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WARNING

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

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

Because of their higher power, 24 volt systems are more dangerous than 6 or 12 volt
systems. Do not let a hot wire touch metal parts of the truck at any time. Flash
testing by striking a hot wire against a 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 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.

Only properly trained personnel should perform test on 115 volt system. The voltage
present in 115 volt system can cause severe or fatal electric shock.

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

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

Cargo

Tank, Fuel

Tank, Water

Van, Shop

Repair Shop

Tractor

Dump

Construction

Truck, Maintenance, Earth
Boring and Polesetting

(MULTIFUEL)

M35A1
M35A2
M35A2C
M36A2

M49A1C
M49A2C

M50A1
M50A2
M50A3

M109A2
M109A3

M185A2
M185A3

M275A1
M275A2

M342A2

M756A2

M764

NSN without Winch

2320-00-542-5633
2320-00-077-1616
2320-00-926-0873
2320-00-077-1618

2320-00-440-3349
2320-00-077-1631

2320-00-440-8307
2320-00-077-1633
2320-00-937-4036

2320-00-440-8313
2320-00-077-1636

4940-00-987-8799
4940-00-077-1638

2320-00-446-2479
2320-00-077-1640

2320-00-077-1643

NSN with Winch

2320-00-542-5634
2320-00-077-1617
2320-00-926-0875
2320-00-077-1619

2320-00-440-3346
2320-00-077-1632

2320-00-440-8305
2320-00-077-1634
2320-00-937-5264

2320-00-440-8308
2320-00-077-1637

4940-00-077-1639

2320-00-077-1641

2320-00-077-1644

2320-00-904-3277

2320-00-937-5980

*This manual, together with TM 9-2320-209-20-1, 27 May 1981; TM 9-2320-209-20-2-1, 27 May 1981; TM 9-
2320-209-20-3-1, 27 May 1981; TM 9-2320-20 9-20-3-2, 27 May 1981; TM 9-2320-209-20-3-3, 27 May 1981; and
TM 9-2320-209-20-3-4, 27 May 1981, supersedes TM 9-2320-209-20-1, 31 August 1978.
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REPORTING OF ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this manual. If you find any mistake 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 26

ELECTRICAL SYSTEM TROUBLESHOOTING SUMMARY

26-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 25 for the electrical system.

26-2. PROCEDURES. The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshoot-
ing 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. Warn-
ings, cautions, and notes are given where needed.

26-1
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ELECTRICAL SYSTEM TROUBLESHOOTING SUMMARY

l (STARTER TROUBLE )

Symptom |
'f starRTER MOTOR we]

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 TRUCK CAB FOR LOCATION OF
STARTER BUTTON SWITCH

GO NO GO

TA 114598

Figure 26-1 (Sheet 1 of 3)
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GO

GO
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NO GO

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

ARE ALL LEADS AND CONNECTORS OK ?

REPAIR/REPLACE
| BAD LEAD OR

CONNECTOR

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

STARTER MOTOR
MAGNETIC STARTER RELAY
STARTER SWITCH
LEAD 74B

LEAD 74A
FUEL PRESSURE SWITCH
STARTER BUTTON SWITCH
STARTER SOLENOID

*

LEAD 14
LEAD 214
SOLENOID GROUND CABLE
STARTER MOTOR GROUND
CABLE

I
REPAIR/REPLACE BAD PART

NOTE:

Figure 26-1 (Sheet 2 of 3)

FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114599

26-3
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GO

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

ARE ALL LEADS AND CONNECTORS OK?

REPAIR/REPLACE ©
BAD LEAD OR
CONNECTOR

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

STARTER MOTOR
MECHANICAL LINKAGE
STARTER SWITCH ROD
LEAD 14
LEAD 74

SWITCH ASSEMBLY ON
STARTER
LEAD 6
MAGNETIC STARTER RELAY
LEAD 214
FRONT HARNESS

a
REPAIR/REPLACE BAD PART

NOTE:

26-4

FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

Figure 26-1 (Sheet 3 of 3)

TA 114600
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2
CHARGING SYSTEM CHARGING TOO
HIGH OR LOW

Symptoms

2 3
CHARGING SYSTEM (25 AMP) CHARGING SYSTEM (60 AMP)
GENERATOR HAS TOO HIGH ALTERNATOR HAS TOO HIGH
OR LOW CHARGING RATE OR LOW CHARGING RATE

NOTE

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

WHEN MEASURING VOLTAGE +28 VOLTS DC MEANS A
RANGE OF 27 TO 28.5 VOLTS DC

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

ARE ALL LEADS AND CONNECTORS OK?

GO GO

TA 114601

Figure 26-2 (Sheet 1 of 3)
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GO

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

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

GENERATOR
GENERATOR ARMATURE
GENERATOR FIELD

GENERATOR RESIDUAL VOLTAGE
GENERATOR TO REGULATOR
CABLE
BATTERY TO REGULATOR CABLE
VOLTAGE REGULATOR

J
REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

f-—-—-——- CAUTION ~-———-—— |

| NEVER POLARIZE AN ALTERNATOR, |
| REVERSE POLARIZATION CAN OCCUR |

WITH PERMANENT DAMAGE TO !

J
| ALTERNATOR
Le

TA 114602

Figure 26-2 (Sheet 2 of 356-6 g ( )
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GO

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

ARE LEADS AND CONNECTORS OK ?

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

i
| @ USE MULTIMETER AT ONE OF THE

FOLLOWING TO FIND FAULT:

e ALTERNATOR
e FIELD CABLE
e@ ACCESSORY SWITCH

=
e TWO LEADS 11
@ OUTPUT TERMINAL (STATOR)
e GROUND CIRCUIT
e ALTERNATOR OUTPUT

x
REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114603

Figure 26-2 (Sheet 3 of 3)
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3 (BATTERIES NOT CHARGING )

Symptoms

4 5

BATTERIES GO DEAD WHEN BATTERIES DO NOT
TRUCK IS PARKED OVER NIGHT FULLY CHARGE OR DO
OR A PERIOD OF DAYS NOT HOLD A CHARGE

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

FIRST CHECK THAT ACCESSORY SWITCH
OR LIGHTS WERE NOT LEFT ON

NOTE

26-8

GO GO

TA 114604

Figure 26-3 (Sheet 1 of 4)
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GO GO

Pr
CHECK TRUCK FOR ALTERNATOR OR

GENERATOR

DOES TRUCK HAVE AN ALTERNATOR?

— CHECK GENERATOR 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:

e GENERATOR
e REGULATOR
e@ BATTERIES

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTINGq PROCEDURES, SEE SYMPTOM INDEX q
GO GO

TA 114605

Figure 26-3 (Sheet 2 of 4)
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GO GO

CHECK ALTERNATOR 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:

e ALTERNATOR
e@ BATTERIES

i
REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO

TA 1146¢

Figure 26-3 (Sheet 3 of 4)
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GO

CHECK BATTERY CABLE CLAMPS AND
TERMINALS FOR RUST, DIRT,
CORROSION AND TIGHTNESS

ARE CABLE CLAMPS OK ?

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

@ LOOK FOR ONE OF THE
FOLLOWING:

@ CRACKED BATTERY CASE
e ELECTROLITE LEVEL

@ USE OPTICAL ANTIFREEZE
BATTERY TESTER AND CHECK
SPECIFIC GRAVITY

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

@ ALTERNATOR/GENERATOR
@ VOLTAGE RISE
@ BATTERY - GENERATOR

INDICATOR

|i
REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114607

Figure 26-3 (Sheet 4 of 4) 26-11
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(HEADLIGHTS DO NOT LIGHT )

es
_ | |. dt
saris | ccurstnataace | [eran saesnses |LIGHT, OTHER TRUCK LIGHT, OTHER TRUCK [rier enc
RUNNING LIGHTS LIGHT RUNNING LIGHTS LIGHT RUNNING LIGHTS LIGHT

\

WHEN MEASURING VOLTAGE +24 VOLTS DC MEANS A RAN
OF +23 to +26 VOLTS DC

-
CHECK HEADLIGHT SYSTEM CIRCUIT
FOR BURNED, BROKEN, LOOSE OR
DIRTY LEADS AND CONNECTIONS

T NOTE
GE

ARE LEADS AND CONNECTORS OK?

a

| REPAIR/REPLACE
: BAD LEAD OR

CONNECTOR

GO

TA 114608

Figure 26-4 (Sheet 1 of 3)
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GO

1

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

GO

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

e LIGHT SWITCH
@ FRONT HARNESS
e@ HEADLIGHT LAMP

i
e@ DIMMER SWITCH
e LEADS 17, 18 AND 91
e LIGHT SWITCH PLUG

LL
REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

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

ARE LEADS AND CONNECTORS OK?

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

Figure 26-4 (Sheet 2 of 3)

TA 114609
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GO

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

LIGHT SWITCH
BLACKOUT HEADLIGHT LAMP
BLACKOUT HEADLIGHT HOUSING
LIGHT SWITCH PLUG
FRONT HARNESS

tL
REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114610

Figure 26-4 (Sheet 3 of 3)
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5[FRONT COMPOSITE MARKER LIGHTS \
(00 NOT LIGHT

Symptoms

9 10
ONE OR BOTH FRONT BLACKOUT ONE OR BOTH FRONT PARKING LIGHTS
MARKER LAMPS DO NOT LIGHT, OTHER DO NOT LIGHT, OTHER TRUCK RUNNING
TRUCK RUNNING LIGHTS LIGHT 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

:
—
I

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

ARE LEADS AND CONNECTORS OK?

GO GO

TA 114611

Figure 26-5 (Sheet 1 of 3)
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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

id
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

TA 114612

Figure 26-5 (Sheet 2 of 3)
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REPAIR/REPLACE
aed ind BAU LEAL UK

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

TA 114613

Figure 26-5 (Sheet 3 of 3)
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6
(_sToPLicHTs DO NOT LIGHT )

Symptoms

19 aie aa
1] i fe — 10 -_ 14 _

STOPLIGHT DOES | STOPLIGHTS DO STOPLIGHT DOES STOPLIGHTS DO
NOT LIGHT. OTHER NOT LIGHT, OTHER NOT LIGHT, OTHER NOT LIGHT, OTHER
STOPLIGHT LIGHTS TRUCK RUNNING BLACKOUT TRUCK RUNNING

. LIGHTS LIGHT STOPLIGHTS LIGHT LIGHTS LIGHT

: NOTE |
TWO SOLDIERS ARE NEEDED TO TROUBLESHOOT STOPLIGHTS. 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

TA 114614

Figure 26-6 (Sheet 1 of 3)
26-18



GO

REPAIR/REPLACE
, BAD LEAD OR

CON NECTOR

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

STOPLIGHT HOUSING
STOPLIGHT LAMP
REAR HARNESS

LIGHT SWITCH
FRONT HARNESS
TURN SIGNAL CONTROL
ASSEMBLY
STOPLIGHT SWITCH

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

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

GO

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

ARE LEADS AND CONNECTORS OK ?

Figure 26-6 (Sheet 2 of 3)

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

TA 114615
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26-20

GO

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

e BLACKOUT STOPLIGHT HOUSING
e BLACKOUT STOPLIGHT LAMP
e@ REAR HARNESS

Ti
@ FRONT HARNESS
e LIGHT SWITCH
e STOPLIGHT SWITCH

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

Figure 26-6 (Sheet 3 of 3)

TA 114616
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7
REAR COMPOSITE MARKER LIGHTS
DO NOT LIGHT

Symptoms

15 ] 16 ;
ONE OR BOTH REAR BLACKOUTONE OR BOTH SERVICE TAILLIGHT MARKER LIGHTS DO NOY LIGHT

LAMPS DO NOT LIGHT, OTHER OTHER TRUCK RUNNING LIGHTTRUCK RUNNING LIGHTS LIGHT LIGHT UNNING LIGHTS

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

el
_

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

-_ om

ARE LEADS AND CONNECTORS OK?

GO LT

TA 114617

Figure 26-7 (Sheet 1 of 3)
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GO

NO
YJ

REPAIR/REPLACE
RAN LEAN Ope
BAL LOA Wi

CONNECTOR

TAILLIGHT HOUSING
TAILLIGHT LAMP
LIGHT SWITCH
FRONT HARNESS
REAR HARNESS

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

I
REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

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

ARE LEADS AND CONNECTORS OK?

GO

Figure 26-7 (Sheet 2 of 3)
26-22
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REPAIR/REPLACE
NO BAD LEAD OR
~ CONNECTOR

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

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

|
REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114619

Figure 26-7 (Sheet 3 of 3) 96-23
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8
( LAMPS BURN OUT, FLICKER, DIM, OR DO NOT LIGHT )

Symptoms

17 18
19 20

ONE LAMP DIM ALL OR MANY TRUCK
FLICKERING, OR RUNNING LIGHTS DIM, our top rN RUNNING LHe
LAMPS THAT WORK SOME Tit or WORK OFTEN DO NOT LIGHT
SOMETIMES

NOTE

DIM, FLICKERING OR LAMPS THAT WORK
SOMETIMES ARE CAUSED BY LOOSE
CONNECTIONS, POOR GROUND
CONNECTIONS, DIRT, PAINT, AND
CORROSION BUILDUP

CHECK LIGHT SYSTEM CIRCUIT OF
LAMPS NOT WORKING CORRECTLY

GO GO

FOR BROKEN, BURNED, LOOSE,
DIRTY OR CORRODED LEADS AND
CONNECTORS

ARE LEADS AND CONNECTORS OK?

GO

TA 114620

Figure 26-8 (Sheet 1 of 4)
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GO GO GO

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

@ LOOK AT THE FOLLOWING FOR
LOOSE, DIRTY OR CORRODED PARTS:

e@ LAMP HOUSING
LIGHT SWITCH
FRONT AND/OR REAR HARNESS
GENERATOR/ALTERNATOR
BATTERY

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

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 BREAKS LAMP FILAMENTS.

GO GO

TA 114621

Figure 26-8 (Sheet 2 of 4)
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GO GO

CHECK LAMP HOUSINGS AND
MOUNTINGS FOR LOOSENESS

ARE HOUSINGS AND MOUNTINGS OK?

TIGHTEN LOOSE
PART

TROUBLESHOOT AND FIND PROBLEM
AT ONE OF THE FOLLOWING:

@ GENERATOR
@ ALTERNATOR
@ REGULATOR

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

NOTE

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

GO

TA 114622

Figure 26-8 (Sheet 3 of 4)
26-26
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GO

CHECK LIGHTING SYSTEM CIRCUIT
OF LIGHTS THAT DO NOT WORK
CORRECTLY FOR BROKEN, BURNED,
LOOSE OR DIRTY LEADS AND
CONNECTORS

ARE LEADS AND CONNECTORS OK ?

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

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

@ FRONT HARNESS
@ REAR HARNESS
e LIGHT SWITCH—<

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114623

Figure 26-8 (Sheet 4 of 4)
26-27
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9 |
TRAILER LIGHTS/STOPLIGHTS DO
NOT LIGHT

Symptoms

21 22
ONE OR MORE TRAILER
SERVICE OR BLACKOUT

ONE OR MORE TRAILER
LIGHTS DO NOT LIGHT,

STOPLIGHTS DO NOT (EXCEPT SERVICE AND
LIGHT. ALL OTHER BLACKOUT LIGHTS}. ALL
TRUCK RUNNING OTHER TRUCK RUNNING
LIGHTS LIGHT LIGHTS LIGHT

NOTE

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

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

ARE LEADS AND CONNECTORS OK?[
GO GO

Figure 26-9 (Sheet 1 of 3)

26-28
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REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

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

e LAMP HOUSING
@ TRAILER CONNECTOR CABLE
e@ TRUCK RECEPTACLE
e@e TRAILER WIRING

zz

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

NOTE

DO THESE STEPS FOR EACH TRAILER
LIGHT THAT DOES NOT LIGHT

all

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?

GO

Figure 26-9 (Sheet 2 of 3)
TA 114625
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—S_ GE_S recpaipreriace
YES NY BAD LEAD OR

CONNECTOR

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

@ LAMP HOUSING
@ TRAILER CONNECTOR CABLE
e@ TRUCK RECEPTACLE
e@ TRAILER WIRING

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114626

Figure 26-9 (Sheet 3 of 3)
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CONTROL ASSEMBLY DIRECTIONAL SIGNAL
LAMPS DO NOT LIGHT OR FLASH SLOWLY

: 5ONE —— NO CONTROL ASSEMBLY WHEN EMERGENCY FLASHER
ASSEMBLY SIGNAL DIRECTIONAL SIGNAL OR TURN SIGNAL LAMPS
LAMP DOES NOT LAMPS LIGHT, OTHER ARE SELECTED, LAMPS
LIGHT TRUCK LAMPS LIGHT DO NOT FLASH OR FLASH

AT SLOW AND UNEVEN RATE

27 |TURN <aaes DOR CONTROL ASSEMBLY

NOT LIGHT IN ONE OR DIRECTIONAL SIGNAL
MORE POSITIONS OF LAMP DOES NOT FLASH
CONTROL ASSEMBLY
DIRECTIONAL SIGNAL
| EVER Ali OTLito TOinm
LOVEN, ALL WIMENn I ImauE

LIGHTS LIGHT

REST OF DIRECTIONAL
SIGNAL SYSTEM WORKS
\ _

NOTE

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

nl[..-—~Ssési‘isTMSs

CHECK CONTROL ASSEMBLY
DIRECTIONAL SIGNAL SYSTEM CIRCUIT
FOR BURNED, BROKEN, LOOSE V/R
DIRTY LEADS AND CONNECTORS

ARE LEADS AND CONNECTORS OK?

GO

TA 114627

Figure 26-10 (Sheet 1 of 2)
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GO

REPAIR/REPLACE
YES NO BAD LEAD OR

CONNECTOR

—

(

USE MULTIMETER AT ONE OF THE
FOLLOWING TO FIND FAULT:

TURN SIGNAL LAMP
TURN SIGNAL LAMP HOUSING
| wally F aS SO De ee Oe ey el alt

FRUNTE AARINESS

e
 

Me
ee

o c G

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

Figure 26-10 (Sheet 2 of 2)
26-32
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1] (| ONE OR MORE GAGES DO NOT WORK )

Symptoms

28 29 30 31 32

FUEL LEVEL TEMPERATURE OIL PRESSURE BATTERY-GENERATOR NO
GAGE DOES GAGE DOES GAGE DOES INDICATOR DOES GAGES
NOT WORK NOT WORK NOT WORK 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

TA 114629

Figure 26-11 (Sheet 1 of 2)
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GO

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

I
@ USE MULTIMETER AT ONE OF THE

FOLLOWING TO FIND FAULT:

e INDICATOR GAGE
SENDING UNIT
ACCESSORY SWITCH
INSTRUMENT HARNESS
FRONT HARNESS

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114630

Figure 26-11 (Sheet 2 of 2)
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12 .

HORN/LOW AIR WARNING BUZZER
DOES NOT WORK

Symptoms

34
LOW AIR

HORN oR WARNING BUZZER
DOES NOT WORK

NOTE

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

THE TRUCK HAS AN ELECTRIC OR AN AIR HORN.
TROUBLESHOOTING IS THE SAME FOR BOTH

FOR MECHANICAL TROUBLESHOOTING OF THE
AIR HORN REFER TO VOL 3, CHAPTER 7, PARA 7-53

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

ARE LEADS AND CONNECTORS OK?

GO GO

TA 114631

Figure 26-12 (Sheet 1 of 3)
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GO GO

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

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

HORN (ELECTRIC/AIR)
CIRCUIT BREAKER
FONAIT LIADNIEC?
TRVINI MARINES

AIR HORN SOLENOID
HORN BUTTON ASSEMBLY

REPAIR/REPLACE BAD PART

o9@e
3e8 

8

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

TA 114632

Figure 26-12 (Sheet 2 of 3)
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GO

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

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

@ 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

TA 114633

Figure 26-12 (Sheet 3 of 3)
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13
& PUMP/ENGINE anon )Ee DOES NOT WORKSymptoms -—

& PUMP ENGINE MANIFOLD
DOES NOT HEATER DOESfa 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?

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

GO GO

ta 114634

Figure 26-13 (Sheet 1 of 3)
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GO GO

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

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?

G

Figure 26-13 (Sheet 2 of 3)

| REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

O

TA 114635
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26-40

GO

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

e MANIFOLD HEATER IGNITION
UNIT

e MANIFOLD HEATER SWITCH
e ACCESS Oey SWITCH

Neat Net tot MINE A ITE E

e LEAD 55
e MANIFOLD HEATER
e FRONT HARNESS—

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

Figure 26-13 (Sheet 3 of 3)
TA 114636
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14 :
ALL OR PART OF VAN BODY |
24 VOLT SYSTEM DOES NOT WORK

NO 24-VOLT
EQUIPMENT
WORKS

39
HEATER FUEL
PUMPDOES _
NOT WORK

NOTE

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

[24VOLT DOME
LIGHTS DO
NOT WORK

GO GO GO

TA 114637

Figure 26-14 (Sheet 1 of 5)
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GO | GO GO GO

@ HARNESS TO BATTERIES
e CIRCUIT BREAKER

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

e VAN WIRING HARNESS

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO GO

TA 114638

Figure 26-14 (Sheet 2 of 5)
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GO GO

CONNECTORS

ARE LEADS AND CONNECTORS OK?

REPAIR/REPLACE
BAD LEAD OR

: CONNECTOR

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

e +24 VOLT DOME LIGHT LAMP
e +24 VOLT DOME LIGHT

ASSEMBLY

CHECK VAN BODY +24 VOLT SYSTEM
CIRCUITS FOR BURNED, BROKEN,
LOOSE OR DIRTY LEADS AND

.
GO GO

TA 114639

Figure 26-14 (Sheet 3 of 5)

26-43



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

26-44

GO

LEAD 90
+24 VOLT DOME LIGHT SWITCH
HARNESS TO BATTERIES
+24 VOLT CIRCUIT BREAKERe@eee

 
a

 
°

i
REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

CHECK VAN BODY +24 VOLT SYSTEM
CIRCUITS FOR BURNED, BROKEN,
LOOSE OR DIRTY LEADS AND
CONNECTORS

ARE LEADS AND CONNECTORS OK?

REPAIR/REPLACE(ves) © BAD LEAD OR
CONNECTOR

WARNING

ONLY PROPERLY TRAINED
PERSONNEL SHOULD PERFORM
TEST ON VAN BODY 115 VOLT AC
SYSTEMS. THE VOLTAGE PRESENT
IN 115 VOLT AC SYSTEM CAN
CAUSE SEVERE OR FATAL ELECTRIC
SHOCK

TA 114640

Figure 26-14 (Sheet 4 of 5)



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

e HEATER FUEL PUMP
e LEAD 25
e@ HARNESS TO 115 VOLT AC

SOURCE
e CONVERTER

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

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

Figure 26-14 (Sheet 5 of 5)
TA 114641
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15
ALL OR PART OF VAN BODY 115
VOLT AC SYSTEM DOES NOT WORK

Symptoms

40 A] 42 43 44
ONE DOME LIGHT) fai) pome\ [nopoweR At NO POWER 115 VOLT AC
DOES NOTWORK,| [\\cuts po . VENTILATOR
OTHER DOME POWER OUTPU AVAILABLE BLOWER DOESNOT WORK RECEPTACLE WHEN CIRCUIT

LL i... T
ONLY PROPERLY TRAINED PERSONNEL SHOULD PERFORM TEST ON VAN BODY
115 VOLT AC SYSTEMS. THE VOLTAGE PRESENT IN 115 VOLT SYSTEM CAN CAUSE
SEVERE OR FATAL ELECTRIC SHOCK

BREAKER IS
TURNED ON

CHECK VAN BODY 115 VOLT SYSTEM
CIRCUITS FOR BURNED, BROKEN,
LOOSE OR DIRTY LEADS AND
CONNECTORS

ARE LEADS AND CONNECTORS OK ?

REPAIR/REPLACE
YES NO BAD LEAD OR

QS NYA CONNECTOR

GO 
GO GO GO GO

TA 114642

Figure 26-15 (Sheet 1 of 6)
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2
)

OGO

1
@ USE MULTIMETER AT ONE OF THE

FOLLOWING TO FIND FAULT:

@ DOME LIGHT SWITCH
@ DOME LIGHT LAMP
@ DOME LIGHT SOCKET

ASSEMBLY
@ VAN WIRING HARNESS

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

a
 

6

CHECK VAN BODY 115 VOLT SYSTEM
CIRCUITS FOR BURNED, BROKEN,
LOOSE OR DIRTY LEADS AND
CONNECTORS

ARE LEADS AND CONNECTORS OK?

DO NOT ALLOW ANY LEADS YOU |
TAKE OFF TO TOUCH METAL PARTS. |
THE RESULTING SHORT CIRCUIT '
CAN DAMAGE WIRING AND CAUSE i

| A FIRE, A SHOCK HAZARD IS |
j_ ALWAYS PRESENT

—_— — — — 4------

®
 LE

 
a

 
ne

 
ny

s
) a 

a 
ee

 
ee

 
3

M OGO

TA 114643

Figure 26-15 (Sheet 2 of 6)
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GO GO GO GO

REPAIR/REPLACE
MH BAD LEAD OR

CONNECTOR

NOTE

THERE ARE TWO TYPES OF DOME
LIGHT SWITCHES, THE DOUBLE
POLE SINGLE THROW HAS LEADS
700 AND 705 CONNECTED TO IT.
WHEN TESTING THE OTHER SWITCH
REFER TO TWO LEADS 705

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

@ DOME LIGHT SWITCH
e VAN BODY HARNESS
e CIRCUIT BREAKER
e INCOMING POWER SOURCE

REPAIR/REPLACE. BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

|
CHECK VAN BODY 115 VOLT SYSTEM
CIRCUITS FOR BURNED, BROKEN,
LOOSE OR DIRTY LEADS AND
CONNECTORS

ARE LEADS AND CONNECTORS OK? : :

GO GO GO

TA 114644

Figure 26-15 (Sheet 3 of 6)
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GO GO GO

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

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

POWER OUTPUT RECEPTACLEe

@ CIRCUIT BREAKER
e INCOMING POWER SOURCE

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

CHECK VAN BODY 115 VOLT SYSTEM
CIRCUITS FOR BURNED, BROKEN,
LOOSE OR DIRTY LEADS AND
CONNECTORS

ARE LEADS AND CONNECTORS OK ?

REPAIR/REPLACEmA rs BAD LEAD OR
CONNECTOR

GO

TA 114645

GO

Figure 26-15 (Sheet 4 of 6)
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GO

a!
USE MULTIMETER AT ONE OF THE
FOLLOWING TO FIND FAULT:

e INCOMING POWER SOURCE
e CIRCUIT BREAKER

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO

N
GO

TA 114646
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GO

CHECK VAN BODY 115 VOLT SYSTEM
CIRCUITS 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:

e INCOMING POWER SOURCE
e@ CIRCUIT BREAKER
e WIRING HARNESS
e VENTILATOR BLOWER

REPAIR/ REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114647

Figure 26-15 (Sheet 6 of 6)
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16
PERSONNEL HEATER DEFROSTER WORKS IN
ONE POSITION OR NOT AT ALL

Symptoms

45 4b 47 48

HOT WATER PERSONNEL\ = { HOT WATER PERSONNEL BLOWER DOES NOT " PERSONNEL HEATER
HEATER DEFROSTER HEATER DEFROSTER WORK IN EITHER N EE

POSITION ONLY BLOWER SWITCH WHEN SWITCH IS IN

POSITION ONLY POSITION “OFF” POSITION

NOTE

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

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

ARE LEADS AND CONNECTORS OK ?

REPAIR/REPLACE
YES NO BAD LEAD OR
— — CONNECTOR

)
 A

TA 114648

Figure 26-16 (Sheet 1 of 2)
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@ 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

e@ "Y" CONNECTOR LEAD
@ LEAD FROM TRUCK CIRCUIT

BREAKER
e@ TRUCK CIRCUIT BREAKER
e FRONT HARNESS

4@ LOOK FOR FAULT AT ONE OF THE
FOLLOWING:

e@ CROSSED WIRES AT HEATER
CONTROL SWITCH

@ CORROSION BETWEEN TERMINALS

J
REMOVE/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114649

Figure 26-16 (Sheet 2 of 2)
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17
ONE OR BOTH HEATER CONTROL BOXES
DO NOT WORK

a
50 | 49 |

NEITHER CONTROL \ [ ontyonecontro. \
BOX WILL WORK THE BOX WILL WORK
HEATER FUEL PUMP THE HEATER FUEL PUMP

NOTE

A RANGE OF +23 TO +26 VOLTS DC

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

WHEN MEASURING VOLTAGE +24 VOLTS DC MEANS |

ARE LEADS AND CONNECTORS OK?

REPAIR/REPLACE
BAD LEAD OR

| CONNECTOR

GO

Figure 26-17 (Sheet 1 of 2)

TA 114650
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}
@ USE MULTIMETER AT ONE OF THE

FOLLOWING TO FIND FAULT:

LEAD BETWEEN POWER PLANT
HEATER CONTROL BOX AND
FUEL PUMP
POWER PLANT HEATER CONTROL
BOX
LEAD 400 (EITHER ONE)
LEAD FROM FUEL PUMP TO
PERSONNEL HEATER CONTROL
BOX
PERSONNEL HEATER CONTROL
BOX

EMERGENCY SWITCH
FRONT HARNESS
HEATER FUEL PUMP

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

Figure 26-17 (Sheet 2 of 2)
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TA 114651
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CHAPTER 27

ELECTRICAL SYSTEM SUPPORT DIAGRAMS

27-1. GENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in chapter 25. Table 3-1 is a complete listing of all support
diagrams used in this manual.

27-1
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CHAPTER 28

MULTIMETER TEST PROCEDURES

28-1. GENERAL. This chapter gives test procedures for the multimeter trouble-
shooting.

28-2. 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.

28-3. 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.

28-1
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MULTIMETER AN/URM-105C TEST PROCEDURES

(GENERAL INSTRUCTIONS )

@ Check that multimeter is ready for
use

e@ 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.

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

CALIBRATION
LABEL

).S. AAMY CALIBRATION SVETEM (7M 28-706;
1 eat Ts aVRETME ® & MODEL 2 CALS UE

UE = £85 be tes Le)
i, AE% $f SATE CALOR

{ 4 da. fer bite.
DORMER ERR T 4043 cf 4

mn i .

o* te + ome Ha

@ Cables - No cuts, sharp kinks or
bad fraying.

@ 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.

SWITCH

BATTERIES

“a

e Alligator clips - Free of paint or ALLIGATOR
. . : CLIPSanything that might be an insulator.

CABLES TEST PRODS

TA 114658

Figure 28-1
28-2
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DC VOLTAGE TEST - To measure battery voltage, charging
system output, and voltage drops at
various test points.

@)
@ 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 0.8TO8 VOLTS 10 OC VOLTS

VOLTS 8 T0 80 VOLTS 100 DC VOLTS
e@ See table to find out setting of UNKNOWN 100 DC VOLTS

selector switch. Table shows +S 260-20-356
switch setting when normal value
of measured voltage is known or
unknown

i 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

wo alan webs mbt mineprocedures gives the turn-on instructions.

GO
TA 114659

Figure 28-2 (Sheet 1 of 5) 98-3
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2

GO

S
e Put multimeter leads across (in

parallel with) circuit being measured:

e 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.

0

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

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

28-4

GO

w
y

POINTER ON LINE 2

UPPER STRAIGHT LINES

30464 5

© AC AND DC VOLTS ®

TA 114660

Figure 28-2 (Sheet 2 of 5)
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GO

SELECTOR SWITCH SETTING INSTRUCTION

10C VOLTS DIVIDE BY 10

10 OC VOLTS USE AS IS

100 DC VOLTS MULTIPLY BY 10

e Get multimeter reading as follows: TS 260-20-360
Step A Step B Step C Step D

Read selector switch From table, pick See what Do the
setting. instruction that is numbered instruction

listed next to selector line pointer you picked
switch setting is on. in step B to

the number in
step C

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

POINTER BETWEEN
4 2 AND 3

FA UPPER STRAIGHT
LINES@ If pointer is between numbered lines

read multimeter as follows: POINTER

a. Look at upper straight lines of AC
AND DC VOLTS scale. See which AV

two numbered lines the pointer is \ 306 4
between. Take smaller number: 2 No WAC ONLy o>,

© AC ANQ DC VOLTS ©

GO
TA 114661

Figure 28-2 (Sheet 3 of 5)
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GO

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

c. Multiply number from step b by
ts).either 0.2 or 0.5 as shown in
figure: 0.2 X 0.2 = 0.4

d. Add number from step a to number
from step c: 2+0.4=2.4

28-6

GO

Figure 28-2

NUMBER OF GRADUATIONS
FROM 2 TO POINTER IS 2

UPPER STRAIGHT
LINES

3

POINTER

(4

IF POINTER IS
ON THIS SIDE OF
LINE 6, MULTIPLY
BY 0.2

IF POINTER IS ON
THIS SIDE OF LINE
6, MULTIPLY BY 0.5

~_*)
V

215 4,5
Vo Wac ony ~ OR

© AC ANDADC VOLTS\ ©

LINE 6

POINTER

TA 114662

(Sheet 4 of 5)
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SELECTOR SWITCH INSTRUCTION

1 DC VOLTS DIVIDED BY 10

10 DC VOLTS USE AS IS

e. Get multimeter reading as 100 DC VOLTS MULTIPLY BY 10
follows:

Step A Step B Step C Step D

Read selector From table, See what Do the instruction
switch pick instruction step 4d you picked in
setting. that is listed number is. step B to the

next to selector number in
switch setting. step C.

Example: 100 DC VOLTS Multiply by 10 2.4 10 x 2.4=24 volts DC

~——s
5 Make circuit normal again:

measured circuit.
| @ Take both test prods off
l

Figure 28-2 (Sheet 5 of 5)
2

( AC VOLTAGE TEST -
voltages.
To measure van input and operating +?)

] Lo! 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 TOO00AC
VOLTS.

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

GO

SELECTOR
SWITCH

TA 114663

Figure 28-3 (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

2 AC VAN CEILING
/ LIGHT VOLTAGE

@ Put multimeter leads across (in
SS eeparallel with) circuit being measured:

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 BLACK
ground, it is a good idea to put LEAD
the black lead on electrical ground

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.

GROUND CIRCUIT 650
LEAD te LEAD

———__ VAN WIRING
HARNESS

GO
TA 114664

Figure 28-3 (Sheet 2 of 5)
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GO

POINTER ON LOWER STRAIGHT
LINE 1 LINES

e If pol | b | 2 5 4@ lf pointer fa Is exactly on a numbered \ io vac omy, 765
line read multimeter as follows: &

9e@ Read lower straight lines of AC AQQAND DC VOLTS ©
AND DC VOLTS scale. See which
straight line pointer is on: 1 “Tok A

SELECTOR
SWITCH

Stee For 1000 AC VOLTS setting, —,
| t

OFF
multiply pointer line number by 100 x
to get multimeter reading: 10 \*e

1 X 100 = 100 volts AC. Ox A\ x00
1000 xIK

OHMS xloK

I

ADJ. 225 \
000 EXT.

SHUNT100 ig

ay, ji
/ } |

SET ON
1000
AC VOLTS

)

TA 114665

Figure 28-3 (Sheet 3 of 5)
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GO

om/
@ 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: 1

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

c. Multiply number from step b by
either 0.2 or 0.5 as shown in
figure: 1X 0.2 =0.2

]
d. Add number from step a to number

from step c: 1+0.2=1,2

POINTER BETWEEN
1 AND 2

LOWER STRAIGHT LINES

2 4 5
qi 10 VAC OMy ~ 6 >

© ACRAND DC VOLTS ®

Tk '

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

ON‘

\ ee ONTER

IF POINTER iS
ON THIS SIDE OF
LINE 6, MULTIPLY

tF POINTER IS ON
THIS SIDE OF LINE

BY 0.2 6, MULTIPLY BY 0.5

——+ fe
‘

2 3 ¢ Y
yo VAC ONMy ~ Fy

© AC ®ND DC VOLTS \®

LINE 6

POINTER

TA 114666

Figure 28-3 (Sheet 4 of 5)
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GO

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

Make circuit normal again.

@ Take both test prods off
measured circuit.

Figure 28-3 (Sheet 5 of 5)

3

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

SELECTOR
SWITCH

ADJ.

le 4
1000
AC VOLTS

/ RESISTANCE TEST - To measure resistance of temperature \
sending unit and blower motor resistor.

@ Set up multimeter:

| e Set selector switch to OHMS X10K.

a |

“

GO

SELECTOR
SWITCH

TA 114667

Figure 28-4 (Sheet 1 of 10)
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GO

NOTE

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

@ Make tested part ready for resistance
| test:

r- _I —CAUTION——- —4
lif power totested part is not turned |
| off, multimeter will be damaged. |

e@ Turn off power to tested part.

e@ Take off one lead from tested part.

GO

PART NOT TESTED
BATTERY TESTED PART

WON
omg

—

—7~

SWITCH

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

PART NOT TESTED
BATTERY TESTED PART

\

LYN
| fk

——_-®__ e [\
al LEAD

SWITCH
NOTE: TAKING OFF ONE LEAD TAKES

TESTED PART OUT OF CIRCUIT

TA 114668

Figure 28-4 (Sheet 2 of 10)
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TEST PROBESGO TOUCHING
| RED LEAD

©)
e@ Take off multimeter leads from BLACK LEAD

tested part.
@ Touch multimeter test probes

together.

POINTER AT
e 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

GO TA 114669

Figure 28-4 (Sheet 3 of 10)
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GO

NOTE: MULTIMETER SHOWN
MEASURING RESISTANCE
OF ACOLD START RESISTOR.

Se

4 Xe
@ Put multimeter leads across tested Ors a):

* te sypart:

e Put black test prod on one terminal
of tested part

e Put red 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.)

RESISTOR UNDER TEST

GO TA 114670

Figure 28-4 (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.

® Note position of pointer on OHMS
scale. Turn selector switch knob to
left while looking at pointer. Try
to find selector switch knob position
that gives most centered pointer
position.

GO

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

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

WHEN POINTER IS
IN THIS AREA, READING
IS MOST ACCURATE

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

TA 114671

Figure 28-4 (Sheet 5 of 10)
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GO

e@ 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

onMS © Omg
\00 50

@ 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 selector switch in position
that puts pointer in most centered
position. LEFT AREA. RIGHT AREA.

READ RESISTANCE READ RESISTANCE
MORE THAN 1,000,000 ff LESS THAN 10
OHMS HERE OHMS HERE

CENTER AREA.
READ RESISTANCE
FROM 10 OHMS TO
1,000,000 OHMS HERE

GO
TA 114672

Figure 28-4 (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

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

GO

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

POINTER
ON LINE 30

SELECTOR SWITCH
POSITION NUMBER
IS 10

TA 114673

Figure 28-4 (Sheet 7 of 10)
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GO

om.
@ 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

c. Divide span (step a) by number of
graduations (step b) to get value of
each graduation: 20+4=5

d. Count number of graduations from
smaller number to pointer: 3

GO

POINTER BETWEEN

30 AND 50

NUMBER OF
GRADUATIONS
FROM 30 TO 50

IS 4

——

5P30
POINTER

NUMBER OF GRADUATIONS
FROM 30 TO POINTER IS 3

90736

POINTER

TA 114674

Figure 28-4 (Sheet 8 of 10)
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GO

om.ri

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

SMALLER
; NUMBER

; C > oN
b. Add total value of graduations WV)

(step a) to smaller number to get
scale reading: 15+ 30= 45.

; POINTER

SELECTOR SWITCH
POSITION NUMBER
IS 10

i
c. Multiply scale reading (step b) by

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

GO
TA 114675

Figure 28-4 (Sheet 9 of 10)
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GO

9

‘e Put isolated tested part back in
circuit

e Take off both test prods from across
tested part.

e@ Put lead back on tested part.

PART NOT TESTED
BATTERY TESTED PART

\ \ \

‘A ‘NY \
—

LZ
PUTTING BACK
LEAD PUTS
TESTED PART
BACK IN CIRCUIT

Figure 28-4 (Sheet 10 of 10) |

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

|
otO- Set up multimeter

e Set selector switch to OHMS X1.

GO

SELECTOR
SWITCH

ons \ xIOK

io

© {}-

TA 114676

Figure 28-5 (Sheet 1 of 4)
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GO

i 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:

al— Te TION-—-——-
| If power to tested part is not turned
| off, multimeter will be damaged.
ant takai

e@ Turn off power to tested circuit.

_-

i oO@ Tak tested wire out of circuit.

Figure 28-5 (Sheet 2 of 4)

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

SETTING LIGHT SWITCH
MAIN LEVER TO OFF
TURNS OFF POWER TO
LIGHT CIRCUIT

f
/

SToP
LIGHT

SERVICE —
DRIVE

N
B.O.

MARKER

~ BO.
DRIVE

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

I” ' PLUG
ld

= » o
r

ox
}

»
 

@

@ze 
oy

e
s
 eo

TRAILER CONNECTING
CABLE

TA 114677
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GO

©)A,

@ Touch multimeter test probes
together.

e While touching multimeter test
probes together look at OHMS
scale. Pointer should be at 0

ADJ knob to move pointer to 0.
(zero). If it is not, turn OHMS

GO

TEST PROBES
TOUCHING

RED LEAD

BLACK LEAD

POINTER AT
0 (ZERO)

OHMS

KNOB

OFF
; x!

10 x10

reve) “ A x100
1000 XiK

ros)
ADs.

© []* ©KS ®)

TA 114678

Figure 28-5 (Sheet 3 of 4)
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GO

©)ri
@ Put multimeter leads across tested

circuit

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

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

5G)—
@ 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

@ Take off both test prods from tested
circuit.

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

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

©

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

i
| RED

LEAD

BLACK LEAD

e @ ®@(‘Le on]
e @ ®@

C. e@Me 7
eee E

TRAILER CONNECTING
CABLE

OHMS
SCALE

POINTER AT

0 (ZERO) MEANS
CIRCUIT

CONTINUITY

TA 114679

Figure 28-5 (Sheet 4 of 4)
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9 (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)—_4—
@ Set up multimeter

e Set selector switch to OHMS
X10K.

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

>I
@ Make tested circuits ready for short

test:

—— | --3
| if power to tested part is not turned |
| off, multimeter will be damaged |

TA 114680

Figure 28-6 (Sheet 1 of 5)
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GO

e@ Turn off power to tested circuit.

e Take tested wire out of circuit

GO

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

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

\
8.0.

MARKER

8.0.
DRIVF

/
STOP
LIGHT

SERVICE
DRIVE

~

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

PLUG

TRAILER CONNECTING
CABLE

TA 114681
Figure 28-6 (Sheet 2 of 5)
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GO TEST PROBES
TOUCHING

@)
@ Zero the multimeter

BLACK LEAD
@ Touch multimeter test probes

together.

POINTER
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.

GO TA 114682
Figure 28-6 (Sheet 3 of 5)

28-26



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

GO

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

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

WIRES ATTACHED TOput test probes on contacts of both
. T SAANDBwires. CONTACT y LEAD

TRAILER CONNECTOR
CABLE

GO
TA 114683

Figure 28-6 (Sheet 4 of 5)

28-27



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

GO

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

©
@ Read multimeter

e 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

circuits are sometimes shorted.
shorted. If pointer jumps or flickers,

() I
/® 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.

