts DC?

GO TA 114572
Figure 25-47 (Sheet 9 of 11)
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@ Repair or replace lead from
vehicle circuit breaker to
"Y' connector

e Refer to Vol 3, chapter 7,
para 7-16

@® Check lead from front harness to
circuit breaker

e Put lead from truck circuit
breaker to "Y" connecter
back on truck circuit breaker
and "Y" connector

e Take off front harness lead from
other terminal of truck circuit
breaker

e Put multimeter - lead on a
good ground

e Put multimeter + lead on
front harness lead contact

e Read multimeter. Multimeter should
measure +24 volts DC

TO BATTERIES

Does multimeter measure +24 volts DC?

GO

TA 114573

Figure 25-47 (Sheet 10 of 11) 25.367
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VN

S

16 )
7N @ Repair or replace front harness from
NO batteries to truck circuit breaker

e Tell direct support maintenance

)

]

® Replace truck circuit breaker

e Refer to Vol 3, chapter 7, para
7-16

TA 114574

Figure 25-47 (Sheet 10 of 11)
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I
-
=
-—f
m
—-— XD
o
m
P
wn
®)
Zz
Z
m
[ pan
=
=

TER DOES NOT TURN OFF WHEI\N

N Y,

NOTE
When measuring voitage +24 volts DC
means a range of +23 to +26 volts DC

-——4

)

@® Park truck
® Refer to TM 9-2320-209-10

—

©
O

TA 114575

Figure 25-48 (Sheet 1 of 3)
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GO

@® Check for bad heater control
switch or shorted leads

Set heater control switch
to "OFF"

Set multimeter to measure
+24 volts DC. Refer to

test equipment procedures:

index, test 1

Put multimeter ~ lead on
a good ground

Put multimeter + lead on
"LO" contact of heater
switch. Read multimeter
Put multimeter + lead on
"HI" contact of heater
switch. Read multimeter

HEATER
CONTROL

SWITCH

Did multimeter measure +24 volts DC on
either contact?

25-370

GO

Figure 25-48 (Sheet 2 of 3)

TA 114576
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™ 9-2320-209-20-2-1

@ Check for crossed wires at heater
controls switch or corrosion between
terminals

NO

o Clean or repair s necessary.
Refer to Vol 3, chapter23,
para 23-17

77\
4 )

@ Replace heater control switch

e Refer to Vol 3, chepfet 23,
| para 23-17

Figure 25-48 (Sheet 3 of 3) TA 114577
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Symptom

49
ONLY ONE CONTROL BOX WILL OPERATE THE HEATER
FUEL PUMP

NOTE

When measuring voltage +24 volts DC
means a range of +23 to +26 volts DC

® Park truck |
e Refer to TM 9-2320-209-10

GO
Figure 25-49 (Sheet 1 of 9) TA 114578
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GO

@ Check voltage from power plant
heater control box

e Make sure the lead from power
plant heater control box to
fuel pump is clean and tightly
connected

e Turn on control box

e If control box still won't work
shut it off

e Take off lead from control box
to fuel pump at power plant
heater control box

e Turn on heater control box

e Set multimeter to measure +24
volts DC. Refer to test
equipment procedures index

e Put multimeter - lead on good
ground

e Put multimeter + lead on terminal
"A" of control box connector

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24
volts DC?

GO

T™ 9-2320- 209- 20- 2- 1

POWER PLANT
HEATER
CONTROL BOX

PERSONNEL
HEATER
CONTROL
BOX

HEATER
FUEL
PUMP

@ Repair or replace lead between
power plant heater control box
and fuel pump

e Tell direct support
maintenance

TA 114579

Figure 25-49 (Sheet 2 of 9)

25-373
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GO

® Check voltage through power plant
heater control box

e Put lead from control box to fuel
pump back on control box

o Take off lead 400 from emergency
switch to power plant heater
control box at control box

e Put multimeter - lead on a good
ground

e Put multimeter + lead on contact
of lead 400 removed from control
box

o Read multimeter. Multimeter
should measure +24 volts DC

Did multimeter measure less than
+24 yolts DC?

POWER PLANT
HEATER
CONTROL BOX

TS 209-20-835

@ Replace power plant heater control
box

o Tell direct support
maintenance

TA 114580

Figure 25-49 (Stieet 3" of" 9)

25-374
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GO

EMERGENCY
SWITCH

> X0
LEAD 400 g}ﬁ o
TERMINAL Y olam

® Check lead 400 from emergency
switch to power plant heater
conirol box for +24 volts DC

e Put lead 400 back on at control
box

e Put multimeter - lead on a
good ground

e Put multimeter and lead on
emergency switch terminal
for lead 400

o Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than
+24 volts DC?

