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WARNING

CARBON MONOXIDE (EXHAUST GASES) CAN KILL

Carbon monoxide is without color or smell, but can Kkill you. Breathing air with carbon monoxide
produces symptoms of headache, dizziness, loss of muscular control, a sleepy feeling, and coma.
Brain damage or death can result from heavy exposure. Carbon monoxide occurs in the exhaust
fumes of fuel-burning heaters and internal combustion engines. Carbon monoxide can become
dangerously concentrated under conditions of no air movement. Precautions must be followed to
ensure crew safety when personnel heater or main or auxiliary engines of any truck are operated for
any purpose.

1. DO NOT operate personnel heater or engine of truck in enclosed areas.

2. DO NOT idle truck engine without ventilator blower operating and truck windows open.
3. BE ALERT at all times for exhaust odors.

4, BE ALERT for exhaust poisoning symptoms. They are:

e Headache
®Dizziness
® Sleepiness
® |oss of muscular control

5. If you see another person with exhaust poisoning symptoms:

Remove person from area.
Expose to fresh air.

°
®

® Keep person warm.

® Do not permit physical exercise.
°

Administer artificial respiration, if necessary. *
e Notify a medic.

6. BE AWARE: The field protective mask for chemical-biological-radiological (CBR) protection
will not protect you from carbon monoxide poisoning.

The Best Defense Against Carbon Monoxide Poisoning Is Good Ventilation

| For First Aid, refer to FM 21-11.

Warning a
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WARNING

AIR CONDITIONING SYSTEM

» Always wear goggles while testing or servicing air conditioning system. DO NOT allow refrigerant
to contact your skin. Failure to follow this warning may result in injury to personnel.

DO NOT test or service air conditioning system while smoking or near open flame. Refrigerant will
become a poisonous gas when burned. Failure to follow this warning may result in serious illness
or death to personnel.

DO NOT allow direct flame or electric heaters to contact refrigerant container. Localized heat can
raise pressure to a dangerous level and cause refrigerant container to explode, resulting in
serious injury or death to personnel.

* Never attempt to connect servicing equipment while air conditioning system is running. Failure to
follow this warning may result in injury to personnel.

* Never open high side valve on air conditioner manifold gage set while air conditioning system is
operating. Refrigerant may be pumped back into refrigerant container and cause refrigerant
container to explode, resulting in serious injury or death to personnel.

» Never attempt to charge system on the high side while air conditioning system is running. Failure
to follow this warning may result in injury to personnel.

WARNING

AXLES, STEERING, AND SUSPENSION

*Front and rear axle assemblies, and rear spring assembly are heavy. Use extreme caution,
provide support, and use assistance during removal and installation. Failure to follow this warning
may result in serious injury to personnel or damage to axle assembly.

*Front spring assembly is heavy. Use caution during removal. Failure to follow this warning may
result in serious injury to personnel or damage to axle assembly.

*Ensure that “C” lock is correctly seated in differential side gear. Failure to correctly seat “ C* lock
may result in loss of truck’s wheel and serious injury or death to personnel.

*Nuts at steering arm or bolts at upper kingpin bearing cap must be removed alternately and with
caution. Compression spring underneath steering arm or bearing cap could fly up during removal,
causing serious injury to personnel.

*Tightly hold differential case assembly together to absorb spring pressure during removal and
installation of ring gear bolts. Failure to follow this warning may ‘result in injury to personnel or
damage to differential assembly components.

Warning b
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WARNING
AXLES, STEERING, AND SUSPENSION (Continued)

« Use extreme caution when releasing tension from spring assembly and auxiliary spring. Springs
are under considerable pressure and could cause injury to personnel if suddenly released.

» Steering column lower bearing retainer clip is under spring tension, Use caution during removal.
Failure to follow this warning may result in injury to personnel.

WARNING
BODY AND ACCESSORIES

» Use caution when handling sheet metal. Sheet metal has numerous sharp edges and splinters.
Failure to follow this warning may result in injury to personnel.

» Use only effective chip guarding and personnel protective equipment (goggles/shield, gloves,
etc. ) when using drill or grinder. Failure to follow this warning may result in injury to personnel.

» Wear heavy gloves and safety goggles when handling window glass or windshield to avoid risk of
injury to personnel,

WARNING
BRAKE SYSTEM

« DO NOT use a dry brush or compressed air to clean brake shoes, brake pads, or brake
components. There may be asbestos dust on brake shoes, brake pads, or brake components
which can be dangerous to you if you breathe it. Brake shoes, brake pads, and brake
components must be wet, and a soft brush must be used. Failure to follow this warning may result
in serious illness or death to personnel.

« Always wear goggles while performing power booster repair. Power booster spring retainer is
under spring pressure. Failure to use correct tools and procedures may result in injury to
personnel.

» Accumulator contains compressed gas. DO NOT apply heat to accumulator, DO NOT attempt to
repair an inoperative accumulator, always replace an inoperative accumulator with a new one.
Drill a 1/16 in. (1.6 mm) hole through end of accumulator can opposite “O” ring to dispose of an
inoperative accumulator. Failure to follow this warning may result in serious injury or death to
personnel.

Warning c
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WARNING

BRAKE SYSTEM (Continued)

@ DO NOT use a drum or rotor that will not meet minimum wear specifications. Failure to follow this
warning may result in brake failure and serious injury or death to personnel.

® DO NOT place hand in front of caliper piston when removing with compressed air. Failure to follow
this warning may result in injury to personnel.

WARNING

CLEANING AGENTS

® Alcohol used for cleaning is highly flammable and poisonous. Drinking of this alcohol can cause
blindness and death. Avoid inhaling its fumes. Keep away from open flame.

® Carburetor cleaning compound is highly flammable. Keep away from open flame. Failure to follow
this warning may result in serious injury or death to personnel.

® Dry cleaning solvent P-D-680 is toxic and flammable. Always wear protective goggles and gloves
and use only in a well-ventilated area. Avoid contact with skin, eyes, and clothes and DO NOT
breathe vapors. DO NOT use near open flame or excessive heat. The solvent's flash point is
100°F-1 38°F (38°C-59°C). If you become dizzy while using cleaning solvent, immediately get
fresh air and medical help. If solvent contacts eyes, immediately wash your eyes with water and
get medical aid.

WARNING

COMPRESSED AIR

« Use only effective chip guarding and personnel protective equipment (goggles/shield, gloves,
etc. ) when using compressed air. Compressed air used when checking for restrictions or cleaning
purposes should never exceed 30 psi (207 kPa). Failure to follow this warning may result in
serious injury to personnel.

WARNING

ELECTRICAL SYSTEM

« Both battery negative cables must be disconnected before removing any electrical system
components. (See TM 9-2320-289-20) Failure to follow this warning may result in serious injury or
death to personnel.

Warning d
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WARNING
ENGINE ASSEMBLY

® Use extreme caution to ensure that clothing or tools DO NOT get caught in truck's operating
drivebelts. Failure to follow this warning may result in serious injury to personnel or equipment
damage.

® DO NOT place hands between engine and transmission when installing engine. Failure to follow
this warning may result in injury to personnel.

& Avoid skin contact with anaerobic sealing compound. Immediately wash off skin if contact is
made. Failure to follow this warning may result in injury to personnel.

® Always wear goggles while using valve spring compressor. Valve springs are tightly compressed.
Failure to follow this warning may result in serious injury to personnel.

® Wear goggles while testing fuel injector nozzles. Failure to follow this warning may result in serious
eye injury.

® Ensure that governor cover is installed before operation of fuel injector pump. Pressurized fuel
may cause injury to personnel and/or damage to equipment.

® DO NOT place hand or arms near nozzle tip of fuel injector nozzle during testing. Nozzle tip must
be enclosed in a receptacle, preferably transparent, to contain fuel spray. High-pressure
atomized fuel spray from nozzle tip can puncture skin and destroy tissue. Failure to follow this
warning may also result in blood poisoning.

¢ Diesel fuel is flammable, DO NOT perform this procedure near fire, flames, or sparks. A fire
extinguisher must be on hand in work area. Failure to follow this warning may result in serious
injury or death to personnel.

® Always wear goggles when removing piston pin retainers. Failure to follow this warning may result
in serious injury to personnel.

WARNING
TRANSMISSION AND TRANSFER CASE

eTransmission is heavy, Use caution and provide support during installation to, and removal from,
holding fixture. Failure to follow this warning may result in serious injury to personnel or damage to
transmission.

e Allow transmission oil cooler pipes to cool before attempting to service. Failure to follow this
warning may result in serious burns.

Warning e
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WARNING
TRANSMISSION AND TRANSFER CASE (Continued)

. Transmission, torque converter, and transfer case are heavy. Use caution and provide support
during removal and installation, Failure to follow this warning may result in serious injury to
personnel or equipment damage,

All valves are under spring tension, Wear goggles and use caution during removal and installation

of springs. Maintain pressure against valves while removing and installing retaining pins. Failure to
follow this warning may result in injury to personnel.

» Wear goggles and use caution during removal and installation of regulator boost valve spring,
Spring is tightly compressed and could fly out of bore. Failure to follow this warning may result in
serious eye injury,

» Use only effective chip guarding and personnel protective equipment (goggles/shield, gloves,
etc. ) when using drill, Failure to follow this warning may result in injury to personnel,

Warning f
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REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS
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HOW TO USE THIS MANUAL

This manual is designed to help operate and maintain the CUCV Series trucks. This manual
describes in detail the Intermediate Direct Support and General Support Maintenance prescribed by
the Maintenance Allocation Chart (TM_9-2320-289-20) and the Source, Maintenance, and
Recoverability (SMR) Codes| (TM_9-2320-289-34P).

FEATURES OF THIS MANUAL:

® Bleed-to-edge indicators on the cover and on the edge of applicable manual pages
provide quick access to chapters and sections most often used.

® A table of contents is provided for all chapters, sections, and appendices.

® WARNINGS, CAUTIONS, NOTES, subject headings, and other important information are
highlighted in BOLD print as a visual aid.

® Statements and words of particular importance are printed in capital letters to create
emphasis.

® |Instructions are located together with figures that illustrate the specific task you are
working on, In many cases, the task steps and illustrations are located side-by-side,
making identification and procedure sequence easier to follow.

® Dashed leader lines used in

illustrations indicate that called
out items are not visible (i. e.,
they are located  within |
structure). The example % ]
illustrates that the torque 3
converter (16) is located S
within the transmission, 0 o
\ -
\\\\\ /
4 \\/?1/ N
Z > B

%

Dashed Leader Line Example

® An alphabetical index is provided at the end of the manual to assist in locating
information not readily found in the table of contents.

® Technical instructions include metric in addition to standard units. A metric conversion
chart is provided on the inside back cover,

FOLLOW THESE GUIDELINES WHEN YOU USE THIS MANUAL:

. Quickly read through this manual and become familiar with its contents before
proceeding to specific maintenance tasks.

TA5014
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® A warning summary is provided at the beginning of this manual and should be read
before performing any maintenance tasks.

® In the actual maintenance tasks, follow all WARNINGS, CAUTIONS, and NOTES. These
are given immediately preceding the procedural steps to which they apply. If these
instructions are not followed, or care is not taken, you may injure yourself or cause
equipment damage.

® \Within a chapter, section, or paragraph, headings are used to help group the material
and assist you in quickly finding tasks. Read all preliminary information found at the
beginning of each task. After completing a task, ALWAYS perform the follow-on
maintenance at the end of the task.

USING YOUR MANUAL: AN EXAMPLE

The operator of a CUCV truck complains that the truck engine cranks normally but will not
start. The truck has been assigned to you for repair. To correct the problem you will need to follow
these steps:

® Turn to the cover of your manual. On the right margin, find the listing for
Troubleshooting and turn to the page listing given. When you reach the troubleshooting
section, locate the paragraph entitled Troubleshooting Symptom Index [(paragraph 2-3).

® Both mechanical and electrical troubleshooting symptoms are listed in the
Troubleshooting Symptom Index and are organized according to equipment category.
Read through the index until you find a symptom listing which most closely matches the
problem. The symptom “Cranks Normally But Will Not Start” is found under the
“ENGINE” category of mechanical troubleshooting. Turn to the page for the
troubleshooting procedure that will help solve your problem.

® Follow the instructions for each “Step” listed in the troubleshooting procedure. Start
with Step 1 and proceed in order until you reach the step where a problem is actually
found. In this case, let's assume that steps 1-4 are performed without difficulty. Step 5
indicates “Test the fuel injector pump. (See|paragraph 344)f

® [Paragraph 3-44]is located in[Chapter 3. Using the Tab/e of Contents, find the listings for
Because the fuel injector pump is part of the fuel system, you would
proceed to Section Ill, Fuel System Maintenance. The index at the beginning of
Section Il will tell you on which page [paragraph 3-44 lis located.

¢ [Paragraph 3-44|is the maintenance procedure for testing the fuel injector pump.
Carefully read through the procedure, follow all instructions, and perform all steps in the
proper sequence. When you have finished the last step, you will have tested the fuel
injector pump and will know if it should be replaced.

USE OF RTV SEALANT:

When maintenance instructions in this manual instruct you to use RTV sealant (ltem 57,
[Appendix_B), follow instructions on the tube or box for proper component assembly time and RTV
curing time.

TRUCKS EQUIPPED WITH SWING FIRE HEATERS:

Maintenance tasks in this manual do not allow for trucks which may have swing fire heaters
installed. If the truck you are working on has a swing fire heater, you may have to disconnect the
heater's components to obtain access to other components if interference exists.

Vi
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CHAPTER 1
INTRODUCTION

Section 1. GENERAL INFORMATION

1-1. SCOPE.

a. This manual contains instructions for the performance of maintenance of CUCV Series
trucks at the intermediate direct support and general support level, Models included are:

MI 008, Truck, Cargo, Tactical, 1 1/4 Ton, 4x4

M21008A1, Truck, Cargo, Tactical, 1 1/4 Ton, 4x4

MI 009, Truck, Utility, Tactical, 3/4 Ton, 4x4

MI 010, Truck, Ambulance, Tactical, 11/4 Ton, 4x4

M1028, Truck, Shelter Carrier, Tactical, 11/4 Ton, 4x4

MIO28A1, Truck, Shelter Carrier w/PTO, Tactical, 1 1/4 Ton, 4x4
MIO28A2, Truck, Shelter Carrier w/PTO, Tactical, 1 1/4 Ton, 4x4
M1028A3, Truck, Shelter Carrier, Tactical, 11/4 Ton, 4x4
M1031, Truck, Chassis, Tactical, 1 11/4 Ton, 4x4

O N Ul b wN -

=)
~

b. Other manuals which may be referred to should be considered a part of this manual.

1-2. MAINTENANCE FORMS AND RECORDS.

Department of the Army forms and procedures used for equipment maintenance will be
those prescribed by DA Pam 738-750, The Army Maintenance Management System (TAMMS).

1-3, DESTRUCTION OF ARMY MATERIEL TO PREVENT ENEMY USE,

Procedures outlined in TM 750-244-6 (Procedures for Destruction of Tank-Automotive
Equipment to Prevent Enemy Use) are applicable to these trucks.

1-4. PREPARATION FOR STORAGE OR SHIPMENT.

For information on storage or shipment of these trucks, see TM 9-2320-289-20.

1-5. OFFICIAL NOMENCLATURE, NAMES, AND DESIGNATIONS.

The nomenclature, names, and designations used in this manual are consistent with official
usage. All hardware, assemblies, and subassemblies are named according to the nomenclature used
in[TM_9-2320-289-34P,

1-6, REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIRS).

If your CUCV Series truck needs improvement, let us know. Send us an EIR. You, the user,
are the only one who can tell us what you don'’t like about your equipment. Let us know why you don’t

Change 2 1-1
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like the design or performance. Put it on an SF 368 (Quality Deficiency Report). Mail it to us at:
Commander, U.S. Army Tank-Automotive Command, ATTN: AMSTA-QRD, Warren, Ml 48397-5000,
We'll send you a reply.

1-7. WARRANTY INFORMATION.

To determine if your CUCV Series truck is under warranty, see TB 9-2300-295-15/24.

1-8. METRIC SYSTEM.

The equipment described herein contains metric components and requires the use of metric
tools; therefore, metric units, in addition to standard units, will be used throughout this manual,
Standard units will be given first with the equivalent metric unit in parentheses, for instance: 7000 Ib.
(31 78 kg). A metric conversion chart is located on the inside back cover of this manual.

1-9, COMMON TOOLS, SPECIAL TOOLS, AND REPAIR PARTS.

a, For authorized common tools, refer to the Common Table of Allowance (CTA) and the
Modified Table of Organization and Equipment (MTOE) applicable to your unit.

b. For special tools, and Test, Measurement, and Diagnostic Equipment (TMDE), refer to
the Repair Parts and Special Tools List (RPSTL) manual,. TM 9-2320-289-34P, land the Maintenance
Allocafion Chart (MAC) in TM 9-2320-2879-20.

c. Repair parts are listed and illustrated in the Repair Parts and Special Too/s List (RPSTL)
manual, TM 9-2320-289-34P.

d. Torque wrenches are normally marked with a measurement term ft.-lb. or in. -Ib. The
terms used within this manual are Ib,-ft, or Ib. -in., with the equivalent metric unit in parentheses.

1-2 Change 1
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Section Il. EQUIPMENT DESCRIPTION AND DATA

1-10. DIFFERENCES BETWEEN MODELS.
M1008 | M1008A1 M1008 M1010 M1028 | M1028A1 | M1031
a. Model 208 Transfer Case X X X X X
b. Model 205 Transfer Case X X
c. 100 amp, 12/24 volit
Electrical System X X X X X X
d. 200 amp, 12/24 voit
Electrical System X X
e. Troop Seat Kit* X X
f. Communications Kit X X X
g. Radio Mounting X X
h. Weapon Brackets X X X X X X
I. Cargo Tie-downs X X
j. Shelter Tle-downs X X
k. Alr Conditioner X
. Gas-Particulate Filter
Unit (GPFU) System X
m. Cargo Cover Kit* X X
n. Rear Passenger Seating X
o. Spotlight X
p. Floodiights X
q. 10.00R-15C Tires X
r. LT235/85R-16E Tires X X X X X X
8. Locking Differential X
t. No-spin Differential X X X X X X

* These items are not standard equipment, but the indicated trucks may be equipped as shown.

