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WARNI NG

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

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

Because of their higher power, 24 volt systens are nmore dangerous than 6 or 12 volt
systenms. Do not let a hot wire touch netal 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
| ead connector and possibly the lead itself.

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

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

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

Eye shields nmust be worn when using conpressed air. Eye injury can occur if eye
shields are not used.
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ORGANIZATIONAL LEVEL

21/2-TON, 6X6, M44A1 AND M44A2 SERIES TRUCKS
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Model NSN without Winch

Truck, Cargo M35A1 2320-00-542-5633
M35A2 2320-00-077-1616

M35A2C 2320-00-926-0873

M36A2 2320-00-077-1618

Truck, Tank, Fuel M49A1C 2320-00-440-3349
M49A2C 2320-00-077-1631

Truck, Tank, Water M50A1 2320-00-440-8307
M50A2 2320-00-077-1633

M50A3 2320-00-937-4036

Truck, Van, Shop M109A2 2320-00-440-8313
M109A3 2320-00-077-1636

Truck, Repair Shop M185A2 4940-00-987-8799
M185A3 4940-00-077-1638

Truck, Tractor M275A1 2320-00-446-2479
M275A2 2320-00-077-1640

Truck, Dump M342A2 2320-00-077-1643

Truck, Maintenance, Pipeline
Construction M756A2

Truck, Maintenance, Earth
Boring and Polesetting M764

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 inprove this manual. If you find any nistake or if you know
of a way to inprove the procedure, please let us know. Ml your letter,
DA Form 2028 (Recomended Changes to Publication and Blank Forns), or
DA Form 2028-2 located in the back of this manual direct to: Commander,
U S. Arny Tank Autonotive Materiel Readiness Command, ATTN. DRSTA-
MB, Varren, Mchigan 48090. A reply will be furnished to you.
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CHAPTER 26

ELECTRICAL SYSTEM TROUBLESHOOTING SUMMARY

26-1. GENERAL. This chapter ?i ves a summary of troubl eshooting procedures given
in chapter 25 for the electrical system

26-2. PROCEDURES. The summary in this chapter covers all fault synptons found
in the detailed troubleshooting procedures. Chapter 7 outlines a sanple troubleshoot -
ing procedure. The summary procedures are based on the "what-to-do" portions of
the detailed procedures and do not include the “howto-do-it” instructions. Warn-
ings, cautions, and notes are given where needed.

26-1
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ELECTRICAL SYSTEM TROUBLESHOOTING SUMMARY

]QTARTER TROUBLE)

|

Symptom l
STARTER MOTOR wm.)

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

TC N AMEANIC A DANIAE AE 192
\VIOLIJ UN\e IVILAINO A I\HI‘I\JE T LO

TO +26 VOLTS DC

1

N h|
GO NO GO
TA 114598

Figure 26-1 (Sheet 1 of 3)
26-2
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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 748

LEAD 74A

FUEL PRESSURE SWITCH
STARTER BUTTON SWITCH
STARTER SOLENOID

F

LEAD 14

LEAD 214

SOLENOID GROUND CABLE
STARTER MOTOR GROUND

CABLE
1

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114599

Figure 26-1 (Sheet 2 of 3)
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

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

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

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)
26-5
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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

1

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

————- CAUTION ——m————

1
: NEVER POLARIZE AN ALTERNATOR, |
' REVERSE POLARIZATION CAN OCCUR |
WITH PERMANENT DAMAGE TO :

J

| ALTERNATOR
e e

TA 114602

Figure 26-2 (Sheet 2 of 3
26-6 g ( )
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GO

 ———————

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

ARE LEADS AND CONNECTORS OK?

I

7N\ I 7/~ \ | REPAIR/REPLACE

YES NO BAD LEAD OR
CONNECTOR

i

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

e ALTERNATOR
e FIELD CABLE
e ACCESSORY SWITCH

- e

B |
e TWO LEADS 11

e OUTPUT TERMINAL (S
e GROUND CIRCUIT

e ALTERNATOR OUTPUT

i N
REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
E

PROCEDURES, SEE SYMPTOM INDEX

TA 114603

Figure 26-2 (Sheet 3 of 3)
26-7
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3 QATTERIES NOT CHARGIN(D

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)



GO

pud

i

CHECK TRUCK FOR ALTERNATOR OR

GENERATOR

DOES TRUCK HAVE AN ALTERNATOR?

I I N
8 y-. - ' /! [ [ [ | | |

(). O W N N N

-

™™ 9-2320-209-20- 2-2

—

REPAIR/REPLACE
BAD LEAD OR
| CONNECTOR

T——

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

GENERATOR
REGULATOR
BATTERIES

REPAIR/REPLACE BAD PART

NOTE: D TROUBLESHOOTING

Figure 26-3 (Sheet 2 of 4)

, SEE SYMPTOM INDEX

TA 114605

26-9
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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)
26- 10
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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:

e 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:
e ALTERNATOR/GENERATOR
e VOLTAGE RISE

e 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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4

(HEADLIGHTS DO NOT LIGHT)

*
i i A
|

Symptoms

6 7 . 8 l

FO NE HEAD! IGHT DOES NOT \ / BOTH HEADLIGHTS DO wa l Bt ACKOUT HEADLIGHT DOES
LIGHT, OTHER TRUCK LIGHT, OTHER TRUCK NOT LIGHT, OTHER TRUCK
RUNNING LIGHTS LIGHT RUNNING LIGHTS LIGHT RUNNING LIGHTS LIGHT

\ - \ - J

) B |
i

i NOTE

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

R e

CHECK HEADLIGHT SYSTEM CIRCUIT

FOR BURNED, BROKEN, LOOSE OR
DIRTY LEADS AND CONNECTIONS

ARE LEADS AND CONNECTORS OK?
||
_ﬁ\_l_ﬁ.h_ REPAIR/REPLACE

CONNECTOR

Q -——-——-—ﬂ

GO

TA 114608

Figure 26-4 (Sheet 1 of 3)
26-12
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1
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GO

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

e LIGHT SWITCH
e FRONT HARNESS
e HEADLIGHT LAMP

B

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

1 B

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

26-13
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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

I B

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114610
Figure 26-4 (Sheet 3 of 3)
26-14
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5
/ FRONT COMPOSITE MARKER LIGHTS "\
Qo NOT LIGHT

T
Symptoms I

in
'

— e

(

MARKER LAMPS DO NOT LIGHT, OTH

ONE OR BOTH FRONT BLACKOUT \ {ONE OR BOTH FRONT PARKING LIGHTS
ER DO NOT LIGHT, OTHER TRUCK RUNNING

@UCK RUNNING LIGHTS LIGHT J EGHTS LIGHT

\
J

i ore 1

DO THESE PROCEDURES FOR EACH FRONT BLACKOUT
GHT T

Ad ARML/EER™ [ 1N MANAIT NARL/S li

MARKER LIGHT OR FRONT PARKING
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

8‘-—--——#

Figure 26-5 (Sheet 1 of3)

TA 114611
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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

| |

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)
26- 16
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—— &

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

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

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

B B
.

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114613

Figure 26-5 (Sheet 3 of 3)
26-17
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(STOPLIGHTS DO NOT LIGHT)

19 I -n'a I I
14 .

B 1o i4 S
”{0NE SERVICE \ [BOTH SERVICE \ /ONE BLACKOUT \ [ OTH BLACKOUT \

Symptoms

QITUFLIUNIT UULED [ .
NOT LIGHT, OTHER 'I?gECLIlGRHJl\'IngHGER NOT LIGHT. OTHER 'Il\'lngJ-(l:llGRHJlel)rNHGER
STOPLIGHT LIGHTS L lenTe e BLACKOUT e 1 tauT

\ ]\ LigHTS LigHT

I NOTE l

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:

e 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

™ 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

26-19
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26-20

® USE MULTIMETER AT ONE OF THE
LLOWING TO FIND FAULT:

BLACKOUT STOPLIGHT HOUSING
BLACKOUT STOPLIGHT LAMP
REAR HARNESS

FRONT HARNESS
LIGHT SWITCH
STOPLIGHT SWIiTCH

NOTE: FOR DETAILED TROUBLESHOOTING
PRO ES, SEE SYMPTOM INDEX

LAY Fi L 4

Figure 26-6 (Sheet 3 of 3)

TA 114616
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7

REAR COMPOSITE MARKER LIGHTS
DO NOT LIGHT

S -

symp”’"s*
! 16 !

ONE OR BOTH REAR BLACKOUT
ONE OR BOTH SERVICE TAILLIGHT\
{LA.MPR DO NOT LIGHT, OTHER MARKER LIGHTS DO NOT LIGHT,

15

OTHER TRUCK RUNNING LIGHTS
\ TRUCK RUNNING LIGHTS LIGHT } \L,GHT /

i
l 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

-
r

—

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

NNECTORS OK?

O

ARE LEADS AND C

84—————ﬁ

O o

TA 114617

Figure 26-7 (Sheet 1 of 3)
26-21



T™ 9-2320-209- 20- 2- 2

GO

REPAIR/REPLACE
YES NO BAD LEAD OR

NS o CONNECTOR

o mamm

USE MULTIMETER AT ONE OF THE
FOLLOWING TO FIND FAULT:

TAILLIGHT HOUSING
TAILLIGHT LAMP
LIGHT SWITCH
FRONT HARNESS
REAR HARNESS

1

REPAIR/REPLACE BAD PART

NOTE.
L

TNNs

26- 22

' ' ' 4 8

EOR DETAI
(P48 VN

I \/IN

PROCEDURES, SEE SYMPTOM INDEX

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

ANIPY /A ANITA AT
ANU WUINTALU T

ARE LEADS AND CONNECTORS OK?

E
i
!

GO

Figure 26-7 (Sheet 2 of 3)

TA 114610
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GO
REPAIR/REPLACE

YES NO BAD LEAD OR

N\’ ~— I CONNECTOR

@ USE MULTIMETER AT ONE OF THE
FOLLOWING TO FIND FAULT:
e BLACKOUT MARKER LIGHT
HOUSING
BLACKOUT MARKER LAMP
LIGHT SWITCH
FRONT HARNESS
REAR HARNESS

|

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

o N e S imie ~

TA 114619

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

Symptoms

19 20
ONE LAMP DIM ALL OR MANY TRUCK
FLICKERING, OR RUNNING LIGHTS DIM, A B URN RN aauck

LAMPS THAT WORK FLICKER OR WORK OFTEN DO NOT LIGHT
SOMETIMES SOMETIMES

CHECK LIGHT SYSTEM CIRCUIT OF
LAMPS NOT WORKING CORRECTLY
FOR BROKEN, BURNED, LOOSE,
DIRTY OR CORRODED LEADS AND
CONNECTORS

ARE LEADS AND CONNECTORS OK?

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

GO

TA 114620
Figure 26-8 (Sheet 1 of 4)

26-24
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GO GO GO

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

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

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)
26- 25
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GO

CHECK LAMP HOUSINGS AND
MOUNTINGS FOR LOOSENESS

ARE HOUSINGS AND MOUNTINGS OK?

1

TROUBLESHOOT AND FIND PROBLEM

AT ONE OF THE FOLLOWING:

e GENERATOR
e ALTERNATOR
e REGULATOR

TIGHTEN LOOSE
PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

NOTE

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

T

[ A N N R 8

)
©)

TA 114622
Figure 26-8 (Sheet 3 of 4)
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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?

_/\_I_/'R; REPAIR/REPLACE

YES NO BAD LEAD OR
CONNECTOR

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

e FRONT HARNESS
e 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
ONE OR MORE TRAILER LIGHTS DO NOT LIGHT
SERVICE OR BLACKOUT ,
STOPLIGHTS DO NOT {EXCEPT SERVICE AND
LIGHT. ALL OTHER BLACKOUT LIGHTS). ALL
TRUCK RUNNING OTHER TRUCK RUNNING

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

=

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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A

YES NO

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

e TRAILER CONNECTOR CABLE
e TRUCK RECEPTACLE
e TRAILER WIRING

I

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

DO THESE STEPS FOR EACH TRAILER
LIGHT THAT DOES NOT LIGHT

r

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

ADEC NG A el o cr
ARLC LLAVO ANW LUININLELW

TA 114625

Figure 26-9 (Sheet 2 of 3)
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26- 30

GO

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

@ USE MULTIMETER AT ONE OF THE

1 ZAAIA LS T/ I

ey ~N DADT,
FULLUWING IV TINY TARDS

e LAMP HOUSING
e TRAILER CONNECTOR CABLE
e TRUCK RECEPTACLE

e TRAILER WIRING

T

REPAIR/REPLACE BAD PART

TA 114626

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

CONTROL ASSEMBLY DIRECTIONAL SIGNAD

23 ] | I 24 | | I 25 | |

[ ONE CONTROL \ [ NO CONTROL ASSEMBLY [ WHEN EMERGENCY FLASHFP\
ASSEMBLY SIGNAL DIRECTIONAL SIGNAL OR TURN SIGNAL LAMPS

LAMP DOES NOT l I ( LAMPS LIGHT, OTHER \ I { ARE SELECTED, LAMPS

NN ANAT 1L ACLI NAD £1 AQLE

UU NV TLMARonTvnn rLA/Aon
UIGHT / \ TRUCK LAMPS LIGHT j I kAT SLOW AND UNEVEN RATE /

| |
26 | I 27 | |

{ TURN SIGNALS DO N OB o sccrn v \

LVUNITI UL ASOENIBL Y
NOT LIGHT IN ONE OR \ I DIRECTIONAL SIGNAL \

CONTROL ASSEMBLY REST OF DIRECTIONAL
DIRECTIONAL SIGNAL . SIGNAL SYSTEM WORKS

1 E\ICD Al 1 ATLIED TDOI

~
\f ven, ALL viIinecn II'\U\;K r

IGHTS LIGHT I
_ar

NOTE

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

—
.————

= A oo

CHECK CONTROL ASSEMBLY
DIRECTIONAL SIGNAL SYSTEM CIRCUIT

FAD DBIIDAIEN™ [ o ] PNIN\NCE \D

FOR BURNED, BROKEN, LOOSE OR

DIRTY LEADS AND CONNECTORS

I —
P S —

~—
I
o - | -

ARE LEADS AND CONNECTORS OK?

GO

TA 114627

Figure 26-10 (Sheet 1 of 2)
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GO

YES NO
N’ N’

REPAIR/REPLACE
BAD LEAD OR

CONNECTOR

—

ou
FOLLOWING TO FIND FAULT:
TURN SIGNAL LAMP

SE MULTIMETER AT ONE OF THE

TURN SIGNAL LAMP HOUSING

o Jlll ¢ 0o o

o

-
>
wn
I
m
o]

[
-

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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11
( 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

o Im—

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

Figure 26-11 (Sheet 2 of 2)

26- 34
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12 :
HORN/LOW AIR WARNING BUZZER
DOES NOT WORK
Symptoms

34

33 LOW AIR

WARNING BUZZER
DOES NOT WORK

HORN 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

REPAIR/REPLACE

DADN IEADRN /D

; = DAL LLAY URN
I et ~—r CONNECTOR

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

HORN (ELECTRIC/AIR)
CIRCUIT BREAKER

ERANIT LIADBNIECC
FRUNIT MARINE29

AIR HORN SOLENOID

HORN BUTTON ASSEMBLY

REPAIR/REPLACE BAD PART

26-36

' ' | | 4 8

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

ARE LEADS AND CONNECTORS OK?

A
GO

Figure 26-12 (Sheet 2 of 3)

TA 114632
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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

AIR SWITCH

LEAD 85

FRONT HARNESS

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114633

Figure 26-12 (Sheet 3 of 3) 26-37
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13
FUEL PUMP/ENGINE MANIFOLD
HEATER DOES NOT WORK

Symptoms

35 36
FUEL PUMP ENGINE MANIFOLD
DOES NOT HEATER DOES
WORK NOT WORK

NOTE

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

F'l

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

Figure 26-13 (Sheet 1 of 3)

26- 38
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01-8

USE MULTIMETER AT ONE OF THE
FOLLOWING TO FIND FAULT:

FRONT HARNIESS

| SNV N o

REAR HARNESS
FUEL PUMP

N o

FUSE

n

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

"'1L____.--8

CHECK ENGINE MANIFOLD
HEATER CIRCUIT FOR BURNED,
BROKEN, LOOSE OR DIRTY LEADS
AND CONNECTORS

ARE LEADS AND CONNECTORS OK?

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

=<
m
v
|
E_

$) _A——

TA 114635

Figure 26-13 (Sheet 2 of 3)
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26-40

GO

B

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

MANIFOLD HEATER IGNITION
UNIT
MANIFOLD HEATER SWITCH

ACCECSORY SWITC L
ALVVULEIIVURT dvriivrm

i |

LEAD 55
MANIFOLD HEATER
FRONT HARNESS

I

REPAIR/REPLACE BAD PART

NOTE:

FOR DETAILED TRO LES HOOTING

[» 1> Y Yald = oY N orr l‘ m Y T WY

PROCEDURES, SEE SYMPTOM INDEX

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

Symptoms
37

39

38
[24voLT DOME HEATER FUEL
LIGHTS DO PUMP DOES
NOT WORK NOT WORK

NO 24-vOLT
EQUIPMENT
WORKS

NOTE

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

GO GO GO

TA 114637

Figure 26-14 (Sheet 1 of 5)
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GO
@ USE MULTIMETER AT ONE OF THE

~

Q
O

FOLLOWING TO FIND FAULT:

e HARNESS TO BATTERIES
e CIRCUIT BREAKER
e VAN WIRING HARNESS

:
i

| I

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114638

Figure 26-14 (Sheet 2 of 5)
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9]
@)
9]
0]

|

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

ARE LEADS AND CONNECTORS OK?

REPAIR/REPLACE
BAD LEAD OR

CONNECTOR

1

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

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

ASSEMBLY
\
GO

)
0

TA 114639
Figure 26-14 (Sheet 3 of 5)
26-43



™ 9-2320-209- 20- 2- 2

GO GO

D

e LEAD 90

e +24 VOLT DOME LIGHT SWITCH
e HARNESS TO BATTERIES

e +24 VOLT CIRCUIT BREAKER

N

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
@ @ 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)
26- 44
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@ USE MULTIMETER AT ONE OF THE
FOLLOWING TO FIND FAULT:

HEATER FUEL PUMP

LEAD 25

HARNESS TO 115 VOLT AC
SOURCE

e CONVERTER

| |

! =

REPAIR/REPLACE BAD PART

T™ 9-2320- 209- 20- 2- 2

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 I - ——

9 B 4 K o § s__ R 44
ONEDOME LIGHT) [ one\ o NG POWER 115 VOLT AC
DOES NOT WORK, | {1\5i7s bo . . VENTILATOR
OTHER DOME POWER OUTPU AVAILABLE BLOWER DOES
NOT WORK ] \RECEPTACLE WHEN CIRCUIT

\LIGHTSWORK |\ /] \ ] WHEN CIRCY NOT WORK
| I I TURNED ON
l I I-WARNING l J

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

|

8 4 S U N N N
8 y | |

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
-/ N— | coNNECTOR

) N R N
w

TA 114642

Figure 26-15 (Sheet 1 of 6)
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9)
@)

® USE MULTIMETER AT ONE OF THE
FOLLOWING TO FIND FAULT:
e DOME LIGHT SWITCH
e DOME LIGHT LAMP
e DOME LIGHT SOCKET
ASSEMBLY
e VAN WIRING HARNESS

1 |

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

! | 4 8

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 |
| A FIRE. A SHOCK HAZARD IS |
LALWAYS PRESENT

8 A N N N N N R

TA 114643

Figure 26-15 (Sheet 2 of 6)
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GO

YES NO

REPAIR/REPLACE
BAD LEAD OR

CONNECTOR

_I 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

nEEen e

REFER TO TWO LEADS 705

Ad [} Ad
USE MULTIMETER AT ONE OF THE

Vo
FOLLOWING TO FIND FAULT:

DOME LIGHT SWITCH

VAN BODY HARNESS
CIRCUIT BREAKER
INCOMING POWER SOURCE

NIE AT TL)

..1-

! ' [ | ' | | 4 8

T

CONNECTORS

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

ARE LEADS AND

NNECTORS OK?

Figure 26-15 (Sheet 3 of

26- 48
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GO GO
REPAIR/REPLACE
YES NO BAD LEAD OR
Tt e CONNECTOR

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

POWER OUTPUT RECEPTACLE

CIDCLIIT ODEA KVED
NIRNLULTE DRREARNLND

INCOMING POWER SOURCE
-

0
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/REPLACE
YES NO BAD LEAD OR
N’ ~—" | CONNECTOR

GO

TA 114645

Figure 26-15 (Sheet 4 of 6)
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©
@)

Wh————- g

® 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

y. ' ! ' ! ! ! ! [ [ | | [ | | 4

®
@)

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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14

PERSONNEL HEATER DEFROSTER WORKS Il\m
ONE POSITION OR NOT AT ALL

$ Nlm I N/ INL N NIV iv j
Symptoms *
45 L A~ A0
- 46 u 47 - 48 —
HOT WATER PERSONNEL\  [HOT WATER PERSONNEL\ [ HOT WATER HEATER) [HOT WATER
BLOWER DOES NOT PERSONNEL HEATER
HEATER DEFROSTER HEATER DEFROSTER
i =FRO WORK IN EITHER DOES NOT TURN OFF
WORKS IN “Hl WORKS IN “LO BLOWER SWITCH WHEN SWITCH IS IN
POSITION ONLY POSITION ONLY it St Bt A
\ J o=t IONONLY Ji \I"UblllUN / \"UI'I'" POUSI T IUN l

| || N N
*

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
~—~ N 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

L

o "Y" CONNECTOR LEAD

e LEAD FROM TRUCK CIRCUIT
BREAKER

e TRUCK CIRCUIT BREAKER

e FRONT HARNESS

|

® LOOK FOR FAULT AT ONE OF THE
FOLLOWING:

e CROSSED WIRES AT HEATER
CONTROL SWITCH
e CORROSION BETWEEN TERMINALS

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

/UN'I: OR BOTH HEATER COB
QDO NOT WORK

Symptoms *

50

| 49

\

NEITHER CONTROL \
BOX WILL WORK THE BOX WILL WORK
HEATER FUEL PUMP

rON LY ONE CONTROL

THE HEATER FUEL PUMP

-

*

NOTE

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

S DC MEA

NS

1
—

CHECK WINTERIZATION KIT

[ Yal BT AN NN

CIRCUIT FOR BURNED, BROKEN,

LOOSE OR DIRTY LEADS AND
CONNECTORS

LYY Y’d o WU

ARE LEADS AND CONNECTORS OK?

N I N
YES

¢ A——

26- 54

R
NO BAD LEAD OR
C N OR

Figure 26-17 (Sheet 1 of 2)

TA 114650



GO

o j—

MULTIMETER AT ONE OF THE

) N W

SE
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

[P A S AN

EMERGENCY SWITCH
FRONT HARNESS

LIEATED FHIE1 DINKAAD

ACAICR FTULL TUWT

REPAIR/REPLACE BAD PART

NOTE:

- s P

FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

Figure 26-17 (Sheet 2 of 2)

™™ 9-2320-209- 20- 2-2

TA 114651
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CHAPTER 27

ELECTRICAL SYSTEM SUPPORT DIAGRAMS

27-1. GENERAL. This chapter gives the di a(11r.ams you need when doi n% troubl e-
shooting procedures in chapter 25. Table 3-1is a conplete 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 nmultineter trouble-
shoot i ng.

28-2. TEST SET-UP. Instructions for setup of test equipnment 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 systemfor each part of testing. The step-by-step test will lead you to
the bad conponent or to a fault synptomwthin a related system Reference is nade
to the fault synptomindex, chapter 6, if the test shows a fault in another system

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

G;ENERAL INSTRUCTIO’NS)

® Check that multimeter is ready for

use
o Calibration label - Check to be CALIBRATION
sure multimeter has been calibrated LABEL

in the last 12 months.

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

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

0.2 ARMY CALIBRATION $VETEM (Va6 30-788)
T Tam TV & ot TaLE Dot

e Cables - No cuts, sharp kinks or BATTERIES
bad fraying.

e Test prods - Tight on cable, tip free
of paint or anything that might be
an insulator.

e Switch and knob - Work freely
without binding or scraping.

D)

e Alligator clips - Free of paint or ALLIGATOR
anything that might be an insulator. CLIPS
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.
< 1) I
y 4
)

@ Set up selector switch

Note: The highest truck DC voltage IF NORMAL VALUE OF SET SELECTOR
o . VOLTAGE BEING MEASURED |SWITCH
that is measured is about 28 IS THIS: T0:
volts. Therefore, the selector 070 0.8 VOLTS 1DC VOLTS
switch is never set to 1000 DC 0.8 TO 8 VOLTS 10 DC VOLTS
VOLTS
8 TO 80 VOLTS 100 DC VOLTS
e See table to find out setting of UNKNOWN 100 DC VOLTS

selector switch. Table shows TS 260.20-356
switch setting when normal value
of measured voltage is known or

unknown
I SELECTOR SWITCH
SHOWN SET
I TO 100 DC VOLTS
o Set selector switch to setting you \/
picked

G,
Note: The OHMS ADJ knob is 0/?/ 2§ ;\\
nat 1iead fa C Vo“-nn mlOO Xi00

NoT USea or irage
o [\ O

tests oHMs mK
- B Qe N
I Ll SO
I @ ‘ *
NOTE

When you need to turn on power before
meosuring DC voltage, the fault isolation)

PP HIVPY T &

proceaures glves fne turn-on insirucrions.

Q

TA 114659

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

2)

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

e 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.

@ POINTER ON LINE 2
J/ UPPER STRAIGHT LINES

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

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

|

GO TA 114660

Figure 28-2 (Sheet 2 of 5)
28-4
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SELECTOR SWITCH SETTING INSTRUCTION

1DC VOLTS DIVIDE BY 10
10 DC VOLTS USE AS IS

100 DC VOLTS MULTIPLY BY 10

o . TS 260-20-360
e Get multimeter reading as follows:

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
2AND3

UPPER STRAIGHT
LINES

@ [f pointer is between numbered lines
read multimeter as follows: POINTER

a. Look at upper straight lines of AC
AND DC VOLTS scale. See which
" two numbered lines the pointer is

between. Take smaller number: 2 Vo lVAC Ony 56}0

© AC AN[ DC VOLTS *©

GO

TA 114661

Figure 28-2 (Sheet 3 of 5)
28-5
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GO
. NUMBER OF GRADUATIONS
FROM 2 TO POINTER 1§ 2
I UPPER STRAIGHT
LINES
b. Count number of graduations fi /

}4

Al

3

I \ \POINTER

|\ g

i

[F POINTER IS

c. Multiply number from step b by ON THIS SIDE OF IF POINTER IS ON
it or 0.2 or 0.5 ac <l . LINE 6, MULTIPLY THIS SIDE OF LINE
eifner U.Z or U.J as shown in BY 0.2 6, MULTIPLY BY 0.5
figure: 0.2 X 0.2=0.4 N

2\ 3 ¢ Y,

I AR \Q'XAC ONLY °6‘.”//ﬂ
O A~ ANMLDN VN) TO b

. ™\ MmN W VYNl D

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

LINE 6
I POINTER
I
GO TA 114662

Figure 28-2 (Sheet 4 of 5)
28- 6



GO

)

e. Get multimeter reading as

™ 9-

SELECTOR SWITCH INSTRUCTION

1 DC VOLTS DIVIDED BY 10

10 DC VOLTS USE AS iS5

100 DC VOLTS MULTIPLY BY 10

2320-209- 20- 2- 2

follows:
Step A Step B Step C Step D
Read selector From table, See what Do the instruction
ewitrh nick inctrictinn ctan 4d van nickad in
CAARBAAN] r‘lvl\ ENIGIT W hiIWwe .'lvr LA ,UU r‘lvl\v\-‘ LA
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
-
-

e

Make circuit normal again:

o Take both test prods off
measured circuit.

2
< AC VOLTAGE TEST -

1

N\”® Set up multimeter:

Figure 28-2 (Sheet 5 of 5)

voltages.,

To measure van input and operating

)

1

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 T000AC

A/ TC
VVRILJ.

Note: The OHMS ADJ knob is
not used for AC voltage
tersi'sr.

GO

\_/ s
| | Xi
10 /A2, xI0
& o
100 3 T\ XI00
=)
N XIK

SELECTOR
SWI'I;CH

e
v

1000
OHMS U XIOK
ADJ. < \
1000 LT EXT,
0 5 SHUNT
QD - N o+ Q)
& I ([ >)

Figure 28-3 (Sheet 1 of 5)

TA 114663

28-17
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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.

O,

@ 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 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

e 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.

GO

Figure 28-3 (Sheet 2 of 5)

28-8

NOTE:

BLACK
LEAD

RED
LEAD

GROUND
LEAD

MULTIMETER SHOWN
MEASURING 120 VOLTS
AC VAN CEILING
LIGHT VOLTAGE

CIRCUIT 650
- LEAD

S ~———_ VAN WIRING

HARNESS

TA 114664
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S

s

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

e Read lower straight lines of AC
AND DC VOLTS scale. See which

straight line pointer is on: 1

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

1 X 100 = 100 volts AC.

¢ A ———

™ 9-2320- 209- 20- 2- 2

POINTER ON LOWER STRAIGHT
LINE 1 LINES

N
N il

O AQ\AND DC VOLTS #®

SELECTOR
SWITCH

PSS
1\‘0
ot gy
\/|oooU
O:MS XIOK

/ 100 !ml SHONT

-
/I Il

SET ON
1000
AC VOLTS

TA 114665

Figure 28-3 (Sheet 3 of 5)
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GO

@

® 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

1
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 stepc: 1+0.2=1.2

GO

POINTER BETWEEN
1 AND 2

LOWER STRAIGHT LINES

W

NUMBER OF
GRADUATIONS
FROM 1 TO | AWER

POINTER IS 1 STRAIGHT LINES

v,
2

A\ ——POINTER

\—

IF POINTER IS
ON THIS SIDE OF IF POINTER IS

Al
Lio o1 5 ) = iv (2 v

LINE 6, MULTIPLY THIS SIDE OF LINE
BY 0.2 6, MULTIPLY BY 0.5

\b

2 3 4 JA
\0 VAC ONLy

© AC XWND DC vous ©

71>k
LINE6

POINTER
TA 114666

Fi gure 28-3 (Sheet 4 of 5)

28-10
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SELECTOR
GO . SWITCH

10 «‘9
Xi00

e. For 1000 AC VOLTS setting, oo @ j}
OHMS

multiply step d number by 100
looo\&tz

to get multimeter reading:

1.2 X 100 = 120 volts AC,

SET ON
1000
‘ ) AC VOLTS

5

I @ Make circuit normal again.
|

SHUNT

e Take both test prods off
measured circuit.

Figure 28-3 (Sheet 5 of 5)

3

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

—
SELECTOR
SWI'l;CH

D)1

@ Set up multimeter:

A rxw.Y

L e Set seiector switch to OHMS X10K,

N

GO TA 114667
Figure 28-4 (Sheet 1 of 10)

28-11



™ 9-2320- 209- 20- 2- 2

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.

1

@ Make tested part ready for resistance
I test:
-— -l — CAUTION— — — —

if power totested part is not turned
off, multimeter will be damaged.

- g — — — . — —— —

———-—

e Turn off power to tested part.

e Take off one lead from tested part.

@
Q A

.’\.

SWITCH

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

PART NOT

TESTED
PART

yd LEAD

SWITCH
NOTE: TAKING OFF ONE LEAD TAKES
NOTE: TAKH! F ONE

g W /AW NN

TESTED PART OUT OF CIRCUIT

TA 114668

Figure 28-4 (Sheet 2 of 10)
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TEST PROBES
GO TOUCHING

1 RED LEAD

©

@® Zero the multimeter

o Take off multimeter leads from BLACK LEAD
tested part.

e 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

TA 114669
Figure 28-4 (Sheet 3 of 10)
28-13
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GO

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

Ny
0 IO OT' l"lo
@® Put multimeter leads across tested @: %Z‘f
v oK
¥ R

part:

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)
28-14



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

T™ 9-2320-209- 20- 2- 2

OHMS
SCALE

OrMS & OHpg
\00 50

POINTER IN POINTER IN
THIS AREA NOT THIS AREANOT
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.

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.

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

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

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

OHMS HERE OHMS HERE

GO

Figure 28-4 (Sheet 6 of 10)
28- 16

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

TA 114672



GO

@ |[f 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

T™ 9-2320-209- 20- 2- 2

\00 50

3
0 o

POINTER
ON LINE 30

SELECTOR SWITCH
POSITION NUMBER
IS 10

b. See what selector switch position
number is: 10

c. Multiply number from step a by
number from step b to get
multimeter reading:

30 X 10 = 300 ohms

GO

TA 114673

Figure 28-4 (Sheet 7 of 10)
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GO

||

@

@ 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

28-18

GO

POINTER BETWEEN
30 AND 50

NUMBER OF
GRADUATIONS
FROM 30 TO 50

IS4

/\-—'\
5
°, 30

POINTER

NUMBER OF GRADUATIONS
FROM 30 TO POINTER IS 3

50”\30

POINTER

TA 114674

Figure 28-4 (Sheet 8 of 10)



GO

—0

. Multiply number from step 7d by

vaive from step 7c to get total
value of graduations: 3 X 5=15

i
i

. Add total value of graduations

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

e e

. Multiply scale reading (step b) by

selector switch position number to

get multimeter reading:
45 X 10 = 450 ohms.

L

T™ 9-2320-209- 20- 2- 2

SMALLER
NUMBER
\

50 {
POINTER —»I o

/

SELECTOR SWITCH
POSITION NUMBER
IS 10

TA 114675

Figure 28-4 (Sheet 9 of 10)
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BATT

)
O)—1

(. Put isolated tested part back in
circuit

e Take off both test prods from across

tested part.
e Put lead back on tested part.

4 /7 CONTINUITY TEST

cable circuits.

To check for breaks in a circuit,
such as switch, lamp or electrical

_-_l

@ Set up multimeter
e Set selector switch to OHMS X1,

GO

Figure 28-5 (Sheet 1 of 4)
28- 20

PART NOT TESTED
ERY TEST_ED PAF!T
\ ANERN
ual | N\ \
=
/
yAau

PUTTING BACK
LEAD PUTS
TESTED PART
BACK IN CIRCUIT

SELECTOR
SWITCH
\——/1
.Q\,xlo
|oo o f &\ xi00
uooo J
opus
EXT
,00 . SHUNT
® /) N ()
\" {1 >
TA 114676
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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.

|
I SETTING LIGHT SWITCH
MAIN LEVER TO OFF
. . TURNS OFF POWER TO
@ Make fe.sfed circuit ready for LIGHT CIRCUIT
continuity test: 7

i___.l__CAIIT!QN—___.. _L

~ L ]

| If power to tested part is not turned

\ /

| off, multimeter will be damaged. ] 80, sTOP
e e — — e e e e - . — — MARKER LIGHT
‘ ~ BoO. SERVICE .~
1 DRIVE DRIVE
e Turn off power to tested circuit. ‘ (@) \
UNLOCK

PLUG ON EACH END OF
TRAILER CONNECTING CABLE

REMOVED FROM MATING
RECEPTACLE TO TAKE TESTED

WIRE OUT OF CIRCUIT FOR
CONTINUITY TEST

e Take tested wire out of circuit.

TRAILER CONNECTING
CABLE

gg y—

TA 114677

Figure 28-5 (Sheet 2 of4)
28-21
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GO

@® Zero the multimeter

e Touch multimeter test probes

together.

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.

28-22

GO

TEST PROBES
TOUCHING
RED LEAD

BLACK LEAD

POINTER AT
0 (ZERO)

OHMS

KNOB
=

OFF

xi
X0
A=Y x00
XiK
XIoK
AN

! |
= 4
)

1000 EXT
00 SHUNT
& /] ©
v
TA 114678

Fi gure 28-5 (Sheet 3 of 4)



GO

o

J

@® Put multimeter leads across tested
circuit

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

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

5
O .
@® Read multimeter

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

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

o}

Put tested circuit back in operation

o Take off both test prods from tested
circuit.

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

T™ 9-2320-209- 20- 2- 2

OFF
I | xt
10 o Xio
@IOO r A X100
1000 J XK
OHM:
e " Mo

ShoNT
100 o

1000

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

BLACK LEAD

TRAILER CONNECTING
CABLE

OHMS
SCALE

POINTER AT
0 (ZERO) MEANS
CIRCUIT
CONTINUITY

TA 114679

Figure 28-5 (Sheet 4 of 4)
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3 @ORT 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

] ]
O—
@ Set up multimeter

e Set selector switch to OHMS
X10K.,

L ..

Detailed steps for making the truck circuits U
ready for short test are in the fault

isolation procedures. The steps given
here are typical.

5

@ Make tested circuits ready for short
test:

r—— ]—CAUT|ON—-—— -

T power fo tested part is not turned |
: off, multimeter will be damaged |

SIS

Figure 28-6 (Sheet 1 of 5)

TA 114680
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GO

e Turn off power to tested circuit.

o Take tested wire out of circuit

GO

PLUG

Figure 28-6 (Sheet 2 of 5)

T™ 9-2320-209- 20- 2- 2

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

/
STOP
LIGHT

SERVICE .~
DRIVE

PARK LOCK

PLUG ON EACH END OF

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

TRAILER CONNECTING
CABLE

TA 114681

28-25
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GO TEST PROBES
TOUCHING

@® Zero the multimeter

BLACK LEAD

e Touch multimeter test probes
together.

POINTER
0 (ZERO)

o 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
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GO

Qs W

o PU'I' mulﬁmeter lequ across tested NOTE: MULTIMETER SHOWN
circuit CHECKING FOR SHORT
] BETWEEN TRAILER
o To test for short between two wires, CONNECTOR CABLE
WIRES ATTACHED TO
put test probes on contacts of both
wires. CONTACTS A AND B LEAD
TRAILER CONNECTOR
CABLE
GO

TA 114683

Figure 28-6 (Sheet 4 of 5)
28- 27
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GO

NOTE: MULTIMETER SHOWN
CHECKING FOR SHORT
BETWEEN TRAILER CON-
NECTOR CABLE WIRE
ATTACHED TO CONTACT

8 AND GROUND

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

TRAILER CONNECTOR

CABLE
‘ 5)
4 .
@ Read multimeter
e Look at multimeter OHMS scale. 0\-\MS @ OHMS
If pointer stays all the way to far 100 50

30

left without moving, circuits are
not shorted.