PLANT

HEATER 4 LEAD 400

CONTROL //

BOX g .
()

Q)

Y Q)

&

@ Repair or replace lead 400 from
emergency switch to power plant
heater control box

e Tell direct support maintenance

GO
Figure 25-49 (Sheet 4 of 9)
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GO

fom

PERSONNEL
HEATER
CONTROL

BOX /

® Check for +24 volts in lead from
fuel pump to personnel heater
control box

o Take off lead from fuel pump
to personnel heater control box
at control box and turn control
box on

e Put multimeter - lead on a
good ground

o Put multimeter + lead in
terminal "A" of control box
connector

. ® Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than
+24 volts DC?

=2

J
7

@ Repair or replace lead from fuel

pump to personnel heater control
box

o Tell direct support maintenance

GO

TA 114582

R - i, - a o~

25.375 Figure 25-49 (Sheet 4 of 9)
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® Check for +24 volts through
personnel heater control box

Put lead from fuel pump to
personnel heater control box
back on at contro! box

Take off lead 400 from personnel
heater control box

Put multimeter - lead on a good
ground

Put multimeter + lead on contact
of lead 400

Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than
+24 volts DC ?

(==

GO

LEAD 400

PERSONNEL
HEATER CONTROL
BOX

R

@ Repair or replace personnel heater
control box

e Tell direct support maintenance

Figure 25-49 (Sheet 6 of 9)
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GO

12

® Check lead 400 from personnel
heater control box for +24 volts

DC

e Put lead 400 back on control
box

e Put multimeter - lead on a good
ground

e Put multimeter + lead on lead
400 terminal of emergency
switch

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than +24

volts DC?

13

GO

EMERGENCY
SWITCH

LEAD 400
TERMINAL

PERSONNEL
HEATER
CONTROL BOX

@ Repair or replace lead 400 from
emergency switch to personnel
heater control box

e Tell direct support maintenance

TA 114584

Figure 25-49 (Sheet 7 of 9)
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GO
FROM TRUCK
CIRCUIT BREAKER
® Check voltage through heater EMERGENCY

control box SWITCH

e At emergency switch take off lead
from truck circuit breaker

e Put multimeter - lead on a good
ground

e Put multimeter + lead on lead 400
terminal of emergency switch that
contains lead from front harness

e Read multimeter. Multimeter should
measure +24 volts DC

Does multimeter measure +24 volts DC?

Figure 25-49 (Sheet 8 of 9)

™ 9-2320-209- 20- 2-1

TA 114585

25-379
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N N 8

7~
(15)
77\ B Donnls lace harn

NO w N\epair or rep IGrness rrom
truck circuit breaker to emergency
switch

e Tell direct support maintenance

(1)

@ Replace emergency switch

i

o Tell direct support maintenance

TA 114586
Figure 25-49 (Sheet 9 of 9)
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Symptom

50
NEITHER CONTROL BOX WILL OPERATE THE
HEATER FUEL PUMP

NOTE

When measuring voltage +24 volts
DC means a range of +23 to
+26 volts DC

® Park truck
o Refer to TM 9-2320-209-10

GO

TA 114587

Figure 25-50 (Sheet 1 of 11)
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GO

POWER PLANT
HEATER
CONTROL BOX

@ Check for +24 volts DC at heater
fuel pump

®
\PERSONNEL

HEATER
CONTROL BOX

e Take off lead from both control
boxes to heater fuel pump at the
fuel pump

e Set control boxes to ON

e Set multimeter to measure
+24 volts DC, Refer to test
equipment procedures index

e Put multimeter ~ lead on a good
ground

o Put multimeter + lead on lead
contact. Read multimeter.
Multimeter should measure

+24 volts DC HEATER
FUEL
Does multimeter measure +24 volts DC? PUMP
GO TA 114588

Figure 25-50 (Sheet 2 of 11)
25-382
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GO

® Check for good ground at heater
fuel pump

® Set multimeter to check continuity,

PERSONNEL POWER PLANT Refer to test equipment procedures
HEATER HEATER index
CONTROL BOX CONTROL BOX ® Put multimeter - |eqd on a

good ground

® Put multimeter + lead on bare
metal of fuel pump housing

® Read multimeter, Multimeter
should measure zero ohms

Does multimeter measure zero ohms?