* %

Selected M1028

trucks only.
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1-11. EQUIPMENT DATA.

Vehicle performance data for the CUCV Series trucks is listed in the table below.

Table 1-1. Tabulated Data

* Helght will vary with different shelters and loading.

1-4

DATA MODEL
M1008 M1028
M1008A1 M1009 M1010 M1028A1 M1031
Welghts:
Curb 5900 b 5200 Ib 7370 Ib 5800 Ib 5250 b
(2679 kg) (2361 kg) (3346 kg) (2633 kg) (2384 kg)
Payload/ 2900 Ib 1200 Ib 2080 Ib 3600 Ib 3950 Ib
Passengers (1317 kg) (545 kg) (944 kg) (1634 kg) (1793 kg)
GVWR 8800 Ib 6400 b 9450 b 9400 Ib 9200 Ib max
(3995 kgj {2906 kgj {4250 kgj {4288 Kg) {4177 kg)
GAWR (front) 4500 b 3600 b 4500 Ib 4500 Ib 4500 ib
{2043 kg) (1634 kg) {2043 kg) (2043 kg) {2043 kq)
GAWR (rear) 7500 b 3750 Ib 7500 ib 7500 Ib 7500 b
(3405 kg) (1703 kg) (3405 kg) (3405 kg) (3405 kg)
Wheelbase 131.51in 106.5 in 131.5In 131.6in 131.51In
{334 cm) {271 cm) {334 cm) {334 cm) {334 cm)
Track (front) 67.8 In 57.4In 67.8 in 67.81in 67.8 In
(172 cm) (146 cm) (172 cm) (172 cm) (172 cm)
Track (rear) 65.8 in 54.4in 65.8 in 65.8 in 65.8 in
(167 cm) (138 cm) (167 cm) (167 cm) (167 cm)
Ground Clearance 10.7 In 9.8 in 10.8in 10.5in 10.5In
(to T/C skid plate (27.2 cm) (24.4 cm) (26.7 cm) (26.7 cm) (26.7 cm)
@ GVWR)
Rear Axle @ GVWR 7.8in 8.6in 7.81in 7.81In 7.81In
(19.8 cm) (21.8 cm) (19.8 cm) (19.8 cm) (19.8 cm)
Front Axle @ GVWR 8.6 in 8.4in 8.6in 8.6 In 8.6 Iin
(21.8 cm) {21.3 cm) (21.8 cm) {21.8 cm) (21.8 cm)
Helght (overall) 75.4 In 75.0 In 101.6 in 107.1 In* 78.3 In
@ Curb {181.5 cm) {180.5 cm) {258 cmy) (272 cm) (193.8 cm)
Length (overall) 220.7 in 191.8 In 227.7 In 220.7 In 212.9in
(560.6 cm) (487.1 cm) (578.4 cm) {560.6 cm) {504.8 cm)
Wwidth (overall) 81.21In 79.6 In 81.21in 81.21In 81.21in
(206.2 em) (202 cm) (206.2 cm) (206.2 cm) (206.2 cm)
Emmaimas
Ell'lllv.
Type 90-degree 90-degree 90-degree 90-degree 90-degree
V8 Diesel V8 Diesel V8 Diesel V8 Diesel V8 Diesel
Piston 379 cu in 379 cuin 379 cu in 379 cu In 379 cu in
Displacement (6.21) (6.21) (6.21) (6.21) (6.21)
SAE Net 135 hp @ 135 hp @ 135 hp @ 135 hp @ 135 hp @
Horsepower 3600 rpm 3600 rpm 3600 rpm 3600 rpm 3600 rpm
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Transfer Case:

Model

Speed
Ratios

Lubrication
Capacity

Front Axle:

Type

Differential Type

Lubrication
Capacity

Rear Axle:

Type

Differential Type

Lubrication
Capacity

Service Brake:

Front
Rear

New Process
Model 208

2-speed
2.61 & 1.00

5qt
(4.81)

Fuil-fioating
Two-pinion

4.5 pt
(2.131)

Full-floating

Four-pinion
No-spin

New Process
Model 208

2-speed
2.61 & 1.00

5 qt
(4.8 1)

Semi-fioating

Two-pinion

4.5 pt
(2.13 1)

Semi-floating
Two-pinion
Locking

5.4 pt

M 14 N
\e.1 1)

Disc
Drum

New Process
Model 208

2-speed
2.61 & 1.00

5 qt
(4.8 1)

Fuii-fioating

Two-pinion

4.5 pt
(2.13 1)

Full-floating

Four-pinion
No-spin
5.4 pt

11
TR Y]

Disc
Drum

New Process
Model 208 or

AAadal DNE
WIVUSE cuy

Full-floating
Four-pinion
No-spin

5.4 pt
(2.1 1)
&y

Disc
Drum

Table 1-1. Tabulated Data (Continued)
DATA MODEL
M1008 M1028
M1008A1 M1009 M1010 M1028A1 M1031
Fuel System:
Low-prassu Mschanical Mschanical Mechanical Mechanical Mechanical
Lift Pump ift Pump LIft Pump Lift Pump Lift Pump
High-pressure Stanadyne Stanadyne Stanadyne Stanadyne Stanadyne
Model DB2 Model DB2 Model DB2 Model DB2 Model DB2
Injection Nozzle Bosch Bosch Bosch Bosch Bosch
Fuel Tank 20 gal 27 gal 20 gal 20 gal 20 gal
Capacity (75.7 1} (102.2 1) (75.7 1) (75.7 1) (75.7 1)
Electrical System 12/24 volt 12/24 volt 12/24 volt 12/24 volt 12/24 volt
Charging System 100 amp’ 100 amp/ 200 amp/ 100 amp/ 100 amp/
28 volt 28 volt 28 volt 28 volt 28 volt
Transmission:
Type Automatic Automatic Automatic Automatic Automatic
GM THM 400 GM THM 400 GM THM 400 GM THM 400 GM THM 400
Lubrication 19 pt 19 pt 19 pt 19 pt 19 pt
Capacity {51 {Sh S {sh {8}

New Process
Model 205

2-speed
1.9

(=]
-]
-
o
o

Fuli-floating
Four-pinion
No-spin

5.4 pt
210
&y

Disc
Drum
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1-12. DIFFERENCES

BETWEEN MODELS.

M1028A2 M1028A3 M1028A2 M1028A3
Model 208 Transfer Case X k. Air Conditioner
Model 205 Transfer Case X 1. Gas-Particulate Filter
c. 100 amp, 12/24 volt Unit (GPFU) System
Electrical System X X m. Cargo Cover Kit
d. 200 amp, 12/24 voit n. Rear Passengser Ssating
Electrical System o. Spotiight
e. Troop Seat Kit b. Floodlights
Communicatlons Kit X X q. 10.00R-15C Tires
g. Radio Mounting r. LT235/85R-16E Tires X X
h. Weapons Bracket s. Locking Differential
i. Cargo Tie-downs X t. No-spin Differential X X
I Shelter Tle-downs X X u. Dual Rear Wheels X X
1-13. EQUIPMENT DATA.
Table 1-1.1. Tabulated Data
DATA DATA
M1028A2 M1028A3 M1028A2 M1028A3
Weights: Rear Axle @ GVWR | 7.7 in 7.7 in
Curb 6120 Ib 6120 Ib (19.6 cm) (19.6 cm)
(2778 kg) (2778 ka) Front Axle @ GVWR | 8.6 in 8.6 in
Payload/ 3940 b 3940 Ib (21.8 cmj) (21.8 cm})
Passengers (1789 kg) (1789 kg)
GVWR 10,120 Ib max | 10,120 b max ge::guhr‘b‘m’e’a") (120772 ‘C'r'r“) (‘20772' 1c'r:)
(4594 kg) (4594 kqg)
GAWR (front) 3900 ib 35800 ib Length (overali) 220.7 in 220.7 in
(1770 kg) (1770 kg) (560.6 cm) (560.6 cm)
GAWR (rear) 522554“:( ) ?;:204'?( ) Width (overall) 95.8 In 95.8 in
( 9 9 (243.3 cm) | (243.3 cm)
Wheelbase 131.561in 131.5in )
(334 cm) (334 cm) Engine:
Type 90-degree 80-degree
Track (front) 67.8in 67.8 in V8 Diesel V8 Diesel
(172 cm) (172 cm) Piston 379 cu in 379 cuin
i 21 21
Track (rear) 75.8in 75.8 in Displacement (6.2 (.21
(193 cm) (193 cm) SAE Net 135 bhp @ 135 bhp @
Horsepower 3600 rpm 3600 rpm
Ground Clearance 10.7 in 10.7 in
{to T/C skid plate (27.2 cm) {27.2 cm}
@ GVWR)

* Height will vary with different shelters and loading.
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Table 1-1.1, Tabulated Data (Continued)
DATA DATA
M1028A2 M1028A3 M1028A2 M1028A3
Fuel System: Transfer Case
(Con’t):
Low-pressure Mechanical Mechanical
Lift Pump Lift Pump Ratios 1.96 & 1.00 2.61 & 1.00
High-pressure Stanadyne Stanadyne Lubrication 2 qt 5 qt
Model DB2 Model DB2 Capacity (2.51 (4.81)
Injection Nozzle | Bosch Bosch Front Axle:
Fuel Tank 20 gal 20 gal
Capacity (75.7 1) (75.71) Type Full Floating Full Floating
Differential Type | Two-pinion Two-plnion
Electrical System 12/24 volt 12/24 volt Lubrication 4.5 pt 4.5 pt
it 2.11 2.11
Charging System 100 amp/ 100 amp/ Capacity ( ' ( )
28 volt 28 volt Rear Axle:
Transmission: Type Full Floating Full Floating
Type Automatic Automatic Differential Type | Four-pinlon Four-pinion
GM THM 400 | GM THM 400 No-spin No-spin
Lubrication 19 pt 19 pt Lubrication 5.4 pt 5.4 pt
Capacity (o) 91 Capacity 2.11) (2.1 1)
Transfer Case: Service Brake:
Model New Process | New Process Front Disc Disc
Model 205 Model 208 Rear Drum Drum
Speed 2-speed 2-speed

Change 2
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CHAPTER 2
TROUBLESHOOTING INSTRUCTIONS

2-1. GENERAL.

a. This section provides information for identifying malfunctions which may develop in the
CUCV. Because of the complexity of the CUCV, troubleshooting has been divided into two major
areas: mechanical troubleshooting (Table 2-71] ) and electrical troubleshooting [Table 2-2). The
troubleshooting symptom index (paragraph 2-3)| provides a list of possible malfunctions, grouped
alphabetically by major truck system, with the location of steps that can be taken to correct the
malfunction.

b. For a better understanding of how a system operates, see Principles of Operation
(TM_9-2320-289-20).! If you're unsure about the location of an item mentioned in troubleshooting,
refer to the maintenance task where the item is replaced. DO NOT perform the maintenance task
unless the troubleshooting table tells you to do so.

c. When troubleshooting a malfunction:
(1) Ensure that both batteries are fully charged.

(2) Ensure that components on the truck are in accordance with TM 9-2320-289-34P.
Use of improper components may result in any of the malfunctions described in [Tables 2-1 o 2-2|

(3) Question the operator to obtain any information that might help determine the
cause of the problem. Also ensure that all applicable operator and unit maintenance troubleshooting
was performed before beginning troubleshooting procedures in this manual.

(4) Locate the symptom or symptoms in
Check both mechanical and electrical symptoms.

| paragraph 2-3| that describe the malfunction.

(5) Turn to the page in the troubleshooting table where the troubleshooting
procedures are listed. Headings at the top of each page show how each troubleshooting task is
organized: MALFUNCTION, TEST OR INSPECTION (in step number order), and CORRECTIVE
ACTION.

(6) Perform each step in the order listed until the malfunction is corrected, Steps are
listed in most probable cause sequence and continue through the least probable cause.

2-1
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2-2. TROUBLESHOOTING ELECTRICAL MALFUNCTIONS.

WARNING

Both battery negative cables must be disconnected before removing any
electrical system components, (See TM 9-2320-289-20) Failure to follow
this warning may result in serious injury or death to personnel.

CAUTION

DO NOT leave key in “RUN” position for more than 2 minutes for any
electrical system test. Failure to follow this caution may result In damage
to glow plugs.

a. Introduction. As a general rule, when troubleshooting malfunctions of electrical
systems, check for continuity through the component and any applicable switches and fuses. Use
the wiring diagrams in[Appendix E| and the following instructions to determine the routing of the
wiring, Replace any component, switch, or fuse that does not have continuity.

b. Abbreviations, Lead Descriptions, and Symbols.

(1) Abbreviations. The following abbreviations of wire colors are used throughout

BLK ... Black

BLKILTBLU . ................. Black with one light blue stripe
BLK/WHT .................... Black with one white stripe
BLK/YEL .. .................. Black with one yellow stripe
BLUE . .... ... ... ... Blue

BAN . ... ... Brown

BRN/RED . .. ............. Brown with one red stripe
BRN/WHT . ................... Brown with one white stripe
DKBLU ........ ... .. .. ..... Dark blue
DKGRN..................... Dark green

DK GRN/WHT . ............. Dark green with one white stripe
LTBLU ... ..o Light blue

LTBLURED ................. Light blue with one red stripe
LTGRN ..................... Light green

GRA . ... Gray

GIN ... ... Green

ON ... ... . Orange

ORN/BLK . ................... Orange with one black stripe
PINK ... ... .. . . Pink

PNK/BLK . .. ....... ... .... Pink with one black stripe
PPL........ ... .. ... ... ... Purple

PPL/WHT .................... Purple with one white stripe
RED/WHT . .................. Red with one white stripe
TAN/WHT .. ... Tan with one white striPe
WET ... White

WHT/BLK . ................... White with one black stripe
YE .. .. yellow

YELBLK . ................... Yellow with one black stripe
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(2) Lead Descriptions. Each lead on a wiring diagram is designated according to wire
size, wire color, and circuit. For example, lead 3 RED-2J (SXL) is designated as follows:

Wire Color
p——

3 RED-2J (SXL)
L ———
Wire Size Circuit
identifier

(a)  Wire size is the diameter of the wire in millimeters. Use the following table
to convert wire size into wire gage:

wire Sizse Wire _gage
B 20
I 18
1o 16
2 14
3 12
B 10
8 .. o 8
13 . 6
19 0 4
32 2

(b)  Wire color is as previously described.

(c)  The circuit identifier is only found on the wiring diagram and is used to help
distinguish between leads of the same wire size and color. The following
abbreviations may appear as part of the circuit identifier (temperature in
parentheses is maximum temperature that the wire can withstand):

NOTE

» A fusible link is connected to a lead by a splice and is always
constructed of a wire 4 gages higher than the lead it connects to.

o Any wire that is not labeled will be poly-vinyl chloride wire.

HDT Heavy-walled, high-abrasion, poly-vinyl
chloride wire (175°F or 97°C)

HW Heavy-walled, high-abrasion, Poly-vinyl
chloride wire (275°F or 152 ‘C)

SGT Poly-vinyl chloride; negative battery cable

SGX Cross-link polyethylene; positive battery
cable

SXL Heavy-walled, high-abrasion, cross-link
polyethylene (275°F or 152°C)

THERMO HW Fusible link; heavy-walled silicone over

cross-link  polyethylene.

2-3
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2-4

(3) Symbols. Major items appearing in wiring diagrams and schematics are labeled.
Other items that may require explanation are defined below:

TO BATTERY
Aol b FUEL l
LoD FILTER POS
ASSY TERM
S B0 Ly
{ IV = i 1 1SUPPRESSOR Ei:%r&%%
o t"WATER IN-FUELTSOLENOID  (E T 8LOCK /%
: - TER».{_ She
: ] B0 FUSIBLE LINK ) N4
""" . {RED-2F {THERMO HW
T J 3ECR sf(sL}u — |RED & [THERMG Wi
g Z e
—.8 YEL-508 5xit —

yA -
~/ B YEL-508

A — i 5 PNK=-30 ~————
) -5 TAN/WHT-33A

5 DX GRN-358 ——

o i ] L2 Yan-3) ———

T [¥ 3 RED-26

1 does A —B QRN-5§ ——— L
D“@ ( L L K1 PNK-}B (sxLy—

I Pnn-dy

8 BLK/YEL-63 ——

— 5 DK GRN -35A

—.5 TAN/WHT-338 —
T PNK-

-8 TAN-33/HDT) - . 18
T 3 RED-2A
X | 8 PNK/BLK-39B —
X

| _ I ]

+
'COMBINATION

VALVE SW

FOR (ONTINUATION OF CIRCUITS SEE FIGURE E-4

L——.8 ORN-55

Wiring Harness Terminals. Will be found In ‘Mmirror Image” locations on the wiring harness
male/?emale connector (F), The circuit through lead 3 RED-2J(SXL) is shown at points marked
“ (A)..n Note that only terminals for the applicable circuit will be shown on the wiring diagram.

Terminals shown on other wiring diagrams will be represented by empty blocks onthe wiring
harness connectors.

Splice. Indicates where a lead is soldered or otherwise connected to 1 or more other leads.
Repair any broken soldedered splice using soldering gun.

. Wiring Harness. Can be Identified on a wiring _diagram by a large number of leads going in the

same direction. Wring harnesess can be Identified on thetruck by a conduit (plastic Sleeve) or a

loom (string mesh) that wraps around the leads. The leads of each wiring harness are exposed
at the basé of the connectors.

