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WARNING

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

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

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

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

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

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

Eye shields must be worn when using compressed air. Eye injury can occur if eye
shields are not used.
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21/2-TON, 6X6, M44A1T AND M44A2 SERIES TRUCKS

Model

Truck, Cargo

Truck, Tank, Fuel

Truck, Tank, Water

Truck, Van, Shop
Truck, Repair Shop
Truck, Tractor

Truck, Dump

Truck, Maintenance, Pipeline
Construction

Truck, Maintenance, Earth
Boring and Polesetting

(MULTIFUEL)

M35A1
M35A2
M35A2C
M36A2

M49A1C
M49A2C

M50A1
M&50A2
M50A3

M109A2
M109A3

M185A2
M185A3

M275A1
M275A2
M342A2
M756A2

M764

NSN without Winch

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

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

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

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

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

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

2320-00-077-1643

NSN with Winch

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

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

2320-00-440-8305
2320-00-077-1634
2320-00-937-5264
2320-00-440-8308
2320-00-077-1637
4940-00-077-1639

2320-00-077-1641
2320-00-077-1644

2320-00-904-3277

2320-00-937-5980

*This manual, together with TM 9-2320-209-20-1, 27 May 1981; TM 9-2320-209-20-2-1, 27 May 1981; TM 9-
2320-209-20-3-1, 27 May 1981; TM 9-2320-20 9-20-3-2, 27 May 1981; TM 9-2320-209-20-3-3, 27 May 1981; and

TM 9-2320-209-20-3-4, 27 May 1981, supersedes TM 9-2320-209-20-1, 31 August 1978.
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REPORTING OF ERRORS AND RECOMMENDING IMPROVEMENTS

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

MB, Warren, Michigan 48090.

A reply will be furnished to you.
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CHAPTER 26
ELECTRICAL SYSTEM TROUBLESHOOTING SUMMARY

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

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

26-1
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ELECTRICAL SYSTEM TROUBLESHOOTING SUMMARY

1
GTARTER TROUBLE )

Symptom l
STARTER MOTOR wnu_)

NOT CRANK ENGINE

NOTE

TWO SOLDIERS ARE NEEDED FOR SOME
STARTER SYSTEM CHECKS, AND ARE
NOTED AS SOLDIER A AND SOLDIER B

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

1

CHECK TRUCK CAB FOR LOCATION OF
STARTER BUTTON SWITCH

Figure 26-1

26-2

(Sheet 1 of 3)

TA 114598
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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

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114599

Figure 26-1 (Sheet 2 of 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:

26-4

FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

Figure 26-1

(Sheet 3 of 3)

TA 114600
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2
CHARGING SYSTEM CHARGING TOO
HIGH OR LOW

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

NOTE

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

WHEN MEASURING VOLTAGE +28 VOLTS DC MEANS A
RANGE OF 27 TO 28,5 VOLTS DC

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

ARE ALL LEADS AND CONNECTORS OK?

GO GO

TA 114601

Figure 26-2 (Sheet 1 of 3)
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GO

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

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

GENERATOR
GENERATOR ARMATURE
GENERATOR FIELD

GENERATOR RESIDUAL VOLTAGE
GENERATOR TO REGULATOR

CABLE
BATTERY TO REGULATOR CABLE
VOLTAGE REGULATOR

1

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

————= CAUTION ——————

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

J

| ALTERNATOR
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?

REPAIR/REPLACE
BAD LEAD OR

CONNECTOR

i B

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

e ALTERNATOR
e FIELD CABLE
e ACCESSORY SWITCH

I

e TWO LEADS 11

e OUTPUT TERMINAL (STATOR)
e GROUND CIRCUIT

e ALTERNATOR OUTPUT

i1
REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114603

Figure 26-2 (Sheet 3 of 3)
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3 ( BATTERIES NOT CHARGIN@

Symptoms
4 5
BATTERIES GO DEAD WHEN BATTERIES DO NOT
TRUCK IS PARKED OVER NIGHT FULLY CHARGE OR DO
OR A PERIOD OF DAYS NOT HOLD A CHARGE

WARNING

BECAUSE OF THEIR HIGHER POWER 24 VOLT SYSTEMS ARE MORE DANGEROUS
THAN 6 OR 12 VOLT SYSTEMS, DO NOT LET A HOT WIRE TOUCH METAL
PARTS OF THE TRUCK AT ANY TIME. FLASH TESTING BY STRIKING A HOT
WIRE AGAINST A GROUND WILL CAUSE AN ARC THAT CAN DESTROY THE
LEAD CONNECTOR AND POSSIBLY THE LEAD ITSELF

ACCIDENTAL CONTACT OF METAL TOOLS BETWEEN POSITIVE (+) BATTERY

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

FIRST CHECK THAT ACCESSORY SWITCH
OR LIGHTS WERE NOT LEFT ON

NOTE

26-8

GO GO

TA 114604
Figure 26-3 (Sheet 1 of 4)
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GO GO

I-I

CHECK TRUCK FOR ALTERNATOR OR
GENERATOR

DOES TRUCK HAVE AN ALTERNATOR?

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

ARE LEADS AND CONNECTORS OK?

REPAIR/REPLACE
BAD LEAD OR

CONNECTOR

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

e GENERATOR
e REGULATOR
e BATTERIES

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO , GO

TA 114605

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

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

ARE LEADS AND CONNECTORS OK?

REPAIR/REPLACE
BAD LEAD OR

CONNECTOR

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

e ALTERNATOR
e BATTERIES

|

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

GO

TA 1146¢

Figure 26-3 (Sheet 3 of 4)
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GO

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

ARE CABLE CLAMPS OK?

REPAIR/REPLACE
BAD LEAD OR

CONNECTOR

® LOOK FOR ONE OF THE
FOLLOWING:

o 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

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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CHEADLIGHTS DO NOT LIGHT)

5”’“"”"“*

| L. |

7
ONE HEADLIGHT DOES NO"' BOTH HEADLIGHTS DO NOT BLACKOUT HEADLIGHT DOES
LIGHT, OTHER TRUCK LIGHT, OTHER TRUCK NOT LIGHT, OTHER TRUCK
RUNNING LIGHTS LIGHT RUNNING LIGHTS LIGHT RUNNING LIGHTS LIGHT
\

! NOTE

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

1_..I

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

ARE LEADS AND CONNECTORS OK?
|

| REPAIR/REPLACE
| BAD LEAD OR

CONNECTOR

TA 114608

Figure 26-4 (Sheet 1 of 3)
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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

i 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
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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

1 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

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

DO THESE PROCEDURES FOR EACH FRONT BLACKOUT

MARKER LIGHT OR FRONT PARKING LIGHT THAT DOES
NOT WORK

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

|
_—

r

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

ARE LEADS AND CONNECTORS OK?

GO GO

TA 114611

Figure 26-5 (Sheet 1 of 3)
26-15
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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)
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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)
o LIGHT SWITCH

B B
o,

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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6
(STOPLIGHTS DO NOT LlGHT)
Symptoms
¥ 12 13 14

STOPLIGHT DOES STOPLIGHTS DO STOPLIGHT DOES STOPLIGHTS DO
'NOT LIGHT, OTHER NOT LIGHT, OTHER NOT LIGHT, OTHER

NOT LIGHT, OTHER

STOPLIGHT LIGHTS TRUCK RUNNING BLACKOUT TRUCK RUNNING
LIGHTS LIGHT STOPLIGHTS LIGHT/  \LIGHTS LIGHT

NOTE

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

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

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

ARE LEADS AND CONNECTORS OK?

GO GO

TA 114614
Figure 26-6 (Sheet 1 of 3)
26-18



GO

REPAIR/REPLACE
BAD LEAD OR

CON

NECTOR

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

STOPLIGHT HOUSING
STOPLIGHT LAMP
REAR HARNESS

LIGHT SWITCH

FRONT HARNESS

TURN SIGNAL CONTROL
ASSEMBLY

STOPLIGHT SWITCH

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOO

TING

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

GO

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

e BLACKOUT STOPLIGHT HOUSING
e BLACKOUT STOPLIGHT LAMP
e REAR HARNESS

i |

e FRONT HARNESS
e LIGHT SWITCH
e STOPLIGHT SWITCH

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING

PROCEDURES, SEE SYMPTOM INDEX

Figure 26-6 (Sheet 3 of 3)
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7

REAR COMPOSITE MARKER LIGHTS
DO NOT LIGHT

Symptoms
15 16
E
ONE OR BOTH SERVICE TAILLIGHT ?A’:RSERBS&;T-{'?SQHO IB\IL(.)/:’CS%LI::TF,
LAMPS DO NOT LIGHT, OTHER OTHER TRUCK RUNNING LIGHTS
TRUCK RUNNING LIGHTS LIGHT LIGHT
NOTE

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

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

- [
—

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

ARE LEADS AND CONNECTORS OK?

GO

Q
O

TA 114617
Figure 26-7 (Sheet 1 of 3)
26-21
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GO

REPAIR/REPLACE

YES NO RAD | FAD OR
WAL bl AL/ /N

CONNECTOR

® 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: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX
N

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

I

ARE LEADS AND CONNECTORS OK?