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

® |
/@ Put tested circuit back in operation

o Take off test prods from contacts
and ground.

POINTER ALL THE WAY
TO LEFT MEANS
CIRCUITS ARE NOT
SHORTED

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

TA 114684

Figure 28-6 (Sheet 5 of 5)
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MULTIMETER SIMPSON

(GENERAL INSTRUCTIONS )

T™ 9-2320-209- 20- 2- 2

160 TEST PROCEDURES

® Check that multimeter is ready for use:

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

Meter - Glass and pointer not
broken. Pointer should be resting
over zero mark at left side of scales
Jack sockets - Open and dirt free
Batteries = Not corroded or leaking
Put in right

BATTERIES

CALIBRATION

METER ~-»

L

SWITCHES <<
TEST PRODS
e Cables - No cuts, sharp kinks or
bad fraying
o Jack plugs - Tight on cable, prods SOCKETS
clean
e Test prods - Tight on cable, tip free JACK PLUGS CABLES
of paint or anything that might be an
insulator
o Switches - Work freely without
binding or scraping
TA 114685
Figure 28-7
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ViV, vUITayS VY e

]
ﬂ)C VOLTAGE TEST - To measure battery voltage, charging syste\
\ outonut, and voltage drons at various test

points

000
+250mv

N
»
+*
' <
—r

T @ Set up multimeter test leads: — A "
a Pt jaclk nlia of hlack (=) taet land /
- J 'u\t'\ F.vs Wi MWMiNvWwiIN \ ] Vwel 1w
into COM - jack ,
Note: The highest truck DC voltage / THIS JACK IS THE
hat is measured is about 28 BLACK LEAD METER CIRCUIT'S
Fhat sured 1s gbou COMMON GROUND
VOITS o Inerer re, e
multimeter red (+) lead is
wida sl 1NANN
never PUI |"fU me 1vvv
VDC jack
e See iable to find out which jack to
put red (+) lead into. Table shows TF NORMAL VALUE OF PUT RED LEAD INTO THIS
H 1 VOLTAGE BEING MEASURED |JACK ON RIGHT SIDE OF
which jack to use when nor'mal VOLTAC JACK ON RICH
value of measured voltage is known
R P 0 TO 230 MILLIVOLTS +50 uA +250mV
Or VUIIKINoOown
230 MILLIVOLTS TO 0.8 VOLTS|+1V

0.8 TO 2 VOLTS +
2TO8 VOLTS +
8 7O 40 VOLTS +
UNKNOWN +

0 A

TA 114686

Figure 28-8 (Sheet 1 of 13)
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GO

T™ 9-2320-209- 20- 2- 2

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

jack receptacle you picked on right
side of multimeter

O

@ Set up multimeter switches:

The £ ADJ knob is not used
for DC voltage tests

o Set REV DIR switch to DIR

Note:

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

GO

® 5,000 R/VAC
+

1000
500 [ +250mv

]

7]
I
REV DIR
SWITCH JJ REV

DIR

QADY

= S

F <
_ 6" 6\ (N — ‘(;N
Mmms

RED (+) TEST
LEAD MAY BE

9PUT INTO ONE OF

THESE THREE
JACKS

RED (+) TEST
LEAD SHOWN
IN + JACK

r!

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

08TO2VOLTS 25

2TO8 VOLTS 101V

8 TO 40 VOLTS 50 uA

UNKNOWN 50 uA

Figure 28-8 (Sheet 2 of 13)

TA 114687
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GO FUNCTION/RANGE
SWITCH SHOWN
SET TO 50 LA

e Set function/range switch to
setting you picked

| NOTE NOTE: MULTIMETER

SHOWN MEASURING
+24 VOLTS DC

When you need to turn on power before BATTERY VOLTAGE
measuring DC voltage, the fault isolation 80000/ vaC
procedure gives the turn-on instructions 1 .80,

000
500 | +250mv

ZGOV

l s
G\

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

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

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

GO

TA 114688

Figure 28-8 (Sheet 3 of 13)
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(. If normal value of voltage being
measured is 8 to 40 Volis 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

o Read each numbered line as
shown S

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) 28-33
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GO

SPACE BETWEEN
ANY TWO LINES
EQUALS 1 VOLT

e Each space between lines equals

1 volt

A4 SPACES BRETWE

NweJ o vy

E
AND NUMBERE

NUMBERED
LINE TO )\
LEFT OF o

MULTIMETER - 20
POINTER 0 .

&, s so”’)
BECAUSE POINTER IS NOT 0
EXACTLY 4 SPACES FROM
NUMBERED LINE TO LEFT
OF POINTER, MULTIMETER MULTIMETER.
READING IS BETWEEN 24 POINTER
AND 25 VOLTS DC
o 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

Figure 28-8 (Sheet 5 of 13)



GO

O I
/

@ |f 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

o Read each numbered line as
shown

T™ 9-2320-209- 20- 2- 2

0 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 vaLTS DC HERE
MEANS
10 VOLTS DC

TS 260-20-300

TA 114691

Figure 28-8 (Sheet 6 of 13)
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GO SPACE BETWEEN

ANY TWO LINES
EQUALS 0.2 VOLT

TS 260-20-301

3 SPACES BETWEEN POINTER
AND NUMBERED LINE

ANV TN W IV Tl el 10N

MULTIMETER

NUMBERED POINTER
LINETO

LEFT OF \

MULTIMETER

POINTER RECAUSE POINTER IS NOT

1S
LUMUonL T Wiy TLIJ v

EXACTLY 3 SPACES ROM
NUMBERED LINE TO LEFT

NE DNINTED AL 'I'llAET
VU TN O, iR e

c
READING IS BETWEEN 2.6
AND 2.8 VOLTS DC

7 7 [ [ [ [

%
o
o

\

n &

»

o

*s,

=] SN j

o Get multimeter reading as follows:

Step A Step B Step C Step D
ead first numbered  Count number of spaces  Multiply number Add numbers
line to left of between pointer ond from step B by 0.2.  from steps A
pointer. first numbered line to and C.

left of pointer.

Example: 2 3 3x0.2=0.6 2+0.6=

2.6 volts DC

et
(A
TA 114692

Figure 28-8 (Sheet 7 of 13)
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GO

J/

- @ 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

o Read each numbered line as shown

GO

T™ 9-2320- 209- 20- 2- 2

POINTER HERE
1S 2.5 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 VvOLT DC

POINTER
HERE
MEANS
1.5 VOLTS DC POINTER
HERE
MEANS
2VOLTS DC POINTER
HERE
MEANS
2.5 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

/N
I b,
| f Sor T,

e Each space between lines equals S of
0.05 volt o 10

LINE TO MULTIMETER
LEFT OF POINTER

MULTIMETER
POINTER

NEAALIOE DAIRT

BECAUSE PCINTER ISNO
EXACTLY 3 SPACES F
NUMBERED LINE TO LEFT
OF POINTER, MULTIMETER
READING IS BETWEEN 0.65
AND 0.7 VOLTS DC.

I NUMBERED

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 from step B by from steps
pointer. Divide pointer and first 0.0s. A-and C.
number by 10. numbered line fo

left of pointer.

Example: 0.5 3 3x0.05=0.15 0.5+0.15=
0.65 volt DC
N
GO
TA 114694

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, IS 1 VOLT DC
(FULL 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)
28- 39



T™ 9-2320-209- 20- 2- 2

SPACE BETWEEN
ANY TWO LINES
EQUALS 0.02
VOLT

e Each space between lines
equals 0.02 volt &%,

3 SPACES BETWEEN POINTER
AND NUMBERED LINE

NUMBERED boINer TER
LINE TO
LEFT OF
MULTIMETER
POINTER BECAUSE POINTER IS NOT
EXACTLY 3 SPACES FROM
NUMBERED LINE TO LEFT
OF POINTER, MULTIMETER
READING IS BETWEEN 0.26
AND 0.28 VOLTS DC
o 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, Aand C.
number by 10, line to left of
pointer,
Example: 0.2 3 3x0.02=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

..

/-
L

If normal value of voltage being
measured is 0 to 230 millivolts, read
multimeter as follows:

e Use 25 DC scale. Full scale
voltage is 250 millivolts DC

|
I
l

e Read each numbered line as shown

|
i
i
i
i
i
i
o

™ 9-2320- 209- 20- 2- 2

POINTER HERE IS :
250 MILLIVOLTS DC
(FULL SCALE VOLTAGE)

o 25 DC SCALE

POINTER
HERE
MEANS 100
MILLIVOLTS
POINTER DC
HERE
MEANS 50
MILLIVOLTS
POINTER DC
HERE
MEANS
OVOLTDC

L
S A

POINTER
HERE ////,
MEANS 150
MILLIVOLTS
DC POINTER
HERE
MEANS 200
MILLIVOLTS
DC POINTER
HERE
MEANS 250
MILLIVOLTS
DC
TA 114697

Figure 28-8 (Sheet 12 of 13)

28-41



™ 9-2320-209- 20- 2- 2

GO

5 millivolts

e Each space between lines equals

SPACE BETWEEN
ANY TWQ LINES
EQUALS § MILLIVOLTS

A"ﬂ'ﬂ« 10 !
5 20 30 o
10 Py 20
2 ¢ g
(AN ] e,
o' 0 28
o 30
0 10

3 SPACES BETWEEN POINTER
AND NUMBEIRED LINE

NUMB'ERED \ MULTIMETER
LINE TO POINTER
LEFT OF
MULTIMETER
BECAUSE POINTER IS NOT
POINTER EXACTLY 3 SPACES FROM
NUMBERED LINE TO LEFT
OF POINTER, MULTIMETER
o Get multimeter reading as follows: READING IS BETWEEN 65
® U&r muitimerer reaaing as roiiows: AND 70 MILLIVOLTS DC
Step A Step B Step C Step D
Read first Count number Multiply Add numbers
numbered of spaces between number from steps
line to left pointer and from A and C.
of pointer. first numbered step B
iine to left of by 5
pointer.
Example: 50 3 Ix5=15 50+ 15 =
65 millivolts DC
)—I
I @ Moake circuit normal again.
o Take both test prods off
measured circuit
TA 114698
Figure 28-8 (Sheet 13 of 13)
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2
GC VOLTAGE TEST - To measure van input and operating vol’rages)

O

@ 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

e Set function/range switch to 250 VAC
e Set REV DIR switch to DIR

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

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

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

l NOTE

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

GO

5001 +250mv LEAD
250, i
50 AC !

P
REV DIR BLACK
SWITCH LEAD

FUNCTION/RANGE
SWITCH

TA 114699

Figure 28-9 (Sheet 1 of 4)
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GO
@ .
Net” . .
@ 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.

e Put test prod of black lead on ground

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

GROUND
LEAD

@® Read multimeter

o Use 25 AC scale. Full scale

voltage is 250 volts AC

28-44

GO

20,000 9/v0C 5,000 0/ VAC
*30p4

e [0 O 0 1.2 RED

EV
| o LEAD
L:g o | W

VAN WIRING CIRCUIT 650
HARNESS LEAD
NOTE: MULTIMETER
SHOWN MEASURING
120 VOLTS AC
VAN CEILING LIGHT
VOLTAGE.
25 AC SCALE
10 15
5 20 30
2 8

POINTER HERE IS
250 VOLTS AC
(FULL SCALE VOLTAGE)

TA 114700

Figure 28-9 (Sheet 2 of 4)



POINTER
HERE

MEANS

150 VOLTS AC

o Read each numbered line as

shown

POINTER
HERE
MEANS

0 VOLT AC

e Each space between lines
equals 5 volts

T™ 9-2320-209- 20- 2- 2

POINTER
HERE
MEANS
POINTER 250 VOLTS AC
HERE
MEANS

200 VOLTS AC

POINTER

HERE POINTER
MEANS PO
50 VOLTS AC  HERE

100 VOLTS AC

30
20

40
25
50

SPACE BETWEEN ANY
TWO LINES EQUALS 5 VOLTS

Figure 28-9 (Sheet 3 of 4)

TA 114701
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e .. ! . | | 4 8

MULTIMETER _—"" |

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

5 20 30

10 ot - 20

2 Ol £ 40

8
Oo 5025

POINTER ™

DENALICE DNIATED I1C ANAT
DEVAVOL TUVINICN 1o NU |

EXACTLY 3 SPACES FROM
NUMBERED LINE TO LEFT OF
POINTER, MULTIMETER READING
IS BETWEEN 115 AND 120 VOLTS AC

o 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
(D1
| ® Moake circuit normal again
| o Take both test prods off
I measured circuit
TA 114702

28-46
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3

ﬁESISTANCE TEST- To measure resistance of temperature sending uniq
and blower motor resistor

“Te set up multimeter:

. Sef REV DIR Switch to REV F B ZG,DDDH/VD‘:i W@" 75;600“/VAC
e Set function/range switch to 10K w PO O ) S

S—500 | +250mv

250,
50 AC @
0 ’ IV

©

e Put jack plug of black test lead into

COYAA —
SV

tnclk racantacla
‘u\.—l\ IC\-U'JIU\—!\.«

e Put jack plug of red test lead into

+ iQCk mOJ - [
I .
BLACK TEST If
I LEAD 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 typical
T
N I
2 ) | |
® Make tested part ready for resistance
test
GO
TA 114703

Figure 28-10 (Sheet 1 of 10) 28. 47



™ 9-2320-209- 20- 2- 2

GO

CAUTION = — — —
|

-—
| If power to tested part is not |
| turned off, multimeter will be |
L domoged !

PART NOT TESTED

BATTERY TESTED PART
\ N\
A \e \
T

o Turn off power to tested part

el
SWITCH

NOTE: OPENING SWITCH
TURNS OFF POWER
TO TESTED PART.

PART NOT TESTED
BATTERY TESTED PART

\\

. \

LEAD

e Take off one lead from tested part

V

SWITCH
NOTE: TAKING OFF ONE

LEAD TAKES TESTED
PART OUT OF
CIRCUIT.

GO

TA 114704

Figure 28-10 (Sheet 20f 10)
28-48



GO

@ l
J

® Zero the multimeter:

e Touch multimeter test probes
together

T™M 9-2320- 209- 20- 2- 2

TEST PROBES
TOUCHING
1 RED LEAD
BLACK LEAD
50 30

e While touching multimeter test probes
together look at ohms scale. Pointer

20,00040/VDC ® 5000 9/VAC

+50u8
© Q wos
500 | +250my
ZSOV
50 AC

0 Y

25

€2 ADJ KNOB

should be at 0 (zero). If it is not,
turn 2 ADJ knob to move pointer to
0

GO

Figure 28-10 (Sheet 3 of 10)

TA 114705
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NOTE: MULTIMETER

GO
SHOWN MEASURING
RESISTANCE OF A
COLD START RESISTOR.
B SM:/VAC ;
[)
) } +250mv
@)
BLACK
LEAD
( 4)

@ Put multimeter leads across tested part

e Put one test prod on one terminal
of tested part

RED LEAD

o Put other test prod on other terminal
of tested part

[ 2
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

POINTER IN THIS
AREA NOT AS
ACCURATE AS
CENTER AREA

T™ 9-2320- 209- 20- 2- 2

OHMS
SCALE

/

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.

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

GO

WHEN POINTER IS
IN THIS AREA READING
IS MOST ACCURATE

5000 Q/VAC

20000 8/V0C S

+80,

1000 1000 ) ©‘

REV. |sc0 500 | +280mv
B v 250 280,
oc 50 80 AC

A O

! LY W

om |V

23

o - @
E [~ = .

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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- Vai mav avarchant maet ~cantara —

w 1 W lllu, WYNWIJIIWWVI HIVII vl & [—] ™ zwl
pointer position. If you do, turn = “:oowmu Q
unction/ranae switch knob to right to | 0 |

AR T ORIV OV gt “ L ;3 iy
put pointer in most centered position =

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

e Pointer will stay in right area if
resistance is less than 10 ohms. 0 . 30
Pointer will stay in left area if 109 10
i is more thn 1,000, 000 § CREA :
resistance is more than 1,000, et \ AREA
ohms 7 LeeT ) RIGHT X°
e Leave function/range switch in N\ AREA AREA /
position that puts pointer in most \ \ /
centered position /
READ RESISTANCE READ RESISTANCE
I MORE THEN LESS THAN
1,000,000 OHMS 10 OHMS HERE
I HERE
READ RESISTANCE FROM
10 OHMS TO 1,000,000 OHMS
HERE
GO
TA 114708

Figure 28-10 (Sheet 6 of 10)
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GO

O,

@ |If pointer falls exactly on a numbered

line read multimeter as follows:

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

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

c. Multiply number from step a by

number from step b to get
multimeter reading: 50 X 10 = 500

ohms

GO

™ 9-2320- 209- 20- 2- 2

POINTER
ON LINE
50

0

5,000 2/VAC

20,000 0/VDC ®
QSOEA

1000 @ @ 1000

500 500 | +250mv
— [;Iczgg Ve 250,

= N 50 AC ©

10 0
N
DIR v
2.5 25 '

FUNCTION/RANGE
SWITCH POSITION
NUMBER IS 10

TA 114709

Figure 28-10 (Sheet 7 of 10)
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GO

0%

If pointer is between numbered lines
read multimeter as follows:

a. Look at ohms scale and see which
two numbers the pointer is between

DUDT?GCT Smdller numoer rrom lurger

number to get span: 100 - 50 = 50

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

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

(=10 @1 8 ) (O 0 LVLe |

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

28-54

Q
@)

100 i .7
 200. \ K.)
x!‘x °
(o]
POINTER
BETWEEN
50 AND 100

NUMBER OF GRADUATIONS
FROM 50 TO 1001S 5

r
NN
\IJU

2 -

"\ POINTER

NUMBER OF GRADUATIONS
FROM 50 TO POINTER IS 2

100 A 50
| WP W | l
L \

\\PomTER (
i

TA 114710

Figure 28-10 (Sheet 8 of 10)



GO

h

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

2x10=20

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

20+ 50 =70

T™ 2320- 209- 20- 2- 2

SMALLER
NUMB\ER

\
50

POINTER =

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

A L, 1IN = TINNA L
/U X 1V = /7UU onms

¢ am————

Figure 28-10 (Sheet 9 of 10)

20,000 8/V0C 5,000 R/VAC
+50uA

REV r’ooooa @
= |20 500 | +250mv
e =
B o ©

Lz': 25 J
a_ I |ox:K / / }wﬂ @
— 20l

COM
!

I
Rx m,
"o 2 '.Z°J O

FUNCTION/RANGE
SWITCH POSITION

NUMBERIS 10

TA 114711

28-55
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PART NOT TESTED
BATTERY TESTED PART
® AN
@ Put tested part back in circuit —_
e Take off both test prods from across -T
tested part

@

e 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

Ox

1 S T
‘ 20,000 Q/vDC ® 5,000 1/ VAC
|

B
1000 1000 @
500 500 | +250mv |

250 250
v A
[ 50 AC

Set up mulitimeter

o Set REV DIR switch to DIR

e Set function/range switch to RX1

28-56

e Put jack plug of black (-) test lead ox )
into COM - jack » 5 o
e Put jack plug of red (+) test lead L — _ J )
into + jack a —
REV DIR BLACK TEST
SWITCH LEAD
RED TEST
FUNCTION/ LEAD
RANGE
SWITCH
GO TA 114712

Figure 28-11 (Sheet 1 of 6)
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GO

NOTE

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

2
@ Moake tested circuit ready for continuity
test
— — % — -CAUTION = — — = SETTING LIGHT SWITCH MAIN
LEVER TO OFF TURNS OFF

| If power to tested circuit is not turned off,l POWER TO LIGHT CIRCUITS.

Imultimefer will be damaged.

e e — — e G G e GEEEE,  — atm—

/
STOP
LIGHT
SERVICE .~
DRIVE

\
8.0,
MARKER

~ Bo.
DRIVF

e Turn off power to tested circuit

GO
TA 114713

Figure 28-11 (Sheet 20f s
28-57
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GO

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

@® Zero the multimeter

e Touch multimeter test probes
together

TRAILER CONNECTING
CABLE

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

TEST PROBES
TOUCHING

RED LEAD

BLACK LEAD

TA 114714

Figure 28-11 (Sheet 3 of 6)
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e While touching multimeter test

probes together look at ohms scale.
Pointer should be at 0 (zero). It it
is not, turn 2 ADJ knob to move

pointer to 0

GO

T™ 9-2320- 209- 20- 2- 2

|

DIR

BN

4
i

20,000 2/VDC

1000 ©
500

5,000 0/ VAC

+50uA

© o) O
500 | +250mv

v
50
l)C”A

10
A"
Lﬂ
Fox
K

R

1

25°V
50 AC

100
L o

/

Q ADJ
KNOB

Figure 28-11 (Sheet 4 of 6)

TA 114715
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GO

@® Put multimeter leads across tested circuit

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

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

O,
® Read multimeter

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

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

-

GO

N
5000 R/VAC |
) i
i}
+50ua
1000 )

500 | +250mv

250v

e,
| .
‘

iV

V)

BLACK LEAD

RED LEAD

TRAILER CONNECTING
CABLE

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

POINTER AT

0 (ZERO) MEANS
CIRCUIT
CONTINUITY
OHMS
SCALE
TA 114716

Figure 28-11 (Sheet 5 of 6)
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GO
O
-/
@ Put tested circuit back in operation

_ Tl L _ ol & 1 . I_T
[ J TGKEe OIT DOTN TesrT prOGS mrom
contacts of tested circuit

e Put back any plugs or other parts

previously removed to test continuity

™ 9-2320- 209- 20- 2- 2

Figure 28-11 (Sheet 6 of 6)

3 ‘ SHORT TEST - To check for shorts in electrical cobles)

— NOTE

A short (or short circuit) happens when

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

two circuits that should not be connected

O i

® Set up multimeter
e Set REV DIR switch to DIR
e Set function/range switch to RX10K

e Put jack plug of black (-) test lead

¢ i /rNAA L
INTO LIVt = [QCK

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

GO

RED TEST
LEAD

ey
RE\!’D!R / [

SWITCH BLACK TEST
LEAD
FUNCTION/RANGE
SWITCH

TA 114717

Figure 28-12 (Sheet 1 of 7)
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GO

J NOTE

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

typical

/

@ Make tested circuit ready for short test

= —CAUTION — — — — — T
If power to tested circuit is not turned off, I
multimeter will be d .
| imeter will be damaged SETTING LIGHT SWITCH MAIN
] LEVER TO OFF TURNS OFF

_——— —— — — — —— —— — —— — —

POWER TO LIGHT CIRCUITS,

\
8.0.
MARKER
8.0.
DRIVF

/
STOP
LIGHT

SERVICE .~
DRIVE

e Turn off power to tested circuit

GO

TA 114718
Figure 28-12 (Sheet 2 of 7)
28- 62



GO

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

® Zero the multimeter

o Touch multimeter test probes
together

T™ 9-2320- 209- 20- 2- 2

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

TRAILER CONNECTING
CABLE

TEST PROBES
TOUCHING
1 RED LEAD

BLACK LEAD

TA 114719

Figure 28-12 (Sheet 3 of 7)
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GO

OHMS POINTER AT

e 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 O

28- 64

20,000 4/VDC ® 5.000 f1/VAC

+50uA

r)oo @), O .oﬂ @

500 500 | +250mV

v REV
250 250
| v v
! oc 59 50 AC @
B | mA
. 0

10
iR v
2

5
= F” ' wﬂ X
K 250
Rx ma —
{00 i00
10 10 J
C

TA 114720

Figure 28-12 (Sheet 4 of 7)
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GO
:'HVAC
+50uA
1000
500 | +250mV
250
50 AC
e
2.5/
-5001
4 250
mA
@® Put multimeter leads across tested w0
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 A AND B.

GO

TA 114721

Figure 28-12 (Sheet 5 of 7)
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GO

fQ/VAC

+504A
1000 @
-500 | +250mv

-250

v
~50 AC ©

-0 IV

~25

-

RED LEAD

e 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 6of 7)
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GO

O)

N

@® Read multimeter

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

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

(¢)

s

Put tested circuit back in operation

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

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

T™ 9-2320-209- 20- 2- 2

[/ Simpron 160
, 0

POINTER ALL THE WAY TO
LEFT MEANS CIRCUITS ARE
NOT SHORTED

Figure 28-12 (Sheet 7 of 7)

2@
———_—_w'k

OHMS
SCALE

TA 114723 .
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MULTIMETER TS-352B/U TEST PROCEDURES

(G ENERAL INSTRUCTIONS\
N J/

———

I CALIBRATION

® Check that multimeter is ready to use

/METER

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.

® Jack sockets - Open and dirt free

e Batteries - Not corroded or leaking

Put in right
"
7 CABLES —
Pl BATTERIES
ALLIGATOR JACK
CLIPS PLUGS
-
e Cables - No cuts, sharp kinks or bad

f ORI J,
naying -

e Jack plugs - Tight on cable, prods
clean

o Test prods - Tight on cable, tip free
of paint or anything that might be an
insulator.

e Switches - Work freely without
binding or scraping.

A‘”iﬂnh\r cline = fraa
1 Y vllrla nnse

anything that might b

paint o
n

insulator

® o

a

TA 114724

Figure 28-13
28- 68
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DC VOLTAGE TEST - To measure battery voltage, charging system output,
and voltage drops at various test points

FUNCTION SWITCH
L - / )

[ 1000 /

/voe / CURRENT
0mECT>/ SN onms

o =

\/. Set up multimeter FUNCTION switch S -

and bliack fest iead

.____ﬁ

[

Note: The range switch and OHMS L
ZERO ADJ knob are not used . O Q
for DC voltage tests . \

Set FUNCTION switch to 1000 2 /

\VisTel
YU

est lead

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

LI o ¥ v

BLA
LEA

THIS JACK

IS THE METER
© CIRCUIT COMMON

Te Y} ~cDNLIND
@ Vv URUUINU

2\~
S

o N\

-

@

30

) o S N N N N
)
e

Figure 28-14 (Sheet 1 of 9)
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GO
2 .

/. 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 ¢h%ﬁ¥?—|g©gf$2géGHER
red (+) lead is never put i.nfo the YOU WANT TO MEASURE
250V, 500V, and 1000V jacks /\
o See table to find out which jack to 7 e
o LEADI
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 0TO2VvOLTS 25V
unknown., 2708 VOLTS 10v
8 TO 40 VOLTS 50V

C

UNKNOWN 50V
RED (+) TEST
LEAD MAY BE
PUT INTO ONE
OF THESE THREE
JACKS

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 2of 9)
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GO

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

e 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 .

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

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

BLACK

LEAD

o o w———

0 'm
@

@ |f multimeter red test lead is on 50V
jack, read multimeter as follows

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

-

GO

1.

3

6
(N “s O
AN 5 DC SCALE — %8 ° €

POINTER HERE
IS 50 VOLTS DC
(FULL SCALE VOLTAGE)

TA 114727

Figure 28-14 (Sheet 3 of 9)
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Q
O

o Read each numbered line as shown

S s¥ "¢
° S / / ) )

e Each space between lines equals

POINTER HERE
MEANS 0 VOLTS DC

POINTER HERE
/MEANS 10 VOLTS DC
POINTER HERE
MEANS 20 VOLTS DC

j,(" o /‘4 \\)

X

POINTER HERE

MEANS 30 VOLTS DC /f

POINTER HERE
MEANS 40 VOLTS DC

SPACE BETWEEN
ANY TWO LINES
EQUALS 1 VOLT

°
o’\
9'0‘
PN
(-]
Q‘«;
/

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

o 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 and B.
number by 10, numbered line to left of
pointer.
Example: 2 x 10 =20+ 4 = 24 volts DC

5

—
@ |f multimeter red test lead is in 10 V
jack, read multimeter as follows

o¥ oy 10 DC SCALE s

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

POINTER HERE
MEANS 0 VOLTS DC

POINTER HERE
MEANS 2 VOLTS DC

POINTER HERE
MEANS 4 VOLTS DC

o Read each numbered line as shown

POINTER HERE
MEANS 6 VOLTS DC

POINTER HERE
MEANS 8 VOLTS DC

POINTER HERE
MEANS 10 VOLTS DC

SPACE BETWEEN
ANY TWO LINES

e Each space between lines equals EQUALS 0.2 VOLT
0.2 volt

TA 114730

Fi gure 28-14 (Sheet 6 of 9)
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GO

3 SPACES BETWEEN
POINTER AND
NUMBERED LINE

<
MULTIMETER %°° ©
POINTER

NUMBERED
LINE TO

LEFT OF
MULTI-
METER
A Y

POINTER
BECAUSE POINTER IS NOT EXACTLY 3

CDANEC CONAA AMIIMADEDERRN | INE TN | CCT
OFALVEY FNUIVIE NUNVIDENLCW LING TV LT

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

! ! | | 4
(4
o
\
O

Step A Step B Step C
Dn__ 1 £ . L ___11l¢e - ”~_ a 1 [ of A 11 . 1 ~ N
Reaaq TirsT nhumberea Iine LounTt numper or spaces Add the numbers trom steps
to left of pointer. between pointer and A and B.

first numbered line to
left of pomter. Mulhply
L

aces 2
nivinwel ar}u L] u, Vol-.

Example 2 + 0.2x3=0.6 = 2.,6volts DC

D,

2 0
@ If multimeter red test lead is in 50V o Sog 5 DC SCALE —————° " ¢
jack, read multimeter as follows:

o Use 5 DC scale. Full scale
voltage is 50 volts DC POINTER HERE IS

oNn VN T NN

U VUL 1o UL
I (FULL SCALE VOLTAGE)/
l &

GO TA 114731

Figure 28-14 (Sheet 7 of 9)
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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

o Read each numbered line as shown

POINTER HERE
MEANS 1.6 VOLTS DC

POINTER HERE
MEANS 2.0 VOLTS DC

POINTER HERE
MEANS 2.5 VOLTS DC

SPACE BETWEEN
ANY TWO LINES
EQUALS 0.05 VOLT

e Each space between lines equals 0.05
volt

TA 114732

Figure 28-14 (Sheet 6 of 9)
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3SPACES BETWEEN
POINTER AND
NUMBERED LINE

MULTIMETER

NUMBERED
POINTER

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 0.65 AND 0.70 VOLTS DC

o Get multimeter reading as follows:

Step A

Read first numbered line
to left of pointer.

Example: 0.5 +

Step B Step C
Count number of spaces Add the numbers from steps
between pointer and first A and B.

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

o 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 operufing\
& voltages , -/

I H }
1000
I Q/vDC 1 0C
3

I DIRECT
1 20000
J Q/VDC

®

Set up multimeter as follows REV.

Note: The range switch and OHMS S ~
ZERO ADJ knob are not used FUNCTION
for AC voitage tests
\
o Set FUNCTION switch to AC VOLTS \ R
N o N\ 4
\_e
{
BLACK =
*AC
MR D
e
I \ Voo ORNS)
R VOLT DC
“ © /D
I r} 23V | THis JACK IS
THE METER CIRCUIT'S
_— COMMON GROUND
e Put jack plug of black test lead into &

<
5

PN

-DC +AC OHMS jack

o
<

S v ( 5y

Q) _——
)
—
3 7 =

TA 114734

Fi gure 28-15 (Sheet 1 of 5)
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S

{oc@

CURREN

AM}!S@J

TONLY

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

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

jacks

NOTE

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

GO

Figure 28-15 (Sheet 2 of 5)

PERVOLTACDC

1000 OHMS

25V

RED TEST
_ LEAD IN
250V JACK

TA 114735
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GO

~ )

V4 e

/. Put mulhmeter leads across (ln parallel
with) circuit being measured

Note: I[n 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

AfF tha ~lrcniit te alastriand
VI e VviItWUIT 19 CiIGLwIrTivug

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

e Put test prod of black lead on ground
side or one side of circuit being
....... A Diid dack muad L ol |
medsurea. rur el PIUU O 1eU 1
on other side of circuit being

mnnenrnr‘
THIVUAIVIT W

PR |
cuu

=
|

(>)
| @® Read multimeter
IL

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

GO

NOTE: MULTIMETER SHOWN
MEASURING 120 VOLTS

AC VAN CEILING LIGHT

VOLTAGE.

BLACK
LEAD

GROUND
LEAD

VAN WIRING \ CIRCUIT 650
HARNESS LEAD

O 25 DC SCAL /:ssﬁ.q
¥ 2.5 DC SCAL “
POINTER HERE

1S 250 VOLTS AC
(FULL SCALE VOLTAGE)

TA 114736

Figure 28-15 (Sheet 3 of 5)
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POINTER HERE
MEANS 0 VOLTS AC

POINTER HERE
MEANS 50 VOLTS AC

POINTER HERE
MEANS 100 VOLTS AC

o Read each numbered line as shown
POINTER HERE

MEANS 150 VOLTS AC

POINTER HERE
MEANS 200 VOLTS DC

POINTER HERE
MEANS 250 VOLTS AC

SPACE BETWEEN
ANY TWO LINES

EQUALS b5 VOLTS

e Each space between lines equals
5 volts

GO TA 114737

Figure 28-15 (Sheet 4 of 5)
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GO

3SPACES BETWEEN
POINTER AND
NUMBERED LINE

<
‘,eﬂ.q
‘o

MULTIMETER
NUMBERED POINTER
LINETO
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

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 Aand 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

O

® Moake circuit normal again

o 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

20000

@ Set up multimeter

o Set FUNCTION switch to OHMS S

RANGE SWITCH

1§

e Set range switch to RX10000 2.5MA.

GO TA 114739

Figure 28-16 (Sheet 1 of 10)
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GO

. RED TEST —
LEAD 8.

| i

==

=\

[} A
= 2=
\
i

]
\

| e
i

l
i [f

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

e Put iGCk plUg of red (+) test lead BLACK TESel‘
into OHMS jack . LEAD

N B
i
i

-

)L

o

250 v

WALTRETER XE§ W70
ALY
LTI

R

N

NOTE

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

—-

-
T @ Moake tested part ready for resistance

test

L

- —,. — —CAUTION — — — —y

a !
I
: If power to tested part is not turned off, |
" muitimeter will be damaged |
L - = g-———~—————- d
GO TA 114740

Figure 28-16 (Sheet 2 of 10)
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GO

PART NOT TESTED
BATTERY TESTED PART

F-—

N\
e Turn off power to tested part \ ’
AR VRV
= 2 3

T..1 %
/

SWITCH
NOTE: OPENING SWITCH

imAIO ARE NALAIC D
TURNO UIrFF ruwtcn

TO TESTED PART.

PART NOT TESTED

ﬁ—-——-q

BATTERY TESTED PART
\ N N
o Take off one lead from tested _’;‘ \L \L
= S
| . \
LEAD
SWITCH
NOTE: TAKING OFF ONE
LEAD TAKES
TESTED PART
OUT OF CiRCUIT.

O <
o A-—-- g
&

TA 114741

Figure 28-16 (Sheet 3 of 10)
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GO

N\

POINTER AT
0 (ZERQ)

)

OHMS SC/ALE

S

° 7

@® Zero the multimeter

o Touch multimeter test probes

TEST PROBES
together TOUCHING
RED LEAD
BLACK LEAD
@ ") [ \\/

NULTIPLIER 61T Mx-8156/0
deniac vo ==
ot LR S
Mhindi i

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

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

TA 114742

Fi gure 28-16 (Sheet 4 of 10)
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N/ -

o’

® Put muitimefer leads across tested part
e Put one test prod on one terminal

of tested part
e Put other test prod on other terminal

of tested part

i NOTE

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

)

(-
o\~

Get the most accurate muitimeter
reading as follows

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

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

Anctdlam
PO IO

GO

™ 9-2320-209- 20- 2- 2

NOTE: MULTIMETER SHOWN
MEASURING RESISTANCE OF
A COLD START RESISTOR

-

@

RESISTOR UNDER TEST

OHMS

50 20
Ww
Fo WHEN POINTER IS s
IN THIS AREA,
READING IS
P MOST ACCURATE 2
\ 1 /

Ny

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

TA 114743

Figure 28-16 (Sheet 5 of 10)
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9)
o

ONLY THESE RANGE
SWITCH POSITIONS USED
FOR RESISTANCE
MEASUREMENTS

/A\
/ \
Rx|00
RxIO Rxlooo
Lxh "'"RHOM\ I
250 _ 2.5 AMP
MICRO A 10 AMP
2.5 MA! 500 MA.
W_— oo ma. I

h___—:

10 MA. 50 MA.

e
,I

S J

NOTE: MOVING RANGE

CUANTAALE /AN T

SWITCH KNOB TO
LEFT MOVES
POINTER TO
LEFT.

u may oversh n )
pointer position. If you do, turn
range switch knob to right to put

pointer in most centered position

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

GO TA 114744

Figure 28-16 (Sheet 6 of 10)
28- 88



GO

)
1

e Pointer will stay in right area if
resistance is less than 10 ohms.
Poinfer wi|| stay in left area if

n position that puts

r e moack ntarad naetdlan
T 1 1T PW!IIUI!

e S Lo iy &

IIne reucl mUlnmerer as 1O1i10OwWSs:

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

|
l

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

|
i

T™M 9-2320- 209- 20- 2- 2

OHMS

20

30
0
Soatoebabidy,, o 5

1@ CENTER AREA
\ READ RESISTANCE

FROM 10 OHMS
TO 1,000,000 OHM
\ HERE

LEFT AREA |R|GHT AREA
READ RESISTANCE READ RESISTANCE
MORE THAN LESS THAN 10
1,000,000 OHMS OHMS HERE
HERE
OHMS
E’? ,|..M.. . 10
®
e W
/;9"°°
Jy POINTER ON Y
LINE 50

RANGE SWITCH
POSITION NUMBER

IS 10

Figure 28-16 (Sheet 7 of 10)
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()

GO

r_-'

\/o If

pointer falls between numbered lines

read muifimeter as follows

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

.

i
L

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

28-90

—

GO

NUMBER TO

RICUT OC
FYINJV T Uy

POINTER

NUMBER TO

[l =l e Y =

Leri vk
POINTER\
OHMS

NUMBER OF GRADUATIONS FROM
LOWER NUMBER TO HIGHER NUMBER

WA IV e

R4
/—A\

~

30 20

gy

TA 114746

Figure 28-16 (Sheet 8 of 10)
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GO

d. Divide number from step b by number
of graduations counted from step c:

10-=10=1
3
NUMBER OF GRADUATIONS
FROM LOWER NUMBER TO
I POINTER IS 3
0 20

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

;

I ' |
A

B POINTER” n

f. Multiply number of graduations

counted in step e by answer from
stepd: 3 X 1=3

| |

I LOWER NUMBER

.
i N,

g. Add answer from step f to lower

number to get scale reading:
3+20=23
~

POINTER—_

O ——

TA 114747

Figure 28-16 (Sheet 9 of 10)
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GO

RANGE SWITCH
POSITION NUMBER
1S 10

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

23 x 10 = 230 ohms

PART NOT TESTED

BATTERY TESTED PART
N\ \
: : N\
@ Put tested part back in circuit: e
o Take off both test prods from across -T
tested part
e Put lead back on tested part

O\G
PUTTING BACK LEAD/
PUTS TESTED PART

BACK IN CIRCUIT

TA 114748

Figure 28-16 (Sheet 10 of 10)
28-92
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~ N T L ] ~ . . 1
CON - To check for breaks in a circuit, such as
switch, lamp or electrical cable circuits

@ Set up multimeter
l e Set FUNCTION switch to OHMS
1

3

e Set range switch to RX1.