Leads and Connector, Transmit electricity to major components. When disconnecting more
than one lead and connector from a major component, tag leads and connectors for Installation.

Ground Lead. Connects to frame or body to complete electrical circuit. A disconnected or

dlgfmaged ground lead can make a major component inoperative, or operative at lower
efficiency.

Wiring Harness Male/Female Connectors. Are shown on the wiring diagram according to

their actual shape. Anywhere that a female connector appears, the “mirror Image” shown
opposite It will be Its male connector.

TA50149
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C. General Electrical Troubleshooting Instructions.

(1) Any components that have been removed for testing must be installed again if

they are not defective,

(2) Fuses are identified by amperage in the troubleshooting procedures, as well by as
a number printed on the fuse itself. An easy way to identify fuses is by their color. The following is a

list of fuses and their colors:

Amperage Fuse Color
Samps . ... ... ... 0. Tan
10amps . .. .. ... .. .... Red
15amps . . . . .. ... Light Blue
20amps . . ... Lo oo Yellow
25 amps . ... ..o White
30 amps ... ... . Light Green

(3) Many electrical troubleshooting tasks will require that you check for voltage or
continuity through a lead or connector terminal, Leads will be identified by wire color if their location
is unclear, Connector terminals will usually be identified by the leads that connect to the back of

them.

2-6
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2-3. TROUBLESHOOTING SYMPTOM INDEX.

MECHANICAL TROUBLESHOOTING

Troubleshooting
Procedure
Page
AIR CONDITIONER
Compressor Non operational . . . ... ... . 2-12
Cooling Insufficient . . . . ... ... ... .. . [2-10 ]
Low or No Air Flow . . . . . .. . -11
AXLES
“Klunking” Sound . ... ... . m
Noise While TUrning .. ... ... e 2-13
Scraping, ContinUOUS. . . . . . . . . . . . e Z=13]
Vibration . . ... 2-12
Whine:

All speed ranges . . . . ..ot [2:13 |
One Speed range . . . . o oot 2-13
“WHIrring,” COontinUOUS . . . . .ottt e e e e e e e e e e e [Z137]

BRAKE SYSTEM
Brakes:
5] - Vo 2-14
PUIl . | 2-14 |
SUEAK .« o ot e 2-14
Pedal:
Effort excessive . . . . . . .
PUISALES . . . . o ot e
Returns SIOWlY . . . . . . . . .
ENGINE
Accelerator:
EXCESSIVE SUIGE . . v vttt it e e et e e e et e e e 2-22
LOSS Of POWET . . . oo\ttt e e e e e e e e [2-2T ]
Engine Assembly:
Knock:
When cold . .. ... 2-21
With torque applied . . . .. ...t [Z21 ]
Misfires above idle . . . ... ... 2-22
Runsrough while driving . . . ... ... .. ... . . 2221
Stalls:
Atidle . . . -18
Deceleration . . . . . . . . . .
Heavy braking . . . ... ... .. . . ..
Exhaust Smoke:
Black . . . . . 2-17
BIUE . . . . [ 2-25 |
White (air temperature warm). . . . . . . . . ... 2-17
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2-3. TROUBLESHOOTING SYMPTOM INDEX (Con't).

MECHANICAL TROUBLESHOOTING

Troubleshooting
Procedure
Page
ENGINE (Continued)
Idle:
Knocks When hot . . . ... . . 2-19
Rough on cold-starts, Clears Up . . . . ... ..ttt [2-17 1
Rough, will not clean up.... . . . .. ..
Stallsatidle . ... ...
Lubrication System:
OIlI0SS . . o
Oil pressure light en . . . .. ...
No Engine Braking:
TR
N 2-39
Noise:
“Rapping™from cylinders . . . . ... ... . . . 2-24
Valve train . ... ... [ 2-25 ]
OVEINEALS . . . .ot 2-20
Starting:
Cranks:
Normally but will not start... . ... ... ... . . . . 2-16
Slowly but will not start . . .. ... ... 2-16
Will not crank .. ... ... [2-16 |
Will not shut off using Key.... . . . ..o 2-24
HEATER (ALL EXCEPT ENGINE COOLANT HEATER)
Blower Runs Continuously . . . ... ...t 2-25
SMOKY EXRAUSE . . . o oottt e e [ 2-25 ]
WIllNOt Start . . ... [ 225 |
HEATER, ENGINE COOLANT
Operates; Engine Remains Cold . . . .. ...... ...t ... 2-26
Will Not S;hut Off . . . .
WIlLNOt Start . . ..o 2-26
STEERING
Excessive Play . . . . ...
Hard . oo
LACK OF ASSISt . . . . vttt et e e e e 2:27
NOISY s s e e e e e e | _2-29
Slow Return d 0. .. ... =
Does Not Operate Properly . . ... ..o ot e e e e 2-28
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2-3. TROUBLESHOOTING SYMPTOM INDEX (Con't).

MECHANICAL TROUBLESHOOTING

Troubleshooting
Procdur
age
TRANSFER CASE
Control Lever DiSENQages . . . o« oottt et
Difficult to Shift . . . . . . ..
Fluid LOSS . .o ot 2-30
NOISY v vttt e e [2-30 ]
TRANSMISSION
Drives When in Neutral ... . . . . . . . .. . .
OilLoss . ............ e 2-31
Missing Speed Range:
DIV . ot i e e 2-37
REVEISE . . o v vttt i o e e e [2-38_]
2 [2-39 ]
2-3 Shift . .. e 2-37
Upshifts MIiSSING -« « v o o o e e e [2-33 ]
No Engine Braking:
071 o [2:39 |
T 2-39
Noise:
During acceleration ., . .. . ... ... 2-32
in 717 “2,” and/or reverse . ... ... ...
In park, neutral, and drive . . . .. ... ... [2-32__1
Squeal . . . ... e [2:337]
Shifting:
1-2 shift:
Barly . . e e El
Long with end bump . . .. . . .. . N 2
Rough . . . .
SHADAGEL - -« o e [2-35]
[2-3] shift:
Long with end bump . . ..., . 2-38
Barly, ... oo o o o s e e
ROUGN . . oo ggg
SHppage .« -
Upshifts delayed . .. ...... .. . 2-33
Upshifts, full throttle only . . .. .. .. ... 2-33|
Will not downshift . . ... .. ... 2-39
Slippage:
Phd SHft - o o
N driVe ..
[N FEVEISE . o it ettt e e e e e e 2-38
N 2T e L2=59)]
23 SHIft « v or e
WIll NOt HOIA i Park oo e vt et et e e 2-40
Will Not Release from Park . . . . . Ce Coeee 2-40
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2-3.

TROUBLESHOOTING SYMPTOM INDEX (Con't).

ELECTRICAL TROUBLESHOOTING

Troubleshooting
Prooedure
Page
AIR CONDITIONER
Control Inoperative . .................. e [2-42
Cooling Insufficient . . ... ... .. .. C.
BATTERIES/CHARGING SYSTEM
Generator Light On . . ... ... . ... .. Ce 2-42
Voltmeter:
All except 200 amp system:
Inred zone ................ e Ce 2-42
200 amp system:
inred zone .. .. ......... e e e e
Inyellow zone . . . .... . . . . . .
STARTING SYSTEM
Engine Stalls At Idle .. ... . 2-46
WINDSHIELD WIPER/WASHER SYSTEM
Washer:
Inoperative (Wiper Operative) . . ... ...t
Will not shut off . ... ... .. . .. . . [2-50]
Wiper Motor:
Blades:
DO NOt MOVE . . vt e e e et e e e e
DO NOL FEtUMN 0 PArK . . . .. oot e e et e e e e [2-47]
Inoperative in one speed . . . . ... .o ... [2-46 1
INEEIMIttENt . . . o o o e e e 2-48
2-47
Will not turn off |, . . . . . . e 2-47
STE/NCE TROUBLESHOOTING . - .t e ttte ettt et e et e et e e e 2-51
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Table 2-1. Mechanical Troubleshooting

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

AIR CONDITIONER

1.  COOLING INSUFFICIENT

Step 1. Test air conditioning system, (Seel_paragraph 10-20)

If leaks are found, tighten loose fittings and replace any damaged
components.

Step 2. Start engine. Check air conditioner belt for slipping.

If air conditioner belt is still slipping, repair compressor. (See[paragraph]
10-24)

Step 3. Start engine. Inspect compressor clutch for slipping. If compressor clutch is
slipping, shut off engine and check gap between compressor clutch plate and
compressor pulley. Gap should be 0.022-0.057 in. (0,560-1 .450 mm).

If gap is not within specifications, disassemble compressor and check for
mispositioned shaft or key. (See[_paragraph 10-24)

Step 4. Check clutch coil housing for improper installation or damage. (See[paragraphl
10-24)

Reposition or replace clutch coil housing if necessary.

Step 5. Remove air conditioner inlet grille. Inspect condenser coils and air conditioner inlet
grille for air blockage due to buildup of foreign material.

Clear air blockage.

CAUTION

DO NOT oporate air conditioner for extended periods with condenser
cover assembly removed. Failure to follow this caution may result In
damage to air conditioning system due to high head pressure.

Step 6. Remove condenser cover assembly. (See TM 9-2320-289-20) Operate air
conditioning system. Feel condenser coil bends. Bends at equal elevation should
be about the same temperature.

If bends have significantly different temperatures, cooler bend has a
restriction, Replace condenser if there are any restrictions. (Seel_paragraphl

[10-26)
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Table 2-1. Mechanical Troubleshooting (Con't)

MALFUNCTION

TEST OR INSPECTION
CORRECTIVE ACTION

2.

Step 7. Feel evaporator outlet line for warmth. If evaporator outlet line is warm, check for
frost spots on line. Frost spots on line indicate restrictions.

If evaporator outlet line is restricted, clear restrictions.
If evaporator outlet line is not restricted, perform step 8.
Step 8. Check expansion valve temperature sensing bulb positioning. It should be wrapped
securely to evaporator outlet line with thermal insulation tape. (Iltem 67,
Thermal insulation tape should completely cover temperature sensing
bulb.
Adjust positioning if not correct.

If positioning is correct, perform step 9.

WARNING

Compressed air used to test expansion valve should never exceed 30 psi
(207 kPa). Use only effective chip guarding and Personnel protective
equipment (goggles/shield, gloves. etc.). Failure to follow this warning
may result in serious injury to personnel.

Step 9. Remove expansion valve. (See_paragraph 10-27) Check expansion valve for
clogged inlet screen.

Clear inlet screen if clogged.
If inlet screen is not clogged, attempt to blow through expansion valve using

compressed air not to exceed 30 psi (207 kPa). If unable to blow through
expansion valve, replace expansion valve.

LOW OR NO AIR FLOW

Step 1. Remove condenser cover assembly, (Seel TM 9-2320-289-20)|Check for ice
buildup on evaporator coils. If there is ice buildup, test air conditioning system.

(Seel_paragraph 10-20)

If low pressure gage indicates that low side is below specifications, perform
step 2.

If low pressure gage indicates that low side is within specifications, replace

receiver-dehydrator. (Seelparagraph 10-27)
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Table 2-1. Mechanical Troubleshooting (Con't)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

WARNING

Compressed air used to test expansion valve should never exceed 30 psi
(207 kPa). Use only effective chip guarding and personnel protective
equipment (goggles/shield, gloves, etc.). Failure to follow this warning
may result in serious injury to personnel.

Step 2. Remove expansion valve. (See_paragraph 10-27) Check expansion valve for
clogged inlet screen.

Clear inlet screen if clogged.
if inlet screen is not clogged, attempt to blow through expansion valve using

compressed air not to exceed 30 psi (207 kPa). if unable to blow through
expansion valve, replace expansion valve.

3. COMPRESSOR ENGAGED BUT NOT OPERATIONAL

Step 1. Start engine. inspect compressor clutch for slipping. if compressor clutch is
slipping, shut off engine and check gap between compressor clutch plate and
compressor pulley. Gap should be 0.022-0.057 in. (0.560-1 .450 mm).

if gap is not within specifications, disassemble compressor and check for
mispositioned shaft or key. (Seel paragraph 10-24)

Step 2. Test air conditioning system, (Seel paragraph 10-20)
if system has proper charge, repair compressor. (Sed_paragraph 10-24)

AXLES

4. VIBRATION

Step 1. Check differential lubricating oil level. (See LO 9-2320-289-12)

Step 2. Check companion flanges for excessive rundout (looseness). (Seel paragraphs 6-7|
[69 and

Titghten loose components and replace any damaged components.
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Table 2-1. Mechanical Troubleshooting (Con’t)

MALFUNCTION
TEST OR inspection
Corrective ACTION

5.  EXCESSIVE NOISE WHILE TURNING

Step 1. Listen for excessive axlie noise while driving straight.

if axle noise is normal, inspect differential side gears and drive_pinions for
damage. (Sed_paragraphs 6-6, [6-7,|[6-8, [6-9] [6-16, and [6-17)

If axle noise is excessive, and noise increases while turning: remove, clean,
and inspect wheel bearings (see_TM_9-2320-289-20) land side bearings (see

[paragraphs 6-6][6-8] , and[6-16)

6. CONTINUOUS LOW-PITCHED “ WHIRRING” OR SCRAPING SOUND

[6-9] or

Step 1. _Remove and inspect differential drive pinion bearings. (Seelparagrap

Replace bearings if damaged,

7.  “KLUNKING” SOUND DURING INITIAL ACCELERATION

Step 1, Remove and inspect front axle shaft universal joint. (Seel paragraph 6-4)

Replace any damaged universal joints.

Step 2. Remove pinion shaft from differential assembly. (See[paragraph 6-6, [6-8, or

Inspect pinion shaft for damage.

Replace pinion shaft if damaged.

6. WHINE IN ONE SPEED RANGE

Step 1. Remove appropriate differential cover. (Seé¢_paragraph 6-5,, or [6-15) Inspect

ring gear and drive pinion for proper gear tooth contact pattern.

Adjust gear tooth contact pattern if it is not correct.

9.  WHINE IN ALL SPEED RANGES

Step 1. Remove appropriate differential cover, (Se¢_paragraph 6-5, or ; Inspect
ring gear and drive pinion for damage.

Replace if damaged.
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Table 2-1. Mechanical Troubleshooting (Con't)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

BRAKE SYSTEM

10, FRONT BRAKES DRAG

Step 1. Remove front wheels and check operation of caliper piston.

If caliper piston operation is frozen or sluggish, disassemble caliper

assembly. (See _paragraph 7-4) Check for improper lubrication or dirt in
caliper piston or caliper bore. Replace any damaged components.

11, BRAKES PULL WHEN APPLIED

Step 1. Remove front and rear wheels. Inspect rotors and drums for heat spotting and
scoring.

Machine to specifications if heat spotted or scored. (See_paragraph 7-2)
Step 2. Check rear backing plate shoe guides for insufficient lubrication.
Apply grease (Item 37,[Appendix B) to shoe guides if insufficiently lubricated.

Step 3. Check operation of caliper piston.

If caliper piston operation is frozen or sluggish, disassemble caliper
assembly. (Seed_paragraph 7-4) Check for improper lubrication or dirt in
caliper piston or caliper bore. Replace any damaged components.

Step 4. Check components of suspension system for looseness or damage.

Tighten any loose components. Replace any damaged components.

12. BRAKES SQUEAK

Step 1. Inspect rotors and drums for heat spotting and scoring.

Machine to specifications if heat spotted or scored. (Seel paragraph 7-2)

13. PEDAL EFFORT EXCESSIVE

Step 1. Remove front wheels and check operation of caliper piston.

If caliper piston operation is frozen or sluggish, disassemble caliper
assembly. (Seé_paragraph 7-4) Check for improper lubrication or dirt in
caliper piston or caliper bore. Replace any damaged components.

Step 2. Repair power booster. (See_paragraph 7-3)

Step 3. Repair power steering pump. (See_paragraph 8-5)

Step 4. Replace combination valve. (See TM 9-2320-289-20)
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Table 2-1. Mechanical Troubleshooting (Con't)

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

14. PEDAL RETURNS SLOWLY

Step 1,

Repair power booster. (Sek_paragraph 7-3)

15. PEDAL PULSATES

WARNING

DO NOT use a dry brush or compressed air to clean brake shoes, brake
pads, or brake components. There may be asbestos dust on brake shoes,
brake pads, or brake components which can be dangerous to you if you
breathe it. Brake shoes, brake pads, and brake components must be wet,
and a soft brush must be used. Failure to follow this warning may result in
serious illness or death to personnel,

Step 1.

Step 2.

Step 3.

Step 4.
Step 5.

Step 6.

Remove calipers. (See TM 9-2320-289-20) Install dial indicator so that plunger
contacts rotor about 1 in. (25 mm) from outside edge of rotor. Turn rotor one
complete rotation, Variation in dial indicator readings (lateral runout) should not be
more than 0.004 in, (0, 102 mm). Repeat for other rotor,

If lateral runout is excessive, adjust wheel bearings (See TM 9-2320-289-20)
and retest. |If lateral runout is still excessive, machine rotor. (See
[paragraph 7-2)

Remove drums. (See TM 9-2320-289-20) Measure inside diameter of drums at
open and closed edges and at right angles to each other, Do this at 8
evenly-spaced points.

If there is a difference between measurements (out-of-round), machine

drums to specifications. (Seel _paragraph 7-2)

Inspect rotors and drums for heat spotting or scoring.

Machine to specifications if heat spotted or scored. (Seel paragraph 7-2)
Adjust wheel bearings. (See TM 9-2320-289-20)
Check tires for improper balancing. (See TM 9-261 0-200-24)
Check components of suspension system for looseness or damage.

Tighten any loose components. Replace any damaged components.
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Table 2-1. Mechanical Troubleshooting (Con't)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

ENGINE

16. WILL NOT CRANK OR CRANKS SLOWLY BUT WILL NOT START

Step 1. Remove torque converter cover and inspect flywheel for chipped or damaged
teeth.

