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WARNING

EXHAUST GASES CAN KILL

TB 9-2320-335-13&P

Brain damage or death can result from heavy exposure. Precautions must be followed to ensure crew safety
when the personnel heater, main, or auxiliary engine of any vehicle is operated for any purpose.

1.

2
3.
4

Do not operate your vehicle engine in enclosed areas.

. Do not idle vehicle engine with vehicle windows closed.

Be alert at all times for exhaust odors.

. Be alert for exhaust poisoning symptoms. They are:

Headache
Dizziness
Sleepiness

Loss of muscular control

If you see another person with exhaust poisoning symptoms:

Remove person from area

Expose to open air

Keep person warm

Do not permit physical exercise

Administer artificial respiration, if necessary*

Notify a medic

* For artificial respiration, refer to 4-25.11.

BE AWARE, the field protective mask for Nuclear, Biological, or Chemical (NBC) protection will not
protect you from exhaust poisoning.

THE BEST DEFENSE AGAINST EXHAUST POISONING IS ADEQUATE VENTILATION.

warning a
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WARNING SUMMARY

¢ Changing tire pressures or wheel alignment out of the recommended specification may adversely affect
the vehicle’s handling characteristics. Loss of vehicle control may result, causing serious injury or death
to personnel and damage to equipment.

¢ Ifvehicle has been operating, use extreme care to avoid being burned when removing geared fan drive
fill plug. Use rags or heavy gloves to protect hands.

¢ Do not perform battery system checks or inspections while smoking or near fire, flames, or sparks.
Batteries may explode causing damage to vehicle, and injury or death to personnel.

¢ Remove all jewelry such as rings, dog tags, bracelets, etc. If jewelry or disconnected battery ground cable
contacts battery terminal, a direct short will result, causing injury to personnel or damage to equipment.

¢ Do not remove surge tank filler cap before releasing internal pressure when engine temperature is above
185°F (85°C). Steam or hot coolant under pressure will cause injury.

¢ Always use caution when approaching a hot engine. Failure to do so may result in serious burns.
¢ Do not drain oil when engine is hot. Severe injury to personnel may result.

¢ Diesel fuel is highly flammable. Do not perform any procedure near fire, flames, or sparks. Severe injury
or death may result.

e Compressed air used for cleaning purposes will not exceed 30 psi (207 kPa). Use only with effective chip
guarding and personal protective equipment (goggles/shield, gloves, etc.)

¢ Allow transmission to cool before performing maintenance. Severe injury to personnel may occur.

¢ Always wear eye protection when bleeding brakes. Failure to do so may cause injury if brake fluid comes
in contact with eyes.

¢ Ensure brake pads are installed with linings facing rotor. Failure to do this may cause injury to
personnel or damage to equipment.

¢ Hood must be supported during removal and installation. Failure to support hood may cause injury to
personnel or damage to equipment.

¢ Cylinder head must be supported during removal and installation. Failure to support cylinder head may
cause injury to personnel or damage to equipment.

e Torque converter and transmission must be removed as an assembly. Keep transmission level. The
converter may slide off front of transmission and cause injury to personnel or damage to converter.

¢ Do not use hands to free transmission/transfer case assembly of hang-ups or snags. Use prybar to avoid
injury.

e Transfer case must be supported during removal and installation. Failure to do this may cause injury to
personnel or damage to equipment.

¢ Differential is extremely heavy and must be supported during removal and installation. Failure to do so
may result in injury to personnel or damage to equipment.

e Crossmember must be supported during removal and installation. Failure to do so may cause injury to
personnel or damage to equipment.

¢ Front wheelwell armor is extremely heavy and must be supported during removal and installation.
Failure to do so may result in injury to personnel or damage to equipment.

warning b
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Form 2028 is located under the Public Applications section in the AEPS Public Home Page. Fill out the form
and click on SUBMIT. Using this form on the AEPS will enable us to respond quicker to your comments and
better manage the DA Form 2028 program. You may also mail, e-mail, or fax your comments or DA Form 2028
directly to the U.S. Army TACOM Life Cycle Management Command. The postal mail address is U.S. Army
TACOM Life Cycle Management Command, ATTN: AMSTA-LC-LMPP /TECH PUBS, 1 Rock Island Arsenal,
Rock Island, IL 61299-7630. The e-mail address is tacomlcme.daform2028@us.army.mil. The fax number is
DSN 793-0726 or Commercial (309) 782-0726. (Marine Corps) Submit notice of discrepancies or
suggest changes on a NAVMC 10772. Users without CAC/PKI certificates may submit the NAVMC
via the Internet using website http:/www.ala.usmc.mil/navmc/partl.htm, You can then fill in and submit the
automated NAVMC 10772 Form. NAVMC forms may also be submitted by electronic mail to
bmatcommarlogbases@logcom.usme.mil mailto:mbmatcommarlogbases@logcom.usme.mil, or by mailing a
paper copy of the NAVMC 10772 in an envelope addressed to Commander, Marine Corps Systems
Command, Attn: Assistant Commander Acquisition and Logistics (LOG/TP), 814 Radford Blvd., Room 316E,
Albany, Georgia 31704-0343. Problems or questions regarding the NAVMC 10772 program should be reported
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CHAPTER 1
INTRODUCTION

Section . GENERAL INFORMATION

1-1. SCOPE

a. The purpose of this Technical Bulletin is to provide advance operator’s and maintenance
instructions, and repair parts information for the REV vehicles (serial numbers 300000 and above).
These instructions are provided as supplemental information to TM 9-2320-387-10, TM 9-2320-387-24,
and TM 9-2320-387-24P. When combined with these manuals, this Technical Bulletin will provide you
with comprehensive instructions for these vehicles.

b. This Technical Bulletin information will be included in the next change to TM 9-2320-387-10,
TM 9-2320-387-24, and TM 9-2320-387-24P. The paragraph numbers used in this Technical Bulletin are
the same numbers that will be used when these pages are inserted into the manuals with the next
change.

1-1
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1-2. TABULATED DATA

Vehicle performance data for the REV vehicles is listed in table 1-2. Information not covered can be found
in TM-9-2320-387-24-1.

MEASUREMENT ABBREVIATION MEASUREMENT
Ampere ......... ... .. ... ... A Liters Per Minute . . .........
Celsius............. ... .. ........ C Maximum. ................
Centimeter....................... cm Miles Per Gallon. . ..........
Fahrenheit . . ... .................. F Miles Per Hour . ... .........
Gallon .......................... gal. Millimeter ................
Gallons Per Minute. . ............... gpm Minimum . ................
Horsepower ...................... hp Newton-Meter. . ... .........
Inch...... ... ... .. . . . . . . .. .. in. Pint......... ... ... ...
Kilogram ........................ kg Pound....................
Kilometers Per Hour. . .............. kph Pound-Feet................
Kilometers Per Liter. . .............. km/L Pounds Per Square Inch
KiloPascal ....................... kPa Quart....................
KiloWatt. .. ......... ... ... ...... kW Revolutions Per Minute
Liters. .. ... ... . . L Volt ... ... ... .. .. .. ..
STANDARD
1. CAPACITIES
Brake Master Cylinder
(Serial Numbers 3000000 and Above). .. ............... 2.36 pt
2. COOLING SYSTEM
Fan: (Serial Numbers 300000 and Above)
TP . ot e Nine Blade
Diameter . . ... .. .. 23 in.

Table 1-1. Tabulated Data.
NOTE

Standard and metric measurements will be used in this table.

A list of their abbreviations is provided below.

TABULATED DATA ABBREVIATIONS

TRANSFER CASE (Serial Numbers 300000 and Above)

Manufacturer. . . . ......... ... .. Magna Powertrain
Model . ... ... e MP2226
Gear Ratios:

Highand HighLock .. .......................... 1.0:1

LowLock . ....... .. ... . . . . . 2.72:1

SERVICE BRAKE CALIPER (FRONT AND REAR)
(Serial Numbers 300000 and Above)

Manufacturer. . ... ... ... . Wilwood
Piston Diameter. . . ... ... ... .. . ... .. 1.870 in.

SERVICE/PARKING BRAKE ROTOR (FRONT AND REAR)
(Serial Numbers 300000 and Above)

Manufacturer. . . . ... .. . .. e Wilwood
Diameter. . . . ... ... . . . . e 12.08 in.
Thickness . . ... ... .. e 0.945 in.

ABBREVIATION
L

METRIC

1.12 L

58.0 cm

47.5 mm

307 mm
24 mm



Table 1-1. Tabulated Data (Cont'd).
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STANDARD METRIC
6. STEERING SYSTEM (Serial Numbers 300000 and Above)*

Steering Gear:

Manufacturer. . . . ....... ... . ... Sheppard

Type . . o e Variable Ratio

Ratio. . ... .. 13/16:1
Power Steering Pump:

Manufacturer ... ..... ... ... . . .. e PSS, Inc.

Model. . ... . 125
Output Pressure (max) . ..................iu.u... 1,740 + 72.5 psi 11,997 + 500 kPa
Capacity (engine 1,500 rpm) . . . ... ...ttt 2.6 gpm

Flow Rate (max) .................................... 3.5 gpm 13.2 L/m
Toe-In (Front/Rear @ Curb Weight): . ............. 0.375 in. + 0.1875 in. 9.5 mm + 4.8 mm

Table 1-2. Lubrication.

USAGE FLUID/LUBRICANT CAPACITIES EXPECTED
TEMPERATURE

Geared Fan GO 80/90 All Temperatures

Drive N/A

GO 75 +40° to -65°F (+4°to -54°C)

Brake System Fluid Silicone BFS Master Cylinder: All Temperatures

(Serial Numbers 2.36 pt (1.12 L)

300000 and Complete Systems

Above) 3.09 pt (1.46 L)

*ALL HYDRAULIC SYSTEMS ARE CALCULATED APPROXIMATIONS

1-3/(1-4 blank)
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Section Il. PRINCIPLES OF OPERATION

GENERAL

This section explains how components of the REV series vehicles work together. The systems (functional
groups) covered are listed in the Principles of Operation Reference Index.

PRINCIPLES OF OPERATION REFERENCE INDEX

REF. PAGE
PARA. SYSTEM NO.
1-20.1. Cooling System Operation (Serial Numbers 300000 and Above) 1-6
1-26. Service Brake System Operation 1-8
1-27.1. Steering Control System Operation (Serial Numbers 300000 and Above) 1-10

1-5
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1-20.1. COOLING SYSTEM OPERATION (SERIAL NUMBERS 300000 AND ABOVE)

The cooling system removes excess heat from the engine, engine oil, transfer case oil, and transmission oil.
Major components of the cooling system are:

A _(®) @@
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TRANSFER CASE - Directs engine coolant through a series of fins or baffles so coolant can
remove heat from transfer case oil.

ENGINE TEMPERATURE SENDING UNIT - Sends signal indicating coolant temperature to
gauge on instrument cluster.

WATER CROSSOVER - Collects coolant from cylinder heads and channels it to the thermostat
housing where it is redirected through the cooling system.

THERMOSTAT - Shuts off coolant return flow to radiator until temperature reaches 190°F (88°C).
Coolant is then directed to the radiator through the radiator inlet hose.

RADIATOR - Directs coolant through a series of fins and baffles so outside air can dissipate excess
engine heat before the coolant is recirculated through the engine.

OIL COOLER - Directs engine oil (lower half of cooler) and transmission oil (upper half of cooler)
through a series of fins or baffles so outside air can remove heat from oil.

SURGE TANK - Filling and expansion point for cooling system.

DIFFERENTIAL COOLER - Directs engine coolant through a series of fins or baffles so coolant
can remove heat from differential oil.

ONONONONONONONO,
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1-20.1. COOLING SYSTEM OPERATION (SERIAL NUMBERS 300000 AND ABOVE) (Cont'd)

5=

@
L

WATER PUMP - Driven by serpentine belt, provides circulation of coolant through cooling system.
DRAINVALVE - Draining point for radiator and cooling system.

GEARED FAN DRIVE - Transmits engine power and torque to drive the radiator cooling fan
and clutch.

FAN - Pulls outside air through radiator to remove heat from coolant.

TWO-PIECE RADIATOR SHROUD - Permits a greater concentration of air to be pulled through
the radiator.

@0 OO
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1-26. SERVICE BRAKE SYSTEM OPERATION

The service brake system covered in this manual is an inboard-mounted, four-wheel, disc brake,
hydraulically-assisted system. Major components of the braking system are:

@G ®®

BRAKE LINKAGE - Directs brake pedal pressure to hydro-booster.

HYDRO-BOOSTER - Converts hydraulic power from the steering pump to mechanical power to
the master cylinder, providing power assist during braking.

MASTER CYLINDER/RESERVOIR - Stores brake fluid and converts mechanical pedal pressure
to hydraulic pressure.

PROPORTIONING VALVE - Provides balanced front-to-rear braking and activates brake warning
lamp in case of brake system malfunction.

ACCUMULATOR - Stores hydraulic pressure for additional power-assisted braking in case of loss
of pressure in steering system.

BRAKE PEDAL - Provides operator control for stopping vehicle.

BRAKE PRESSURE LIMITER - Limits front brake line pressure to prevent brake lockup.

S/N 299999 AND BELOW
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1-26. SERVICE BRAKE SYSTEM OPERATION (Cont'd)

@ HYDRAULIC BRAKE LINES - Direct brake fluid under pressure to all four brake calipers from
master cylinder.

BRAKE CALIPER - Converts hydraulic pressure to mechanical force to compress brake pads
against brake rotors.

flange from turning when brakes are applied.

@ BRAKE ROTOR - Attached to output flange on front and rear differentials. Rotor prevents output
@ BRAKE PADS - Apply friction to brake rotor when brake pedal is depressed.

S/N 300000 AND ABOVE
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1-27.1. STEERING CONTROL SYSTEM OPERATION (SERIAL NUMBERS 300000 AND ABOVE)

Major components of the steering system are:

OIL RESERVOIR - The oil reservoir serves as an oil filling point.

®®

HYDRO-BOOSTER - Converts hydraulic power from the steering pump to mechanical power to
the master cylinder, providing power assist during braking.

STEERING GEAR - Converts hydraulic power from steering pump to mechanical power at
pitman arm.

POWER STEERING COOLER - Directs power steering fluid through a series of fins or baffles so
outside air can dissipate excess heat before the fluid is recirculated through the steering system.

SERPENTINE BELT - Transmits mechanical driving power from crankshaft drive pulley to
steering pump pulley which drives the steering pump.

® ® @6

STEERING PUMP - Supplies the oil under pressure throughout the steering system.

1-10
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1-27.1. STEERING CONTROL SYSTEM OPERATION (SERIAL NUMBERS 300000 AND ABOVE) (Cont'd)

O @G & & @ ®®

STEERING WHEEL - Serves as manual steering control for the operator.

STEERING COLUMN - Transmits turning effort from steering wheel to intermediate steering
shaft.

INTERMEDIATE STEERING SHAFT - Permits angle of torque from steering column to input
shaft of power steering gear.

STEERING GEAR - Converts hydraulic power from steering pump to mechanical power at pitman
arm.

PITMAN ARM - Transfers steering torque from power steering gear to center link.

TIE ROD ASSEMBLY - Transmits movement from center link to geared hub.

GEARED HUB - Serves as the pivot point and link for the front wheels via the tie rod assembly.

CENTER LINK - Transmits movement from pitman arm to tie rods.

IDLER ARM - Supports right side of center link.

1-11/(1-12 blank)
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CHAPTER 2
SERVICE AND TROUBLESHOOTING (UNIT) INSTRUCTIONS

Section |. PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS)

2-1. GENERAL

The best way to maintain vehicles covered by this manual is to inspect them on a regular basis so minor
faults can be discovered and corrected before they result in serious damage, failure, or injury. All intervals
are based on normal operation. Hard time intervals may be shortened if lubricants are contaminated or if
you are operating the equipment under adverse conditions, including longer-than-usual operating hours.
Hard-time intervals may be extended during periods of low activity, though adequate preservation
precautions must be taken. This section contains systematic instructions of inspection, adjustment,
lubrication, and correction of vehicle components to avoid costly repairs or major breakdowns. This is
Preventive Maintenance Checks and Services (PMCS).

2-2. INTERVALS

a. Unit maintenance, assisted by operator/crew, will perform checks and services contained in table 2-1
at the following intervals:

(1) Semiannually. Every 6 months or 3,000 miles (4,828 km), whichever comes first.

(2) Annually. Every 12 months or 6,000 miles (9,656 km), whichever comes first.

(3) Biennially. Every 24 months or 12,000 miles (19,310 km), whichever comes first.
b. Refer to following steps when performing lubrication checks and services:

(1) Intervals. Lubrication services coincide with the vehicle’s semiannual preventive maintenance
service. For this purpose, a 10% tolerance (variation) in specified lubrication point mileage is permissible.
Those vehicles not accumulating 1,000 mi (1,609 km) in a 6-month period will be lubricated at the time of
semiannual preventive maintenance service.

(2) For Operation of Equipment in Protracted Cold Temperatures Below -15°F (-26°C).
Remove lubricants prescribed in lubrication table for temperatures above -15°F (-26°C). Relubricate with
lubricants specified in lubrication table for temperatures below -15°F (-26°C). If OEA lubricant is required,
see the temperature ranges prescribed in the lubrication table. OEA lubricant is to be used in place of
OE/HDO 10 lubricant for all temperature ranges where OE/HDO 10 is specified in the lubrication table.

c. Perform all semiannual inspections in addition to annual inspections at the time of the annual
inspection. Perform all annual and semiannual inspections in addition to biennial inspections at the time of
the biennial inspection.

2-3. REPORTING REPAIRS

All vehicle shortcomings will be reported on DA form 2404 (DA Pam 750-8), Equipment Inspection and
Maintenance Worksheet, immediately after the PMCS, and before taking corrective action. All vehicle
deficiencies will be reported in the equipment record.
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2-4. GENERAL SERVICE AND INSPECTION PROCEDURES

a. While performing specific PMCS procedures, ensure items are correctly assembled, secure, not worn,
serviceable, not leaking, and adequately lubricated as defined below:

(1) An item is CORRECTLY ASSEMBLED when it is in proper position and all parts are present.

(2) When wires, nuts, washers, hoses, or attaching hardware cannot be moved by hand, they are
SECURE.

(8) An item is WORN if there is too much play between joining parts or when marking data, warning,
and caution plates are not readable.

(4) An item is UNSERVICEABLE if it is worn beyond repair and is likely to fail before the next
scheduled inspection.

(56) LEAKS. TM 9-2320-387-10 contains definitions of class I, I, and III leaks and their effect on
vehicle operation.

(6) If an item meets the specified lubrication requirements, then it is ADEQUATELY LUBRICATED.

b. Where the instruction tighten appears in a procedure, you must tighten with a wrench to the given
torque value even when the item appears to be secure.