1

GO

TA 114610
Figure 26-7 (Sheet 2 of 3)
26-22
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GO
REPAIR/REPLACE
YES NO BAD LEAD OR
\—’ Nt 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

TA 114619

Figure 26-7 (Sheet 3 of 3) 26-23



™ 9-2320-209-20-2-2

8
< LAMPS BURN OUT, FLICKER, DIM, OR DO NOT LIGHT)

Symptoms

FLICKERING, OR RUNNING LIGHTS DIM OUT TOO RUNNING LIGHTS

LAMPS THAT WORK FLICKER OR WORK DO NOT LIG
SOMETIMES OFTEN 0 HT

SOMETIMES

NOTE

DIM, FLICKERING OR LAMPS THAT WORK

SOMETIMES ARE CAUSED BY LOOSE

CONNECTIONS, POOR GROUND

CONNECTIONS, DIRT, PAINT, AND

CORROSION BUILDUP
CHECK LIGHT SYSTEM CIRCUIT OF
LAMPS NOT WORKING CORRECTLY
FOR BROKEN, BURNED, LOOSE,

|
GO GO

DIRTY OR CORRODED LEADS AND
CONNECTORS

ARE LEADS AND CONNECTORS OK?

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:

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

||

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

NOTE

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

GO GO

TA 114621

Figure 26-8 (Sheet 2 of 4)
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CHECK LAMP HOUSINGS AND
MOUNTINGS FOR LOOSENESS

ARE HOUSINGS AND MOUNTINGS OK?

TIGHTEN LOOSE
PART

TROUBLESHOOT AND FIND PROBLEM
AT ONE OF THE FOLLOWING:

e GENERATOR
o ALTERNATOR
e REGULATOR

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

NOTE

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

GO

TA 114622

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

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

ARE LEADS AND CONNECTORS OK?

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

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

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)
26-217
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9

NOT LIGHT

TRAILER LIGHTS/STOPLIGHTS DCD

Symptoms

21

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

NOTE

22

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

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

NOTE

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

=

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

ARE LEADS AND CONNECTORS OK?

[

GO

Figure 26-9 (Sheet 1 of 3)

26-28

GO

TA 114624
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GO GO

REPAIR/REPLACE
BAD LEAD OR

CONNECTOR

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

e LAMP HOUSING
TRAILER CONNECTOR CABLE

)
e TRUCK RECEPTACLE
e TRAILER WIRING

REPAIR/REPLACE BAD PART l

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

NOTE

DO THESE STEPS FOR EACH TRAILER
LIGHT THAT DOES NOT LIGHT

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

- LEADS AND CONNECTORS

ARE LEADS AND CONNECTORS OK?

GO

Figure 26-9 (Sheet 2 of 3)

TA 114625
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REPAIR/REPLACE
BAD LEAD OR

CONNECTOR

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

o LAMP HOUSING
e TRAILER CONNECTOR CABLE
e TRUCK RECEPTACLE

o TRAILER WIRING

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114626
Figure 26-9 (Sheet 3 of 3)
26-30
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CONTROL ASSEMBLY DIRECTIONAL SIGNAL
LAMPS DO NOT LIGHT OR FLASH SLOWLY

23 l 24 l 25 .

ONE CONTROL NO CONTROL ASSEMBLY O RN Y FLhSHER
ASSEMBLY SIGNAL DIRECTIONAL SIGNAL
LAMP DOES NOT LAMPS LIGHT, OTHER ggisoﬁ.'-,f,‘fg&g: 'rﬁsu
LIGHT TRUCK LAMPS LIGHT AT SLOW AND UNEVEN RATE
||
26 || 27 |
TURN SIGNALS DO
CONTROL ASSEMBLY
NOT LIGHT IN ONE OR DIRECTIONAL SIGNAL
MORE POSITIONS OF LAMP DOES NOT FLASH

CONTROL ASSEMBLY
DIRECTIONAL SIGNAL

1t EVED At 1 ATLIED "I"Dll
LYy, ALLUITIEN 1 RV

LIGHTS LIGHT

REST OF DIRECTIONAL
SIGNAL SYSTEM WORKS
\ —r

Tad'd
A¥1,8

NOTE

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

#
l——

CHECK CONTROL ASSEMBLY
DIRECT!ONAL SIGNAL SYSTEM CIRCUIT

FOR BURNED, BROKEN, LOOSE OR

DIRTY LEADS AND CONNECTORS

ARE LEADS AND CONNECTORS OK?

GO

TA 114627

Figure 26-10 (Sheet 1 of 2)
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GO

REPAIR/REPLACE
YES NO BAD LEAD OR

CONNECTOR

QL-
(

USE MULTIMETER AT ONE OF THE
FOLLOWING TO FIND FAULT:

TURN SIGNAL LAMP
TURN SIGNAL LAMP HOUSING

PR I 1A ML IS
FRUINT FAKRINESS

o Il ¢ o o

L J
-
>
(4]
o
m
-

)
L
G
1’
-]
-,

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114628

Figure 26-10 (Sheet 2 of 2)
26-32



™ 9-2320-209-20-2-2

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

1

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

e INDICATOR GAGE
SENDING UNIT
ACCESSORY SWITCH
INSTRUMENT HARNESS
FRONT HARNESS

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114630

Figure 26-11 (Sheet 2 of 2)
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 GO

REPAIR /REPLACE
BAD LEAD OR
CONNECTOR

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

HORN (ELECTRIC/AIR)
CIRCUIT BREAKER

FRONT HARNESS

AIR HORN SOLENOID
HORN BUTTON ASSEMBLY

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

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

ARE LEADS AND CONNECTORS OK?

GO

Figure 26-12 (Sheet 2 of 3)
26-36
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GO

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

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

e LOW AIR WARNING BUZZER
e AIR SWITCH

e LEAD 85

o 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

36

ENGINE MANIFOLD
HEATER DOES
NOT WORK

35
FUEL PUMP
DOES NOT
WORK

NOTE

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

I..J

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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GO

GO
® USE MULTIMETER AT ONE OF THE
FOLLOWING TO FIND FAULT:
FRONT HARNESS
REAR HARNESS
FUEL PUMP
FUSE
REPAIR/REPLACE BAD PART
NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

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

ARE LEADS AND CONNECTORS OK?

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

O

G

TA 114635

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

GO

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

MANIFOLD HEATER IGNITION
UNIT
MANIFOLD HEATER SWITCH

ACCESSORY SWITCH

i |

LEAD 55
MANIFOLD HEATER
FRONT HARNESS

-

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
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
NO 24-VOLT [24vOLT DOME HEATER FUEL
EQUIPMENT LIGHTS DO PUMP DOES ‘
WORKS NOT WORK NOT WORK

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 | GO GO GO
@ USE MULTIMETER AT ONE OF THE
FOLLOWING TO FIND FAULT:
o HARNESS TO BATTERIES
e CIRCUIT BREAKER
e VAN WIRING HARNESS

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES , SEE SYMPTOM INDEX

GO GO

TA 114638

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

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

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

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

ASSEMBLY

GO GO

1
r._!l

TA 114639

Figure 26-14 (Sheet 3 of 5)
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GO

LEAD 90

+24 VOLT DOME LIGHT SWITCH
HARNESS TO BATTERIES

+24 VOLT CIRCUIT BREAKER

|

REPAIR/REPLACE BAD PART

e 0o 00 -8

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

e HEATER FUEL PUMP

e LEAD 25

e HARNESS TO 115 VOLT AC
SOURCE

e CONVERTER

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM [INDEX

Figure 26-14 (Sheet 5 of 5)

TA

114641

26-45
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15
ALL OR PART OF VAN BODY 115
VOLT AC SYSTEM DOES NOT WORK

Symptoms

40 1 42 43 44
ONEDOME LIGHT) [ i\ o ot NG POWER 115 VOLT AC
DOES NOT WORK, | i 200 N T VENTILATOR
OTHER DOME POWER OUTPU AVAILABLE BLOWER DOES
NOT WORK RECEPTACLE WHEN CIRCUIT

NOT WORK

-~

\LiGHTS WORK

] /
I WARNING

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

BREAKER IS
TURNED ON

CHECK VAN BODY 115 VOLT SYSTEM
CIRCUITS FOR BURNED, BROKEN,

LOOSE OR DIRTY LEADS AND
CONNECTORS
ARE LEADS AND CONNECTORS OK ?
REPAIR/REPLACE
YES NO BAD LEAD OR I I l

\ N—" | CONNECTOR

TA 114642

Figure 26-15 (Sheet 1 of 6)
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Q
o

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

e DOME LIGHT SWITCH

e DOME LIGHT LAMP

o DOME LIGHT SOCKET
ASSEMBLY

e VAN WIRING HARNESS

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

R
O

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

ARE LEADS AND CONNECTORS OK?

| DO NOT ALLOW ANY LEADS YOU |
| TAKE OFF TO TOUCH METAL PARTS. |
THE RESULTING SHORT CIRCUIT
CAN DAMAGE WIRING AND CAUSE |
| A FIRE, A SHOCK HAZARD Is |
| ALWAYS PRESENT

_____ qg—————-

Q S A R N
O o — 6

8 A N T R R 8

9]
O

GO

TA 114643

Figure 26-15 (Sheet 2 of 6)
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Q
O

GO

GO

GO

REPAIR/REPLACE
BAD LEAD OR

CONNECTOR

NOTE

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

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

DOME LIGHT SWITCH

VAN BODY HARNESS
CIRCUIT BREAKER
INCOMING POWER SOURCE

|

REPAIR/REPLACE. BAD PART

.
A O

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?

