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WARNING

EXHAUST GASES CAN BE DEADLY

Exposure to exhaust gases produces symptoms of headache, dizziness, loss of mus-
cular cent rol, apparent drew siness, and coma. Permanent brain damage or death can
result from severe exposure.

Carbon monoxide occurs in the exhaust fumes of fuel burning heaters and internal
combusion engines, and becomes dangerously concentrated under conditions of in–
adequate ventilation. The following precautions must be observed to insure the safety
of personnel whenever fuel burning heater(s) or engine of any vehicle is operated for
maintenance purposes or tactical use.

Do not operate heater or engine of vehicle in an enclosed area unless it is adequately
ventilated.

Do not idle engine for long periods without maintaining adequate ventilation in per-
sonnel compartments.

Do not drive any vehicle with inspection plates or cover plates removed unless neces-
sary for maintenance purposes.

If exposed, seek prompt medical attention for possible delayed onset of acute lung
congestion. Administer oxygen if available.

The best defense against exhaust gas poisoning is adequate ventilation.

WARNING

Serious or fatal injury to personnel may result
if the following instructions are not complied with.

Use extreme care when removing radiator cap, especially when temperature gage shows
above 180°F.

Always wear leather gloves when handling winch cable. Never allow cable to slip
through hands. Do not operate winch with less than four turns of cable on drum.

Do not drive truck until the low air pressure warning buzzer is silent and the air
pressure gage shows at least 65 PSI. This is the minimum pressure required for safe
braking action.

Do not use hand throttle to drive the vehicle.

Do not park truck with front transmission gearshift level in gear.

When used to carry flammables, explosives, or other hazardous material, equip truck
with a. fire extinguisher.

If your vehicle class number is greater than the bridge class number, your vehicle is
too heavy for the bridge; DO NOT CROSS.
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WARNING - Cont

Dry cleaning solvent is flammable. Do not use near an open flame. Keep a fire
extinguisher nearby when solvent is used. Use only in well-ventilated places.
Failure to do this may result in injury to personnel and damage to equipment.

Eye shields must be worn when using compressed air. Eye injury can occur if eye
shields are not worn.

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.
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TROUBLESHOOTING
ORGANIZATIONAL LEVEL

5-TON, 6X6, M39 SERIES TRUCKS
(MULTIFUEL)

Model NSN without Winch NSN with Winch

Chassis M40A2C 2320-00-969-4114
M61A2 2320-00-055-9264 2320-00-965-0321
M63A2 2320-00-226-6251 2320-00-285-3757

Truck, Cargo M54A2 2320-00-055-9266 2320-00-055-9265

M54A2C 2320-00-926-0874 2320-00-926-0874
M55A2 2320-00-073-8476 2320-00-055-9259

Truck, Dump M51A2 2320-00-055-9262 2320-00-055-9263

Truck, Tractor M52A2 2320-00-055-9260 2320-00-055-9261

Truck, Wrecker, M543A2 2320-00-055-9258
Medium

*This manual together with TM 9-2320-211.20-1, 10 December 1980; TM 9-2320-211-20-2-1,
10 December 1980; TM 9-2320-211-20-3-1, 10 December 1980 and TM 9-2320-211-20-3-2, 10
December 1980 supersedes so much of TM 9-2320-211-20, 1 June 1973 as pertains to
multifuel vehicles including all changes.
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REPORTING OF ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this manual. If you find any mistakes or if you know
of a way to improve the procedure, please let us know. Mail your letter,
DA Form 2028 (Recommended Changes to Publication and Blank Forms) , or
DA Form 2028-2 located in the back of this manual direct to: Commander,
U.S. Army Tank Automotive Materiel Readiness Command, ATTN: DRSTA-
MB, Warren, Michigan 48090. A reply will be furnished to you.
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CHAPTER 27

ELECTRICAL SYSTEM TROUBLESHOOTING SUMMARY

27-1. GENERAL . This chapter gives a summary of troubleshooting procedures given
in chapter 26, for the Electrical System.

27-2. PROCEDURES. The summary in this chapter covers all fault symptoms found in
the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshooting
procedure. The summary procedures are based on the “what-to-do” portions of the
detailed procedures and do not include the “How-to-do-it” instructions. Warnings,
cautions, and notes are given where needed.

NOTE

All references to TM 9-2320-211-10
apply to the 10 Series only.
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(starrer TROUBLE )

Symptom _j

( sraRTER 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

CHECK STARTER SYSTEM CIRCUIT
FOR BURNED, BROKEN, LOOSE
OR DIRTY LEADS AND CONNECTORS

ARE LEADS AND CONNECTORS OK?

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

TM 9-2320-211-20-2-2

ELECTRICAL SYSTEM - STARTER SYSTEM TROUBLESHOOTING SUMMARY

TA 116019

Figure 27-1 (Sheet 1 of 2)
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GO

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

@ STARTER MOTOR
@ BATTERY TO SOLENOID CABLE
e START SWITCH

I
e FRONT HARNESS
e@ LEAD 6
e CABLE FROM STARTER

SOLENOID TO STARTER MOTOR

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

Figure 27-1 (Sheet 2 of 2)
TA 116020
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(cHarcine SYSTEM NOT CHARGING AT PROPER RATE )

Symptom

2 CHARGING SYSTEM (25 AMP
GENERATOR) HAS TOO HIGH
OR LOW CHARGING RATE

NOTE

MAKE ALL CHARGING SYSTEM CHECKS AFTER
ENGINE RUN AND ENGINE COMPARTMENT
IS HOT

WHEN MEASURING VOLTAGE, +24 VOLTS DC
MEANS A RANGE OF +23 TO +26 VOLTS DC .

CHECK CHARGING SYSTEM
CIRCUIT FOR BURNED, BROKEN,
LOOSE OR DIRTY LEADS AND
CONNECTORS

ARE LEADS AND CONNECTORS OK ?.

REPAIR/REPLACEi TM | i TM
YES NO BAD LEAD

OR CONNECTOR

GO ,

TM 9-2320-211-20-2-2

ELECTRICAL SYSTEM - CHARGING SYSTEM TROUBLESHOOTING SUMMARY

Figure 27-2 (Sheet 1 of 2)
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GO

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

@ GENERATOR
e@ GENERATOR TO REGULATOR

CABLE
e BATTERY TO REGULATOR CABLE
@ REGULATOR

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

Figure 27-2 (Sheet 2 of 2)

TA 116022
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(_sarreries NOT CHARGING )
Symptoms.

BATTERIES GO DEAD WHEN
TRUCK IS PARKED OVER
NIGHT OR A PERIOD OF
DAYS

BATTERIES DO NOT FULLY
CHARGE OR DO NOT HOLD
A CHARGE

a

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 TERMINAL WILL CAUSE A DIRECT SHORT CIRCUIT WHICH CAN
CAUSE BURNS ON THE HAND, DAMAGED TOOLS, TRUCK ELECTRICAL
COMPONENTS AND BATTERIES. THE BATTERY CAN EXPLODE SPRAYING =
ACID AND SHARP FRAGMENTS THAT CAN CAUSE SERIOUS OR FATAL INJURIES

> NOTE

FIRST CHECK THAT ACCESSORY
SWITCH OR LIGHTS WERE NOT
LEFT ON

».
GO 6

 A

TM 9-2320-211-20-2-2

ELECTRICAL SYSTEM - BATTERY SYSTEM TROUBLESHOOTING SUMMARY

27-6

Figure 27-3 (Sheet 1 of 4)
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NO GO GO

CHECK TRUCK FOR ALTERNATOR
OR GENERATOR

DOES TRUCK HAVE AN ALTERNATOR?

CHECK BATTERY SYSTEM FOR
BURNED, BROKEN, LOOSE OR
DIRTY LEADS AND CONNECTORS

ARE LEADS AND CONNECTORS OK?

fTTM f” TM REPAIR/REPLACE
YES NO BAD LEAD OR

CONNECTOR

e@ GENERATOR OUTPUT (REVERSE
CURRENT) RELAY

e BATTERIES

|
REPAIR/REPLACE BAD PART

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

TM 9-2320- 211-20-2-2

TA 116024,

Figure 27--3 (Sheet 2 of 4)

27-7



GO

CHECK BATTERY SYSTEM FOR
BURNED, BROKEN, LOOSE OR
DIRTY LEADS AND CONNECTORS

ARE LEADS AND CONNECTORS OK?

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

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

ALTERNATOR FIELD (ROTOR)
ALTERNATOR RECTIFIER
ALTERNATOR OUTPUT
BATTERIES

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO

GO

TA 116025

TM 9-2320-211-20-2-2

Figure 27-3 (Sheet 3 of 4)
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CHECK BATTERY CABLE CLAMPS
AND TERMINALS FOR RUST, DIRTY,
CORROSION AND TIGHTNESS

CHECK OUT OK?

REPAIR/REPLACE
BAD PART

@ LOOK FOR THE FOLLOWING:

@ CRACKED BATTERY CASE
@ ELECTROLYTE LEVEL

@ USE OPTICAL ANTIFREEZE
BATTERY TESTER TO:

@ CHECK SPECIFIC GRAVITY

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

e@ ALTERNATOR/GENERATOR
@ VOLTAGE RISE
e BATTERY-GENERATOR

INDICATOR

I
-REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

Figure 27-3 ( Sheet 4 of 4)
TA 116026
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(HEADLIGHTS DO NOT LIGHT )

Symptoms

2 6 BOTH HEADLIGHTS DO
ONE HEADLIGHT DOES NOT NOT LIGHT. OTHER BLACKOUT HEADLIGHT DOES
LIGHT, OTHER TRUCK TRUCK RUNNING LIGHTS NOT LIGHT, OTHER TRUCK
RUNNING LIGHTS LIGHT LIGHT RUNNING LIGHTS LIGHT

DIRTY LEADS AND CONNECTORS

ARE LEADS AND CONNECTORS OK?

REPAIR/REPLACE(ves) (wo) ~ BAD LEAD OR
CONNECTOR

L |
CHECK HEADLIGHT SYSTEM CIRCUIT |
FOR BURNED, BROKEN, LOOSE OR

GO°
 am

TM 9-2320-211-20-2-2

ELECTRiCAL SYSTEM - LIGHTING SYSTEM TROUBLESHOOTING SUMMARY

TA 116027

Figure 27-4 (Sheet 1 of 19)
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GO

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

LIGHT SWITCH
FRONT HARNESS
HEAD LAMP
HIGH BEAM INPUT

LOW BEAM INPUT
DIMMER SWITCH
LEADS 17, 18 AND 91
LIGHT SWITCH PLUG

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO

GO

TM 9-2320-211-20-2-2

Figure 27-4 (Sheet 2 of 19)

TA 116028
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i
CHECK BLACKOUT HEADLIGHT
SYSTEM FOR BURNED, BROKEN,
LOOSE OR DIRTY LEADS AND
CONNECTORS

“ARE LEADS AND CONNECTORS OK?

[ON [TM REPAIR/REPLACE
YES NO BAD LEAD OR

CONNECTOR

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

LIGHT SWITCH
LEAD 19
BLACKOUT HEAD LAMP
LIGHT SWITCH PLUG
FRONT HARNESS

I
REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

27-12

TA 116029

Figure 27-4 (Sheet 3 of 19)



C FRONT COMPOSITE MARKER LIGHTS DO NOT LIGHT )

Symptoms

8 9

ONE OR BOTH BLACKOUT MARKER ONE OR BOTH FRONT PARKING
LIGHTS DO NOT LIGHT, OTHER LIGHTS DO NOT LIGHT, OTHER
TRUCK RUNNING LIGHTS LIGHT TRUCK RUNNING LIGHTS LIGHT

NOTE:

DO THESE PROCEDURES FOR EACH FRONT
BLACKOUT MARKER LIGHT OR FRONT PARKING
LIGHT THAT DOES NOT WORK

WHEN MEASURING VOLTAGE +24 VOLTS DC
MEANS A RANGE OF +23 TO +26 VOLTS DC

CHECK FRONT BLACKOUT MARKER
LIGHTING SYSTEM FOR BURNED,
BROKEN, LOOSE, OR DIRTY LEADS
AND CONNECTORS

ARE LEADS AND CONNECTORS OK?

GO GO

TM 9-2320-211-20-2-2

ELECTRICAL SYSTEM - LIGHTING SYSTEM TROUBLESHOOTING SUMMARY

Figure 27-4 (Sheet 4 of 19)
TA 116030
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GO GO

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

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

e@ BLACKOUT MARKER LAMP
e LEAD 20 (FRONT HARNESS)
e LIGHT SWITCH

J
REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
‘PROCEDURES, SEE SYMPTOM INDEX

CHECK FRONT PARKING LIGHT
SYSTEM FOR BURNED, BROKEN,
LOOSE, OR DIRTY LEADS AND
CONNECTORS

ARE LEADS AND CONNECTORS OK?

GO

TM 9-2320-211-20-2-2

TA 116031

Figure 27-4 (Sheet 5 of 19)
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GO

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

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

e PARKING LIGHT LAMP
e LEAD 491 (FRONT HARNESS)
e LIGHT SWITCH

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

TA 116032

Figure 27-4 (Sheet 6 of 19)

27-15



(_sToPLIGHTS DO NOT LIGHT )

Symptoms

10 " 12 13
ONE SERVICE BOTH SERVICE ONE BLACKOUT BOTH BLACKOUT
STOPLIGHT DOES STOPLIGHTS DO NOT | STOPLIGHT DOES STOPLIGHTS DO NOT
NOT LIGHT, OTHER LIGHT, OTHER TRUCK NOT LIGHT, OTHER | | LIGHT, OTHER TRUCK
STOPLIGHT RUNNING LIGHTS BLACKOUT RUNNING LIGHTS
LIGHTS LIGHT STOPLIGHT LIGHTS LIGHT

“NOTE

TWO SOLDIERS ARE NEEDED TO TROUBLESHOOT STOPLIGHT. SOLDIER
A SITS IN CAB AND WORKS CONTROLS. SOLDIER B MAKES VOLTAGE
CHECKS WITH THE MULTIMETER

WHEN, MEASURING VOLTAGE +24 VOLTS DC MEANS A RANGE OF +23 TO
+26 VOLTS DC

CHECK SERVICE STOPLIGHT CIRCUIT
FOR BROKEN, BURNED, LOOSE OR
DIRTY LEADS AND CONNECTORS

ARE LEADS AND CONNECTORS OK?

GO GO

TM 9-2320-211-20-2-2

ELECTRICAL SYSTEM - LIGHTING SYSTEM TROUBLESHOOTING SUMMARY

TA 116033

Figure 27-4 (Sheet 7 of 19)
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GO GO

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

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

e STOPLIGHT HOUSING
@ STOPLIGHT LAMP
@ REAR HARNESS

e LIGHT SWITCH
e FRONT HARNESS
e TURN SIGNAL CONTROL

ASSEMBLY
STOBPLICHT SWITCH

yin
ry

ww J ENE LENE L

CHECK BLACKOUT STOPLIGHT
CIRCUIT FOR BROKEN, BURNED,
LOOSE OR DIRTY LEADS AND
CONNECTORS

ARE LEADS AND CONNECTORS OK?

GO

TM 9-2320-211-20-2-2

Figure 27-4 (Sheet 8 of 19)
TA 116034
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GO

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

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

e BLACKOUT STOPLIGHT HOUSING
e BLACKOUT STOPLIGHT LAMP
@ REAR HARNESS

@ FRONT HARNESS
e LIGHT SWITCH
@ STOPLIGHT SWITCH

I
REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

TA 116035

Figure 27-4 (Sheet 9 of 19)
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( rear COMPOSITE MARKER LIGHTS DO NOT LIGHT )

Symptoms

15

ONE OR BOTH SERVICE } ONE OR BOTH REAR BLACKOUT
TAILLIGHT LAMPS DO NOT MARKER LIGHTS DO NOT LIGHT,
LIGHT, OTHER TRUCK OTHER TRUCK RUNNING LIGHTS
RUNNING LIGHTS LIGHT LIGHT

NOTE—

DO THESE PROCEDURES FOR EACH SERVICE
TAILLIGHT OR BLACKOUT MARKER LIGHT
THAT DOES NOT WORK

WHEN MEASURING VOLTAGE +24 VOLTS
DC MEANS A RANGE OF +23 TO +26
VOLTS DC

CHECK SERVICE TAILLIGHT CIRCUIT
FOR BROKEN, BURNED, LOOSE OR
DIRTY LEADS AND CONTACTS

ARE LEADS AND CONNECTORS OK?

GO GO

TM 9-2320-211-20-2-2

ELECTRICAL SYSTEM - LIGHTING SYSTEM TROUBLESHOOTING SUMMARY

Figure 27-4 (Sheet 10 of 19)
TA 116036
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GO GO

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

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

TAILLIGHT HOUSING
TAILLIGHT LAMP
LIGHT SWITCH
FRONT HARNESS
REAR HARNESS

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

CHECK REAR BLACKOUT MARKER
LIGHT CIRCUIT FOR BROKEN,
BURNED, LOOSE OR DIRTY LEADS
AND CONTACTS

ARE LEADS AND CONNECTORS OK?

GO

TA 116037

TM 9-2320-211-20-2-2

Figure 27-4 (Sheet 11 of 19)
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GO

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

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

e BLACKOUT MARKER LIGHT
HOUSING
BLACKOUT MARKER LAMP
LIGHT SWITCH
FRONT HARNESS
REAR HARNESS

I
REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

Figure 27-4  (Sheet 12 of 19)
TA 116038
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GO

REPAIR/REPLACE(vis) (wo) BAD LEAD OR
CONNECTOR

@ USE MULTIMETER AT ONE OF THE
FOLLOWING TO FIND FAULT

@ TURN SIGNAL LAMP
e TURN SIGNAL LAMP HOUSING
e FRONT HARNESS —

e REAR HARNESS
e TURN SIGNAL CONTROL

ASSEMBLY
e FLASHER
e LIGHT SWITCH

;

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
ie lo a? al ek oS > Fe Crr CAs PNM fern re«s

FRUCEVUREDS, SFE OYMPIUM INUVEA

TM 9-2320-211-20-2-2

TA 116047,

Figure 27-5 (Sheet 2 of 4)
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GO

REPAIR/REPLACE(ves) | (no) BAD LEAD OR
CONNECTOR

@ LOOK FOR FAULT AT ONE OF
THE FOLLOWING:

e LAMP HOUSING
e LIGHT SWITCH
e@ FRONT AND/OR REAR

HARNESS |
@ GENERATOR/ALTERNATOR
e@ BATTERY

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO

GO

GO

GO

Figure 27-4 (Sheet 14 of 19)

TM 9-2320-211-20-2-2

TA 116040
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@
)

=@
)

NOTE
SHORT LAMP LIFE IS CAUSED BY
GENERATING VOLTAGE THAT IS TOO
HIGH, LOOSE LAMP HOUSINGS OR
MOUNTINGS. LOOSE LAMP HOUSINGS
OR MOUNTINGS VIBRATE, WHICH
BREAK LAMP FILAMENTS

CHECK LAMP HOUSINGS AND
MOUNTINGS FOR LOOSENESS

ARE LEADS AND CONNECTORS OK?

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

@ TROUBLESHOOT AND FIND PROBLEM
AT ONE OF THE FOLLOWING:

GENERATOR
ALTERNATOR
PESSIN ATOR
ROVUULAPOR

D TROUBLESHOOTING
CEE CVAADTOVAA INIDEY
JL FEA PENLZL A

TM 9-2320-211-20-2-2

Figure 27-4 (Sheet 15 of 19)
TA 116041

27-24



GO

NOTE

WHEN MEASURING VOLTAGE, +24
VOLTS DC MEANS A RANGE OF +23
TO +26 VOLTS DC

r
CHECK LIGHTING SYSTEM CIRCUIT
OF LIGHTS AFFECTED FOR BROKEN,
BURNED, LOOSE OR DIRTY LEADS
AND CONNECTORS

ARE LEADS AND CONNECTORS OK?

REPAIR/REPLACE(ves) © BAD LEAD OR
CONNECTOR

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

e@ FRONT HARNESS
e@ REAR HARNESS
e LIGHT SWITCH

I
REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

TA 116042

Figure 27-4 (Sheet 16 of 19)
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(_ TRAILER LIGHTS/STOPLIGHTS DO NOT LIGHT )
Symptoms:

20
ONE OR MORE TRAILER LIGHTS

ONE OR MORE TRAILER SERVICE DO NOT LIGHT (EXCEPT SERVICE
OR BLACKOUT STOPLIGHTS DO AND BLACKOUT STOPLIGHTS).
NOT LIGHT. ALL OTHER TRUCK ALL OTHER TRUCK RUNNING
RUNNING LIGHTS LIGHT LIGHTS LIGHT

WHEN MEASURING VOLTAGE +24
VOLTS DC MEANS A RANGE OF +23
TO +26 VOLTS DC

‘NOTE-

TWO SOLDIERS ARE NEEDED TO DO
THIS TROUBLESHOOTING. SOLDIER
A SITS IN THE CAB AND WORKS
CONTROLS, SOLDIER B MAKES VOLTAGE
CHECKS WITH THE MULTIMETER

CHECK SERVICE OR BLACKOUT SYSTEM
CIRCUITS FOR BROKEN, BURNED,
LOOSE OR DIRTY LEADS AND
CONNECTORS

ARE LEADS AND CONNECTORS OK?
[

GO GO

TM 9-2320-211-20-2-2

ELECTRICAL SYSTEM - LIGHTING SYSTEM TROUBLESHOOTING SUMMARY

TA 116043

27-26

Figure 27-4 (Sheet 17 of 19)



GO GO

| REPA IR/REPLACE(vss) (no) BAD LEAD OR |
CONNECTOR

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

LAMP HOUSING
TRAILER CONNECTOR CABLE
TRUCK RECEPTACLE
TRAILER WIRING

i
~ REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES. SEE SYMPTOM INDEX

NOTE

DO THESE STEPS FOR EACH TRAILER
LIGHT THAT DOES NOT LIGHT

GO

TM 9-2320-211-20-2-2

Figure 27-4 (Sheet 18 of 19)
TA 116044
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GO

CHECK TRAILER LIGHT SYSTEM
CIRCUIT OF LIGHTS THAT DO NOT
LIGHT FOR BROKEN, BURNED,
LOOSE OR DIRTY LEADS AND
CONNECTORS

ARE LEADS AND CONNECTORS OK?

|
| REPAIR/REPLACE(ves) (wo) BAD LEAD OR

CONNECTOR

a |
@ USE MULTIMETER AT ONE OF THE

FOLLOWING TO FIND FAULT:

LAMP HOUSING
TRAILER CONNECTOR CABLE |
TRUCK RECEPTACLE
TRAILER WIRING

I
REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE. SYMPTOM INDEX

TM 9-2320-211-20-2-2

TA 116045

Figure 27-4 (Sheet 19 of 19)
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DO NOT LIGHT OR FLASH SLOWLY
(sweet ASSEMBLY DIRECTIONAL SIGNAL LAMPS

Symptoms

22 23

ONE CONTROL NO CONTROL ASSEMBLY
ASSEMBLY DIRECTIONAL DIRECTIONAL SIGNAL
SIGNAL LAMP LAMPS LIGHT, OTHER
DOES NOT LIGHT TRUCK LAMPS LIGHT

OF +23 TO +26 VOLTS DC

NOTE

WHEN CHECKING VOLTAGE +24 VOLTS DC MEANS A RANGE

WHEN EMERGENCY FLASHER
OR TURN SIGNAL LAMPS
ARE SELECTED, LAMPS DO
NOT FLASH OR FLASH AT
SLOW AND UNEVEN RATE

CHECK CONTROL ASSEMBLY DIREC-
TIONAL SIGNAL SYSTEM CIRCUIT
FOR BURNED, BROKEN, LOOSE OR
DIRTY. LEADS AND CONNECTORS

ARE LEADS AND CONNECTORS OK?

GO

TM 9-2320-211-20-2-2

ELECTRICAL SYSTEM - DIRECTIONAL SYSTEM TROUBLESHOOTING SUMMARY

Figure 27-5 (Sheet 1 of 4)
TA 116046
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GO

REPAIR/REPLACE(vis) (wo) BAD LEAD OR
CONNECTOR

@ USE MULTIMETER AT ONE OF THE
FOLLOWING TO FIND FAULT

@ TURN SIGNAL LAMP
e TURN SIGNAL LAMP HOUSING
e FRONT HARNESS —

e REAR HARNESS
e TURN SIGNAL CONTROL

ASSEMBLY
e FLASHER
e LIGHT SWITCH

;

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
ie lo a? al ek oS > Fe Crr CAs PNM fern re«s

FRUCEVUREDS, SFE OYMPIUM INUVEA

TM 9-2320-211-20-2-2

TA 116047,

Figure 27-5 (Sheet 2 of 4)
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Cturn SIGNAL INDICATOR LAMPS DO NOT FLASH )
Symptoms ; |

25 | 26 |

[tu RN SIGNAL INDICATORSTurn SIGNAL INDICATOR. | DO NOT WORK IN ONE OR
cau OP RECTION EL. MORE POSITIONS OF SIGNAL

ESTO : LEVER, ALL OTHER TRUCK
wcSYSTEM WORKS \ LIGHTS LIGHT

NOTE

WHEN CHECKING VOLTAGE +24 VOLTS DC MEANS
A RANGE OF +23 TO +26 VOLTS DC

@ LOOK TO FIND FAULT AT ONE
OF THE FOLLOWING:

e@ TURN SIGNAL CONTROL
ASSEMBLY

e TURN SIGNAL INDICATOR

1
REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

ELECTRICAL SYSTEM - INDICATOR SYSTEM TROUBLESHOOTING SUMMARY

TA 116048

Figure 27-5 (Sheet 3 of 4)
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GO .

@ LOOK TO FIND FAULT AT ONE
OF THE FOLLOWING:

e TURN SIGNAL CONTROL
ASSEMBLY

e CONTROL ASSEMBLY
DIRECTIONAL SIGNAL LAMP

iT
REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

27-32

Figure 27-5 (Sheet 4 of 4)
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(ONE OR MORE GAGES DO NOT WORK )

Symptoms

27 3]
BATTERY-

FUEL LEVEL TEMPERATURE OIL PRESSURE GENERATOR J ALL GAGES
GAGE DOES GAGE DOES GAGE DOES INDICATOR DO NOT
NOT WORK NOT WORK NOT WORK DOES NOT WORK

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 MEASURING VOLTAGE +24 VOLTS DC MEANS
A RANGE OF +23 TO +26 VOLTS DC

CHECK INSTRUMENT SYSTEM CIRCUIT
FOR BURNED, BROKEN, LOOSE OR
DIRTY LEADS AND CONNECTORS

ARE LEADS AND CONNECTORS OK?

GO

TM 9-2320-211-20-2-2

ELECTRICAL SYSTEM - INDICATOR SYSTEM TROUBLESHOOTING SUMMARY

Figure 27-6 (Sheet 1 of 2)
TA 116050
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GO

REPA IR/REPLACE(ves) (no) BAD LEAD OR
CONNECTOR

le USE MULTIMETER AT ONE OF THE
FOLLOWING TO FIND FAULT

@ INDICATOR GAGE
SENDING UNIT
ACCESSORY SWITCH
INSTRUMENT HARNESS
FRONT HARNESS

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX SYMPTOM INDEX

TM 9-2320-211-20-2-2

TA  116051

Figure 27-6 (Sheet 2 of 2)
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C HORN/LOW AIR WARNING BUZZER DOES NOT WORK )
Symptoms

DOES NOT WORK
HORN DOES NOT WORK | LOW AIR WARNING BUZZER |_ \

NOTE

WHEN MEASURING VOLTAGE +24
VOLTS DC MEANS A RANGE OF +23
TO +26 VOLTS DC

FOR MECHANICAL TROUBLESHOOTING
OF THE AIR HORN, REFER TO
TROUBLESHOOTING INDEX

a
CHECK HORN SYSTEM CIRCUIT
FOR BURNED, BROKEN, LOOSE,
OR DIRTY LEADS AND CONNECTORS

ARE LEADS AND CONNECTORS OK?

GO GO

TM 9-2320-211-20-2-2

ELECTRICAL SYSTEM - WARNING SYSTEM TROUBLESHOOTING SUMMARY

Figure 27-7 (Sheet 1 of 3)
TA 116052
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GO GO

REPAIR/REPLACE(ves) (wo) BAD LEAD OR
CONNECTOR

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

e HORN
CIRCUIT BREAKER
FRONT HARNESS
SOLENOID
HORN BUTTON ASSEMBLY

]
REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING ©
PROCEDURES, SEE SYMPTOM INDEX

CHECK LOW AIR WARNING SYSTEM
CIRCUIT FOR BURNED, BROKEN, LOOSE,
OR DIRTY LEADS AND CONNECTORS

ARE LEADS AND CONNECTORS OK?

GO

TM 9-2320-211-20-2-2

Figure 27-7 (Sheet 2 of 3)
TA 116053
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REPAIR/REPLACE(ves) (no) BAD LEAD OR
CONNECTOR

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

e LOW AIR WARNING BUZZER
e AIR SWITCH
e LEAD 85
e FRONT HARNESS

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX SYMPTOM INDEX

TM 9-2320-211-20-2-2

Figure 27-7 (Sheet 3 of 3)
TA 116054
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FUEL PUMP/ENGINE MANIFOLD HEATER
DOES NOT WORK .

Symptoms

34

FUEL PUMP DOES NOT WORK
ENGINE MANIFOLD HEATER
DOES NOT WORK

NOTE

WHEN MEASURING VOLTAGE +24
VOLTS DC MEANS A RANGE OF +23
TO +26 VOLTS DC

CHECK FUEL PUMP CIRCUIT FOR
‘BURNED, BROKEN, LOOSE, OR
DIRTY LEADS AND CONNECTORS

ARE LEADS AND CONNECTORS OK?

GO

TM 9-2320-211-20-2-2

ELECTRICAL SYSTEM - FUEL PUMP/ENGINE MANIFOLD HEATER
TROUBLESHOOTING SUMMARY

27-38

Figure 27-8 (Sheet 1 of 3)
TA 116055



GO GO

REPAIR/REPLACE, (ves) (wo) BAD LEAD OR
CONNECTOR

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

e@ FRONT HARNESS
REAR HARNESS
FUEL PUMP
FUSE

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

CHECK ENGINE MANIFOLD HEATER
CIRCUIT FOR BURNED, BROKEN,

LOOSE OR DIRTY LEADS AND
CONNECTORS

ARE LEADS AND CONNECTORS OK?

GO

TM 9-2320-211-20-2-2

Figure 27-8 (Sheet 2 of 3)
TA 116056
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GO

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

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

e MANIFOLD HEATER IGNITION
UNIT

e MANIFOLD HEATER SWITCH
@ ACCESSORY SWITCH

]
e LEAD 55
e MANIFOLD HEATER
e FRONT HARNESS

I
REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

27-40

Figure 27-8 (Sheet 3 of 3)
TA 116057



PERSONNEL HEATER DEFROSTER WORKS
ONE POSITION OR NOT AT ALL 5

Symptoms

36 37
HOT WATER HOT WATER
PERSONNEL PERSONNEL
HEATER HEATER
DEFROSTER DEFROSTER
OPERATES IN OPERATES IN

\ ‘HI POSITION “LO” POSITION |
\ ONLY ONLY ]

ee seeer

An

38 a 39 =

HOT WATER HOT WATER
PERSONNEL PERSONNEL
HEATER DEFROSTER HEATER DEFROSTER
DOES NOT OPERATE DOES NOT TURN

OFF WHEN SWITCH IS
IN “OFF” POSITION

iN EITHER BLOWER
SWITCH POSITION

35

NOTE

OF +23 TO +26 VOLTS DC
WHEN MEASURING VOLTAGE +24 VOLTS DC MEANS A RANGE

CHECK HOT WATER HEATER DEFROSTER
CIRCUIT FOR BURNED, BROKEN,
LOOSE OR DIRTY LEADS AND
CONNECTORS

ARE LEADS AND CONNECTORS OK?
—*

TM 9-2320-211-20-2-2

ELECTRICAL SYSTEM - HOT WATER PERSONNEL HEATER DEFROSTER
TROUBLESHOOTING SUMMARY

Figure 27-9 (Sheet 1 of 2)

TA 116058
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REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

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

@ HEATER RESISTOR
HEATER CONTROL SWITCH

HEATER KIT CIRCUIT BREAKER
LEAD FROM CONTROL SWITCH
TO BLOWER MOTOR
BLOWER MOTOR

ICANN EROA TRIICK
LLP PRIVY) PRIN

BREAKER
TRUCK CIRCUIT BREAKER
FoARIP PA MRI oe
FRYUIN DT PUARINEOO

I
@ LOOK FOR FAULT AT ONE OF THE

FOLLOWING

e@ CROSSED WIRES AT HEATER
CONTROL SWITCH

@ CORROSION BETWEEN
TERMINALS

REPAIR/REPLACE BAD PART

Htl
Wioe 

MM
 

e

"Y" CONNECTOR LEAD
CIRC

NOTE: FOR DETAILED TROUBLESHOOTING
, PROCEDURES, SEE SYMPTOM INDEX SYMPTOM INDEX

TM 9-2320-211-20-2-2

Figure 27-9 (Sheet 2 of 2)
TA 116059
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(ox OR BOTH HEATER CONTROL BOXES Pots )(ox WORK
Symptoms: :

[ on LY ONE CONTROL BOX NEITHER CONTROL cox |[ on OPERATE THE WILL OPERATE THE
HEATER FUEL PUMP HEATER FUEL PUMP

NOTE
WHEN MEASURING VOLTAGE +24 VOLTS DC MEANS
A RANGE OF +23 TO +26 VOLTS DC

CHECK WINTERIZATION KIT CIRCUIT
FOR BURNED, BROKEN, LOOSE, OR
DIRTY LEADS AND CONNECTORS

ARE LEADS AND CONNECTORS OK ?

GO

TM 9-2320-211-20-2-2

ELECTRICAL SYSTEM - WINTERIZATION KIT TROUBLESHOOTING SUMMARY

Figure 27-10 (Sheet 1 of 2)
TA 116060
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GO

REPAIR/REPLACEOn Orr
CONNECTOR

@ USE MULTIMETER TO FIND FAULT
IN ONE OF THE FOLLOWING:

e@ LEAD BETWEEN POWER PLANT
HEATER CONTROL BOX AND
FUEL PUMP

@ POWER PLANT HEATER CONTROL
BOX

e@ LEAD 400 (EITHER ONE)
e@ LEAD FROM FUEL PUMP TO

PERSONNEL HEATER CONTROL
BOX

@ PERSONNEL HEATER CONTROL
BOX

l
e EMERGENCY SWITCH
@ FRONT HARNESS
@ HEATER FUEL PUMP

I
REPAIR/REPLACE BAD PART

‘NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE TROUBLESHOOTING

TM 9-2320-211-20-2-2

TA 116061

Figure 27-10 (Sheet 2 of 2)
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TM 9-2320-211-20-2-2

CHAPTER 28

ELECTRICAL SYSTEM SUPPORT DIAGRAMS

28-1. GENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in chapter 26. Table 3-1 is a complete listing of all support
diagrams used in this manual.

28-1



HAZARD
WARNING
POSITION

RIGHT TURN \
*\

LEFT TURN

460——

B. O. MARKER, .
TURN AND
PARK LIGHT

\

TRAILER
INTERCONNECTING

461

461

B. O. MARKER,
TURN AND
PARK LIGHT

CABLE

DIRECTIONAL (_ JB
SIGNAL T
CONTROL UNIT 22- SERVICE STOP,

460} TURN AND B.O.
E }+22-460 ap. TAILLIGHT

C +22-461 461
HH KA

FB 22-
D +22 . 460
G +460-461— GRD

= B F-461— CBA
A +460

FLASHER TRAILER
SOLID RECEPTACLE
STATE —~

3 eo 22-460-+ J
460 e—— 22.461- B

oo ae: -224 C 461

460-4614 J -

LIGHT _@— 22:
SWITCH 461

SERVICE STOP,
TURN AND B. O.
TAILLIGHT

TA 116062

TM 9-2320-211-20-2-2

28-2

Figure 28-1. Wiring Diagram for Directional Signal Circuit
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TM 9-2320-211-20-2-2

CHAPTER 29

ELECTRICAL SYSTEM TEST PROCEDURES

29-1. GENERAL . This chapter gives test procedures for the multimeter
troubleshooting.

29-2. 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 equipment to the part to be tested.

29-3. 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 conditions
of the truck system for each part of testing. The step-by- step test will lead you to
the bad component or to a fault symptom within a related system. Reference is made
to the fault symptom index, chapter 28 if the test shows a fault in another system.
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(GENERAL INSTRUCTIONS )

@ Check That Multimeter is Ready for
Use

e Calibration label - Check to be CALIBRATION
sure multimeter has been calibrated
in the last 12 months

e@ Meter - Glass and pointer not
broken. Pointer should be resting
over zero mark at left side of scales

e Batteries - Not corroded or leaking
Put in right. |

a
e Cables - No cuts, sharp kinks or

bad fraying
e Test prods ~ Tight on cable, tip free

of paint or anything that might be
an insulator

@ Switch and knob - Work freely
without binding or scraping

e Alligator clips - Free of paint or
anything that might be an insulator

ALLIGATOR
CLIPS

CABLES TEST PRODS

TM 9-2320-211-20-2-2

MULTIMETER AN/URM-105C TEST PROCEDURES

TA 1 1 9 9 2 2

Figure 29-1
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Test

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

(;)__I
wT,

@ Set up selector switch

Note: The highest truck DC voltage iF NORMAL VALUE OF SET SELECTOR
. ; VOLTAGE BEING MEASURED |SWITCH

that is measured is about 28 iS THIS: TO:
volts. Therefore, the selector 0 TO 0.8 VOLTS 1 DC VOLTS
switch is never set to 1000 DC 0.8 TO 8 VOLTS 10 DC VOLTS
VOLTS 8 TO 80 VOLTS 100 DC VOLTS

e See table to find out setting of se- UNKNOWN 100 DC VOLTS
lector switch. Table shows switch
setting when normal value of
measured voltage is known or
unknown

SELECTOR SWITCH
SHOWN SET
TO 100 DC VOLTS

e Set selector switch to setting you
picked

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

NOTE

When you need to turn on power before
measuring DC voltage, the fault isolation
procedures gives the turn-on instructions

OG

TM 9-2320-211-20-2-2

TA 119923

29-3

Figure 29-2 (Sheet 1 of 5)



@)

GO

@ Put multimeter leads across (in
parallel with) circuit being measured

@ Put test prod of black lead (-) on
negative terminal of circuit being
measured

e Put test prod of red lead (+) on
positive terminal of circuit being
measured

3
” a

@ |f pointer falls exactly on a numbered
line read multimeter as follows:

e Read upper straight lines of AC
AND DC VOLTS scale. See which
straight line pointer is on

GO

POINTER ON LINE 2

UPPER STRAIGHT LINES

3 4 5
\ @&vacony ~ 6 >

© AC AND DC VOLTS ©

TA 119924

TM 9-2320-211-20-2-2

Figure 29-2 (Sheet 2 of 5)
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GO

SELECTOR SWITCH SETTING INSTRUCTION

1 0C VOLTS DIVIDE BY 10

10 DC VOLTS USE AS IS

100 DC VOLTS MULTIPLY BY 10

e Get multimeter reading as follows:

Step A Step B Step C Step D

Read selector switch From table, pick in- See what Do the instruc-
setting struction that is listed numbered tion you picked

next to selector switch line pointer in step B to the
setting is on number in step

C

Example: 100 DC VOLTS Multiply by 10 2 10 x 2 = 20 volts DC

POINTER BETWEEN
4 2 AND 3

/ UPPER STRAIGHT
@ If pointer is between numbered lines LINES

read multimeter as follows: POINTER

a. Look at upper straight lines of AC |
AND DC VOLTS scale. See which OY
two numbered lines the pointer is yy 3 4
between. Take smaller number 2 No MWAC ONLy %6 >

&

© AC AN DC VOLTS ©

GO
TA 119925

TM 9-2320-211-20-2-2

Figure 29-2 (Sheet 3 of 5)
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NUMBER OF GRADUATIONS
FROM 2 TO POINTER
iS 2

UPPER STRAIGHT
LINES

b. Count number of graduations from
smaller number to pointer: 2

IF POINTER [tS ERIS ON
c. Multiply number from step b b ON THIS SIDE OF IF POINTER |eral pe ey LINE 6, MULTIPLY THIS SIDE OF LINE

either 0.2 or 0.5 as shown in BY 02 6, MULTIPLY BY 0.5

245 4: 5
Vo ac omy ~ Sh

© AC ANDADC VOLTS\ ©

d. Add number from step a to number ae
from step c: 2+0,.4=2.4 LINE 6

POINTER

TA 119926

TM 9-2320-211-20-2-2

29-6

Figure 29-2 (Sheet 4 of 5)



GO

1
e. Get multimeter reading as

follows:

Step A

Read selector
switch
setting.

Example: 100 DC VOLTS

Step B

From table,
pick instruction
that is listed
next to selector
switch setting.

Multiply by 10

SELECTOR SWITCH INSTRUCTION

1 DC VOLTS DIVIDED BY 10

10 OC VOLTS USE ASIS

100 DC VOLTS MULTIPLY BY 10

Step C Step D

See what _—Do the instruction
step 4d you picked in
number is. step B to the

number in
step C.

2.4 10 x 2.4=24 volts DC

i
5 be Make circuit normal again:

e@ Take both test prods off
measured circuit.

Figure 29-2 (Sheet 5 of 5)

AC VOLTAGE TEST
voltages.

- To measure van input and operating

| |oO! Set up multimeter:
Note: The truck AC voltages measured

are 208 and 120 volts.
Therefore, only the 1000 AC
VOLTS selector switch position
is used.

e Set selector switch to 1OOOAC
VOLTS.

Note: The OHMS ADJ knob is
nat near Far valtana
LIT Wate EWE Fe Ve

tests,

GO

yi 1000
©

OHMS eae
ADJ. ooo Sra

SELECTOR
SWITCH

| a» X!

jf x10
a s xi00

xXiK

xiOK

» et
SHUNT

Ht
TA 119927 .

 Figure 29-2 

TM 9-2320-211-20-2-2

Figure 29-3 (Sheet 1 of 5)
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GO

NOTE

When you need to turn on power before
measuring AC voltage, the fault isolation
procedure gives the turn-on instructions.

NOTE: MULTIMETER SHOWN
MEASURING 120 VOLTS
AC VAN CEILING
LIGHT VOLTAGE

@ Put multimeter leads across (in a
parallel with) circuit being measured: SS
Note: In AC voltage measurement you

can hook up the test lead
connections to the circuit
either way. You will still get
correct multimeter readings and
no damage will be done to the
multimeter. But, when one
side of the circuit is electrical
ground, it is a good idea to put
the black lead on electrical ground

BLACK
LEAD

@ Put test prod of black lead on ground ep
side or one side of circuit being ~
measured. Put test prod of red lead
on other side of circuit being
measured.

CIRCUIT 650
~“*——— LEAD

VAN WIRING
HARNESS

GROUND

LEAD

GO .
TA 119928

TM 9-2320-211-20-2-2

Figure 29-3 (Sheet 2 of 5)
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GO

POINTER ON LOWER STRAIGHT
LINE 1 LINES

©A \ 2 3 4
@ If pointer falls exactly on a numbered \ so vacom, %6

line read multimeter as follows: OA a f *9 y
; J Ooe Read lower straight lines of AC ND DC VOLTS

AND DC VOLTS scale. See which
straight line pointer is on: 1 oT ok

SELECTOR
SWITCH

SS

e For 1000 AC VOLTS setting,
multiply pointer line number by 100
to get multimeter reading: lo

1X 100 = 100 volts AC. Ox
1900

OHMS
ADJ.

SET ON
1000
AC VOLTS

GO
TA 119929

TM 9-2320-211-20-2-2

Figure 29-3 (Sheet 3 of 5)
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POINTER BETWLENGO
1 AND 2

4 } | LOWER STRAIGHT LINES
fal

@ If pointer is between numbered lines
read multimeter as follows:

a. Look at lower straight lines of AC
AND DC VOLTS SCALE. See
which two numbered lines the
pointer is between. Take smaller
number: |

NUMBER OF
GRADUATIONS
FROM 1 TO LOWER
POINTER IS 1 STRAIGHT LINES

a

b. Count number of graduations from
smaller number to pointer: 1 2

| \ one

IF POINTER IS .
ON THIS SIDE OF IF POINTER iS ON
LINE 6, MULTIPLY THIS SIDE OF LINE

; BY 0.2 6, MULTIPLY BY 0.5
c. Multiply number from step b by

’ either 0.2 or 0.5 as shown in
figure: 1X 0.2=0.2 /-

< |

2 3 4 Y
0 VAC OMy ~ 4 >)

© AC ®ND DC VOLTS \®
d. Add number from step a to number

from step c: 1+0.2=1.2

q ) LINE 6
POINTER

GO
TA 119930

TM 9-2320-211-20-2-2

Figure 29-3 (Sheet 4 of 5)
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GO SELECTOR
SWITCH

e. For 1000 AC VOLTS setting, or}
multiply step d number by 100 OHMS
to get multimeter reading: .
1.2 X 100 = 120 volts AC.

lv 4
1000

5 AC VOLTS
a :

@ Make circuit normal again.

e@ Take both test prods off
measured circuit.

Figure 29-3 (Sheet 5 of 5)

RESISTANCE TEST - To measure resistance of temperature )
;sending unit and blower motor resistor.