® Goto step 7

NO GO
Figure 25-50 (Sheet 3 of 11)

25-383
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NO GO

)
_
()

@ Clean and tighten ground
NO connections between pump
and truck. Put lead from
conirol boxes to fuel pump
back on fuel pump

E

~ O

® Replace heater fuel pump

o Refer to Vol 3, chdpfer23,
para 23-21

TA 114590

Figure 25-50 (Sheet 4 of 11)
25-384
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From Step 4
7
@ Check voltage through power EMERGENCY
plant heater control box SWITCH

o Put lead from control box to
fuel pump back on fuel pump

o Take off lead 400 from emergency
switch to power plant heater
control box at control box

o Put multimeter - lead on a
good ground

e Put multimeter + lead on contact
of lead 400 removed from
control box

o Read multimeter. Multimeter
should measure +24 volts DC

POWER PLANT
HEATER
CONTROL BOX

Does multimeter measure less than
+24 volts DC?

® Replace power plant heater
control box

e Tell direct support maintenance

GO TA 114591

Figure 25-50 (Sheet 5 of 1i)
25-385
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GO

) FROM TRUCK
CIRCUIT BREAKER
@ Check lead 400 from emergency
switch to power plant heater
control box for +24 volts DC

EMERGENCY
SWITCH

e Put lead 400 back on at control
box

e Put multimeter - lead on a good
ground

o Put multimeter + lead on
emergency switch terminal for
fead 400

o Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than

+24 volts DC?

10

@ Repair or replace lead 400 from
emergency switch to power planf

heater control box

e Tell direct support maintenance

GO : TA 114592
Figure 25-50 (Sheet 6 of 11)
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1
HEATER )

CONTROL
BOX

PERSONNEL ‘ SR

® Check for +24 volts in lead

from fuel pump to personnel heater
control box

o Take off lead from fuel pump
to personnel heater control box
at control box and furn control
box on

e Put multimeter - lead on a
good ground

e Put multimeter + lead in
terminal "A" of control box

e Read multimeter. Multimeter
should measure +24 volts DC

Does multimeter measure less than
+24 volts DC?

GO

12

' @® Repair or replace lead from
fuel pump to personnel

heater control box

e Tell direct support maintenance

Figure 25-50 (Sheet 7 of 11)

TA 114593

25-387
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GO

13

@ Check for +24 volts through

personnel heater control box

Put lead from fuel pump

to personnel heater control
box back on at control

box

Take off lead 400 from
personnel heater control

box

Put multimeter - lead on

a good ground ‘

Put multimeter + lead

on terminal of lead 400
Read multimeter. Multimeter
should measure +24 volts DC

Did multimeter measure less than

+24 volts DC?

GO

25- 388

PERSONNEL
HEATER
CONTROL

@ Repair or replace personnel
heater control box

e Tell direct support maintenance

Figure 25-50 (Sheet 8 of 11)




GO

® Check lead 400 from personnel
heater control box for +24 volts DC

Put lead 400 back on control box
Put multimeter - lead on a

good ground

Put multimeter + lead on lead
400 terminal of emergency switch
Read multimeter. Muitimeter
shou Id measure +24 volts DC

k Does multimeter measure less than

GO
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EMERGENCY
SWITCH

LEAD 400
TERMINAL

PERSONNEL
HEATER @ /1/
Ca \ CONTROL BOX ¥

(-

LEAD 400

. Repair or replace lead 400 from

emergency switch to personnel
heater control box

e Te | | direct support maintenance
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GO

FROM TRUCK
CIRCUIT BREAKER

EMERGENCY
SWITCH

® Check voltage through heater
control box

e At emergency switch takeoff
lead from truck circuit breaker

o Put multimeter - lead on a
good ground

o Put multimeter + lead on contact
of lead from truck circuit breaker

o Read mu ltimeter. Mu ltimeter
should measure +24 volts DC

Does mu ltimeter measure +24 volts DC?

GO

TA 114596

Figure 25-50 (Sheet 10 of 11)
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@ Repair or replace harness from
@ truck circuit breaker to emergency
switch

ell direct suppori maintenance

e

-
1

7\
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® Repair or replace emergency

switch
e Tell direct support maintenance
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THE METRIC SYSTEM AND EQUIVALENTS

LINEAR MEASURE

1 Centimeter = 10 Millimeters =0.01 Meters= 0.3937 Inches
1 Meter= 100 Centimeters= 1000 Mi Il imeters = 39.37 Inches
1Kilometer=1000 Meters= 0.621 Miles