Q
O
9]
O

TA 114644

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

REPAIR/REPLACE
BAD LEAD OR

CONNECTOR

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

POWER OUTPUT RECEPTACLE

°
& CIRCUIT BREAKER
°

INCOMING POWER SOURCE

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

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

ARE LEADS AND CONNECTORS OK?

REPAIR/REPLACE
BAD LEAD OR

CONNECTOR

GO GO

TA 114645

Figure 26-15 (Sheet 4 of 6)
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GO

1

USE MULTIMETER AT ONE OF THE
FOLLOWING TO FIND FAULT:

e INCOMING POWER SOURCE
e CIRCUIT BREAKER

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING

PROCEDURES, SEE SYMPTOM INDEX

GO

X

GO

TA 114646
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GO

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

ARE LEADS AND CONNECTORS OK?

REPAIR/REPLACE
BAD LEAD OR
CONNECTOR

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

e INCOMING POWER SOURCE
e CIRCUIT BREAKER

e WIRING HARNESS

e VENTILATOR BLOWER

REPAIR/ REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114647

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

Symptoms
45 4% 47 48
HEATER DEFROSTER HEATER DEFROSTER WORK IN EITHER T A TeR
‘é"é’s‘.‘?.so’.\'.“oﬁ ' Y WORKS IN “LO™ BLOWER SWITCH WHEN SWITCH IS IN
L POSITION ONLY POSITION "OFF" POSITION

NOTE

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

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

ARE LEADS AND CONNECTORS OK?

REPAIR/REPLACE
YES NO BAD LEAD OR
~—rt N—r CONNECTOR

O AEm———

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

o "Y"CONNECTOR LEAD

e LEAD FROM TRUCK CIRCUIT
BREAKER

e TRUCK CIRCUIT BREAKER

e FRONT HARNESS

1

® 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)
26-53



T™M 9-2320-209-20-2-2

17
ONE OR BOTH HEATER CONTROL BOXES
DO NOT WORK

Symptoms

50 49

NEITHER CONTROL { ONLY ONE CONTROL \
BOX WILL WORK THE BOX WILL WORK
HEATER FUEL PUMP THE HEATER FUEL PUMP

| —

NOTE

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

'__l

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

/

ARE LEADS AND CONNECTORS OK?

REPAIR/REPLACE

BAD LEAD OR
I CONNECTOR
GO

Figure 26-17 (Sheet 1 of 2)

TA 114650
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GO

]

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

e LEAD BETWEEN POWER PLANT
HEATER CONTROL BOX AND
FUEL PUMP

e POWER PLANT HEATER CONTROL
BOX

e LEAD 400 (EITHER ONE)

e LEAD FROM FUEL PUMP TO
PERSONNEL HEATER CONTROL
BOX

e PERSONNEL HEATER CONTROL
BOX

EMERGENCY SWITCH
FRONT HARNESS
HEATER FUEL PUMP

REPAIR/REPLACE BAD PART

NOTE: FOR DETAILED TROUBLESHOOTING
PROCEDURES, SEE SYMPTOM INDEX

TA 114651

Figure 26-17 (Sheet 2 of 2)
26-55/ (26-56 blank)
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CHAPTER 27

ELECTRICAL SYSTEM SUPPORT DIAGRAMS

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

27-1
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CHAPTER 28
MULTIMETER TEST PROCEDURES

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

28-2. TEST SET-UP. Instructions for setup of test equipment and parts to be
tested are given before the test procedures. Illustrations are used, when needed,
to show you how to hook up the test equipment to the part to be tested.

28-3. TEST PROCEDURE. Detailed step-by-step instructions, in flow chart form,
are given for each test. The procedure calls out the type of test and the condition
of the truck system for each part of testing. The step-by-step test will lead you to
the bad component or to a fault symptom within a related system. Reference is made
to the fault symptom index, chapter 6, if the test shows a fault in another system.

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

G;ENERAL INSTRUCT!O‘NS)

@® Check that multimeter is ready for
use

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

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

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

CALIBRATION
LABEL

U5 ARMY CALIBRATION SVETEN (T34 30 798!
A TSRO R & MODEL AL OUF

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

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

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

28-2

BATTERIES

D)

o Alligator clips - Free of paint or ALLIGATOR
anything that might be an insulator. CLIPS
CABLES TEST PRODS
TA 114658
Figure 28-1
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DC VOLTAGE TEST - To measure battery voltage, charging
system output, and voltage drops at
various test points.

O

@ Set up selector switch

Note: The highest truck DC voltage IF NORMAL VALUE OF SET SELECTOR
. . VOLTAGE BEING MEASURED |SWITCH
that is measured is about 28 IS THIS: 10:
volts. Therefore, the selector 07008 VOLTS 1DC VOLTS
swifch is never set to 1000 DC 0.8 TO8 VOLTS 10 DC VOLTS
VOLTS 87080 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

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

NOTE

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

PRURNY RS ap o m bt e

procedures gives the turn-on instructions.

GO

TA 114659

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

' xt
© x
o0 xx
Oren
[y

@® Put multimeter leads across (in T
parallel with) circuit being measured: & - & ©

e Put test prod of black lead (-) on
negative terminal of circuit being
measured. 3

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

@ POINTER ON LINE 2
>4 UPPER STRAIGHT LINES

® |If 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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GO

SELECTOR SWITCH SETTING INSTRUCTION

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

100 DC VOLTS MULTIPLY BY 10

e Get multimeter reading as follows: TS 260-20-360
Step A Step B Step C Step D
Read selector switch From table, pick See what Do the
setting. instruction that is numbered instruction
listed next to selector line pointer you picked
switch setting is on. in step B to
the number in
step C
Example: 100 DC VOLTS Multiply by 10 2 10 x 2 = 20 volts DC

POINTER BETWEEN

4 2 AND 3
>4 UPPER STRAIGHT

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

a. Look at upper straight lines of AC
AND DC VOLTS scale. See which
“two numbered lines the pointer is s
between. Take smaller number: 2 \ o \VAC ONLy €>e

© AC AN[ DC VOLTS *©

GO

TA 114661

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

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

¢. Multiply number from step b by
either 0.2 or 0.5 as shown in

figure: 0.2X0.2=0.4

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

28-6

GO

NUMBER OF GRADUATIONS
FROM 2 TO POINTER 1S 2

UPPER STRAIGHT
LINES

2 3

POINTER

IF POINTER IS

ON THIS SIDE OF
LINE 6, MULTIPLY
BY 0.2

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

POINTER

TA 114662

Figure 28-2 (Sheet 4 of 5)
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GO
SELECTOR SWITCH INSTRUCTION
1 DC VOLTS DIVIDED BY 10
10 DC VOLTS USE AS IS
e. Get multimeter reading as 100 DC VOLTS MULTIPLY BY 10
follows:
Step A Step B Step C Step D
Read selector From table, See what Do the instruction
switch pick instruction  step 4d you picked in
setting. that is listed number is. step B to the
next fo selector number in
switch setting. step C.
Example: 100 DC VOLTS  Multiply by 10 2.4 10 x 2.4=24 volts DC
( 3 Make circuit normal again:
o Taoke both test prods off
measured circuit.

Figure 28-2 (Sheet 5 of 5)

2
AC VOLTAGE TEST - To measure van input and operating
voltages,
ol |
/. Set up multimeter:

SELECTOR
Note: The truck AC voltages measured SWITCH
are 208 and 120 volts.
Therefore, only the 1000 AC W\W
VOLTS selector switch position
is used.
e Set selector switch to 1000AC @loo XI00
VOLTS. 1000
OHMS 0
Note: The OHMS ADJ knob is mo& ‘
not used for AC voltage SHUNT
tests,
& g )
GO TA 114663

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

S ~———__VAN WIRING

HARNESS

TA 114664



GO

o

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

o 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.

Q

Figure 28-3 (Sheet 3 of 5)

™™ 9-2320-209-20-2-2

POINTER ON LOWER STRAIGHT
LINE 1 S

INE
LR 270w}

\

\0 VAC ONLy 36‘,,0
© AQ\AND DC VOLTS %

SELECTOR
SWITCH

N—

OFF

) 1 X1
10 6‘;"9 X0
00 {3 &\ xi00
o
1000 XK
OHMS K
ADJ. ; X0

00 Qi1

AN
SHUNT
100 o

CH, (- ©)
/ 1
|

SETON
1000
AC VOLTS

TA 114665

28-9
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POINTER BETWEEN
1AND 2

GO
( 4) l LOWER STRAIGHT LINES
7/

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

2 3 4y
a. Look at lower straight lines of AC | (0 VAC ONLy 6‘;0
AND DC VOLTS SCALE. See n %
which two numbered lines the ND BC VOLTS
pointer is between. Take smaller

number: 1
NUMBER OF
GRADUATIONS
FROM 1 TO
LOWER
PO'NTiR 151 STRAIGHT LINES
(\
b. Count number of graduations from
smaller number to pointer: 1 2

l \ / POINTER

IF POINTER iS
ON THIS SIDE OF IF POINTER iS ON
LINE 6, MULTIPLY THIS SIDE OF LINE
. BY 0.2 6, MULTIPLY BY 0.5
c. Multiply number from step b by
either 0.2 or 0.5 as shown in
figure: 1X0.2=0.2 ‘___7{(

2 3 4 A
\0 VAC ONLy

d. Add number from step a to number
from stepc: 1+0.2=1.2

‘ LINE S
POINTER

”~
GO
TA 114666

Figure 28-3 (Sheet 4 of 5)
28-10
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SELECTOR
GO SWITCH

100 i
e. For 1000 AC VOLTS setting, ©looo(

multiply step d number by 100 opus
to get multimeter reading:

1.2 X 100 = 120 volts AC,

SET ON
1000
5 AC VOLTS

® Moake circuit normal ogain.