1900

OHMS
ADS. \oo Qa SHUNT
f ,

NOTE: MULTIMETER SHOWN
CHECKING FOR SHORT BLACK
BETWEEN TRAILER CON- LEAD
NECTOR CABLE WIRE
ATTACHED TO CONTACT
B AND GROUND

TRAILER CONNECTOR
CABLE

POINTER ALL THE WAY
TO LEFT MEANS
CIRCUITS ARE NOT
SHORTED

TA 114684

Figure 28-6 (Sheet 5 of 5)

28-28



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

MULTIMETER SIMPSON 160 TEST PROCEDURES

(GENERAL INSTRUCTIONS )

@ Check that multimeter is ready for use:

e Calibration label - Check to be
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@ Jack sockets - Open and dirt free
e Batteries - Not corroded or leaking

Put in right

BATTERIES

CALIBRATION

te AAMRY CALIBRATION SY8T!
"

ee arr: PORT VIC

7METER=

SWITCHES

TEST PRODS
@ Cables - No cuts, sharp kinks or

bad fraying
e@ Jack plugs ~ Tight on cable, prods

clean |
e@ Test prods - Tight on cable, tip free JACK PLUGS CABLES

of paint or anything that might be an
insulator

@ Switches - Work freely without
binding or scraping

TA 114685

Figure 28-7
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DC VOLTAGE TEST - To measure battery voltage, charging system
output, and voltage drops at various test
points

al aan.a Il
~

OHO »
$00 | +250mvV

250,

“* ©
10 +IV

25 Dy,

500 } :
56| OE

Qt Sle) Assww, _{ \ to 0M
@ Set up multimeter test leads: "ha

Put fack plug of black (-) test lead y

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

THIS JACK IS THE
METER CIRCUIT'S
COMMON GROUND

BLACK LEAD

h h k h iF NORMAL VALUE OF PUT RED LEAD INTO THIS
1 : VOLTAGE BEING MEASURED {JACK ON RIGHT SIDE OFwhic jac to use wnen norma {S THIS: MULTIMETER:

value of measured voltage is known
0 TO 230 MILLIVOLTS +50 vA +250mV

or unknown
230 MILLIVOLTS TO 0.8 VOLTS/+1V

0.8 TO 2 VOLTS +

2TO8 VOLTS +

8 TO 40 VOLTS +

UNKNOWN +

TA 114686

Figure 28-8 (Sheet 1 of 13)
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GO

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

@}
@ Set up multimeter switches:

Note: The 8 ADJ knob is not used
for DC voltage tests

e Set REV DIR switch to DIR

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

GO

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

) 5,000 A/ VAC

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

RED (+) TEST
LEAD SHOWN
IN + JACK

REV DIR
SWITCH\ |

IF NORMAL VALUE OF
VOLTAGE BEING SET FUNCTION/RANGE
MEASURED IN THIS: SWITCH TO:

0 TO 230 MILLIVOLTS 50 uA

230 MILLIVOLTS TO 0.8 VOLTS| 10 1V

0.8 TO 2 VOLTS 2.5

2T08 VOLTS 101V

8 TO 40 VOLTS 50 pA

UNKNOWN 50 nA

TA 114687

Figure 28-8 (Sheet 2 of 13)
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GO

e@ Set function/range switch to
setting you picked

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

(@} |
@ Put multimeter leads across (in parallel

with) circuit being measured

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

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

FUNCTION/RANGE
SWITCH SHOWN
SET TO 50 uA

NOTE: MULTIMETER
SHOWN MEASURING
+24 VOLTS DC
BATTE RY VOLTAGE

N) $000 &/ vac

+80,
1000

500 | +250mv
250

GO
TA 114688

Figure 28-8 (Sheet 3 of 13)
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7
@ 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 J

POINTER
HERE
MEANS POINTER
30 VOLTS DC HERE

MEANS POINTER
40 VOLTS DC HERE

MEANS
50 VOLTS DC

TA 114689

Figure 28-8 (Sheet 4 of 13)
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GO SPACE BETWEEN
ANY TWO LINES
EQUALS 1 VOLT

1 volt
e Each space between lines equals

io Norm
5 20 30 Me
10 4

2 ° “oo 8 25
50

10

TS 260-20-305

4 SPACES BETWEEN POINTER
AND NUMBERED LINE

NUMBERED
LINE TO —
LEFT OF a ll oe
MULTIMETER 4 20 | 30
POINTER io ‘ 6 2

Fo, ; . 28
30

BECAUSE POINTER IS NOT ad
EXACTLY 4 SPACES FROM
NUMBERED LINE TO LEFT
OF POINTER, MULTIMETER MK UMETER
READING IS BETWEEN 24 OINTER
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 114690

28-34
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GO

©) |A

@ If normal value of voltage being
measured is 2 to 8 Volts, read
multimeter as follows:

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

e Read each numbered line as
shown

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

Q 10 DC SCALE

POINTER HERE
IS 10 VOLTS DC

(FULL SCALE VOLTAGE)

POINTER
HERE

POINTER MEANS
HERE — 4 VOLTS DC

POINTER MEANS
HERE 2 VOLTS DC
MEANS
0 VOLT DC

POINTER
HERE
MEANS POINTER
6 VOLTS DC HERE

MEANS POINTER
8 VQLTS DC HERE

MEANS
10 VOLTS DC

TS 260-20-300

TA 114691

Figure 28-8 (Sheet 6 of 13)

28-35



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

GO

e Each space between lines equals
0.2 volt

ee

SPACE BETWEEN
ANY TWO LINES
EQUALS 0.2 VOLT

a)o 0 25
50

TS 260-20-301

3 SPACES BETWEEN POINTER
AND NUMBERED LINE

fe] SO
0 ne

MULTIMETER

NUMBERED POINTER
LINE TO
LEFT OF \
MULTIMETER
POINTER BECAUSE POINTER IS NOT

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

Step A

Read first numbered
line to left of
pointer.

Example: 2

@ Get multimeter reading as follows:

Step B

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

3

Step C

Multiply number
from step B by 0.2.

Step D

Add numbers
from steps A
and C.

2+0.6=
2.6 volts DC

3x0.2=0.6

‘
CO)
FN

28-36

Figure 28-8 (Sheet 7 of 13)
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GO

©
-@ If normal value of voltage being

measured is 0,8 to 2 volts, read
multimeter as follows:

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

e Read each numbered line as shown

GO

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

POINTER HERE
IS 2.6 VOLTS DC

(FULL SCALE VOLTAGE)

25 DC SCALE

POINTER
HERE
MEANS

POINTER 1 VOLT DC
HERE
MEANS

POINTER 0.5 VOLT DC
HERE
MEANS
0 VOLT DC

POINTER
HERE
MEANS
15 VOLTS DC POINTER

HERE
MEANS
2VOLTS DC POINTER

HERE
MEANS
2.6 VOLTS DC

TA 114693

Figure 28-8 (Sheet 8 of 13)
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GO SPACE BETWEEN
ANY TWO LINES
EQUALS 0.05 VOLT

0.05 volt
e@ Each space between lines equals

$
2010 4 6 40

oS, 6 8 25”

1°] sO
i¢) 8)

3 SPACES BETWEEN POINTER
AND NUMBERED LINE

Io i
\ 20

NUMBERED
LINE TO MULTIMETER
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

28-38

Figure 28-8 (Sheet 9 of 13)
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GO

@ If normal value of voltage being POINTER HERE
measured is 230 millivolts to 0.8 volts, PULL SCALE
read multimeter as follows: VOLTAGE)

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

10 DC SCALE

POINTER
HERE

POINTER MEANS
HERE 0.4 VOLT DC
MEANS

POINTER 0.2 VOLT DC
HERE
MEANS
0 VOLT DC

e@ Read each numbered line as shown

POINTER
HERE
MEANS
0.6 VOLT DC

POINTER
HERE
MEANS
0.8 VOLT DC POINTER

HERE
MEANS
1 VOLT DC

TA 114695

Figure 28-8 (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 FS,

3 SPACES BETWEEN POINTER
AND NUMBERED LINE

MULTIMETER
NUMBEREDLINE TO POINTER

LEFT OF
MULTIMETER

POINTER BECAUSE POINTER IS NOT
EXACTLY 3SPACES FROM
NUMBERED LINE TO LEFT
OF POINTER, MULTIMETER
READING IS BETWEEN 0.26
AND 0.28 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 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 114696

Figure 28-8 (Sheet 11 of 13)
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GO

(*)
@ If normal value of voltage being

measured is 0 to 230 millivolts, read asp ul ATER AES pe
multimeter as follows: (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
MILLIVOLTS

POINTER pc
HERE
MEANS

~ OVOLT DC

e Read each numbered line as shown

POINTER
HERE
MEANS 150
MILLIVOLTS
DC POINTER

HERE
MEANS 200
MILLIVOLTS
DC POINTER

HERE
MEANS 250
MILLIVOLTS
DC

GO
TA 114697

Figure 28-8 (Sheet 12 of 13)
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i

5 millivolts
e@ Each space between lines equals

|
|

Step A

Read first
numbered
line to left
of pointer.

O
r

lo
)Example:

@ 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

rdNUMBERED “A. MULTIMETER
LINE TO POINTER
LEFT OF
MULTIMETER

BECAUSE POINTER IS NOT
POINTER EXACTLY 3 SPACES FROM

NUMBERED LINE TO LEFT
OF POINTER, MULTIMETER
READING IS BETWEEN 65
AND 70 MILLIVOLTS DC

Step C Step D

Mul tiply Add numbers
number from steps
from A and C.
step B
by 5

3x5=15 50+ 15 =
65 millivolts DC

@—_I
@ Make circuit normal again.

@ Take both test prods off
measured circuit

BY

TA 114698

Figure 28-8 (Sheet 13 of 13)
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2 (ac VOLTAGE TEST - To measure van input and operating voltages)

@)
@ Set Up Multimeter As Follows:

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

@ Set function/range switch to 250 VAC

e@ Set REV DIR switch to DIR

Note: The S2 ADJ knob is not used
for DC voltage tests

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

e 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

v ;}av & : fv)

/ Simpson 160 \ 282°evergn eon 1
wet a a ee - name

20,000 A/VOC 'S) 3,000 As VAC

~ +30n 8
1000=| *260mv LEAD

REV DIR
SWITCH

FUNCTION/RANGE
SWITCH

TA 114699

Figure 28-9 (Sheet 1 of 4)
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i

GO

@)Ney
@ Put multimeter lead across (in parallel

with) circuit being measured

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.

@ 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

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

28-44

GO

GROUND
LEAD

VAN WIRING
HARNESS

Figure 28-9 (Sheet 2 of 4)

RED
LEAD

CIRCUIT 650
LEAD

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

25 AC SCALE

20 30

4 6 ao.

POINTER HERE IS
250 VOLTS AC
(FULL SCALE VOLTAGE)

TA 114700
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TM 9-2320-209-20-2-2

POINTER
HERE
MEANS

POINTER 250 VOLTS AC
HERE
MEANS

POINTERHERE 200 VOLTS AC

MEANS
150 VOLTS AC

@ Read each numbered line as
shown

e@ Each space between lines
equals 5 volts

GO

Figure 28-9 (Sheet 3 of

POINTER
HERE
MEANS roe
OVOLTAC HERMEANS ecne

50 VOLTS AC ae anc

100 VOLTS AC

10 15
20 30

10 4 6 20
40

25
50

SPACE BETWEEN ANY
TWO LINES EQUALS 5 VOLTS

TA 114701
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GO

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

10 18

5 20 30

0 a “o
Q% 4 8 a”

0 10

”

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

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 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

@—I
~~?

@ Make circuit normal again

e@ Take both test prods off
measured circuit

TA 114702

Figure 28-9 (Sheet 4 of 4)
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3

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

1) if@)
@ 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 receptacle

@ Put jack plug of red test lead into
+ jack

REV OIR BLACK TESTSWITCH EAD
LEA RED TEST

FUNCTION/RANGE LEAD
SWITCH

NOTE

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

2

@ Make tested part ready for resistance
test

GO TA 114703

Figure 28-10 (Sheet 1 of 10)
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GO

CAUTION - — — —4

If power to tested part is not !li
| turned off, multimeter will be
| fomages
L_

PART NOT TESTED
BATTERY TESTED PART

TN
e@ Turn off power to tested part ~~

SWITCH

NOTE: OPENING SWITCH
TURNS OFF POWER
TO TESTED PART,

| j

PART NOT TESTED
BATTERY TESTED PART

@ Take off one lead from tested part \

er (\
/ LEAD

SWITCH
NOTE: TAKING OFF ONE

LEAD TAKES TESTED
PART OUT OF
CIRCUIT,

GO
TA 114704

Figure 28-10 (Sheet 2o0f 10)
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TEST PROBES
TOUCHING

RED LEAD

GO

() |
/

@ Zero the multimeter:
BLACK LEAD

@ 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 $2 ADJ knob to move pointer to |

| Simpson 160 \ Bese |

92 ADJ KNOB

GO
TA 114705

Figure 28-10 (Sheet 3 of 10)
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NOTE: MULTIMETERGO
SHOWN MEASURING
RESISTANCE OF A
COLD START RESISTOR.

N) 300 a vac i

fe)
(eo)

BLACK
LEAD

4 )
@ Put multimeter leads across tested part

@ Put one test prod on one terminal
of tested part RED LEAD

@ Put other test prod on other terminal
of tested part

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

GO |
TA 114706

Figure 28-10 (Sheet 4 of 10)
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GO

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

POINTER IN THIS
AREA NOT AS
ACCURATE AS
CENTER AREA

OHMS
SCALE

ra

POINTER IN THIS
AREA NOT AS
ACCURATE AS
CENTER AREA

@ 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.

@ 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

WHEN POINTER IS
IN THIS AREA READING
IS MOST ACCURATE

20,000 &/vbC ) BPOO A/ Vac

+80,
1000

300 | +280ev

280

80 &

ONLY THESE
SWITCH
POSITIONS USED
FOR RESISTANCE
MEASUREMENTS

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

TA 114707

Figure 28-10 (Sheet 5 of 10)
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kn
eee hd

2)

h knob to right ti]

entered position
aw

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

GO

20,000 asvoc Ss 8900 B/ vac

~ +

=H, ©7).9REY aAA aAA 2A{ re = eed | Tarwrne

a y 280 250,
| oc Pr 50 A ©

10 I's) | iV
—_ tv
Om 4

(2.5 23

(10K 00) rs
=— IK 280 |
——Tin ma
=} 160 @ wolo 10 |

O@ amsfan) Ls '

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

CENTER
AREA

LEFT 4

/
READ RESISTANCE READ RESISTANCE
MORE THEN LESS THAN
1,000,000 OHMS 10 OHMS HERE
HERE

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

TA 114708

Figure 28-10 (Sheet 6 of 10)
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GO

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

. POINTEa. Look at ohms scale and see which ON LINE
numbered line pointer is on: 50 50

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

c. Multiply number from step a by
number from step b to get

20,000 N/voC

REV fm ©
500

y 250
PA 30

fi9

S
5,000 2/VvaCc

© <
+50uA

500 | +250mv

250,

sO AC

10

25

+

W

multimeter reading: 50 X 10 = 500 | soo)ohms It =
le ; 00”ie ° | ©

DADS ,; COm

N . _
»

FUNCTION/RANGE
SWITCH POSITION
NUMBER IS 10

GO
TA 114709

Figure 28-10 (Sheet 7 of 10)
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GO

: 0 a
100= 200. Stade

7 +

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

POINTER
a. Look at ohms scale and see which BETWEEN

50 AND 100two numbers the pointer is between.
Subtract smaller number from larger
number to get span: 100 - 50 = 50

NUMBER OF GRADUATIONS
FROM 50 TO 1001S 5

b. Count number of graduations from
f

smaller number to larger number: 5 100

50

i POINTER

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

NUMBER OF GRADUATIONS
FROM 50 TO POINTER IS 2

d. Count number of graduations from \00 ae sp
1, 1 ij

smaller number to pointer: 2 \

POINTER

GO
TA 114710

Figure 28-10 (Sheet 8 of 10)
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GO

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

2x 10 =20

f, Add total value of graduations (step e)
to smaller number to get scale reading:

20 + 50 = 70

TM 2320-209-20-2-2

SMALLER
NUMBER

\
50

|to
)

Eo 1 j

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

IN | In IAD wl mae
UX IU— VU OnMS

GO

Figure 28-10 (Sheet 9 of 10)

POINTER

20,000 a/voC S 5,000 Q/ VAC

+50pA

1000 ©) @ 1000 | O
REV 500 $00 | +250mv
a y 280 a 250,
= |) oc SO 30 AC (©)
= BA

19 io sivpin | |
(2.8 2s J

—> ~) +
| ik 250

1" 100 r ) 100 ©

— =

DADS Ps ° com

FUNCTION/RANGE
SWITCH POSITION
NUMBE s

)

77
)

ul
e >

mW

TA 114711
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PART NOT TESTED
BATTERY TESTED PART

\

© TAL \ \
@ Put tested part back in circuit —

@ Take off both test prods from across —7
tested part

@ Put lead back on tested part .

PUTTING BACK
LEAD PUTS TESTED
PART BACK IN
CIRCUIT

Figure 28-10 (Sheet 10 of 10)

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

/e $000 O/ Vac
Set up mulitimeter

*50na

@ Set REV DIR switch to DIR ol

@ Set function/range switch to RX] ° | "

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

@ Put jack plug of red (+) test lead —! J ZN
into + jack >

REV DIR BLACK TEST
SWITCH LEAD

RED TEST
FUNCTION/RANGE LEAD
SWITCH

GO TA 114712

Figure 28-11 (Sheet 1 of 6)
28-56



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

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

—-CAUTION —-—- — —TM SETTING LIGHT SWITCH MAIN
LEVER TO OFF TURNS OFF

| If power to tested circuit is not turned off, | POWER TO LIGHT CIRCUITS.
j multimeter will be damaged. |
Reman, ae so — De ee

/
STOP
LIGHT

SERVICE —
DRIVE

\
8.0.

MARKER

TM 60.
DRIVE

@ Turn off power to tested circuit

TA 114713

Figure 28-11 (Sheet 2of 6)
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GO

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

©
@ Zero the multimeter

@ Touch multimeter test probes
together

28-58

TRAILER CONNECTING
CABLE

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

TEST PROBES
TOUCHING

BLACK LEAD

TA 114714

Figure 28-11 (Sheet 3 of 6)
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e While touching multimeter test Sienpson 160 \ s:Bssprobes together look at ohms scale. _f ———
Pointer should be at O (zero). It it S
is not, turn §2 ADJ knob to move
pointer to 0

GO

TA 114715

Figure 28-11 (Sheet 4 of 6)
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GO

( 4 }
a e a@ 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
'

GO

».

5,000 R/ VAC |
) i

}
+50na ¢

1000 )
500 | .25dmv
250

BLACK LEAD

RED LEAD

TRAILER CONNECTING
CABLE

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

os POINTER AT °
0 (ZERO) MEANS
CIRCUIT
CONTINUITY

OHMS
SCALE

TA 114716

Figure 28-11 (Sheet 5 of 6)
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GO

OQ7
@ 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 28-11 (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 f

et C4 ‘ >

oN a
— 20,000 R/voc 5,000 its vac

] S +5068
J 

© © °°) © ||RED TEST
. 300 | 4250mv

@ Set up multimeter ey]! 250) LEAD
: 

: ‘ "0 ©e@ Set REV DIR switch to DIR | LS "| :
e Set function/range switch to RX10K . ‘|

@ Put jack plug of black (-) test lead aN 0 |
* ae MONA * wal, ' 1 |
into COM - jack _ —- Y

@ Put jack plug of red (+) test lead REV DIA
into + jack SWITCH BLACK TEST

LEAD
| f

FUNCTION/RANGE
SWITCH

GO

TA 114717

Figure 28-12 (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

7
@ Make tested circuit ready for short test

cc —-CAUTION -—-—- —— 7

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

SETTING LIGHT SWITCH MAINLL — J LEVER TO OFF TURNS OFF
POWER TO LIGHT CIRCUITS.

\
8.0.

MARKER

B.0.
ORIVE

/
STOP
LIGHT

SERVICE —
DRIVE

~~

@ Turn off power to tested circuit

GO
TA 114718

Figure 28-12 (Sheet 2 of 7)
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GO

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

(2) | RED LEAD
@ Zero the multimeter

e@ Touch multimeter test probes
together

BLACK LEAD

TA 114719

Figure 28-12 (Sheet 3 of 7)
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GO

POINTER AT

pointer to 0

e While touching multimeter test
probes together look at ohms scale.
Pointer should be at 0 (zero). If it
is not, turn 22 ADJ knob to move

Figure 28-12 (Sheet 4 of 7)

/
20,000 O/ VOC

O
©

Simpoon 160
$000 84 VAC

O

reer Basvo
ENON

<= fy

+5048

1900 O

500 | 42$0mv

aso

50 AC ©)
10 +i¥

TA 114720
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GO

A

Oevac

+50pA

1000

~800 | «250mv

“250,

-5O AC

4©) @ Put multimeter leads across tested
circuits BLACK LEAD

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

RED LEAD

TRAILER CONNECTING
CABLE

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

GO

TA 114721

Figure 28-12 (Sheet 5 of 7)
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GO

»

a/ VAC

+50uA
1000 @
-500 1 +250mv

- 250

~$0 AC

“10 | +
~2@5

RED LEAD

@ 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.

GO

TA 114722

Figure 28-12 (Sheet 6o0f 7)
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GC)
ae

@ Read multimeter

e@ 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

©
Put tested circuit back in operation

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

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

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

3 200 10 )

4 20 id

% HIG

+

b
s
 4

OHMS
SCALE

POINTER ALL THE WAY TO
LEFT MEANS CIRCUITS ARE
NOT SHORTED

TA 114723.

Figure 28-12 (Sheet 7 of 7)
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MULTIMETER TS-352B/U TEST PROCEDURES

(c ENERAL INSTRUCTIONS. )
NL /

seaaaaaaagnnnmneny

@ Check that multimeter is ready to 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
Lames oe om me
Traying-

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,

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

28-68

SWITCHES \

CALIBRATION

/ METER

(ACC
VFA IN

df’ SOCKETS

TEST
PRODS

ALLIGATO
CLIPS

Figure 28-13

BATTERIES

R JACK
PLUGS

TA 114724
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DC Ve OLTAGE TEST - To measure battery voltage, charging system output,
and voltage drops at various test points

FUNCTION SWITCH

i f J

)

\ye 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 /
Yno
YUN:

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

-_
EEEV iw

BLACK
LEAD

THIS JACK
IS THE METER

© CIRCUIT COMMON
rs iO Vv GROUND

50 V

S

© p—
500 Vv

GO

©

TA 114725

Figure 28-14 (Sheet 1 of 9)
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GO

2 )
ve Set up red test lead

Note: The highest truck DC voltage
that is measured is about 28 THE JACK USED IS
volts. Therefore, the multimeter FEIN THE OOH GHER
red (+) lead is never put into the YOU WANT TO MEASURE
250V, 500V, and 1000V jacks UN

@ See table to find out which jack to = — + =
e RMAL VALU F UTR LEAD INT

put red (+) lead into. Table shows VOLTAGE BEING MEASURED | THIS JACK ON RIGHT
which jack to use when normal value IS THIS: SIDE OF MULTIMETER:
of measured voltage is known or 070 2 VOLTS 2.5V
unknown. 2 TO 8 VOLTS 10V

8 TO 40 VOLTS 50V

UNKNOWN 50V

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

c
e@ 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

RED (+) TEST
LEAD SHOWN
IN 50V JACK

NOTE

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

GO TA 114726

Figure 28-14 (Sheet 2o0f 9)
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GO

NOTE: MULTIMETER SHOWN
MEASURING +24 VOLTS

BLACK DC BATTERY VOLTAGE.

LEAD

3 ra 3 3 s_\t- |
. , 8 be.)@ Put multimeter leads across (in parallel ei = — SYS =

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 .

1.5() ;J, 3
@ !f multimeter red test lead is on 50V 6

jack, read multimeter as follows v8 <5 9lack, F fimeter as tollow oF 8%, 5 DCSCALE-—“3S> “¢
e Use 5DC scale. Full scale voltage is

50 volts DC POINTER HERE
IS 50 VOLTS DC

y (FULL SCALE VOLTAGE)

GO TA 114727
Figure 28-14 (Sheet 3 of 9)
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GO

POINTER HERE
MEANS 0 VOLTS DC

POINTER HERE
/ MEANS 10 VOLTS DC

POINTER HERE
MEANS 20 VOLTS DC

@ Read each numbered line as shown

POINTER HERE
MEANS 30 VOLTS DC

POINTER HERE
MEANS 40 VOLTS DC

SPACE BETWEEN
ANY TWO LINES
EQUALS 1 VOLT

e@ Each space between lines equals
T volt

AA
 

ee
e

GO
TA 114728

Figure 28-14 (Sheet 4 of 9)
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GO

4 SPACES BETWEEN
POINTER AND
NUMBERED LINE

NUMBERED
LINE TO MULTIMETER
LEFT OF POINTER

MULTI-
METER
POINTER

BECAUSE POINTER IS NOT EXACTLY 4
SPACES FROM NUMBERED LINE TO LEFT
OF POINTER, MULTIMETER READING IS

e Get multimeter reading as follows BETWEEN 24 AND 25 VOLTS DC

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 andB.
number by 10, numbered line to left of

pointer.

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

5
a

@ If multimeter red test lead is in 10 V
jack, read multimeter as follows

oF 8g 10 DC SCALE $

POINTER HERE IS

e@ Use 10 DC scale. Full scale voltage 10 VOLTS DC
is 10 volts DC (FULL SCALE VOLTAGE)

GO
TA 114729

Figure 28-14 (Sheet 5 of 9)
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GO

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 DC

POINTER HERE
MEANS 4 VOLTS DC

POINTER HERE
MEANS 6 VOLTS DC

POINTER HERE
MEANS 8 VOLTS DC

POINTER HERE
MEANS 10 VOLTS DC

SPACE BETWEEN
ANY TWO LINES
EQUALS 0.2 VOLT

TA 114730

Figure 28-14 (Sheet 6 of 9)
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e@ Get multimeter reading as follows:

Step A Step B

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

3 SPACES BETWEEN
POINTER AND
NUMBERED LINE

MULTIMETER “2
POINTER

NUMBERED
LINE TO
LEFT OF
MULTI-
METER
POINTER

BECAUSE POINTER IS NOT EXACTLY
CDAMre COMNAA AILIRADC DEN 1 INE TH 1 Cer
VSPA LO DNV NWIVIDE MLL LINE FU LE

OF POINTER, MULTIMETER READING IS
BETWEEN 2.6 AND 2.8 VOLTS DC

Step C

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

Read first numbered line
to left of pointer.

Add the numbers from steps
A and B.

Example 2 + 0.2x3=0.6 = 2.4volts DC

_— 4 15
any Po,

; ‘s 2
@ If multimeter red test lead is in 50V of “so, 5 DC SCALE—————-»" ©

jack, read multimeter as follows:

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

/
POINTER HERE IS

50 VOLTS DC
(FULL SCALE VOLTAGE)

GO

Figure 28-14 (Sheet 7 of 9)

TA 114731
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GO

POINTER HERE
MEANS 0 VOLTS DC

POINTER HERE
| MEANS 0.5 VOLTS DC

POINTER HERE
MEANS 1.0 VOLTS DC

e@ Read each numbered line as shown

SPACE BETWEEN
ANY TWO LINES

oe SS %
a

POINTER HERE
MEANS 1.5 VOLTS DC

POINTER HERE
MEANS 2.0 VOLTS DC

POINTER HERE
MEANS 2.5 VOLTS DC

EQUALS 0.05 VOLT

e Each space between lines equals 0.05
volt

| TA 114732

Figure 28-14 (Sheet 6 of 9)
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TTM 9-2320-209-20-2-2

3SPACES 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

Read first numbered line
to left of pointer.

Example: 0.5 +

Step B Step C

Add the numbers from steps
A and B.

Count number of spaces
between pointer and first
numbered line to left of
pointer. -Multiply
number of spaces by
0.05.

0.05x3=0.15 = 0.65 volts DC

@ Make circuit normal again

e@ Take both test prods off
measured circuit

TA 114733

Figure 28-14 (Sheet 9 of 9)
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2 (ac VOLTAGE TEST - To measure van input and operating )
KY voltages . /

1000
aQ7voc DC

CURRENT
DIRECT y~ >

LJ 20000 Ac

@ Set up multimeter as follows

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

e Set FUNCTION switch to AC VOLTS

+AC

a0
THIS JACK IS
THE METER CIRCUIT'S
COMMON GROUND

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

| 50 Vv
e 250 V

500 V

GO
TA 114734

Figure 28-15 (Sheet 1 of 5)
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§

tO stsO |
CURRENT

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

@ Put jack plug of red test lead into XX 1000 OHMSfrervoracoc
2.5V

jacks

RED TEST
| LEAD IN

250V JACK

NOTE

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

GO TA 114735

Figure 28-15 (Sheet 2 of 5)
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(>

GO

Uy
ne

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

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 fo 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

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

(3)
Nee

@ Read multimeter

e Use 2.5 AC scale. Full scale
voltage is 250 volts AC

28-80

GO

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

BLACK
LEAD

GROUND
LEAD

RED
LEAD

CIRCUIT 650
LEAD

VAN WIRING
HARNESS

1g1 9

ev 4 6 ¢ aan
‘ & 25 4

v 8 cs c+

8s a5 DC SCALE ——
POINTER HERE

IS 250 VOLTS AC
(FULL SCALE VOLTAGE)

TA 114736

Figure 28-15 (Sheet 3 of 5)



e@ Read each numbered line as shown

e@ Each space between lines equals
5 volts

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

POINTER HERE
MEANS 0 VOLTS AC

POINTER HERE
MEANS 50 VOLTS AC

POINTER HERE
MEANS 100 VOLTS AC

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

TA 114737

Figure 28-15 (Sheet 4 of 5)
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GO

3 SPACES BETWEEN
POINTER AND
NUMBERED LINE

NUMBERED
LINE TO
LEFT OF
MULTI-
METER
POINTER

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

POINTER

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. Multiply between pointer and A and B.
number by 100. first numbered line to

left of pointer.
Multiply number of
spaces by 5.

Example: 1x 100=100 + 5x3=15 115 volts AC

©
@ Make circuit normal again

@ Take both test prods off
measured circuit

TA 114738

Figure 28-15 (Sheet 5 of 5)
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RESISTANCE TEST - To measure resistance of cold start resistors,
temperature sending unit, and blower motor
resistor

FUNCTION SWITCH

1 20000
J] Q/VDC

REV.

@ Set up multimeter

@ Set FUNCTION switch to OHMS S
FUNCTION

\ ——S oe

RANGE SWITCH

@ Set range switch to RX10000

GO TA 114739

Figure 28-16 (Sheet 1 of 10)
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GO

I
 

=

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

aALTIMETER MES R/U
wa OO

peniriens Mails ee Pals

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

m
TM

~,

NOTE

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

@)-
| @ Make tested part ready for resistance

test

J

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

aon ae —--——— ~_

GO TA 114740

— — # — —cAUuTION— — —[~ .

|

Lo

Figure 28-16 (Sheet 2 of 10)
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GO

PART NOT TESTED
BATTERY TESTED PARTa

@ Turn off power to tested part \ X I X ]
+

a 3 8

_T

SWITCH

NOTE: OPENING SWITCH
TURNS OFF POWER
TO TESTED PART.

[- |
PART NOT TESTED

BATTERY TESTED PART
\ \peeemee

neerer 
ee

e@ Take off one lead from tested
part iF “

1 _|

/ fm [a
i WUE:

GO
TA 11474]

Figure 28-16 (Sheet 3 of 10)
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GO

INN
POINTER AT
0 (ZERO)

a

OHMS SCALE

‘S)

a,©
@ Zero the multimeter

e@ Touch multimeter test probes
TEST PROBES

together TOUCHING
RED LEAD

BLACK LEAD

tle ~Y

((—s ® o om)
Comme TD WULTIPLIER GT ak-315 BU

Athig wo Cm 4

239K) cot ATE SS SET Fas apace it

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 Q.

MULTINETER MES
cot hh Daag oer ‘Sis

OHMS

ZERO ADJ
GO

TA 114742

Figure 28-16 (Sheet 4 of 10)
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NOTE: MULTIMETER SHOWN
MEASURING RESISTANCE OF
A COLD START RESISTOR

weo_|
@ Put multimeter leads across tested part

@ Put one test prod on one terminal
of tested part

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

=

BLACK
LEAD

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

> } a
st RESISTOR UNDER TEST

@ Get the most accurate multimeter OHMS
reading as follows

: 60 30 20
Note: The closer the multimeter Snr en rae lopointer is to the center of the Pop. a ee eae POINTER IS

OHMS scale, the more accurate IN THIS AREA,
. READING IS

the reading PL MOST ACCURATE

@ Note position of pointer on OHMS
scale. Turn range switch knob to
left while looking at pointer. Try {to find range switch knob position POINTER IN THIS od IN THIS
that gives most centered pointer AREA NOT AS AREA NOT AS
nncitian ACCURATE AS ACCURATE AS
posinon 

CENTER AREA CENTER AREA

GO TA 114743

Figure 28-16 (Sheet 5 of 10)
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GO

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

28-88

GO

ONLY THESE RANGE
SWITCH POSITIONS USED
FOR RESISTANCE
MEASUREMENTS

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

Rxlooo

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

Figure 28-16 (Sheet 6 of 10)
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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
RAIAbar In mact rantaracd nacitian
Pewee AUP HILO! VOC iow PMVerliwai

6@)-
@ 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

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

CENTER AREA
READ RESISTANCE

FROM 10 OHMS
TO 1,000,000 OHM

HERE /

NY a7
LEFT AREA |RIGHT AREA
READ RESISTANCE READ RESISTANCE

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

HERE

OHMS

30 20

POINTER ON
LINE 50

RANGE SWITCH
POSITION NUMBER
Is 10

Figure 28-16 (Sheet 7 of 10)
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GO

| NUMBER TO NUMBER TO
’) LEFT OF RIGHT OF

i : POINTE@ If pointer falls between numbered lines POINTER OINTER
read multimeter as follows OHMS

a. Look at OHMS scale and note the
numbers to left and right of pointer:
30 and 20

b. Subtract lower number from higher
number:
30 - 20 = 10 NN

POINTER

NUMBER OF GRADUATIONS FROM
LOWER NUMBER TO HIGHER NUMBER
iS 10

c. Count number of graduations from
lower number to higher number.
(If pointer is to left of number 50,
count only the longer graduations ): | |
10

| POINTER
GO TA 114746

Figure 28-16 (Sheet 8 of 10)
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d. Divide number from step b by number
of graduations counted from step c:
10+ 10=1]

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

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

NUMBER OF GRADUATIONS
FROM LOWER NUMBER TO

POINTER IS 3

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

g. Add answer from step f to lower
number to get scale reading:
3 + 20 = 23 Voit |

cacy
VV

Figure 28-16 (Sheet 9 of 10)

sS

conren7"|

LOWER NUMBER

N\
Sy

~

POINTER

TA 114747
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GO

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

©) @ Put tested part back in circuit:

e@ Take off both test prods from across
tested part

e@ Put lead back on tested part

28-92

RANGE SWITCH
POSITION NUMBER
1S 10

[
f RxlO0O0

Rx0 Rxlooo

Rx ~

250
MICRO A

2.5 MA.

PART NOT TESTED
BATTERY TESTED PART

———ea_¢@

PUTTING BACK LEAD v4
PUTS TESTED PART

BACK IN CIRCUIT

TA 114748

Figure 28-16 (Sheet 10 of 10)
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Test

4
CONTINUITY TEST - To check for breaks in a circuit, such as

switch, lamp or electrical cable circuits

FUNCTION SWITCH

1000
2/V0C

DIRECT

pooce
2/VOC

REV.@ Set up multimeter

e Set FUNCTION switch to OHMS Ss

FUNCTION

8 oF

RANGE SWITCH

250
MICRO A

2.5 MA.
@ Set range switch to RX].

10 MA. 50 MA.

aS

TA 114749

Figure 28-17 (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

|
|
|
L

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

@ Turn off power to tested circuit

28-94

GO

CAUTION =~ ————4

MATER ELT MIS BY
the + oS

pea Mer it 3vr ak Sa

WATINETER WE § H/U
MO Sent

S cibbiihet Acdaitiiesd

BLACK TEST -
LEAD =

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

\
B.0.

MARKER

TM po.
DRIVE

/
STOP
LIGHT

SERVICE -”
ORIVE

TA 114750

Figure 28-17 (Sheet 2 of 6)
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GO

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

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

TRAILER CONNECTING

is) .

CABLE

PLUG PLUG

TEST PROBES
TOUCHING

| RED LEAD

@)
@ Zero the multimeter

e Touch multimeter test probes
together
| BLACK LEAD

GO TA 114751

Figure 28-17 (Sheet 3 of 6)
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GO

NN
POINTER AT

OHMS O (ZERO)
Ne”

OHMS SCALE

ae,
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

MOLTLEE HT aE-AS
eae ad AR Tha

WoC ACS HD
arabe” ae hh

OHMS
ZERO ADJ

G O TA 114752

Figure 28-17 (Sheet 4 of 6)
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GO

HOOD VOTS Oe

Me TPLER £17 WE a5 B7u .wea we ooo ©)
EL OR Goa Sez

PES, 31 *

y,

4

a
@ Put multimeter leads across tested

circuit

e Put test prod of black lead (-) on RED LEAD fe" ;
One contact of tested circuit 2. Cas PTL

e Put test prod of red lead (+) on lke SL, 6
other contact of tested circuit a, (wi.

Zi eae ne SE
9) 4 Cast GaUED pon Nal /Fpecvion 6 OMe se

os en —\ \— 4,

BLACK LEAD

TRAILER CONNECTING
CABLE

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

GO TA 114753

Figure 28-17 (Sheet 5 of 6)
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GO

o—
@ Read multimeter

e@ 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
a loose connection

~ae |©); Put tested circuit back in operation
@ Take off both test prods from contacts

of tested circuit
@ Put back any plugs or other parts

previously removed to test continuity

POINTER AT 0 (ZERO)
MEANS CIRCUIT CONTINUITY

49 iy

©

B ay ;
Pt Hi

A ?1, , °
2a s 2

$
fn

oe ‘y

eTM,

\\ " %

PALE

Figure 28-17 (Sheet 6 of 6)

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

vor
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

O I
/e Set up multimeter

e@ Set FUNCTION switch to OHMS
c

“

GO

FUNCTI ON SWITCH

(Gen: >
TA 114754

Figure 28-18 (Sheet 1 of 8)
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GO

RANGE SWITCH

XL

REI Sr
Y

250
e@ Set range switch to RX10000 MICRO A

2.5 MA.

10 MA.

REDTEST |
LEAD

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

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

WULTIMETER MES 70
iss ee SoyMee,

Anat?’ -aStROMENT Coy.contend cats ste Lads

5

BLACK TEST
LEAD

GO
TA 114755

Figure 28-18 (Sheet 2 of 8)
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i OTE
Nw i- uTM

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

p-— ——S CAUTION — — —
1

| If power to tested circuits is not SETTING LIGHT SWITCH MAIN

“|

|

1 turned off, multimeter will be l rower OEE enNS OFF
| damaged ,

odLi

\ /
B.0. STOP

MARKEA LIGHT

TM~ Bo. SERVICE —
ORIVF DRIVE

e Turn off power to tested circuit

GO
TA 114756

Figure 28-18 (Sheet 3 of 8)
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GO

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

A

TRAILER CONNECTING
CABLE

PLUG PLUG

@ Zero the multimeter:

3 TEST PROBES
J TOUCHING

| RED LEAD

@ Touch multimeter test probes
together

| BLACK LEAD

GO
TA 114757

Figure 28-18 (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

28-102

GO

\\
OHMS POINTER AT

0 (ZERO)

OHMS SCALE

S
9 YY

aaa
see OC

cot REET Pees

WUEMETER WE § H/U
+E ee

MPLS HTM

OHMS
ZERO ADJ

TA 114758

Figure 28-18 (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

TTM 9-2320-209-20-2-2

WOLTIPLIER AIT Mn-815 B/G
see, 2

Eeideies’ Midigik en

WOLTINETER ME 9 HU y
ee, Oe

ol N TE le

BLACK LEAD

TRAILER CONNECTING

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

TA 114759

Figure 28-18 (Sheet 6 of 8)
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GO

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

28-104

TRAILER CONNECTING
CABLE

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

TA 114760

Figure 28-18 (Sheet 7 of 8)
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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

re | ~right over 0 (Zero) , circuits are
shorted. If pointer jumps or
flickers, circuits are sometimes
shorted

(>
)

@ Put tested circuit back in operation

Take off both test prods from
contacts of tested circuit and from
ground
Put back any plugs or other parts

ramnavacd tr tact formrs mt te ely,svy 5 DGiiwvus fF IGolprevicou

shorts

Figure 28-18 (Sheet 8 of 8)

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

OHMS

8

3 8

POINTER ALL THE
WAY TO LEFT
MEANS CIRCUITS ARE
Ree Ae

\ NOT SHORTED

\

TA 114761

28-105/(28-106 blank)
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CHAPTER 29

OPERATING AND PRELIMINARY PROCEDURES

29-1. 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.

29-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

29-1
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PRELIMINARY PROCEDURES

GENERAL INFORMATION )

NOTE

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

ef.
i

ances kn Mehta -l an LINITT\CE nnelbtannmust pe 1irfea TO UNLOCK position

To activate brake lights (service or
blackout) air pressure in system must be up

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

Readings here indicate
a dead battery. Could
be undercharged, a
short in electrical
system or battery is worn
out or defective

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 NORMAL READING
start engine)

The hattar NS
\The battery in 

Ml
in ex

View (
A Reading here indicates

Start engine and run at 1200 RPM. See \ © © that battery is nearly
view B I

worn out

Engine running at 1200 Engine running at maximum
RPM for several minutes, charging speed long enough
and pointer rests in this With all electrical units to charge battery, with all
area, means battery is off, run engine to maximum] | electrical units turned on,
not charging. Refer to charging rate. If voltage pointer should stay in green
generator (alternator) regulator is properly set, section. If not, voltage
system. Refer to pointer will fall in top regulator is set too low,
troubleshooting index. half of green section or battery is worn out

D Overcharge section.
Readings here show \\h Check for maladjusted
battery was recently or defective voltage
charged at high rate ® @® o° © regulator. Refer to
(overcharged) , troubleshooting index.

TA 114762

Figure 29-1
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CHAPTER 30

ELECTRICAL SYSTEM CHECKOUT PROCEDURES

30-1. 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.

30-1
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INDICATOR GAGE CHECKOUT

CHECK INDICATOR GAGE )

@ Park truck

e Refer to TM 9-2320-209-10

@ Check that battery-generator indicator
works

e@ Set ACCESSORY switch to ON
e@ Look at battery~generator

indicator. Pointer should be at
mid yellow and low green

Is battery-generator indicator OK? POINTER

BATTERY
GENERATOR
INDICATOR

GO
TA 114763

Figure 30-1 (Sheet 1 of 6)
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@ Troubleshoot indicator gage subsystem

@ Set ACCESSORY switch to OFF
e Troubleshoot indicator gage

subsystem. Refer to troubleshooting
index for electrical system

@ Check that battery-generator indicator GREEN
shows voltage output BATTERY

GENERATOR
e Start engine. Refer to INDICATOR

TM 9=2320-209-10
@ Look at battery~generator

indicator. Pointer should be in
green area

POINTER

Is battery-generator indicator OK ?

GO
TA 114764

Figure 30-1 (Sheet 2 of6)
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GO

@ Troubleshooting indicator gage subsystem

@ Stop engine. Refer to
TM 9~2320-209- 10

e Troubleshoot indicator gage
subsystem, Refer to fault
symptom index for electrical
system

@ Check that oil pressure gage works

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

Is of OK?oi! pressure gage OIL PRESSURE
GAGE

GO
TA 114765

Figure 30-1 (Sheet 3 of 6)
30-4



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

GO

@ Troubleshoot oil pressure gage

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

e@ 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

e e VP)Is indicator gage OK* FUEL LEVEL
INDICATOR
GAGE

GO
TA 114766

Figure 30-1 (Sheet 4 of 6) 30-5
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GO

(ves) (Wo) @ Troubleshoot fuel level gage subsystem

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

@ Troubleshoot fuel level indicator
gage subsystem. Refer to fault
symptom index for electrical
system

160 200

. \ | / /
@ Look at temperature gage. Pointer

should be between 160°F and 180°F \ \ “yy
when engine is warmed up

@ Check that temperature gage works

TEMP, °F

Is temperature gage OK ?
a / ame

TI TEMPERATURE
GAGE

GO
TA 114767

Figure 30-1 (Sheet 5 of 6)
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@ Troubleshoot temperature gage

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

@ Troubleshoot temperature gage.
Refer to fault symptom index
for electrical system

@ Indicator gage subsystem checks out
OK.

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

Figure 30-1 (Sheet 6 of 6)
TA 114768
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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 9-2320-209-10 to see which
lights go on for each position of light
switch levers

@ Park truck

e Refer to TM 9-2320-209-10

2

@ Check if all lights work

SOLDIER A @ Move light switch
levers to lights being
tested

@ Tell Soldier B which
lights are being tested

SOLDIER B e@ Look at each light
being tested

@ Write down if light
works or not

Do all lights work?