SELECTOR
SWITCH

@ Set up multimeter:

e Set selector switch to OHMS X10K,

GO
TA 119931

 Figure 29-3

TM 9-2320-211-20-2-2

Figure 29-4 (Sheet 1 of 10)
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GO

i NOTE
Detailed steps for making the truck parts
ready for resistance test are in the fault
isolation procedures. The steps given here
are typical.

q2

@ Make Tested Part Ready for Resistance
Test:

___ll — CAUTION——— —
lif power totested part is not turned |
| off, multimeter will be damaged. |

e Turn off power to tested part.

@ Take off one lead from tested part.

GO

PART NOT TESTED
BATTERY TESTED PART

+y \
—"T

SWITCH

NOTE: OPENING SWITCH
TURNS OFF POWER
TO TESTED PART

PART NOT TESTED
BATTERY TESTED PART

\

ACN

f
a LEAD

SWITCH
NOTE: TAKING OFF ONE LEAD TAKES

TESTED PART OUT OF CIRCUIT

TA 119932

TM 9-2320-211-20-2-2

Figure 29-4 (Sheet 2 of 10)
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TEST PROBES
TOUCHING

RED LEAD

©)A
@ Zero the multimeter

. BLACK LEAD@ Take off multimeter leads from
tested part

@ Touch multimeter test probes
together

. : . POINTER AT
e@ While touching multimeter test

probes together look at OHMS scale.
Pointer should be at 0 (zero). If it
is not, turn OHMS ADJ knob to
move pointer to 0

0 (ZERO)

OHMS
ADJ
KNOB

xIO0

TS 260-20-383

GO

TM 9-2320-211-20-2-2

Figure 29-4 (Sheet 3 of 10)
TA 119933
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©
@ Put multimeter leads across tested

part

e Put one test prod on one terminal
of tested part

e@ Put other test prod on other
terminal of test part

NOTE

Zero the multimeter each time you turn
the selector switch knob to another
position (See step 3 )

NOTE: MULTIMETER SHOWN
MEASURING RESISTANCE
OF A COLD START
RESISTOR.

Se
x> aid 5;

Oe

RED
LEAD

RESISTOR UNDER TEST

 step 3

TM 9-2320-211-20-2-2

Figure 29-4 (Sheet 4 of 10)

29-14
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GO

OHMS
SCALE

OANS Zz) OHMs \
100 soy

0 2,

oi °

©) \ 4)“s Get the most accurate multimeter
reading as follows

. POINTER IN POINTER INNote: The closer the multimeter nis AREA NOT THIS AREA NOT
pointer is to the center of AS ACCURATE AS AS ACCURATE AS

_ CENTER AREA CENTER AREAthe OHMS scale, the more
accurate the reading

WHEN POINTER IS
IN THIS AREA, READING@ Note position of pointer on OHMS
IS MOST ACCURATEscale. Turn selector switch knob to

left while looking at pointer. Try
to find selector switch knob
position that gives most centered
pointer position

NOTE: MOVING SELECTOR
SWITCH KNOB TO LEFT
MOVES POINTER TO LEFT

GO
TA 119935

TM 9-2320-211-20-2-2

29-15

Figure 29-4 (Sheet 5 of 10)



GO

@ You may overshoot most centered
pointer position. If you do, turn
selector switch knob to right to put
pointer in most centered position

NOTE: MOVING SELECTOR
SWITCH KNOB TO RIGHT
MOVES POINTER TO RIGHT

ons © OHMS
100 50

e Pointer will stay in right area if
resistance is less than 10 ohms. ,
Pointer will stay in left area if off,
resistance is more than 1,000, 000 o>

@ Leave selector switch in position
that puts pointer in most centered

position LEFT AREA. RIGHT AREA.
READ RESISTANCE READ RESISTANCE
MORE THAN 1,000,000 | LESS THAN 10
OHMS HERE OHMS HERE

CENTER AREA.
READ RESISTANCE
SCOMAA 40 CALIAAO TN
FAV tU UPIIVIO TU

1,000,000 OHMS HERE

tT aie

WU TA 119936

TM 9-2320-211-20-2-2

Figure 29-4 (Sheet 6 of 10)
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GO

°) |
@ If pointer falls exactly on a numbered

line read multimeter as follows

a. Look at OHMS scale and see which
numbered line pointer is on: 30

SELECTOR SWITCH
POSITION NUMBER
IS 10

b. See what selector switch position
number is: 10

c. Multiply number from step a by
number from step b to get
multimeter reading:
30 X 10 = 300 ohms

| oO an,

GO TA 119937

TM 9-2320-211-20-2-2

Figure 29-4 (Sheet 7 of 10)
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7 N
a

@ If Pointer is Between Numbered Lines
Read Multimeter as Follows:

a. Look at OHMS scale and see which
two numbers the pointer is between.
Subtract smaller number from larger
number to get span: 50 - 30 = 20

|
b. Count number of graduations from

smaller number to larger number: 4

_
. Divide span (step a) by number of

graduations (step b) to get value of
each graduation: 20+4=5

|
. Count number of graduations from

smaller number to pointer: 3

G eo
)

POINTER BETWEEN
30 AND 50

NUMBER OF
GRADUATIONS
FROM 30 TO 50

50 >

t POINTER
NUMBER OF GRADUATIONS
FROM 30 TO POINTER IS 3

pY
%

Sy 07 30
POINTER

TA 119938

TM 9-2320-211-20-2-2

Figure 29-4 (Sheet 8 of 10)
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GO

a. Multiply number from step 7d by
value from step 7c to get total
value of graduations: 3X 5= 15

SMALLER
NUMBER

b. Add total value of graduations 30
(step a) to smaller number to get
scale reading: 15+ 30 = 45

POINTER

SELECTOR SWITCH
POSITION NUMBER
iS 10

ti
c. Multiply scale reading (step b) by

selector switch position number to
get multimeter reading:
45 X 10 = 450 ohms

TA 119939

TM 9-2320-211-20-2-2

Figure 29-4 (Sheet 9 of 10)

29-19



GO

PART NOT TESTED
BATTERY TESTED PART

\ \

@ Put isolated tested part back in — \
circuit: —

jt

@ Take off both test prods from across
tested part L ee

e@ Put lead back on tested part

PUTTING BACK
LEAD PUTS
TESTED PART
BACK IN CIRCUIT

Figure 29-4 (Sheet 10 of 10)

CONTINUITY TEST - To check for breaks in a circuit,
such as switch, lamp, or electrical
cable circuits

SELECTOR
SWITCH

@ Set Up Multimeter

e Set selector switch to OHMS X 1.

GO
TA 119940

 Figure 29-4

TM 9-2320-211-20-2-2

Figure 29-5 (Sheet 1 of 4)
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GO

NOTE

Detailed steps for making the truck circuits
ready for continuity tests are in the fault
isolation procedures. The steps given
here are typical

| | SETTING LIGHT SWITCH
MAIN LEVER TO OFF

ee TURNS OFF POWER TO@ Make tested circuit ready for LIGHT CIRCUIT
continuity test

— TE caution- ——
| If power to tested part is not turned
| off, multimeter will be damaged J
ae ee — mb a wa

\ /
8.0. STOP

MARKER LIGHT

TM BO. SERVICE
DRIVE DRIVE

e@ Turn off power to tested circuit

S

PLUG ON EACH END OF
TRAILER CONNECTING CABLE
REMOVED FROM MATING
RECEPTACLE TO TAKE TESTED
WIRE OUT OF CIRCUIT FOR
CONTINUITY TEST

e@ Take tested wire out of circuit -

TRAILER CONNECTING
CABLE

GO TA 119941

TM 9-2320-211-20-2-2

Figure 29-5 (Sheet 2 of 4)
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GO TEST PROBES
TOUCHING

RED LEAD

3
A

@ Zero The Multimeter: BLACK LEAD

@ Touch multimeter test probes
together.

POINTER AT

@ While touching multimeter test 0 (ZERO)
probes together look at OHMS
scale. Pointer should be at 0
(zero). If it is not, turn OHMS
ADJ knob to move pointer to 0.

OHMS
ADJ
KNOB

——ee

4
xI00

1000

OHMS.HM : XI0K

1000 xe T
SHUNT

eo yp pe

GO TA 119942

TM 9-2320-211-20-2-2

Figure 29-5 (Sheet 3 of 4)
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GO

©
@ Put multimeter leads across tested

circuit

e Put test prod of black lead (-) on
one contact of tested circuit

@ Put test prod of red lead (+) on
other contact of tested circuit

@ Read multimeter

@ Look at multimeter OHMS scale.
For continuity, pointer should be
all the way to far right over 0
(zero)

e If pointer stays all the way to left,
tested circuit is open. If pointer
jumps or flickers, tested circuit has
a loose connection

@ Put tested circuit back in operation

e@ Take off both test prods from tested
circuit

@ Put back any plugs or other parts
previously removed to take tested
wire out of circuit

=a”

SS
xt

y:
x00)yf xik

OHMS OK

\ ext
SHUNT

- : S
NOTE: MULTIMETER SHOWN

CHECKING CONTINUITY
OF TRAILER CONNECTING
CABLE WIRE ATTACHED
TO CONTACT A

BLACK LEAD

TRAILER CONNECTING
CABLE

OHMS
SCALE

POINTER AT
0 (ZERO) MEANS
CIRCUIT
CONTINUITY

TA 119943

TM 9-2320-211-20-2-2
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Test

5 (short TEST - To check for shorts in electrical cables )

NOTE

A short (or short circuit) happens when two
circuits that should not be connected have
metal-to-metal contact with each other.
A short also happens when a circuit that
should not touch electrical ground has
metal-to-metal contact with ground. SELECTOR

SWITCH

| —
C). OFF

WA 1 xt
@ Set Up Multimeter: 10 er” xo

. 100 xtlooe Set selector switch to OHMS \ \ id oe
1000~ & WOK. OHMS LV x00K

, oo Caza EXT
100 0 SHUNTi NOTE So "

Detailed steps for making the truck circuits a
_ready for short test are in the fault

isolation procedures. The steps given
here are typical.

I
@ Make Tested Circuits Ready for Short

Test:

_— | -4
If power to tested part is not turned |
off, multimeter will be damaged |

TA 119944

TM 9-2320-211-20-2-2

29-24
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GO

e@ Turn off power to tested circuit.

@ Take tested wire out of circuit

SETTING LIGHT SWITCH MAIN
LEVER TO OFF TURNS OFF
POWER TO LIGHT CIRCUITS.

/
STOP

fe LIGHT

Mme SERVICE —
DRIVE

PLUG ON EACH END OF
TRAILER CONNECTING CABLE
REMOVED FROM MATING RECEPTACLE
TO TAKE TESTED WIRE OUT OF
CIRCUIT FOR SHORT TEST

TRAILER CONNECTING
CABLE

TA 119945

TM 9-2320-211-20-2-2

Figure 29-6 (Sheet 2 of 5)
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GO TEST PROBES
TOUCHING

1 RED LEAD

@ Zero the Multimeter:
. BLACK LEAD

@ Touch multimeter test probes
together

TS 260-20-403

POINTER AT
0 (ZERO)

e While touching multimeter test
probes together look at OHMS
scale. Pointer should be at 0
(zero). If it is not, turn OHMS
ADJ knob to move pointer to 0

TA 119946

TM 9-2320-211-20-2-2

Figure 29-6 (Sheet 3 of 5)
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GO

@ Put multimeter leads across tested NOTE: MULTIMETER SHOWN
circuits CHECKING FOR SHORT

, BETWEEN TRAILER
@ To test for short between two wires, CONNECTOR CABLE

WIRES ATTACHED TOput test probes on contacts of both CONTACTS A AND.B HM RED
wires LEAD

TRAILER CONNECTOR
CABLE

GO | TA 119947

TM 9-2320-211-20-2-2

Figure 29-6 ( Sheet 4 of 5)
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GO

NOTE: MULTIMETER SHOWN

@ To test for short between a wire and
ground, put test probes on wire
contact and ground

©
Read multimeter

@ Look at multimeter OHMS scale.
If pointer stays all the way to far
left without moving, circuits are
not shorted

@ If pointer moves all the way to far
right over 0 (zero), circuits are
shorted. If pointer jumps or flickers,
circuits are sometimes shorted

G) |
7 ® Put tested circuit back in operation

@ Take off test prods from contacts
and ground

@ Put back any plugs or other parts
previously removed to take tested
wire out of circuit

-

CHECKING FOR SHORT
BETWEEN TRAILER CON.
NECTOR CABLE WIRE
ATTACHED TO CONTACT
B AND GROUND

TRAILER CONNECTOR
CABLE

onMS © OHMs
100 50

30

POINTER ALL THE WAY
TO LEFT MEANS
CIRCUITS ARE NOT
SHORTED

TA 119948

TM 9-2320-211-20-2-2

Figure 29-6 (Sheet 5 of 5)
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DC VOLTAGE TEST - To measure battery voltage, charging system
output, and voltage drops at various test
points

@ Set up multimeter test leads

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

Note: The highest truck DC voltage
that is measured is about 28
volts. Therefore, the
multimeter red (+) lead is
never put into the 1000 VDC
jack

@ 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
or unknown

BLACK em’ THIS JACK IS THE
METER CIRCUIT'S
COMMON GROUND

IF NORMAL VALUE OF
VOLTAGE BEING MEASURED
IS THIS:

PUT RED LEAD INTO THIS
JACK ON RIGHT SIDE OF
MULTIMETER:

0 TO 230 MILLIVOLTS +50 pA +250mV

230 MILLIVOLTS TO 0.8 VOLTS +1V

GO

0.8 TO 2 VOLTS +

2TO8 VOLTS +

8 TO 40 VOLTS +

UNKNOWN

TA 119950

TM 9-2320-211-20-2-2

Figure 29-7
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(GENERAL INSTRUCTIONS )

@ Check that multimeter is ready for use

Calibration label - Check to be
sure multimeter has been calibrated
in the last 12 months
Meter ~ Glass and pointer not
broken. Pointer should be resting
over zero mark at left side of scales
Jack sockets - Open and dirt free
Batteries - Not corroded or leaking
Put in right

Cables - No cuts, sharp kinks or
bad fraying
Jack plugs - Tight on cable, prods
clean
Test prods - Tight on cable, tip free
of paint or anything that might be an
insulator
Switches - Work freely without
binding or scraping

BATTERIES

CALIBRATION oT ore) )
LABEL Poets

METER + ro
i ee nae ae ~ wre ne :
| 4 On F # oe ¥

SWITCHES

TEST PRODS

SOCKETS
/ &

JACK PLUGS CABLES

TM 9-2320-211-20-2-2

MULTIMETER SIMPSON 160 TEST PROCEDURES

TA 119949

Figure 29-8 (sheet 1 of 13)
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GO

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

a

@)-
@ Set up multimeter switches

The S2 ADJ knob is not used
for DC voltage tests

e Set REV DIR switch to DIR

Note:

@ See table to find out setting of
function/range switch. Table
shows switch setting when normal
value of measured voltage is
known or unknown

J

GO

5,000 B/ VAC

480A

O O 1000 RED (+) TEST

500 | s250my LEAD MAY BE
a wan PUT INTO ONE OF

0 a THESE THREE"| JACKS

an Q \

RED (+) TEST
LEAD SHOWN
IN + JACK

REV DIR R00
SWITCH Oy\ 300

5

IF NORMAL VALUE OF
VOLTAGE BEING
MEASURED IN THIS:

SET FUNCTION/RANGE
SWITCH TO:

0 TO 230 MILLIVOLTS 50 uA

230 MILLIVOLTS TO 0.8 VOLTS{ 10 1V

0.8 TO 2 VOLTS 2.5

2TO8 VOLTS 10 1V

8 TO 40 VOLTS 50 pA

UNKNOWN 50 pA

TA 119951

TM 9-2320-211-20-2-2

Figure 29-8 (Sheet 2 of 13)
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GO FUNCTION/RANGE
SWITCH SHOWN
SET TO 50 pA

\
20,000 B/voc S 5000 A/vac

woo ©) @ ‘o .
@ Set function/range switch to se see

setting you picked A vt ©
+h¥4

280
00 ae

i

NOTE: MULTIMETER
NOTE SHOWN MEASURING

+24 VOLTS DC
When you need to turn on power before BATTERY VOLTAGE
measuring DC voltage, the fault isolation S 8900 8 vac
procedure gives the turn-on instructions

©A Put multimeter leads across (in parallel
with) circuit being measured

@ Put test prod of black lead (-) on
negative terminal of circuit being
measured

@ Put test prod of red lead (+) on
positive terminal of circuit being
measured

@
)

O \

TA 119952

TM 9-2320-211-20-2-2

29-32
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GO

©)
° ° 50 DC SCALE ee SO

@ If normal value of voltage being
measured is 8 to 40 volts or
unknown, read multimeter as

POINTER HERE

follows IS 50 VOLTS DC —/
e Use 50 DC scale. Full scale (FULL SCALE VOLTAGE)

voltage is 50 volts DC

POINTER
HERE

POINTER MEANS
HERE 20 VOLTS DC

POINTER MEANS
HERE 10 VOLTS DC
MEANS
0 VOLT DC

@ Read each numbered line as
shown 3

POINTER
HERE
MEANS POINTER
30 VOLTS DC HERE

MEANS POINTER
40 VOLTS DC HERE

MEANS
50 VOLTS DC

GO TA 119953

TM 9-2320-211-20-2-2

Figure 29-8 (Sheet 4 of 13)
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SPACE BETWEEN
CO ANY TWO LINES

e Each space between lines equals
1 volt

SO,

i) 10

4 SPACES BETWEEN POINTER
AND NUMBERED LINE

NUMBERED
LINE TO ——
LEFT OF
MULTIMETER 5
POINTER 10

05 ;
BECAUSE POINTER IS NOT
EXACTLY 4 SPACES FROM
NUMBERED LINE TO LEFT q
OF POINTER, MULTIMETER gw—— MULTIMETER
READING IS BETWEEN 24 : POINTER
AND 25 VOLTS DC

e Get multimeter reading as follows:

Step A Step B Step C

Read first Count number Add numbers
numbered of spaces from steps
line to between pointer A and B
left of and numbered
pointer line to left

of pointer

Example: 20 4 20 + 4 = 24 volts DC

GO TA 119954

TM 9-2320 -211-20-2-2

Figure 29-8 (Sheet 5 of 13)
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10 DC SCALE —=-

GO

S-

@ If norma! value of voltage being POINTER HERE
measured is 2 to 8 volts, read IS 10 VOLTS DC |
multimeter as follows (FULL SCALE VOLTAGE)

e Use 10 DC scale. Full scale
voltage is 10 volts DC

POINTER
HERE

POINTER MEANS
HERE 4 VOLTS DC

POINTER MEANS Ly
HERE 2 VOLTS DCY
MEANS
O VOLT DC

e Read each numbered line as
shown wo

Qo

POINTER
HERE /
MEANS POINTER j
6 VOLTS DC HERE 4

MEANS POINTER
B8VOLTS DC HERE

MEANS
10 VOLTS DC

GO TA119955

TM 9-2320-211-20-2-2

Figure 29-8 (Sheet 6 of 13)
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GO SPACE BETWEEN
ANY TWO LINES
EQUALS 0.2 VOLT

e Each space between lines equals C
0.2 volt to

3 SPACES BETWEEN POINTER
AND NUMBERED LINE

SN muLTIMETER
NUMBERED POINTER
LINE TO
LEFT OF
MULTIMETER
POINTER BECAUSE POINTER IS NOT

EXACTLY 3SPACES FROM
NUMBERED LINE TO LEFT
OF POINTER, MULTIMETER
READING IS BETWEEN 2.6
AND 2.8 VOLTS DC

e Get multimeter reading as follows:

Step A Step B Step C Step D

Read first numbered = Count number of spaces Multiply number Add numbers
line to left of between pointer and from step B by 0.2 from steps A
pointer first numbered line to and C

left of pointer

Example: 2 3 3x 0.2=0.6 2+0.6=
2.6 volts DC

GO TA 119956

TM 9-2320-211-20-2-2

Figure 29-8 ( Sheet 7 of 13)
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GO

(+) §

@ If normal value of voltage being POINTER HERE
measured is 0.8 to 2 volts, read IS 2.5 VOLTS DC Sete apy?

multimeter as follows: (FULL SCALE VOLTAGE)

e Use 25 DC scale. Full scale 96 DC SCALE
voltage is 2.5 volts DC.

POINTER
HERE
MEANS

POINTER 1 VOLT DC
HERE
MEANS

POINTER 0.5 VOLT DC
HERE
MEANS
0 VOLT DC

e Read each numbered fine as shown

POINTER
HERE
MEANS
1.5 VOLTS DC POINTER

HERE
MEANS
2VOLTS DC POINTER

HERE
MEANS
2.6 VOLTS DC

GO TA 119957

TM 9-2320-211-20-2-2

Figure 29-8 (Sheet 8 of 13)
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GO SPACE BETWEEN
ANY TWO LINES
EQUALS 0.05 VOLT

e Each space between lines equals Jo,
0.05 volt )

3 SPACES BETWEEN POINTER
AND NUMBERED LINE

NUMBERED
MULTIMETERLINE TO

LEFT OF POINTER

MULTIMETER
POINTER

BECAUSE POINTER IS NOT
EXACTLY 3 SPACES FROM
NUMBERED LINE TO LEFT
OF POINTER, MULTIMETER
READING IS BETWEEN 0.65
AND 0.7 VOLTS DC

@ Get multimeter reading as follows:

Step A Step B Step C Step D

Read first numbered = Count number of Multiply number Add numbers
line to left of spaces between from step B by’ from steps
pointer. Divide pointer and first 0.05 A and C
number by 10 numbered line to

left of pointer

Example: 0.5 3 3x 0.05 =0.15 0.5+0.15=
0.65 volt DC

GO TA 119958

TM 9-2320-211-20-2-2

Figure 29-8 (Sheet 9 of 13)
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GO

©)
@ If normal value of voltage being

measured is 230 millivolts to 0.8
volts read multimeter as follows:

e Use 10 DC scale. Full scale
voltage is 1 volt DC

@ Read each numbered line as shown

GO

POINTER HERE
iS 1 VOLT DC
(FULL SCALE
VOLTAGE)

10 DC SCALE

POINTER
HERE

POINTER MEANS
HERE 0.4 VOLT DC
MEANS gS

POINTER 0.2 VOLT DC
HERE
MEANS
0 VOLT DC

xv 25g
10

POINTER
HERE
MEANS
0.6 VOLT DC

INTER
HERE
MEANS a
0.8 VOLT DC POINTER

HERE
MEANS
1 VOLT DC

TA 119959

TM 9-2320-211-20-2-2

Figure 29-8 (Sheet 10 of 13)
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GO SPACE BETWEEN
ANY TWO LINES
EQUALS 0.02
VOLT

.

e Each space between lines
equals 0.02 volt &%o

NUMBERED
LINE TO
LEFT OF
MULTIMETER
POINTER

3 SPACES BETWEEN POINTER
AND NUMBERED LINE

| See 6
20 >

40

25
SO

10

MULTIMETER
POINTER

BECAUSE POINTER IS NOT
EXACTLY 3 SPACES FROM
NUMBERED LINE TO LEFT
OF POINTER, MULTIMETER
READING IS BETWEEN 0.26

Pa? aa ee ee os

AND 0.28 VOLTS DC

e Get multimeter reading as follows:

Step A Step B Step C Step D

Read first numbered = Count number of Multiply number Add numbers
line to left of spaces between pointer from step B by from steps
pointer. Divide and first numbered 0.02 A and C
number by 10 line to left of

pointer

Example: 0.2 3 3 x 0.02 = 0.06 0,2 + 0.06 =
0.26 volt DC

|
'
GO TA 119960

TM 9-2320-211-20-2-2

Figure 29-8 (Sheet 11 of 13)
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GO

2

8 FO,
a [0]

@ If normal value of voltage being
measured is 0 to 230 millivolts read POINTER HERE IS
multi et a follo 5: 250 MILLIVOLTS DC

Imerer as WSs: (FULL SCALE VOLTAGE)
e Use 25 DC scale. Full scale 25 DC SCALE

voltage is 250 millivolts DC

POINTER
HERE
MEANS 100
MILLIVOLTS

POINTER DC
HERE
MEANS 50 f
MILLIVOLTS ,,

POINTER DC
HERE
MEANS
0 VOLT DC

e Read each numbered line as shown

~~ 9

POINTER
HERE
MEANS 150
MILLIVOLTS
DC POINTER

HERE
MEANS 200
MILLIVOLTS
DC POINTER

HERE
MEANS 250
MILLIVOLTS
DC

GO TA 119961

TM 9-2320-211-20-2-2

Figure 29-8 (Sheet 12 of 13)
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5 millivolts
e Each space between lines equals

Step A

Read first
numbered
line to left
of pointer

Example: 50

e@ Get multimeter reading as follows:

Step B

Count number
of spaces between
pointer and
first numbered
line to left of
pointer

3

SPACE BETWEEN
ANY TWO LINES
EQUALS 5 MILLIVOLTS

3 SPACES BETWEEN POINTER
AND NUMBERED LINE

NUMBERED VN yuntimerer
LINE TO POINTER
LEFT OF

ter BECAUSE POINTER IS NOT
EXACTLY 3SPACES FROM
NUMBERED LINE TO LEFT
OF POINTER, MULTIMETER
READING IS BETWEEN 65
AND 70 MILLIVOLTS DC

Step C Step D

Multiply Add numbers
number from steps
from Aand C
step B
by 5

3x5= 15 50+ 15 =
65 millivolts DC

©) |
e Take both test prods off

measured circuit.

@ Make circuit normal again.

TA 119962

TM 9-2320-211-20-2-2

Figure 29-8 (Sheet 13 of 13)
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2 (ac VOLTAGE TEST - To measure van input and operating voltages)

Q)
Note:

@ Set Up Multimeter As Follows:

The truck AC voltages measured
are 208 and 120 volts. Therefore,
only the 250 VAC function/range
switch position is used

e Set function/range switch to 250 VAC

@ Set REV DIR switch to DIR

Note: The 82 ADJ knob is not used
for DC voltage tests

e@ Put jack plug of black test lead into
COM - jack receptacle

@ Put jack plug of red test lead into
+ jack receptacle

NOTE

When you need to turn on power before
measuring AC voltage, the fault isolation
procedure gives the turn-on instructions

GO

REV DIR
SWITCH

FUNCTION/RANGE
SWITCH

TA 119963

TM 9-2320-211-20-2-2

Figure 29-9 (Sheet 1 of 4)
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2

GO

q @ Put multimeter lead across (in parallel
with) circuit being measured

In AC voltage measurement
you can hook up the test
lead connections to the
circuit either way. You will
still get correct multimeter
readings and no damage will
be done to the multimeter.
But, when one side of the
circuit is electrical ground,
it is a good idea to put the
black lead on electrical
ground.

Note:

e@ Put test prod of black lead on ground
side or one side of the circuit being
tested. Put test prod of red lead on
other side of circuit being measured

©)
@ Read multimeter

e Use 25 AC scale. Full scale
voltage is 250 volts AC

GO

RED
LEAD

GROUND *
LEAD

ee

VAN WIRING CIRCUIT 650
HARNESS LEAD

NOTE: MULTIMETER
SHOWN MEASURING
120 VOLTS AC
VAN CEILING LIGHT
VOLTAGE.

25 AC SCALE
10 5

5 20 30
IO 4 6 a

2 a
4 sao

e) 10

Ae

POINTER HERE IS
250 VOLTS AC
(FULL SCALE VOLTAGE)

TA 119964

TM 9-2320-211-20-2-2

Figure 29-9 (Sheet 2 of 4)
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GO

e Read each numbered line as
shown

@ Each space between lines
equals 5 volts

|

POINTER
HERE
MEANS

POINTER 250 VOLTS AC
HERE
MEANS

POINTERHERE 200 VOLTS AC

MEANS
150 VOLTS AC

5 o 30
10 4 6 ac.
2

°9 ‘ 60°0 \ 10
e

POINTER
HERE
MEANS POINTER

OVOLTAC HERE POINTER
MEANS HERE
50 VOLTS AC MEANS

100 VOLTS AC

10 iS
5 20 30
10 4 6 ao

2 8
05 5ee

fe] 10

wv

SPACE BETWEEN ANY
TWO LINES EQUALS 5 VOLTS

TA 119965

TM 9-2320-211-20-2-2

Figure 29-9 (Sheet 3 of 4)
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GO

NUMBERED
LINE TO
LEFT OF 3 SPACES BETWEEN
MULTIMETER POINTER AND
POINTER NUMBERED LINE

0 1S
5 20 30

10 Aes 6 o

95 ; 8 25
o 10

Ro

MULTIMETER "|
POINTER

BECAUSE POINTER IS NOT
EXACTLY 3 SPACES FROM
NUMBERED LINE TO LEFT OF
POINTER, MULTIMETER READING
IS BETWEEN 115 AND 120 VOLTS AC

@ Get multimeter reading as follows:

Step A Step B Step C Step D

Read first numbered = Count number of Multiply number Add numbers
line to left of spaces between pointer from step B by 5. from steps
pointer. Multiply and first numbered line A and C.
number by 10. to left of pointer.

Example: 100 3 3x5=15 100 + 15 = 115
volts AC

@ Take both test prods off
measured circuit

TA 119966

TM 9-2320-211-20-2-2

Figure 29-9
29-46
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Q)

Test

RESISTANCE TEST - To measure resistance of temperature sending
unit, and blower motor resistor

@ Set up multimeter

@ Set REV DIR switch to REV

e@ Set function/range switch to 10K

@ Put jack plug of black test lead into
COM - jack

e@ Put jack plug of red test lead into
+ jack

NOTE

Detailed steps for making the truck parts
ready for resistance test are in the fault
isolation procedures. The steps given here
are typical

Le
)

@ Make tested part ready for resistance
test

: ‘

/ Simpson
200 Q SYNC C) $000 D7 vac

Pa)

%

id

160 cat Qaano
EN Ory

i

|
REV DIR BLACK TESTSWITCH he

RED TEST

FUNCTION/RANGE LEAD
SWITCH

TA 119967

TM 9-2320-211-20-2-2
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GO

—_ CAUTION —- — — —-4

If power to tested part is not |
turned off, multimeter will be l
fomeged |

|
|
Lu. ~-_____— =

~

PART NOT TESTED
BATTERY TESTED PART

AN

| 4

e@ Turn off power to tested part ——o__©

4
SWITCH

NOTE: OPENING SWITCH
TURNS OFF POWER
TO TESTED PART.

PART NOT TESTED
BATTERY TESTED PART

\ \
@ Take off one lead from tested part

ty

— T

yy Leap
SWITCH

NOTE: TAKING OFF ONE
LEAD TAKES TESTED
PART OUT OF
CIRCUIT.

TA 119968

TM 9-2320-211-20-2-2

Figure 29-10 (Sheet 2 of 10)
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GO

CG)
/

@ Zero the multimeter

@ Touch multimeter test probes
together

@ While touching multimeter test probes
together look at ohms scale. Pointer
should be at 0 (zero). If it is not,
turn 82 ADJ knob to move pointer to
0

TEST PROBES
TOUCHING

RED LEAD

BLACK LEAD

GO

sa
l

i

5

O s

4. “gy *wiewe °5
2

% oO 20

20,000 VOC $000 Q7 VAC

oO
— 250

5O AC

io |
i

25 |
500)

2

Taye? Desro .
Ue Neon

. :

+50pA

4250

+

Q ADJ KNOB

TA 119969

TM 9-2320-211-20-2-2

Figure 29-10 (Sheet 3 of 10)
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a
)

O

xNOTE: MULTIMETER 8000 0/ vac
SHOWN MEASURING 40,
RESISTANCE OF A wooo)COLD START RESISTOR. © 2) &

4 RED LEADaS
@ Put multimeter leads across tested part

e@ Put one test prod on one terminal
of tested part

e Put other test prod on other terminal
of tested part

RESISTOR UNDER TEST

NOTE

Zero the multimeter each time you turn
the function/range switch knob to another
position. (See step 3)

GO TA 119970

TM 9-2320-211-20-2-2

Figure 29-10 (Sheet 4 of 10)
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GO

©
@ Get the most accurate multimeter

reading as follows:

Note: The closer the multimeter pointer
is to the center of the ohms scale,
the more accurate the reading

e Note position of pointer on ohms scale.
Turn function/range knob to left while
looking at pointer. Try to find
function/range switch knob position
that gives most centered pointer
position

GO

OHMS
SCALE

4

POINTER IN THIS POINTER tN THIS
AREA NOT AS AREA NOT AS
ACCURATE AS ACCURATE AS
CENTER AREA CENTER AREA

WHEN POINTER IS
IN THIS AREA READING
IS MOST ACCURATE

TS 260-20-325

20,000 G/VDC S 5,000 O/ VAC

ONLY THESE
SWITCH
POSITIONS USED
FOR RESISTANCE
MEASUREMENTS

NOTE: MOVING FUNCTION/
RANGE SWITCH KNOB
TO LEFT MOVES
POINTER TO LEFT

TA 119971

TM 9-2320-211-20-2-2

Figure 29-10 (Sheet 5 of 10)
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|
e@ You may overshoot most centered

pointer position. If you do, turn
function/range switch knob to right to
put pointer in most centered position

e Pointer will stay in right area if
resistance is less than 10 ohms.
Pointer will stay in left area if
resistance is more than 1,000,000
ohms

@ Leave function/range switch in
position that puts pointer in most
centered position

GO

20,000 A/VvdC

=
) 5,000 G/ VAC

*

©) Z|
300 | +250mv

250

NOTE: MOVING FUNCTION/
RANGE SWITCH KNOB
TO RIGHT MOVES
POINTER TO RIGHT

READ RESISTANCE
MORE THEN
1,000,000 OHMS
HERE

READ RESISTANCE
LESS THAN
10 OHMS HERE

READ RESISTANCE FROM
10 OHMS TO 1,000,000 OHMS
HERE

TA 119972

TM 9-2320-211-20-2-2

Figure 29-10 (Sheet 6 of 10)
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GO

@ If pointer falls exactly on a numbered
line read multimeter as follows:

a. Look at ohms scale and see which
numbered line pointer is on: 50

b. See what function/range switch
position number is: 10

c. Multiply number from step a by
number from step b to get multimeter
reading: 50 X 10 = 500 ohms

GO

POINTER
ON LINE
50

TS 260-20-332

20,000 /VDC 9,000 D4 VAC 1 )

*50pA

1000 O
500 | +250mv

250)

| 50 AC

io tiv

25 |

“| +
250

mA _
j 106 ©)

10 Ss

a
N

FUNCTION/RANGE
SWITCH POSITION
NUMBER IS 10

TA 119973

TM 9-2320-211-20-2-2

Figure 29-10 (Sheet 7 of 10)

29-53



P a

XY | |
’)

i, te . . » H . 1 tote
@ If pointer is between numbered lines

read multimeter as follows:

a. Look at ohms scale and see which
two numbers the pointer is between.
Subtract smaller number from larger
number to get span: 100 ~ 50 = 50

b. Count number of graduations from
smaller number to larger number: 5

c. Divide span (step a) by number of
graduations (step b) to get value of
each graduation: 50 + 5 = 10

d. Count number of graduations from
smaller number to pointer: 2

GO

3 200 \

WwW

NM, POINTER
\ ~ BETWEEN

50 AND 100

TS 260-20-334

ea

NUMBER OF GRADUATIONS
FROM 50 TO 100 1S 5

4 ~\

mm POINTER
TS 260-20-335

NUMBER OF GRADUATIONS
FROM 50 TO POINTER IS 2

POINTER

TA 119974

TM 9-2320-211-20-2-2

Figure 29-10 (Sheet 8 of 10)
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;

e. Multiply number from step 7d by value
from step 7c to get total value of
graduations:

2x 10 = 20

: SMALLER
~\

f. Add total value of graduations (step e) 100 3
to smaller number to get scale reading: \ ,i-4 | i

20 + 50 = 70

POINTER

ago00nvvec tC S”*~*«SS GO AAVOTM~*«*WC*C'

| a Ss - +5OunA
+250mv

g. Multiply scale reading (step f) by
function/range switch position number
to get multimeter reading: so x ©

: HIV70 x 10 = 700 ohms | |
O| re

©
COM

FUNCTION/RANGE
, SWITCH POSITION

NUMBER IS 10

x
GO

TA 119975

TM 9-2320-2ll-2O-2-2

Figure 29-10 (Sheet 9 of 10)
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PART NOT TESTEDGO
BATTERY TESTED PART

Put tested part back in circuit ——.

e Take off both test prods from across
tested part

——@&__ o-

e Put lead back on tested part

PUTTING BACK
LEAD PUTS TESTED
PART BACK IN
CIRCUIT

Figure 29-10 (Sheet 10 of 10)

CONTINUITY TEST ~ To check for breaks in a circuit, such as switch, lamp,
or electrical cable circuits

és
8

/ Simpson. 160 \: SsEN BO

20,000 A/VDE ©@) §,000 Ne vac

5Ona

100 6)
—— $00 ' +2sdmv

_—

EA

Set up multimeter

@ Set REV DIR switch to DIR 256
¥

so ac

e Set function/range switch to RX]

@ Put jack plug of black (-) test lead
into COM - jack

-@ Put jack plug of red (+) test lead |
into + jack ra

REV DIR BLACK TEST
SWITCH LEAD

RED TEST
FUNCTION/ LEAD
RANGE
SWITCH

GO TA 119976

 Figure 29-10

TM 9-2320-211-20-2-2

Figure 29-11 (Sheet 1 of 6)
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GO

NOTE

Detailed steps for making the truck circuits
ready for continuity tests are in the fault
isolation procedures. The steps given here
are typical

(2)
@ Make tested circuit ready for continuity

test

c—— B _ -caution —— — —
If power to tested circuit is not turned off, |
multimeter will be damaged
Le — —_

e@ Turn off power to tested circuit
\

“~ onan

D

SETTING LIGHT SWITCH MAIN
LEVER TO OFF TURNS OFF
POWER TO LIGHT CIRCUITS.

B.O.
MARKER

B.U,

ORIVF

PARK LOCK

NI”
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|

connecting cable off mating
receptacle

e Take plug on each end of trailer

@ Zero the multimeter

e@ Touch multimeter test probes
together

|

TRAILER CONNECTING
CABLE

TAKING CABLE PLUGS OFF
MATING RECEPTACLES LETS
YOU TEST CONTINUITY OF
CABLE WIRES

TEST PROBES
TOUCHING ~

RED LEAD

BLACK LEAD

TA 119978

TM 9-2320-211-20-2-2

Figure 29-11 (Sheet 3 of 6)
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GO

e@ While touching multimeter test
probes together look at ohms scale.
Pointer should be at 0 (zero). It it
is not, turn §2 ADJ knob to move
pointer to 0

a
l

©) 5.000 9/7 VAC
MS

—- $00

~ +
~,

«) 1OO0

20,000 B/VOC

+250 mv

POINTER AT

TA 119979
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GO

BLACK LEAD

@ Put multimeter leads across tested circuit

e Put test prod of black lead (-) on one
contact of tested circuit RED LEAD

@ Put test prod of red lead (+) on other
contact of tested circuit

TRAILER CONNECTING
CABLE

NOTE: MULTIMETER SHOWN
CHECKING CONTINUITY
OF TRAILER CONNECTING
CABLE WIRE ATTACHED
TO CONTACT A.

G)A
@ Read multimeter

e Look at multimeter ohms scale. For
continuity, pointer should be all the
way to far right over 0 (zero)

2 POINTER AT .

e If pointer stays all the way to left, Oi eeurt MEANS 77
tested circuit is open. If pointer CONTINUITY
jumps or flickers, tested circuit has
a loose connection

x
GO

TA 119980

TM 9-2320-211-20-2-2
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GO

() b
@ Put tested circuit back in operation»

\

e Take off both test prods from
contacts of tested circuit

e Put back any plugs or other parts
previously removed to test continuity

Figure 29-11 (Sheet 6 of 6)

> (sHort TEST - To check for shorts in electrical cables)

NOTE

A short (or short circuit) happens when
two circuits that should not be connected
have metal-to-metal contact with each
other. A short also happens when a
circuit that should not touch electrical
ground has metal-to-metal contact with
ground

@ Set up multimeter

e Set REV DIR switch to DIR

~ Sat function fran
ww ee 1 ats EN

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

@ Put jack plug of red (+) test lead
into + jack

GO

fe

Po &
4

+10

/ Simpson 160 BeiN a

eae tees ae ee cues woe Be TTL

i 20,000 Rsvoc 5000 2/VAC |
}

O we) © |IRED TESTme EAD

REV DIR
SWITCH BLACK TEST:

LEAD

FUNCTION/RANGE
SWITCH

TA 119981

Figure 29-11

TM 9-2320-211-20-2-2

Figure 29-12 (Sheet 1 of 7)
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GO

NOTE

Detailed steps for making the truck circuits
ready for short test are in the fault isolation
procedures. The steps given here are
typical

@ Make tested circuit ready for short test

--- —CAUTION — —— —— 5

If power to tested circuit is not turned off, |
multimeter will be damaged.

[ns Ce el

@ Turn off power to tested circuit

GO

SETTING LIGHT SWITCH MAIN
LEVER TO OFF TURNS OFF
POWER TO LIGHT CIRCUITS.

/
STOP
LIGHT

SERVICE
DRIVE

TA 119982

TM 9-2320-211-20-2-2
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TAKING CABLE PLUGS OFF
MATING RECEPTACLES LETS
YOU TEST CABLE WIRES
FOR SHORTS

@ Take plug on each end of trailer
connecting cable off mating
receptacle

TRAILER CONNECTING
CABLE

TEST PROBES
TOUCHING

@ Zero the multimeter

e@ Touch multimeter test probes
together

BLACK LEAD

TA 119983

TM 9-2320-211-20-2-2

Figure 29-12 (Sheet 3 of 7)
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OHMS POINTER AT

e While touching multimeter test
probes together look at ohms scale.
Pointer should be at O (zero). If it
is not, turn §2 ADJ knob to move
pointer to 0

+50pa

+280mv

TA 119984

TM 9-2320-211-20-2-2

Figure 29-12 (Sheet 4 of 7)
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1990

~500 | +250mv

“250,

~5G AC

o: |
@ Put multimeter leads across tested 100"

BLACK LEADcircuits

@ To test for short between two
circuits, put test probes on contacts
of both circuits

TRAILER CONNECTING
CABLE

NOTE: MULTIMETER SHOWN CHECKING
FOR SHORT BETWEEN TRAILER
CONNECTOR CABLE WIRES ATTACHED
TO CONTACTS A AND B.

TA 119985

TM 9-2320-211-20-2-2

Figure 29-12 (Sheet 5 of 7)
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a

QAVAT

*S0yA

1000 )
-900 | +250mv
-250

~$0 aC

-0 | &
-25 | |
- 500 ) b »

RED LEAD — |
“100 .

@ To test for short between a circuit
and ground, put one test probe on
circuit contact and other test probe
on ground

BLACK LEAD

TRAILER CONNECTING
CABLE

NOTE: MULTIMETER SHOWN CHECKING
FOR SHORT BETWEEN TRAILER
CONNECTOR CABLE WIRE ATTACHED
TO CONTACT B AND GROUND.

TA 119986

TM 9-2320-211-20-2-2
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and voltage drops at various test points
DC VOLTAGE TEST - To measure battery voltage, charging system ruts)

]C) Set up multimeter FUNCTION switch
and black test lead:

Note: The range switch and OHMS
ZERO ADJ knob are not used
for DC voltage tests

e Set FUNCTION switch to 1000 2 /
VDC

e Put jack plug of black (-) test lead
into -DC + AC OHMS jack

GO

FUNCTION SWITCH
f

/ J
19000

Q/VBC

DIRECT

20000 4
Q/V0C

REV.

{ pc
CURRENT

OHMS

AC
VOLTS

=

e | OHMS

(20000 OHMS
BLACK | [PER VOLT DC

LEAD
\

On ° <
©

250 Vv

500 V

THIS JACK
iS THE METER
CIRCUIT COMMON
GROUND

L
8
\

ia
TA 119989

TM 9-2320-211-20-2-2

Figure 29-14 (Sheet 1 of 9)
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@ Set up red test lead:

Note: The highest truck DC voltage
that is measured is about 28
volts. Therefore, the multimeter
red (+) lead is never put into the
250V, 500V, and 1000V jacks

@ 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 or
unknown

THE JACK USED IS
ALWAYS MARKED HIGHER
THAN THE VOLTAGE
YOU WANT TO MEASURE

/

@ Put jack plug of red (+) test lead into
jack you picked on right side of
multimeter. The jacks are in the
1000 OHMS PER VOLT AC DC
column of multimeter

NOTE

When you need fo turn on power before
measuring DC voltage, the fault isolation
procedure gives the turn-on instructions

GO

IF NORMAL VALUE OF PUT RED LEAD INTO
VOLTAGE BEING MEASURED | THIS JACK ON RIGHT
IS THIS: SIDE OF MUL TIMETER:

OTO2 VOLTS 2.5V

2T08 VOLTS 10V

8 TO 40 VOLTS 50V

UNKNOWN 50V

RED (+) TEST
LEAD MAY BE
PUT INTO ONE
OF THESE THREE
JACKS

RED (+) TEST
LEAD SHOWN
IN 50V JACK

TA 119990

TM 9-2320-211-20-2-2

Figure 29-14 (Sheet 2 of 9)
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3
rh

@ Put multimeter leads across (in

GO

parallel with) circuit being measured:

@ Put test prod of black lead (-) on
negative terminal of circuit being
measured

@ Put test prod of red lead (+) on
positive terminal of circuit being
measured

4

AZ,
@ If multimeter red test lead is on 50V |

jack, read multimeter as follows:

e Use 5DC scale. Full scale voltage is
50 volts DC

GO

NOTE: MULTIMETER SHOWN
MEASURING +24 VOLTS
DC BATTERY VOLTAGE.