Q Am——

FUNCTION SWITCH

1000

oc
Q/voC | cyRRENT

DIRECT OHMS
20000
AC
R s

S

"~ FUNCTION

L

O S

RANGE SWITCH

/

to] ’ ]
RxIO, ,Rxjocoo
),
RXi0000

i
.5 AMP
MICROA 10 AMP
2.5 MA. 0 MA.
00 MA.

IOMA 50 MA.
J) J

TA 114749

Figure 28-17 (Sheet 1 of 6)
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GO

RED TEST
LEAD

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

o 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 -

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

® Make tested circuit ready for
continuity test

/
STOP
LIGHT

SERVICE .~
DRIVE

\
8.0,
MARKER

8.0.
DRIVF

i — — WCAUTION=— ———~

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

e Turn off power to tested circuit

GO TA 114750

Figure 28-17 (Sheet 2 of 6)
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i

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

3|

@® Zero the multimeter

e Touch multimeter test probes
together

|

T™ 9-2320- 209- 20- 2- 2

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

TRAILER CONNECTING

CABLE
PLUG PLUG
TEST PROBES
TOUCHING
RED LEAD
BLACK LEAD

TA 114751

Figure 28-17 (Sheet 3 of 6)
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GO

© POINTER AT

OHMS 0o (ZERO)V

OHMS SCALE

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

to 0
OHMS
ZERO ADJ
GO TA 114752

Figure 28-17 (Sheet 4 of 6)
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™ 9-2320-209- 20- 2- 2

==

O

@ Put multimeter leads across tested
circuit

Put test prod of black lead (=) on RED LEAD

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

Chgh

GO

BLACK LEAD

TRAILER CONNECTING
CABLE

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

TA 114753

Figure 28-17 (Sheet 5 of 6)
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GO

(5 )—n

(. Read multimeter

- | anle st miildimatar OYHAS
v =EUURN UL TIIVITIRIICITT NI vl

For continuity, pointer should
all the way to far right over
0 (zero)

o If pointer stays all the way to left,
tested circuit is open. |f pointer

7

jumps or flickers, tested circuit has
a loose connection

o Take off both test prods from contacts
of tested circuit

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

Figure 28-17 (Sheet 6 of 6)

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

| B

B o

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

OHMS

[Ja¥ .Y =
SLALL

s 7

FUNCTI O'N SWITCH

DIRECT
e &
Q/vOC

1000 ’

0 1un
@i vw

FUNCTION

Figure 28-18 (Sheet 1 of 8)
28-98
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GO

e Set range switch to RX10000

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

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

GO

T™™M 9-2320-209-20-2-2

RANGE SWITCH

U

250
MICRO A

2.5 MA.

RED TEST
LEAD

BLACK TEST
LEAD

TA 114755

Figure 28-18 (Sheet 2 of 8)
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28-100

I IOTE
Jic

Y

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

r————'CAUTlON -

| if power to tested circuits is not
| turned off, muitimeter wilil be
| damaged

)
| I,

-
I
I
l
|

L

e Turn off power to tested circuit

] |

oY
I

SETTING LIGHT SWITCH MAIN

I E\IED Tf\ MNCEC THIDAMO NEC
VLR 1w urr IU“I‘DUI’F

POWER TO LIGHT CIRCUITS.

\ /
8.0. STOP
MARKER LIGHT
~ Bo. SERVICE .~
DRIVF DRIVE
U
PANEL UNLOCK

92 N
S,

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

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

TRAILER CONNECTING
CABLE

PLUG PLUG

TEST PROBES
TOUCHING

. LEAD
@® Zero the multimeter: RED

e Touch multimeter test probes
together

| BLACK LEAD
GO

TA 114757
Figure 28-18 (Sheet 4 of 8)
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GO

o 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

N\

OHMS POINTER AT
0 (ZE\RO)

OHMS SCALE

° 7

HIKTIMETER BE § KA
e M,
ML

OHMS
ZERQ ADJ

TA 114758

Figure 28-18 (Sheet 5 of 8)
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GO

MULTIPLIER AIT MX-815 B/U
Mo o =
cnW LW B

O v r NULTINETER WE 8 H/U Y
o, o Gt
MRVLYTIT
v

@® Put multimeter leads across tested
circuits

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

of both circuits

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

GO TA 114759

Figure 28-18 (Sheet 6 of 8)
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GO

MULTIPLIER 3T -85 870
wam v =
@O LT R

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

28-104

NOTE:

Figure 28-18 (Sheet 7 of 8)

TRAILER CONNECTING
CABLE

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

TA 114760
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P o fioso
UHMS
Q/
@ Read multimeter © 5
. o o0
e Look at multimeter OHMS scale. If R N .
pointer stays all the way to far left g&y \
vl/ithoulf moving, circuits are not X ¢
shorted POINTER ALL THE
. WAY TO LEFT
° If ;Ia‘omfer moves a\ll th.e way to far \/MEANS CIRGUITS ARE
rignt over U \zeioj , ciicuits are NOT SHORTED
shorted . If pointer jumps or \
flickers, circuits are sometimes
shorted \

(6) I
\'[. Put tested circuit back in operation
e Take off both test prods from
contacts of tested circuit and from
ground
e Put back any plug

.
nravsi A le!\: r

S
22 TaLYd A
pPrevious moved

shorts

TA 114761

Figure 28-18 (Sheet 8 of 8)
28-105/(28-106 blank)
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CHAPTER 29
OPERATING AND PRELIMINARY PROCEDURES

29-1. EQUI PMENT | TEMS COVERED. This chapter gives equi pnent operating and
prelimnary procedures for the system for which there are authorized corrective
mai ntenance tasks at the organizational maintenance |evel.

29-2. EQUI PMENT | TEMS NOT COVERED. Al equipment items for which corrective
mai ntenance is authorized at the organizational maintenance |evel are covered in this

chapter.

290-1
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PRELIMINARY PROCEDURES

GENERAL INFORMATION)

NOTE

L] L N\

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

L 1ol o IINUUAAY 220 .
"lUST D€ 1i1TEQ TO UINLLUURN PO&ITIU[I

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

The rnnrllhnn A'F i-hn 'nﬂfi-cr;ne :l\nulA

11w Wi ~ V. o Siiww

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) /

Tha hatbary indlacntiar cha ||rl L\A 1
11 wull U ’ I WCUIVIE JMIVV IV wWwe 111 \\\l
position as shown in view A VIeW V((ﬁ -

. Reading here indicates
Sfcrf ;ngme and run at 1200 RPM. See that battery is nearly
view

worn out

Engine running at 1200
RPM for several minutes,
and pointer rests in this

With all electrical units

Engine running at maximum
charging speed long enough
to charge battery, with all

electrical units turned on,
pointer should stay in green
section. If not, voltage
regulator is set too low,

or battery is worn out

area, means battery is
not charging. Refer to
generator (alternator)
system. Refer to
troubleshooting index.

off, run engine to maximum
charging rate. If voltage
regulator is properly set,
pointer will fall in top
half of green section

/_/_/\\” % Overcharge section.
Readings here show | ¢ \/ Q W Check fo!: maladjusted
battery was recently| —] ))2“ K( or defective voltage
charged at high rate o o o o regulator. Refer to
(overcharged) \V/ N~ troubleshooting index.

TA 114762

Figure 29-1
29-2
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CHAPTER 30

ELECTRICAL SYSTEM CHECKOUT PROCEDURES

30-1. GENERAL. This chapter gives procedures for checking out the system after
troubleshootin% and repair have been done. Procedures are set up in flow chart
form showi ng the checkout steps in order and referring to the fault synptom index

when the system does not check out.

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

e Set ACCESSORY switch to OFF
e Troubleshoot indicator gage

subsystem. Refer to troubleshooting
index for electrical system

@ Check that battery-generator indicator
shows voltage output

® Start engine. Refer to
T™ 9-2320-209-10

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

Is battery-generator indicator OK?

GO

Figure 30-1 (Sheet 2 of6)

GREEN

BATTERY
GENERATOR
INDICATOR

POINTER

TA 114764
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GO

® Troubleshooting indicator gage subsystem

e Stop engine. Refer to
T™ 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 oil pressure gage. At
idle, pointer must be at 10
psi minimum, and 40 psi
maximum at 2,600 RPM

Is of OK?
oil pressure gage OIL PRESSURE
GAGE

GO
TA 114765

Figure 30-1 (Sheet 3 of 6)
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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

* . 9
Is indicator gage OK? FUEL LEVEL
INDICATOR
GAGE
GO

TA 114766

Figure 30-1 (Sheet 4 of 6) 30-5
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( \ I ( \ | @ Troubleshoot fuel level gage subsystem
YES NO
e Stop engine. Refer to
T™M 9-2320-209-10

e Troubleshoot fuel level indicator
gage subsystem, Refer to fault

symptom index for electrical
system

Q!Zheck that temperature gage works 160 200

\ \\' / /
Look at temperature gage. Pointer

/
should be between 1606F and 180°F \Kt”\ /L 2“7))
when engine is warmed up A5
TEMP, OF

?
Is temperature gage OK ?

/
TEMPERATURE
GAGE

A R P S AR A

GO

TA 114767

Figure 30-1 (Sheet 5 of 6)
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@ Troubleshoot temperature gage
MEHH ,
e Stop engine. Refer to
™ 9-2320-209-10
e Troubleshoot temperature gage.

Refer to fault symptom index
for electrical system

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

@ Indicator gage subsystem checks out
OK.
L

TA 114768

Figure 30-1 (Sheet 6 of 6)
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LIGHTING CHECKOUT

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

@ Check if all lights work

SOLDIER A @ Move light switch
levers to lights being
tested

o Tell Soldier B which
lights are being tested

SOLDIER B @ Look at each light
being tested

e Write down if light
works or not

Do all lights work ?

GO

TA 114769

Figure 30-2 (Sheet 1 of 2)
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@ Set light switch levers to OFF

o 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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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
o Refer to TM 9-2320-209-10

GO

DIRECTIONAL SIGNAL CHECKOUT

TA 114771

Figure 30-3 (Sheet 1 of 5)

30-10



GO

® Check that hazard warning lights work

SOLDIER A e Set light switch main

lever to STOPLIGHT

e Set turn signal control
arm to hazard warning
position

o Check that turn signal
control lamp flashes
1 to 2 times per second

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

SOLDIER A e Step on brake pedal
and hold it down

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

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

Do hazard warning lamps checkout OK?

GO

T™ 9-2320-209- 20- 2- 2

LIGHT
SWITCH

TURN SIGNAL
CONTROL LEVER

BRAKE PEDAL

FRONT SIGNAL
LIGHTS

[}y
5 g

i1
REAR SIGNAL

LIGHTS

TA 114772

Figure 30-3 (Sheet 2 of 5)
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GO

@ Troubleshoot control assembly
directional signal subsystem

e Set turn signal control arm
neutral position

e Set light switch main lever
to OFF

e 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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® Check that turn signal control lamps
light

SOLDIER A e Set turn signal control
arm to left turn

SOLDIER B @ Check that front and
rear left turn signals

' work

SOLDIER A e Step on brake pedal
and hold it down

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

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

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

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

T™ 9-2320- 209- 20- 2- 2

TURN SIGNAL
CONTROL LEVER

BRAKE PEDAL

RIGHT TURN
SIGNAL LIGHT

LEFT TURN
SIGNAL LIGHT

RIGHT TURN
SIGNAL LIGHT

TA 114774

Figure 30-3 (Sheet 4 of 5)
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GO
@ Troubleshoot control assembly
YES NO 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

@ Control assembly directional
signal subsystem checks out OK

e 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

-2

31-1. EQUI PMENT | TEMS COVERED. This chapter gives equipnent troubleshooting
procedures for the transmission system for which there are authorized corrective

mai ntenance tasks at the organizational maintenance |evel.

31-2. EQUI PMENT | TEMS NOT COVERED. Al equipnent itens for which corrective
mai ntenance is authorized at the organizational maintenance |evel are covered in this

chapter.

31-1
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Symptom TRANSMISSION TROUBLESHOOTING

1
( TRANSMISSION LEAKS OIQ

N

K‘H-: Make truck ready for work on % %
transmission /A ”ﬁﬂh e —— =5

ovy

e Park truck. Refer to

T™M 9-2320-209-10 V= %%

TRANSMISSION
CASING

LI ‘ )
) g
/It Check fransmission casing o

e Look for a cracked or broken casing \ ‘Q\\WR

— 7

Is casing OK? m l l
%/ / >

POWER TAKEOFF COVER
MOUNT PLATE
7~
3)
77\ 7\ @ Replace cracked or broken casing
YES NO
o~ 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?

N
GO

TA 114776

Figure 31-1 (Sheet 1 of 2)
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@ Tighten leaking cover plates or
power takeoff mount

o 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
T™ 9-2320-209-10

o Dostep 1

Has leak stopped ?

@ Replace leaking cover plate gasket
o 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
N\
TRANSMISSION GEARS GRIND WHEN SHIFTING)

2

(\

o

—

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

e — NOTE

Clutch system is not part of fransmission
system. However parts. in clutch system

......... bl o H
carn caguse ITIG Tlu"&mlelU" gearn IQ grmu

when shifting

#

@ Check clutch system

e Do froubleshoofmg procedure for

PR PRI R Aans wad

LIUILI’I ulug:, §|IP3, UI QUCO 11ViI
engage. Refer to troubleshooting

.
index for clutch system

Is clutch system OK?
I 7\
3]
@ @ Replace bad parts in clutch linkage

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

I )
gj/ @® Overhaul transmission

o 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 troubl eshooting procedures given
i n[Chapter 3T]for the transm ssion system

32-2. PROCEDURES. The summary in this chapter covers all fault synptons found
in the detailed troubleshooting procedures. Chapter 7 outlines a sanple troubleshoot-
ing procedure. The sunmmary procedures are based on the “what-to-do” portions of
the detailed procedures and do not include the “howto-do-it” instructions. Wrn-
ings, cautions, and notes are given where needed.

32-1
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TRANSMISSION SYSTEM TROUBLESHOOTING SUMMARY

CTROUBLE WITH TRANSMISSION)

Symptoms

] 2
TRANSISSION | [ TRanswission |
LEAKS OIL J WHEN SHIFTING

1 |
1

@ LOOK TO FIND FAULT AT ONE
OF THE FOLLOWING:

e TRANSMISSION CASING
e TRANSMISSION COVER PLATES
e POWER TAKEOFF MOUNT

-‘ ‘ \ I Nl s VR L W Il I Wl =
YES NO REFAIR/REFLACE
BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

8 AR N N N R (N R N A

TA 114779

Figure 32-1 (Sheet 1 of 2)
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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

33-1. EQUI PMENT | TEMS COVERED. This chapter gives equipnent troubleshooting
procedures for the transfer system for which there are authorized corrective mainte-

nance tasks at the organizational maintenance |evel.

33-2. EQUI PMENT | TEMS NOT COVERED. Al equipnent itens for which corrective
mai ntenance is authorized at the organizational maintenance level are covered in this

chapter.

33-1
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Symptom TRANSFER SYSTEM TROUBLESHOOTING
TRANSFER LEAKS OID

1

® Make truck ready for work on transfer

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

PROPELLER
® Check transfer gaskets, seals, and IS:HAFT
casing LANGE

e Crawl under truck

e Look for a cracked or broken casing

e Look for signs of gear oil leaking
from gaskets

e 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

@ 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

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

N

® Make truck ready for work on transfer

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

—

]

I TRANSFER
I TRANSFER SELECTOR
LINKAGE LEVER
o~ i [\ Y I ’ (Q/}A\
1®)

| 7, // AN

=

<
- o~ [ 1 s 2 r 1e 1}
@ C(Check ror pbent transrer linkage

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

o Look closely for signs of bent
linkage

is iinkage OK?

@ 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 iinkage

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?

® 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

6
77\ Q. Overhaul transfer

o Tell direct support
maintenance

TA 114784

Figure 33-2 (Sheet 2 of 2) 33-5
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]
u.lMcke truck ready for work on propeller

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

e Crawl under truck

® Look for signs that the transfer is
shifted to position

o Look for a broken transfer mount

e look for missing transfer mounting
nuts or bolts

o Feel for loose transfer mount nuts

Are transfer mounts OK?
A |

GO

Figure 33-3 (Sheet 1 of 5)




YES

»———————_————
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® 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

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

Put correct bolt, or nut, into
transfer mount and tighten using
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 bolis

NOTE

mounts are no

e C

| P | A,
mMnowever me rear

t part of the

hecked as a

TA 114786

Figure 33-3 (Sheet 20f 5)
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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?

CLUTCH
HOUSING

I
JACKING POINT

GO

@ Replace broken engine mount
® Refer to Vol 3, chapter 2, para 2-4
@® Put back missing engine mount nut

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

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

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

@ Tighten loose engine mount nut

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

HYDRAULIC JACK

TA 114787

Figure 33-3 (Sheet 3 of 5)
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GO

—B________ NOTE

Propeller shafts and universal joints are
not part of the transfer system. However
chack

thaw ehandd Lo ad fe o mmiica AF tha
gy SnoUIG D& CneCked Gs G cause OF me

clunking noise

N
k‘).: Check pillow block

e Look for a broken pillow block.
See figore—38-2

e Feel for a loose pillow block

Is pillow block OK?

/ \ @ Replace broken pillow block

e Refer to Vol 3, chapter 10, para
10-3 or 10-4
@ Tighten loose pillow block
e Refer to Vol 3, chapter 10, para

1N_2 -~ 1N_A
V=9 Or 1v=4

$ S———

TA 114788
Figure 33-3 (Sheet 4 of 5)
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GO

~=1 @ Check all propeller shaft universal

joints

e Look for a broken universal joint.
See figbre38-1 or 38-2

o Feel for a loose universal joint

Are universal joints tight?

y 1
@ Replace any broken propeller shaft
universal joint
e Refer to Vol 3, chapter 10, para

| 10-3 or 10-4

Fi gure 33-3 (Sheet 5 of 5)
33-10
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Symptom

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
T™ 9-2320-209-10

uvud

®

ﬁ"“’

A

® Check transfer mounts

ANSFER
e Crawl under truck TR

e Look for signs that the transfer
shifted its position L
e Look for a broken transfer mount ‘ g
e Look for missing transfer mounting
nuts or bolts ‘_ ’
e Feel for loose transfer mount nuts

| ~—nut \\§

Are transfer mounts OK?

BOLT —T]

TA 114790

Figure 33-4 (Sheet 1 of 4) 33-11
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33-12

GO

@® 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

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

o 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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GO

@ Check rear engine mounts

o 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
o Refer to Vol 3, chapter 2, para 2-4
@ Put back missing engine mount nut

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

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

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

@ Tighten loose engine mount nut

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

HOUSING

JACKING POINT -

HYDRAULIC JACK

Figure 33-4 (Sheet 3 of 4)
GO

TA 114792
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GO

B

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

(o)

)=
® Check all propeller shaft universal

HPG- 1oy Y
joiinTs

e Look for a broken universal joint.
See figgres=38-1 or 38-2

e Feel for a loose universal joint

Are universal joints tight?

7

VY

o=

@® Tighten loose universal joint

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

VT W v v T

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

10-4

YES

77\
O
@ Replace any broken propeller shaft

universal joint

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

Fi gure

33-14

TA 114793

33-4 (Sheet 4 of 4)
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CHAPTER 34
TRANSFER SYSTEM TROUBLESHOOTING SUMMARY

34-1. CENERAL. 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 synptons found
in the detailed troubl eshooting procedures. Chapter 7 outlines a sanple trouble-
shooting procedure. The summary procedures are based on the “what-to-do”
portions of the detailed procedures and do not include the “howto-do-it" instruc-
tions. \Warnings, cautions, and notes are given where needed.

34-1
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TRANSFER SYSTEM TROUBLESHOOTING SUMMARY

C TROUBLE WITH TRANSFER)

- TRANSFER IS HARD HEARD DURING
TRANSFER TO SHIFT OR POPS ACCELERATION ON
LEAKS OIL OUT OF GEAR TRUCKS M36A2

- AND M342A2

[ cLUNKING NoIsE 1S \ [ .

E FOLLOWING:

v T/ LI 1

~ N A CALI NI [N]
VN IV FINY A TAUVL

T ANIE NE
1 1IN VINC VT

TRANSFER CASING
TRANSFER SEALS

TRANSFER GASKETS
MOUNTING BOLTS AROUND
GASKET AREA

ARE MOUNTING BOLTS TIGHT?

| |
TIGHTEN
YES NO MOUNTING

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING

34-2

PROCEDURES, SEE SYMPTOM INDEX

Figure 34-1 (Sheet 1 of 3)

CLUNKING NOISE

IS HEARD DURING
ACCELERATION ON
ALL TRUCKS EXCEPT
M36A2 AND M342A2

A N N S S N

8 A N N N N N N
8 4 N N N S N N

TA 114794
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GO GO GO

® LOOK TO FIND FAULT IN THE
FOLLOWING
e 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:

o TRANSFER MOUNTS
REAR ENGINE MOUNTS
PILLOW BLOCK
PROPELLER SHAFT
UNIVERSAL JOINTS

ARE TRANSFER MOUNTS OK?

GO GO

TA 114795

Figure 34-1 (Sheet 2 of 3)
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TELL DIRECT
SUPPORT

MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

—

! | 4 8

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

e TRANSFER MOUNTS

REAR ENIGINIE MOIINITS

r 3
w NN = NI YL IVYINJWVENT W

PROPELLER SHAFT UNIVERSAL

L8

ARE TRANSFER MOUNTS OK?

N I 77N\
YES NO

TELL DIRECT
SUPPORT
MAINTENANCE

I REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114796

Fi gure 34-1(Sheet 3of3)
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CHAPTER 35
TRANSFER SYSTEM CHECKOUT PROCEDURES

35-1. CGENERAL. This chapter gives procedures for checking out the system after
troubl eshooting and repair have been done. Procedures are set up in flow chart form
show ng the checkout steps in order and referring to the fault synptom index when the

system does not check out.

35-1
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TRANSFER SYSTEM CHECKOUT

CHECK TRANSFER SYSTEM )

c—
BRLW

@ Check transfer housing for oil leaks TRANSFER
HOUSING

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

e Get under truck and look at SE—— S
transfer housing 5 N

Is transfer housing free of oil?

® Do fault isolation procedure for
transfer leaks oil

o Refer to fault symptom index

@ 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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/ \ . / \ Q. Do fault isolation procedure for

YES

i

clunking noises heard during
acceleration on trucks M36A2 and
M342A2

L i [

Kerer to TGUI'I' symprom index

@® Do fault isolation procedure for
clunking noises heard during

acceleration on all trucks except
M36A2 and M342A2

Check transfer shifting

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

Does transfer shift easily and stay

y
G\})_-

in gear?
] .
— — Va
@ Do fault isolation procedure for
YES NO transfer is hard to shift or pops
) g’

out of gear

e Refer to fault symptom index

@ Stop fruck 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

36-1. EQUI PMENT | TEMS COVERED. This chapter gives equi pment troubleshooting
procedures for the proEeIIer shaft system for which there are authorized corrective
mai ntenance tasks at the organizational maintenance |evel.

36-2. EQUI PMENT | TEMS NOT COVERED. Al equipment items for which corrective
mai ntenance is authorized at the organizational naintenance |evel 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

o Park truck. Refer to
TM9-2320-209-10
o 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 RS , h%ﬁ@@ 4

usd

"~ @ Check transfer mounts

e Crawl under truck

e Look for signs that the transfer
shifted its position

e Look for a broken transfer mount

o Look for missing transfer mounting
nuts or bolts

o Feel for loose transfer mount nuts

Are transfer mounts OK?

GO

TA 114799

Fi gure 36-1 (Sheet 1 of 5)
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GO
~1 ~ ©
@ Aline transfe
YES NO

-3
Q
3
Q.
-3
1]

broken

e Tell direct support maintenance

@ Replace broken transfer mount

@ Put back missing transfer mount nuts

and bolts

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

e Put correct bolt, or nut, into
transfer mount and tighten using
7/8-inch wrench

e Using 7/8-inch wrench tighten all
halte

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

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

P—————'—-—

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 114800

Figure 36-1 (Sheet 2 of 5)
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GO

® Check rear engine mounts

e Look for a broken engine mount

o Look for a missing engine mount nut

e Using 15/16-inch wrench feel for a
loose nut

Are engine mounts OK?

36- 4

CLUTCH
HOUSING

JACKING POINT

HYDRAULIC JACK

GO

@ Replace broken engine mount
® Refer to Vol 3, chapter 2, para 2-4

@ Put back missing engine mount nut

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

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

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

@ Tighten loose engine mount nut

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

TA 114801

Figure 36-1 (Sheet 3 of 5)



GO

® Check pillow block

o Look for a broken pillow block.

See figure38-2

e Feel for a loose pillow block

Is pillow block OK?

GO

@ Replace broken pillow block

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

@ Tighten loose pillow block

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

TA

Figure 36-1 (Sheet 4 of 5)

114802
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GO

~1 @ Check all propeliler shaft universal
joints

e Look for a broken universal joint.
See figbre=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
atalanand 2k chadid Lo
rignrenea, ir snouia oe
replaced. Refer to Vol 3,
chapter 10, para 10-3 or

10-4

@ Replace broken propeller

. I . .
ivareal ininte
L] 1INl AR I

NO
10
Y—' [ 1270
Q1IN i i
II e Refer to Vol 3, chapter 10, para

10-3 or 10-4

TA 114803
Figure 36-1 (Sheet 5 of 5)
36- 6
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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
T™M 9-2320-209-10

NOTE

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

@® Check transfer mounts

e Crawl under truck

e Look for signs that the transfer
shifted its position

e Look for a broken transfer mount

e Look for missing transfer mounting
nuts or bolts

e Feel for loose transfer mount nuts

Are transfer mounts OK?

GO

TA 114804

Figure 36-2 (Sheet 1 of 4)
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GO

@ 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

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

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 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?

@ Replace broken engine mount
e Refer to Vol 3, chapter 2, para 2-4
@ Put back missing engine mount nut

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

e Put correct nut onfo 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

HYDRAULIC JACK

GO

TA 114806

Figure 36-2 (Sheet 3 of 4)
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GO
6
@ Check all propeller shaft universal
joints
e Look for a broken universal joint.
See figbre—38-2

o 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

Fi gure 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 troubl eshooting procedures given
in[chapfer 36 for the propeller shaft system

37-2. PROCEDURES. The summary in this chapter covers all fault synptons found
in the detailed troubl eshooting procedures. Chapter 7 outlines a sanple troubleshoot-
ing procedure. The summary procedures are based on the “what-to-do” portions of
the detailed procedures and do not include the “howto-do-it” instructions. arn-
ings, cautions, and notes are given where needed.

37-1
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PROPELLER SHAFT SYSTEM TROUBLESHOOTING SUMMARY

‘ TROUBLE WITH PROPELLER SHAFT )

I ]

u ] |
1 [ cLUNKING NOISE HEARD | o
DURING ACCELERATION ~ ] CLUNKING NOISE HEARD
ON ALL TRUCKS EXCEPT DURING ACCELERATION
M38A2 AND M342A2 / | ON TRUCKS M36A2 AND M342A2'

H
1

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

e TRANSFER MOUNTS
e REAR ENGINE MOUNTS
e PROPELLER SHAFT UNIVERSAL

IMNINITC
JN/1IINT 9

ARE TRANSFER MOUNTS BAD?

i I pp—

YES: NO REPAIR/REPLACE
RAD PART
I ~— ) — L [>T Y P e YA ]

| TELL DIRECT SUPPORT MAINTENANCE

[ .

€ O S S O N S

Figure 37-1 (Sheet 1 of 2)
37-2
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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)
37-3/(37-4 bl ank)
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CHAPTER 38
PROPELLER SHAFT SYSTEM SUPPORT DIAGRAMS

38-1. CENERAL. This chapter gives the diagrams you need when doing trouble-

shooting procedures in [chapter 36. |Table 3-1 is a conplete listing of all support
diagrams used in this manual .

38-1
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38-2

FRONT

UNIVERSAL
JOINT TRANSFER
FORWARD
UNIVERSAL REAR REAR
JOINTS AXLE AXLE

AXLE

g™

T E

( JE\\?[%

N -

=N

o

74 N

/
TRANSMISSION

Figure 38-1.

N

—,

'\

[ /
—

T

/
%/ PROPELLER

UNIVERSAL JOINTS SHAFT

UNIVERSAL
JOINTS

ON ALL TRUCKS EXCEPT M36A2 AND M342A2

TA 114810

Propeller Shaft System Support Diagram
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TRANSMISSION TRANSFER
FORWARD
FRONT UNIVERSAL REAR REAR
AXLE JOINTS AXLE AXLE

| SEbEE e

=l

by o 1 y o .

S e S \&Q

UNIVERSAL  UNIVERSAL
UNIVERSAL JOINTS JOINTS JOINTS

ON TRUCKS M36A2 AND M342A2
TA 114811

Figure 38-2. Propeller Shaft System Support Diagram
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CHAPTER 39

FRONT AXLE SYSTEM TROUBLESHOOTING

39-1. EQUI PMENT | TEMS COVERED. This chapter gives equi pnent troubleshooting
procedures for the front axle system for which there are authorized corrective

mai ntenance tasks at the organizational maintenance |evel.

39-2. EQUI PMENT | TEMS NOT COVERED. All equipment itens for which corrective
mai ntenance is authorized at the organizational maintenance |evel are covered in this

chapter.

39-1
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FRONT AXLE SYSTEM TROUBLESHOOTING
Symptom

1
(" ERONT AXLE MAKES NO!SE)-

NT AXLE MA

- ki _ ¥ _ 2 I PR L_ P PR .
W IVIGKe TruCK reacy TOr workK on rronrt
axle

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

Vo

N @ Check wheel bearing adjustment

e Jack up truck until wheels turn
freely

e Push then pull on tire

e Feel for a lot of free play in wheel

Is wheel bearing adjustment OK?

3

{ o Adjust loose wheel bearings
@ @ e Refer to Vol 3, chapter 14, para
14-7

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

¢ ATE——

TA 114812

Figure 39-1 (Sheet 1 of 3)
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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 {inkage tight?

® 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

GO

TA 114813

Figure 39-1 (Sheet 2 of 3)
39-3
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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
T™M 9-2320-209-10

e Park truck. Refer to
T™M 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)
39-4



Symptom

SHIMMY

N

Make truck ready for work on steering
system

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

)

NOTE

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

Chnr't steering linkaae
CcK ring finkage

LR~

e Look for bent or worn linkage.

See figore 54-1
e Shake steering linkage to feel
if it is loose

Is steering linkage OK?

| B

GO

Figure 39-2 (Sheet 1 of 4)

™ 9-2320- 209- 20- 2- 2

TA 114815
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39-6

YES

ent or worn linkage

A
@
T
Q
0
o
o~

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

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

o Look for a worn or bent pitman

arm. See figore54-1
e Using 11/16-inch wrench feel if

pitman arm nut is loose

Is pitman arm and nut OK?

S—

YES NO

S

@ Repiace worn or bent pitman arm

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

a1
ignren 10

S

s

an arm nur

e pitm
e Using 11/16-inch wrench tighten
pitman arm nut

Fi gure 39-2 (Sheet 2 of 4)




GO

@® Check drag link

o Shake drag link to feel if it is
loose. See figore54-1

Is drag link OK?

T™ 9-2320- 209- 20- 2- 2

@ Adjust loose drag link

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

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

[ @ 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

Firgure 39-2 (Sheet 3 of 4)
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@ Adjust loose wheel bearings

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

o Vol 3, chapter 15, para

Is toe in OK?

® Adjust toe in
e Refer to Vol 3, chapter 15, para
I 15-3

12

\

@ Adjust steering gear assembly

Refer
| 15-5

tc Vol 3, chapter 15, para

39-8

Figure 38-2 (Sheet 4 of 4)

TA 114818



3
rFRONT TIRES DO NOT WEAR EVENLY)

P

]

©

Symptom

@ Make truck ready for work on front
axle

h-_i

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

:

~ @® Check shock absorbers

e Look for signs of leaking

hydraulic oil. See figore54-|

Are shock absorbers OK?

1 }

9 A——

Figure 39-3 (Sheet 1 of 3)

T™M 9-2320-209-20-2-2
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GO
J ]
7\ I O\ I ® Replace leaking shock absorbers

Yt
N e Refer to Vol 3, chapter 17,
para 17-11

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

2

[
C

Check steering linkage

- Feel for loose linkage. See

figore 54-1

Is steering linkage tight?
-

i G)

YES NO
I \ 4 S I e Refer to Vol 3, chapter 15, para

@ Replace worn linkage

15-7

® Do toe-in check

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

Is toe-in OK?

i
GO

TA 114820

Fi gure 39-3 (Sheet 2 of 3)
39-10
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E—

()
@ @ Adjust toe-in
e Refer to Vol 3, chapter 15, para
I 15-3
I NOTE
YES Wheel bearings are not part of the
N 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

g

TA 114821

Figure 39-3 (Sheet 3 of 3)
39-11/(39-12 bl ank)
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CHAPTER 40

FRONT AXLE SYSTEM TROUBLESHOOTING SUMMARY

40-1. GENERAL. This chapter gives a summary of troubleshooting procedures given
i n[chapter 391for the front axle system

40-2. PROCEDURES. The summary in this chapter covers all fault symptonms found
in the detailed troubl eshooting procedures. Chapter 7 outlines a sanple troubleshoot-
ing procedure. The summary procedures are based on the “what-to-do” portions of
the detailed procedures and do not include the “howto-do-it” instructions. Warn-
ings, cautions, and notes are given where needed.

40-1
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FRONT AXLE SYSTEM TROUBLESHOOTING SUMMARY

CTROUBLE WITH FRONT AXLD
|

—

3
(FRONTAXLE \ 2 (FRONTTIR SDO
MAKES NOISE SHIMMY NOT WEAR ENL
\ /] \

i/ \vl i LY \'

m m

L

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

e WHEEL BEARING ADJUSTMENT
e STEERING LINKAGE

e STEERING GEAR END PLAY AND
BACKLASH

CHECKOUT OK?
||

REPAIR OR REPLACE

I;_\J_m BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

8 y. ' | [ | | |
8 ./ | | | | |

TA 114822

Figure 40-1 (Sheet 1 of 3)
40-2



™™ 9-2320-209-20-2-2

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
PROCEDURES, SEE SYMPTOM INDEX

GO

TA 114823

Figure 40-1 (Sheet 2 of 3)
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@® LOOK TO FIND A FAULT IN ONE
OF THE FOLLOWING:

e SHOCK ABSORBERS
e STEERING LINKAGE
e TOE-IN ADJUSTMENT

|
|

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114824

Figure 40-1 (Sheet 3 of 3)
40- 4
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CHAPTER 41
FRONT AXLE SYSTEM CHECKOUT PROCEDURES

41-1. CENERAL. This chapter gives procedures for checking out the systew}a&t?r
ow chart form

troubl eshooting and repair have been done. Procedures are set up in ffo
show ng the checkout steLJs in order and referring to the fault synptom index when

the system does not check out.

41-1
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FRONT AXLE SYSTEM CHECKOUT

CHECK FRONT AXLE ,

@ Park truck and chock wheels
o 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

o Refer to fault symptom index

® Check for front axle noise

e Unchock wheels, start engine,
and drive forward. Refer to
T™ 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)
41-2
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GO
A

"T @ Check for pulling

Does truck go straight?

6
~ 1~ X

VES NO ® Do fault isolation procedure for
truck pulls to one side

L e Refer to fault symptom index

(~
om

e
Check for front axle vibration

f vibration?

Is front axle free

(s )
I ( ) q @ Do fault isolation procedure
NO | for shimmy

o Refer to favlt symptom index

7\ I
wl
I ® Front axle system checks out OK.

Checkout completed

TA 114826

Figure 41-1 (Sheet 2 of 2) 41-3 (414 bl ank)
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CHAPTER 42
REAR AXLE SYSTEM TROUBLESHOOTING

42-1. EQUI PMENT | TEMS COVERED. This chapter gives equipnent troubleshooting
procedures for the rear axle system for which there are authorized corrective mainte-

nance tasks at the organizational maintenance |evel.