GO

Figure 30-2 (Sheet 1 of 2)

LIGHTING CHECKOUT

TA 114769
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@ Set light switch levers to OFF

e@ Refer to fault symptom index for
electrical system

@ Checkout of lighting subsystem
completed

e Set light switch levers to OFF

TA 114770

Figure 30-2 (Sheet 2 of 2) 30-9
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DIRECTIONAL SIGNAL CHECKOUT

CHECK CONTROL ASSEMBLY
DIRECTIONAL SIGNAL

NOTE

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

@ Park truck

e Refer to TM 9-2320-209-10

TA 114771
GO

Figure 30-3 (Sheet 1 of 5)
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@ Check that hazard warning lights work

SOLDIERA e Set light switch main
lever to STOPLIGHT
Set turn signal control
arm to hazard warning
position
Check that turn signal
control lamp flashes
1 to 2 times per second

SOLDIER B e

SOLDIER A e

SOLDIER B e

Check that two front
signal lamps and two
rear signal lamps flash
together at 1 to 2 times
per second
Step on brake pedal
and hold it down
Check that turn signal
control arm lamp flashes
1 to 2 time per second
While Soldier A holds
down brake pedal
check that rear turn
signal lamps flash
1 to 2 times per
second

Do hazard warning lamps checkout OK?

GO

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

LIGHT
SWITCH

TURN SIGNAL
CONTROL LEVER

BRAKE PEDAL

SOME

FRONT SIGNAL
LIGHTS

REAR SIGNAL
LIGHTS

TA 114772

Figure 30-3 (Sheet 2 of 5)
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GO

@ Troubleshoot control assembly
directional signal subsystem

@ Set turn signal control arm
neutral position

@ Set light switch main lever
to OFF

@ Troubleshoot control assembly
directional signal subsystem.
Refer to fault symptom index for
electrical system

GO
TA 114773

Figure 30-3 (Sheet 3 of 5)
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GO

TURN SIGNAL
CONTROL LEVER

@ 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 RIGHT TURN

SIGNAL LIGHT

BRAKE PEDAL

yig ae M5g

.
“|

P

SOLDIER A e Keep brake pedal held ORE
down and set turn
signal control arm to LEFT TURN
right turn SIGNAL LIGHT

SOLDIER B e Check that right rear
turn signal works with RIGHT TURN
brake on SIGNAL LIGHT

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

and front turn signal
lights work

Do all turn signal lights work OK?

GO
TA 114774

Figure 30-3 (Sheet 4 of 5)
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GO

@ Troubleshoot control assembly(ves) (wo) directional subsystem
e@ Set turn signal control arm to

neutral position
e@ Set light switch main lever to

OFF
e Troubleshoot control assembly

directional subsystem. Refer
to fault symptom index for
electrical system

Q
L

@ Control assembly directional
signal subsystem checks out OK

@ Set turn signal control arm to
neutral position

e@ Set light switch main lever to
OFF

TA 114775

Figure 30-3 (Sheet 5 of 5)
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CHAPTER 31

TRANSMISSION SYSTEM TROUBLESHOOTING

This chapter gives equipment troubleshooting31-1. EQUIPMENT ITEMS COVERED.
for which there are authorized correctiveprocedures for the transmission system,

maintenance tasks at the organizational maintenance level.

31-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

31-1
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Symptom TRANSMISSION TROUBLESHOOTING
I TRANSMISSION LEAKS on )

f.N

Le Make truck ready for work on — |itransmission b. JJ 2 =n
: p>e Park truck. Refer to 5 a Y a)

TM 9-2320-209-10 \ i) a ed
TRANSMISSION| CASING

/ (-t /

nnlo
2 

oTMwN, |Ve Check transmission casing AFSL [Tz
e Look for a cracked or broken casing \ OS ea

o~ ,,

Is casing OK? WLS) |

POWER TAKEOFF COVER
MOUNT PLATE

@ Replace cracked or broken casing

e Tell direct support maintenance

@ Check transmission cover plates and
power takeoff mount

e@ Look for signs of oil leaking from
cover plate and power takeoff
mount

Are cover plates and power takeoff
mount OK?

GO
TA 114776

Figure 31-1 (Sheet 1 of 2)
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GO

@ Tighten leaking cover plates or(ves) (wo) power takeoff mount
e Using 1/2-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 9-2320-209-10

@ Do step 1

Has leak stopped ?

@ Replace leaking cover plate gasket

e Tell direct support maintenance

@ Replace leaking power takeoff
mounting gasket

e@ Tell direct support maintenance

@ Top off oil in transmission

e Refer to LO 9-2320-209-12/1

Tell direct support maintenance

TA 114777

Figure 31-1 (Sheet 2 of 2)
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Symptom
2 ( TRANSMISSION GEARS GRIND WHEN SHIFTING )

@ Park truck

@ Refer to TM 9=2320-209-10

sh oe

ee NOTE

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

@ Check clutch system

e@ Do troubleshooting procedure for
clutch drags, slips, or does not
engage. Refer to troubleshooting
index for clutch system

Is clutch system OK?

@ Replace bad parts in clutch linkage

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

4©) @ Overhaul transmission
YES e Tell direct support maintenance

TA 114778

Figure 31-2
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CHAPTER 32

TRANSMISSION SYSTEM TROUBLESHOOTING SUMMARY

32-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 31 for the transmission system.

32-2. PROCEDURES. The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshoot-
ing 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. Warn-
ings, cautions, and notes are given where needed.

32-1
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TRANSMISSION SYSTEM TROUBLESHOOTING SUMMARY

(TROUBLE WITH TRANSMISSION )

Symptoms

TRANSMISSION
GEARS GRIND
WHEN SHIFTING

TRANSMISSION
LEAKS OIL

@ LOOK TO FIND FAULT AT ONE
OF THE FOLLOWING:

@ TRANSMISSION CASING
@ TRANSMISSION COVER PLATES
@ POWER TAKEOFF MOUNT

CHECKOUT OK?

REPAIR/REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE
k

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO

TA 114779

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



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

GO

@ LOOK TO FIND FAULT AT ONE
OF THE FOLLOWING:

e CLUTCH LINKAGE
e@ CLUTCH PEDAL FREE PLAY

CHECKOUT OK?

REPAIR/REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX,

TA 114780

Figure 32-1 (Sheet 2 of 2)
32-3/(32-4 blank)
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CHAPTER 33

TRANSFER SYSTEM TROUBLESHOOTING

This chapter gives equipment troubleshooting33-1. EQUIPMENT ITEMS COVERED.
for which there are authorized corrective mainte-procedures for the transfer system,

nance 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.

33-1
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Symptom TRANSFER SYSTEM TROUBLESHOOTING

TRANSFER LEAKS rp)1

@ Make truck ready for work on transfer

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

2 PROPELLER
@ Check transfer gaskets, seals, and SHAFT TRANSFERcasing 

FLANGE

Craw! se@ Craw! under truck
@ Look for a cracked or broken casing
@ Look for signs of gear oil leaking

from gaskets
@ Look at propeller shaft flanges to

see if gear oil is leaking from seals

Are gaskets and seals OK, and casing
not cracked or broken?

GASKET
AREA

GO
TA 114781

Figure 33-1 (Sheet 1 of 2)
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GO

(ves) (No @ Replace leaking transfer seals
e Tell direct support maintenance

@ Tighten nuts and bolts around leaking
gasket

e Using two 9/16-inch wrenches
tighten all nuts or bolts

e Using rag wipe area around leaking
gasket clean

e Start engine and place vehicle in
motion to check that leak has
stopped. Refer to TM 9-2320-209-10

e Do step 1
e@ See if leak has stopped

Has leak stopped?

@ Top off gear oil level in transfer

e Refer to LO 9-2320-209-12/1

@ Replace leaking gasket

e Tell direct support maintenance

Tell direct support maintenance

TA 114782

Figure 33-1 (Sheet 2 of 2)
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Symptom

TRANSFER IS HARD TO SHIFT, OR POPS OUT OF GEAR)2

(>

@ Make truck ready for work on transfer

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

a
. TRANSFER

TRANSFER SELECTOR
LINKAGE LEVER

| | J | bY N

(2) a Z LZr®
@ Check for bent transfer linkage

@ Remove cab tunnels. Refer to
Vol 3, chapter 18, para 18-5

@ Look closely for signs of bent
linkage

is linkage OK?

(vis) (wo @ Replace bent transfer linkage

@ Refer to Vol 3, chapter 9,
para 9=3 or 9-4

TA 114783

Figure 33-2 (Sheet 1 of 2)
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GO

@ Check transfer shift linkage

e@ Shift transfer lever
e Look for signs of the linkage

binding at linkage ends
e See if shifting fork lever moves

all the way in and out

Is linkage OK?

(no) @ Lubricate binding linkages

e Refer to LO 9-2320-209-12/1

@ Adjust transfer linkage

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

@ Overhaul transfer

(ves) e Tell direct support
maintenance

TA 114784

Figure 33-2 (Sheet 2 of 2) 33-5
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Symptom

3

TRUCKS M36A2 AND M342A2
CLUNKING NOISE HEARD DURING ACCELERATION nv)

shafts

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

@ Make truck ready for work on propeller

1

@ Check transfer mounts

e Crawl under truck
Look for signs that the transfer is
shifted to position
Look for a broken transfer mount
Look for missing transfer mounting
nuts or bolts

e Feel for loose transfer mount nuts

e
 

@

Are transfer mounts OK?

|
|
GO

/aa——€,

ae \ TRANSFER
Lf

we

TA 114785

Figure 33-3 (Sheet 1 of 5)
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GO

(ves) (No) @ Aline transfer and replace mount if
broken

e Tell direct support maintenance

@ Replace broken transfer mount

e@ Tell direct support maintenance

@ Put back missing transfer mount nuts
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
7/8-inch wrench
Using 7/8-inch wrench tighten all
bolts
Using two 3/4-inch wrenches
tighten all nuts

@ Tighten loose transfer mount nuts and
bolts

e Using 7/8-inch wrench and 3/4-inch
wrench tighten nuts and bolts

a
 

a

NOTE

Rear engine mounts are not part of the
propeller shaft system. However the rear
engine mounts should be checked as a
cause af tha cliunlLina n °

a Bee AS OE Ww EME EIN ET noiseOd

°
 «

a

TA 114786

Figure 33-3 (Sheet 2o0f 5) 33-7
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GO

@ Check rear engine mounts

@ Look for a broken engine mount
@ Look for a missing engine mount nut
e Using 15/16-inch wrench feel for

a loose nut

Are engine mounts OK?

@ Replace broken engine mount

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

@ Put back missing engine mount nut

@ Puta hydraulic jack under jacking
point and raise jack until weight is
removed from engine mount

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

e Using two 7/8-inch wrenches
tighten engine mount

@ Tighten loose engine mount nut

e Using two 7/8-inch wrenches
tighten engine mount

CLUTCH
HOUSING

|:

JACKING POINT

HYDRAULIC JACK

GO TA 114787
Figure 33-3 (Sheet 3 of 5)
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GO

—a NOTE
Propeller shafts and universal joints are
not part of the transfer system. However
they should be checked as a cause of the
clunking noise

q
@ Check pillow block

e@ Look for a broken pillow block.
See figure 38-2

e Feel for a loose pillow block

Is pillow block OK?

(ves) (wo) @ Replace broken pillow block
e@ Refer to Vol 3, chapter 10, para

| 10-3 or 10-4

@ Tighten loose pillow block

@ Refer to Vol 3, chapter 10, para
10-3 or 10-4

GO
TA 114788

Figure 33-3 (Sheet 4 of 5)

33-9



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

GO

8or Check all propeller shaft universal
joints

@ Look for a broken universal joint.
See figure 38-1 or 38-2

@ Feel for a loose universal joint

Are universal joints tight?

33-10

9f _ \ @) M@ Te br... Leween prelcsnman! tains
NO ww mignren VUES VIEVOPOU PVEtt

@ Refer to Vol 3, chapter 10, para
10-3 or 10-4

Note: If universal joint can not be
tightened, it should be
replaced. Refer to Vol 3,
chapter 10, para 10-3 or
10-4

@ Replace any broken propeller shaft
universal joint

@ Refer to Vol 3, chapter 10, para
10-3 or 10-4

3

Figure 33-3 (Sheet 5 of 5)
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TRUCKS EXCEPT M36A2 AND M342A2
CLUNKING NOISE HEARD DURING ACCELERATION ON at)

@ Make truck ready for work on propeller
shafts

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

Crawl under truck
e@ Look for signs that the transfer

shifted its position
@ Look for a broken transfer mount
@ Look for missing transfer mounting

nuts or bolts
e Feel for loose transfer mount nuts

Are transfer mounts OK?
Ur

u

TRANSFER

4:
‘ant

(y Bc

We wre wes
——“ NuT \

TA 114790

Figure 33-4 (Sheet 1 of 4)
33-11



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

GO

@ Aline transfer and replace mount if
broken

@ Tell direct support maintenance

@ Replace broken transfer mount

e Tell direct support maintenance

@ Put back missing transfer mount nuts
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 7/8-inch
wrench

e Using 7/8-inch wrench tighten all
bolts

e@ Using two 3/4-inch wrenches tighten
all nuts

@ Tighten loose transfer mount nuts and
bolts

e Using 7/8-inch wrench and 3/4-inch
wrench tighten nuts and bolts

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 TA 114791

Figure 33-4 (Sheet 2 of 4)
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@ Check rear engine mounts

e@ Look for a broken engine mount
@ Look for a missing engine mount nut
e Using 15/16-inch wrench feel for a

loose nut

Are engine mounts OK?

@ Replace broken engine mount

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

@ Put back missing engine mount nut

@ Puta hydraulic jack under jacking
point and raise jack until weight is
removed from engine mount
Put correct nut onto engine mount
and screw on until hand tight
Using two 7/8-inch wrenches tighten
engine mount

@ Tighten loose engine mount nut

e Using two 7/8-inch wrenches tighten
engine mount

CLUTCH
HOUSING

JACKING POINT -

HYDRAULIC JACK

GO

Figure 33-4 (Sheet 3 of 4)

TA 114792
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GO

J NOTE
Propeller shafts and universal joints are
not part of the transfer system. However
they should be checked as a cause of the
clunking noise

_ Check all propeller shaft universal
joints

@ Look for a broken universal joint.
See figures 38-1 or 38-2

@ Feel for a loose universal joint

Are universal joints tight?

(no) @ Tighten loose universal joint
e Refer to Vol 3, chapter 10, para

10-3 or 10-4

Note: If universal joint can not be
tightened, it should be
replaced. Refer to Vol 3,
chapter 10, para 10-3 or
10-4

@ Replace any broken propeller shaft
universal joint

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

TA 114793

Figure 33-4 (Sheet 4 of 4)
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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. 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” instruc-
tions. Warnings, cautions, and notes are given where needed.

34-1
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TRANSFER SYSTEM TROUBLESHOOTING SUMMARY

(TROUBLE WITH TRANSFER )

Symptoms

4

2 CLUNKING NOISE IS CLUNKING NOISE
TRANSFER IS HARD HEARD DURING IS HEARD DURING

TRANSFER TO SHIFT OR POPS ACCELERATION ON ACCELERATION ON
LEAKS OIL OUT OF GEAR TRUCKS M36A2 ALL TRUCKS EXCEPT
I TM AND M342A2 M36A2 AND M342A2

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

@ TRANSFER CASING
@ TRANSFER SEALS
@ TRANSFER GASKETS
e MOUNTING BOLTS AROUND

GASKET AREA

ARE MOUNTING BOLTS TIGHT?

TIGHTEN
MOUNTING
BOLTS

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO GO GO

TA 114794

Figure 34-1 (Sheet 1 of 3)
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GO GO GO

@ LOOK TO FIND FAULT IN THE
FOLLOWING

—@ TRANSFER LINKAGE

IS TRANSFER LINKAGE OK?

LUBRICATE, ADJUST OR
REPLACE TRANSFER LINKAGE

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

@ LOOK TO FIND A FAULT IN
THE FOLLOWING:

e@ TRANSFER MOUNTS
REAR ENGINE MOUNTS
PILLOW BLOCK
PROPELLER SHAFT
UNIVERSAL JOINTS

ARE TRANSFER MOUNTS OK ?

GO GO

Figure 34-1 (Sheet 2 of 3)

TA 114795
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GO GO

TELL DIRECT
SUPPORT
MAINTENANCE

| REPAIR/REPLACE BAD PART
NOTE: FOR DETAILED TROUBLESHOOTING

PROCEDURES, SEE SYMPTOM INDEX

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

@ TRANSFER MOUNTS
e REAR ENGINE MOUNTS
@ PROPELLER SHAFT UNIVERSAL

JOINTS

ARE TRANSFER MOUNTS OK?

TELL DIRECT
SUPPORT
MAINTENANCE

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114796

Figure 34-1 (Sheet 3 of 3)
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CHAPTER 35

TRANSFER SYSTEM CHECKOUT PROCEDURES

35-1. 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.

35-1
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TRANSFER SYSTEM CHECKOUT

CHECK TRANSFER SYSTEM +) = pS ;

1

@ Check transfer housing for oil leaks TRANSFER
HOUSIe@ Park truck and chock wheels. NG

Refer to TM 9-2320-209-10
e Get under truck and look at =,

transfer housing 9 =

Is transfer housing free of oil? Ha —

}

° ~The

2

@ Do fault isolation procedure for
transfer leaks oil

e Refer to fault symptom index

3

@ Check transfer system for noises

e@ Unchock wheels and start engine.
Refer to TM 9-2320-209-10

e Put transmission into first gear,
transfer to low, and drive forward.
Refer to TM 9-2320-209-10

e Listen for clunking noises from
transfer

Is transfer quiet?

TA 114797

Figure 35-1 (Sheet 1 of 2)
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f N , fN @)- Do fault isolation procedure for
| ee OF ee clunking noises heard during

acceleration on trucks M36A2 and
M342A2

om bane ntbad Refer fo fault symprom index

@ Do fault isolation procedure for
clunking noises heard during
acceleration on all trucks except
M36A2 and M342A2

e Refer to fault symptom index

@ Check transfer shifting

e@ Shift transfer into high. Refer to
TM 9-2320-209-10

Does transfer shift easily and stay
in gear ?

YES NO
eee” ~eeeTM

@ Do fault isolation procedure for
transfer is hard to shift or pops
out of gear

e Refer to fault symptom index

@ Stop truck and turn off engine.
Refer to TM 9-2320-209-10

@ Transfer system checks out OK.
Checkout completed

TA 114798

Figure 35-1 (Sheet 2 of 2)
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CHAPTER 36

PROPELLER SHAFT SYSTEM TROUBLESHOOTING

-2

36-1. 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.

36-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

36-1
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PROPELLER SHAFT SYSTEM TROUBLESHOOTING
Symptom

CLUNKING NOISE HEARD DURING ACCELERATION ON
TRUCKS M36A2 AND M342A2

@ Make truck ready for work on propeller
shafts

e@ Park truck. Refer to
TM9~2320-209-10

e@ Chock wheels

NOTE

Transfer mounts are not part of the
propeller shaft system. However they
should be checked as a cause of the
clunking noise Sates Eee ji3

~ @ Check transfer mounts

e@ Crawl under truck
@ Look for signs that the transfer

shifted its position
e@ Look for a broken transfer mount
@ Look for missing transfer mounting

nuts or bolts
e Feel for loose transfer mount nuts

TRANSFER

Are transfer mounts OK?

nur

GO
TA 114799

Figure 36-1 (Sheet 1 of 5)
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f.* A 0) Co. Aline transfer and replace mount if
YES broken

e Tell direct support maintenance

@ Replace broken transfer mount

e@ Tell direct support maintenance

@ Put back missing transfer mount nuts
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

| 7/8-inch wrench
e Using 7/8-inch wrench tighten all

bolts
e Using two 3/4-inch wrenches

tighten all nuts
e@ Jack down truck and take out jack

@ Tighten loose transfer mount nuts and
bolts

wrench, tighten nuts and bolts
@ Jack down truck and take out jack

e@ Using 7/8-inch wrench and 3/4-inch

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

Figure 36-1 (Sheet 2 of 5)
TA 114800
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GO

@ Check rear engine mounts

e@ Look for a broken engine mount
e@ Look for a missing engine mount nut
e@ Using 15/16-inch wrench feel for a

loose nut

Are engine mounts OK?

@ Replace broken engine mount

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

@ Put back missing engine mount nut

@ Puta hydraulic jack under jacking
point and raise jack until weight is
removed from engine mount

e@ Put correct nut onto engine mount
and screw on unti! hand tight

e@ Using two 7/8~inch wrenches tighten
engine mount

@ Tighten loose engine mount nut

@ Using two 7/8-inch wrenches tighten
engine mount

CLUTCH
HOUSING

JACKING POINT

HYDRAULIC JACK

GO
TA 114801

Figure 36-1 (Sheet 3 of 5)
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@ Check pillow block

@ Look for a broken pillow block.
See figure 38-2

@ Feel for a loose pillow block

Is pillow block OK?

@ Replace broken pillow block

@ Refer to Vol 3, chapter 10, para
10-3 or 10-4

@ Tighten loose pillow block

@ Refer to Vol 3, chapter 10, para
10-3 or 10-4

GO
TA

Figure 36-1 (Sheet 4 of 5)
114802
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GO

8@h all propeller shaft universal
joints

@ Look for a broken universal joint.
See figure 38-2

e Feel for a loose universal joint

Are universal joints tight?

@ Tighten loose universal joint

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

Note: If universal joint cannot be
tightened, it should be
replaced. Refer to Vol 3,
chapter 10, para 10-3 or
10-4

@ Replace broken propeller
* * adYES shaft universal joints

e Refer to Vol 3, chapter 10, para

10-3 or 10-4

TA 114803

Figure 36-1 (Sheet 5 of 5)
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Symptom
2

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

@ Make truck ready for work on propeller
shafts

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

NOTE i
Transfer mounts are not part of the
propeller shaft system. However the ‘a a a te

transfer mounts should be checked as a py ey
cause of the clunking noise : | Res ' ae ) Ur

u

@ Check transfer mounts

e Crawl under truck TRANSFER
@ Look for signs that the transfer

shifted its position
e Look for a broken transfer mount ro " 5
e Look for missing transfer mounting

nuts or bolts
e Feel for loose transfer mount nuts o |

Are transfer mounts OK? —_—

MOUNTS NUT

BOLT —— a

GO
TA 114804

Figure 36-2 (Sheet 1 of 4)
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36-8

GO

@ Aline transfer and replace mount if
broken
@ Tell direct support

maintenance

@ Replace broken transfer mount

e Tell direct support maintenance

@ Put back missing transfer mount nuts
and bolts

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

e Put correct bolt or nut into transfer
mount and tighen using 7/8-inch
wrench or 3/4-inch wrench

@ Using 7/8-inch wrench tighten all
bolts

e Using two 3/4-inch wrenches tighten
all nuts

@ Tighten loose transfer mount nuts and
bolts

e Using 7/8-inch wrench and 3/4-inch
wrench, tighten nuts and bolts

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

TA 114805

Figure 36-2 (Sheet 2 of 4)
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@ Check rear engine mounts

e Look for a broken engine mount
e Look for a missing engine mount nut
e@ Using 15/16-inch wrench feel for a

loose nut

Are engine mounts OK?

Laps,

ior eres

@ Replace broken engine mount

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

@ Put back missing engine mount nut

@ Puta hydraulic jack under jacking
point and raise jack until weight is
removed from engine mount

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

@ Using two 7/8-inch wrenches tighten
engine mount

@ Tighten loose engine mount nut

@ Using two 7/8-inch wrenches tighten
engine mount

CLUTCH sR pre
HOUSING

JACKING POINT |

HYDRAULIC JACK

GO
TA 114806

Figure 36-2 (Sheet 3 of 4)
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GO

@ Check all propeller shaft universal
joints

@ Look for a broken universal joint.
See figure 38-2

e Feel for a loose universal joint

Are universal joints tight?

@ Tighten loose universal joint

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

Note: If universal joint cannot be
tightened, it should be
replaced. Refer to Vol 3,
chapter 10, para 10-3 or
10-4

@ Replace any broken propeller shaft
universal joint

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

TA 114807

Figure 36-2 (Sheet 4 of 4)
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CHAPTER 37

PROPELLER SHAFT SYSTEM TROUBLESHOOTING SUMMARY

37-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 36 for the propeller shaft system.

37-2. PROCEDURES. The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshoot-
ing 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. Warn-
ings, cautions, and notes are given where needed.
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PROPELLER SHAFT SYSTEM TROUBLESHOOTING SUMMARY

TROUBLE WITH PROPELLER SHAFT

I
. 

—T

1 | CLUNKING NOISE HEARD of al
“| CLUNKING NOISE HEARD

|ON ALL TRUCKS EXCEPT
M36A2 AND M342A2 | | ON TRUCKS M36A2 AND M342A

———!
I

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

@ TRANSFER MOUNTS
@ REAR ENGINE MOUNTS
@ PROPELLER SHAFT UNIVERSAL

JOINTS

DURING ACCELERATION
DURING ACCELERATION

\

ARE TRANSFER MOUNTS BAD?

at i
YES. NO REPAIR/REPLACE |

| a an eee” i BAD PART i

| TELL DIRECT SUPPORT MAINTENANCE
NOTE: FOR DETAILED TROUBLESHOOTING

ST ate Sate wt eS | frr PAs AMP PE ASPROCEDURES, SEE SYMPTOM INDEX

TA 114808

Figure 37-1 (Sheet 1 of 2)
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GO

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

TRANSFER MOUNTS
REAR ENGINE MOUNTS
PILLOW BLOCK
PROPELLER SHAFT UNIVERSAL
JOINTS

_ARE TRANSFER MOUNTS BAD ?

REPAIR/REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114809

Figure 37-1 (Sheet 2 of 2)
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CHAPTER 38

PROPELLER SHAFT SYSTEM SUPPORT DIAGRAMS

38-1. GENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in chapter 36. Table 3-1 is a complete listing of all support
diagrams used in this manual.
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UNIVERSAL
JOINT TRANSFER

FORWARD
FRONT UNIVERSAL REAR REAR
AXLE JOINTS ~y wa

[ : - ¥ J
, at | Cipwie=s 5) (=)

| t+
t al : }

‘A WS

\ “BS 5 \ |
/ / VY

TRANSMISSION PROPELLER UNIVERSAL
UNIVERSAL JOINTS | SHAFT JOINTS

ON ALL TRUCKS EXCEPT M36A2 AND M342A2

TA 114810

Figure 38-1. Propeller Shaft System Support Diagram
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FRONT UNIVERSAL
AXLE JOINTS

\

TRANSFER

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

FORWARD
REAR REAR
=| oT

\
—

a

J

te
b, <. Mm

LA
\

PILLOW
BLOCK

0 3

k

UNIVERSAL JOINTS

Figure 38-2.

UNIVERSAL UNIVERSAL
JOINTS JOINTS

ON TRUCKS M36A2 AND M342A2
TA 114811

Propeller Shaft System Support Diagram
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CHAPTER 39

FRONT AXLE SYSTEM TROUBLESHOOTING

39-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
for which there are authorized correctiveprocedures for the front axle system,

maintenance tasks at the organizational maintenance level.

All equipment items for which corrective39-2. EQUIPMENT ITEMS NOT COVERED.
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

39-1
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Symptom
! FRONT AXLE MAKES NOISE )

1

@ Make truck ready for work on front
axle

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

2

~ @ Check wheel bearing adjustment
e@ Jack up truck until wheels turn

freely
e Push then pull on tire
@ Feel for a lot of free play in wheel

Is wheel bearing adjustment OK?

FRONT AXLE SYSTEM TROUBLESHOOTING

@ Adjust loose wheel bearings

e Refer to Vol 3, chapter 14, para
14-7

Note: If noise is still heard from
front axle after bearings are
adjusted remove and inspect
bearings. Refer to Vol 3,
chapter 14, para 14-7

TA 114812

Figure 39-1 (Sheet 1 of 3)
39-2



GO

NOTE

The steering gear and steering linkage
is not part of the front axle group.
However, they should be checked when
the front axle makes noise

@ Check steering linkage

e Shake all parts of linkage
e Feel for loose linkage. See figure

54-1

Is linkage tight?

GO

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

@ Adjust loose drag link

e Refer to Vol 3, chapter 15, para
15-9

@ Replace worn linkage

e Refer to Vol 3, chapter 15, para
15-7

TA 114813

Figure 39-1 (Sheet 2 of 3)
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GO

@ Adjust steering gear end play and
backlash

e@ Refer to Vol 3, chapter 15, para
15-5

e Drive truck to hear if axle makes
noise. Refer to
TM 9=2320-209-10

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

Does front axle make noise ?

End troubleshooting procedures for front
axle makes noise

Tell direct support maintenance

TA 114814

Figure 39-1 (Sheet 3 of 3)
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Symptom

2
SHIMMY

@ Make truck ready for work on steering
system

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

a NOTE

Steering system is not part of the front
axle group. However it should be
checked as a cause of shimmy

—

@ Check steering linkage

@ Look for bent or worn linkage.
See figure 54-1

e@ Shake steering linkage to feel
if it is loose

Is steering linkage OK?

tT

GO
TA 1148158

Figure 39-2 (Sheet 1 of 4)
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GO

3

(ves) (no) @ Replace bent or worn linkage

e Refer to Vol 3, chapter 15, para
15-7

@ Tighten loose linkage

e Refer to Vol 3, chapter 15, para

39-6

15-7

@ Check pitman arm

@ Look for a worn or bent pitman
arm. See figure 54-1 |

e@ Using 11/16-inch wrench feel if
pitman arm nut is loose

Is pitman arm and nut OK?

Figure 39-2 (Sheet 2 of 4)

@ Replace worn or bent pitman arm

e Refer to Vol 3, chapter 15, para
15-4

@ Tighten loose pitman arm nut

@ Using 11/16-inch wrench tighten
pitman arm nut

GO
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GO

@ Check drag link

e Shake drag link to feel if it is
loose. See figure 54-1

Is drag link OK?

(ves) @ Adjust loose drag link(No) e Refer to Vol 3, chapter 15, para
15-9

Note: If drag link cannot be adjusted
it should be replaced. Refer
to Vol 3, chapter 15, para
15-7

seaeaaeen sae

| @ Check front wheel bearing adjustments

e@ Jack up truck until front wheels
turn freely

e@ Push, then pull on tire
e Feel for a lot of free play in

wheel

Is free play OK?

GO
TA 114817

Figure 39-2 (Sheet 3 of 4)
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10

GO

(>)
( ’ ; ( » = @ Adjust loose wheel bearings

NOYES

;
VS e Refer to Vol 3, chapter 14, para

14-7

Note: If noise is heard coming from
front axle after bearings are
adjusted, remove and inspect
wheel bearings. Refer to Vol 3,
chapter 14, para 14-7

@ Do toe in check

e@ Refer to Vol 3, chapter 15, para
15-3

Is toe in OK?

39-8

©
~~ TMN @ Adjust foe in| om NO ——

e@ Refer to Vol 3, chapter 15, para
- 15-3

cee y A
YES @ Adjust steering gear assembly

a, @ Refer to Vol 3, chapter 15, para

TA 114818

Figure 38-2 (Sheet 4 of 4)



Symptom
3
( FRONT TIRES DO NOT WEAR EVENLY )

@ Make truck ready for work on front
axle

rae L, du. rab Dalaw tn
OMIN FEUER s AGS IV

TM 9=2320-209-10

b
r

> NOTE

The shock absorbers are not part of the
front axle group. However they should
be checked when the front tires do not
wear evenly

om

@ Check shock absorbers

@ Look for signs of leaking
hydraulic oil. See figure 54-|

Are shock absorbers OK?

Figure 39-3 (Sheet 1 of 3)

TTM 9-2320-209-20-2-2
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@ Replace leaking shock absorbers

e@ Refer to Vol 3, chapter 17,
para 17-1]

Note: If one shock absorber is
found to be bad both should
be replaced. Refer to Vol 3,
chapter 17, para 17-11

@ Check steering linkage

-@ Feel for loose linkage. See
figure 54-1

Is steering linkage tight?

(5)
(ves) (No) @ Replace worn linkage

e Refer to Vol 3, chapter 15, para
15-7

~t
Qu

@ Do toe-in check

e Refer to Vol 3, chapter 15, para
15-3

Is toe-in OK?

GO TA 114820

Figure 39-3 (Sheet 2 of 3)
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GO

C)j
© @ Adjust toe-in

e Refer to Vol 3, chapter 15, para
15-3

NOTE
Wheel bearings are not part of the
steering system. However they should
be checked as a cause of uneven tire
wear

@ Adjust wheel bearings

e@ Refer to Vol 3, chapter 14, para
14-7

TA 114821

Figure 39-3 (Sheet 3 of 3)
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CHAPTER 40

FRONT AXLE SYSTEM TROUBLESHOOTING SUMMARY

40-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 39 for the front axle system.

40-2. PROCEDURES. The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshoot-
ing 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. Warn-
ings, cautions, and notes are given where needed.
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FRONT AXLE SYSTEM TROUBLESHOOTING SUMMARY

(TROUBLE WITH FRONT AXLE )

( FRONT AXLE | “| | (FRONT TIRES DO |MAWEC AINIer SHIMMY ( FRO WEAR EVEN\ ro NVISE J \ _ YJ

“N
G

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

@ WHEEL BEARING ADJUSTMENT
@ STEERING LINKAGE
e@ STEERING GEAR END PLAY AND

BACKLASH

CHECKOUT OK?

REPAIR OR REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

6
 ee

TA 114822

Figure 40-1 (Sheet 1 of 340-2 igu ( )
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GO GO

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

STEERING LINKAGE
PITMAN ARM
DRAG LINK
FRONT WHEEL BEARING
ADJUSTMENT
TOE-IN ADJUSTMENT

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROGEDURES, SEE SYMPTOM INDEX

GO

TA 114823

Figure 40-1 (Sheet 2 of 3)
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GO

@ LOOK TO FINDA FAULT IN ONE
OF THE FOLLOWING:

@ SHOCK ABSORBERS
e@ STEERING LINKAGE
e@ TOE-IN ADJUSTMENT

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOO
PROCEDURES, SEE SYMPTOM INDEX

TA 114824

Figure 40-1 (Sheet 3 of 3)
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CHAPTER 41

FRONT AXLE SYSTEM CHECKOUT PROCEDURES

41-1. 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

CHECK FRONT AXLE)

@ Park truck and chock wheels

e Refer to TM 9~2320-209-10

@ Look at front tires

Are front tires worn evenly?

@ Do fault isolation procedure for
front tires do not wear evenly

e@ Refer to fault symptom index

@ Check for front axle noise

e Unchock wheels, start engine,
and drive forward. Refer to
TM 9=2320~209~10

e Listen to front axle

Does front axle sound OK?

@ Do fault isolation procedure for
front axle makes noise

e Refer to fault symptom index

GO TA 114825

Figure 41-1 (Sheet 1 of 2)
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GO

@ Check for pulling

Does truck go straight?

6oF Do fault isolation procedure for
YES NO truck pulls to one side

e Refer to fault symptom index

@ Do fault isolation procedure
for shimmy

e Refer to fault symptom index

@ Stop truck and turn off engine.
Refer to TM 9-2320-209-10

@ Front axle system checks out OK.
Checkout completed

TA 114826

Figure 41-1 (Sheet 2 of 2) 41-3/ (41-4 blank)
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CHAPTER 42

REAR AXLE SYSTEM TROUBLESHOOTING

42-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the rear axle system, for which there are authorized corrective mainte-
nance tasks at the organizational maintenance level.

42-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

42-1
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REAR AXLE TROUBLESHOOTING

Symptom
|

(rear AXLE MAKES NOISE )

@ Pork truck

e Refer to TM 9-2320-209-10

i 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

a eaxle makina noiseCd rhaween ens EE aw 5 te

SPRINGSPRING SEAT = U-BOLT ,SADDLE

U-BOLTS~

REAR [lee Pa
LEAF a Ween’.

2 SPRINGS
@ Check torque rods Sp

e Shake torque rods TORQUE ROD TORQUE ROD
@ Look for free play at torque rod ends

Are torque rods OK?

@ Replace worn torque rod ends
YES BNO

SFA @ Refer to Vol 3, chapter 17, para 17-12

GO TA 114827

Figure 42-1 (Sheet 1 of 4)
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GO
SPRING SEAT

4 BEARING
CAP

®@ Check spring seat bearing free play

e Jack up and support truck so
that wheels are off ground. PRY BAR
Refer to TM 9-2320-209-10

e Take off spring seat bearing cap.
Refer to Vol 3, chapter 17, SPRING SEAT
para 17-10 BRACKET

e Put pry bar between spring saddle
pin and U-bolt seat

e Push bar up and down and look for
too much movement in
adjusting nut JE,

—# —_
Is adjusting nut OK? ADJUSTING

NUT . \ ‘ol

@ Tighten adjusting nut

e@ Refer to Vol 3, chapter 17,
para 17-10

@ Check wheel bearing adjustment

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

e Push up on tire and feel for a lot
of free play in wheel

WHEEL

PRY BAR

Is wheel bearing adjustment OK?

GO
TA 114828

Figure 42-1 (Sheet 2 of 4)
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@ Adjust loose rear wheel bearings
YES NO

WH WH | e@ Refer to Vol 3, chapter 14, para 14-10

@ Check rear wheel bearing on wheel that
is noisy

@ Remove rear brake hub and drum
assembly. Refer to Vol 3, chapter
14, para 14-9,

e@ Look at wheel bearings for signs of
scorching, melting or metal
discoloring

BEARING

Note: If wheel bearing is found to
be OK, put it back. Refer
to Vol 3, chapter 14, para
14-9, Then do step 8, for
the wheel next to if.

Is wheel bearing OK?

(wo) @ Replace bad wheel bearing

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

TA 114829

42-4 Figure 42-1 (Sheet 3 of 4)
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10

@ Put back rear brake hub and drum
assembly and wheel

@ Jack down truck

e@ Refer to Vol 3, chapter 14 para 14-9

e Refer to TM 9-2320-209-10

@ Repair or replace rear axle

e Tell direct support maintenance

Figure 42-1 (Sheet 4of 4)

TA 114830
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CHAPTER 43

REAR AXLE SYSTEM SUPPORT DIAGRAMS

43-1. GENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in chapter 42. Table 3-1 is a complete listing of all support
diagrams used in this manual.
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REAR LEAF SPRING SEAT
SPRINGS U-BOLTS BRACKET

TORQUE ROD TORQUE ROD
ENDS ENDS

TA 114831

Figure 43-1. Rear Axle Support Diagram
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CHAPTER 44

BRAKE SYSTEM TROUBLESHOOTING

44-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the brake system, for which there are authorized corrective mainte-
nance tasks at the organizational maintenance level.

44-2, 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 >

@ Make truck ready for work on brake
system

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

—T @ Check hydraulic brake fluid in master
cylinder

e@ Open master cylinder access hatch
e Using 3/8-inch open end wrench,

unscrew tube nut and take off
hydraulic tube

e Using 3/4-inch open end wrench,

filler cap
e Using a flashlight, shine light into

master cylinder reservoir to see if
fluid level is low

unscrew and take off master cylinder

Is the hydraulic brake fluid level OK?

(:)

BRAKE SYSTEM TROUBLESHOOTING

ACCESS
HATCH My

HYDRAULIC TUBE

MASTER CYLINDER
a\TM MASTER CYLINDER

FILLER CAP
TUBE
NUT

@ Test master cylinder

@ Refer to test equipment procedures
index for master cylinder leakage test

Is master cylinder OK?
—

GO

TA 114832

Figure 44-1 (Sheet 1 of 7)
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GO

@ Bleed service brake system

e Refer to Vol 3, chapter 13, para
13-15 or 13-16

@ Check master cylinder

e@ Crawl under truck
e Look for leaks coming from cylinder

body

Is master cylinder OK?

@ Replace master cylinder

e Refer to Vol 3, chapter 13, para
13-12

MASTER
CYLINDER

@ Replace leaking master cylinder

e Refer to Vol 3, chapter 13, para
13-12

TA 114833

Figure 44-1 (Sheet 2 of 7)
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GO

ro.

8C @ Check air hydraulic cylinder
e@ Look for leaks coming from air

ehydraulic cylinder body. See
figure 46-1]

e Look for leaks coming from
hydraulic fittings

°

Is air hydraulic cylinder OK?

-—--— CAUTION — — — —

Compressed air line fittings and metal
tubing can be ruined by over-tightening.
Tighten fitting until leak stops

@ Tighten leaking hydraulic or compressed
air line fittings
e Using 7/8-inch wrench tighten fitting

until leak stops
e Bleed service brake system. Refer

to Vol 3, chapter 13, para 13-15 or
13-16

@ Replace leaking air hydraulic cylinder

e Refer to Vol 3, chapter 13, para
13-14

GO

TA 114834

Figure 44-1 (Sheet 3 of 7)
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GO

Ol@
e@ Look for signs of fluid leaking from

hydraulic fittings. See figure 46-1
@ Look for any broken lines

Check hydraulic lines and fittings

Are hydraulic lines and fitting OK?

@). Tighten leaking hydraulic fittings
e Using 5/8-inch wrench tighten

fitting until leak stops
e@ Bleed hydraulic brake system.

Refer to Vol 3, chapter 13, para
13-15 or 13-16

@ Replace broken hydraulic lines

e Refer to Vol 3, chapter 13, para
13-13

l“@ Check compressed air lines and fittings
e Refer to test equipment procedures

index for compressed air lines
leakage checks

Are compressed air lines and fittings OK?

GO

TA 114835

Figure 44-1 (Sheet 4 of 7) 44-5
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GO

TTT CAUTION— — — —4

YES NO Fittings and metal tubing can be ruined by |
overtightening. Tighten fitting until leak |

— tll *
stops

— — — — _ —

@ Replace broken or crushed compressed
air lines

e Refer to Vol 3, chapter 13, para
13-21

@ Tighten leaking compressed air line
fittings

e@ Using 7/8-inch wrench tighten
fitting until leak stops

e Do soap suds test again to be sure
fitting is tight

BRAKESHOE LINING

@ Check service brakeshoe lining

@ Take off brake drum. Refer to Vol 3,
Chapter 14, pora 14-4 and 14-9

@ Look at brakeshoe linings to see if
they are worn

@ Check wheel cylinders

@ Look for leaks

Are brakeshoe linings and wheel
cylinder OK?

/
WHEEL
CYLINDER

GO

TA 114836

Figure 44-1 (Sheet 5 of 7)
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15
(ves) © @ Replace worn service brakeshoe linings

e Refer to Vol 3, chapter 13, para
13-8

@ Replace leaking wheel cylinders

e Refer to Vol 3, chapter 13, para
13-11

( 16
@ Check service brakeshoe adjustment

@ Put back brake drum. Refer to Vol 3,
Chapter 14, para 14-4 and 14-9

e@ Check adjustment. Refer to Vol 3,
chapter 14, para 14-4 and 14-9

Is brakeshoe adjustment OK?

17

(ves) (No) @ Adjust service brakeshoes
@ Refer to Vol 3, chapter 13, para

13-9 and 13-10

TM
18 ) @Ue @ Test master cylinder

e Refer to test equipment procedures
index for master cylinder leakage
test

Is master cylinder OK?

GO
TA 114837

Figure 44-1 (Sheet 6 of 7)
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GO

@ Replace master cylinder

e Refer to Vol 3, chapter 13, para
13-12

@ Put back master cylinder hydraulic
line

e Using 3/4-inch wrench unscrew and
take out pipe plug from master
cylinder

- @ Put back master cylinder hydraulic
line and tighten using 3/4-inch wrench

@ Replace air hydraulic cylinder

@ Refer to Vol 3, chapter 13,
para 13-14

TA 114838

Figure 44-1 (Sheet 7 of 7)
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_ Symptom

NO BRAKING ACTION )

oe)

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

ve Make truck ready for work on brake
e Park truck. Refer to

TM 9-2320-209-10

system

a | a Bee

CO@ Check master cylinder

e@ Look for leaks coming from cylinder
body

MASTER
CYLINDER
BODY

AIR HYDRAULIC CYLINDER BODY

Is master cylinder OK?

mi

(a)
@ Replace leaking master cylinder

e Refer to Vol 3, chapter 13, para 13-12

fTMN

OF are
@ Check air hydraulic cylinder

e Look for leaks coming from air
hydraulic cylinder body. See
figure 46-1]

Is air hydraulic cylinder OK?

ye

GO

Figure 44-2 (Sheet 1 of 2)

TA 114839
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GO

(ves) (no) @ Replace leaking air hydraulic cylinder

e Refer to Vol 3, chapter 13, para
13-14

Ol
Check hydraulic lines

@ Look for any cracked or broken lines.
See figure 46-1

Are hydraulic lines OK?