WARNING

Drycleaning solvent is flammable and will not be used near an
open flame. A fire extinguisher will be kept nearby when the
solvent is used. Use only in well-ventilated places. Failure to do
this may result in injury to personnel and/or damage to
equipment.

c. Where the instruction clean appears in a procedure, you must use drycleaning solvent (appendix C,
item 26) to clean grease or oil from metal parts. After the item is cleaned, rinsed, and dried, apply a light
grade of oil to unprotected surfaces to prevent rusting.

d. Clean rubber and plastic materials with soap and water. Refer to TM 9-2320-387-10 for general
vehicle cleaning instructions.

2-5. SPECIFIC PMCS PROCEDURES

a. The preventive maintenance for which you are responsible is provided in table 2-1. The checks and
services listed are arranged in logical order, requiring minimal time and effort on your part.

b. The following columns read across on the PMCS schedule:

(1) Item Number. Provides logical order of PMCS performance and is used as a source number for
DA Form 2404, on which your PMCS results will be recorded.

(2) Interval. Shows the interval next to each item number to indicate when that check is to be
performed. The interval will be repeated when consecutive item numbers are to be inspected during the
same interval. Interval columns include:

(a) Semiannual (six month) checks;
(b) Annual (yearly) checks; and
(c) Biennial (every two years) checks.
(3) Item To Be Inspected. Lists the system, common name, or location of the item to be inspected.

(4) Procedures. Provides instructions for servicing, inspection, lubrication, replacement, or
adjustment and, in some cases, having item repaired at a higher level.
NOTE

Always do your preventive maintenance checks and services in
the order prepared. Once it gets to be a habit, you will be able to
spot anything wrong in a hurry.

(5) Not Fully Mission Capable If. If vehicle meets criteria in this column, vehicle is Not Mission
Capable (NMC).
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Table 2-1. Unit Level Preventive Maintenance Checks and Services HMMWYV.

ITEM INTERVAL ITEM TO BE PROCEDURES NOT FULLY MISSION
NO. INSPECTED CAPABLE IF:
1 Semi- Brake a. Inspect master cylinder, hydro-booster, | a. Any leak. Plugged,
annually |System proportioning valve, pressure limiter, broken, or damaged lines
lines, and fittings for leaks and damage. |and fittings.

MASTER CYLINDER HYDRO-BOOSTER . MASTER CYLINDER

Ay

,

& R
HYDRO-BOOSTER |/ ‘ A @g &
§ 9
S/N 299999 AND BELOW S/N 300000 AND ABOVE

CAUTION

e Use MIL-B-46176, Brake Fluid Silicone
(BFS) for filling master brake cylinder.
Failure to use BFS may cause damage
to brake cylinder.

¢ Thoroughly clean exterior of master
cylinder cover before removing cover.
Dirt, water, or grease will
contaminate brake fluid, causing
brake system damage.

¢ Do not use screwdriver to remove
cover. Damage to bail wire may result
(S/N 299999 and below).

¢ To prevent excessive fluid spillage,
ensure that rubber diaphragm is
completely seated before installing
cover to master cylinder.

¢ Remove cover from brake master
cylinder by moving bail wire using
thumb pressure only (S/N 299999
and below).

¢ Remove cover from brake master
cylinder by turning cover counter
clockwise (S/N 300000 and above).

e Perform step b. for S/N 299999
and below and step b.1 for
S/N 300000 and above.

b. Check master cylinder brake fluid b. Level below 1/8 in.
level. Level should be 1/8 in. (3.2 mm) (3.2 mm) from top of
from top of master cylinder reservoir. master cylinder reservoir.
Fill with BFS as necessary. b.1. Level below 1/8 in.

b.1. Check master cylinder brake fluid |(3.2 mm) from “mid” line of
level. Level should be 1/8 in. (3.2 mm) master cylinder reservoir.
from “mid” line of master cylinder
reservoir. Fill with BFS as necessary.
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Table 2-1. Unit Level Preventive Maintenance Checks and Services HMMWYV (Cont'd).

ROTOR

SERVICE/PARKING
BRAKE PAD

S/N 299999 AND BELOW

p—

S/N 299999 AND BELOW

BRAKE
CALIPER

ITEM INTERVAL ITEM TO BE PROCEDURES NOT FULLY MISSION
NO. INSPECTED CAPABLE IF:
1 Semi- Brake c. Inspect service brake pads and c. Service brake pads
annually |System service brake rotors for wear less than 1/8-in. (3.2 mm)
(Cont’d) (para. 7-3.1). (S/N 299999 and below),
or less than 3/16-in.
(4.8 mm).(S/N 300000
and above).
Service brake rotors less than
13/16-in. (20.7 mm)
(S/N 299999 and below), or
less than 29/32-in. (22.9 mm).
(S/N 300000 and above).
c.1l. Inspect brake calipers for fluid c.l. Any leaks.
leaks [para. 7-4.1).
ROTOR — BRAKE SERVICE
CALIPER BRAKE PADS
SERVICE 2
BRAKE PAD

S/N 300000 AND ABOVE

d. Inspect rear dual service/parking

brake gads and rotors for wear

PARKING
BRAKE PAD

d. Parking brake pads
less than 1/8-in. (3.2 mm).
Service brake rotors less
than 13/16 in. (20.7 mm)
(S/N 299999 and below) or
les than 29/32-in. (22.9 mm)
(S/N 300000 and above).

S/N 300000 AND ABOVE
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Table 2-1. Unit Level Preventive Maintenance Checks and Services HMMWYV (Cont'd).

ITEM INTERVAL ITEM TO BE PROCEDURES NOT FULLY MISSION
NO. INSPECTED CAPABLE IF:
2 Semi- Tires WAR“I"G
annually —_—

Changing tire pressures or wheel
alignment out of the recommended
specification may adversely affect the
vehicle’s handling characteristics. Loss
of vehicle control may result, causing
serious injury or death to personnel and
damage to equipment.

NOTE

Vehicle must be up on jack stands for
the following checks.

a. Check tread depth of tires with tire
gauge. If tread depth is less than

1/16 in.(1.59 mm), replace tire.

Radial tires will take approximately
1,300 miles (2,092 km) to wear

1/32 in. (0.79 mm). If mission will
require the vehicle to travel this
distance within a month, replace tire
if it measures 3/32 in. (2.38 mm).

b. Inspect tires for uneven wear and
balance (TM 9-2320-387-24-1).

The vehicle’s alignment is optimally
designed for GVW operation. Operating
the vehicle without a load can cause
excessive wear on the outer edge of the
tread pattern. If this pattern develops,
turn tires around on the rims

[para. 8-4.1).

NOTE
If vehicle is new and has been driven
less than 3,000 mi (4,800 km), it is
not necessary to align wheels unless
abnormal handling is reported.

c. Check alignment of front and rear
wheels (TM 9-2320-387-24-1).

a. Tread depth is less
than 1/16 in. (1.59 mm).

b. Tires exhibit excessive
or uneven wear or balance.

c. Front or rear wheels are
out of alignment.
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Table 2-1. Unit Level Preventive Maintenance Checks and Services HMMWYV (Cont'd).

ITEM INTERVAL ITEM TO BE PROCEDURES NOT FULLY MISSION
NO. INSPECTED CAPABLE IF:
3 Semi- Geared Fan WARNING
annually |Drive (Serial —_—

Numbers
300000 and
Above)

If vehicle has been operating, use
extreme care to avoid being burned
when removing geared fan drive fill
plug. Use rags or heavy gloves to protect
hands.

a. Ensure fluid is even with bottom of
fill plug hole.

FILPLUG . -

RESERVOIR

NOTE
e The coupler shaft has a CV joint at the
geared fan drive end and one at the
engine crankshaft end.

e Each CV joint has two grease fittings.
Only one fitting needs to be lubricated.
Second fitting is used to give an
optional location depending on the
position of the shaft when engine is
stopped.

b. Lubricate coupler shaft CV joints.

GREASE
FITTINGS

GREASE
FITTINGS
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Table 2-1. Unit Level Preventive Maintenance Checks and Services HMMWYV (Cont'd).

ITEM INTERVAL ITEM TO BE PROCEDURES NOT FULLY MISSION
NO. INSPECTED CAPABLE IF:
4 Annually |Tire/Rim Check for loose, missing, or broken Any loose, missing or
(6,000) wheel studs and locknuts. broken wheel stud and

(1) Release air pressure from tire

(para. 8-4.1).

WARNING

If vehicle is new and has been driven
less than 3,000 mi (4,800 km), it is
not necessary to align wheels unless
abnormal handling is reported.

Always use an OSHA approved

tire inflation cage for inflation
purposes. Stand on one side of the
cage during inflation; never
directly in front. Keep hands out of
cage during inflation. Inflate
assembly to recommended

pressure using a clip-on air chuck.
Do not exceed 50 psi (345 kPa)
cold-inflation pressure. Failure to
follow these instructions may
result in serious injury or death.
Never inflate a wheel assembly
without having checked wheel
locknut torques to ensure the wheel
locknuts are tightened to
specifications. An assembly with
improperly tightened locknuts could
separate under pressure, resulting
in serious injury or death.

CAUTION

Tighten locknuts gradually to
avoid bent and broken studs, or
damage to wheel components will
result.

(2) Tighten locknuts to 85 lb-ft

(115 Nem) in sequence shown;
repeat torque sequence at 110 lb-ft
(149 N.m).

(3) Inflate tire to recommended tire

pressure (TM 9-2320-387-10).

locknuts.

2-7/(2-8 blank)
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Section Il. LUBRICATION INSTRUCTIONS

2-6. SCOPE

This appendix gives lubrication requirements for the REV vehicles which are the responsibility of the
operator/crew.

2-7. GENERAL LUBRICATION REQUIREMENTS

a. Maintaining Lubricant Levels. Lubricant levels must be checked as specified in the PMCS and table
1-2, Lubrication. Steps must be taken to replenish and maintain lubricant levels.

WARNING

¢ Drycleaning solvent P-D-680 is TOXIC and flammable. Wear
protective goggles and gloves, use only in well-ventilated area,
avoid contact with skin, eyes, and clothes, and do not breathe
vapors. Keep away from heat and flame. Never smoke when
using solvent. The flashpoint for type I drycleaning solvent is
100°F (38°C), and for type II, is 138°F (59°C). Failure to comply
may result in injury or death to personnel.

e If personnel become dizzy while using cleaning solvent,
immediately get fresh air and medical help. If solvent contacts
skin or clothes, flush with cold water. If solvent contacts eyes,
immediately flush eyes with water and get medical attention.

b. Cleaning Fittings Before Lubrication. Clean parts with drycleaning solvent P-D-680 or
equivalent. Dry before lubricating.

NOTE
Dotted arrow points indicate lubrication on both sides of the equipment.

c. Lubrication After Fording. Following fording operation, lubricate all fittings below fording depth
and check submerged gear boxes for presence of water.

d. Lubrication After High-Pressure Washing. After a thorough washing, lubricate all grease
fittings and oil can points outside and underneath vehicle.

e. Localized Views. A reference to the appropriate localized view is given after most
lubrication entries.
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LUBRICATION POINTS

INTERVAL ¢ LUBRICANT

80/90 Drive
(LV-U)

/ 3/S GO/ Geared Fan

NOTE
A REFERENCE TO THE LOCALIZED VIEW (LV) IS
PROVIDED AFTER LUBRICATION POINT ENTRY, WHERE
APPLICABLE.

2-10



LOCALIZED LUBRICATION POINTS

RESERVOIR

FILL PLUG

GEARED FAN DRIVE

WARNING

If vehicle has been operating, use extreme care to avoid being
burned when removing geared fan drive fill plug. Use rags or
heavy gloves to protect hands.

TB 9-2320-335-13&P
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Section Ill. ENGINE COOLING TESTS

These engine cooling tests may be run any time you think you have an engine cooling problem or if you were
sent here by another test chain. Just follow the path, answering the questions. Additional information and
notes are given on the facing page when necessary. Please note that this paragraph is NOT for diagnoses of
problems with the temperature sending unit or the gauge.

Once you are sure that the cooling system is OK, run the instruments test in TM 9-2320-387-24-1 to find out
if the gauge is OK.

Fold-out page FP-1 in appendix F contains a functional diagram of the engine cooling system. This page may
be left open for reference while testing.

The engine cooling system is a pressure-type cooling system with thermostatic control of coolant circulation.
The cooling system dissipates heat generated from combustion and maintains the engine operating
temperature at its most efficient level. When the engine is cold and the thermostat is closed, coolant is
recirculated through the water pump and engine. As the engine coolant reaches 190°F (87.7°C), the
thermostat opens, allowing coolant to flow through the radiator before returning to the water pump and
engine. Any air or vapor in the cooling system will be forced to the surge tank under the liquid level and
leave through a vent tube. As the system cools, the extra coolant in the tank will be drawn back to the
radiator. Normally a 50-50 mixture of water and ethylene glycol-based antifreeze will be used. The fan is
activated when coolant temperature reaches approximately 220° F (104°C). A separate oil cooler is mounted
in front of the radiator. This cooler is divided into two parts. The top half is for transmission oil. The bottom
half is for engine oil. When the cooling system pressure reaches approximately 15 psi (103 kPa), a valve in
the surge tank cap opens and lets excess pressure escape to the atmosphere.

ETHYLENE-GLYCOL MIXTURE TABLE

ETHYLENE-GLYCOL (-60°F, -51°C)
INHIBITED (A-A-52624)

LOWEST EXPECTED ARCTIC GRADE ANTIFREEZE
AMBIENT PINTS PER GALLON SPECIFIC (-90°F) (-68°C)
TEMPERATURE OF COOLANT GRAVITY (A-A-52624)
°F °c CAPACITY (68°F) (20°C)
+20 -7 1-1/2 1.022 Freezing point of -90°F (-68°C).
+10 -12 2 1.036 Issued ready-for-use and must not be
0 -18 2-3/4 1.047 mixed with any other liquid.
-10 23 3-1/4 1.055
-20 29 3-12 1.062
-30 -34 4 1.067
-40 -40 4-1/4 1.073
-50 -46 4-1/2
-55 -48 4-3/4
BELOW -60 BELOW -51 USE ARCTIC
GRADE ANTIFREEZE

(-90°F) (-68°C)

2-13
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ENGINE COOLING

KNOWN INFO

NONE

POSSIBLE PROBLEMS

COOLING COMPONENTS
SERPENTINE BELT
WATER PUMP & PULLEY

KNOWN INFO

COOLANT QUALITY OK

POSSIBLE PROBLEMS

COOLANT LEVEL
COOLING COMPONENTS
SERPENTINE BELT
WATER PUMP & PULLEY

KNOWN INFO

COOLANT OK

POSSIBLE PROBLEMS

THERMOSTAT

COOLING COMPONENTS
SERPENTINE BELT
WATER PUMP & PULLEY

2-14

TEST OPTIONS

1.COOLANT MIXTURE TEST
IS THE COOLANT MIXTURE KIT NSN 6630-00-169-1506
CORRECT?

(SEE CHART ON PAGE 2-13). B A aoen

NSN 6630-00-105-1418

DIAGNOSTIC FLOWCHART

REASON FOR QUESTION

The cooling system will not operate
properly if the mixture is incorrect.

DRAIN &
REFILL COOLANT.

TEST OPTIONS
VISUAL

IS THE COOLANT AT THE
CORRECT LEVEL?

REASON FOR QUESTION

Low coolant leveis ray cause
overheating.

FILL TO PROPER
LEVEL.

TEST OPTIONS

FEEL FOR COOLANT IN UPPER
RADIATOR HOSE WHEN ENGINE {S
HOT, OR REMOVE THERMOSTAT,
EXPOSE IT TO 190°F (88° C)
TEMPERATURES. SEE IF IT OPENS|

IS THE THERMOSTAT WORKING
PROPERLY?

REASON FOR QUESTION

An improperly functioning thermostat
can cause operating temperatures
that are either too hot or too cold.

REPLACE
THERMOSTAT.

GO TO 4,
Page 2-16



REFERENCE INFORMATION

WARNING

Do not remove surge tank filler cap
before releasing internal pressure when
engine temperature is above 185°F (85°C).
Steam or hot coolant under pressure will
cause injury.

Drain and refill coolant
(TM 9-2320-387-24-1).

WARNING

Do not remove surge tank filler cap
before releasing internal pressure when

engine temperature is above 185°F (85°C).

Steam or hot coolant under pressure will
cause injury.

Drain and refill coolant
(TM 9-2320-387-24-1).

WARNING

Always use caution when
approaching a hot engine. Failure

to do so may result in serious burns.

Remove and replace the thermmostat
(para. 3-76.1).

TB 9-2320-335-13&P

ENGINE COOLING

SURGE
TANK FILLER

CAP

COOLANT
SURGE
TANK
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WATER PUMP & PULLEY

ENGINE COOLING FROM 3 DIAGNOSTIC FLOWCHART
KNOWN INFO ® TEST OPTIONS
COOLANT OK
THERMOSTAT OK INSPECT THE PRESSURE CAP. PRESSURE TESTER
IS IT IN GOOD CONDITION?
POSSIBLE PROBLEMS REASON FOR QUESTION
COOLING COMPONENTS A defective pressure cap may
SERPENTINE BELT

cause overheating.

REPLACE
PRESSURE

CAP.

KNOWN INFO 5 TEST OPTIONS
COOLANT OK
PRESSURE CAP OK INSPECT ALL RADIATOR HOSES, [ MoK
THERMOSTAT OK COOLANT HOSES, SURGE TANK,
RADIATOR, OIL COOLER, AND
FITTINGS FOR DAMAGE,
BLOCKAGE, OR LARGE LEAKS. IS
POSSIBLE PROBLEMS EVERYTHING IN GOOD SHAPE? REASON FOR QUESTION
HOSES Physical damage and blocked
SURGE TANK passages can cause cooling
RADIATOR problems.
THERMOSTAT CE
ENGINE FAN @ AS AUTHORIZED. FLUSH SYSTEM

WATER PUMP & PULLEY

IF BLOCKED. OTHERWISE, NOTIFY

Cyes) - DS MAINTENANCE
(TM 9-2320-387-24-2)
KNOWN INFO n TEST OPTIONS
COOLANT OK IS THE ENGINE FAN WORKING 00K - SEE DESCRIPTION OF
PRESSURE CAP OK PROPERLY? 10 GHT.
THERMOSTAT OK :
HOSES OK
SURGE TANK OK
OIL COOLER OK
POSSIBLE PROBLEMS REASON FOR QUESTION
RADIATOR The engine fan helps cool the
ENGINE FAN engine.
WATER PUMP & PULLEY

2-16

@ GO TO A1,
Page 2-22
GO TO 7,
Page 2-18
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REFERENCE INFORMATION ENGINE COOLING
SURGE COOLANT
TANKFILLER  SURGE
CAP TANK
WARNING

Do not remove surge tank filler

cap betore releasing internal pressure
when engine temperature is above
180°F (88°C). Steam or hot coolant
under pressure will cause injury.