42-2. EQUI PMENT | TEMS NOT COVERED. Al equipment items for which corrective
mai ntenance 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)

noan

. Pork fruck
o Refer to TM 9-2320-209-10

——

NOTE
Torque rods and spring seats are not part
of the rear axle group. However, they
shclauld blf‘ checlfed as a cause of the rear SPRING SEAT  U-BOLT ii’?ﬁ'.?.Gp
axie maxing noilse BRACKET SEAT FoADDLE
PIN - ’T‘Thjﬁ)
U-BOLTS\
REAR
LEAF
2 SPRINGS~__/ . el
~1 ® Check torque rods &W \ >
e Shake torque rods TORQUE ROD TORQUE ROD

e Look for free play at torque rod ends

Are torque rods OK?
-

@ Replace worn torque rod ends
YES Il il NO

v—j o Refer to Vol 3, chapter 17, para 17-12

O am—

TA 114827

Figure 42-1 (Sheet 1 of 4)
42-2
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O
@ Check spring seat bearing free play

e Jack up and support truck so

that wheels are off ground.

Refer to TM 9-2320-209-10
e Take off spring seat bearing cap.

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

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

Is adjusting nut OK?

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

SPRING SEAT
BEARING
CAP

PRY BAR

SPRING SEAT
BRACKET

ADJUSTING

NUT\‘\ﬁ; '

® 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

Is wheel bearing adjustment OK?

GO

WHEEL

PRY BAR

TA 114828

Figure 42-1 (Sheet 2 of 4)
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——

@ Adjust loose rear wheel bearings

N J . S I o Refer to Voi 3, chapter 14, para 14-10

- D_ o
® Remove rear DI'GKe nuo OI"IO GI’UITI

assembly. Refer to Vol 3, chapter

14, para 14-9, \./ BEARING
o Look at wheel bearings for signs of // \\
00 a earings =|gn o /\

scorching, melting or meta
discoloring

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?

Ea

@ Replace bad wheel bearing

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

oy -
P,
C

TA 114829

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

@ Put back rear brake hub and drum
YES assembly and wheel

e Refer to Vol 3, chapter 14, para 14-9
Jack down truck
o Refer to TM 9-2320-209-10

o Tell direct support maintenance

N’
L
% @ Repair or replace rear axle
|

Figure 42-1 (Sheet 4of 4) 42-5/( 42-6 bl ank)
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CHAPTER 43

REAR AXLE SYSTEM SUPPORT DIAGRAMS

43-1. GENERAL. This chapter gives the di a?r_ams you need when doi ng troubl e-
shooting procedures i n Table 3-1is a conplete listing of all support
diagrams used in this manual.

43-1
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43-2

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. EQUI PMENT | TEMS COVERED. This chapter gives equipnent troubleshooting
procedures for the brake system for which there are authorized corrective mainte-

nance tasks at the organizational maintenance |evel.

44-2. EQUI PMENT | TEMS NOT COVERED. Al equiprment items for which corrective
mai ntenance is authorized at the organizational maintenance |evel are covered in this

chapter.

44-1
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BRAKE SYSTEM TROUBLESHOOTING
Symptom

( BRAKE PEDAL PRESSURE IS SPONGY w

N | -

© Make truck ready for work on brake
‘ system
e Park truck. Refer to
T™ 9-2320-209-10
~1 @® Check hydraulic brake fluid in master
cylinder ACCESS \
HATCH Wi,

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,
unscrew and take off master cylinder

filler cap s HYDRAULIC TUBE
e Using a flashlight, shine light into
MAQTFR CYLINDER

master cylinder reservoir to see if
fluid level is low )'\)\MASTER CYLINDER

L c FILLER CAP
i ] TUBE
Is the hydraulic brake fluid level OK? NUT
IO}
VES NO @ Test master cylinder
N’ N e Refer to test equipment procedures
l index for master cylinder leakage test
I Is master cylinder OK?
I I
q l
GO GO
TA 114832

Figure 44-1 (Sheet 1 of 7)
44-2
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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?

GO

@ Replace master cylinder

o 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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PanN

GO

@ Check air hydraulic cylinder

e Look for leaks coming from air
I‘\l"lrﬂlll:ﬁ F\lliﬂAer I\AA\I qﬂﬂ

Il,uluvl'v P ARLEL ]
figore46-1

I Al\ll ;ﬂl’ !

LA R A ]

hydraulic fittings

e

LA 7 . LA

.
ecks coming from

[}

Is air hydraulic cylinder OK?

—— —— CAUTION—————!

ghten fitting until leck stops |

o
g

Compressed air line fittings and m

tubing can be ruined by over-tightenin

|

aY

\1 @ Tighten leaking hydraulic or compressed

@«
L]

I air line fittings

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

I o Bleed service brake system. Refer
to Vol 3, chapter 13, para 13-15 or
13-16

I @ Replace leaking air hydraulic cylinder

o Refer to Vol 3, chapter 13, para

1214
19" 14

TA 114834

Figure 44-1 (Sheet 3 of 7)
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GO

~1 @ Check hydraulic lines and fittings

e Look for signs of fluid leaking from
hydraulic fittings. See figbre 438-1

e Look for any broken lines

Are hydraulic lines and fitting OK?

YES NO @ Tighten leaking hydraulic fittings

L. L _1

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

e Rlaad hudemilie heala cuckam

w wITTuU ||yu|uul|b NMIUKNT 3y3|=|||0

Refer to Vol 3, chapter 13, para

I 13-15or 13-16
I @ Replace broken hydraulic lines

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

()

12 ) m
\4 @ 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
— — — — CAUTION— — — —
VES NO Fittings and metal tubing can be ruined by |
overtightening. Tighten fitting until leak |
~ S M

stops

|
I i —
13
@ Replace broken or crushed compressed

air lines

o 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

e
N=

Check service brakeshoe lining

o Take off brake drum. Refer to Vol 3,
Chapter 14, para 14-4 and 14-9
® Look at brakeshoe linings to see if

H\nu are worn
] Nl W YYSR

@ Check wheel cylinders

o Look for leaks

( {1& ”‘\>

()

Are brakeshoe linings and wheel
cylinder OK?

I WHEEL
CYLINDER

A

GO

TA 114836

Figure 44-1 (Sheet 5 of 7)
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15

@ 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

~<

m

W

Z
O

10

©

Check service brakeshoe adjustment

e 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?

|
i )

17 ]

@ @ @ Adjust service brakeshoes
o Refer to Vol 3, chapter 13, para

13-9 and 13-10

7\
( 18
@ Test master cylinder

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

 Ju—

Is master cylinder OK?

‘
GO

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

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

TA 114838

Figure 44-1 (Sheet 7 of 7)
44-8
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Symptom

(" NO BRAKING ACTION\
4

()
\‘r-: Make truck ready for work on brake MASTER

system CYLINDER

e Park truck. Refer to

T™M 9-2320-209-10 s WY a5
- (\\J Ao ‘ » I s
= \-, ?
2 - : - !glll.
@ Check master cylinder . — — |

e Look for leaks coming from cylinder AIR HYDRAULIC CYLINDER BODY
body

Is master cylinder OK?

il

©O!

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

@ Replace leaking master cylinder
YES NO

O,

@® Check air hydraulic cylinder

e Look for leaks coming from air

[ T (e | gl P Y aa
nyuruunc C)’!llldCl bUd)’o S¢¢

figure 46-1

Is air hydraulic cylinder OK?

—r————

N
GO

TA 114839

Figure 44-2 (Sheet 1 of 2) 44-9
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@ Replace leaking air hydraulic cylinder

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

Are hydraulic lines OK?

@ Replace cracked or broken hydraulic

N lines
I | e Refer to Vol 3, chapter 13, para 13-13
< 8 )

@ Replace master cylinder

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

TA 114840

Figure 44-2 (Sheet 2 of 2)
44-10



T™ 9-2320-209- 20- 2- 2

Symptom

3/ IRAILER BRAKES DO NOT WORK WHEN PEDAL IS PRESSED "\

L R d L

OR HAND CONTROL VALVE IS USED )

A~ I
Q)_l
- D1, .. 1
rark 1rucK

‘ e Refer to TM 9-2320-209-10

N\ I
(e
@ Check compressed air lines and fittings

e Refer to test eqmpmenf procedures

index for compressed air line
leakage check

Are compressed air lines and fitting OK?

— CAUTION=— — =— =—I—
7N\ 77\ ' Fittings and meta! tubing can be ruined
YES NO by overtightening. Tighten fitting until l
|nh|/ ctnnre a
LA AN QlV’JQ

TA 114841

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

@ 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
Fitttonm 11mdl] laxl ebane
lllllllu VI ISURnN °|UP°

e Do soap suds test again to be sure

[ A S I I A R N —_—

77N\

4 )
@ Check trailer brakes
— o Refer to trailer TM

TA 114842

Figure 44-3 (Sheet 2 of 2)
44-12
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Symptom

4
(ERAKE PEDAL SINKS CLOSE TO FLOORBOARD)

OR WEAK BRAKING ACTION

& Parle vriinl
w UK Y

L ad

e Refer to TM 9-2320-209-10

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

Are compressed air lines and fitting OK?

I —— — — CAUTION — — — —

Fittings and metal tubing can be ruined !
by overtightening. Tighten fitting until i

!en'z ctnne
QK STORS

——————_J

@ Replace broken or crushed compressed
air lines

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

wodwna

e Using 5/8-inch wrench tighfen fitting
unfil leak stops

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

© S N
@]
|
-
[(o]
>
P
[}
3
o
Q
Z\"
=3
@
(9]
0
3
_e)
-
D
n
'd
]
3
[o]
£
3
[¢]

TA 114843

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

z.ﬁ—%ﬁz\

@ Check service brakeshoe lining

o Take off brake drum. Refer to Vol 3,

chapter 14, para 14-4 and 14-9
e Look at brakeshoe iinings fo see if \)\°\\
they are worn )
@ Check wheel cylinders
e - {.‘ I )

1
T LOOK

Are brakeshoe linings and wheel

A WHEEL
cylinder OK? CYLINDER

|

i ()
) -

® Replace worn service brakeshoe linings

e Refer to Vol 3, chapter 13, para
YES NO 13-8

® Replace a leaking wheel cylinder

e Refer to Vo! 3, chapter 13, para
13-11

6
Q-! 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)
44- 14
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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
Is 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)
44-15
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Symptom

5
‘ ONE BRAKE DRAGS OR TRUCK PULLS TO ONE SIDE)
77\ '

1

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

2
O! Check hydraulic brakelines

o Look for a crushed or bent line.

See figore46-1

Are hydraulic brakelines OK?

I 77N\
3 )
@ Replace crushed or bent hydraulic

VES @ line

N St e Refer to Vol 3, chapter 13, para

13-13

Ol

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

N

GO

TA 114846

Figure 44-5 (Sheet 1 of 3)
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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

o 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

@ Check brakeshoe return spring

o Take off brake drum. Refer to Vol 3,
chapter 14, para 14-3

e Look for broken return spring

e 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)
44- 17



™ 9-2320-209- 20- 2- 2

ﬁﬁ)

@® Replace broken or stretched return
spring

e Refer to Vol 3, chapter 14, para
14-5

e Put back brake drum. Refer to Voi 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
YES drags

o Refer to Vol 3, chapter I3, para
13-11

‘E

TA 114848

Figure 44-5 (Sheet 3 of 3)
44-18



Symptom
6 -~

BRAKES DRAG )

K-'R-.ch:rk truck

e Refer to TM 9-2320-209-10
(z{l

1
= @ Check brake pedal free play

o Slowly push down on brake pedal

o Feel if pedal travels freely 1/4
or 1/2-inch before brake pressure
is felt

Is pedal free play OK?

!

(-

Check master cylinder hydraulic line

o Look for a crushed or kinked line.

See figore46-1

Is hydraulic line OK?

\

GO

™ 9-2320- 209- 20- 2- 2

BRAKE

- PEDAL
. / ;! g /4 to 1/2 INCH

MASTER CYLINDER
HYDRAULIC LINE

TA 114849

Figure 44-6 (Sheet 1 of 5)

44-19
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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

o Look for a crushed or kinked line.

See figore48-1
Are the hydraulic lines OK?

@ Replace crushed or kinked hydraulic

line

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

@ Check service brakeshoe adjustment

o 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)
44-20
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GO
YES NO

I N’ N’

(7)

T™ 9-2320- 209- 20- 2- 2

@® 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
Using 1-inch wrench unscrew and
takeoff master cylinder filter cap
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?

Do T

it

/-

/7

i
(i

) A ——

MASTER
CYLINDER
FILLER CAP

N

=N

@ Replace hydraulic fluid

Remove master cylinder. Refer to
Vol 3, chapter 13, para 13-12
Remove air hydraulic cylinder.
Refer to Vo! 3, chapter I3, para

Refer to Vol 3,
13-14

Drain hydraulic fluid from master
and hydraulic cylinders and clean
using Dry Cleaning Solvent Type Il
(SD-2) P-D-680

Put a rubber hose end on each wheel
cylinder bleeder valve

Place other end of the hoses in cans

N

NO GO
(AR L)

TA 114851

Figure 44-6 (Sheet 3 of 5)
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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

o Put back master cylinder. Refer to
Vol 3, chapter 13, para 13-12

e Put back air hydraulic cylinder.
Refer to Vol 3, chapter 13,
para 13-14

e Add fluid and bleed system. Refer
to Vol 3, chapter 2, para 13-15
or 13-16

N

a--_--' 8

{ @ Check master cylinder
e Refer to test equipment procedures
index for master cylinder leakage

check

Does brake pedal return?

I
i

(13)
I (NO) ;l ® Replace master cylinder

N I o Refer to Vol 3, chapter 13, para

13-12

O A

TA 114852
Figure 44-6 (Sheet 4 of 5)
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I ( ) ;l @ Put back master cylinder hydraulic
YES line

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

Pt "\ﬂf‘l{ mactar !‘\II;I’\I’IDI’ l‘I\IAI'ﬂIII;!‘
TUE MULR THUSITT L ysiniacs Jiyaiaviine

line and tighten using 3/4-inch wrench

@ Put back brake pedal return spring

e Using pliers, put back return spring

-
i
i
ol

@ Replace air hydraulic cylinder

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

TA 114853

Figure 44-6 (‘Sheet 5 of 5)
44- 23] (44-24 bl ank)
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CHAPTER 45
BRAKE SYSTEM TROUBLESHOOTING SUMMARY

45-1. GENERAL. This chapter gives a summary of troubl eshooting procedures given
I n[Chapter 44]for the brake system

45-2. PROCEDURES. The summary in this chapter covers all fault synptons found
in the detailed troubleshooting procedures. Chapter 7 outlines a sanple troubleshoot -
ing procedure. The summary procedures are based on the “what-to-do” portions of
the detailed procedures and do not include the “howto-do-it” instructions. Wrn-
Ings, cautions, and notes are given where needed.

45-1
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BRAKE SYSTEM TROUBLESHOOTING SUMMARY

! ( TROUBLE WITH SERVICE BRAKES)

Symptoms
I 2 3 4 5
TRAILER BRAKES BRAKE PEDAL SINKS ONE BRAKE
BRAKE PEDAL DO NOT WORK WHEN | [ CLOSE TO
PRESSURE IS PEDAL IS PRESSED FLOORBOARDS, OR || 2RAGS o s
SPONGY OR HAND CONTROL WEAK BRAKING TO ONE SIDE
VALVE IS USED ACTION
® LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:
e HYDRAULIC BRAKE FLUID
e HYDRAULIC LINES
GO GO GO GO GO GO

TA 114854

Figure 45-1 (Sheet 1 of 4)
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GO GO GO

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

® LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

e MASTER CYLINDER
e AIR HYDRAULIC CYLINDER
e HYDRAULIC LINES

I

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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@
O

&

B

® LOOK TO FIND FAULT IN ONE

OF THE FOLLOWING:

e SERVICE BRAKESHOE LINING

e SERVICE BRAKESHOE
ADJUSTMENT

e WHEEL CYLINDERS

e HYDRAULIC LINES AND
FITTINGS

e MASTER CYLINDER

|

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

O N A R 8

@ LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

e HYDRAULIC BRAKELINES

e SERVICE BRAKESHOE
ADJUSTMENT

e BRAKESHOE RETURN SPRING

|

GO

9)
@)

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 )
\_ ‘ J
Symptoms I

1 3 _

7 Y

HANDBRAKE DOES NOT HANDBRAKE ASSEMBL

gt DRAGS AFTER HANDBRAKE
HOLD PARKED LEVER IS PUT DOWN

| | | '

-

® LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

HANDBRAKE CABLE

HANDBRAKE BRAKESHOES
HANDBRAKE LINKAGE

|

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TN Nl s W TN s - W

8 . ' /! | | | |

Figure 45-2 (Sheet 1 of 2)
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|
1

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

e HANDBRAKE BRAKESHOE
RETRACTING SPRING

e LEVER RETRACTING SPRING

e HANDBRAKE LINKAGE

e HANDBRAKE CABLE

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114859

Figure 45-2 (Sheet 2 of2)
45-7
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3
CTROUBLE WITH COMPRESSED AIR)

Symptoms
10 ? BUZZER DOES NOT I
LOW OR NO READING SHUT OFF AND AIR READING ON AIR
ON AIR PRESSURE PRESSURE GAGE
PRESSURE 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?

DO ELECTRICAL SUMMARY
@ @ TROUBLESHOOTING PROCEDURE

FOR WARNING SYSTEM . REFER
TO TROUBLESHOOTING INDEX
FOR ELECTRICAL SYSTEM

® LOOK TO FIND FAULT IN ONE
OF THE FOLLOWING:

e COMPRESSED AIR LINE TO AR
PRESSURE GAGE

e AIR PRESSURE GAGE

e COMPRESSED AIR SYSTEM

[

GO GO GO

TA 114860

Figre 45-3 (Sheet 1 of 3)
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Q
@)
9]
O

DECDAID MD DEDI ACE DAMN DADT

NLUAIN UN RLRT LANVLEL DAW TAND
NOTE FOR DETAHED TROIIRIESHONOTINICG
INVIC TN/ WL IAIRLEY IRV UVDLLITIN N 111 N\T
PROCEDURES, SEE SYMPTOM INDEX

® LOOK TO FIND FAULT IN ONE OF
THE FOLLOWING:

e COMPRESSOR DRIVE BELT AND
PULLEY

e AIR COMPRESSOR DRIVE BELT
ADJUSTMENT

e AIR GOVERNOR ADJUSTMENT

FOVAADDECCEN AID 1 INIEC A
CUIVIFREOOLEL AIRN LINLES A

FITTINGS

@

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

A LUUNLY , S5

TA 114861

Figure 45-3 (Sheet 2 of 3)
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® LOOK TO FIND FAULT IN
e 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 di a?r_ams you need when doi n% troubl e-
shooting procedures in Table 3-1is a conplete listing of all support
diagrans used in this manual.

46-1
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WHEEL
CYLINDER

HAND BRAKE
CABLE
BRAKE LINES
AND FITTINGS
AIR HYDRAULIC
CYLINDER

WHEEL
CYLINDER

o o
w
[a]
=
-
>
(&)

~WHEEL

P

MASTER
CYLINDER

WHEEL
CYLINDER

TA 114863

Brake System Support Diagram

Figure 46-1.

46-2
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FITTING AIR GOVERNOR AIR PRESSURE GAGE FITTING

L ) _sfee

g e

FITTING

AlR COMPRESSOR AIR RESERVOIR

TA 114864

Figure 46-2. Compressed Air Subsystem Support Diagram

46-3/(46-4 blank)
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CHAPTER 47
HANDBRAKE SUBSYSTEM TROUBLESHOOTING

47-1. EQUI PMENT | TEMS COVERED. This chapter gives equipment troubleshooting
procedures for the handbrake subsystem for which there are authorized corrective
mai ntenance tasks at the organizational maintenance |evel.

A7-2. EQUI PMENT | TEMS NOT COVERED. Al equipnent items for which corrective
mai ntenance is authorized at the organizational maintenance level are covered in this

chapter.

47-1
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HANDBRAKE SUBSYSTEM TROUBLESHOOTING

Symptom

7
(HANDBRAKE DOES NOT HOLD PARKED TRUCKW
J

@ Make truck ready for work on

handbrake

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

Ny |

=41 ® Check handbrake cabie

e Crawl under truck
e Feel for loose cable end joints.

See figure44-1

e Look for a broken cable

Is handbrake cable OK?
W

i O

— =1 @ Tighten loose cable end joints

@ @ o Refer to Vol 3, chapter 13, para

13-7

TA 114865

Figure 47-1(Sheet | of 3)
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GO

4 HANDBRAKE HANDBRAKE |
BRAKESHOE DRUM
X

@® Check brakeshoes on handbrake
assembly

e Look for oil on linings or drum
o Look for worn linings
e Feel if brakeshoes are loose

Are the brakeshoe linings and drum OK? BRAKESHOE

> L EVER
N/
““““ RIS S e

@ Clean oily handbrake drum
@ @ e Using dry cleaning solvent, type Il
(SD-2) Fed Spec P-D-680, on a

rag wipe drum surface clean of oil
e 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

GO

TA 114866

Figure 47-1 (Sheet 2 of 3)
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GO
A |
\—’: Check handbrake linkage at drum

e Look fo see if any of the levers
are broken or bent

Is the handbrake linkage OK?

® Replace broken or bent brakeshoe
lever

Z
D

(

o Refer to Vol 3, chapter 13, para
13-4

< :

m

1
q

e X
o
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o
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o =5
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e o

w o
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w
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Figure 47-1 (Sheet 3 of 3)
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LEVER HAS BEEN PUT DOWN

HANDBRAKE ASSEMBLY DRAGS AFTER HAN DBRAKD

@® Make truck ready for work on brake
system

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

BRAKESHOE

@ Check brakeshoe retracting spring, and
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

spring

Are retfracting springs OK?

RETRACTING SPRING

BRAKESHOE

" LEVER RETRACTING
SPRING

GO

@ Put back retracting spring that has
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
e Refer to Vol 3, chapter 13, para
13-4

TA 114868

Figure 47-2 (Sheet 1 of 2)
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GO

4
Q-E 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 9-2320-209-12/1

@ Check handbrake cable

o Look for a kinked cable. See

figore46-1
Is handbrake cable OK?

@ Replace handbrake cable
@ o Refer to Vol 3, chapter 13, para

13-5

@ @ 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

48-1. EQUI PMENT | TEMS COVERED. This chapter gives equipnent troubleshooting
procedures for the conpressed air subsystem for which there are authorized correc-
tive maintenance tasks at the organizational naintenance |evel.

48-2. EQUI PMENT | TEMS NOT COVERED. Al equipment items for which corrective
mai ntenance is authorized at the organizational maintenance level are covered in this

chapter.

48-1
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COMPRESSED AIR SUBSYSTEM TROUBLESHOOTING

]
® Park truck
e Refer to TM 9-2320-209-10
ol
@® Check air compressor drive belt and AIR COMPRESS'OR DRIVE BELT
=

pulley

e Take off battery ground cable.
Refer to Vol 3, chapter 7, para
7-58

e Look for a broken belt

e Look for signs of oil on belt and
compressor pulley

@ Check air compressor drive belt
adjustment

o Refer to Vol 3, chapter 13,para 13-34

COMPRESSOR PULLEY

Is air compressor drive belt OK?
I ~ ©
@ Adjust loose drive belt
YES NO

o Refer to Vol 3, chapter 13. para
13-34

@ Replace broken or oily belt
o Refer to Vol 3, chapter 13. para
13-34
Note: If compressor pulley is
found oily, the leak

should be fixed and pulley
cleaned

P

Figure 48-1 (Sheet 1 of 3)
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b)
Q
O

@ Put back battery ground cable

o Refer to Vol 3, chapter 7, para
7-58

(-
O

Check compressed air lines

e Refer to test equipment procedures
index for compressed air lines
leakage checks

Are the compressed air {ines and

fittings OK?

E—

— — — —CAUTION— — — — —

YES @ ' Fittings and metal tubing can be ruined by !
- o over tightening. Tighten fitting until |
| leak stops |

‘ ) L
@ Tighten compressed air fittings that are

leaking

e Using 1 1/2-inch wrench tighten
fitting until leak stops

e 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

)
E) y- ! ' | | |

TA 114871

Figure 48-1 (Sheet 2 of 3)
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GO

® Check air governor adjustment

e Start engine. Refer to
T™M 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

® 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

o Refer to Vol 3, chapter 13, |
para 13-31

TA 114872

Figure 48-1 (Sheet 3 of 3)
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Symptom

10

( OW, OR NO READING ON AIR PRESSURE GAGE\
AND WARNING BUZZER SHUTS OFF

/

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 ) M
L ® Check compressed air line to air

pressure gage

e Using soapy water coat the fitting
and look for air bubbles. See

figore49-1
Is the air line fitting tight?
|

N
GO

Figure 48-2 (Sheet 1 of 2)
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GO
. 77\
O
77N\ 77N\ @ Tighten loose compressed air line
YES NO e Refer to Vol 3, chapter 13,

para 13-31

2

(

@ Check air pressure gage
e 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

e Start engine, Refer fo
T™ 9-2320-209-10.

Watch for pressure reading on gage

Is there still a low or no reading on gage ?

i A

I 77\ :I ® Replace air pressure gage
Y e Refer to Vol 3, chapter 7, para
7-13
6

® Check compressed air system

N/ | e Refer to fauli symptom index for
buzzer does not shut off and air

pressure gage reads below 65 psi

@® Check buzzer

o 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 NORMA L)

>

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

Sy Ol

(o~
® Check air governor adjustment ﬁ {;’3 @

e Storf engine. Refer to LSO
LSl i
e Look at air pressure gage L@Q// 7V N7 \/_QJ
e Wait to see if air compressor unloads 7
before 120 psi or at a high reading //
AIR PRESSURE GAGE

Is adjustment OK?

@ Adjust air governor
H NO g e Refer to Vol 3, chapter 13, para

Nt 13-36

Note: If the air governor can not be
adjusted, it should be replaced.
Refer to Vol 3, chapter 13,

Vi vy

para 13-35
4
@ Replace air compressor
ES e Refer to Vol 3, chapter 13,
L para 13-31
TA 114875
Figure 48-3

48-7/(48-8 bl ank)
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CHAPTER 49
BRAKE SYSTEM TEST PROCEDURES

49-1. CGENERAL. This chapter gives test procedures for the tests given in
for the brake system

49-2. TEST SET-UP. Instructions for setup of test equipnment and parts to be
tested are given before the test procedures. |Illustrations are used, when needed, to
show you how to hook up the test equipnment to the part to be tested.

49-3. TEST PROCEDURE. Detailed step-by-step instructions, in flow chart form
are %i ven 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 [ead you to
the bad conponent or to a fault synptomwthin a related system Reference is nade
to the fault synptomindex, chapter 6, if the test shows a fault in another system

49-1
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BRAKE SYSTEM TROUBLESHOOTING TESTS

_\_

COMPRESSED AIR LINES LEA

II'I'I

CHEC

—

\‘II 4
® Check compressed air lines
e Look for a crushed or broken line.
See figore46-2
B DA eannn cide tack +an ~rharl ~amnracean
- N Jvur’ PVNI Twal IV wilvwvwi™h \!VlllPl VoI
air fittings
e Using soapy water coat the outside
of the fittings. See figore 46-2
e Look for air bubbles that will show
leaks
Figure 49-1

49-2

TA 114876



r_M_ASTER. CYLINDER LEAKAGE .ES)

® Check master cylinder

Nr\fe: Thesn quf two steps clﬁnnlrl

LA -4 A A4 ler‘ FJET
be done quickly so that very
little air enters master cylinder

-
1

e Using 5/8-inch wrench unscrew and
take out hydraulic line from master
cylinder. See fidure46-1

e Screw in a pipe plug and tighten
using 3/4~inch wrench

e Using pliers take off brake pedal
return spring

e Notice pedal position with spring
off

T
i}

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

Figure 49-2

™™ 9-2320-209- 20- 2- 2

TA 114877
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/\‘)

AIR GOVERNOR ADJUSTMENT CHECK)

h---#

@® Check air governor adjustment

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

e Look at air pressure gage

o Wait fo see if air compressor unloads
before 120 psi or at a higher reading

TA 114878
Figure 49-3
49-4
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CHAPTER 50

BRAKE SYSTEM CHECKOUT PROCEDURES

50-1. CGENERAL. This chapter gives procedures for checking out the system after
troubl eshooting and repair have been done. Procedures are set up in flow chart form
show ng the checkout steps in order and referring to the fault synptom 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
T™M 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
o Look at air pressure gage when
air pressure warning buzzer
shuts off for reading

Does air pressure warning buzzer
shut off ?

@ Stop engine
o 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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GO

) ~
4 )
N I 77N :/ @ Stop engine

YES NO o Refer to TM 9-2320-209-10

-, ™ r Be »_ 1 o __ R
® Do fauit isoiation procedure
for low or no reading on air

.
P I L | - iy Py NAsms e E o e

PICDDUIU gugc anug Wulllllly
buzzer shuts off

o Refer to fault symptom
index

Does air pressure gage read
below 105 psi?

|

!

|

)
O
| |

O\

6 J—
7~ I N :/ @ Stop engine

Y NO e Refer to TM 9-2320-209-10

. .
@ Do fault isolation procedure

4 (R~ O L0} [ztheAi ]

for reading on air pressure
gage is above normal

o Refer to fault symptom
index

L

Figure 50-1 (Sheet 2 of 7)
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GO
~
e

@ Check brake pedal pressure

e Firmly press brake pedal and

hold it for ahout ten seconds

LSS AS B ] NI LR A

Does brake pedal sink to floorboard ?
i D

YES NO Is brake pedal pressure spongy ?

@® Go to Step 14

E?)

(

10 )

77N\ @® Stop engine

KYES) | e Refer to TM 9-2320-209-10

® Do brake pedal pressure is spongy
fault isolation procedure

e Refer to fault symptom index

A O I M O N

TA 114881
Figure 50-1 (Sheet 3 of 7)
50-4




Is there brake pedal pressure before
it sinks to the fioorboard?

T™M 9-2320- 209- 20- 2- 2

o
I

NO
N’

j

0!

@ 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 conirol
valve is used fault isolation
procedure

o Refer to fault symptom index

(5)

 enE—g
N’

@® 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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50-6

14

From step 9

@ Check braking action

o Put truck in motion. Refer to
T™ 9-2320-209-10
e Apply brakes

Does truck stop in a straight line?

@ Do fault isolation procedure
for one brake drags or truck
pulls to one side

e Refer to fault symptom
index

® Check if service brakes drag

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

o 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

o 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?

® Do fault isolation procedure
NO for handbrake assembly drags
after handbrake lever is put
down

e Refer to fault symptom
index

Figure 50-1 (Sheet 6 of 7)

TA 114884
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NO GO

® Check handbrake
W 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
o See if truck moves with
handbrake on. Truck

should stall

LS A AS -]

Does handbrake stall truck?

|

‘2]‘
7 -

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

T™ 9-2320-209-10

TA 114885
Figure 50-1 (Sheet 7 of 7)
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CHAPTER 51
WHEEL SYSTEM TROUBLESHOOTING

51-1. EQUI PMENT | TEMS COVERED. This chapter gives equipnent troubleshooting
procedures for the wheel system for which there are authorized corrective mainte-

nance tasks at the organizational maintenance |evel.

51-2. EQUI PMENT | TEMS NOT COVERED. Al equipnent items for which corrective
mai ntenance is authorized at the organizational maintenance level are covered in this

chapter.

51-1
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Symptom WHEEL SYSTEM TROUBLESHOOTING

] ( \
SHIMMY

L

® Jack up and support
front of truck

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

2--4

B

N\
@ Look for bent or
damaged wheels

Check inner and

outer surface o
wheel

Are wheels OK?

° )
M ® Replace bad wheel
YES NO
I \ ) \ ) I o Refer to Vol 3, chapter 14, para
14=3

TA 114886

Figure 51-1 (Sheet 1 of 2)
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9]
o

77\

A=

Check for loose
wheel bearings

e Push then pull on

top of tire
NOTE: Wheel should move
very little

Are wheel bearings tight enough?

A

M)
N @® Adjust wheel bearings
NO

e Refer to Vol 3, chapter 14, para
14-6

I (o)
@ Remount tires correctly
YES
Refer to Vo! 3, chapter 14, para

N’ v

,.._
[ ]
=
SO
Lo
N -t
(o]

<

o]

TA 114887

Figure 51-1 (Sheet 2 of 2) 51-3
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Symptom

2
GRONT TIRES DO NOT WEAR EVENLY)

o Refer to Voi 3, chapter 11, para
11-3

~ 1 @ Check for bent or
damaged wheels

® Look at inner and
outer surface of
wheels

Are wheels ok ?

@ Replace bad wheel

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

Figure 51-2 (Sheet 1 of 2)

51-4




@©
-O

Check for loose whee!

bearmgs
o Push. then oull on
® rusn, Tn&n puin on

top of tire

NOTE: Wheel should move
very little

Are wheel bearings tight enough ?

|
| ()

T™ 9-2320-209- 20- 2- 2

Ny A
m @ Adjust loose wheel bearings

e Refer to Vol 3, chapter 14, para
14-6

O\

6 k-
I f'\ ﬁ @ Adjust toe-in
\V4 =

C
ﬂh
l

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

TA 114889

Figure 51-2 (Sheet 2 of 2)
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CHAPTER 52

STEERING SYSTEM TROUBLESHOOTING

52-1. EQUI PMENT | TEMS COVERED. This chapter gives equipment troubleshooting
procedures for the steering system for which there are authorized corrective nainte-

nance tasks at the organizational naintenance |evel.

52-2. EQUI PMENT | TEMS NOT COVERED. Al equipment itens for which corrective
mai ntenance is authorized at the organizational maintenance level are covered in this

chapter.

52-1
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STEERING SYSTEM TROUBLESHOOTING

Symptom

ARD STEERI NG)

ﬁ\

® Make truck ready for work on steering
system

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

o

STEERING \\A &‘

COLUMN % 7
_ / ,
Check steering column ENCSRD-5)/Q ,
e Using 9/16-inch wrench tum column Ny '\
bracket clamp bolt two turns to the =T 2~
ARKER ‘ (, ;f‘

e
"ol

left

e See if steering column changes its COLUMN

position from side to side BRACKET
T CLAMP
Does steering column stay in position? \V %
COLUMN Y
COLUMN N
BRACKET CLAMP

i ~
3 )
NO @ Adjust steering column

N
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

O Ammm—

TA 114890

Figure 52-1 (Sheet 1 of 2)
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I N
N
YES @ 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

B

TA 114891

Figure 52-1 (Sheet 2 of 2)
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2
SHIMMY

1

® Make truck ready for work on steering
system

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

@ Check steering linkage

e Look for bent, or worn linkage.

See figure54-1
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

e Look for a worn, or bent pitman arm.
See figore54-1

e Using 1 1/4-inch wrench feel if pitman
arm nut is loose

Is pitman arm and nut OK?

v

GO

TA 114892

Figure 52-2 (Sheet 1 of 4)
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- L

@ Replace worn, or bent pitman arm
) 4 N’ e Refer to Vol 3, chapter 15, para 15-4
@ Tighten loose pitman arm nut

° Usmg 1 1/4-inch wrench tighten

plrman arm nut

i
i
O

Check drag link
e Shake drag link to feel if it is loose.

See figore—54-1

Is drag link OK?

8 AR N R N

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?

@ @ ® 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

GO

TA 114894

Figure52- 2 (Sheet 3 of 4)
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GO

' @ Do toe in check
o Refer to Vol 3, chapter 15, para 15-3

Is toe in OK?

W ® Adjust toe in

./ I e Refer to Vol 3, chapter 15, para 15-3

TA 114895

Figure 52-2 (Sheet 4 of 4) 5.7



™™ 9-2320- 209- 20- 2- 2

ol
® Make truck ready for work on steering

system

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

ol

/ @ Check steering linkage

(

e Look for bent, broken, or worn

linkage. See figure54-1
e Shake steering linkage to feel if
it is loose

Is steering linkage OK?

_am—

3 )

® Replace bent, broken or worn linkage

e Refer to Vol 3, chapter 15, para 15-7
@ Tighten loose steering linkage

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

@® Check pitman arm

e Look for a worn, or bent pitman arm.
See figore54~1

e Feel if pitman arm is loose

Is pitman arm OK?

N

GO

TA 114896

Figure 52-3 (Sheet 1 of 3)
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@ Replace worn, or bent pitman arm
chapter 15, para 15-4
@ Tighten loose pitman arm

e Using 1 1/4-inch wrench tighten

.
pitman arm nut

N @ Check drag link
_ e b e . £ _ 1 °f *s o ) _ _ _
[ J JNaKe Orag IINK TO T€el IT IT IS 1003 .
See fighre—5a-1
Is drag link OK?
| .

7)

@ 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

L--

2

heel bearings are not part of steering
tem.

of t

%)
~
“»

5o

3
-t
5
i}
~
N
5
0
o
o
)
D
5
1]
'e)
0
0]
0.
o)
L
o)
n
2
3
)

e truck pulling to one side

O A

TA 114897

Figure 52-3 (Sheet 2 of 3)
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GO

N
A

@ 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?

apter 14, para

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

@
@® Do toe-in check

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

Is toe=in OK?

~—r—

1)

@ @ @ Adjust toe-in
e Refer to Vol 3, chapter 15, para 15-3

=~
O

Tell direct support maintenance

TA 114898

Figure 52-3 (Sheet 3 of 3)
52-10
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Symptom

4 (FRONT TIRES DO NOT WEAR EVENLY)

N
u-! Make truck ready for work on steering

system

— NOTE

The shock absorbe ers are not nart of the
WIIW WIN WO Wi d vl W P“l 1] i 111w

steering system. However, they should be
checked when fhp front tires do not wear

evenly

Q—J

@® Check shock absorbers

e Look for signs of leaking hydraulic
oil

Are shock absorbers OK ?

I 0\

@ Replace leaking shock absorbers
@ @ | o Referto Vol 3, chapter 17, para 17-11

| P ¥ 1 1 1 1 . r 1.
I INOTE ! IT One SNOCK apsorper is round 10

be bad both should be replaced

8 AR

Figure 52-4 (Sheet 1 of 2)
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GO

/

le

@ Check steering linkage

e Feel for loose linkage

® Replace worn linkage
@ @ o Refer to Vol 3, chapter 15, para 15-6

o\

\—F ® Do toe-in check

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

is toe-in OK?