@ Replace cracked or broken hydraulic
NY lines

i | @ Refer to Vol 3, chapter 13, para 13-13

@ Replace master cylinder

@ Refer to Vol 3, chapter 13, para
13-12

TA 114840

Figure 44-2 (Sheet 2 of 2)
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Symptom

3 TRAILER BRAKES DO NOT WORK WHEN PEDAL IS PRESSED
OR HAND CONTROL VALVE IS USED

Cy

Are compressed air lines and fitting OK?

k truck

e Refer to TM 9-2320-209-10

@ Check compressed air lines and fittings

e Refer to test equipment procedures
index for compressed air line
leakage check

TA 114841

Figure 44-3 (Sheet 1 of 2)
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GO GO

@ Replace broken or crushed compressed
air lines

e Refer to Vol 3, chapter 13, para
13-21

@ Tighten leaking compressed air line
fittings

e Using 7/8-inch wrench tighten
fitting until leak stops

@ Do soap suds test again to be sure
fitting is tight

@ Check trailer brakes

e Refer to trailer TM|

TA 114842

Figure 44-3 (Sheet 2 of 2)
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Symptom

BRAKE PEDAL SINKS CLOSE TO FLOORBOARD,
OR WEAK BRAKING ACTION

@ Pork truck

e Refer to TM 9-2320-209-10

@ Check compressed air lines and fittings

e Refer to test equipment procedures
index to compressed air line
leakage check

Are compressed air lines and fitting OK?

— — — — CAUTION — — — 4

Fittings and metal tubing can be ruined |
by overtightening. Tighten fitting until
leak ehanc

war vie

——_ oe oo ole

@ Replace broken or crushed compressed
air lines

e Refer to Vol 3, chapter 13, para
13-21

e Using 5/8-inch wrench tighten fitting
until leak stops

@ Do soap suds test again to be sure
fitting is tight

w

@ — a a
h

 a
soon

er o a o Q
a nn 3 @ oO re
} 3

O
o ~ oO wn on oO oO

.

Q 5 5 O
o

4
)

O

TA 114843

Figure 44-4 (Sheet 1 of 3)
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GO BRAKESHOE LINING

@ Check service brakeshoe lining

chapter 14, para 14-4 and 14-9
@ Look at brakeshoe linings to see if

they are worn

@ Check wheel cylinders

® Look for leaks

e@ Take off brake drum. Refer to Vol 3,

Are brakeshoe linings and wheel
cylinder OK? CYLINDER7

©
@ Replace worn service brakeshoe linings

e Refer to Vol 3, chapter 13, para
13-8

@ Replace a leaking wheel cylinder

e Refer to Vol 3, chapter 13, para
13-11

6o-. Check service brakeshoe adjustment
e Put back brake drum. Refer to Vol

3, chapter 14, para 14-4 and 14-9
e@ Check brakeshoe adjustment. Refer

to Vol 3, chapter 13, para 13-9
and 13-10

Is brakeshoe adjustment OK ?

GO

TA 114844

Figure 44-4 (Sheet 2 of 3)
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GO

@ Adjust service brakeshoes

e Refer to Vol 3, chapter 13, para
13-9 and 13-10

@ Check master cylinder
e Refer to test equipment procedures

index for master cylinder leakage
check

ls master cylinder OK?

@ Replace master cylinder

e Refer to Vol 3, chapter 13, para
13-12

@ Put back master cylinder hydraulic line

e Using 3/4~inch wrench unscrew and
take out pipe plug from master
cylinder

e Put back master cylinder hydraulic
line and tighten using 5/8-inch
wrench

@ Replace air hydraulic cylinder

e@ Refer to Vol 3, chapter 13, para
13-14

TA 114845

Figure 44-4 (Sheet 3 of 3 )
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Symptom

5
ONE BRAKE DRAGS OR TRUCK PULLS TO ONE SIDE )

@ Park truck

e@ Refer to TM 9=2320-209-10

@ Check hydraulic brakelines

@ Look for a crushed or bent line.
See figure 46-1

Are hydraulic brakelines OK?

@ Replace crushed or bent hydraulic

e Refer to Vol 3, chapter 13, para
13-13

@ Check brakeshoe adjustment on wheel
that drags

e@ Refer to Vol 3, chapter 13, para
- 13-9 and 13-10

Is brakeshoe clearance between
-010 + .005 inch

GO
TA 114846

Figure 44-5 (Sheet 1 of 3)
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GO

NOTE

If a set of brakeshoes is not adjusted right,
check and adjust all brakeshoes. Doing
this will make sure that none of the other
brakes will drag

@ Adjust brakeshoes

@ Refer to Vol 3, chapter 13, para
13-9 and 13-10

Note: If brakeshoes do not adjust
or brake still drags do
instruction box 6

/ yooco000 U 2

@ Check brakeshoe return spring

e@ Take off brake drum. Refer to Vol 3,
chapter 14, para 14-3

@ Look for broken return spring
@ Look for signs of a stretched return

spring

Is return spring OK?

WHEEL RETURN
CYLINDER SPRING

BRAKESHOES
GO

TA 114847

Figure 44-5 (Sheet 2 of 3)
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ey
 

©

)

d @ Replace broken or stretched return
spring

e Refer to Vol 3, chapter 14, para
14-5

e Put back brake drum. Refer to Vol 3,
chapter 14, para 14-3

e Adjust all service brakeshoes. Refer
to Vol 3, chapter 13, para 13-9
and 13-10

@ Replace wheel cylinder on wheel that
drags

e Refer to Vol 3, chapter I3, para
[3-11

TA 114848

Figure 44-5 (Sheet 3 of 3)
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Symptom

6

BRAKES DRAG +)

@ Park truck

e Refer to TM 9-2320-209-10

2
“ft @ Check brake pedal free play

@ Slowly push down on brake pedal

e Feel if pedal travels freely 1/4
or 1/2-inch before brake pressure
is felt

Is pedal free play OK?

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

F
BRAKE: “ : Z PEDAL; /; ys 1/4 to 1/2 INCH

@ Adjust brake pedal free play

@ Refer to Vol 3, chapter 13,
para 13-19

@ Check master cylinder hydraulic line

@ book for a crushed or kinked line.
See figure 46-1

Is hydraulic line OK?1

GO
MASTER CYLINDER
HYDRAULIC LINE

TA 114849

Figure 44-6 (Sheet 1 of 5)
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@ Replace crushed or kinked hydraulic
line

e@ Refer to Vol 3, chapter 13, para
13-13

@ Check hydraulic lines from air
hydraulic cylinder to T-fittings on
axles

e@ Look for a crushed or kinked line.
See figure 46-1

Are the hydraulic lines OK?

@ Replace crushed or kinked hydraulic
line

e Refer to Vol 3, chapter 13, para
13-13

@ Check service brakeshoe adjustment

e@ Refer to Vol 3, chapter 13, para
13-9 and 13-10

Is brakeshoe adjustment OK?

TA 114850

Figure 44-6 (Sheet 2 of 5)
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@ Adjust service brakeshoes

e Refer to Vol 3, chapter 13, para
13-9 and 13-10

@ Check hydraulic brake fluid in master

@ Open master cylinder access hatch
e Using l-inch wrench unscrew and

takeoff master cylinder filter cap
e Using a flashlight, shine light into

master cylinder reservoir
@ Look for signs of oil or dirt mixed in

with hydraulic fluid

Is hydraulic fluid OK?

MASTER
CYLINDER
onl CAP

MASTER
CYLINDER

o*.

re*
«

La

@ Replace hydraulic fluid

e@ Remove master cylinder. Refer to
Vol 3, chapter 13, para 13-12

e@ Remove air hydraulic cylinder.
Refer to Vol 3, chapter 13, para
13-14
Drain hydraulic fluid from masterWl Se ee SEN Fe

and hydraulic cylinders and clean
using Dry Cleaning Solvent Type II
(SD-2) P-D-680

e Puta rubber hose end on each wheel
cylinder bleeder valve

@ Place other end of the hoses in cans

NO GO TA 114851

Figure 44-6 (Sheet 3 of 5)
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GO NO GO

L
e Using 9/16-inch wrench open bleeder

valve
e@ Using compressed air blow through all

hydraulic lines and make sure all
hydraulic fluid is out of system

e@ Put back master cylinder. Refer to
Vol 3, chapter 13, para 13-12

@ Put back air hydraulic cylinder.

ol
@ Check master cylinder

Refer to Vol 3, chapter 13,

e Refer to test equipment procedures

para 13-14
e Add fluid and bleed system. Refer

index for master cylinder leakage
check

to Vo! 3, chapter 2, para 13-15

Does brake pedal return?

or 13-16

(13 )
(wo) @ Replace master cylinder

e@ Refer to Vol 3, chapter 13, para
13-12

TA 114852

Figure 44-6 (Sheet 4 of 5)
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@ Put back master cylinder hydraulicDae! s — line
e@ Using 3/4-inch wrench unscrew and

take out pipe plug from master
cylinder

e Put back master cylinder hydraulic
line and tighten using 3/4-inch wrench

@ Put back brake pedal return spring

e Using pliers, put back return spring

@ Replace air hydraulic cylinder

e Refer to Vol 3, chapter 13, para
13-14

TA 114853

Figure 44-6 (Sheet 5 of 5)
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CHAPTER 45

BRAKE SYSTEM TROUBLESHOOTING SUMMARY

45-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 44 for the brake system.

45-2. PROCEDURES. The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshoot-
ing 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. Warn-
ings, cautions, and notes are given where needed.

45-1
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BRAKE SYSTEM TROUBLESHOOTING SUMMARY

TROUBLE WITH SERVICE BRAKES )
Symptoms

3 4| TRAILER BRAKES BRAKE PEDAL SINKS ONE BRAKE
BRAKE PEDAL | DO NOT WORK WHEN CLOSE TONO BRAKINGPRESSURE IS [sone ] PEDAL IS PRESSED || FLOORBOARDS,OR |{ORAGSOR || A
SPONGY OR HAND CONTROL WEAK BRAKING TO ONE SIDE

VALVE IS USED ACTION

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

@ HYDRAULIC BRAKE FLUID
@ HYDRAULIC LINES

GO GO GO GO GO GO

TA 114854

Figure 45-1 (Sheet 1 of 4)
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GO

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

@ MASTER CYLINDER
e AIR HYDRAULIC CYLINDER
e HYDRAULIC LINES

=

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

e@ TRAILER BRAKES
e@ COMPRESSED AIR LINES AND

FITTINGS

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

Figure 45-1 (Sheet 2 of 4)

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

GO

GO

GO

GO

GO

GO

TA 114855
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GO GO GO

aE
@ LOOK TO FIND FAULT IN ONE

OF THE FOLLOWING:

SERVICE BRAKESHOE LINING
e@ SERVICE BRAKESHOE

ADJUSTMENT
@ WHEEL CYLINDERS
e HYDRAULIC LINES AND

FITTINGS
e@ MASTER CYLINDER

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

@ HYDRAULIC BRAKELINES
@ SERVICE BRAKESHOE

ADJUSTMENT
e@e BRAKESHOE RETURN SPRING

GO GO

TA 114856

Figure 45-1 (Sheet 3 of 4)
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GO GO

TIGHTEN OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

BRAKE PEDAL
MASTER CYLINDER
HYDRAULIC BRAKE FLUID
HYDRAULIC LINES
SERVICE BRAKESHOES

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114857

Figure 45-1 (Sheet 4 of 4)
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2

( TROUBLE WITH HANDBRAKE )‘S Dy,

Symptoms

, | 8 a
HANDBRAKE DOES NOT HANDBRAKE ASSEMBLY

D PARKED TRUCK DRAGS AFTER HANDBRAKE
HOLD PA LEVER IS PUT DOWN

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

@ HANDBRAKE CABLE
@ HANDBRAKE BRAKESHOES
e@ HANDBRAKE LINKAGE

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

®
 ee

 
ee

TA 114858

Figure 45-2 (Sheet 1 of 2)
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I
@ LOOK TO FIND FAULT IN ONE

OF THE FOLLOWING:

@ HANDBRAKE BRAKESHOE
RETRACTING SPRING

e@ LEVER RETRACTING SPRING
e@ HANDBRAKE LINKAGE
@ HANDBRAKE CABLE

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114859

Figure 45-2 (Sheet 2 of 2)
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3

< TROUBLE WITH COMPRESSED Air)
Symptoms

10 ? BUZZER DOES NOT I
ON AIR PRESSURE PRESSURE GAGEPRESSURE GAGE
GAGE, AND WARNING READS BELOW IS ABOVE NORMAL
BUZZER SHUTS OFF 60 PSI

DECIDE IF FAULT IS IN THE
MECHANICAL OR ELECTRICAL
SYSTEM

IS FAULT IN MECHANICAL SYSTEM?

TROUBLESHOOTING PROCEDURE
FOR WARNING SYSTEM, REFER
TO TROUBLESHOOTING INDEX
FOR ELECTRICAL SYSTEM

(so) DO ELECTRICAL SUMMARY

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

@ COMPRESSED AIR LINE TO AIR
PRESSURE GAGE

@ AIR PRESSURE GAGE
@ COMPRESSED AIR SYSTEM

l
GO GO GO

TA 114860

Figre 45-3 (Sheet 1 of 3)
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GO GO

REPAIR OR REPLACE BAD PART )
NOTE: FOR DETAILED TROUBLESHOOTING

PROCEDURES, SEE SYMPTOM INDEX

t
@ LOOK TO FIND FAULT IN ONE OF

THE FOLLOWING:

@ COMPRESSOR DRIVE BELT AND
PULLEY

@ AIR COMPRESSOR DRIVE BELT
ADJUSTMENT

@ AIR GOVERNOR ADJUSTMENT
@ COMPRESSED AIR LINES AND

FITTINGS
1

I
REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEXSe =F — =

SE
 

A
T

 
a

 
a

 
a

 
@

O
 

yy
 

.

TA 114861

Figure 45-3 (Sheet 2 of 3)
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GO

@ LOOK TO FIND FAULT IN

@ AIR GOVERNOR

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114862

Figure 45-3 (Sheet 3 of 3)
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CHAPTER 46

BRAKE SYSTEM SUPPORT DIAGRAMS

46-1. GENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in chapter 44. Table 3-1 is a complete listing of all support
diagrams used in this manual.

46-1
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Brake System Support DiagramFigure 46-1.
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CHAPTER 47

HANDBRAKE SUBSYSTEM TROUBLESHOOTING

This chapter gives equipment troubleshooting47-1. EQUIPMENT ITEMS COVERED.
for which there are authorized correctiveprocedures for the handbrake subsystem,

maintenance tasks at the organizational maintenance level.

47-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

47-1



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

HAN DBRAKE SUBSYSTEM TROUBLESHOOTING

Symptom

7 HANDBRAKE DOES NOT HOLD PARKED TRUCK)

@ Make truck ready for work on
handbrake

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

@ Check handbrake cable

e Crawl under truck
e Feel for loose cable end joints.

See figure 46-1
e@ Look for a broken cable

Is handbrake cable OK?

° a |. sim ee ee ne eee
~~ @ ligntren loose capnie end joins

e@ Refer to Vol 3, chapter 13, para
13-7

@ Renlace broken handbrake cable
_ ae De eet ETN EE Be Ee Pee BOE ee ee a FO

TA 114865

Figure 47-1 (Sheet 1 of 3)
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GO

@ Check brakeshoes on handbrake
assembly

e Look for oil on linings or drum
e@ Look for worn linings
e Feel if brakeshoes are loose

Are the brakeshoe linings and drum OK?

GO

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

HANDBRAKE
BRAKESHOE

HANDBRAKE ,
DRUM |

(anner (INNA q

/
BRAKESHOE
LEVER

/

@ Clean oily handbrake drum

@ Using dry cleaning solvent, type II
(SD-2) Fed Spec P-D-680, ona
rag wipe drum surface clean of oil

@ Wait about 30 minutes before doing
next step

@ Replace worn or oily brakeshoes

e Refer to Vol 3, chapter 13, para
13-4

@ Tighten loose brakeshoes

e Refer to Vol 3, chapter 13, para
13-4

TA 114866

Figure 47-1 (Sheet 2 of 3)
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GO

an |
fhe Check handbrake linkage at drum

@ Look to see if any of the levers
are broken or bent

Is the handbrake linkage OK ?

@ Replace broken or bent brakeshoe
lever

e Refer to Vol 3, chapter 13, para
13-4

@ Adjust handbrake assembly

e Refer to Vol 3, chapter 13, para 13-7

TA 114867

Figure 47-1 (Sheet 3 of 3)
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Symptom

8 HANDBRAKE ASSEMBLY DRAGS AFTER HAN DBRAKE
LEVER HAS BEEN PUT DOWN

@ Make truck ready for work on brake 1. == ee
system | eee or

@ Park truck. Refer to ‘iaw/ hee ——=
TM 9-2320-209-10 = ———

: RETRACTING SPRING
@ Check brakeshoe retracting spring, and —_—— BRAKESHOE

lever retracting spring at rear of
transfer \

e Crawl under truck
e Look for retracting springs that

have come off mount
e Look for worn or broken retracting

sprin Jf }
pring LEVER RETRACTING

Oana SPRING
Are retracting springs OK?

@ Put back retracting spring that has
(ves) (no) come off mount

e Using pliers stretch spring and
hook on mounting eye

@ Replace worn or broken hook on
mounting eye brakeshoe retracting
spring

e@ Refer to Vol 3, chapter 13,
para 13-4

@ Replace worn or broken lever retracting
spring

GO e Refer to Vol 3, chapter 13, para
13-4

TA 114868

Figure 47-2 (Sheet 1 of 2)
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GO

4on Check handbrake linkage
e Using hand, pull on brakeshoe lever

to feel if it moves freely

Does handbrake linkage moves freely?

@ Lubricate handbrake linkage

e@ Refer to LO 9-2320-209-1271

@ Check handbrake cable

e@ Look for a kinked cable. See
figure 46-1

Is handbrake cable OK?

7
@ Replace handbrake cable

(No) @ Refer to Vol 3, chapter 13, para
13-5

8

(ves) @ Adjust handbrake assembly
e@ Refer to Vol 3, chapter 13, para

13-7

TA 114869

Figure 47-2 (Sheet 2 of 2)
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CHAPTER 48

COMPRESSED AIR SUBSYSTEM TROUBLESHOOTING

This chapter gives equipment troubleshooting48-1. EQUIPMENT ITEMS COVERED.
for which there are authorized correc-procedures for the compressed air subsystem,

tive maintenance tasks at the organizational maintenance level.

48-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

48-1
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COMPRESSED AIR SUBSYSTEM TROUBLESHOOTING

Symptom

BUZZER DOES NOT SHUT OFF AND AIR
PRESSURE GAGE READS BELOW 60 PSI

@ Park truck

e Refer to TM 9-2320-209-10

@ Check air compressor drive belt and AIR COMPRESSOR DRIVE BELT
pulley =

— “rf ales
e Take off battery ground cable. <I (= B

Refer to Vol 3, chapter 7, para a =

e Look for a broken belt = S see ee:
@ Look for signs of oil on belt and KS

compressor pulley \ | 3
G oS

@ Check air compressor drive belt 7 ONWSZA
adjustment i] al

\ ‘ ~s et@ Refer to Vol 3, chapter 13,para 13-34 (i HE ! = 2
COMPRESSOR PULLEY

ls air compressor drive belt OK?

3

(ves) (No) @ Adjust loose drive belt
@ Refer to Vol 3, chapter 13. para

13-34

@ Replace broken or oily belt

e Refer to Vol 3, chapter 13, para
13-34

Note: If compressor pulley is
found oily, the leak
should be fixed and pulley
cleaned

TA 114870

Figure 48-1 (Sheet 1 of 3)
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GO

@ Put back battery ground cable

@ Refer to Vol 3, chapter 7, para
7-58

_—
2@ Check compressed air lines

e Refer to test equipment procedures
index for compressed air lines
leakage checks

Are the compressed air lines and
fittings OK?

f— — — —CcAUTION— — —- —4

Fittings and metal tubing can be ruined by
over tightening. Tighten fitting until |
leak stops _|

@ Tighten compressed air fittings that are
leaking

@ Using 1 1/2-inch wrench tighten
fitting until leak stops

@ Do soap suds test again to be sure
fitting is tight

@ Replace broken or crushed compressed
air lines

e Refer to Vol 3, chapter 13, para
13-21

TA 114871

Figure 48-1 (Sheet 2 of 3)
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GO

@ Check air governor adjustment

e Start engine. Refer to
TM 9=2320-260-10

e Look at air pressure gage
e Wait to see if air compressor

unloads before 120 psi or at a
higher reading

Does air pressure reach 120 psi before
unloading ?

@ Adjust air governor

e@ Refer to Vol 3, chapter 13, para
13-36

Note: If the air governor cannot be
adjusted, it should be
replaced. Refer to Vol 3,
chapter 13, para 13-35

@ Replace air compressor

e Refer to Vol 3, chapter 13, |
para 13-31

TA 114872

Figure 48-1 (Sheet 3 of 3)
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Symptom

10
LOW, OR NO READING ON AIR PRESSURE GAGE,
AND WARNING BUZZER SHUTS OFF

@ Turn engine off

e@ Refer to TM 9-2320-209-10

i NOTE
Air pressure gage is not part of the brake
system functional group. The air pressure
gage is part of the non-electrical gages
group. Troubleshooting for the air pressure
gage will be under the brake system. Air
pressure gage fitting is behind instrument
cluster

~ |
2@ @ Check compressed air line to air

pressure gage

e Using soapy water coat the fitting
and look for air bubbles. See
figure 49-1

Is the air line fitting tight?

°
 AD

Figure 48-2 (Sheet 1 of 2)
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GO

b {iN
©.

la rr @ Tighten loose compressed air line

YES NO e Refer to Vol 3, chapter 13,
para 13-31

Os
@ Check air pressure gage(

@ Open air reservoir drain valve

e Using 9/16-inch wrench unscrew and
take off air line from back of gage

e Put air line on air pressure gage
that is known to be good and tighten
line using 9/16-inch wrench

e Close air reservoir drain valve
@ Start engine. Refer to

TM 9-2320-209-10.
Watch for pressure reading on gage

Is there still a low or no reading on gage?

i (>
i corn “| @ Replace air pressure gage

NO e@ Refer to Vol 3, chapter 7, para
7-13

6

@ Check compressed air system

@ Refer to fault symptom index for
buzzer does not shut off and air
pressure gage reads below 65 psi

@ Check buzzer

e Refer to troubleshooting index for
electrical system

TA 114874

Figure 48-2 (Sheet 2 of 2)
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Symptom

I] | READING ON AIR PRESSURE GAGE IS ABOVE NORMAL )

@ Park truck

e@ Refer to TM 9-2320-209-10

@ Check air governor adjustment

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

e@ Look at air pressure gage
e Wait to see if air compressor unloads

before 120 psi or at a high reading
AIR PRESSURE GAGE

Is adjustment OK?

@ Adjust air governor

(no) @ Refer to Vol 3, chapter 13, para
13-36

Note: If the air governor can not be
adjusted, it should be replaced.
Refer to Vol 3, chapter 13,
para 13-35

4

@ Replace air compressor
YES

e@ Refer to Vol 3, chapter 13,
we

para 13-31

TA 114875

Figure 48-3
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CHAPTER 49

BRAKE SYSTEM TEST PROCEDURES

49-1. GENERAL. This chapter gives test procedures for the tests given in
chapter 44, 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
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1
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BRAKE SYSTEM TROUBLESHOOTING TESTS

COMPRESSED AIR LINES LEAKAGE CHECKS )

i
@ Check compressed air lines

@ Look for a crushed or broken line.
See figure 46-2

@ De cann ede tact ta char
we wD SOG suus Toor ro Cnec

air fittings

e Using soapy water coat the outside
of the fittings. See figure 46-2

@ Look for air bubbles that will show
leaks

TA 114876

Figure 49-1
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2
MASTER CYLINDER LEAKAGE TEST )

@ Check master cylinder

Note: These next two steps should
be done quickly so that very
little air enters master cylinder

e@ Using 5/8-inch wrench unscrew and
take out hydraulic line from master
cylinder. See figure 46-1

e Screw ina pipe plug and tighten
using 3/4-inch wrench

@ Using pliers take off brake pedal
return spring

e Notice pedal position with spring
off

1

e@ Push down on brake pedal as far as
it will go

e Let go of brake pedal and see if
pedal stays down, or comes back
very slowly

TA 114877

Figure 49-2
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3

AIR GOVERNOR ADJUSTMENT CHECK )

|
:

|

Check air governor adjustment

e Start engine. Refer to
TM 9-+2320-209-10
Look at air pressure gage

e@ Wait to see if air compressor unloads
before 120 psi or at a higher reading

TA 114878

Figure 49-3
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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.

50-1
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BRAKE SYSTEM CHECKOUT

CHECK BRAKE system )

@ Check air pressure gage

e@ Start engine. Refer to
TM 9=2320-209-10

e Run engine at fast idle until air
pressure warning buzzer shuts off

Note: Air pressure warning
buzzer shuts off at 65 psi

@ Look at air pressure gage when
air pressure warning buzzer
shuts off for reading

Does air pressure warning buzzer
shut off ?

@ Stop engine

e@ Refer to TM 9-2320-209-10

@ Do fault isolation procedure
for air pressure warning buzzer
does not shut off and air
pressure gage reads below
65 psi

e@ Refer to troubleshooting
index

Is reading on air pressure gage high ?

GO

Figure 50-1 (Sheet 1 of 7)

50-2
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} ~
4 \

@ Stop engine

(ves) © e Refer to TM 9-2320-209-10
@ Do fault isolation procedure

for low or no reading on air
°

Pat Pe a Toe oe Pn = eT iver <<. wr

buzzer shuts off

e Refer to fault symptom
index

Does air pressure gage read
below 105 psi?

/ @ Stop engine

e Refer to TM 9-2320-209~10
iJ *@ Do fault isolation procedure

for reading on air pressure
gage is above normal

e Refer to fault symptom
index

©
 

4
® TA 114880

Figure 50-1 (Sheet 2 of 7)
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GO

@ Check brake pedal pressure

@ Firmly press brake pedal and
hold it for about ten seconds

Does brake pedal sink to floorboard ?

8

ls brake pedal pressure spongy ?

@ Go to Step 14

@ Do brake pedal pressure is spongy
fault isolation procedure

e Refer to fault symptom index

10
@ Stop engine

e@ Refer to TM 9-2320-209-10

GO
TA 114881

Figure 50-1 (Sheet 3 of 7)
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GO

Is there brake pedal pressure before
it sinks to the floorboard ?

i
12
@ Park truck

© e@ Refer to TM 9-2320-209-10
@ Do no braking action fault isolation

procedure

e Refer to fault symptom index

@ Do trailer brakes do not work when
pedal is pressed or hand control
valve is used fault isolation
procedure

e Refer to fault symptom index

@ Park truck

e Refer to TM 9-2320-209-10

@ Do fault isolation procedure for brake
pedal sinks close to floorboard, or
weak braking

e Refer to fault symptom index

TA 114882

Figure 50-1 (Sheet 4 of 7)
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From step 9

14
@ Check braking action

e Put truck in motion. Refer to
TM 9=2320-209-10

e@ Apply brakes

Does truck stop in a straight line?

15
@ Do fault isolation procedure(wo) for one brake drags or truck

pulls to one side

e Refer to fault symptom
index

16

@ Check if service brakes drag

(ves) @ Park truck, Refer to
TM 9=2320-209-10

@ Jack up truck
e Tum rear wheels by hand

to see if service brakes
drug

Are service brakes OK?

NO GO TA 114883 |
Figure 50-1 (Sheet 5 of 7)
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NO GO

@ Do fault isolation procedure
for all brakes drag

@ Refer to fault symptom
index

@ Check if handbrake assembly
drags

e@ Turn rear wheels by hand
and see if handbrake assembly
drags

Is handbrake assembly OK?

19

@ Do fault isolation procedure(no) for handbrake assembly drags
after handbrake lever is put
down

e Refer to fault symptom
index

GO

Figure 50-1 (Sheet 6 of 7)
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NO GO

50-8

@ Check handbrake

e Jack down truck
e@ Start engine and put

transmission gear on.
Refer to TM 9-2320-209-10.
Keep clutch pedal down.

e@ Pull up handbrake
Slowly release clutch

e See if truck moves with
handbrake on. Truck
should stall

Does handbrake stall truck?

|

@ Park truck

e Refer to TM 9-2320-209-10

@ Do fault isolation procedure
for handbrake does not hold
parked truck

e Refer to fault symptom
index

@ Brake system checks out
OK.

e@ Park truck. Refer to
TM 9=2320-209-10

Figure 50-1 (Sheet 7 of 7)
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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 mainte-
nance 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.

51-1
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Symptom WHEEL SYSTEM TROUBLESHOOTING

l
| SHIMMY

“———,

C
@ Jack up and support

front of truck

@ Refer to Vol 3, chapter 11, para
11-3

)

@ Look for bent or
damaged wheels

e Check inner and
outer surface of
wheel

Are wheels OK ?

(ves) (no) @ Replace bad wheel

| @ Refer to Vol 3, chapter 14, para
14-3

TA 114886

Figure 51-1 (Sheet 1 of 2)
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TM 9-2320-209-20-2-2

@ Check for loose
wheel bearings

e@ Push then pull on
top of tire

NOTE: Wheel should move
very little

Are wheel bearings tight enough ?

@ Adjust wheel bearings

14-6
e Refer to Vol 3, chapter 14, para

@ Remount tires correctly

e Refer to Vol 3, chapter 14, para
14-12

Figure 51-1 (Sheet 2 of 2)

TA 114887
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Symptom

2( FRONT TIRES DO NOT WEAR EVENLY )

@ Refer to Vol 3, chapter 11, para
11-3

@ Check for bent or
damaged wheels

@ Look at inner and
outer surface of
wheels

Are wheels ok?

(3)
(ves) (no) @ Replace bad wheel

@ Refer to Vol 3, chapter 14, para
14-3

9
 A

TA 114888

Figure 51-2 (Sheet 1 of 2)
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GO

@ Check for loose whee!
bearings

@ Push, then pul
top of tire

NOTE: Wheel should move
very little

l an
ion

Are wheel bearings tight enough?

Figure 51-2 (Sheet 2 of 2)

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

@ Adjust loose wheel bearings

e Refer to Vol 3, chapter 14, para

@ Adjust toe-in

@ Refer to Vol 3, chapter 15, para

TA 114889
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CHAPTER 52

STEERING SYSTEM TROUBLESHOOTING

52-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the steering system, for which there are authorized corrective mainte-
nance tasks at the organizational maintenance level.

52-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

52-1
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STEERING SYSTEM TROUBLESHOOTING

@ Make truck ready for work on steering
system

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

| STEERING
COLUMN

@ Check steering column

e Using 9/16-inch wrench turn column
bracket clamp bolt two turns to the
left

e@ See if steering column changes its
position from side to side

COLUMN
BRACKET
CLAMP
aQHi T
DVL

Does steering column stay in position?

BRACKET CLAMP

ir TM
3 )}

(no) @ Adjust steering column
e Using 9/16-inch wrench turn column

bracket clamp bolt-two more turns to
the left

e@ Hold column in position and tighten
column bracket clamp bolt using
9/16-inch wrench

TA 114890

Figure 52-1 (Sheet 1 of 2)
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GO

@ Tighten steering column

e@ Hold column in position and tighten
column bracket clamp bolt using
9/16-inch wrench

@ Adjust steering gear assembly

e@ Refer to Vol 3, chapter 15, para 15-5

TA 114891

Figure 52-1 (Sheet 2 of 2)
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2
SHIMMY

l

@ Make truck ready for work on steering
system

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

2

@ Check steering linkage

@ Look for bent, or worn linkage.
See figure 54-1

e Shake steering linkage to feel if it
is loose

Is steering linkage OK?

@ Replace bent, or worn linkage

e Refer to Vol 3, chapter 15, para 15-7

@ Tighten loose linkage

e@ Refer to Vol 3, chapter 15, para 15-9

@ Check pitman arm

@ Look for a worn, or bent pitman arm.
See figure 54-1

e@ Using 1 1/4-inch wrench feel if pitman
arm nut is loose

Is pitman arm and nut OK?

GO

TA 114892

Figure 52-2 (Sheet 1 of 4)
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GO

@ Replace worn, or bent pitman arm

e Refer to Vol 3, chapter 15, para 15-4

po
"

@ Tighten loose pitman arm nut

e Using 1 1/4-inch wrench tighten
NUT sitman arm nu

pirman arm nur

PITMAN
ARM

a

@ Check drag link

e Shake drag link to feel if it is loose.
See figure 54-1

Is drag link OK?

TA 114893

Figure 52-2 (Sheet 2 of 4)
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@ Adjust loose drag link

e@ Refer to Vol 3, chapter 15, para
15-9

Note: If drag link can not be adjusted
it should be replaced. Refer to
Vol 3, chapter 15, para 15-7

NOTE

Wheel bearings are not part of the steering
system, but should be checked as a cause
of shimmy

@ Check front wheel bearing adjustments

e@ Jack up truck until front wheels
turn freely

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 14, para
14-7

Note: If noise is still heard coming
from axle after bearings are
adjusted. Remove and
inspect wheel bearings. Refer
to Vol 3, chapter 14,
para 14-7

TA 114894

Figure 52-2 (Sheet 3 of 4)
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GO

@ Do toe in check

e Refer to Vol 3, chapter 15, para 15-3

Is toe in OK?

@ Adjust toe in

e Refer to Vol 3, chapter 15, para 15-3

@ Adjust steering gear assembly

@ Refer to Vol 3, chapter .15, para 15-5

TA 114895
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Symptom

3
TRUCK PULLS TO ONE SIDE)

]

@ Make truck ready for work on steering
system

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

2
@ Check steering linkage

@ Look for bent, broken, or worn
linkage. See figure 54-1

e Shake steering linkage to feel if
it is loose

Is steering linkage OK?

3 :
(ves) (No) @ Replace bent, broken or worn linkage

@ Refer to Vol 3, chapter 15, para 15-7

@ Tighten loose steering linkage

e@ Refer to Vol 3, chapter 15, para 15-7

4

@ Check pitman arm

@ Look for a worn, or bent pitman arm.
See figure 54-1

e@ Feel if pitman arm is loose

Is pitman arm OK?

.
GO

TA 114896

Figure 52-3 (Sheet 1 of 3)
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GO

YES
a

|

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

@ Replace worn, or bent pitman arm

o Vol 3, chapter 15, para 15-4

@ Tighten loose pitman arm

e Using 1 1/4-inch wrench tighten
pitman arm nut

Ol
@ Check drag link

e Shake drag link to feel if it is loose.
See figure 54-1

Is drag link OK?

|

@ Adjust loose drag link

e@ Refer to Vol 3, chapter 15, para 15-9

Note: If drag link cannot be adjusted
it should be replaced. Refer to
Vol 3, chapter 15, para 15-7

NOTE

Wheel bearings are not part of steering
system. They should be checked as a cause
of the truck pulling to one side

— ar

GO

TA 114897

Figure 52-3 (Sheet 2 of 3)
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GO

On
@ Check front wheel! bearing adjustments

e@ Jack up truck until front wheels turn
freely

e Push, then pull on tire
@ Feel for a lot of free play in wheel

Is free play OK?

@ Adjust loose wheel bearings
e Refer to Vol 3, chapter 14, para

14-7

Note: If noise is still heard coming
from front axle after bearings
are adjusted remove and
inspect wheel bearings. Refer
to Vol 3, chapter 14, para
14-7

@ Do toe-in check

@ Refer to Vol 3, chapter 15, para 15-3

Is toe-in OK?

@ Adjust toe-in

@ Refer to Vol 3, chapter 15, para 15-3

Tell direct support maintenance

TA 114898

Figure 52-3 (Sheet 3 of 3)
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Symptom

FRONT TIRES DO NOT WEAR EVENLY )

l

@ Make truck ready for work on steering
system

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

I NOTE
The shock absorbers are not part of the
steering system. However, they should be
checked when the front tires do not wearee Se Se

evenly

~ @ Check shock absorbers

@ Look for signs of leaking hydraulic
oil

Are shock absorbers OK ?

@ Replace leaking shock absorbers

e@ Refer to Vol 3, chapter 17, para 17-1]

Note: If one snock absorber is found to
be bad both should be replaced

TA 114899

Figure 52-4 (Sheet 1 of 2)
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G O
=

/ @ Check steering linkage_
(

e Feel for loose linkage

Is steering linkage tight ?
a | “

@ Replace worn linkage

(ves) © e@ Refer to Vol 3, chapter 15, para 15-6

© @ Do toe-in check

e@ Refer to Vol 3, chapter 15, para 15-3

is toe-in OK?

@ Adjust toe-in

; NO, e Refer to Vol 3, chapter 15, para 15-3

NOTE

Wheel bearings are not part of the steering
system. They should be checked as a cause
of uneven tire wear

AT
en

@ Refer to Vol 3, chapter 14,
para 14~7

djust wheel bearings

TA 114900

Figure 52-4 (Sheet 2 of 2)
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CHAPTER 53

STEERING SYSTEM TROUBLESHOOTING SUMMARY

53-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 52 for the steering system.

53-2. PROCEDURES. The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshoot-
ing 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. Warn-
ings, cautions, and notes are given where needed.

53-1
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STEERING SYSTEM TROUBLESHOOTING SUMMARY
; .

(trouste WITH STEERING SYSTEM )

| 2 3 4
TRUCK PULLS TO | FRONT TIRES DO |( HARD STEERING ( SHIMMY ] { ONE SIDE NOT WEAR EVENLY

:

GO GO GO

@ LOOK TO FIND A FAULT IN THE
FOLLOWING
e STEERING COLUMN

i
REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING |
PROCEDURES, SEE SYMPTOM INDEX

TA 114901

Figure 53-1 (Sheet 1 of 3)
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GO GO GO

THE FOLLOWING:
@ STEERING LINKAGE

PITMAN ARM
DRAG LINK
FRONT WHEEL BEARINGS
TOE-IN ADJUSTMENT

REPAIR OR REPLACE BAD PART

@ LOOK TO FIND A FAULT IN ONE OF |

PROCEDURES, SEE SYMPTOM INDEX

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

@ STEERING LINKAGE
PITMAN ARM
DRAG LINK
FRONT WHEEL BEARINGS
TOE-IN ADJUSTMENT

wee

ECKOUT OK ?

|
GO

NOTE: FOR DETAILED TROUBLESHOOTING :

> |
GO

TA 114902

Figure 53-1 (Sheet 2 of 3)
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53-4

ay
 

(

YES NO
ee”

REPAIR OR REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

a

_a
e FAULT IN ONE OF

E

SHOCK ABSORBERS
STEERING LINKAGE
TOE=IN ADJUSTMENT

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114903

Figure 53-1 (Sheet 3 of 3)
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CHAPTER 54

STEERING SYSTEM SUPPORT DIAGRAMS

54-1. GENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in chapter 52. Table 3-1 is a complete listing of all support
diagrams used in this manual.

54-1
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54-2

PITMAN
ARM

SHOCK
ABSORBERS

DV

SE STEERING
= LINKAGE

TA 114904

Figure 54-1. Steering System Support Diagram
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CHAPTER 55

SPRING AND SHOCK ABSORBERS SYSTEM TROUBLESHOOTING

55-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the springs and shock absorbers system, for which there are
authorized corrective maintenance tasks at the organizational maintenance level.

55-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

55-1
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SPRINGS AND SHOCK ABSORBERS TROUBLESHOOTING
Symptom

TRUCK LEANS TO ONE SIDE )

@ Make truck ready for work on springs

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

@ Check front and rear leaf springs

e Look for broken springs

Are springs OK?
U-BOLTS LEAF

SPRINGS

@ Replace broken leaf springs

e Refer to Vol 3, chapter 17, para
17-4 and 17-7

@ Check front and rear U-bolts

e Look for broken U-bolts

Are U-bolts OK?

GO

TA 114905

Figure 55-1 (Sheet 1 of 2)
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5. GG) n t ~ beumle-ae wha | te
@ wKepiace Sroken UNDOlTs

(ves) © e Refer to Vol 3, chapter 17, para
17-3 and 17-6

LEAF SPRINGS

@ Check front and rear leaf spring
shackles

e@ Look for broken shackles

Are shackles OK ?
=

@ Replace broken shackles

e Refer to Vol 3, chapter 17, para
17-4 and 17-7

Tell direct st| : ae Pe 5 pport maintenance

TA 114906
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Symptom
2

REAR AXLE MAKES NOISE )

@ Park truck

e Refer to TM 9=2320-209-10

@ Check torque rods

@ Shake torque rods
@ Look for free play at torque rod

ends

Are torque rods OK?

GO

REAR LEAF SPRING SEAT
aN U-BOLTS ayn,

TORE wie oncue
ROD = = = ROD

TORQUE ROD TORQUE ROD
ENDS ENDS

TA 114907

Figure 55-2 (Sheet 1 of 5)
55-4



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

GO

@ Replace worn torque rod ends

@ Refer to Vol 3, chapter 17, para
17-12

LIFTING
BOLT

| SADDLE
Ax} oO ;

A ’ 2) A

@ Check spring seat bearing free play PRY BAR

e@ Put floor jack under spring seat
bracket

e@ Raise until wheels come off ground
e@ Put pry bar between saddle lifting

bolt and saddle
@ Move bar up and down and look for

free play in spring seat housing

SPRING SEAT
BRACKET

FLOOR
JACK

Is spring seat bearing free play OK?

GO

TA 114908

Figure 55-2 (Sheet 2 of 5)
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GO

5

—~ @ Adjust spring seat bearing
YES NO

e Refer to Vol 3, chapter 17, para
17-10

NOTE

Wheel bearings are not part of the
spring and shock absorber group.
However they should be checked for a
cause of the rear axle making noise

—a

@ Check wheel bearing adjustment

e@ Slide a pry bar under rear wheels

NOTE: Bar is used as a lever to move
the tire using the ground for
support

@ Move the pry bar up and down WHEEL
and feel for a lot of free play
in wheel 3ie C

Is wheel bearing adjustment OK? O O
)

O

PRY BAR O

yy» FLOOR

GO
TA 114909

Figure 55-2 (Sheet 3 of 5)
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GO

7

@ © @ Adjust loose rear wheel bearings

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

@ Check rear wheel bearing on wheel
that is noisy Cc

e Remove rear hub and brake drum —_ BEARING
assembly. Refer to Vol 3,
chapter 14, para 14-9 Cc

@ Look at wheel bearings for signs Cy
of scorching, melting or metal CO
discoloring SS

Note: If wheel bearing is found to
be OK, put it back. Refer
to Vol 3, chapter 14, para
14-9, Then do step 8, for
the wheel next to it

Is wheel bearing OK?

GO TA 114910

Figure 55-2 (Sheet 4 of 5)
55-7



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

@ Replace bad wheel bearing

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

Tell direct support maintenance

TA 114911

Figure 55-2 (Sheet 5 of 5)
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CHAPTER 56

SPRING AND SHOCK ABSORBERS SYSTEM

TROUBLESHOOTING SUMMARY

56-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 55 for the springs and shock absorbers system.

56-2. PROCEDURES. The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshoot-
ing 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. Warn-
ings, cautions, and notes are given where needed.

56-1
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SPRING AND SHOCK ABSORBERS TROUBLESHOOTING SUMMARY

( trousLe WITH SPRING AND SHOCK ABSORBER SYSTEM )
a

Symptoms

] {3
TRUCK LEANS REAR AXLETO ONE SIDE Ge ‘Se |

@ FRONT AND REAR LEAF SPRINGS
@ FRONT AND REAR U-BOLTS
@ FRONT AND REAR AXLE CENTER

BOLTS ,

REPAIR AND REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

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

GO

TA 114912

Figure 56-1 (Sheet 1 of 2)
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GO

ee
-——

¢ LOOK TO FIND A FAULT IN ONE OF
THE FOLLOWING:
@ TORQUE RODS
@ SPRING SEAT BEARING FREE PLAY
e@ WHEEL BEARINGS

CHECKOUT OK?