Replace flywheel if teeth are chipped or damaged. (Sed _paragraph 3-15)
Step 2. Test starter, (Se¢_paragraph 4-5)

17, CRANKS NORMALLY BUT WILL NOT START

Step 1. Check for voltage at pink lead on fuel injector pump fuel shutoff solenoid while
assistant cranks engine. There should be at least 9 volts.

If voltage is not correct, trace circuit. (See wiring diagram E-3 or E-5)
If voltage is correct, perform step 2.
Step 2. Disconnect pink lead from fuel injector pump fuel shutoff solenoid. Turn key to

“RUN” position, Touch pink lead to fuel injector pump terminal and listen for
clicking sound.

If clicking sound is not heard, remove governor cover. (See[paragraph 3-38)
Connect 12 volt power source to shutoff solenoid terminal and ground.
Observe solenoid plunger for freedom of movement. Clean or replace
solenoid if plunger sticks.

If clicking sound is heard, perform step 3.

Step 3. Check fuel injector pump timing. (Seel_paragraph 3-44)

Step 4. Remove any glow plug. (See TM 9-2320-289-20) Have assistant depress
accelerator pedal halfway and crank engine for 5 seconds.

If no fuel mist is observed in glow plug hole, check for restrictions in fuel
return system. Clear any restrictions.

If fuel mist is observed in glow plug hole, remove remaining glow plugs and

repeat test, Test fuel injector nozzle for each glow plug hole that does not
have fuel vapors. (Sed_paragraph 3-36)

Step 5. Test fuel injector pump. (See_paragraph 3-44)
Step 6. Test compression of each cylinder. (See[_paragraph 3-7)
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Table 2-1. Mechanical Troubleshooting (Con't)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

18. WHITE SMOKE (AIR TEMPERATURE WARM)

NOTE

Perform step 1 if white smokes only appears during starting.

Step 1. Check for inoperative glow plug module. (See TM 9-2320-289-20)

Step 2. Check fuel injector pump timing, (Se¢ paragraph 3-44)

WARNING

Use extreme caution to ensure that clothing or tools DO NOT get caught in
truck’s operating drivebelts. Failure to follow this warning may result in

serious injury to personnel or equipment damage.

Step 3. Start engine, Depress bottom of rocker lever on right side of fuel injector pump,

If engine sound doesn’t change, remove and inspect fuel injector pump

servo advance piston assembly. (Sed_paragraph 3-40)
Step 4. Test compression of each cylinder. (Se¢_paragraph 3-2)
Step 5. Check timing chain free play. (See[paragraph 3-1 1)

19. EXCESSIVE BLACK SMOKE
Step 1. Check fuel injector pump timing. (Seé_paragraph 3-44)
Step 2. Test each fuel injector nozzle. (Seé_paragraph 3-36)
Step 3. Test compression of each cylinder. (Seé_paragraph 3-2)

20. IDLES ROUGH ON COLD-STARTS BUT CLEARS UP AFTER WARM-UP

Step 1. Check fuel injector pump timing. (Se€_paragraph 3-44)
Step 2. Test fuel injector pump, (Se€_paragraph 3-44)
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Table 2-1. Mechanical Troubleshooting (Con't)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

WARNING

Use extreme caution to ensure that clothing or tools DO NOT get caught in
truck’s operating drivebelts. Failure to follow this warning may result in
serious injury to personnel or equipment damage.

Step 3. Start engine, Depress bottom of rocker lever on right side of fuel injector pump.

If engine sound doesn’t change, remove and inspect fuel injector pump

servo advance piston assembly. (Sed paragraph 3-40)

Step 4. Start engine. Loosen fuel injector line fitting at any fuel injector nozzle until fuel
starts to come from fitting.

If there is no engine rpm drop, test fuel injector nozzle. (Seel paragraph 3-36)

If there is engine rpm drop, tighten fitting to 20 Ib. -ft. (27 N.m) with crowfoot
attachment J-29698-A and repeat check for each fuel injector nozzle.

21. IDLES ROUGH WITHOUT ABNORMAL NOISE OR SMOKE, WILL NOT CLEAR UP

Step 1. Check fuel injector pump timing. (Se€_paragraph 3-44)
Step 2. Test each fuel injector nozzle. (Sed_paragraph 3-36)
Step 3. Remove governor cover. (See_paragraph 3-38) Check for black particles.

If black particles are evident, replace governor weight retaining ring. (See

Lparagraph 3-42)
Step 4. Test fuel injector pump, (Se€_paragraph 3-44)

Step 5. Test compression of each cylinder. (Se¢_paragraph 3-2)

22. STARTS BUT WILL NOT CONTINUE TO RUN AT IDLE

Step 1. Check fuel injector pump timing. (Seé paragraph 3-44)

Step 2. Have assistant start engine. Check fast idle solenoid to see if solenoid holds fuel
injector pump lever in fast idle position.

If fast idle solenoid does not operate properly, perform Electrical
Troubleshooting malfunction #7.

Step 3. Test each fuel injector nozzle. (Seg paragraph 3-36)

Step 4. Test fuel injector pump, (Seel_paragraph 3-44)

Step 5. Test compression of each cylinder. (Se¢_paragraph 3-2)
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Table 2-1, Mechanical Troubleshooting (Con’t)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

23. KNOCKS AT IDLE WHEN HOT

Step 1, Inspect torsional damper for looseness.

If torsional damper is loose, remove crankshaft pulley. (See
TM 9-2320-289-20)! Insert tool through slot in torsional damper, against front
lip of engine oil pan, to keep crankshaft from turning. Tighten bolt to 200 Ib.-ft.
(271 Nom). Install crankshaft pulley.

Step 2. Perform Mechanical Troubleshooting malfunction #34.

NOTE

If pistons are not defective, retarding fuel injector pump timing will quiet
down combustion knock.

Step 3. Loosen fuel injector pump nuts. Rotate fuel injector pump to retard timing as far as it
will go. Start engine. If knocking is not reduced, loosen any fuel injector line fitting at
fuel fuel injector. Knocking tone will change at fuel line feeding defective piston.
Tighten fitting to 20 Ib.-ft, (27 N.m) with crowfoot attachment J-29698-A and repeat
check until all defective pistons are located. Reset fuel injector pump timing. (See

paragraph 3-44)

Remove and inspect any defective pistons, connecting rods, and connecting

rod bearings. (See paragrapi 3-1 3)

Step 4. Remove engine oil pan. (See TM 9-2320-289-20) Check clearance between
connecting rod bearing caps. (See [paragraph 3-1 3)|

24, EXCESSIVE OIL LOSS

Step 1. Test compression of each cylinder. (Se¢ paragraph 3-2)

Step 2. Remove, clean, and inspect valves. (Sed paragraph 3-8)

Repair valves if necessary.

25. OIL PRESSURE LIGHT ON AT IDLE

Step 1. Remove, disassemble, and inspect engine oil pump and oil filter valve. (See
Lparagraph 3-33)
Step 2. Check main bearing clearance. (See [paragraph 3-1 4)

Step 3. Remove hydraulic valve lifter clamps and guide plates. (Sed paragraph 3-9)
Measure hydraulic valve lifter clearance where it contacts its bore, parallel with roller
and 90 degrees to roller. Clearance should not be more than 0,005 in. (O. 130 mm).
Repeat for each hydraulic valve lifter.

Replace hydraulic valve lifters that have excessive clearance.
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Table 2-1. Mechanical Troubleshooting (Con’t)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

step 4. Drain cooling system. (See_TM 9-2320-289-20)! Remove engine mounts. (See
Remove starter. (See_ TM 9-2320-289-20)! Inspect 2 oil galley plugs
at front of engine block and 7 oil galley plugs at rear of engine block. Oil galley
plugs should be flush with engine block.

If oil galley plugs are damaged or recessed in engine block, cut slot in olil
galley plug with chisel, pry out, and discard. Apply sealant (Item 56,

to new oil galley plug, and using oil galley plug installer, drive
into engine block until flush.

If oil galley plugs protrude from engine block, drive into engine block until
flush using oil galley plug installer.

26. OVERHEATS

Step 1. Attempt to spin fan and fan clutch by hand.

If fan and fan clutch revolve more than five times without drag, replace fan
clutch. (See TM 9-2320-289-20)

Step 2. Visually check to see if lateral movement of fan, as measured at fan blade,
exceeds approximately 0.25 in. (6.35 mm).

If lateral movement exceeds approximately 0.25 in. (6,35 mm), replace fan
clutch. (See TM 9-2320-289-20)

Step 3. Check for silicone fluid leakage around fan clutch bearing assembly. Small leakage
will not normally affect operation.

If silicone fluid leakage appears excessive, replace fan clutch. (See
TM 9-2320-289-20)

Step 4. Start engine, allow to reach operating temperature, then shut off, Carefully feel
radiator from right side to left side. Radiator should be warm on right side and hot
on left side, with an even temperature rise from right to left. Cold spots indicate
restrictions.

Repair or replace radiator if there are any restrictions. (See
TM 9-2320-289-20 and TM 750-254)

Step 5. Start engine and check for leakage from water pump and water pump plate.

If leakage is evident, replace water pump. (See paragraph 3-48)

Step 6. Inspect each cylinder head gasket for leakage.
If there is leakage, remove and inspect cylinder head. (Seé paragraph 3-7) If

cylinder head does not require replacement, replace cylinder head gasket
and install cylinder head.
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Table 2-1, Mechanical Troubleshooting (Con’t)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

27. NOTICEABLE LOSS OF POWER

Step 1. Check fuel injector pump timing. (Seé_paragraph 3-44)

Step 2. With engine running, check for compression leaks at all fuel injector nozzles and
glow plugs.

Tighten any leaking glow plugs to 10 Ib, -ft. (14 N.m). Tighten any leaking fuel
injector nozzles to 50 Ib, -ft. (68 Nom). Repeat check. If leaks are still found,
replace glow plug (see_TM 9-2320-289-20) or fuel injector nozzle gasket (see

Step 3. Test each fuel injector nozzle. (Seel_paragraph 3-36)
Step 4. Test compression of each cylinder, (Sed_paragraph 3-2)

28. HEAVY KNOCK WITH ENGINE TORQUE APPLIED

Step 1. Check to see if flywheel is contacting torque converter cover. Check
flywheel-to-torque converter bolts for looseness.

Reposition torque converter cover if interfering with flywheel. Tighten bolts to
50 Ib.-ft. (68 N.m) if loose.

Step 2. Inspect crankshaft pulley, fan pulley, and torsional damper for looseness.

Tighten crankshaft pulley or fan pulley if loose. If torsional damper is loose,
remove crankshaft pulley. Insert tool through slot in torsional damper, against
front lip of engine oil pan, to keep crankshaft from turning. Tighten bolt to
200 Ib.-ft. (271 N.m), Install crankshaft pulley. Tighten crankshaft pulley
bolts to 30 Ib, -ft. (41 Nom).

Step 3. Check main bearing clearance. (See|paragraph 3-1 4)

Step 4. Check connecting rod bearing clearance. (See[paragraph 3-1 3]

29. KNOCKS WHEN COLD, BUT CLEARS UP AFTER WARM-UP, INCREASES WITH ENGINE
TORQUE

Step 1. Check to see if flywheel is contacting torque converter cover.
Reposition torque converter cover if interfering with flywheel.
Step 2. Inspect crankshaft pulley, fan pulley, and torsional damper for looseness.

Tighten crankshaft pulley or fan pulley if loose. If torsional damper is loose,
remove crankshaft pulley. Insert tool through slot in torsional damper, against
front lip of engine oil pan, to keep crankshaft from turning. Tighten bolt to
200 Ib. -ft. (271 N.m), Install crankshaft pulley. Tighten crankshaft pulley
bolts to 30 Ib.-ft. (41 N.m).

Step 3. Check fuel injector pump timing. (Se¢_ paragraph 3-44)
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Table 2-1. Mechanical Troubleshooting (Con't)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

Step 4. Remove engine oil pan, (See TM 9-2320-289-20) Inspect connecting rods to see if
any are bent.

Replace any bent connecting rods. (See [paragraph 3-1 3}

Step 5. Remove pistons (see [paragraph 3-13) and check piston-to-cylinder bore clearance.
(See_paragraph 3-13, CLEANING AND INSPECTION, steps 9 and 10)

30. STALLS UNDER DECELERATION OR HEAVY BRAKING

Step 1. Check idle speed, (See TM 9-2320-289-20)

Step 2. Remove governor Cover. (Sed_paragraph 3-38) Check for black particles,

If black particles are evident, replace governor weight retaining ring. (See

Lparagraph 3-42)

Step 3. Remove governor cover. (See |paragraph 3-38) Operate throttle shaft and observe
governor assembly and metering valve for binding.

If there is binding, remove governor assembly and metering valve. (See
paragraph 3-39)] Replace any damaged components. Clean metering valve
with calibration fluid. (Item 13, Appendix B)|Reinstall governor assembly and
metering valve. If binding continues, replace metering valve.

31. EXCESSIVE SURGE AT LIGHT THROTTLE

Step 1. Check fuel injector pump timing. (Seé_paragraph 3-44)

Step 2. Check for restrictions in fuel lines.

Clear or replace restricted fuel lines, (Seel[paragraph 3-5] or
TM 9-2320-289-20) |If no restrictions are obvious, replace fuel filter. (See
TM 9-2320-289-20)

Step 3. Test each fuel injector nozzle, (Seé_paragraph 3-36)

32. MISFIRES ABOVE IDLE OR RUNS ROUGH WHILE DRIVING (IDLES NORMALLY)

Step 1. Check fuel injector pump timing. (Seé _paragraph 3-44)

Step 2. Check for restrictions in fuel lines.

Clear or replace restricted fuel lines. (Seelparagraph 3-5] or
TM 9-2320-289-20) If no restrictions are obvious, replace fuel filter. (See

TM 9-2320-289-20)
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Table 2-1, Mechanical Troubleshooting (Con’t)

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

33. BLUE SMOKE (ENGINE OIL BURNING IN CYLINDERS)

NOTE

Foamy or milky oil or rust on engine oil level indicator are evidence of
contamination,

Step 1.

Step 2.
Step 3.
Step 4.

Check engine oil level indicator for evidence of contamination.

Replace engine oil and engine oil filter if contaminated. (See
TM 9-2320-289-20)

Replace crankcase depression regulator valve assembly. (See TM 9-2320-289-20)

Check compression of each cylinder. (Seé paragraph 3-2)

Remove cylinder head. (Sege_paragraph 3-7) Inspect valve oil seals and valve
guides for damage.

Replace any damaged valve oil seals. (Seé paragraph 3-8) Repair valve
guides if damaged. (Sed paragraph 3-8)

34. VALVE TRAIN NOISE

Step 1.

Step 2.

Step 3.

Step 4.

Start engine and allow to reach operating temperature. Connect STE/ICE tester to
STE/ICE DCA connector under dash. (See TM 9-4910-571-12&P) Check engine oil
pressure at idle.

If oil pressure is less than 10 psi (69 kPa), perform Mechanical
Troubleshooting malfunction #25.

If oil pressure is 10 psi (69 kPa) or more, perform step 2.
Check oil pressure at 2000 rpm.

If oil pressure is less than 40 psi (276 kPa), perform Mechanical
Troubleshooting malfunction #25.

If oil pressure is 40 psi (276 kPa) or more, perform step 3.

Remove rocker arm covers. (Sed _paragraph 3-6) Inspect rocker arm assemblies
and mounting bolts for looseness and damage.

Tighten mounting bolts to 40 Ib, -ft, (54 N.m) if loose.

If rocker arms appear loose or damaged, see paragraph 3-6|

Remove cylinder heads. (Seé paragraph 3-4) Check to see if any valve springs are
broken.

Replace any broken valve springs. (See[_paragraph 3-8)
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Table 2-1. Mechanical Troubleshooting (Con't)

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Step 5.
Step 6.
Step 7.

Remove and inspect hydraulic valve lifters. (Sed_paragraph 3-9)
Remove valves and inspect valve guides. (Se¢_paragraph 3-8)

Remove and inspect camshaft. (See [paragraph 3-1 2)|

35. “RAPPING” SOUND FROM ONE OR MORE CYLINDERS

Step 1.
Step 2.

Step 3.

Check fuel injector pump timing. (Seé _paragraph 3-44)

Start engine, Loosen fuel injector line fitting at any fuel injector nozzle until fuel starts
to come from fitting.

If there is no engine rpm drop, test fuel injector nozzle, (See[paragraph 3-36)

If there is engine rpm drop, tighten fitting to 20 Ib, -ft. (27 N.m) with crowfoot
attachment J-29698-A and repeat check for each fuel injector nozzle.

Remove engine oil pan. (See TM_9-2320-289-20) |Check clearance between
connecting rod bearing caps. (See|paragraph 3-1 3)|

36. WILL NOT SHUT OFF USING KEY

WARNING

Use extreme caution to ensure that clothing or tools DO NOT get caught in
truck’s operating drivebelts. Failure to follow this warning may result in
serious injury to personnel or equipment damage.

Step 1.

Step 2.

Step 3.

With engine at idle, pinch flexible part of fuel return line at fuel injector pump to stop
engine,

Disconnect pink lead from fuel injector pump fuel shutoff solenoid. Turn key to
“ RUN” position. Touch pink lead to fuel injector pump terminal and listen for clicking
sound.

If clicking sound is not heard, remove governor cover. (Seel paragraph 3-38)
Connect 12 volt power source to shutoff solenoid terminal and ground.
Observe shutoff solenoid plunger for freedom of movement. Clean or replace
shutoff solenoid if plunger sticks.

If clicking sound is heard, perform step 3.

Remove governor cover. (Seelparagraph 3-38) Operate throttle shaft and observe
governor assembly and metering valve for binding.