T

@® Adjust toe-in

\NO, l e Refer to Vol 3, chapter 15, para 15-3

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

~T

8

@ Adjust wheel bearings

o Refer to Vol 3, chapter 14,
| para 14-7

TA 114900

Figure 52-4 (Sheet 2 of 2)
52-12
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CHAPTER 53
STEERING SYSTEM TROUBLESHOOTING SUMMARY

53-1. GENERAL. This chapter gives a sunmary of troubleshooting procedures given
i n[chapter 52 for the steering system

53-2. PROCEDURES. The sunmary in this chapter covers all fault synptons found
in the detailed troubl eshooting procedures. Chapter 7 outlines a sanple 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

1
(TROUBLE WITH STEERING SYSTEM\
\. I /

+Aame I
1wl

(\lmh
“,l'l" L} l

TRUCK PULLS TO ) ( FRONT TIRES DO _\
‘( HARD STEERING ) SHIMMY \( ONE SIDE NOT WEAR EVENLY

I

i

8 A-—-_-_-_-q

® LOOK TO FIND A FAULT IN THE
FOLLOWING
e STEERING COLUMN

T+
1

S

REPAIR OR REPLACE BAD PART

[ o

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

- | | |
8 y ! /' ' [ ' |

)
O 4

TA 114901

Figure 53-1 (Sheet 1 of 3)
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Gi) GO
—
i
|

Q
@)

OOK TO FIND A FAULT IN ONE OF
HE FOLLOWING:

STEERING LINKAGE I

=

PITMAN ARM

DRAG LINK

FRONT WHEEL BEARINGS
TOE-IN ADJUSTMENT

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

[—
i

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

STEERING LINKAGE
PITMAN ARM

DRAG LINK

FRONT WHEEL BEARINGS
TOE-IN ADJUSTMENT

CHECKOUT OK?

| ' | | [ | | [ T

©
O
©
O

Figure 53-1 (Sheet 2 of 3)
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S

REPAIR OR REPLACE

VES NO BAD PART

TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

<

|

A
°

FAULT IN ONE OF

e SHOCK ABSORBERS
e STEERING LINKAGE

o TOE-IN ADJUSTMENT

REPAIR OR REPLACE BAD PAR

T

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114903

Figure 53-1 (Sheet 3 of 3)
53-4
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CHAPTER 54

STEERING SYSTEM SUPPORT DIAGRAMS

54-1. CGENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in Table 3-1 is a conplete listing of all support
diagranms used in this manual.

54-1
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B
ol
s

=
]
=

=
=

]
o

DRAG LINK
STEERING
LINKAGE

PITMAN
ARM

TA 114904

Steering System Support Diagram

Figure 54-1.
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CHAPTER 55
SPRING AND SHOCK ABSORBERS SYSTEM TROUBLESHOOTING

2

55-1. EQUI PVMENT | TEMS COVERED. This chapter gives equipnment troubleshooting
procedures for the springs and shock absorbers system for which there are
authorized corrective maintenance tasks at the organizational maintenance |evel.

55-2. EQUI PMENT | TEMS NOT COVERED. All equipnent items for which corrective
mai ntenance 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

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

® Check front and rear leaf springs

e Look for broken springs

Are springs OK?

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)
55-2
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5
_ /- D [} I PRy U I D S (i
@ kepiace proken U-=ooirs
@ @ e Refer to Vol 3, chapter 17, para

17-3 and 17-6

® Check front and rear leaf spring
shackles

LEAF SPRINGS

~/ SHACKLE

W \/

KMJ X
S -

o Look for broken shackies

Are shackles OK? @f

I W

N\

7 )
7~ \ I /\‘E. Replace broken shackles

YES NO

e Refer to Vol 3, chapter 17, para

I | 17-4 and 17-7
7\ I

O
| Tell direct su

support maintenance

TA 114906

Figure 55-1 (Sheet 2 of 2) -
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Symptom

2
REAR AXLE MAKES NOISE ’

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

@ Check torque rods

e Shake torque rods
e Look for free play at torque rod
ends

Are torque rods OK?

GO

REAR LEAF
SPRINGS

TORQUE ROD
ENDS

Figure 55-2" (Sheet 1 of 5)

55-4

SPRING SEAT

TORQUE ROD
ENDS

TA 114907
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GO

® Replace worn torque rod ends

e Refer to Vol 3, chapter 17, para
17-12

LIFTING
BOLT

SADDLE
p

@ 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

e Move bar up and down and look for

free play in spring seat housin FLOOR
play pring g JACK

SPRING SEAT
BRACKET

Is spring seat bearing free play OK?

GO

TA 114908

Figure 55-2 (Sheet 2 of 5) 55-5
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GO
1 . &
~1 @ Adjust spring seaf bearing
M/ESHMH
N N e Refer to Vol 3, chapter 17, para

| 17-10

J—

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

-

o

e Slide a pry bar under rear wheels

NOTE: Bar is used as a lever to move

support W W
e Move the pry bar up and down N / WHEEL
and feel for a lot of free play [é\ //’_\ /%/
in wheel O o O —
O/ \©
Is wheel bearing adjustment OK? O OOO O
. PRY BAR

\ \ ¢ Nt
| . il

GO

Figure 55-2 (Sheet 3 of 5)
55-6
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GO
7
@ @ @ Adjust loose rear wheel bearings
e Refer to Vol 3, chapter 14, para
14-10
@ Check rear wheel bearing on wheel
that is noisy "
e Remove rear hub and brake drum O BEARING
assembly. Refer to Vol 3,
chapter 14, para 14-9 (D)
e Look at wheel bearings for signs S
of scorching, melting or metal —
discoloring <
Note: |f 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 of5) 6.7
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(5)

@ @ @ 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. CGENERAL. This chapter gives a summary of troubleshooting procedures given
in[chapter 55 1for the springs and shock absorbers system

56-2. PROCEDURES. The sunmary in this chapter covers all fault synptons found
in the detailed troubleshooting procedures. Chapter 7 outlines a sanple troubleshoot -
ing procedure. The summary procedures are based on the “what-to-do” portions of
the detailed procedures and do not include the “howto-do-it” instructions. \arn-
ings, cautions, and notes are given where needed.

56-1
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SPRING AND SHOCK ABSORBERS TROUBLESHOOTING SUMMARY

CTROUBLE WITH SPRING AND SHOCK ABSORBER SYSTEM)
N

Svmptoms I

1 2
rTRUCK LEANS \ (;EAR AXLE \
\ TO ONE SIDE J \ MAKES NOISE }
|

i |

® LOOK TO FIND A FAULT IN ONE OF
THE FOLLOWING:
e FRONT AND REAR LEAF SPRINGS
e FRONT AND REAR U-BOLTS
e FRONT AND REAR AXLE CENTER

BOLTS

REPAIR AND REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

8 A NS N E N N A N A

TA 114912

Figure 56-1 (Sheet 1 of 2)
56-2
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GO

@® LOOK TO FIND A FAULT IN ONE OF

TLIC ENATLT AN,
ITIL T ULLAUYVIINAD

e TORQUE RODS

e SPRING SEAT BEARING FREE PLAY
e WHEEL BEARINGS

CHECKOUT OK?
||

@ @ REPAIR OR REPLACE

BAD PART
[

- p—

LL DIRECT SUPPORT MAINTENANCE
W IR I VWL NVINT YUY LI L] Nt

N N N

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114913

Figure 56-1 (Sheet 2 of 2) 56-3/ (56-4 bl ank)
; - an
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CHAPTER 57

DUMP BODY TROUBLESHOOTING

57-1. EQUI PMENT | TEMS COVERED. This chapter gives equi pment troubleshooting
procedures for the dunp body, for which there are authorized corrective maintenance
tasks at the organizational naintenance |evel.

57-2. EQUI PMENT | TEMS NOT COVERED. Al equipment items for which corrective
mai ntenance is authorized at the organizational maintenance |evel are covered in this

chapter.

57-1
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DUMP BODY TROUBLESHOOTING

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

)
|

O
® Check dump control propeller shaft

universal joints
e Look for a broken universal joint.

See figure 571

Are the universal joints OK?

: ~
I (3)
77\ 77\ @ Replace broken universal joints
NO

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

TA 114914

Fi -
572 igure 57-1 (Sheet 1 of 4)



GO
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O!?heck hoist 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?

1

YES

@ Tighten loose fittings

e Using 1 1/2-inch wrench tighten
fitting

o Referto Vol 3, chapter 19, para 19-22

1 @ Check hoist control linkage

e Refer to frnnMAchnnhnn test index

LIS

for hoist control llnkage check

Is hoist control linkage OK?

B |

Figure 57-1 (Sheet 2 of 4)

——

7 )

@ Replace bent, broken, or worn hoist
control linkage

o Refer to Vol 3, chapter 19, para
19-23

TA 114915

57-3
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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

o 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

e Operate dump. Refer to
T™ 9-2320-209-10
e See if dump control propeller
shaft is turning. See figure 59-1
o Turn off dump. Refer to
T™M 9-2320-209-10

Is dump control propeller shaft turning?

GO TA 11491

574 Figure 57-1 (Sheet 3 of 4)
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GO
12
@® Replace transmission power takeoff
YES NO
\. / \_ / | e 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?

14\

@ @ @ Replace hoist control box
— — ' e Tell direct support maintenance

Tell direct support maintenance

TA 114917

Figure 57-1 (Sheet 4 of 4)
57-5
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Symptom

(N
A

)

(-
o}

ff,\

.1—-1

N
DUMP BODY RISES SLOWLY)

Make truck ready for work on dump

e Lower dump body. Refer to
T™M 9-2320-209-10

e Turn off engine. Refer to
TM 9-2320-209-10

Che k hoist hydraulic lines and
£

L

it ga
e Look for cracked or broken lines.

See figure59-2

e Using 1 1/2-inch wrench feel for loose

fittings

Are hydraulic lines and fittings OK?

$ Am——
=
Z

57-6

3 )
e A @ Tighten loose fittings

e Using 1 1/2-inch wrench tighten
fitting
Ry

@ Replace cracked or broken lines

e RefertoVol 3, chapter 19, para 19-22

Figure 57-2 (Sheet 1 of 2)




GO

0. _

(

® Check hoist control linkage

e Refer to troubleshooting test index
for hoist control linkage checks

Is hoist control linkage OK?

NO
-/

r
I——\/

P

5

™ 9-2320-209- 20- 2- 2

@ Tighten loose hoist control linkage

e Refer to Vol 3, chapter 19. para

19-23

@ Replace bent or worn hoist control
linkage

o 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

1V

is hoist controi box OK?

|

NO

P o N

@® Replace hoist control box

e Tell direct support maintenance

8
(‘B.Tell direct support maintenance

Figure 57-2 (Sheet 2 of2)
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Symptom

3
‘ DUMP BODY WILL NOT HOLD IN RAISED POSITION)

J

Make truck ready for work on dump
body

e Lower dump body. Refert

TM 9-2320-209-10

o Turn off engine. Refer to
TM 9-2320-209-10

o Chock wheels

”~
A4

M

(-

/-.- Check hydraulic lines and fittings

o Look for cracked or broken lines.
See figgre59-2

e Using 1 1/2-inch wrench feel for
loose fittings

Are hydraulic lines and fittings OK?

3 )
( \ I f \ : @ Tighten loose fittings
YES NO
I \ J/ \_/ e Using 1 1/2-inch wrench tighten
I fittin
A

@ Replace cracked or broken hydraulic
lines

g
o Refer to Vol 3, chapter 19, para
19-22

TA 114920

57-8 Figure 57-3 (Sheet 1 0f2)
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G

4
~1 @ Replace hoist coniroi box

O]

o Tell direct support maintenance

e Raise dump body. Refer to

~ ] [] » . PR P ., ]
Uoes dump body come down 't

7
i

( 5 )
M L Troubleshooting completed
\/ .

Tell direct support maintenance

TA 114921

Figure 57-3 (Sheet2 of 2) 57-9
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Symptom

4
(" buMP BODY WILL NOT LOWER )
—

@ Brace dump body

o Raise safety braces. Refer to
Vol 3, chapter 19, para 19-24
e Turn off engine. Refer to
T™ 9~2320-209-10

-

-

2
k‘ﬂ @ Check hoist control linkage

o Refer to troubleshooting test index

| R SR vy I Y Py Ty A
TOTU NOISE CONITOI 11INKUge Cneck

le hatet mamieral [tnlbana MK
19 1IWI1 LV 1 lr\usc A AN
3
I I i Oi =s N P
® Tighten loose linkage
YES NO

o Refer to Vol 3, chapter 19, para
19-23
® Replace bent broken or worn control
box linkage

e Refer to Vol 3, chapter 19, para
19-23

§ A

TA 114922

57- 10 Figure 57-4 (Sheet |of 2)
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GO

A
\1 @ Check control linkage woodruff keyed
shafts

e Refer to troubleshooting test index
for control linkage woodruff keyed

Does shaft turn with lever?

i
I I

9 1
I (M \ :‘ @ Replace hoist control box

e Tell direct support maintenance

box

(.
6 )
. @ Put back control linkage to control
w [

e Refer to Vol 3, chapter 19, para
19-23

—

7\
7

® Replace hoist control valve

e Tell direct support maintenance

L

TA 114923

Figure 57-4 (Sheet 2 of 2) £7.11
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Symptom

DUMP BODY DOES NOT RISE ALL THE WAY)

® Make truck ready for work on dump
body

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

e Chock wheels

@ Check hoist control linkage

o Refer to troubleshooting test index
for hoist control 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 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 114925

Figure 57-5 (Sheet 2 of 2) 57.13



™ 9-2320-209- 20- 2- 2

DUMP BODY TROUBLESHOOTING TEST

6
(" HOIST CONTROL LINKAGE CHECK )

1

@ Check hoist control linkage

e Look for bent or broken linkage.

See figure 59-1
e Shake all linkage and feel if loose

e Look for signs of wear in linkage

TA 114926

Figure 57-6
57-14
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HOIST CONIROL BOX TESD

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 DUMP CONTROL
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: @ Take off lock and
move dump control
lever forward to
position B

SOLDIER A:e See if power takeoff
rod moves toward
front of truck. See

figore=59-1

GO

TA 114927

Figure 57-7 (Sheet 1 of 2) 57.15
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GO

)
L

SOLDIER A: @ Tell SOLDIER B to
move dump control
lever to position C
SOLDIER B: ¢ Move dump control
lever forward to
position C
SOLDIER A:e See if spool control
rod moves up
e Tell SOLDIER B to
move dump control
lever to position D
Move dump control
lever forward to
position D

|
1

SOLDIER A:e See if spool control
rod moves up
e Push up hoist control
lever
e See if spool valve
moves up
Note: The spool valve
should not move
up more than
1/4~inch
o Tell SOLDIER B to
move dump conirol
lever to position A
SOLDIER B: @ Move dump control
lever to position A
and lock it

O
m
e
w
(1

Figure 57-7 (Sheet 2 of 2)
57-16
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CONTROL LINKAGE WOODRUFF KEYED SHAFT CHECK )

@ Check control linkage woodruff keyed
shafts

o 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

the control box lever attaches

to the shaft
e Move control box levers and see

if shaft turns with lever

Figure 57-8

CONTROL
BOX LEVER

WOODRUFF
KEYED
SHAFT

TA 114929

57-17/ (57-18 bl ank)
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CHAPTER 58
DUMP BODY TROUBLESHOOTING SUMMARY

58-1. CENERAL. This chapter gives a summary of troubl eshooting procedures given
i n[chapter 57]for the dunp body.

58-2. PROCEDURES. The summary in this chapter covers all fault synptons found
in the detailed troubl eshooting procedures. Chapter 7 outlines a sanple troubleshoot-
ing procedure. The summary procedures are based on the “what-to-do” portions of
the detailed procedures and do not include the “howto-do-it” instructions. Warn-
ings, cautions, and notes are given where needed.

58-1
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DUMP BODY TROUBLESHOOTING SUMMARY

(TROUBLE WITH DUMP HOIST SYSTEM)

2 5
pump BobY DOES | [ pump Booy wiLL [ oume Bopy
Sg_“r";FSOEDY DOES SDE(l)wWPLBYODY RISES | | NoT RISEALL THE | | NOT HOLD IN WILL NOT
WAY RAISED POSITION | | LOWER

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

e DUMP CONTROL PROPELLER SHAFT
UNIVERSAL JOINTS

e HOIST HYDRAULIC LINES AND
FITTINGS

e HOIST CONTROL LINKAGE

e TRANSMISSION POWER
TAKEOFF

e HOIST CONTROL BOX

e CONTROL LINKAGE WOODRUFF
KEYED SHAFTS

CHECKOUT OK?

@ @ REPLACE OR REPAIR
| ISOLATED FAULT

GO GO GO GO GO

TA 114930

Fi gure 58-1 (Sheet 1 of 4)
58-2



GO

I
|
1

rTELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

™ 9-2320-209-20-2-2

GO GO GO GO

_

J =

LOOK TO FIND A FAULT IN ONE OF
THE FOLLOWING:

°
¢
¢

FITTINGS
e HOIST CONTROL LINKAGE
e HOIST CONTROL BOX

CHECKOUT OK?

H(EH(M

REPLACE OR REPAIR
ISOLATED FAULT

l-—TELL DIRECT SUPPORT MAINTENANCE

-NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

Figure 58-1 (Sheet 2 of 4)

() 5 s A B
'
a T

TA 114931

58-3



T™M 9-2320-209-20-2-2

THE FOLLOW ING:

e HOIST CONTROL LINKA
e HOIST CONTROL BOX

@)
m

CHECKOUT OK?

REPLACE OR REPAIR
ISOLATED FAULT

I TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

e HOIST HYDRAULIC LINES
AND FITTINGS
e HOIST CONTROL VALVE

CHECKOUT OK?

~e
OV

Figure 58-1 (Sheet 3 of 4)

58-4

GO GO GO

8 y . | | | | | | [ [ T

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 bl ank)
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CHAPTER 59
DUMP BODY SUPPORT DIAGRAMS

59-1 GENERAL. This chapter gives the diagrams you need when doing troubl e-
shooting procedures in Table 3-1 ?s a complete listing of a?l support
diagrans used in this manual.

59-1
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CHAPTER 60
DUMP BODY CHECKOUT PROCEDURES

60-1. GENERAL. This chapter gives procedures for checking out the system after
troubl eshooting and repair have been done. Procedures are set up in flow chart form
showing the checkout steps in order and referring to the fault synptom index when
the system does not checkout.

60-1
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DUMP BODY CHECKOUT

" CHECK DUMP HOIST SYSTEM )

,-..- Check dump hoist

e Park truck, chock wheels, and
raise dump body. Refer to
TM 9-2320-209-10

)

(

Does p D

® Do fault isolation procedure for dump
HYESHNCH body does not rise

I | e Refer to troubleshooting index

i Does dump body rise at normal speed ?

77\ I /-\ L‘( @ Do fault isolation procedure for
YES dump body rises slowly

n o~

| e Refer to troubleshooting index

i Does dump body rise all the way ?

(¢)
77\ 7~ \ ® Do fault isolation procedure for dump

YES NO body does not rise all the way
a& DRafaw bm tembloiloont o 0 N
‘ I 9 NEITCT 10 1TOURISNIVOTING Inuex

TA 1140128
1N 1124530

Figure 60-1 (Sheet 1 of 2)
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GO

® Check dump hoist

e Hold dump body in fully raised
position without braces. Refer to
T™M 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)
60-3/(60-4 blank)
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CHAPTER 61
WATER TANK BODY TROUBLESHOOTING

61-1. EQUI PMENT | TEMS COVERED. This chapter gives equipnent troubleshooting
procedures for the water tank body, for which there are authorized corrective mainte-

nance tasks at the organizational naintenance |evel.

61-2. EQUI PVENT | TEMS NOT COVERED. Al equipment items for which corrective
mai ntenance 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

e Close pump delivery line valve
e Push discharge valve control lever
to front of truck

o Turn off engine. Refer to
TM 9-2320-209-10

@ Check delivery pump drive shafts

e Look for broken universal joints.

See figbre63-1

e Look for a broken drive shaft

Are delivery pump drive shafts OK?

@ Replace broken universal joints
@ @ o Refer to Vol 3, chapter 18,
para 18-36

@ Replace broken propeller shaft

o Refer to Vol 3, chapter 18,
para 18-35

GO

TA 114938

Figure 61-1 (Sheet 1 of 4)
61-2



™ 9-2320- 209- 20- 2- 2

GO

@ Check delivery pump drive chain
and sprocket

e Look for a broken drive chain
e Look for a broken sprocket

Are delivery pump drive chain
and sprocket OK?

@ 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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Is power takeoff control linkage OK? — N ,( ’
- [
- H \J
- L] ,l
T .
' g
H HE
A N
TS
- ~3

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
T™M 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?

@® 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

e Remove strainer from delivery
pump. Refer to Vol 3, chapter 18,
para 18-34

o See if strainer is dirty

Is strainer clean?

™ 9-2320-209- 20- 2- 2

® 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 114941

Figure 61-1 (Sheet 4 of 4)
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Symptom

LR -

)

(e

WATER CANNOT BE PUMPED FROM TANK SELECTED)

@ Stop pumping operations

e Close pump delivery line valve
o Push discharge valve control
lever to front of truck
e Turn off engine. Refer to
TM 9-2320-209-10

@ Check discharge valve control cables

e Look for a broken cable. See figure
63-1

e Shake cable at discharge valve
to feel if it is loose

Is discharge valve control cable OK?

&) N N —

Figure 61-2 (Sheet 1 of 2)
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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

o Look for water leaks
o Look for bent or crushed tubes

Are discharge valve tubes OK?

@ Replace bent or crushed discharge
valve tubes

o Refer to Vol 3, chapter 18, para
18-57

@® Replace discharge valve

o 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

o Close pump delivery line valve

e Push discharge valve control lever
to front of truck

e Turn off engine. Refer to
™ 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
@ @ e Using soapy water, clean strainer

GO NO GO TA 114944
Figure 61-3 (Sheet 1 of 3)
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NO GO

WARNING

Always wear safety glasses to protect eyes I

| when using compressed air '

r Y I Ie:nn ﬂﬂmn'ﬁEQﬁA ﬂ:" l\'A\Al AI‘\I
- \Jﬂllls \.vulru oIl Uil ¥ 4 MINYY 7
strainer

e Put back delivery pump strainer.

Refer to Vol 3, chapter 18, para
18-34

N

1

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?

$ oum—
|

@ 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

4
(WATER DOES NOT DRAIN USING GRAVITY PROCEDURES)

e Close discharge valve control
levers

e Close gravity delivery valve

e Chock wheels

e Look for a broken cabie. See
figore63-1

e Shake cabie at discharge vaive to
feel if it is loose

Is discharge valve control cable OK?

O om—

TA 114947

Figure 61-4 (Sheet 1 of 2)
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7\
3 )

GO

@ Replace broken discharge valve
YES NO

e v
control cable

o Refer to Vol 3, chapter 18, para
18-56

@® Adjust loose discharge valve control
cable

e Refer to Vol 3, chapter 18, para
18-54

4
@ Check discharge valve tubes
e Look for water leaks. See figure’
63-1
o Look for bent or crushed tubes
Are discharge valve tubes OK?
| (5)
@ Replace bent or crushed discharge
valve tubes
e 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

5
‘ WATER DRAINS SLOWLY USING GRAVITY PROCEDURES)

| ]
k . - .
@ Stop gravity discharge operations

e Close discharge valve control
levers
o Close gravity delivery valve

e Chock wheels '

cables

e look for a kinked cable. See
figbre63-1

e Shake cable at discharge valve
to feel if it is loose

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 control
cable

e Refer to Vol 3, chapter 18, para
18-56

® Check discharge valve tubes

e Look for water leaks
o Look for bent or crushed tubes

Are discharge valve tubes OK?

@ Replace bent or crushed discharge
valve tubes

o Refer to Vol 3, chapter 18, para
18-57 -

@ Replace discharge valve

e Refer to Vol 3, chapter 18, para
18-53

TA 114950

Figure 61-5 (Sheet 2 of 2)
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Symptom

6

n

WATER PUMPS FROM TANK SELECTED SLOWER THAN NORMAI)

)

A

Stop pumping operations

o Close pump delivery line valve
e Push discharge valve control

lever to front of truck
e Turn off engine. Refer to

T™ 9-2320-209-10
I
=

@ Check discharge valve control cables

(~

o Look for a kinked cable. See
figore63-1

e Shake cable at discharge valve
to feel if it is loose

Is discharge valve control cable OK?

$ A——

TA 114951

Figure 61-6 (Sheet 1 of 2)
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GO

@ Replace kinked discharge valve control
cable

o 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

o Look for water leaks
o Look for bent or crushed tubes

Are discharge valve tubes OK?

@ Replace bent, crushed, or leaking
discharge valve tubes

e Refer to Vol 3, chapter 18, para
18-57

@ Replace discharge valve

e Refer to Vol 3, chapter 18,
para 18-53

TA 114952

Figure 61-6 (Sheet 2of 2)
61-16



Symptom
7
( TANKS CANNOT BE SUCTION FILLED)

(

R Ol

@ Stop suction filler operations

e Close gravity and pump valve knobs

o Turn off engine. Refer to
T™ 9-2320-209-10

@ Check delivery pump strainer

e Remove strainer from delivery
pump. Refer to Vol 3,
chapter 18, para 18-34

o See if filter is dirty

Is strainer clean?

9)
:O y

Figure 61-7 (Sheet 1 of 2)
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TA 114953
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@® Clean delivery pump strainer

~ e Using soapy water clean strainer
I | |

[ l WARNING

Always wear safety glasses to protect eyes I
when using compressed air

strainer

e Put back delivery pump strainer.
Refer to Vol 3, chapter 18, para

1Q_14
1094

I i
I e Using compressed air blow dry

@ Replace delivery pump

o 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 sunmary of troubl eshooting procedures given
i n[chapter 61] for the water tank body.

62-2. PROCEDURES. The summary in this chapter covers all fault synptoms found
in the detailed troubl eshooting procedures. Chapter 7 outlines a sanmple troubleshoot-
ing procedure. The summary procedures are based on the “what-to-do” portions of
the detailed procedures and do not include the “howto-do-it” instructions. Warn-
ings, cautions, and notes are given where needed.

62-1
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WATER TANK BODY TROUBLESHOOTING SUMMARY

GROUBLE WITH WATER TANK)

] |

Symptoms I

WATER
PUMPS
OUT OF
BOTH

TANKS
SLOWER
THAN

\NORMAL, II
® LOOK TO FIND A FAULT IN ONE
OF THE FOLLOWING:

DELIVERY PUMP DRIVE SHAFT

DELIVERY PUMP DRIVE SHAFT
UNIVERSAL JOINTS

N/ENA DL IAAD N \ 7 ”~1 1

~nre on/e Al
UCLIVERY FUVF URIVE UNAI

WATER
PUMPS
FROM TANK
SELECTED
SLOWER
THAN
NORMAL

WATER WATER
DOES NOT DRAINS
DRAIN USING | | SLOWLY

TANKS
CANNOT

CANNOT
BE PUMPED
FROM TANK

BE
SUCTION
FILLED

PUMPED
FROM
BOTH
TANKS

GRAVITY USING

PROCEDURES] | GRAVITY
PROCEDURES

SELECTED

I-ul__[

—

8 A-_--_-{

POWER TAKEOFF CONTROL
LINKAGE

POWER TAKEOFFF
DELIVERY PUMP STRAINER

IS POWER TAKEOFF OK?

A
GO

8 y.___ | | ' | | |

9)
O

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 FIND A 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:

o SUCTION STRAINER

e DELIVERY PUMP STRAINER

N B

|

CLEAN OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

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

e 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. CGENERAL. This chapter gives the diagrans you need when doing trouble-
shooting procedures in Table 3-1 is a conplete listing of all support
diagrams used in this manual.

63-1
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CONTROL
CABLES

DISCHARGE

DISCHARGE
VALVES

VALVE TUBES

P 1 Ty —

Sy,

UNIVERSAL
JOINTS

UNIVERSAL
JOINTS

[P

TA 114958

Di agram

VWat er Tank Body Support

Figure 63-1.
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CHAPTER 64
WATER TANK BODY CHECKOUT PROCEDURES

64-1. GENERAL. This chapter gives procedures for checking out the system after
troubl eshooting and repair have been done. Procedures are set up in flow chart form
showi ng the checkout steps in order and referring to the fault symptom index when the
system does not checkout.

64-1
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WATER TANK BODY CHECKOUT

Ve ™~
CHECKOUT WATER TANK SYSTEAU

(. Check if water pumps from each
tank selected

e Start engine. Refer to
T™ 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 ?

—

| )
@ Check if water pumps from af
least one tank selected

Does water pump from at least one
tank selected?

I ——
I ()

@ Do fault isolation procedure for

\ J watfer cannot be pumped from
I —I both tanks

L e Refer to troubleshooting index

Z E
O
¢

()

m ® ‘!.).iffu;lt ‘iio‘llofion procedure for

warer cannor :"Jé pum'pea’ ffom
~ tank selected

I e Refer to troubleshooting index

| | | | |

Q
O

Figure 64-1 (Sheet 1 of 4)
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GO

A

[ @ Check rate of pumping from each
tank selected

Does water pump from each tank

selnhh:-rl fast nn_glvlgh ?

LA OR AR RO L B

(o)

® Check rate of pumping from at
YES NO least one tank selected

Does water pump at least one tank
seiected fast enough?

N

I o

f =

® Do fault isolation procedure for
water pumps out of both tanks

slower than normal

L e Refer to troubleshooting index

(=)

@® Do fault isolation procedure for water

YES pumps from tank selected slower
Nt than normal
- afar tn tranthl achantina indeyw
I - ING 1 T IV 1TV WIS l|l8 [ R AW A=y on
® Drain water from each tank
using gravity procedures
o 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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Q—l
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GO

7~ . P
YES NO

OF

[ APy YR SRRy Aioa L.
IJO TGUll' ISOIOhOII procecaviec 101

water does not drain using

; .
gravity proceaures

e Refer to troubleshooting index

Check rate of draining

Does water drain from both tanks fast
enough?

I
) B

| .

(17)

| -

II : £
A\ 10)
)

@® Do fault isolation procedure for
water drains siowly using gravity
procedures

e Refer to troubleshooting index

/ @® Check if tanks can be

suction~filled

o Suction-fill both tanks. Refer
o TM 9-2320-209-10
Can tanks be suction=Ffilled?

® Do fauit isoiation procedure for tanks

cannot be suction filled

I e Refer to troubleshooting index

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)
64-5/(64-6 blank)
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CHAPTER 65
FUEL TANK BODY (TRUCK M49A1C) TROUBLESHOOTING

65-1. EQUI PMENT | TEMS COVERED. This chapter gives equi pment troubl eshooting
procedures for the fuel tank body MIQAIC, for which there are authorized corrective
mai ntenance tasks at the organizational maintenance |evel.

65-2. EQUI PMENT | TEMS NOT COVERED. Allequipment itenms for which corrective
mai ntenance is authorized at the organizational maintenance |evel are covered in this

chapter.

65-1
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FUEL TANK BODY M49A1C TROUBLESHOOTING

Symptom

_r—ﬂi(‘

-~
FUEL DOES NOT PUMP OUT OF TANKS)

Make truck ready for work on
pumping system

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

J————WARNING »

be used when choosing a place to work on
fuel tanker. Keep truck about 50 feet I
away from an area where open flame,

sparks, or smoking can cause a fire. Keep

a fire extinguisher close by

@® Check fusible link
e See if link has me off

mounting pin
e Look for a broken link

Is fusible link OK?

65- 2

1

O A ———

V4 = /

TA 114963

Figure 65-1 (Sheet 1 of "5y
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@® Put back fusible link that has come
off mount

e 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

o Refer to Vol 3, chapter 18, para
18-30

TRANSFER
POWER
TAKEOFF

@ Check power takeoff linkage

e Look for loose, bent or broken
linkage

o Crawl under truck

e 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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@ Adjust loose linkage

e Refer to Vol 3, chapter 19,
para 19-25

@ Replace bent or broken linkage

o Refer to Vol 3, chapter 19,
para 19-25

T

® Check power takeoff

e Start engine and turn on power
takeoff. Refer to
TM 9-2320-209-10

e Crawl under truck

e Look to see if propeller shaft is
turning at power takeoff

TRANSFER
POWER
TAKEOFF

Is shaft turning ?

PROPELLER
SHAFT

Tell direct support maintenance

@ Shut off engine and turn off power
takeoff

o Refer to TM 9-2320-209-10

GO

TA 114965
Fi gure 65-1 (Sheet 3 of 5)
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® Check delivery pump propeller
shafts

e Look for broken universal joints
e Look for a broken propeller shaft

Are delivery pump drive shafts OK?

™ 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

o 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

= e

DELIVERY
PUMP

TA 114966

Figure 65-1 (Sheet 4 of 5)
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@ Replace broken delivery pump
@ @ e Refer to Vol 3, chapter 18,

para 18-33
13
@® 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?
I (14)
@ Clean dirty meter screen
® Refer to Vol 3, chapter 18,
para 18-46

15

@ Replace meter assembly
YES

o e Refer to Vol 3, chapter 18,
para 18-46

o o TA 114967
Figure 65-1 (Sheet 5 of 5)
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| @ Stop pumping operations

e Close delivery pump gate valve
knob

e Close dump valve knob

e Close discharge valve control
lever

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
tanker

_J

"4\ ® 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 delivery pump pressure OK?

1

GO

Figure 65-2 (Sheet 1 of 3)

T™M 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

\1 ® 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
T™ 9-2320-209-10

Does gage read above 25 psi ?

@ @ @ Clean delivery pump screen
o 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

| I S e CARA ARE
A 4 CneCK merer screens

e Remove meter screens. Refer to
Vol 3, chapter 18, para 18-46
e Look for signs of dirt on screens

Are meter screens OK?

—————J

)

/ I}

® Clean dirty meter screens

e Refer to Vol 3, chapter 18,
para 18-46

@ Replace meter assembly

YES e Refer to Vol 3, chapter 18,
para 18-46

E( (&
=)

TA 114970

Figure 65-2 (Sheet 3 of 3)
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Symptom

FUEL DOES NOT PUMP FROM TANK SELECTED)

@ Stop pumping operations

e Close delivery pump gate valve
knob

Close dump valve knob

Close discharge valve control lever
Turn off engine

Chock wheels

L—- 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

o Look for a broken or kinked cable.
See figore67-1

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)
65-10



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

@® Put back cable that has come off of
control lever

e Make sure valve and control
lever are in OFF positions
e 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 cable. Refer to Vol 3,
chapter 18, para 18-25 or 18-27
@ Replace broken discharge valve control
cable

o Refer to Vol 3, chapter 18, para
18-25 or 18-27

® Check discharge valve tubes

o Look for fuel leaks. See
figores7 -1

e Look for bent, crushed or
broken tubes

Are discharge valve tubes OK?

@ Replace leaking, bent, crushed
@ @ or broken discharge valve tubes
o Refer to Vol 3, chapter 18,

para 18-21

GO ) o TA 114972
Figure 65-3 (Sheet 2 of 3)
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GO

6
® Check discharge valve screen

R » PN | FU RNV NP Pep g ey

@ Remove aisCnarge vaive scirecii,
Tell direct support maintenance

e Look for signs of dirt on screen

Is discharge valve screen OK?

| .
i O
7~
NM ® Clean dirty discharge valve screen
Tell direct su maintena

@'
@ Replace discharge valve screen
YES _
\_ / I o Tell direct support maintenance

TA 114973

Figure 65-3 (Sheet 3 of 3)
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@ Stop pumping operations

e Close delivery pump gate valve
knob

e Close discharge valve control
lever

e Turn off engine

e Chock wheels

o
Q
D
7l
D
2
3
e
<
0]
<
®
~
3
Q
o

WARNING

w

Diesel fuel is very flammable. Do not
allow smoking, or an open flame within
50 feet of truck while working on fuel

Foy
Tanker

\'T ® Check discharge valve cable

e Look for a kinked cable. See

Figure 65-4 (Sheet 1 of 3)

T™M 9-2320-209-20-2-2

TA 114974
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g

@ Adjust loose discharge valve control
YES NO cable

chapter 18, para

@ Replace kinked discharge valve
control cable

chapter 18, para

d
ook for fuel leaks.
ook for bent or crushed tubes

Are discharge valve tubes OK?

|

@ Replace bent, crushed, or leaking
discharge valve tubes

e Refer fo Voi 3, chapter 18, para
I 18-21

$ A

TA 114975

Figure 65-4 (Sheet 2 of 3)
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GO

@ 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?

™ 9-2320-209- 20- 2-2

@ @ ® 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

o 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

o Look for a broken or kinked
cable. See figure67-2

e See if cable has come off of
mounts

Is discharge valve control cable OK?

GO
Figure 65-5 (Sheet 1 of 3)

65- 16
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GO

® Put back cable that has come off of
discharge valve

e 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

e Make sure valve and control lever
are in OFF positions. Refer to
TM 9-2320-209-10

e Using 5/8-inch wrench loosen nut

o 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

4
ZRepIace 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

o Look for fuel leaks. See
figore67-2

e Look for bent, crushed, or
broken tubes

Are discharge valve tubes OK?

@ Replace bent, crushed, or broken
discharge valve tubes

o Refer fo 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

6
{FUEL DRAINS FROM TANK SELECTED SLOWLY \

wsme GRAVITY PROCEDURES /

@ Stop gravity discharge operations

e Close discharge valve control levers.
Refer to TM 9-2320-209-10

o Close delivery line valve knob.
Refer to TM 9-2320-209-10

e Chock wheels

A 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 vaive control cabie

o Look for a kinked cable. See
figbre67-2

e Shake cable at discharge valve
to feel if it is loose

Is discharge valve control cable OK?

8 T [

TA 114980
Figure 65-6 (Sheet 1 of 3)

65-19



T™M 9-2320-209-20-2-2

@ Adjust loose discharge valve control
@ cable

e Refer to Vol 3, chapter 18, para
10 N _ . 10 "7
18-25 or 18-27

@ Replace kinked discharge valve

18-25 or 18-27

(+)

control cable
e Refer to Vol 3, chapter 18, para
o

(

Check discharge valve tubes

o Look for fue! leaks
e Look for bent or crushed tubes

Are discharge valve tubes OK?

i e

(O R |

@ Replace bent, crushed or leaking
discharge tubés

e Refer to Vol 3, chapter 18, para
18-21

QA

TA 114981

Figure 65-6 (Sheet 2 of 3)
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GO

@ Check discharge valve screen

e Remove discharge valve screen.
Tell direct support maintenance
e Look for signs of dirt on screen

Is discharge valve screen OK?