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 resisforj

SELECTOR
SWITCH

® Set up multimeter:
o Set selector switch to OHMS X10K,

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.

® Moake tested part ready for resistance

1

test:

l — CAUTION— —— — 4

l If power totested part is not turned |
V off, multimeter will be dcmoged__’

i

e Turn off power to tested part.

e Take off one lead from tested part.

28-12

GO

PART NOT
TESTED

NN

TESTED

BATTERY PART

——
v——

/.4\.
SWITCH
NOTE: TAKING OFF ONE LEAD

TAKES TESTED PART
OUT OF CIRCUIT

PART NOT TESTED
BATTERY TESTED PART
\

A N\
A

LEAD

/’(\‘

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

TA 114668

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

1 RED LEAD

O

® Zero the multimeter

o Take off multimeter leads from BLACKLEAD
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

GO

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.

‘ 4 )
(. Put multimeter leads across tested
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

POINTER IN
THIS AREA NOT
AS ACCURATE AS
CENTER AREA

T™ 9-2320-209-20-2-2

POINTER IN

THIS AREANOT
AS ACCURATE AS
CENTER AREA

WHEN POINTER IS
IN THIS AREA, READING
IS MOST ACCURATE

N

NOTE: MOVING SELECTOR

Figure 28-4 (Sheet 5 of 10)

SWITCH KNOB TO LEFT
MOVES POINTER TO LEFT

TA 114671

28-15
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GO

St

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

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

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

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

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

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

GO

TA 114672

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

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

a. Look at OHMS scale and see which ON LINE 30

numbered line pointer is on: 30

SELECTOR SWITCH
POSITION NUMBER
IS 10

b. See what selector switch position
number is: 10

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

30 X 10 = 300 ohms

GO TA 114673

Figure 28-4 (Sheet 7 of 10)
28-17
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GO

O

@ 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

oWMS & OHmg

POINTER BETWEEN
30 AND 50

NUMBER OF
GRADUATIONS

FROM 30 TO 50
1S4

S0

POINTER

NUMBER OF GRADUATIONS
FROM 30 TO POINTER IS 3

~

O

0" ™30

POINTER

TA 114674

Figure 28-4 (Sheet 8 of 10)



GO

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

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

1

. Multiply scale reading (step b) by
selector switch position number to

get multimeter reading:
45 X 10 = 450 ohms.

GO

™ 9-2320-209-20-2-2

SMALLER
NUMBER

50 o

- W

POINTER s

SELECTOR SWITCH
POS!TION NUMBER
IS 10

XiO
XI00

f i

N XIOK

>'°°'°f”?/)

Py
9

000 EX
l SHUNT

100

' ®,

po—

TA 114675

Figure 28-4 (Sheet 9 of 10)
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GO
PART NOT TESTED

BATTERY TESTED PART

\ \ \

9

O] ' N\
@ Put isolated tested part back in -—

circuit -
e Take off both test prods from across /

tested part. —e_ ®

e Put lead back on tested part.
PUTTING BACK

LEAD PUTS
TESTED PART
BACK IN CIRCUIT

Figure 28-4 (Sheet 10 of 10)

4 /~ CONTINUITY TEST - To check for breaks in a circuit,
such as switch, lamp or electrical

cable circuits.

SELECTOR
SWITCH

i
| ot g

@ Set up multimeter
o Set selector switch to OHMS X1, 1000

| @ -
GO

TA 114676

Figure 28-5 (Sheet 1 of 4)
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GO

I NOTE

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

here are typical.

I SETTING LIGHT SWITCH
MAIN LEVER TO OFF

. . TURNS OFF POWER TO
@ Make tested circuit ready for LIGHT CIRCUIT

continuity test:

—— J—-CAUT!ON— -7

r

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

l—_—-.—— ——— —— ——

\
B.0.
MARKER

~ Bo.
DRIVE

/
STOP
LIGHT

SERVICE .~
DRIVE

e Turn off power to tested circuit.

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

o Take tested wire out of circuit.

TRAILER CONNECTING
CABLE

GO

TA 114677

Figure 28-5 (Sheet 2 of4)
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GO TEST PROBES

TOUCHING
RED LEAD

@® Zero the multimeter

BLACK LEAD

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

GO

TA 114678
Figure 28-5 (Sheet 3 of 4)
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GO

®

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—L
@® Read muitimeter

o 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.

@ Put tested circuit back in operation

e 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.

Figure 28-5

T™ 9-2320-209-20-2-2

\®

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

(Sheet 4 of 4)
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3 @'IORT 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

o Set selector switch to OHMS
X10K,

] NOTE

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:

- — ]—CAUT!ON-— ———

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

TA 114680

Figure 28-6 (Sheet 1 of 5)
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GO

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

/
STOP
LIGHT

SERVICE .~

\

B.0.
MARKER
~ 8o

DRIVE

DRIVF

e Turn off power to tested circuit.

PLUG ON EACH END OF

TRAILER CONNECTING CABLE
REMOVED FROM MATING RECEPTACLE

[ que tested wire out Of circuit TO TAKE TESTED WIRE QUT OF
CIRCUIT FOR SHORT TEST

PLUG

TRAILER CONNECTING
CABLE

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

@® Zero the multimeter

e Touch multimeter test probes
together.

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

Figure 28-6

28-26

TEST PROBES
TOUCHING

BLACK LEAD

POINTER
0 (ZERO)

TA 114682

(Sheet 3 of 5)
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GO

©

@ Put multimeter leads across tested NOTE: MULTIMETER SHOWN
circuit CHECKING FOR SHORT
. BETWEEN TRAILER
o To test for short between two wires, CONNECTOR CABLE

f WIRES ATTACHED TO
pt{t test probes on contacts of both CONTACTS A AND B
wires. LEAD
TRAILER CONNECTOR
CABLE
GO

TA 114683

Figure 28-6 (Sheet 4 of 5)
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GO

NOTE: MULTIMETER SHOWN

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

@

©® Read multimeter

e Look at multimeter OHMS scale.

If pointer stays all the way to far
left without moving, circuits are
not shorted.

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

O |
/e Put tested circuit back in operation

o Tdke off test prods from contacts
and ground.

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

CHECKING FOR SHORT
BETWEEN TRAILER CON-
NECTOR CABLE WIRE

ATTACHED TO CONTACT
B AND GROUND

TRAILER CONNECTOR
CABLE

\00 50

30

POINTER ALL THE WAY
TO LEFT MEANS
CIRCUITS ARE NOT
SHORTED

TA 114684

Figure 28-6 (Sheet 5 of 5)
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MULTIMETER SIMPSON 160 TEST PROCEDURES

(GENERAL INSTRUCTIONS )

® Check that multimeter is ready for use:

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

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

e Jack sockets - Open and dirt free

e Batteries - Not corroded or leaking
Put in right

Simmon 160 \ m®ur

METER =
20,000 0/v0C ® 3000 0/ VAC
SWITCHES <
TEST PRODS
e Cables - No cuts, sharp kinks or
bad fraying
e Jack plugs - Tight on cable, prods
clean
e Test prods - Tight on cable, tip free JACK PLUGS CABLES
of paint or anything that might be an
insulator

e Switches - Work freely without
binding or scraping

TA 114685

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

@ |

" @ Set up multimeter test leads:

into COM - jack ,

Note: The highest truck DC voltage e / THIS JACK IS THE
that is measured is about 28 BLACK LEAD METER CIRCUIT'S

N
volts, Therefore, the COMMON GROUND
multimeter red () lead is

never put into the 1000

VDC jack
e See table to find out which jack to
put red () lead into. Table shows TF NORMAL VALUE OF PUT RED LEAD INTO THIS
H H VOLTAGE BEING MEASURED JJACK ON RIGHT SIDE OF
which jack to use when nor.mal MOLTA IACK ON RIGH
value of measured voltage is known
0 TO 230 MILLIVOLTS +50 pA +250mV
or unknown
230 MILLIVOLTS TO 0.8 VOLTS[+1V
08 TO2 VOLTS +
2T08VOLTS +
8 7O 40 VOLTS +
UNKNOWN +

TA 114686

Figure 28-8 (Sheet 1 of 13)
28-30



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

GO

/VDC ® 5,000 2/ VAC

RED (+) TEST
LEAD MAY BE

9 PUT INTO ONE OF
THESE THREE
JACKS

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

RED (+) TEST
LEAD SHOWN
IN + JACK

REV DIR oo
SW!TCH\J. ey 500_9'}_

O

@ Set up multimeter switches:

Note: The £2 ADJ knob is not used
for DC voltage tests

e Set REV DIR switch to DIR

| |
S«
M

e See table to find out setting of T NORMAL VALUE OF
function/range switch. Table VOLTAGE BEING - ST CTION/RANGE
shows switch setting when normal :
value of measured voltage is
known or unknown