Check seal and spring on pressure cap.

Replace pressure cap (TM 9-2320-387-24-1).

Flush cooling system (TM 9-2320-387-24-1).

For surge tank replacement procedures, refer to
TM 9-2320-387-24-1. For radiator support
procedures, refer tp para. 3-64.1

For oil cooler and oil cooler hose replacement
procedures, refer to paras. 3-7.1 and 3-8.1.

Notify DS maintenance to repair radiator
(TM 9-2320-387-24-2).

ENGINE COOLING FAN DESCRIPTION OF OPERATION

When the thermostat detects the coolant is hot, the thermostat opens, and allows the coolant to be
pumped to the radiator where it is routed through a series of fins and tubes. A fan draws in the outside
air to help dissipate the heat before the coolant is recirculated back through the engine.

The fan is driven from the engine crankshaft via the geared fan drive and a viscous drive. The geared
fan drive unit is supported by the front rear crossmember, connects to the harmonic balancer of the
engine and places the viscous drive and fan assembly on the same plane as, and close to, the radiator
for maximum cooling efficiency. A helical gearset is utilized within the geared fan drive to change the
drive angle from the crankshaft to the fan. Gear lube with friction modifier lubricates the internal
components of the geared fan drive using an integral reservoir and pump. Two constant velocity joints
and a torsional driveshaft connect the geared fan drive to the engine crankshaft at the harmonic
balancer.

2-17
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ENGINE COOLING FROM 6 DIAGNOSTIC FLOWCHART
Page 2-16

KNOWN INFO TEST OPTIONS
COOLANT OK
PRESSURE CAP OK INSPECT THE RADIATOR. IS LOOK.

HOSES OK IT IN GOOD CONDITION (FINS
SURGE TANK OK NOT BADLY BENT OR

OIL COOLER OK BLOCKED)"

ENGINE FANOK !

POSSIBLE PROBLEMS REASON FOR QUESTION
RADIATOR Bent or blocked fins prevent
WATER PUMP & PULLEY efficient cooling of the coolant.
SERPENTINE BELT

STRAIGHTEN
AND CLEAN.

KNOWN INFO TEST OPTIONS
COOLANT OK
PRESSURE CAP OK INSPECT THE WATER PUMP LOOK AND LISTEN.
RADIATOR/HOSES OK AND PULLEY. ARE THEY IN
SURGE TANK OK GOOD CONDITION?

OIL COOLER OK
ENGINE FAN OK
POSSIBLE PROBLEMS REASON FOR QUESTION
LLEY A bad pulley and water pump won't
;VQJESN%’:EPB';EL’J cool the engine efficiently.
REPLACE
PULLEY
OR PUMP.

KNOWN INFO TEST OPTIONS
RADIATOR/HOSES OK IS THE SERPENTINE BELT IN e T Tensoner  OF
SURGE TANK OK GOOD CONDITION? POSITION.

OIL COOLER OK ! POSITION.
ENGINE FAN OK
PUMP & PULLEY OK
POSSIBLE PROBLEMS REASON FOR QUESTION
SERPENTINE BELT If belt tensioner has fully
INTERNAL ENGINE retracted, belt is to be replaced
LEAKS because it will not drive the fan

properly.

2-18
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Page 2-20
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REFERENCE INFORMATION ENGINE COOLING

Listen for noisy bearings in the water pump, or an
in-and-out motion to the fan.

You can also check the pump and pulley by trying
to move it in and out or laterally with the engine off.

Replace the water pump pulley (TM 9-2320-387-24-1).
Replace the water pump (TM 9-2320-387-24-1).

Replace the serpentine belt{para. 3-81.2].
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ENGINE COOLING

KNOWN INFO

DIAGNOSTIC FLOWCHART

EVERYTHING IS OK SO
FAR.

ARE THE HEAD GASKETS OK?

POSSIBLE PROBLEMS

TEST OPTIONS

LOOK.

HEAD GASKET OR
OTHER INTERNAL
ENGINE PROBLEMS.

REPLACE HEAD

GASKET (Para. 15-4 or

REASON FOR QUESTION

Defective head gaskets can allow
coolant into the combustion
chambers, oil into the cooling
system, or other problems.

Para. 15-5).
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REFERENCE INFORMATION ENGINE COOLING

WARNING

Always use caution when approaching
a hot engine. Failure to do so may
result in serious burmns.

Look for excessive white exhaust smoke, steam leaks in the
engine compartment, and oil in the coolant. Other signs include
excess condensation in the exhaust system, or white joints in the
exhaust system. You can also feel the coolant hoses to see if they
have high pressure caused by ieaking combustion gasses. Also, if
the glow piugs tum off very quickly after starting the engine, or if
the engine overheats, or has excessive coolant consumption, you
may have a head gasket problem.
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ENGINE COOLING DIAGNOSTIC FLOWCHART
FROM 6, Page 2-16

KNOWN INFO TEST OPTIONS

ENGINE FAN NOT INSPECT THE COOLING FAN. LOOK FOR
CRACKED OR
WORKING PROPERLY ARE THE FAN BLADES ALL BROKEN BLADES.
INTACT?
POSSIBLE PROBLEMS REASON FOR QUESTION
FAN OR SERPENTINE BELT A damaged fan does not cool
efficiently and could be dangerous to
. bystanders.
REPLACE
FAN BLADE.

KNOWN INFO TEST OPTIONS

FAN OK

POSSIBLE PROBLEMS

SERPENTINE BELT

KNOWN INFO

FAN OK
SERPENTINE BELT OK

POSSIBLE PROBLEMS

FAN CLUTCH

2-22

IS THE SERPENTINE BELT IN
GOOD CONDITION?

VISUAL INSPECTION OF
BELT TENSIONER
POSITION.

REASON FOR QUESTION

If belt tensioner has fully
retracted, belt is to be replaced
because it will not drive the water

pump properly.

REPLACE

(9

BELT.

TEST OPTIONS

WITH THE VEHICLE OFF,

TRY IT.
TRY TO TURN THE FAN
BY HAND. ARE YOU ABLE TO
‘TURN IT?
REASON FOR QUESTION

You should be able to turn the
fan by hand. If you can’t, the
fan clutch is bad.

REPLACE
FAN CLUTCH.



REFERENCE INFORMATION

sesssssssssnessnd  Replace fan blade| (para 3-80.1).

Replace serpentine bel{ (para. 3-81.2).

‘Replace fan clutch|(para. 3-80.1).

‘A NO answer to this question means
ithat you were not able to turn the
ffan by hand.

TB 9-2320-335-13&P

ENGINE COOLING

2-23/(2-24 blank)
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Section IV. BRAKE SYSTEM TESTS

These brake system tests may be run any time you think you have a braking problem or if you were sent

here by another test chain. Just follow the path, answering the questions. Additional information and notes
are given on the facing page when necessary.

Fold-out page FP-3 found in appendix F may be left open for reference while testing.
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BRAKE SYSTEM

KNOWN INFO

PARKING BRAKES OK

POSSIBLE PROBLEMS

DIAGNOSTIC FLOWCHART

TEST OPTIONS

IS THE FLUID IN THE MASTER VISUAL
CYLINDER FREE OF
CONTAMINATION AND FILLED
TO THE PROPER LEVEL?
REASON FOR QUESTION

Contaminants in fiuid or low

asg\éfgusg 255%%1 ﬂuid.level decregse; b@king
efficiency, resulting in little or
FILL/FLUSH no braking action.
SYSTEM WITH CLEAN
BRAKE FLUID.
KNOWN INFO TEST OPTIONS
1. VISUA
PARKING BRAKE OK IS THE MASTER CYLINDER SUAL
FLUID CLEAN AND FULL
WORKING PROPERLY AND 2. FOLLOW TEST PROCEDURE
FREE OF LEAKS? AT THE RIGHT.
POSSIBLE PROBLEMS REASON FOR QUESTION
A leaky or malfunctioning

BRAKE COMPONENTS master cylinder cannot
HYDRAULIC produce sufficient braking

COMPONENTS forces to safely stop the
MECHANICAL REPLACE vehicle.

COMPONENTS MASTER

CYLINDER.
KNOWN INFO TEST OPTIONS

PARKING BRAKE OK
MASTER CYLINDER OK

POSSIBLE PROBLEMS

BRAKE COMPONENTS

HYDRO-BOOSTER

MECHANICAL
COMPONENTS

2-26

GO TO B4,
Page 2-28

VISUAL CHECK FOR LEAKS,
DAMAGE, BINDING, KINKING,
ETC.

ARE THE BRAKE LINES,
HYDRAULIC LINES, AND
CALIPER PISTON SEALS FREE
OF EVIDENCE OF LEAKING

AND STRUCTURAL DAMAGE?

REASON FOR QUESTION
It the braking system is losing fluid,
stopping distances will increase
until the brakes fail due to lack
of fiuid and fiuid pressure.

REPLACE
LEAKING LINES

AND SEALS.
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REFERENCE INFORMATION BRAKE SYSTEM

MASTER
CYLINDER
RESERVOIR

Flush and bleed the brake system
(para. 7-2.1).

MASTER
CYLINDER
RESERVOIR

Master cylinder test procedure:

1. With the engine off, pump the brake pedal
six or seven times, or until the pedal
becomes noticeably stiffer and harder to
depress.

2. Press hard on the brake pedal. If the pedal
keeps going down to the floor, either the
master cylinder is bad or there is a leak in
the hydraulic system.

Replace master cylinder [para_7-5.1). O
PISTON SEAL S

PISTON ~

(S/N 299999 AND BELOW)  DUST BOOT

HARD
BRAKE LINE

Check the individual lines going to each brake.
Check the supply and return lines to the
hydro-booster unit. Replace brake line
[para. 7-7.9).

NOTE
Brake hydraulic system must be bled of air
whenever hydraulic lines are broken.

Bleed service brake [para. 7-2.9).

CALIPER

(S/N 300000 AND ABOVE)
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BRAKE SYSTEM

KNOWN INFO

PARKING BRAKE OK
MASTER CYLINDER OK
NO VISIBLE LEAKS

DIAGNOSTIC FLOWCHART

FROM B3,
Page 2-26

ARE THE BRAKE PADS FREE
FROM CONTAMINATION, DIRT,
DISTORTION, AND EXCESSIVE
WEAR?

TEST OPTIONS
VISUAL

POSSIBLE PROBLEMS

ROTORS BINDING
CALIPERS BINDING
PROPORTIONING VALVE
HYDRO-BOOSTER
MECHANICAL
COMPONENTS

2-28

GO TO B7,
Page 2-30

POSSIBLE PROBLEMS REASON FOR QUESTION
Dirty, bent, or thin brake pads
BRAKE PADS could cause problems such as
ggﬁgsgs noisy brakes, erratic braking, or
i ! .
PROPORTIONING VALVE PLACE PADS N excessive pedal pressure
HYDRO-BOOSTER @
MECHANICAL PAIRS (FRONT OR
COMPONENTS @ REAR).
KNOWN INFO | B5 | TEST OPTIONS
VISUAL
P’;g';‘gg gjﬁgg&KOK ARE THE FOUR SERVICE BRAKE
e e e ROTORS FREE FROM HEAVY
SCORING, EXCESSIVE WEAR,
WARPING, HEAT-SPOTTING,
GLAZING, AND CHIPPING? REASON FOR QUESTION
POSSIBLE PROBLEMS Damaged rotors reduce
ROTORS braking ability and speed up
CALIPERS brake failure due to
PROPORTIONING VALVE excessive heat buildup.
HYDRO-BOOSTER
MECHANICAL @ RE:;?.SESBAD
COMPONENTS .
KNOWN INFO TEST OPTIONS
TRY TO ROTATE ROTORS WHILE
P
ASTER L 0K DO THE FOUR SERVICE BRAKE | WHEELS ARE RAISED.
BRAKE PADS OK ROTORS ROTATE FREELY?

REASON FOR QUESTION

Sticky rotors can cause
erratic braking behavior.

SEE NOTE
AT RIGHT.
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REFERENCE INFORMATION BRAKE SYSTEM

Replace brake pads|(para. 7-3.1).

The minimum brake pad thickness is
3/16 in. (4.8 mm).

Replace service brake rotor(s)
(para. 7-12.9). HARD
BRAKE LINE

BRAKE PADS

CALIPER

The only way the rotors can be sticking is if
the calipers are not releasing fully. (S/N 300000 AND ABOVE)

Remove calipers. clean and lubricate guide
pins with grease.

Replace and clean brake caliper

[Para_7-4.1).

NOTE

When parking brake handle is pulled the
parking brake is applied to the left and right
rear brake service rotors.
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BRAKE SYSTEM

KNOWN INFO

FROM BS,
Page 2-28

PARKING BRAKE OK
MASTER CYLINDER OK
BRAKE PADS OK
ROTORS OK

CALIPERS OK

DOES THE PROPORTIONING
VALVE WORK PROPERLY?

POSSIBLE PROBLEMS

PROPORTIONING VALVE

HYDRO-BOOSTER

MECHANICAL
COMPONENTS

REPLACE

(%)

PROPORTIONING

KNOWN INFO

PARKING BRAKE OK

MASTER CYLINDER OK

BRAKE PADS OK

ROTORS OK

CALIPERS OK

PROPORTIONING VALVE
OK

POSSIBLE PROBLEMS

HYDRO-BOOSTER
MECHANICAL
COMPONENTS

KNOWN INFO

PARKING BRAKE OK
MOST BRAKE SYSTEM
COMPONENTS OK

POSSIBLE PROBLEMS

PEDAL RETURN SPRING
PEDAL BUSHING
FRONT TOE-IN

REAR TOE-OUT

2-30

VALVE.

<,

IS THE HYDRO-BOOSTER
WORKING PROPERLY?

@ GP TO C1
Page 2-48.

<> '
| B9 |

LOOK AT THE BRAKE PEDAL.
DOES IT MOVE THROUGH ITS
FULL OPERATING RANGE?

REPAIR/REPLACE
WORN PARTS.

GO TO
STEERING,
Page2-33

DIAGNOSTIC FLOWCHART

TEST OPTIONS

SEE TEST EXPLANATION AT
RIGHT.

REASON FOR QUESTION
This valve regulates the flow of
hydraulic fiuid. If it's broken, the
brakes may behave erratically.

TEST OPTIONS

SEE INSTRUCTIONS AT RIGHT.

REASON FOR QUESTION

The hydro-booster is an integrai
part of the braking system.

TEST OPTIONS

VISUAL INSPECTION -
SPECIFICALLY CHECK PEDAL
RETURN SPRING AND
BUSHING.

REASON FOR QUESTION

A brake pedal that doesn't
retum to its normal position
could cause the brakes to drag.
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REFERENCE INFORMATION BRAKE SYSTEM

HYDRO-BOOSTER

Test for faulty proportioning valve:

Drive the vehicle and have an assistant
observe during the performance of this test.

With vehicle at curb weight, decelerate vehicle
from 45 to 40 mph (72 to 69 kph) on dry
concrete road and apply sufficient pressure to
lock up front brakes. If rear brakes lock up
before front brakes, the proportioning valve
should be replaced.

(S/N 299999 AND BELOW)

HYDRO-BOOSTER

Replace proportioning valve
(TM 9-2320-387-24-1).

(S/N 300000 AND ABOVE)

Method for checking hydro-booster:

. BRAKE PEDAL
Depress brake pedal several items to . RETURN SPRING
exhaust accumulator pedal. Depress brake \”)\/\

pedal and start engine. Brake pedal should ’ )

fall, then push back against operator’s foot.
Replace hydro-booster (TM 9-2320-387-24-1).

NYLON
BRAKE PEDAL

_ BUSHING
Replace service brake pedal

(TM 9-2320-387-24-1).

The steering tests will check for suspension
problems that will affect braking.

2-31/(2-32 blank)






TB 9-2320-335-13&P

Section V. ELECTRONIC SPEEDOMETER SYSTEM TESTS

These electronic speedometer system tests may be run any time you think you have an electronic
speedometer problem or if you were sent here by another test chain. Just follow the path and answer the
questions. Additional information and notes are given on the facing page when necessary.

Fold-out page FP-9 in appendix F contains a schematic of the electronic speedometer. This page may be left
open for reference while testing.
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ELECTRONIC SPEEDOMETER SYSTEM

KNOWN INFO

1

DIAGNOSTIC FLOWCHART

SPEEDOMETER
INOPERATIVE

OTHER GAUGES
OPERATE NORMALLY

POSSIBLE PROBLEMS

OPEN

SHORT

SPEEDOMETER

SENDER GENERATOR

SPEEDOMETER
DRIVEN GEAR

IS BATTERY VOLTAGE DISPLAYED ON
MULTIMETER?

TEST OPTIONS
MULTIMETER

REPLACE
SPEEDOMETER
WIRING HARNESS
(Para. 4-18.1)

KNOWN INFO

2

REASON FOR QUESTION

No voltage at terminal indicates
an open in the speedometer
wiring harness.

SPEEDOMETER
INOPERATIVE
OTHER GAUGES
OPERATE NORMALLY
SPEEDOMETER
HAS POWER

POSSIBLE PROBLEMS

OPEN

SHORT

SPEEDOMETER

SENDER GENERATOR

SPEEDOMETER
DRIVEN GEAR

2-34

IS BATTERY VOLTAGE DISPLAYED
ON MULTIMETER?

TEST OPTIONS
MULTIMETER

REPLACE
SPEEDOMETER
WIRING HARNESS
(Para. 4-18.1)

GO TO 3,
Page 2-58

REASON FOR QUESTION

No voltage displayed on
multimeter indicates an open
ground in the speedometer
wiring harness.
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Remove instrument cluster from

instrument panel (para. 4-14.9).

BATTERY VOLTAGE
MULTIMETER

CKT 44A 1. Set the multimeter to DC scale of at least

40 volts.

2. Connect red lead to speedometer harness
pin A and the black lead to good ground.

CxT Sex 3. Turn rotary switch to run position.

BATTERY VOLTAGE

CKT 44A MULTIMETER

Connect the red lead to the speedometer
harness terminal A and the black lead to
terminal D.
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ELECTRONIC SPEEDOMETER SYSTEM

KNOWN INFO

3

FROM 2
Page 2-56

DIAGNOSTIC FLOWCHART

SPEEDOMETER
INOPERATIVE
OTHER GAUGES
OPERATE NORMALLY
SPEEDOMETER
HAS POWER
SPEEDOMETER HAS
GROUND

DOES SENDER GENERATOR CIRCUIT HAVE
CONTINUITY?