RED LEAD

1.
3
6

o 98 220
oF 8%, 5 DCSCALE —e* “0.

POINTER HERE
IS 50 VOLTS DC

(FULL SCALE VOLTAGE)

TA 119991

TM 9-2320-211-20-2-2

Figure 29-14 (Sheet 3 of 9)
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POINTER HERE
MEANS O VOLTS DC

POINTER HERE
MEANS 10 VOLTS DC

POINTER HERE
MEANS 20 VOLTS DC

e@ Read each numbered line as shown

POINTER HERE
MEANS 30 VOLTS DC

POINTER HERE
MEANS 40 VOLTS DC

POINTER HERE
MEANS 50 VOLTS DC

SPACE BETWEEN
ANY TWO LINES
EQUALS 1 VOLT

@ Each space between lines equals
1 volt

GO TA 119192

TM 9-2320-211-20-2-2

29-72
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GO

4 SPACES BETWEEN
POINTER AND
NUMBERED LINE

NUMBERED
LINE TO
LEFT OF
MULTI-
METER
POINTER

BECAUSE POINTER IS NOT EXACTLY 4
SPACES FROM NUMBERED LINE TO LEFT
OF POINTER, MULTIMETER READING IS
BETWEEN 24 AND 25 VOLTS DC

MULTIMETER
POINTER

e Get multimeter reading as follows:

Step A Step B Step C

Read first numbered line to Count number of spaces Add the numbers from steps
left of pointer. Multiply between pointer and first A and B.
number by 10. numbered line to left of

pointer.

Example: 2 x 10 = 20+ 4 = 24 volts DC

Q. <o's 25 O
. o 8 10 DC SCALE s% “¢@ If multimeter red test lead is in 10V ° ao

jack, read multimeter as follows:
POINTER HERE IS

e Use 10 DC scale. Full scale voltage
is 10 volts DC

GO

10 VOLTS DC
(FULL SCALE VOLTAGE)

TA 119993

TM 9-2320-211-20-2-2

Figure 29-14 (Sheet 5 of 9)
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.

e Read each numbered line as shown

e Each space between lines equals
0.2 volt

POINTER HERE
MEANS 0 VOLTS DC

POINTER HERE
MEANS 2 VOLTS OC

POINTER HERE
MEANS 4 VOLTS DC

aA
.

o” '?

POINTER HERE
MEANS 6 VOLTS DC

POINTER HERE
MEANS 8 VOLTS DC

POINTER HERE
MEANS 10 VOLTS DC

SPACE BETWEEN
ANY TWO LINES
EQUAI.S 0.2 VOLT

TA 119994

TM 9-2320-211-20-2-2

29-74
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GO

3 SPACES BETWEEN
POINTER AND
NUMBERED LINE

ro)

MULTIMETER 4° ¢
POINTER

NUMBERED
LINE TO
LEFT OF
MULTI-
METER
POINTER

BECAUSE POINTER IS NOT EXACTLY 3
SPACES FROM NUMBERED LINE TO LEFT

e Get multimeter reading as follows: OF POINTER, MULTIMETER READING IS
BETWEEN 2.6 AND 2.8 VOLTS DC

Step A Step B Step C

Read first numbered line Count number of spaces Add the numbers from steps
to left of pointer. between pointer and A and B.

first numbered line to
left of pointer. Multiply
number of spaces by 0.2

Example 2 + 0.2x3=0.6 = 2.6volts DC

(+)
@ If multimeter red test lead is in 2.5V o® So, 2.5 DC SCALE ——» "©

jack, read multimeter as follows:

@ Use 2.5 DC scale. Full scale .
voltage is 2.5 volts DC POINTER HERE IS

, 2.5 VOLTS DC
(FULL SCALE VOLTAGE)

GO
TA 119995

TM 9-2320-211-20-2-2

Figure 29-14 (Sheet 7 of 9)
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@ Read each numbered line as shown

e Each space between lines equals 0.05
volt

|

POINTER HERE
MEANS 0 VOLTS DC

POINTER HERE
MEANS 0.5 VOLTS DC

POINTER HERE
MEANS 1.0 VOLTS DC

POINTER HERE
MEANS 1.5 VOLTS DC

POINTER HERE
MEANS 2.0 VOLTS DC

POINTER HERE
MEANS 2.5 VOLTS DC

SPACE BETWEEN
ANY TWO LINES
EQUALS 0.05 VOLT

TA 119996

TM 9-2320-211-20-2-2

29-76
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GO

3 SPACES BETWEEN
POINTER AND
NUMBERED LINE

MULTIMETERNUMBERED
POINTERLINE TO

LEFT OF
MULTI-
METER
POINTER

BECAUSE POINTER IS NOT EXACTLY 3
SPACES FROM NUMBERED LINE TO LEFT
OF POINTER, MULTIMETER READING IS
BETWEEN 0.65 AND 0.70 VOLTS DC

e Get multimeter reading as follows:

Step A Step B Step C

Read first numbered line Count number of spaces Add the numbers from steps
to left of pointer. between pointer and first A and B.

numbered line to left of
pointer. Multiply
number of spaces byues VY

0.05.

Example: 0.5 + 0.05x3=0.15 = 0.65 volts DC

@ Make circuit normal again:

@ Take both test prods off
measured circuit

TA 119997

TM 9-2320-211-20-2-2

Figure 29-14 (Sheet 9 of 9)
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2 (* VOLTAGE TEST - To measure van input and operating +?)
voltages

U1 |r ;1000
OCQINDC CURRENT

DIRECT OHMS

| 20000
A aewoe OLTS@ Set up multimeter as follows v

Note: The range switch and OHMS S
ZERO ADJ knob are not used FUNCTION
for AC voltage tests .

@e Set FUNCTION switch to AC VOLTS

THIS JACK IS
THE METER CIRCUIT’S
COMMON GROUND

@ Put jack plug of black test lead into © “
-DC +AC OHMS jack S IOV

50 V

r=) 250 V

500 V

GO
TA 119998

TM 9-2320-211-20-2-2

29-78
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GO

@ Put jack plug of red test lead into
250 V jack on right side of multimeter.
The jack is in the 1000 OHMS
PER VOLT AC DC column

Note: The truck AC voltages
measured are 208 and 120
volts. Therefore, the
multimeter red lead is never
put into the 2.5 V, 10 V,
50 V, 500 V, and 1000 V
jacks

NOTE

When you need to turn on power before
measuring AC voltage, the fault
isolation procedure gives the turn-on
instructions

+10amPs(©)oClO URRENTONCY =)
1000 OHMSPER VOLT AC ic}2.5 |

RED TEST
» LEAD IN

250V JACK

TA 119999

TM 9-2320-211-20-2-2

Figure 29-15 (Sheet 2 of 5)
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GO

NOTE: MULTIMETER SHOWN
MEASURING 120 VOLTS

PIAIG Timeout

VOLTAGE.

,
4 @ Put multimeter leads across (in parallel

with) circuit being measured BLACK

Note: In AC voltage measurement you
can hook up the test lead
connections to the circuit either
way. You will still get correct
multimeter readings and no
damage will be done to the
multimeter. But, when one side
of the circuit is electrical
ground, it is a good idea to put

L laa,l ~» ala p-setap!the black eua OTfl CIlECHICcCal GROUND
ground LEAD

RED
@ Put test prod of black lead on ground LEAD

side or one side of circuit being
measured. Put test prod of red lead
on other side of circuit being
measured VAN WIRING NCIRCUIT 650

HARNESS LEAD

Qrd @ Read multimeter “
e Use 2.5 AC scale. Full scale

voltage is 250 volts AC POINTER HERE
1S 250 VOLTS AC

(FULL SCALE VOLTAGE)

4 a)
cS) eS Lo

8s 95 DCSCALE

GO TA 120000

TM 9-2320-211-20-2-2

29-80
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POINTER HERE
MEANS 0 VOLTS AC

POINTER HERE
MEANS 50 VOLTS AC

POINTER HERE
MEANS 100 VOLTS AC

@ Read each numbered line as shown

POINTER HERE
MEANS 150 VOLTS AC

POINTER HERE
MEANS 200 VOLTS DC

POINTER HERE
MEANS 250 VOLTS AC

SPACE BETWEEN
ANY TWO LINES
EQUALS 5 VOLTS

@ Each space between lines equals
5 volts

GO TA 120001 —

TM 9-2320-211-20-2-2

29-81
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GO

Step A

Read first numbered line
to left of pointer. Multiply
number by 100.

Example: 1x 100=100 +

e Get multimeter reading as follows:

Step B

3 SPACES BETWEEN
POINTER AND
NUMBERED LINE

NUMBERED
LINE TO
LEFT OF
MULTI-
METER
POINTER

YN MULTIMETER
POINTER

BECAUSE POINTER IS NOT EXACTLY 3
SPACES FROM NUMBERED LINE TO LEFT
OF POINTER, MULTIMETER READING IS
BETWEEN 115 AND 120 VOLTS DC

Count number of spaces
between pointer and
first numbered line to
left of pointer.
Multiply number of
spaces by 5.

5x3=15 i

Step C

Add the numbers from steps
AandB.

115 volts AC

@ Make circuit normal again

e@ Take both test prods off
measured circuit

TM 9-2320-211-20-2-2

TA 120002

Figure 29-15 (Sheet 5 of 5)
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unit, and blower mofor resistor
3 (AS 6TANe: TEST - To measure resistance of temperature sending )

FUNCTION SWITCH

DIRECT
1 

20000

Q/VDC
REV.

@ Set up multimeter:

@ Set FUNCTION switch to OHMS S

a

RANGE SWITCH

e@ Set range switch to RX10000

GO
TA 120003

TM 9-2320-211-20-2-2

Figure 29-16 (Sheet 1 of 10)
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GO

—@ Put jack plug of black (-) test lead
| into -DC AC OHMS jack

e Put jack plug of red (+) test lead | BLACK TEST _ J
into OHMS jack LEAD

- NOTE

Detailed steps for making the truck parts
ready for resistance test are in the fault
isolation procedures. The steps given here
are typical

e Make tested part ready for resistance
:*. test:
fo

aay

p77 -CAUTION~ - — =
|

) If power to tested part is not turned off, |
multimeter will be damaged - |

en nes

GO TA 120004

TM 9-2320-211-20-2-2

Figure 29-16 (Sheet 2 of 10)
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GO |

PARTNOT TESTED
BATTERY TESTED PART

@ Turn off power to tested part aN \
+

4

XY \

—_" ‘

~~
SWITCH

NOTE: OPENING SWITCH
. TURNS OFF POWER

TO TESTED PART. ~~

PART NOT TESTED.
BATTERY TESTED PART

+ fl

e Take off one lead from tested \
port ~ .

oe

SWITCH
NOTE: TAKING OFF ONE

LEAD TAKES
TESTED PART

’ OUT OF CIRCUIT.

GO , TA 120005

TM 9-2320-211-20-2-2

Figure 29-16 (Sheet 3 of 10)
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GO

POINTER AT
0 (ZERO)

-\

a

OHMS SCALE

S

4©
@ Zero the multimeter:

@ Touch multimeter test probes
TEST PROBES

together TOUCHING
. RED LEAD

BLACK LEAD

Ln.

MULTIPLIER GOT WBS Bu
boniuhiadean Mbcapeersnarcgl

@ While touching multimeter test
probes together look at OHMS
scale. Pointer should be at
0 (zero). If it is not, turn OHMS
ZERO ADJ knob to move pointer
to 0

OHMS
ZERO ADJ

GO
TA 120006

TM 9-2320-211-20-2-2

Figure 29-16 (Sheet 4 of 10)
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GO / NOTE: MULTIMETER SHOWN
MEASURING RESISTANCE OF
A COLD START RESISTOR

“a

©
@ Put multimeter leads across tested part: :

e@ Put one test prod on one terminal
of tested part.

e Put other test prod on other terminal
of tested part

BLACK
LEAD

NOTE

Zero the multimeter each time you turn
the range switch knob to another position.
(See step 3 .)

6
@ Get the most accurate multimeter

reading as follows:

Note: The closer the multimeter
pointer is to the center of the OHMS
OHMS scale, the more accurate
the reading a

70
@ Note position of pointer on OHMS | WHEN POINTER IS

scale. Turn range switch knob to IN THIS AREA,
left while looking at pointer. Try READING IS °MOST ACCURATEto find range switch knob position
that gives most centered pointer

POINTER IN THIS POINTER IN THIS
AREA NOT AS AREA NOT AS
ACCURATE AS ACCURATE AS
CENTER AREA CENTER AREA

GO TA 120007 -

TM 9-2320- 211-20-2-2

Figure 29-16 (Sheet 5 of 10)
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GO

@ You may overshoot most centered
pointer position. If you do, turn
range switch knob to right to put
pointer in most centered position

ONLY THESE RANGE
SWITCH POSITIONS USED
FOR RESISTANCE
MEASUREMENTS

NOTE: MOVING RANGE
SWITCH KNOB TO
LEFT MOVES
POINTER TO
LEFT.

NOTE: MOVING RANGE
SWITCH KNOB
TO RIGHT MOVES
POINTER TO RIGHT.

TA 120008

TM 9-2320-211-20-2-2

Figure 29-16 (Sheet 6 of 10)
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GO

e Pointer will stay in right area if
resistance is less than 10 ohms.
Pointer will stay in left area if
resistance is more than 1,000,000
ohms

e Leave range switch in position that puts
pointer in most centered position

©)
@ If pointer falls exactly on a

numbered line read multimeter as
follows:

a. Look at OHMS scale and see which
numbered line pointer is on: 50

b. See what range switch position
number is: 10

c. Multiply number from step a by
number from step b to get multimeter
reading:
50 X 10 = 500 Ohms

GO

OHMS

30 20
§0

CENTER AREA
READ RESISTANCE

FROM 10 OHMS
TO 1,000,000 OHMS

LEFT AREA Vo AREA
READ RESISTANCE READ RESISTANCE

MORE THAN LESS THAN 10
1,000,000 OHMS OHMS HERE

HERE

OHMS

30 20
60

POINTER ON
LINE 50

RANGE SWITCH
POSITION NUMBER
IS10

\

u \

f
Rxl0 Rxlooo

RXIS/| Rxi0000

250
MICRO A

2.5 MA.

2.5 AMP
10 AMP

OMA.

O00 MA.
10 MA. 50 MA.

IS

TA 120009

TM 9-2320-211-20-2-2

Figure 29-16 (Sheet 7 of 10)
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GO

f.\ NUMBER TO NUMBER TO
UU | | LEFT OF no OF

. OINTER@ If pointer falls between numbered POINTER \ /
lines read multimeter as follows: YO J

a. Look at OHMS scale and note the 2 x
numbers to left and right of pointer: man Mee
30 and 20 pp a

b. Subtract lower number from higher ee oN
onumber: f30 - 20= 10 NN

, [| SPOINTER

NUMBER OF GRADUATIONS FROM
LOWER NUMBER TO HIGHER NUMBER
IS 10 /

i . *
c. Count number of graduations from _——

lower number to higher number.weer eewas thf wl @

(If pointer is to left of number 50,
count only the longer graduations. ): , ,

i

Noo inter

°
 A

 
=

am

TA120010

TM 9-2320-211-20-2-2

29-90
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GO

d. Divide number from step b by number
of graduations counted from step c:
10 + 10 =1

i:
e. Count number of graduations from

lower number to pointer. (If pointer
is to left of number 50, count only
the longer graduations): 3

f. Multiply number of graduations
counted in step e by answer from
stepd: 3X 1=3

Add answer from step f to lower
number to get scale reading:
3420 = 23

@
a

w T £V

‘ore
NF Need

NUMBER OF GRADUATIONS
FROM LOWER NUMBER TOPOINTER IS we

1d el

POINTER

LOWER oN

30 @)

14 rib,

TA 120011

TM 9-2320-211-20-2-2

Figure 29-16 (Sheet 9 of 10)
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RANGE SWITCH
POSITION NUMBER
iS 10

h. Multiply scale reading (step g) by
range switch position number to get
multimeter reading:
23 x 10 = 230 ohms

PARTNOT TESTED
BATTERY TESTED PART

"| @ Put tested part ‘back in circuit: _—

e Take off both test prods from across —_T
tested part

e Put lead back on tested part | ee

PUTTING BACK LEAD
- PUTS TESTED PART

BACK IN CIRCUIT °

TA 120012

TM 9-2320-211-20-2-2

Figure 29-16 (Sheet 10 of 10)
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CONTINUITY TEST - To check for breaks Ina circuit, such as
switch, lamp or electrical cable circuits

1000
Q/VDC

XL

DIRECT — OHMS

20000 es

FUNCTION SWITCH

@ Set up multimeter:

e Set FUNCTION switch to OHMS S

RANGE SWITCH

| | Ree

° Set range switch to RX]

TA 120013

TM 9-2320-211-20-2-2

Figure 29-17 (Sheet 1 of 6)
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GO

@ Put jack plug of black (-) test lead
into -DC +AC OHMS jack

@ Put jack plug of red (+) test lead
into OHMS jack

NOTE

Detailed steps for making the truck
circuits ready for continuity tests are in
the fault isolation procedures. The steps
given here are typical

@ Make tested circuit ready for
continuity test:

7 BcAUTION- ———

! If power to tested circuit is not
turned off, multimeter will be

| damaged

e@ Turn off power to tested circuit.

GO

>)

_j
\

ai
o

aw

SETTING LIGHT SWITCH MAIN
LEVER TO OFF TURNS OFF
POWER TO LIGHT CIRCUITS.

/
STOP
LIGHT

SERVICE
DRIVE

TA 120014

TM 9-2320-211-20-2-2
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@ Take plug on each end of trailer
connecting cable off mating
receptacle

@)
Zero the multimeter:

@ Touch multimeter test probes
together

GO

TAKING CABLE PLUGS OFF MATING
RECEPTACLES LETS YOU TEST
CONTINUITY OF CABLE WIRES

TRAILER CONNECTING
f CABLE

PLUG PLUG

TEST PROBES
TOUCHING

| RED LEAD

BLACK LEAD

TA 120015

TM 9-2320-211-20-2-2

Figure 29-17 (Sheet 3 of 6)
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GO

7) NN
POINTER AT

OHMS O (ZERO)
all

-

OHMS SCALE

e While touching multimeter test
probes together look at OHMS
scale. Pointer should be at 0
(zero). If it is not, turn OHMS
ZERO ADJ knob to move pointer
to 0

® ®£
y SOO

Conn 1 UCP ER MT Mer -i8 Be
a8 ee « edorioas f

Fe cote oa TE Paws
ay nS.

}

OHMS
ZERO ADJ

GO TA120016
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GO

G)FA
@ Put multimeter leads across tested

circuit:

@ Put test prod of black lead (-)
one contact of tested circuit

@ Put test prod of red lead (+) on
other contact of tested circuit

on

GO

RED LEAD

BLACK LEAD

TRAILER CONNECTING

NOTE: MULTIMETER SHOWN
CHECKING CONTINUITY
OF TRAILER CONNECTING
CABLE WIRE ATTACHED
TO CONTACT A.

TA 120017

TM 9-2320-211-20-2-2

Figure 29-17 (Sheet 5 of 6)

29-97



GO

G) bh POINTER AT 0 (ZERO)S, MEANS CIRCUIT eT@ Read multimeter:

@ Look at multimeter OHMS scale
For continuity, pointer should be
all the way To far right over
0 (zero)

@ If pointer stays all the way to left,
tested circuit is open. If pointer
jumps or flickers, tested circuit has OHMS
a loose connection S SJ

O— Put tested circuit back in operation:
e@ Take off both test prods from contacts

of tested circuit
@ Put back any plugs or other parts

previously removed to test continuity

Figure 29-17 (Sheet 6 of 6)

4 (stort TEST ~ To check for shorts in electrical cables)

| NOTE
A short (or short circuit) happens when
two circuits that should not be connected FUNCTION SWITCH
have metal-to-metal contact with each __ J
other. A short also happens when a 1000
circuit that should not touch electrical a/voc CURRENT
ground has metal-to-metal contact with 200 OHMS

>I
@ Set up multimeter:

e@ Set FUNCTION switch to OHMS
a) So”

P| eeeq

FUNCTION

GO TA 120018

 Figure 29-17

TM 9-2320-211-20-2-2

Figure 29-18 (Sheet 1 of 8)
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GO

e Set range switch to RX10000

Put jack plug of black (-) test lead
into -DC +AC OHMS jack

Put jack plug of red (+) test lead
into OHMS jack

GO

RANGE SWITCH

u

250
MICRO A

2.5MAY

© ® @

CONE CT ID WELTEPLGER Kil MX BIN Bey eo

REDTEST “=~ 3
LEAD @

—

(2)

@

TA 120019

TM 9-2320-211-20-2-2

Figure 29-18 (Sheet 2 of 8)
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GO

| NOTE
Detailed steps for making the truck circuits
ready for short test are in the fault isolation
procedures. The steps given here are
typical

@ Make tested circuits ready for short
test:

ram CAUTION —- — — 4

; |
| if power to tested circuits is not |

|
|

| turned off, multimeter will be LEVER TO OFF TURNS OFF
| damaged POWER TO LIGHT CIRCUITS.

Le EL — /

SETTING LIGHT SWITCH MAIN

BO. | } stor
MARKER } LIGHT

B.O. “ ‘SERVICE
DRIVF "A DRIVE

e Turn off power to tested circuit

TA 120020

TM 9-2320-211-20-2-2
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GO

@ Take plug on each end of trailer
connecting cable off mating
receptacle

3@)
@ Zero the multimeter:

@ Touch multimeter test probes
together

|

TAKING CABLE PLUGS OFF MATING
RECEPTACLES LETS YOU TEST
CABLE WIRES FOR SHORTS

TRAILER CONNECTING
CABLE

PLUG PLUG

TEST PROBES
TOUCHING

RED LEAD

Yi——,

BLACK LEAD

TA 120021

TM 9-2320-211-20-2-2

Figure 29-18 (Sheet 4 of 8)
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GO

e While touching multimeter test
probes together look at OHMS
scale. Pointer should be at
0 (zero). If it is not, turn OHMS
ZERO ADJ knob to move pointer
to 0

GO

\\
OHMS POINTER AT

0 (ZERO)

A

OHMS SCALE

S

*

MUCTIPUER IT MOE gS Bu
sew se Oo

Reinke Mattias

OHMS
ZERO ADJ

TA 120022

TM 9-2320-211-20-2-2

Figure 29-18 (Sheet 5 of 8)
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©@ Put multimeter leads across tested
circuits:

e To test for short between two
circuits, put test probes on contacts
of both circuits

7

®
1 =

% we iy aS X85 B/U os
hp” oti ak een

a) 4

BLACK LEAD

TRAILER CONNECTING

NOTE: MULTIMETER SHOWN
CHECKING FOR SHORT
BETWEEN TRAILER
CONNECTOR CABLE
WIRES ATTACHED TO
CONTACTS A AND B

TA 120023

TM 9-2320-211-20-2-2

Figure 29-18 (Sheet 6 of 8)
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To test for short between a circuit
and ground, put one test probe on
circuit contact and other test probe
on ground

GO

TRAILER CONNECTING
CABLE

NOTE: MULTIMETER SHOWN
CHECKING FOR SHORT
BETWEEN TRAILER CONNECTOR
CABLE WIRE ATTACHED TO
CONTACT B AND GROUND.

TA 120024

TM 9-2320-211-20-2-2
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GO

©);
@ Read multimeter:

@ Look at multimeter OHMS scale. If
pointer stays all the way to far left
without moving, circuits are not
shorted

e If pointer moves all the way to far
right over 0 (zero) , circuits are
shorted. If pointer jumps or
flickers, circuits are sometimes
shorted

©)@ Put tested circuit back in operation

e@ Take off both test prods from
contacts of tested circuit and
from ground

e Put back any plugs or other parts
previously removed to test for
shorts

OHMS

50 30 20

POINTER ALL THE
WAY TO LEFT

<< MEANS CIRCUITS ARE
NOT SHORTED

TA 120025

TM 9-2320-211-20-2-2

Figure 29-18 (Sheet 8 of 8)
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CHAPTER 30

ELECTRICAL SYSTEM OPERATING AND PRELIMINARY PROCEDURES

30-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment operating and
preliminary procedures for the system, for which there are authorized corrective
maintenance tasks at the organizational maintenance level.

30-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.
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ENERAL INFORMATION )
eA NOTE

When making light switch main lever
selections from OFF to any ON position
except B. O. MARKER, unlock switch
must be lifted to UNLOCK position

The condition of the batteries should
always be checked before troubleshooting
any system in the truck

The truck has two 12 volt DC batteries
connected in series, to furnish 24 volts
DC to the electrical system which uses
a negative (-) ground and positive (+)
power feed to the electrical components

To test the condition of batteries, set
BATTERY SWITCH to ON, (Do not
start engine)

The battery indicator should be in
position as shown in view A |

Start engine and run at 1200 RPM. See

VIEW B

BATTERY IN USE:

CHARGING OR
UNDER STARTER
LOAD.

READINGS HERE
INDICATE THAT
BATTERY IS
NEARLY WORN
OUT.

ELECTRICAL SYSTEM.
IF NEEDLE REMAINS
HERE, BATTERY IS o/o
WORN OUT OR

view B

BATTERY : WITH ALL

AT REST: ELECTRICAL UNITS

READINGS HERE OFF, RUN ENGINE
INDICATE A DEAD TO MAXIMUM
BATTERY. COULD BE VIEW A CHARGING RATE.
UNDERCHARGING IF VOLTAGE
OR ASHORT IN REGULATOR IS

PROPERLY SET,
POINTER WILL FALL
IN TOP HALF OF
GREEN SECTION.

DEFECTIVE,

READINGS HERE SHOW
BATTERY WAS RECENTLY
CHARGED AT HIGH RATE
(OVERCHARGED)

TROUBLESHOOTING

ENGINE RUNNING
AT NORMAL SPEED
FOR SEVERAL
MINUTES, AND
POINTER RESTS
HERE, MEANS
BATTERY IS NOT
CHARGING.

|} CHECK VOLTAGE
REGULATOR. IF
OK, CHECK
GENERATOR.

ENGINE RUNNING
AT MAXIMUM
CHARGING SPEED
LONG EOQUGH TO
CHARGE BATTERY,
WITH ALL ELECTRICAL
UNITS TURNED ON,
POINTER SHOULD
STAY IN GREEN
SECTION. IF NOT,
VOLTAGE
REGULATOR IS SET
TOO LOW, OR
BATTERY IS
WORN OUT,

OVERCHARGE
SECTION
MALADJUSTED
OR DEFECTIVE
VOLTAGE
REGULATOR.

TA 116091

TM 9-2320-211-20-2-2

Figure 30-1
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CHAPTER 31

ELECTRICAL SYSTEM CHECKOUT PROCEDURES

31-1. GENERAL. This chapter gives procedures for checking out the system after
troubleshooting and repair have been done. Procedures are set up in flow chart form
showing the checkout steps in order and referring to the fault symptom index when
the system does not check out.
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INDICATOR GAGE SUBSYSTEM CHECKOUT

CHECKOUT INDICATOR GAGE SUBSYSTEM )

@ Park truck

e Refer to TM 9-2320-211-10

@ Check that battery-generator works

@ Set ACCESSORY switch to ON
@ Look at battery-generator

indicator. Pointer should be at
mid yellow and low green

OK?

POINTER BATTERY
GENERATOR
INDICATOR

GO
TA 116092

 TM 9-2320-211-10

TM 9-2320-211-20-2-2
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GO

GREEN
\

@). Troubleshoot indicator gage
subsystem

e Set ACCESSORY switch to OFF
e@ Troubleshoot indicator gage

subsystem. Refer to fault
symptom index

Che that battery~generator
indicator shows voltage output

e@ Start engine. Refer to
TM 9=2320-211-10

e@ Look at battery-generator
indicator. Pointer should be
in green area

POINTER BATTERY
OK?

GENERATOR
INDICATOR

‘N
GO

TA 116093

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 31-1 (Sheet 2 of 6)
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GO

@ Troubleshoot indicator gage subsystem(ves) (xo) @ Stop engine. Refer to
TM 9-2320-211-10

e Troubleshoot indicator gage
subsystem. Refer to fault
symptom index

@ Check that oil pressure gage works

e@ Look at oil pressure gage. At
idle, pointer must be at 10 psi’
minimum, and 40 psi maximum
at 2,600 RPM

OK?

OIL PRESSURE
GAGE

GO
TA 116094

 TM9-2320-211-10

TM 9-2320-211-20-2-2

Figure 31-1 (Sheet 3 of 6)
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GO

7
@ Troubleshoot oil pressure gage

(ves) (no) e@ Shut off engine. Refer fo
TM 9-2320-211-10

@ Troubleshoot oil pressure gage.
Refer to fault symptom index

@ With fuel tank full check that
fuel level indicator gage works

e@ Look at fuel level indicator
gage. Pointer should be on F

OK?

FUEL LEVEL
INDICATOR
GAGE

GO TA 116095

 TM 9-2320-211-10

TM 9-2320-211-20-2-2
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GO

9
@ Troubleshoot fuel level gage subsystem

@ Stop engine. Refer to
TM 9=2320-211-10

e Troubleshoot fuel level indicator
gage subsystem. Refer to
fault symptom index

@ Check that temperature gage works

@ When truck has been run at least
10 minutes, look at temperature
gage. Pointer should be between
160° and 180 F

OK?
,

Sd

TEMPERATURE
GAGE

 TM9-2320-211-10

TM 9-2320-211-20-2-2

Figure 31-1 (Sheet 5 of 6)
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H
@ Troubleshoot temperature gage

e@ Stop engine. Refer to
TM 9-2320-211-10

e Troubleshoot temperature gage. |
Refer to fault symptom index

@ Stop engine. Refer to
TM 9-2320-211-10

TA 116097

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 31-1 (Sheet 6 of 6)
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CHECK IF ALL LIGHTS WORK

NOTE

Two soldiers are needed to checkout
lighting subsystem and are noted as
Soldier A and Soldier B

Check TM 9-2320-211-10 to see which .
lights go on for each position of light
switch levers

@ Park truck

e Refer to TM 9-2320-211-10

GO

CHECKOUT LIGHTING SUBSYSTEM

TA 116098

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

31-8

Figure 31-2 (Sheet lof 



GO

@ Check if all lights work

SOLDIER A e@ Move light switch levers
to lights being tested

e Tell Soldier B which
lights are being tested

SOLDIER B e@ Look at each light
being tested

e Write down if light
works or not

Do all lights work ?

@ Refer to electrical troubleshooting index

e Set light switch levers to OFF
e Refer to fault symptom index

@ Checkout of lighting subsystem
completed

e Set light switch levers to OFF

TA 116099

TM 9-2320-211-20-2-2

Figure 31-2 (Sheet 2 of 2)
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3
CHECKOUT CONTROL ASSEMBLY DIRECTIONAL
SIGNAL SUBSYSTEM

NOTE

Two soldiers will be needed for this
checkout and are noted as Soldier A
and Soldier B

@ Park truck

e Refer to TM 9=2320-211-10

GO
TA 116100

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

DIRECTIONAL SIGNAL SUBSYSTEM CHECKOUT

Figure 31-3 (Sheet 1 of 4)
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GO

@ Check that hazard warning lights work

SOLDIER A e Set IGNITION switch
to ON

e Set light switch main
lever to SERVICE DRIVE

e Set turn signal control
arm to hazard warning
position

e Check that turn signal
control lamp flashes
] to 2 times per second

SOLDIER B @ Check that two front
signal lamps and two
rear signal lamps flash
together at 1 to 2
times per second

SOLDIER A e Step on brake pedal
and hold it down

e@ Check that turn signal
control arm lamp flashes
1 to 2 times per second

SOLDIER B @ While Soldier A holds
down brake pedal check
that rear turn signal
lamps flash 1 to 2 times
per second

Do hazard warning lamps check out OK ?

GO

FRONT TURN
SIGNAL LIGHTS

REAR TURN
SIGNAL LIGHTS

TURN SIGNAL
CONTROL ARM

BRAKE PEDAL

TA 116101

TM 9-2320-211-20-2-2

Figure 31-3 (Sheet 2 of 4)
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GO

@ Troubleshoot control assembly directional
subsystem

e Set turn signal control arm to neutral
position

e@ Set light switch main lever to OFF
@ Set IGNITION switch to OFF
e Troubleshoot control assembly

directional subsystem. Refer to
fault symptom index

@ Check that turn signal control lamps
light

SOLDIER A e Set turn signal control
arm to left turn

SOLDIER B e Check that front and
rear left turn signals
work

SOLDIER A e Step on brake pedal
and hold it down

SOLDIER B e Check that left turn
signal flashes with
brake on

SOLDIER A e Keep brake pedal held
down and set turn
signal control arm to
right turn

SOLDIER B e Check that right rear
turn signal works with
brake on

SOLDIER A e Release brake pedal
SOLDIER B e Check that right rear

and front turn signal
lights work

Do all turn signal lights work OK ?
r

GO

RIGHT TURN
SIGNAL LIGHT

TN.

PT IG
' x Aya :

COB EET aH

LEFT TURN
SIGNAL LIGHT LEFT TURN

SIGNAL LIGHT

RIGHT TURN
SIGNAL LIGHT

BRAKE PEDAL

DIRECTIONAL
SIGNAL CONTROL
ARM

TA 116102

TM 9-2320-211-20-2-2

Figure 31-3 (Sheet 3 of 4)
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GO

| ee

@ Troubleshoot control assembly
directional signal subsystem

directional signal subsystem.

Set turn signal control arm to
neutral position
Set light switch main lever to OFF
Set IGNITION switch to OFF
Troubleshoot control assembly

Refer to fault symptom index

@ Turn off lights and ignition

e@ Set turn signal control arm to
neutral position

@ Set light switch main lever to OFF
e@ Set IGNITION switch to OFF

@ Control assembly directional
signal subassembly checks out
OK. Checkout completed

TA 116103

TM 9-2320-211-20-2-2

Figure 31-3 (Sheet 4 of 4)

31-13/(31-14 blank)





TM 9-2320-211-20-2-2

CHAPTER 32

TRANSMISSION SYSTEM TROUBLESHOOTING

32-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the transmission system, for which there are authorized corrective
maintenance tasks at the organizational maintenance level.

32-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.
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TRANSMISSION SYSTEM TROUBLESHOOTING

@ Park truck

e Refer to TM 9-2320-211-10

TRANSMISSION TRANSMISSION
CASING COVER PLATE

Ol
@ Check transmission casing

e Crawl under truck
@ Look for a cracked or broken casing

Is transmission casing OK ?

POWER TAKEOFF
MOUNT

@ Replace cracked or broken transmission
casing

e@ Tell direct support maintenance

TA 116104

 TM 9-2320-211-10

TM 2320-211-20-2-2

32-2
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GO

@ Check transmission cover plates and
power takeoff mount

@ Look for signs of hydraulic oil
leaking from cover plates and
power takeoff mount

Are cover plates and power takeoff
mount OK?

@ Tighten leaking cover plates or(ves) (no) power takeoff mount
e Using 3/4-inch wrench tighten

all bolts on cover plates
e Using 9/16-inch wrench tighten

all bolts on power takeoff mount
e@ Start engine and place vehicle in

motion. Refer to
TM 9=2320-211-10

e Do step |

Has leak stopped?

GO NO GO
TA 116105

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 32-1 (Sheet 2 of 3)
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) O NO GO

@ Top off oil in transmission

e@ Refer to LO 9-2320-211-12

(7)
(so) @ Replace leaking cover plate gasket

e Tell direct support maintenance

@ Replace leaking power takeoff
mounting gasket

e@ Tell direct support maintenance

Tell direct support maintenanceO
r

TA 116106

 LO 9-2320-211-12

TM 9-2320-211-20-2-2

Figure 32-1 (Sheet 3 of 3)
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Symptom
2

TRANSMISSION GEARS GRIND WHEN SHIFTING )

@ Park truck

e Refer to procedures given in
TM 9-2320-211-10

NOTE

Clutch system is not part of transmission
system. However parts in clutch system
can cause the transmission gears to grind
wheh shifting

@ Check clutch linkage

@ Look for bent or broken linkage

Is clutch linkage OK ?

CLUTCHLINKAGE Oo
@ Replace bent or broken linkage

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

@ Replace transmission

e Tell direct support maintenance

TA 116107

 para 3-4

TM 9-2320-211-20-2-2

Figure 32-2
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CHAPTER 33

TRANSFER SYSTEM TROUBLESHOOTING

33-1. EQUIPMENT ITEMS COVERED . This chapter gives equipment troubleshooting
procedures for the transfer system, for which there are authorized corrective
maintenance tasks at the organizational maintenance level.

33-2. EQUIPMENT ITEMS NOT COVERED . All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.
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1

Symptom

TRANSFER LEAKS oO )

@ Make truck ready for work on transfer

e Park truck. Refer to
TM 9-2320-211-10

e Chock wheels
e Crawl under truck

@ Check transfer gaskets and seals

e@ Look for signs of gear oi! leaking
from gaskets

e@ Look at propeller shaft flanges to
see if gear oil is leaking from seals

Are gaskets and seals OK ?

PROPELLER

SHAFT
FLANGE

TRANSFER
_ ASSEMBLY ,

GASKET

CASING

TA 116108

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 33-1 (Sheet 1 of 2)
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GO

@ Replace leaking transfer seals

Tell direct support maintenance

@ Tighten nuts and bolts around leaking
gasket

Using two 15/16-inch wrenches
tighten all nuts, or bolts
Using rag wipe area around leaking
gasket clean
Start engine and place vehicle in
motion to check that leak has
stopped. Refer to
TM 9-2320-211-10
Do step |
See if leak has stopped

Has leak stopped?

YES

4f @. Top off gear oi! level in transfer
Refer to LO 9-2320-211-12

@ Replace leaking gasket

e Tell direct support maintenance
|

Tell direct support maintenance

TA 116109

 LO 9-2320-211-12

TM 9-2320-211-20-2-2

Figure 33-1 (Sheet 2 of 2)
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Symptom

TRANSFER IS HARD TO SHIFT, OR POPS OUT OF GEAR )

@ Make truck ready for work on transfer

e Park truck. Refer to
TM 9-2320-211-10

@ Check for bent transfer linkage

TRANSFER
LINKAGE

e Crawl under truck
e@ Look closely for signs of bent

linkage

Is linkage OK ?

(ves) (No) @ Replace bent transfer linkage

e Tell direct support maintenance

GO TA 116110

 TM 9-2320-211-10 

TM 9-2320-211-20-2-2

Figure 33-2 (Sheet 1 of 2)
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GO

:i NOTE
This procedure will need the use of two
soldiers. The lead soldier will be called
SOLDIER A, and the helper will be
called SOLDIER B

@ Check transfer shift linkage

SOLDIER B @ Goto driver's seat and
wait for instructions

linkage ends
e See if shifting fork lever

moves all the way in
and out

Is linkage OK?

NY poe,’ SHIFTING

im

CAN ft TRANSFER
from SOLDIER A . Sh | SELECTOR

SOLDIERA e@ Crawl under truck ere oe . LEVER
e Tell SOLDIERB to shift Jt 36 |

transfer lever ms TRANSFER
@ Look for signs of the watt LINKAGE

linkage binding at ca a ene

- FORK
LEVER

@ Lubricate binding linkages

e Refer to LO 9-2320-211-12

@ Adjust transfer linkage

e Tell direct support maintenance

Tell direct support maintenance

TA 116111

 LO 9-2320-211-12

TM 9-2320-211-20-2-2

Figure 33-2 (Sheet 2 of 2)
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Symptom
3 .

CLUNKING NOISE HEARD DURING ACCELERATION ON
TRUCKS M55A2

@ Make truck ready for work on transfer

e@ Park truck. Refer to
TM 9=2320-211-10

2

@ Check transfer mounts

e@ Crawl under truck
Look for a broken transfer mount.
See figure 35-1

e Look for missing transfer mount
nuts, or bolts

e@ Using two 15/16-inch wrenches feel
if transfer mount nuts are loose

e Using 15/16-inch wrench feel if
transfer mount bolts are loose

Are transfer mounts OK ?

GO TA 116112

 figure 35-1

TM 9-2320-211-20-2-2

Figure 33-3 (Sheet 1 of 4)
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GO

TRANSFER
ASSEMBLY

HYDRAULIC
JACK

NOTE

@ Replace broken transfer mount

e Tell direct support maintenance

ee e Fa. |
wr 1 OW Hibs

and bolts

@ Puta 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 wrench

e Using two 15/16-inch wrenches
tighten all nuts and bolts

@ Tighten loose transfer mount nuts and
bolts

e Using two 15/16-inch wrenches
tighten nuts and bolts

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

tT

GO
TA 116113

TM 9-2320-211-20-2-2
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GO

@ Check rear engine mounts

@ Look for a broken engine mount
e@ Look for missing engine mount nut
e@ Using 3/4-inch wrench feel for

loose nut

Are engine mounts OK?

NOTE

ENGINE MOUNT NUT

@ Replace broken engine mount

@ Tell direct support maintenance

@ Put back missing engine mount nut

@ Put a hydraulic jack under
transmission bell housing 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 3/4-inch wrench tighten nut

@ Tighten loose engine mount nut

e@ Using 3/4~inch wrench tighten nut

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

GO
TA 116114

TM 9-2320-211-20-2-2

Figure 33-3 (Sheet 3 of 4)
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GO

Co".
| @ Check all propeller shaft universal

joints

e Look for a broken universal joint.
See figure 39-1 and 39-2

e Feel for a loose universal joint

Are universal joints tight ?

@ Tighten loose universal joint

e Refer to Vol 3, chapter 10,
para 10-14
Note: If universal cannot be

tightened, it should be
replaced. Refer to Vol 3,
chapter 10, para 10-14

@ Replace any broken propeller shaft
universal joint

e Refer to Vol 3, chapter 10,
para 10-14

TA 116115

 para 10-14

TM 9-2320-211-20-2-2

Figure 33-3 (Sheet 4 of 4)
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Symptom

CLUNKING NOISE HEARD DURING ACCELERATION ON
ALL TRUCKS BUT M55A2

@ Make truck ready for work on transfer

e Park truck. Refer to
TM 9~2320-211-10

@ Check transfer mounts

e Crawl under truck
e Look for a broken transfer mount.

See figure 39-1 and 39-2
e Look for missing transfer mount

bolts
e Using two 15/16-inch wrenches

feel if transfer mount nuts are
loose

Are transfer mounts OK ?

GO TA 116116

 figure 39-1 and 39-2

TM 9-2320-211-20-2-2

Figure 33-4 (Sheet 1 of 5)
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GO

TRANSFER
ASSEMBLY

HYDRAULIC
JACK

@ Replace broken transfer mount

e Tell direct support maintenance

@ Put back missing transfer mount nuts
and bolts

e Puta 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
wrench

e Using two 15/16-inch wrenches tighten
all nuts and bolts

@ Tighten loose transfer mount nuts and
bolts

e Using two 15/16-inch wrenches
tighten nuts and bolts

NOTE

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

GO TA 116117

TM 9-2320-211-20-2-2
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at
Or

@ Check rear engine mounts

nut

e Look for a broken engine mount
@ Look for missing engine mount nut
e Using 3/4-inch wrench feel for loose

Are engine mounts OK ?

=

CG).
oN (oN @ Replace broken engine mount
YES NO

@ Tell direct support maintenance

@ Put back missing engine mount nut

e Puta hydraulic jack under
transmission bell housing and
raise jack until weight is
removed from engine mount

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

@ Using 3/4-inch wrench tighten nut

@ Tighten loose engine mount nut

e@ Using 3/4-inch wrench tighten nut

i NOTE
Propeller shaft universal joints and center
bearing are not part of the transfer system.
However the universal joints should be
checked as a cause of the clunking noise

7
,

GO
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GO

@ Check center bearing

e@ Look for a broken center bearing.
See figure 39-1 and 39-2

e Feel for a loose center bearing

Is center bearing OK?

@ Replace broken center bearing

e Refer to Vol 3, chapter 10,
para 10-9

@ Tighten loose center bearing

e Refer to Vol 3, chapter 10,
para 10-9

©
@ Check all propeller shaft universal

joints

@ Look for a broken universal joint.
See figure 39-1 and 39-2

e@ Feel for a loose universal joint

Are universal joints tight?

GO TA 116119
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(10)

@ Tighten loose universal joint
NO

e@ Refer to Vol 3, chapter 10,
para 10-14
Note: If universal cannot be

tightened, it should be
replaced. Refer to Vol 3,
chapter 10, para 10-14

@ Replace any broken propeller shaft
universal jointYES

e@ Refer to Vol 3, chapter 10,
para [0-14

TA 116120
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CHAPTER 34

TRANSFER SYSTEM TROUBLESHOOTING SUMMARY

34-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 33, for the Transfer System.