0 TO 230 MILLIVOLTS 50 uA

230 MILLIVOLTS TO 0.8 VOLTS|10 1V

08TO2VOLTS 25

2708 VOLTS 101V
8 TO 40 VOLTS 50 uA
UNKNOWN 50 uA

GO

TA 114687

Figure 28-8 (Sheet 2 of 13)
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GO FUNCTION/RANGE
SWITCH SHOWN
SET TO 50 uA

e Set function/range switch to
setting you picked

NOTE: MULTIMETER

NOTE SHOWN MEASURING
+24 VOLTS DC
When you need to turn on power before BATTERY VOLTAGE
measuring DC voltage, the fault isolation D 5500 0/vAC
procedure gives the turn-on instructions o)
5001 w280mY
250v

3
@ Put multimeter leads across (in parallel

with) circuit being measured

e Put test prod of black lead (-) on o1
negative terminal of circuit being / R .\
tested /

o Put test prod of red lead (+) on 2
positive terminal of circuit being e
measured 3=

GO

TA 114688

Figure 28-8 (Sheet 3 of 13)
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J

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

. POINTER HERE
follows: IS 50 VOLTS DC —7
o Use 50 DC scale. Full scale (FULL SCALE VOLTAGE)

voltage is 50 volts DC

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

MEANS
0 VOLT DC

® Read each numbered line as
shown &

POINTER
HERE
MEANS POINTER
30 VOLTSDC  HERE
MEANS POINTER
40 VOLTS DC HERE
MEANS
50 VOLTS DC

GO

TA 114689

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

e Each space between lines equals
1 volit £
10 ‘rw"',r"h,
5 20 30
0 Y 6 ‘020
2 s 2%
30
10

TS 260-20-305

4 SPACES BETWEEN POINTER
AND NUMBERED LINE

NUMBERED
LINE TO
LEFT OF . i
MULTIMETER s 20 30
POINTER o . 6 ‘:
o : s 28
o 50

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 voits DC
||
GO

TA 114690

Figure 28-8 (Sheet 5 of 13)
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@'
7

@ [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

e Read each numbered line as
shown

T™M 9-2320-209-20-2-2

o 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

e Each space between lines equals ¢ 2 s )
0.2 VO“’ o 4 6 P

TS 260-20-301

3SPACES BETWEEN POINTER
AND NUMBERED LINE

_—_—i
)

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

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

@ Get multimeter reading as follows:

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

left of pointer.

Example: 2 3 3x0.2=0.6 2+0.6=
2.6 volts DC

GO
T\

TA 114692

Figure 28-8 (Sheet 7 of 13)
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6

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

™™ 9-2320-209-20-2-2

POINTER HERE
1S2.5 VOLTS DC
(FULL SCALE VOLTAGE)

25 DC SCALE

POINTER
HERE
MEANS
POINTER 1 VOLT DC
HERE
MEANS
POINTER 0.5 VOLTDC

HERE
MEANS
0VvVOLT DC

POINTER
HERE
MEANS
1.6 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

0.05 volt

e Each space between lines equals

L)
20
10
4 6 .0
QQ;) « 8 25’)
o 50
0 L]
3SPACES BETWEEN POINTER
AND NUMBERED LINE
10
A 20 '
'y

o
- [+]
/

NUMBERED
LINE TO MULTIMETER
LEET OF POINTER
MULTIMETER
POINTER
BECAUSE POINTER IS NOT
EXACTLY 3 SPACES FROM
NUMBERED LINE TO LEFT
OF POINTER, MULTIMETER
READING IS BETWEEN 0.65
AND 0.7 VOLTS DC
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 from step B by from steps
pointer. Divide pointer and first 0.05. 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
GO

28-38

Figure 28-8 (Sheet 9 of 13)
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GO

@ If normal value of voltage being POINTER HERE
measured is 230 millivolts to 0.8 volts, 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 0.2VOLT DC
HERE
MEANS
0 VOLT DC

e Read each numbered line as shown

POINTER
HERE
MEANS
0.6 VOLT DC
POINTER

HERE

MEANS

0.8 VOLT DC POINTER
HERE
MEANS
1 VOLT DC

TA 114695

Figure 28-8 (Sheet 10 of 13)
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SPACE BETWEEN
ANY TWO LINES
EQUALS 0.02
VOLT

e Each space between lines
equals 0.02 volt &S,

3 SPACES BETWEEN POINTER
AND NUMBERED LINE

MULTIMETER
NUMBERED
e POINTER
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
e Get multimeter reading as follows:
Step A Step B Step C Step D
Read first numbered  Count number of Multiply number - Add numbers
line to left of spaces between pointer  from step B by from steps
pointer. Divide and first numbered 0.02, A and C.
number by 10. line to left of
pointer,
Example: 0.2 3 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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O

@ If normal value of voltage being
measured is 0 to 230 millivolts, read POINTER HERE IS

H . 250 MILLIVOLTS DC
multimeter as follows: (FULL SCALE VOLTAGE)

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

POINTER
HERE
MEANS 100
MILLIVOLTS
POINTER DC
HERE
MEANS 50
MILLIVOLTS
POINTER DC
HERE
MEANS
0 VOLT DC

e Read each numbered line as shown

° 80
POINTER
HERE
MEANS 150
MILLIVOLTS
DC POINTER
HERE
MEANS 200
MILLIVOLTS
DC POINTER
HERE
MEANS 250
MILLIVOLTS
DC
GO

TA 114697

Figure 28-8 (Sheet 12 of 13)
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GO
e Each space between lines equals
S millivolts

|
1

o Get multimeter reading as follows:
Step A Step B
Read first Count number
numbered of spaces between
line to left pointer and
of pointer. first numbered
line to left of
pointer.
Example: 50 3

SPACE BETWEEN
ANY TWQ LINES
EQUALS 5 MILLIVOLTS

3SPACES BETWEEN POINTER
AND NUMBERED LINE

NUMBERED N\ MULTIMETER
LINE TO POINTER
LEFT OF
MULTIMETER

BECAUSE POINTER IS NOT
POINTER EXACTLY 3 SPACES FROM

NUMBERED LINE TO LEFT
OF POINTER, MULTIMETER
READING 1S BETWEEN 65
AND 70 MILLIVOLTS DC

Step C Step D
Multiply Add numbers
number from steps
from A and C.
step B
by 5
3x5=15 50+ 15 =
65 millivolts DC

N1

@ Make 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
QC VOLTAGE TEST - To measure van input and operating voltages)

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

S ‘D || RED
(D) oo
‘iaoo} +280my LEA‘D

REV DIR
SWITCH

FUNCTION/RANGE
SWITCH

TA 114699

Figure 28-9 (Sheet 1 of 4)
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i

GO

)

@ Put multimeter lead across (in parallel

with) circuit being measured

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

Note:

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

@® Read multimeter

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

28-44

GO

RED
LEAD

GROUND
LEAD

CIRCUIT 650
LEAD

VAN WIRING
HARNESS

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

25 AC SCALE

POINTER HERE IS
250 VOLTS AC
(FULL SCALE VOLTAGE)

TA 114700

Figure 28-9 (Sheet 2 of 4)



GO

150 VOLTS AC

e Read each numbered line as
shown

e Each space between lines
equals 5 volts

GO

™™ 9-2320-209-20-2-2

POINTER
HERE
MEANS
POINTER 250 VOLTS AC
HERE
MEANS
POINTER
HERE 200 VOLTS AC
MEANS

POINTER
HERE
MEANS POINTER
0VOLT AC HERE
MEANS Z‘é'@‘g ER
50 VOLTS AC MEANS
100 VOLTS AC
10 15
[ 20 30
10 4 [ 4;0

SPACE BETWEEN ANY
TWO LINES EQUALS 5 VOLTS

TA 114701

Figure 28-9 (Sheet 3 of 4)
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GO

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

) 20 30

10 L4 ‘020

2 )

0, o5
o 10

MULTIMETER ,_—""

POINTER

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

e Get multimeter reading as follows:

Step A Step B
Read first numbered  Count number of
line to left of spaces between pointer
pointer. Multiply and first numbered line
number by 10. to left of pointer.
Example: 100 3

Step C Step D
Multiply number Add numbers
from step B by 5. from steps

A and C.
3x5=15 100 + 15=115
volts AC

® Make circuit normal again

e Take both test prods off
measured circuit

28-46

Figure 28-9 (Sheet

TA 114702

4 of 4)
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3

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

)8

O,

@ Set up multimeter: : e
e Set REV DIR switch to REV :

-~ *30ue
1000

500 ‘ +250my

e Set function/range switch to 10K

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

o Put jack plug of red test lead into

+ jack
/
REV DIR BLACK TEST
SWITCH EAD
LEA RED TEST
FUNCTION/RANGE LEAD
SWITCH
NOTE
Detailed steps for making the truck parts
ready for resistance test are in the foult
isolation procedures. The steps given here
are typical
2
@ Make tested part ready for resistance
test
GO TA 114703

Figure 28-10 (Sheet 1 of 10)
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GO

CAUTION = — — —

D I
| If power to tested part is not |
| turned off, multimeter will be |
|

domaged |

PART NOT TESTED
BATTERY TESTED PART

NN

|

-

e Turn off power to tested part

/’,\‘
SWITCH
NOTE: OPENING SWITCH

TURNS OFF POWER
TO TESTED PART.