® Clean dirty discharge valve screen

o 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)
65-21



T™M 9-2320-209-20-2-2

Symptom

7 -~

" (' TANKS CANNOT BE FILLED BY SUCT|ON)

:1 @ Make truck ready for work on
I suction system

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

WARNING

: i pluce to work on
fuel tanks. Kee k about 50 feet away

from an area Wl"v!’v open Flﬂnn'e’ spcrks,

or smoking can cause a fire. Keep a fire
extinguisher close by

wwﬁx

2
\‘/—.- Check fusible link

e See if link has come off mounting
pin

Look for a broken link

[

Is fusible link OK?

MOUNTING  FUSABLE
PIN LINK

@ Put back fusible link that has come
YES NO off mounting pin

e Slide link over mounting pin
e Put cotter pin through hole in
I mounting pin and bend ends
X
GO

around using needle nose pliers
® Replace broken fusible link

e Refer to Vol 3, chapter 18, para
18- 30

TA 114983

65-22 Figure 65-7 (Sheet 1 of 6)



GO

@ Check power takeoff linkage

e Look for loose, bent or broken
linkage

e Crawl under truck

e Feel for loose, bent or broken
linkage

Is power takeoff linkage OK?

T™M 9-2320-209-20-2-2

TRANSFER
POWER
TAKEOFF

LINKAGE

TA 114984

Figure 65-7 (Sheet 2 of 6)
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GO

@ 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
—
W : ALFB
Ay v F
T e

® Check power takeoff

e Start engine and turn on power
takeoff. Refer to
T™M 9~2320-209-10

e Crawl under truck

e Look to see if propeller shaft is
turning at power takeoff

Is shaft turning? TRANSFER

POWER
TAKEOFF

PROPELLER
SHAFT

@ @ Tell direct support maintenance

GO TA 114985

Figure 65-7 (Sheet 3 of 6)
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@ Shut off engine and turn off power
takeoff

o Refer to TM 9-2320-209-10

R

—

2

r

(

® Check delivery pump propeller
shafts

e Look for broken universal joints.
e Look for a broken propeller shaft

Are delivery pump drive shafts OK?

10

@ @ @ Replace broken universal joint
- e Refer to Vol 3, chapter 18,

para 18-36

e Refer to Vol 3, chapter 18,
para 18-35

AR N

TA 114986

Figure 65-7 (Sheet 4 of 6)
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e Turn pump on, Refer to (
T™M 9-2320-209-10 \

e Listen for noise from pump

e Put hand on pump ll
o Feel for a lot of vibration l ‘j}‘ Ml
Is delivery pump OK? |
-
I DELIVERY
I PUMP
I 12 }
@ @ @ Replace broken delivery pump
e Refer to Vol 3, chapter 18,
para 18-33

|
|
.

7 @ Check meter screen

e Remove meter screen. Refer
To Vol 3, chapter 18, para

1Q_4A
10550

e Look for signs of dirt in screen

Is meter screen OK?

@®
O

TA 114987

Figure 65-7 (Sheet 5 of 6)
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®
!

14

® Clean dirty screen

e Refer to Vol 3, chapter 18
para 18-46

) -j

on
o

@® Replace meter assembly

e Refer to Vol 3, chapter 18,
para 18-46

TA 114988

Figure 65-7 (Sheet 6 of 6)
65-27
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CHAPTER 66

FUEL TANK BODY (TRUCK M49A1C)
TROUBLESHOOTING SUMMARY

66- 1. CGENERAL. This chapter gives a summary of troubl eshooting procedures given
i n[chapter 69 for the fuel tank body (M9A1C).

66- 2. PROCEDURES. The sunmary in this chapter covers all fault synptons found
in the detailed troubl eshooting procedures. Chapter 7 outlines a sanple 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. \rn-
ings, cautions, and notes are given where needed.

66-1
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FUEL TANK BODY M49A1C TROUBLESHOOTING SUMMARY

(TROUBLE WITH FUEL TANK)

Symptoms

FUEL DOES NOT TANKS
DRAIN FROM CANNOT BE
TANK SELECTED FILLED BY
USING GRAVITY SUCTION
PROCEDURES

FUEL DOES
NOT PUMP

FROM TANK
SELECTED

FUEL DOES
NOT PUMP

OUT OF
TANKS

6
2 COEL PUMPS FUEL DRAINS
FUEL PUMPS FROM TANK ::ﬁ"‘é' gﬁé\ﬁﬂfo
OUT SLOWLY SELECTED
SLOWLY USING GRAVITY
PROCEDURES

WARNING ]

DIESEL FUEL IS VERY FLAMMABLE, CARE MUST BE USED WHEN CHOOSING A
PLACE TO WORK ON FUEL SYSTEM. KEEP TRUCK ABOUT 50 FEET AWAY FROM
AN AREA WHERE OPEN FLAME, SPARKS, OR SMOKING MAY CAUSE A FIRE.

KEEP A FIRE EXTINGUISHER CLOSE BY

GO GO GO GO GO GO

GO
TA 1149892

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

B oo o

e DELIVERY PUMP PROPELLER SHAFTS
e DELIVERY PUMP
e METER SCREEN

L_'

CLEAN, REPAIR OR REPLACE BAD PART

et

NOTE: FOR DETAILED TROUBLESHOOTING

PROCEDURES, SEE SYMPTOM INDEX

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

GREGATOR FILTER

e DELIVERY PUMP PRESSURE
e METER SCREEN

.
1

CLEAN, REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

Figure 66-1 (Sheet 2 of 5)
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@
O

y ' /! '/ ' /' /' '/ [ | | 4

©
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®
O

)
O
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©
@)

TA 114989b
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GO GO GO GO GO

® LOOK TO FIND A FAULT IN ONE
OF THE FOLLOWING:
e DISCHARGE VALVE CABLE .;
o DISCHARGE VALVE TUBE |
o 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:
e DISCHARGE VALVE CABLE
e 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

REPAIR
Yt NO OR REPLACE
BAD PART
I TELL DIRECT SUPPORT MAINTENANCE
I

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

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

e DISCHARGE VALVE CABLE
e DISCHARGE VALVE TUBES

Ao
UNY

1 [V IIT

FalBE Fal Vo
CHACURNUU

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!'gg

M REPAIR/REPLACE

-

I \_/ \—/ | BAD PART

I| TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING

PROCEDURES, SEE SYMPTOM INDEX

Figure 66-1 (Sheet 4 of 5)

-
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GO GO

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

e DISCHARGE VALVE CON
CABLE

NICALUIADALC \/AI\/C TIIDEC

® VIODLUMNARLDLC VALVEL 1UDLO I
DISCHARGE VALVE SCREEN I

CHECKOUT OK?

-

7~ N\ |

YES NO CLEA

I IBA

| TELL DIRECT SUPPORT MAINTENANCE

7NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

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

FLISIRLE LINK
NI e

LA R AN

POWER TAKEOFF LINKAGE
POWER TAKEOFF

) 1N

DELIVERY PUMP PROPELLER SHAFTS
DELIVERY PUMP
METER SCREEN

n N

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 Table 3-17is a conplete listing of all support
diagrans used in this manual.

67-1
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DISCHARGE
VALVE

CABLE
END
U-BOLT

TA 114993

Figure 67-1. Fuel Tank Body (M9A1C) Support D agram
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CLAMP
BOLT

NUT

TA 114994

Figure 67-2. Fuel Tank Body (M9AL1C) Support Diagram

67-3/(67-4 bl ank)
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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
troubl eshooting and repair have been done. Procedures are set up in flow chart form
showi ng the checkout steps in order and refering to the fault synptom index when the
system does not checkout.

68-1
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FUEL TANK BODY M49A1C CHECKOUT

GHECKOUT FUEL SYSTEI\D

—M—————— WARNING

Diesel fuei is very fiammabie. 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
™ 9-2320-209-10
e Pump fuel from each tank into

55-gallon container. Refer to
T™M 9-2320-209-10

Does fuel pump from each tank se

@ Check if fuel pumps from any
tank selected

Does fuel pump from any tank selected?

-
i
\

NO GO TA 114995

>

$  Sm———

Figure 68-1 (Sheet 1 of 4)
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NO GO

@ Do fault isolation procedure for fuel
NO cannot be pumped out of all tanks

e Refer to troubleshooting index

I ( 1 | @ Do fault isolation procedure for
YES fuel does not pump from tank

et selected

—
[
A2
[(]
ba
[¢)]
=
-
o]
=
o}
C
Q

@ Check rate of pumping from each
tank selected

Does fuel flow fast enough from any
tank selected?

Ly |
I ( \ I @ Do fault isolation procedure for fuel
YES pumps from tank selected siowly
| e Refer to troubleshooting index

Figure 68-1 (Sheet 2 of 4)
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TA 114996
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®)

€
o

Check draining

e Drain fuel from each tank into
55-gallon container using gravity

procedures. Refer to
T™ 9-2320-209-10

Does fuel drain out?
10
_p— _m—, J
YES NCH
L

@ Do fauit isoiation procedure for fuel

does not drain from selected tank using
gravity procedures

e Refer to troubleshooting index

2

Check rate of draining

Does fuel drain fast enough?

7~ \

YES NO

12
Q Do fault isolation procedure for fuel
k

drains from selected tank slowly
using gravity procedures

e Refer to troubleshooting index

G
S,

@ Check suction filling

e Suction-fill all tanks.
to TM 9-2320-209-10

Refer

Can all tanks be suction=filled?

N |

@]

7

TA 114997

Figure 68-1 (Sheet 3 of 4)
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GO
14

@® Do fault isolation procedures for

tanks cannot be suction-filled

o Refer to troubleshooting index

Z
? O

(i5)

p— g _ R
Stop engine.

%H_. Refer to TM 9-2320-209-10

Fuel tank truck system checks out OK,
Checkout completed

TA 114998

Figure 68-1 (Sheet 4 of 4)
68-5/ (68-6 blank)
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CHAPTER 69
FUEL TANK BODY (TRUCK M49A2C) TROUBLESHOOTING

69-1. EQUI PMENT | TEMS COVERED. This chapter gives equipment troubleshooting
procedures for the fuel tank body MI9A2C, for which there are authorized corrective
mai ntenance tasks at the organizational maintenance |evel.

69-2. EQUI PMENT | TEMS NOT COVERED. Al equipnent items for which corrective
mai ntenance is authorized at the organizational maintenance |evel are covered in this

chapter.

69-1
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FUEL TANK BODY M49A2C TROUBLESHOOTING
Symptom

1 »~

( FUEL DOES NOT PUMP OUT OF TANKS)

ol

@ Stop pumping operations

e Close delivery pump gate valve

e Close dump valve knob
e Close discharge v
lever

.
¢ Turn off engine

e Chock wheels

' —I—— WARNING

Diesel fuel is very flammable. Do not
allow smoking or an open fiame within
50 feet of truck while working on fuel

tanker I

A I N N

GO
TA 114999

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 7 3

Is fusible link OK? 3

E

MOUNTING FUSABLE
PIN LINK

@ Put back fusible link that has come
@ @ off mounting pin
e 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
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 figoreA-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 shoft

o Refer to Vol 3, chapter 18, para
18-36

® Check segregator filter
o Refer to TM 9-2320-209-10

Note: [f 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

N
L

Check delivery pump pressure

e Turn differential pressure gage
handle to No. 1
e See if gage reading is above 25

psi

& Refer fo Vo! 3, chapter 18, para 18-34

I 7~ :. Clean delivery pump screen
I_\NQ/—_- o Dafas N

Note: Repeat step 8 and if pressure is
still low replace delivery pump.
Refer to Vol 3, chapter I8, para

i i8-33
I 7\
10 )
@ Replace meter assembly
w e 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

e Close delivery pump gate valve
knob

Close dump valve knob

Close discharge valve control
lever

e 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?

I

A

GO

69-6 Figure 69-2 (Sheet 1 of 2)
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7\

3 )

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

@ Replace dirty segregator filter

o 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
™ 9-2320-209-10

Is delivery pump pressure OK?

(5)

YES

E

® Clean delivery pump screen

o 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

(s)

e Refer to Vol 3, chapter 18, para
18-47

W‘ Replace meter assembly
=
1

TA 115004

Figure 69-2 (Sheet 2 of 2)
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Symptom

FUEL DOES NOT PUMP FROM SELECTED TANK)

@ Stop pumping operations

o Close delivery pump gate valve
knob
e Close dump valve knob
e Close discharge valve control lever
e Stop engine. Refer to
T™ 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

e Look for a broken or kinked

cable. See figore71-1

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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@® Put back cable that has come off of
discharge valve

e Make sure valve and control
levers are in OFF positions

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 18-26,
or 18-29

® Put back cable that has come off
control lever

e Make sure valve and conirol
lever are in OFF positions
e 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 18-26,
or 18-29

@ Replace broken discharge valve
control cable

e Refer to Vol 3, chapter 18, para
18-26, or 18-29

TA 115006

Figure 69-3 (Sheet 2 of 3) 69. 9
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GO

|
o

] ® Check discharge valve tubes

o Look for fuel leaks
o Look for bent, crushed or
broken tubes

Are discharge valve tubes OK?

-

7N\
5)
@ Replace bent, crushed or broken
discharge valve tubes
o Refer to Voi 3, chapter 18,
I para 18-21

e Refer to Vol 3, chapter 18,
para 18-19

7~ N\
I ‘ 6 )L
e @ Replace discharge valve
w-tﬁ -

TA 115007

Figure 69-3 (Sheet 3 of 3)
69- 10
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Symptom

FUEL PUMPS FROM SELECTED TANK SLOWLY ’

@ Stop pumping operations

e Close delivery pump gate valve
knob

o Close dump valve knob

e Close discharge valve control
lever

e Turn off engine

o 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
figere=A1-1

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 [oose discharge valve control

(10153 3

e Refer to Vol 3, chapter 18, para

control cable

e Refer to Voi 3, chapter 18, para
18-26, 18-29

18-26, or 18-29
@ Replace kinked discharge valve

N

( 4
Qﬂ)-! Check discharge valve tubes

o Look for fue! leaks
o Look for bent or crushed tubes

Are discharge valve tubes OK?

1

()

v 1

YES NO ® 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)
69-12
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Symptom

5 - -

FUEL DOES NOT DRAIN FROM SELEC SIN
GRAVITY PROCEDURES )

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

WARNING \

Diesel fuel is very flammable. Do not I

50 feet of truck while working on fuel
tanker

ol

@ Check discharge valve cable

e Look for a broken or kinked

cable. See figore71-1

e See if cable has come off of mount

Is discharge valve control cable OK?

| |

A

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

e Make sure valve and control lever
are in OFF positions

e 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 cable. Refer to Vol 3,
chapter 18, para 18-26, 18-28
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

o Look for fuel leaks
o Look for bent, crushed or
broken tubes

Are discharge valve tubes OK?

@ Replace leaking, bent, crushed
@ @ or broken discharge valve tubes
e Refer to Vol 3, chapter 18,

para 18-21

GO TA 115011

Figure 69-5 (Sheet 2 of 3)
69- 14



GO

@ Check discharge valve screen

\IHI\IA erraan
VUI Ve Jwi ww

Il:(l‘l'\ﬂl"ﬂn n

-a pﬁ,mf\\ln
- nwe i v MswiivT gy

Tell direct support maintenance
e Look for signs of dirt on screen

Is discharge valve screen OK?

™ 9-2320- 209- 20- 2- 2

e Tell direct support maintenance

77N\

Put back discharge valve screen

e Tell direct support maintenance

:

ol

® Replace discharge vaive

e Refer to Vol 3, chapter 18, para
18-19

TA 115012

Figure 69-5 (Sheet 3 of 3)
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Symptom
L

(FUEL DRAINS FROM SELECTED TANK SLOWLY USING)
GRAVITY PROCEDURES

N -
\'h

[ > PRI P
TUrKk iTucCkKk

o Refer to TM 9-2320-209-10

@ Close discharge valve control

In\lnre anl Aﬂl:\lﬁl‘\l I.n AV I\
1IVVWwiao utiv uvulvcl, ] )

knob
o Refer to TM 9-2320-209-10

—

r-———— WARNING
Diesel fuel is very flammable. Do not 1

allow smoking or an open flame within
50 feet of truck while working on fuel
tanker

® Check discharge valive control
cable

e Look for kinked cable. See
figureA1-1

e Shake cable at,discharge valve
to feel if it is loose

Is discharge valve control cable OK?

T
\

GO

Figure 69-6 (Sheet 1 of 2)
69- 16
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Q@
O

)
)

)

@ Adjust loose discharge valve control
cable

—

!
I

<
(

e Refer to Vol 3, chapter 18, para
18-26, or 18-29

@ Replace broken discharge valve control
cabie

e Refer to Vol 3, chapter 18, para
18-26, or 18-29

rge valve tubes

o Look for fuel leaks
e Look for bent or crushed tubes

Are discharge valve tubes OK?

place bent crush
N(H discharge valve tubes
e Refer to Voi 3, chapter 18, para

I 18-21

%Eﬁ @ Replace discharge valve
N e Refer to Vol 3, chapter 18, para

18-19

TA 115014

Figure 69-6 (Sheet 2 of 2)
69- 17



T™ 9-2320-209-20-2-2

Symptom

7
(TANKS CANNOT BE FILLED BY SUCTION

~T -

A

@ Stop suction filling operations

e Close gravity delivery line gate
valve
e Turn off engine. Refer to

T™™ 9-2320-209-10
o Chock wheels
—l———— WARNING

Diesel fuel is very flammable. Do not I
allow smoking or an open flame within
50 feet of truck while working on fuel

tanker I

mI
e

Check delivery pump propeller

shafts

e Look for broken universal joints
e Look for a broken propeller shaft

Are delivery pump drive shafts OK ?

Q —

Figure 69-7 (Sheet 1 of 3)
69- 18
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@ @ 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,

@ Check segragator 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

filter check. Go to step 6

Is segregator filter OK?

GO

para 18-36
the segregator
5
@® Replace dirty segregator filter
@ e Refer to Vol 3, chapter 18, para
18-40

Figure 69-7 (Sheet 2 of 3)

TA 115016
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— g

-
® Check delivery pump pressure

o Turn differential pressure gage
handle to No. 1

e See if gage reading is 25 psi

Note: Shut down the segregator filter

'''' check. Refer to
T™ 9-2320-209-10

Is delivery pump pressure OK?

||
i

‘ 7 ,
_ /  \ ® Clean delivery pump screen
YES NO ! '

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

oM

@ Replace meter assembly

o 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. CENERAL. This chapter gives a summre/ of troubl eshooting procedures given
i n[chapter 69 for the fuel tank body (M9A2C).

70-2. PROCEDURES. The summary in this chapter covers all fault synptonms found
in the detailed troubl eshooting procedures. Chapter 7 outlines a sanple troubleshoot-
ing procedure. The summr(}/ J)rocedures are based on the “what-to-do” portions of
the detailed procedures and do not include the “howto-do-it” instructions. \rn-
ings, cautions, and notes are given where needed.

70-1
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FUEL TANK BODY, M49A2C TROUBLESHOOTING SUMMARY

CTROUBLE WITH FUEL TANK)

Symptoms

' | 1 6 i
1/___._\ 2 3 4 FUELDOES \ /FuEL DRAINS 7
UEL PUMPS\ | NOT D
rueLDoes\ [rueL \ [FueLpoes ) [ rrom RAIN FRO“’lIfl\'K TANKS

R
nwmwm

\(J'I

NOT PUMP l IlUIVI QELCLIEW
OUT OF S%ATAPS Eg&:‘{."ﬁ:“( SELECTED SELECTED SLOWLY oy
TANKS sLowry | \seLecTep [\ TANK TANK USING | | USING SUCTION

SLOWLY GRAVITY GRAVITY

PROCEDURE PROCEDURES

|
1 1 1 1
l l WARN ING —L L

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

1T 1 1
|11 | —]

/‘—

TA 115019

Figure 70-1 (Sheet 1 of 6)
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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:
e DISCHARGE VALVE CABLE

e DISCHARGE VALVE TUBES
e 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:

o 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

e DELIVERY PUMP PROPELLER SHAFT
UNIVERSAL JOINTS

e SEGREGATOR FILTER

e DELIVERY PUMP PRESSURE

e METER SCREEN

1

CLEAN, REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 115024

Figure 70-1 (Sheet 6 of 6)
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CHAPTER 71
FUEL TANK BODY (TRUCK M49A2C) SUPPORT DIAGRAMS

71-1. CGENERAL. This chapter gives the di a(fr.ams you need when doing troubl e-
shooting procedures in Table 3-1is a conplete listing of all support
diagrams used in this manual.

71-1
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DISCHARGE VALVE TUBE

|
%.--—.—.---- PP -4

PILLOW BLOCK @.g.ow BLOCK | UNIVERSAL JOIN
: [

L

b

CABLE SHEAVE

e m e sy e = - o

i DELIVERY PUMP/} -

e e = A @ = f e -l

(R, L

GATE VALVE ASSY

DELIVERY PUMP PROPELLER SHAFT CONTROL ASSY

REMOTE CONTROL CABLE OPERATING HANDLE

TA 115025

Figure 71-1. Fuel Tank Body (Mi9A2C) Support Diagram

71-2



T™ 9-2320- 209- 20- 2- 2

CHAPTER 72
FUEL TANK BODY (TRUCK M49A2C) CHECKOUT PROCEDURES

72-1. CGENERAL. This chapter gives procedures for checking out the system after
troubl eshooting and repair have been done. Procedures are set up in flow chart form
show ng the checkout steps in order and referring to the fault synptom index when the
system does not check out.

72-1
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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
T™ 9-2320-209-10
e Pump fuel from each tank into

55-gallon container. Refer to
T™M 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)
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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
fue

GO
H L/\_Q
does not pump from tank selected
e Refer to fault symptom index
GOL

4 )
N~ @ Check rate of fuel flow

Does fuel pump out fast enough?

I
IA@

e Refer to fault symptom index

@ Do fault isolation for fuel pumps
NO
out slowly

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

TA 115027

Figure 72-1 (Sheet 2 of 2)
72-3/(72-4 bl ank)
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CHAPTER 73
EARTH BORING MACHINE TROUBLESHOOTING

73-1. EQUI PMENT | TEMS COVERED. This chapter gives equipnent troubleshooting
procedures for the earth boring nmachine M/64, for which there are authorized correc-

tive maintenance tasks at the organizational maintenance |evel.

73-2. EQUI PMENT | TEMS NOT COVERED. Al equipment items for which corrective
mai ntenance is authorized at the organizational maintenance |evel are covered in this

chapter.

73-1
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EARTH BORING MACHINE, M764 TROUBLESHOOTING

Symptom
L N
ARTH BORING MACHINE DOES NOI
WORK

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

O Ol

Check power divider and earth
boring machine propeller shafts

e Look for a broken propeller shaft.

See figire75-1
e Look for a broken universal joint

ler shafts OK?

propel|
I O
_p—

YES NO

Ar

®

@ Replace broken universal joint

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

~n

® Replace broken propelier shaft

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

GO TA 115028
Figure 73-1 (Sheet 1 of 2)
73-2
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GO

. A2 W%.%

@ Check power divider and power takeoff

I link
ecantrn inkana
NI lllli\usv

7
=
; ﬂﬂﬁ@
%

gv o

e Look for bent or broken linkage
o Shake all linkage to feel if loose

Is linkage OK?

I

I (5) I
( \ I ( \ | @ Replace bent or broken linkage
Y NO

e Refer to Vol 3, chapter 19,
para 19-26

@ Replace worn linkage

o Refer to Vol 3, chapter 19,
para 19-26

OL

Tell direct support maintenance

TA 115029

Figure 73-1 (Sheet 2 of 2)
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Symptom
2 7

EARTH BORING MACHINE CANNOT BE MOVED VERTICALLY)

VERTICAL
DRIVE CHAINS
U

% Stop earth boring operations
o Refer to TM 9-2320-209-10

~1 @ Check vertical drive chains ‘ )
e Remove chain cover. Refer to

Vol 3, chapter 18, para SN
18-79 6@\
e Look for a broken chain _

Are drive chains OK?

i ““@N%&

| ST

@ Replace broken drive chains

./ N\ l e Refer to Vol 3, chapter 18, para
18-79

TA 115030

Figure 73-2 (Sheet 1 of 2)
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GO

|
ol

® 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?

()

YES NO @ Adjust loose vertical drive chains
N N’ I e Refer to Vol 3, chapter 18, para
18-79

\TTell direct support maintenance

TA 115031

Figure 73-2 (Sheet 2 of 2)
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Symptom

n 75
J

N
EARTH BORING MACHINE CANNOT BE MOVED HORIZONTALLY)

2

@ Stop earth boring operations
o Refer to TM 9-2320-209-10

e Remove chain cover. Refer to
Vol 3, chapter 18, para 18-78

o Look for a broken chain

e g s O gl/é / \é‘
) L

P
3 )
® Replace broken drive chains
YES @ e Refer to Vol 3, chapter 18,
v — | para 18-78

$) A

TA 115032

Figure 73-3 (Sheet 1 of 2)
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@
@)

(+)

(
]

@® Check horizontal drive chain
adjustment

o Push down on chains to feel for
a lot of free play

lote: Chains should have about
1 NOT T \'llUlll) allUUI ITNVE UuvuUl
1/2-inch normal free | ay

Are chains adjustments OK?

I

YES NO @ Adjust loose horizontal drive chains

— S e Refer to Vol 3, chapter 18, para

18-78

ORI

Tell direct support maintenance

—

Ul
(=]
w
w

TA 1l

Figure 73-3 (Sheet 2 of 2)
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Symptom
OUTRIGGERS DO NOT WORK)

@® Stop earth boring operations
o Refer to TM 9-2320-209-10

@ Check hydraulic pump drive shaft

See figore=75-1

e Look for a broken propeller shaft

e Look for a broken universal joint.

Is hydraulic pump propeller shaft OK?

GO

@ 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 19-21

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 figgre—75-2

Are outrigger hydraulic lines and fittings
OK?

@ Replace cracked, crushed or broken
@ @ 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
™M 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)
73-9
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Symptom

5 r ™\
OUTRIGGERS WORK SLOWLY)

-

@ Stop earth boring operations
e Refer to TM 9-2320-209-10

—

N\’ ® Check outrigger hydraulic lines and
fittings from hydraulic tank to control

valve

—/
e Look for signs of leaking fluid. See

figure 75-2

e Look for cracked or broken hydraulic
lines

o Feel for loose fittings

Are outrigger hydraulic lines and fittings OK?

] ()
@ Tighten loose fittings
YES NO

\ 4 N\’ 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

) A —

TA 115036

Figure 73-5 (Sheet 1 of 2)
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GO

{\if-Ll
@ Replace control valve
e Refer to Vol 3, chapter 18, para
18-86
e Operate outriggers. Refer to
T™ 9-2320-209-10

Do outriggers still work slowly ?

YES NO

End troubleshooting procedures for
outriggers do not work

e

I Tell direct support maintenance

TA 115037

Figure 73-5 (Sheet 2 of 2)
73-11/(73-12 bl ank)
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CHAPTER 74
EARTH BORING MACHINE TROUBLESHOOTING SUMMARY

74-1. CENERAL. This chapter gives a summary of troubl eshooting procedures given
in[chapter 73] for the earth boring machine (M®64).

74-2. PROCEDURES. The summary in this chapter covers all fault synptons found
in the detailed troubl eshooting procedures. Chapter 7 outlines a sanple troubleshoot -
ing procedure. The sunmary procedures are based on the “what-to-do” portions of
the detailed procedures and do not include the “howto-do-it” instructions. Wrn-
ings, cautions, and notes are given where needed.

74-1



™ 9-2320- 209- 20- 2- 2

EARTH BORING MACHINE, M764 TROUBLESHOOTING SUMMARY

' . - . - _n
EARTH BORING EARTH BORING EARTH BORING
MACHINE DOES MACHINE CANNOT BE MACHINE CANNOT BE
NOT WORK MOVED VERTICALLY MOVED HORIZONTALLY

-l 1

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

e POWER DIVIDER

e EARTH BORING MACHINE
PROPELLER SHAFTS

e EARTH BORING MACHINE
PROPELLER SHAFT UNIVERSAL
JOINTS

e POWER DIVIDER AND POWER
TAKEOFF CONTROL LINKAGE

CHECKOUT OK?

g ———
9 —
A ——

®
@)

i
TA 115038 |

Figure 74-1 (Sheet 1 of 3)
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I TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

REPAIR/REPLACE I I
VES NO BAD PART I I

® LOOK TO FIND A FAULT IN ONE
OF THE FOLLOWING:
e VERTICAL DRIVE CHAINS
e VERTICAL DRIVE CHAIN

AN I ICTAADTN

ADJUSTMENT

ADJUST/REPLACE

YES NO \IEDTIAAL
VERTICAL

DRIVE CHAINS

| TELL DIRECT SUPPORT MAINTENANCE

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

Q)
@)

TA 115039

Figure 74-1 (Sheet 2 of 3)
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NE——
i

@ LOOK TO FIND A FAULT IN ONE
OF THE FOLLOWING:
o HORIZONTAL DRIVE CHAINS
e HORIZONTAL DRIVE CHAIN
ADJUSTMENT

ARE HORIZONTAL DRIVE CHAINS OK?
-

_ 7\ 7~ N\ ADJUST/REPLACE
YES NO 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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‘ TROUBLE WITH OUTRIGGER)

Symptoms

1

OUTRIGGERS
DO NOT WORK

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

e 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

TA 115041

Figure 74-2 (Sheet 1 of 2)
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—M
® LOOK TO FIND A FAULT IN

e OUTRIGGER HYDRAULIC LINES
AND FITTINGS

ARE FUEL LINES AND FITTINGS OK?

YES NO REPLACE BAD PART
N/ N/ L

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 Table 3-1 is a conplete listing of all support
diagrans used in this manual.

75-1
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UNIVERSAL

 PROPELLER
SHAFTS

----- N y ﬁ ‘ POWER HYDRAULIC
Iy i f DIVIDER PUMP
Nl

TA 115043

Figure 75-1. Earth Boring Machine (M64) Support Diagram
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et e mean T T Ol T AenvTEB BEAD A I
[ LEFT SIDE REAR HYDRAULIC | | CENTER REAR | | RIGHT SIDE REA;]
LINES 1 | ||
I l I
S N T __

77
!’7/ M4

5,
t;ﬁ:]: HYDRAULIC;
11 TANK

HYDRAULIC

|

S == ;\L__

l K CONTROL || - .
|| vaLve HYDRAULIC||
| | LINES '
I

e Jo_ L ______ 4

TA 115044

|
|
|
|
|
|
|
I
)|
|
|
|
|
|
|

Figure 75-2. Earth Boring Machine (M764) Support Diagram
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CHAPTER 76
EARTH BORING MACHINE CHECKOUT PROCEDURES

76-1. CGENERAL. This chapter gives procedures for checking out the system after
troubl eshooting and repair have been done. Procedures are set up in flow chart form
showi ng the checkout steps in order and referring to the fault synptom index when
the system does not checkout.

76-1
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EARTH BORING MACHINE, M764 CHECKOUT

e
-

@ Check outriggers

e Prepare truck for use of boring
machine. Refer to
TM 9-2320-209-10

o Lower outriggers. Refer to
T™ 9-2320-209-10

Do outriggers work ?

® Do fault isolation procedure for
YES NO outriggers do not work
p S— g T —_——
I ' e Refer to fault symptom index
77\ I

)

@ Check speed of outriggers

Do outriggers work fast enough?

@® Do fault isolation procedure for

outriggers work siowiy

=<
c
Z
@)
9

o Refer to fault symptom index

O amm

Figure 76-1 (Sheet 1 of 3)
76- 2
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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 115046

GO

Figure 76-1 (Sheet 2 of 3)
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P anN

C)e

G
9

o)
A

@ Check boring machine

e Put auger on boring machine
Refer to TM 9-2320-209-10

e Lower boring machine auger
and begin digging. Refer to
TM 9-2320-209-10

76-4

) ]
MCH ® Do fault isolation procedure for
earth boring machine does not

work
o Refer to fault symptom index

® Stow auger, derrick, and outriggers

e Raise and take off augers. Refer
to TM 9-2320-209-10

o Lower hoist. Refer to
TM 9-2320-209-10

e Raise outriggers. Refer to
TM 9-2320-209-10

o Turn off engine. Refer to
TM 9-2320-209-10

@ Boring machine checks out OK.
Checkout completed

o

TA 115047

Figure 76-1 (Sheet 3 of 3)
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CHAPTER 77
FRONT WINCH TROUBLESHOOTING

77-1. EQUI PMENT | TEMS COVERED. This chapter gives equi pment troubl eshooting
procedures for the front winch, for which there are authorized corrective maintenance
tasks at the organizational maintenance |evel.

77-2. EQUI PMENT | TEMS NOT COVERED. Al equipnent items for which corrective
mai ntenance is authorized at the organizational maintenance |evel are covered in this

chapter.

77-1
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FRONT WINCH TROUBLESHOOTING
Symptom

1l VY N\
QVINCH DOES NOT PULL LOAU

1
Q! Make truck body ready for work

on front winch
on tront winch

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

e Stop engine. Refer to

- TM 9-2320-209-10

e Unhook cable from load

e Chock wheels

e Look for a broken universal joint
e Look for a broken drive shaft

Is front winch drive shaft OK?
—

@ Replace broken universal joint

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

' o Refer to Vol 3, chapter 19, para 19-5

GO TA 115048
Figure 77-1 (Sheet 1 of 2)
77-2



™ 9-2320-209- 20- 2- 2

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

LINKAGE

@ Check power takeoff conirol linkage

e Look for bent or broken linkage _ POWER
o Shake linkage to feel if it is loose - \\;_—TAKEOFF

Is power takeoff control linkage OK?

@ Replace bent or broken linkage

e Refer to Vol 3, chapter 19, para 19-25
@ Adjust loose linkage

e Refer to Vol 3, chapter 19, para 19-25

Tell direct support maintenance
TA 115049

Figure 77-1 (Sheet 2 of 2)
77-3
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Symptom

2
( WINCH DOES NOT HOLD LOAD )
o

1 @ 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

~1
Ok
@ Test automatic brake adjustment

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

Is adjustment OK?

g—

3 L
7\ @ Adjust automatic brake
YES N
© e Refer to Vol 3, chapter 19, para 19-3

i 7\

~ | Tell direci 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

o Turn off 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
77-5/(77-6 bl ank)
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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 synptons found in
the detailed troubleshooting procedures. Chapter 7 outlines a sanple troubleshoot -
ing procedure. The summr(}/ é)rocedures are based on the “what-to-do” portions of
the detailed procedures and do not include the “howto-do-it” instructions. Wrn-
ings, cautions, and notes are given where needed.

78-1
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FRONT WINCH TROUBLESHOOTING SUMMARY

G’ROUBLE WITH FRONT WINC H)

Symptoms
] 2 3
WINCH DOES WINCH DOES NOT WINCH DRUM SPINS
NOT PULL LOAD HOLD LOAD TOO FAST WHEN
UNWINDING CABLE

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

e FRONT WINCH DRIVE SHAFT
e 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)
78-3/(78-4 blank)
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CHAPTER 79
FRONT WINCH CHECKOUT PROCEDURES

79-1. CENERAL. This chapter gives procedures for checking out the system after
troubl eshooting and repair have been done. Procedures are set up in flow chart form
show ng the checkout steps in order and referring to the fault synptom index when
the system does not check out.

79-1
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Symptom

CHECK FRONT WINCH)

o Refer to TM 9-2320-209-10
o Look to see if winch drum spins
OK

FRONT WINCH CHECKOUT

® Do fault isolation procedure for winch

drum spins too fast when unwinding

o Refer to fault symptom index

@ Hook winch to load

e Refer to TM 9-2320-209-10
® Pull load

o Refer to TM 9-2320-209-10

Does winch hold load?

Figure 79-1 (Sheet 1 of 2)

79-2

TA 115054
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@® Do fault isolation procedure for winch
does not pull load

o Refer to fault symptom index

Does winch hold load ?

@ Do fault isolation procedure for winch
does not hold load

e Refer to fault symptom index

® Front winch system checks out QK.
Checkout completed

TA 115055
Figure 79-1 (Sheet 2 of 2)
79-3/(79-4 bl ank)
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CHAPTER 80
EARTH BORING MACHINE REAR WINCH TROUBLESHOOTING

80-1. EQUI PMENT | TEMS COVERED. This chapter gives equipment troubleshooting
procedures for the earth boring machine rear w nch, for which there are authorized
corrective maintenance tasks at the organizational maintenance |evel.

80-2. EQUI PVENT | TEMS NOT COVERED. Al equipment items for which corrective
mai ntenance is authorized at the organizational maintenance level are covered in this

chapter.

80-1
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EARTH BORING MACHINE REAR WINCH TROUBLESHOOTING
Symptom

WINCH DOES NOT PULL LOAD)

@® Park truck

e Refer to TM 9-2320-209-10

e Turn off winch. Refer to
T™M 9-2320-209-10

e Turn off engine. Refer to

T™ 9-2320-209-10

@® Check winch drive chain

e Look for broken chain

Is winch drive chain OK?

WA | \

GO TA 115056
Figure 80-1 (Sheet 1 of 4)
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Go

@ Replace broken drive chain

o Refer to Vol 3, chapter 19, para
19-13

@ 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
~r” @ Replace broken universal joint
@ 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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CONTROL
o LINKAGE

Check power takeoff control linkage

e Look for bent or broken linkage
e Shoke linkage and feel if loose

Is power takeoff control linkage OK?
I

Y
@ Replace bent, broken or worn linkage
@ @ e Refer to Vol 3, chapter 19, para

19-25
@ Tighten loose linkage

e Refer to Vol 3, chapter 19, para
19-25

TA 115058
Figure 80-1 (Sheet 3 of 4)
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@ Check power divider control linkage

e Look for bent or broken linkage
o Shake linkage and feel if loose

Is power divider conirol linkage OK?