TEST OPTIONS
MULTIMETER

POSSIBLE PROBLEMS

OPEN

SHORT

SPEEDOMETER

SENDER GENERATOR

SPEEDOMETER
DRIVEN GEAR

KNOWN INFO

4

REPLACE
SENDER GENERATOR
(Para. 5-17.1)
or REPLACE
SPEEDOMETER WIRING
HARNESS

REASON FOR QUESTION

No resistance indicates an open
wiring harness or sender
generator.

High resistance indicates a short.

Less than 5 ohms indicates
continuity.

(Para. 4-18.1).

SPEEDOMETER
INOPERATIVE
OTHER GAUGES
OPERATE NORMALLY
SPEEDOMETER
HAS POWER
SPEEDOMETER HAS
GROUND
NO OPEN CIRCUIT

ARE SPEEDOMETER DRIVE GEARS GOOD?

TEST OPTIONS
VISUAL

POSSIBLE PROBLEMS

SPEEDOMETER
SPEEDOMETER
DRIVEN GEAR

REPLACE
SPEEDOMETER

REASON FOR QUESTION

Stripped or broken speedometer
driven gear will cause sender
generator to be inoperative.

DRIVEN GEAR
(Para. 5-17.2).

REPLACE

SPEEDOMETER
(Para. 4-17.1).
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ELECTRONIC SPEEDOMETER SYSTEM

RESISTANCE AND
CONTINUITY
1. Turn rotary switch to the OFF position.
2. Set multimeter to ohm scale of
approximately 1,000 ohms.
3. Connect multimeter leads to speedometer
harness terminal B and C.
Remove and inspect speedometer driven gear
(Para. 5-17.2).
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Section VI. STEERING SYSTEM TESTS

These steering system test may be run any time you have a steering problem or if you were sent here by
another test chain. Just follow the path, answering the questions. Additional information and notes are given
on the facing page when necessary.

The fold-out page shows the location of the major components of the steering in case you are not familiar
with them. These parts are shown in a schematic manner. lllustrations of the actual components are given
whenever applicable on the reference pages of the diagnostics.

Fold-out FP-5 in Appendix F may be left open for reference while testing. The functional flow diagram shows
the mechanical and hydraulic parts of the system and how they interact. Even if the hydraulic system fails,
you will still be able to steer the vehicle, although it will require more effort.
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STEERING SYSTEM @ DIAGNOSTIC FLOWCHART
KNOWN INFO ® TEST OPTIONS

NOTHING DRIVE VEHICLE AND MAKE
DOES THE VEHICLE STEER SEVERAL STOPS AT MODERATE
STRAIGHT WHILE BRAKING SPEEDS FROM FORWARD AND
(WHILE GOING FORWARDS REVERSE DIRECTIONS.
AND BACKWARDS)?

POSSIBLE PROBLEMS REASON FOR QUESTION
If vehicle pulis to one side
sgyvgz gigg;::g PUMP or other while braking, the
COMPONENTS problem is likely to be in

STEERING LINKAGES the brake system.

S e ION (no) Page 2-25, RETURN IF

BRAKES NO FAULTS FOUND.

KNOWN INFO 2 TEST OPTIONS
TRY IT. THE VEHICLE SHOULD

BRAKING SYSTEM OK DOES THE VEHICLE STEER NOT WANDER, BUT TRACK
STRAIGHT WHILE DRIVING STRAIGHT WITH A MINIMUM
ON A LEVEL ROAD AT A OF STEERING EFFORT.
MODERATE SPEED?

POSSIBLE PROBLEMS

POWER STEERING PUMP
POWER STEERING
COMPONENTS
STEERING LINKAGES
SUSPENSION

KNOWN INFO

BRAKES OK
STRAIGHT LINE BEHAVIOR
OK

POSSIBLE PROBLEMS

POWER STEERING PUMP
POWER STEERING
COMPONENTS
STEERING LINKAGES
SUSPENSION

REASON FOR QUESTION

The vehicle should travel
in a straight line with a
minimum of steering

correction.
c
Page 2-44
[ 3 | TEST OPTIONS
DRIVE VEHICLE AND MAKE
DOES THE VEHICLE STEER TURNS,
NORMALLY DURING TURNS
(WITHOUT UNDUE EFFORT)?
REASON FOR QUESTION
Hard or noisy steering is usually
due to power steering system
failures.

@ GO TO B1,
Page 2-46

GO TO 4,
Page 2-42
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REFERENCE INFORMATION STEERING SYSTEM

WARNING

Make sure that the area where you conduct these tests is
free of natural and man-made obstructions. Failure to do
so may result in serious injury.

PRIOR TO PERFORMING THESE TESTS:
Visually inspect steering components:

1. Check all four tires and rims for wear, inflation, damage, or warping.
a. Adjust tire pressure (TM 9-2320-387-10).

b. Replace any unserviceable rims|(para. 8-4.1).

2. Check steering linkage for damage.

a. Replace any damaged stering linkage components| (para. 8-20.1}.
b. Lubricate steering linkage (TM 9-2320-387-10).

3. Check power steering fluid for contamination and level (TM 9-2320-387-10).
a. Drain and replace any fluid that appears black and smells burnt.
b. Bleed air from system where fluid appears milky white

(TM 9-2320-387-24-1).

4. Check serpentine drivebelt for fraying, cracks, or damage.

Replace damaged serpentine drivebelt (TM 9-2320-387-24-1).

While travelling at a moderate speed (20 mph (32 kph)), apply the
brakes while applying minimal pressure to the steering wheel. If pull to
one side or the other occurs, make a note of the speed and on what
side of the vehicle it occurs. Repeat this procedure for different
speeds and braking forces. If the vehicle seems to steer straight while
braking, there probably isn't a problem with the brakes (at least not
one that affects the steering). If the braking action feels strange in any
way, the brake diagnostics should be run to assure vehicle safety. This
test will usually reveal problems with frozen brake calipers.

If the wheels are out of alignment or if the tires are wom unevenly, vehicle
may wander.

Symptoms of bad steering characteristics include hard steering, excesssive
play in steering, a momentary increase in steering effort when tuming wheel
quickly, and jerking of the steering whee! when tuming.
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STEERING SYSTEM

FROM 3,
Page 2-40

KNOWN INFO

BRAKES OK

STRAIGHT LINE
BEHAVIOR OK

POWER STEERING
SYSTEM OK

POSSIBLE PROBLEMS

SUSPENSION

2-42

IS THE VEHICLE FREE FROM
RATTLING NOISES AND
STRANGE VIBRATIONS
WHEN TURNING OR GOING
OVER ROUGH TERRAIN?

GO TO C1,
Page 2-54

YES

DIAGNOSTIC FLOWCHART

TEST OPTIONS

TEST DRIVE - LISTEN AND FEEL
FOR VIBRATION AND OTHER
NOISE.

REASON FOR QUESTION

If there was no noise on
smooth ground and there is
now, there is probably a
problem with the suspension.
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REFERENCE INFORMATION STEERING SYSTEM

Drive the vehicle until the tires warm up. If the
condition goes away, it was probably caused
by a burst lube pack or a fiat spot on a tire.
-Both of these conditions are OK since the
vehicle will operate normally after the tires
warm up.
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STEERING SYSTEM FROAM 2, DIAGNOSTIC FLOWCHART
Page 2-40
KNOWN INFO TEST OPTIONS
VEHICLE EXHIBITS 1. CHECK THE TIRES FOR
POOR STRAIGHT LINE ARE THE TIRES AND WHEELS PROPER INFLATION AND FOR
STEERING OK?

POSSIBLE PROBLEMS

TIRES
ALIGNMENT
SUSPENSION

UNEVEN OR EXCESSIVE WEAR.
2. CHECK THE WHEELS FOR
LARGE DENTS OR WARPAGE.

REASON FOR QUESTION

You can't expect the vehicle to
steer OK if the tires are not good.

REPAIR OR
REPLACE
AS NEEDED.

KNOWN INFO

WHEELS AND TIRES OK

POSSIBLE PROBLEMS

FRONT AND REAR
WHEEL ALIGNMENT
SUSPENSION

TEST OPTIONS
MEASURE TOE-IN.

DO THE FRONT WHEELS HAVE
THE PROPER AMOUNT OF
TOE-IN?

REASON FOR QUESTION
Poorly adjusted toe-in could
have an effect on directional
stability.

ADJUST TOE-IN.

YES

KNOWN INFO

WHEELS AND TIRES OK
FRONT ALIGNMENT OK

POSSIBLE PROBLEMS

SUSPENSION
REAR ALIGNMENT

2-44

GO TO C1,
Page 2-54

TEST OPTIONS
MEASURE TOE-OUT.

DO THE REAR WHEELS HAVE
THE PROPER AMOUNT OF
TOE-OUT?

REASON FOR QUESTION
Poorly adjusted toe-out could
have an effect on directional
stability.

ADJUST TOE-OUT.
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REFERENCE INFORMATION STEERING SYSTEM

Uneven tire wear can be caused by improper inflation,
suspension misalignment or damage, hard service, or
wheel imbalance. For wheel and tire replacement and
" maintenance procedures, refer to TM 9-2320-387-24-1.

For instructions on adjusting front wheel toe-in,
refer to TM 9-2320-387-24-1.

For instructions on adjusting rear wheel toe-in,
refer to TM 9-2320-387-24-1. Part C will test out the
suspension parts to see if they are OK.
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STEERING SYSTEM DIAGNOSTIC FLOWCHART
KNOWN INFO TEST OPTIONS
STRAIGHT LINE LOOK AT BELT TENSIONER
IS THE SERPENTINE BELT IN
pohAVIOR OK GOOD CONDITION? POSITION.
HARD STEERING
POSSIBLE PROBLEMS REASON FOR QUESTION

POWER STEERING PUMP

POWER STEERING
COMPONENTS

SUSPENSION

KNOWN INFO

WHEELS AND TIRES OK
BRAKES OK

HARD STEERING
SERPENTINE BELT OK

POSSIBLE PROBLEMS

POWER STEERING PUMP

POWER STEERING
COMPONENTS

SUSPENSION

If beit tensioner has fully retracted,
the power steering unit will not
work property.

ADJUST OR

REPLACE BELTS.

TEST OPTIONS

CHECK THE CAP/DIPSTICK
FOR PROPER FLUID LEVEL.

IS THE FLUID LEVEL NORMAL IN THE
POWER STEERING RESERVOIR?

REASON FOR QUESTION
Low fluid level may cause
power steering pump to
work improperty.

ADD FLUID AND

BLEED SYSTEM.

KNOWN INFO

WHEELS AND TIRES OK
BRAKES OK

HARD STEERING
SERPENTINE BELT OK
FLUID LEVEL OK

POSSIBLE PROBLEMS

POWER STEERING PUMP

POWER STEERING
COMPONENTS

SUSPENSION
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GO TO C1,
Page 2-54

TEST OPTIONS
CHECK THEM.

ARE THE POWER STEERING
PUMP, PULLEY, AND BRACKET
FIRMLY ATTACHED AND IN

GOOD WORKING ORDER?

REASON FOR QUESTION
Loose or broken power steering
components could cause power
steering assist to work improperly.

REPAIR/REPLACE
POWER STEERING

COMPONENTS.



REFERENCE INFORMATION

Check serpentine belt tensioner position.

CAUTION
Do not overfill hydraulic fluid.

See TM 9-2320-387-10 for fluid replacement procedure.

For bleeding procedure, refer to (TM 9-2320-387-24-1).

Low fluid level could indicate a problem elsewhere in
the system; either leaking hydraulic lines or a leaking
or damaged power steering pump. If adding fluid
seems to cure the problem, you should probably run
the rest of the tests to make sure there aren't any
other problems.

CAUTION

Serpentine belt failure (abnormal wear or belt
dislodgement) can be caused by misalignment of
pulleys, improper installation, or foreign objects
introduced into belt path. Inspect water pump pulley
for proper installation and ease of rotation. Any
wobble or misalignment will cause belt failure. Refer
to (TM 9-2320-387-24-1) for pulley alignment
procedures. A loose pump, pulley, or bracket could
cause excess noise, slipping belt, or other
malfunctions. For appropriate repair or replacement
procedures, refer to (TM 9-2320-387-24-1).

TB 9-2320-335-13&P

STEERING SYSTEM
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STEERING SYSTEM DIAGNOSTIC FLOWCHART

FROM B3,
Page 2-46
KNOWN INFO | B4 I TEST OPTIONS
WHEELS AND TIREs ok | | ARE THE COMPONENTS LISTED AT | VISUA
BRAKES OK THE RIGHT CLEAN, TIGHT, AND FREE
HARD STEERING OF EVIDENCE OF LEAKING FLUID?
SERPENTINE BELT,
FLUID OK
PUMP, PULLEY,
BRACKET LOOK OK REASON FOR QUESTION

Leaking fluid from the hydraulic
hoses could indicate a bad hose or
a bad component.

POSSIBLE PROBLEMS

REPLACE
DEFECTIVE
HOSES.

LEAKS
HYDRAULIC SYSTEM
POWER STEERING

COOLER
YES
KNOWN INFO B5 | TEST OPTIONS

WHEELS AND TIRES OK THE NEXT TWO QUESTIONS DON'T 1. THIS TEST CHAIN.
BRAKES OK HAVE A NO PATH. 2. POWER STEERING ANALYZER
HARD STEERING REMEMBER THE ANSWERS UNTIL (SEE PROCEDURE AT RIGHT

SERPENTINE BELT REGARDING USE).

’ THE END OF THE TEST CHAIN.

FLUID OK
PUMP, PULLEY,

BRAGKET LOOK OK REASON FOR QUESTION

You can’t determine what is wrong
POSSIBLE PROBLEMS in the hydraulics until you test
everything.

POWER STEERING
HYDRAULICS
HYDRO-BOOSTER
STEERING GEAR
POWER STEERING

COOLER

GO TO Bs6,
Page 2-52
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REFERENCE INFORMATION STEERING SYSTEM

Check hydraulic hoses, power steering pump, power steering cooler, hydro-booster unit, and steering gear.
See hose replacement procedures (refer fo_para. 8-24.P). Check power steering cooler for bent fins or any
other airflow restrictions. Straighten fins or replace power steering cooler (refer to para. 3-8.7) if damaged
beyond repair.

1.

~

1.

12.

13.
14.

15.

16.

17.

. Connect adapter and quick-disconnect to

. Connect hose from valve on power steering

. Connect hose from gauge side of

. Connect STE/ICE-R to vehicle diagnostic

. Open analyzer valve to full open position.
. Start engine (refer to TM 9-2320-387-10).
. Remove power steering reservoir cap and

POWER
With engine off, disconnect pressure hose STEERING
from hydro-boost and connect tube and GAUGE ANALYZER  HOSE
quick-disconnect to hydro-boost. HOSE (VALVE
NOTE (GAUGE SIDE)

Have drainage container ready to catch
fluid.

pressure hose.

analyzer to tube and quick-disconnect on
hydro-boost.

power steering analyzer to adapter and
quick-disconnect on pressure hose.

connector and set for measuring RPM

(refer to TM 9-2320-387-24-1).
ADAPTER/QUICK-

DISCONNECT

HYDRO-
BOOST

turn steering wheel all the way left, hold in
place for 3 seconds, then repeat process with
steering wheel all the way right. This
releases air from the system.

PRESSURE HOSE

. Return steering wheel to center position and shut engine off (refer to TM 9-2320-387-24-1).
. Check and add power steering fluid to reach FULL COLD level in reservoir

(refer to TM 9-2320-387-10).

Start engine (Refer to TM 9-2320-387-10) and allow engine to idle and reach operating temperature of
190° F to 230° F.

Check for proper engine idle speeds and adjust if necessary (refer to TM 9-2320-387-24-1).
6.5L engine 700+25 RPM

Ensure analyzer valve is in full open position and engine is at proper idle speed.

Initial pressure should be 250-400 psi and a flow of 4.00 gpm. If these specifications aren't present,
check installation of analyzer and check power steering system (Refer to TM 9-2320-387-10).

With power steering system working properly, partially close analyzer valve until pressure reaches
700 psi. If flow rate varies more than 1 gpm from the initial reading, replace power steering pump
(TM 9-2320-387-24-1).

CAUTION

Do not leave analyzer valve fully closed for more than 3 seconds. Severe damage may
occur to power steering pump.

With engine at idle, close and open analyzer valve three times, recording pressure each time.
All readings should be 1600 psi or higher, if pressure is lower, replace power steering pump
(TM 9-2320-387-24-1).

With analyzer valve in the open position, increase engine rpm to 1500 and record fluid flow. If fluid flow
varies more than 1 gpm from initial reading, replace power steering pump (TM 9-2320-387-24-1).
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REFERENCE INFORMATION STEERING SYSTEM

18. With engine at idle, turn steering wheel all the way left, hold in place for 1-3 seconds, then repeat

19.

20.
21.
22.

23.

2-50/(2-51 blank)

process with steering wheel all the way right and record flow rates. If flow rate does not drop to
1 gpm or less, replace steering gearbox (refer to[para. 8-20.1).

With engine at idle, turn wheels slightly left and right and release quickly. If pressure does not increase
and snap back within 2 seconds, check steering shaft and column for binding and repeat step 9.
If pressure still does not increase and snap back, replace steering gearbox (refer to[para. 8-20.7).

With engine at idle, push brake pedal down and hold. Record pressure. If pressure varies more than
100 psi from step 16, replace hydro-boost (refer to TM 9-2320-387-24-1).

With engine at idle, push brake pedal down and release quickly. If pressure does not increase and
snap back within 2 seconds, replace hydro-boost (refer to TM 9-2320-387-24-1).

Shut off engine. Remove power steering analyzer and restore power steering system to original
configuration.

Bleed power steering system (refer to TM 9-2320-387-24-1).
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STEERING SYSTEM

KNOWN INFO

HARD OR ABNORMAL
STEERING

POSSIBLE PROBLEMS

POWER STEERING PUMP
‘POWER STEERING GEAR
HYDRO-BOOSTER

KNOWN INFO

HARD OR ABNORMAL
STEERING

POSSIBLE PROBLEMS

POWER STEERING PUMP
POWER STEERING GEAR
HYDRO-BOOSTER

DIAGNOSTIC FLOWCHART
Page 2-48
TEST OPTIONS
IS THE HYDRO-BOOSTER SEE PROCEDURES AT RIGHT.
WORKING PROPERLY?
REASON FOR QUESTION
The hydro-booster will affect the
operation of the steering system.
REMEMBER

FOR END OF
TEST.

TEST OPTIONS

TURN STEERING WHEEL TRYIT.

SLIGHTLY TO LEFT OR RIGHT

AND RELEASE WHEEL QUICKLY.