WEIGHTS
1 Grom '0.001 Kilograms 1000 Milligrums 0.035 QOunces

1 Kilogrom =1000 Grams =2.2 Lb
1 Metric Ton =1000 Kilograms =1 Megagram =1.1 Short Tons

SQUARE MEASURE_

15q Centimeter= 100Sq Mi 1 1 imeters= 0.1 55 Sq Inches
15 Meter= 10,000 SqCentimeters= 10.76 Sq Feet
1 SqKilometer= 1,000,000 SqMeters= 0.386 Sq Miles

CUBIC MEASURE

1 Cu Centimeter =1000 c. Millimeters =0.06 Cu inches
1 C. Meter =1,000,000Cy centimeters =35.31 C. Feet

LIQUID MEASURE

1 Milliliter =0.001 Liters 0.0338 Fluid Dunces
1 Liter=1000 wmilliliters

TEMPERATURE

5/9 ¢F - 32) =°C

=33.82Fluid ounces

9/5 co +32=F°

APPROXIMATE CONVERSION FACTORS
TO CHANGE 10 MUL I PLY BY
Inches . . . . . . . . . . Centimeters. . . . . . 2.540
Feet . . . . . . . . . . . Meters . . . . . . . . 0.305
Yards . . . . . . . . . . Meters . . . . . . . . 0.914
Miles . . . . . . . . . . Kilometers . . . . . . 1.609
Square Inches . . . . . , Square Centimeters . . 6.451
Square Feet . . . . . . , Square Meters. . . . . 0.093
Square Yards. . . . . . . Square Meters . . . . . 0.836
Square Miles. . . . . . . Square Kilometers . . . . 2.590
Acres . . . . . . . . . . Square Hectometers . 0.405
Cubic Feet. . . . . . . . Cubic Meters . . . . : : 0028
Cubic Yards . . . . . . . Cubic Meters . . . . .. 0.765
Fluid Ounces. . . . . . . Milliliters, . . . . ,. 29.573
Pints . . . . . ., . . . . Liters . . . . . . . ().473
Quarts. . . . . . . . . . Liters . . . . .. © 1 0946
Gallons . . . . . . . . . Liters . . . . P 3.785
Ounces . . . . . . . . . . Grams . . . . . . . . , : 28.349
Pounds . . . . . . . . . . Kilograms. . . . . . . . 0454
Short Tons. . . . . . . . Metric Tons. . . . . . . 0907
Pound-Feet. . . . , . . . Newton-Meters . . . . . 1.356
Pounds per Square Inch. . Kilopascals. . . . . : 6.895
Miles per Gallon. . . . , Kilometers per Liter . . 0425
Miles per Hour. . , . . , Kilometers per Hour. . . 1609
TO CHANGE T0 MULTIPLY BY
Centimeters . . . . . . . lInches 0.394
Meters . . . . . . . . . . Feet . ...3.280
Meters . . . . . . . . . . Y&rds. .+ .+ o+ . . « .+ 1.094
Kilometers. . . . . . . . Miles. . . . . .. . .. 0.621
Square Centimeters. . . . Square Inches. . . . . . 0.155
Square Meters . . . . . . Square Feet. . . . . . . 10.764
Square Meters . . . . . . Square Yards . . . . . . 1.196
Square Kilometers . . . . Square Miles . . . . . . 0.386
Square Hectometers. . . , Acres . ..2 . . . .. . 2.471
Cubic Meters. . . . . . . Cubic Feet . . . . . . . 35.315
Cubic Meters. . . . . . . Cubic Yards. . . . . . . 1.308
Milliliters . . . . . . , Fluid Ounces . . . . . . 0.034
Liters . . . . . . . . . . Pints . . . _ . . . ...2. 113
Liters . . . . . . . . . . Quarts . . . . . . .. . 1,057
Liters . . . . . . . . . . Gallons. . . . . . . . . 0.264
Grams . . . . . - . . . . Ounces . . . . . . . .. 0.035
Kilograms . . . . . . . . Pounds . . . . . . . . . . 2.205
Metric Tons . . . . . . . Short Tons . . . . . . . 1.102
Newton-Meters . . . . . , Pound-Feet , . . . . . . 0.738
Kilopascals .” . . . . . . Pounds per Square Inch . 0.145
Kilometers per Liter. . . Miles per Gallon . . . . 2.354
Kilometers per Hour . . . Miles per Hour . . . . . 0.621

212° Fahrenheitis equivalent to 100° Celsius
909 Fahrenheit 1S equivalent to 32.2° Celsius

320 Fahrenheit 1s eguivalent to 0° Celsius

rA089991
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