34-2. PROCEDURES . The summary in this chapter covers all fault symptoms found in
the detailed troubleshooting procedures in Part 1. Chapter 7 outlines a sample trouble-
shooting procedure. The summary procedures are based on the “what-to-do” portions
of the detailed procedures and do not include the “How-to-do-it” instructions.
Warnings, cautions, and notes are given where needed.
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(TROUBLE WITH TRANSFER )
Symptoms

1 2 3 4

OUT OF GEAR ON TRUCKS M55A2 bat TRUCKS EXCEPT M55A2

TRANSFER SEALS

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

TRANSFER GASKETS

TRANSFER CASING
TRANSFER MOUNTING BOLTS
AROUND GASKET AREA

ARE MOUNTING BOLTS TIGHT?
:y

TIGHTEN MOUNTING
BOLTS AROUND
GASKET AREA

TELL DIRECT SUPPORT MAINTENANCEIBINOT E: FOR DETAILED TROUBLESHOOTING |
oe llaend

PROCEDURES, SEE SYMPTOM INDEX

—

°
 E

E 
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Figure 34-1 (Sheet 1 of 3)

34-2



GO GO GO

@ LOOK TO FIND FAULT IN

e TRANSFER LINKAGE

IS TRANSFER LINKAGE OK?

LUBRICATE OR ADJUST
TRANSFER LINKAGE

TELL DIRECT SUPPORT MAINTENANCE
NOTE: FOR DETAILED TROUBLESHOOTING

PROCEDURES, SEE SYMPTOM INDEX

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

e TRANSFER MOUNTS
e REAR ENGINE MOUNTS
e PROPELLER SHAFT UNIVERSAL

JOINTS

ARE TRANSFER MOUNTS AND REAR
ENGINE MOUNTS OK?

GO GO
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.GO

TELL DIRECT SUPPORT
MAINTENANCE

| TIGHTEN OR REPLACE BAD PART
NOTE: FOR DETAILED TROUBLESHOOTING

PROCEDURES, SEE SYMPTOM INDEX

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

TRANSFER MOUNTS
REAR ENGINE MOUNTS
CENTER BEARING
PROPELLER SHAFT UNIVERSAL
JOINTS

ARE ENGINE MOUNTS AND TRANSFER
MOUNTS OK?

TELL DIRECT SUPPORT
MAINTENANCE

TIGHTEN OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX
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CHAPTER 35

TRANSFER SYSTEM SUPPORT DIAGRAMS

35-1. GENERAL. This chapter gives the diagrams you need when doing troubleshoot-
ing procedures in chapter 33. Table 3-1 is a complete listing of all support diagrams
used in this manual.
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CHAPTER 36

TRANSFER SYSTEM CHECKOUT PROCEDURES

36-1. GENERAL. This chapter gives procedures for checking out the system after
troubleshooting and repair have been done. Procedures are set up in flow chart form
showing the checkout steps in order and referring to the fault symptom index when
the system does not check out.
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TRANSFER SYSTEM CHECKOUT

al
“TI @ Check to see if transfer leaks oil

e@ Look for signs of ofl leaking
from transfer

Is transfer free of leaking oil?

@ Do fault isolation procedure for
transfer leaks oil

@ Refer to fault symptom index

@ Check to see if transfer lever is easy
to shift into gear

e Start engine. Refer to
TM 9=2320-211-10

Is transfer lever easy to shift into gear?

@ Do fault isolation procedure for(ves) (No) transfer is hard to shift or pops
out of gear

e Refer to fault symptom index -

GO TA 116125
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GO

@ Check to see if transfer makes clunking
noise

e@ Put vehicle in motion and accelerate.
Refer to TM 9-2320-211-10

Is transfer quiet?

@ Do fault isolation procedure for clunking
YES NO noise is heard during acceleration

e Refer to fault symptom index

7

@ Checkout completed

e Stop engine and park truck.
Refer to TM 9-2320-211-10

TA 116126
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CHAPTER 37

PROPELLER SHAFT SYSTEM TROUBLESHOOTING

37-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the propeller shaft system, for which there are authorized corrective
maintenance tasks at the organizational maintenance level.

37-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.
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PROPELLER SHAFT SYSTEM TROUBLESHOOTINGSymptom

CLUNKING NOISE HEARD DURING ACCELERATION ON
TRUCK M55A2

@ Make truck ready for work on propeller
shafts

@ Park truck. Refer to
TM 9-2320-211-10

NOTE

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

@ Check transfer mounts

@ Crawl under truck
e@ Look for a broken transfer mount.

See figure 35-1
e@ Look for missing transfer mount nuts,

or bolts
e Using two 15/16-inch wrenches

fee] if transfer mount nuts are loose
e Using 15/16-inch wrench feel if

transfer mount bolts are loose

Are transfer mounts OK?

TA 116127
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GO

TRANSFER
ASSEMBLY

HYDRAULIC
JACK

@ Replace broken transfer mount

e Tell direct support maintenance

@ Put back missing transfer mount
nuts and bolts

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

@ Put correct bolt, or nut, into
transfer mount and tighten using
wrench

e Using 15/16-inch wrench tighten
all bolts

e Using two 15/16-inch wrenches
tighten all nuts and bolts

@ Tighten loose transfer mount nuts

e Using two 15/16~inch wrenches
tighten nuts and bolts

@ Tighten loose transfer mount bolts

e Using 15/16-inch wrench tighten
bolts

NOTE

Rear engine mounts are not part of the
propeller shaft system. However the rear
engine mounts should be checked as a

£Eal., -l,.-Linwn watencause or tne CIUNKRINgG NOES

GO
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GO

@ Check rear engine mounts ‘Ley

e@ Look for a broken engine mount REAR ENGINE MOUNT
@ Look for missing engine mount nut

@ Using 15/16-inch wrench feel for
loose nut

Are engine mounts OK?

ENGINE MOUNT
NUTS

e Tell direct support maintenance

@ Put back missing engine mount nut

e@ Puta hydraulic jack under
transmission bell housing and
raise jack until weight is renoved
from engine mount

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

6 vVSING 15/16=inch wrench tighten nut

@ Tighten loose engine mount nut

e Using 15/16-inch wrench tighten nut

A TA 116129
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GO

@ Check center bearing

e Look for a broken center bearing
See figure 39-2

e Feel for a loose center bearing

Is center bearing OK?

@ Replace broken center bearing

e@ Refer to Vol 3, chapter 10, para
10-9

@ Tighten loose center bearing

e Refer to Vol 3, chapter 10, para
10-9

@ Check all propeller shaft universal
joints

e Look for a broken universal joint.
See figure 35-1

e Feel for a loose universal joint

Are universal joints tight ?

TA 116130
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@ Tighten loose universal joint

e Refer to Vol 3, chapter 10, para
10-14
Note: If universal cannot be

tightened, it should be
replaced. Refer to Vol 3,
chapter 10, para 10-14

@ Replace any broken propeller shaft
universal joint

e Refer to Vol 3, chapter 10, para
10-14

TA 116131
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PROPELLER SHAFT SYSTEM TROUBLESHOOTING
Symptom

CLUNKING NOISE HEARD DURING ACCELERATION ON ALL
TRUCKS EXCEPT M55A2

@ Make truck ready for work on propeller
shafts

e Park truck. Refer to
TTMTTM 9-2320-211-10

NOTE

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

@ Check transfer mounts

e Crawl under truck
e@ Look for a broken transfer mount.

See figure 35-1
e@ Look for missing transfer mount

bolts
e Using two 15/16-inch wrenches

feel if transfer mount nuts are loose
e Using 15/16-inch wrench feel if

transfer mount bolts are loose

Are transfer mounts OK ?
er

GO TA 116132
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e Tell direct support maintenance

@ Put back missing transfer mount nuts
and bolts

@ Put a hydraulic jack under transfer
TRANSFER and raise jack until weight is
ASSEMBLY removed from transfer mount

@ Put correct bolt, or nut, into
transfer mount and tighten using
wrench

e Using two 15/16-inch wrenches
tighten all nuts and bolts

@ Tighten loose transfer mount nuts

; S e Using two 15/16-inch wrenches
0 tighten nuts and bolts

: HYDRAULIC| JACK

NOTE

Rear engine mounts are not part of the
propeller shaft system. However the rear
engine mounts should be checked as a
cause of the clunking noise

GO

@ Tighten loose transfer mount bolts

e Using 15/16-inch wrench tighten
bolts

TA 116133
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U

GO

|
+ )E

@ Check rear engine mounts

Look for a broken engine mount
Look for missing engine mount nut

Using two 3/4-inch wrenches
feel for loose nut

Are engine mounts OK?

GO

(s)
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CEP ey ervey
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REAR ENGINE MOUNT

ENGINE MOUNT
NUTS

@ Replace broken engine mount

@ Tell direct support maintenance

@ Put back missing engine mount nut

e Puta hydraulic jack under
transmission bell housing 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 3/4-inch wrenches
tighten nut

@ Tighten loose engine mount nut

e Using two 3/4-inch wrenches
tighten nut
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@ Check all propeller shaft universal
joints

@ Look for a broken universal joint.
See figure 39-1

e Feel for a loose universal joint

Are universal joints tight?

@ Tighten loose universal joint

e Refer to Vol 3, chapter 10,
para 10-14
Note: If universal cannot be

tightened, it should be
replaced. Refer to Vol 3,
chapter 10, para 10-14

@ Replace any broken propeller shaft
universal joint

e Refer to Vol 3, chapter 10,
para 10-14

TA 116135
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CHAPTER 38

PROPELLER SHAFT SYSTEM TROUBLESHOOTING SUMMARY

38-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 37, for the Propeller Shaft System.

38-2. PROCEDURES. The summary in this chapter covers all fault symptoms found in
the detailed troubleshooting procedures in Part 1. Chapter 7 outlines a sample trouble-
shooting procedure. The summary procedures are based on the “what-to-do” portions
of the detailed procedures and do not include the “How-to-do-it” instructions.
Warnings, cautions, and notes are given where needed.
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( trouste WITH PROPELLER SHAFT )
Symptoms

1 2
CLUNKING NOISE HEARD

ON TRUCK M55A2 ON ALL TRUCKS EXCEPT
| M55A2

@ LOOK TO FIND FAULT IN ONE OF
THE FOLLOWING:

e@ TRANSFER MOUNTS
@ REAR ENGINE MOUNTS
e@ CENTER BEARING
@ PROPELLER SHAFT UNIVERSAL

JOINTS

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING | @ LOOK TO FIND FAULT IN ONE OF ~
PROCEDURES, SEE SYMPTOM INDEX THE FOLLOWING:

e TRANSFER MOUNTS
e REAR ENGINE MOUNTS
e@ PROPELLER SHAFT UNIVERSAL

JOINTS

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX
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CHAPTER 39

PROPELLER SHAFT SYSTEM SUPPORT DIAGRAMS

39-1. GENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in chapter 37. Table 3-1 is a complete listing of all support
diagrams used in this manual.
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FRONT UNIVERSAL PROPELLER FORWARD REAR
AXLE : JOINT SHAFT REAR AXLE AXLE
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TRANSMISSION TRANSFER

ALL TRUCKS EXCEPT M55A2
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Figure 39-1. Propeller Shaft Arrangement (All Trucks Except M55A2)
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FRONT FORWARD
AXLE | TRANSMISSION TRANSFER “ A“

J

N
y

UNIVERSAL
JOINT

ON TRUCK M55A2
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Figure 39-2. Propeller Shaft Arrangement (Truck M55A2)
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CHAPTER 40

FRONT AXLE SYSTEM TROUBLESHOOTING

40-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the front axle system, for which there are authorized corrective
maintenance tasks at the organizational maintenance level.

40-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.
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Symptom

|
SHIMMY

@ Park truck

e Refer to TM 9~-2320-211-10
e@ Chock wheels

] NOTE
The steering linkage and drag links are not
part of the front axle group. They should
be checked when shimmy is felt

@ Check steering linkage

e Shake all parts of linkage. See
figure 56-1

e Feel for loose linkage

Is linkage tight?

3

@ Replace bent or worn linkage
YES NO
NA ed e Refer to Vol 3, chapter 14,

para 14~5

TA 116139
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FRONT AXLE SYSTEM TROUBLESHOOTING
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GO

fe Check drag links
e Shake drag links to feel if they are

loose. See figure 56-1

Are drag links OK?

@ Adjust loose drag links

e Refer to Vol 3, chapter 14, para
14-6
Note: If drag links cannot be

adjusted, they should be
replaced. Refer to Vol. 3,
chapter 14, para 14-6

NOTE

Wheel bearings are not part of the front
axle group. They should be checked as
a cause of shimmy.

© ¢
 

a
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GO

@ Check front wheel bearing adjustments

e@ Jack up truck until front wheels
turn freely. Refer to TM 9-2320-
211-10

e Push, then pull on tire
e@ Feel fora lot of free-play in

wheel .

Is free-play OK?

@ Adjust loose wheel bearings

e Refer to Vol 3, chapter 13, para
13-7
Note: If shimmy is still coming

from axle after bearings are
adjusted, remove and
inspect wheel bearings.
Refer to Vol 3, chapter 13,
para 13-7

Tell direct support maintenance

TA 116141
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Symptom

2 FRONT AXLE MAKES NOISE.)

1

:)
(

@ Make truck ready for work on front
axle

e Park truck. Refer to
TM 9=2320-211-10

e@ Chock wheels

| NOTE
Wheel bearings are not part of the front
axle group. They should be checked as
a cause of front axle making noise.

I
fr

@ Check front wheel bearing adjustments

e Jack up truck until! front wheels
turn freely. Refer to TM 9-2320-
211-10

e Push, then pull on tire
e Feel for free play in wheel

NOTE: There should be very little
free play in wheel

Is free~play OK?

GO TA 116142

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 40-2 (Sheet 1 of 3)

40-5



GO

(ves) (wo) @ Adjust loose wheel bearings

e Refer to Vol 3, chapter 13, para
13-7
Note: If noise is still heard coming

from front axle after bear-
ings are adjusted, remove
and inspect wheel bearings.
Refer to Vol 3, chapter 13,
para 13-7

NOTE

The steering linkage and drag links are
not part of the front axle group. They
should be checked when the front axle
makes noise.

@ Check steering linkage

e@ Shake all parts of linkage. See
figure 56-1

e Feel for loose linkage

NOTE: There should be no up and
down free play at wheels.
There should be no free play
at drag link

Is linkage tight ?

GO TA 116143
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GO

(ves) (wo) @ Adjust loose drag link

e Refer to Vol 3, ‘chapter 14, para

@ Replace worn linkage

14-6

e Refer to Vol 3, chapter 14, |para
14-6

@ Check drag links

e@ Shake drag links to see if they are
loose. See figure 56-1

Note: There should be very little
free play in wheel

Are drag links tight ?

@ Adjust loose drag links

e Refer to Vol 3, chapter 14, bara
14-6
Note: If drag links cannot be ad-

justed, they should be re-
placed. Refer to Vol. 3,
chapter 14, para 14-6

Tell direct support maintenance

TA 116144
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Park truck

e Refer to TM 9-2320-211-10
e Chock wheels

+

NOTE

The shock absorbers are not part of the
front axle group. They should be checked
when the front tires do not wear evenly.

@ Check shock absorbers

@ Look for signs of leaking
hydraulic fluid. See
figure 56-1

Are shock absorbers OK ?

GO
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@ Replace leaking shock absorbers

e Refer to Vol 3, chapter 16,
para 16-6

Note: If one shock absorber is
found to be bad, both
should be replaced

NOTE

Wheelbearings are not part of the front
axle group. They should be checked
as a cause of front tires not wearing
evenly

@ Check front wheel bearing adjustments.

e@ Jack up truck until front wheels
turn freely. Refer to
TM 9=2320-211-10

e Push, then pull tire
e Feel fora lot of free play in wheel

Is free play OK?

(ves) (xo) @ Adjust loose wheel! bearings

e Refer to Vol 3, chapter 13,
para 13-7

GO TA 116146
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I NOTE
The steering linkage, drag links, and
toe-in check are not part of the front
axle group. They should be checked
when front tires do not wear evenly.

6© Check steering linkage
@ Shake all parts of linkage. See

figure 56-1
e Feel for loose linkage

Is linkage tight?

(7)
( ) | ( ) @ Replace bent or worn linkage

; YES NO
NS NSA | e Refer to Vol 3, chapter 14,

para 14-5

“TI @ Check drag links

e Shake drag links to feel if
they are loose. See figure 56-1

Are drag links OK?

N
GO TA 116147
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@ Adjust loose drag links

e Refer to Vol 3, chapter 14,
para 14-6

Note: If drag links cannot
be adjusted, they should
be replaced

e@ Refer to Vol 3, chapter 14,
para 14-6

Is toe-in OK?

@ Adjust toe-in

e Refer to Vol 3, chapter 14,
para 14-3

Tell direct support maintenance
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Symptom
FRONT AXLE SYSTEM TROUBLESHOOTING

TRUCK PULLS TO ONE SIDE WHILE IN MOTION )

@ Park truck

e Refer to TM 9-2320-211-10 |
e Chock wheels

NOTE

The toe~in check is not part of the front
axle. It should be checked as a cause
of the truck pulling to one side

@ Do toe-in check

e@ Refer to Vol 3, chapter 14,
para 14-3

Is toe~in OK?

GO

@ Adjust toe-in

@ Refer to Vol 3, chapter 14,
para 14-3

TA 116149
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NOTE

Wheel bearings are not part of the front
axle group. They should be checked as
a cause of the truck pulling to one side

@ Check front wheel bearing adjustments

e Jack up truck until front wheels
turn freely. Refer to
TM 9-2320-211-10

e Push, then pull on tire
e Feel for a lot of free-play in wheel

Is free-play OK?

GO

@ Adjust loose wheel bearings

e Refer to Vol 3, chapter 13,
para 13-7

Note: If truck is still pulling
to one side after bearings
are adjusted, remove and
inspect wheel bearing

TA 116150
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NOTE

The brakes are not a part of the front
axle group. They should be checked
when truck pulls to one side

@ Check brakeshoe adjustment

@ Refer to Vol 3, chapter 12,
para 12-8 and 12-9

Is brake shoe adjustment OK?

: ©)ne eae FA

@ Adjust brakes

@ Refer to Vol 3, chapter 12,
para 12-8 and 12-9

Tell direct support maintenance
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CHAPTER 41

FRONT AXLE SYSTEM TROUBLESHOOTING SUMMARY

41-1. GENERAL. This chapter gives a summary of troubleshooting procedures
given in chapter 40, for the Front Axle System.

41-2. PROCEDURES. The summary in this chapter covers all fault symptoms found in
the detailed troubleshooting procedures in Part 1. Chapter 7 outlines a sample trouble-
shooting procedure. The summary procedures are based on the “what-to-do” portions
of the detailed procedures and do not include the “How-to-do-it” instructions.
Warnings, cautions, and notes are given where needed.
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( TROUBLE WITH FRONT AXLE SYSTEM )

Taal ae an 4 fos ite ol oe 2 ed a| fe iIAES UUSHIMMY
IDE WHILE iN MOTION

4
\ ee |

TRUCK PULLS TO ONENOT WEAR EVENLY | {s |

@ LOOK TO FIND FAULT IN ONE OF
THE FOLLOWING:

STEERING LINKAGE
DRAG LINKS
FRONT WHEEL BEARING
ADJUSTMENTSall dialed

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO
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ee
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FRONT AXLE SYSTEM TROUBLESHOOTING SUMMARY

Figure 41-1 (Sheet 1 of 2)
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GO GO

@ LOOK TO FIND FAULT IN ONE OF
THE FOLLOWING:

SHOCK ABSORBERS
FRONT WHEEL BEARING
ADJUSTMENTS
STEERING LINKAGE
DRAG LINKS
TOE-IN

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

@ LOOK TO FIND FAULT IN

e TOE IN. REFERTO VOL3,
CHAPTER 14, PARA 14-3

I
REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 116153

PARA 14-3
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CHAPTER 42

FRONT AXLE SYSTEM CHECKOUT PROCEDURES

42-1. GENERAL. This chapter gives procedures for checking out the system after
troubleshooting and repair have been done. Procedures are set up in flow chart form
showing the checkout steps in order and referring to the fault symptom index when
the system does not check out.
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FRONT AXLE SYSTEM CHECKOUT

CHECKOUT FRONT AXLE SYSTEM )

@ Check front tires for wear

e@ Park truck and chock wheels.
Refer to TM 9=2320-211-10

e@ Look at each front tire and
check for even wear

Are front tires worn evenly ?

@ Do fault isolation procedure for front
tires do not wear evenly

e Refer to fault symptom index

@ Check for pulling to one side

e Unchock wheels, start engine, and
put vehicle in motion. Refer to
TM 9=2320-211-10

e Check to see if truck pulls to
one side when steered straight

Does truck drive straight ?

@ Do fault isolation procedure for truck
pulls to one side while in motion

e Refer to fault symptom index

GO TA 116154

 TM 9-2320-211-10
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GO

@ Check for shimmy

Do wheels and steering wheel shake ?
: a

@ Do fault isolation procedure for
shimmy

e Refer to fault symptom index

@ Check for noise from front axle

e Listen to front axle

Is front axle quiet ?

axle makes noise

e Refer to fault symptom index

@ Do fault isolation procedure for front

@ Park truck and turn off engine

e@ Refer to TM 9-2320-211-10 ©

Front axle system checks out OK.
Checkout completed

TA 116155
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CHAPTER 43

REAR AXLE SYSTEM TROUBLESHOOTING

43-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the rear axle system, for which there are authorized corrective
maintenance tasks at the organizational maintenance level.

43-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.
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REAR AXLE SYSTEM TROUBLESHOOTING
Symptom

REAR AXLE MAKES NOISE )

@ Park truck

e Refer to TM 9-2320-211-10

NOTE
Torque rods and spring seats are not part
of the rear axle group. However, they
should be checked as a cause of the rear
axle making noise

@ Check torque rods

e Shake torque rods
@ Look for free play at torque rod

ends

NOTE: There should be no
freeplay at torque rod
ends

TORQUE ROD END

Are torque rods OK?

GO TA 116156
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GO

NOTE

@ Replace worn torque rods

e Tell direct support maintenance

Spring seat is not part of the front axle
group. However, the spring seat should
be checked as a cause of the rear axle
making noise

@ Check spring seat bearing free play

@ Put floor jack under spring seat
e Raise truck until wheels come off

ground
e Put pry bar between spring saddle

pin and spring saddle
e Push bar up and down and look for

free play in spring seat bearing

Note: There should be no free
play in spring seat bearing

Is spring seat bearing free play OK?

GO

SPRING
SADDLE
PIN

SADDLE
SS

(7,l{,2haw
PRY BAR

SPRING SEAT

FLOOR JACK

TA 116157
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(3).
@ Adjust spring seat bearing

YES NO
e Refer to Vol 3, chapter 16,

para 16-5

Note: If noise is still heard after
MEME FIMO VOeCH UU [UOT oUe

/ Replace spring seat bearing.
Refer to Vol 3, chapter 16,
para 16-5

6

@ Check rear wheel bearing adjustment
WHEEL

e Slide a pry bar under rear wheels

Note: Bar is used as a lever to push
up on the tire using the floor
for support

PRY BAR

e Push up on tire and feel for a lot of
free play in wheel

Is wheel bearing adjustment OK?
| TS 211-20-114

@ Adjust loose rear wheel bearings

e@ Refer to Vol 3, chapter 13,
para 13-1]

®@ Jack up and support truck

\
GO

@ Lower floor jack
e Refer to Vol 3, chapter 10, para

10-3

TA 116158
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~ | @ Check rear wheel bearing on wheel that
is noisy

@ Remove outer and inner rear wheel
bearings. Refer to Vol 3, chapter
13, para 13-11

@ Look at wheel bearings for signs of
scorching, melting or metal
discoloring

BEARING

Note: If wheel bearings are found to
be OK, put them back, Refer
to Vol 3, chapter 13, para 13-11
Then do step 8, for the wheel
next to if

TS 211-20-118

Is wheel bearing OK?

10

(vss) (wo) @ Replace bad wheel bearings
e Refer to Vol 3, chapter 13,

para 13-11

{li
@ Jack down truck

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

2 Tell direct support maintenance
TA 116159
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Symptom

(100 MUCH BACKLASH WHEN DRIVING )
A]

@ Park truck

| e Refer to TM 9-2320-21 1-10

| ]

|ty iLARTER
e@ Using 15- pound-feet torque wrenchand 3/4~inch socket make sure each (= (@, ) ee) F

Lie t. 2f.ba...-) 2. Wien. AN Uw EZ,<

|
@ Check rear axle flange bolts

ae
s} 

|

DOF [Ss FTIQGMFeEMNea TO 7U TO OV

pound feet

Are flange bolts tight ?

AXLE FLANGE
BOLTS

@ Tighten loose rear axle flange bolts

e Using 15- pound-feet torque
wrench and 3/4-inch socket tighten
bolts to 70 to 80 pound-feet

Tell direct support maintenance

TA 116160
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CHAPTER 44

REAR AXLE SYSTEM TROUBLESHOOTING SUMMARY

44-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 43, for the Rear Axle System.

44-2. PROCEDURES. The summary in this chapter covers all fault symptoms found in
the detailed troubleshooting procedures in Part 1. Chapter 7 outlines a sample trouble-
shooting procedure. The summary procedures are based on the “what-to-do” portions
of the detailed procedures and do not include the “How-to-do-it” instructions.
Warnings, cautions, and notes are given where needed.
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( trove WITH REAR AXLE SYSTEM )

symptoms ee |
I 2

REAR AXLE
MAKES NOISE

@ LOOK TO FIND FAULT IN ONE OF
THE FOLLOWING:

TORQUE RODS
SPRING SEATS
REAR WHEEL BEARING
ADJUSTMENTS
REAR WHEEL BEARINGS

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TOO MUCH BACKLASH
WHEN DRIVING

@ LOOK TO FIND FAULT IN

@ REAR AXLE FLANGE BOLTS

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

REAR AXLE SYSTEM TROUBLESHOOTING SUMMARY

TA 116161

Figure 44-1
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CHAPTER 45

REAR AXLE SYSTEM CHECKOUT PROCEDURES

45-1. GENERAL. This chapter gives procedures for checking out the system after
troubleshooting and repair have been done. Procedures are set up in flow chart form
showing the checkout steps in order and referring to the fault symptom index when
the system does not checkout.
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REAR AXLE SYSTEM CHECKOUT

CHECKOUT REAR AXLE SYSTEM )

@ Check for rear axle noise

e@ Start engine and drive truck
forward. Refer to
TMT 9~2320-211-10

e Listen for noise from rear axle

Is rear axle quiet?

@ Do fault isolation procedure for
rear axle makes noise

e Refer to fault symptom index

@ Check for too much backlash
in rear axle

Is rear axle free of backlash?

@ Do fault isolation procedure for too
much backlash when driving

e Refer to fault symptom index -

@ Stop truck and turn off engine

e Refer to TM 9-2320-211-10

Rear axle system checks out OK.
| Checkout completed

TA 116162
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CHAPTER 46

BRAKE SYSTEM TROUBLESHOOTING

46-1. EQUIPMENT ITEMS COVERED . This chapter gives equipment troubleshooting
procedures for the brake system, for which there are authorized corrective
maintenance tasks at the organizational maintenance level.

46-2. EQUIPMENT ITEMS NOT COVERED . All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.
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Symptom

BRAKE PEDAL PRESSURE IS SPONGY )

I

“| @ Park truck

e@ Refer to TM 9-2320-211-10

@ Check hydraulic brake fluid in master
cylinder

e Use 7/16-inch wrench
@ Open master cylinder access hatch
e Using 13/16-inch wrench,

unscrew and take out master
cylinder filler cap

@ Using a flashlight, shine light into
master cylinder reservoir to see if
fluid level is low

Is the hydraulic brake fluid level OK?

BRAKE SYSTEM TROUBLESHOOTING q

SS
SA

MASTER CYLINDER
FILLER CAP

TS 211-20-21

@ Test master cylinder

e Refer to test equipment procedures
test index for master cylinder
leakage test. Refer to Vol 3,
chapter 12, para 12-11

Is master cylinder OK?

NO GO
TA 116163

para 12-11
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Figure 46-1 (Sheet 1 of 8)
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GO -

(6) | ac
6(©) &

GAGE

ON ALL TRUCKS EXCEPT SOME
LATE MODEL M52A2 TRUCKS

@ Check compressed air line to air
pressure gage

e Using soapy water, coat the fitting
and look for air bubbles

Is the air line fitting tight’?

AIR PRESSURE |
GAGE

ON SOME LATE MODEL
M52A2 TRUCKS

@ Tighten loose compressed air line
fitting until leak stops

e@ Using 5/8-inch wrench, tighten
fitting until leak stops

GO | TA 116189

TM 9-2320-211-20-2-2

Figure 46-7 (Sheet 2 of 5)
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GO

@ Check all compressed air line fittings

e Using soapy water, coat the
fittings and look for air bubbles.
See figure 48-2 and 48-3

Are fittings OK?

@ Tighten loose fittings

e@ Using 7/16-inch wrench,
tighten loose fittings

NOTE

Air pressure gage is not part of the com-
pressed air system. However, a bad
gage can cause a reading below the
normal 105-120 psi with engine running

GO TA 116190.

 figure 48-2 and 48-3

TM 9-2320-211-20-2-2
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10

@ Turn off engine

e@ Refer to TM 9-2320-211-10

@ Put back air line on air pressure gage

e Using 5/8-inch wrench, screw air
line back on gage

@ Replace air governor valve

e Refer to Vol 3, chapter 12,
para 12-30 para 12-30

TM 9-2320-211-20-2-2

Figure 46-7 (Sheet 5 of 5)

TA 116192
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Symptom

READING ON AIR PRESSURE
GAGE IS ABOVE NORMAL

@ Park truck and turn off engine

e@ Refer to TM 9-2320-211-10

(mee

@ Check air pressure gage

@ Open air reservoir drain valve
—@ Using 5/8 inch wrench unscrew

and take off air line from gage
@ Put air line on gage that is

known to be good and tighten
line using 5/8 inch wrench

GO

AIR PRESSURE
GAGE

ON ALL TRUCKS EXCEPT SOME
LATE MODEL M52A2 TRUCKS

AIR PRESSUR
GAGE

ON SOME LATE MODEL
M52A2 TRUCKS ~

TA116193
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le

@ Close air reservoir drain valve
e Start engine. Refer to

TM 9-2320-211-10
@ Look at pressure reading on gage

e read over 105 to 120 psi?

\
AIR RESERVOIRAIR RESER\ VOIR DRAIN VALVE

@ Turn off engine

e@ Refer to TM 9-2320-211-10

@ Replace air pressure gage

e Refer to Vol 3, chapter 7, para
7-14

@ Turn off engine

e Refer to TM 9-2320-211-10

@ Put back air line on air pressure
gage in instrument panel

e Using 5/8 inch wrench screw
air line back on gageSart ee ee NS,

GO TA 116194
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GO

N17 @ Replace air governor

e Refer to Vol 3, chapter 12,
para 12-29

@ Start engine

e Refer to TM 9-2320-211-10

Does air pressure gage read over
105 to 120 psi?

c (, . = End troubleshooting procedure for reading on
NO air pressure gage is above normal pressure of

NAY | 105 to 120 psi with engine running

@ See if air governor valve unloads
at 60 psi

e@ Refer to TM 9-2320-211-10

@ Turn off engine

e@ Refer to TM 9-2320-211-10 TM 9-2320-211-10

TM 9-2320-211-20-2-2

TA 116195

Figure 46-8 (Sheet 3 of 3)
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Symptom

TRAILER BRAKES DO NOT WORK WHEN PEDAL
IS PRESSED OR HAND CONTROL VALVE IS USED

@ Park truck

e Refer to TM 9-2320-211-10

@ Check trailer brake compressed
air lines, fittings, and service
coupling

e Turn on trailer brake hand
control lever. Refer to
TM 9-2320-211-10

e@ Using soap suds, check for leaks.
See figure 48-3

e@ Look for crushed or broken lines.
See figure 48-3

Are air lines, fittings, and coupling OK?

— — —— CAUTION — — ——
Fittings and metal tubing can be ruined

(wo) by overtightening. Tighten fitting until
leak stops 4

Lo ee

GO NO GO TA 116196

 figure 48-3

TM 9-2320-211-20-2-2

Figure 46-9 (Sheet 1 of 2)
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NO GO

@ Replace crushed or broken compressed
air lines

e Refer to Vol 3, chapter 12,
para 12-19

@ Replace bad coupling

e Refer to Vol 3, chapter 12,
para 12~19

@ Tighten leaking. fittings

e Using 13/16 inch wrench,
tighten fittings

@ Repair trailer brakes

e Tell direct support maintenance

 para 12-19

TM 9-2320-211-20-2-2

TA 116197

Figure 46-9 (Sheet 2 of 2)
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Symptom

im (HANDBRAKE ASSEMBLY DRAGS AFTER HANDBRAKE LEVER is \
yy\ DOWN

Olya

@ Make truck ready for work on handbrake

e Park truck. Refer to
TM 9-2320-211-10

e Chock wheels .

@ Check brakeshoe retracting spring,
and lever retracting spring at rear
of transfer

Crawl under truck
Look for retracting springs that
have come off mount
Look for worn or broken
retracting spring

Are retracting springs OK?

GO

BRAKESHOE
RETRACTING

_ BRAKESHOE

TA 116201
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Figure 46-11 (Sheet 1 of 3)
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,

3 )
@ Put back retracting spring that has

come off mount

e Using pliers, stretch spring and
hook on mount

@ Replace worn or broken brakeshoe
retracting spring

e Tell direct support
maintenance

@ Replace worn or broken lever retracting
spring

e Tell direct support
maintenance

@ Check handbrake linkage

e Pull on brakeshoe lever to feel if
it moves freely

Does handbrake linkage move freely?

crn rn.
YES NO

GO
TA 116202

 LO 9-2320-211-12
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Figure 46-11 (Sheet 2 of 3)
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GO

DRIVERS

@ Check handbrake cable
e@ Look for a kinked or broken cable

Is handbrake cable OK?

HANDBRAKE /
CABLE

@ Replace kinked or broken handbrake
cable

e@ Refer to Vol 3, chapter 12,
para 12-4

@ Adjust handbrake assembly

e@ Refer to Vol 3, chapter 12,
para 12-6 para 12-6

TM 9-2320-211-20-2-2

TA 116203

Figure 46-11 (Sheet 3 of 3)
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CHAPTER 47

BRAKE SYSTEM TROUBLESHOOTING SUMMARY

47-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 46, for the Brake System.

47-2. PROCEDURES. The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures in Part 1. Chapter 7 outlines a sample
troubleshooting procedure. The summary procedures are based on the “what-to-do”
portions of the detailed procedures and do not include the “How-to-do-it” instructions.
Warnings, cautions, and notes are given where needed.
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(_ TROUBLE WITH SERVICE BRAKES )

L 2 BRAKE PEDAL
BRAKE PEDAL SINKS CLOSE TO ONE BRAKE DRAGS

IS SPONGY FLOORBOARD BRAKES DRAG OR TRUCK PULLS
OR WEAK TO ONE SIDE
BRAKING ACTION |

@ LOOK TO FIND FAULT IN ONE OF
THE FOLLOWING:

‘ @ HYDRAULIC BRAKE FLUID
@ HYDRAULIC LINES

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO GO GO

TA 116204

TM 9-2320-211-20-2-2

BRAKE SYSTEM TROUBLESHOOTING SUMMARY

Figure 47-1 (Sheet 1 of 9)
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@ LOOK TO FIND FAULT IN ONE OF
THE FOLLOWING:

e@ COMPRESSED AIR LINES AND
FITTINGS

e@ WHEEL CYLINDERS
@ MASTER CYLINDER

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO GO GO

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

e@e BRAKE PEDAL FREE PLAY
e HYDRAULIC LINES AND

FITTINGS
@ SERVICE BRAKESHOE

ADJUSTMENTS
e HYDRAULIC BRAKE FLUID
e@ MASTER CYLINDER

GO GO

TM 9-2320-211-20-2-2

Figure 47-1 (Sheet 2 of 9)

TA 116205
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GO GO

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

e@ HYDRAULIC LINES
@ SERVICE BRAKESHOE

ADJUSTMENT
@ SERVICE BRAKESHOE RETURN

SPRINGS

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

TA 116206

Figure 47-1 (Sheet 3 of 9)
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( compresseD AIR SUBSYSTEM DOES NOT WORK )

F , I |

Symptoms

5 } 8Z [ suzzer DOES NOT | f Low OR NO READING \ (: er ON AIR
( NO BRAKING SHUT OFF AND AIR ON AIR PRESSURE GAGE, DRESSURE GAGE

ACTION PRESSURE GAGE AND WARNING BUZZER| READS BELOW 60 PSI SHUTS OFF | | IS ABOVE NORMAL
i ; |
: Les | f
ee |

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

a

e MASTER CYLINDER
e AIR HYDRAULIC CYLINDER
e HYDRAULIC LINES

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO GO GO

TM 9-2320-211-20-2-2
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@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

AIR COMPRESSOR AIR
STRAINER
AIR COMPRESSOR DRIVE BELT
AND PULLEY
COMPRESSED AIR LINES
AIR GOVERNOR ADJUSTMENT
UNLOADER VALVE CLEARANCE
ADJUSTMENT

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO GO GO

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

@ COMPRESSED AIR LINES
e@ AIR PRESSURE GAGE
@ COMPRESSED AIR SYSTEM
e WARNING BUZZER

GO GO

TM 9-2320-211-20-2-2

Figure 47-1 (Sheet 5 of 9)

TA 116208
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GO GO

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

e AIR GOVERNOR ADJUSTMENT
e@e UNLOADER VALVE CLEARANCE

ADJUSTMENT

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

Figure 47-1 (Sheet 6 of 9)
TA 116209
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(TRAILER BRAKES DO NOT WORK )

Symptom

TRAILER BRAKES DO NOT WORK
WHEN PEDAL IS PRESSED OR
HAND CONTROL VALVE IS USED

@ LOOK TO FIND FAULT IN

@ COMPRESSED AIR LINES AND
FITTINGS

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

Figure 47-1 (Sheet 7 of 9)

TA 116210
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(_HANDBRAKE DOES NOT WORK )

Symptoms

10 11

HANDBRAKE DOES NOT DRAGS AFTER HANDBRAKEHOLD PARKED TRUCK .LEVER IS PUT DOWN

K TO FIND FAULT IN ONE7%

@ HANDBRAKE CABLE

@ HANDBRAKE BRAKESHOE LININGS
AND DRUM

@ HANDBRAKE LINKAGE
@ HANDBRAKE ADJUSTMENT

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO

TM 9-2320-211-20-2-2

Figure 47-1 (Sheet 8 of 9)

TA 116211

47-9



GO

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

e BRAKESHOE AND LEVER
RETRACTING SPRINGS

@ HANDBRAKE LINKAGE
@ HANDBRAKE CABLE
@ HANDBRAKE ADJUSTMENT

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

TA 116212

Figure 47-1 (Sheet 9 of 9)
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CHAPTER 48

BRAKE SYSTEM SUPPORT DIAGRAMS

48-1. GENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in chapter 46. Table 3-1 is a complete listing of all support
diagrams used in this manual.

48-1



HYDRAULIC
LINES AND
FITTINGS

HYDRAULIC
CYLINDER

CYLINDER

FRONT AND REAR AXLE

BRAKE TUBE TEE
TA 116213

TM 9-2320-211-20-2-2

Figure 48-1. Brake Hydraulic Lines
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FITTING AIR GOVERNOR AIR PRESSURE GAGE FITTING

l
[ ZL a

thee

FITTING

AIR COMPRESSOR AIR RESERVOIR
TA 116214

TM 9-2320-211-20-2-2

Figure 48-2. Compressed Air System
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COMPRESSED
AIR LINE

HAND CONTROL
VALVE

— T" FITTING COUPLING
HAND CONTROL

VALVE FITTINGS

a

COMPRESSED
AIR LINE

“T" FITTINGS
TA 116215

TM 9-2320-211-20-2-2

Figure 48-3. Compressor Air System (Trailer Brakes)

48-4



TM 9-2320-211-20-2-2

CHAPTER 49

BRAKE SYSTEM TEST PROCEDURES

49-1. GENERAL. This chapter gives test procedures for the tests given in chapter
46, for the Brake System.

49-2. 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 equipment to the part to be tested.

49-3. 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 component or to a fault symptom within a related system. Reference is
made to the fault symptom index, chapter 6, if the test shows a fault in another
system.

49-1



MASTER CYLINDER LEAKAGE Test )

@ Check for leakage in master cylinder

NOTE: Two soldiers will be needed
to do this test. Soldier A
will check the master
cylinder and soldier B will
sit in the cab and work the
brake pedal

SOLDIER A: e Using a 1/2-inch
wrench, unscrew
and take off
hydraulic line
from master
cylinder

e screw ina 1/2=inch
pipe plug and tighten /
using pipe plug |
wrench

SOLDIER B: e@ Press down hard on
brake pedal and
feel if brake pedal
slowly sinks to
floorboard.
If brake pedal does
not sink close to
floorboard, master
cylinder is good ©

TM 9-2320-211-20-2-1

TA 116216

Figure 49-1
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CHAPTER 50

BRAKE SYSTEM CHECKOUT PROCEDURES

50-1. GENERAL. This chapter gives procedures for checking out the system after
troubleshooting and repair have been done. Procedures are set up in flow chart form
showing the checkout steps in order and referring to the fault symptom index when
the system does not check out.
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CHECK BRAKE SYSTEM

@ Check air pressure gage

e Start engine. Refer to
TM 9=2320-211-10

@ Run engine at 1000 rpm until air
pressure warning buzzer shuts off

Note: Air pressure warning buzzer |
should shut off at 60 psi

e@ Look at air pressure gage when air
pressure warning buzzer shuts off
for reading

Does air pressure warning buzzer shut off?

BRAKE SYSTEM CHECKOUT

@ Stop engine

@ Refer to TM 9-2320-211-10

@ Do fault isolation procedure for
buzzer does not shut off and air
pressure gage reads below 60 psi_

(e Refer to fault symptom index

Does air pressure gage read at least 105 psi?

GO

@ Stop engine

e Refer to TM 9-2320-211-10

@ Do fault isolation procedure for low
or no reading on air pressure gage
and warning buzzer shuts off

e Refer to fault symptom index

TA 116217
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GO

le
Does air pressure gage read below

120 psi?

6
fTM ir ns.

YES NO @ Stop engine

e Refer to TM 9-2320-211-10

@ Do fault isolation procedure for
reading on air pressure gage is
above normal

e Refer to fault symptom index

7
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e Press down on brake pedal and
hold it for about ten seconds

@ Stop engine

e@ Refer to TM 9-2320-211-10

@ Do fault isolation procedure for
brake pedal is spongy

e Refer to fault symptom index
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C Check for brake pedal sinking foo
close to floorboard

Does brake pedal stay well above
floorboard ?

(ves) © @ Stop engine
e Refer to TM 9-2320-211-10

@ Do fault isolation procedure for
brake pedal sinks close to floorboard,
or weak braking action

e Refer to fault symptom index

@ Check braking action

e Place truck in motion. Refer
to TM 9-2320~211-10

@ Apply brakes

Does truck stop?

12

(ves) (wo) @ Park truck
e Refer to TM 9-2320-211-10

@ Do fault isolation procedure for
no braking action

@ Refer to fault symptom index
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GO

J“ @ Check handbrake assembly
e@ Turn rear wheels by hand and see

if handbrake assembly drags

Is handbrake assembly OK?

)
 
A

6
 a

20

@ Do fault isolation procedure for
handbrake assembly drags after
handbrake lever is put down

e Refer to troubleshooting index

@ Jack down truck

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

 troubleshooting index

TM 9-2320-211-20-2-2

Figure 50-1 (Sheet 6 of 9)
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GO

@ Check handbrake

® sack aownJack d truck. Refe
chapter 10, para 10-3
Start engine and put transmission in
gear. Refer to TM 9-2320-211-10
Pull up handbrake
Slowly release clutch pedal
See if truck moves with handbrake
on. Truck should stall

Does handbrake stall truck?

22

@ Park truck

e Refer to TM 9-2320-211-10

@ Do fault isolation procedure for
handbrake does not hold parked
truck

e Refer to fault symptom index

TA 116222
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25

GO

@ Check trailer brakes using brake
pedal

e Put down handbrake
e Place truck in motion.

TM 9-2320-211-10
@ Press down on brake pedal

Refer to

Do trailer brakes work?

en

24

@ Park truck

@ Refer to TM 9-2320-211-10

@ Do fault isolation procedure for
trailer brakes not do work when
pedal is pressed or hand control
valve is used

e Refer to fault symptom index

@ Check trailer brakes using hand
control valve

e@ Place truck in motion
@ Stop vehicle using hand

control valve. Refer to
procedures given in
TM 9-2320-211-10

Do trailer brakes work?

GO
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26

(ves) , (no) @ Park truck
@ Refer to TM 9-2320-211-10

@ Do fault isolation procedure for
trailer brakes do not work when
pedal is pressed or hand control
valve is used

e Refer to fault symptom index

27

@ Brake system checks out
OK. Check out complete

e Park truck. Refer to
TM 9-2320-211-10 TM 9-2320-211-10

TM 9-2320-211-20-2-2

TA 116224

Figure 50-1 (Sheet 9 of 9)
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CHAPTER 51

WHEEL SYSTEM TROUBLESHOOTING

51-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the wheel system, for which there are authorized corrective
maintenance tasks at the organizational maintenance level.

51-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.
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@ Park truck

@ Refer to TM 9-2320-211-10
e@ Chock wheels

NOTE

Steering linkage, pitman arm and drag
links are not part of the wheel system.
They should be checked as a cause of
the truck pulling to one side

@ Check steering linkage

e@ Look for bent, broken or worn
linkage. See figure 56-1

e@ Shake steering linkage to feel
if it is loose

Is steering linkage OK?