REPAIR OR REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114913

Figure 56-1 (Sheet 2 of 2)
56-3/ (56-4 blank)
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CHAPTER 57

DUMP BODY TROUBLESHOOTING

57-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the dump body, for which there are authorized corrective maintenance
tasks at the organizational maintenance level.

57-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

57-1
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DUMP BODY TROUBLESHOOTING

Symptom

DUMP BODY DOES NOT RISE)

@ Park truck. Refer to
TM 9-2320-209~10

e@ Chock wheels

@ Check dump control propeller shaft
universal joints

e@ Look for a broken universal joint.
See figure 59~1

Are the universal joints OK?

3 )i TMN irTM SF - Replace broken universal joints
YES NO

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

GO TA 114914

Figure 57-1 (Sheet 1 of 457-2 gu ( )



GO

@ Check hoist hydraulic lines and
fittings

@ Look for cracked or broken lines.
See figure 59-2

e Using 1 1/2-inch wrench feel for
loose fittings

Are hydraulic lines and fittings OK?

a0

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

@ Tighten loose fittings

e@ Using 1 1/2-inch wrench tighten
fitting

@ RefertoVol 3, chapter 19, para 19-22

@ Check hoist control linkage

e@ Refer to troubleshooting test index
for hoist control linkage check

Is hoist control linkage OK?

°
 AZ

Figure 57-1 (Sheet 2 of 4)

@ Replace bent, broken, or worn hoist
control linkage

e Refer to Vol 3, chapter 19, para
19-23

TA 114915
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GO

@ Check control linkage woodruff keyed
shafts

e Refer to troubleshooting test index
for control linkage woodruff keyed
shaft check

Does shaft turn with lever?

@ Replace hoist control box

e@ Tell direct support maintenance

@ Put truck control linkage to control
box

e Refer to Vol 3, chapter 19, para
19-23

@ Check transmission power takeoff

@ Operate dump. Refer to
TM 9=2320-209-10

@ See if dump control propeller
shaft is turning. See figure 59-1]

e@ Turn off dump. Refer to
TM 9-2320-209-10

Is dump control propeller shaft turning?

GO TA 11491

57-4 Figure 57-1 (Sheet 3 of 4)
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GO

12

@ Replace transmission power takeoff
YES NO
ay, Sa, eo Tell direct support maintenance

13

@ Test hoist control box

e Refer to troubleshooting test index
for hoist control box test

Is hoist control box OK?

@ Replace hoist control box

e Tell direct support maintenance

Tell direct support maintenance

TA 114917

Figure 57-1 (Sheet 4 of 4)
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57-6

Symptom

DUMP BODY RISES SLOWLY )

@ Make truck ready for work on dump
body

e@ Lower dump body. Refer to
TM 9-2320-209-10

@ Turn off engine. Refer to
TM 9-2320-209-10

@ Tighten loose fittings

e@ Using 1 1/2-inch wrench tighten
fitting

@ Replace cracked or broken lines

e@ RefertoVol 3, chapter 19, para 19-22

@ Check hoist hydraulic lines and
fittings

@ Look for cracked or broken lines.
See figure 59-2

@ Using 1 1/2-inch wrench feel for loose
fittings

Are hydraulic lines and fittings OK?

3

N
GO

Figure 57-2 (Sheet 1 of 2)
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GO

Oo
@ Check hoist control linkage(

e@ Refer to troubleshooting test index
for hoist control linkage checks

Is hoist control linkage OK?

5
@ Tighten loose hoist control linkage

YES NO — 1a
XY J @ Refer to Vol 3, chapter 19. para

19-23

@ Replace bent or worn hoist control
linkage

e Refer to Vol 3, chapter 19, para
19-23

6

@ Test hoist control box

e Refer to troubleshooting test index
for hoist control box test

Is hoist control box OK?

7

(vss) © @ Replace hoist control box
e Tell direct support maintenance

,

8
Tell direct support maintenance

TA 114919

Figure 57-2 (Sheet 2 of 2) 57-7
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Symptom

DUMP BODY WILL NOT HOLD IN RAISED POSITION )

@ Make truck ready for work on dump
body

@ Lower dump body. Refer to
TM 9-2320-209-10

e Turn off engine. Refer to
TM 9=2320-209-10

e@ Chock wheels

@ Check hydraulic lines and fittings

e@ Look for cracked or broken lines.
See figure 59-2

e@ Using 1 1/2-inch wrench feel for
loose fittings

Are hydraulic lines and fittings OK?

[ f.
3 ]

—_ ~ F_\. Tighten loose fittings
TOO INA

— — @ Using 1 1/2-inch wrench tighten
fitting

@ Replace cracked or broken hydraulic
lines

e Refer to Vol 3, chapter 19, para
19-22

TA 114920

57-8 Figure 57-3 (Sheet 1 of2)
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GO

—1 @ Replace hoist control box

e Tell direct support maintenance

@ Raise dump body. Refer to
TM9~2320-209- 10-1]

a. 2 a , - ._. . . *
Voes dump body come aown r

5

(ves) (wo) | Troubleshooting completed

Tell direct support maintenance

TA 11492)

Figure 57-3 (Sheet 2 of 2) 57-9
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Symptom
4 ( pump BODY WILL NOT Lower )

_S

@ Brace dump body

e Raise safety braces. Refer to
Vol 3, chapter 19, para 19-24

@ Turn off engine. Refer to
TM 9=2320-209-10

iN
2Ns @ Check hoist control linkage

e@ Refer to troubleshooting test index
a re | Lane shanae betek ae few a aleFOr noist GOMMOL LMKRGge Check

Is hoist control linkage OK?

YES NO

GO

3
@ Tighten loose linkage

e@ Refer to Vol 3, chapter 19, para
19-23

im wT ' 1 - 1 ' man tinpmes a a |
@ Kepiace bent broken Or worn Control

box linkage

e Refer to Vol 3, chapter 19, para
19-23

TA 114922

(Sheet lof 2)
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GO

@ Check control linkage woodruff keyed
shafts

e Refer to troubleshooting test index
for control linkage woodruff keyed
shaft check

Does shaft turn with lever?

© @ Replace hoist control box

e Tell direct support maintenance

6
@ Put back control linkage to control

box

@ Refer to Vol 3, chapter 19, para
19-23

fn
se

@ Replace hoist control valve

e Tell direct support maintenance

TA 114923

Figure 57-4 (Sheet 2 of 2)
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Symptom

DUMP BODY DOES NOT RISE ALL THE way )

@ Make truck ready for work on dump
body

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

e Chock wheels

@ Check hoist control linkage

e Refer to troubleshooting test index
for hoist contro! linkage check

Is linkage OK?

@ Replace bent or worn control box
linkage

e Refer to Vol 3, chapter 19, para
19-23

GO

TA 114924

57-12 Figure 57-5 (Sheet 1 of 2)
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GO

@ Test hoist contro! box

e Refer to troubleshooting test index
for hoist control box test

Is hoist control box OK?

@ Replace hoist control box

e Tell direct support maintenance

Tell direct support maintenance

TA 114925

Figure 57-5 (Sheet 2 of 2) 57-13
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DUMP BODY TROUBLESHOOTING TEST

6

HOIST CONTROL LINKAGE CHECK )

St
@ Check hoist control linkage

@ Look for bent or broken linkage.
See figure 59-1
Shake all linkage and feel if looseSl bellied

Look for signs of wear in linkage

TA 114926

Figure 57-6
57-14



HOIST CONTROL BOX TEST )

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 drivers seat and
wait for instructions
from SOLDIER A

SOLDIER A:e@ Crawl under truck
e Tell SOLDIER B to

move dump control
lever to position B

SOLDIER B: e Take off lock and
move dump contro!
lever forward to
position B

SOLDIER A:e See if power takeoff
rod moves toward
front of truck. See
figure 59-1]

Figure 57-7 (Sheet 1 of 2)

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

DUMP CONTROL
LEVER

TA 114927
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GO

SOLDIER A: e Tell SOLDIER B to
move dump control
lever to position C

SOLDIER B: e Move dump control
lever forward to
position C

SOLDIER A:@ See if spool control
rod moves up

e Tell SOLDIER B to
move dump control
lever to position D

Ls
)

m ra
)

w o Mave dumn control
Fi F Ww atetiaidhl wl wwe SFE ws

lever forward to
position D

I

SOLDIER A:e@ See if spool contro!
rod moves up

@ Push up hoist control
lever

@ See if spool valve
moves up

Note: The spool valve
should not move
up more than
1/4~inch

@ Tell SOLDIER B to
move dump control
lever to position A

SOLDIER B: @ Move dump control
lever to position A
and lock it

57-16
Figure 57-7 (Sheet 2 of 2)
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8
CONTROL LINKAGE WOODRUFF KEYED SHAFT CHECK

@ Check contro! linkage woodruff keyed
shafts

@ Take off control linkage at control
box, Refer to Vol 3, chapter 19,
para 19-23

Note: Control linkage is attached
to a control box lever on the
control box. This lever is
attached to control box by
a woodruff keyed shaft.
This shaft is visible where

CONTROL
BOX LEVER

the contro! box lever attaches WOODRUFF
to the shaft KEYED

e Move control box levers and see SHAFT
if shaft turns with lever

TA 114929

Figure 57-8
57-17/(57-18 blank)
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CHAPTER 58

DUMP BODY TROUBLESHOOTING SUMMARY

58-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 57 for the dump body.

58-2. PROCEDURES. The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshoot-
ing 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. Warn-
ings, cautions, and notes are given where needed.

58-1
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DUMP BODY TROUBLESHOOTING SUMMARY

DUMP BODY DOES DUMP BODY RISES
NOT RISE

( trouste WITH DUMP HOIST SYSTEM )

5 3

NOT RISE ALL THE
DUMP BODY DOES

WAYSLOWLY

DUMP BODY WILL DUMP BODY
NOT HOLD IN WILL NOT
RAISED POSITION LOWER

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

DUMP CONTROL PROPELLER SHAFT
UNIVERSAL JOINTS
HOIST HYDRAULIC LINES AND
FITTINGS
HOIST CONTROL LINKAGE
TRANSMISSION POWER
TAKEOFF
HOIST CONTROL BOX
CONTROL LINKAGE WOODRUFF
KEYED SHAFTS

CHECKOUT OK?

GO

58-2

(vss) © REPLACE OR REPAIR
| "| ISOLATED FAULT

Figure 58-1 (Sheet 1 of 4)

GO GO GO GO

TA 114930
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GO GO GO GO GO

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

q
@ LOOK TO FIND A FAULT IN ONE OF

THE FOLLOWING:

ae UWAICT LIYVODAILIEIM
Se PWiob POPU AAULIN

FITTINGS
e HOIST CONTROL LINKAGE
e HOIST CONTROL BOX

I iInIce ANID
LINL AVINL

CHECKOUT OK?

YES NO REPLACE OR REPAIR
ISOLATED FAULT

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO
Nad Net©

 E
E

O

TA 114931

Figure 58-1 (Sheet 2 of 4)
58-3



TTM_ 9-2320-209-20-2-2

@ LOOK TO FIND A FAULT INO
THE FOLLOWING:

e HOIST CONTROL LINKAGE
e HOIST CONTROL BOX

FOE
oN

I
a”

CHECKOUT OK?

YES NO
nd ae

REPLACE OR REPAIR
ISOLATED FAULT

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 VALVE

CHECKOUT OK?

Figure 58-1 (Sheet 3 of 4)
58-4

GO GO GO

GO

TA 114932
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GO

REPLACE OR REPAIR
ISOLATED FAULT

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

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

e HOIST CONTROL LINKAGE
e@ CONTROL LINKAGE WOODRUFF

KEYED SHAFTS
e HOIST CONTROL VALVE

REPLACE OR REPAIR ISOLATED FAULT

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114933

Figure 58-1 (Sheet 4 of 4)
58-5/ (58-6 blank)
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CHAPTER 59

DUMP BODY SUPPORT DIAGRAMS

99-1 GENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in chapter 57. Table 3-1 is a complete listing of all support
diagrams used in this manual.

59-1
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Figure 59-1. Support Diagram
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LEFT SIDE HYDRAULIC CLINDERS
FRAME RAIL

HYDRAULIC ree

NK FITTINGS \J
Sy

HYDRAULIC 4g
PUMP i

AY .

LEX oy ZA \ HYDRAULIC
SS HYDRAULIC

FITTINGS

TA 114935

Figure 59-2. Support Diagram
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CHAPTER 60

DUMP BODY CHECKOUT PROCEDURES

60-1. 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.

60-1
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DUMP BODY CHECKOUT

” CHECK DUMP HOIST SYSTEM )

CO)
_ @ Check dump hoist

e@ Park truck, chock wheels, and
raise dump body. Refer to
TM 9=2320-209-10

' 2
~ | © Do fault isolation procedure for dumpves ion) body does not rise

e Refer to troubleshooting index

Does dump body rise at normal speed ?

@ Do fault isolation procedure for
dump body rises slowly

e@ Refer to troubleshooting index

Does dump body rise all the way ?

@ Do fault isolation procedure for dump
body does not rise all the way

@ Refer to troubleshooting index

GO
TA 114936

Figure 60-1 (Sheet 1 of 2)
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GO

@ Check dump hoist

@ Hold dump body in fully raised
position without braces. Refer to
TM 9-2320-209-10

Does dump body hold in raised position ?

@ Do fault isolation procedure for dump
body will not hold in raised position

e Refer to troubleshooting index

@ Lower dump body

e Refer to TM 9-2320-209-10

Does dump body lower ?

@ Do fault isolation procedure for dump
body will not lower

e Refer to troubleshooting index

Dump hoist system checks out OK,
Checkout complete

TA 114937

Figure 60-1 (Sheet 2 of 2)
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CHAPTER 61

WATER TANK BODY TROUBLESHOOTING

61-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the water tank body, for which there are authorized corrective mainte-
nance tasks at the organizational maintenance level.

61-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

61-1
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WATER TANK BODY TROUBLESHOOTING
Symptom

WATER CANNOT BE PUMPED FROM BOTH TANKS)

@ Stop pumping operations

Close pump delivery line valve
Push discharge valve control lever
to front of truck

e Turn off engine. Refer to
TM 9=2320-209-10 -

2 |

@ Check delivery pump drive shafts

e@ Look for broken universal joints.
See figure 63-1

@ Look for a broken drive shaft

Are delivery pump drive shafts OK?

3

@ Replace broken universal joints

(ves) (No) e@ Refer to Vo! 3, chapter 18,
para 18-36

@ Replace broken propeller shaft

e Refer to Vol 3, chapter 18,
para 18-35

GO
TA 114938

Figure 61-1 (Sheet 1 of 4)
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GO

@ Check delivery pump drive chain
and sprocket

@ Look for a broken drive chain
@ Look for a broken sprocket

Are delivery pump drive chain
and sprocket OK?

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

@ Replace broken pump drive chain

e Refer to Vol 3, chapter 18,
para 18-58

@ Replace broken pump drive sprocket

e Refer to Vol 3, chapter 18,
para 18-58

NOTE

The power takeoff control linkage and
power takeoff are not part of the water
tank group. They should be checked
when water cannot be pumped from both
tanks

GO
TA 114939

Figure 61-1 (Sheet 2 of 4)
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Ne ee ea ‘ \

Tossa lone
f ‘ f- ~ ~ se Ts {

a i . Wt ~sN
etry ~ATS, ~~ TM

@ Check power takeoff control linkage Sy Ww AA!
SS aymNe *, '

* vse SN N44 ra Y ,
e Look for bent or broken linkage ~aLSSKLT | se _

~~ ce bez a

~ Te f

Is power takeoff control linkage OK? nr a
_— .

“en H “Noy
mY j aa

' i oi? ° a
' ‘ ey * re

Par i aoe . SN
“~ ~~ i ~ : ' \

POWER TAKEOFF
CONTROL LINKAGE

TS 209-20-74

@ Replace bent or broken power
takeoff linkage

e Refer to Vol 3, chapter 19, para
19-25

@ Check power takeoff

e Do pump operations. Refer to
TM 9-2320-209-10

e See if delivery pump drive shaft
is turning

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

Is delivery pump drive shaft turning?

(ves) (wo) @ Replace power takeoff

e Tell direct support maintenance

GO TA 114940

Figure 61-1 (Sheet 3 of 4)
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@ Check delivery pump strainer

@ Remove strainer from delivery
pump. Refer to Vol 3, chapter 18,
para 18-34

e See if strainer is dirty

Is strainer clean ?

@ Clean delivery pump strainer

e@ Using soap and water clean strainer

I WARNING
Always wear safety glasses to protect eyes
when using compressed air

e@ Using compressed air blow dry
strainer

e@ Put back delivery pump strainer.
Refer to Vol 3, chapter 18,
para 18-34

@ Replace delivery pump

e@ Refer to Vol 3, chapter 18,
para 18-58

TA 11494]

Figure 61-1 (Sheet 4 of 4)
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Symptom

WATER CANNOT BE PUMPED FROM TANK SELECTED )

Ol
@ Stop pumping operations

e Close pump delivery !ine valve
e Push discharge valve control

lever to front of truck
e Turn off engine. Refer to

TM 9-2320-209-10
1

@ Check discharge valve control cables

@ Look for a broken cable. See figure
63-1

@ Shake cable at discharge valve
to feel if it is loose

Is discharge valve control cable OK?

Figure 61-2 (Sheet 1 of 2)

61-6



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

GO

@ Replace broken discharge valve
control cable

e Refer to Vol 3, chapter 18, para
18-56

@ Adjust loose discharge valve control
cable

e Refer to Vol 3, chapter 18, para
18-56

@ Check discharge valve tubes

e@ Look for water leaks
e@ Look for bent or crushed tubes

Are discharge valve tubes OK?

@ Replace bent or crushed discharge
valve tubes

e@ Refer to Vol 3, chapter 18, para
18-57

@ Replace discharge valve

@ Refer to Vol 3, chapter 18,
para 18-53

TA 114943

Figure 61-2 (Sheet 2 of 2)
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Symptom

; WATER PUMPS OUT OF BOTH TANKS SLOWER THAN
NORMAL

@ Stop pumping operations

Close pump delivery line valve
Push discharge valve control lever
to front of truck

e Turn off engine. Refer to
TM 9-2320-209-10

@ Check suction strainer

e Remove suction strainer from
suction hose. Refer to Vol 3,
chapter 18, para 18-34

e See if strainer is dirty

Is strainer clean?

@ Clean delivery pump strainer

(vss) (no) @ Using soapy water, clean strainer

GO NO GO TA 114944
Figure 61-3 (Sheet 1 of 3)

61-8



a 
©

)

NO
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)

Always wear safety glasses to protect eyes /
when using compressed air |

l
e@ Using compressed air, blow dry

strainer
e@ Put back delivery pump sirainer.

Refer to Vol 3, chapter 18, para
18-34

@ Check delivery pump strainer

e Remove strainer from delivery pump.
Refer to Vol 3, chapter 18,
para 18-34

e See if filter is dirty

Is strainer clean?

© C

@ Clean delivery pump strainer

e Using soapy water, clean strainer

|
NO GO TA 114945

Figure 61-3 (Sheet 2 of 3)
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GO NO GO

WARNING

Always wear safety glasses to protect eyes
when using compressed air

e Using compressed air, blow dry
strainer

e Put back suction strainer. Refer
to Vol 3, chapter 18, para 18-34

@ Replace delivery pump

e@ Refer to Vol 3, chapter 18, para
18-58

TA 114946

Figure 61-3 (Sheet 3 of 3)
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Symptom

WATER DOES NOT DRAIN USING GRAVITY PROCEDURES )

@ Stop gravity discharge operations

e Close discharge valve control
levers

e@ Close gravity delivery valve
@ Chock wheels

@ Check discharge valve control
cables

@ Look for a broken cable. See
figure 63-]

e Shake cable at discharge valve to
feel if it is loose

Is discharge valve control cable OK?

GO TA 114947
Figure 61-4 (Sheet 1 of 2)
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oN
3)

@ Replace broken discharge valve
control cable

e Refer to Vol 3, chapter 18, para
18-56

@ Adjust loose discharge valve control
cable

e Refer to Vol 3, chapter 18, para
18-56

&

@ Check discharge valve tubes

e@ Look for water leaks. See figure
63-1]

e@ Look for bent or crushed tubes

Are discharge valve tubes OK?

@ Replace bent or crushed discharge
valve tubes

@ Refer to Vol 3, chapter 18, para
18-57

@ Replace discharge valve

e Refer to Vol 3, chapter 18,
para 18-53.

TA 114948

Figure 61-4 (Sheet 2 of 2)
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Symptom

) ( WATER DRAINS SLOWLY USING GRAVITY PROCEDURES )

|oo).
@ Stop gravity discharge operations

e Close discharge valve control
t. aec
fevers

e Close gravity delivery valve
e@ Chock wheels

@ Check discharge valve control
cables

e@ Look for a kinked cable. See
figure 63-]

@ Shake cable at discharge valve
to feel if it is loose

Is discharge valve control cable OK?

GO
TA 114949

Figure 61-5 (Sheet lof 2)
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GO

@ Replace kinked discharge valve
control cable

e Refer to Vol 3, chapter 18, para
18-56

@ Adjust loose discharge valve contro!
cable

e Refer to Vol 3, chapter 18, para
18-56

@ Check discharge valve tubes

e Look for water leaks
e Look for bent or crushed tubes

Are discharge valve tubes OK ?

@ Replace bent or crushed discharge
valve tubes

e Refer to Vol 3, chapter 18, para
18-57 .

@ Replace discharge valve

@ Refer to Vol 3, chapter 18, para
18-53

TA 114950

Figure 61-5 (Sheet 2 of 2)
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Symptom

WATER PUMPS FROM TANK SELECTED SLOWER THAN NORMAL )

@ Stop pumping operations

Close pump delivery line valve
Push discharge valve control
lever to front of truck
Turn off engine. Refer to
TM 9-2320-209-10

@ Check discharge valve control cables

e@ Look for a kinked cable. See
figure 63-1 _

@ Shake cable at discharge valve
to feel if it is loose

Is discharge valve control cable OK?

GO
TA 114951

Figure 61-6 (Sheet 1 of 2)
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GO

@ Replace kinked discharge valve control
cable

e@ Refer to Vol 3, chapter 18, para
18-56

@ Adjust loose discharge valve control
cable

e Refer to Vol 3, chapter 18, para
18-56

@ Check discharge valve tubes

e@ Look for water leaks
e Look for bent or crushed tubes

Are discharge valve tubes OK?

@ Replace bent, crushed, or leaking
discharge valve tubes

@ Refer to Vol 3, chapter 18, para
18-57

@ Replace discharge valve

@ Refer to Vol 3, chapter 18,
para 18-53

TA 114952

Figure 61-6 (Sheet 2of 2)
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Symptom

7 TANKS CANNOT BE SUCTION FILLED )

| as

@ Stop suction filler operations

e@ Close gravity and pump valve knobs
e Turn off engine. Refer to

TM 9-2320-209-10

@ Check delivery pump strainer

e Remove strainer from delivery
pump. Refer to Vol 3,
chapter 18, para 18-34

@ See if filter is dirty

ls strainer clean ?

GO

Figure 61-7 (Sheet 1 of 2)

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

TA 114953
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@ Clean delivery pump strainer

e@ Using soapy water clean strainer

I WARNING
Always wear safety glasses to protect eyes
when using compressed air

e Using compressed air blow dry
strainer

@ Put back delivery pump strainer.
Refer to Vol 3, chapter 18, para
10 9A

i 1O° 04

@ Replace delivery pump

@ Refer to Vol 3, chapter 18, para
18-58

TA 114954

Figure 61-7 (Sheet 2 of 2)
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CHAPTER 62

WATER TANK BODY TROUBLESHOOTING SUMMARY

62-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 61 for the water tank body.

62-2. PROCEDURES. The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshoot-
ing 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. Warn-
ings, cautions, and notes are given where needed.
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WATER TANK BODY TROUBLESHOOTING SUMMARY

(_trousLe WITH WATER TANK )

Symptoms

| 3 WATER 6
eaNnerl 2 pumps \4/ are WATER WATERCANNOT WATER WATER PUMPS TANKS
BE CANNOT OUT OF DOES NOT DRAINS FROM TANK] | CANNOT
PUMPED | | BE PUMPED BOTH DRAIN USING | | SLOWLY SELECTED BE
FROM FROM TANK] | TANKS GRAVITY USING SLOWER SUCTION
BOTH SELECTED | San PROCEDURES] | GRAVITY THAN FILLED
TANKS = = PROCEDURES] \norRMAL

e DELIVERY PUMP DRIVE SHAFT

AltA AAA

NURKVIAL | j j

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

e DELIVERY PUMP DRIVE SHAFT
UNIVERSAL JOINTS

e DELIVERY PUMP DRIVE CHAIN

e POWER TAKEOFF CONTROL
LINKAGE

e POWER TAKEOFFF
@ DELIVERY PUMP STRAINER

IS POWER TAKEOFF OK?

GO GO GO GO

TA 114955

Figure 62-1 (Sheet 1 of 3)
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GO GO GO

TELL DIRECT
SUPPORT
MAINTENANCE

CLEAN, REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

@ LOOK TO FINDA FAULT IN ONE
OF THE FOLLOWING:

e DISCHARGE VALVE CONTROL
CABLES

e DISCHARGE VALVE TUBES

ADJUST OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO GO

TA 114956

Figure 62-1 (Sheet 2 of 3)
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62-4

GO GO

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

@ SUCTION STRAINER
@ DELIVERY PUMP STRAINER

CLEAN OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

@ LOOK TO FIND A FAULT IN ONE
OF THE FOLLOWING

@ DELIVERY PUMP STRAINER

CLEAN OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114957

Figure 62-1 (Sheet 3 of 3)
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CHAPTER 63

WATER TANK BODY SUPPORT DIAGRAMS

63-1. GENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in chapter 61. Table 3-1 is a complete listing of all support
diagrams used in this manual.
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CONTROL
CABLES

DISCHARGEDISCHARGE
VALVES VALVE TUBES
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CHAPTER 64

WATER TANK BODY CHECKOUT PROCEDURES

64-1. 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 WATER TANK SYSTEM )

@ Check if water pumps from each
tank selected

e@ Start engine. Refer to
TM 9-2320-209-10

e@ Pump some water from each tank.
Refer to TM 9-2320-209-10

Does water pump from each tank
selected ?

64-2

WATER TANK BODY CHECKOUT

@ Check if water pumps from at
least one tank selected

Does water pump from at least one
tank selected?|

@ Do fault isolation procedure for
water cannot be pumped from
both tanks

e@ Refer to troubleshooting index

1

;
; (:)

|

@ Do fault isolation procedure for
water cannot be pumped from
tank selected

@ Refer to troubleshooting index

2
 e

e 
e

e
a

)
O

Figure 64-1 (Sheet 1 of 4)
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GO

@ Check rate of pumping from each
tank selected

Does water pump from each tank
selected fast enough?

@ Check rate of pumping from at
YES NO least one tank selected

Does water pump at least one tank
selected fast enough ?

@ Do fault isolation procedure for
water pumps out of both tanks
slower than normal

@ Refer to troubleshooting index

(ves) @ Do fault isolation procedure for water
pumps from tank selected slower
than normal

e Refer to troubleshooting index

@ Drain water from each tank
using gravity procedures

e@ Refer to TM 9~2320-209-10

Does water drain from both tanks?

GO TA 114960

Figure 64-1 (Sheet 2 of 4)
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@ WW. C....52 ten) wttan arancasliics,
Ww WO TQUIT POrmrTrtorl pre eaure

water does not drain using
gravity procedures

e@ Refer to troubleshooting index

@ Check rate of draining

Does water drain from both tanks fast
enough?

@ Do fault isolation procedure for
water drains siowly using gravity
procedures

e@ Refer to troubleshooting index

@ Check if tanks can be
suction-filled

e Suction-fill both tanks. Refer
to TM 9~2320-209-10

we WEL IMEI ME OULD EIWEL LIbiGu ¢

14

@ Do fault isolation procedure for tanks
cannot be suction filled

e@ Refer to troubleshooting index

GO TA 114961
Figure 64-1 (Sheet 3 of 4)
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GO

@ Stop engine. Refer to procedures
given in TM 9-2320-209-10

@ Water tank truck checks out OK.
Checkout completed

TA 114962

Figure 64-1 (Sheet 4 of 4)
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CHAPTER 65

FUEL TANK BODY (TRUCK M49A1C) TROUBLESHOOTING

This chapter gives equipment troubleshooting65-1. EQUIPMENT ITEMS COVERED.
for which there are authorized correctiveprocedures for the fuel tank body M49AI1C,

maintenance tasks at the organizational maintenance level.

Allegquipment items for which corrective65-2. EQUIPMENT ITEMS NOT COVERED.
maintenance is authorized at the organizational maintenance level are covered in this
chapter.
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FUEL TANK BODY M49A1C TROUBLESHOOTING
Symptom

f TM
FUEL DOES NOT PUMP OUT OF TANKS )

C)
@ Make truck ready for work on

pumping system

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

“a

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

“1 @ Check fusible link

e See if link has come off
mounting pin | Wr \h A@ Look for a broken fink Wy

Is fusible link OK? \\ \\ A\, aU (/
Se TN he: N

Ni Saypea Wee
/ \

MOUNTING FUSABLE
PIN LINK

GO
/ TA 114963

Figure 65-1 (Sheet 1 of 5)
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@ Put back fusible link that has come
off mount

e@ Slide link over mounting pin
@ Put cotter pin through hole in

mounting pin and bend ends
around using needle nose pliers

@ Replace broken fusible link

@ Refer to Vol 3, chapter 18, para
18-30

TRANSFER
POWER
TAKEOFF

@ Check power takeoff linkage

@ Look for loose, bent or broken
linkage

@ Crawl under truck
@ Feel for loose, bent or broken

linkage
POWER
TAKEOFF
LINKAGE

Is power takeoff linkage OK ?

GO TA 114964
Figure 65-1 (Sheet 2 of 5)
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GO

@ Adjust loose linkage

e@ Refer to Vol 3, chapter 19,
para 19-25

@ Replace bent or broken linkage

e Refer to Vol 3, chapter 19,
para 19-25

ea
e)

@ Check power takeoff

e Start engine and turn on power
takeoff. Refer to
TM 9-2320-209-10

e@ Crawl under truck
@ Look to see if propeller shaft is

turning at power takeoff

TRANSFER
POWER
TAKEOFF

Is shaft turning ?

PROPELLER
SHAFT

(ves) (no) Tell direct support maintenance

@ Shut off engine and turn off power
takeoff

e@ Refer to TM 9-2320-209-10
1

GO TA 114965
Figure 65-1 (Sheet 3 of 5)
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@ Check delivery pump propeller
shafts

@ Look for broken universal joints
e Look for a broken propeller shaft

Are delivery pump drive shafts OK?

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

DELIVERY PUMP
PROPELLER SHAFTS

UNIVERSAL JOINTS

@ Replace broken universal joint

e Refer to Vol 3, chapter 18,
para 18-36

@ Replace broken drive shaft

e Refer to Vol 3, chapter 18,
para 18-35

@ Check delivery pump

e Turn pump on. Refer
to TM9-2320-209-10

e Listen for noise from pump
Put hand on pump

e Feel for a lot of vibration

Is delivery pump OK?

GO

DELIVERY
PUMP

TA 114966

Figure 65-1 (Sheet 4 of 5)
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@ Replace broken delivery pump

(vss) © e Refer to Vol 3, chapter 18,
para 18-33

13
@ Check meter screen

@ Remove meter screen. Refer to
Vol 3, chapter 18, para 18-46

@ Look for signs of dirt in screen

Is meter screen OK?

@ Clean dirty meter screen

@ Refer to Vol 3, chapter 18,
para 18-46

15

@ Replace meter assembly

e@ Refer to Vol 3, chapter 18,
para 18-46

TA 114967

Figure 65-1 (Sheet 5 of 5)
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“| @ Stop pumping operations

e Close delivery pump gate valve
knob

@ Close dump valve knob
@ Close discharge valve control

lever
@ Turn off engine
@ Chock wheels

WARNING

Diesel fuel is very flammable. Do not
allow smoking or an open flame within
50 feet of truck while working on fuel
tanker

2o.= segregator filter
@ Refer to TM 9-2320-209-10

Note: If the pressure reading shows
that the filter is OK, do not
shut down from the segregator
filter check. Go to
step 4

Is delivery pump pressure OK?

|

GO

Figure 65-2 (Sheet 1 of 3)

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

TA 114968
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@ Replace dirty segregator filter

e@ Refer to Vol 3, chapter 18,
para 18-42

— @ Check delivery pump pressure
e Turn differential pressure gage

handle to No. |
e@ See if gage reading is above 25 psi

Note: Shut down the segregator filter
check. Refer to
TM 9=2320-209-10

Does gage read above 25 psi?

5

(ves) (no) @ Clean delivery pump screen

e Refer to Vol 3, chapter 18,
para 18-34

Note: Repeat step 4 and if pressure is
still low replace delivery pump.
Refer to Vol 3, chapter 18, para
18-33

GO
TA 114969

Figure 65-2 (Sheet 2 of 3)
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GO

@ Check meter screens

e Remove meter screens. Refer to
Vo! 3, chapter 18, para 18-46

e@ Look for signs of dirt on screens

Are meter screens OK ?

7
@ Clean dirty meter screens

© e Refer to Vol 3, chapter 18,
para 18-46

e@ Refer to Vol 3, chapter 18,
para 18-46

| @ Replace meter assembly
oe

TA 114970

Figure 65-2 (Sheet 3 of 3)
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Symptom

FUEL DOES NOT PUMP FROM TANK SELECTED )

@ Stop pumping operations

Close delivery pump gate valve
knob
Close dump valve knob
Close discharge valve control lever
Turn off engine
Chock wheels

WARNING

Diesel fuel is very flammable. Do not
allow smoking, or an open flame within
50 feet of truck while working on fuel
tanker

@ Check discharge valve cable

e@ Look for a broken or kinked cable.
See figure 67-1

e See if cable has come off of mount

Is discharge valve control cable OK?

GO
TA 114971

Figure 65-3 (Sheet 1 of 3)
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@ Put back cable that has come off of
control lever

@ Make sure valve and control
lever are in OFF positions

e Using 5/8-inch wrench loosen
nut

@ Slide cable end through clamp
bolt and using pliers hold end
tightly

@ Tighten nut using 5/8-inch wrench
e Adjust cable. Refer to Vol 3,

chapter 18, para 18-25 or 18-27
@ Replace broken discharge valve control

cable

e@ Refer to Vol 3, chapter 18, para
18-25 or 18-27

@ Check discharge valve tubes

e@ Look for fuel leaks. See
figure 67-1

e Look for bent, crushed or
broken tubes

Are discharge valve tubes OK?

@ Replace leaking, bent, crushed(ves) (No or broken discharge valve tubes
e Refer to Vol 3, chapter 18,

para 18-2]

GO TA 114972
Figure 65-3 (Sheet 2 of 3)
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GO

b

@ Check discharge valve screen

e@ Remove discharge valve screen.
Tell direct support maintenance

e@ Look for signs of dirt on screen

ls discharge valve screen OK?

| _
7)

(no) @ Clean dirty discharge valve screen
e@ Tell direct support maintenance

@ Replace discharge valve screen
YES

TA 114973

Figure 65-3 (Sheet 3 of 3)
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Symptom
4

FUEL PUMPS FROM TANK SELECTED SLOWLY )

| @ Stop pumping operations

@ Close delivery pump gate valve
knob

@ a
)

*
]

|e 'D — 3
oO < Q < 4

)

a — o oTa

e@ Close discharge valve control
lever

e Turn off engine
e@ Chock wheels

WARNING

Diesel fuel is very flammable. Do not
allow smoking, or an open flame within
50 feet of truck while working on fuel
tenbLaer
WIA

@ Check discharge valve cable

e@ Look for a kinked cable. See
figure 67-1

e Shake cable at discharge valve
to feel if it is loose

Is discharge valve control cable OK?

GO

Figure 65-4 (Sheet 1 of 3)

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

TA 114974
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3

@ Adjust loose discharge valve control
cable

e Refer to Vol 3, chapter 18, para
| 18-25 or 18-27

@ Replace kinked discharge valve
control cable

@ Refer to Vol 3, chapter 18, para
| 18-25 or 18-27

ta

Ol
@ Check discharge valve tubes

@ Look for fuel leaks,
@ Look for bent or crushed tubes

Are discharge valve tubes OK ?

5

@ Replace bent, crushed, or leaking
discharge valve tubes

@ Refer to Vol 3, chapter 18, para
18-21

TA 114975

Figure 65-4 (Sheet 2 of 3)
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@ Check discharge valve screen

e@ Remove discharge valve screen.
Tell direct support maintenance

e@ Look for signs of dirt in screen

Is discharge valve screen OK?

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

(ves) (No) @ Clean dirty discharge valve screen
e@ Tell direct support maintenance

NOTE

Before going to the next step put back
discharge valve screen. Tell direct
support maintenance.

Tell direct support maintenance

Figure 65-4 (Sheet 3 of 3)
TA 114976
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Symptom

FUEL DOES NOT DRAIN FROM TANK SELECTED USING
GRAVITY PROCEDURES

@ Stop gravity discharge operations

e Close discharge valve control levers.
Refer to TM 9~2320-209-10

e Close delivery line valve knob.
Refer to TM 9-2320-209-10

e Chock wheels

WARNING

Diesel fuel is very flammable. Do not
allow smoking or an open flame within
50 feet of truck while working on fuel
tanker

@ Check discharge valve cable

e Look for a broken or kinked
cable. See figure 67-2

e See if cable has come off of
mounts

Is discharge valve control cable OK?

. GO TA 114977
Figure 65-5 (Sheet 1 of 3)
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GO

@ Put back cable that has come off of
discharge valve

@ Make sure valve and control levers

are in OFF positions. Refer to

TM 9-2320-209-10

e Using 1/2-inch wrench loosen two

nuts on U-bolt

e@ Slide cable end through U-bolt

and using pliers hold end tightly

@e Tighten two nuts on U-bolt using

1/2-inch wrench

e Adjust cables. Refer to Vol 3,

chapter 18, para 18-25 or

18-27

DISCHARGE

Put back cable that has come off

control lever

@ Make sure valve and control lever

are in OFF positions. Refer to

TM 9-2320-209-10

@ Using 5/8-inch wrench loosen nut

e Slide cable end through clamp
bolt and using pliers hold end

tightly

e Tighten nut using 5/8-inch wrench

@e Adjust cables. Refer to Vol 3,
chapter 18, para 18-25 or 18-27

Z. replace broken discharge valve control
cable

e@ Refer to Vol 3, chapter 18, para

18-25 or 18-27

GO
TA 114978

Figure 65-5 (Sheet 2 of 3)
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GO

@ Check discharge valve tubes

e Look for fuel leaks. See
figure 67-2

e@ Look for bent, crushed, or
broken tubes

Are discharge valve tubes OK?

@ Replace bent, crushed, or broken
discharge valve tubes

e Refer to Vol 3, chapter 18, para
18-21

@ Replace discharge valve

e Refer to Vol 3, chapter 18,
para 18-19

TA 114979

Figure 65-5 (Sheet 3 of 3)
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Symptom

FUEL DRAINS FROM TANK SELECTED SLOWLY
USING GRAVITY PROCEDURES

@ Stop gravity discharge operations

e@ Close discharge valve contro! levers.
Refer to TM 9-2320-209-10

e Close delivery line valve knob.
Refer to TM 9-2320-209-10

e@ Chock wheels

| WARNING
Diesel fuel is very flammable. Do not
allow smoking, or an open flame within
50 feet of truck while working on fuel
tanker

@ Check discharge valve control cable

e@ Look for a kinked cable. See
figure 67-2

@ Shake cable at discharge valve
to feel if it is loose

Is discharge valve control cable OK?

®
 Ae

. TA 114980

Figure 65-6 (Sheet 1 of 3)
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@ Adjust loose discharge valve control
(ves) cable

e Refer to Vol 3, chapter 18, para
18-25 or 18-27

@ Replace kinked discharge valve
control cable

e@ Refer to Vol 3, chapter 18, para
18-25 or 18-27

@ Check discharge valve tubes

e Look for fuel leaks
e@ Look for bent or crushed tubes

Are discharge valve tubes OK ?

; ex
@ Replace bent, crushed or leaking

discharge tubés

e Refer to Vol 3, chapter 18, para
18-21

GO TA 114981
Figure 65-6 (Sheet 2 of 3)
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@ Check discharge valve screen

e Remove discharge valve screen.
Tell direct support maintenance

@ Look for signs of dirt on screen

Is discharge valve screen OK?

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

@ Clean dirty discharge valve screen

e Tell direct support maintenance

@ Put back discharge valve screen

e Tell direct support maintenance

@ Replace discharge valve

e Refer to Vol 3, chapter 18, para
18-19

TA 114982

Figure 65-6 (Sheet 3 of 3)
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Symptom

TANKS CANNOT BE FILLED BY SUCTION )

@ Make truck ready for work on
suction system

e@ Park truck. Refer to
TM 9=2320-209-10

WARNING -

~——+ + ww owe ow yew i

be used when choosing a a place to work on
fuel tanks. Keep truck about 50 feet away
from an area where open flame, sparks,
or smoking can cause a fire. Keep a fire
extinguisher close by

@ Check fusible link

@ See if link has come off mounting
pin

@ Look for a broken link

Is fusible link OK?
Sore le Oe Fee Paka

MOUNTING FUSABLE
PIN LINK

@ Put back fusible link that has come
, off mounting pin

@ Slide link over mounting pin
e@ Put cotter pin through hole in

mounting pin and bend ends
around using needle nose pliers

@ Replace broken fusible link

e Refer to Vol 3, chapter 18, para
GO 18-30

TA 114983
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@ Check power takeoff linkage

@ Look for loose, bent or broken
linkage

e Crawl under truck
e Feel for loose, bent or broken

linkage

Is power takeoff linkage OK?

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

= a a <a

— ES J

TRANSFER
POWER
TAKEOFF

LINKAGE

TA 114984

Figure 65-7 (Sheet 2 of 6)
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GO

5
(ves. (so) @ Adjust loose linkage

e Refer to Vol 3, chapter 19,
para 19-25

@ Replace bent or broken linkage

~@ Refer to Vol 3, chapter 19,
para 19-25

———
ae

=U pees T= ad = JE
c aa CO

| |
6 |

@ Check power takeoff y,

e Start engine and turn on power
takeoff. Refer to
TM 9=2320-209- 10

e@ Crawl under truck
@ Look to see if propeller shaft is

turning at power takeoff

POWER
TAKEOFF

__ PROPELLER
SHAFT

7
(ves) (no) Tell direct support maintenance

GO TA 114985
Figure 65-7 (Sheet 3 of 6)
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.) O

@ Shut off engine and turn off power
takeoff

e Refer to TM 9-2320-209-10

( a@ Check delivery pump propeller
shafts

@ Look for broken universal joints.
e@ Look for a broken propeller shaft

Are delivery pump drive shafts OK ?

(ves) (no) @ Replace broken universal joint

e Refer to Vol 3, chapter 18,
para 18-36

@ Replace broken drive shaft

e Refer to Vol 3, chapter 18,
para 18-35

GO

Figure 65-7 (Sheet 4 of 6)

TA 114986
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@ Turn pump on. Refer to
TM 9=2320-209-10

e Listen for noise from pump
@ Put hand on pump
e Feel for a lot of vibration

Is delivery pump OK?

i

\
DELIVERY
PUMP

@ Replace broken delivery pump

e@ Refer to Vol 3, chapter 18,
para 18-33

@ Check meter screen

e@ Remove meter screen. Refer
To Vol 3, chapter 18, para
18-46

e Look for signs of dirt in screen

Is meter screen OK?

GO

Figure 65-7 (Sheet 5 of 6)
65-26

TA 114987



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

@ Clean dirty screen

@ Refer to Vol 3, chapter 18
para 18-46

@ Replace meter assembly

e@ Refer to Vol 3, chapter 18,
para 18-46

TA 114988

Figure 65-7 (Sheet 6 of 6)
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CHAPTER 66

FUEL TANK BODY (TRUCK M49A1C)
TROUBLESHOOTING SUMMARY

66-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 65 for the fuel tank body (M49AI1C).