If there is binding, remove governor assembly and metering valve. (See
[paragraph 3-39)| Replace any damaged components. Clean metering valve
with calibration fluid. (Item 13, Appendix B)] Reinstall governor assembly and
metering valve. If binding continues, replace metering valve.
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Table 2-1. Mechanical Troubleshooting (Con't)

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

HEATER (ALL EXCEPT ENGINE COOLANT HEATER)

37. WILL NOT START

Step 1.
Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Replace igniter, (Seel_paragraph 11-3)
Replace ignition control, (See[paragraph 11-3)

Remove overheat switch. (Sed_paragraph 11-B) Check for continuity through
switch contacts.

If there is no continuity, replace overheat switch.

Remove frame detector switch. (See| paragraph 11-3) Check condition of ceramic
rod.

Replace ceramic rod if damaged.

Remove fuel control valve. (Seel paragraph 11-3) inspect all components for
looseness or damage. Check fuel line connectors for clogs.

Tighten any loose components. Replace any damaged components. Clean
fuel line connectors if clogged.

Remove burner. (See_paragraph 11-3) Inspect vaporizer and wick for damage.

If only vaporizer or wick are damaged, replace. If both vaporizer and wick are
damaged, repair burner using rear vaporizer Kkit.

38. SMOKY HEATER EXHAUST AFTER 5 MINUTES CONTINUOUS OPERATION

Step 1.

Remove fuel control valve. (Seé¢_paragraph 11-B) Inspect all components for
looseness or damage.

Tighten any loose components. Replace any damaged components.

39. BLOWER MOTOR CONTINUES TO RUN AFTER HEATER IS TURNED OFF

Step 1.

Remove flame detector switch. (Seel_paragraph 11-3) Check condition of ceramic
rod.

Replace ceramic rod if damaged.
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Table 2-1. Mechanical Troubleshooting (Con't)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

ENGINE COO/ANT HEATER

40. WILL NOT START

Step 1. Replace igniter. (Se¢_paragraph 11-2)

Step 2. Remove limit switch. (See [paragraph 11 -2) Check for continuity through switch
contacts.

If there is no continuity, replace limit switch.

Step 3. Replace flame switch. (Se¢ paragraph 11-2)

Step 4. Remove thermostat valve. (See paragraph 11-2) Inspect all components for
looseness or damage. Check fuel line connectors for clogs.

Tighten any loose components, Replace any damaged components. Clean
fuel line connectors if clogged.

41. WILL NOT SHUT OFF

Step 1. Disconnect electrical connector at electric fuel pump to shut off engine coolant
heater, Remove thermostat valve. (See[paragraph 11-2) Inspect all components
for looseness or damage, Check fuel line connectors for clogs.

Tighten any loose components. Replace any damaged components. Clean
fuel line connectors if clogged.

42. HEATER OPERATES; ENGINE REMAINS COLD

Step 1. Check engine coolant level.

Fill cooling system if low. (See LO 9-2320-289-12)

Step 2. Remove motor. (See [paragraph 11-2)] Check to see if coolant pump hoses,
coolant pump passages, and blade slots are clogged. Inspect all components for
damage.

Disassemble and clean motor to remove clogs. Replace any damaged
components.

2-26



T™ 9-2320-289-34

Table 2-1. Mechanical Troubleshooting (Con't)

MALFUNCTION

TEST OR INSPECTION

Corrective ACTION

STEERING

43. EXCESSIVE PLAY IN STEERING

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.
Step 6.

Inspect steering shaft couplings and flexible coupling for looseness and wear.

Tighten nuts and bolts if loose. Repair steering shaft (see_paragraph 8-3) or
replace flexible coupling if worn.

Inspect upper ball joints for wear (Ml 009 only),

Replace ball joints if worn. (See[ paragraph 6-17)

Adjust pitman shaft preload and bearing preload of power steering gear. (See

Disconnect power steering pump-to-power steering gear line at power steering
gear. Check for worn power steering gear check valve.

Replace power steering gear check valve if worn. (See[ paragraph 8-4) Bleed
power steering system. (See TM 9-2320-289-20)

Adjust power steering gear bearing preload. (See[_paragraph 8-4)

Check for damaged or worn power steering gear.

Repair power steering gear if damaged or worn. (Sed _paragraph 8-4)

44. HARD STEERING, LACK OF ASSIST, OR SLOW RETURN OF STEERING

Step 1.

Step 2.

Step 3.
Step 4.

Step 5.

Check alinement of power steering gear to steering column. Check to see if
flexible coupling is rubbing against power steering gear adjuster plug.

Adjust position of steering column if not in line with steering gear. Loosen
pinch bolt of flexible coupling and assemble so that flexible coupling does not
rub against power steering gear adjuster plug. Tighten pinch bolt to 30 Ib.-ft.
(41 N.m).

Adjust pitman shaft preload and bearing preload of power steering gear. (See
[paragraph 8-4)

Perform Mechanical Troubleshooting malfunction #45.

Disassemble power steering gear (sed_paragraph 8-4) and check for sticking or
plugged spool valve.

Replace spool valve if sticking or plugged.

Remove, disassemble, and inspect steering column. (Sed paragraph 8-2)

Replace any damaged components.
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Table 2-1. Mechanical Troubleshooting (Con't)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

45, POWER STEERING SYSTEM DOES NOT OPERATE PROPERLY

NOTE

Use suitable container to catch hydraulic fluid.

Step 1. Disconnect power steering pump-to-power steering gear line at power steering
gear. Install power steering system analyzer with valve on power steering gear
side. Open valve. Start engine and run at idle. Check for leaks at fittings.

Tighten any leaking fittings.

Step 2. Bleed power steering system. (See TM 9-2320-289-20)

Step 3. Start engine and run at idle. Record flow rate and pressure.
If pressure is over 150 psi (1034 kPa), perform step 4.
If pressure is 150 psi (1034 kPa) or less, perform step 5.

Step 4. Shut off engine. Check for restrictions in power steering lines. Disconnect power
steering pump-to-power steering gear line at power steering gear. Inspect check
valve for free operation. (See[paragraph 8-4)

Clear any restrictions. Reposition or replace check valve if not operating
freely.

Step 5. Partially close system analyzer valve to build pressure up to 700 psi (4827 kPa).
Subtract current flow rate from flow rate in step 3.

If flow rate has dropped 1 gal. (3.785 1) per minute or more, repair power

steering pump. (See_paragraph 8-5)

If flow rate has dropped less than 1 gal. (3.785 1) per minute, perform
step 8.

CAUTION

DO NOT leave system analyzer valve fully closed for more than 5 seconds.
Failure to follow this caution may result in damage to power steering

pump.

Step 6. Close and partially open system analyzer valve three times. Note highest pressure
each time valve is closed. All three readings must be 1350-1450 psi
(9308-9998 kPa).

If all readings are within specifications, perform step 7.

If any reading is not within specifications, replace power steering pump
control valve. (See[paragraph 8-5)
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Table 2-1. Mechanical Troubleshooting (con't)

MALFUNCTION

TEST OR inspection

Corrective ACTION

Step 7.

Step 8.

Step 9.

Connect STE/ICE tester to STE/ICE DCA connector under dash. (See
TM 9-4910-571-12&P) Raise engine speed to 1500 rpm. Subtract current flow rate
from flow rate in step 3.

if flow rate has dropped 1 gal. (3.785 1) per minute or more, remove and
clean power steering pump control valve. (See[ paragraph 8-5] Remove any
burrs with crocus cloth (Item 18[ Appendix B). If hydraulic fluid is dirty, repair
power steering pump. (Seel paragraph 8-5)

If flow rate has dropped less than 1 gal. (3.785 1) per minute, perform
step 8.

Record current flow rate. Have assistant turn steering wheel all the way to left and
all the way to right. Record flow rate at each stop.

If flow rate drops to less than 1 gal. (3.785 1) per minute at each stop,
perform step 9.

If flow rate does not drop to less than 1 gal. (3.785 1) per minute at each
stop, repair power steering gear. (See_paragraph 8-4)

Run engine at idle speed. Have assistant turn steering wheel slightly to left and to
right, Observe change in pressure readings. Pressure should drop immediately as
steering wheel is turned, and raise immediately as steering wheel is straightened.

If pressure drops slowly; remove, disassemble, and clean power steering
gear valve assembly. (See_paragraph 814) If hydraulic fluid is dirty, repair
power steering pump, (See_paragraph 8-5)

46. NOISY STEERING

Step 1.
Step 2.
Step 3.

Disassemble, clean, and inspect power steering pump. (See_paragraph 8-5)
Adjust pitman shaft preload of power steering gear. (Sed_paragraph 8-4)

Remove power steering gear valve assembly. (Se¢ paragraph 8-4) Inspect seals
for damage.

Replace seals if damaged.

TRANSFER CASE

47. DIFFICULT TO SHIFT

Step 1.

Disassemble transfer case. (See [paragraph 5-21) or Check for binding, worn,
or damaged components inside transfer case.

Free any binding components if possible. Replace any worn or damaged
components.
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Table 2-1. Mechanical Troubleshooting (Con't)

MALFUNCTION
TEST OR inspection
Corrective ACTION

48. NOISY

Step 1. Check for loose transfer case mounting bolts.

Tighten transfer case-to-adapter bolts if loose. Tighten 2 adapter-
to-transmission support bolts to 40 Ib. -ft. (54 N.m) if loose. Tighten 4
transfer case-to-front propeller shaft bolts to 15 Ib.-ft. (20 N.m) if loose.

Step 2. Disassemble transfer case (sée paragraph 5-21 or » and check for worn or
damaged bearings.

Replace any worn or damaged bearings.
49. EXCESSIVE FLUID LOSS

Step 1. Check for loose transfer case housing bolts.

Tighten front output shaft bolts to 35 Ib.-ft. (47 N.m) if loose. Tighten rear
extension bolts to 30 Ib.-ft. (41 N.m) if loose.

Step 2. Check to see if transfer case vent is plugged or restricted.

Clear if plugged or replace if restricted.

Step 3. Disassemble transfer case (see_paragraph 5-21] or[5-22) and check for damaged
seals and gaskets.

Replace any damaged seals and gaskets.
SO. CONTROL LEVER DISENGAGES FROM POSITION

Step 1. Inspect selector rod at transfer case to see if it is bent or worn.

Replace selector rod if bent or worn. (See TM 9-2320-289-20)

Step 2. Disassemble transfer case (sée _paragraph 5-211 or@ and check for worn or
damaged gears. Check for missing cap plug, shift ball, and poppet spring.

Replace worn or damaged gears. Install cap plug. shift ball, and poppet
spring if missing.
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Table 2-1, Mechanical Troubleshooting (Con't)

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

TRANSMISSION

51. EXCESSIVE OIL LOSS

WARNING

Dry cleaning solvent P-D-680 is toxic and flammable. Always wear
protective goggles and gloves and us. only in a well-ventilated | rea. Avoid
contact with skin, | yes, and clothes | nd DO NOT breathe vapors. DO NOT
us. near open flame or | xcesslvo heat. The solvent’'s flash point Is
100°F-1 38°F (38°C-S9°C). If you became dizzy while using cleaning
solvent, immediately get fresh air and medical help. if solvent contacts

eyes, immediately wash your eyes with water and get medical aid.

Step 1.

Step 2.

Step 3.

Thoroughly clean exterior of transmission and transfer case with dry cleaning
solvent (ltem 23, and allow to air dry. Operate truck for about 10
minutes, then shut off. Inspect transmission case and transfer case for leakage.

If hydraulic fluid is leaking from anywhere except front of transmission,
inspect components for damage. Replace any damaged components,
gaskets, or seals.

If hydraulic fluid is leaking from front of transmission, perform step 2.

Remove torque converter cover. Thoroughly clean and dry torque converter and
transmission oil pump. Chock rear wheels. Raise front of truck and support on jack
stands. Have assistant start engine in “ P* (Park). Observe torque converter and
transmission oil pump for area of leakage.

Replace any leaking components.
Check for loose transmission case-to-transfer case adapter bolts.

Tighten bolts to 30 Ib.-ft. (41 N.m) if loose.

NOTE

Thor. is no approved way to chock transmission oil filter for blockage or
restrictions.

Step 4.

Remove transmission oil filter (see TM 9-2320-289-20) and check for water in
hydraulic fluid. Inspect intake pipe and “O” ring for improper positioning and
damage.

Replace hydraulic fluid and transmission oil filter if any water is present.
Replace intake pipe and “ O" ring if damaged, Replace transmission oil filter if
blockage or restrictions are suspected.
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Table 2-1. Mechanical Troubleshooting (Con't)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

Step 5. Remove transmission. (See [paragraph 5-1 2) Inspect transmission case for
porosity and damage.

Replace transmission case if porous or damaged,

52. NOISY IN PARK, NEUTRAL, AND ALL DRIVING RANGES

Step 1. Remove torque converter cover. (See [paragraph 5-1 2) Check flywheel-to-torque
converter bolts for looseness.

Tighten bolts to 50 Ib.-ft. (68 N.m) if loose.

NOTE

There Is no approved way to check transmission oil filter for blockage or
restrictions.

Step 2. Remove transmission oil filter (seel TM 9-2320-289-20) |and check for water in
hydraulic fluid. Inspect intake pipe and “O” ring for improper positioning and
damage.

Replace hydraulic fluid and transmission oil filter if any water is present,
Replace intake pipe and “ O" ring if damaged, Replace transmission oil filter if
blockage or restrictions are suspected,

Step 3. Remove torque converter and inspect for damage, (See [paragraph 5-1 Z)

Step 4. Remove, disassemble, clean, and inspect transmission oil pump. (See
[paragraph 5-1 5)

53. NOISY DURING ACCELERATION IN ALL DRIVING RANGES

Step 1, Check engine mounts, insulators, and attaching hardware for looseness and
damage.

Replace damaged components. (See_paragraph 3-3) Tighten loose engine
mount-to-insulator locknuts to 55 Ib. -ft. (75 N.m), Tighten loose engine
mount-to-engine bolts to 35 Ib.-ft, (47 N.m).

Step 2. Check to see if transmission oil cooler lines are rubbing underbody.

Position transmission oil cooler lines clear of underbody if rubbing.
54. NOISY WITH TRANSMISSION GEARSHIFT SELECTOR IN “ 1, “2,” AND/OR REVERSE

Step 1. Remove, disassemble, clean, and inspect transmission intermediate clutch, front
internal gear ring, and gear units. (See [paragraph 5-1 9)
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Table 2-1, Mechanical Troubleshooting (Con’t)

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

55. SQUEAL AT LOW SPEEDS, ESPECIALLY WHEN HOT

Step 1.

Step 2.

Remove speedometer driven gear from transfer case. (See TM 9-2320-289-20)
Inspect seal for damage. Inspect speedometer driven gear shaft to see if it is
twisted.

Replace speedometer driven gear if shaft is twisted.

Remove propeller shafts from transfer case. (See TM 9-2320-289-20) Check for
damage or lack of lubrication at output shaft seals.

Lubricate seals with hydraulic fluid (Iltem 40, [Appendix_B) or replace if
damaged.

56. NO UPSHIFTS, DELAYED UPSHIFTS, OR FULL THROTTLE UPSHIFTS ONLY

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Disconnect downshift electrical connector from side of transmission. Operate truck
and observe upshift performance.

If upshift is normal, replace transmission downshift switch on side of
accelerator bracket.

If upshift performance is still poor, perform step 2.

Connect downshift electrical connector to side of transmission. Test transmission oil
pressure with brakes applied, “ D* (Drive), engine at 1000 rpm. (See[paragraphl

[5-11)

If oil pressure is normal; remove, disassemble, clean, and inspect governor

assembly. (Sed_paragraph 5-5)

If oil pressure is high, perform step 3.

Test transmission oil pressure with brakes applied, “N” (Neutral), engine at

1000 rpm. (See[paragraph 5-17)

If oil pressure is normal, perform step 4.

If oil pressure is high, perform step 5.
Check for leaking or damaged detent solenoid.
Tighten detent solenoid if loose and replace if damaged. (See[ paragraph 5-7)

If detent solenoid is not loose or damaged, clean transmission control valve

assembly. (Sed_paragraph 5-7)

Check for loose or damaged vacuum lines and hoses.

Connect vacuum hoses or vacuum lines if loose and replace if damaged. (See
TM 9-2320-289-20)
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MALFUNCTION
TEST OR

Step 6.

Table 2-1, Mechanical Troubleshooting (Con't)

INSPECTION
CORRECTIVE ACTION

Disconnect vacuum hose from vacuum pump. Install hose and vacuum gage on
vacuum pump. Start engine. Calculate proper vacuum gage reading as shown in
chart. Shut off engine.

If vacuum drops 1 in. Hg or more in less than 1,5 seconds, or if vacuum never
reaches proper gage reading, replace vacuum  Dump. (See
TM 9-2320~289-20)

15,000 ft.
(4575 m)

10,000 ft.
(3050 m)

5000 ft.
(1525 m)

ZO~—p»<mrm

Sea Level I T T T —
0 5 10 15 20 25

VACUUM (in. Hg)

Minimum Acceptable Vacuum vs. Altitude

Step 7.

57. ROUGH 1-2

Step 1.

Step 2.

Step 3.

Remove, clean, and inspect vacuum modulator assembly and modulator valve,

(Seel_paragraph 5-3))

SHIFT OR 2-3 SHIFf

Test transmission oil pressure with brakes applied, “ D" (Drive), engine at
1000 rpm. (Seelparagraph 5-11)

If oil pressure is normal, perform step 2.
If oil pressure is high, perform step 3.
Check for loose or damaged detent solenoid,
Tighten detent solenoid if loose and replace if damaged. (See[paragraph 5-7)

If detent solenoid is not loose or damaged, clean transmission control valve
assembly. (See_paragraph 5-7)

Check for loose or damaged vacuum lines and hoses.

Connect vacuum hoses or vacuum lines if loose and replace if damaged, (See
TM 9-2320-289-20)
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Table 2-1, Mechanical Troubleshooting (Con't)

TEST OR INSPECTION

Step 4.