WHEEL SYSTEM TROUBLESHOOTING

@ Replace bent or worn linkage

@ Refer to Vol 3, chapter 14,
para 14-5

@ Tighten loose linkage

@ Refer to Vol 3, chapter 14,
para 14-5

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 51-1 (Sheet 1 of 4)
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GO

@ Check pitman arm and relay lever

@ Look for a worn or bent pitman
arm

e@ Feel if pitman arm and relay
lever are loose

Are pitman arm and relay lever OK?

@ Replace worn or bent pitman arm

e@ Refer to Vol 3, chapter 14, para
14-4

@ Replace worn or bent relay lever

@ Refer to Vol 3, chapter 14, para
14-7

@ Tighten loose pitman arm nut

@ Using 7/16-inch wrench tighten |
pitman arm nut

@ Tighten loose relay lever bolt

@ Using 7/16-inch wrench tighten
relay lever bolt

@ Check drag links

e@ Shake drag links to feel if they
are loose. See figure 56-1

Are drag links OK?

(
GO

TA 116228

 para 14-7
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@ Adjust loose drag links

e Refer to Vol 3, chapter 14,
para 14-6

Note: If drag links cannot be adjusted
they should be replaced. Refer
to Vol 3, chapter 14, para
14-6

C )@ Check steering gear

e Shake steering gear to feel if it is
loose

e Using 7/16-inch wrench feel for
loose mounting nuts and bolts

Is steering gear OK?

STEERING
MOUNTING BOLTS GEAR
AND NUTS

| @ Tighten loose steering mounting bolts
and nuts

e@ Using a 7/16-inch wrench, hold
mounting bolt and tighten mount-
ing nut to 85 pound-feet using a 150
pound-feet torque wrench

()
 A
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@ Check front wheel bearing adjustments

e@ Jack up truck until front wheels,
turn freely. Refer to
TM 9-2320-211-10 for jacking
procedures

e Push, then pull on tire
e@ Feel for a lot of free play in wheel

Is free play OK?

@ Adjust loose wheel bearings

e Refer to Vol 3, chapter 13,
para 13-7

Note: If noise is still heard coming
from front axle after bearings
are adjusted, remove and inspect
wheel bearings. Refer to Vol 3, —
chapter 13, para 13-7

Tell direct support maintenance

 para 13-7

TM 9-2320-211-20-2-2

Figure 51-1 (Sheet 4 of 4)
TA 116230
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Symptom

FRONT AXLE MAKES NOISE )2

@ Make truck ready for work on wheel
system

e@ Park truck. Refer to
TM 9-2320-211-10

@ Check front wheel bearing adjustments

e@ Jack up truck until front wheels
turn freely. Refer to
TM 9-2320-211-10 for jacking
procedures

e@ Push, then pull on tire
@ Feel for too much free play in

wheel

Is free play OK?

;

WHEEL SYSTEM TROUBLESHOOTING |

@ Adjust loose wheel bearings

e@ Refer to Vol 3, chapter 13,
para 13-7

Note: If noise is still heard coming
from front axle after bearings
are adjusted, remove and inspect
wheel bearings. Refer to Vol 3,
chapter 13, para 13-7

Tell direct support maintenance
TA 116231

 para 13-7
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figure 51-2
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Symptom

3
SHIMMY

1

@ Make truck ready for work on wheel
system

@ Park truck. Refer to
TM 9-2320-211-10

@ Chock wheels

, | ‘NOTE
Steering linkage and drag links are not
part of the wheel and tire system but
must be checked as a cause of shimmy

|
@ Check steering linkage

e Look for bent or worn linkage.
See figure 56-1

e@ Shake steering linkage to feel
if it is loose

)
(

Is steering linkage OK ?
-_

O
(ves) (wo) @ Replace bent or worn linkage

@ Refer to Vol 3, chapter 14, para
14-5 and 14-6

) O

TA 116232
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~~
4A Check drag links

e Shake drag links to feel if
they are loose. See figure 56-1

Are drag links OK?

@ Adjust loose drag links

e Refer to Vol 3, chapter 14,
para 14-6

Note: If drag links cannot be adjusted
they should be replaced. Refer
to Vol 3, chapter 14, para
14-6

@ Check steering gear

@ Shake steering gear to feel if it
is loose

@ Using 7/16-inch wrench, feel for
loose mounting bolts and nuts

Is steering OK?

GO

— XaN

STEERING
MOUNTING BOLTS GEAR
AND NUTS

@ Tighten loose steering gear mounting
bolts and nuts

e@ Using a 7/16-inch wrench, hold
mounting bolt and tighten mounting
nut to 85 pound-feet using a 150
pound-feet torque wrench

TA 116233
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@ Check front wheel bearing adjustments

@ Jack up truck until front wheels
turn freely. Refer to
TM 9-2320-211-10 for jacking
procedures

e@ Push, then pull on tire
e Feel for normal free play in wheel

Is free play OK?

@ Adjust loose wheel bearings

e Refer to Vol 3, chapter 13,
para 13-7

Note: If noise is still heard coming
from front axle after bearings
are adjusted, remove and inspect
wheel bearing. Refer to Vol 3,
chapter 13, para 13-7

NOTE

Toe-in adjustment is not part of the wheel
system. It should be checked as a cause of
uneven tire wear

G
)

O

TA 116234
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GO

@ Check toe-in adjustment

@ Refer to Vol 3, chapter 14,
para 14-3

Is toe-in adjustment OK?

@
YES NO

@ Adjust toe-in

@ Refer to Vol 3, chapter 14,
para 14-3

(49)
Z

Tell direct support maintenance

 para 14-3

TM 9-2320-211-20-2-2
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Symptom

4
FRONT TIRES DO NOT WEAR EVEN LY )

@ Park truck

e Refer to TM 9-2320-211-10

I NOTE
Shock absorbers are not part of the wheel
system. They should be checked as a
cause of uneven tire wear

rrr.

(2)@ Check shock absorbers

e Crawl under truck
e Look for signs of oil leaking from

shocks. See figure 56-1

Are shock absorbers OK?

@ Replace leaking shock absorber

e Refer to Vol 3, chapter 6,
para 16-6

TA 116236
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NOTE

Toe-in adjustment is not part of the wheel
| as

CK
Ps Seen In ~L....1.) lL. ~ .
Sy sic. Hi stTrmouia pe cone

of uneven tire wear
qa cause

@ Check toe-in adjustment

@ Refer to Vol 3, chapter 14,
para 14-3

Is toe-in adjustment OK?

@ Adjust toe-in

e@ Refer to Vol 3, chapter 14,
para 14-3

@ Adjust wheel bearings

e Refer to Vol 3, chapter 13,
para 13-7

 para 14-3
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TA 116237

Figure 51-4 (Sheet 2 of 2)

51-12



TM 9-2320-211-20-2-2

CHAPTER 52

WHEEL SYSTEM TROUBLESHOOTING SUMMARY

52-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 51, for the Wheel System.

52-2.  PROCEDURES.  The summary in this chapter covers all fault symptoms found in
the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshooting
procedure. The summary procedures are based on the “what-to-do” portions of the
detailed procedures and do not include the “How-to-do-it” instructions. Warnings,
cautions, and notes are given where needed.
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WHEEL SYSTEM TROUBLESHOOTING SUMMARY

(1ROUBLE WITH WHEEL SYSTEM
Symptoms

1 2 ;

TRUCK PULLS FRONT AXLE& ONE SIDE {ices NOISE SHIMMY

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

STEERING LINKAGE
PITMAN ARM
PITMAN ARM RELAY LEVER

STEERING GEAR
Bmesh Las rr reeFRONT WHEEL

ADJUSTMENTS

Rtemani

CAKRIIN

CHECKOUT OK?

TIGHTEN OR REPLACE
BAD PART |

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

4

FRONT TIRES DO
NOT WEAR EVENLY |

®
 A 

ee
 

ee
 

ee
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GO GO GO

-————"' } ]
i |

LOOK TO FIND FAULT IN

e@ WHEEL BEARING ADJUSTMENT

IS WHEEL BEARING ADJUSTMENT OK?

ADJUST LOOSE
WHEEL BEARINGS

TELL DIRECT SUPPORT MAINTENANCE
lNOTE: FOR DETAILED TROUBLESHOOTING /

PROCEDURES, SEE SYMPTOM INDEX

STEERING GEAR
DRAG LINKS
FRONT VME EL RE

RWAINE YWRICOCL DE

O

e@ STEERING LINKAGE
e

e

ADJUSTMENTS
@ = TOE-IN ADJUSTMENT

CHECKOUT OK?

‘
GO ‘@

)
©

 4

 SYMPTOM INDEX

TM 9-2320-211-20-2-2

Figure 52-1 (Sheet 2 of 3)
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GO

TIGHTEN, ADJUST OR
REPLACE BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

@ SHOCK ABSORBER
e TOE-IN ADJUSTMENT
@ WHEEL BEARING

ADJUSTMENT

1
ADJUST OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

Figure 52-1 (Sheet 3 of 3)
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CHAPTER 53

WHEEL SYSTEM CHECKOUT PROCEDURES

53-1. GENERAL. This chapter gives procedures for checking out the system after
troubleshooting and repair have been done. Procedures are set up in flow chart
form showing the checkout steps in order and referring to the fault symptom index
when the system does not checkout.
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CHECKOUT WHEEL SYSTEM )

@ Check front tires for wear

@ Look at front tires for even
tire wear

Are tires evenly worn?

WHEEL SYSTEM CHECKOUT

@ Do fault isolation procedure
for tires do not wear evenly

@ Refer to fault symptom index

@ Check truck for pulling on one side

e Start engine and put vehicle in
motion. Refer to
TM 9=2320-211-10

Does truck drive straight?

@ Do fault isolation procedure for
truck pulls to one side

e@ Refer to fault symptom index

Is front axle quiet?

GO
TA 116241
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(6)
@ Do fault isolation procedure for

front axle makes noise

@ Refer to fault symptom index

Are wheels free of shimmy ?

@ Do fault isolation procedure for
shimmy

@ Refer to fault symptom index

Wheel system checks out OK.
Checkout completed

TM 9-2320-211-20-2-2

Figure 53-2 (Sheet 2 of 2)
TA 116242
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CHAPTER 54

STEERING SYSTEM TROUBLESHOOTING

54-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the steering system, for which there are authorized corrective
maintenance tasks at the organizational maintenance level.

54-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.
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STEERING SYSTEM TROUBLESHOOTING
Symptom

1 (FRONT TIRES DO NOT WEAR EVENLY )
_ 4

@ Park truck

e Refer to TM 9-2320-211-10

NOTE

Shock absorbers are not part of the steering
system. They should be checked as a cause
of uneven tire wear

al
2es @ Check shock absorbers

e Crawl under truck
e@ Look for signs of oil leaking from

shocks. See figure 56-1

Are shock absorbers OK ?

Note: If just one shock absorber is
(ves) (no) found to be leaking both

should be replaced

©l
Replace leaking shock absorbers

e Refer to Vol 3, chapter 16,
para 16-6

TA 116243
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@ Check toe in adjustment

e Refer to Vol 3, chapter 14,
para 14-3

Is toe in adjustment OK ?

@ Adjust toe in

e@ Refer to Vol 3, chapter 14,
para 14~3

NOTE

Wheel bearings are not part of the
steering system. They should be adjusted
if there is uneven tire wear

@ Adjust wheel bearing

e Refer to Vol 3, chapter 13,
para 13-7 para 13-7

TM 9-2320-211-20-2-2

Figure 54-1 (Sheet 2 of 2)
TA 116244
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Symptom

HARD STEERING )

Park truck

e Refer to TM 9-2320-211-10

; ®

ol
@ Check power steering pump

e@ Look for signs of fluid leaking from
pump body

)

1. 2 as cba mein fl
is power sreering pump WN

TA 116245
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GO

(es) (no) @ Replace leaking pump

e Tell direct support maintenance

POWER CYLINDER

o).
@ Check steering gear control valve

e Look for signs of fluid leading from
control valve

@ Check power cylinder

e Look for signs of fluid leaks

Are contro! valve and power cylinder OK ?

STEERING GEAR
CONTROL VALVE

@ Replace leaking control valve

e Tell direct support maintenance
@ Replace leaking power cylinder

e@ Tell direct support maintenance

TA 116246

TM 9-2320-211-20-2-2

Figure 54-2 (Sheet 2 of 4)
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GO

@ Check hydraulic lines and fittings
@ Look for signs of leaking fluid.

See figure 56-1
e Look for cracked or broken lines
@ Feel for loose fittings

Are hydraulic lines and fittings OK?

@ Tighten loose fittings

e Using 7/8-inch wrench tighten
fitting

@ Replace cracked, or broken flexible
hydraulic lines

@ Refer to Vol 3, chapter 12,
para 12-12

@ Check steering linkage

@ Look for bent linkage. See
figure 56-1

@ Look for signs of fluid leaking from
power cylinder

Is steering linkage OK?

GO TA 116247

 figure 56-1

TM 9-2320-211-20-2-2

Figure 54-2 (Sheet 3 of 4)
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GO

(ves) (no) @ Replace any bent linkage

@ Refer to Vol 3, chapter 14,
para 14~5

@ Replace leaking power cylinder

@ Tell direct support maintenance

@ Check drag links

@ Shake drag links to feel if loose.
See figure 56-1

Are drag links OK?

@ Adjust loose drag links

e@ Refer to Vol 3, chapter 14,
para 14-6

Note: If drag links cannot be adjusted
they should be replaced. Refer
to Vol 3, chapter 14, para 14-6

Tell direct support maintenance

 para 14-6

TM 9-2320-211-20-2-2

Figure 54-2 (Sheet 4 of 4)
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Symptom

SHIMMY

@ Park truck

e Refer to TM 9-2320-211-10

@ Check steering linkage

@ Look for bent, or worn linkage.
See figure 56-1]

e Shake steering linkage to feel if
it is loose

Is steering linkage OK?

@ Replace bent, or wom linkage
YES NO

e Refer to Vol 3, chapter 14,

@ Tighten loose linkage

e Refer to Vol 3, chapter 14,
para 14-5

0
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GO

@ Check pitman arm

e Look for a worn, or bent pitman arm.
See figure 56-1

e Feel if pitman arm is loose

ls pitman arm OK ?

@ Replace worn, or bent pitman arm

@ Refer to Vol 3, chapter 14,
para 14-4

@ Tighten loose pitman arm nut

@ Using 1-13/16 inch wrench
tiqhten rathceetale! wee wih‘ + ~”
PYLE POE LEDIMAEE MEET DEWE

@ Check drag links

e Shake drag links to feel if they are
loose. See figure 56-1

Are drag links OK?

GO TA 116250 |

 figure 56-1

TM 9-2320-211-20-2-2
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@ Adjust loose drag link

e Refer to Vol 3, chapter 14,
para 14-6

Note: If drag links cannot be adjusted
they should be replaced. Refer
to Vol 3, chapter 14, para
14-6

a ee
nn

=A) mas

@ Check steering gear

e Feel for loose steering gear

Is steering gear OK?

STEERING
GEARMOUNTING BOLTS

AND NUTS

@ Tighten loose steering gear mounting
bolts

e@ Using torque wrench tighten
steering gear mounting bolts to
75 pound~feet

TA 116251GO

 para 14-6

TM 9-2320-211-20-2-2

Figure 54-3 (Sheet 3 of 5)
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-

Check freeplay in steering gearbox

e Move steering wheel slowly to the
left and right until pressure is felt

e@ See if steering wheel moves freely,
in both directions for about an inch

Is freeplay OK?

im
yA

(ves) (no) @ Adjust steering gear

e Tell direct support maintenance

NOTE

Wheel bearings are not part of the steering
system, but should be checked as a cause
of shimmy

ol@ Check front wheel bearing adjustments

e@ Jack up truck until front wheels
turn freely. Refer to Vol 3,
chapter 10, para 10-3

@ Push, then pull on tire
e Feel for a lot of free play in wheel

Is free play OK?

T
N
GO

TA 116252
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(3)
(ves) (wo) @ Adjust loose wheel bearings

e Refer to Vol 3, chapter 13,
para 13-7

Note: If noise is heard coming from
front axle after bearings are
adjusted remove and inspect
wheel bearings. Refer to
Vol 3, chapter 13, para
13-7

14

@ Check toe in adjustment

@ Refer to Vol 3, chapter 14,
para 14-3

Is toe in OK?

@ Adjust toe in

@ Refer to Vol 3, chapter 14,
para 14-3

e Jack down truck
@ Refer to Vol 3, chapter 10,

para 10-3

Tell direct support maintenance

TA 116253

 para 13-7

TM 9-2320-211-20-2-2

Figure 54-3 (Sheet 5 of 5)
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Symptom

. TRUCK PULLS TO ONE side )

Pa . ae -—) rk truck

e Refer toTM 9-2320-211-10
e Chock wheels

a re Check steering linkage
e Look for bent, broken, or worn

linkage. See figure 56-1]
e Shake steering linkage to feel if

it is loose

Is steering linkage OK?

(a).
(ves) © @ Replace bent, broken or worn linkage

e@ Refer to Vol 3, chapter 14,
para 14-5

@ Tighten loose steering linkage

e@ Refer to Vol 3, chapter 14.
para 14~5

GO TA 116254
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@ Check pitman arm

e@ Look for a worn, or bent pitman arm
e Feel if pitman arm is loose. See

figure 56-1

Is pitman arm OK?

@ Replace worn, or bent pitman arm

e Refer to Vol 3, chapter 14,
para 14-4

@ Tighten loose pitman arm

@ Using 1-13/16 inch wrench
tighten pitman arm nut

@ Check drag links

e Shake drag links to feel if loose.
See figure 56~1

Are drag links OK?

GO TA 116255

 figure 56-1

TM 9-2320-211-20-2-2

Figure 54-4 (Sheet 2 of 4)
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YES NO
@ Adjust loose drag links

e Refer to Vol 3, chapter 14,
para 14-6

If drag links cannot be
adjusted they should be
replaced. Refer to Vol 3,
chapter 14, para 14-6

Note:

NOTE

Wheel bearings are not part of steering
system. They should be checked as a
cause of the truck pulling to one side

@ Check front wheel bearing adjustments

e Jack up truck until front wheels _
turn freely. Refer to Vol 3, chapter
10, para 10-3

e Push, then pull on tire
e Feel for a lot of free play in wheel

Is free play OK?

a

GO
TA 116256

 para 14-6
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@ Adjust loose wheel bearings

e Refer to Vol 3, chapter 13,
para 13-7

Note: If noise is still heard coming
from front axle after bearings
are adjusted remove and
inspect wheel bearings. Refer
to Vol 3, chapter 13, para 13-7

Tell direct support maintenance

 para 13-7

TM 9-2320-211-20-2-2
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STEERING SYSTEM

CHAPTER 55

TROUBLESHOOTING SUMMARY

55-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 54, for the Steering System.

55-2. PROCEDURES. The summary in this chapter covers all fault symptoms found in
the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshooting
procedure. The summary procedures are based on the “what-to-do” portions of the
detailed procedures and do not include the “How-to-do-it” instructions. Warnings,
cautions, and notes are given where needed.
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( TRovste WITH STEERING SYSTEM )

Symptoms

y) 4
FRONT TIRESDO NOT WEAR { HARD STEERING | SHIMMY [Tous ase
EVENLY

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

e@ SHOCK ABSORBERS
e TOE-IN ADJUSTMENT

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO GO GO

TM 9-2320-211-20-2-2

STEERING SYSTEM TROUBLESHOOTING SUMMARY

TA 116258

Figure 55-1 (Sheet 1 of 4)
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) 
GO GO GO

HYDRAULIC LINES AND FITTINGS
STEERING LINKAGE
DRAG LINKS

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

POWER STEERING PUMP
STEERING GEAR CONTROL VALVE

CHECKOUT OK?

i

REPAIR OR REPLACE BAD PART

TELL DIRECT SUPPORT MAINTENANCE |

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX,

GO GO

TM 9-2320-211-20-2-2

Figure 55-1 (Sheet 2 of 4)
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GO‘

’

a

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

STEERING LINKAGE
PITMAN ARM
DRAG LINKS
STEERING GEAR

@ FREEPLAY IN STEERING GEARBOX
WHEEL BEARINGS

e@ TOE-IN ADJUSTMENT

CHECKOUT OK?

GO

REPAIR OR REPLACE
BAD PART

pooner

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

oy
 4A 

eee
 

eee
 

eee
 

eee
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GO

I
@ LOOK TO FIND A FAULT IN ONE

OF THE FOLLOWING:

e@ STEERING LINKAGE
e PITMAN ARM
e@ WHEEL BEARINGS

CHECKOUT OK?

REPAIR OR REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

Figure 55-1 (Sheet 4 of 4)
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CHAPTER 56

STEERING SYSTEM SUPPORT DIAGRAMS

56-1. GENERAL.  This chapter gives the diagrams you need when doing troubleshoot-
ing procedures in chapter 54. Table 3-1 is a complete listing of all support diagrams
used in this manual.

56-1



Lr

STEERING
DRAG LINK PITMAN ARM LINKAGE

SHOCK ABSORBER

Z SY ABSORBER
Oy ene
3

STEERING
LINKAGE

TA 116262.
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Figure 56-1. Steering Linkage
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CHAPTER 57

STEERING SYSTEM CHECKOUT PROCEDURES

57-1. GENERAL. This chapter gives procedures for checking out the system after
troubleshooting and repair have been done. Procedures are set up in flow chart
form showing the checkout steps in order and referring to the fault symptom index
when the system does not checkout.
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STEERING SYSTEM CHECKOUT

CHECK STEERING SYSTEM )

~@ Check front tires

@ Look to see if there is uneven tire
wear

Are tires OK?

@ Do fault isolation procedure for
front tires do not wear evenly

e Refer to fault symptom index

@ Check steering

@ Start engine and put vehicle
in motion, Refer to
TM 9=2320-211-10

@ Drive vehicle at normal speed
and make many left and right
Wi THUR way ii? Gea prgey

turns

Does truck steer OK?

TA 116263

TM 9-2320-211-20-2-2

Figure 57-1 (Sheet 1 of 2)
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GO

. @ Do fault isolation procedure for
hard steering

e Refer to fault symptom index

Is steering wheel free of vibration?

@ Do fault isolation procedure for
shimmy

@ Refer to fault symptom index

Does truck drive in straight line?

8

@ Do fault isolati dure fo fault isolation procedure for

YES NO truck pulls to one side
er

| @ Refer to fault symptom index

CG)
@ Park truck and turn off engine

e Refer to TM 9-2320-211-10

Steering system checks out OK.
Checkout completed

 TM 9-2320-211-10

TM 9-2320-211-20-2-2
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CHAPTER 58

SPRING AND SHOCK ABSORBER SYSTEM TROUBLESHOOTING

58-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the spring and shock absorber system, for which there are authorized
corrective maintenance tasks at the organizational maintenance level.

58-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

58-1



SPRING AND SHOCK ABSORBER SYSTEM TROUBLESHOOTING
Symptom

FRONT TIRES DO NOT WEAR EVENLY )

@ Park truck

@ Refer to TM 9-2320-211-10

@ Check shock absorbers

e Crawl under truck
@ Look for signs of oil leaking from

shocks, See figure 56-1

Are shock absorbers OK?

(ves (wo) @ Replace leaking shock absorber

@ Refer to Vol 3, chapter 16,
para 16-6

NOTE

Toe-in adjustment is not part of the spring
and shock group. It must be checked as
a cause of the tires not wearing evenly

GO
TA 116265

 para 16-6
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Figure 58-1 (Sheet 1 of 2)
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| @ Check toe-in adjustment

@ Refer to Vol 3, chapter 14,
para 14-3

Is toe-in adjustment OK?

=

i TM

|. ©lf N @ Adjust toe-in
NO

@ Refer to Vol 3, chapter 14,
para 14-3

NOTE

Wheel bearings are not part of the spring
and shock absorber system. They should
be checked as a cause of uneven tire wear

T
:

~
Si @ Adjust wheel bearings

e Refer to Vol 3, chapter 13,
para 13-7 para 13-7

TM 9-2320-211-20-2-2

Figure 58-1 (Sheet 2 of 2)
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Symptom

TRUCK LEANS TO ONE SIDE )

@ Park truck

e Refer to TM 9-2320-211-10
e Chock wheels

SPRINGS

U-BOLTS LEAF
SPRINGS

@ Check front and rear leaf springs
e@ Look for broken springs

Are springs OK?

@ Replace broken leaf springs

e Refer to Vol 3, chapter 16,
para 16-3

TA 116267

 TM 9-2320-211-10
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GO

@ Check front and rear U-bolts

@ Look for broken U-bolts

Are U-bolts OK?

@ Replace broken U-bolts

e Refer to Vol 3, chapter 16,
para 16-3

U-BOLTw LTS

LEAF SPRINGS

“5 .

SHACKLE
@ Check front and rear leaf spring

shackles

e Look for broken shackles

Are shackles OK?

@ Replace broken shackles

e Refer to Vol 3, chapter 15, para 15-6

Tell direct support maintenance

 para 15-6

TM 9-2320-211-20-2-2

Figure 58-2 (Sheet 2 of 2)
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CHAPTER 59

SPRING AND SHOCK ABSORBER SYSTEM
TROUBLESHOOTING SUMMARY

59-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 58, for the Spring and Shock Absorber System.

59-2. PROCEDURES. The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures in Part 1. Chapter 7 outlines a sample
troubleshooting procedure. The summary procedures are based on the “what-to-do”
portions of the detailed procedures and do not include the “How-to-do-it” instructions.
Warnings, cautions, and notes are given where needed.
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( TRovale WITH SPRINGS AND SHOCK ABSORBERS

Symptoms

2
FRONT TIRES TRUCK LEANS

DO NOT WEAR TO ONE SIDEEVENLY

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

@ SHOCK ABSORBERS
e@ WHEEL BEARINGS

@ USE TOE-IN GAGE TO FIND
FAULT IN

@ TOE-IN ADJUSTMENT

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO

TM 9-2320-211-20-2-2

SPRING AND SHOCK ABSORBER SYSTEM TROUBLESHOOTING SUMMARY
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Figure 59-1 (Sheet 1 of 2)

59-2



GO

~ @ LOOK TO FIND FAULT IN ONE OF
THE FOLLOWING:
@ FRONT LEAF SPRINGS

REAR LEAF SPRINGS
FRONT U-BOLTS
REAR U-BOLTS
FRONT AND REAR SPRING
SHACKLES

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

Figure 59-1 (Sheet 2 of 2)
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CHAPTER 60

FRONT WINCH TROUBLESHOOTING

60-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the front winch system, for which there are authorized corrective
maintenance tasks at the organizational maintenance level.

60-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

60-1



Symptom

WINCH DOES NOT PULL LOAD )

/ @ Make truck ready for work on front
winch

e Turn off winch. Refer to
TM 9-2320-211-10

e Turn off engine. Refer to
TM 9-2320-211-10

e@ Chock wheels

@ Check universal joint and shear pin

@ Look for broken universal joint on
power takeoff to winch propeller
shaft. See figure 39~1 or 39-2

@ Look for a broken shear pin
on power divider to rear winch
propeller shaft

Are universal joint and shear pin OK?

a

A
)

O

FRONT WINCH TROUBLESHOOTING

UNIVERSAL SHEAR
PIN

SHAFT

@ Replace broken universal joint on
power takeoff to winch propeller
shaft

e Refer to Vol 3, chapter 10, para
10-11

@ Replace broken shear pin

@ Refer to Vol 3, chapter 10,
para 10-11

TAI16271

 figure 39-2

TM 9-2320-211-20-2-2
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GO

@ Check power takeoff

e Start engine. Refer to
TM 9-2320-211-10

e@ Start power takeoff. Refer to
TM 9-2320-211-10

@ See if winch drive propeller
shaft is turning

ts winch drive propeller shaft turning ?

@ Replace power takeoff
NO

ol Shut down power takeoff
e Stop power takeoff. Refer to

TM 9-2320-211-10
e Turn off engine. Refer to

TM 9=2320-211-10

e Tell direct support maintenance

GO
TA 116272

 TM 9-2320-211-10
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Figure 60-1 (Sheet 2 of 3)
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GO

NOTE

The power takeoff control linkage is not
part of the front winch. It should be
checked when the winch will not pull a
load

@ Check power takeoff control linkage
adjustment

e Engage power takeoff control lever
@ Check that position of shifting arm

is all the way
e Check position of power takeoff

control rod front yoke

Is power takeoff control linkage adjustment POWER TAKEOFF
OK? CONTROL LEVER

@ Adjust power takeoff control linkage

e@ Tell direct support maintenance

Tell direct support maintenance

TM9-2320-211-20-2-2
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@ Make truck ready for work on front
winch

e Turn off winch. Refer to
TM 9-2320-211-10

e Turn off engine. Refer to
TM 9-2320-211-10

@ Test automatic brake adjustment

@ Refer to Vol 3, chapter 18,
para 18-3

Is adjustment OK ?

@ Adjust automatic brake

e Refer to Vol 3, chapter 18,
para 18-3

Tell direct support maintenance

para 18-3

TM 9-2320-211-20-2-2

TA 116274

Figure 60-2
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Symptom|

( wincy DRUM SPINS TOO FAST WHEN UNWINDING CABLE

@ Make truck ready for work on winch

@ Turn off winch, Refer to
TM 9-2320-211-10

e Turn off engine. Refer to
TM 9-2320-211-10

@ Test drag brake adjustment

e Refer to Vol 3, chapter 18,
para 18-3

Is adjustment OK?

: {TM
3 ]

_ @ Adjust drag brake
YES NO

e Refer to Vol 3, chapter 18,
para 18-3

Tell direct support maintenance

TA 116275

 para 18-3
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CHAPTER 61

FRONT WINCH TROUBLESHOOTING SUMMARY

61-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 60, for the Front Winch System.

61-2. PROCEDURES. The summary in this chapter covers all fault symptoms found in
the detailed troubleshooting procedures in Part 1.Chapter 7 outlines a sample   
troubleshooting procedure. The summary procedures are based on the “what-to-do”
portions of the detailed procedures and do not include the “How-to-do-it” instruc-
tions. Warnings, cautions, and notes are given where needed.
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(TRovBLE WITH FRONT WINCH )

3

| 2

{ wincs Does nor | ( winch poes nor | [ winch cum seins. |
\ myer EOAU ] \ HOLD LOAD ] UNWINDING CABLE |

ae

¢ ¢ ; é r

a O
E 

a
 

a
 
a

|

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

e@ FRONT WINCH DRIVE SHAFT
SHEAR PIN

_ Dp TA MYrrnr Tn Nee@ POWER TAKEOFF TO POWE
DIVIDER PROPELLER SHAFT

e@ PROPELLER SHAFT UNIVERSAL
JOINTS

e POWER TAKEOFF
@ POWER TAKEOFF CONTROL

LINKAGE

CHECKOUT OK?

La.
YES NO ADJUST OR REPLACE BAD PART

| TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 116276
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GO GO

—— :
@ LOOK TO FIND FAULT IN

e AUTOMATIC BRAKE ADJUSTMENT

IS AUTOMATIC BRAKE ADJUSTMENT OK ?

ec

S, SEE SYMPTOM INDEX
D TROUBLESHOOTING |

GO

TM 9-2320-211-20-2-2

Figure 61-1 (Sheet 2 of 3)
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GO

q
@ LOOK TO FIND FAULT IN

e@ DRAG BRAKE ADJUSTMENT

IS DRAG BRAKE ADJUSTMENT OK ?

ADJUST DRAG BRAKE

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2
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CHAPTER 62

FRONT WINCH CHECKOUT PROCEDURES

62-1. GENERAL. This chapter gives procedures for checking out the system after
troubleshooting and repair have been done. Procedures are set up in flow chart
form showing the checkout steps in order and referring to the fault symptom index
when the system does not checkout.

62-1



Symptom

FRONT WINCH CHEC KOUT )
, tn

re Check fo see if front winch pulls
load

e@ Park truck. Refer to
TM 9=2320-211-10

@ Hook up load to winch. Refer to
TM 9-2320-211-10

e@ Start engine and turn on winch.
Refer to TM 9=2320-211-10

Does winch pull load?
ml

FRONT WINCH SYSTEM CHECKOUT

@ Do fault isolation procedure for
winch does not pull! load

@ Refer to fault symptom index

oe).
@ Check to see if winch holds load

TM 9-2320-211-10
1 feetDoes winch hold joad Pad

.

!
:
GO

TA 116279
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GO

, @ Do fault isolation procedure for winch
does not pull load

@ Refer to fault symptom index

@ Check to see if winch unwinds slowly

e Unwind winch. Refer to
TA 9-2320-211-10

Does winch unwind slowly ?

6

(ves) © @ Do fault isolation procedure for winch
drum spins too fast when unwinding cable

| e Refer to fault symptom index

7 i
XY @ Front winch system checks out OK

e Turn off winch and engine. Refer
to TM 9-2320-211-10, Checkout
completed

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 62-1 (Sheet 2 of 2)
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CHAPTER 63

DUMP BODY AND HOIST SYSTEM TROUBLESHOOTING

63-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the dump body and hoist system, for which there are authorized
corrective maintenance tasks at the organizational maintenance level.

63-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

63-1



DUMP BODY AND HOIST SYSTEM TROUBLESHOOTING

@ Make truck ready for work on dump body

e Park truck. Refer to
TM 9-2320-211-10

@ Check dump control propeller shaft
universal joints

e@ Look for a broken universal
joint. See figure 65-1

Are the universal joints OK?

@)
@ Replace broken universal joints

YES NO
NSA A Refer to Vol 3, chapter 10,| para 10-12

©
 A

TA 116281

 para 10-12
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Figure 63-1 (Sheet 1 of 4)
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GO

@ Check hoist hydraulic lines and fittings

@ Look for cracked or broken lines.
See figure 65-2 |

e Using 1-1/8 inch wrench, feel for
loose fittings

Are hydraulic lines and fittings OK?

@ Tighten loose fittings

e Using 1-1/8 inch wrench, tighten
fitting

@ Replace cracked or broken lines

e Refer to Vol 3, chapter 18,
para 18-15

@ Check hoist control linkage

e@ Look for bent linkage. See
figure 65-1

e Shake linkage to feel if it
is loose

e@ Look for signs of worn linkage

Is hoist control linkage OK?

GO TA 116282

 figure 65-1

TM 9-2320-211-20-2-2
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@ Replace bent, broken or worn
control box linkage

e Tell direct support maintenance

@ Check contro! linkage woodruff
keyed shaft

e Refer to test equipment procedures
index

Does shaft turn with lever?

@ Replace or repair control box

e Tell direct support maintenance

@ Put control linkage back on
control box

e Tell direct support maintenance

GO
TA 116283

TM 9-2320-211-20-2-2

Figure 63-1 (Sheet 3 of 4)

63-4



GO

@ Check transmission power takeoff

e Operate dump. Refer to
TM 9-2320-211-10

@ See if dump control propeller
shaft is turning. See figure 65-1

e Turn off dump. Refer to
TM 9-2320-211-10

Is dump control propeller shaft turning?

@ Replace transmission power takeoff

—@ Tell direct support maintenance

@ Test hoist contro! box

e@ Refer to test equipment procedures
index

Is hoist control box OK?

@ Replace hoist control box

e Tell direct support maintenance

Tell direct support maintenance

 test equipment procedures index

TM 9-2320-211-20-2-2

Figure 63-1 (Sheet 4 of 4)
TA 116284
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Symptom

DUMP BODY RISES SLOWLY )

@ Make truck ready for work on dump
body

e@ Lower dump body. Refer to
TM 9-2320-211-10

e Park truck. Refer to
TM 9=2320-211-10

2

@ Check hoist hydraulic lines and
fittings

@ Look for cracked or broken lines.
| See figure 65-2

e@ Using 1-1/8 inch wrench, feel
for loose fittings

Are hydraulic lines and fittings OK?

| 3

(ves) (wo) @ Tighten loose fittings

@ Using 1-1/8 inch wrench tighten
fitting

@ Replace cracked or broken lines

e Refer to Vol 3, chapter 18,
para 18-15

GO TA 116285
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GO

@ Check hoist contro! linkage

@ Look for bent linkage. See
figure 65-1

e Shake linkage to feel if it
is loose

e@ Look for signs of worn linkage

Is hoist control linkage OK?

@ Tighten loose hoist control linkage

e Tell direct support maintenance

@ Replace bent or worn hoist control
linkage

e@ Tell direct support maintenance

@ Test hoist contro! box

e Refer to test equipment procedures
index

Is hoist control box OK?

GO
TA 116286

 figure 65-1 
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GO

(ves) (No) @ Replace hoist control box |
e Tell direct support maintenance

@ Test hoist pump pressure

e Refer to test equipment procedures
index

Is hoist pump pressure OK?

@ Replace hoist pump

e Tell direct support maintenance

@ Replace hoist control valve

e@ Tell direct support maintenance

@ Test dump body to see if it has
been fixed

@ Raise and lower dump body.
Refer to TM 9-2320-211-10

Does dump body rise slowly ?t
GO

TA 116287
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@ Lower dump body

e@ Refer to TM 9-2320-211-10

Tell direct support maintenance

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 63-2 (Sheet 4 of 4)
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Symptom

3 DUMP BODY WILL NOT HOLD IN RAISED POSITION )

@ Make truck ready for work on dump
body

e Lower dump body. Refer to
TM 9-2320-211-10

e Park truck. Refer to
TM 9-2320-211-10 |

@ Check hydraulic lines and fittings —

e Look for cracked or broken lines.
See figure 65-2

e Using 1-1/8 inch wrench feel for
loose fittings

Are hydraulic lines and fittings OK ?

@ Tighten loose fittings

e@ Using 1-1/8 inch wrench tighten
fitting

@ Replace cracked or broken hydraulic
lines

e@ Refer to Vol 3, chapter 18,
para 18-15

GO TA 116289

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

63-10

Figure 63-3 (Sheet 1 of 2)



GO

| @ Replace hoist control valve

e Tell direct support maintenance

@ Test dump body to see if it has
been fixed

@ Raise dump body. Refer to
TM 9~-2320-211-10

Does dump body come down?

@ Lower dump body. Refer to
TM 9-2320-211-10Zz fe

)

6

. Tell direct support maintenance

 TM 9-2320-211-10
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Symptom
4 DUMP BODY WILL NOT Lower )‘is

a no
d

Brace dump body

e Raise safety braces. Refer to
Vol 3, chapter 18, para 18-16

e Turn off engine. Refer to
TM 9-2320-211-10

(s om Check hoist control linkage

@ Look for bent linkage. See
figure 65-1

e@ Shake linkage to feel if it is
loose. See figure 65-1

Is hoist linkage OK?

(ves) (wo) @ Tighten loose linkage
e Tell direct support maintenance

@ Replace bent, broken or worn control
box linkage

e Tell direct support maintenance

GO
TA 116291

 para 18-16
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GO

@ Check control linkage woodruff keyed
shafts

e Refer to test equipment procedures
index

Do shafts turn with levers ?

@ Replace or repair control box

@ Tell direct support maintenance

@ Put back control linkage to contro!
box

e Tell direct support maintenance

@ Replace hoist control valves

[ e. Tell direct support maintenance

TM 9-2320-211-20-2-2

Figure 63-4 (Sheet 2 of 2)
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CHAPTER 64

DUMP BODY AND HOIST SYSTEM TROUBLESHOOTING SUMMARY

64-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 63, for the Dump and Hoist System.

64-2. PROCEDURES . The summary in this chapter covers all fault symptoms found in
the detailed troubleshooting procedures in Part 1. Chapter 7 outlines a sample
troubleshooting procedure. The summary procedures are based on the “what-to-do”
portions of the detailed procedures and do not include the “How-to-do-it” instruc-
tions. Warnings, cautions, and notes are given where needed.
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( trouste WITH DUMP BODY )

Symptoms

l 2 3 4
DUMP BODY DUMP BODY DUMP BODY WILL DUMP BODY

NOT HOLD IN WILL NOT
DOES NOT RISE RISES SLOWLY MO IStD POST TION Witt N

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

e DUMP CONTROL PROPELLER SHAFT
UNIVERSAL JOINTS

e HOIST HYDRAULIC LINES AND
FITTINGS

@ TRANSMISSION POWER TAKEOFF

e HOIST CONTROL LINKAGE |
e CONTROL LINKAGE WOODRUFF

KEYED SHAFT
e HOIST CONTROL BOX

CHECKOUT OK?

GO GO GO GO

TA 116294
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DUMP BODY AND HOIST SYSTEM TROUBLESHOOTING SUMMARY

Figure 64-1 (Sheet 1 of 4)
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GO GO GO

REPAIR OR REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

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

e HOIST HYDRAULIC LINES
AND FITTINGS

e HOIST CONTROL LINKAGE
e HOIST CONTROL BOX
e HOIST PUMP

CHECKOUT OK?

GO , GO GO

TA 116295

TM 9-2320-211-20-2-2

Figure 64-1 (Sheet 2 of 4)
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GO | GO GO

REPAIR OR REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

@ LOOK TO FIND A FAULT IN

e HYDRAULIC LINES AND FITTINGS

CHECKOUT OK?

REPAIR OR REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX.

GO-

TM 9-2320-211-20-2-2

Figure 64-1 (Sheet 3 of 4)
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GO

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

e HOIST CONTROL LINKAGE
@ WOODRUFF KEYED SHAFT

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

Figure 64-1 (Sheet 4 of 4)
TA 116297
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CHAPTER 65

DUMP BODY AND HOIST SYSTEM SUPPORT DIAGRAMS

65-1. GENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in chapter 63. Table 3-1 is a complete listing of all support
diagrams used in this manual.
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Figure 65-1 Dump Control Linkage
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HYDRAULIC CYLINDERS RIGHT SIDE
FRAME RAIL

HYDRAULIC
FITTINGS

A) x

Sy : . HYDRAULIC

HYDRAULIC
LINES

spy
(j D J

' VALVE LES
QS

HYDRAULIC HOIST
FITTINGS CONTROL

LEVER

TA 116299
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Figure 65-2 Dump Control Hydraulic System
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CHAPTER 66

DUMP BODY AND HOIST SYSTEM TEST PROCEDURES

66-1. GENERAL. This chapter gives test procedures for the tests given in chapter
63, for the Dump and Hoist System.

66-2. 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 equipment to the part to be tested.

66-3. TEST PROCEDURES. 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 component or to a fault symptom within a related system. Reference is
made to the fault symptom index, chapter 6, if the test shows a fault in another
system.
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GENERAL INSTRUCTIONS)

@ Check pressure gage before using

Gage - See that the glass and
needle are not broken
Fitting - Make sure fitting is
on both ends. See if input end
is dirt free

HOIST PUMP PRESSURE TEST
To measure hoist pump pressure at
the input side of the hoist cylinders
at 1000 rpm. Dump bed empty

@ Set up gage as follows:

Using 1-1/4 and 1-3/8 inch
wrenches, unscrew bottom control
valve hose fitting
Put a bucket or can under hose and
control valve manifold to catch
hydraulic fluid
Screw gage adapter into control
valve manifold adapter and tighten
using 1-1/4 inch wrench
Screw control valve hose fitting
into gage adapter and tighten
using 1-3/8 inch wrench
Screw gage input fitting in gage
adapter and tighten using 1-1/4
inch wrench

GO

CONTROL VALVE
MAINIFOLD ADAPTER

PRESSURE
GAGE

FITTINGPa

CONTROL
VALVE HOSE
FITTING

TA 116300

TM 9-2320-211-20-2-2

Figure 66-1 (Sheet 1 of 3)
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GO

L NOTE
The next step will need the use of two
soldiers. The lead soldier will be called
Soldier A, and the helper will be called
Soldier B

WARNING

This test will need to have Soldier A
under the truck. To avoid injury make
sure the truck wheels are chocked and: :the handbrake is set |

“Tf @ Test hoist pump pressure as follows

SOLDIER B: e Fill reservoir with
hydraulic fluid. Refer
to LO 9-2320-211-12

e@ Start engine. Refer
to TM 9=2320-211-10

@ Set engine at idle speed.
Refer to
TM 9=2320-211-10

@ Raise dump body. Refer
to TM 9-2320-211-10

3
 a

TA 116301

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

66-3
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SOLDIER A: @ Look for signs of leaks
coming from fittings

Note: Leaking fittings
will cause false
readings. If the
fittings leak, tell
Soldier B to lower
the dump body and
stop the engine.
Then tighten leaking
fitting by using
1-3/8 inch wrench

e Tell Soldier B to keep
engine running if there
are no leaks

e See if pressure gage reads
between 50 and 250 psi
while dump body is rising

Note: As dump body
raises the pressure
reading on the
gage will drop.
When the dump
reaches the top of
its travel the
reading will drop
to 0 psi

e@ Tell Soldier B to lower
dump body

SOLDIER B: @ Lower dump body. Refer -
to TM 9-2320-211-10 TM 9-2320-211-10

TM 9-2320-211-20-2-2

TA 116302

Figure 66-1 (Sheet 3 of 3)
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HOIST CONTROL BOX rest )

NOTE

This test will need the use of two soldiers.
The lead soldier will be called Soldier A
and the helper will be called Soldier B.