THE STEERING WHEEL SHOULD

CENTER ITSELF. DOES THIS PSP ———

HAPPEN?

The steering gear is working
propery if this happens.

REMEMBER
FOR END OF
TEST.

KNOWN INFO

HARD OR ABNORMAL
STEERING

POSSIBLE PROBLEMS

POWER STEERING PUMP
POWER STEERING GEAR
HYDRO-BOOSTER

2-52

LOOK AT THE CHART TO THE
RIGHT TO DETERMINE WHAT IS
WRONG AND REPAIR IT AS

DIRECTED.




REFERENCE INFORMATION

Method for checking hydro-booster: Depress brake pedal several imes to
exhaust accumulator. Depress brake pedal and start engine. Brake pedal

" should fali and then push back against operator's foot.

To diagnose the second and third cases to one item, itis necessary
to have a power steering analyzer. Additionally, for all cases, check

ANSWERS TO QUESTION: COMPONENT
B6 B7 TO REPLACE
NO NO POWER STEERING PUMP
NO YES SEE NOTE BELOW
YES NO SEE NOTE BELOW
NO YES HYDRO-BOOSTER
YES NO STEERING GEAR
YES YES NO FAULTS

NOTE

the hoses for the particular part to make sure they are OK,

TB 9-2320-335-13&P

STEERING SYSTEM
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STEERING SYSTEM DIAGNOSTIC FLOWCHART
OR A3, Page 2-44
KNOWN INFO TEST OPTIONS
H VISUAL INSPECTION - LOOK
s ok s OK CHECK THE TIE ROD ENDS, FOR BENT PARTS. LOOSE
S LIGNMENT OK CENTER LINK PITMAN ARM AND | MOUNTINGS AND BAD

POSSIBLE PROBLEMS

STEERING COMPONENTS
SUSPENSION
COMPONENTS

KNOWN INFO

WHEELS AND TIRES OK
BRAKES OK
STEERING LINKAGES OK

POSSIBLE PROBLEMS

SERPENTINE BELT &
PULLEY

CAPSCREWS

SUSPENSION
COMPONENTS

IDLER ARM, AND ALL OF THE
MOUNTING HARDWARE FOR

BUSHINGS.

THESE PARTS. ARE THEY ALL
OK?

REASON FOR QUESTION

These are the parts that tum the
front wheels in response to the
steering whee! movements.

@ REPLACE AS
NEEDED.

YES

CHECK POWER STEERING
DRIVEBELT PULLEY FOR
GROOVES AND SCORING, AND
MAKE SURE BELT TENSIONER
POSITION INDICATES

TEST OPTIONS

VISUAL INSPECTION OF
PULLEY AND BELT TENSIONER.

SERPENTINE BELT IS OK. ARE
THESE OK?

- REPLACE '
@ DAMAGED/WORN

REASON FOR QUESTION
A damaged pulley will ruin
the serpentine beit. A damaged
serpentine beit will slip, causing
the powaer steering to loose power
or fail.

BELT OR PULLEY.

KNOWN INFO

WHEELS AND TIRES OK
BRAKES OK
SERPENTINE BELT OK
STEERING LINKAGES OK

POSSIBLE PROBLEMS

BALL JOINTS

OTHER SUSPENSION
COMPONENTS

OTHER STEERING
COMPONENTS

2-54

GO TO C4,

A TEST OPTIONS

ARE THE BALL JOINTS OK
(NOT WORN)?

SEE PROCEDURE AT RIGHT.

REASON FOR QUESTION
Wom ball joints can result
in difficult or noisy steering.

REPLACE BALL
JOINTS.

Page 2-56
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REFERENCE INFORMATION STEERING SYSTEM

Check for looseness in idler arm and
‘pitman arm, refer to TM 9-2320-387-24-1.

For replacing center link, refer to
. For replacing tie rods,
refer to TM 9-2320-387-24-1.

For replacing the pulley, refer to TM 9-2320-387-24-1.

CAUTION

Do not loosen siotted nut to install cotter pin.
Loosening the nut may resuit in damage to the

equipment.
To check for proper operation of ball joints: L
(1) Chock rear wheels front and back. BALL JOINT ?-’é.
(2) Raise front wheels about two inches off the ground ‘r/-—-«)\ _/
and support on a jack stand. ‘é—
NOTE ok
If ball joint boot is ripped or torn, ball joint is unservicable. (e
(a) Lower ball joints. - N
(3) Mark a line across the head of the top bolt holding T 2 wo) o

the steering arm cover. Make sure the mark is
parallel to the lower control arm. g
(4) Put a prybar between the cover control arm and \ l

gear hub. / » 2

(5)  Set a 6-inch ruler upright between the lower control S | @

arm and the marked screw. X

(6) Push down the prybar to try to move the hub. >

(7)  Measure movement in the hub assembly. If = - v
movement is more than 1/8 inch (3 mm), replace o S X
lower ball joint (refer to TM 9-2320-387-24-1). ’ ‘ )
(b) Upper ball joints. S ( \ \

(8)  Visually inspect ball joint boot, and replace upper b\ “‘ _

)

B 5
£ o
F Y

!
8
\
Maddd wasls 1o ]
2

C

ball joint if boot is ripped or torn.

9) Grasp top of tire and attempt to move tire IN and
OUT. Observe upper control arm and gear hub where
upper ball joint is mounted. If lateral movement is
observed, upper ball joint may be worn.

(10) Replace upper ball joint if movement is 1/8 in.

(8 mm) or more (refer to TM 9-2320-387-24-1).
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STEERING SYSTEM FROM C3 DIAGNOSTIC FLOWCHART
Page 2-54,
KNOWN INFO m TEST OPTIONS
WHEELS AND TIRES OK VISUAL INSPECTION - LOOK FOR
BRAKES OK ARE THE CONTROL ARMS AND BROKEN OR WORN BUSHINGS
POWER STEERING THEIR BUSHINGS OK? AND BENT CONTROL ARMS.
SYSTEM OK ALSO CHECK MOUNTING
BALL JOINTS OK HARDWARE.
POSSIBLE PROBLEMS REASON FOR QUESTION
Wom control arms reduce
OTHER SUSPENSION steerability of the vehicle
COMPONENTS and reduce tire life.

OTHER STEERING
COMPONENTS @ REPLACE CONTROL
ARMS/BUSHINGS.

Qe
[ C5

KNOWN INFO TEST OPTIONS
SEE PROCEDURE AT RIGHT.
WHEELS AND TIRES OK ARE THE SHOCK ABSORBERS
BRAKES OK
POWER STEERING AND COIL SPRINGS
SYSTEM OK OPERATING EFFECTIVELY?
BALL JOINTS OK
CONTROL ARMS OK
REASON FOR QUESTION
POSSIBLE PROBLEMS Broken or fatigued shock
OTHER SUSPENSION absorbers and coils can
COMPONENTS lead to loss of steering
OTHER STEERING control on rough surfaces.
COMPONENTS @ REPLACE SHOCKS/
COIL SPRINGS.
KNOWN INFO TEST OPTIONS

VISUAL INSPECTION - CHECK
FOR EXCESSIVE WEAR,
UNSERVICEABLE BUSHINGS.

WHEELS, TIRES, BRAKES
OK

POWER STEERING
SYSTEM OK

BALL JOINTS, CONTROL
ARMS, SHOCKS/SPRINGS

ARE THE RADIUS RODS OK
(NOT WORN OUT)?

OK REASON FOR QUESTION
POSSIBLE PROBLEMS The radius rods serve to
keep the rear wheels pointed
OTHER SUSPENSION in the proper direction.
COMPONENTS
OTHER STEERING REPLACE
COMPONENTS RADIUS ROD.

GO TO C7,
Page 2-58
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REFERENCE INFORMATION STEERING SYSTEM

CONTROL ARM
BUSHING

UPPER
For upper and lower control arm and COIL SPRING CONTROL ARM
bushing replacement instructions, refer to

TM 9-2320-387-24-1.

CONTROL ARM

BUSHING — N\ ¢ X
\_/
SHOCK ABSORBER :
= X
LOWER \ ?

CONTROL ARM_

To test the shocks and springs, drive the vehicle
over a variety of terrain. If the vehicle continues
to bounce after hitting a bump, the shocks may
be worn. If the vehicle bottoms out on the
suspension, the shocks may be worn. If the
vehicle sags when loaded, the springs may be
worn. If the shock absorber bodies are not warm
after driving the vehicle, the shocks are no good.

For coil spring and shock absorber replacement
instructions, refer to TM 9-2320-387-24-1.

For instructions on rerplacing the radius rod,
refer to TM 9-2320-387-24-1.
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STEERING SYSTEM

FROM C6,
Page 2-56

KNOWN INFO

MOST STEERING AND
SUSPENSION PARTS
ARE OK

POSSIBLE PROBLEMS

STEERING SHAFTS
CAPSCREWS
STABILIZER BAR

KNOWN INFO

WHEELS, TIRES, BRAKES
OK

POWER STEERING
SYSTEM OK

SUSPENSION OK

MOST STEERING
COMPONENTS OK

POSSIBLE PROBLEMS

STABILIZER BAR
CAPSCREWS

KNOWN INFO

WHEELS, TIRES, BRAKES
OK

POWER STEERING
SYSTEM OK

BALL JOINTS OK

CONTROL ARMS OK

SHOCKS/SPRINGS OK

SERPENTINE BELT AND
PULLEY OK

POSSIBLE PROBLEMS

CAPSCREWS

2-58

DIAGNOSTIC FLOWCHART

C7 TEST OPTIONS

CHECK THE STEERING COLUMN
AND THE INTERMEDIATE
STEERING SHAFT. ARE THEY OK?

VISUAL INSPECTION - LOOK
FOR BROKEN HARDWARE AND
WORN SPLINES.

REASON FOR QUESTION
These parts carry the motion of

the steering wheel to the steering
gear.

@ REPLACE AS
NEEDED.

Qe

TEST OPTIONS
IS THE STABILIZER BAR OK VISUAL
(BAR AND BAR MOUNTS)?
«
REASON FOR QUESTION
If the bar is broken or loose,
the vehicle could be hard to
control at moderate to high
speeds during tums.
@ REPLACE
STABILIZER BAR.
TEST OPTIONS
ARE STEERING GEAR MOUNTING 1. VISUAL
CAPSCREWS ADEQUATELY TIGHT?
2. CHECK WITH TORQUE
THEY SHOULD BE TIGHTENED TO WRENCH.
160-195 FT-LB (217-264 N-M)
:ﬁ
REASON FOR QUESTION
If the capscrews get loose or
fall out, the steering gearbox
could move, causing serious
TIGHTEN problems with steering.
@ CAPSCREWS IF

NECESSARY,
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REFERENCE INFORMATION STEERING SYSTEM

NOTE

Inspect intermediate shaft U-joints for wear,
binding, or missing/damaged grease fittings.
Replace or lubricate as necessary. Refer to
TM 9-2320-387-24-1 for replacement and

TM 9-2320-387-10, for lubrication instructions.

Replace the steering column and intermediate
shaft (TM 9-2320-387-24-1).

Replace the stabilizer bar
(TM 9-2320-387-24-1).

If you still have a problem, rerun the test
chain to make sure you didn’t miss anything.
If you didn’t go down the A chain, you may
want to run those tests in order to check out
the hydraulic parts of the steering system.
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STEERING SYSTEM

KNOWN INFO

|C10|

OK
POWER STEERING
SYSTEM OK
BALL JOINTS OK
CONTROL ARMS OK
SHOCKS/SPRINGS OK
SERPENTINE BELT &
PULLEY OK
CAPSCREWS OK

WHEELS, TIRES, BRAKES

FROM C-9,
Page 2-58

DIAGNOSTIC FLOWCHART

TEST OPTIONS

MOVEMENT?

WITH VEHICLE STARTED, TURN
STEERING WHEEL LEFT AND RIGHT
AND OBSERVE STEERING GEAR
MOUNTING AREA. IS THERE ANY

1. VISUAL

2. REMOVE STEERING GEAR
(PARA. 8-20.1) AND INSPECT
FOR CRACKS.

REASON FOR QUESTION

If cracks are present in the welds or
inner/outer frame rails, the steering
gear could move, causing serious

POSSIBLE PROBLEMS

CRACKS AT BOSS
WELDS OR
INNER/OUTER FRAME
RAILS

(o)
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NOTIFY
GENERAL SUPPORT
MAINTENANCE.

()

problems with steering.

NO FAULTS
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CHAPTER 3
ENGINE SYSTEMS (UNIT) MAINTENANCE

The following procedures provide you with the instructions you will need to maintain or replace any of
the components associated with the engine that are specific to your REV vehicle.
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3-7.1. ENGINE OIL COOLER SUPPLY AND RETURN LINES MAINTENANCE
(SERIAL NUMBERS 300000 AND ABOVE)

This task covers:
a. Removal c. Installation

b. Inspection

INITIAL SETUP:
Tools Manual References
General mechanic’s tool kit: TM 9-2320-387-10
automotive (Appendix B, Item 1) TM 9-2320-387-24-1
Maintenance and repair shop equipment: TB 9-2320-335-13&P, Appendix E

automotive (Appendix B, Item 2) Equipment Condition

Materials/Parts ¢ Engine left splash shield removed [para. 10-23.1).
Two lockwashers (Appendix A, Item 144) * Oil filter removed (TM 9-2320-387-24-1).
Two locknuts (Appendix A, Item 77)
Three tiedown straps (Appendix A, Item 323)

General Safety Instructions

Lockwasher (Appendix A, Item 145) Do not drain oil when engine is hot.
Maintenance Level
Unit
WARNING
Do not drain oil when engine is hot. Severe injury to personnel
may occur.
CAUTION

Cover or plug all open lines and connections immediately after
disconnection to prevent contamination. Remove all plugs prior to
connection.

NOTE

¢ Replacement procedures for engine oil cooler supply and return
lines are basically the same. This procedure covers the supply line.

e Mark line connectors for installation.

a. Removal

NOTE
Have drainage container ready to catch oil.
1. Disconnect supply line connector (12) from adapter (11) and allow oil to drain.
2. Disconnect supply line connector (29) from oil cooler port (30).

3. Remove locknut (25), lockwashers (26), capscrew (1), oil and power steering lines bracket (3), and
washers (2) and (27) from airlift bracket (4). Discard locknut (25) and lockwasher (26).

4. Remove capscrew (20), lockwasher (21), washer (22), and oil lines bracket (23) from steering gear
case (24). Discard lockwasher (21).

5. Remove capscrew (14), two clamps (15) and (16), and oil line (13) from engine mount bracket (17).

6. Remove locknut (9), washer (8), capscrew (19), lockwasher (18), two clamps (6) and (7), and
oil line (13) from oil lines bracket (23). Discard locknut (9) and lockwasher (18).

7. Remove three tiedown straps (5), (10), and (28) from engine oil and power steering lines.

b. Inspection

Inspect adapter (11) and oil cooler port (30) for damaged threads or cracks. If damaged, replace.
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3-7.1. ENGINE OIL COOLER SUPPLY AND RETURN LINES MAINTENANCE
(SERIAL NUMBERS 300000 AND ABOVE) (Cont'd)

c. Installation

NOTE

Use of a longer capscrew may be necessary for installation of oil
lines bracket.

1. Install three tiedown straps (5), (10), and (28) on engine oil and power steering lines.

2. Install oil line (13) on oil lines bracket (23) with two clamps (6) and (7), lockwasher (18),
capscrew (19), washer (8), and locknut (9). Tighten locknut (9) to 6 1b-ft (8 Nem).

3. Install oil line (13) on engine mount bracket (17) with two clamps (15) and (16) and capscrew (14).

4. Install oil lines bracket (23) on steering gear case (24) with capscrew (20), lockwasher (21), and
washer (22).

5. Install oil and power steering lines bracket (3) on airlift bracket (4) with capscrew (1), washers (2)
and (27), lockwasher (26), and locknut (25).

6. Connect supply line connector (29) to oil cooler port (30).
7. Connect supply line connector (12) to adapter (11).

12

13

FOLLOW-ON TASKS: e Install oil filter (TM 9-2320-387-24-1).
¢ Install engine left splash shield [para. 10-23.1).
e Fill oil to proper level (TM 9-2320-387-10).
e Start engine (TM 9-2320-387-10) and inspect for leaks at engine oil cooler, supply,
and return lines.
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3-8.1. ENGINE, TRANSMISSION, AND POWER STEERING OIL COOLER ASSEMBLY

REPLACEMENT (SERIAL NUMBERS 300000 AND ABOVE)

This task covers:

a. Removal b. Installation

INITIAL SETUP:

Tools Equipment Condition
General mechanic’s tool kit: ¢ Engine left splash shield removed [para. 10-23.1).
automotive (Appendix B, Item 1) ¢ Engine right splash shield removed [(para. 10-24.1).
Materials/Parts General Safety Instructions
Eight anti-rotation washers Do not drain oil when engine is hot.
(Appendix A, Item 318-2). Maintenance Level
Four lockwashers (Appendix A, Item 146) Unit

Manual References

TM 9-2320-387-10
TM 9-2320-387-24-1
TB 9-2320-335-13&P, Appendix E

a. Removal

ook N

WARNING
Do not drain oil when engine is hot. Severe injury to personnel
may result.

CAUTION

e Cover or plug all hoses and connections immediately after
disconnection to prevent contamination. Remove all covers or
plugs prior to connection.

¢ Do not bend transmission oil cooler fins. Damaged fins reduce
cooling efficiency, which may damage engine or transmission.
NOTE
e Have drainage container ready to catch oil.
e Tag all hoses for installation.

Loosen hose clamps (10) and (13) and remove power steering fluid hose lines (11) and (12) from
power steering cooler ports (9) and (14).

Remove return line (15) and supply line (17) from oil cooler ports (16) and (18).

Remove two transmission fluid lines (27) and (29) from transmission fluid cooler ports (28) and (30).
Remove four capscrews (25), lockwashers (24), washers (23), and two hinges (22) from oil cooler (1).
Remove capscrew (6), washer (7), and clip (8) from oil cooler (1).

Remove four capscrews (2), eight anti-rotation washers (3) and (4), four washers (5), and
oil cooler (1) from radiator (21). Discard anti-rotation washers (3) and (4).

Remove two nuts (26), capscrews (19), and brackets (20) from two hinges (22).

=2

. Installation

N =

N o oue

Install two brackets (20) on hinges (22) with two capscrews (19) and nuts (26).

Install oil cooler (1) on radiator (21) with four washers (5), eight anti-rotation washers (3) and (4),
and four capscrews (2).

Install clip (8) on oil cooler (1) with washer (7) and capscrew (6).