66-2. PROCEDURES. The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshoot-
ing 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. Warn-
ings, cautions, and notes are given where needed.

66-1
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FUEL TANK BODY M49A1C TROUBLESHOOTING SUMMARY

( trouBLE WITH FUEL TAN K )
Symptoms

5 7
FUEL DOES FUEL DOES RAINEROM TANKS
NOT PUMP NOT PUMP See SEN ECTED CANNOT BE
OUT OF FROM TANK leING GRAVITY FILLED BY
TANKS SELECTED ING GRAVIT SUCTION

PROCEDURES

FUEL PUMPS FROM TANK vANK SLOWLY
OUT SLOWLY SELECTED

SLOWLY USING GRAVITY
PROCEDURES

|
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

WARNING

GO GO GO GO GO GO GO

TA 114989a

Figure 66-1 (Sheet 1 of 5)
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@ LOOK TO FIND A FAULT IN ONE
OF THE FOLLOWING:

FUSIBLE LINK
POWER TAKEOFF LINKAGE
POWER TAKEOFF

e

e

e

i
e DELIVERY PUMP PROPELLER SHAFTS
e@ DELIVERY PUMP
e@ METER SCREEN

—“

CLEAN, REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

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

SEGREGATOR FILTER
e DELIVERY PUMP PRESSURE
e METER SCREEN

—-
CLEAN, REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

Figure 66-1 (Sheet 2 of 5)

TM 9-2320-209-20-2-2
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)
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GO GO GO GO GO

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

@ DISCHARGE VALVE CABLE
@ DISCHARGE VALVE TUBE |
@ DISCHARGE VALVE SCREEN

CHECKOUT OK?

CLEAN, 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:

@ DISCHARGE VALVE CABLE
@ DISCHARGE VALVE TUBES
e DISCHARGE VALVE SCREEN

CHECKOUT OK?

GO GO GO GO

TA 114990

Figure 66-1 (Sheet 3 of 5)
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GO GO

OR REPLACE
BAD PART

CLEAN, REPAIR |

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

—ai
@ LOOK TO FIND A FAULT IN ONE

OF THE FOLLOWING:

e DISCHARGE VALVE CABLE
e DISCHARGE VALVE TUBES

CHECKOUT OK?

VS NY | BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

4 > 4

Figure 66-1 (Sheet 4 of 5)
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66-6

GO GO

—l |
=

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

@ DISCHARGE VALVE CO
CABLE

e DISCHARGE VALVE TUBES
e@ DISCHARGE VALVE SCREEN

CHECKOUT OK?

> vwniraCLEAN,
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:

FUSIBLE LINK
POWER TAKEOFF LINKAGE
POWER TAKEOFF

e

e

e

|
@ DELIVERY PUMP PROPELLER SHAFTS
e DELIVERY PUMP
@ METER SCREEN

2 2
CLEAN, REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES SEE SYMPTOM INDEX

TA 114992

Figure 66-1 (Sheet 5 of 5)
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CHAPTER 67

FUEL TANK BODY (TRUCK M49A1C) SUPPORT DIAGRAMS

67-1. GENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in chapter 65. Table 3-1 is a complete listing of all support
diagrams used in this manual.

67-1
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DISCHARGE
VALVE

CABLE
END

U-BOLT
TA 114993

Figure 67-1. Fuel Tank Body (M49A1C) Support Diagram
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CLAMP
BOLT

NUT

TA 114994

Figure 67-2. Fuel Tank Body (M49A1C) Support Diagram

67-3/ (67-4 blank)
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CHAPTER 68

FUEL TANK BODY (TRUCK M49A1C) CHECKOUT PROCEDURES

68-1. 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.

68-1
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FUEL TANK BODY M49A1C CHECKOUT

CHECKOUT FUEL system )

WARNING

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

@ Check if fuel pumps from each tank
selected

e@ Start engine. Refer to
TM 9-2320-209-10

e@ Pump fuel from each tank into
55-gallon container. Refer to
TM 9-2320-209-10

Does fuel pump from each tank selected?

@ Check if fuel pumps from any
tank selected

Does fuel pump from any tank selected?
.

:
.

NO GO©
 An

TA 114995

Figure 68-1 (Sheet 1 of 4)
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NO GO

@ Do fault isolation procedure for fuel
cannot be pumped out of all tanks

e@ Refer to troubleshooting index

i ( ) | @ Do fault isolation procedure for
YES fuel does not pump from tank
4 selected

Mi.f.. 1. 62h...ht.-L..at.. a al
| ® nwerer TO TROUDLCSnooring INQex

@ Check rate of pumping from each
tank selected

Does fuel pump out fast enough from
aach tank calartad?
rt ed et BT EWE EEN Fe Fe te FL 8

@ Check rate of pumping from any
tank selected

Does fuel flow fast enough from any
tank selected?

@ Do fault isolation procedure for fuel
pumps out slowly

e@ Refer to troubleshooting index

@ Do fault isolation procedure for fuel
pumps from tank selected slowly

e Refer to troubleshooting index

TA 114996

Figure 68-1 (Sheet 2 of 4)
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GO

te

)
(<

Check draining

e Drain fuel from each tank into
55-gallon container using gravity
procedures. Refer to
TM 9-2320-209-10

Does fuel drain out?

10

@ Do fault isolation procedure for fuel
NO does not drain from selected tank using

— er gravity procedures

e Refer to troubleshooting index

1] De

~ @ Check rate of draining

Does fuel drain fast enough?

12

drains from selected tank slowly
using gravity procedures

(No) @ Do fault isolation procedure for fuel

@ Refer to troubleshooting index

ig Check suction filling

G ‘

e Suction-fill all tanks. Refer
to TM 9-2320-209-10

Can all tanks be suction-filled?

i
GO

TA 114997

Figure 68-1 (Sheet 3 of 4)
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GO

@ Do fault isolation procedures for
tanks cannot be suction-filled

e Refer to troubleshooting index

15

= @ Stop engine.
Refer to TM 9-2320-209-10

, aa

Fuel tank truck system checks out OK.
Checkout completed

TA 114998

Figure 68-1 (Sheet 4 of 4)
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CHAPTER 69

FUEL TANK BODY (TRUCK M49A2C) TROUBLESHOOTING

This chapter gives equipment troubleshooting69-1. EQUIPMENT ITEMS COVERED.
for which there are authorized correctiveprocedures for the fuel tank body M49A2C,

maintenance tasks at the organizational maintenance level.

69-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

69-1
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FUEL TANK BODY M49A2C TROUBLESHOOTING
Symptom
l-

69-2

FUEL DOES NOT PUMP OUT OF TANKS )

@ Stop pumping operations

e Close delivery pump gate valve
knob
Close dump valve knob

*Close discharge valve control
lever

e@ Turn off engine
Chock wheels

WARNING

Diesel fuel is very flammable. Do not
allow smoking or an open flame within
50 feet of truck while working on fuel

tanker

Figure 69-1 (Sheet 1 of 4)
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GO

@ Check fusible link

e See if link has come off mounting
pin @

e Look for a broken link

Is fusible link OK? >

MOUNTING FUSABLE
PIN LINK

@ Put back fusible link that has come(ves) (No) off mounting pin
@ Slide link over mounting pin
e@ Put cotter pin through hole in

mounting pin and bend ends
around using needle nose pliers

@ Replace broken fusible link

@ Refer to Vol 3, chapter 18, para
18-30

GO TA 115000

Figure 69-1 (Sheet 2 of 4)
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GO

@ Check delivery pump propeller
shafts

e@ Look for broken universal joints
e See figure 71-1
e@ Look for a broken propeller shaft

Are delivery pump drive shafts OK ?

@ Replace broken universal joint

e@ Refer to Vol 3, chapter 18, para
18-36

@ Replace broken drive shaft

@ Refer to Vol 3, chapter 18, para
18-36

@ Check segregator filter

e@ Refer to TM 9-2320-209-10

Note: If the pressure reading shows
that the filter is OK, do not
shut down from the segregator
filter check. Go to step 8

Is segregator filter OK?

GO TA 115001
Figure 69-1 (Sheet 3 of 4)
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GO

YES NO @ Replace dirty segregator filter
e Refer to Vol 3, chapter 18,

para 18-40

Pe

Cu
@ Check delivery pump pressure

e Turn differential pressure gage
handle to No. 1

@ See if gage reading is above 25
psi

Note: Shut down the segregetor filter
check. Refer to
TM 9-2320-209-10

Is delivery pump pressure above 25 psi?

@ Clean delivery pump screen

e Refer to Vol 3, chapter 18, para 18-34

Note: Repeat step 8 and if pressure is
still low replace delivery pump.
Refer to Vol 3, chapter [8, para
16-J3d

@ Replace meter assembly
SS @ Refer to Vol 3, chapter 18,

para 18-47

TA 115002

Figure 69-1 (Sheet 4 of 4)
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Symptom

2
FUEL PUMPS OUT SLOWLY )

@ Stop pumping operations

Close delivery pump gate valve
knob
Close dump valve knob
Close discharge valve control
lever
Turn off engine

WARNING

Diesel fuel is very flammable. Do not
allow smoking or an open flame within
50 feet of truck while working on fuel
tanker

@ Check segregator filter

e Refer to TM 9-2320-209-10

Note: If the pressure reading shows
that the filter is OK, do not
shut down from the segregator
filter check. Go to step 4

Is segregator filter OK?

69-6

[
GO

Figure 69-2 (Sheet 1 of 2)
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@ Replace dirty segregator filter

e Refer to Vol 3, chapter 18, para
18-40

@ Check delivery pump pressure

e Turn differential pressure gage
handle to No. 1

e See if gage reading is above 25 psi

Note: Shut down the segregator
filter check. Refer to

TM 9-2320-209-10

Is delivery pump pressure OK ?

Figure 69-2 (Sheet 2 of 2)

@ Clean delivery pump screen

e Refer to Vol 3, chapter 18, para
18-34

Note: Repeat step 4 and if pressure is
still low replace delivery pump.
Refer to Vol 3, chapter 18, para
18-33

@ Replace meter assembly

e Refer to Vol 3, chapter 18, para
18-47

TA 115004
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Symptom

FUEL DOES NOT PUMP FROM SELECTED TANK)

@ Stop pumping operations

e@ Close delivery pump gate valve
knob

e@ Close dump valve knob
Close discharge valve control lever

@ Stop engine. Refer to
~ TM 9-2320-209-10

WARNING

Diesel fuel is very flammable. Do not
allow smoking or an open flame within
50 feet of truck while working on fuel
tanker

@ Check discharge valve cable

@ Look for a broken or kinked
cable. See figure 71-1

e@ See if cable has come off of
mounts

Is discharge valve control cable OK?

GO TA 115005

Figure 69-3 (Sheet 1 of 3)
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DISCHARGE
VALVE

NUT

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

@ Put back cable that has come off of
discharge valve

@ Put back cable that has come off
control lever

@ Replace broken discharge valve
control cable

e Refer to Vol 3, chapter 18, para

Make sure valve and control
levers are in OFF positions
Using 1/2-inch wrench loosen
two nuts on U-bolt
Slide cable end through U-bolt
and using pliers hold end tightly
Tighten two nuts on U-bolt
using 1/2-inch wrench
Adjust cables. Refer to Vol 3,
chapter 18, para 18-26,
or 18-29

Make sure valve and control
lever are in OFF positions
Using 5/8-inch wrench loosen nut
Slide cable end through clamp
bolt and using pliers hold end
tightly
Tighten nut using 5/8-inch wrench
Adjust cables. Refer to Vol 3,
chapter 18, para 18-26,
or 18-29

18-26, or 18-29

TA 115006

Figure 69-3 (Sheet 2 of 3)
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GO

@ Check discharge valve tubes

e Look for fuel leaks
@ Look for bent, crushed or

broken tubes

Are discharge valve tubes OK?

@ Replace bent, crushed or broken
: discharge valve tubes

e@ Refer to Vol 3, chapter 18,
para 18-2]

@ Replace discharge valve
Y

e Refer to Vol 3, chapter 18,
para 18-19

TA 115007

Figure 69-3 (Sheet 3 of 3)
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Symptom

FUEL PUMPS FROM SELECTED TANK SLOWLY

@ Stop pumping operations

e Close delivery pump gate valve
knob

@ Close dump valve knob
e@ Close discharge valve control

lever
e Turn off engine
@ Chock wheels

WARNING

Diesel fuel is very flammable. Do not
allow smoking or an open flame within
50 feet of truck while working on fuel
tanker

@ Check discharge valve cable

e Look for a kinked cable. See
figure 71-1

e@ Shake cable at discharge valve
to feel if it is loose

Is discharge valve control cable OK?

GO TA 115008

Figure 69-4 (Sheet 1 of 2)
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@ Adjust loose discharge valve control
cable

e@ Refer to Vol 3, chapter 18, para

control cable

@ Refer to Vol 3, chapter 18, para| 18-26, 18-29

@ Check discharge valve tubes

e@ Look for fuel leaks
e@ Look for bent or crushed tubes

18-26, or 18-29

@ Replace kinked discharge valve

4

Are discharge valve tubes OK ?

@ Replace bent crushed or leaking
discharge valve tubes

e Refer to Vol 3, chapter 18, para
18-21

Tell direct support maintenance

TA 115009

Figure 69-4 (Sheet 2 of 2)
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Symptom

FUEL DOES NOT DRAIN FROM SELECTED TANK USING
GRAVITY PROCEDURES

@ Park truck

e Refer to TM 9-2320-209-10

WARNING

Diesel fuel is very flammable. Do not

50 feet of truck while working on fuel
tanker

Ol
@ Check discharge valve cable

e@ Look for a broken or kinked
cable. See figure 71-1

e See if cable has come off of mount

Is discharge valve control cable OK?

GO TA 115010

Figure 69-5 (Sheet 1 of 3)
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GO

@ Put back cable that has come off of
control lever

@ Make sure valve and control lever
are in OFF positions

e@ Using 5/8-inch wrench loosen nut
@ Slide cable end through clamp bolt

and using pliers hold end tightly
@ Tighten nut using 5/8-inch wrench
@ Adjust cable. Refer to Vol 3,

chapter 18, para 18-26, 18-28
or 18-29

@ Replace broken discharge valve control
cable

@ Refer to Vol 3, chapter 18, para
18-26, or 18-29

@ Check discharge valve tubes

e@ Look for fuel leaks
e Look for bent, crushed or

broken tubes

Are discharge valve tubes OK?

| @ Replace leaking, bent, crushed(ves) (wo) or broken discharge valve tubes
e Refer to Vol 3, chapter 18,

para 18-2]

GO TA 115011

Figure 69-5 (Sheet 2 of 3)

69-14



GO

@ Check discharge valve screen
ery Samnvoa diceharaa valva erraan

- EN EEE OF he ble bed VN we wt eee

*Tell direct support maintenance
e Look for signs of dirt on screen

Is discharge valve screen OK ?

NO

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

e Tell direct support maintenance

@ Put back discharge valve screen

e Tell direct support maintenance

@ Replace discharge valve

e Refer to Vol 3, chapter 18, para
18-19

TA 115012

Figure 69-5 (Sheet 3 of 3)
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Symptom
, a —

(FUEL DRAINS FROM SELECTED TANK SLOWLY USING
GRAVITY PROCEDURES

A] ~

@ Refer toTM 9-2320-209-10

@ Close discharge valve control
levers and delivery line valve
knob

e Refer to TM 9-2320-209-10

WARNING

Diesel fuel is very flammable. Do not
allow smoking or an open flame within
50 feet of truck while working on fuel
tanker

@ Check discharge valve control
cable

@ Look for kinked cable. See
figure 71-1

e@ Shake cable at,discharge valve
to feel if it is loose

Is discharge valve contro! cable OK?
1

.
GO

TA 11501.

Figure 69-6 (Sheet 1 of 2)
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@ Adjust loose discharge valve control
YES NO cable

e@ Refer to Vol 3, chapter 18, para
18-26, or 18-29

@ Replace broken discharge valve control
cable

e Refer to Vol 3, chapter 18, para
18-26, or 18-29

@ Check discharge valve tubes

e@ Look for fuel leaks
e Look for bent or crushed tubes

Are discharge valve tubes OK ?

e Refer to Vol 3, chapter 18, para
: | 18-21

YES @ Replace discharge valve
e@ Refer to Vol 3, chapter 18, para

18-19

TA 115014

Figure 69-6 (Sheet 2 of 2)
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Symptom

TANKS CANNOT BE FILLED BY SUCTION.)

fTM
|

@ Stop suction filling operations

e@ Close gravity delivery line gate
valve

e Turn off engine. Refer to
TM 9=2320-209-10

e@ Chock wheels

WARNING

Diesel fuel is very flammable. Do not
allow smoking or an open flame within
50 feet of truck while working on fuel
tanker

Cy
Ue Check delivery pump propeller

shafts

@ Look for broken universal joints
@ Look for a broken propeller shaft

Are delivery pump drive shafts OK?

T

GO

Figure 69-7 (Sheet 1 of 3)
69-18
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GO

(ves) (wo @ Replace broken universal joint

@ Refer to Vol 3, chapter 18,
para 18-36

@ Replace broken drive shaft

e Refer to Vol 3, chapter 18,
para 18-36

@ Check segragator filter

@ Refer to TM 9-2320-209-10

Note: If the pressure reading shows
that the filter is OK, do not
shut down from the segregator
filter check. Go to step 6

Is segregator filter OK ?

@ Replace dirty segregator filter

(ves) (no) e Refer to Vol 3, chapter 18, para
18-40

GO TA 115016

Figure 69-7 (Sheet 2 of 3)
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@ Check delivery pump pressure

e Turn differential pressure gage
handle to No. 1

@ See if gage reading is 25 psi

Note: Shut down the segregator filter
check. Refer to
TM 9-2320-209-10

Is delivery pump pressure OK ?

@ Clean delivery pump screen

@ Refer to Vol 3, chapter 18, para 18-34

Note: Repeat step 4 and if pressure is
still low replace delivery pump.
Refer to Vol 3, chapter 18, para
18-33

@ Replace meter assembly

e Refer to Vol 3, chapter 18,
para 18-46

TA 115017

Figure 69-7 (Sheet 3 of 3)
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CHAPTER 70

FUEL TANK BODY (TRUCK M49A2C)
TROUBLESHOOTING SUMMARY

70-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 69 for the fuel tank body (M49A2C).

70-2. PROCEDURES. The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshoot-
ing 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. Warn-
ings, cautions, and notes are given where needed.

70-1
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FUEL TANK BODY, M49A2C TROUBLESHOOTING SUMMARY

(TROUBLE WITH FUEL TANK )

Symptoms

’ Ae, \ 6, Ne
1 NOT DRAIN FUEL DRAINS\ 7

A FROM TANK

NOT PUMP. AOS PUMP: FROM SELECTED CANNOT BEU NOT PUMP
OUT OF FROM TANK Ne SNK ver SLOWLY FILLED BY
TANKS SELECTED | \ NK USING USING SUCTION

SLOWLY GRAVITY GRAVITY
PROCEDURES PROCEDURES

| WARNING
DIESEL FUEL IS VERY FLAMMABLE. CARE MUST BE USED WHEN CHOOSING A PLACE
TO WORK ON FUELS 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

LST
GO GO GO GO GO GO GO

TA 115019

Figure 70-1 (Sheet 1 of 6)
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M O 9
)

O ) O ) O 9
)

OGO

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

e FUSIBLE LINK
e@ DELIVERY PUMP PROPELLER SHAFT

AND UNIVERSAL JOINTS
e@ SEGREGATOR FILTER
@ DELIVERY PUMP PRESSURE
e@e METER SCREEN

eC
“ 

t;i‘sCO
G 

5

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

@ SEGREGATOR FILTER
e@ DELIVERY PUMP PRESSURE
@ METER SCREEN

I
CLEAN OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

@
)

O @
)

O ) O ) O ) O

TA 115020
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I
@ LOOK TO FIND A FAULT IN ONE

OF THE FOLLOWING:

@ DISCHARGE VALVE CABLE
e@e DISCHARGE VALVE TUBES

CHECKOUT OK?

a REPAIR/REPLACE
BAD PART

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

@ DISCHARGE VALVE CABLE
e@ DISCHARGE VALVE TUBES

CHECKOUT OK?

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

GO

TA 115021

Figure 70-1 (Sheet 3 of 6)
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GO GO GO

REPAIR/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:

@ DISCHARGE VALVE CABLE
@ DISCHARGE VALVE TUBES
@ DISCHARGE VALVE SCREEN

CHECKOUT OK?

CLEAN, REPAIR
OR REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO GO

TA 115022

Figure 70-1 (Sheet 4 of 6)
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GO GO

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

e@ DISCHARGE VALVE CONTROL
CABLE

e@ DISCHARGE VALVE TUBES

CHECKOUT OK?

REPAIR/REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES SEE SYMPTOM INDEX

GO

TA 115023

Figure 70-1 (Sheet 5 of 6)
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GO

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

e@ DELIVERY PUMP PROPELLER
SHAFTS

@ DELIVERY PUMP PROPELLER SHAFT
UNIVERSAL JOINTS

@ SEGREGATOR FILTER
e DELIVERY PUMP PRESSURE
e@ METER SCREEN

I
CLEAN, REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 115024

Figure 70-1 (Sheet 6 of 6)
70-7/ (70-8 blank)





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

CHAPTER 71

FUEL TANK BODY (TRUCK M49A2C) SUPPORT DIAGRAMS

71-1. GENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in chapter 69. Table 3-1 is a complete listing of all support
diagrams used in this manual.
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Figure 71-1. Fuel Tank Body (M49A2C) Support Diagram
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CHAPTER 72

FUEL TANK BODY (TRUCK M49A2C) CHECKOUT PROCEDURES

72-1. 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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FUEL TANK BODY, M49A2C CHECKOUT

CHECK FUEL SYSTEM »

WARNING

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

@ Check if fuel pumps from each tank
selected

e Start engine. Refer to
TM 9=2320-209- 10

e@ Pump fuel from each tank into
55-gallon container. Refer to
TM 9=2320-209-10

Does fuel pump from each tank selected?

2

@ Check if fuel pumps from any
YES NO tank selected

Does fuel pump from any tank selected?

GO NO GO TA 115026
Figure 72-1 (Sheet 1 of 2)

72-2



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

GO NO GO

@ Do fault isolation procedure for
fuel does not pump out of tanks

e Refer to fault symptom index

@ Do fault isolation procedures for
fuel does not pump from tank selected

e Refer to fault symptom index

“f @ Check rate of fuel flow
Does fuel pump out fast enough?

@ Do fault isolation for fuel pumps
YES NO out slowly

e Refer to fault symptom index

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

@ Fuel tank truck system checks out OK.
Checkout completed

TA 115027

Figure 72-1 (Sheet 2 of 2)
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CHAPTER 73

EARTH BORING MACHINE TROUBLESHOOTING

This chapter gives equipment troubleshooting73-1. EQUIPMENT ITEMS COVERED.
for which there are authorized correc-procedures for the earth boring machine M764,

tive maintenance tasks at the organizational maintenance level.

73-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

73-1
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EARTH BORING MACHINE, M764 TROUBLESHOOTING
Symptom

EARTH BORING MACHINE DOES NOT
WORK

@ Park truck

e Refer to TM 9-2320-209-10

2

@ Check power divider and earth
boring machine propeller shafts

e Look for a broken propeller shaft.
See figure 75-1

@ Look for a broken universal joint

Are propeller shafts OK?

3 |
(vss) (No) @ Replace broken universal joint

| @ Refer to Vol 3, chapter 10,
para 10-4

@ Replace broken propeller shaft

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

GO TA 115028
Figure 73-1 (Sheet 1 of 2)
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GO

b — 4S 7p SS
Ol \3 Se CSL.

Sas

LUT
u

@ Check power divider and power takeoff
control linkage

e@ Look for bent or broken linkage XS POWER DIVIDERe@ Shake all linkage to feel if loose SS
A >

Is linkage OK? “

CONTROL LINKAGE AN a
Pa hat

@ Replace bent or broken linkage

e Refer to Vol 3, chapter 19,
para 19-26

@ Replace worn linkage

e Refer to Vol 3, chapter 19,
para 19-26

Tell direct support maintenance

TA 115029

Figure 73-1 (Sheet 2 of 2)
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Symptom
27

EARTH BORING MACHINE CANNOT BE MOVED VERTICALLY )

@ Stop earth boring operations

e@ Refer to TM 9-2320-209-10

VERTICAL
XY DRIVE CHAINS

\oa
n

“ff @ Check vertical drive chains
e@ Remove chain cover. Refer to

Vol 3, chapter 18, para
18-79

@ Look for a broken chain

Are drive chains OK ?

(ves) (wo) @ Replace broken drive chains
e Refer to Vol 3, chapter 18, para

18-79

GO
TA 115030

Figure 73-2 (Sheet 1 of 2)
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GO

|
“Ve Check vertical drive chain adjustment

e Push chains together to feel for a
lot of free play

Note: Chains should have about
1/2-inch normal free play

Are chain adjustments OK?

@ Adjust loose vertical drive chains

e@ Refer to Vol 3, chapter 18, para
18-79

Tell direct support maintenance

TA 115031

Figure 73-2 (Sheet 2 of 2)
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Symptom

i" =~

“(EARTH BORING MACHINE CANNOT BE MOVED HORIZONTALLY

@ Stop earth boring operations

e Refer to TM 9-2320-209-10

@ Check horizontal drive chains

e@ Remove chain cover. Refer to
Vol 3, chapter 18, para 18-78

e Look for a broken chain

Are drive chains OK?

3

@ Replace broken drive chains

YES © e Refer to Vol 3, chapter 18,
| — ~~ para 18-78

Figure 73-3 (Sheet 1 of 2)

a O TA 115032
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al
@ Check horizontal drive chain

adjustment

e@ Push down on chains to feel for
a lot of free play

Note: Chains should have about
1/2-inch normal free play

Are chains adjustments OK?

(ves) (no) @ Adjust loose horizontal drive chains
e@ Refer to Vol 3, chapter 18, para

18-78

6

| Tell direct support maintenance

TA 115033

Figure 73-3 (Sheet 2 of 2)
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Symptom

4 OUTRIGGERS DO NOT work )

@ Stop earth boring operations

@ Refer to TM 9=2320-209-10

@ Check hydraulic pump drive shaft

@ Look for a broken universal joint.
See figure 75-1

@ Look for a broken propeller shaft

Is hydraulic pump propeller shaft OK?

(No) @ Replace broken universal joint

e@ Refer to Vol 3, chapter 19,
para 19-20

@ Replace broken propeller shaft

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

GO TA 115034

Figure 73-4 (Sheet 1 of 2)
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GO

@ Check outrigger hydraulic lines and
fittings from hydraulic tank to
control valve

e@ Look for cracked, crushed or broken
hydraulic lines. See figure 75-2

Are outrigger hydraulic lines and fittings
OK?

@ Replace cracked, crushed or broken
(ves) (wo) hydraulic lines

e Refer to Vol 3, chapter 18,
para 18-84

@ Replace control valve

e Refer to Vol 3, chapter 18,
para 18-86

e Operate outriggers. Refer to
TM 9-2320-209-10

Are outriggers still not working ?

End troubleshooting procedures for
outriggers do not work

Tell direct support maintenance

TA 115035

Figure 73-4 (Sheet 2 of 2)
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Symptom

OUTRIGGERS WORK SLOWLY )

Stop earth boring operations

e Refer toTM 9-2320-209-10

Check outrigger hydraulic lines and
fittings from hydraulic tank to control
valve

e@ Look for signs of leaking fluid. See
figure 75-2

@ Look for cracked or broken hydraulic
lines

e Feel for loose fittings

Are outrigger hydraulic lines and fittings OK?

we Tighten loose fittings
a e Using 9/16-inch wrench, tighten

fitting until leak stops

@ Replace cracked or broken hydraulic
lines

e Refer to Vol 3, chapter 18 para 18-84

TA 115036@
)

O

Figure 73-5 (Sheet 1 of 2)
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@ Replace contro! valve

e Refer to Vol 3, chapter 18, para
18-86

e Operate outriggers. Refer to
TM 9-2320-209-10

Do outriggers still work slowly ?

End troubleshooting procedures for
outriggers do not work

Tell direct support maintenance

TA 115037

Figure 73-5 (Sheet 2 of 2)
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CHAPTER 74

EARTH BORING MACHINE TROUBLESHOOTING SUMMARY

74-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 73 for the earth boring machine (M764).

74-2. PROCEDURES. The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshoot-
ing 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. Warn-
ings, cautions, and notes are given where needed.
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EARTH BORING MACHINE, M764 TROUBLESHOOTING SUMMARY

T

< TROUBLE WITH EARTH BORING MACHINE. )

Symptoms

1 2 3

EARTH BORING EARTH BORING EARTH BORING
MACHINE DOES MACHINE CANNOT BE MACHINE CANNOT BE
NOT WORK MOVED VERTICALLY MOVED HORIZONTALLY

PROPELLER SHAFT UNIVERSAL
JOINTS

@ POWER DIVIDER AND POWER
TAKEOFF CONTROL LINKAGE

CHECKOUT OK?

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

@ POWER DIVIDER
@ EARTH BORING MACHINE

PROPELLER SHAFTS
@ EARTH BORING MACHINE

GO GO GO

TA 115038

Figure 74-1 (Sheet 1 of 3)
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GO GO

TELL DIRECT SUPPORT MAINTENANCE |
NOTE: FOR DETAILED TROUBLESHOOTING

PROCEDURES, SEE SYMPTOM INDEX

@ LOOK TO FINDA FAULT IN ONE
OF THE FOLLOWING:

e@ VERTICAL DRIVE CHAINS .
e VERTICAL DRIVE CHAIN

ADJUSTMENT

ARE VERTICAL DRIVE CHAINS OK?

ADJUST/REPLACE
YES NO L/CDTICAI

VERIILAL

DRIVE CHAINS

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO

TA 115039

Figure 74-1 (Sheet 2 of 3)
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GO

q
@ LOOK TO FIND A FAULT IN ONE

OF THE FOLLOWING:

e@ HORIZONTAL DRIVE CHAINS
e@ HORIZONTAL DRIVE CHAIN

ADJUSTMENT

ARE HORIZONTAL DRIVE CHAINS OK?

ADJUST/REPLACE
HORIZONTAL
DRIVE CHAIN

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 115040

Figure 74-1 (Sheet 3 of 3)
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2

TROUBLE WITH OUTRIGGER )

Symptoms

I

OUTRIGGERS
DO NOT WORK

@ LOOK TO FINDA FAULT IN ONE
OF THE FOLLOWING:

@ HYDRAULIC PUMP PROPELLER
SHAFT

e@ HYDRAULIC PUMP PROPELLER
SHAFT UNIVERSAL JOINT

e OUTRIGGER HYDRAULIC LINES
AND FITTNIGS

CHECKOUT OK?

2

OUTRIGGERS
WORK SLOWLY

REPLACE BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO

TA 115041

Figure 74-2 (Sheet 1 of 2)
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GO

a
@ LOOK TO FIND A FAULT IN

@ OUTRIGGER HYDRAULIC LINES
AND FITTINGS

ARE FUEL LINES AND FITTINGS OK?

REPLACE BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 115042

Figure 74-2 (Sheet 2 of 2)
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CHAPTER 75

EARTH BORING MACHINE SUPPORT DIAGRAMS

75-1. GENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in chapter 73. Table 3-1 is a complete listing of all support
diagrams used in this manual.
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UNIVERSAL
tae

Sheen

\ PROPELLER
SHAFTS

: eho PPE E POWER HYDRAULIC
~ DIVIDER PUMPben r TTS

TA 115043

Figure 75-1. Earth Boring Machine (M764) Support Diagram
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LEFT SIDE REAR Te CENTER REAR | r RIGHT SIDE REAR |
LINES | | |

HYDRAULIC
PUMP

!
|
|
| on || HYDRAULIC:

1) TANK

! yii |

| fy ote |CONTROL ain _- -| VALVE HYDRAULIC | | |LINES | 
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Figure 75-2. Earth Boring Machine (M764) Support Diagram
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CHAPTER 76

EARTH BORING MACHINE CHECKOUT 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.
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EARTH BORING MACHINE, M764 CHECKOUT

(CHECK BORING MACHINE D)

@ Check outriggers

e Prepare truck for use of boring
machine. Refer to
TM 9=2320-209-10

e Lower oviriggers. Refer to
TM 9=2320-209- 10

Do outriggers work?

@ Do fault isolation procedure for
outriggers do not work

e Refer to fault symptom index

@ Check speed of outriggers

Do outriggers work fast enough?

4

@ Do fault isolation procedure for
amare elausle;:ns bet wunrkoutriggers work siowly

e@ Refer to fault symptom index

Figure 76-1 (Sheet 1 of 3)
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GO

@ Check if derrick can be raised

e Raise derrick. Refer to
TM 9-2320-209-10

Does derrick raise ?

@ Do fault isolation procedure
for boring machine cannot be
moved vertically

e Refer to fault symptom index

@ Check if derrick can be moved
left and right

e@ Move derrick left and right.
Refer to TM 9-2320-209-10

Does derrick move left and right?

@ Do fault isolation procedure for
boring machine cannot be moved
horizontally

e Refer to fault symptom index

TA 115046GO

Figure 76-1 (Sheet 2 of 3)
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~)
@

@ Check boring machine

@ Put auger on boring machine
Refer to TM 9-2320-209-10

@ Lower boring machine auger
and begin digging. Refer to
TM 9-2320-209-10

| @ Do fault isolation procedure for
earth boring machine does not
work

@ Refer to fault symptom index

@ Stow auger, derrick, and outriggers

e Raise and take off augers. Refer
to TM 9-2320-209-10

@ Lower hoist. Refer to
TM 9-2320-209-10

@ Raise outriggers. Refer to
TM 9-2320-209-10

e Turn off engine. Refer to
TM 9-2320-209-10

C2)
is

@ Boring machine checks out OK.
Checkout completed

TA 115047

Figure 76-1 (Sheet 3 of 3)
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CHAPTER 77

FRONT WINCH TROUBLESHOOTING

77-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the front winch, 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
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FRONT WINCH TROUBLESHOOTING
Symptom

} Lf TM~
WINCH DOES NOT PULL LOAD )

lOl Make truck body ready for work
on front winch

@ Stop winch. Refer to
TM 9-2320-209-10

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

e@ Unhook cable from load
@ Chock wheels

bS=- oo; eo,

ie +i ing
yee ad

af:

@ Look for a broken universal joint
e@ Look for a broken drive shaft

Yo
V8)

Is front winch drive shaft OK? D IN
FRONTga WINCH

DRIVE SHAFT UNIVERSAL JOINT

@ Replace broken universal joint

@ Refer to Vol 3, chapter 10, para 10-5

@ Replace broken drive shaft

@ Refer to Vol 3, chapter 19, para 19-5

GO TA 115048

Figure 77-1 (Sheet 1 of 2)
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GO

NOTE

The power takeoff control linkage is not
part of the front winch. However, it
should be checked when the winch will
not pull a load

@ Check power takeoff control linkage

@ Look for bent or broken linkage
@ Shake linkage to feel if it is loose

Is power takeoff control linkage OK?

Tell direct support maintenance

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

=" Qe

aa,

Sy, LINKAGE

‘sh

POWER

“ TAKEOFF

an yi: ED)
Ps (

wD ey
ry

ore

@ Replace bent or broken linkage

e Refer to Vol 3, chapter 19, para 19-25

@ Adjust loose linkage

@ Refer to Vol 3, chapter 19, para 19-25

TA 115049

Figure 77-1 (Sheet 2 of 2)
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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 9-2320-209-10

e Turn off engine. Refer to
TM 9-2320-209-10

@ Test automatic brake adjustment

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

Is adjustment OK?

fTMN
3 Lof N {Nn Fp Adjust automatic brake

VES NO e Refer to Vol 3, chapter 19, para 19-3

ou
~ | Tell direct support maintenance

TA 115050

Figure 77-2
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Symptom

3 ( WINCH DRUMS SPINS TOO FAST WHEN UNWINDING CABLE)

@ Make truck ready for work on winch
e@ Turn off winch. Refer to

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

TM 9-2320-209-10

@ Test drag brake adjustment

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

Is adjustment OK?

@ Adjust drag brake

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

Tell direct support maintenance
TA 115051

Figure 77-3
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CHAPTER 78

FRONT WINCH TROUBLESHOOTING SUMMARY

78-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 77 for the front winch.

78-2. PROCEDURES. The summary in this chapter covers all fault symptoms found in
the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshoot-
ing 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. Warn-
ings, cautions, and notes are given where needed.
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FRONT WINCH TROUBLESHOOTING SUMMARY

(tRouBLE WITH FRONT WINCH +)
Symptoms

1 2 3
WINCH DOES WINCH DOES NOT WINCH DRUM SPINS
NOT PULL LOAD HOLD LOAD TOO FAST WHEN

UNWINDING CABLE

@ LOOK TO FINDA FAULT IN ONE
OF THE FOLLOWING:

@ FRONT WINCH DRIVE SHAFT
@ POWER TAKEOFF CONTROL

LINKAGE

CHECKOUT OK?

REPAIR OR REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO

TA 115052

Figure 78-1 (Sheet 1 of 2)
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GO

@ LOOK TO FIND A FAULT IN
THE FOLLOWING

e DRAG BRAKE ADJUSTMENT

CHECKOUT OK?

REPAIR OR REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 115053

Figure 78-1 (Sheet 2 of 2)
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CHAPTER 79

FRONT WINCH CHECKOUT PROCEDURES

79-1, 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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S FRONT WINCH CHECKOUT
ymptom

CHECK FRONT WINCH

@ Unwind winch cable

@ Refer to TM 9-2320-209-10
@ Look to see if winch drum spins

OK

Does winch drum spin at right speed?

2

| @ Do fault isolation procedure for winch
drum spins too fast when unwinding
cable

e Refer to fault symptom index

61
@ Hook winch to load

e@ Refer to TM 9~2320-209-10

@ Pull load

@ Refer to TM 9-2320-209-10

Does winch hold load?

GO TA 115054

Figure 79-1 (Sheet 1 of 2)
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@ 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

@ Refer to fault symptom index

@ Front winch system checks out OK,
Checkout completed

TA 115055

Figure 79-1 (Sheet 2 of 2)
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CHAPTER 80

EARTH BORING MACHINE REAR WINCH TROUBLESHOOTING

80-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the earth boring machine rear winch, for which there are authorized
corrective maintenance tasks at the organizational maintenance level.

80-2. 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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EARTH BORING MACHINE REAR WINCH TROUBLESHOOTING
Symptom

WINCH DOES NOT PULL LOAD )

@ Park truck

@ Refer to TM 9-2320-209-10
e Turn off winch. Refer to

TM 9=2320-209-10
e Turn off engine. Refer to

TM 9-2320-209-10

@ Check winch drive chain

e@ Look for broken chain

Is winch drive chain OK ?

80-2

Figure 80-1 (Sheet 1 of 4)
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GO

3
(es (wo) @ Replace broken drive chain

e Refer to Vol 3, chapter 19, para
19-13

4

et
@ Check power takeoff drive shaft

universal joints

e Crawl under truck
e@ Look for a broken universal joint
e Feel for a loose universal joint

Are universal joints OK?

UNIVERSAL
JOINTS

5
“77 @ Replace broken universal joint(wo) e Refer to Vol 3, chapter 10, para

10-5

@ Tighten loose universal joint

e Refer to Vol 3, chapter 10, para
10-5

GO TA 115057
Figure 80-1 (Sheet 2 of 4)
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GO

i pina eer ec a _

| See a ira

CONTROL
LINKAGE

@ Check power takeoff control linkage

@ Look for bent or broken linkage —_
@ Shake linkage and feel if loose ~~ rA

Is power takeoff control linkage OK?

—n
e

ee

>.

@ Replace bent, broken or worn linkage(ves) © @ Refer to Vol 3, chapter 19, para
19-25

@ Tighten loose linkage

e Refer to Vol 3, chapter 19, para
19-25

GO TA 115058

Figure 80-1 (Sheet 3 of 4)

80-4



GO

@ Check power divider control linkage

@ Look for bent or broken linkage
e@ Shake linkage and feel if loose

Is power divider control linkage OK?

Tell direct support maintenance

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

hy SS

Ta ne
s

bap
a

POWER
DIVIDER

CONTROL
LINKAGE

@ Replace bent or broken power divider
control linkage

@ Refer to Vol 3, chapter 19, para
19=26

@ Tighten loose power divider linkage

e Refer to Vol 3, chapter 19, para
19~26

TA 115059

Figure 80-1 (Sheet 4 of 4)
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Symptom

WINCH DRUM DOES NOT ENGAGE )

@ Park truck

Refer to TM 9-2320-209-10
e Turn off winch. Refer to

TM 9-2320-209-10
e@ Turn off engine. Refer to

TM 9-2320-209-10

CONTROL
LEVER

2 
—, F i“= =@ Check winch control lever shift BW |on POe Move control lever to feel if it

moves freely id) .
e@ Fee! for loose or sluggish movement

Does control lever shift OK? i Pe
: : ea

| >| | Mh JU)
CONTROL
LINKAGE

GO TA 115060

Figure 80-2 (Sheet 1 of 2)
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GO

TTM 9-2320-209-20-2-2

@ Look for bent or broken control linkage

Is linkage OK?

@ Replace bent or broken linkage

e Tell direct support maintenance

@ Adjust linkage

e Refer to Vol 3, chapter 19,
para 19=6

@ Repair or replace winch

e Tell direct support maintenance

TA 115061

Figure 80-2 (Sheet 2 of 2)
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CHAPTER 81

PIPELINE CONSTRUCTION TRUCK REAR WINCH
TROUBLESHOOTING

81-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the pipeline construction truck rear winch, 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
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Sympt PIPELINE CONSTRUCTION TRUCK REAR WINCH TROUBLESHOOTING
ymptom

WINCH DOES NOT PULL LOAD )I

@ Make truck ready for work on
rear winch

e@ Turn off winch. Refer to
TM 9=2320-209-10

e Turn off engine. Refer to |
TM 9=2320-209-10

aH

ia
n

am
e an
 

eh
. 

'
or 

ag

@ Check winch drive chain

e@ Look for a broken chain

Is winch drive chain OK?

@ Replace broken drive chain

(ves) (no) e@ Refer to Vol 3, chapter 19, para
19-13

GO TA 115062

Figure 81-1 (Sheet 1 of 531-9 gu ( )



GO

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

Check power takeoff drive chain
sprocket

@ Move two gin poles out of the way
Refer to TM 9-2320-209-10

@ Look for bent or broken sprocket
teeth

@ Feel for loose sprocket

Is sprocket OK?

GO

POWER TAKEOFF
DRIVE CHAIN
SPROCKET

@ Replace drive chain sprocket

e Refer to Vol 3, chapter 19, para
19-8

Figure 81-1 (Sheet 2 of 5)

TA 115063
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GO

6 WINCH DRUM
CLUTCH LEVER

@ Check winch drum clutch lever
e Fee! iby or broken lever | ( WMO)

— 7
Is winch drum clutch lever OK?

oO ro)
o ©
1. ['

@ Replace winch drum clutch lever
assembly

e@ Refer to Vol 3, chapter 19, para
19-9

GO
TA 115064

Figure 81-1 (Sheet 3 of 5)
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GO

@ Check power takeoff control linkage

e@ Look for bent or broken linkage
e Crawl under truck
e Shake linkage and feel if it is

loose

Is power control linkage OK?

GO

Figure 81-1 (Sheet 4 of 5)

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

TRANSFER
POWER
TAKEOFF

Nd [
 re

LINKAGE’

TA 115065
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GO

@ Tighten loose linkage

e Refer to Vol 3, chapter 19, para
19=25

@ Replace bent, broken or worn
linkage

e Refer to Vol 3, chapter 19, para
19-25

@ Put two gin poles in place

@ Refer to TM 9-2320-209-10

Tell direct support maintenance

81-6
Figure 81-1 (Sheet 5 of 5)



Symptom

WINCH DOES NOT HOLD LOAD

@ Turn off winch

e Refer to TM 9-2320-209-10

@ Adjust rear winch control linkage

e Refer to Vol 3, chapter 19, para
19 ~25

e@ Operate winch to see if it will
hold load. Refer to
TM 9=2320-209-10

Does winch still not hold load?