@ Test hoist control box as follows
SOLDIER B: @ Sit in driver's seat and

wait for instructions
from Soldier A

SOLDIER A: @ Crawl under truck

e@ Tell Soldier B to move
dump control lever to
POWER DOWN position

SOLDIER B: e Take off lock and move
dump control lever
forward to POWER
DOWN position

SOLDIER A: @ See if power takeoff
rod moves toward
front of truck.
See figure 65-1

RS
N A——_—_— LC

sme

(NEUTRAL

DUMP
CONTROL
LEVER

TA 116303

 figure 65-1

TM 9-2320-211-20-2-2

Figure 66-2 (Sheet 1 of 2)
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}
SOLDIER B:

SOLDIER A:@

SOLDIER B: e

Tell Soldier B to move
dump control lever to
HOLD position
Move dump control
lever forward to HOLD
position
See if spool control
rod moves up
Tell Soldier B to
move dump control
lever to POWER UP
position
Move dump control
lever forward to
POWER UP position

SOLDIER A: @ See if spool control
rod moves up

Push up hoist control
lever

See if spool valve
moves up

NOTE: The spool

SOLDIER B: @

valve should
not move up

more than
1/4-inch

Tell Soldier B to
move dump
control lever
to NEUTRAL
Move dump control
lever to NEUTRAL
and lock it in
position

TM 9-2320-211-20-2-2

TA 116304

Figure 66-2 (Sheet 2 of 2)
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CONTROL LINKAGE WOODRUFF KEYED SHAFT CHECK )

@ Check control linkage woodruff keyed:
shafts

e Take off control linkage at control
box. Tell direct support
maintenance

Note: Control linkage is attached
to a control box lever on the
control box. This lever is
attached to control box by
a woodruffed keyed shaft.
This shaft is visable where
the control box lever attaches
to the shaft

e Move contol box lever and see if
shaft turns with lever

\
aa
.

“

i!
CONTROL
BOX LEVER

WOODRUFF
KEYED
SHAFT

TM 9-2320-211-20-2-2

Figure 66-3
TA 116305
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CHAPTER 67

DUMP BODY AND HOIST SYSTEM CHECKOUT PROCEDURES

67-1. GENERAL. This chapter gives procedures for checking out the system after
troubleshooting and repair have been done. Procedures are set up in flow chart form
showing the checkout steps in order and referring to the fault symptom index when
the system does not checkout.
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DUMP BODY AND HOIST SYSTEM CHECKOUT |

CHECK DUMP BODY AND HOIST )

@ Check dump body
e@ Raise dump body. Refer to

TM 9-2320-211-10

Does dump body rise?

@ Do fault isolation procedure
for dump body does not rise

e Refer to fault symptom index

Does dump body rise at normal speed?

@ Do fault isolation procedure for dump
body rises slowly

@ Refer to fault symptom index

@ Raise dump body to top. position
and stop —

@ Refer to TM 9=2320-211-10

Does dump body hold in raised position?

GO
TA 116306

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 67-1 (Sheet 1 of 2)
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GO

| @ Do fault isolation procedure for
dump body will! not hold in

raised position

e@ Refer to fault symptom index

@ Lower dump body

e@ Refer to TM 9-2320-211-10

Can dump body be lowered?

@ Do fault isolation procedure
for dump body will not lower

e Refer to fault symptom index

Dump body and hoist check out OK.
Checkout completed

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

TA 116307

Figure 67-1 (Sheet 2 of 2)
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CHAPTER 68

REAR WINCH TROUBLESHOOTING

.
68-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the rear winch system, for which there are authorized corrective
maintenance tasks at the organizational maintenance level.

68-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.
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Symptom
REAR WINCH TROUBLESHOOTING

WINCH DOES NOT PULL LOAD +)

@ Make truck ready for work on rear
winch

e Stop winch. Refer to
TM 9=2320-211-10

e@ Stop engine. Refer to
TM 9-2320-211-10

e@ Unhook cable from load
e Chock wheels

@ Check shear pin

e Look for broken shear pin

ls shear pin OK?

@ Replace broken shear pin

e@ Tell direct support maintenance

TA 116308

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 68-1 (Sheet 1 of 4)
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GO

@ Check winch drive chain and sprockets

@ Look for a broken chain
@ Look for a broken drive sprocket

Are winch drive chain and sprockets OK?

re

5 )
@ Replace broken drive chain

@ Replace broken winch drive sprockets
e@ Tell direct support maintenance

@ Check winch drive and power divider
control linkage

e Look for bent or broken linkage.
See figure 70-2

e@ Shake all linkage
e Feel for loose linkage

Are winch drive and power divider control
linkage OK?

|

‘
GO TA 116309

 figure 70-2

TM 9-2320-211-20-2-2

Figure 68-1 (Sheet 2 of 4)
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GO

@ Replace bent or broken linkage

e Tell direct support maintenance
@ Replace worn linkage

e Tell direct support maintenance

@ Check winch drive propeller shaft

@ Look for a broken universal joint
e@ Look for a broken propeller shaft

Is winch drive propeller shaft OK ?

UNIVERSAL
JOINTS

9oN oN @) @ Replace broken universal joint
YES NO ,e@ Refer to Vol 3, chapter 10,

para 10-12

@ Replace broken propeller shaft

@ Refer to Vol 3, chapter 10,
para 10-12

GO TA 116310

 para 10-12

TM 9-2320-211-20-2-2

Figure 68-1 (Sheet 3 of 4)
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GO

@ Check power takeoff

@ Take off winch drive propeller
~1 9shaft. Refer to Vol 3, chapter 10,

para 10~12
e Start engine and engage power

takeoff. Refer to
TMTTM 9-2320-211-10

e@ Crawl under truck
e See if propeller shaft is turning

See figure 70-1

Is propeller shaft turning ?

Turn off power takeoff and stop
engine

e Refer to TM 9-2320-211-10

Repair or replace power takeoff

e Tell direct support maintenance

)
a

l BO pen
a

Turn off power takeoff and stop
engine

@ Refer to TM 9=2320-211-10

Put back winch drive propeller
cha ft

e Refer to Vol 3, chapter 10,
para 10-12

Replace power divider

e Tell direct support maintenance

 para 10-12

TM 9-2320-211-20-2-2

TA 116311

Figure 68-1 (Sheet 4 of 4)
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Symptom

WINCH DOES NOT HOLD LOAD )

@ Make truck ready for work on
front winch

e@ Turn off winch. Refer to
TM 9=2320-211-10 |

e@ Turn off engine. Refer to
TM 9-2320-211-10

@ Test automatic brake adjustment

e@ Refer to Vol 3, chapter 18,
para 18-3

Is adjustment OK?

@ Adjust automatic brake

e@ Refer to Vol 3, chapter 18,
para 18-3

Tell direct support maintenance

 para 18-3

TM 9-2320-211-20-2-2

Figure 68-2
TA 116312
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Symptom
3

CABLE DOES NOT WIND EVENLY ON DRUM ) |

@ Make truck ready for work on rear winch

e Turn off winch. Refer to
TM 9-2320-211-10

e Turn off engine. Refer to
TM 9-2320-211-10

e Chock wheels

@ Check cable tensioner compressed
air lines

e Look for bent or crushed lines.
See figure 70-3

e Look for cracked or broken lines.
e Feel for loose fittings

Are compressed air lines OK?

(ves) e Tighten loose fittings
© e Using 13/16 inch wrench and 3/4-

inch wrench, tighten fittings

@ Replace bent or crushed lines

e Refer to Vol 3, chapter 12,
para 12-19 .

@ Replace cracked or broken lines

e Refer to Vol 3, chapter 12,
para 12-19

GO
TA 14949

 para 12-19

TM 9-2320-211-20-2-2

Figure 68-3 (Sheet 1 of 2)

68-7



GO

Ne . Ss
@ Check cable tensioner air chamber y y) — TENSION

ft ee” ~SHEAVES

e Start engine. Refer to
TM 9-2320-211-10 |

e@ Move winch cable tensioner valve
lever to "ON."

e See if tension sheaves move
together

Do tension sheaves move ?

@ Replace cable tensioner air chamber

e Tell direct support maintenance

NOTE

Before going to the next step, turn engine
off. Refer to TM 9-2320-211-10

chapter 18,
para 18-9

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

TA 116314

Figure 68-3 (Sheet 2 of 2)
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CHAPTER 69

REAR WINCH TROUBLESHOOTING SUMMARY

69-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 68, for the Rear Winch System.

69-2. PROCEDURES. The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures in Part 1. Chapter 7 outlines a sample
troubleshooting procedure. The summary procedures are based on the “what-to-do”
portions of the detailed procedures and do not include the “How-to-do-it” instruc-
tions. Warnings, cautions, and notes are given where needed.
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TROUBLE WITH REAR WINCH.)
Symptoms

1 2 3
WINCH WINCH NOTWiRDe
DOES NOT DOES NOT EVENLY
PULL LOAD : ~ HOLD LOAD ON DRUM

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

e WINCH DRIVE PROPELLER SHAFT
@ POWER TAKEOFF TO POWER

DIVIDER PROPELLER SHAFT
e@ POWER DIVIDER TO REAR WINCH

PROPELLER SHAFT
e WINCH DRIVE CHAIN AND

SPROCKETS
e WINCH DRIVE AND POWER

DIVIDER CONTROL LINKAGE

CHECKOUT OK?

GO GO GO

TM 9-2320-211-20-2-2

REAR WINCH SYSTEM TROUBLESHOOTING SUMMARY

TA 116315

Figure 69-1 (Sheet 1 of 3)
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REPAIR OR REPLACE . |
BAD PART

TELL DIRECT SUPPORT MAINTENANCE ,
NOTE: FOR DETAILED TROUBLESHOOTING

PROCEDURES, SEE SYMPTOM INDEX |

@ LOOK TO FIND FAULT IN

e AUTOMATIC BRAKE

CHECKOUT OK?

GO GO

TM 9-2320-211-20-2-2

Figure 69-1 (Sheet 2 of 3)
TA 116316
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GO.

ADJUST BRAKE

TELL DIRECT SUPPORT MAINTENANCE ,

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

J
@ LOOK TO FINDA FAULT IN ONE

OF THE FOLLOWING:

e CABLE TENSIONER COMPRESSED
AIR LINES

e CABLE TENSIONER AIR CHAMBER

REPAIR, REPLACE OR ADJUST BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

Figure 69-1 (Sheet 3 of 3)
TA  116317
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CHAPTER 70

REAR WINCH SUPPORT DIAGRAMS

70-1. GENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in chapter 68. Table 3-1 is a complete listing of all support
diagrams used in this manual.
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REAR
WINCH

DRIVE BEARING
REAR WINCH

ASSEMBLY
BEVELREAR WINCH ©

PROPELLER SHAFTS

POWER DIVIDER
TO BEVEL
GEAR BOX

GEAR BOX

-

on

UNIVERSAL JOINT
AND PILLOW BLOCK

|
POWER
DIVIDER

POWER TAKE-OFF
TO POWER DIVIDER
PROPELLER SHAFT 1

TA 116318

PROPELLER SHAFT

TM 9-2320-211-20-2-2

Figure 70-1. Rear winch
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® ©

CRANE DRIVE
CONTROL LINKAGE WINCH

CONTROL
LINKAGE

S, S Fir
o? GeC7 L

4, Lo
all ov

( 4
TA 116319

TM 9-2320-211-20-2-2

Figure 70-2. Rear Winch Linkage
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AIR
CHAMBER

TENSIONER CONTROL
VALVE

AIR SUPPLY

RIGHT SIDE we
FRAME RAIL ae

GEESF oN OMPRESSED
AIR LINE

CONTROL
VALVE

ROTOCHAMBER

COMPRESSED
AIR LINE FROM
CONTROL VALVE
TO ROTOCHAMBER

TRANSMISSION
TA116320

TM 9-2320-211-20-2-2

Figure 70-3. Rear Winch Air Lines
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REAR WINCH

TM 9-2320-211-20-2-2

CHAPTER 71

CHECKOUT PROCEDURES

71-1. GENERAL. This chapter gives procedures for checking out the system after
troubleshooting and repair have been done. Procedures are set up in flow chart form
showing the checkout steps in order and referring to the fault symptom index when
the system does not checkout.
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REAR WINCH CHECKOUT |

CHECK REAR WINC H)

@ Check rear winch

e Attach winch to load. Refer to
TM 9-2320-211-10

@ Pull load. Refer to
TM 9-2320-211-10

Does winch pull load?

@ Do fault isolation procedure for winch
does not pull load

@ Refer to fault symptom index

Does winch hold load?

© @ Do fault isolation procedure for winch
does not hold load

e Refer to fault symptom index

GO TA 116321

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 71-1 (Sheet 1 of 2)
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GO

Does cable wind evenly on drum?

@ Do fault isolation procedure for cable
does not wind evenly on drum

e Refer to fault symptom index

Rear winch checks out OK. Checkout
completed

TM 9-2320-211-20-2-2

Figure 71-1 (Sheet 2 of 2)
TA 116322
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CHAPTER 72

WRECKER SYSTEM TROUBLESHOOTING

72-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the wrecker system, for which there are authorized corrective
maintenance tasks at the organizational maintenance level.

72-2. EQUIPMENT ITEMS NOT COVERED . All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.
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M543A2 WRECKER TROUBLESHOOTING
Symptom

WRECKER CRANE DOES NOT work )

@ Make truck ready for work on crane

@ Turn off crane. Refer to
TM 9=2320-211-10

e Turn off engine. Refer to
TM 9=-2320-211-10

e@ Chock wheels

@ Check all hydraulic lines from
hydraulic oil tank to gondola
control vaives

@ Look for crushed, broken or
cracked lines. See figure 74-1
through 74-5

@ Look for signs of leaking
hydraulic oil

Are hydraulic lines OK?

@ Replace bad hydraulic line

e Refer to Vol 3, chapter 18,
para 18-18

GO . TA 116323

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 72-1 (Sheet 1 of 6)
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GO

@ Check power takeoff to power divider
propeller shaft universal joints

e@ Crawl under truck
e@ Look for a broken universal joint.

See figure 39-1 or 39-2

Are universal joints OK?
ne

@ Replace broken universal joints

e Refer to Vol 3, chapter 10,
para 10-7

@ Check crane drive and power divider
control linkage

@ Look for bent or broken linkage

Is linkage OK?

@ Replace bent or broken linkage
YES NO ;

e Tell direct support maintenance

GO
TA 116324

 para 10-7

TM 9-2320-211-20-2-2
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GO

@ Check power takeoff

e@ Start engine. Refer to
TM 9~2320-211-10

e Engage power takeoff. Refer to
TM 9-2320-211-10

e@ Crawl under truck to see if
power takeoff to power divider
propeller shaft is turning. See
figure 39-1 or 39-2

Is propeller shaft turning?

@ Do troubleshooting procedure for
power takeoff to power divider
propeller shaft does not turn

e Tell direct support maintenance

@ Set up truck to check universal joints

-@ Turn off engine. Refer to
TM 9=2320-211-10

e Engage power takeoff and power
divider. Refer to
TM 9=2320~211-10

GO TA 116325

 figure 39-1 

TM 9-2320-211-20-2-2

Figure 72-1 (Sheet 3 of 6)
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GO

©)!
Check power divider to level! gear box
propeller shaft universal joint at power
divider

e@ Crawl under truck .
@ Try to turn propeller shaft by hand.

See figure 39-1

Note: If propeller shaft turns while the
power takeoff and power divider
are in gear, it would most likely

an Lome ad ston tesmmmml Sat etbe GUE 106 G DGG UNIVETSa: joni

Is propeller shaft held in gear?

GO NO GO

@ Check for a broken power divider
universal joint

e Remove universal joint moisture/
dust boot at power divider. Refer
to Vol 3, chapter 10, para 10-7

e See if universal joint is broken

Is universal joint OK ?

"ele.

13 L.
@ Replace broken universal joint

e Refer to Vol 3, chapter 10,
para 10-7

TA 116326

 para 10-7

TM 9-2320-211-20-2-2

Figure 72-1 (Sheet 4 of 6)
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GO NO GO

b h @)om Put back universal joint

YES e Refer to Vol 3, chapter 10,
| para 10-7

e@ Put back universal joint
moisture/dust boot at power
divider. Refer to Vol 3,
chapter 10, para 10-7

Note: If answer to question is
yes, finish step 14 before
going ahead

@ Repair or replace bad power divider

e Tell direct support maintenance

@ Check power divider to bevel gear box
propeller shaft universal joint at bevel
gear box

e@ Remove universal joint moisture
dust boot at bevel gear box, Refer
to Vol 3, chapter 10, para 10-7

e@ See if universal joint is broken

Is universal joint OK?

@ Replace broken universal joint

e Refer to Vol 3, chapter 10,
para 10-7

@ Put back universal joint moisture/dust
boot

e Refer to Vol 3, chapter 10,
para 10-7 |

@ Set up truck to check crane drive

e Take power takeoff and power divider
out of gear. Refer to
TM 9-2320-211-10

GO TA 116327

 para 10-7

TM 9-2320-211-20-2-2

Figure 72-1 (Sheet 5 of 6)
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GO

Check power divider

e Start engine. Refer to
TM 9-2320-211-10

e Engage power takeoff and power
divider. Refer to
TM 9-2320-211-10

e Crawl under truck and see if power
divider to bevel gear box propeller
shaft is turning. See figure 39~1

Does propeller shaft turn?

19

@ Do troubleshooting procedure for
power divider to bevel gear box
propeller shaft does not turn

e Tell direct support maintenance

20
a

@ Test hydraulic pump pressure

e Refer to test equipment
procedures index

Is pressure OK?

21: f 3) @). Replace hydraulic pump
N

e Tell direct support maintenance

@ Replace gondola contro! valve bank

e Tell direct support maintenance

 figure 39-1

TM 9-2320-211-20-2-2

TA 116328

Figure 72-1 (Sheet 6 of 6)
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Symptom

2 (wrecker CRANE WORKS SLOWLY DURING ALL HYDRAULICALLY »)
OPERATED FUNCTION

| a

@ Park truck

e Refer to TM 9-2320-211-10

2

@ Check hydraulic lines and fittings
from reservoir to control valve bank

@ Look for hydraulic oil leaks.
See figure 74-1 through 74-5

e@ Look for holes or cracks
e Feel for loose fittings

Are hydraulic lines and fittings OK?

@ Tighten leaking fittings

e Using | 1/2-inch wrench tighten
fittings

e@ Fill hydraulic reservoir. Refer to
LO9-2320-211-12

@ Replace cracked or broken hydraulic
lines

e Refer to Vol 3, chapter 18,
— para 18-18

GO | TA 116332

e
e

 
a

.

 para 18-18

TM 9-2320-211-20-2-2

Figure 72-2 (Sheet 1 of 2)
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GO

@ Check hydraulic relief valve adjustment

e Refer to Vol 3, chapter 18,
para 18-2]

ls adjustment OK?

@ Adjust relief valve

e@ Refer to Vol 3, chapter 18,
para 18-21

Note: If the relief valve cannot
be adjusted it should be
replaced. Tell direct
support maintenance

@ Test hydraulic pump pressure

e@ Refer to test equipment procedures
index

Is pressure OK ?

@ Replace hydraulic pump

e Tell direct support maintenance

@ Replace gondola control valve bank

e Tell direct support maintenance

 para 18-21

TM 9-2320-211-20-2-2

TA 116333

Figure 72-2 (Sheet 2 of 2)
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Symptom

HOIST WINCH DOES NOT PULL LOAD )

@ Make truck ready for work on wrecker

e@ Remove load
e Park truck. Refer to

TM 9-2320-211-10
e@ Chock wheels

lo
“ jpXS @ Check hydraulic lines from gondola hoist

control valve to hoist winch motor

@ Look for crushed, broken or cracked
hydraulic lines. See figure 74-1
through 74-5

Are hydraulic lines OK ?

@ Replace crushed, broken or cracked
hydraulic lines

e Refer to Vol 3, chapter 18,
| para 18-18

@ Test pressure at hoist winch motor

e Refer to test equipment procedures
index

Is pressure OK ?

5fl TMN | lf’ N% oF Replace gondola control! valve bank
NO e Tell direct support maintenance

Tell direct support maintenance
TA 116331

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 72-3
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4

Symptom

HOIST WINCH PULLS LOAD SLOWLY )

@ Make truck ready for work on wrecker

@ Take off load
e@ Park truck. Refer to

TM 9=2320-211-10

@ Check hydraulic lines and fittings
from gondola hoist control valve
to hoist winch motor

-@ Look for crushed, broken or cracked
hydraulic lines. See figure 74-1
through 74-5

e@ Look for signs of leaking hydraulic
oil from fittings

Are hydraulic lines and fittings OK?

Z

GO
TA 116329

 figure 74-1 

TM 9-2320-211-20-2-2

Figure 72-4 (Sheet 1 of 2)
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@ Tighten leaking fittings

e Using 3/4 to 2-3/8 inch wrench
tighten fitting

@ Replace crushed, broken or cracked
hydraulic lines

@ Refer to Vol 3, chapter 18,
para 18-18

_
( \@ Test pressure at hoist winch motor

e Refer to test equipment
procedures index

Is pressure OK?

@ Replace gondola control valve bank

e Tell direct support maintenance

Tell direct support maintenance

 para 18-18

TM 9-2320-211-20-2-2

Figure 72-4 (Sheet 2 of 2)
TA 116330
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HOIST WINCH DOES NOT HOLD LOAD )

@ Make truck ready for work on wrecker

e@ Turn off hoist winch. Refer to
TM 9-2320-211-10

e Set handbrake
e Chock wheels

@ Check automatic brake adjustment

e@ Remove winch brake case cover.
Refer to Vol 3, chapter 18, para
18-27

e Using ruler measure automatic
brake band to see if spring
compression is 1-3/16 to
1-1/4 inch

Is adjustment OK ?
-h#— 1 3/16 TO 1 1/4 IN.AUTOMATIC /41N

BRAKE BAND

@ Adjust automatic brake

e Refer to Vol 3, chapter 18,
para 18-3

Tell direct support maintenance

 para 18-27

TM 9-2320-211-20-2-2

Figure 72-5
TA 116334
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Symptom
6 JERKY OPERATION AS HOIST WINCH PULLS LOAD )

@ Park truck

e Refer to TM 9-2320-211-10

@ Test pressure at hoist motor

e Refer to test equipment procedures
index

Is pressure steady ?

@ Replace gondola control valve bank

@ Tell direct support maintenance

Tell direct support maintenance

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

72-14

TA 116335

Figure 72-6



Symptom

CRANE DOES NOT SWING )

GC)
\ @ Make truck ready for work on wrecker

e Take off load
@ Park truck. Refer to

al
@ Check hydraulic lines from swing control

TM 9-2320-211-10

valve to turntable swing motor

@ Chock wheels

e@ Look for crushed, broken or cracked
hydraulic lines. See figure 74~1
zhi... tk FA
ENFOUGH #479

Are hydraulic lines OK ?

GO . TA 116336

 figure 74-1 

TM 9-2320-211-20-2-2

Figure 72-7 (Sheet 1 of 2)
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GO

@ Replace crushed, broken or cracked
hydraulic lines

e Refer to Vol 3, chapter 18,
para 18-18

@ Test pressure at swing motor

e Refer to test equipment
procedures index

Is pressure OK?

@ Replace gondola contro! valve bank

e Tell direct support maintenance

Tell direct support maintenance

 para 18-18

TM 9-2320-211-20-2-2

Figure 72-7 (Sheet 2 of 2)
TA 116337
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Symptom

CRANE SWINGS SLOWLY

@ Make truck ready for work on wrecker

@ Take off load
@ Pork truck. Refer to

TM 9-2320-211-10
e@ Chock wheels

@ Check hydraulic lines and fittings from
swing control valve to turntable swing
motor

e@ Look for crushed, broken or cracked
hydraulic lines. See figure 74-1
through 74-5

@ Look for signs of leaking hydraulic
oil from fittings

Are hydraulic lines and fittings OK?

°
 AP

TA 116338

 figure 74-1 

TM 9-2320-211-20-2-2

Figure 72-8 (Sheet 1 of 2)
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@ Replace crushed, broken, or cracked
hydraulic lines

e Refer to Vol 3, chapter 18,
para 18-18

@ Test pressure at swing motor

e Refer to test equipment
procedures index

Is pressure OK?

@ Replace gondola control valve bank

e Tell direct support maintenance

Tell direct support maintenance

 para 18-18

TM 9-2320-211-20-2-2

Figure 72-8 (Sheet 2 of 2)
TA 116339
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Symptom

9 JERKY OPERATION AS CRANE SWINGS )

@ Park truck

e Refer to TM 9-2320-211-10

@ Test pressure at swing motor

e Refer to test equipment
procedures index

Is pressure steady ?

@ Replace gondola control valve bank

e Tell direct support maintenance

Tell direct support maintenance

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 72-9
TA 116340
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Symptom

z¥
f TM~

BOOM DOES NOT RISE )

1
XY @ Make truck ready for work on wrecker

e Turn off engine. Refer to
TM 9-2320-211-10

e Take off load
e@ Chock wheels

_ |

Check hydraulic lines and fittings from
gondola boom control valve to boom
elevating cylinders

e Look for crushed, broken or cracked
hydraulic lines. See figure 74-1
through 74-5

Are hydraulic lines and fittings OK?

3)An _Y @ Replace crushed, broken or cracked
hydraulic lines

e Refer to Vol 3, chapter 18,
para 18-18

°
 A

TA 116341

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 72-10 (Sheet 1 of 2)
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GO

@ Test pressure at boom elevating cylinders

e Refer to test equipment
procedures index

Is pressure OK?

@ Replace gondola control valve bank

e Tell direct support maintenance

@ Replace snubber valve

e@ Tell direct support maintenance
e@ Check boom lift operation, Refer

to TM 9-2320-211-10

Does the boom fail to rise ?

End of troubleshooting procedures for
boom does not rise

@ Overhaul! boom elevating cylinder
assembly

@ Tell direct support maintenance

TA 116342

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 72-10 (Sheet 2 of 2)
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1]

Symptom

BOOM RISES 5 LOWLY )

@ Make truck ready for work on wrecker

e Lower boom. Refer to
TM 9-2320-211-10

e Turn off engine. Refer to
TM 9=2320-211-10

e Take off load
e@ Chock wheels

_

@ Check hydraulic lines and fittings from
_gondola boom control valve to boom
elevating cylinders

e Look for crushed, broken or cracked
hydraulic lines. See figure 74-1
through 74-5

e Look for signs of leaking hydraulic
oil from fittings

Are hydraulic lines and fittings OK ?

|
GO
NaF et

TA 116343

 figure 74-1 

TM 9-2320-211-20-2-2

Figure 72-11 (Sheet 1 of 3)
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GO

@ Tighten leaking fittings

e Using 3/4 to 2-3/8-inch wrench,
ee

tighten fitting
e Fill hydraulic oil reservoir. Refer

to LO 9-2320-211-12

@ Replace crushed, broken or cracked

NO

hydraulic lines

e Refer to Vol 3, chapter 18,
para 18-18

(4)
Te Test pressure at boom elevating cylinders

e Refer to test, equipment procedures
index

Is pressure OK?

|

@ Replace gondola control valve bank

e Tell direct support maintenance

GO TA 116344

 test equipment procedures index

TM 9-2320-211-20-2-2

Figure 72-11 (Sheet 2 of 3)
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GO

@ Replace snubber valves

e Tell direct support maintenance

@ Test boom

e Raise boom. Refer to
TM 9~2320-211-10

Does boom rise slowly ?

@ Lower boom

e Refer to TM 9-2320-211-10

@ Lower boom

e Refer to TM 9-2320~-211-10

@ Overhau! boom elevating cylinder
assembly

e@ Tell direct support maintenance

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

TA 116345

Figure 72-11 (Sheet 3 of 3)
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Symptom

C

BOOM COMES DOWN TOO FAST )

@ Make truck ready for work on wrecker

@ Turn off engine. Refer to
TM 9-2320-211-10

e Take off load
@ Chock wheels

@ Check hydraulic return lines and
fittings from gondola boom control
valve to hydraulic oi! reservoir

e Look for signs of leaking hydraulic
oil. See figure 74-1 through
74-5

e@ Look for a crushed, broken or
cracked hydraulic line

e@ Feel for loose fittings

Are all hydraulic lines and fittings OK ?

GO

WRECKER CRANE TROUBLESHOOTING

 figure 74-1 

TM 9-2320-211-20-2-2

Figure 72-12 (Sheet 1 of 2)
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@ Tighten loose or leaking fittings

e Using wrench tighten loose fittings
e Fill hydraulic oil reservoir. Refer

to LO 9-2320-211-12

@ Replace hydraulic lines that have
holes, cracks or sharp bends

e Refer to Vol 3, chapter 18,
para 18-18

iN

oe@ Replace snubber valves

e Tell direct support maintenance

@ Check boom

e Raise boom. Refer to
TTM 9-2320-211-10

Does the boom still come down too fast?

@ Lower boom |

e Refer to TM 9-2320-211-10

Tell direct support maintenance

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

TA 116347

Figure 72-12 (Sheet 2 of 2)
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Symptom
13 BOOM DOES NOT EXTEND )

@ Make truck ready for work on wrecker

@ Take off load
@ Park truck. Refer to

TM 9-2320-211-10
e@ Chock wheels

@ Check hydraulic lines and fittings
from boom crowd control valve to
the boom crowd cylinder

@ Look for bent, broken or cracked
hydraulic lines. See figure
74-1 through 74-5

Are hydraulic lines OK ?

||

3@). Replace crushed, broken or crackedYES NO Place crushed, '
hydraulic lines

yo

e Refer to Vol 3, chapter 18,
para 18-18

©
 aa

TA 116348

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 72-13 (Sheet 1 of 2)
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GO

pressure

e Refer to test equipment
procedures index

Tell direct support maintenance

Is pressure reading OK ?

(s
nt i

@ Test boom crowd cylinder gondola
control valve output pressure

e@ Refer to fault symptom index

Is pressure OK ?

@ Replace crowd cylinder flow
regulator assembly

e Tell direct support maintenance

@ Replace gondola valve bank

e Tell direct support maintenance

TA 116349

TM 9-2320-211-20-2-2

Figure 72-13 (Sheet 2 of 2) 
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Symptom

BOOM EXTENDS OR RETRACTS SLOWLY ) |

@ Make truck ready for work on wrecker
e Take off load
e Retract boom. Refer to

TM 9-2320-211-10
e Park truck. Refer to

TM 9-2320-211-10
e Chock wheels

@ Check hydraulic lines and fittings from
gondola crowd control valve to boom
extension cylinder

e Look for crushed, broken or cracked
hydraulic lines. See figure 74-1
through 74-5

@ Look for signs of leaking hydraulic
oil from fittings

Are hydraulic lines and fittings OK ?

GO
TA 116350

TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 72-14 (Sheet 1 of 3)
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()

@ Tighten leaking fittings

e Using | 1/2-inch wrench, tighten
fittings

e Fill hydraulic oil reservoir. Refer
to LO 9-2320-211-12

@ Replace bent, broken or cracked |
hydraulic lines

e@ Refer to Vol 3, chapter 18,
para 18-18

@ Test boom extension cylinder input
pressure

e Refer to troubleshooting test index
for boom extension cylinder input
pressure test

Is pressure reading OK?

iTM
5 iL

re nN @ Test boom extension cylinder gondola
/

¢
TCo IN control valve output pressure

e Refer to troubleshoating index for
. * a Pet Et re Fr ee prey OP? 0 ree 7. —_—s,

boom extension cylinder gondola
control valve output pressure test

Is pressure OK?

NO GO
TA 116351

 para 18-18

TM 9-2320-211-20-2-2

Figure 72-14 (Sheet 2 of 3)
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GO NO GO

YES

e Telld rect support maintenance
NS

7

a \0
e Tell direct support maintenance

@ Overhaul boom crowd cylinder
ff 8.0 2k 8 eek ete bee ean ,| e Tell direct support maintenance

TA 116352

TM 9-2320-211-20-2-2

Figure 72-14 (Sheet 3 of 3)
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Symptom

JERKY OPERATION AS BOOM EXTENDS OR RETRACTS.)

I
a

@ Make truck ready for work on wrecker

e Take off load
@ Retract boom
e Park.truck. Refer to

TM 9~2320-211-10

2 |@ Test boom extension cylinder input
pressure

e Refer to test equipment
procedures index

Is pressure reading steady ?

a TA 116353

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 72-15 (Sheet 1 of 2)
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GO

@ Test boom extension cylinder gondola
contro! valve output pressure

e Refer to test equipment
procedures index

Is pressure steady ?

@ Replace extension cylinder flow
regulator assembly

e Tell direct support maintenance

(wo) @ Replace gondola contro! valve bank
@ Tel! direct support maintenance

Tell direct support maintenance

TA 116354

TM 9-2320-211-20-2-2

Figure 72-15 (Sheet 2 of 2)
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Symptom

16
2

)WINCH DRIVE CONTROL LEVER DOES NOT GO INTO GEAR
OR GRINDS WHEN GOING INTO GEAR

a

om@ Make truck ready for work on wrecker

e Move clutch contro! lever to
DISENGAGE

e@ Move winch shift lever to
NEUTRAL

e@ Park truck, Refer to
TM 9=2320-211-10

—@ Check winch drive control linkage

e@ Crawl under truck
e Look for broken linkage. See

figure 70-2
om laalb far hant [onbana
- BUN PE METH DIN

e@ Shake linkage to feel if it is loose

Is control linkage OK?

TA 1163558

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 72-16 (Sheet 1 of 2)
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| @ Tighten loose linkageYES NO 9 9
e@ Tell direct support maintenance

| @ Replace bent or broken linkage

e Tell direct support maintenance

@ Check rotochamber compressed air lines

e@ Look for a crushed or broken
compressed air line. See figure
70-3

e Using 1/2 to 3/4-inch wrench,
feel for loose compressed air line
fitting

Is air line and fitting OK?

5 , ,
| (No) @ Tighten loose compressed air line fitting

@ Using |/2 to 3/4-inch wrench
tighten fitting

@ Replace crushed or broken compressed
| air line ,

e Refer to Vol 3, chapter 12,

| @ Do fault isolation procedure for

para 12~19

clutch does not engage when
clutch control lever is pushed
down on truck M543A2

e Refer to fault symptom index

TA 116356

 figure 70-3

TM 9-2320-211-20-2-2

Figure 72-16 (Sheet 2 of 2)
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- Symptom

WINCH DRIVE CONTROL LEVER DOES NOT STAY IN GEAR )

@ Make truck ready for work on wrecker

©)

e Turn off engine. Refer to
TM 9-2320-211-10

e Chock wheels

Check winch drive contro! linkage

e Crawl under truck
@ Look for bent linkage. See figure

70-2
@ Shake linkage to feel if it is loose

ls control linkage OK ?

3 :
| @ Tighten loose linkage

NO e Tell direct support maintenance
@ Replace bent linkage

e Tell direct support maintenance

4

@ Overhaul hoist winch gear box

e Tell direct support maintenance

TA 116357

figure 70-2

TM 9-2320-211-20-2-2

Figure 72-17
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Symptom

18

GEAR OR GRINDS WHEN GOING INTO GEAR
CRANE DRIVE CONTROL LEVER DOES NOT GO N70)

@ Make truck ready for work on wrecker

e Turn off engine. Refer to
TM 9=2320-211-10

e@ Chock wheels
1

@ Check crane drive control linkage

e@ Crawl under truck
e Look for broken linkage. See

figure 70-2
@ Look for bent linkage
@ Shake linkage to feel if it is loose

M O

@ Tighten loose linkage

e Tell direct support maintenance

@ Replace bent or broken linkage

e Tell direct support maintenance -

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

TA 116358

Figure 72-18 (Sheet 1 of 2)
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GO

@ Check rotochamber compressed air lines

e@ Look for a crushed or broken
compressed air line. See figure
70-3

e Using 1/2 to 3/4-inch wrench
feel for loose compressed air
line fitting

Is air line and fitting OK?

@ Tighten loose compressed air line fitting

e Using |/2 to 3/4-inch wrench tighten
fitting

@ Replace crushed or broken compressed
air line

e Refer to Vol 3, chapter 12,
para 12~19

@ Do fault isolation procedure for the
clutch does not engage when control
lever is pushed down on M543A2
wrecker

Refer to fault symptom index

TA 116359

 figure 70-3

TM 9-2320-211-20-2-2

Figure 72-18 (Sheet 2 of 2)
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Symptom

19 CRANE DRIVE CONTROL LEVER DOES NOT STAY IN GEAR )

@ Secure truck for work on wrecker

al
_— @ Check crane drive contro! linkage

e@ Turn off engine. Refer to
TM 9-2320-211-10

e@ Chock wheels

e Crawl under truck
e@ Look for bent linkage. See

figure 70-2
e Shake linkage to feel if it is loose

Is control linkage OK?

@ Tighten loose linkage

e Tell direct support maintenance

@ Replace bent linkage

e Tell direct support maintenance

_ *TM t I 1 eo. . _
w Uvernaul crane noist gear Dox

e Tell direct support maintenance

TA 116360

 figure 70-2

TM 9-2320-211-20-2-2

Figure 72-19
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TM 9-2320-211-20-2-2

CHAPTER 73

WRECKER SYSTEM TROUBLESHOOTING SUMMARY

73-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 72, for the Wrecker System.

73-2. PROCEDURES . The summary in this chapter covers all fault symptoms found in
the detailed troubleshooting procedures in Part 1. Chapter 7 outlines a sample
troubleshooting procedure. The summary procedures are based on the “what-to-do”
portions of the detailed procedures and do not includes the “How-to-do-it” instructions.
Warnings, cautions, and notes are given where needed.
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WRECKER SYSTEM TROUBLESHOOTING SUMMARY

(TROUBLE WITH WRECKER CRANE )
Symptoms

2

WRECKER CRANE WORKS
WRECKER CRANE SLOWLY DURING ALL
DOES NOT WORK HYDRAULICALLY

OPERATED FUNCTIONS

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

e HYDRAULIC OIL TANK TO
GONDOLA CONTROL VALVE
HYDRAULIC LINES

@ POWER TAKEOFF TO POWER
DIVIDER PROPELLER SHAFT
UNIVERSAL JOINTS

e@ BRAKE DRIVE AND POWER
DIVIDER CONTROL LINKAGE

e POWER TAKEOFF
e POWER DIVIDER TO BEVEL GEAR

PROPELLER SHAFT UNIVERSAL
JOINTS

e POWER DIVIDER
e HYDRAULIC PUMP

GO GO

TA 116361

TM 9-2320-211-20-2-2

Figure 73-1 (Sheet 1 of 2)
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GO GO

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURE, SEE SYMPTOM INDEX

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

e@e RESERVOIR TO CONTROL VALVE
BANK HYDRAULIC LINES AND
FITTINGS

e@ HYDRAULIC RELIEF VALVE
ADJUSTMENT

e HYDRAULIC PUMP

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURE, SEE SYMPTOM INDEX

TA 116362

TM 9-2320-211-20-2-2

Figure 73-1 (Sheet 2 of 2)
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( trovste WITH HOIST WINCH )
Symptoms : ;

4 5 6 ;3 HOIST WINCH HOIST WINCH HOIST WINCH ERKY OPERATION
DOES NOT PULLS LOAD DOES NOT AS HOIST WINCH
PULL LOAD SLOWLY HOLD LOAD PULLS LOAD

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

e CONTROL VALVE BANK TO
HOIST WINCH MOTOR HYDRAULIC
LINES

e HOIST WINCH MOTOR

CHECKOUT OK ?

REPAIR OR REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO GO

TA 116363

TM 9-2320-211-20-2-2

Figure 73-2 (Sheet 1 of 2)
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GO GO

—————
@ LOOK TO FIND A FAULT IN

e@ AUTOMATIC BRAKE

ADJUST AUTOMATIC
BRAKE

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

@ LOOK TO FIND FAULT IN

e HOIST MOTOR

REPLACE CONTROL
VALVE BANK

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 116364

TM 9-2320-211-20-2-2

Figure 73-2 (Sheet 2 of 2)
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(_ TROUBLE WITH CRANE TURNTABLE )
Symptoms

7 CRANE 9
CRANE DOES SWINGS JERKY OPERATION
NOT SWING SLOWLY AS CRANE SWINGS

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

e SWING CONTROL VALVE TO
TURNTABLE SWING MOTOR
HYDRAULIC LINES

e SWING MOTOR

CHECKOUT OK?

REPAIR OR REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURE, SEE SYMPTOM INDEX

GO

TA 116365

TM 9-2320-211-20-2-2

Figure 73-3 (Sheet 1 of 2)
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GO

@ LOOK TO FIND A FAULT IN

e SWING MOTOR

PRESSURE OK?

REPLACE CONTROL
YES MNO VALVE BANK

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 116366

TM 9-2320-211-20-2-2

Figure 73-3 (Sheet 2 of 2)
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(TrousLe WITH BOOM )

i’ ae
JERKY OPERATION
AS BOOM EXTENDS
OR RETRACTS

DOWN TOO OR RETRACTS
FAST NOT EXTEND SLOWLY

“Wee

10 1
BOOM DOES
NOT RISE
—_

13-- 14
BOOM COMES (i i BOOM EXTENDS

)

e
 A 

PO

—
I

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

e BOOM CONTROL VALVE TO
BOOM ELEVATING CYLINDERS
HYDRAULIC LINES AND FITTINGS

e BOOM ELEVATING CYLINDERS

CHECKOUT OK?

__ r
REPAIR OR REPLACE

YES NO BAD PART
~~” —e t

| TELL DIRECT SUPPORT MAINTENANCE
NOTE: FOR DETAILED TROUBLESHOOTING

PROCEDURES, SEE SYMPTOM INDEX

&
 A ® |

TA 116367

TM 9-2320-211-20-2-2

Figure 73-4 (Sheet 1 of 4)
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GO GO GO

@ LOOK TO FIND FAULT IN | |
e BOOM CONTROL VALVE TO

RESERVOIR HYDRAULIC RETURN
LINES AND FITTINGS

CHECKOUT OK? |

REPAIR OR REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

3
 LE

 
a

@
) CQ
 

A
 

ee

TA 116368

TM 9-2320-211-20-2-2

Figure 73-4 (Sheet 2 of 4)
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GO GO

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

@e GONDOLA CROWD CONTROL
VALVE TO BOOM EXTENSION
CYLINDER HYDRAULIC LINES
AND FITTINGS

e BOOM EXTENSION CYLINDER
@ BOOM EXTENSION CYLINDER

GONDOLA CONTROL VALVE

CHECKOUT OK?

REPAIR OR REPLACE
BAD PART )

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO

TA 116369

TM 9-2320-211-20-2-2

Figure 73-4 (Sheet 3 of 4)
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GO

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

e@ EXTENSION CYLINDER FLOW
REGULATOR

e GONDOLA CONTROL VALVE
BANK

CHECKOUT OK?

REPAIR OR REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 116370

TM 9-2320-211-20-2-2

Figure 73-4 (Sheet 4 of 4)
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(_ TROUBLE WITH CONTROLS )

16
WINCH DRIVE CRANE DRIVE
CONTROL 17 CONTROL 19,
LEVER DOES WINCH DRIVE LEVER DOES CRANE DRIVE
NOTGOINTO |f CONTROL.LEVER NOT GO INTO CONTROL LEVER
GEAR OR DOES NOT STAY - GEAR OR DOES NOT STAY
GRINDS WHEN IN GEAR GRINDS WHEN
GOING INTO GOING INTO
GEAR GEAR

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

e WINCH DRIVE CONTROL
LINKAGE

@ ROTOCHAMBER COMPRESSED AIR
LINES

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO GO GO

TA 116371

TM 9-2320-211-20-2-2

Figure 73-5 (Sheet 1 of 3)
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GO GO GO

'@ LOOK TO FIND A FAULT IN

e WINCH DRIVE CONTROL
LINKAGE

LINKAGE OK?

TIGHTEN OR REPLACE
BAD LINKAGE

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING ©
} PROCEDURES, SEE SYMPTOM INDEX

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

@ CRANE DRIVE CONTROL LINKAGE
@ ROTOCHAMBER COMPRESSED AIR

LINES

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

~GO

TA 116372

TM 9-2320-211-20-2-2

Figure 73-5 (Sheet 2 of 3)
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GO

@ LOOK TO FIND A FAULT IN

e@ CRANE DRIVE CONTROL LINKAGE

LINKAGE OK?

REPLACE OR TIGHTEN.
BAD LINKAGE

TELL DIRECT SUPPORT MAINTENANCE

TM 9-2320-211-20-2-2

73-14

TA 116373

Figure 73-5 (Sheet 3 of 3)
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CHAPTER 74

WRECKER SYSTEM SUPPORT DIAGRAMS

74-1. GENERAL. This chapter gives the diagrams you need when doing troubleshoot-
ing procedures in chapter 72. Table 3-1 is a complete listing of all support diagrams
used in this manual.
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Figure 74-1. Hydraulic Pump System
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Figure 74-2. Hoist Control Hydraulic System
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Figure 74-3. Swing Control Hydraulic System
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Figure 74-4. Boom Control Hydraulic System

74-5



BOOM CROWD CYLINDER

BOOM CROWD
CONTROL VALVE

HYDRAULIC
LINES AND
FITTINGS

TA 116378
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Figure 74-5. Boom Crowd Hydraulic System
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CHAPTER 75

WRECKER SYSTEM TEST PROCEDURES

75-1. GENERAL. This chapter gives test procedures for the tests given in chapter
72, for the Wrecker System.

75-2. 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 equipment to the part to be tested.