Install hinges (22) on oil cooler (1) with four washers (23), lockwashers (24), and capscrews (25).
Install transmission fluid lines (27) and (29) on transmission fluid cooler ports (28) and (30).
Install supply line (17) and return line (15) on oil cooler ports (16) and (18).

Install power steering fluid hose lines (12) and (11) on power steering cooler ports (14) and (9) with
hose clamps (13) and (10).
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3-8.1. ENGINE, TRANSMISSION, AND POWER STEERING OIL COOLER ASSEMBLY
REPLACEMENT (SERIAL NUMBERS 300000 AND ABOVE) (Cont'd)

FOLLOW-ON TASKS: e Install engine right splash shield [(para. 10-24.1).
e Install engine left splash shield [para. 10-23.1).
¢ Check and refill engine oil and transmission oil and power steering oil

(TM 9-2320-387-10).
¢ Bleed power steering system (TM 9-2320-387-24-1).
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3-25. FUEL TANK AND SHIELD MAINTENANCE

This task covers:

a. Draining
b. Removal
c. Disassembly

d. Cleaning and Inspection
e. Assembly
f. Installation

INITIAL SETUP:

Tools

General mechanic’s tool kit:
automotive (Appendix B, Item 1)
Maintenance and repair shop equipment:
(Appendix B, Item 2)
Materials/Parts
Gasket (Appendix A, Item 37)
Fourteen locknuts (Appendix A, Item 77)
Three lockwashers (Appendix A, Item 144)
Drycleaning solvent (Appendix C, Item 26)
Adhesive (Appendix C, Item 2)
Sealing compound (Appendix C, Item 62)
Tiedown strap (Appendix A, Item 322)

Personnel Required

One mechanic
One assistant

Manual References

TM 9-2320-387-10
TM 9-2320-387-24P

Equipment Condition

¢ Battery ground cables disconnected
(TM 9-2320-387-24-1).

¢ Rear propeller shaft removed
(TM 9-2320-387-24-1).

¢ Right rear upper underbody armor (integrated)
removed (TM 9-2320-387-24-2).

General Safety Instructions

® Do not perform this procedure near fire, flames,
or sparks.

¢ Drycleaning solvent is flammable and will not be
used near an open flame.

Maintenance Level
Unit

WARNING

Diesel fuel is highly flammable. Do not perform this procedure
near fire, flames, or sparks. Severe injury or death may result.

a. Draining

NOTE

Have drainage container ready to catch fuel.

=

Remove fuel tank filler cap (1).

»

Remove drainplug (3) from fuel tank (2) and allow fuel to completely drain into container.

CAUTION

Do not overtighten drainplug. Drainplug must not turn in hole.
Sharp edge of hole may cut rubber.

3. Install drainplug (3) flush with bottom of fuel tank (2).

b. Removal

NOTE

Perform steps 1 through 1.2 if equipped with new vent line assembly.

1. Remove tiedown strap (13.1) from vent lines (14.1) and (4). Discard tiedown strap (13.1).

1.1. Remove vent line (14.1) from elbow (4.1).
1.2. Remove vent line (4) from elbow (4.2).
1.3. Remove vent line (4) from filler spout (5).

2.  Remove locknut (15), washer (12), capscrew (11), washer (12), and clamp (13) from vent line (4) and

body (14). Discard locknut (15).




T™ 9-2320-335-13&P

3-25. FUEL TANK AND SHIELD MAINTENANCE (Cont'd)

3. Remove locknut (16), washer (7), capscrew (8), washer (7), and clamp (6) from filler spout (5).
Discard locknut (16).

4. Loosen clamp (9) and remove hose (10) from spout (5).
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3-25. FUEL TANK AND SHIELD MAINTENANCE (Cont'd)

5.

6.

10.
11.
12.
13.

14.

15.
16.
17.

Remove two nuts (15), washers (14), and capscrews (7) from fuel tank support straps (6) and (12)
and remove lower straps (13).

Loosen two clamps (3) and disconnect fuel supply hoses (1) and (2) from fuel return line (4) and
supply line (5).

NOTE

Perform step 7 if vehicle is equipped with vehicular heater.
Loosen clamp (17) and disconnect fuel supply hose (18) from vehicular heater fuel supply line (16).
Disconnect vent line (20) from tee (19).
Remove capscrew (22) and clamp (23) securing vent line (20) to body (24).
Remove nut (8), washer (9), capscrew (10), and rear strap (12) from strap bracket (11).
Lower fuel tank (21) for access to vent line (29) and clamp (28).
Disconnect vent line (20) from fitting (25) on fuel tank (21).

Remove locknut (26), washer (27), and clamp (28) from vent line (29) and fuel tank (21). Discard
locknut (26).

Remove vent line (29) from vent line housing (30).
NOTE

Prior to removal, tag leads for installation.
Disconnect jumper leads 58J (33) and 28B (35) from body wiring harness (34).
Bend clamp (32) down and remove jumper harness (31).

Remove fuel tank (21) from vehicle.
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3-25. FUEL TANK AND SHIELD MAINTENANCE (Cont'd)
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3-25. FUEL TANK AND SHIELD MAINTENANCE (Cont'd)

c. Disassembly

1.
2.

4.1

10.
11.
12.

13.
14.
15.
16.
17.

Thoroughly clean outside of tank (18) to prevent dirt contamination.

Disconnect fuel supply line (31) from fuel supply tube (12) and fuel return line (30) from fuel return
tube (34).

NOTE

Perform step 3 if vehicle is equipped with vehicular heater and
auxiliary fuel line.

Disconnect auxiliary fuel supply and return lines (25) from fuel supply tubes (13).

Remove capscrew (27), clamp (29), fuel supply line (31), fuel return line (30), and shield (26) from
fuel tank (18).

Remove auxiliary fuel supply and return lines (25) and clamp (28), if installed. Remove crossover
hose (27.2) and two clamps (27.1), if installed.

Remove two locknuts (7), washers (8), clamps (6), and jumper harness (5) from access cover (11).
Discard locknuts (7).

Prior to removal, tag leads for installation.

Disconnect jumper harness leads 28B (1) and 58J (2) from fuel level sender (35) and remove jumper
harness (5).

Remove nine locknuts (9) and washers (10) securing access cover (11) to fuel tank (18). Discard
locknuts (9).

Remove access cover (11), gasket (15), and retainer (33) from fuel tank (18). Discard gasket (15).
Mark position of fuel tubes (12), (34), and (13) on access cover (11).
NOTE

Note position of fuel strainer for installation.
Remove fuel strainer (14) from fuel supply tube (12).
Remove fuel supply tube (12) from access cover (11).
Remove fuel return tube (34) from access cover (11).

NOTE

e Perform step 13 if vehicle is equipped with vehicular heater and
auxiliary fuel line.

¢ Vehicles not equipped with a vehicular heater and auxiliary fuel
line will have plugs instead of fuel supply tubes.

Remove two fuel supply tubes (13) from access cover (11).

Remove vent valve (4) and grommet (3) from access cover (11).
Remove vent line (19) from tee (20).

Loosen clamp (16) and remove filler spout hose (17) from tank (18).

Remove three capscrews (22), washers (24), lockwashers (23), and heat shield (21) from fuel tank
(18). Discard lockwashers (23).

Cleaning and Inspection

WARNING

Drycleaning solvent is flammable and will not be used near an
open flame. A fire extinguisher will be kept nearby when the

solvent is used. Use only in well-ventilated places. Failure to do
this may result in injury to personnel or damage to equipment.
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3-25. FUEL TANK AND SHIELD MAINTENANCE (Cont'd)

1. Use drycleaning solvent to clean access cover (11), fuel supply line (31), fuel return line (30),
auxiliary fuel supply and return lines (25), crossover hose (27.2), fuel supply tube (12), fuel return
tube (34), fuel supply tubes (13), and inside of fuel tank (18).

2. Inspect access cover (11), fuel supply line (31), fuel return line (30), fuel supply tube (12), fuel
return tube (34), strainer (14), tee (20), fitting (32), vent valve (4), and grommet (3) for cracks, wear,
and breaks. Replace if cracked, worn, or broken.

3. Inspect auxiliary fuel supply and return lines (25), crossover hose (27.2), and fuel supply tubes (13)
for cracks, wear, and breaks, if installed. Replace if cracked, worn, or broken.

4. Inspect fuel level sender (35) for damage. Replace if damaged.




T™ 9-2320-335-13&P

3-25. FUEL TANK AND SHIELD MAINTENANCE (Cont'd)

e. Assembly
NOTE
¢ Use sealing compound on all vent line and fuel line connector
threads before installation.
e Use fittings from old tank if installing new tank.
1. Install heat shield (21) on fuel tank (18) with three lockwashers (23), washers (24), and
capscrews (22).
2. Install vent line (19) on tee fitting (20).
3. Install filler spout hose (17) on tank (18) and tighten clamp (16).
4. Apply sealing compound to threads of fuel supply tube (12). Install and align fuel supply tube (12)
on access cover (11).
5. Apply sealing compound to threads of fuel return tube (33). Install and align fuel return tube (33)
on access cover (11).
NOTE
Perform step 6 if vehicle is equipped with vehicular heater and
auxiliary fuel line.
6. Apply sealing compound to threads of fuel supply tubes (13). Install and align two fuel supply
tubes (13) on access cover (11).
7. Install grommet (3) and vent valve (4) on access cover (11).
8. Install fuel strainer (14) on fuel supply tube (12).
9. Apply adhesive to threads of nine locknuts (9). Install retainer (32), gasket (15), and access
cover (11) on fuel tank (18) with nine washers (10) and locknuts (9). Tighten locknuts (9) to 72 lb-in.
(8 Nem).
10. Connect jumper harness leads 28B (1) and 58dJ (2) to fuel level sender (34).
11. Apply adhesive to threads of two locknuts (7). Install jumper harness (5) on access cover (11) with
two clamps (6), washers (8), and locknuts (7). Tighten locknuts (7) to 72 lb-in. (8 N.m).
12. Connect fuel supply line (31) to fuel supply tube (12), and fuel return line (30) to fuel return
tube (33).
NOTE
Perform step 13 if vehicle is equipped with an vehicular heater
and auxiliary fuel line.
13. Connect auxiliary fuel supply and return lines (25) to fuel supply tubes (13).
14. Connect crossover hose (27.2) to auxiliary fuel supply and return lines (25) and secure with two
clamps (27.1)
15. Install shield (26), return line (30), supply line (31), clamp (29), and auxiliary fuel supply and

return lines (25) and clamp (28), if installed, on fuel tank (18) with capscrew (27).
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T™ 9-2320-335-13&P

3-25. FUEL TANK AND SHIELD MAINTENANCE (Cont'd)

Installation

f.
1. Position fuel tank (5) under vehicle.

2. Install jumper harness (6) in clamp (7) and bend clamp (7) up.

3. Connect jumper harness leads 58J (8) and 28B (10) to body wiring harness (9).

NOTE

Use sealing compound on all vent line connector threads before
installation.

4. Connect vent line (4) to fuel tank (5) with clamp (3), washer (2), and locknut (1).
5. Connect vent line (12) to fitting (11) on fuel tank (5).
NOTE
Apply adhesive to threads of capscrews before installation.

6. Install rear strap (23) on strap bracket (22) with capscrew (21), washer (20), and nut (19). Tighten
nut (19) to 23-27 1b-in. (2.6-3.1 Nem).

NOTE

Ensure front straps are flush with fuel tank and to right side of
dimple in slot.

7. Raise fuel tank (5) and install two support straps (24) to straps (17) and (23) with two
capscrews (18), washers (25), and nuts (26). Do not tighten nuts (26).

8. Connect vent line (12) to tee (31) on fuel tank (5).
9. Secure vent line (12) to body (34) with clamp (33) and screw (32).

10. Connect fuel supply hoses (13) and (30) to fuel return and supply lines (16) and (15) and tighten
clamps (14).

NOTE
Perform step 11 if vehicle is equipped with vehicular heater.
11. Connect fuel supply hose (29) to vehicular heater fuel supply line (27) and tighten clamp (28).
NOTE

Ensure upper and lower straps are 1/2 in. (13 mm) apart after
tightening nuts. Straps should not touch when properly installed.
Straps must be replaced if upper or lower straps touch.

12. Tighten nuts (26) to 23—27 lb-in. (2.6-3.1 Nem).
13. Connect vent line (38) to filler spout (39).

NOTE

Perform steps 14, 15, and 17 if vehicle is equipped with new vent
line assembly.

14. Connect vent line (38) to elbow (38.2).
15. Connect vent line (35.2) to elbow (38.1).

16. Secure vent line (38) to body (34) with clamp (35), washer (36), capscrew (47), washer (36), and
locknut (37).

17. Secure vent line (35.2) to vent line (38) with tiedown strap (35.1).
18. Install filler spout (39) into hose (46) and tighten clamp (45).

19. Install filler spout (39) to body (34) with clamp (42), washer (43), capscrew (44), washer (41), and
locknut (40). Tighten locknut (40) to 6 1b-ft (8 Nem).
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3-25. FUEL TANK AND SHIELD MAINTENANCE (Cont'd)

FOLLOW-ON TASKS: e Install right rear underbody armor (M1114 only) (para. 11-109).
Install rear propeller shaft (TM 9-2320-387-24-1).
Connect battery ground cables (TM 9-2320-387-24-1).

Fill fuel tank (TM 9-2320-387-10) and check for leaks.
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3-26. FUEL TANK SUPPLY AND RETURN LINES REPLACEMENT

This task covers:

a. Removal b. Installation
INITIAL SETUP:
Tools Equipment Condition
General mechanic’s tool kit: Engine right splash shield removed
automotive (Appendix B, Item 1) para. 10-24.1).
Materials/Parts General Safety Instructions
Two locknuts (Appendix A, Item 77) Do not perform this procedure near fire, flames, or
Manual References sparks.
TM 9-2320-387-10 Maintenance Level
TM 9-2320-387-24P Unit
WARNING

Diesel fuel is highly flammable. Do not perform this procedure
near fire, flames, or sparks. Severe injury or death may result.

a. Removal

CAUTION

Cover or plug all open hoses and connections immediately after
disconnection to prevent contamination. Remove all plugs prior to
connection.

NOTE
Have drainage container ready to catch fuel.

1. Loosen four clamps (7) and disconnect hoses (6) from fuel tank return and supply lines (8).

Remove two locknuts (1), capscrews (5), washers (4), clamps (3), and return and supply lines (8)
from front body bracket (2) and rear body bracket (10). Discard locknuts (1).

3. Remove three clips (9) from fuel supply and return lines (8).

=3

. Installation

1. Install return and supply lines (8) on front body bracket (2) and rear body bracket (10) with two
clamps (3), washers (4), capscrews (5), and locknuts (1).

2.  Connect supply and return lines (8) to four hoses (6) and tighten clamps (7).
3. Secure fuel supply and return lines (8) together with three clips (9).



TB 9-2320-335-13&P

3-26. FUEL TANK SUPPLY AND RETURN LINES REPLACEMENT (Cont'd)

FOLLOW-ON TASKS: e Install engine right splash shield|[(para. 10-24.1).
e Fill fuel tank (TM 9-2320-387-10) and check for fuel leaks.
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3-62.1. RADIATOR AND FAN SHROUD ASSEMBLY MAINTENANCE (SERIAL NUMBERS

300000 AND ABOVE)

This task covers:

a. Removal c. Installation

b. Cleaning and Inspection
INITIAL SETUP:

Tools Manual References

General mechanic's tool kit: TM 9-2320-387-24-1
automotive (Appendix B, Item 1) TB 9-2320-335-13&P, Appendix E

Maintenance and repair shop equipment:

Equi t Conditi
automotive (Appendix B, Item 2) quipmen ~oncon

¢ Cooling system drained

Materials/Parts (TM 9-2320-387-24-1).
Ten lockwashers (Appendix A, Item 146) ¢ Oil cooler removed (para. 3-8.1).
Four locknuts (Appendix A, Item 106) ¢ Airlift bracket-to-hood seal removed
Four lockwashers (Appendix A, Item 144) (para. 10-55).
Five locknuts (Appendix A, Item 77) ® Hood removed (TM 9-2320-387-24-2)

Locknut (Appendix A, Item 262.2)
Six lockwashers (Appendix A, Item 145) - .
Compressed air used for cleaning purposes

Personnel Required must not exceed 30 psi (207 kPa).
One mechanic
One assistant

General Safety Instructions

Maintenance Level
Unit

CAUTION

Do not bend radiator fins. Damaged fins reduce cooling efficiency,
which may damage engine.

a. Removal

NOTE

The radiator and lower fan shroud are removed as a unit.
Loosen hose clamp (2) and remove inlet hose (1) from radiator (3).
Loosen hose clamp (4) and remove lower radiator hose (5) from radiator (3).
Loosen hose clamp (7) and remove surge tank-to-radiator vent hose (8) from adapter (6).

Ll

Remove two capscrews (11), lockwashers (10), washers (9), and pressure valve bracket (13) from
bracket (12). Discard lockwashers (10).

Loosen outboard nut (18) and locknut (19), and release tension from crossbrace (14).

o

6. Remove four capscrews (15), lockwashers (16), and crossbrace (14) from two airlift brackets (17).
Discard lockwashers (16).
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3-62.1. RADIATOR AND FAN SHROUD ASSEMBLY MAINTENANCE
(SERIAL NUMBERS 300000 AND ABOVE) (Cont'd)

A
A\
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TB 9-2320-335-13&P

3-62.1. RADIATOR AND FAN SHROUD ASSEMBLY MAINTENANCE

(SERIAL NUMBERS 300000 AND ABOVE) (Cont'd)

10.

11.

12.

13.

3-20

Remove nut (1), washer (2), bracket (3), and left support bracket (4) from left radiator stud (5).

Remove two locknuts (6), washers (7), capscrews (10), lockwashers (9), washers (8), and left support
bracket (4) from left airlift bracket (11). Discard locknuts (6) and lockwashers (9).

Remove nut (15), washer (14), and right support bracket (13) from right radiator stud (12).

Remove two locknuts (21), washers (20), capscrews (17), lockwashers (18), washers (19), and right
support bracket (13) from right airlift bracket (16). Discard locknuts (21) and lockwashers (18).

Remove three locknuts (24), washers (23), capscrews (34), washers (35), and upper fan shroud (22)
from lower fan shroud (28). Discard locknuts (24).

Remove two capscrews (33), lockwashers (32), and rubber shield (31) from upper fan shroud (22) and
radiator (25). Discard lockwashers (32).

Remove two locknuts (26), washers (27), capscrews (30), washers (29), and upper fan shroud (22)
from lower fan shroud (28). Discard locknuts (26).