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

does not hold load
End troubleshooting procedure for winch

Tell direct support maintenance

Figure 81-2

TA 115067
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CHAPTER 82

ENGINE COOLANT HEATER TROUBLESHOOTING

82-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the engine coolant heater, for which there are authorized corrective
maintenance tasks at the organizational maintenance level.

82-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

82-1
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Symptom
I

HEATER DOES NOT START WHEN SWITCH IS TURNED ON )

@ Turn heater switch to OFF

e@ Refer to TM 9-2320-209-10

WARNING >

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

@ Check heater fuel pump

e Refer to troubleshooting test
index for heater fuel pump check

Is heater fuel pump OK?

@ Replace bad fuel pump

e Refer to Vol 3, chapter 23, para
23-21

TA 115267

M O

Figure 82-1 (Sheet 1 of 2)
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GO

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

@ Put back fuel filter inlet line fitting

e Screw fitting onto fuel filter and
tighten using 7/16-inch wrench

@ Turn fuel shut off valve on

a Gu
y

in
t

fy

>» \)

ty

@ Check heater electrical system

e@ Refer to fault symptom index

Is heater electrical system OK?

Figure 82-1 (Sheet 2 of 2)

INPUT LINE |
FITTING L

@ Replace bad electrical parts

@ Tell direct support maintenance

@ Replace power plant heater

e@ Tell direct support maintenance

TA 115069

82-3



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

Symptom

HEATER WORKS FOR SEVERAL MINUTES THEN STOPS )

@ Shut off heater

e Refer to TM 9-2320-209-10

@ Check heater fuel filter

e Remove heater fuel filter. Refer to
Vol 3, chapter 23, para 23-10

@ Look for signs of dirt in fuel filter
element

Is heater fuel filter element OK?

3

(vis) (no) @ Replace heater fuel filter

e Refer to Vol 3, chapter 23, para
23-10

GO
TA 115070

Figure 82-2 (Sheet 1 of 3)
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GO

(yh
“ @ Put back heater fuel! filter

@ Refer to Vol 3, chapter 23,
para 23-10

@ Check for a clogged heater fuel line

e@ Refer to test equipment procedures
index for heater fuel line clog
check

Is heater fuel line clear?

fs)

(ves) (wo) @ Replace clogged fuel line

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

~
ae@ Test heater fuel pump

e Refer to test equipment procedures
index for heater fuel pump
check

Is fuel pressure OK?

7

@ Replace fuel pump

(ves) © e Refer to Vol 3, chapter 23, para
23-21

°
 An

Figure 82-2 (Sheet 2 of 3)



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

GO

ol@ Put back fuel filter inlet line fitting

e Screw fitting onto fuel filter and ——
tighten using 7/16-inch wrench 3 aT

@ Tum fuel shutoff valve on (; PEE € ~
2 NG :Ses (). Ns = UNG . |=

Si <=&

? a \/ FUEL SHUTOFF
@ Check heater electrical system

e Refer to fault symptom index

Is heater electrical system OK ?
INPUT
LINE FITTING

FUEL
FILTER

@ Replace bad electrical parts

e Tell direct support maintenance

@ Replace power plant heater

e Tell direct support maintenance

TA 115072

Figure 82-2 (Sheet 3 of 3)
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Symptom

HEATER OUTPUT IS Low )

f 1 \

Ve Shut off heater
e Refer to TM 9-2320~209-10

WARNING

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

@ Check heater fuel line

e Look for crushed or beni fuel line.
See figure 84-1

Is heater fuel line OK?

(Gy
@ Replace crushed or bent fuel line

(ves) (xo) e Refer to Vol 3, chapter 4, para
4-5

TA 115073

Figure 82-3 (Sheet 1 of 3)
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GO

@ Check heater fuel filter

@ Remove heater fuel filter. Refer to
Vol 3, chapter 23, para 23-10

e@ Look for signs of dirt in fuel filter
element

Is heater fuel filter element OK?

@ Replace heater fuel filter

e Refer to Vol 3, chapter 23, para
23-10

@ Put back heater fuel filter

e Refer to Vol 3, chapter 23, para
23-10

@ Check for a clogged heater fuel line

e@ Refer to test equipment procedures
index for heater fuel line clog
test

Is heater fuel line clear?

GO
FTA 115074

Figure 82-3 (Sheet 2 of 3)
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GO

@ Replace clogged fuel line

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

@ Check heater electrical system

e Refer to fault symptom index
for electrical system

Is heater electrical system OK?

@ Replace bad electrical parts

e Tell direct support maintenance

@ Replace power plant heater

e Tell direct support maintenance

TA115075

Figure 82-3 (Sheet 3 of 3)
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Symptom
4

HEATER HAS NO HEAT ourrut )

al@ Shut off heater

@ Refer to TM 9-2320-209-10

@ Check heater coolant hoses

e@ Look for crushed or broken coolant
hoses. See figure 84-]

@ Look for signs of leaking coolant

Are heater coolant hoses OK?

| GC)
@ Replace crushed or broken heater

coolant hoses

J

23-13
e@ Refer to Vol 3, chapter 23, para

WARNING

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

Figure 82-4 (Sheet 1 of 3)
82-10

TA 115076



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

> =C @ Check heater fuel lines
e@ Look for a crushed or broken fuel

line. See figure 84-1

Is heater fuel line OK?

@ Replace crushed or bent fuel line

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

@ Check heater fuel filter

e Remove heater fuel filter. Refer
to Vol 3, chapter 23, para 23-10

@ Look for signs of dirt in fuel
filter element

Is heater fue! filter element OK?

GO TA 115077

Figure 82-4 (Sheet 2 OI 3) 92-11
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GO

@ Replace heater fuel filter

e Refer to Vol 3, chapter 23, para
23-10

@ Put back heater fuel filter

e Refer to Vol 3, chapter 23, para
23-10

@ Check heater electrical system

@ Refer to fault symptom index

Is heater electrical system OK?

@ Replace bad electrical parts

e@ Tell direct support maintenance

@ Replace power plant heater

e Tell direct support maintenance

TA 115078

Figure 82-4 (Sheet 3 of 3)
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Symptom

BLOWER WORKS, BUT THERE IS NO HEAT IN SYSTEM )
5

f 1 \

_ @ Shut off heater
e Refer to TM 9-2320-209-10

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

@ Check heater fuel lines

e@ Look for a crushed or bent fuel
line. See figure 84-1

Is heater fuel line OK?

@ Replace crushed or bent fuel line
NVES © @ Refer to Vol 3, chapter 4, paranu T WZ

OG TA 115079

Figure 82-5 (Sheet 1 of 4)
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GO

@ Check heater fuel filter

e@ Remove heater fuel filter. Refer
to Vol 3, chapter 23, para 23-10

e Look for signs of dirt in fuel
filter element

Is fuel filter element OK?

@ Replace heater fuel filter

e Refer to Vol 3, chapter 23, para
23-10

@ Check for a clogged heater fuel line

e Refer to test equipment procedures
index for heater fuel line clog
test

Is heater fuel line clear?

GO TA 115080

Figure 82-5 (Sheet 2 of 4)
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GO

4-5

@ Replace clogged fuel line

e Refer to Vol 3, chapter 4, para

@ Test heater fuel pump

e Refer to test equipment procedures
index for heater fuel pump test

Is fuel pressure OK?

@ Replace fuel pump

23-21
e Refer to Vol 3, chapter 23, para

Levis:

e Screw fitting onto fuel filter and
tighten using 7/16-inch wrench

@ Turn fuel shut off valve on

INPUT LINE |
FITTING

& Oa 3 @2 IE
@ Put back fuel filter inlet line fitting =

FUEL SHUTOFF

GO

Figure 82-5 (Sheet 3 of 4)

TA 115081
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GO

F an

1Qi: @ Check heater electrical system
e Refer to fault symptom index

for electrical system

Is heater electrical system OK?

12
@ Replace bad electrical parts

(wo) @ Tell direct support maintenance

ee |
@ Replace power plant heater

e Tell direct support maintenance

TA 115082

Figure 82-5 (Sheet 4 of 4)
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CHAPTER 83

ENGINE COOLANT HEATER TROUBLESHOOTING SUMMARY

83-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 82 for the engine coolant heater.

83-2. PROCEDURES. The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshoot-
ing 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. Warn-
ings, cautions, and notes are given where needed.

83-1
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ENGINE COOLANT HEATER TROUBLESHOOTING SUMMARY

( trousle WITH ENGINE COOLANT HEATER )
Symptoms

]

HEATER HEATER 3 EATER
DOES NOT WORKS FOR HEATER HAS NO Be ERE we
START WHEN SEVERAL OUTPUT HEAT SO Hear
SWITCH IS MINUTES iS LOW OUTPUT NEM
TURNED ON THEN STOPS

T | T i| es ee ee ee
DIESEL FUEL IS VERY FLAMMABLE, CARE MUST BE USED WHEN CHOOSING
A PLACE TO WORK ON POWER PLANT HEATER SYSTEM. KEEP TRUCK ABOUT
50 FEET AWAY FROM AN AREA WHERE OPEN FLAME, SPARKS, OR SMOKING
CAN CAUSE A FIRE. KEEP A FIRE EXTINGUISHER NEARBY

DECIDE IF FAULT IS IN THE
MECHANICAL OR ELECTRICAL
SYSTEM

IS FAULT IN MECHANICAL SYSTEM ?

~ J um | DO ELECTRICAL
YES NO SUMMARY

TROUBLESHOOTING
PROCEDURES FOR
ENGINE COOLANT HEATER.
REFER TO FAULT SYMPTOM
INDEX FOR
ELECTRICAL SYSTEM

GO GO GO GO GO

TA 115085

Figure 83-1 (Sheet 1 of 6)
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GO GO GO GO GO

@ USING HEATER FUEL PUMP TEST,
LOOK TO FIND A FAULT IN

e HEATER FUEL PUMP

CHECKOUT OK?

REPLACE HEATER
FUEL PUMP

REPLACE POWER PLANT HEATER

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

DECIDE IF THE FAULT IS IN THE
MECHANICAL OR ELECTRICAL SYSTEM

IS FAULT IN MECHANICAL SYSTEM ?

DO ELECTRICAL SUMMARY
TROUBLESHOOTING
PROCEDURES FOR ENGINE
COOLANT HEATER. REFER
TO FAULT SYMPTOM INDEX
FOR ELECTRICAL SYSTEM

GO GO GO GO

TA 115086

Figure 83-1 (Sheet 2 of 6)
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GO GO GO GO

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

@ HEATER FUEL LINE
e HEATER FUEL FILTER

CHECKOUT OK?

REPLACE BAD PART

REPLACE POWER PLANT HEATER
NOTE: FOR DETAILED TROUBLESHOOTING

PROCEDURES, SEE SYMPTOM INDEX

DECIDE IF FAULT IS IN THE
MECHANICAL OR ELECTRICAL
SYSTEM

IS FAULT IN MECHANICAL SYSTEM ?|

DO ELECTRICAL SUMMARY
| M TROUBLESHOOTING

PROCEDURES FOR
ELECTRICAL HEATER.
REFER TO TROUBLESHOOTING
INDEX FOR ELECTRICAL SYSTEM

GO GO GO

TA 115087

Figure 83-1 (Sheet 3 of 6)
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GO GO GO

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

DECIDE IF FAULT IS IN THE
MECHANICAL OR ELECTRICAL
SYSTEM

IS FAULT IN MECHANICAL SYSTEM ?

GO

i

a
 

a

a
 

e
s
 

e
e

 
e

e

DO ELECTRICAL SUMMARY
TROUBLESHOOTING
PROCEDURES FOR
ENGINE COOLANT HEATER.
REFER TO FAULT SYMPTOM
INDEX FOR ELECTRICAL
SYSTEM

GO

TA 115088

Figure 83-1 (Sheet 4 of 6)
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GO GO

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

@ HEATER FUEL FILTER
e@ HEATER FUEL PUMP

CHECKOUT OK?

REPLACE BAD PART

REPLACE POWER PLANT HEATER

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

DECIDE IF FAULT IS IN THE
MECHANICAL OR ELECTRICAL
SYSTEM

IS FAULT IN MECHANICAL SYSTEM ?

DO ELECTRICAL SUMMARY(ves) © TROUBLESHOOTING
PROCEDURES FOR
ENGINE COOLANT HEATER.
REFER TO FAULT SYMPTOM
INDEX FOR ELECTRICAL
SYSTEM

GO

TA 115089

Figure 83-1 (Sheet 5 of 6)
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GO

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

@ HEATER FUEL LINES
@ HEATER FUEL FILTER
@ HEATER FUEL PUMP

CHECKOUT OK?

_ REPLACE BAD PART

REPLACE POWER PLANT HEATER

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 115090

Figure 83-1 (Sheet 6 of 6)
$3-7/(83-8 blank)





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

CHAPTER 84

ENGINE COOLANT HEATER SUPPORT DIAGRAMS

84-1. GENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in chapter 82. Table 3-1 is a complete listing of all support
diagrams used in this manual.

84-1
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TA 115091
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Figure 84-1. Engine Coolant Heater Support Diagram
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CHAPTER 85

ENGINE COLANT HEATER TEST PROCEDURES

85-1. GENERAL. This chapter gives test procedures for the tests given in chapter
82, for the engine coolant heater.

85-2. 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.

85-3. 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.

85-1



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

HEATER FUEL LINE CLOG CHECK )

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 an area where
open flame, sparks, or smoking can cause a fire.
Keep a fire extinguisher nearby

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

I
@ Check for a clogged heater fuel line

SOLDIER A: e@ Using 7/16-inch wrench unscrew
fittings from both ends of the
fuel tank to fuel pump heater
fuel line. See figure 84-1

@ Puta can under heater fuel
line at pump

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

SOLDIER A: e@ Using compressed air blow
through heater fuel line at
fuel tank end

SOLDIER B: @ Put hand over fuel pump end
of heater fuel line and feel
for air flow

Note: If heater fuel line is clogged no air will
be felt by soldier B. If air is felt that
means the line is clean and should be
put back on fuel pump and fuel tank
and tightened using 7/16~inch wrench

TA 115083

Figure 85-1
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HEATER FUEL PUMP CHECK )

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

WARNING a aN )
AG, ~<E go. . 3 WiDiesel fuel is very flammable. Care SE | ys (RE Z

must be used when choosing a place to = iF mar ea =

k on fuel line. K k abo 2, =work on fuel line, Keep truck about EAS
50 feet away from an area where open
flame, sparks, or smoking can cause a
fire. Keep a fire extinguisher nearby

INPUT LINE | I

@ Check heater fuel pump

e Turn fuel shutoff valve off

filter input line fitting
e@ Point fitting end in can

e@ Using 7/16-inch wrench unscrew fuel

FITTING

FUEL

FILTER

e Start heater and let run for about
30 seconds. Refer to
TM 9-2320-209-10

e Shut off heater. Refer to
TM 9=2320-209-10

e@ Look for fuel in can

TA 115084

Figure 85-2 95-3
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CHAPTER 86

ENGINE COOLANT HEATER 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 checkout.

86-1



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

ENGINE COOLANT HEATER CHECKOUT

| CHECK ENGINE COOLANT HEATER )

@ Check starting of heater

e Turn off heater. Refer to
TM 9-2320-209-10

Does heater start?

@ Do fault isolation procedure for heater(ves) © does not start when switch is turned on
e Refer to fault symptom index

“Tt @ Check if heater keeps running

Does heater keep running?

(4)fi

@ Do fault isolation procedure for heater
works for several minutes then stops

e Refer to fault symptom index

@ Check for heater output

Does heater put out any heat?

(
GO

TA 115092

36-2 Figure 86-1 (Sheet 1 of 3)



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

GO

@ Check if blower is running
YES NO

BLOWER
ASSEMBLY

@ Do fault isolation procedure for
NO heater has no heat outputr e Refer to fault symptom index

Is blower running?

WN ape aes

fo
8 pe

@ Do fault isolation procedure for
blower works but there is no heat
in system

e Refer to fault symptom index

a
 ZT

 
Gn

TA 115093

Figure 86-1 (Sheet 2 of 3) 86-3
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GO

“— @ Check for enough heat

e@ Put HI-LO switch in HI
position. Refer to
TM 9-2320-209-10

Does heater put out enough heat?

10
@ Do fault isolation procedure for(ves) (no) heat output is low

e Refer to fault symptom index

@ Turn off heater. Refer to
TM 9-2320-209-10

12 |

@ Power plant heater system checks out
OK. Checkout completed

TA 115094

Figure 86-1 (Sheet 3 of 3)
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CHAPTER 87

FUEL BURNING PERSONNEL HEATER TROUBLESHOOTING

This chapter gives equipment troubleshooting87-1. EQUIPMENT ITEMS COVERED.
for which there are authorizedprocedures for the fuel burning personnel heater,

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.

87-1
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FUEL BURNING PERSONNEL HEATER TROUBLESHOOTING
Symptom

l HEATER DOES NOT start )

@ Shut down heater
e@ Refer to TM 9-2320-209-10

@ Check heater fuel filter

@ Take out fuel filter. Refer to
Vol 3, chapter 23, para 23-10

@ Look for a dirty or clogged filter

Is heater fuel filter OK?

(wo) @ Replace heater fuel filter

(ves) e@ Refer to Vol 3, chapter 23, para
23-10

GO TA 115095

Figure 87-1 (Sheet 1 of 2)
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GO

@ Put back fuel filter

@ Refer to Vol 3, chapter 23, para
23-10

@ Check heater electrical system

@ Refer to fault symptom index for
electrical system

Is heater electrical system OK?

@ Replace bad electrical parts

e Tell direct support maintenance

@ Replace heater

e Tell direct support maintenance

Figure 87-1 (Sheet 2 of 2)

TA 115096
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Symptom

2 (HEATER AND DEFROSTER DO NOT WORK )

om
LQve Park truck

e Refer to TM 9-2320-209-10

~~

@ Check heater duct from heater
ducting adapter to diverter ducting
adapter

@ Put heater duct on heater ducting
adapter, or diverter ducting adapter

@ Slide duct on adapter
@ Put clamp over duct
e Using screwdriver tighten clamp

@ Check heater air control cable

@ Look for a broken cable. See
figure 89-1

e@ look to see if cable has come off
mount. See figure 89-1

Is air control cable OK?

(
GO TA 115097

Figure 87-2 (Sheet 1 of 3)
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GO

@ Put back cable that has come off mount

e Refer to Vol 3, chapter 23, para 23-8

@ Replace broken cable

e@ Refer to Vol 3, chapter 23, para 23-8

@ Check heater fuel line
@ Look for a crushed, cracked or

broken fuel line

Is fuel line OK?

@ Replace crushed, cracked or
broken fuel line

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

GO
TA 115098

Figure 87-2 (Sheet 2 of 3)
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GO

@ Check heater fuel filter

@ Take out fuel filter. Refer to Vol 3,
chapter 23, para 23-10

@ Look for a dirty or clogged filter

Is heater fuel filter OK?

@ Replace heater fuel filter

e Refer to Vol 3, chapter 23,
para 23-10

@ Check heater electrical system

e Refer to fault symptom index
for electrical system

Is heater electrical system OK ?

im

@ Replace bad electrical parts

e Tell direct support maintenance

12

@ Replace heater

(ves) @ Tell direct support maintenance

TA 115099

Figure 87-2 (Sheet 3 of 3)
87-6



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

Symptom

HEATER DOES NOT WORK )3

@ Park truck

e Refer to
TM 9-2320-209-10

@ Check heater duct from heater
ducting adapter to diverter ducting
adapters

e See if duct has come off of heater
or diverter ducting adapter. See
figure 89-1

ls heater duct OK?

@ Put heater duct back on heater
ducting adapter or diverter ducting
adapter

@ Slide duct on adapter
e Put clamp over duct
e@ Using screwdriver, tighten clamp

screw

GO TA 115100

Figure 87-3 (Sheet 1 of 2)
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GO

@ Check heater air control cable

e@ Look for a broken cable. See
figure 89-]

e See if cable has come off of
mount

Is heater air contro! cable OK?

@ Replace broken heater air control
cable

e@ Refer to Vol 3, chapter 23, para 23-8

@ Put back cable that has come off mount

@ Refer to Vol 3, chapter 23, para 23-8

@ Replace diverter

@ Refer to Vol 3, chapter 23,
para 23-5

TA 115101

Figure 87-3 (Sheet 2of 2)
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Symptom

DEFROSTER DOES NOT WORK )4

@ Park truck

e Refer to TM 9-2320-209-10

@ Check defroster control cable

e Look for a broken cable. See
figure 89-1

@ Look to see if cable has come
off of mount

Is defroster control cable OK?

@ Replace broken defroster control
cable

© Refer to Vol 3, chapter 23, para
23-8

@ Put back cable that has come off
mount

23-8

GO TA 115102
Figure 87-4 (Sheet 1 of 2)
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GO

~@ Check defroster ducts

e See if ducts have come off diverter.
See figure 89-1

Are defroster ducts OK?

@ Put back defroster ducts

@ Slide duct on diverter or deflector
e@ Put clamp over duct end
@ Using screwdriver, tighten clamp

@ Replace diverter

e@ Refer to Vol 3, chapter 23,
para 23-5

TA 115103

Figure 87-4 (Sheet 2 of 2)
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Symptom

S HEATER AND DEFROSTER DOES NOT GIVE OFF ENOUGH HEAT )

\ 1 LE

@ Park truck

e Refer to TM 9-2320-209-10

@ Check heater duct from heater
ducting adapter to diverter ducting
adapters

e@ See if duct has come off of heater
or diverter ducting adapter. See
figure 89-]

Is heater duct OK?

(3).
asttttt itt y A

@ Put heater duct back on heater
YES NO ducting adapter or diverter ducting

adapter

@ Slide duct on adapter
e@ Put clamp over duct
e Using screwdriver, tighen clamp

screw

GO TA 115104
Figure 87-5 (Sheet 1 of 4)
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e See if adapter has come off firewall.
See figure 89-1

@ See if duct has come off diverter or
adapter elbow. See figure 89-1

@ Check heater air control cable

@ Look for a broken cable. See
figure 89-1

e Shake cable to feel if it is loose

Is diverter ducting adapter and diverter
duct and air control cable OK?

GO

@ Put back diverter ducting adapter

e@ Put screws back in adapter
e Using screwdriver, tighten screws

@ Put back diverter duct

e Slide duct on diverter or diverter
ducting adapter

@ Put clamp over duct
e@ Using screwdriver, tighten clamp

screw

@ Tighten loose heater air control cable

@ Refer to Vol 3, chapter 23, para
23-8

@ Replace broken heater air control
cable

@ Refer to Vol 3, chapter 23, para
23-8

TA 115105

Figure 87-5 (Sheet 2 of 4)
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@ Check defroster contro! cable

e@ Look for a broken cable. See
fig. 89-]

e Shake cable to feel if it is loose

is air control cable OK?

(es) (no) @ Tighten loose cable

e Refer to Vol 3, chapter 23,
para 23-8

@ Replace broken cable

@ Refer to Vol 3, chapter 23,
para 23-8

@ Check heater fuel line

e@ Look for a crushed, cracked or
broken fuel line

Is fuel line OK?

TA 115106

Figure 87-5 (Sheet 3 of 4)
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GO

@ Replace crushed, cracked, or broken
fuel line

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

@ Check heater fuel filter

e@ Take out fuel filter. Refer to Vol 3,
chapter 23, para 23-10

@ Look for a dirty or clogged filter

ls fuel filter OK?

@ Replace heater fuel filter

@ Refer to Vol 3, chapter 23,
para 23-10

@ Check heater electrical system

@ Refer to fault symptom index
for electrical system

Is electrical system OK?

13
(wo) @ Replace bad electrical parts

e Tell direct support maintenance

14
@ Replace heater

(ves) @ Tell direct support maintenance
TA 115107

Figure 87-5 (Sheet 4 of 4)
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Symptom

6 ( DEFROSTER DOES NOT GIVE OFF ENOUGH HEAT )

@ Park truck

e Refer to TM 9-2320-209-10

@

2el _ defroster control cable
e Look for a broken cable. See

figure 89-]
e Feel for a loose cable

is defroster control cable OK?

@ Replace broken defroster control
cable

e Refer to Vol 3, chapter 23, para
23-8

@ Tighten loose defroster control cable

e Refer to Vol 3, chapter 23, para
23-8

TA 115108°
 A

Figure 87-6 (Sheet 1 of 2)
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GO

~T @ Check defroster ducts
e See if ducts have come off diverter.

See figure 89-1

Are defroster ducts OK?

@ Put back defroster ducts

@ Slide duct on diverter or deflector
@ Put clamp over duct end
e@ Using screwdriver, tighten clamp

(.»
oO |

@ Replace diverter

@ Refer to Vol 3, chapter 23, para
23-5

TA 115109

Figure 87-6 (Sheet 2 of 2)
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Symptom

7 ( HEATER DOES NOT GIVE OFF ENOUGH HEAT )

C)
@ Park truck

e@ Refer to TM 9-2320-209-10

@ Check heater duct from heater
ducting adapter to diverter ducting
adapters

e@ See if duct has come off of heater
or diverter ducting adapter. See
figure 89-1]

Is heater duct OK?

@ Put heater duct back on heater ducting
YES NO adapter or diverter ducting adapter

@ Slide duct on adapter
e@ Put clamp over duct
e Using screwdriver, tighten clamp

screw

TA 115110

Figure 87-7 (Sheet 1 of 2) 87-17
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@ Check heater air control cable

e@ Look for a broken cable. See

e Shake cable to feel if it is loose

Is heater air control cable OK?

@ Replace broken heater air control
cable

@ Refer to Vol 3, chapter 23, para 23-8

@ Tighten loose heater air control cable

@ Refer to Voi 3, chapter 23, para 23-8

@ Replace diverter

e Refer to Vol 3, chapter 23,
para 23-5

TA115111

Figure 87-7 (Sheet 2 of 2)
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CHAPTER 88

FUEL BURNING PERSONNEL HEATER
TROUBLESHOOTING SUMMARY

88-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 87 for the fuel burning personnel heater.

88-2. PROCEDURES. The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshoot-
ing 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. Warn-
inzs, cautions, and notes are tiven where needed.

88-1
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FUEL BURNING PERSONNEL HEATER TROUBLESHOOTING SUMMARY

TROUBLE WITH FUEL BURNING HEATER )
Symptoms

5
HEATER AND 3 4

HEATER DEFROSTER HEATER DEFROSTER |
DOES NOT DO NOT GIVE DOES NOT DOES NOT
START OFF ENOUGH WORK WORK

HEAT

2 HEATER DEFROSTER
HEATER AND DOES NOT DOES NOT
DEFROSTER GIVE OFF GIVE OFF
DO NOT WORK ENOUGH ENOUGH

HEAT HEAT

DECIDE IF FAULT 1S IN THE
MECHANICAL OR ELECTRICAL SYSTEM

IS FAULT IN MECHANICAL SYSTEM ?

VES NO DO ELECTRICAL SUMMARY
TROUBLESHOOTING PROCEDURE
FOR FUEL BURNING PERSONNEL. } ' E ,
REFER TO FAULT SYMPTOM INDEX
FOR ELECTRICAL SYSTEM q | q |

GO GO GO GO°
 a

TA115112

88-2 Figure 88-1 (Sheet 1 of 6)



GO

:
@ LOOK TO FIND FAULT IN

e@ HEATER FUEL FILTER

IS FUEL FILTER OK?

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

GO GO GO GO

REPLACE FUEL FILTER

REPLACE HEATER

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

| DECIDE IF FAULT IS IN THE MECHANICAL
OR ELECTRICAL SYSTEM

IS FAULT IN THE MECHANICAL SYSTEM

DO ELECTRICAL SUMMARY
TROUBLESHOOTING
PROCEDURES FOR FUEL
BURNING PERSONNEL
HEATER. REFER TO FAULT
SYMPTOM INDEX FOR
ELECTRICAL SYSTEM

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

e@ HEATER DUCT
@ HEATER AIR CONTROL CABLE

GO

Figure 88-1 (Sheet 2 of 6)

GO GO GO

TA 115113
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So GO GO GO

@ DEFROSTER CONTROL CABLE
e HEATER FUEL LINE
e HEATER FUEL FILTER

CHECKOUT OK?

(ves) (no) REPLACE BAD PART

REPLACE HEATER

NOTE: FOR DETAILED TROUBLESHOOTING
- PROCEDURES, SEE SYMPTOM INDEX

DECIDE IF FAULT IS IN THE
MECHANICAL OR ELECTRICAL SYSTEM

IS FAULT IN MECHANICAL SYSTEM?

(vss) © DO ELECTRICAL SUMMARY
: TROUBLESHOOTING PROCEDURES

FOR FUEL BURNING PERSONNEL
HEATER. REFER TO FAULT SYMPTOM
INDEX FOR ELECTRICAL SYSTEM

GO GO GO

TA 115114

Figure 88-1 (Sheet 3 of 6)
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GO GO GO

1
@ LOOK TO FIND FAULT TO ONE

OF THE FOLLOWING:

e HEATER DUCT
@ DIVERTER DUCTING ADAPTER
e@ DIVERTER DUCT
@ HEATER AIR CONTROL CABLE

I
e@ DEFROSTER CONTROL CABLE
e@ HEATER FUEL LINE
e HEATER FUEL FILTER

CHECKOUT OK?

REPLACE BAD PART

REPLACE HEATER

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

IS FAULT MECHANICAL ?

GO GO

TA 115115

Figure 88-1 (Sheet 4 of 6)
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DO ELECTRICAL SUMMARY
TROUBLESHOOTING
PROCEDURES FOR FUEL

(ves) © BURNING PERSONNEL
HEATER, REFER TO FAULT
SYMPTOM INDEX FOR
ELECTRICAL SYSTEM

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

e DEFROSTER CABLE
e DEFROSTER DUCTS

it
REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

DECIDE IF FAULT IS IN THE
MECHANICAL OR ELECTRICAL SYSTEM

IS FAULT IN MECHANICAL SYSTEM?

DO ELECTRICAL SUMMARY(wo) TROUBLESHOOTING PROCEDURES
FOR FUEL BURNING PERSONNEL
HEATER. REFER TO FAULT SYMPTOM
INDEX FOR ELECTRICAL SYSTEM

©

|
am

TA 115116

Figure 88-1 (Sheet 5 of 6)
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GO

@ LOOK TO FIND FAULT TO ONE
OF THE FOLLOWING:

e HEATER DUCT
e@ HEATER AIR CONTROL CABLE

REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 115117

Figure 88-1 (Sheet 6 of 6)

88-7/(88-8 blank)
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CHAPTER 89

FUEL BURNING PERSONNEL HEATER SUPPORT DIAGRAMS

89-1. GENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in chapter 87. Table 3-1 is a complete listing of all support
diagrams used in this manual.

89-1
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DIVERTER

DEFROSTER
DUCT

HEATER
DUCT
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CONTROL CABLE

HEATER
DUCT

TA 115118

Fuel Burning Personnel Heater Support DiagramFigure 89-1.
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CHAPTER 90

FUEL BURNING PERSONNEL HEATER 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 referring to the fault symptom index when
the system does not check out.

90-1
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FUEL~BURNING PERSONNEL HEATER CHECKOUT

ia “
( CHECK FUEL-BURNING HEATER SYSTEM

CO)
S @ Check starting of heater

@ Start up heater. Refer to
TM 9=2320-209-10

Does heater start?

@ Do fault isolation procedure for heater
daar nat ctart
ww wi SEW FE

| i | e Refer to troubleshooting index

“ro

“—T +\& \NeCK ror neatervorpur

@ Push defroster control knob
all the way in, Refer to
TM 9=2320-209-10

Does heater give off any heat?

GO
TA 115119

90-2 Figure 90-1 (Sheet 1 of 4)
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4»)

(ves) © @ Check for defroster output

e Pull defroster control knob all
the way out. Refer to
TM 9-2320-209-10

Does defroster give off any heat?

@ Do fault isolation procedure for
heater and defroster do not work

e Refer to troubleshooting index

@ Do fault isolation procedure for
heater does not work

I | e Refer ¢

al
@ Check defroster output

e Pull defroster control knob
all the way out. Refer to
TM 9-2320-209-10

Does defroster give off any heat?

GO
TA 115120

Figure 90-1 (Sheet 2 of 4)
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@ Do fault isolation procedure for
defroster does not work

e Refer to troubleshooting index

@ Check for enough heat from defroster

e@ Put HI-LO switch in HI position.
Refer to TM 9-2320-209-10

Does defroster give off enough heat?

10
@ Check for enough heat from heater

YES NO
e Push defroster control knob all

| the way in.

Does heater give off enough heat?

| 1

GO

@ Do fault isolation procedure for
heater and defroster do not give
off enough heat

e@ Refer to troubleshootingeindex

(oN
i2 L

| @ Do fault isolation procedure for
defroster does not give off
enough heat

e@ Refer to troubleshooting index

TA 115121

90-4 Figure 90-1 (Sheet 3 of 4)
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_)
e)Ve Check for enough heat from

heater

@ Push defroster control knob all the
way in.

Does heater give off enough heat?

@ Do fault isolation procedure for
heater does not give off enough
heat

e@ Refer to troubleshooting index

15 .- G@)} Turn off heater. Refer to
TM 9-2320-209-10

@ Fuel burning heater system
checkscnécKs out OK e
Checkout completed

TA 115122

Figure 90-1 (Sheet 4 of 4) 90-5/(90-6 blank)- - an
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CHAPTER 91

HOT WATER HEATER TROUBLESHOOTING

91-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the hot water heater, for which there are authorized corrective mainte-
nance tasks at the organizational maintenance level.

91-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

91-1
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HOT WATER HEATER TROUBLESHOOTING
Symptom

COOL OR COLD AIR AT OUTLETS AFTER ENGINE
HAS REACHED OPERATING TEMPERATURE

@ Park truck

@ Refer to TM 9~2320-209-10

@ Check to see that shutoff cocks are
fully open to the left

e@ Open hood. Refer to
TM 9=2320-209-10

e Check if shutoff cocks are fully
open to the left

Are shut off cocks fully open to left?

RETURN
SHUTOFF
COCK

GO
TA 115123

Figure 91-1 (Sheet 1 of 3)
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GO

@ Fully open shutoff cocks to left

acrer toh

@ Check hot water hoses

e Feel if hot water hoses are soft ,
e See if hot water hoses have INLET RETURN

collapsed HOSE HOSE

Mele,
Dy

{

Are hot water heater hoses OK?
—_—,.

G

OD

| YN

GO
TA 115124

Figure 91-1 (Sheet 2 of 3)
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GO

@ Replace hot water hoses

@ Refer to Vol 3, chapter 23,
para 23-18

@ Replace heater core

e Tell direct support maintenance

TA 115125

Figure 91-1 (Sheet 3 of 3)
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Symptom

NO AIR FLOW AT HEAT outiet )

@ Park truck

e Refer to TM 9-2320-209-10

@ Check if heater to air diverter duct
is hanging loose

e Look under dash and check if
heater to air diverter is hanging
loose from heater or air diverter

Is heater to air diverter duct attached to
heater and air diverter?

HEATER TO AIR
DIVERTER DUCT

GO
TA 115126

Figure 91-2 (Sheet 1 of 2)
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GO

|g
@ Connect heater to air diverter duct

© © Refer to Vol 3, chapter 23,
para 23-15

@ Repair or replace duct

e Refer to Vol 3, chapter 23, para
23-14

TA 115127

Figure 91-2 (Sheet 2 of 2)
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Symptom

BLOWER MOTOR DOES NOT WORK )

@ Park truck

@ Refer to TM 9=2320-209-10

@ Check if lead to blower motor is
attached

@ Open hood. Refer to
TM 9-2320-209-10

e@ Check if lead to blower motor is
attached LEAD BLOWER

CONNECTOR HOUSING
Is lead to blower motor attached?

BLOWER
MOTOR

MOTORHOUSING LEAD

GO
TA 115128

Figure 91-3 (Sheet 1 of 2)
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@ Attach lead to blower motor

e Push lead to blower motor into
harness connector

Refer to troubleshooting index
for electrical system

TA 115129

Figure 91-3 (Sheet 2 of 2)
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Symptom

4 BLOWER MOTOR OPERATES ON HI ONLY )

@ Park truck

e Refer to TM 9-2320~209-10

@ Check if heater switch lead is attached

e@ Look under dash panel and see if
heater switch lead is attached

Is heater switch lead attached?

Oi v

(

Q

Hi— =,
OH (@ @OC€

soar

m
4

GO
TA 115130

Figure 91-4 (Sheet 1 of 2)
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GO

@ Attach heater switch lead

e@ Refer to Vol 3, chapter 23,
para 23-17

Refer to troubleshooting index
for electrical system

TA 118131

Figure 91-4 (Sheet 2 of 2)
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Symptom

NO AIR FLOW AT DEFROSTER )

@ Park truck |
e Refer to TM 9-2320-209-10

@ Check if defroster air duct is hanging
loose at windshield defroster nozzle

@ Under dash panel, look and see
if defroster air duct is attached
to nozzle

Is defroster air duct attached to nozzle?

WINDSHIELD
DEFROSTER
NOZZLES
(HIDDEN)

DIVERTER

TA 115132
Figure 91-5 (Sheet 1 of 2)
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, a

3)
@ Connect defroster duct to windshield

defroster nozzle

e Refer to Vol 3, chapter 23,
para 23-14

@ Check if defroster duct is hanging
loose at air diverter

e@ Under dash panel, look and see
if defroster duct Is attached to cir
diverter

Is defroster duct attached to air diverter?

5
@ Connect defroster duct to air diverter

NO
e Refer to Vol 3, chapter 23,

para 23-14

6

@ Repair or replace duct

@ Refer to Vol 3, chapter 23,
para 23-14

TA 115133

Figure 91-5 (Sheet 2 of 2)
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Symptom
6

BLOWER MOTOR OPERATES ON LOW ONLY )

@ Park truck

e Refer to TM 9-2320-209-10

@ Check if heater switch lead is
attached

@ Look under dash panel and see
if heater switch lead is attached

Is heater switch lead attached ?

HEATER SWITCH

GO
. TA 115134

Figure 91-6 (Sheet 1 of 2)
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GO

@ Attach heater switch lead
YES NO oe

NYS VS e Refer to Voi 3, chapter 23,
para 23-17

4OL. to troubleshooting index
for electrical system

TA 115135

Figure 91-6 (Sheet 2 of 2)
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Symptom

HEAT OUTPUT TOO Low )

@ Park truck

e Refer to TM 9=2320-209-10

@ Check if shut off cocks are fully
open to the left

@ Open hood. Refer to
TM 9=2320-209-10

e@ Check if shutoff cocks are fully
open to left

Are shutoff cocks fully open to left?

RETURN
SHUTOFF
COCK

GO
TA 115136

Figure 91-7 (Sheet 1 of 2)
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(ves) © @ Fully open shutoff cocks to left

Refer to troubleshooting index
for electrical system

TA 115137

Figure 91-7 (Sheet 2 of 2)
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CHAPTER 92

HOT WATER HEATER TROUBLESHOOTING SUMMARY

92-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 91 for the hot water heater.

92-2. PROCEDURES. The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshoot-
ing 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. Warn-
ings, cautions, and notes are given where needed.

92-1
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HOT WATER HEATER TROUBLESHOOTING SUMMARY

(rouse WITH HOT WATER HEATER

Symptoms

]

COOL OR COLD 2 3 4
AIR AT OUTLETS NO AIR BLOWER BLOWER
AFTER ENGINE FLOW AT MOTOR MOTOR
HAS REACHED HEAT DOES NOT OPERATES
OPERATING OUTLET WORK ON HI ONLY
TEMPERATURE

5 7

NO AIR OPERATES HEAT
FLOW AT NN Low OUTPUT
DEFROSTER ONLY TOO LOW

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

e SHUTOFF COCKS
~@ HOT WATER HOSES

I
REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO GO GO GO GO GO

TA 115138
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ii
@ LOOK TO FIND A FAULT IN THE

FOLLOWING

e@ DEFROSTER AIR DUCT

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

@ LOOK TO FIND A FAULT IN THE
FOLLOWING.
e@ HEATER TO AIR DIVERTER DUCT

I
REPAIR OR REPLACE BAD PART

i re ewr em Bee ke ee es 8 es ewe

Figure 92-1 (Sheet 2 of 6)

JOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

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

GO GO GO GO GO GO

a A
 

LL

SM CA

TA 115139

92-3



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

2
)

O 2
)

O @
)

O

DECIDE IF A FAULT IS IN THE
MECHANICAL OR ELECTRICAL SYSTEM

IS FAULT IN MECHANICAL SYSTEM ?

DO ELECTRICAL SUMMARY
fT TM 7~~_| TROUBLESHOOTING PROCEDURE FOR

YES NO HOT WATER HEATER. REFER TO
TROUBLESHOOTING INDEX FOR
ELECTRICAL SYSTEM

@ LOOK TO FIND A FAULT IN THE
FOLLOWING

@ HEATER SWITCH LEADr
REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

) O ) O MO O

TA 115140
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GO GO GO

OR ELECTRICAL SYSTEM
DECIDE IF FAULT IS IN THE MECHANICAL

IS FAULT 1S MECHANICAL SYSTEM ?

DO ELECTRICAL SUMMARY
TROUBLESHOOTING PROCEDURE FOR

§ ELECTRICAL HEATER, REFER TO
TROUBLESHOOTING INDEX FOR
ELECTRICAL SYSTEM

@ LOOK TO FIND A FAULT IN THE
FOLLOW ING

e BLOWER MOTOR LEAD

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURE, SEE SYMPTOM INDEX

Figure 92-1 (Sheet 4 of 6)

GO GO

TA 115141
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GO GO

DECIDE IF A FAULT IS IN THE MECHANICAL
OR ELECTRICAL SYSTEM

IS FAULT IN MECHANICAL SYSTEM ?

DO ELECTRICAL SYSTEM SUMMARY
TROUBLESHOOTING PROCEDURE FOR

(ves) (xo) ELECTRICAL HEATER. REFER TO
TROUBLESHOOTING INDEX FOR
ELECTRICAL SYSTEM

FOLLOWING
e SHUT-OFF COCKS

REPAIR OR REPLACE BAD PART

OR DETAILED TROUBLESHOOTINGNOTE: F
PROCEDURES, SEE SYMPTOM INDEX

@ LOOK TO FIND A FAULT IN THE |

GO

TA 115142

Figure 92-1 (Sheet 5 of 6)
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DECIDE IF A FAULT IS IN THE
MECHANICAL OR ELECTRICAL SYSTEM

IS FAULT IN MECHANICAL SYSTEM ?

TROUBLESHOOTING PROCEDURE FOR
ELECTRICAL HEATER, REFER TO
TROUBLESHOOTING INDEX FOR
ELECTRICAL SYSTEM

(xo) DO ELECTRICAL SYSTEM SUMMARY

FOLLOWING

e HEATER SWITCH LEAD

(ves) @ LOOK TO FIND A FAULT IN THE

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURE, SEE SYMPTOM INDEX

TA 115143

Figure 92-1 (Sheet 6 of 6)
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CHAPTER 93

HOT WATER HEATER CHECKOUT PROCEDURES

93-1. 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.

93-1
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CHECK HOT WATER HEATER )

@ Park truck and chock wheels.
Refer to TM 9=2320-209-10

@ Start and warm up engine. Refer
to TM 9-2320-209-10

@ 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=2320-209-10
Pull defroster control knob all the
way out and check for air flow from
heater and defroster outlets. Refer
to TM 9=2320-209-10

e Push defroster control knob all the
way in and check for air flow from
heater and defroster outlets.
Refer to TM 9-2320-209-10

]

* *sS air Flow vari d

in either position?

GO

HOT WATER HEATER KIT CHECKOUT

TA 115144

Figure 93-1 (Sheet 1 of 5)
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@ Check blower in HI position

e@ Put blower motor switch in HI
position. Refer to TM 9=2320-209-10

@ 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 troubleshooting index

@ Do fault isolation procedure for
blower motor operates on H! only

@ Refer to troubleshooting index

GO
TA 115145
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GO

@ Check blower in HI position

@ Put blower motor switch in HI
position. Refer to TM 9=2320-209-~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 position only

@ Refer to troubleshooting index

@ Check defroster

e@ Check defroster outlet for air
flow

Does air flow from defroster outlet?

TA 115146

Figure 93-1 (Sheet 3 of 5)
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GO

@ Do fault isolation procedure for
no air flow at defroster

e Refer to troubleshooting index

@ Check heater

e Push defroster control 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 troubleshooting index

@ Check for warm or hot air from
outlet

Does warm or hot air flow from
heater outlet?