PART NOT TESTED
BATTERY TESTED PART

\
o Take off one lead from tested part \

S LE\AD

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

GO

TA 114704

Figure 28-10 (Sheet 20f 10)
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® I
s

® 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 2 ADJ knob to move pointer to
0

™™ 9-2320-209-20-2-2

TEST PROBES
TOUCHING

RED LEAD

BLACK LEAD

GO

20,0000/VDC @ 3,000 f1/VAC

+80u8

, [ O O .oﬂ O

500 | +230mv

ZSOV
30 AC

2 ADJ KNOB

Figure 28-10 (Sheet 3 of 10)

TA 114705
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GO NOTE: MULTIMETER
SHOWN MEASURING
RESISTANCE OF A
COLD START RESISTOR.

X
S 8,000 2/VAC

BLACK
LEAD

O]
@ 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

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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©)

® 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.

o 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

™ 9-2320-209-20-2-2

POINTER IN THIS
AREA NOT AS
ACCURATE AS
CENTER AREA

OHMS
SCALE

/

POINTER {N THIS
AREA NOT AS
ACCURATE AS
CENTER AREA

WHEN POINTER IS
IN THIS AREA READING
IS MOST ACCURATE

20,000 4/VDC @ 8,000 Q/VAC

1000
200

250
80 A
©

o -0 :0 lof

ONLY THESE
SWITCH
POSITIONS USED
FOR RESISTANCE
MEASUREMENTS

NOTE:

Figure 28-10 (Sheet 5 of 10)

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

TA 114707
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pointer position. If you do
function/range switch knob to right to

put pointer in most centered position

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

e Leave function/range switch in

position that puts pointer in most
centered position

GO

20,00 ® /Y
REY r:: 03"‘\ ’_'@__’:ﬂ %§
:- e 280
i I e

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

CENTER
AREA

LEFT )

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

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

TA 114708

Figure 28-10 (Sheet 6 of 10)
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GO

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

. POINTE
a. Look at ohms scale and see which ON LlNI?
numbered line pointer is on: 50 50
20,000 2/V0DC ® 5000 0/vac i .I

b. See what function/range switch e O o) &

position number is: 10 e 300} sz50my
A S &

c. Multiply number from step a by "o 5] ©
number from step b to get 2s es)
multimeter reading: 50 X 10 = 500 —=1 (fox sﬂ @
ohms = | 250

= [ J ©
. . Com
< _
FUNCTION/RANGE
SWITCH POSITION
NUMBER IS 10
GO

TA 114709

Figure 28-10 (Sheet 7 of 10)
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GO
. o %
100

-\ 2
XO If pointer is between numbered lines o o

read multimeter as follows:

POINTER
BETWEEN

a. Look at ohms scale and see which
50 AND 100

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

NUMBER OF GRADUATIONS
FROM 50 TO 1001S 5

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

r—O

hoame

-
-~
L]

I r\ POINTER

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

NUMBER OF GRADUATIONS
FROM 50 TOPOINTER IS 2

d. Count number of graduations from \oo /L 5'0
| I | |

smaller number to pointer: 2

1 |

L -

POINTER

GO
TA 114710

Figure 28-10 (Sheet 8 of 10)
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e. Multiply number from step 7d by value
from step 7c to get total value of
graduations:

2x10=20

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

20+ 50 =70

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

-n o, 1IN b Ze Yo I8 "
/U X U = /7UU onms

GO

Figure 28-10 (Sheet 9 of 10)

™™ 2320-209-20-2-2

SMALLER
NUMBER

\

50

20,0004Q/V0C ® 5000 Q/VAC

+50xA

O 1000 @

800 | +230mv

NG 250V

__________ﬁ
[
- [

FUNCTION/RANGE
SWITCH POSITION

AIMDED IC 10
NUVIDL Y 1U 1V

TA 114711
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PART NOT TESTED

BATTERY TESTED PART
\ N\
O, AL N\
@ Put tested part back in circuit _
o Take off both test prods from across )
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

O

Set up mulitimeter

e Set REV DIR switch to DIR

e Set function/range switch to RX1

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

e Put jack plug of red (+) test lead

into + jack
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

® Moake tested circuit ready for continuity
test

— =CAUTION — — — - SETTING LIGHT SWITCH MAIN
LEVER TO OFF TURNS OFF
| POWER TO LIGHT CIRCUITS.

r——

| If power to tested circuit is not turned off,
'mulﬁme'fer will be damaged. |

s v c— — — — — — —— — a——

/
STOP
LIGHT
SERVICE .~
DRIVE

\
8.0.
MARKER
~ Bo.
DRIVE

e Turn off power to tested circuit

GO
TA 114713

Figure 28-11 (Sheet 20f 6)
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GO

TRAILER CONNECTING
CABLE

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

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

TEST PROBES
3 TOUCHING

@® Zero the multimeter

e Touch multimeter test probes
together

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 £ ADJ knob to move
pointer to 0

GO

TA 114715

Figure 28-11 (Sheet 4 of 6)
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GO

@® 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

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

a
5000 2/vac

45048

~
1000 |

500 | v255my
1

250V

50 &

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
® A
J/
@ Put tested circuit back in operation

e Take off both test prods from
contacts of tested circuit

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

Figure 28-11 (Sheet 6 of 6)

3 CSHORT TEST - To check for shorts in electrical ccbles)

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 L QM .
ground has metal-to-metal contact with )
ground

i)

SM

Simpson 160 \ 2@z
‘ | o 20,00073/\10(2 - ® 5,000 ﬂ:t;_:;: i
J , O 1 O ||RED TEST

- 500 | +250mv
@ Set up multimeter

LEAD
e Set REV DIR switch fo DIR | 6 o)
\ X

e Set function/range switch to RX 10K

o Put jack plug of black (-) test lead

. : .
into COM - jack

e Put jack plug of red (+) test lead REV'DIR
into + jack SWITCH BLACK TEST
LEAD
| !
FUNCTION/RANGE
SWITCH
GO

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

O,

® Make tested circuit ready for short test

e —CAUTION — — — — — —]

l If power to tested circuit is not turned off, I

multimeter will d .
| r will be damaged SETTING LIGHT SWITCH MAIN

b — —— e J 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)
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GO
TAKING CABLE PLUGS OFF
MATING RECEPTACLES LETS
YOU TEST CABLE WIRES
FOR SHORTS

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

TRAILER CONNECTING
CABLE

TEST PROBES
TOUCHING
1 RED LEAD

@® Zero the multimeter

o Touch multimeter test probes
together

BLACK LEAD

I

TA 114719

Figure 28-12 (Sheet 3 of 7)
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GO

POINTER AT

pointer to 0

e While touching multimeter test

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

GO

28-64

flooo @

- ®..
20,000 8/v0C @ 8000 01/ VAC
+50,A

R
() oo}

300 | +250mv
250 v
50 AC

Figure 28-12 (Sheet 4 of 7)

TA 114720



T™M 9-2320-209-20-2-2

GO

'y

f/vAC

+50uA
1000

-800 | +250my

-0 +Hy

4 -250
mA
O ® Put multimeter leads across tested -100°,

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

Q/vac

+30u4
1000
- 500
-250
-50 aC

+250mv

-0 { v

~-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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0)
N

@® Read multimeter

o Look at multimeter ohms scale. If

pointer stays all the way to far left
without moving, circuits are not
shorted

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

¥

! / Smfnon 16(_)& ) '::.'.i‘i::,:‘\“

©)

Put tested circuit back in operation

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

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

OHMS
SCALE
POINTER ALL THE WAY TO
LEFT MEANS CIRCUITS ARE
NOT SHORTED
TA 114723 .

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

G-}ENERAL INSTRUCTIONS)

——

® Check that multimeter is ready to use

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

Meter - Glass and pointer not broken.

Pointer should be resting over zero
mark at left side of scales.

Jack sockets - Open and dirt free
Batteries - Not corroded or leaking
Put in right

Cables - No cuts, sharp kinks or bad
fraying-

Jack plugs - Tight on cable, prods
clean.

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

Switches - Work freely without
binding or scraping .

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

28-68

CALIBRATION

/METER

Lo 3 \\

) JACK
” SOCKETS

=

SWITCHES

TEST
PRODS

BATTERIES

ALLIGATOR JACK
CLIPS PLUGS

TA 114724

Figure 28-13
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DCV

-

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

7@ Set up multimeter FUNCTION switch

and black test lead

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

e Set FUNCTION switch to 1000 2 /

\VisYal
Y W\
e Put jack plug of black (=) test lead
inkn -hc -+ AC OHAA el
TEHIN [ =4 - L) 1V lu\-'\

GO

FUNCTION SWITCH

/ )

/

@ C
~\k ) S

BLACK

LEA

Figure 28-14 (Sheet 1 of 9)

©

250 v

500 v

THIS JACK
IS THE METER

CIRCUIT COMMON
GROUND

e

TA 114725
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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 ?hxvﬁyrigcgf,ﬁggéGHER
red (+) lead is never put i_nfo the YOU WANT TO MEASURE
250V, 500V, and 1000V jacks /\
e See table to find out which jack to & e
. UT R LEA
put red (+) lead into. Table shows VOLTAGE BEING MEASURED | THIS JACK ON RIGHT
which jack to use when normal value 1S THIS: SIDF OF MULTIMETER:
of measured voltage is known or 0TO2VOLTS 28V
unknown. 2708 VOLTS 1ov
8 TO 40 VOLTS 50V
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)
28-70



3

GO

7/

@ 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 .