Tell direct support maintenance

T™M 9-2320- 209- 20- 2- 2

L B

™1
B A

CONTROL
LINKAGE

@ Replace bent or broken power divider
control linkage

e Refer to Vol 3, chapter 19, para
19-26

@® Tighten loose power divider linkage

e Refet 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

£~ —!
® Check winch control lever shift 5 K‘\ \’
® Move control lever to feel if it f’i@ " I

moves freely j

e Feel for loose or sluggish movement

Does control lever shift OK? I" _ _ . :;
) ==
ezl ] %quuuo\m

CONTROL
LINKAGE

GO TA 115060

Figure 80-2 (Sheet 1 of 2)
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GO

@ 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

o Tell direct support maintenance

TA 115061

Figure 80-2 (Sheet 2 of 2)
80-7/(80-8 blank)
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CHAPTER 81

PIPELINE CONSTRUCTION TRUCK REAR WINCH
TROUBLESHOOTING

81-1. EQUI PMENT | TEMS 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 naintenance |evel.

81-2. EQUI PMENT | TEMS NOT COVERED. Al equipment items for which corrective
mai ntenance is authorized at the organizational maintenance level are covered in this

chapter.

81-1
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Svmot PIPELINE CONSTRUCTION TRUCK REAR WINCH TROUBLESHOOTING
ymptom

WINCH DOES NOT PULL LOAID

® Make truck ready for work on
rear winch

o Turn off winch., Refer to
T™ 9-2320-209-10

e Turn off engine. Refer to J
TM 9-2320-209-10 :

@® Check winch drive chain

|
o Look for a broken chain K
Is winch drive chain OK? j__——_
@]

I

@ @ @ Replace broken drive chain
e Refer to Vol 3, chapter 19, para

19-13

GO TA 115062

Figure 81-1 (Sheet 1 of 5)
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Check power takeoff drive chain
sprocket

e Move two gin poles out of the way
Refer to TM 9-2320-209-10

e Look for bent or broken sprocket
teeth

o Feel for loose sprocket

Is sprocket OK?

GO

POWER TAKEOFF
DRIVE CHAIN
SPROCKET

@ Replace drive chain sprocket

o Refer to Vol 3, chapter 19, para
19-8

TA 115063

Figure 81-1 (Sheet 2 of 5)
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GO

6 WINCH DRUM
CLUTCH LEVER

@® Check winch drum clutch lever

° :o:; lmt:'lryloose or broken lever t @vo\/o\lovo\/ovo\/ovovg

—

Is winch drum clutch lever OK?
2=

o e}
% o

all

ol

@ @ @ 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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@ 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

™ 9-2320-209- 20- 2- 2

TRANSFER
POWER
TAKEOFF

AN A
Fru

LINKAGE

TA 115065

Figure 81-1 (Sheet 4 of 5)
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(»)

@ Tighten loose linkage

YES NO
\_/ \_/ e Refer to Vol 3, chapter 19, para
19-25
@ Replace bent, broken or worn
linkage

19-25

o Refer to Vol 3, chapter 19, para

Q

Put two gin poles in place

® Refer to TM 9-2320-209-10

~

11
well direct support maintenance
! Pl

Figure 81-1 (Sheet 5 of 5)
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I @® Turn off winch
Refer to TM 9-2320-209-10

e Adjust rear winch control linkage

e Refer to Vol 3, chapter 19, para
19 -25

e Operate winch o see if it wilii
hold load. Refer to
TM 9-2320-209-10

| )

End troubleshooting procedure for winch
YES NO does not hold load
N’ N L

\ﬁell direct support maintenance

TA 115067

Figure 81-2
81-7/(81-8 bl ank)
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CHAPTER 82
ENGINE COOLANT HEATER TROUBLESHOOTING

82-1. EQU PMENT | TEMS COVERED. This chaﬁter gives equi pnent troubl eshooting
procedures for the engine coolant heater, for wnich there are authorized corrective

mai ntenance tasks at the organizational maintenance |evel.

82-2. EQUI PMENT | TEMS NOT COVERED. Al equipment itens for which corrective
mai ntenance is authorized at the organizational maintenance |evel are covered in this

chapter.

82-1
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Symptom
1
‘ HEATER DOES NOT START WHEN SWITCH IS TURNED ON)

~1
{/ @ Turn heater switch to OFF
e Refer to TM 9-2320-209-10

B}

—I——WARN!NG

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 I
extinguisher nearby

heck heater fuel pump
e Refer to troubieshooting test
index for heater fuel pump check

Is heater fuel pump OK?

3
N I P o Q n_ 1 L1 1
® Replace bad fuel pump
YES NO
: o Refer to Vol 3, chapter 23, para

I — = | 23-21
A
GO

Figure 82-1 (Sheet 1 of 2)

TA 115267
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@ 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

@ Check heater electrical system

o Refer to fault symptom index

Is heater electrical system OK?

™ 9-2320- 209- 20- 2- 2

)3
AY
WE

INPUT LINE |
FITTING ‘

@ Replace bad electrical parts

e Tell direct support maintenance

@ Replace power plant heater

e Tell direct support maintenance

Figure 82-1 (Sheet 2 of 2)

TA 115069
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Symptom

2 75 TN
{ HEATER WORKS FOR SEVERAL MINUTES THEN STOPS)

@® Shut off heater
e Refer to TM 9-2320-209-10

@ Check heater fuel filter

o 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

.<
rm
w
0O

9 ‘—_—}

e Refer to Vol 3, chapter 23, para
23-10

TA 115070

Figure 82-2 (Sheet 1 of 3)
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GO

(D

@ 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 equipmeni procedures
index for heater fuel line clog
check

Is heater fuel line clear?

T

YES NO

e Refer to Vol 3, chapter 4, para
4-5
~1
es
@ Test heater fuel pump
e Refer to test equipment procedures
index for heater fuel pump
check
Is fuel pressure OK?
a3
N\
PO
7N 7N\ @® Reploace fuel pump
YES NO

e Refer to Vol 3, chapter 23, para
23-21

O am—

Figure 82-2 (Sheet 2 of 3)
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GO
8
@ Put back fuel filter inlet line fitting 3"—"; :
e Screw fitting onto fuel filter and H—'— 4
tighten using 7/16-inch wrench
® Tum fuel shutoff valve on
N\

7 )
kﬂ @ Check heater elecirical system

o Refer to fault symptom index

Is heater electrical system OK?

INPUT
LINE FITTING

| FILTER

@ @ Replace bad electrical parts

e Tell direct support maintenance

11

® Replace power plant heater
YES P po p

| I R I S URPEUNS FE . ULy [ Gy
\/ I e Tell direct support maintenance

TA 115072

Figure 82-2 (Sheet 3 of 3)
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Symptom

3
(HEATER OUTPUT IS LOW ’

)

@ Shut off heater
e Refer to TM 9-2320~209-10

Lf
1

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 bent fuel line.

See figure84*~1

Is heater fuel line OK?

(5 )

@ Replace crushed or bent fuel line

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

TA 115073

O Am—

Figure 82-3 (Sheet 1 of 3)
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GO

@® Check heater fuel filter

o Remove heater fuel filter. Refer to
Vol 3, chapter 23, para 23-10

o Look for signs of dirt in fuel filter
element

Is heater fuel filter element OK?

@ Replace heater fuel filter

o 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
o Refer to test equipment procedures

index for heater fuel line clog
test

Is heater fuel line clear?

TA 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 Iy N\
LHEATED LIAC NI UEAT NIITDLHIT
HEATLEN TI/AY INW/ TIRAL VUIT

:i @ Shut off heater

o Refer to TM 9-2320-209-10
@l

® Check heater coolant hoses

o Look for crushed or broken coolant

hoses. See figbre84-1

e Look for signs of leaking coolant

Are heater coolant hoses OK?

I
ey
I N | @ Replace crushed or broken heater

coolant hoses
@ @ e Refer to Vol 3, chapter 23, para

23-13
-j———WARNING
Diesel fuel is very flammable. Care I
must be used when choosing a place to
work on fuel line. Keep truck about I
50 feet away from an area where open
flame, sparks, or smoking can cause a I
fire. Keep a fire extinguisher nearby
GO TA 115076

Figure 82-4 (Sheet 1 of 3)
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GO

A.

IR
('“ @ Check heater fuel lines

o Look for a crushed or broken fuel
line. See figure—84=1

Is heater fuel line OK?

5 )

@ Replace crushed or bent fuel line
@ @ o Refer to Vol 3, chapter 4, para

| 4-5
6
N~ @® 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?

GO :

Figure 82-4 (Sheet 2 O 3)
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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

e 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)

~l

@ Shut off heater
I o Refer to TM 9-2320-209-10

5

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 figire84-1

Is heater fuel line OK?

(3)
@ Replace crushed or bent fuel line
YES NO .

N\ V4 N\ J ® Rerter fo
4-5

Vol 3, chapter 4, para

8 o

TA 115079

Figure 82-5 (Sheet 1 of 4)
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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 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

@ Replace clogged fuel line

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

@ Test heater fuel pump

e Refer to test equipment procedures
index for heater fuel pump test

Is fuel pressure OK?

@ Replace fuel pump

e Refer to Vol 3, chapter 23, para
23-21

\
3

&

)

@ Put back fuel filter inlet line fitting >
e Screw fitting onto fuel filter and FUEL SHUTOFF

tighten using 7/16~inch wrench

@® Turn fuel shut off valve on

INPUT LINE |
FITTING

GO

TA 115081

Figure 82-5 (Sheet 3 of 4)
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GO

AI

n).l
(— ® Check heater electrical system

e Refer to fault symptom index
for elecirical system

-
[
wu

@ Replace bad electrical parts

o Tell direct support maintenance

LY

i3 )
I ( \ = @ Replace power plant heater
AV 4 =

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. CENERAL. This chapter gives a summary of troubl eshooting procedures given
i n[chapfer 8Z1for the engine cool ant heater.

83-2. PROCEDURES. The summary in this chapter covers all fault synptonms found
in the detailed troubleshooting procedures. Chapter 7 outlines a sanple troubleshoot -
ing procedure. The sumrarg é)rocedures are based on the “what-to-do” portions of
the detailed procedures and do not include the “howto-do-it” instructions. \rn-
ings, cautions, and notes are given where needed.

83-1
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ENGINE COOLANT HEATER TROUBLESHOOTING SUMMARY

CTROUBLE WITH ENGINE COOLANT HEATER)

Symptoms
1 l 2 l I , I I

- V4 — 4 5 .
HEATER HEATER HEATER
DOES NOT WORKS FOR HEATER HAS NO BL$WERE|\::VEORKS
START WHEN SEVERAL OUTPUT HEAT Elch) H.:—E‘ZT IS
SWITCH 1S MINUTES IS Low OUTPUT IN SYSTEM
\ TURNED ON / \ THEN STUPS j \ oo -

T 1 T T 1

i 1 .1 |

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 ?

I""(A)"'(I on SUMMARY I
& NO M TROUBLESHOOTING I
— — | PROCEDURES FOR
ENGINE COOLANT HEATER,
REFER TO FAULT SYMPTOM
INDEX FOR
)
GO

[ ok 3 Ve 2 T—n 2

M

|

| ELECTRICAL SYS

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 of6) 83-3
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GO GO GO GO

@® LOOK TO FIND A FAULT IN ONE
OF THE FOLLOWING:
e 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
@ _ @ TROUBLESHOOTING
PROCEDURES FOR
ELECTRICAL HEATER.
REFER TO TROUBLESHOOTING

INDEX FOR ELECTRICAL SYSTEM

GO GO GO

TA 115087

Figure 83-1 (Sheet 3 of 6)
83-4



Q
O

0 ‘P'
26
-0

o 00
IITX
mmm

T™ 9-2320- 209- 20- 2- 2

GO GO

DECIDE IF FAULT IS IN THE
MECHANICAL OR ELECTRICAL

| |
7\ I 7/~ N\
YES NO
GO

=
-/ ! ' | | 4
. ! ' | 4

DO ELECTRICAL SUMMARY

[ T S A R LAY A NAVUTL 3

TROUBLESHOOTIN
PROCEDURES FOR

ENGINE COOLANT HEATER.
REFER TO FAULT SYMPTOM
INDEX FOR ELECTRICAL
SYSTEM

8 A R

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:

e 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
@ @ 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:

e HEATER FUEL LINES
e HEATER FUEL FILTER
e 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)
83-7/(83-8 blank)
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CHAPTER 84
ENGINE COOLANT HEATER SUPPORT DIAGRAMS

84-1. GENERAL. This chapter gives the diagrams you need when doing troubl e-
shooting procedures in|chapter 82.| Table 3-1is a conplete listing of all support
diagrams used in this manual .

84-1
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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]
[B2] for the engine coolant heater.

85-2. TEST SET-UP. Instructions for setup of test equipnment 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 equipnent 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 conponent or to a fault synptomwthin a related system Reference is made
to the fault synptom index, chapter 6, if the test shows a fault in another system

85-1
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HEATER FUEL LINE CLOG CHECK)

i 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

N

@ 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 figore—84-1

e Put a can under heater fuei
line at pump

l WARNING

Eye shieids 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: e 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

85-2

Figure 85-1

TA 115083



HEATER FUEL PUMP CHECK)
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|

i

WARNING A\

NEY 2
Diesel fuel is very flammable. Care Q@? @§,g
must be used when choosing a place to S \Jﬁ ;

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

FITTING

® Check heater fuel pump

o Turn fuel shutoff valve off
e Using 7/16-inch wrench unscrew fuel
filter input line fitting

. _ . FUEL
e Point fitting end in can EILTER

INPUT LINE |

_W\§
V7 % =
&) SN

FUEL SHUTOFF

e Start heater and let run for about
30 seconds. Refer to
™ 9-2320-209-10

o Shut off heater. Refer to
™ 9-2320-209-10

o Look for fuel in can

Figure 85-2

TA 115084
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CHAPTER 86
ENGINE COOLANT HEATER CHECKOUT PROCEDURES

86-1. CGENERAL. This chapter gives procedures for checking out the system after
troubl eshooting and repair have been done. Procedures are set up in flow chart form
show ng the checkout steps in order and referring to the fault synptom index when
the system does not checkout.

86- 1
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ENGINE COOLANT HEATER CHECKOUT

CHECK ENGINE COOLANT HEATER )

N
&12-: Check starting of heater

o Turn off heater. Refer to

T 9-2320-209-10

Does heater start?

| ()

@® Do fault isolation procedure for heater
YES NO does not start when switch is turned on
I o Refer to fault symptom index

Y |
( \ I ( \ : @ Do fault isolation procedure for heater
< N

simeloe Lo cmismel 0 a__oal .
TN WOTKS TOT severat minures rnen srops

e Refer to fault symptom index

[ @ Check for heater output

Does heater put out any heat?

B

GO
TA 115092

Figure 86-1 (Sheet 1 of 3)
86-2
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6

) 2

@® Check if blower is running

A1)

rg,lm-a‘
)\

BLOWER
ASSEMBLY

| @® Do fault isolation procedure for
NO heater has no heat output

o Refer to fault symptom index

7\

8 L
I 77\ :j‘ @ Do fault isolation procedure for
YES biower works but there is no heat
in system

I o Refer to fault symptom index

TA 115093

Figure 86-1 (Sheet 2 of 3) 86-3
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9

~—y

GO

@® Check for enough heat
o Put HI-LO switch in HI

position, Refer to
T™ 9-2320-209-10

Does heater put out enough heat?

© o

10

® Do fault isolation procedure for
YES NO heat output is low

o Refer to fault symptom index

@® Turn off heater. Refer to
T™ 9-2320-209-10

@ Power plant heater system checks out
OK. Checkout completed

Figure 86-1 (Sheet 3 of 3)
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CHAPTER 87
FUEL BURNING PERSONNEL HEATER TROUBLESHOOTING

87-1. EQUI PMENT | TEMS COVERED. This chapter gives equipnment troubleshooting
procedures for the fuel burning personnel heater, for which there are authorized

corrective maintenance tasks at the organizational maintenance |evel.

87-2. EQUI PMENT | TEMS NOT COVERED. Al equipnent itens for which corrective
mai ntenance is authorized at the organizational maintenance level are covered in this

chapter.

87-1
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FUEL BURNING PERSONNEL HEATER TROUBLESHOOTING
Symptom

1

HEATER DOES NOT STARD

@ Shut down heater
® Refer to TM 9-2320-209-10

@® Check heater fuel filter

e Take out fuel filter. Refer to
Vol 3, chapter 23, para 23-10

e 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

GO TA 115095

Figure 87-1 (Sheet 1 of 2)
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Q
o

@ Put back fuel filter

o Refer to Vol 3, chapter 23, para
23-10

R

(-
of

Check heater electrical system

e Refer to fault symptom index for

.
electrical system

Is heater electrical system OK?

6)

@ @ Replace bad electrical parts
e Tell direct support maintenance

7

o Replace heater
YES

e Tell direct support maintenance

Figure 87-1 (Sheet 2 of 2)

TA 115096
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2 @ATER AND DEFROSTER DO NOT WORK )

(1)

_g

0

———

Symptom

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

® Check heater duct from heater
ducting adapter to diverter ducting
adapter

e See if duct has come a

heater or diverter ducting adapter.
See figtre89-1

Is heater duct OK?

Y NO

@ Put heater duct on heater ducting
adapter, or diverter ducting adapter

Slide duct on adapter
duct o pter

Put clamp over duct
Using screwdriver tighten clamp

(L I J

e Look for a broken cable. See
figbre-89-1

e Look to see if cable has come off
mount. See figore89-1

87-4

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

e 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
o}
~{ ® Check heater fuel fiiter
o Take out fuel filter. Refer to Vol 3,

chapter 23, para 23-10
e Look for a dirty or clogged filter

Is heater fuel filter OK?

| ()

@ Replace heater fuel filter
YES NO e
\ / \ / e Refer to Vol 3, chapter 23,
para 23-10
N I
10
@ Check heater electrical system
e Refer to fault symptom index
for electrical system
Is heater electrical system OK?
| :
y 4
@ Replace bad electrical parts
NO Tell di :
\ / [ e lell direct support maintenance

@ Replace heater

\\ J/ | e Tell direct support maintenance

TA 115099

Figure 87-2 (Sheet 3 of 3)
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Symptom
HEATER DOES NOT WOR@

@® Park truck

o Refer to

T™ 9-2320-209-10

@® Check heater duct from heater
ducting adapter to diverter ducting
adapters

o See if duct has come off of heater

or diverter ducting adapter. See
figore 89-1

Is heater duct OK?

@® Put heater duct back on heater

adapter

e Slide duct on adapter
e Put clamp over duct

screw

ducting adapter or diverter ducting

e Using screwdriver, tighten clamp

GO
Figure 87-3 (Sheet 1 of 2)

TA 115100
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GO
@l
@® Check heater air control cable

o Look for a broken cable. See
figbre89-1

e See if cable has come off of
mount

Is heater air control cable OK?

@ Replace broken heater air control
cable

o Refer to Vol 3, chapter 23, para 23-8
@® Put back cable that has come off mount

e Refer to Vol 3, chapter 23, para 23-8

@ Replace diverter

e 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 WOR@

4

3

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

ONE— O

@ Check defroster control cable

e Look for a broken cable. See
figbre89-1

o Look to see if cable has come
off of mount

Is defroster control cable OK?

N P 3 J
YES NO @ Replace broken defroster conirol

cable

® Refer to Vol 3, chapter 23, para
23-8

@® Put back cable that has come off
mount

23-8

¢ AEEE—

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 figore 89-1

Are defroster ducts OK?

@® Put back defroster ducts

e Slide duct on diverter or deflector
e Put clamp over duct end
e Using screwdriver, tighten clamp

® Replace diverter

o Refer to Vol 3, chapter 23,
para 23-5

TA 115103

Figure 87-4 (Sheet 2 of 2)
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Symptom

5(HEATER AND DEFROSTER DOES NOT GIVE OFF ENOUGH HEAT)
BN

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

y
o

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

figore89-1
Is heater duct OK?

i ©)

_— _o— y 4
>. ' ||£ @ Put heater duct back on heater

VES NO ducting adapter or diverter ducting

~ — adapter

1

e Slide duct on adapter

e Put clamp over duct

e Using screwdriver, tighen clamp
screw

19)
)

TA 115104

Figure 87-5 (Sheet 1 of 4)
87-11
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Ol A0 e L. st ).

WISCK glvernier aucning aaaprer

e See if adapter has come off firewall.
See figure89-1

@® Check diverter duct
o See if duct has come off diverter or
adapter elbow. See figure-89-1
@® Check heater air control cable

o Look for a broken cable. See

figore89-1

o Shake cable to feel if it is loose

Is diverter ducting adapter and diverter
duct and air control cable OK?

87-12

1

<
mn
7

) N I N N S N N
(Vo)
Z
O

@ Put back diverter ducting adapter

Put screws back in adapter

rewdriver, tighten screws

.
Y Ienn
w I A A=A LA A A

«©

@® Put back diverter duct

e Slide duct on diverter or diverter
ducting adapter

e Put clamp over duct

e Using screwdriver, tighten clamp

screw
@ Tighten loose heater air control cable

o 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 control cable

o Look for a broken cable. See
fig=—87+-1

o Shake cable to feel if it is loose

Is air control cable OK?

@ @ @ 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

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

@® Check heater fuel filter

o Take out fuel filter, Refer to Vol 3,
chapter 23, para 23-10
e Look for a dirty or clogged filter

Is fuel filter OK?

@ Replace heater fuel filter
® Refer to Vol 3, chapter 23,

para 23-10
@ Check heater electrical system
o Refer to fault symptom index
for electrical system
Is electrical system OK?
13
@ @ Replace bad electrical parts
o Tell direct support maintenance
14
@ Replace heater
@ o 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 >

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

)

)

@ Check defroster control cable

(~

e Look for a broken cable. See
figore—89-1

e Feel for a loose cable

o~

is defroster controi cable OK?

| o

@ Replace broken defroster control
cable

e Refer to Vol 3, chapter 23, para
23-8

@ Tighten loose defroster control cable

o Refer to Vol 3, chapter 23, para
23-8

TA 115108

O A —

Figure 87-6 (Sheet 1 of 2)
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GO

87-16

NO

[ I N
=<
m
w
Q

@® Put back defroster ducts

e Slide duct on diverter or deflector
e Put clamp over duct end
e Using screwdriver, tighten clamp

()

@ Replace diverter

e 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 HEAD

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

Q 2.

® 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
figbre89-1

Is heater duct OK?

_ G)-

NO @ Put heater duct back on heater ducting
YES adapter or diverter ducting adapter

e Slide duct on adapter

e Put clamp over duct

e Using screwdriver, tighten clamp
screw

O SE———

TA 115110

Figure 87-7 (Sheet 1 of 2) 87-17



T™ 9-2320- 208- 20- 2- 2

GO
A

@ Check heater air control cable

o Look for a broken cable. See
fig. 89=1
o Shake cable to feel if it is loose

Is heater air control cable OK?

-—-4

(5)

@ @ Replace broken heater air control

cable
o Refer to Vol 3, chapter 23, para 23-8

@ Tighten loose heater air control cable

o Refer to Vol 3, chapter 23, para 23--8i

@ Replace diverter

YES
e Refer to Vol 3, chapter 23,
para 23-5

iSiii

-
>
-
W

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 troubl eshooting procedures given
in[chapter 87]for the fuel burning personnel heater.

88-2. PROCEDURES. The summary in this chapter covers all fault synptons found
in the detailed troubleshooting procedures. Chapter 7 outlines a sanple troubleshoot-
ing procedure. The summary procedures are based on the “what-to-do” portions of
the detailed procedures and do not include the “howto-do-it” instructions. 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)

5

/HEATER AND \
HEATER DEFROSTER HEATER DEFROSTER

DOES NOT DO NOT GIVE DOES NOT DOES NOT
START OFF ENOUGH WORK WORK
UEAT J

I 6 I
DEFROSTER
rHEATER AND \ DOES NOT

~N

HEATER
DOES NOT

DEFROSTER GIVE OFF GIVE OFF
DO NOT WORK ENOUGH ENOUGH
HEAT HEAT

!III_I""I"_
| L =]

I

DECIDE IF FAULT IS IN THE
MECHANICAL OR ELECTRICAL SYSTEM

IS FAULT IN MECHANICAL SYSTEM ?

VES NO DO ELECTRICAL SUMMARY
TROUBLESHOOTING PROCEDURE
FOR FUEL BURNING PERSONNEL.
REFER TO FAULT SYMPTOM INDEX
| FOR ELECTRICAL SYSTEM

p —_— p _— |

$ A ——
) R
S A N N
) N N N

O ammm—

TA 115112
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GO GO GO GO GO
@ LOOK TO FIND FAULT IN
e HEATER FUEL FILTER
IS FUEL FILTER OK?
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
e HEATER AIR CONTROL CABLE

GO GO GO GO

TA 115113

Figure 88-1 (Sheet 2 of 6) 88-3
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GO

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

DECIDE IF FAULT IS IN THE
MECHANICAL OR ELECTRICAL SYSTEM

IS FAULT IN MECHANICAL SYSTEM?

@ @ DO ELECTRICAL SUMMARY

TROUBLESHOOTING PROCEDURES
FOR FUEL BURNING PERSONNEL
HEATER. REFER TO FAULT SYMPTOM
INDEX FOR ELECTRICAL SYSTEM

Figure 88-1 (Sheet 3 of 6)

88-4

GO GO GO

GO GO
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OF THE FOLLOWING:

e HEATER DUCT

e DIVERTER DUCTING ADAPTER
e DIVERTER DUCT

e HEATER AIR CONTROL CABLE

T T\ MNNIEC
1 1\ VINE

DEFROSTER CONTROL CABLE

. - N

HEATER FUEL LINE
HEATER FUEL FILTER

N7 - -

[ I ]

| REPLACE HEATER

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

DECIDE IF FAULT IS IN THE MECHANICAL
OR ELECTRICAL SYSTEM
IS FAULT MECHANICAL?
b
GO

Figure 88-1 (Sheet 4 of 6)
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)
O
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O
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' ' ' /' .| | | 4

Q
@)
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GO

H DO ELECTRICAL SUMMARY
TROURIESHOOTING

INVWUULRJIIN T TIN\D

PROCEDURES FOR FUEL

@ @ 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

[SA S 4

1

REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

Q
N R N N A O

DECIDE IF FAULT IS IN THE
MECHANICAL OR ELECTRICAL SYSTEM

IS FAULT IN MECHANICAL SYSTEM?

-

DO ELECTRICAL SUMMARY
NO M TROUBLESHOOTING PROCEDURES
FOR FUEL BURNING PERSONNEL
HEATER. REFER TO FAULT SYMPTOM
INDEX FOR ELECTRICAL SYSTEM

ﬁ

GO

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)
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CHAPTER 89
FUEL BURNING PERSONNEL HEATER SUPPORT DIAGRAMS

89-1. GENERAL. This chater |ves the di agrams you need when doing trouble-
shooting procedures |n Table 3- % IS ayconpl ete listing of e%l support
diagranms used in this rranual.

89-1
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T™ 9-2320- 209-

DIVERTER

DEFROSTER
DUCT

HEATER
DUCT

v

HEATER

AIR CONTROL
CABLE

DEFROSTER
DUCT

DUCTING
ADAPTER

DEFROSTER
CONTROL CABLE

HEATER
DUCT

TA 115118

Di agram

Support

Burning Personnel Heater

Fuel

Figure 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
troubl eshooting and repair have been done. Procedures are set up in flow chart form
show ng the checkout steps in order and referring to the fault synptom index when
the system does not check out.

90-1
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FUEL-BURNING PERSONNEL HEATER CHECKOUT

7~

~
CHECK FUEL-BURNING HEATER SYSTEM >

(M)

\'} ® Check starting of heater

e Start up heater. Refer to
TM 9-2320-209-10

Does heater start?

® Do fault isolation procedure for heater
ae

dn nnt ctard
A IV JINAT ¥

e Refer to troubleshooting index

PN .

® Push defroster control knob
all the way in. Refer to
T™ 9-2320-209-10

(W)
O
®
tn
-
)
fle]
=
®
®
@,
<
(1]
o)
o
o
Q
oo ]
<
-
o
Q
Q
9

®
O

TA 115119

Figure 90-1 (Sheet 1 of 4)
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)

@ @ ® Check for defroster output
e Pull defroster control knob all

Lo iy i o
the way out. Refer to

TM 9-2320-209-10

Does defroster give off any heat?

e
—

5

)

/ - ~~ ~ 1. . - e 1 r
® Do fauit isolation procedure for

heater and defroster do not work

e Refer to troubleshooting index

N

6 )

® Do fault isolation procedure for
heater does not work

O —

@ Check defroster output

o Pull defrost
all the way out. R
TM 9-2320-209-10

)
-t
o
o
-t
o

Does defroster give off any heat?

Figure 90-1 (Sheet 2 of 4)
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8

@ Do fault isolation procedure for
@ defroster does not work

e Refer to troubleshooting index

7\

5

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?

® Check for enough heat from heater

[« ~
NO
I \‘ D} k ) e Push defroster control knob all
the way in.
Does heater give off enough heat?

11

)

/ ® Do fault isolation procedure for
NO heater and defroster do not give
off enough heat

o Refer to troubleshootingsindex
[

N\

12 L

® Do fault isolation procedure for
defroster does not give off
enough heat

e Refer to troubleshooting index

8 .« R R N N N

TA 115121
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GO
N
\-r @ 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

.
10 heater does not give off encugh

I ./ I heat

L e Refer to troubleshooting index

15
I 77\ Qe Turn off heater. Refer to
WTM 9-2320-209~10

@ Fuel burning heater system
Crnecvks vul OK.
L Checkout completed

PR IR A §

TA 115122

Figure 90-1 (Sheet 4 of 4) 90-5/(90-6 bl ank)
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CHAPTER 91
HOT WATER HEATER TROUBLESHOOTING

91-1. EQUI PMENT | TEMS COVERED. This chapter gives equipnent troubleshooting
procedures for the hot water heater, for which there are authorized corrective mainte-

nance tasks at the organizational maintenance |evel.

91-2. EQUI PMENT | TEMS NOT COVERED. All equipment items for which corrective
mai ntenance is authorized at the organizational naintenance |evel 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
o 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 SHUTOFF

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
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GO

@ Fully open shutoff cocks to left

@® Check hot water hoses

o Feel if hot water hoses are soft
e See if hot water hoses have INLET RETURN

collapsed HOSE HOSE

Are hot water heater hoses OK?

GO

TA 115124

Figure 91-1 (Sheet 2 of 3)
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Q
O

)

5)
@ ® Replace hot water hoses
e Refer to Vol 3, chapter 23,
para 23-18

YES @ Replace heater core

e Tell direct support maintenance

TA 115125

Figure 91-1 (Sheet 3 of 3)
91-4




T™ 9-2320- 209- 20- 2-2

Symptom

NO AIR FLOW AT HEAT OUTLET)

@® Park truck
o 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

TA 115126

Figure 91-2 (Sheet 1 of 2)
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@ Repair or replace duct

e Refer to Vol 3, chapter 23, para

NA_14
LOo= 14

TA 115127

Figure 91-2 (Sheet 2 of 2)
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Symptom
BLOWER MOTOR DOES NOT WORIQ

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

@® Check if lead to blower motor is
attached

e Open hood. Refer to
TM 9-2320-209-10
o Check if lead to blower motor is

attached LEAD BLOWER
CONNECTOR HOUSING

Is lead to blower motor attached?

BLOWER

MOTOR
MOTOR
HOUSING LEAD

GO

TA 115128

Figure 91-3 (Sheet 1 of 2)
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GO

@ Attach lead to biower motor

YES NO
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
BLOWER MOTOR OPERATES ON Hl ONLY)

4

® 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?

’lIIIIIIIIiIEiiiil[
HI C“,'
L {oF C@.@O

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 115131

Figure 91-4 (Sheet 2 of 2
91-10 J ( )
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Symptom

NO AIR FLOW AT DEFROSTED

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

@ Check if defroster air duct is hanging
loose at windshield defroster nozzle

e Under dash panel, look and see
if defroster air duct is attached
to nozzle

Is defroster air duct attached to nozzle?

WINDSHIELD
DEFROSTER
NOZZLES
(HIDDEN)

DIVERTER

TA 115132

Figure 91-5 (Sheet 1 of 2)
91-11



™ 9-2320- 209- 20- 2- 2

GO

,\IA G

YES

| &

SN

nnnnn t Aafreactar
w LONnelr Gewrosicei

defroster nozzle

I o Refer to Vol 3, chapter 23,

para 23-14

(

F. Check if defroster duct is hanging

loose at air diverter

ok and see
~had
llcu

e Under dash panel, lo

1F dafractar Aiint Te ~
Il MO 1TWVIIIS! uwwei 19 ulluu

diverter

b mie
1w un

Is defroster duct attached to air diverter?

N/

o=

o

® Connect defroster duct to air diverter

® Refer to Vol 3, chapter 23,

| para 23-14

@ Repair or replace duct

para 23-14

l

e Refer to Vol 3, chapter 23,

Figure 91-5 (Sheet 2 of 2)

91-12
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Symptom
6

BLOWER MOTOR OPERATES ON LOW ONLY)

® Park truck
o 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?

HEATER SWITCH

GO

TA 115134

Figure 91-6 (Sheet 1 of 2)
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(

P

@® Attach heater switch lead

N/ \_/ ® Refer to Voi 3, chapter 23,
para 23-17

Refer to troubleshooting index
for electrical system

91-14

Figure 91-6 (Sheet 2 of 2)
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Symptom

HEAT OUTPUT TOO LOW)

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

@ Check if shut off cocks are fully
open to the left

e Open hood. Refer to
TM 9-2320-209-10

o Check if shutoff cocks are fully
open to left

Are shutoff cocks fully open to left?

GO

™ 9-2320-209- 20- 2- 2

SHUTOFF
cock

)

RETURN
SHUTOFF
cock

TA 115136

Figure 91-7 (Sheet 1 of 2)
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GO

YES

NO @ Fully open shutoff cocks to left

—

I for electrical system

Refer to troubleshooting index

91-16

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 sunmary of troubleshooting procedures given
i n[chapter 91 ]for the hot water heater.

92-2. PROCEDURES. The summary in this chapter covers all fault synptons found
in the detailed troubl eshooting procedures. Chapter 7 outlines a sanple troubleshoot -
ing procedure. The sunmary 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

CTROUBLE WITH HOT WATER HEATER )

Symptoms

COOL OR COLD 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 g'};g‘éVAE?ES HEAT

FLOW AT ™ Lo OUTPUT

DEFROSTER N TOO LOW

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

e SHUTOFF COCKS
e HOT WATER HOSES

|

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING

PROCEDURES, SEE SYMPTOM INDEX
GO GO GO GO GO GO

TA 115138

92-.2 Figure 92-1 (Sheet 1 of 6)
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Q
O
Q
@)
Q
O
Q
@)

@® 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

N N Y &

e/ | | 4 8

I'! LOOK TO FIND A FAULT IN THE
FOLLOWING
e HEATER TO AIR DIVERTER DUCT

1

REPAIR OR REPLACE BAD PART

[t I Y = o~ e s e e e

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

Q
O
0]
O
Q
@)
Q)
O

TA 115139
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-1
—

DECIDE IF A FAULT IS IN THE
MECHANICAL OR ELECTRICAL SYSTEM

IS FAULT IN MECHANICAL SYSTEM?

©
@)

DO ELECTRICAL SUMMARY
TROUBLESHOOTING PROCEDURE FOR

7\ I 7 | [ROUBLESHOO! vt
YES NO Y HOT WATER HEATER. REFER TO
TROUBLESHOOTING INDEX FOR

ELECTRICAL SYSTEM

® LOOK TO FIND A FAULT IN THE
FOLLOWING

o HEATER SWITCH LEAD
|

o m——

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTIN

(310 Y Yad o 0¥ Il'\l‘s ZA A nTI\A A N1

crrE Oy ™~e
FRUGCCUVURLD, OCC oYM ITUM IINDE

A\V4

92-4

Figure 92-1 (Sheet 3 of 6)

Q
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®
O

Q

9]

O
9
O

O
Q)
@)
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DECIDE IF FAULT IS IN THE MECHANICAL
OR ELECTRICAL SYSTEM

IS FAULT IS MECHANICAL SYSTEM ?

|

DO ELECTRICAL SUMMARY
TROUBLESHOOTING PROCEDURE FOR
YES NO ELECTRICAL HEATER. REFER TO
TROUBLESHOOTING INDEX FOR
ELECTRICAL SYSTEM

® LOOK TO FIND A FAULT IN THE

FOLIOWING
P N\

kN YY 11 NN/

o BLOWER MOTOR LEAD

Figure 92-1 (Sheet 4 of 6)

)
@)

9,

OA

8 v | . ' | ' [ [ [ | | 8



™ 9-2320- 209- 20- 2- 2

92-6

DECIDE IF A FAULT IS IN THE MECHANICAL
OR ELECTRICAL SYSTEM

IS FAULT IN MECHANICAL SYSTEM ?

)

DO ELECTRICAL SYSTEM SUMMARY
—~ I ~~ | TROUBLESHOOTING PROCEDURE FOR
YES NO ELECTRICAL HEATER. REFER TO
TROUBLESHOOTING INDEX FOR
l ELECTRICAL SYSTEM

FOLLOWING
° SHUT OFF COCKS

I LOOK TO FIND A FAULT IN THE

REPAIR OR REPLACE BAD PART

OR DETAILED TROUBLESHOOTING

NOTE: F
PROCEDURES, SEE SYMPTOM INDEX

Figure 92-1 (Sheet 5 of 6)

9]
8' 4 S N T N U N N A A N N N N
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DECIDE IF A FAULT IS IN THE
MECHANICAL OR ELECTRICAL SYSTEM

IS FAULT IN MECHANICAL SYSTEM ?