TB 9-2320-335-13&P

3-62.1. RADIATOR AND FAN SHROUD ASSEMBLY MAINTENANCE
(SERIAL NUMBERS 300000 AND ABOVE) (Cont'd)

3-21



TB 9-2320-335-13&P

3-62.1. RADIATOR AND FAN SHROUD ASSEMBLY MAINTENANCE
(SERIAL NUMBERS 300000 AND ABOVE) (Cont'd)

(14. Remove locknut (2), capscrew (9), washer (8), large washer (7), spacer (6), large washer (3), and
spacer (4) from radiator (1) and mounting bracket (5). Discard locknut (2).

15. Lift radiator (1) up and remove from vehicle.

16. Remove eight capscrews (10) and (13), lockwashers (11) and (14), fan shroud shields (12) and (15),
and lower fan shroud (16) from radiator (1). Discard lockwashers (11) and (14).

b. Cleaning and Inspection

WARNING

Compressed air used for cleaning purposes must not exceed 30 psi
(207 kPa). Use only with effective chip guarding and personal
protective equipment (goggles/shield, gloves, etc.). Failure to
comply may result in injury to personnel.

1. Remove dirt, trash, and insects embedded in radiator fins using water and compressed air.
Inspect radiator adapter (18) for damage. Replace adapter (18) if damaged.

3. Inspect radiator (1) for breaks, punctures, cracks, and splits. Replace radiator (1) if broken,
punctured, cracked, or split.

4. Inspect upper fan shroud (17) for cracks, splits, and breaks. Repair upper fan shroud (17) if cracked,
split, or broken. Replace fan shroud if damaged.

5. Inspect lower fan shroud (16) for cracks, splits, and breaks. Repair lower fan shroud (16) if cracked,
split, or broken. Replace lower fan shroud (16) if damaged.

. Installation

o

CAUTION

To ensure proper cooling of engine, upper edge of shroud must
align with radiator top tank seam or damage to equipment may
result.
1. Install fan shroud shields (12) and (15) and lower fan shroud (16) on radiator (1) with eight
lockwashers (14) and (11) and eight capscrews (13) and (10).

2. Install radiator (1), on mounting bracket (5) with large washer (7), washer (8), capscrew (9),
spacer (4), large washer (3), spacer (6), and locknut (2).
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3-62.1. RADIATOR AND FAN SHROUD ASSEMBLY MAINTENANCE

(SERIAL NUMBERS 300000 AND ABOVE) (Cont'd)
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3-62.1. RADIATOR AND FAN SHROUD ASSEMBLY MAINTENANCE
(SERIAL NUMBERS 300000 AND ABOVE) (Cont'd)

3. Install upper fan shroud (1) on lower fan shroud (7) with two washers (8), capscrews (9), washers
(6), and locknuts (5).

4. Install rubber shield (10) on upper fan shroud (1) and radiator (4) with two lockwashers (11) and
capscrews (12).

5. Install upper fan shroud (1) on lower fan shroud (7) with three washers (14), capscrews (13),
washers (2), and locknuts (3).

6. Install right support bracket (16) on right airlift bracket (19) with two washers (22), lockwashers
(21), capscrews (20), washers (23), and locknuts (24).

7. Install right support bracket (16) on right radiator stud (15) with washer (17) and nut (18).

8. Install left support bracket (28) on left airlift bracket (35) with two washers (32), lockwashers (33),
capscrews (34), washers (31), and locknuts (30).

9. Install left support bracket (28) on left radiator stud (29) with bracket (27), washer (26), and
nut (25).

FRONT
OF
VEHICLE
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3-62.1. RADIATOR AND FAN SHROUD ASSEMBLY MAINTENANCE
(SERIAL NUMBERS 300000 AND ABOVE) (Cont'd)
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3-62.1. RADIATOR AND FAN SHROUD ASSEMBLY MAINTENANCE

(SERIAL NUMBERS 300000 AND ABOVE) (Cont'd)

10.
11.
12.

13.

14.

15.

3-26

Install crossbrace (14) on two airlift brackets (17) with four lockwashers (16) and capscrews (15).
Tighten outboard nut (18) and locknut (19) on crossbrace (14) until slack is removed.

Secure pressure valve bracket (13) to bracket (12) with two washers (9), lockwashers (10), and
capscrews (11).

Install surge tank-to-radiator vent hose (8) on adapter (6) with hose clamp (7). Tighten hose clamp
(7) to
10-20 1b-in. (1-2 Nem).

Install lower radiator hose (5) on radiator (3) with hose clamp (4). Tighten hose clamp (4)
85-95 1b-in. (9.6-10.7 Nem).

Install radiator inlet hose (1) on radiator (3) with hose clamp (2). Tighten hose clamp (2)
85-95 Ib-in. (9.6-10.7 Nem).




TB 9-2320-335-13&P

3-62.1. RADIATOR AND FAN SHROUD ASSEMBLY MAINTENANCE
(SERIAL NUMBERS 300000 AND ABOVE) (Cont'd)
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FOLLOW-ON TASKS:

e Install hood (TM 9-2320-387-24-2)

¢ Install airlift bracket-to-hood seal (para. 10-55).
¢ Install oil cooler {para. 3-8.1).

¢ Fill cooling system (TM 9-2320-387-24-1).
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3-62.2. UPPER FAN SHROUD REPLACEMENT (SERIAL NUMBERS 300000 AND ABOVE)

This task covers:

a. Removal b. Installation
INITIAL SETUP:
Tools Manual References
" General mechanic’s tool kit: TM 9-2320-387-10
automotive (Appendix B, Item 1) TB 9-2320-335-13&P, Appendix E
Materials/Parts Equipment Condition
Five locknuts (Appendix A, Item 77) Right splash shield removed [(para. 10-24.1).

Two lockwashers (Appendix A, Item 146) Maintenance Level

Unit

Remove three locknuts (3), washers (2), capscrews (13), and washers (14) from upper fan shroud (1)
and lower fan shroud (7). Discard locknuts (3).

Remove two capscrews (12), lockwashers (11), and rubber shield (10) from upper fan shroud (1) and
radiator (4). Discard lockwashers (11).

Remove two locknuts (5), washers (6), capscrews (9), washers (8), and upper fan shroud (1) from
lower fan shroud (7). Discard locknuts (5).

Install upper fan shroud (1) on lower fan shroud (7) with two capscrews (9), washers (8), washers (6),
and locknuts (5).

Install rubber shield (10) on upper fan shroud (1) and radiator (4) with two lockwashers (11) and

a. Removal

1.

2.

3.

b. Installation

1.

2.

capscrews (12).

3.

3-28

Secure upper fan shroud (1) to lower fan shroud (7) with three washers (14), capscrews (13),
washers (2), and locknuts (3).




TB 9-2320-335-13&P

3-62.2. UPPER FAN SHROUD REPLACEMENT (SERIAL NUMBERS 300000 AND ABOVE) (Cont'd)

FOLLOW-ON TASK: Install right splash shield |(para. 10-24.1).
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3-64.1. RADIATOR SUPPORTS REPLACEMENT (SERIAL NUMBERS 300000 AND ABOVE)

This task covers:

a. Removal

b. Installation

INITIAL SETUP:

Tools

General mechanic’s tool kit:
automotive (Appendix B, Item 1)

Maintenance and repair shop equipment:

automotive (Appendix B, Item 2)
Materials/Parts

Two lockwashers (Appendix A, Item 144)
Two locknuts (Appendix A, Item 106)
Two lockwashers (Appendix A, Item 146)

Manual References

TB 9-2320-335-13&P, Appendix E

Equipment Condition

¢ Engine left splash shield removed

para. 10-23.1).
¢ Engine right splash shield removed

(para. 10-24.1).

Maintenance Level
Unit

Replacement procedures for left and right radiator support brackets
are basically the same. This procedure shows the left side.

a. Removal

Perform step 1 for left side only.

1. Remove two capscrews (14), lockwashers (13), washers (12), and pressure valve bracket (15) from

bracket (3). Discard lockwasher (13).

2. Remove two locknuts (6), washers (7), capscrews (10), lockwashers (9), and washers (8) from airlift
bracket (11). Discard locknuts (6) and lockwashers (9).

3. Remove nut (1), washer (2), bracket (3), and support bracket (4) from radiator support (5).

b. Installation

1. Install support bracket (4) on radiator support (5) with bracket (3), washer (2), and nut (1).
Secure support bracket (4) to airlift bracket (11) with two washers (8), lockwashers (9), capscrews (10),

washers (7), and locknuts (6).

Perform step 3 for left side only.
3. Install pressure valve bracket (15) on bracket with two washers (12), lockwashers (13), and

capscrews (14).

3-30




TB 9-2320-335-13&P

3-64.1. RADIATOR SUPPORTS REPLACEMENT (SERIAL NUMBERS 300000 AND ABOVE) (Cont'd)
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FOLLOW-ON TASKS: e Install engine right splash shiel%ﬂ).
e Install engine left splash shield -23 ).
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3-68.1. THERMOSTAT BYPASS HOSE REPLACEMENT (SERIAL NUMBERS 300000 AND ABOVE)

This task covers:

a. Removal b. Installation
INITIAL SETUP:
Tools Equipment Condition
" General mechanic’s tool kit: Cooling system drained, as required
automotive (Appendix B, Item 1) (TM 9-2320-387-24-1).
Manual References Maintenance Level
TM 9-2320-387-24-1 Unit

TB 9-2320-335-13&P, Appendix E

a. Removal

1. Loosen clamps (2) and (4) and remove thermostat bypass hose (3) from water pump (5) and water
crossover (1).

2. Remove clamps (2) and (4) from thermostat bypass hose (3).

b. Installation
1. Install clamps (2) and (4) on thermostat bypass hose (3).
2. Install thermostat bypass hose (3) on water pump (5) and water crossover (1) with clamps (2) and (4).
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TB 9-2320-335-13&P

3-68.1. THERMOSTAT BYPASS HOSE REPLACEMENT (SERIAL NUMBERS 300000 AND ABOVE)
(Cont'd)

FOLLOW-ON TASK: Fill cooling system (TM 9-2320-387-24-1).
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3-71.1. RADIATOR LOWER TUBE ASSEMBLY REPLACEMENT

(SERIAL NUMBERS 300000 AND ABOVE)

This task covers:

a. Removal b. Installation
INITIAL SETUP:
Tools Manual References
General mechanic’s tool kit: TM 9-2320-387-24-1
automotive (Appendix B, Item 1) TB 9-2320-335-13&P, Appendix E

Maintenance and repair shop equipment:

Equipment Condition

t tive (A dix B, Item 2
automotive (Appendix B, Item 2) Cooling system drained

Materials/Parts (TM 9-2320-387-24-1).
Two locknuts (Appendix A, Item 77)
Sealing compound (Appendix C, Item 62)

Maintenance Level

Unit
a. Removal
1. Remove drainvalve (15) from radiator lower tube assembly (11).
2. Loosen clamp (7) and disconnect water pump inlet hose (8) from radiator lower tube assembly (11).
3. Loosen clamp (10) and disconnect surge tank-to-lower radiator hose (9) from radiator lower tube

-~

5.
6.

7.

assembly (11).
Loosen clamp (16) and disconnect lower radiator hose (1) from radiator lower tube assembly (11).
Loosen clamp (13) and disconnect transfer case coolant hose (12) from tee (14).

Remove two locknuts (6), washers (5), capscrews (2), washers (3), and radiator lower tube assembly (11)
from frame bracket (4). Discard locknuts (6).

Remove tee (14) from radiator lower tube assembly (11).

b. Installation

1.

3-34

Apply sealing compound to threads of tee (14) and install tee (14) on radiator lower tube
assembly (11).

Install radiator lower tube assembly (11) on frame bracket (4) with two capscrews (2), washers (3),
washers (5), and locknuts (6). Tighten locknuts (6) to 72 lb-in. (8 Nem).

Connect transfer case coolant hose (12) to tee (14) with clamp (13).

Connect lower radiator hose (1) to radiator lower tube assembly (11) and tighten clamp (16) to
85-95 1b-in. (10-11 Nem).

Connect surge tank-to-lower radiator hose (9) to radiator lower tube assembly (11) and tighten
clamp (10) to 85-95 lb-in. (10-11 Nem).

Connect water pump inlet hose (8) to radiator lower tube assembly (11) and tighten clamp (7) to
85-95 1b-in. (10-11 N.m).

Apply sealing compound to threads of drainvalve (15) and install drainvalve (15) on radiator lower
tube assembly (11).




TB 9-2320-335-13&P

3-71.1. RADIATOR LOWER TUBE ASSEMBLY REPLACEMENT
(SERIAL NUMBERS 300000 AND ABOVE) (Cont'd)

FOLLOW-ON TASK: Fill cooling system (TM 9-2320-387-24-1).
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TB 9-2320-335-13&P

3-76.1. THERMOSTAT REPLACEMENT (SERIAL NUMBERS 300000 AND ABOVE)

This task covers:

a. Removal b. Installation
INITIAL SETUP:
Tools Manual References
General mechanic’s tool kit: TM 9-2320-387-24-1
automotive (Appendix B, Item 1) TB 9-2320-335-13&P, Appendix E

Maintenance and repair shop equipment:

Equi t Conditi
automotive (Appendix B, Item 2) AWpHen —on o8

Cooling system drained, as required
Materials/Parts (TM 9-2320-387-24-1).
Gasket (Appendix A, Item 41)
Sealing compound (Appendix C, Item 61) -
Lockwasher (Appendix A, Item 185) Unit

Maintenance Level

a. Removal

1. Remove capscrew (2), washer (3), wiring harness (4), and clamp (1) from bracket (5).
2. Remove nut (7), lockwasher (6), and bracket (5) from stud (8). Discard lockwasher (6).

3. Remove stud (8), capscrew (9), thermostat housing (10), gasket (11), and thermostat (12) from water
crossover (14). Discard gasket (11).

4. Clean gasket surface on water crossover (14) and thermostat housing (10).

b. Installation

1. Install thermostat (12) into water crossover (14), ensuring valve sensor (13) points toward water
crossover (14).

2. Position gasket (11) on thermostat housing (10). Apply sealing compound to fastener threads and
insert capscrew (9) and stud (8) to align gasket (11).

3. Install thermostat housing (10) over thermostat (12) and on water crossover (14) with capscrew (9)
and stud (8). Tighten capscrew (9) and stud (8) to 25 1Ib-ft (34 Nem).

4. Install bracket (5) on stud (8) with lockwasher (6) and nut (7).
5. Install clamp (1) and wiring harness (4) on bracket (5) with washer (3) and capscrew (2).
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TB 9-2320-335-13&P

3-76.1. THERMOSTAT REPLACEMENT (SERIAL NUMBERS 300000 AND ABOVE) (Cont'd)

FOLLOW-ON TASK: Fill cooling system (TM 9-2320-387-24-1).
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3-78. WATER PUMP AND ADAPTER PLATE MAINTENANCE

This task covers:

a. Removal c. Installation
b. Inspection

INITIAL SETUP:

Tools Equipment Condition
General mechanic’s tool kit: ¢ Engine oil filler tube removed

automotive (Appendix B, Item 1) (TM 9-2320-387-24-1).
Maintenance and repair shop equipment: e Water pump inlet hose removed
automotive (Appendix B, Item 2) (TM 9-2320-387-24-1).

Materials/Parts ¢ Water pump pulley removed (para. 3-77.1).
Gasket (Appendix A, Item 49) ¢ Thermostat bypass hose removed (para. 3-68.1).
Pipe sealing compound (Appendix C, Item 62) ¢ Tensioner, idler pulleys, and mounting
Sealing compound (Appendix C, Item 63) hardware removed (TM 9-2320-387-24-1).
AIIIaeroé)é()l gasket sealer (Appendix C, * Power steering pump removed (para. 8-23.1).

tem

Maintenance Level
Unit

Manual References
TM 9-2320-387-24P

a. Removal

Remove bypass nipple (4) from water crossover (3).

Remove studs (1), (13), (8), and (7), four capscrews (11), washers (12), two capscrews (9),
capscrew (10), water pump (6), and adapter plate (5) from timing gear cover (2).

3. Remove seven capscrews (15), adapter plate (5), and gasket (14) from water pump (6). Discard
gasket (14).

4. Clean remaining gasket material and sealing compound from sealing surfaces on adapter plate (5),
water pump (6), and timing gear cover (2).

5. Remove heater hose nipple (17), elbow (16), and bypass hose adapter (19) from water pump (6).

b. Inspection

1. Inspect water pump (6) for cracks, breaks, or loose impeller. Replace if cracked, broken, or impeller
is loose.

2. Inspect adapter plate (5) for corrosion. If adapter plate (5) is excessively corroded, replace.

Inspect elbow (16), heater hose nipple (17), and bypass hose adapter (19) for stripped threads and
breaks. If damaged, replace.

4. Inspect rivet (18) for damage or looseness. Replace if damaged or loose. Apply sealing compound to
replacement rivet (18) prior to installation.
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3-78. WATER PUMP AND ADAPTER PLATE MAINTENANCE (Cont'd)
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3-78. WATER PUMP AND ADAPTER PLATE MAINTENANCE (Cont'd)

c. Installation

ou N

3-40

CAUTION

Ensure water pump P/N 23500085 is used on 6.5L engines or
damage to equipment will result.

Install gasket (6) and adapter plate (7) on water pump (5) with seven capscrews (8). Tighten
capscrews (8) to 13-20 Ib-ft (18-27 N.m).

NOTE
Perform step 2 if a new water pump is being installed.
Apply sealing compound to rivet (3) and install in water pump (5).
Apply anaerboic gasket sealer to sealing surfaces on adapter plate (7) following diagram shown.
Apply pipe sealing compound to capscrew (16).

Install adapter plate (7) and water pump (5) on timing gear cover (10) with two long studs (19),
stud (14), stud with thick hex (13), and capscrew (16).

Install two capscrews (15), studs (9), four washers (18), and capscrews (17). Tighten studs (9) and
capscrews (15) and (17) to 13-20 Ib-ft (18-27 N.m). Tighten studs (19), (14), and (13) to 25-37 1b-ft
(34-50 N.m).

Apply pipe sealing compound to threads of elbow (1), heater hose nipple (2), and bypass hose
adapter (4) and install in water pump (5).

Coat threads of bypass nipple (12) with pipe sealing compound and install in water crossover (11).




TB 9-2320-335-13&P

3-78. WATER PUMP AND ADAPTER PLATE MAINTENANCE (Cont'd)

FOLLOW-ON TASKS:

Install power steering pump (para. 8-23.1).

Install tensioner, idler pulleys, and mounting hardware (TM 9-2320-387-24-1).
Install water pump pulley (para. 3-77.1).

Install water pump inlet hose (TM 9-2320-387-24-1).

Install engine oil filler tube (TM 9-2320-387-24-1).