™ 9-2320-209-20-2-2

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

1

i

@® |f multimeter red test lead is on 50V

jack, read multimeter as follows

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

y

GO

1.5
3
6

pn -

¢ 2L 0
e 5 DC SCALE — %5 ° €

POINTER HERE
IS 50 VOLTS DC
(FULL SCALE VOLTAGE)

Figure 28-14 (Sheet 3 of 9)

TA 114727
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GO

POINTER HERE
MEANS 0 VOLTS DC

POINTER HERE
/MEANS 10 VOLTS DC

POINTER HERE
MEANS 20 VOLTS DC

o Read each numbered line as shown

POINTER HERE
MEANS 30 VOLTS DC

POINTER HERE
MEANS 40 VOLTS DC

=
m
>
Z
7
o
©
<
(s}
5
7
o
e}

SPACE BETWEEN
ANY TWO LINES
EQUALS 1 VOLT

e Each space between lines equals
1 volt

A R

GO
TA 114728

Figure 28-14 (Sheet 4 of 9)
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GO

4 SPACES BETWEEN
POINTER AND
NUMBERED LINE

NUMBERED
LINE TO MULTIMETER

LEFT OF POINTER
MULTI-
METER
POINTER

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

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

Step A Step B Step C
Read first numbered line to ~ Count number of spaces Add the numbers from steps
left of pointer. Multiply between pointer and first A and B.
number by 10, numbered line to left of
pointer.
Example: 2 x 10 =20+ 4 = 24 volts DC

5

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

o7 7oy 10 DC SCALE &¢ %

POINTER HERE IS

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

TA 114729

Figure 28-14 (Sheet 5 of 9)
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|

o Read each numbered line as shown

|

e Each space between lines equals
0.2 volt

|

POINTER HERE
MEANS 0 VOLTS DC

POINTER HERE
MEANS 2 VOLTS DC

POINTER HERE
MEANS 4 VOLTS DC

POINTER HERE
MEANS 6 VOLTS DC

POINTER HERE
MEANS 8 VOLTS DC

POINTER HERE
MEANS 10 VOLTS DC

SPACE BETWEEN
ANY TWO LINES
EQUALS 0.2 VOLT

TA 114730

Figure 28-14 (Sheet 6 of 9)
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GO

3 SPACES BETWEEN
POINTER AND
NUMBERED LINE

%

?
MULTIMETER %~
POINTER

NUMBERED
LINETO
LEFT OF
MULTI-
METER
POINTER

BECAUSE POINTER IS NOT EXACTLY 3

SPACES FROM NUMBERED LINE TO LEFT
e Get multimeter reading as follows: OF POINTER, MULTIMETER READING IS
BETWEEN 2.6 AND 2.8 VOLTS DC

Step A Step B Step C

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

first numbered line to

left of pointer. Multiply

number of spaces by 0.2,

Example 2 + 0.2x3=0.6 = 2.6volts DC

6

/
@ If multimeter red test lead is in 50V

jack, read multimeter as follows:

e Use 5 DC scale. Full scale

voltage is 50 volts DC POINTER HERE IS
50 VOLTS DC

(FULL SCALE VOLTAGE)

@

GO 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

SPACE BETWEEN
ANY TWO LINES

o
POINTER HERE
MEANS 1.6 VOLTS DC
POINTER HERE
MEANS 2.0 VOLTS DC
POINTER HERE
MEANS 2.5 VOLTS DC
EQUALS 0.05 VOLT

e Each space between lines equals 0.05
volt

|

TA 114732

Figure 28-14 (Sheet 6 of 9)
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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

e Get multimeter reading as follows:

Step A

Read first numbered line
to left of pointer.

Example: 0.5 +

Step B Step C

Add the numbers from steps
A and B.

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

0.05x3=0.15 = 0.65 volts DC

@® Make circuit normal again

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 operating \
G voltages -/

1000

Q/VvDC L
J. vunnoeng
DIRECT
1
Vs 20000 ac

QF/;VDC
@ Set up multimeter as follows Ev.
Note: The range switch and OHMS S
ZERO ADJ knob are not used FUNCTION
for AC voltage tests
\
e Set FUNCTION switch to AC VOLTS \_ @ S

\:_
®

p
25V I THis JACK 1S

THE METER CIRCUIT'S
COMMON GROUND
e Put jack plug of black test lead into ©
-DC +AC OHMS iOCk ) 0V
S
] 50v
250 v
°
500 v I
GO

TA 114734

Figure 28-15 (Sheet 1 of 5)
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S
10
© awmps ]
EgSRRENTONLY
e Put jack plug of red test lead into 1000 OnMS
250 V jack on right side of multimeter. (PERVOLT“C"C'
The jack is in the 1000 OHMS 25

PER VOLT AC DC column

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

jacks
RED TEST
. LEAD IN
250V JACK
NOTE

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

GO

TA 114735

Figure 28-15 (Sheet 2 of 5)
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GO
NOTE: MULTIMETER SHOWN
/‘\ MEASURING 120 VOLTS
2  — AC VAN CEILING LIGHT
\/ VOLTAGE.

@ Put multimeter leads across (in parallel

with) circuit being measured BLACK
LEAD

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
ground LEAD

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

measured

VAN WIRING \ CIRCUIT 650
HARNESS LEAD

N 2

3 2
}2) 6
B A q

) "' ¢ 7;.?10
¥ % 55 DCSCALE — 55

@® Read multimeter

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

IS 250 VOLTS AC

(FULL SCALE VOLTAGE}

GO 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 5 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

<
Ssﬂ.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.

It

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

®

® Make 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

® Set up multimeter
e Set FUNCTION switch to OHMS

RANGE SWITCH

e Set range switch to RX10000

GO TA 114739

Figure 28-16 (Sheet 1 of 10)
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GO

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

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

WLTINETER ME 3 WU
. .

i vo ==
i Al

NOTE

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

2
-
T @ Make tested part ready for resistance
test

]

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

L__.....l...._.._. _____ -

GO TA 114740

— — B _ _CAUTION— - —
B
!
!

| W

Figure 28-16 (Sheet 2 of 10)
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GO

—

PART NOT TESTED

BATTERY TESTED PART

N\
e Turn off power to tested part \ ‘
) VSRV

= 3 3

R
S/

SWITCH
NOTE: OPENING SWITCH

TURNS OFF POWER
TO TESTED PART.

PART NOT TESTED
BATTERY TESTED PART

AN \

——q

e Take off one lead from tested

l'f
pd

|
- |
1

'8 e
o) —-_q S

=

Q

-4

m

- ;‘I

>

>R

=z

(»]

(@]

T

wmn

Q

pd

m

TA 114741
Figure 28-16 (Sheet 3 of 10)
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GO

N\

POINTER AT
0 (ZERO)

A

OHMS S(}ALE

S

7

@® Zero the multimeter

e Touch multimeter test probes

TEST PROBES
together TOUCHING

RED LEAD

BLACK LEAD

WULTIPLER KT M-S By
iy

T e T

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 114742

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

-

o

[}

® Put multimeter leads across tesied part

® Put one test prod on one terminal

of tested part
e Put other test prod on other terminal

of tested part
-

BLACK
LEAD

B NOTE

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

)

Get the most accurate muitimeter
reading as follows

(-

RESISTOR UNDER TEST
OHMS

o

. ao 2, 2
Note: The closer the multimeter

pointer is to the center of the \@.’@ WHEN POINTER !S

OHMS scale, the more accurate IN THIS AREA,

. READING IS
the reading MOST ACCU mA'r:

o Note position of pointer on OHMS

scale. Turn range switch knob to
left while looking at pointer. Try

to find range swi itch knob ;‘Jc‘)s;non POINTER (N THIS FUINTEF{ iN THIS
that gives most centered pointer AREA NOT AS AREA NOT AS
R ACCURATE AS ACCURATE AS
POSITION CENTER AREA CENTER AREA
GO , TA 114743

Figure 28-16 (Sheet 5 of 10)
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GO

ONLY THESE RANGE
SWITCH POSITIONS USED
FOR RESISTANCE
MEASUREMENTS

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

l k

Rxi00
RxIO Rxlooo
e You may overshoot most centered Rx| RXI0000
ointer position. If you do, tumn
P p'f h knob t g ht to put 250 - \{ 85 AMP
range switch knob 1o rignt 1o pui MICRO A ] 10 AMP
pointer in most centered position 2.5 MA 0 MA.
OMA.