CORRECTIVE ACTION

Disconnect vacuum hose from vacuum pump. Install hose and vacuum gage on
vacuum pump. Start engine. Calculate proper vacuum gage reading as shown in
chart. Shut off engine.

If vacuum drops 1 in. Hg or more in less than 1.5 seconds, or if vacuum
never reaches proper gage reading, replace vacuum pump. (See
TM 9-2320-289-20)

15,000 ft.

(4575 m)
E
L 10,000 1t.
v (3050 m)
A
':' 5?225"'
o ( m)
N

Sea Level Y T I — I

0 5 10 15 20 25
VACUUM (in. Hg)
Minimum Acceptable Vacuum vs. Altitude

Step 5.

Step 6.

Step 7.

Step 8.

Remove, clean, and inspect vacuum modulator assembly and modulator valve.

(Seel_paragraph 5-3)

Remove and air check direct clutch for leak to outer area of direct clutch piston.
(See|paragraph 5-1 7)|

Repair direct clutch if it is leaking.

Remov isassemble, clean, and inspect transmission oil pump. (See
paragraph 5-1 5

Check for damage to intermediate clutch piston seals, second oil seal ring on
center support, and center support assembly.

Replace any damaged components. (See|paragraph 5-1 9)

58. LONG 1-2 SHIFT WITH END BUMP, 1-2 SLIPPAGE, OR EARLY 1-2 SHIFT

Step 1.

Test transmission oil pressure with brakes applied, “ D" (Drive), engine at

1000 rpm. (Seelparagraph 5-11)

If oil pressure is normal, perform step 2.

If oil pressure is low, perform step 3.
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Table 2-1. Mechanical Troubleshooting (Con't)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

Step 2. Check oil pressure test gage response to opening throttle. There should be rapid
gage response to opening throttle.

If pressure response is good; remove, disassemble, clean, and inspect
transmission control valve assembly. (See[paragraph 5-7)

If pressure response is poor; check for restricted vacuum hoses and lines.
Clear any restrictions. Remove, clean, and inspect vacuum modulator
assembly and modulator valve. (See[ paragraph 5-3)

NOTE

There is no approved way to check transmission oil filter for blockage or
restrictions.

Step 3. Remove transmission oil filter and check for water in hydraulic fluid. (See
TM 9-2320-289-20) |Inspect intake pipe and “ O" ring for improper positioning and
damage.

Replace hydraulic fluid and transmission oil filter if any water is present.
Replace intake pipe and “ O" ring if damaged. Replace transmission oil filter if
blockage or restrictions are suspected.

Step 4. Remove, disassemble, clean, and inspect transmission oil pump. (Sed_paragraphl
[5-15)

Step 5. Check center support bolt for looseness. (See |paragraph 5-1 9)|

Tighten bolt to 25 Ib.-ft. (34 N.m) if loose.

Step 6. Remove, disassemble, clean, and inspect transmission intermediate clutch. (See
lparagraph 5-1 9)

Step 7. Disassemble, clean, and inspect forward clutch assembly. (See| paragraph 5-1 6)|

Step 8. Remove and inspect center support seals and center support assembly, (See
[paragraph 5-1 9) |

59. LONG 2-3 SHIFT WITH END BUMP, 2-3 SLIPPAGE, OR EARLY 2-3 SHIFT

Step 1. Perform Mechanical Troubleshooting malfunction #58.

Step 2. _Remove, disassemble, clean, and inspect direct clutch assembly. (Seé paragraphl
-5-1 7'

Step 3. Remove, disassemble, clean, and inspect front servo assembly, (Sed_paragraphl
[5-10)
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Table 2-1. Mechanical Troubleshooting (Con't)

MALFUNCTION
TEST OR inspection
Corrective ACTION

60. FIRST AND SECOND SPEEDS ONLY; NO 2-3 SHIFT

Step 1. Check tailpipe, muffler, exhaust manifolds, and exhaust pipe for restrictions.
Clear any restrictions.

Step 2. Check for damaged or loose vacuum hoses. Remove, clean, and inspect vacuum
modulator assembly and modulator valve. (See[_paragraph 5-3)

Step 3. Remove, disassemble, clean, and inspect governor assembly. (See [paragraph
5-5

Step 4. Remove, disassemble, clean, and inspect transmission control valve assembly,

(See[_paragraph 5-7)

Step 5. Remove, disassemble, clean, and inspect direct clutch assembly, (See
[5-17)

Step 6. Remove, disassemble, clean, and inspect front servo assembly (see[ paragraphl
and rear servo assembly (seel_paragraph 5-9).

61. NO DRIVE OR SLIPS IN DRIVE

Step 1. Inspect transmission linkage for damage.

Replace any damaged components. (See paragraph 5-2)

Step 2. Test transmission oil pressure with brakes applied, “D” (Drive)) engine at

1000 rpm, (See[paragraph 5-17)

If oil pressure is low, perform step 3.

If oil pressure is normal, perform step 5.

NOTE

There is no approved way to check transmission oil filter for blockage or
restrictions.

Step 3. Remove transmission oil filter and check for water in hydraulic fluid. (See
TM 9-2320-289-20) |Inspect intake pipe and “O* ring for improper positioning and
damage.

Replace hydraulic fluid and transmission oil filter if any water Is present.
Replace intake pipe and “ O" ring if damaged. Replace transmission oil filter if
blockage or restrictions are suspected.

Step 4. Remove, clean, and inspect vacuum modulator assembly and modulator valve.

(Seel_paragraph 5-3)
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Table 2-1, Mechanical Troubleshooting (Con't)

MALFUNCTION
TEST OR INSPECTION
Corrective ACTION

Step 5. Remove, disassemble, clean, and inspect transmission oil pump. (Sed _paragraphl
[5-15)

Step 6. Remove, disassemble, clean, and inspect forward clutch assembly. (See
[paragraph 5-1 6) |

Step 7. Remove, clean, and inspect roller clutch assembly. (See|paragraph 5-1 9)

62. NO REVERSE OR SLIPS IN REVERSE

Step 1. Inspect transmission linkage for damage,

Replace any damaged components. (Seé_paragraph 5-2)

Step 2. Test transmission oil pressure with brakes applied, “ R* (Reverse), engine at

1000 rpm. (Seelparagraph 5-17)

If oil pressure is normal, perform step 3.

If oil pressure is low, perform step 4.

NOTE

There is no approved way to check transmission oil filter for blockage or
restrictions.

Step 3. Remove transmission oil filter and check for water in hydraulic fluid. (See
TM 9-2320-289-20) |Inspect intake pipe and “ O" ring for improper positioning and
damage.

Replace hydraulic fluid and transmission oil filter if any water is present.
Replace intake pipe and “O” ring if damaged. Replace transmission oil filter if
blockage or restrictions are suspected.

Step 4. Remove, disassemble, clean, and inspect transmission oil pump, (Seel_paragraph
[5-15)

Step 5. Remove, disassemble, clean, and inspect transmission control valve assembly.

(Seelparagraph 5-7)
Step 6. Remove, disassemble, clean, and inspect rear servo assembly. (See paragraphl

Step 7. Remove, disassemble, clean, and inspect direct clutch assembly. (Sed_paragraphl
[5-17)

Step 8. Remove and inspect rear band, (See [paragraph 5-1 9)|

Step 9. Remove, clean, and inspect center support assembly and seals. (Sed_paragraphl
[5-19)]
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63. SLIPS IN SECOND OR SHIFTS 1-3 (MISSES SECOND)

Step 1. Remove, disassemble, clean, and inspect intermediate clutch assembly. (See
[paragraph 5-1 9) |

Step 2. Inspect center support assembly, intermediate clutch, and intermediate clutch

piston seals. (See [paragraph 5-1 9)

64. UPSHITS PROPERLY; WILL NOT DOWNSHIFT

Step 1. Disconnect downshift electrical connector from side of transmission. Connect test
light to terminal and ground. Turn key to “RUN" position. Have assistant depress
accelerator pedal fully.

If test light lights, check for loose or damaged detent solenoid. Tighten if
loose and replace if damaged. (Sed paragraph 5-7)

If test light does not light, perform step 2.

Step 2. Trace circuit from transmission downshift switch on side of accelerator cable
bracket. (See wiring diagram E-4 or E-6)

If circuit is good, replace transmission downshift switch.

Step 3. Remove, disassemble, clean, and inspect transmission control valve assembly.

(Seel_paragraph 5-7)
65. NO ENGINE BRAKING WITH TRANSMISSION GEARSHIFT SELECTOR IN “2”

Step 1. Remove, disassemble, clean, and inspect front servo assembly. (Sed_paragraphl
[5-10)

Step 2. Remove, disassemble, clean, and inspect direct clutch assembly and front band.
(See paragraph 5-1 7)|

660 NO ENGINE BRAKING WITH TRANSMISSION GEARSHIFT SELECTOR IN “1*

Step 1. Remove transmission control valve assembly. (See[paragraph 5-7) Check to see if
any check balls are missing or mispositioned, Inspect for damage at check ball
seat pockets in transmission case.

Install check balls in correct position if missing or mispositioned.
Transmission case must be replaced if check ball seat pockets are damaged.

Step 2. Remove, disassemble, clean, and inspect rear servo assembly. (Seed_paragraphl
[5-9)

Step 3. Remove and inspect rear band. (See [paragraph 5-1 9)
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MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

67. TRUCK DRIVES WITH TRANSMISSION GEARSHIFT SELECTOR IN NEUTRAL

Step 1. Inspect transmission linkage for improper positioning and damage.

Adjust if out of position, Replace any damaged components, (See[paragraphl
5-2)

Step 2. Remove parking pawl and bracket. (See_paragraph 5-8) Inspect transmission
internal linkage for damage.

Step 3. Remove, disassemble, clean, and inspect transmission oil pump. (See
[paragraph 5-15)

Step 4. Remove, disassemble, clean, and inspect forward clutch assembly. (See

Lparagraph 5-16)

68. WILL NOT HOLD IN PARK OR WiLL NOT RELEASE FROM PARK

Step 1. Inspect transmission linkage for improper positioning and damage. (See
[paragraph 5-2)

Step 2. Remove parking pawl and bracket. (Sek_paragraph 5-8) Inspect transmission
internal linkage for damage.
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AIR CONDITIONER

1. COOLING INSUFFICIENT

Step 1. Test air conditioning system, (See_paragraph 10-20) Record low and high pressure
readings,

If low and high pressure readings are within specifications, system is
operational.

If high pressure reading is not within specifications, perform step 2.
Step 2. Check for 24 volts at light blue lead terminal at 24 volt air conditioner relay.
If there is voltage, system is operational.

If there is no voltage, perform step 3.

CAUTION

DO NOT operate air conditioner for extended periods with condenser
cover assembly removed. Failure to follow this caution may result in
damage to air conditioning system due to high head pressure.

Step 3. Remove condenser cover assembly. (See TM 9-2320-289-20) Attempt to operate
air conditioning system. Trace light blue lead from 24 volt air conditioner relay to
red lead at low pressure switch. (See wiring diagram E-26)

If there is voltage, repair circuit.
If there is no voltage, perform step 4.

Step 4. Trace circuit to black lead on high pressure switch. (See wiring diagram E-26)

If there is voltage, replace low pressure switch. (Seel paragraph 10-27)

If there is no voltage, perform step 5.

Step 5. Remove air conditioner control panel. (Sde_paragraph 10-2P) Trace circuit to “A/C
COLD” switch. (See wiring diagram E-26)

If there is voltage, replace high pressure switch. (Seel_paragraph 10-27)

If there is no voltage, perform step 6.

Step 6. Trace blue lead to “VENT-A/C” switch. (See wiring diagram E-26)
If there is voltage, replace “A/C COLD” switch. (See[paragraph 10-22)

If there is no voltage, perform step 7.
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Step 7. Trace yellow lead to outside air door switch. (See wiring diagram E-26)

If there is voltage, replace “VENT-A/C" switch, (See[paragraph 10-22)

If there is no voltage, perform step 8.
Step 8. Trace yellow lead to 12 volt air conditioner relay, (See wiring diagram E-26)

If there is voltage, replace outside air door switch. (See[_paragraph 10-22)

If there is no voltage, repair circuit.

2.  ONE AIR CONDITIONER CONTROL INOPERATIVE (OTHER CONTROLS OPERATE)

Step 1. Pull out air conditioner control panel. (See _paragraph 10-22] REMOVAL, steps 2
and 3) Connect both battery negative cables. (See TM 9-2320-289-20)| Check for
voltage to inoperative switch.

If there is voltage, disconnect both battery negative cables (see
TM 9-2320-289-20) and replace switch, (See[paragraph 10-22)

If there is no voltage, trace circuit. (See wiring diagram E-26)

BATTERIES/CHARGING SYSTEM

3.  GENERATOR LIGHT REMAINS ON OR TURNS ON DURING OPERATION (ALL EXCEPT MI 010
AND MI 028 WITH 200 amp SYSTEM)

Step 1. Test appropriate alternator. (Sed_paragraph 4-2)

4. VOLTMETER IN RED (OVERCHARGE) ZONE (ALL EXCEPT MI 010 AND MI 028 WITH 200 amp
SYSTEM)

Step 1. Test appropriate alternator, (See[ paragraph 4-2)

5. VOLTMETER IN YELLOW (UNDERCHARGE) ZONE (MI 010 AND MI 028 WITH 200 amp
SYSTEM)

Step 1. Remove current/voltage regulator cover. (Sed_paragraph 4-4) With key in “OFF”
position, check voltage at current/voltage regulator “1“ terminal.

If there is no voltage, repair circuit to front battery positive (+) terminal. (See
wiring diagram E-10)

If voltage is less than 12.0, perform step 2.

If voltage is 12.0-12.6, perform step 3.

2-42



T™M 9-2320-289-34

Table 2-2. Electrical Troubleshooting (Con't)

MALFUNCTION

TEST OR INSPECTION
CORRECTIVE ACTION

Step 2. Check front battery for proper charge and electrolyte level. (See

TM 9-2320-289-20) Remove and clean front battery cable and clamp connections.

Service or replace front battery. Replace worn or damaged battery cables
and clamps. (See TM 9-2320-289-20)

Step 3.

Check voltage at current/voltage regulator “2” terminal.
If there is no voltage, repair circuit to rear battery positive terminal. (See
wiring diagram E-10)

If voltage is less than 24.0, perform step 4.

If voltage is 24.0-25.2, perform step 5.

Step 4. Check rear battery for proper charge and electrolyte level. (See
TM 9-2320-289-20) Remove and clean rear battery cable and clamp connections.
Service or replace rear battery. Replace worn or damaged battery cables and
clamps. (See TM 9-2320-289-20)
Step 5. Turn key to “RUN" position. Check voltage at upper alternator positive (+)
terminal.
If voltage is above 9.5, perform step 8.
If there is no voltage, perform step 6.
Step 6. Check voltage at current/voltage regulator “ A“ terminal.
If voltage is above 9.5, repair circuit to alternator positive (+) terminal. (See
wiring diagram E-10)
If there is no voltage, perform step 7.
Step 7. Check voltage at current/voltage regulator relay “IGN” terminal.
If there is no voltage, replace 20 amp engine control fuse (see
TM 9-2320-289-20) 'and trace circuit (see wiring diagram E-10).
If there is voltage, repair circuit to current/voltage regulator “A” terminal.
(See wiring diagram E-10)
Step 8.

Check voltage at upper alternator “IGN” terminal.
If voltage is above 9.5, perform step 11.
If there is no voltage, perform step 9.

Step 9. Check voltage at current/voltage regulator relay “FLD” terminal.

If voltage is above 10.5, repair circuit to upper alternator "IGN” terminal.
(See wiring diagram E-10)

If there is no voltage, perform step 10.
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Step 10. Check voltage at current/voltage regulator relay “A+” terminal.

if voltage is above 11.5, replace current/voltage regulator relay. (See
[paragraph 4-4)

if there is no voltage, trace circuit to front battery positive (+) terminal. (See
wiring diagram E-10)

CAUTION

DO NOT continue rotating adjustment screw after resistance is felt.
Adjustment screw adjustment should never exceed 3/4 turn. Failure to
follow this caution may damage adjustment screw and require
replacement of current/voltage regulator.

Step 11. Start engine, bring to full operating temperature, then shut off. Remove
10 amp/28 v (voltmeter) fuse. (See TM 9-2320-289-20) Adjust current/voitage
regulator adjustment screw completely clockwise. Connect tachometer in
accordance wit h manufacturer’s instructions. Start engine and operate at
1200-1500 rpm. Check voltage at upper alternator positive (+) terminal for at least
30 seconds.

if voltage is 15.5-16.5, replace current/voltage regulator. (See[paragraphl
Repeat this step.

if voltage is 28.5-29,1, perform step 12.

if voltage is not 28.5-29.1, perform step 16.
CAUTION

DO NOT continue rotating adjustment screw after resistance is felt.
Adjustment screw adjustment should never exceed 3/4 turn. Failure to
follow this caution may damage adjustment screw and require
replacement of current/voltage regulator.

Step 12. Adjust current/voltage regulator adjustment screw completely counterclockwise
and check voltage at upper alternator positive (+) terminal for at least 30 seconds.

if voltage drops to 15,5-16.5, seal adjustment screw (see_paragraph 4-4]
INSTALLATION, step 1 ) and perform step 15.

if voltage does not drop to 15.5-16.5, perform step 13.
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Step 13. Check voltage between rear battery positive (+) and negative (-) terminals.

If voltage is above 14,2, and voltage in step 12 does not drop, replace
current/voltage regulator, (See lparagraph 4-4)| Perform step 11,

If voltage is above 14,2, and voltage in step 12 drops to 16.5-26.5 or below
15.5, replace current/voltage regulator relay. (See[paragraph 4-4) Perform
step 12.

If voltage is not above 14.2, perform step 14.