Install thermostat bypass hose[(para. 3-68.1).
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3-79.1. WATER CROSSOVER MAINTENANCE (SERIAL NUMBERS 300000 AND ABOVE)

This task covers:

a. Removal
b. Inspection

c. Installation

INITIAL SETUP:

Tools
General mechanic’s tool kit:

Manual References

TM 9-2320-387-24-1

automotive (Appendix B, Item 1) TB 9-2320-335-13&P, Appendix E
Maintenance and repair shop equipment:

Equi t Conditi
automotive (Appendix B, Item 2) ATpReT ~onon

¢ Glow plug controller removed

Materials/Parts (TM 9-2320-387-24-1).
Two gaskets (Appendix A, Item 44) ¢ Thermostat removed
Lockwasher (Appendix A, Item 185) Maintenance Level
Unit
a. Removal
1. Loosen hose clamps (2) and (19) and disconnect hoses (1) and (18) from water crossover (24).
2. Loosen hose clamp (15) and disconnect hose (16) from water crossover (24).
3. Remove cooling hose (23) from elbow (4).
4. Remove nut (5), lockwasher (6), washer (7), ground wire (8), and ground strap (9) from stud (10).
Discard lockwasher (6).
5. Remove stud (10), washer (11), three capscrews (21), and water crossover (24) from cylinder heads (14)
and (17).
6. Remove gaskets (13) and (20) from cylinder heads (14) and (17). Discard gaskets (13) and (20).
7. Remove elbow (4) from water crossover (24).
b. Inspection
1. Clean gasket surface on water crossover (24) and cylinder heads (14) and (17).
2. Inspect thermostat bypass nipple (22), surge tank hose nipple (3), and water pump hose adapter (12)
for cracks or breaks. Replace if defective.
c. Installation
1. Install elbow (4) on water crossover (24).
2. Install gaskets (13) and (20) on cylinder heads (14) and (17).
3. Install water crossover (24) on cylinder heads (14) and (17) with stud (10), washer (11), and three
capscrews (21). Tighten capscrews (21) and stud (10) to 25-35 1b-ft (34-48 Nem).
4. Install ground wire (8) and ground strap (9) on stud (10) with washer (7), lockwasher (6), and nut (5).
5. Install cooling hose (23) on elbow (4).
6. Connect hose (16) on water crossover (24) and install hose clamp (15).
7. Connect hoses (1) and (18) on water crossover (24) and tighten hose clamps (2) and (19).
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3-79.1. WATER CROSSOVER MAINTENANCE (SERIAL NUMBERS 300000 AND ABOVE) (Cont'd)
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FOLLOW-ON TASKS: e Install thermostat[(para. 3-76.1).
¢ Install glow plug controller (TM 9-2320-387-24-1).
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3-80.1. FAN BLADE AND FAN CLUTCH MAINTENANCE

(SERIAL NUMBERS 300000 AND ABOVE)

This task covers:

a. Removal
b. Inspection

c. Installation

INITIAL SETUP:

Tools

General mechanic’s tool kit:
automotive (Appendix B, Item 1)
Maintenance and repair shop equipment:
automotive (Appendix B, Item 2)

Materials/Parts

Four lockwashers (Appendix A, Item 144)
Sealing compound (Appendix C, Item 71)
Six lockwashers (Appendix A, Item 145)

Manual References

TB 9-2320-335-13&P, Appendix E

Equipment Condition

Radiator and fan shroud assembly removed

(para. 3-62.1)).

Maintenance Level

Unit

a. Removal

1. Remove four capscrews (2), lockwashers (3), washers (4), and fan blade (5) from geared fan drive hub (6).

Discard lockwashers (3).

2. Remove six capscrews (7), lockwashers (8), washers (9), and fan blade (5) from fan clutch (1). Discard

lockwashers (8).

b. Inspection

Inspect fan blade (5), geared fan drive hub (6), and fan clutch (1) for damaged threads, cracks, bent

blades or breaks. Replace if damaged.

c. Installation

CAUTION

Balance holes must face down towards geared fan drive hub.

1. Apply sealing compound to capscrews (2) and (7).

Install fan clutch (1) on fan blade (5) with six washers (9), lockwashers (8), and capscrews (7).

Tighten capscrew (7) to 13-16 lb-ft (18-22 Nem).

3. Install fan blade (5) on geared fan drive hub (6) with four washers (4), lockwashers (3), and
capscrews (2). Tighten capscrew (2) to 37 1b-ft (50 Nem).
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3-80.1. FAN BLADE AND FAN CLUTCH MAINTENANCE
(SERIAL NUMBERS 300000 AND ABOVE) (Cont'd)

BALANCE
HOLES

FOLLOW-ON TASK: Install radiator and fan shroud assembly[(para. 3-62.1).
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3-80.2. GEARED FAN DRIVE AND UPPER FRONT REAR CROSSMEMBER REPLACEMENT
(SERIAL NUMBERS 300000 AND ABOVE)

This task covers:

a. Removal b. Installation
INITIAL SETUP:
Tools Manual References
General mechanic’s tool kit: TB 9-2320-335-13&P, Appendix E

automotive (Appendix B, Item 1)
Maintenance and repair shop equipment:
automotive (Appendix B, Item 2)

Equipment Condition

e Fan blade and fan clutch removed

. (para. 3-80.1).
Materials/Parts ¢ Front differential vent line removed
Five lockwashers (Appendix A, Item 144) (para. 6-14.1).

Four locknuts (Appendix A, Item 106)

a. Removal

1. Remove vent line (1) from nipple (2).
Remove nipple (2) from angle adapter (3).

3. Remove four locknuts (8), washers (7), capscrews (4), washers (5), front rear crossmember (6), and
geared fan drive (16) from two crossmember brackets (15). Discard locknuts (8).

4. Remove three capscrews (14), washers (13), and lockwashers (12) from front rear crossmember (6)
and geared fan drive (16). Discard lockwashers (12).

5. Remove two capscrews (9), lockwashers (10), washers (11), and geared fan drive (16) from front rear
crossmember (6). Discard lockwashers (10).

6. Remove oil feed tube (18) and two adapters (17) from geared fan drive (16).

=g

. Installation

1. Install two adapters (17) and oil feed tube (18) on geared fan drive (16).

Install geared fan drive (16) on front rear crossmember (6) with three washers (12),
lockwashers (13), and capscrews (14). Do not tighten capscrews (14).

3. Secure geared fan drive (16) to front rear crossmember (6) with two washers (11), lockwashers (10),
and capscrews (9). Tighten capscrews (9) to 37 lb-ft (50 Nem).

4. Tighten capscrews (14) to 37 1b-ft (50 Nem).

5. Install geared fan drive (16) and front rear crossmember (6) on two crossmember brackets (15) with
four washers (5), capscrews (4), washers (7), and locknuts (8).

6. Install nipple (2) on angle adapter (3).
7. Install vent line (1) on nipple (2).
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3-80.2. GEARED FAN DRIVE AND UPPER FRONT REAR CROSSMEMBER REPLACEMENT
(SERIAL NUMBERS 300000 AND ABOVE) (Cont'd)

FOLLOW-ON TASKS: e Install front differential vent line (para. 6-14.1).
¢ Install fan blade and fan clutch {para. 3-80.1).
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3-80.3. GEARED FAN DRIVESHAFT MAINTENANCE (SERIAL NUMBERS 300000 AND ABOVE)

This task covers:
a. Removal

b. Inspection

c. Installation

INITIAL SETUP:
Tools

General mechanic’s tool kit:
automotive (Appendix B, Item 1)

Maintenance and repair shop equipment:

automotive (Appendix B, Item 2)
Materials/Parts
Sealing compound (Appendix C, Item 71)

Manual References

TM 9-2320-387-10
TB 9-2320-335-13&P, Appendix E

Equipment Condition

¢ Hood raised and secured (TM 9-2320-387-10).
e Upper fan shroud removed |(para. 3-62.2).

Maintenance Level

Unit

Rotate crankshaft pulley accordingly to access capscrews.

a. Removal

.

Remove six capscrews (1) and geared fan driveshaft (8) from geared fan drive (6).
Remove four capscrews (7) and geared fan driveshaft (8) from coupler plate (3).

¢ Rotate crankshaft pulley accordingly to access capscrews.

e Hold alternator clutch pulley adapter to keep crankshaft from

rotating.

3. Remove four capscrews (4) and coupler plate (3) from lower crankshaft pulley assembly (5).

4. Remove four grease fittings (2) from geared fan driveshaft (8).

b. Inspection

c. Installation

Inspect grease fittings (2). Replace if damaged.

1. Install four grease fittings (2) on geared fan driveshaft (8).

¢ Rotate crankshaft pulley accordingly to access capscrews.

¢ Hold alternator clutch pulley adapter to keep crankshaft from

rotating.

2. Install coupler plate (3) on lower crankshaft puller assembly (5) with four capscrews (4).

3. Install geared fan driveshaft (8) on coupler plate (3) with four capscrews (7).

4. Apply sealing compound to six capscrews (1). Install geared fan driveshaft (8) on geared fan drive (6)

with six capscrews (1).
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3-80.3. GEARED FAN DRIVESHAFT MAINTENANCE (SERIAL NUMBERS 300000 AND ABOVE)

¥

FOLLOW-ON TASK: Lower and secure hood. (TM 9-2320-387-10).
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3-81.2.  SERPENTINE DRIVEBELT MAINTENANCE
(SERIAL NUMBERS 300000 AND ABOVE)

This task covers:
a. Removal

b. Installation

c. Alignment

INITIAL SETUP:

Tools

General mechanic’s tool kit:
automotive (Appendix B, Item 1)

Maintenance and repair shop equipment:

automotive (Appendix B, Item 2)
Pulley alignment tool
(Appendix D, Fig. D-107)

Personnel Required

One mechanic
One assistant

Manual References

TM 9-2320-387-10
TM 9-2320-387-24P

Equipment Condition

Geared fan driveshaft removed [(para. 3-80.3).
Maintenance Level

Unit

200-AMP dual voltage regulator shown.

a. Removal

1. Position 3/8-in. breaker bar or, as appropriate, 1/2-in. ratchet wrench on belt tensioner (10) and
move belt tensioner (10) clockwise to loosen drivebelt (2).

2. Remove drivebelt (2) from power steering pump pulley (6), idler pulley (5), alternator pulley (4),
water pump pulley (8), crankshaft pulley (7), air conditioning compressor or idler pulley (1), two
upper idler pulleys (3), and belt tensioner pulley (9). Release belt tensioner (10).

CAUTION

Serpentine drivebelt failure (abnormal wear or belt dislodgement)
can be caused by misalignment of pulleys, improper installation,
or foreign objects introduced into belt path.

Check pulley and pulley grooves for damage and debris prior to

installing serpentine belt.

b. Installation

1. Position 3/8-in. breaker bar or, as appropriate, 1/2-in. ratchet wrench on belt tensioner (10) and
move belt tensioner (10) clockwise to allow installation of drivebelt (2).

2. Feed drivebelt (2) into grooves on crankshaft pulley (7), air conditioning compressor or idler pulley
(1), two upper idler pulleys (3), alternator pulley (4), idler pulley (5), power steering pump pulley
(6), water pump pulley (8), and tensioner pulley (9). Release belt tensioner (10).
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3-81.2.  SERPENTINE DRIVEBELT MAINTENANCE
(SERIAL NUMBERS 300000 AND ABOVE) (Cont'd)
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OR IDLER PULLEY PULLEY

ROOVDIE e
PULLEY #2

TENSIONER
(SHOWN AT NORMAL POSITION)

PULLEY #1

CRANKSHAFT
PULLEY

-/

TENSIONER
PULLEY

POWER STEERING
PUMP PULLEY

3-51



TB 9-2320-335-13&P

3-81.2.  SERPENTINE DRIVEBELT MAINTENANCE
(SERIAL NUMBERS 300000 AND ABOVE) (Cont'd)

c. Alignment

CAUTION

Serpentine drivebelt failure (abnormal wear or belt dislodgement)
can be caused by misalignment of pulleys, improper installation,
or foreign objects introduced into belt path. Damage to equipment

may result.

NOTE
Ensure tab of pulley alignment tool seats flush against back side
of crankshaft pulley.

1. Position tab (1) on pulley alignment tool (4) behind crankshaft pulley (5) and place straightedge
portion of pulley alignment tool (4) across power steering pump pulley (2) and alternator pulley (3).
Tab (1) on pulley alignment tool (4) should seat flush against back side of crankshaft pulley (5).
Straightedge portion of pulley alignment tool (4) should seat flush against power steering pump
pulley (2) and alternator pulley (3). If pulley alignment is not flush, rotate engine and recheck
alignment in several locations. Proceed to step 3 if pulleys are out of alignment.

2. Position straightedge portion of pulley alignment tool (4) against idler pulleys (7) and (8) and check
for bent mounting bracket (9). If mounting bracket (9) is bent, refer to TM 9-2320-387-24-1 for
replacement.

NOTE

If any adjustments are made while performing steps 3 through 8,
start engine and check for proper tracking of belt.

3. Check all pulleys (2), (3), (6), (7), (8) and (5) for mud or foreign objects lodged in grooves.
NOTE

Power steering pump pulley must be flush with end of power
steering pump shaft.

4. Check power steering pump pulley (2) for proper installation. Refer to TM 9-2320-387-24-1.

5. Check power steering/alternator mounting bracket (11) for proper installation and security of
mounting hardware. Refer to TM 9-2320-387-24-1.

6. Check alternator pulley (3) for proper installation. Refer to TM 9-2320-387-24-1.

7. Check alternator (10) for proper installation and security of mounting hardware. Refer to
TM 9-2320-387-24-1.

8. Check idler pulleys (8) and (12) and mounting bracket (9) for proper installation and security of
mounting hardware. Refer to TM 9-2320-387-24-1 .

9. Repeat steps 1 and 2 to verify alignment.

—_— .
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3-81.2.  SERPENTINE DRIVEBELT MAINTENANCE
(SERIAL NUMBERS 300000 AND ABOVE) (Cont'd)

FOLLOW-ON TASK: Install geared fan driveshaft| (para. 3-80.3).
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3-85.1. TRANSFER CASE COOLER LINES MAINTENANCE

(SERIAL NUMBERS 300000 AND ABOVE)

This task covers:

a. Removal ¢. Assembly
b. Disassembly d. Installation
INITIAL SETUP:

Tools Manual References

General mechanic’s tool kit: TM 9-2320-387-24-1

automotive (Appendix B, Item 1) TB 9-2320-335-13&P, Appendix E

Materials/Parts Equipment Condition

Two lockwashers (Appendix A, Item 144) Cooling system drained (as necessary)

(TM 9-2320-387-24-1).
Maintenance Level
Unit

a. Removal

1.

Remove nut (3), lockwasher (4), washer (5), capscrew (13), washer (12), and hose assembly (14) from
transfer case mount (6). Discard lockwasher (4).

Remove hose clamps (1) and (11) and hose assembly (14) from transfer case (2).
Remove hose clamps (7) and (10) and remove tubes (8) and (9) from hose assembly (14).

=3

. Disassembly

Remove hose clamps (15) and (18) and tubes (16) and (17) from coolant tubes (20) and (21).

Remove nut (23), lockwasher (24), washer (25), capscrew (29), and washer (28) from
clamps (26) and (27). Discard lockwasher (24).

Remove clamps (19), (22), (26), and (27) from coolant hoses (20) and (21).

e

Assembly

Install clamps (27), (26), (22), and (19) on coolant hoses (21) and (20).

Install clamp (27) on clamp (26) with washer (28), capscrew (29), washer (25), lockwasher (24), and
nut (23).

Install tubes (17) and (16) on coolant hoses (21) and (20) with hose clamps (18) and (15).

Installation

3-54

Install hose assembly (14) on tubes (9) and (8) with hose clamps (10) and (7).
Install hose assembly (14) on transfer case (2) with hose clamps (11) and (1).

Secure hose assembly (14) to transfer case mount (6) with washer (12), capscrew (13), washer (5),
lockwasher (4), and nut (3).
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TRANSFER CASE COOLER LINES MAINTENANCE

3-85.1.

(SERIAL NUMBERS 300000 AND ABOVE) (Cont'd)

13

FOLLOW ON TASK: Fill cooling system (TM 9-2320-387-24-1).
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CHAPTER 4
ELECTRICAL SYSTEM (UNIT) MAINTENANCE

The following procedures provide you with the instructions you will need to maintain or replace any of
the components associated with the electrical system that are specific to your REV vehicle.



TB 9-2320-335-13&P

4-14.1. INSTRUMENT CLUSTER (ELECTRONIC) REPLACEMENT

This task covers:

a. Removal b. Installation
INITIAL SETUP:
Tools Equipment Condition
General mechanic’s tool kit: Speedometer/odometer (electronic) removed
automotive (Appendix B, Item 1) {para. 4-17.7).
Manual References Maintenance Level
TM 9-2320-387-10 Unit

TB 9-2320-335-13&P, Appendix E

NOTE
Prior to removal, tag leads for installation.

a. Removal

1. Remove capscrew (12), grounds 58M (13) and 57G (14), and washer (15) from instrument cluster (18).

Disconnect harness leads 36A (1), 567A (2), 40C (3), 57L (5), 17B (6), 27G (7), 33A (8), 27J (22),
40W (23), 28A (21), and 27W (24) from instrument cluster (18).

3. Remove four nuts (9), (11), (17) and (20), and ground wires 58E (4), 58F (10), 58G (16), and 58H (19)
from instrument cluster (18).

b. Installation

1. Install four nuts (9), (11), (17) and (20), and ground wires 58E (4), 58F (10), 58G (16), and 58H (19)
on instrument cluster (18).

2. Connect harness leads 36A (1), 567A (2), 40C (3), 57L (5), 17B (6), 27G (7), 33A (8), 27J (22),
28A (21), 40W (23), and 27W (24) to instrument cluster (18).

3. Install capscrew (12), grounds 58M (13) and 57G (14) and washer (15) on instrument cluster (18).
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4-14.1. INSTRUMENT CLUSTER (ELECTRONIC) REPLACEMENT (Cont'd)

FOLLOW-ON TASKS: e Install speedometer/odometer (electronic)|(para. 4-17.1J).
¢ Check operation of instrument cluster components (TM 9-2320-387-10).
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4-17.1. SPEEDOMETER/ODOMETER (ELECTRONIC) REPLACEMENT

This task covers:

a. Removal b. Installation
INITIAL SETUP:
Tools Equipment Condition
General mechanic’s tool kit: Battery cables disconnected
automotive (Appendix B, Item 1) (TM 9-2320-387-24-1).

Maintenance and repair shop equipment:

- . Maintenance Level
automotive (Appendix B, Item 2)

Unit

Manual References

TM 9-2320-387-10
TM 9-2320-387-24-1
TB 9-2320-335-13&P, Appendix E

a. Removal

1. Remove four ca<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>