DO ELECTRICAL SYSTEM SUMMARY
@ TROUBLESHOOTING PROCEDURE FOR
ELECTRICAL HEATER., REFER TO
TROUBLESHOOTING INDEX FOR
ELECTRICAL SYSTEM

FOLLOWING
e HEATER SWITCH LEAD

@ ® 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)
92-7/(92-8 bl ank)
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CHAPTER 93
HOT WATER HEATER CHECKOUT PROCEDURES

93-1. CGENERAL. This chapter gives procedures for checking out the system after
troubl eshooting and repair have been done. Procedures are set up in flow chart form
show ng the checkout steps in order and referring to the fault synptom index when
the system does not check out.

93-1
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0.

” @ Check blower in LO position

CHECK HOT WATER HEATEID

e Park truck and chock wheels.
Refer to TM 9-2320-209-10
e Start and warm up engine. Refer

to TM 9-2320-209-10

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

=

e
in either position?

93-2

GO

HOT WATER HEATER KIT CHECKOUT

TA 115144

Figure 93-1 (Sheet 1 of 5)
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@ Check blower in HI position

o Put blower motor switch in HI
position. Refer to TM 9-2320-209-10

e Check for air flow from heater and
defroster outlets

o 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 Hl only

e Refer to troubleshooting index

TA 115145

Figure 93-1 (Sheet 2 of 5) 93-3
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GO
O
® Check blower in HI position

e 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?
m

/N EH N

® Do fauit isoiation procedure for biower
motor operates on LO position only

e Refer to troubleshooting index

7\ I
k"# Check defroster

o 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

Figure 93-1 (Sheet 4 of 5) 93.5
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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?

15
@ Do fault isolation procedure for
@ heat output too low
e Refer to troubleshooting index
16
® 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

@ Hot water heater checks out OK
Checkout completed

Figure 93-1 (Sheet
93-6 g (Sheet 5 of 5)

TA 115148



™ 9-2320-209- 20- 2-2

CHAPTER 94
DEEP WATER FORDING KIT TROUBLESHOOTING

94-1. EQUI PMENT | TEMS COVERED. This chapter gives equipment troubleshooting
procedures for the deep water fording kit, for which there are authorized corrective

mai ntenance tasks at the organizational maintenance |evel.

94-2. EQUI PMENT | TEMS NOT COVERED. Al equipment items for which corrective
mai ntenance is authorized at the organizational maintenance |evel are covered in this

chapter.

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

PO

Tow truck to work area
Refer to TM 9-2320-209-10

| 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 |

I

N\ @® Check crankcase breather air inlet

l'u\ea
1IVoS

e Look to see if air inlet hose is off
breather. See figuore98~-1

o Feel for a loose air inlet hose
connection

e Look for cracked or broken air
inlet hose

raY "4,
(4

is air inlet hose OK?

I
!

GO

Figure 94-1 (Sheet 1 of 5)
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® Replace cracked or broken air inlet hose
@ 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

@ Tighten loose air inlet hose connection

e Using flat tip screwdriver tighten
clamp
e Tell direct support maintenance

e Look to see if air tube assembiy has
come off air cleaner. See figore
96-1

e Feel for a loose air tube assembly
connection

e Look for cracked or broken air
tube assembly

w
Q
S°
=
C
o~
[}
Q
[0
(7]
[+ ]}
EI
o
~
O
N
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(5)
@ Replace cracked or broken air tube
YES NO assembly

@ Put back air tube assembly

e Make sure hose clamp is over air
tube assembly

e Put air tube assembly over air
cleaner

o Using flat tip screwdriver tighten
clamp

connection

e Using flat tip screwdriver tighten

o Tell direct support maintenance

l @ Tighten loose air tube assembly

NIOTE
INVIL

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

¥

6
(4; heck air cleaner assembly

e Remove air cleaner element. Refer
to TM9-2320-209-10

o Look for signs of water in air
cleaner assembly

e Look for a water soaked air
cleaner element

Is air cleaner assembly dry ?

I
\

GO

TA 115151

Figure 94-1 (Sheet 3 of 5)
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YES NO

T™ 9-2320-209- 20- 2- 2

Eye shields must be worn when using

compressed air. Eye injury can occur

WARNING I

if eye shields are not used

@® Clean water out of air cleaner
assembly

e Using rag soak up water in air
cleaner assembly
e Using compressed air, blow dry

e Replace water soaked air cieaner
element. Refer to TM 9'2320"209"]0;

(=
Y’

®C

heck for water in fuel

Put a 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

Vil
AT )
AN /- \\DRAIN

VALVE

TA 115152

Figure 94-1 (Sheet 4 of 5)
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GO

@ Replace fuel tank cap
@ Replace fuel in system

e Drain fuel from fuel tanks. Refer to
TM 9-2320-209-10

o Replace fuel filters. Refer to Vol 3,
chapter 4, para 4-10

e Using 7/16-inch wrench unscrew fuel
line fittings but do not take off lines,
See figure 95-6

WARNING

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

e Using compressed air blow through
fuel lines

e Put back all fuel line fittings and
tighten using 7/16-inch wrench

o 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

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 Ol\“

\ ALL TRUCKS EXCEPT M35A1 AND SOME M35A2 /

OL
e

® Refer to TM 9-2320-209-10

k truck

-

(2)
\C

@® Check crank case breather air inlet
hose
o Look to see if air inlet hose is off
breather. See figbre96-1
e Feel for a loose air inlet hose

connection
o Look for cracked or broken air inlet

hose

Is air inlet hose OK?

i ©)
YES NO @ Replace cracked or broken air inlet hose

e Nrt @ 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
GO

TA 115159

Figure 94-2 (Sheet 1 of 2)
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@ Check air tube assembly on air cleaner

o Look to see if air tube assembly has
come off air cleaner. See figure
96-1

o Feel for a loose air tube assembly
connection

e Look for cracked or broken air tube
assembly

Is air tube assembly OK?

(5)

YES

‘o 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 Teli direct support maintenance

77N

6 )

® 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
ﬂNGINE STALLS WHILE FORDING OR AFTER LEAVING WATEQ
ON TRUCKS M35A1 AND SOME M35A2

S

@® Tow truck to work area

e Refer to TM 9-2320-209-10

I—l——-——— 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. I
| Engine must be overhauled. Refer to l

Alenmd crimmant mamimbanan~n '
Jdirecl )UPPU" HIGITIITIALIVES J
@l
® Check crankcase breather air inlet
hose

e Look to see if air inlet hose is off
breather. See figore—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?

GO

TA 115154

Figure 94-3 (Sheet 1 of 5) 94-9
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()

o] L

@ @ @® Replace cracked or broken air inlet hose
@® Put back air inlet hose

e Make sure hose ciamp is over air
inlet hose

e Puf air inlef hose over breather

e 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

e Look to see if extension tube has
come off air cleaner. See figore98-1

o Feel for a loose extension tube
connection

e Look for cracked or broken extension
tube assembly

Is extension tube OK?

|

GO
TA 115155
Figure 94-3 (Sheet 2 of 5)
94-10
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NOTE

()

~
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@ Replace cracked or broken extension tube

@ Put back extension tube

Make sure hose ciamp is over air tube
assembly

Put air tube assembly over air ¢
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 cieaner and fuei are not part of the
deep water fording kit. However they
should be checked as a cause of the
engine stalling

—

2.

® Check air cleaner assembly

e Remove air cleaner element.
Refer to TM 9-2320-209-10

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 115156

Figure 94-3 (Sheet 3 of 5)
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GO

® Clean water out of air cleaner assembly

e Using rag soak up water in air cleaner
assembly

I 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

@® Check for water in fuel

e Put a can or bucket under primary
fuel filter
e Open drain valve and let can

fill up half way
e Look for signs of water in fuel

PRIMARY
FUEL
FILTER

Is fuel OK?

GO

TA 115157

Figure 94-3 (Sheet 4 of 5)
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@ Replace fuel tank cap
o 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 fi

off lines

ttings but do not take

I WARNING

Always wear safety glasses to protect eyes
when using compressed air

fuel lines

Using compressed air blow through

e Put back all fuel line fittings and
tighten using 7/16-inch wrench

o Fill up tanks with fuel

e Start engine and let it idle until
injectors have had enough time

to purge.

Refer to

T™ 9-2320-209-10

® 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

2
ﬂNGINE RUNS ROUGH AFTER LEAVING WATER Oh

TRHIALVES AL | ]

\ TRUCKS M35A1 AND SO

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

ORI O)

@ Check crankcase breather air inlet hose

o Look to see if air inlet hose is off
breather. See figbre98-1

e Look for a ioose air iniet hose

connection

Domml, B mee b

LOOK TOI CIracKeu or

hose

Is air inlet hose OK?

TA 115161

Figure 94-4 (Sheet 1 of 3)
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()

v i

@ Replace cracked or broken air inlet hose
e Refer to Vol 3, chapter 4, para 4-3
@ 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

@ Tighten loose air inlet hose connection
e Using flat tip screwdriver tighten
clamp

o

@® Check extension tube on air cleaner

e Look to see if extension tube has
come off air cleaner. See figore—
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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94-16

E——
(S

@ 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

e Using flat tip screwdriver tighten

(o)

@ 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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Symptom
’ { FORDING CONTROL HANDLE DOES NOT PULL OUT, \
OR PULLS OUT STIFFLY ON TRUCKS M35A1 AND SOME M35A2

I
| @® Park truck

I o Refer to TM 9-2320-209-10

heck control cable

e Look for a kinked control cable
in cabie housing. See figore98-3
o Look for a corroded or rusted wire

Is control cable OK?

o
Z
@)

Lubricate corroded or rusted wire

e Using oil can put oil on wire in

cable housing
Note: Make sure oil goes inside

e Pull control handle out, then

push it in several times until
control cable workseright

Replace kinked control cable

e Refer to Vol 3, chapter 23, parc

23-3l

Tell direct support maintenance

Figure

94-5

TA 115167
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Symptom

4 ﬁLUTCH SLIPS AFTER LEAVING WATE“

\ ON ALL TRUCKS WITH KIT J

]
\T @® Park truck
| e Refer to TM 9-2320-209-10

o Chock wheels

be checked out

PamN
L

@® Drain water from transmission clutch
housing

o Remove clutch housing inspection
cover

o Allow all water to drain

— ,

WARNING

Always wear safety glasses to protect
eyes when using compressed air

| e Using compressed air, blow dry

clutch
o Put back clutch housing inspection

Figure 94-6 ( Sheet 1 of 3)
94-18
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Check transmission clutch housing

e Look for holes or cracks. See

figore596~2

4
(vc(\ I ( \ :’ @ Repair transmission clutch housing
I" \_/ \_/ ‘ o Refer to TM 9-237 for welding
I procedures

N\
o\
fittings
e Siari engine and engage deep

water fording kit. Refer to
T™ 9-2320-209-10
e Using soapy water coat fittings

.
and look for air bubbles. See

figore 7%-3

Feel for a cracked or broken

air line
Stop engine. Refer to

T™ 9-2320-209-10

[ ]

Are air lines and fittings OK?
——

GO
TA 115165

Figure 94-5 ( Sheet 2 of 3) 94.19
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GO
6
VES NO ® Tighten leaking fittings
\ N/ e Using 7/16-inch wrench tighten
I fitting
@ Replace cracked or broken air lines
e RefertoVol 3, chapter 13, para 13-21
- 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

|
g

Teii direct support maintenance

TA 115166

Figure 94-6 (Sheet 3 of 3)
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Symptom

&WAKNINL—: BUZZER bUUNDb OR AIR COMPRESSOR MAKE )

NOISE, AFTER LEAVING WATER ON ALL TRUCKS WITH KIT

® Tow truck to work area

I e Refer to procedures given in

T™ 9-2320-209-10
I o Chock wheels

@ Check air compressor air inlet hose

o Look for a cracked or broken
hose. See figbre96-3

o See if hose connection has come
off air compressor

e Feel for a loose hose connection

to air compressor and air cleaner

NOTE

Air compressor must be replaced due to

7\ I 7\ the damage caused by the bad air

YES NO compressor inlet hose. Make sure hose
I \_/ \_/ connection fo new compressor is tight.
Refer to Vol 3, chdpter 13, para 13-31
for replacement of air compressor

compresso

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

TA 115168

Figure 94-7 (Sheet 1 of 2) 94-21
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GO

A
—l 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

|

AIR COMPRESSOR DRIVE BELT

Nt . .
® Check air compressor drive belt

_ fa oS SR o/ o PR W N [ A
® IaKe OfT barrery grouna caoie.,

Refer to Vol 3, chapter 7, para

/=JO
e Look for signs of a slipping belt
e Foel far o lance bals
v FTOTI 1V U 1VUT WEIi

Is air compressor drive belt OK? NN, == &%
COMPRESSOR PULLEY
I a—
I C);
A A -, A 1° . -l._.._ e Ll
® Adjust loose or slipping b
YES NO

o 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

P I
ul. Replace air compressor

mpr
b
e Refer to Vol 3, chapter 13, para

IL 13-31

1
1M 113193

Figure 94-7 (Sheet 2 of 2)
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CHAPTER 95
DEEP WATER FORDING KIT TROUBLESHOOTING SUMMARY

95-1. GENERAL. This chapter gives a summary of troubl eshooting procedures given
in[chapter 94 for the deep water fording kit.

95-2. PROCEDURES. The summary in this chapter covers all fault synptoms found
in the detailed troubl eshooting procedures. Chapter 7 outlines a sanple troubleshoot-
ing procedure. The sunmary procedures are based on the “what-to-do” portions of
the detailed procedures and do not include the “howto-do-it” instructions. 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

Svmntoms I
ymproms

' L —
ENGINE STALLS
WHILE FORDING ENGINE STALLS ENGINE RUNS
OR AFTER LEAVING WHILE FORDING OR ROUGH AFTER
WATER ON ALL AFTER LEAVING LEAVING WATER
WATER ON TRUCKS ON ALL TRUCKS

M35A2

Mggﬁris)D(ZEPJE M35A1 AND SOME EXCEPT M35A1
M35A2 AND SOME M35A2

\

|
I
I
Q
>
C
=
o
z
|
|
|
|
|
Jp—
IR U

r-_~

| 5O NOT START ENGINE AFTER TRUCK HAS !
| BEENR ED FROM WATER. IF WATER l
| HAS ENTERED ENGINE ASSEMBLY SERIOUS [
I DAMAGE MAY OCCUR IF ENGINE IS STARTED. |
' FNPINF AAI ICT RF ﬁ\/FRHAULEU. REFER TO I
L IRECT SUPPORT MAINTENANCE I

___..l________r__-_.J

ENGINE RUNS ROUGH
AFTER LEAVING WATER
ON TRUCKS M35A1 AND

Qf'\l\'ﬂ E MagA2

ViguMme

J

l

¢ A ——

LOOK TO FIND A FAULT IN ONE
OF THE FOLLOWING:
o CRANKCASE BREATHER AIR INLET

HOSE

AIR TUBE ASSEMBLY

AIR CLEANER ASSEMBLY
DIESEL FUEL

FUEL SYSTEM

o

G

Figure 95-1 (Sheet 1 of 3)

95-2
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GO

)

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

—

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

e CRANKCASE BREATHER AIR INLET
EXTENSION TUBE

AIR CLEANER ASSEMBLY

DIESEL FUEL

FILIEI SYCSTEA
1/

b &1 JI1LIVY

REPAIR OR REPLACE BAD PART

Figure 95-1 (Sheet 2 of 3)

T™ 9-2320-209- 20- 2- 2
GO GO GO

8 ./ ' ' ! ' | [ [ [ [
8 v . ' | | [ ' ' ' [ [ |

TA 115171
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—

® LOOK TO FIND A FAULT IN ONE

OF THE FOLLOWING:
o CRANKCASE BREATHER AIR INLET

[H P Y of wf

HOSE
e AIR TUBE ASSEMBLY
e FUEL SYSTEM

|
REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING

PROCEDURES, SEE SYMPTOM INDEX

[ SV AN

.

@ LOOK TO FIND A FAULT IN ONE

OF THE FOLLOWING:
e CRANKCASE BREATHER AIR INLET

e EXTENSION TUBE

a FLIFI QYSTEM
1 W b

w SRS S )

|
REPAIR OR REPLACE BAD PART

NOTE:

TA 115172

Figure 95-1 (Sheet 3 of 3)
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CTROUBLE WITH DEEP WATER FORDING KIT CONTROLS)

Symptom

FORDING CONTROL HANDLE DOES NOT
PULL OQUT, OR PULLS OUT STIFFLY
ON TRUCKS M35A1 AND SOME M35A2

@ LOOK TO FIND A FAULT IN
e 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

CLUTCH SLIPS AFTER

WARNING BUZZER SOUNDS,
LEAVING WATER ON OR AIR COMPRESSOR MAKES
ALL TRUCKS WITH KIT NOISE, AFTER LEAVING
WATER ON ALL TRUCKS
WITH KIT

® LOOK TO FIND A FAULT IN ONE
OF THE FOLLOWING:
e AIR COMPRESSOR AIR INLET HOSE
o 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 1S
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)
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GO

o

NOTE

BEFORE DOING ANY
TROUBLESHOOTING ON CLUTCH

THE DEEP WATER FORDING KIT MUST

BE CHECKED OUT

NINATE
ik

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 FIND A FAULT IN ONE

N

OF THE FOLLOWING:

e TRANSMISSION CLUTCH HOUSING

o COMPRESSED AIR LINES AND
FITTINGS

UIEA AT
CACURNUUI

|

|
REPAIR OR REPLACE BAD PART

~Arn
UN Y

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 115175
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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 3-1is a conplete listing of all support
diagrans used in this manual.

96-1
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CRANKCASE INTAKE

BREATHER
EXTENSION
TUBE HOSE ASSEMBLY

‘ //

=\
N

S CRANKCASE
BREATHER
TUBE HOSE

CLAMP

AIR CLEANER

TA 115176

Figure 96-1. Deep \ter Fording Kit Support Diagram

96- 2
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/AIRL'NE

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
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EXTENSION CONTROL
TUBE

AIR CLEANER

CRANKCASE
BREATHER

CLUTCH

AIR COMPRESSOR HOUSING

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
troubl eshooting and repair have been done. Procedures are set up in flow chart form
showing the checkout steps in order and referring to the fault synptom index when
the system does not check out.

97-1
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97-2

CHECK OUT DEEP WATER FORDING KID

£

Check fording valve conirol lever

® Put flywheel housing drain plug in
drain port. Refer to
T™ 9-2320-209-10

e Secure all loose objects to truck

e Pull fording valve control lever
all the way out. Refer to TM 9-
2320-209-10

fordi
Ie AAPNINnMA L A
I9 IWiviing vwiy (R LR A

YES NO

DEEP WATER FORDING KIT CHECKOUT

@ Do fault isolation procedure for
fording control handle does not
pull out or pulls out stiffly

@ Check engine for stalling

e Start engine. Refer to
™ 9-2320~-209-10

e Put transmission gearshift lever in
first position and transfer shift
lever in low position. Refer to
T™M 9-2320-209-10

e Drive across water.
T™M 9-2320-209-10

Refer to

Does engine keep running?

GO

Figure 97-1 (Sheet 1 of 3)
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———

4
@ Do fault isolation procedure for
NO YES engine stalls while fording, or

) g N\ | after leaving water

e Refer to troubleshooting index

/ @ Check engine for rough running
after leaving water

(

e After leaving water move fording
valve confrol lever to the right.
Refer to TM 9-2320-209-10

6 }
@ Do fault isolation procedure for

a1~ AV 4 = of - £fa .
YES engine runs rough after leaving

water

I | e Refer to troubleshooting index

or air compressor after leaving water

Are warning buzzer and air compressor
quiet after leaving water?

® J
O‘-

Figure 97-1 (Sheet 2 of 3)
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GO

® Do fault isolation procedure for
warning buzzer sounds, or air
compressor makes noise after
leaving water

e Refer to troubleshooting index

'@ Check for clutch slip after leaving

water

e Put transmission gearshift lever
in second position. Refer to
procedures given in

T™ 9-2320-209-10

Does clutch work OK?

97-4

10

® Do fault isolation procedure for
@ clutch slips after leaving water

e Refer to troubleshooting index

11

@ Stop truck and turn off engine.
@ Refer to TM 9-2320-209-10
® Take flywheel housing drain plug

out of drain post and put it in

storage boss. Refer to
™ 9-2320-209-10

12

Checkout completed

® Deep water fording kit checks out OK,

Figure 97-1 (Sheet 3 of 3)
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CHAPTER 98
NON-ELECTRICAL GAGES TROUBLESHOOTING

98-1. EQUI PMENT | TEMS COVERED. This chapter gives equipnent troubleshooting
procedures for the non-electrical gages, for which there are authorized corrective

mai ntenance tasks at the organizational maintenance |evel.

98-2. EQUI PMENT | TEMS NOT COVERED. Al equipnent itens for which corrective
mai ntenance is authorized at the organizational maintenance |evel are covered in this

chapter.

98-1
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NON-ELECTRICAL GAGES TROUBLESHOOTING

Symptom

]‘ SPEEDOMETER DOES NOT WORK >

® Make truck ready for work on

yel

-

98-

speedometer

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

—

~ I

)

(o

Check gage end of speedometer cable

e See if cable has come out of gage.

See figure—100-1
@ Check transfer end of speedometer

cable

e See if cable has come out of drive

adapter assembly. See figore—100-1

I Y R P
Are both ends OK?

T

~1

YES NO

P~
L)
7\ @ Put speedometer cable back on gage

Put core in gage opening

Cmvaii: mm o o and tiahdan
Screw on cable and tighten

Using 3/4-inch wrench tighten

ecahla halts
w MWL)

wAAN 1

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

g A———-—i

TA 115182

Figure 98-1 (Sheet 1 of 5)

2



T™ 9-2320-209- 20- 2- 2

GO

)

4
K—}-: Check speedometer cable housing

o Look for a crushed, kinked or

broken cable. See figire—00-1

Is speedometer cable housing OK?

A o

5 1
@ Replace cable assembly
@ @ e Refer to Vol 3, chapter 22, para
22-4
1
/\I e A ADTED AAR e
DRIVE ADAPTER  CABLE

-\

(-

UIU“—HH\\

)-.lCheck 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 figGre—00-1

e Look for a broken core or key

Are cable core and cable key OK?

P E—
J
|

(7)
@ Replace cable core if core or key

@ @ is broken

e Refer to Vol 3, chapter 22, para

l 22-4

Figure 98-1 (Sheet 2 of 5)
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GO

@ Check cable core at speedometer
assembly

e Using 3/4-inch wrench, unscrew and
pull out cable core from gage

o Look for a broken core

Is cable core OK?

@ Replace cable core if it is broken
@ @ e 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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T™ 9-2320-209- 20- 2- 2

SOLDIER A INSTRUMENT CLUSTER

@ Check speedometer cable as follows
SOLDIER B: e Crawl under transfer

SOLDIER A: e Go to driver's seat
e Tell SOLDIER B to turn
speedometer core

SOLDIER B: e Turn speedometer core

SOLDIER A: e See if speedometer CORE CABLE
cable core turns

SOLDIER B
DRIVE ADAPTER CABLE

Does speedometer core turn?

11

® 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 Put a variable speed drill
on drive adapter end of
cable core
13

@ Test speedometer
SOLDIER B: e 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

Does speedometer pointer move?

14
@ @® Replace speedometer gage assembly

o Refer to Vol 3, chapter 22,
para 22-4

15
@ ® Replace speedometer drive adapter

o Refer to Vol 3, chapter 22, para
22-4

TA 115186

Figure 98-1 (Sheet 5 of 5)
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Symptom

T™ 9-2320- 209- 20- 2- 2

2
(SPEEDOMETER DOES NOT SHOW CORRECT SPEED)

|

&

77\

<

speedometer

Park truck. Refer to
™ 9-2320-209-10

)-! Check speedometer cable

o Look for a crushed or kinked cable.

See figore—F00-1
le emandamatar ashla OK?
13 SPCCUUITITITT LUVIT WVIiN
(3)
o — ) =
YES NO

@ Replace ciushed or kinked speedometer
cable

® Refer to Vol 3, chapter 22, para
22-4

® 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 troubfeshooting index for
speedometer checkout

Is speedometer speed still wrong?

|
Q

GO

Figure 98-2 (Sheet 1 of 2)
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——

)

End troubleshooting procedures for
speedometer does not show correct speed

1

)

2z

o L
I ( \ : @ Replace speedometer
YES

\/ I ® Refer to Voi 3, chapter 22, para

22-4

TA 115188

Figure 98-2 (Sheet 2 of 2)
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Symptom

3
(SPEEDOMETER FLUCTUATES)

~I

]
@ Make truck ready for work on
speedometer
e Park truck. Refer to

I T™ 9-2320-209-10

2
- B Charl cnaadamatar ~~bla
- WwliCGwn JFGGUVI A= A7 | wUAW N
e Look for a crushed or kinked cable
See figure—100-1

Is speedometer cabie OK?

3
7N 77N\ OQ Replace crushed or kink

P
YES NO cab

ed speedometer

e o ® Refer to Vol 3, chapter 22, para
22-4

8 P

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 figbre—F00-1
e Put a 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

SOLDIERB: e Go to driver's seat
ond 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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J _ - A
® Replace speedometer

® Refer to Vol 3, chapter 22,
para 22-4

@ Put speedometer cable back on

drive joint assembly

e Take off drill motor from
speedometer cable

e Put cable end in drive joint and
screw in hand tight

e Using 3/4-inch wrench tighten
speedometer cable

GO
6
I ( S} I @ Replace speedometer drive adapter
YE

\_/ e Refer to Vol 3, chapter 22,
L para 22-4

TA 115191

Figure 98-3 (Sheet 3 of 3)
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Symptom

4
(SPEEDOMETER IS NOISY)

u-l.' Make truck ready for work on

speedometer

a Park truck. Refer to

I IM 9-2320-209-10

(" @ Check speedometer cable

o Look for a crushed or kinked cable.

See figbre—00~1
Is speedometer cable OK?
i )
@ Replace crushed or kinked speedometer
YES NO cable
v v
| e Refer to Vol 3, chapter 22, para
29-4

I olT T

TA 115192

Figure 98-4 (Sheet | of 3)
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1
e

[ Set up speedometer test

e Using 3/4-inch wrench, unscrew and
take off speedometer cable from
drive joint assembly

e Put a variable speed drill on cable

Mrr i ST

core end

B

|

~
NV

TE
This next step will need the use of two
soldiers. The lead soldier will be called
Soldier A, and the helper will be called
Soldler B

f\l

f @ Test speedometer

SOLDIERB: 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?

| B

A

GO

TA 115193

Figure 98-4 (Sheet 2 of 3)
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GO

@ Replace speedometer gage assembly

e Refer to Vol 3, chapter 22,
para 22-4

® 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 figere—160-1

@ Check drive adapter end of tachometer
cable

e See if cable has come out of drive

adapter. See figbre—00-1

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

< 4 >.
@ Check cable housing

~ =

ook for a bent or crushed cable.

L
See figbre—100-1

Is cable housing OK?

-

77\ 7~ \ Q @ Replace bad tachometer cable assembly

HESHH e Refer to Vol 3, chapter 22, para
| 22-3

6
\1 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

e Look for a broken core
e Try to turn core by hand

Note: If core turns this means the core is

broken
Lr

To avoid injury keep hands away from fan
and radiator while testing tachometer

I drive adapter I

A
Go TA 115196

Figure 98-5 (Sheet 2 of 3)

WARNING I

98- 16



7

[
[ @

Test tachometer drive adapter

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

e Look at cable core

e See if core is turning

e Turn off engine. Refer fo
™ 9-2320-209-10

T™ 9-2320-209- 20- 2- 2
INSTRUMENT CLUSTER

@® Replace tachometer drive adapter

® Refer to Vol 3, chapter 22,
para 22-3

if drive shaft does not turn

e Refer to Vol 3, chapter 23,
para 22-3

@ Put tachometer cable back in tachometer

Line up key on cable core with
keyway in tachometer

e Push cable core down into tachometer
e Screw on cable fitting and tighten
using 3/4-inch wrench

@ Replace tachometer gage

® Refer to Vol 3, chapter 22,
para 22-3

TA 115197

Figure 98-5 (Sheet 3 of 3)
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Symptom

6
< TACHOMETER FLUCTUATES)

N
\‘(_: Park truck

e Refer to TM 9-2320-209-10

L
i
i
i
~

&1)-: Check tachometer cable

e Look for sharp bends, or a crushed

cable. See figbre—00-1

Is tachometer cable OK?

I Py

® Refer to Vol 3, chapter 22, para
I 22-3

O A ———

1A 11091390

Figure 98-6 (Sheet 1 of 2)
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GO

(
(

Check tachometer drive adapter

Unscrew and puii out cabie

from tachometer. See figore
100-1

Let cable end hang down so that
it is just below the instrument clus
Start engine. Refer to

TM 9-2320-209-10

Run engine at a steady speed and see

o bl
if cable core turns ot a steady s

Turn off engine. Refer to
TM 9-2320-209-10

Sy L

@ Replace drive adapter

o Refer to Vol 3, chapter 22,
para 22-3

O
LOo—

® Repliace tachometer gage

® Refer to Vol 3, chapter 22, para 22-3

TA 115199

Figure 98-6 (Sheet 2 of 2)
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Symptom

7 .
TACHOMETER DOES NOT SHOW CORRECT READING)

o

2

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

5

.
T

@® Check tachometer cable

e Look for sharp bends or a
crushed cable. See figbre—00-1

Is tachometer cable OK?

@ Replace bent or crushed tachometer
YES NO cable

® Refer to Vol 3, chapter 22,
para 22-3

). W W N S N N R

TA 115200

Figure 98-7 (Sheet 1 of 3)
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GO

® Check tachometer

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 a note of tachometer gage
reading

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

e Unscrew and pull out cable fitting from
tachometer. See figbre—60-1

e Screw cable fitting into another
tachometer that is known to be good

Fl NOTE

The next step will need the use of
two soldiers. The lead soldier will
be known as SOLDIER A and the

jhelper will be called SOLDIER B

SOLDIER B: e Sit in companion seat and

hold tachometer being used
for test

4

SOLDIER A: e Start engine and place — S o
vehicle in motion. Refer ]~ Sl — Ol
to TM 9-2320-209-10 —]

e Run truck at 30 miles per % @ @ “ -
hour and make note of the 0 $ o O

reading on the tachometer

being used for test :
o Park truck. Refer to

TM 9-2320-209-10 i@
e Unscrew and pull out cable

fitting from tachometer

S~
&
©
ﬁ@ b))l
©)
€
o

TACHOMETER
Are both tachometer readings the same ?
GO
TA 115201

Figure 98-7 (Sheet 2 of 3)
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GO

@ Replace tachometer

® Refer to Vol 3, chapter 22,
para 22-3

@ Replace drive adapter

e 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)

7\

1
® Park truck
| e Refer to TM 9-2320-209-10

N~ @ Check tachometer cable

= Lol fan
® LOOK 101

crushed cable. See figbre—T00-1

Is tachometer cable OK?

@ Replace bent or crushed tachometer
cabie

7
N
1l

w
7

-
Z
o

e Refer to Vol 3, chapter 22,
para 22-3

TA 115203

Figure 98-8 (Sheet 1 of 2)
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GO
i

4
:; @ Check tachometer drive adapter

Unscrew and pull out cable

case from tachometer. See
figere—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

INSTRUMENT CLUSTER

ady

T

P\ ===
B

CABLE

y 4

@ Replace drive adapter

e Refer to Vol 3, chapter 22,
para 22-3

()

 EnS_— |

= |

@ Replace tachometer gage

® Refer to Vol 3, chapter 22,

para 22-3

TA 115268

Figure 98-8 (Sheet 2 of 2)
98-24
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CHAPTER 99
NON-ELECTRICAL GAGES TROUBLESHOOTING SUMMARY

99-1. CGENERAL. 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 synptons found
in the detailed troubl eshooting procedures. Chapter 7 outlines a sanple troubleshoot -
ing procedure. The summary procedures are based on the “what-to-do" portions of
the detailed procedures and do not include the “howto-do-it” instructions. Warn-
ings, cautions, and notes are given where needed.

99-1
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NON-ELECTRICAL GAGES TROUBLESHOOTING SUMMARY

C TROUBLE WITH SPEEDOMETER )

Symptoms
1 2 3 4
SPEEDOMETER DOES SPEEDOMETER DOES NOT SPEEDOMETER SPEEDOMETER
NOT WORK SHOW CORRECT SPEED FLUCTUATES IS NOISY

® LOOK TO FIND A FAULT IN ONE OF

THE FOLLOWING:
e GAGE END OF SPEEDOMETER

CABLE
e TRANSFER END OF SPEEDOMETER
CABLE
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 GO

TA 115204

Figure 99-1 (Sheet 1 of 2)
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~

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

- MN\NNAACTCD I/~ ADL
I ® SPEEDOMETER CABLE

e SPEEDOMETER DRIVE ADAPTER

L
REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

! [ | | 4 8

® LOOK TO FIND A FAULT IN ONE
OF THE FOLLOWING:
I e SPEEDOMETER CABLE
!

e SPEEDOMETER

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLSHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 115205

Figure 99-1 (Sheet 2 of 2)
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Symptoms

C

TROUBLE WITH TACHOMETER

)

NOT WORK CTUATES
ii-------- ii
||
WARNING

3

\

TACHOMETER DOES

NOT SHOW

CORRECT READING }

TO AVOID INJURY KEEP HANDS AWAY FROM

FAN AND RADIATOR WHILE TESTING TACHOMETER I
DRIVE ADAPTER

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

GAGE END OF TACHOMETER
CABLE

DRIVE ADAPTER END OF
TACHOMETER CABLE
TACHOMETER CABLE HOUSING
TACHOMETER CABLE CORE AND
KEY

TACHOMETER DRIVE ADAPTER

GO

Figure 99-2 (Sheet 1 of 3)

8 4 W N S N N N N N
8 y | . | .| | |

)
O

TA 115206
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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:
e TACHOMETER CABLE
e TACHOMETER DRIVE ADAPTER

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO GO

Figure 99-2 (Sheet 2 of 3)
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GO GO

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

e TACHOMETER CABLE
o TACHOMETER

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

® LOOK TO FIND A FAULT IN ONE
OF THE FOLLOWING:
e TACHOMETER CABLE
e TACHOMETER DRIVE ADAPTER

REPAIR OR REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 115208

Figure 99-2 (Sheet 3 of 3)
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CHAPTER 100
NON-ELECTRICAL GAGES SUPPORT DIAGRAMS

100-1. CGENERAL. This chapter gives the diagrams you need when doing trouble-
shooting procedures in Table 3-1 is a conplete listing of all support
diagrans used in this manual.

100-1
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i !
= ~_~ TACHOMETER
~ i P s
~~‘~"‘/T l“'::'\ ! i;::,;j
A ) Bl
= DRIVE :}5 !l .- YKSPEEDOMETER
bred ADATTERLY ’ "7 S SPEEDOMETER
- - . \\
Y . by = CABLE
! |

*<. _TACHOMETER
(CABLE

... DRIVE
: NKADAPTER

4 Y

TA 115209

Figure 100-1. Non Electrical Gages Support Diagram
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LINEAR MEASURE

1 Centimeter = 10 Mithmeters = 0.01 Meters = 0.3937 Inches
1 Meter= 100 Centimeters = 1000 Millimeters = 39.37 Inches

THE METRIC SYSTEM AND EQUIVALENTS

1 Kilometer=1000 Meters = 0.621 Miles

WEIGHTS

1 Gram =0.001 Kilograms =1000 Milligrams =0.035 Ounces

1 Kilogrom =1000 Grams =2.2 Lb
1 Metric Ton =1000 Kilograms =1 Megagrom =1.1 Short Tons

LIQUID MEASURE

1 Milliliter =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
1S9 Meter=10,000 Sq Centimeters=10.76 Sq Feet

1Sq Kilometer=

CUBIC MEASURE

1,000,000 Sq Meters=0.386 Sq Miles

1 Cu Centimeter =1000 Cu Millimeters =0.06 Cu Inches
1 Cu Meter =1,000,000 Cu Centimeters =35.31 Cu Feet

TEMPERATURE
s/ (OF - 32) =°C

2\20 Fahrenheit is equivalent to 100° Celsius
900 Fghrenheit is equivalent to 32 20 Celsius

320 Fahrenheit |s equivalent to o0 Celsius

9/5C0 +32=F"

APPROXIMATE CONVERSION FACTORS

TO CHANGE

Inches.

Feet.

Yards .

Miles . .
Square Inches .
Square Feet .
Square Yards.
Square Miles.
Acres .

Cubic Feet.
Cubic Yards .
Fluid Ounces.
Pints .

Quarts.

Gallons .
Ounces.

Pounds.

Short Tons.
Pound-Feet.

Pounds per Square Inch:

Miles per Gallon.
Miles per Hour.

TO CHANGE

Centimeters .
Meters.

Meters.

Kilometers. .
Square Cent1meters
Square Meters .
Square Meters .
Square Kilometers
Square Hectometers. .
Cubic Meters.
Cubic Meters.
Milliliters . .

Liters. .
Liters. . . . .
Liters. . . . .
Grams . . . . .
Kilograms .

Metric Tons . .
Newton-Meters .
Kilopascals .
Kilometers per L1ter
Kilometers per Hour .

10 MULTIPLY BY
. Centimeters. 2.540
. Meters 0.305
. Meters . 0.914
. Kilometers . . 1.609
. Square Cent1meters 6.451
. Square Meters. 0.093
. Square Meters. 0.836

. . Square Kilometers. . 2.590
. Square Hectometers . 0.405
. Cubic Meters . 0.028
. Cubic Meters . 0.765
. Milliliters. . 29.573
. Liters . 0.473
. Liters . 0. 946
. Liters . . 3.785
. Grams. . 28.349
. Kilograms. 0.454
. Metric Tons. 0.907
. Newton-Meters. 1.356
. Kilopascals. e 6.895
. Kilometers per Liter . 0.425
. Kilometers per Hour. 1.609

10 MULTIPLY BY
. Inches . . . . . . 0.394
. Feet . . . . . .. 3.280
. Yards., . . . ... 1.094
. Miles, e 0.621
. Square Inches . 0.155
. Square Feet. . 10.764
. Square Yards . 1.196
. Square Miles . 0.386
. Acres. . . 2.41

. . 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 chh . 0.145
. Miles per Gallon . 2.354
. Miles per Hour . . 0.621
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