GO
TA 115147
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@ Do fault isolation procedure for
cool or cold air at outlets after
engine has reached operating
temperature

e Refer to troubleshooting index

@ Check for hot air from outlet

Does hot air flow from outlet?

@ Do fault isolation procedure for
heat output too low

e Refer to troubleshooting index

@ Turn off heater

e@ Put blower motor switch in
OFF position. Refer to
TM 9-2320-209-10

e Turn off engine. Refer to
TM 9-2320-209-10

oP Hot water heater checks out OK
Checkout completed

TA 115148
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CHAPTER 94

DEEP WATER FORDING KIT TROUBLESHOOTING

94-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the deep water fording kit, for which there are authorized corrective
maintenance tasks at the organizational maintenance level.

94-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

94-1
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DEEP WATER FORDING KIT TROUBLESHOOTING
Symptom

ENGINE STALLS WHILE FORDING OR AFTER LEAVING WATER
ON ALL TRUCKS EXCEPT M35A1 AND SOME M35A2

@ Tow truck to work area
e Refer to TM 9-2320-209-10

—— — CAUTION ——— — +

Do not start engine after truck has |
been removed from water. If water l
has entered engine assembly serious
damage may occur if engine is started. |

| Engine must be overhauled. Refer to |
direct support maintenance |

@ Check crankcase breather air inlet
hose

@ Look to see if air inlet hose is off
breather. See figure 96-1

@ Feel for a loose air inlet hose
connection

@ Look for cracked or broken air
inlet hose

Is air inlet hose OK?

GO
TA 115149

Figure 94-1 (Sheet 1 of 5)
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a
 

(

(3)
@ Replace cracked or broken air inlet hose

YES NO
QS NS @ Put back air inlet hose

e Make sure hose clamp is over air
inlet hose

e@ Put air inlet hose over breather
e Using flat tip screwdriver tighten

clamp

e Using flat tip screwdriver tighten
clamp

e Tell direct support maintenance

i @ Tighten loose air inlet hose connection

@ Check air tube assembly on air
cleaner

@ Look to see if air tube assembly has
come off air cleaner. See figure
96-1

@ Feel for a loose air tube assembly
connection

@ Look for cracked or broken air
tube assembly

Is air tube assembly OK?

GO
TA 115150

Figure 94-1 (Sheet 2 of 5)
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@ Replace cracked or broken air tube
assembly

@ Put back air tube assembly

e@ Make sure hose clamp is over air
tube assembly

@ Put air tube assembly over air
cleaner

e@ Using flat tip screwdriver tighten
clamp

@ Tighten loose air tube assembly
connection

e Using flat tip screwdriver tighten
clamp

@ Tell direct support maintenance

NOTE

Air cleaner and fuel are not part of the
deep water fording kit. However they
should be checked as a cause of the
engine stalling

@ Check air cleaner assembly

e@ Remove air cleaner element. Refer
to TM9-2320-209-10

e@ Look for signs of water in air
cleaner assembly

e@ Look for a water soaked air
cleaner element

Is air cleaner assembly dry ?

GO
TA 115151

Figure 94-1 (Sheet 3 of 5)
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WARNING

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

@ Clean water out of air cleaner
assembly

Using rag soak up water in air
cleaner assembly
Using compressed air, blow dry

Replace water soaked air cleaner
element. Refer to TM 9-2320-209-10

fTM

neCheck for water in fuel

GO

e_(@

@ Puta can or bucket under primary
fuel filter

@ Open drain valve and let can
fill up half way

@ Look for signs of water in fuel

Is fuel OK?

GO

PRIMARY
FUEL
FILTER

b

2\

&

DRAIN
VALVE

TA 115152

Figure 94-1 (Sheet 4 of 5)
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94-6

GO

@ Replace fuel tank cap

@ Replace fuel in system

e Drain fuel from fuel tanks. Refer to
TM 9=2320-209-10
Replace fuel filters. Refer to Vol 3,
chapter 4, para 4-10
Using 7/16~-inch wrench unscrew fuel
line fittings but do not take off lines.
See figure 95-6

10

WARNING

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

Using compressed air blow through
fuel lines
Put back all fuel line fittings and
tighten using 7/16-inch wrench
Fill up tanks with fuel
Start engine and let it idle unti!
injectors have had enough time to
purge. Refer to TM 9-2320-209-10

L

@ Do engine stalls fault isolation
procedure

e Refer to troubleshooting index for
fuel system

TA 115153

Figure 94-1 (Sheet 5 of 5)
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Symptom
2

ENGINE RUNS ROUGH AFTER LEAVING WATER ON
ALL TRUCKS EXCEPT M35A1 AND SOME M35A2

1
ft

@ Park truck

e Refer to TM 9-2320-209-10

@ Check crank case breather air inlet
hose

e Look to see if air inlet hose is off
breather. See figure 96-1

e Feel for a loose air inlet hose
connection

e@ Look for cracked or broken air inlet
hose

Is air inlet hose OK ?

@ Replace cracked or broken air inlet hose

@ Put back air inlet hose

@ Make sure hose clamp is over air
inlet hose

e@ Put air inlet hose over breather
@ Using flat tip screwdriver tighten

clamp

@ Tighten loose air inlet hose connection

e Using flat tip screwdriver tighten
clamp

@ Tell direct support maintenance

©
) 6
 7

TA 115159

Figure 94-2 (Sheet 1 of 2)
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94-8

@ Check air tube assembly on air cleaner

@ Look to see if air tube assembly has
come off air cleaner. See figure
96-1

e Feel for a loose air tube assembly
connection

e@ Look for cracked or broken air tube
assembly

Is air tube assembly OK ?

" @ Replace cracked or broken air tube
assembly

@ Put back air tube assembly

e Make sure hose clamp is over air
tube assembly

e Put air tube assembly over air cleaner
e@ Using flat tip screwdriver tighten

clamp

@ Tighten loose air tube assembly
connection

e Using flat tip screwdriver tighten
clamp

e Tell direct support maintenance

@ Do engine runs rough fault isolation
procedure

e Refer to troubleshooting index for
fuel system

TA 115160

Figure 94-2 (Sheet 2 of 2)
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Symptom
1

ENGINE STALLS WHILE FORDING OR AFTER LEAVING WATER
ON TRUCKS M35A1 AND SOME M35A2

@ Tow truck to work area

e Refer to TM 9-2320-209-10

1. CAUTION —————4
Do not start engine after truck has |
been removed from water. If water
has entered engine assembly serious
damage may occur if engine is started. |
Engine must be overhauled. Refer to |
direct support maintenance |

@ Check crankcase breather air inlet
hose

@ Look to see if air inlet hose is off
breather. See figure 96-1

e Feel for a loose air inlet hose
connection

e Look for cracked or broken air
inlet hose

ls air inlet hose OK?

GO
TA 115154
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@ (No) @ Replace cracked or broken air inlet hose

@ Put back air inlet hose

@ Make sure hose clamp is over air' inlet hose
@ Put air inlet hose over breather
@ Using flat tip screwdriver tighten

clamp

@ Tighten loose air inlet hose connection

e@ Using flat tip screwdriver tighten
clamp

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

@ Check extension tube on air cleaner

@ Look to see if extension tube has
come off air cleaner. See figure 96-1

e Feel for a loose extension tube
connection

@ Look for cracked or broken extension
tube assembly

Is extension tube OK?

GO
TA 115155

Figure 94-3 (Sheet 2 of 5)
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NOTE

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

@ Replace cracked or broken extension tube

@ Put back extension tube

e@ Make sure hose clamp is over air tube
assembly

e Put air tube assembly over air cleaner
e Using flat tip screwdriver tighten

clamp

@ Tighten loose extension tube connection

e Using flat tip screwdriver tighten
clamp

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

Air cleaner and fuel are not part of the
deep water fording kit. However they
should be checked as a cause of the
engine stalling

@ Check air cleaner assembly

e Remove air cleaner element.
Refer to TM 9~2320-209-10

@ Look for signs of water in air
cleaner assembly

e@ Look for a water soaked air
cleaner element

Is air cleaner assembly dry ?

GO
TA 115156

Figure 94-3 (Sheet 3 of 5)
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GO

@ Clean water out of air cleaner assembly

(ves) e Using rag soak up water in air cleaner
assembly

L WARNING
Always wear safety glasses to protect
eyes when using compressed air

e Using compressed air, blow dry
e Replace water soaked air cleaner

element. Refer to TM 9-2320-209-10

NOTE

If all the steps have checked out OK,
the engine should not have to be
overhauled due to a fault of the deep
water fording kit

PRIMARY
FUEL
FILTER

@ Check for water in fuel

e@ Puta can or bucket under primary
fuel filter

e@ Open drain valve and let can wks 8 q
fill up half way cs wet

e e GM " - ‘) o@ Look for signs of water in fuel wy \ 4 alg >

é vw
, yyIs fuel OK? S/ \

DRAIN
CAN VALVE

GO
TA 115157

Figure 94-3 (Sheet 4 of 5)
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@ Replace fuel tank cap

e@ Refer to TM 9-2320-209-10

@ Replace fuel in system

e@ Drain fuel from fuel tanks. Refer
to TM 2320-209-10

e@ Replace fuel filters. Refer to
Vol 3, chapter 4, para 4-10

e Using 9/16-inch wrench unscrew
fuel line fittings but do not take
off lines

I WARNING
Always wear safety glasses to protect eyes
when using compressed air

e Using compressed air blow through
fuel lines

@ Put back all fuel line fittings and
tighten using 7/16-inch wrench

e Fill up tanks with fuel
e Start engine and let it idle until

injectors have had enough time
to purge. Refer to
TM 9-2320-209-10

10
@ Do engine stalls fault isolation

procedure

e Refer to troubleshooting index for
fuel system

Figure 94-3 (Sheet 5 of 5)

TA 115158
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Symptom

ENGINE RUNS ROUGH AFTER LEAVING WATER
TRUCKS M35A1 AND SOME M35A2

@ Park truck

Refer to TM 9-2320-209-10

@ Check crankcase breather air inlet hose

@

Look to see if air inlet hose is off
breather. See figure 96-1
Look for a loose air inlet hose
connection
Look for cracked or
hose

| rn. re
MVIOKeI! UF Th

ls air inlet hose OK?

94-14

|

GO

Figure 94-4 (Sheet 1 of 3)
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@ Replace cracked or broken air inlet hose

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

@ Put back air inlet hose

@ Make sure hose clamp is over air
inlet hose

e@ Put air inlet hose over breather
e Using flat tip screwdriver tighten

clamp

@ Tighten loose air inlet hose connection

e Using flat tip screwdriver tighten
clamp

@ Check extension tube on air cleaner

e Look to see if extension tube has
come off air cleaner. See figure
96-1

e Feel for a loose extension tube
connection

e@ Look for a cracked or broken
extension tube

Is extension tube OK ?

GO
TA 115162

Figure 94-4 (Sheet 2 of 3)
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(wo) @ Replace cracked or broken extension
tube

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

@ Put back extension tube

e Make sure hose clamp is over
extension tube

e Put extension tube over air cleaner
e@ Using flat tip screwdriver tighten

clamp

@ Tighten loose extension tube connection

@ Using flat tip screwdriver tighten
clamp

@ Do engine runs rough fault
isolation procedure

e Refer to troubleshooting index
for fuel system

TA 115163

Figure 94-4 (Sheet 3 of 3)
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TM 9-2320-209-20-2-2

3
FORDING CONTROL HANDLE DOES NOT PULL OUT,OR PULLS OUT STIFFLY ON TRUCKS M35A1 AND SOME woste )

@ Park truck

e Refer to TM 9-2320-209-10

@ Check control cable

e@ Look for a kinked control cable
in cable housing. See figure 96-3

e Look for a corroded or rusted wire

Is contro! cable OK?
r

@ Lubricate corroded or rusted wire

e Using oil can put oil on wire in
cable housing

Note: Make sure oil goes inside
cable housing

e Pull control handle out, then
push it in several times until
control cable workseright

@ Replace kinked control cable

@ Refer to Vol 3, chapter 23, parc
23-31

Tell direct support maintenance

Figure

TA 115167
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Symptom

CLUTCH SLIPS AFTER LEAVING vane
ON ALL TRUCKS WITH KIT

Qua
n

@ Park truck

e@ Refer to TM 9-2320-209-10
e Chock wheels

NOTE

Before doing any troubleshooting on
clutch the deep water fording kit must
be checked out

|
ok@ Drain water from transmission clutch

housing

@ Remove clutch housing inspection
cover

e Allow all water to drain

WARNING

Always wear safety glasses to protect
eyes when using compressed air>

=e
le

e Using compressed air, blow dry
clutch

@ Put back clutch housing inspection
Pa es

Figure 94-6 ( Sheet 1 of 3 )
94-18



@ Check transmission clutch housing

e@ book for holes or cracks. See
figure 96-2

Is transmission clutch housing OK?

TTM 9-2320-209-20-2-2

@ Repair transmission clutch housing

e Refer to TM 9-237 for welding
procedures

@ Check compressed air lines and
fittings

e Start engine and engage deep
water fording kit. Refer to
TM 9-2320-209-10

e Using soapy water coat fittings
and look for air bubbles. See
figure 96-3
Feel for a cracked or broken
air line

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

Are air lines and fittings OK?
_

Figure 94-5 (Sheet 2 of 3 )

TA 115165
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VES NO @ Tighten leaking fittings

. fit... F/14 *. kb eee b 2? ba
we” fe 6 USing // iO-incn wrencn Tignren

fitting

@ Replace cracked or broken air lines

e Refer to Vol 3, chapter 13, para 13-21

_f NOTE
Clutch should stop slipping the more
the truck is used. If clutch still slips
after a day, do fauit isolation procedure
for clutch drags, slips or does not engage.
Refer to troubleshooting index

Tell direct support maintenance

TA 115166

Figure 94-6 (Sheet 3 of 3)
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Symptom

WARNING BUZZER SOUNDS, OR AIR COMPRESSOR MAKES
NOISE, AFTER LEAVING WATER ON ALL TRUCKS WITH KIT

@ Tow truck to work area

e Refer to procedures given in
TM 9=2320-209- 10

e@ Chock wheels

@ Check air compressor air inlet hose

e@ Look for a cracked or broken
hose. See figure 96-3

@ See if hose connection has come
off air compressor

e Feel for a loose hose connection
to air compressor and air cleaner

ls air compressor drive belt OK?_

NOTE

Air compressor must be replaced due to
the damage caused by the bad air

(vss) (no) compressor inlet hose. Make sure hose
connection to new compressor is tight.
Refer to Vol 3, chapter 13, para 13-31
for replacement of air compressor

= __.

3

@ Replace cracked or broken air
compressor air inlet hose

e Refer to Vol 3, chapter 13, para
GO 13-21

TA 115168
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GO

il NOTE
Air compressor drive belt are not part
of the deep water fording kit. However
it should be checked as a cause of the
warning buzzer sounding or the air
compressor making noise

_

@ Check air compressor drive belt

e Take off battery ground cable.
Refer to Vol 3, chapter 7, para
7~58

e@ Look for signs of a slipping belt
e Feel for a loose belt

Is air compressor drive belt OK?

AIR COMPRESSOR DRIVE BELT

Kc

COMPRESSOR PULLEY

@ Adjust loose or slipping belt

@ Refer to Vol 3, chapter 13, para
13-34¢

Note: If belt is too loose to be
adjusted it should be replaced.
Refer to Vol 3, chapter 13,
para 13-34

e Refer to Vol 3, chapter 13, para
13-31

94-22
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CHAPTER 95

DEEP WATER FORDING KIT TROUBLESHOOTING SUMMARY

95-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 94 for the deep water fording kit.

95-2. PROCEDURES. The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshoot-
ing 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. Warn-
ings, cautions, and notes are given where needed.

95-1
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DEEP WATER FORDING KIT ENGINE TROUBLESHOOTING
SUMMARY

C TROUBLE WITH DEEP WATER FORDING KIT ENGINE +)

Symptoms ical evra 8 ow,

i I I 2 I 2 ;
fexcine STALLS

WHILE FORDING ENGINE STALLS Dua ne ENGINE RUNS ROUGH
OR AFTER LEAVING WHILE FORDING OR AFTER AFTER LEAVING WATER

AFTER LEAVING LEAVING WATER ON TRUCKS M35A1 ANDWATER ON ALL WATER ON TRUCKS ON ALL TRUCKS SOME M35A2TRUCKS EXCEPT M35A2 |

\ AND SOME | he AND SOME EXCEPT M35A1
M35A2 . AND SOME M35A2

= CAUTION | an

el
l

Se
a

ao
ren am |

I DO NOT START ENGINE AFTER TRUCK HAS |
I BEEN REMOVED FROM WATER, IF WATER |

WAC ERAITEDEM ERICZINIE ACCEAARIYV CEDICIEIC |

}
DAMAGE MAY OCCUR IF ENGINE-IS STARTED. |!
ENGINE MUST BE OVERHAULED. REFER TO I

| DIRECT SUPPORT MAINTENANCE |
Le oe ee ew mn oh oe ee eee eee ek ee a |

@ LOOK TO FIND A FAULT INOLAY INL UL i ONE
F THE FOLLOWING:

CRANKCASE BREATHER AIR INLET

AIR TUBE ASSEMBLY
HOSE

AIR CLEANER ASSEMBLY
DIESEL FUEL
FUEL SYSTEM

GO GO CS @
 A

TA 115170

Figure 95-1 (Sheet 1 of 3)
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GO GO GO GO

REPAIR OR REPLACE BAD PART ) ) )
NOTE: FOR DETAILED TROUBLESHOOTING

PROCEDURES, SEE SYMPTOM INDEX

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

@ CRANKCASE BREATHER AIR INLET
HOSE
EXTENSION TUBE
AIR CLEANER ASSEMBLY
DIESEL FUEL
FUEL SYSTEM

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO GO

TA 115171

Figure 95-1 (Sheet 2 of 3)
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95-4

GO GO

rc
4 LOOK TO FIND A FAULT IN ONE

OF THE FOLLOWING:
e@ CRANKCASE BREATHER AIR INLET

mener
AIOE

e AIR TUBE ASSEMBLY
e FUEL SYSTEM

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

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

@ CRANKCASE BREATHER AIR INLET

e@ EXTENSION TUBE
e@ FUEL SYSTEM

|

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 115172

Figure 95-1 (Sheet 3 of 3)
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( TROUBLE WITH DEEP WATER FORDING KIT CONTROLS )

Symptom

FORDING CONTROL HANDLE DOES NOT
PULL OUT, OR PULLS OUT STIFFLY
ON TRUCKS M35A1 AND SOME M35A2

@ LOOK TO FIND A FAULT IN

@ CONTROL CABLE

CHECKOUT OK?

REPAIR OR REPLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 115173

Figure 95-2
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C TROUBLE WITH BRAKE AND CLUTCH +)

Symptoms

4 5
church SLIPS AFTER WARNING BUZZER SOUNDS,
ALL a WATER ON OR AIR COMPRESSOR MAKES

RUCKS WITH KIT NOISE, AFTER LEAVING
WATER ON ALL TRUCKS
WITH KIT

@ LOOK TO FINDA FAULT IN ONE
OF THE FOLLOWING:
@ AIR COMPRESSOR AIR INLET HOSE
e AIR COMPRESSOR DRIVE BELT

NOTE

AIR COMPRESSOR MUST BE REPLACED
DUE TO THE DAMAGE CAUSED BY THE
BAD AIR COMPRESSOR INLET HOSE.
MAKE SURE HOSE CONNECTION IS
TIGHT. REFER TO VOL 3, CHAPTER 13,
PARA 13-31 FOR REPLACEMENT OF
AIR COMPRESSOR

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
Go PROCEDURES, SEE SYMPTOM INDEX

TA 115174

Figure 95-3 (Sheet 1 of 2)
95-6



GO

2
NOTE

BEFORE DOING ANY
TROUBLESHOOTING ON CLUTCH
THE DEEP WATER FORDING KIT MUST
BE CHECKED OUT

NOTE

CLUTCH SHOULD STOP SLIPPING
THE MORE THE TRUCK IS USED. IF
CLUTCH STILL SLIPS AFTER A DAY,
DO FAULT ISOLATION PROCEDURE
FOR CLUTCH DRAGS, SLIPS OR
DOES NOT ENGAGE, REFER TO
TROUBLESHOOTING INDEX

@ LOOK TO FINDA FAULT IN ONE
OF THE FOLLOWING:

e TRANSMISSION CLUTCH HOUSING
@ COMPRESSED AIR LINES AND

~~. ss 2

FEITTIINGS

ture UT~ “rt lon ae
VPC AUT OR

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

Figure 95-3 ( Sheet 2 of 2 )
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CHAPTER 96

DEEP WATER FORDING KIT SUPPORT DIAGRAMS

96-1. GENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in chapter 94. Table 3-1 is a complete listing of all support
diagrams used in this manual.

96-1



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

96-2

CRANKCASE INTAKE
BREATHER EXTENSION
TUBE HOSE ASSEMBLY

S27 CRANKCASE
BREATHER
TUBE HOSE

AIR CLEANER

TA 115176

Figure 96-1. Deep Water Fording Kit Support Diagram
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| oor
FITTINGS

CLUTCH
HOUSING

TRANSMISSION

ON ALL TRUCKS EXCEPT M35A1 AND SOME M35A2

TA 115177

Figure 96-2. Deep Water Fording Kit Support Diagram

96-3



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

<=

iat

EXTENSION CONTROL
TUBE CABLE

AIR CLEANER

CRANKCASE
BREATHER

Ah\ | Ss
3

iy

CLUTCH

'

HOUSING
AIR COMPRESSOR

AIR INLET LEGEND
COMPRESSED
AIRLINES
AND FITTINGS

ON TRUCKS M35A1 AND SOME M35A2

TA 115178

Figure 96-3. Deep Water Fording Kit Support Diagram
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CHAPTER 97

DEEP WATER FORDING KIT CHECKOUT PROCEDURES

97-1. 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.

97-1
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DEEP WATER FORDING KIT CHECKOUT

CHECK OUT DEEP WATER FORDING KIT )

@ Check fording valve control lever

@ Put flywheel housing drain plug in
drain port. Refer to
TM 9=2320-209-10

@ Secure all loose objects to truck
@ Pull fording valve control lever

all the way out. Refer to TM 9-
2320-209-10

Is fording valve control lever easy to move?

@ Do fault isolation procedure for
fording control handle does not
pull out or pulls out stiffly

e Refer to troubleshooting index

@ Check engine for stalling

e Start engine. Refer to
TM 9=2320=209=10

@ Put transmission gearshift lever in
first position and transfer shift
lever in low position. Refer to
TM 9-2320-209-10

e Drive across water. Refer to
TM 9-2320-209-10

Does engine keep running?

GO Figure 97-1 (Sheet 1 of 3) TA 115179
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GO

4

@ Do fault isolation procedure for
NO YES engine stalls while fording, or

\ SH after leaving water

e Refer to troubleshooting index

7 @ Check engine for rough running
after leaving water

e After leaving water move fording
valve control lever to the right.
Refer to TM 9-2320-209-10

Does engine run smoothly after leaving
water?

@ Do fault isolation procedure for
engine runs rough after leaving
water

e Refer to troubleshooting index

@ Check for noise from warning buzzer
or air compressor after leaving water

Are warning buzzer and air compressor
quiet after leaving water?

‘
GO TA 115180

Figure 97-1 (Sheet 2 of 3)
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@ Do fault isolation procedure for
warning buzzer sounds, or air
compressor makes noise after
leaving water

@ Refer to troubleshooting index

~@ Check for clutch slip after leaving
water

e@ Put transmission gearshift lever
in second position. Refer to
procedures given in
TM 9-2320-209-10

Does clutch work OK?

10
@ Do fault isolation procedure for

clutch slips after leaving water

e@ Refer to troubleshooting index

1

@ Stop truck and turn off engine.(ves) Refer to TM 9-2320-209-10
@ Take flywheel housing drain plug

out of drain post and put it in
storage boss. Refer to
TM 9=2320-209-10

@ Deep water fording kit checks out OK.
Checkout completed

TA 115181

Figure 97-1 (Sheet 3 of 3)
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CHAPTER 98

NON-ELECTRICAL GAGES TROUBLESHOOTING

98-1. EQUIPMENT ITEMS COVERED. This chapter gives equipment troubleshooting
procedures for the non-electrical gages, for which there are authorized corrective
maintenance tasks at the organizational maintenance level.

98-2. EQUIPMENT ITEMS NOT COVERED. All equipment items for which corrective
maintenance is authorized at the organizational maintenance level are covered in this
chapter.

98-1
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Symptom

'Cs SPEEDOMETER DOES NOT WORK )

QL _
@/@ Make truck ready for work on

speedometer

e@ Park truck. Refer to
TM 9=2320-209- 10

=|

;
:)

(*or Check gage end of speedometer cable
See figure 100-1

@ Check transfer end of speedometer
cable

e See if cable has come out of drive

e See if cable has come out of gage.

adapter assembly. See figure 100-1

Are both ends OK?

NON-ELECTRICAL GAGES TROUBLESHOOTING

@ Put speedometer cable back on gage

e@ Put core in gage opening
e Screw on cable and tighten
e@ Using 3/4-inch wrench tighten

cable bolt

@ Put speedometer cable back in drive
adapter

e Line up key on cable core with
keyway in drive adapter

e@ Push cable core into drive adapter
e Screw in cable fitting and tighten

using 3/4-inch wrench

TA 115182

Figure 98-1 (Sheet 1 of 5)

98-2



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

GO

4
@ Check speedometer cable housing

e@ Look for a crushed, kinked or
broken cable. See figure 100-1

Is speedometer cable housing OK?

5
@ Replace cable assembly

(ves) (0) @ Refer to Vol 3, chapter 22, para
22-4

() a DRIVE ADAPTER CABLE
@ Check cable core and cable key at |

drive adapter

e Using 3/4-inch wrench, unscrew
cable fitting and pull cable out of
drive adapter. See figure 100-1

e@ Look for a broken core or key

Are cable core and cable key OK?

@ Replace cable core if core or key
is broken

e@ Refer to Vol 3, chapter 22, para
| 22-4

©
 «m

z

TA 115183

Figure 98-1 (Sheet 2 of 5)
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GO
INSTRUMENT CLUSTER

@ Check cable core at speedometer =
assembly

e@ Using 3/4-inch wrench, unscrew and
pull out cable core from gage

e@ Look for a broken core

Is cable core OK?

@ Replace cable core if it is broken

(ves) (No) @ Refer to Vol 3, chapter 22, para
22-4

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 115184

Figure 98-1 (Sheet 3 of 5)
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GO SOLDIER A INSTRUMENT CLUSTER

@ Check speedometer cable as follows

SOLDIER B: @ Crawl under transfer

SOLDIER A: e@ Go to driver's seat
e Tell SOLDIER B to turn

speedometer core

SOLDIER B: @ Turn speedometer core

SOLDIER A: @ See if speedometer
cable core turns

SOLDIER B
s speedometer core turn?Does speedometer co DRIVE ADAPTER CABLE

==
(eer

) a 7 —_—js

1]
@ Replace speedometer cable assembly

@ Refer to Vol 3, chapter 22, para
22-4

GO
TA 115185

Figure 98-1 (Sheet 4 of 5)
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GO

12
@ Set up speedometer test

SOLDIER A: @ Put back core in
speedometer gage opening

@ Screw on cable fitting and
tighten using 3/4-inch

wrench
e@ Puta variable speed drill

on drive adapter end of
cable core

@ Test speedometer

SOLDIER B: @ Watch speedometer

SOLDIER A: e Run drill at a slow and
steady speed for about 30
seconds

SOLDIER B: @ See if speedometer pointer
moves

Does speedometer pointer move?

14
@ Replace speedometer gage assembly

(no) e Refer to Vol 3, chapter 22,
para 22-4

15

@ Replace speedometer drive adapter

@ Refer to Vol 3, chapter 22, para
22-4

TA 115186

Figure 98-1 (Sheet 5 of 5)
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Symptom

SPEEDOMETER DOES NOT SHOW CORRECT SPEED )

speedometer

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

@ Check speedometer cable

e@ Look for a crushed or kinked cable.
See figure 100-1

Is speedometer cable OK?

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

@ Replace crushed or kinked speedometer(ves) (No) cable
@ Refer to Vol 3, chapter 22, para

22-4

@ Replace speedometer drive adapter

@ Refer to Vol 3, chapter 22, para
22-4

e@ Road test truck to see if speedom-
eter reads the correct speed

e Refer to troubleshooting index for
speedometer checkout

Is speedometer speed still wrong?

GO

Figure 98-2 (Sheet 1 of 2)
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GO

End troubleshooting procedures for
speedometer does not show correct speed

0.»
[© 7 i

@ Replace speedometer

@ Refer to Vol 3, chapter 22, para
22-4

TA 115188

Figure 98-2 (Sheet 2 of 2)
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Symptom

3( sPEEDOMETER FLUCTUATES )

~I
l

@ Make truck ready for work on
speedometer

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

@ Check speedometer cable

See figure 100-1
e Look for a crushed or kinked cable.

Is speedometer cable OK?

YES NO

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

@ Refer to Vol 3, chapter 22, para
22-4

TA 115189

Figure 98-3 (Sheet 1 of 3)
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GO

@ Set up speedometer test

e Using 3/4-inch wrench, unscrew and
takeoff speedometer cable from
drive joint assembly. See figure 100-1

e Puta variable speed drill on
cable core end

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

@ Test speedometer

SOLDIER B: @ Go to driver's seat
and watch speedometer

SOLDIER A: e@ Run drill at a slow and
steady speed for about
30 seconds

SOLDIER B: e@ See if speedometer
pointer moves unevenly

Does speedometer run smoothly?

GO
TA 115190

Figure 98-3 (Sheet 2 of 3)
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GO

@ Replace speedometer

@ Refer to Vol 3, chapter 22,
para 22-4

@ Put speedometer cable back on
drive joint assembly

@ Take off drill motor from
speedometer cable

@ Put cable end in drive joint and
screw in hand tight

e@ Using 3/4-inch wrench tighten
speedometer cable

@ Replace speedometer drive adapter

e@ Refer to Vol 3, chapter 22,
para 22-4

TA 115191

Figure 98-3 (Sheet 3 of 3)
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Symptom

SPEEDOMETER IS NOISY )

@ Make truck ready for work on
speedometer

e Park truck. Refer towr ae Se

TM 9=2320-209-10

@ Check speedometer cable

e book for a crushed or kinked cable.
See figure 100-1

Is speedometer cable OK?

@ Replace crushed or kinked speedometer
YES NO cable

@ Refer to Vol 3, chapter 22, para
22-4

( (

TA 115192

Figure 98-4 (Sheet 1 of 3)
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GO

4
@ Set up speedometer test

e Using 3/4-inch wrench, unscrew and
take off speedometer cable from
drive joint assembly

e Puta variable speed drill on cable
core end

— 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

@ Test speedometer

SOLDIER B: e@ Go to driver's seat and
listen for noise coming
from speedometer when
drill is used

SOLDIER A: e@ Run drill at a slow and
steady speed for about 30
seconds

Is speedometer quiet?

|

GO
TA 115193

Figure 98-4 (Sheet 2 of 3)

98-13



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

GO

(so) @ Replace speedometer gage assembly

e@ Refer to Vol 3, chapter 22,
para 22-4

(ves. @ Replace speedometer drive adapter

@ Refer to Vol 3, chapter 22, para
22-4

TA 115194

Figure 98-4 (Sheet 3 of 3)
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Symptom

5 TACHOMETER DOES NOT WORK )

@ Park truck

e Refer to TM 9-2320-209-10

@ Check gage end of tachometer cable

@ See if cable has come out of
tachometer. See figure 100-1

@ Check drive adapter end of tachometer
cable

e See if cable has come out of drive
adapter. See figure 100-1

Are both ends of cable OK?

@ Put tachometer cable back on gage

e@ Put cable core in tachometer
cable opening

e Screw cable fitting on gage
adapter and tighten

@ Put tachometer cable back in drive
adapter

e Line up key on cable core with
keyway in drive adapter

e@ Push cable core down into
drive adapter

e@ Screw on cable fitting and
tighten using 3/4-inch wrench

GO TA 115195

Figure 98-5 (Sheet 1 of 3)
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GO

or
ad Oheck cable housing

e@ Look for a bent or crushed cable.
See figure 100-1

snIs cable housing OK?

@ Replace bad tachometer cable assembly

@ Refer to Vol 3, chapter 22, para
22-3

@ Check cable core and key at tachometer

e Using 3/4-inch wrench, unscrew and
pull out cable fitting from
tachometer. See figure 100-1

@ Look for a broken core
@ Try to turn core by hand

Note: If core turns this means the core is
broken

WARNING

To avoid injury keep hands away from fan
and radiator while testing tachometer
drive adapter

GO TA 115196
Figure 98-5 (Sheet 2 of 3)
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7

- @ Test tachometer drive adapter

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

e@ Look at cable core
e@ See if core is turning
e Turn off engine. Refer to

TM 9~2320-209-10

1. ae ee yaa male Lan 7 mw el aAeleen
id TOCNMUMCICE CUNIC CVS UU ULIVSe

adapter OK?
—=—

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

INSTRUMENT CLUSTER

sl

Se Lp

All
a) |

Bale O_O! ODleec
foe

CORE

@ Refer to Vol 3, chapter 22,
para 22-3

@ Replace tachometer drive adapter
if drive shaft does not turn

@ Refer to Vol 3, chapter 23,
para 22-3

@ Put tachometer cable back in tachometer

e Line up key on cable core with
keyway in tachometer

e Push cable core down into tachometer
e Screw on cable fitting and tighten

CABLE

using 3/4-inch wrench

@ Replace tachometer gage

@ Refer to Vol 3, chapter 22,
para 22-3

Figure 98-5 (Sheet 3 of 3)

TA 115197
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Symptom

6 TACHOMETER FLUCTUATES )

@ Park truck

e@ Refer to TM 9-2320-209-10

@ Check tachometer cable

@ Look for sharp bends, or a crushed
cable. See figure 100-1

Is tachometer cable OK?

@ Replace bent or crushed tachometer(vss) (No) cable
® Refer to Vol 3, chapter 22, para

22-3

GO
TA 115198

Figure 98-6 (Sheet 1 of 2)
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GO

INSTRUMENT CLUSTER
@ Check tachometer drive adapter

@ Unscrew and puil out cablefrom tachometer. See figure IW | y
100-1

@ Let cable end hang down so that
it is just below the instrument cluster pvwees| 2 ee a

e Start engine. Refer to o —
TM 9-2320-209-10 Y S 1 -

e Run engine at a steady speed and see e E \
if cable core turns at a steady speed Ste wa 9 Ik@ Turn off engine. Refer to
TM 9-2320-209-10 aw

Does cable turn at a steady speed? CORE CABLE

@ Replace drive adapter

@ Refer to Vol 3, chapter 22,
para 22-3

@ Replace tachometer gage

e@ Refer to Vol 3, chapter 22, para 22-3

TA 115199

Figure 98-6 (Sheet 2 of 2)
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Symptom

TACHOMETER DOES NOT SHOW CORRECT READING.)

OC)
e Park truck

e Refer to TM 9-2320-209-10

2
@ Check tachometer cable

e@ Look for sharp bends or a
crushed cable. See figure 100-1

Is tachometer cable OK?

@ Replace bent or crushed tachometer
YES NO cable

@ Refer to Vol 3, chapter 22,
para 22-3

©
 

Q
E 

EE
E

3
 

a

TA 115200

Figure 98-7 (Sheet 1 of 3)
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GO

@ Check tachometer

Start engine and place vehicle
in motion. Refer to
TM 9-2320-209-10
Run truck at 30 miles per hour and
make a note of tachometer gage
reading
Park truck. Refer to
TM 9-2320-209-10
Unscrew and pull out cable fitting from
tachometer. See figure 100-1
Screw cable fitting into another
tachometer that is known to be good

I NOTE

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

I
SOLDIER B: e@ Sit in companion seat and

hold tachometer being used
for test

SOLDIER A: e Start engine and place
vehicle in motion. Refer
to TM 9-2320-209-10

e@ Run truck at 30 miles per
hour and make note of the
reading on the tachometer
being used for test

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

e@ Unscrew and pull out cable
fitting from tachometer

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

Are both tachometer readings the same ?
1

GO

Figure 98-7 (Sheet 2 of 3)

TACHOMETER

TA 115201
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GO

@ Replace tachometer

® Refer to Vol 3, chapter 22,
para 22-3

@ Replace drive adapter

@ Refer to Vol 3, chapter 22,
para 22-3

TA 115202

Figure 98-7 (Sheet 3 of 3)
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Symptom

8 TACHOMETER IS NOISY )

iN

@ Park truck

e Refer to TM 9-2320-209-10

@ Check tachometer cable

@ Look for sharp bends, or a
crushed cable. See figure 100-1

Is tachometer cable OK?

@ Replace bent or crushed tachometer
cable

@ Refer to Vol 3, chapter 22,
para 22-3

GO

QW TA 115203

Figure 98-8 (Sheet 1 of 2)
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GO

@ Check tachometer drive adapter

Unscrew and pull out cable
case from tachometer. See
figure 100-1]
Let cable end hang down so that
it is just below the instrument
cluster
Start engine. Refer to
TM 9=2320-209-10
Run engine at a steady speed and
listen for noise
Turn off engine. Refer to
TM 9-2320-209-10

ls tachometer noise gone?

98-24

INSTRUMENT CLUSTER

@ Replace drive adapter

@ Refer to Vol 3, chapter 22,
para 22-3

@ Replace tachometer gage

@ Refer to Vol 3, chapter 22,
para 22-3

Figure 98-8 (Sheet 2 of 2)
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CHAPTER 99

NON-ELECTRICAL GAGES TROUBLESHOOTING SUMMARY

99-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
in chapter 98 for the nonelectrical gages.

99-2, PROCEDURES. The summary in this chapter covers all fault symptoms found
in the detailed troubleshooting procedures. Chapter 7 outlines a sample troubleshoot-
ing 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. Warn-
ings, cautions, and notes are given where needed.

99-1



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

NON-ELECTRICAL GAGES TROUBLESHOOTING SUMMARY

Symptoms

TROUBLE WITH SPEEDOMETER +)

SPEEDOMETER DOES
NOT WORK

SPEEDOMETER DOES NOT SPEEDOMETER
SHOW CORRECT SPEED FLUCTUATES

SPEEDOMETER
IS NOISY

CABLE

CABLE

@ LOOK TO FINDA FAULT IN ONE OF
THE FOLLOWING:
e GAGE END OF SPEEDOMETER

@ TRANSFER END OF SPEEDOMETER

SPEEDOMETER CABLE HOUSING
SPEEDOMETER CABLE CORE

SPEEDOMETER CABLE KEY
SPEEDOMETER CABLE
SPEEDOMETER GAGE

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO

Figure 99-1 (Sheet 1 of 2)

GO

TA 115204



GO

i
@ LOOK TO FIND A FAULT IN ONE

OF THE FOLLOWING:
e@ SPEEDOMETER CABLE
@ SPEEDOMETER DRIVE ADAPTER

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

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

GO

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

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLSHOOTING
PROCEDURES, SEE SYMPTOM INDEX

Figure 99-1 (Sheet 2 of 2)
TA 115205
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< TROUBLE WITH TACHOMETER )
|

Symptoms

2 | | 3 a 4 _—_ | TACHOMETER DOES TACHOME cr |
CORRECT READING iS NOISY

WARNING

TO AVOID INJURY KEEP HANDS AWAY FROM
FAN AND RADIATOR WHILE TESTING TACHOMETER
DRIVE ADAPTER

@ LOOK TO FIND A FAULT IN ONE OF
THE FOLLOWING:
e GAGE END OF TACHOMETER

CABLE
@ DRIVE ADAPTER END OF

TACHOMETER CABLE
e@ TACHOMETER CABLE HOUSING
e@ TACHOMETER CABLE CORE AND

KEY
@ TACHOMETER DRIVE ADAPTER

GO GO GO GO

TA 115206

Figure 99-2 (Sheet 1 of 3)
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GO GO GO GO

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

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

@ TACHOMETER CABLE
@ TACHOMETER DRIVE ADAPTER

REPAIR OR REPLACE BAD PART

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

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

e TACHOMETER CABLE
e TACHOMETER

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

@ LOOK TO FINDA FAULT IN ONE
OF THE FOLLOWING:
@ TACHOMETER CABLE
e@ TACHOMETER DRIVE ADAPTER

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX
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CHAPTER 100

NON-ELECTRICAL GAGES SUPPORT DIAGRAMS

100-1. GENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in chapter 98. Table 3-1 is a complete listing of all support
diagrams used in this manual.
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LINEAR MEASURE

1 Centumeter = 10 Miflimeters =0.01 Meters = 0.3937 Inches
1 Meter= 100 Centimeters = 1000 Millimeters = 39.37 Inches

1000 Meters= 0.621 Miles1 Kilometer =

WEIGHTS
1 Gram =0.001 Kilograms = 1000 Milligrams =0.035 Ounces

THE METRIC SYSTEM AND EQUIVALENTS

1 Kilogram =1000 Grams =2.2 Lb

1 Metric Ton =1000 Kilograms =1 Megogrom =1.1 Short Tons

LIQUID MEASURE

1 Milfiliter =0.001 Liters = 0.0338 Fluid Ounces
1 Liter= 1000 Milliliters = 33.82 Fluid Ounces

SQUARE MEASURE

1 Sq Centimeter = 100 Sq Millimeters= 0.155 Sq Inches
1Sq 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

TEMPERATURE

5/9 (°F — 32) °c190 Fahrenheit is equivalent to 100" Celsius
909 Fahrenheit is equivalent to 32. 2° Celsius
329 Fahrenheit is equivalent to 0° Celsius
9/5 C9 +32=F9

APPROXIMATE CONVERSION FACTORS

TO CHANGE

Inches. . . ..
Feet. . 2...
Yards...
Miles . .
Square Inches .
Square Feet .
Square Yards.
Square Miles.
Acres . .
Cubic Feet. .
Cubic Yards .
Fluid Ounces.
Pints... hoe
Quarts. ......,
Gallons. ...,..
Ounces. ......4
Pounds. . . 4 «
Short Tons.
Pound-Feet.
Pounds per Square Inch.
Miles per Gallon.
Miles per Hour.

TO CHANGE
Centimeters .
Meters.
Meters.
Kilometers.
Square Centimeters.
Square Meters .
Square Meters .
Square Kilometers .
Square Hectometers. .
Cubic Meters.
Cubic Meters.
Milliliters .
Liters. :
Liters. ....
Liters. .
Grams . . 2...
Kilograms .
Metric Tons . .
Newton-Meters ,
Kilopascals . .
Kilometers per Liter.
Kilometers per Hour .

TO MULTIPLY BY
. Centimeters. » 2.540
. Meters... » 0.305
. Meters... ~ 0.914
. Kilometers . . : 1.609
. Square Centimeters . 6.451
. Square Meters. 0.093
. Square Meters, 0.836
- Square Kilometers. . 2.590
. Square Hectometers . 0.405
. Cubic Meters . 0.928
. Cubic Meters... . 0.765
. Milliliters. . 29.573

Liters ...... 0.473
. Liters... . a6. 0; 946
Liters... . ew ae . 3.785

. Grams. . ww ew ee . 28,349
Kilograms. ,.... » 0.454

. Metric Tons. : » 0.907

. Newton-Meters. 2. » 1,356

. Kilopascals. oe 6.895

. Kilometers per Liter . 0.425

. Kilometers per Hour. 1.609

TO MULTIPLY BY
. Inches . 0.394
. Feet . 3.280
. Yards. 2... 2, 1.094
. Miles. rn 0.621
. Square Inches. » 0.155
. Square Feet. . 10.764

. . Square Yards . 1.196
. Square Miles . 0.386
. Acres. . . 2,471

. . Cubic Feet . . 35.315
. Cubic Yards. 1.308
. Fluid Ounces . 0.034
. Pints. 2.113
- Quarts . 1.057
. Gallons. 0.264
. Ounces . 0.035
. Pounds . .. 2.205
. Short Tons. . 1.102
. Pound-Feet . . . 0.738
. Pounds per Square Inch ~ 0.145
. Miles per Gallon , 2.354
. Miles per Hour . . 0.621 _
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