10 MA,

50 MA.

S

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

GO TA 114744

Figure 28-16 (Sheet 6 of 10)
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e Pointer will stay in right area if
resistance is less than 10 ohms.,

Pointer will stay in left area if

resistance is more than -,vvv,vvv onms

e Leave range switch in posmon that puts

mAalnbar 1n mack Acambarad M H
PUI!!ICI 1 THHILRT WLOITHITITU FWIIIU!I

6
4
@ 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

|
i

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

™ 9-2320-209-20-2-2

CENTER AREA
READ RESISTANCE
FROM 10 OHMS
TO 1,000,000 OHM

&
\ HERE

e

LEFT AREA JRIGHT AREA
READ RESISTANCE READ RESISTANCE
MORE THAN LESS THAN 10
1,000,000 OHMS OHMS HERE

HERE

POINTER ON
LINE 50

RANGE SWITCH
POSITION NUMBER

1S 10

Figure 28-16 (Sheet 7 of 10)
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GO

O]

If pointer falls between numbered lines
read multimeter 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

¢. 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 NUMBER TO
LEFT OF RIGHT OF
POINTER POINTER

OHMS

NUMBER OF GRADUATIONS FROM
LOWER NUMBER TO HIGHER NUMBER
1IS10

Ll

POINTER

TA 114746

Figure 28-16 (Sheet 8 of 10)



GO

I
1

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

0+10=1

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

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

g. Add answer from step f to lower

number to get scale reading:
3+20=23

s
A=A

™™ 9-2320-209-20-2-2

NUMBER OF GRADUATIONS
FROM LOWER NUMBER TO
POINTER IS 3

30

\ . 1 ]

>

POINTER/1

LOWER NUMBER

AN

Vol

— N

POINTER— ]

TA 114747

Figure 28-16 (Sheet 9 of 10)
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28-92

GO

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

multimeter reading:
23 x 10 = 230 ohms

@ Put tested part back in circuit:

o Take off both test prods from across
tested part
e Put lead back on tested part

RANGE SWITCH
POSITION NUMBER
1S 10

250
MICRO A

2.5 MA.

PART NOT TESTED
BATTERY TESTED PART

N\ \

+\ \ \
O\C
PUTTING BACK LEAD /
PUTS TESTED PART

BACK IN CIRCUIT

TA 114748

Figure 28-16 (Sheet 10 of 10)
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Test

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

FUNCTION SWITCH

1000 oC
a/vbe | curRENT
DIRECT OHMS
BN ac

@ Set up multimeter REV. VOLTS

o Set FUNCTION switch to OHMS S

RANGE SWITCH

O N N
a2
E‘ ; é
, 9

x| I
250 5 AMP
e Set range switch to RX1. MICRO "\\,\r
2.5 MA.
oMa. ool

S

GO

TA 114749

Figure 28-17 (Sheet 1 of 6)
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GO

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

e 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 -

@ Moake tested circuit ready for
continuity test

[~ — — WCAUTION=— —— —~
I

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

e Turn off power to tested circuit

GO

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

\
8.0.
MARKER

8.0.
DRIVF

/
STOP
LIGHT

SERVICE .~
DRIVE

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.

@® Zero the multimeter

e Touch multimeter test probes
together

|

Figure 28-17

™™ 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
1 RED LEAD

BLACK LEAD

TA 114751

(Sheet 3 of 6)
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GO

N\
POINTER AT
0o (ZERO)V

OHMS SCALE

°

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 O

MULTIPLIER WT M-3R/
ey ——)
LA W R

WOLTINETER MEY WU

o

OHMS
ZERO AD

GO

TA 114752

Figure 28-17 (Sheet 4 of 6)
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GO

®
V4
@® Put multimeter leads across tested
circuit
e Put test prod of black lead (<) on RED LEAD

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

Ch@“‘*"

N

BLACK LEAD

TRAILER CONNECTING
CABLE

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

GO TA 114753

Figure 28-17 (Sheet 5 of 6)
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GO

® Read multimeter

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

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

i

6
O. Put tested circuit back in operation

o Take off both test prods from contacts
of tested circuit

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

POINTER AT 0 (ZERO)
MEANS CIRCUIT CONTINUITY

Figure 28-17 (Sheet 6 of 6)

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

l 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

L

@ Set up multimeter
o Set FUNCTION switch to OHMS

28-98

\
GO

Figure 28-18

FUNCTI O'N SWITCH

FUNCTION

= 5

TA 114754

(Sheet 1 of 8)
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GO
RANGE SWITCH
1§
250
e Set range switch to RX10000 MICRO A
2.5MA

S

WULTIPLIER LT MX-B15 870
Ly
R .,

RED TEST t
LEAD

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

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

o
Ao,

ol 2
BLACK TEST
LEAD )z

GO

TA 114755

Figure 28-18 (Sheet 2 of 8)
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GO

l IOTE
SiC

L]

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—— — =B CAUTION = = — ==
. |
Y power to tested circuits is not |
| turned off, muitimeter will be ]
| damaged |

- —_ —_——

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

/ \
B8.0. STOP
MARKER LIGHT
~ BoO. SERVICE .~
DRIVF DRIVE

o~

B

UNLOCK

"Rt /
e Turn off power to tested circuit - @ @ '
(o} /

GO

TA 114756

Figure 28-18 (Sheet 3 of 8)
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GO

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

@® Zero the multimeter:

e Touch multimeter test probes
together

I

Figure 28-18

™ 9-2320-209-20-2-2

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

4
TRAILER CONNECTING

CABLE
PLUG PLUG
TEST PROBES
TOUCHING
RED LEAD
BLACK LEAD

TA 114757

(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(2{?0)

OHMS SCALE

S
©

7 UTRUE DT NEBShy
=
M LR N

OHMS
ZERQO ADJ

TA 114758

Figure 28-18 (Sheet 5 of 8)
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©

@® Put multimeter leads across tested
circuits
o To test for short between two
circuits, put test probes on contacts
of both circuits

Figure 28-18 (Sheet 6 of 8)

WOLTMETER WE S WU Y
e, G
«MRVIT S

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

TA 114759
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GO

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

shorted
o If poinfer moves all the way to far

ngn[ over 0 \Lt:lo; ’ circuits are

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

)

(

/. Put tested circuit back in operation
e Take off both test prods from
contacts of tested circuit and from
ground
o Put back an Iug other parts
a ack v

L4

Q. v
() "‘
-1-

shorts

Figure 28-18 (Sheet 8 of 8)

T™ 9-2320-209-20-2-2

OHMS

8

<
S

POINTER ALL THE
WAY TO LEFT
MEANS CIRCUITS ARE

d’\
-«—/
\ NOT SHORTED

AN

TA 114761

28-105/(28-106 blank)
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CHAPTER 29
OPERATING AND PRELIMINARY PROCEDURES

This chapter gives equipment operating and

29-1. EQUIPMENT ITEMS COVERED.
for which there are authorized corrective

preliminary procedures for the system,
maintenance tasks at the organizational maintenance level.

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

chapter.

29-1
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GENERAL lNFORMATION)

NOTE

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

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

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

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

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

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

Start engine and run at 1200 RPM. See
view B

PRELIMINARY PROCEDURES

¢ X O} ﬂ—;\“ *—(__: )
i o o ¥R i |
== : EL'_,)_ J g"\'(b-?fj/)
90 .
S

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

View

Engine running at 1200
RPM for several minutes,

NORMAL READING

(\n

), Reading here indicates

\® ) that battery is nearly
\/ worn out

Engine running at maximum

charging speed long enough

and pointer rests in this
area, means battery is
not charging. Refer to
generator (alternator)
system. Refer to
troubleshooting index.

With all electrical units
off, run engine to maximum
charging rate. If voltage
regulator is properly set,
pointer will fall in top

half of green section

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

Readings here show
battery was recently
charged at high rate
(overcharged)

29-2

Figure 29-1

Overcharge section.
Check for maladjusted
or defective voltage
regulator. Refer to
troubleshooting index.

TA 114762
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CHAPTER 30
ELECTRICAL SYSTEM CHECKOUT PROCEDURES

30-1. GENERAL. This chapter gives procedures for checking out the system after

troubleshooting and repair have been done. Procedures are set up in flow chart
form showing the checkout steps in order and referring to the fault symptom index

when the system does not check out.

30-1
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INDICATOR GAGE CHECKOUT

CHECK INDICATOR GAeev

@® 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

o 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

e Start engine. Refer to
™ 9-2320-209-10
e Look at battery~generator

indicator. Pointer should be in
green area

Is battery-generator indicator OK?

GO

GREEN

BATTERY
GENERATOR
INDICATOR

POINTER

TA 114764

Figure 30-1 (Sheet 2 of6)
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GO

® Troubleshooting indicator gage subsystem

e Stop engine., Refer to
T™M 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 oil pressure gage OK? 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
T™ 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

. 3 f’
Is indicator gage OK? FUEL LEVEL
INDICATOR
GAGE
GO

Figure 30-1 (Sheet 4 of 6)

TA 114766
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GO

@ @ @ Troubleshoot fuel level gage subsystem
e Stop engine. Refer to
T™ 9-2320-209-10
e Troubleshoot fuel level indicator
gage subsystem. Refer to fault

symptom index for electrical
system

160 200

W

e Look at temperature gage. Pointer N p,
should be between 160" F and 180°F kk(” L 2“7))
when engine is warmed up >\ /

Is temperature gage OK?

® Check that temperature gage works

/
l TEMPERATURE

I GAGE

GO
TA 114767
Figure 30-1 (Sheet 5 of 6)
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@ Troubleshoot temperature gage

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

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

® Indicator gage subsystem checks out
OK.

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

TA 114768

Figure 30-1 (Sheet 6 of 6)
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CHECK IF ALL LIGHTS WORK ’

NOTE

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

Check TM 9-2320-209-10 to see which
lights go on for each position of light
switch levers

® Park truck
e Refer to TM 9-2320-209-10
2
@ Check if all lights work

SOLDIER A @ Move light switch
levers to lights being
tested

e Tell Soldier B which
lights are being tested

SOLDIER B e Look at each light
being tested

e Write down if light
works or not

Do all lights work ?

GO

Figure 30-2 (Sheet 1 of 2)

LIGHTING CHECKOUT

TA 114769
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@ Set light switch levers to OFF

o Refer to fault symptom index for
electrical system

® Checkout of lighting subsystem
completed

o Set light switch levers to OFF

TA 114770

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

CHECK CONTROL ASSEMBLY
DIRECTIONAL SIGNAL

NOTE

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

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

GO

TA 114771
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