Step 14. Check rear battery for proper charge and electrolyte level. (See
TM 9-2320-289-20) Remove and clean rear battery cable and clamp connections.

Service or replace rear battery. Replace worn or damaged battery cables and
clamps. (See TM 9-2320-289-20)| Perform step 12.

Step 15. Check voltage at current/voltage regulator relay “FLD” terminal for several
minutes, Voltage should be 6,0-11.0, drop to 0.0 for about 2 seconds each
minute, and return to 6.0-11.0.

If current/voltage regulator relay does not operate properly, replace. (See
Repeat this step.

If current/voltage regulator relay operates properly, perform step 190

Step 16. Shut off engine. Remove upper alternator voltage regulator (see
TM 9-2320-289-20) land ensure that adjustment screw is in “HI" position.

If adjustment screw is in “HI" position, perform step 18.
If adjustment screw is not in “HI” position, perform step 17.

Step 17. Install adjustment screw in “HI” position and install voltage regulator. (See
TM 9-2320-289-20) |Start engine and operate at 1200-1500 rpm. Check voltage at
upper alternator positive (+) terminal.

If voltage is 28,5-29,1, perform step 12.
If voltage is not 28.5-29.1, perform step 18.

Step 18. Replace upper alternator voltage regulator. (Se¢ TM 9-2320-289-20) Start engine
and operate at 1200-1500 rpm. Check voltage at upper alternator positive (+)
terminal.

If voltage is 28.5-29.1, perform step 12.

If voltage is not 28.5-29.1, remove and test upper alternator. (See
[paragraph 4-3) Perform step 11,

Step 19. Shut off engine and install 10 amp/28 v (voltmeter) fuse. (See TM 9-2320-289-20)
Start engine and check voltmeter.

If voltmeter is not in green zone, replace voltmeter. (See TM 9-2320-289-20)
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6. VOLTMETER IN RED (OVERCHARGE) ZONE (M| 010 AND MI 028 WITH 200 amp SYSTEM)

Step 1. Perform Electrical Troubleshooting malfunction #5, step 11.

STARTING SYSTEM

7. ENGINE STARTS BUT WILL NOT CONTINUE TO RUN AT IDLE

Step 1. Turn key to “RUN” position. Check for voltage at fast idle solenoid.

If there is voltage and fast idle solenoid plunger does not extend, replace fast
idle solenoid. (See TM 9-2320-289-20)

If there is no voltage, perform step 2.
Step 2. Disconnect connector from cold advance switch at right rear of engine block. (See
wiring diagram E-3 or E-5) Jump light green and pink/black leads at connector,
Check for voltage at fast idle solenoid.

If there is voltage and fast idle solenoid plunger does not extend, replace fast
idle solenoid. (See TM 9-2320-289-20)

If there is voltage, fast idle solenoid plunger extends, and engine is cold,
replace cold advance switch.

If there is voltage, fast idle solenoid plunger extends, and engine is hot,
system operates properly.

If there is no voltage, trace circuit. (See wiring diagram E-3 or E-5)

WINDSHIELD WIPER/WASHER SYSTEM

8. WIPER MOTOR INOPERATIVE IN ONE SPEED

Step 1. Turn key to “ RUN” position, Turn wiper switch to inoperative speed position,
Connect jumper wire from gray lead terminal on wiper motor to ground (if low

speed inoperative) or from double white lead terminal on wiper motor to ground (if
high speed inoperative).

If wiper motor runs, trace circuit from wiper motor to switch. (See wiring
diagram E-20 or E-21)

If wiper motor does not run, remove end cap assembly from wiper motor.
(Seel_paragraph 10-8) Inspect brushes for damage. Replace any damaged
brushes in end cap assembly.
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9. WIPER SWITCH *“OFF,” WIPER BLADES DO NOT RETURN TO PARK POSITION

Step 1. Turn key to “RUN" position, Turn wiper switch to “OFF” position. Connect jumper
wire between park switch terminals (black/light blue lead terminal and white lead
terminal beside it) on wiper motor,

If wiper motor runs, replace park switch, (See[ paragraph 10-8)

If wiper motor does not run, trace circuit through black/light blue lead from
wiper motor to switch, (See wiring diagram E-20 or E-21)

10. WIPER WILL NOT TURN OFF

Step 1. Turn key to “RUN” position. Turn wiper switch to “OFF” position. Disconnect
connector from park switch terminals (black/light blue lead terminal and white lead
terminal beside it) on wiper motor.

If wiper motor stops, replace park switch. (Seel paragraph 10-8)
If wiper motor still runs, perform step 2.

Step 2. Disconnect 3-wire connector from windshield wiper motor. Connect 12 volt power
source to windshield wiper motor terminal #l.

If wiper motor does not run, trace all 3 circuits from 3-wire connector at wiper
motor to switch for short to ground, (See wiring diagram E-20 or E-21)

If wiper motor still runs, remove end cap assembly from wiper motor. (See
[paragraph 10-8)| Check for ground between brushes in end cap assembly.
Replace brushes if grounded.

11. WIPER OPERATES IN ONE SPEED ONLY (SAME SPEED IN “LO” AND “HI")

Step 1. Disconnect 3-wire connector from wiper motor, Operate wiper in “LO” and “H1.”

If wiper operates correctly in each wiper position, trace circuit from 3-wire
connector to switch. (See wiring diagram E-20 or E-21)

If wiper does not operate correctly in each wiper position, remove end cap
assembly from wiper motor. (See[paragraph 10-8) check for short between
brushes in end cap assembly. Replace brushes if shorted.
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12. INTERMITTENT WIPER OPERATION

NOTE
Ensure that windshield is dry when performing test In step 1.
Step 1. Remove 25 amp windshield wiper fuse. (See TM 9-2320-289-20) Turn key to

“RUN” position. Check current draw across fuse block terminals where fuse was
removed with wiper in “HI” position. Record lowest current draw reading.

If current draw is less than 5 amps, replace windshield WIPER motor end cap

assembly. (Seel_paragraph 10-8)

If current draw is more than 5 amps, perform step 2.

Step 2. Remove windshield wiper arms and blades. (See TM 9-2320-289-20) Repeat test in
step 1.

If current draw is less than 5 amps, replace windshield wiper blades. (See
TM 9-2320-289-20)

If current draw is more than 5 amps, Perform step 3.

Step 3. Disconnect windshield wiper linkage from windshield wiper crank arm (see
TM 9-2320-289-20) and repeat test in step 1.

If current draw is less than 5 amps, check windshield wiper linkage for
binding, Repair or replace windshield wiper linkage if binding. (See
TM 9-2320-289-20)

If current draw is more than 5 amps, disassemble windshield wiper motor
(seel_paragraph 10-8) and replace armature.

13. WINDSHIELD WIPER RUNS BUT BLADES WILL NOT MOVE

Step 1. Check windshield wiper linkage connection to wiper crank arm.

If linkage is connected, replace windshield wiper motor. (See
TM 9-2320-289-20)

If linkage is not connected, connect linkage and check operation of
windshield wiper.

14. WASHER INOPERATIVE (WIPER OPERATIVE)

Step 1. Check washer solvent container for proper level.
Step 2. Check washer nozzles and hoses for restrictions and damage.

Clear restrictions or replace if damaged. (See TM 9-2320-289-20)
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Step 3. Turn key to “RUN" position, Turn wiper to “ LO” position, then push washer button
and listen for relay click.

If relay clicks, perform step 4.

If relay does not click, perform step 5.

NOTE

Ensure that 2-wire connector remains connected in step 4.

Step 4. Using test light, probe pink lead and white lead on 2-wire connector to washer
solenoid.

If test light does not go on at both leads, trace white lead circuit from wiper
motor to engine bulkhead connector. (See wiring diagram E-20 or E-21)

If test light goes on at one terminal only, replace park switch assembly. (See

If test light goes on at both terminals and pink one is dim, ground pink
terminal at wiper motor. If washer pump operates, trace circuit from pink
terminal from wiper motor to switch. (See wiring diagram E-20 or E-21)

If washer pump does not operate, perform step 5.

Step 5. Disconnect all leads from windshield wiper motor. Remove washer pump cover.
Reconnect 3-wire connector. Turn on wiper motor. Check operation of pawl on
washer pump.

If pawl moves, perform step 6.

If pawl does not move, check to see if washer pump dog spring is properly
connected or pawl is not binding. Connect or replace if damaged. (See

paragraph 10-8)

Step 6. Connect 12 volt power source to either washer pump solenoid terminal and ground
other terminal for 2 seconds. Pawl should be pulled toward washer solenoid coil,
pawl leg should drop down on gear ramp, and pawl should start rotating ratchet
gear,

If system operates properly, perform step 7.

If pawl operates properly but ratchet gear does not rotate, check to ensure
that pawl engages gear teeth. Inspect pawl and gear for damage. Reposition

or replace if damaged. (See_paragraph 10-8)

If pawl leg does not clear rim on ratchet gear, check for burr on pawl leg.
Remove burr with crocus cloth (Item 18, [Appendix B) if present, Reposition or
replace washer pump solenoid if improperly positioned or damaged. (See

Lparagraph 10-8)
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Step 7. Check to see if piston actuator plate moves back and forth with cam follower pin.

If piston actuator plate moves, replace valve assembly (seel_paragraph 10-8)
and recheck. If still inoperative, replace washer pump piston and housing

assembly. (Sed_paragraph 10-8)

If piston actuator plate does not move, replace washer pump piston and

housing assembly. (Seel_paragraph 10-8)

15. WASHER WILL NOT SHUT OFF

Step 1. Operate windshield wiper and disconnect pink lead and white lead connector from
washer pump.

If washer stops, trace circuit from pink lead and white lead for ground from
connector at wiper motor switch to wiper switch. (See wiring diagram E-20 or
E-21)

If washer still operates, perform step 2.

Step 2. Disconnect all leads from windshield wiper motor. Remove washer pump cover.
Reconnect ail leads. Turn on windshield wiper switch. Check to see if ratchet gear
dog spring engages ratchet gear tooth. Check to see if retainer spring on ratchet
gear is weak. Check to see if ratchet gear teeth or pawl are damaged.

Replace any damaged components. (Sed_paragraph 10-8)
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2-4. STE/ICE TROUBLESHOOTING.

Simplified Test Equipment for Internal Combustion Engines (STE/ICE) for use with the CUCV
Series trucks is in the process of being developed. When development is complete, STE/ICE
troubleshooting procedures will be added to this manual.
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3-2. COMPRESSION TESTING.

This task covers: a. Testing

INITIAL SETUP:

Equipment Condition

o Air cleaner removed. (See TM 9-2320-289-20)
® Glow plugs removed. (See¢ TM 9-2320-289-20)
Personnel Required

« Mos 63W (2)

Tools/Test Equipment

»  Compression adapter, J-26999-30
» Compression gage

a. TESTING

CAUTION

DO NOT add oil to any cylinder for compression testing. Failure to follow
this caution may result in extensive damage to engine.

1. Disconnect pink lead from fuel injector pump.
2. Install compression adapter and compression gage in glow plug hole of cylinder to be tested.

CAUTION

Covering should be removed from air Intake opening before cranking
engine. Failure to follow this caution may result in damage to engine.

3. Record compression gage reading while assistant cranks engine. Allow six puffs per cylinder.

NOTE

Normal compression should be 380-400 psi (2620-2758 kPa).

4. Repeat steps 2 and 3 for each cylinder. Lowest cylinder reading should not be less than 80% of
highest cylinder reading, and no cylinder reading should be less than 380 psi (2620 kPa).
Remove and inspect valves and piston rings for any cylinder that fails test. (See[paragraphs

[3-8land|3-1 3}

5. Connect pink lead to fuel injector pump.

FOLLOW-ON TASKS:

« Install glow plugs. (See TM 9-2320-289-20)
e Install air cleaner. (See_TM 9-2320-289-20)
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3-3. ENGINE AND ENGINE MOUNT REMOVAL.

This task covers: a. Removal

INITIAL SETUP:

Equipment Condition

® Hood removed (if removing engine). (See TM 9-2320-289-20)

® Radiator and radiator hoses removed (if removing engine). (See TM 9-2320-289-20)

® Vacuum modulator pipe removed (if removing engine). (Seel paragraph 5-3)

® Engine coolant heater hoses removed (if removing engine equipped with winterization Kkits).
(See TM 9-2320-289-20)

® Air conditioner compressor removed from brackets and tied aside (if removing MI0O10
engine). (Seel_paragraph 10-24)
& Power steering pump dismounted from engine (if removing engine). (See TM 9-2320-289-20)

® Engine oil cooler lines disconnected from engine (if removing engine). (See
TM 9-2320-289-20)

® Engine coolant heater front exhaust pipe and heat exchange pipe disconnected from engine
oil pan (if removing engine equipped with winterization kits). (See_TM 9-2320-289-20)

® Engine wiring harness disconnected from engine (if removing engine). (See[ paragraph 4-10)

Personnel Required
e MOS 63W (2)

NOTE

e [f only removing engine mount
or engine mount brackets,
perform steps 5-8.

® A suitable container should be
used to catch fuel from
disconnected fuel lines (1 and
3).

e Ensure that all hoses, Pipes,
and leads are tagged for
installation.

1.Disconnect fuel line (3) from fuel
pump (2) and fuel return hose (1).

TA60616
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TM 9-2320-289-34

3-3. ENGINE AND ENGINE MOUNT REMOVAL (Con't).

NOTE

Mark relationship of flywheel (9) to

torque converter (8) for
installation.
2. Remove 6 bolts (4) and torque

converter cover (6) from trans-
mission assembly (5). Rotate
flywheel and remove 6 bolts (7).

3. Remove 3 nuts (14), washers (13), and springs (12) and disconnect exhaust pipe from
exhaust manifold (11). Repeat for other exhaust manifold.

4. Disconnect transmission oil cooler pipes (1 O) at engine oil pan clip (15).
TA50617



T™M 9-2320-289-34

3-3. ENGINE AND ENGINE MOUNT REMOVAL (Con't).

5. Remove locknut (20) and screw (16) from left side engine mount (21 ) and engine mount

bracket (1 7), Repeat for right side. Discard locknuts. Disconnect positive starter cable from
clip on oil p-an.

CAUTION

* When raising or supporting engine for any reason, DO NOT use jack
under engine oil pan, crankshaft puley, or any sheet metal. Use
suitable lifting device installed at lifting eyes. Failure to follow this

caution may result in damage to engine oil pan, crankshaft pulley, or
sheet metal.

¢ If only removing engine mount (21) or engine mount brackets (17), and
no other engine components have been removed, engine should only
be raised until there is enough clearance to remove bolts (22). Raising
engine too far may result in damage to engine components.

¢ If removing engine mounts (21) or engine mount brackets (17)) lifting
device should be installed to right or left front of engine.

6. Install a suitable lifting device on engine lift brackets at left front and right rear of engine.
Position wiring harness over transmission oil filler tube. Position vacuum modulator lines to
right of lifting device.

7. Raise side of engine (19) where engine mount (21) is to be removed.

8. Remove 3 bolts (22), washers (23), engine mount bracket (17), and spacer (18) if damaged.
Remove 3 locknuts, bolts, washers, and engine mount (21). Leave lift in place and repeat step
for other side. Discard. locknuts and engine mount if damaged.
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3-3.  ENGINE AND ENGINE MOUNT REMOVAL (Con't).

9. Remove accelerator cable (24)
retainer and disconnect accelerator
cable from support (25).

10. Loosen clamp (27) and disconnect
heater inlet hose (26) from crossover

pipe (28).

TA50619
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3-3.  ENGINE AND ENGINE MOUNT REMOVAL (Con').

11.

12.

13.

Lower engine to gain access to upper
transmission bolts (29). Support
transmission at transmission oil pan

using suitable support.

Remove 6 transmission bolts (29).

CAUTION

Ensure that engine is completely
disconnected prior to lifting from
engine compartment. Failure to
follow this caution may result in
damage to engine components.

NOTE

An assistant will guide engine out
of engine compartment as it is
being raised.

FOLLOW-ON TASKS:

« Install engine or engine mounts. (See[paragraph 3-29)

Slide engine straight forward to
disengage locating pins  from
transmission. Remove engine from
engine compartment and install on
engine stand. Remove lifting device.
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3-4. INTAKE MANIFOLD REMOVAL.

This task covers: a, Removal

b. Cleaning

INITIAL SETUP:

Equipment Condition

| Both battery negative cables disconnected
(if being performed in truck).
(See_TM 9-2320-289-20)

. Crankcase depression regulator valve
assembly and hoses removed (if being

performed in truck). (See TM 9-2320-289-20)

ToolsITest Equipment
| Two manifold covers, J-29664-1

Manual References
I/ TM 9-2320-289-20

a. REMOVAL

NOTE

Step 1 applies to all except M1010.

1. Remove bolt (2), nut (4), and brace (3) from left side alternator bracket (1) and long stud (5).

NOTE

Ensure that position of vacuum pump (7) is noted before rotating.

2. Loosen bolt (6) and rotate vacuum pump (7) to allow access to rear intake manifold bolt.

3. Disconnect 2 fuel filter hoses.
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3-4. INTAKE MANIFOLD REMOVAL (Con't).

4,

Remove long bolt (1 O), 7 short bolts (9), 4 long studs (5), and 4 short studs (11). Move fuel

injector pipe clips (12) clear of intake manifold (8). Remove intake manifold and 2 gaskets
(13). Discard gaskets.

Right Side

Left Side

b. CLEANING

CAUTION

Clean rags should be placed in cylinder head (14) openings before
cleaning. Ensure that old gasket material does not fall into cylinder head
during clearing. Failure to follow this caution may result in damage to
engine.
1. Clean all gasket material from mating surfaces of intake manifold (8) and cylinder head (14).
2. Cover cylinder head (14) openings with manifold covers.
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3-4. INTAKE MANIFOLD REMOVAL (Con't).