75-3. 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 component or to a fault symptom within a related system. Reference is
made to the fault symptom index, chapter 6, if the test shows a fault in another
system.
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TRUCK M543A2 PRESSURE TEST PROCEDURES

GENERAL INSTRUCTIONS.)
PRESSURE GAGE

@ Check pressure gage before using

e Gage - see that the glass and
needle are not broken

e@ Fitting - make sure fitting is
tight on gage. See if fitting
end is dirt free

FITTING

BOOM ELEVATING CYLINDER PRESSURE TEST -. To measure hydraulic
oil pressure from
gondola control
valves to boom
elevating cylinder

BOOM ELEVATING CYLINDER
——

Ow.s

ae
~ ||

=a) >

wl
d@ Set up gage as follows

e Using 1/4-inch breaker bar loosen
boom elevating cylinder pipe plug
pipe plug

@ Hold a can or bucket under boom
elevating cylinder pipe plug and
take off plug

e Screw in pressure gage and tighten
using 9/l6-inch wrench

7

GO TA 116379

TM 9-2320-211-20-2-2

75-2

Figure 75-1 (Sheet 1 of 3)



GO

a NOTE
The following procedure will need the use
of two soldiers. The lead soldier will be
called SOLDIER A and the helper will be
called SOLDIER B

@ Test pressure to elevating cylinder
as follows

SOLDIER B: @ Start engine and engage
wrecker crane drive.
Refer to
TM 9-2320-211-10

e@ Go to gondola and wait
for instructions from
SOLDIER A

SOLDIER A: @ Look at pressure gage
e Tell SOLDIER B to

raise boom

SOLDIER B: @ Raise boom as high as
it will go. Refer to
TM 9-2320-211-10

SOLDIER A: e@ See if pressure is
between 400 and 450
psi while boom is
rising and between
1175 and 1225 psi
at stop

e Tell SOLDIER B to
lower boom and shut
down wrecker
crane operation

SOLDIER B: @ Shut down wrecker
crane operation.
Refer to TM 9~2320-211-10

GO

OO

TA 116380

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

75-3

Figure 75-1 (Sheet 2 of 3)



GO

Z| NOTE
Before answering question in fault isolation |
procedure, test gage must be removed from
boom elevating cylinder

@ Take out pressure gage

@ Using 9/16-inch wrench, unscrew
pressure gage

e Holda can or bucket under pressure
gage and take out gage

@ Screw in pipe plug and tighten
using |/4-inch breaker bar

TM 9-2320-211-20-2-2

Figure 75-1 (Sheet 3 of 3)
TA 116381
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GENERAL INSTRUCTIONS )

PRESSURE
GAGE@ Check pressure gage before using

e Gage - make sure that the glass
and needle are not broken

@ Fitting - make sure fitting is
tight on gage. See if fitting end
is dirt free

, FITTING
—

2 SWING MOTOR PRESSURE TEST - To measure hydraulic oi! pressure
from gondola control valves to
swing motor

@. Set up gage as follows

e@ Using 1/4-inch breaker bar unscrew
swing motor pipe plug

@ Hold a can or bucket under swing
motor and take off plug

e Screw in pressure gage and tighten
using 9/16-inch wrench

NOTE

The following procedure will need the use
of two soldiers. The lead soldier will be
called SOLDIER A and the helper will be
called SOLDIER B PIPE PLUG

GO

TM 9-2320-211-20-2-2

Figure 75-2 (Sheet 1 of 2)
TA 116382
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GO

()h@ Test pressure to swing motor as follows

SOLDIER B: @ Start engine and engage
wrecker crane drive.
Refer to .
TM 9-2320-211-10

e@ Go to gondola and wait
for instructions from
SOLDIER A

SOLDIER A: @ Look at pressure gage
e Tell SOLDIER B to swing

crane

: @

SOLDIER A: @ See if pressure gage reads
between 700 and 750 psi,
while it swings and 1175
and 1225 psi at stop

SOLDIER B: @ Shut down from wrecker
crane operation. Refer to
TM 9=2320-211-10

Swing crane unfil it
reaches a stop

m

t NOTE
Before answering question
procedure, test gage must

PRESSURE GAGEn fault isolation
vr.e removed fromoO

swing motor

@ Take out pressure gage

e Using 9/16é-inch wrench, unscrew
pressure gage

@ Hold a can or bucket under pressure
gage and take out gage

e Screw in pipe plug and tighten
using 1/4-inch breaker bar.

TA 116383

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 75-2 (Sheet 2 of 2)

75-6



(| GENERAL INSTRUCTIONS.)

i
@ Check pressure gage before using PRESSURE

GAGE
e Gage - make sure that the glass

and needle are not broken
e Fitting - make sure fitting is tight

on gage. See if fitting end is
dirt free FITTING

HYDRAULIC PUMP PRESSURE TEST - To measure hydraulic oil
pressure from hydraulic
pump

CONTROL
VALVE BANK PIPE PLUG

@ Set up gage as follows

e Remove gondola control valve
data plate assembly. Tell direct
support maintenance

e Using 3/16-inch wrench, unscrew
and take out pipe plug

e Screw in pressure gage and
tighten using 7/16-inch wrench

GO TA 116384

TM 9-2320-211-20-2-2
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GO

@ Test pressure at gondola control
valve’ bank

e@ Start engine and engage
wrecker crane drive. Refer to
TM 9-2320-211-10 |

e@ Go to gondola and extend boom
until it stops. Refer to
TM 9~2320-211-10

e@ Look at pressure gage
e See if pressure is between 1250

and 1350 psi with boom fully
extended

e@ Shut down from wrecker crane
operation. Refer to
TM 9-2320-211-10

PR ESSURE GAGE

NOTE

Before answering questions in fault isolation
procedure, test gage must be removed from
control valve bank

6).
on @ Take out pressure gage

e Using 9/16-inch wrench, unscrew
and take out pressure gage

e Screw in pipe plug and tighten using
1/4-inch wrench

@ Put back gondola contro! valve data
plate assembly

e Tell direct support maintenance

TA 116385

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 75-3 (Sheet 2 of 2)
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GENERAL INSTRUCTIONS.)

PRESSURE@ Check pressure gage before using
GAGE

e@ Gage - see that the glass and
needle are not broken

e Fitting - make sure fitting is
tight on gage. See if fitting

_end is dirt free FITTING

HOIST MOTOR PRESSURE TEST - To measure hydraulic oil pressure
from gondola contro! valves to
hoist motor

PIPE PLUG WINCH MOTOR

@ Set up gage as follows

e@ Using 1/4-inch breaker bar unscrew
hoist motor pipe plug : Ly

e@ Holda can or bucket under hoist N q
Q we

motor pipe plug and take off plug \ \
SSSe Screw in pressure gage and tighten XYusing 9/16 -inch wrench Wy

GO TA 116386 —

TM 9-2320-211-20-2-2

Figure 75-4 (Sheet 1 of 3)
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GO

NOTE

The following procedure will need the use
of two soldiers. The lead soldier will be
called SOLDIER A and the helper will be
called SOLDIER B

@ Test pressure to hoist motor as follows
SOLDIER B: e@ Start engine and engage

wrecker crane drive.
Refer to
TM 9-2320-211-10

@ Go to gondola and wait for
instructions from SOLDIER
A

SOLDIER A: @ Look at pressure gage
e Tell SOLDIER B to raise

hoist

SOLDIER B: Operate hoist. Refer to
TM 9=2320-211-10

SOLDIER A: e See if pressure gage reads
between 425 and 500 psi
while raising hoist

@ Tell SOLDIER B to shut '
down wrecker crane
operation

SOLDIER B: @ Shut down wrecker
crane operation. Refer to
TM 9-2320-211-10

GO

PRESSURE
GAGE

TA 116387

 TM 9-2320-211-10

TM 9-2320-211-20-2-2
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NOTE

Before answering question in fault isolation
procedure, test gage must be removed from
boom elevating cylinder

@ Take out pressure gage

e Using 9/16-inch wrench, unscrew
pressure gage

e@ Hold a can or bucket under
pressure gage and take out gage

e Screw in pipe plug and tighten
using 1/4-inch breaker bar

TM 9-2320-211-20-2-2

TA 116388

Figure 75-4 (Sheet 3 of 3)
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(GENERAL INSTRUCTIONS )

y
I

TRUCK M543A2 PRESSURE TEST PROCEDURES

@ Check pressure gage before using

e Gage - make sure that the glass and
needie are not broken
Fitting - make sure fitting is tight
on gage. See if fitting end is
dirt free

PRESSURE
GAGE

FITTING

, ff
=

5

OUTPUT PRESSURE TEST - To check output
BOOM EXTENSION CYLINDER GONDOLA CONTROL VALVE

pressure at gondola
control valve bank

aL
Ye Set up gage as follows

Put a bucket, or can under boom
extension cylinder control valve
Using a 1/2-inch wrench unscrew and
take off output hydraulic line
at control valve
Screw a suitable T-fitting onto
control valve and tighten using
wrench
Put a hydraulic line on T-fitting end
and tighten using 1/2-inch wrench
Screw in pressure gage to T-fitting
and tighten using wrench

:eT
ee

Ws
\

BOOM EXTENSION
CYLINDER CONTROL
VALVEPal sutbur

HYDRAULIC
LINE

©
 |

TA 116389

TM 9-2320-211-20-2-2

Figure 75-5 (Sheet 1 of 2)
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GO

Ol Test output pressure from boom
extension cylinder control valve

e Start engine and engage wrecker
crane drive. Refer to
TM 9-2320-211-10

@ Go to gondola and extend boom
until it stops. Refer to
TM 9=2320-211-10

e Look at pressure gage
e See if pressure is between 400 to

450 psi as boom is in motion and
between 1175 and 1225 psi with
boom fully extended

e@ Retract boom and shut down
wrecker crane operations. Refer
to TM 9-2320-211-10

NOTE

Before answering question in fault
isolation procedures, test gage must be
removed from control valve bank

@ Take out pressure gage

e Using wrench unscrew
and take out pressure gage

e Using 1/2-inch wrench unscrew
and take off hydraulic line

e Using wrench unscrew and
take out T-fitting

e Put hydraulic line back on control
valve bank fitting and tighten
using 1/2-inch wrench

CONTROL
VALVE

PRESSURE
GAGE

TA 116390

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 75-5 (Sheet 2 of 2)
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GENERAL INSTRUCTIONS.)
TRUCK M543A2 PRESSURE TEST PROCEDURES

@ Check pressure gage before using

e@ Gage - make sure that glass and
pointer are not broken

a FE? bhlann . mala e«: wee FibhinLd ' ifting MGUKS sure ritring is
tight on gage. See if fitting end
is dirt free

PRESSURE
GAGE

FITTING

6 BOOM EXTENSION CYLINDER INPUT PRESSURE TEST - To measure oil
pressure from
gondola control
valves to boom
extension cylinder,

BOOM
©\ \ EXTENSION

CYLINDER
DIN O11 iif

@ Set up gage as follows

e Using 1/4-inch breaker bar unscrew —
boom extension cylinder pipe plug

@ Hold can or bucket under exten-
sion cylinder and take off plug

e Screw in pressure gage until
tight using 9/16-inch wrench

(p / jor

Y\ ®

GO

LN
WL)

TA 116391

|

TM 9-2320-211-20-2-2

Figure 75-6 (Sheet 1 of 3)
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GO

f | NOTE
The following procedure will need the use
of two soldiers. The lead soldier will be
called SOLDIER A and the helper will be
called SOLDIER B

@ Test pressure to extension cylinder as
follows

SOLDIER B: e@ Start engine and engage
wrecker crane drive.
Refer to
TM 9-2320-211-10

e Go to gondola and wait
for instructions from
SOLDIER A

SOLDIER A: @ Look at pressure gage
e@ Tell SOLDIER B to

extend boom

I
SOLDIER B: e Extend boom to its limit.

Refer to
TM 9-2320-211-10

SOLDIER A: @ See if pressure gage reads
between 475 and 525 psi
while boom extends and
between 1175 and 1225
psi fully extended

e Tell SOLDIER B to retract
boom and shut down
wrecker crane operation

SOLDIER B: @ Retract boom and shut

TM 9-2320-211-10

down wrecker crane
operation. Refer to

GO

PRESSURE

TA 116392

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 75-6 (Sheet 2 of 3)
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GO

NOTE

Before answering question in fault isolation
procedure, test gage must be removed from

a €boom elevating cylinder

@ Take out pressure gage

e Using 9/16-inch wrench unscrew
pressure gage

@ Hold a can or bucket under
pressure gage and take out gage

e@ Screw in pipe plug and tighten
using 1/4-inch breaker bar

TM 9-2320-211-20-2-2

TM 116393

Figure 75-6 (Sheet 3 of 3)
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CHAPTER 76

WRECKER SYSTEM CHECKOUT

TM 9-2320-211-20-2-2

PROCEDURES

76-1. GENERAL. This chapter gives procedures for checking out the system after
troubleshooting and repair have been done. Procedures are set up in flow chart form
showing the checkout steps in order and referring to the fault symptom index when
the system does not checkout.

76-1



WRECKER SYSTEM CHECKOUT

CHECK WRECKER CRANE SUBSYSTEM

( ) @ Check wrecker crane
e Turn on engine. Refer to

TM 9-2320-211-10
e Turn on crane. Refer to

TM 9-2320-211-10

Does wrecker crane work ?

@ Do fault isolation procedure for wrecker
crane does not work

e Refer to fault symptom index:

@ Do fault isolation procedure for wrecker
crane works slowly during all hydraulic-
ally operated functions

@ Refer to fault symptom index.

@ Turn off crane

e@ Refer to TM 9-2320-211-10

@ Turn off engine

e Refer to TM 9-2320-211-10

Wrecker crane checks out OK.
Checkout completed

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 76-1
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2
CHECK HOIST WINCH SUBSYSTEM

len |]
Nel @ Check hoist winch

e Turn on engine. Refer to
TM 9-2320-211-10

e Attach winch to load. Refer to
TM 9-2320-211-10.

e Pull load. Refer to
TM 9-2320-211-10

Does winch pull load?

F_a
@ Do fault isolation procedure for hoist

winch does not pull load

e@ Refer to fault symptom index

Does winch pull! load at right speed ?

@ Do fault isolation procedure for hoist
winch pulls load slowly

e@ Refer to fault symptom index.

TA 116395

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 76-2 (Sheet 1 of 2)
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e)

a Does winch hold load ?

@ Do fault isolation procedure for hoist
winch does not hold load

@ Refer to fault symptom index

Does winch work smoothly ?

@ Do fault isolation procedure for jerky
operation as hoist winch pulls load

@ Refer to fault symptom index.

@ Release load from winch

-@ Refer to TM 9-2320-211-10

@ Turn off engine

@ Refer to TM 9-2320-211-10

10
Hoist winch subsystem checks out OK.
Checkout completed

TA 116396

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 76-2 (Sheet 2 of 2)
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CHECK CRANE TURNTABLE SUBSYSTEM)

CM @ Check crane turntable
e Turn on engine. Refer to

TM 9=-2320-211-10
e Swing crane to left and to right.

Refer to TM 9-2320-211-10

Does crane swing?

@ Do fault isolation procedure for crane
does not swing

e Refer to fault symptom index

Does turntable work at right speed ?

GO TA 116397

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 76-3 (Sheet 1 of 2)
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GO

@ Do fault isolation procedure for crane
swings slowly

@ Refer to fault symptom index:

Does turntable work smoothly ?

@ Do fault isolation procedure for jerky
operation as crane swings

e Refer to fault symptom index:

oo@ Turn off engine |

e Refer to TM9-2320-211-10

Crane turntable subsystem checks out
OK. Checkout. completed

TA 116398

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 76-3 (Sheet 2 of 2)
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CHECK BOOM SUBSYSTEM )

@ Check boom

e Turn on engine. Refer to
TM 9-2320-211-10

@ Raise boom. Refer to
TM 9-2320-211-10

Does boom rise ?

@ Do fault isolation procedure for boom
does not rise

e@ Refer to fault symptom index

Does boom rise at right speed ?

@ Do fault isolation procedure for boom
rises slowly

e@ Refer to fault symptom index

GO TA 116399

 tm 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 76-4 (Sheet 1 of 3)
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GO

~t
f @ Lower boom

@ Refer to TM 9~2320-211-10

Does boom come down at right speed? _

@ Do fault isolation procedure for boom
comes down too fast

e Refer to fault symptom index

@ Extend boom

e Refer to TM 9-2320-211-10

Does boom extend ?

[rTM
8 )

@ Do fault isolation procedure for boom
does not extend

@ Refer to fault symptom index

GO
TA 116400

 tm 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 76-4 (Sheet 2 of 3)
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GO

re

)
C Bring boom back

e Refer to TM 9-2320-211-10

Does boom work at right speed ?
=

10

@ Do fault isolation procedure for boom
extends or retracts slowly |

e@ Refer to fault symptom index

Does boom extend or retract smoothly ?

@ Do fault isolation procedure for jerky ©
operation as boom extends or retracts

| 12

YES NO

e Refer to fault symptom index

=
)

@ Turn off engine

e@ Refer to TM 9-2320-211-10

=
)

Boom subsystem checks out OK.
Checkout completed

TA 116401

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 76-4 (Sheet 3 of 3)
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CHECK CONTROLS SUBSYSTEM)
2@ Check winch drive control lever

e Put lever into gear. Refer to
TM 9-2320-211-10 —

e Listen for grinding noise

Does lever go into gear quietly ?

@ Do fault isolation procedure for winch
drive control lever does not go into
gear or grinds when going into gear

e Refer to fault symptom index

| Does lever stay in gear?

@ Do fault isolation procedure for winch
drive control lever does not stay in gear

e@ Refer to fault symptom index

GO TA 116402

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 76-5 (Sheet 1 of 3)
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GO

(5)
Ae Check crane drive contro! lever

e Put lever into gear. Refer to
TM 9-2320-211-10

e Listen for grinding noise

Does lever go into gear quietly ?

@ Do fault isolation procedure for crane
drive control lever does not go into gear
or grinds when going into gear

e Refer to fault symptom index

Does lever stay in gear?_

@ Do fault isolation procedure for crane
drive control lever does not stay in -
gear

Of... a. ff... dn te ¢% ee
ia ® nerer Tro Traulir symprom imacan

GO TA 116403

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 76-5 (Sheet 2 of 3)
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GO

@ Check power divider controls

e@ Put power divider lever into gear.
Refer to TM 9-2320-211-10

Does power divider go into gear?

a lion C @ Do fault isolation procedure for power
divider does not go into gear or stay
in gear

e Refer to fault symptom index

Controls subsystem checks out OK.
Checkout completed

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

TA 116404

Figure 76-5 (Sheet 3 of 3)
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CHAPTER 77

ENGINE COOLANT HEATER SYSTEM TROUBLESHOOTING

77-1. EQUIPMENT ITEMS COVERED . This chapter gives equipment troubleshooting
procedures for the engine coolant heater system, for which there are authorized
corrective maintenance tasks at the organizational maintenance level.

77-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

77-1



ENGINE COOLANT HEATER SYSTEM TROUBLESHOOTING |
Symptom )

1» ~~,

HEATER DOES NOT START WHEN SWITCH IS TURNED ON

@ Turn off heater .

e Refer to TM 9-2320-211-10

e Refer to test equipment
procedures index

mTM TyIs electrical system OK?

@ Replace bad electrical parts

‘ Tell direct support maintenance

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

TA 116405

Figure 77-1
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Symptom

HEATER WORKS FOR SEVERAL MINUTES THEN sTOPS )

ee

e Refer to procedures given in
TM 9-2320-211-10

a | WARNING
Diesel fuel is very flammable. Care must
be used when choosing a place to work on
engine coolant heater 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

\

@ Check heater fuel lines

e Look for crushed or kinked fuel lines

Are fuel lines OK?

FUEL LINES

@ Replace crushed or bent fuel line

e Refer to Vol 3, chapter 4,
— para 4-11]

TA 116406

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 77-2 (Sheet 1 of 3)
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GO

@ Check heater fuel filter

@ Remove heater fuel filter. Refer to
Vol 3, chapter 21, para 21-12

e Look for signs of dirt in fuel filter
element

1. £..41 flan lement {74is TUG! TiltTer Erement UK ¢

@ Replace heater fuel filter

e Refer to Vol 3, chapter 21,
para 21-12

@ Put back heater fuel filter

e Refer to Vol 3, chapter 21,
para 21-12

@ Check fuel pump fuel filter

e@ Remove fuel pump fuel filter
e Refer to Vol 3, chapter 4,

para 4-]2
e@ Look for signs of dirt in fuel filter

element

ls fuel filter element OK?

@ Replace fuel pump fuel filter

4-12
e Refer to Vol 3, chapter 4, para

TA 116407

 para 21-12

TM 9-2320-211-20-2-2

(Sheet 2 of 3)Figure 77-2
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GO

@ Put back fuel pump fuel filter

e Refer to Vol 3, chapter 4,
para 4-12

10o!= heater fuel pump
e Refer to test equipment procedures

index

Is there fuel in can?

@ Replace fuel pump

e Refer to Vol 3, chapter 4,
para 4~3

| Tell direct support maintenance

 para 4-3

TM 9-2320-211-20-2-2

Figure 77-2 (Sheet 3 of 3)

TA 116408
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Symptom —

3 HEATER HAS NO OR LOW HEAT ouTPUT )

@ Turn off heater
e Refer to TM 9~2320-211-10

ps igo

WARNING

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

@ Check heater fuel line

@ Look for crushed or bent fuel
line

Is fuel line OK?
FUEL LINES

(wo) @ Replace crushed or bent fuel line

(vss) e@ Refer to Vol 3, chapter 4,
para 4-1]

GO TA 116409

 para 4-11

TM 9-2320-211-20-2-2
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GO

@ Check heater fuel filter

e Remove heater fuel filter element.
Refer to Vol 3, chapter 21,
para 21-12

e@ Look for signs of dirt in fuel filter
element

Is fuel filter element OK?

@ Replace heater fuel filter element

e Refer to Vol 3, chapter 21,
para 21-12

@ Put back heater fuel filter element

@ Refer to Vol 3, chapter 21,
para 21-12

@ Remove fuel pump fuel filter element.
Refer to Vol 3, chapter 4, para
4-13, 4-14, 4-15, or 4-16

@ Look for signs of dirt in fuel filter
element

“Is fuel filter element OK?

| @ Replace fuel pump fuel filter element

(ves) (no) e Refer to Vol 3, chapter 4, para
4-13, 4-14, 4-15, or 4-16

‘GO TA 116410

para 21-12

TM 9-2320-211-20-2-2

Figure 77-3 (Sheet 2 of 3)
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GO

r D a oa €
ws TUT DOUGCR

e Refer to Vol 3, chapter 4, para
4-13, 4-14, 4-15, or 4-16

@ Test heater fuel pump

e@ Refer to test equipment
procedures index

Is there fuel in can?

@ Replace fuel supply pump

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

10

@ Check heater electrical system

e Refer to test equipment
procedures index

Is electrical system OK?

@ Replace bad electrical parts

Tell direct support maintenance
TA 116411

 para 4-3

TM 9-2320-211-20-2-2

Figure 77-3 (Sheet 3 Of 3)
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CHAPTER 78

ENGINE COOLANT HEATER
SYSTEM TROUBLESHOOTING SUMMARY

78-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 77, for the Engine Coolant Heater System.

78-2. PROCEDURES. The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures in Part 1. Chapter 7 outlines a sample
troubleshooting g procedure. The summary procedures are based on the “what-to-do”
portions of the detailed procedures and do not include the “How-to-do-it” instructions.
Warnings, cautions, and notes are given where needed.

78-1



ENGINE COOLANT HEATER SYSTEM TROUBLESHOOTING SUMMARY

C TROUBLE WITH ENGINE COOLANT HEATER’)

HEATER DOES HEATER WORKS HEATER
NOT START FOR SEVERAL ORS Ow
WHEN SWITCH MINUTES THEN HEAT
IS TURNED ON STOPS OUTPUT

| WARNING
DIESEL FUEL IS VERY FLAMMABLE. CARE MUST
BE USED WHEN CHOOSING A PLACE TO WORK
ON ENGINE COOLANT HEATER 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 ELECTRICAL
SYSTEM

IS FAULT IN ELECTRICAL SYSTEM ?

TELL DIRECT
SUPPORT MAINTENANCE

GO GO

TA 116412.

TM 9-2320-211-20-2-2

Figure 78-1 (Sheet 1 of 3)
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GO GO GO

.
DO ELECTRICAL SUMMARY
TROUBLESHOOTING PROCEDURE
FOR ENGINE COOLANT HEATER.
REFER TO FAULT SYMPTOM .
INDEX FOR ELECTRICAL SYSTEM

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

@ LOOK TO FIND FAULT IN ONE OF
THE FOLLOWING:

HEATER FUEL LINES
HEATER FUEL FILTER
FUEL PUMP FUEL FILTER
HEATER FUEL PUMP

ar

an

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

DECIDE IF FAULT IS IN MECHANICAL
OR ELECTRICAL SYSTEM

IS FAULT IN MECHANICAL SYSTEM?

TA 116413
GO

TM 9-2320-211-20-2-2

Figure 78-1 (Sheet 2 of 3)

78-3



GO

DO ELECTRICAL SUMMARY
TROUBLESHOOTING PROCEDURE
FOR ENGINE COOLANT HEATER.
REFER TO FAULT SYMPTOM
INDEX FOR ELECTRICAL SYSTEM

@ LOOK TO FIND FAULT IN ONE OF
THE FOLLOWING:

e@ HEATER FUEL LINES
e@ HEATER FUEL FILTER
e FUEL PUMP FUEL FILTER
e@ HEATER FUEL PUMP

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

TA 116414

Figure 78-1 (Sheet 3 of 3)
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CHAPTER 79

ENGINE COOLANT HEATER SYSTEM TEST PROCEDURES

79-1. GENERAL. This chapter gives test procedures for the tests given in chapter
77, for the Engine Coolant Heater System.

79-2. 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 equipment to the part to be tested.

79-3. 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 component or to a fault symptom within a related system. Reference is made
to the fault symptom index, chapter 6, if the test shows a fault in another system.

79-1



ENGINE COOLANT HEATER SYSTEM TEST PROCEDURES

HEATER FUEL PUMP TEST )

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

~

women PS

NOTE

This test will need the use of two soldiers.
The lead soldier will be called Soldier A and
the helper will be called Soldier B

|

GC). Check heater fuel pump
SOLDIER A e@ Turn off fuel shutoff FUEL SHUTOFF

valve VALVE
e Using 7/16-inch wrench

unscrew fuel pump output
line fitting

e@ Move output line away
from shutoff valve

e@ Hold a can under fuel
shutoff valve

e Turn on fuel shutoff BO CUT MINE

valve FITTING

GO TA 116415

TM 9-2320-211-20-2-2

Figure 79-1 (Sheet 1 of 2)
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GO

Tell Soldier B to start
heater. Refer to
TM 9=2320-211-10.
Wait about 30 seconds —
Tell Soldier B to turn off
heater. Refer to
TM 9-2320-211-10
See if fuel has entered
can

@ Put back fuel pump output line

SOLDIER A Turn off fuel shutoff
valve
Screw in fuel pump
output line fitting
using 7/16-inch wrench
Turn on fuel shutoff
valve

SHUTOFF
VALVE

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 79-1 (Sheet 2 of 2)
TA 116416
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CHAPTER 80

ENGINE COOLANT HEATER SYSTEM CHECKOUT PROCEDURES

80-1. GENERAL. This chapter gives procedures for checking out the system after
troubleshooting and repair have been done. Procedures are set up in flow chart
form showing the checkout steps in order and referring to the fault symptom index
when the system does not checkout.

80-1



ENGINE COOLANT HEATER SYSTEM CHECKOUT |
!

CHECK ENGINE COOLANT HEATER) |

@ Turn on heater

e Refer to TM 9-2320-211-10

Does heater start’?

@ Do fault isolation procedure for heater
does not start when switch is turned on

e Refer to fault symptom index

Does heater keep working ?

4.*oeo ‘onTM @) _ mwemnnaniine fan ke@ Do fault isolation procedure for neater
YES NO aworks for several minutes then stops

e@ Refer to fault symptom index

GO . TA116417.

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 80-1 (Sheet 1 of 2)
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a
d

emperature

e Check temperature gage. Refer to
TM 9-2320-211-10

Does coolant reach normal temperature ?

all —

— ()
YES \0 @ Do fault isolation procedure for heater

has no or low heat output

e Refer to fault symptom index

@ Turn off heater

e Refer to TM 9-2320-211-10

Engine coolant heater system checkout
complete. Checkout completed

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 80-1 (Sheet 2 of 2)

TA 116418
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CHAPTER 81

FUEL BURNING HEATER SYSTEM TROUBLESHOOTING

81-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the fuel burning heater system, for which there are authorized
corrective maintenance tasks at the organizational maintenance level.

81-2. EQUIPMENT ITEMS NOT COVERED . All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

81-1



FUEL BURNING HEATER SYSTEM TROUBLESHOOTING
Symptom

l
(nearer DOES NOT START )

al@ Turn heater switch to off position

e@ Refer to procedures given in
TM9=2320-211-10

(> }

@ Check heater fuel filter

e Take out fuel filter. Refer to.
Vol 3, chapter 21, para 21-12

@ Look for a dirty or clogged filter

Is heater fuel filter OK ?

@ Replace heater fuel filter

=< m wn z O

e Refer to Vol 3, chapter 21,
para 21-12

4 .

@ Check fuel pump fuel filter

e Remove fuel pump fuel filter.
Refer to Vol 3, chapter 4,

para 4=12
@ Look for signs of dirt in fuel

filter element

Is fuel filter element OK?

GO TA 116419

 TM 9-2320-211-10 

TM 9-2320-211-20-2-2

Figure 81-1 (Sheet 1 of 2)
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GO

(es © @ Replace fuel pump

e Refer to Vol 3, chapter 4,
| para 4-12

6

“1'@ Check heater electrical system
e Refer to fault symptom index

Is heater electrical system OK ?

f @ Replace bad electrical parts
e Refer to Vol 3, chapter 21,

para 21-10

Tell direct support maintenance

 para 21-10

TM 9-2320-211-20-2-2

Figure 81-1 (Sheet 2 of 2)
TA 116420
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Symptom

2 HEATER AND DEFROSTER DO NOT work )

@ Park truck

e Refer to TM 9-2320-211-10

@ Check heater duct from heater ducting
adapter to diverter ducting elbow

e See if duct has come off heater
or diverter ducting elbow

Is heater duct OK?
ERJ DUCTING DIVERTER

ADA ELBOW

@ Put heater duct on heater ducting
adapter or diverter ducting elbow

e Put clamp over duct
@ Slide duct on adapter and elbow
e Using screwdriver tighten clamp

screw

TA 121156

 TM 9-2320-211-10

TM 9-2320-211-20-2-2
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GO

@ Check heater air control cable

e Look for broken cable
e Shake cable to see if it is loose

HEATER
_ AIR CONTROL

Is air control cable OK?

@ Tighten loose cable
e Refer to Vol 3, chapter 21,

para 21-8 |

@ Replace broken cable

@ Refer to Vol 3, chapter 21,
‘para 21-8

TA 11642.

 para 21-8

TM 9-2320-211-20-2-2

Figure 81-2 (Sheet 2 of 5)
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GO

@ Check heater fuel lines

e@ Look for crushed, cracked or
broken fuel lines

Are fuel lines OK?

Ab
@ Replace crushed, cracked or broken

fuel lines

@ Refer to Vol 3, chapter 4,
para 4-1]

@ Check heater fuel filter

@ Take out fuel filter. Refer to
Vol 3, chapter 21, para 21-12

@ Look for dirty or clogged filter

Is heater fuel filter OK?

GO TA 116422

 para 4-11

TM 9-2320-211-20-2-2

Figure 81-2 (Sheet 3 of 5)
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GO

@ Replace heater fuel filter

-e@ Refer to Vol 3, chapter 21,
para 21-12

@ Put back heater fuel filter

@ Refer to Vol 3, chapter 21,
para 21-12

@ Check fuel pump fuel filter

@ Remove fuel pump filter. Refer
to Vol 3, chapter 4, para 4-12

e@ Look for signs of dirt in fuel
filter element

Is fuel filter element OK?

TA 116423

 para 21-12

TM 9-2320-211-20-2-2

Figure 81-2 (Sheet 4 of 5)
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GO

@ Replace fuel pump fuel filter

e@ Refer to Vol 3, chapter 4,
para 4~]2

@ Put back fuel pump fuel filter

e Refer to Vol 3, chapter 4,
para 4-12

@ Check heater electrical system

e Refer to fault symptom index

Is heater electrical system OK ?

@ Replace bad electrical parts

Tell direct support maintenance

 para 4-12

TM 9-2320-211-20-2-2-

Figure 81-2 (Sheet 5 of 5)

81-8
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Symptom —
3

HEATER DOES NOT WORK

@ Park truck

e Refer to procedures given in
TM9=2320-211-10

@ Check heater duct from heater ducting
adapter to diverter ducting elbow

e See if duct has come off heater
ducting adapter or diverter ducting
elbow

ls heater duct OK?

HEATER
DUCTING
ADAPTER CLAMPS

DIVERTER
DUCTING
ELBOW

@ Put heater duct back on heater ducting
adapter or diverter ducting elbow

e Put clamp over duct
@ Slide duct on adapter and elbow
e Using screwdriver tighten clamp

screw

GO TA 116425

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 81-3 (Sheet 1 of 2)
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GO

CY

L4G a

~——
. S So te

“ © ~
@ Check heater air control cable

e Look for broken cable -
e@ Shake cable to see if it is loose HEATER

_ AIR CONTROL

Is heater air control cable OK?

@ Replace broken heater air control
cable

e Refer to Vol 3, chapter 21,
para 21-8

@ Tighten loose heater air control
cable

e@ Refer to Vol 3, chapter 21,
para 21-8

Tell direct support maintenance

 para 21-8

TM 9-2320-211-20-2-2

T A  1 1 6 4 2 6  

Figure 81-3 (Sheet 2 of 2)
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Symptom

DEFROSTER DOES NOT work )

@ Park truck |

e Refer to TM 9-2320-211-10

@ Check defroster control cable

e@ Look for broken cable
e@ Shake cable fo see if it is loose

CONTROL

ls defroster control cabie OK? CABLE

S

@ Replace broken defroster control cable

e@ Refer to Vol 3, chapter 21,
para 21-8

@ Tighten loose defroster control cable

@ Refer to Vol 3, chapter 21,
para 21-8

TA 116427

 para 21-8

TM 9-2320-211-20-2-2

Figure 81-4 (Sheet 1 of 2)
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GO

DEFLECTORS

te Check defroster ducts
e See if ducts have come off of

diverter or deflector

Are defroster ducts OK ?

(ves) (xo) @ Put back defroster ducts

e@ Put clamp over duct end
e Slide duct on diverter or deflector| ~ @ Using screwdriver tighten clamp

TM 9-2320-211-20-2-2

TA 116428

Figure 81-4 (Sheet 2 of 2)
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Symptom

HEATER AND DEFROSTER DO NOT GIVE OFF ENOUGH HEAT )

@ Park truck

e Refer to TM 9-2320-211-10

@ Check duct from heater ducting
adapter to diverter ducting elbow

e See if duct has come off heater
ducting adapter or diverter ducting Wi, y, , ZA
elbow § wn “

Is heater duct OK?

HEATER
DUCTING
ADAPTER

DIVERTER
DUCTING
ELBOW

GO TA 116429

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 81-5 (Sheet 1 of 5)
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GO

@ Put heater duct back on heater ducting
adapter or diverter ducting elbow

@ Put clamp over duct
@ Slide duct on adapter and elbow
e Using flat tip screwdriver tighten

clamp screw

@ Check diverter ducting elbow

@ See if ducting elbow has come off
firewall

@ Check diverter duct

@ See if duct has come off diverter
or diverter ducting elbow

@ Check heater air control cables.

e@ Look for broken cable

@ Shake cables to feel if they are
loose

Are diverter, ducting adapter, and diverter
duct and heater air control cable OK?

@
)

O

DIVERTER
DUCTING
ADAPTER ~=

FIREWALL

< Ve DIVERTER
lereD

DIVERTER

DIVERTER HEATER puct
DUCTING AIR
ELBOW CONTROL

CABLES

TA 116430

TM 9-2320-211-20-2-2

Figure 81-5 (Sheet 2 of 5)
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GO

@ Put back diverter ducting adapter

e@ Put screws back in adapter
e Using screwdriver tighten screws

@ Put back diverter duct

e@ Put clamp over duct
@ Slide duct on diverter or diverter

ducting elbow
e Using screwdriver tighten clamp

screw

@ Tighten loose heater air control cable

@ Refer to Vol 3, chapter 21,
para 21-8

@ Replace broken heater air control
cable

@ Refer to Vol 3, chapter 21,
para 21-8

ae
@ Check heater fuel lines wre ea £ He

: \

e@ Look for crushed, cracked or at ion Say Hy oi)
broken fuel lines r i |

Are fuel lines OK ? | \ ———~
~ rT eahe

.
&

a”

a

)

FUEL LINES
GO TA116431

 para 21-8

TM 9-2320-211-20-2-2

Figure 81-5 (Sheet 3 of 5)
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GO

- @ Replace crushed, cracked or broken
fuel line

e Refer to Vol 3, chapter 21,
para 21-13

@ Check heater fuel filter

e@ Remove heater fuel filter. Refer
to Vol 3, chapter 21, para
21-12

e Look for a dirty or clogged filter

Is heater fuel filter OK? ©

@ Replace heater fuel filter

e Refer to Vol 3, chapter 21,
para 21-12

@ Check fuel pump fuel filter

e@ Remove fuel pump fuel filter.
Refer to Vol 3, chapter 4,
para 4-12

e@ Look for signs of dirt in fuel filter
element

Is fuel filter element OK?

TA 116432

 para 21-13

TM 9-2320-211-20-2-2

Figure 81-5 (Sheet 4 of 5)
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@ Replace fuel pump fuel filter

@ Refer to Vol 3, chapter 4,
para 4=12

@ Check heater electrical system

e Refer to fault symptom index

Is heater electrical system OK?

@ Replace bad electrical parts

14

| Tell direct support maintenance

 para 4-12

TM 9-2320-211-20-2-2

Figure 81-5 (Sheet 5 of 5)

TA 116433
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Symptom

DEFROSTER DOES NOT GIVE OFF ENOUGH HEAT )

@ Park truck

e@ Refer to TM 9-2320-211-10

@ Check defroster control cable
@ Look for broken cable
e@ Shake cable to see if it is loose

is defroster control cable OK ?

GO

CONTROL
CABLE

@ Replace broken defroster control cable

e@ Refer to Vol 3, chapter 21,
para 21-8

@ Tighten loose defroster control cable

e Refer to Vol 3, chapter 21,
para 21-8

TA 116434

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 81-6 (Sheet 1 of 2)
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GO

DEFLECTORS
@ Check defroster ducts

e@ See if ducts have come off
diverter or deflector

Are defroster ducts OK ?

DEFROSTER
DUCTS

.
p

@ Put back defroster ducts

e@ Put clamp over duct end
@ Slide duct on diverter or deflector
e@ Using screwdriver tighten clamp

Tell direct support maintenance

TM 9-2320-211-20-2-2

Figure 81-6 (Sheet 2 of 2)
TA 116435
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Symptom

HEATER DOES NOT GIVE OFF ENOUGH HEAT
“\

@ Park truck

e Refer to procedures given in
TM9-2320-211-10

@ Check heater duct from heater ducting
adapter to diverter ducting elbow

@ See if duct has come off heater
ducting adapter or diverter ducting
elbow

Is heater duct OK?

HEATER
DUCTING DIVERTER
ADAPTER CLAMPS DUCTING

ELBOW

@)
@ Put heater duct back on heater ducting

adapter or diverter ducting adapters

@ Put clamp over duct
@ Slide duct on adapter and elbow
e Using screwdriver tighten clamp —

screw

GO TA 116436

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 81-7 (Sheet 1 of 2)

81-20



GO

@ Check heater air control cable

e Look for broken cable
e Shake cable to see if it ts loose

is heater air control cable OK?
HEATER

_ AIR CONTROL

FES

ikA

@ Replace broken heater air control cable

e Refer to Vol 3, chapter 21,
para 21-8

@ Tighten loose heater air control cable

@ Refer to Vol 3, chapter 21,
_ para 21-8

Tell direct support maintenance

 para 21-8

TM 9-2320-211-20-2-2

Figure 81-1 (Sheet 2 of 2)
TA 116437

81-21/(81-22 blank)
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CHAPTER 82
FUEL BURNING HEATER SYSTEM
TROUBLESHOOTING SUMMARY

82-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 81, for the Fuel Burning Heater System.

82-2. PROCEDURES. The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures. Chapter 7 outlines a sample trouble-
shooting procedure. The summary procedures are based on the “what-to-do” por-
tions of the detailed procedures and do not include the “How-to-do-it” instructions.
Warnings, cautions, and notes are given where needed.
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FUEL BURNING HEATER SYSTEM TROUBLESHOOTING SUMMARY

(rouse WITH FUEL BURNING HEATER SYSTEM )

Symptoms

> (EATER AND HEATERHEATER DOES _ | HEATER DOES DEFROSTER DO NOT GIVE OFF
NOT START . NOT WORK NOT GIVE OFF ENOUGH HEAT

ENOUGH HEAT

HEATER AND [e DEFROSTER ostea poes || [wear DEFROSTER ‘(scrmosren | NOT GIVE OFF\ D0 Not work J | DOES NOT WORK] \ ENoucH HEAT JLy

IS IN MECHANICAL
YSTEM

TM 9-2320-211-20-2-2

TA 116438

Figure 82-1 (Sheet l of 8)
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GO

DO ELECTRICAL
SYSTEM SUMMARY
TROUBLESHOOTING
PROCEDURE FOR FUEL
BURNING HEATER
SYSTEM

REFER TO
FAULT SYMPTOM
INDEX FOR
ELECTRICAL SYSTEM

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

@ HEATER FUEL FILTER
e FUEL PUMP FUEL FILTER

- CHECKOUT OK?

REPAIR OR REPLACE
YES NO BAD PART

Nea ae

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
| PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

Figure 82-1 (Sheet 2 of 8)
TA 116439.
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IS FAULT IN MECHANICAL SYSTEM ?

| DO ELECTRICAL(ves) (no) SYSTEM SUMMARY
TROUBLESHOOTING
PROCEDURE FOR FUEL
BURNING HEATER SYSTEM

REFER TO
FAULT SYMPTOM
INDEX FOR
ELECTRICAL SYSTEM

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

@ HEATER DUCTING ADAPTER TO .
DIVERTER DUCTING ELBOW HEATER
DUCT
HEATER AIR CONTROL CABLE
HEATER FUEL LINES
HEATER FUEL FILTER
FUEL PUMP FUEL FILTER

CHECKOUT OK?

REPAIR OR REPLACE
Ne BAD PART

[ reve DIRECT SUPPORT MAINTENANCE

DECIDE IF FAULT IS IN MECHANICAL
OR ELECTRICAL SYSTEM

NOTE: FOR DETAILED TROUBLESHOOTING aes
PROCEDURES, SEE SYMPTOM INDEX GU GY

TM 9-2320-211-20-2-2

TA 116440

Figure 82-1 (Sheet 3 of 8)
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GO GO GO G eo
)

— 
:

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

@ HEATER DUCTING ADAPTER TO
DIVERTER DUCTING ELBOW
HEATER DUCT

Leila

e@ HEATER AIR CONTROL CABLE

CHECKOUT OK?

REPAIR OR REPLACE
BAD PART

| TELL DIRECT SUPPORT MAINTENANCE
NOTE: FOR DETAILED TROUBLESHOOTING

PROCEDURES, SEE SYMPTOM INDEX

GO GO GO G
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GO GO GO GO

e DEFROSTER CONTROL CABLE
e DEFROSTER DUCTS.

CHECKOUT OK?

REPAIR OR REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING

@ LOOK TO FIND FAULT IN ONE }
OF THE FOLLOWING: |

PROCEDURES, SEE SYMPTOM INDEX

GO GO GO

TM 9-2320-211-20-2-2

TA 116442

Figure 82-1 (Sheet 5 of 8)

82-6



GO GO GO

——_—_——_ |}
DECIDE IF FAULT IS IN—
OR ELECTRICAL SYSTEM

IS FAULT IN MECHANICAL SYSTEM ?

DO ELECTRICAL
SYSTEM SUMMARY
TROUBLESHOOTING
DRBOCEMNLIDE EGR ELIF!
PAWN LCYUAL PWA PULL

~ BURNING HEATER SYSTEM

REFER TO
@ LOOK TO FIND FAULT IN ONE FAULT SYMPTOM

OF THE FOLLOWING: INDEX FOR
@ HEATER DUCTING ADAPTER ELECTRICAL SYSTEM

TO DIVERTER DUCTING ELBOW
HEATER DUCT
DIVERTER DUCTING ELBOW
DIVERTER DUCT

ra, ern

es OK?

REPAIR OR REPLACE
BAD PART

HEATER AIR CONTROL CABLE | | |
HEATER FUEL LINES | | |

 FASULT SYMPTOM INDEX

TM 9-2320-211-20-2-2

Figure 82-1 (Sheet 6 of 8)
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@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

e@ HEATER DUCTING ADAPTER TO
DIVERTER DUCTING ELBOW HEATER
DUCT

@ HEATER AIR CONTROL CABLE

CHECKOUT OK?

REPAIR OR REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

Figure 82-1 (Sheet 8 of 8)
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CHAPTER 83
FUEL BURNING HEATER SYSTEM
CHECKOUT PROCEDURES

83-1. GENERAL. This chapter gives procedures for checking out the system after
troubleshooting and repair have been done. Procedures are set up in flow chart
form showing the checkout steps in order and referring to the fault symptom index
when the system does not checkout.

83-1



FUEL BURNING HEATER SYSTEM CHECKOUT

ce FUEL BURNING HEATER SYSTEM

. @ Check starting of heater

e Stort up heater. Refer to
TM 9-2320-211-10 ,

Does heater start?

@ Do fault isolation procedure for
heater does not start

e Refer to fault symptom index

;E @ Check for heater output
e Pull defroster control knob

all the way out. Refer to
TM 9-2320-211-10

Does heater give off any heat?

T

(es) (so) @ Check for defroster output

@ Push defroster control knob
all the way in

Does defroster give off any heat?

Zz

GO NO GO TA 116446

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 83-1 (Sheet 1 of 4)

83-2



GO NO GO

®@ Do fault isolation procedure for
heater and defroster do not work

@ Refer to fault symptom index

@ Do fault isolation procedure for
heater does not work

e@ Refer to fault symptom index

@ Check defroster output

e Push defroster control knob
all the way in

Does defroster give off any heat?

@ Do fault isolation procedure for
defroster does not work

e Refer to fault symptom index

@ Check for enough heat from defroster

@ Put HI-LO switch in HI position.
Refer to TM 9-2320-211-10

Does defroster give off enough heat?

GO
TA 116447
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GO

10

| @ Check for enough heat from
YES NO heater

e Pull defroster control knob all
the way out

Does heater give off enough heat?

@ Do fault isolation procedure for
heater does not give off enough heat

e Refer to fault symptom index

@ Do fault isolation procedure for
defroster does not give off enough
heat

e Refer to fault symptom index

@ Check for enough heat from heater

e Pull defroster contro! knob all
the way out

Does defroster give off enough heat?

GO TA 116448
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GO

@ Do fault isolation procedure for heater(ves) (xo) does not give off enough heat
e Refer to fault symptom index

@ Turn off heater. Refer to
TM 9-2320-211-10

Fuel burning heater system checks out
OK. Checkout complete

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

TA 115284

Figure 83-1 (Sheet 4 of 4)
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CHAPTER 84

HOT WATER HEATER SYSTEM TROUBLESHOOTING

84-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the hot water heater system, for which there are authorized corrective
maintenance tasks at the organizational maintenance level.

84-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

84-1



HOT WATER HEATER SYSTEM TROUBLESHOOTING
Symptom

COOL OR COLD AIR AT OUTLETS AFTER ENGINE |
HAS REACHED OPERATING TEMPERATURE

@ Park truck

@ Refer to TM 9-2320-211-10

@ Check shut off cocks

@ Open hood. Refer to
TM 9-2320~211-10

@ Check if shut off cocks are fully
open to the left

SHUT OFF
COCK

Are shut off cocks fully open to left?

SHUT OFF COCK

GO
TA 116449
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@ Fully open shut off cocks to left

HOT WATER
<earen

@ Check hot water hoses

@ Feel if hot water heater
~~ naamhoses are soft

@ See if hot water heater
hoses have collapsed

Are hot water heater hoses OK?

HOT WATER
HEATER HOSES

@ Replace hot water hoses

e@ Refer to Vol 3, chapter 21, para
21-11

@ Replace heater core

e Tell direct support maintenance

 para 21-11

TM 9-2320-211-20-2-2

Figure 84-1 (Sheet 2 of 2)
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Symptom

NO AIR FLOW AT DEFROSTER

@ Park truck
e@ Refer to TM 9-2320-211-10

@ Check if defroster air duct is hanging
loose at windshield defroster nozzle

e@ Under dash panel, look and see if
defroster air duct is attached
to nozzle

is defroster air duct attached to nozzle? |

DEFROSTER AIR DUCT

GO
TA 116453
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GO

@ Connect defroster duct to windshield
defroster nozzle

e@ Tell direct support maintenance

@ Check if defroster duct is DEFROSTER AIR DUCT
hanging loose at air diverter

@ Under dash panel, look
and see if defroster duct
is attached to air diverter

is defroster duct attached to
air diverter?

DIVERTER

@ Connect defroster duct to air diverter

@ Tell direct support maintenance

@ Repair or replace duct

e Tell direct support maintenance

TA 116452

TM 9-2320-211-20-2-2

Figure 84-2 (Sheet 2 of 2)
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Symptom

NO AIR FLOW AT HEAT OUTLET ) |

@ Park truck

e Refer to TM 9=2320-211-10

HEATER
e Check if heater to air diverter TO

duct is hanging loose AIR
DIVERTER
DUCT@ Look under dash and check if

heater to air diverter duct is
hanging loose from heater or
air diverter

=,

Is heater to air diverter duct attached
to heater and air diverter ?

ADAPTER

@ Connect heater to air diverter duct

-e@ Tell direct support maintenance

@ Repair or replace duct

e Tell direct support maintenance

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

TA 116453

Figure 84-3
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Symptom

BLOWER OPERATES IN "LO" ONLY )

@ Park truck ;

e Refer to TM 9=2320-211-10 |

@ Check if heater switch lead
is attached

@ Look under dash panel and
see if heater switch lead is
attached

Is heater switch lead attached?

| OPEN DAW] Pp' Btroar TURN
HEATER gy *°

DEFROSTER

@ Attach heater switch lead

e Refer to Vol 3, chapter 21, para.
21-6

@ Check electrical system

e Refer to fault system index

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

TA 116454

Figure 84-4
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Symptom
) BLOWER MOTOR DOES NOT WORK )

@ Park truck

—@ Refer to TM 9-2320-211-10

@ Check lead to blower motor

@ Open hood. Refer to
_ TM 9-2320-211-10

e@ Check if lead to blower
motor is attached

Is lead to blower motor attached ?

BLOWER MOTOR

LEAD CONNECTOR

@ Attach lead to blower motor .

e Push lead to blower motor
into harness connector

@ Check electrical system

e Refer to fault symptom index

TA 116455

 TM 9-2320-211-10

TM 9-2320-211-20-2-2
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Symptom

HEAT OUTPUT TOO Low )

@ Park truck

e Refer to TM 9-2320-211-10

SHUT OFF
COCK

@ Check shut off cocks

@ Open hood. Refer to
TM 9-2320-211-10

e Check if shut off cocks are
fully open to the left

Are shut off cocks fully open to left?

SHUT OFF
COCK

@ Fully open shut off cocks
to left

@ Check electrical system |
e Refer to fault symptom index

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 84-6

TA 116456
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Symptom
7 ,

( BLOWER MOTOR OPERATES ON "HI" OnLy )

@ Park truck
e Refer to TM 9=2320-2I1-10

2 @ Check if heater switch lead
is attached

~@ Look under dash panel and
see if heater switch lead |
is attached

Is heater switch lead attached?

@ Attach heater switch lead

e Refer to Vol 3, chapter 21, para
21-6

© @ Check electrical system
| e Refer to fault symptom index

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

TA 116457

Figure 84-7
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CHAPTER 85
HOT WATER HEATER SYSTEM
TROUBLESHOOTING SUMMARY

85-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 84, for the Hot Water Heater System.

85-2. PROCEDURES . The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures in Part 1. Chapter 7 outlines a sample
troubleshooting procedure. The summary procedures are based on the “what-to-do”
portions of the detailed procedures and do not include the “How-to-do-it” instruc-
tions. Warnings, cautions, and notes are given where needed.
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HOT WATER HEATER SYSTEM SUMMARY TROUBLESHOOTING

(_trovate WITH HOT WATER HEATER )

7
COOL OR COLD AIR

ENGINE HAS REACHED } AT HEAT , ff , DOES NOT WORK } HI ONLY ~“
OPERATING TEMPERATURE

|

NO AIR iL { srower = HEAT OUTPUT ![ so aid & LO ONLY TOO LOW

@ LOOK TO FIND FAULT IN ONE OF
THE FOLLOWING:

e@e SHUT OFF COCKS
e HOT WATER HOSES

—
l

|
J
| REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

2
A A

D
E

SA
 

ne 
A

SA9
)

O ) O
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@ LOOK TO FIND FAULT IN

e@ DEFROSTER AIR DUCT

I
REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

@ LOOK TO FIND FAULT IN

@ HEATER TO AIR DIVERTER DUCT

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GOGO GO GO

| 
il

Ee
e

O

)
Oa

 
a

 
A

 
a

O 
: 

, 
O
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GO, GO GO GO

DECIDE IF FAULT IS IN MECHANICAL
OR ELECTRICAL SYSTEM |

IS FAULT IN MECHANICAL SYSTEM?

| DO ELECTRICAL :
SYSTEM SUMMARY
TROUBLESHOOTING
PROCEDURE FOR HOT ,

| WATER HEATER KIT.
REFER TO
FAULT SYMPTOM

, INDEX FOR
ELECTRICAL SYSTEM

@ LOOK TO FIND FAULT IN _
e HEATER SWITCH LEAD

| REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING ,
PROCEDURES, SEE SYMPTOM INDEX

, GO GO GO

 

TM 9-2320-211-20-2-2
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GO GO GO

DECIDE IF FAULT IS IN MECHANICAL
OR ELECTRICAL SYSTEM

IS FAULT IN MECHANICAL SYSTEM?

(ves) (No) DO ELECTRICAL
SYSTEM SUMMARY
TROUBLESHOOTING
PROCEDURE FOR HOT
WATER HEATER KIT.
REFER TO FAULT
SYMPTOM INDEX
FOR ELECTRICAL
SYSTEM

@ LOOK TO FIND FAULT IN

@ BLOWER MOTOR LEAD

I
REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO GO

TM 9-2320-211-20-2-2

TA 116461

Figure 85-1 (Sheet 4 of 6)
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GO

DECIDE IF FAULT IS IN MECHANICAL
OR ELECTRICAL SYSTEM

IS FAULT IN MECHANICAL SYSTEM?

(ves) (wo) DO ELECTRICAL
: SYSTEM SUMMARY

TROUBLESHOOTING
PROCEDURE FOR HOT
WATER HEATER KIT.
REFER TO FAULT
SYMPTOM INDEX
FOR ELECTRICAL
SYSTEM

@ LOOK TO FIND FAULT IN

e@ SHUT OFF COCKS

I
REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2
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GO

DECIDE IF FAULT IS IN MECHANICAL
OR ELECTRICAL SYSTEM

IS FAULT IN MECHANICAL SYSTEM?

DO ELECTRICAL(ves) (no) SYSTEM SUMMARY
TROUBLESHOOTING
PROCEDURE FOR HOT
WATER HEATER KIT.
REFER TO FAULT
SYMPTOM INDEX
FOR ELECTRICAL
SYSTEM

@ LOOK TO FIND A FAULT IN

e@ HEATER SWITCH LEAD

L
REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

Figure 85-1 (Sheet 6 of 6)
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CHAPTER 86

HOT WATER HEATER SYSTEM CHECKOUT PROCEDURES

86-1. GENERAL. This chapter gives procedures for checking out the system after
troubleshooting and repair have been done. Procedures are set up in flow chart form
showing the checkout steps in order and referring to the fault symptom index when
the system does not check out.
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HOT WATER HEATER SYSTEM CHECKOUT

CHECKOUT HOT WATER HEATER ) |

@ Make truck ready

e@ Park truck and chock wheels.
Refer to TM 9-2320-211-10

e@ Start and warm up engine.
Refer to TM 9-2320-211-10

@ Check blower in LO position
e@ Put blower motor switch in LO

position and pull air flow knob
all the way out. Refer to
TM 9=2320-211-10

@ Pull defroster control knob all the
way out and check for air flow from
heater and defroster outlets. Refer
to TM 9-2320-211-10

e Push defroster control knob all the
way in and check for air flow from
heater and defroster outlets. Refer
to TM 9-2320-211-10

Does air flow with defroster control knob
in either position ?

GO
TA 116464
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GO

@ Check blower in HI position
e@ Put blower motor switch in HI

position. Refer to
TM 9~2320-211-10:

e Check for air flow from heater
and defroster outlets

e Pull defroster control knob all
the way out and check for air
flow from heater and defroster
outlets

Does air flow with defroster control knob
in either position?

@ Do fault isolation procedure for
blower motor does not work

e Refer to fault symptom index

@ Do fault isolation procedure for
YES blower motor operates on HI only

| e Refer to fault symptom index

TA 116465
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GO

@ Check blower in HI position

e@ Put blower motor switch in HI
position. Refer to
TM 9=2320-211-10

e Check for air flow from heater
and defroster outlets

e@ Pull defroster control knob all the
way out and check for air flow from
heater and defroster outlets

Does air flow with defroster control knob
in either position ?

@ Do fault isolation procedure for
blower motor operates on LO only

e Refer to fault symptom index

@ Check defroster

e@ Check defroster outlet for air flow

Does air flow from defroster outlet?

@ Do fault isolation procedure for no
air flow at defroster

e Refer to fault symptom index

TA 116466
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Go

10
@ Check heater

e@ Push defroster contro! knob all
the way in and check heater
outlet for air flow

Does air flow from heater outlet?

@ Do fault isolation procedure for no
air flow at heater

e Refer to fault symptom index

@ Check for warm or hot air from
outlet

_ Does warm or hot air flow from heater
- outlet?

@ Do fault isolation procedure for cool or
cold air at outlets after engine has
reached operating temperature

e Refer to fault symptom index

TA 116467
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GO

14
@ Check for hot air from outlet

Does hot air flow from outlet ?
: =

15

@ Do fault isolation procedure for heat
output too low

| e Refer to fault symptom index

16
@ Turn off heater

e@ Put blower motor switch in OFF
position. Refer to TM 9-2320-
211-10

e Turn off engine. Refer to

Hot water heater checks out OK.
Checkout completed

TM 9=2320-211-10 TM 9-2320-211-10

TM 9-2320-211-20-2-2

TA 116468

Figure 86-1 (Sheet 5 of 5)
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CHAPTER 87

NONELECTRICAL GAGES TROUBLESHOOTING

87-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for nonelectrical gages, for which there are authorized corrective
maintenance tasks at the organizational maintenance level.

87-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.
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NONELECTRICAL GAGES TROUBLESHOOTING
Symptom

TACHOMETER DOES NOT work}

> ae Par ree pe
Fark TMCK

© Refer to TM 9-2320-211-10 |

@ Check tachometer cable ends
@ Look to see if tachometer cable

end has come out of tachometer.
See fig. 89-1

e Look to see if tachometer cable
end has come out of drive adapter |

Are tachometer cable ends in place?

@ Put back tachometer cable to gage

@ Put cable core into tachometer
opening

@ Screw on cable fitting to gage and
tighten using 3/4-inch wrench

@ Put back tachometer cable to timing
chain cover

e@ Put cable core into timing chain
cover opening

e@ Screw on cable fitting to gage and
tighten using 3/4-inch wrench

GO ; TA 116469
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GO

@ Check tachometer cable

e@ Look for bent, crushed or broken
cable. See figure 89-1

Is tachometer cable OK?

@ Replace bent, crushed or broken
tachometer cable

e Refer to Vol 3, chapter 20, para
20-5

@ Check tachometer cable core TACHOMETER CABLE

e Using 3/4-inch wrench unscrew
and pull out cable fitting from
tachometer. See figure 89-1

e@ Let cable hang down so that it is
just below instrument cluster

@ Look for a broken cable core
e Try to turn cable core by hand

Note: If cable core turns this means
the core is broken

Is tachometer cable core OK? CORE

GO
TA 116470

 para 20-5

TM 9-2320-211-20-2-2
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@ Replace broken tachometer cable core '

e Refer to Vol 3, chapter 20, para
20-4

@ Test tachometer drive adapter

e Start engine. Refer to
TM 9-2320-211-10 ©

e@ See if tachometer cable core
is turning

e@ Stop engine. Refer to
TM 9=2320~211-10

Does tachometer cable core turn?

@ Replace tachometer drive adapter

e@ Refer to Vol 3, chapter 20, para
20-6

@ Replace tachometer

e Refer to Vol 3, chapter 7, para
7-14

TA 116471

 para 20-4
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Symptom

2
| TACHOMETER FLUCTUATES )

TM
@ Park truck

e Refer to TM 9-2320-211-10

@ Check tachometer cable

e@ Look for sharp bends or a
crushed cable. See figure
89-1

(ves) © @ Replace bent or crushed tachometer
cable

e@ Refer to Vol 3, chapter 20,
para 20-4

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

TA 116472

Figure 87-2 (Sheet 1 of 2)
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GO .

@ Check tachometer drive adapter

Using 3/4-inch wrench, unscrew | TACHOMETER CABLE
and pull out cable fitting from
tachometer
Let cable end hang down so that it
is just below the instrument cluster
Start engine. Refer to
TM 9-2320-211-10
Run engine at a steady speed and.see if cable core turns at a steady \(
speed |
Turn off engine. Refer to
TM 9-2320-211-10 CORE

Does cable turn at a steady speed ?

@ Replace drive adapter

e@ Refer to Vol 3, chapter 20,
para 20-6

@ Replace tachometer gage

e Refer to Vol 3, chapter 7,
‘para 7-14 para 7-14

TM 9-2320-211-20-2-2

TA 116473

Figure 87-2 (Sheet 2 of 2)
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) Symptom

TACHOMETER DOES NOT SHOW CORRECT READING.)

@ Park truck

e Refer to TM 9~2320-211-10

@ Check tachometer cable

@ Look for sharp bends or a crushed
cable. See fig. 89-1

Is tachometer cable OK?

@ Replace bent or crushed tachometer
cable

e Refer to Vol 3, chapter 20, para
20-4

TA 116474
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GO

@ Check tachometer
e Start engine and place vehicle in

motion. Refer to TM 9-2320-
211-10

e Run truck at idle speed and make
a note of tachometer gage reading.
Refer to TM 9-2320-211-10 |

e@ Unscrew and pull out cable fitting
from tachometer. See figure 89-1
Screw cable fitting onto another
tachometer that is known to be good

NOTE

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

GO
TA 116475
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GO

SOLDIER B e

SOLDIER A e

Sit in companion
seat and hold
tachometer being
used for test
Start engine.
Refer to
TM 9=2320-211-~10
Run truck at idle
speed and make
note of the reading
on the tachometer
being used for test.
Refer to
TM 9-2320-211-10
Unscrew and pull
out cable fitting
from tachometer

Are both tachometer readings the same?

GO

INSTRUMENT
CLUSTER

TACHOMETER

TA 116476
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GO

@ Replace tachometer

e Refer to Vol 3, chapter 7, para
7-14

@ Replace drive adapter

e Refer to Vol 3, chapter 20, para
20-5

 para 20-5

TM 9-2320-211-20-2-2
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Symptom
A {| TACHOMETER IS NOISY )

@ Park truck

Refer to IM 9=2320-211-10is

|
al

@ Check tachometer cable

e@ Look for sharp bends or a crushed
cable. See figure 89-1

ls tachometer cable OK?

rm.
3)

@ Replace bent or crushed tachometer
cable

| @ Refer to Vol 3, chapter 20, para
20-4

) 6 TA 116478

 para 20-4

TM 9-2320-211-20-2-2

Figure 87-4 (Sheet 1 of 2)

87-11



GO

@ Check tachometer drive adapter

Using 3/4-inch wrench, unscrew
and pull out cable fitting from

_ tachometer. See fig. 89-1
Let cable end hang down so that
it is just below the instrument
cluster
Start engine. Refer to
TM 9-2320-211-10
Run engine at a steady speed
and listen for noise

Turn off engine. Refer to
TM 9-2320-211-10

TACHOMETER CABLE
I

| 2

&
NS

CABLE FITTING

Is tachometer noise gone?

@ Replace drive adapter

e Refer to Vol 3, chapter 20, para
20-5

 para 7-14    

TM 9-2320-211-20-2-2

TA 116479

Figure 87-4 (Sheet 2 of 2)
87-12



Symptom
5 SPEEDOMETER DOES NOT WORK )

@ Park truck

e Refer to TM 9-2320-211-10

@ Check gage end of speedometer cable
e See if cable has come out of gage.

See figure 89-1

@ Check transfer end of speedometer cable

e See if cable has come out of drive
adapter assembly. See figure 89-1

Are both ends OK?

GO TA 116480

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 87-5 (Sheet 1 of 5)
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GO

@ Replace cable

e Refer to Vol 3, chapter 20,
para 20-7

@ Check speedometer cable housing

@ Look for a crushed, kinked or
broken cable. See figure 89-1

Is speedometer cable housing OK?

@ Replace cable assembly

e@ Refer to Vol 3, chapter 20, para
20-7

TA 116481

 para 20-07

TM 9-2320-211-20-2-2

Figure 87-5 (Sheet 2 of 5)
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GO

~ @ Check cable core and cable key at
drive adapter

e Using I-inch wrench, unscrew
and pull cable out of drive
adapter

@ Look for a broken core or key

LAL CABLE ,
CORE —

CABLE

aS ry osdt g

DRIVE
‘\ ADAPTER

Are cable core and cable key OK?

@ Replace cable core

e Refer to Vol 3, chapter 20, para
20-7

@ Check cable core at speedometer
assembly

e@ Using I-inch wrench, unscrew
cable fitting and pull out cable
fitting from gage

@ Look for a broken core

Is cable core OK?

(
GO

TA 116482

 para 20-7

TM 9-2320-211-20-2-2

Figure 87-5 (Sheet 3 of 5)
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GO

NOTE

@ Replace cable core

@ Refer to Vol 3, chapter 20, para

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

@ Check speedometer cable as follows

SOLDIER B: @

SOLDIER A: @
e

SOLDIER B: e@

SOLDIER A:

Crawl under truck

Go to driver's seat
Tell SOLDIER B to turn
speedometer core

Turn speedometer core

See if speedometer cable
core turns

Does speedometer core turn?

GO

¢ WA @
—

Us 0244

SOLDIER B

‘\ DRIVE a
\ ADAPTER

TA 116483

 para 20-7

TM 9-2320-211-20-2-2
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GO

@ Replace speedometer cable assembly

e@ Refer to Vol 3, chapter 20, para
20-7

@ Set up speedometer test

SOLDIER A: @ Put back core in
speedometer gage
opening |

e@ Screw on cable fitting
and tighten using 9/16-
inch wrench

e@ Puta variable speed drill
on drive adapter end of
cable core

al@ Test speedometer

SOLDIER B: @ Go to driver's seat and
watch speedometer

SOLDIER A: @ Run drill at a slow and
steady speed for about
30 seconds

SOLDIER B: @ See if speedometer
pointer moves

DRIVE
ADAPTER

Does speedometer pointer move?

@ Replace speedometer gage assembly

e Refer to Vol 3, chapter 7, para
7~15

15 )
@ Replace speedometer drive adapter

e Refer to Vol 3, chapter 20, para
20-8

TA 116484

 para 20-8

TM 9-2320-211-20-2-2

Figure 87-5 (Sheet 5 of 5)
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Symptom

SPEEDOMETER DOES NOT SHOW CORRECT SPEED )

@ Make truck ready for work on
speedometer

e@ Park truck. Refer to
TM 9-2320~211-10

@ Check speedometer cable

See figure 89-1]
e Look for a crushed or kinked cable.

Is speedometer cable OK?

@ Replace crushed or kinked speedometer
cable

e Refer to Vol 3, chapter 20; para
20-7

TA 116485

 para 20-7

TM 9-2320-211-20-2-2
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GO

~ @ Replace speedometer drive adapter

e@ Refer to Vol 3, chapter 20, para
20-8

@ Road test truck to see if speed-
ometer reads the correct speed

Does speedometer read the correct speed?

7-15

@ Replace speedometer

e Refer to Vol 3, chapter 7, para

speed

End troubleshooting procedures for
speedometer does not show correct

 para 7-15

TM 9-2320-211-20-2-2

Figure 87-6 (Sheet 2 of 2)
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SPEEDOMETER TROUBLESHOOTING
Symptom

(| SPEEDOMETER FLUCTUATES ) |

I

@ Make truck ready for work on
speedometer

@ Park truck. Refer to
TM 9-2320-211-10

—@ Check speedometer cable

e@ Look for a crushed or broken cable.
See figure 89-1

Is speedometer cable OK?

NeEPiuce VEVSHCU Vi iPIAGU specuy Hei

cable

@ Refer to Vol 3, chapter 20,
para 20-7

TA 116487

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 87-7 (Sheet lof 3)
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GO

@ Set up speedometer test

e Using I-inch wrench unscrew and SPEEDOMETER
take off speedometer cable from CABLE
drive adapter assembly

e Puta variable speed drill on
cable core end

DRIVE
NOTE: ADAPTER

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

@ Test speedometer

SOLDIER B: e Go to driver's seat and
watch speedometer

SOLDIER A:@ Run drill at a slow and
steady speed for about
30 seconds

SOLDIER B: @ See if speedometer
pointer moves unevenly

Does speedometer run smoothly ?

\\ DRIVE
‘\ ADAPTER |

GO TA 116488

TM 9-2320-211-20-2-2

Figure 87-7 (Sheet 2 of 3)

87-21



@ Replace speedometer

@ Refer to Vol 3, chapter 7,
para 7-15

@ Put speedometer cable back on
drive adapter assembly

e@ Take off drill motor from
speedometer cable

e@ Put cable end in drive joint
and screw in hand tight

e@ Using l-inch wrench, tighten
speedometer cable

@ Replace speedometer drive adapter

e Refer to Vol 3, chapter 20,
para 20-8 para 20-8

TM 9-2320-211-20-2-2

87-22
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Symptom
8

TACHOGRAPH SPEEDOMETER DOES NOT WORK, TACHOMETER
WORKS

@ Make truck ready for work on
tachograph speedometer

@ Park truck. Refer to
TM 9-2320-211-10

e Chock wheels

@ Check speedometer cable

e Look for a crushed or kinked cable.
See fig. 89-1

e@ Look for a broken cable

ls speedometer cable OK?

@ Replace crushed, kinked, or broken
speedometer cable

e Refer to Vol 3, chapter 20, para
20-7

GO TA 116490

 para 20-7

TM 9-2320-211-20-2-2

Figure 87-8 (Sheet 1 of 4)
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GO

SPEEDOMETER
CABLE

@ Set up tachograph speedometer test

@ Using 3/4-inch wrench unscrew and
take off speedometer cable from
drive adapter assembly

ADAPTER
ASSEMBLY

2)

NOTE-
This next step will need the use of two
soldiers. The lead soldier will be called
Soldier A, and the helper will be called
Soldier B

SPEEDOMETER

@ Test tachograph speedometer
Soldier B: @ Go to drivers seat and

-watch tachograph
_ speedometer

Soldier A: e Turn speedometer
cable core to the right
as quickly as possible

Soldier B: @ See if speedometer pointer
moves

Does tachograph speedometer show a
reading?

GO TA 116491

TM 9-2320-211-20-2-2

Figure 87-8 (Sheet 2 of 4)
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GO

Li

©)7 @ Check for a broken speedometer cable
core

Soldier B:

Soldier A:
Soldier B:

Using 3/4-inch wrench
unscrew and take out
speedometer cable from
tachograph
Hold speedometer cable so
that core can be seen
Tell Soldier A, to turn
cable core
Turn cable core
See if speedometer cable
core turns

Does speedometer cable core turn?

NO GO TA 116492

TM 9-2320-211-20-2-2

Figure 87-8 (Sheet 3 of 4)
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NO GO

@ Replace tachograph

e Refer to Vol 3, chapter 20, para
20-10

@ Replace speedometer cable

e Refer to Vol 3, chapter 20, para
20-7

)
a

 
eC

@ Replace speedometer drive joint
assembly

@ Refer to Vol 3, chapter 20, para
20-9

 para 20-9

TM 9-2320-211-20-2-2

TA 116493

Figure 87-8 (Sheet 4 of 4)
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Symptom

TACHOGRAPH SPEEDOMETER DOES NOT SHOW CORRECT SPEED,
TACHOMETER WORKS OK

@ Make truck ready for work on tachograph
speedometer

e Park truck. Refer to
TM 9-2320-211-10

e@ Chock wheels

@ Check speedometer cable

-@ Look for a crushed, or kinked cable.
See fig. 89-1

Is speedometer cable OK?

@ Replace crushed, or kinked speedometer
cable

e@ Refer to Vol 3, chapter 20, para
20-7 |

GO
TA 116494

 para 20-7

TM 9-2320-211-20-2-2

Figure 87-9 (Sheet 1 of 2)
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@ Replace speedometer drive joint assembly

e Refer to Vol 3, chapter 20, para 20-9
@ Road test truck to see if tachograph

speedometer reads the correct speed

Is tachograph speedometer speed still

End troubleshooting procedures for tacho-
graph speedometer does not show correct
speed

YES
e Refer to Vol 3, chapter 20, para

9NnLTN{ or 49 no BS)

6 .Nn S @ Replace tachograph
 para 20-10

TM 9-2320-211-20-2-2

Figure 87-9 (Sheet 2 of 2)
TA 116495
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Symptom
-——

-

7(

TACHOGRAPH SPEEDOMETER FLUCTUATES, TACHOMETER WORKS oK )

@ Make truck ready for work on tachograph
speedometer

e Park truck. Refer to
TM 9-2320-211-10

e@ Chock wheels
a _—

@ Check speedometer cable

- @ Look for a crushed or broken cable.
See fig. 89-1

Is speedometer cable OK ?

@ Replace crushed, or kinked speedometer
cable

e Refer to Vol 3, chapter 20, para
20-7

TA 116496

 para 20-7

TM 9-2320-211-20-2-2
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SPEEDOMETERGO CABLE

@ Set up tachograph speedometer test

@ Using l-inch wrench unscrew and:
take off speedometer cable from | DRIVE |

eydrive adapter assembly ADAPTER
- ASSEMBLY

SPEEDOMETER
CABLE

@ Test tachograph speedometer
e Turn cable core end by hand

Does cable core end turn smoothly ?

GO TA 116497

TM 9-2320-211-20-2-2

Figure 87-10 (Sheet 2 of 3)
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GO

@ Replace tachograph

e@ Refer to Vol 3, chapter 20, para
20-10 |

@ Put speedometer cable back on drive
— joint assembly

e@ Put cable end in drive joint and screw
in hand tight

e Using I-inch wrench tighten
speedometer cable

@ Replace speedometer drive joint assembly

e Refer to Vol 3, chapter 20, para 20-9 para 20-9

TM 9-2320-211-20-2-2

Figure 87-10 (Sheet 3 of 3)
TA 116498
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Symptom
11

WORKS OK
TACHOGRAPH TACHOMETER DOES NOT WORK, SPEEDOMETER)

@ Park truck

e Refer to TM 9-2320-211-10

@ Check tachometer cable

@ Look for a crushed, or kinked cable.
See fig. 89-1

_ @ Look for a broken cable

‘Is tachometer cable OK?

@ Replace crushed, kinked or broken
tachometer cable

e Refer to Vol 3, chapter 20, para
20-5

@ Replace tachograph

@ Refer to Vol 3, chapter 20, para
20-10

 para 20-10

TM 9-2320-211-20-2-2

TA 116499

Figure 87-11 (Sheet 1 of 2)
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Symptom

TACHOGRAPH TACHOMETER FLUCTUATES, OR DOES NOT SHOW
CORRECT READING, SPEEDOMETER WORKS OK

@ Park truck
e Refer to TM 9-2320-211-10

@ Check tachometer cable

e Look fora crushed, or kinked cable.
See fig. 89-1

Is tachometer cable OK?

@ Replace crushed, or kinked, tachometer
cable

e@ Refer to Vol 3, chapter 20, para
20-5

@ Replace tachograph
efer to Vol 3, chapter 20, para

 para 20-5

TM 9-2320-211-20-2-2

Figure 87-12

TA 116500
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CHAPTER 88

NONELECTRICAL GAGES TROUBLESHOOTING SUMMARY

88-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 87, for the Nonelectrical Gages System.

88-2. PROCEDURES. The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures in Part 1. Chapter 7 outlines a sample
troubleshooting procedure. The summary procedures are based on the “what-to-do”
portions of the detailed procedures and do not include the “How-to-do-it” instruc-
tions. Warnings, cautions, and notes are given where needed.
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NONELECTRICAL GAGES TROUBLESHOOTING SUMMARY

f a
TROUBLE WITH TACHOMETER
SUBSYSTEM

Symptom

le .) [ \ 4f tacHom ETER [| Ftuctu ETER \ [sees or atom TACHOMET Er |DOES NOT work | | FLuctuates | coancer staan | IS NOISY _

@ LOOK TO FIND FAULT IN ONE OF
T Lin ONE EL PNA ATEHE FOLLOWING:

TACHOMETER CABLE ENDS
TACHOMETER CABLE
TACHOMETER CABLE CORE
TACHOMETER DRIVE ADAPTER
TACHOMETER GAGE

_I
REPAIR OR REPLACE BAD PART

T ran rk OFA TE ESN TE: FOR DETAILEDNO NG
PROCEDURES, SEE SYMPTOM INDEX ,

“

@ LOOK TO FIND FAULT IN ONE OF
THE FOLLOWING:

e TACHOMETER CABLE
Tee Nr he

e@ TACHOMETER DRIVE ADAPTER
e@ TACHOMETER GAGE

|

|
|

&
 es

GO GO

TM 9-2320-211-20-2-2

Figure 88-1 (Sheet 1 of 2)
TA 116501
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GO

a
ACE BAD PARTREPAIR OR REPL:

FOR DETAILED TROUBLESHOOTING
Se el ie oe ar

PROCEDURES, SEE SYMPTOM INDEX
BON ew 8 lee

a

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

@ TACHOMETER CABLE
e TACHOMETER GAGE

|
REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
~ PROCEDURES, SEE SYMPTOM INDEX

@ LOOK TO FIND FAULT IN ONE OF
THE FOLLOWING:

e TACHOMETER CABLE
@ TACHOMETER DRIVE ADAPTER

Tee sal seal aot

e TACHOMETER GAGE

REPAIR OR REPLACE BAD PART

FOR DETAILED TROUBLESHOOTING
PROCEDI IRES SEE SYMPTOM INDEX

FN IN Newt Hee bu Na EN em a Nm hen er EY

NOTE:

TM 9-2320-211-20-2-2
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TROUBLE WiTH SPEEDOMETER
SUBSYSTEM

5 6. 7

Symptom

DOES NOT WORK SPEED [sroSPEEDOMETER DOESSPEEDOMETER } Gea SHOW st [ stzowerer |

NOTE: FOR DETAILED TROUBLESHOOTING

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

SPEEDOMETER CABLE ENDS
SPEEDOMETER CABLE HOUSING
SPEEDOMETER CABLE CORE
SPEEDOMETER GAGE
DRIVE ADAPTER

REPAIR OR REPLACE BAD PART

PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

88-4

Figure 88-2 (Sheet 1 of 2)
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GO

|
@ LOOK TO FIND FAULT IN ONE

OF THE FOLLOWING:

e@ SPEEDOMETER CABLE
e@ SPEEDOMETER DRIVE ADAPTER
@ SPEEDOMETER GAGE

—_

i
REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX a

@ LOOK TO FIND FAULT IN ONE OF
THE FOLLOWING:

e@ SPEEDOMETER CABLE
e@ SPEEDOMETER GAGE
@ SPEEDOMETER DRIVE ADAPTER

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

Figure 88-2 (Sheet 2 of 2)
TA 116504
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TROUBLE WITH TACHOGRAPH

Symptoms

8 TACHOGRAPH
, TACHOGRAPH TACHOMETERapeeponeven\ | sPEEDomeTER | / TACHOGRAPH TACHOGRAPH FLUCTUATES,

DOES NOT DOES NOT SHOW SPEEDOMETER TACHOMETER OR DOES NOT
WORK CORRECT FLUCTUATES, DOES NOT WORK SHOW CORRECT
TACHOMETER SPEED, TACHOMETER SPEEDOMETER READING,
WORKS TACHOMETER WORKS OK WORKS OK SPEEDOMETER

WORKS OK WORKS OK

@ LOOK TO FIND FAULT IN ONE OF
THE FOLLOWING:

@ SPEEDOMETER CABLE
e TACHOGRAPH
@ SPEEDOMETER DRIVE JOINT

ASSEMBLY

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO

TM 9-2320-211-20-2-2

TA 116505

Figure 88-3 (Sheet 1 of 2)
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GO

@ LOOK TO FIND FAULT IN ONE OF
THE FOLLOWING:

e TACHOMETER CABLE
e TACHOGRAPH

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TM 9-2320-211-20-2-2

Figure 88-3 (Sheet 2 of 2)
TA 116506
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CHAPTER 89

NON ELECTRICAL GAGES SUPPORT DIAGRAMS

89-1. GENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in chapter 87 (figure 89-1). Table 3-1 is a complete listing of all
support diagrams used in this manual.
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Figure 89-1. Non Electrical Gages Support Diagram
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NON ELECTRICAL

TM 9-2320-211-20-2-2

CHAPTER 90

GAGES CHECKOUT PROCEDURES

90-1. GENERAL. This chapter gives procedures for checking out the system after
troubleshooting and repair have been done. Procedures are set up in flow chart
form showing the checkout steps in order and refering to the fault symptom index
when the system does not checkout.
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NONELECTRICAL GAGES CHECKOUT

'C CHECK TACHOMETER SUBSYSTEM )

@ Start engine

e Refer to TM 9-2320-211-10

@ Check that tachometer is working

Is tachometer working?

@ Do fault isolation procedure for
tachometer does not work

e Refer to fault symptom index

@ Check that tachometer reading is
steady at set engine RPM

e Pull out hand throttle. Refer to —
TA 9-2320-211-10

Does tachometer show steady reading?

GO
TA 116508

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 90-1 (Sheet 1 of 3)
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GO

@ Do fault isolation procedure for
tachometer fluctuates

e Refer to fault symptom index

@ Check that tachometer shows correct
reading

e Push in hand throttle. Refer to
TM 9=2320-211-10

e Put truck in gear and drive
forward. Refer to TM 9-2320-
211-10

e Look to see if tachometer shows
correct reading

Does tachometer show correct reading?

@ Do fault isolation procedure for
tachometer does not show correct
reading

e Refer to fault symptom index

GO
TA 116509

 TM 9-2320-211-10
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Figure 90-1 (Sheet 2 of 3)
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GO

Is tachometer quiet ?

@ Do fault isolation procedure for
tachometer is noisy

e Refer to fault symptom index

@ Park truck and turn off engine |

e@ Refer to TM 9-2320-211-10

Tachometer subsystem checks out OK.
Checkout completed

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

TA 116510

Figure 90-1 (Sheet 3 of 3)
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2
CHECK SPEEDOMETER SUBSYSTEM

@ Check speedometer gage

e Start engine and put vehicle
in motion. Refer to
TM 9-2320-211-10

e@ Look to see if speedometer
gage is working OK

Ils gage working OK?

@ Do fault isolation procedure for
speedometer does not work

e Refer to fault symptom index

Does gage show the right speed ?—Om
e

elt

4)
@ Do fault isolation procedure for

speedometer does not show correct
speed

e@ Refer to fault symptom index

TA 116511

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 90-2 (Sheet 1 of 2)
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GO

Is gage needle steady?

@ Do fault isolation procedure for
speedometer fluctuates

e Refer to fault symptom

Speedometer subsystem checks out OK.
Checkout completed

TM 9-2320-211-20-2-2

TA 116512

Figure 90-2 (Sheet 2 of 2)
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3 CHECK TACHOGRAPH SUBSYSTEM)

@ Check to see if tachometer is working

@ Start engine. Refer to
TM 9-2320-211-10

@ Look to see if tachometer needle
moves from zero rpm

Does tachometer needle move ?

@ Do fault isolation procedure for
tachograph tachometer does not
work, speedometer works OK

e@ Refer to fault symptom index

@ Check to see if tachometer is steady
and shows the right rpm

Is tachometer steady and reading
correctly ?

@ Do fault isolation procedure for
tachograph tachometer fluctuates,
or does not show correct reading,
speedometer works OK

@ Refer to fault symptom index

TA 116513

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 90-3 (Sheet 1 of 3)

90-7



GO

~T @ Check to see if speedometer is working

e Put vehicle in motion. Refer to
TM 9-2320-211-10

@ Look to see if speedometer needle
moves from zero mph

Does speedometer needle move ?

@ Do fault isolation procedure for
tachograph speedometer does not
work, tachometer works OK

@ Refer to fault symptom index

“@ Check to see if speedometer shows
correct speed

Does speedometer show correct speed ?
a

@ Do fault isolation procedure for
tachograph speedometer does not

, _ show correct speed, tachometer
works OK

e@ Refer to fault symptom index

a
)

O

TA 116514
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GO

@ Check to see if speedometer needle is
steady ?

Is speedometer needle steady ?

@ Do fault isolation procedure for
tachograph speedometer fluctuates, ©
tachometer works OK

e Refer to fault symptom index -

@ Stop truck and turn off engine

e Refer to TM 9-2320-211-10

Tachograph subsystem checks out OK.
Checkout completed

 TM 9-2320-211-10

TM 9-2320-211-20-2-2

Figure 90-3 (Sheet 3 of 3)
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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 Millimeters = 39.37 inches
1 Kilometer = 1000 Meters= 0.621 Miles

WEIGHTS

1 Gram =0.001 Kilograms = 1000 Milligrams = 0.035 Ounces
1 Kilogram =1000 Grams =2.2 Lb
1 Metric Ton =1000 Kilograms =1 Megagram =1.1 Short Ton

LIQUID MEASURE

1 Milliliter =0.001 Liters= 0.0338 Fluid Ounces
1 Liter= 1000 Milliliters = 33.82 Fluid Ounces

SQUARE MEASURE

1Sq Centimeter = 100 Sq Millimeters= 0.155 Sq Inches
1 Sq Meter= 10,000 Sq Centimeters= 10.76 Sq Feet
1 Sq Kilometer= 1,000,000 Sq Meters= 0.386 Sq Miles

CUBIC MEASURE

1 Cu Centimeter =1000 Cu Millimeters =0.06 Cu Inches
1 Cu Meter =1,000,000 Cu Centimeters =35.31 Cu Feet

3

TEMPERATURE

5.9 (OF — 32) =9c
212° Fahrenheit is equivalent to 100° Celsius
90° Fahrenheit is equivalent to 32.29 Celsius
32° Fahrenheit is equivalent to 0° Celsius
9,509 +32=F°

APPROXIMATE CONVERSION FACTORS

TO CHANGE TO MULTIPLY BY
Inches. ........- Centimeters. ...... 2.540
Feet. .......2..., Meters ......... 0.305
Yards... 6. ee eee Meters ......6020- 0.914
Miles. 2... 2... ee Kilometers ....... 1.609
Square Inches ...... Square Centimeters .. 6.451
Square Feet .....6.. Square Meters. ... . .. 0.093
Square Yards. ...... Square Meters. ..... 0.836
Square Miles. .... . » Square Kilometers. . . . 2.590
Acres... 2... + eee Square Hectometers . 0.405
Cubic Feet. ....... Cubic Meters ...... 0.028
Cubic Yards ......., Cubic Meters... 2... 0.765
Fluid Ounces. ...... Milliliters. ...... 29.573
Pints ......+820- Liters ........, 9.473
Quarts. ......-0.4. Liters ......... 0.946
Galions .......2.- Liters ......... 3.785
Qunces. . 2... 2.2.24 Grams. 2... 1 ee ees 28.349
Pounds. ......0.-. Kilograms. ....... 0.454
Short Tons. ......- Metric Tons. ...... 0.907
Pound-Feet. ....... Newton-Meters. ..... 1.356
Pounds per Square Inch. . Kilopascals. ...... 6.895
Miles per Gallon. .... Kilometers per Liter . 0.425
Miles per Hour. ..... Kilometers per Hour. . . 1.609

TO CHANGE, TO MULTIPLY BY
Centimeters ....... Inches... 2. ee wee 0.394
Meters. . 2... ee ee Feet . 2... 2 ee eee 3.280
Meters... 2... ee ae Yards. 2... 6... 2 eee 1.094
Kilometers. ..... . » Miles. 2... 2... 2 wee 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. ......24.64.6. 2.471
Cubic Meters. ...... Cubic Feet ....... 35.315
Cubic Meters. ...... Cubic Yards. ...... 1.308
Milliliters ....... Fluid Ounces ...... 0.034
Liters. ....-2..0.24 Pints. . 2... 2. 2 eee 2.113
Liters. ......680- Quarts... 1.2.2.2 1.057
Liters. ......... Gallons. ........ 0.264
Grams ..... «+ «+. Ounces... 2... eee 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
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This fine document...

Was brought to you by me:

   Liberated Manuals -- free army and government manuals

Why do I do it? I am tired of sleazy CD-ROM sellers, who take publicly 
available information, slap “watermarks” and other junk on it, and sell it. 
Those masters of search engine manipulation make sure that their sites that 
sell free information, come up first in search engines. They did not create it... 
They did not even scan it... Why should they get your money? Why are not 
letting you give those free manuals to your friends?

I am setting this document FREE. This document was made by the US 
Government and is NOT protected by Copyright. Feel free to share, 
republish, sell and so on.

I am not asking you for donations, fees or handouts. If you can, please 
provide a link to liberatedmanuals.com, so that free manuals come up first in 
search engines:

<A HREF=http://www.liberatedmanuals.com/>Free Military and Government Manuals</A>

– Sincerely
Igor Chudov
http://igor.chudov.com/

– Chicago Machinery Movers

http://www.liberatedmanuals.com/
https://www.machinerymoverschicago.com/
http://igor.chudov.com/
http://www.liberatedmanuals.com/