FOLLOW-ON TASKS:

I Install intake manifold. (See[paragraph 3-28)




T™ 9-2320-289-34

3-5. FUEL INJECTOR PIPES AND NOZZLES REMOVAL.

This task covers: a, Removal

INITIAL SETUP:

Equipment Condition Tools/Test Equipment

« Intake manifold removed. (Seelparagraph 3-4) e Crowfoot attachment, J-29698-A
e Socket wrench adapter, J-29873

a, REMOVAL

NOTE
e If removing fuel injector pipes (8), perform steps 1-4.

e If removing fuel injector nozzles (6), perform steps 1-3, 5, and 6.

1. Remove 2 screws (1) and clips (2)
from fuel injector pipe bracket (4) on
one side. Remove clips and inserts
(3) from fuel injector pipes (8).
Discard inserts if damaged. Repeat
step for other side.

CAUTION

Ensure that all openings and
connections are Immediately
plugged after disconnection to
prevent contamination of fuel
system.

NOTE

Ensure that fuel injector pipes (8),
fuel injector nozzles (6), and Fuel
injector pump connectors are
tagged for installation.

2. Disconnect 8 fuel injector pipes (8)
from 8 fuel injector nozzles (6).
Remove 4 nuts (7) and 2 fuel injector
pipe brackets (4) from cylinder head
studs (5) if damaged.

TA50623
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T™M 9-2320-289-34

3-5.

FUEL INJECTOR PIPES AND NOZZLES REMOVAL (Con't).

Disconnect 8 fuel injector pipes (8) from fuel injector pump (9) connectors and remove fuel
injector pipes.
NOTE
Ensure that locations of inserts are marked for installation.

Remove 4 clips (1 O) and inserts from fuel injector pipes (8). Remove 4 screws (13), clamps
(1 2), and inserts (11) from fuel injector pipes. Discard inserts if damaged.

o mm—

e ——,

e

\
7

S

-

.-

10
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3-5. FUEL INJECTOR PIPES AND NOZZLES REMOVAL (Con't).

5. Remove nut (15) and clip (14).
Loosen clamps and disconnect 8 fuel
drainback hoses (16) from fuel
injector nozzles (6). Loosen clamps
and remove 2 caps (17).

6. Using socket wrench  adapter,
remove 8 fuel injector nozzles (6)
and fuel injector nozzle gaskets (18)
from cylinder heads (1 9). Discard
fuel injector nozzle gaskets.

FOLLOW-ON TASKS

e Install fuel injector pipes or nozzles. (Sed_paragraph 3-27)
TA50625
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3-6. ROCKER ARM AND ROCKER ARM COVER REMOVAL AND REPAIR.
This task covers: a. Removal c. Cleaning and Inspection
b. Disassembly d. Assembly
INITIAL SETUP:
Equipment Condition MaterialsIParts
e Fuel injector pipes removed. * Cotter pins (as needed)
(Seelparagraph 3-5) + Rocker arm retainers (as needed)

* Dry cleaning solvent
(Item 23, [Appendix B)
General Safety Instructions

e Dry cleaning solvent is flammable and must not be used near open flame. Use only in a
well-ventilated area.

a. REMOVAL

NOTE
* IF removing right rocker arm cover (3), perform steps 1-4.

* iF removing left rocker arm cover (8), perform steps 2-4.

1. Remove 2 nuts (2) and disconnect 2 vacuum line clamps (1) from studs (4) securing right
rocker arm cover (3).

2. Disconnect wiring harness from wiring harness clips along rocker arm cover (3 or 8). If
removing left rocker arm cover (8), remove wiring harness bracket.

3. Remove 2 nuts (6) and fuel injector pipe bracket (5).
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3-6. ROCKER ARM AND ROCKER ARM COVER REMOVAL AND REPAIR (Con't).

CAUTION

DO NOT pry on rocker arm covers (3 and 8). Ensure that a soft-faced
hammer Is used when removing rocker arm covers. Failure to follow this
caution may result in damage to rocker arm covers or cylinder heads (11

and 12).

4, For right rocker arm cover (3), remove 2 bolts (7), 6 studs (4), and rocker arm cover from
cylinder head (12). For left rocker arm cover (8), remove 5 bolts (9), 3 studs (10), and rocker

arm cover from cylinder head (11).

TA50627
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TM 9-2320-289-34

3-6. ROCKER ARM AND ROCKER ARM COVER REMOVAL AND REPAIR (Con't).

CAUTION

Ensure that rocker arm assemblies (13) and pushrods are installed in
same position and location as when they are removed, A paint stripe
identifies upper end of pushrod. If paint stripe is not visible, ensure that
upper end of pushrods are marked as they are removed. Failure to follow
this caution may result in damage to rocker arm assembly and pushrod.

5. Remove 2 bolts (15) and rocker
retainers (14) on each rocker arm
assembly (13), and remove rocker
arm assemblies. Remove 4 pushrods
through holes (16) in cylinder head.

b. DISASSEMBLY

NOTE

o If disassembling 1984 model truck rocker arm assembly (13), perform
step 1.

o If disassembling 1985-87 model truck rocker arm assembly (13),
perform step 2.

1. Remove cotter pin (1 7), washer (24), and spring washer (23) from one end of shaft (22).
Remove outside rocker arm (18). Remove spacer (19) and inside rocker arm (20). Remove
spring (21 ), and repeat this step for other rocker arms if damaged. Discard cotter pins and
spring washers.
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T™M 9-2320-289-34

3-6. ROCKER ARM AND ROCKER ARM COVER REMOVAL AND REPAIR (Con't).

1984 Mode! Trucks

2. Remove retainer (27) from each
rocker arm (26) to be removed.
Remove rocker arm from shaft (25).
Discard retainers.

1985-87 Model Trucks

TA50629
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TM 9-2320-289-34
3-6. ROCKER ARM AND ROCKER ARM COVER REMOVAL AND REPAIR (Con't).
c. CLEANING AND INSPECTION
WARNING

Dry cleaning solvent P-D-680 is toxic and flammable. Always wear

protective goggles and gloves and use only in a well-ventilated area. Avoid

contact with skin, eyes, and clothes and DO NOT breathe vapors. DO NOT

use near open flame or excessive heat. The solvent's flash point is

100°F-138°F (38°C-59°C). If you become dizzy while using cleaning

solvent, immediately get fresh air and medical help. If solvent contacts

eyes, Immediately wash your eyes with water and get medical aid.
1. Using dry cleaning solvent, clean RTV sealant, oil, and grease from sealing surfaces of rocker

arm cover and cylinder head.
2. Using dry cleaning solvent, clean all carbon and sludge from rocker arms and pushrods.
3. Inspect sealing flanges of rocker arm cover for distortion and damage. Inspect all rocker arm
components for damage, Replace any damaged components.
d . ASSEMBLY
NOTE
| If assembling 1964 model truck rocker arm assembly, perform step 1.
| If assembling 1985-67 model truck rocker arm assembly, perform
step 2.

1. Install spring (21 ), inside rocker arm (20), and spacer (19) on shaft (22), Install outside rocker

arm (18), new spring washer (23), washer (24), and new cotter pin (17) on shaft, Repeat this
step until rocker arm assembly is assembled.

//,/\\{l X\ N 1984 Model Trucks
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3-6. ROCKER ARM AND ROCKER ARM COVER REMOVAL AND REPAIR (Con't).

2. Center rocker arm (26) on hole in
shaft (25) and install new retainer
(27). Repeat this step until rocker
arm assembly is assembled.

FOLLOW-ON TASKS:

| Install rocker arm and rocker arm cover. (See[ paragraph 3-26)

TA50631
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3-7. CYLINDER HEAD REMOVAL.

This task covers:

a. Removal

b. Cleaning and Inspection

INITIAL SETUP:

Equipment Condition

Rocker arm cover, rocker arm assemblies,
and pushrods on applicable cylinder head
removed, (See| paragraph 3-6)

Oil level indicator tube removed (if removing
left cylinder head). (See TM 9-2320-289-20)
Air conditioner compressor brackets
removed (if removing left cylinder head
from Ml 01 O). (See[paragraph 10-24)

Left side alternator bracket removed

(if removing left cylinder head).

(See TM 9-2320-289-20)

Right side alternator or MI 010 alternator
bracket removed (if removing right cylinder
head), (See TM 9-2320-289-20)

Exhaust manifold removed.

(See_TM 9-2320-289-20)

Radiator, bypass, and heater hoses
disconnected (if being performed in truck).
(See_TM 9-2320-289-20)

Thermostat and crossover pipe removed.
(See [TM 9-2320-289-20) “ °

Materlals/Parts

e Fuel injector nozzle gaskets
(as needed)

Tools/Test Equipment
® Socket wrench adapter, J-29873

Personnel Required
e MOS 63W (2)

Manual References
e TM 9-2320-289-20

a.

REMOVAL

NOTE

e If engine is out of truck,

perform step 2.

e Ensure that leads are tagged for
installation.

Tag and disconnect glow plug leads
from glow plugs on cylinder head (5)
to be removed. If removing left
cylinder head, disconnect glow plug
wiring harness (2) from temperature
sensor (1), Remove nut, and
disconnect leads, ground strap, and
lockwasher from engine stud. Discard
lockwasher.

3-20

TA50632



T™M 9-2320-289-34

3-7. CYLINDER HEAD REMOVAL (Con't).

NOTE

e Rear bolt (6) in left cylinder head (5) may have to remain in cylinder
head during removal.

® An assistant will be required for step 2.

2. Remove 17 bolts (6), starting with outside bolts and working toward center. Remove cylinder
head (5) and cylinder head gasket (4) from engine block (3). Discard cylinder head gasket,

b.  CLEANING AND INSPECTION

CAUTION

DO NOT use a motorized wire brush to clean cylinder head (5). Failure to
follow this caution may result In damage to cylinder head.

1. Inspect dowel pins (7) for damage. Remove if damaged.

2. Clean carbon deposits, sealing compound, and all gasket material from cylinder head (5) and
engine block (3). Remove all sealant and dirt from threads in engine block.

3. Clean sealing compound from bolt (6) threads.

TA50633

3-21



TM 9-2320-289-34

3-7. CYLINDER HEAD REMOVAL (Con't).
NOTE
If replacing cylinder head, ensure that ail glow plugs, switches (see
TM 9-2320-289-20), |fuel injector nozzles (see [paragraph 3-5), and valves
(see[paragraph 3-8] are removed from damaged cylinder head and
installed in new cylinder head.

4. Inspect cylinder head (5) for cracks between each intake port (8) and exhaust port (10).
Inspect cylinder head where cylinder head gasket will be installed for nicks, heavy scratches,
or other damage. Replace cylinder head if any of these conditions exists.

5. Using straightedge (12) and feeler
gage (11 ), measure cylinder head
(5) for warpage. If warped more than
0.006 in. (O. 15 mm) lengthwise or
0.003 in. (0.08 mm)  widthwise,
replace cylinder head.

6. Check each prechamber (9) for

proper installation. Prechamber must
not be recessed in cylinder head (5).
Prechamber should protrude from
surface of cylinder head no more
than 0.002 in. (0.05 mm) at any
point, Using straightedge (12) and
feeler gage (11), take this
measurement at two or more points
on each prechamber. If prechamber
protrudes too far, tap into place with
socket and light mallet. If prechamber
is recessed or damaged, perform
step 7.
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T™M 9-2320-289-34

3-7. CYLINDER HEAD REMOVAL (Con't).

7.

If prechamber (9) is cracked or
damaged, remove fuel injector nozzle
and gasket on same cylinder as
prechamber. Remove old
prechamber by placing punch into
fuel injector nozzle hole and lightly
tapping with hammer. Install new
prechamber by aligning locator
notches (13) on prechamber and
cylinder head (5). Using a 11/4 in.
socket and light mallet, tap into
place. Repeat measurements in step
6, then install new gasket and fuel
injector nozzle.

Acceptabile Crack Length
NOT over %e in. (5 mm)

FOLLOW-ON TASKS:

&

Unacceptable Crack
Length Over %e in. (5 mm)

« Install cylinder head. (See[ paragraph 3-25)

TA50635
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3-8. VALVE REMOVAL AND REPAIR.

This task covers: a. Removal c. Repair
b, Cleaning and Inspection

INITIAL SETUP:

Equipment Condition Toola/Test Equipment
e Cylinder head removed.

« Buffing wheel
(Sed_paragraph 3-7) - Dial indicator
e Torque wrench
General Safety Instructions « Valve guide cleaning tool
« Always wear goggles when using valve « Valve guide reaming tool
spring compressor. « Valve spring compressor

« Valve spring tester

a. REMOVAL

WARNING

Always wear goggles while using valve spring compressor. Valve springs
(6) are tightly compressed. Failure to follow This warning may result in

serious injury to personnel.

1. Compress exhaust valve (3) spring or intake valve (2) spring and remove 2 keys (10).

3-24
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3-8. VALVE REMOVAL AND REPAIR (Con't).

NOTE

® Components of exhaust valve (3) assemblies and intake valve (2)
assemblies are similar, except that exhaust valve uses rotater (11) and
intake valve uses cap (11 ).

® Ensure that location of each valve (12) and valve components are
tagged as they are removed to ensure that they are installed in same
port during installation.

2. Remove rotater (11) or cap (11). Remove shield (8) and valve spring (6) with damper (7).
Remove oil seal (9) and valve spring shim (5). Remove valve (12). Discard oil seal.

b. CLEANING AND INSPECTION

1. Clean valve (12) using buffing wheel.

2. Inspect valves (12) for burned heads, cracked faces, and damaged stems. Repair if burned or

cracked. (See REPAIR, step 1) Replace valves if damaged. if repair will not bring cracked valve
within specifications, replace valve.

TA50637
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TM 9-2320-289-34

3-8.

VALVE REMOVAL AND REPAIR (Con't).

3-26

Thoroughly clean valve guides (4).
Insert valve (12) in valve guide until
valve head seats. Install dial indicator
(13) on rocker arm cover gasket rail
(14) so that it contacts valve stem
just above valve guide.

Move valve (12) until valve head is
0,06 in. (1,6 mm) off valve seat.
Using light pressure, move valve
stem from side to side. If clearance
exceeds 0,0027 in. (0.06858 mm),
repair valve and valve guide. (See
REPAIR)

Set valve spring tester to 1.81 in.
(46 mm). Put pressure on valve
spring (6) with torque wrench until
height is 1,81 in. (46 mm), If
pressure is not 70-80 |Ib,-ft.
(95-1 08 Nom), replace valve spring.

Set valve spring tester to 1.39 in.
(35.3 mm), Put pressure on valve
spring (6) with torque wrench until
height is 1.39 in. (353 mm). If
pressure is not 220-230 Ib.-ft.
(298-31 2 N.m), replace valve spring.
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3-8. VALVE REMOVAL AND REPAIR (Con't).

NOTE

Valves (12) and seats should be
reconditioned if seat width
exceeds 0.080 in. (2.03 mm),

1. Grind valve face (15) to obtain a 45
degree angle completely around.
Measure all valve heads (1 6). If valve
head is less than

(0.80 mm) thick at any point, replace 45°
valve (12). j'

CAUTION

\ 0.031 in

Valve seats are induction (L/
hardened. DO NOT grind valve 16
seats in excess of dimensions

given in step 2. Failure to follow

this caution may result in damage

to valve seat and require
replacement of cylinder head (1).

2.

J_(0.80mm)

Grind valve seats to obtain a 46 degree angle. Intake valve (2) seats must be 0.035-0.060 in.

(0.889-1 .52 mm) wide. Exhaust valve (3) seats must be 0.060-0.080 in. (1 .52-2 .03 mm)

wide. If any valve seat is too wide, replace cylinder head (1).

3.
stem, ream valve guide (4).

FOLLOW-ON TASKS:

e Install valve. (Seel[paragraph 3-24)

Obtain valve (12) with next oversize stem. Using appropriate reaming tool for oversize valve
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3-9. HYDRAULIC VALVE LIFTER REMOVAL.
This task covers: a. Removal b. Inspection
INITIAL SETUP:
Equipment Condition Tools/Test Equipment
e Cylinder head removed. (Seel paragraph 3-7) ® Magnet

la. REMOVAL

1 Loosen bolt (5) and remove clamp
(4). Remove guide plate (3).

NOTE

® If more than 1 hydraulic valve
lifter (2) is removed, ensure
that location of each hydraulic
valve lifter is tagged, es it is
removed, to ensure that it is
installed in same location
during installation.

 For 1984 model truck engines,
It may be necessary to use
mechanical fingers to remove
hydraulic valve lifter (2),

A0
Using magnet, remove hydraulic °c

valve lifter (2) from engine block (1),

b. INSPECTION

1. Inspect hydraulic valve lifter (2) body for scuffing or scoring. Replace if scuffed or scored.

2. Inspect hydraulic valve lifter (2) roller for looseness and missing or broken needle bearings.
Replace hydraulic valve lifter if these conditions exist.

3. Inspect hydraulic valve lifter (2) roller surface for pits and roughness. If these conditions exist,
replace hydraulic valve lifter and inspect mating camshaft lobe for pits and roughness, If
camshaft lobe is pitted or rough, replace camshaft. (See paragraph 3-12)

FOLLOW-ON TASKS:

| Install hydraulic valve lifter. (See [paragraph 3-23)
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3-10. TORSIONAL DAMPER AND CRANKCASE COVER REMOVAL.

This task covers: a. Removal b. Cleaning and Inspection
INITIAL SETUP:
Equipment Condition Tools/Test Equipment
« Crankshaft pulley removed. « Torsional damper puller
(See_TM 9-2320-289-20)
« Engine oil drained (if removing crankcase General Safety Instructions
cover). (See TM_9-2320-289-20) « Avoid skin contact with anaerobic
« water pump removed (if removing crankcase sealing compound.

cover). (See| paragraph 3-48)

« Right side alternator bracket removed
(if removing crankcase cover).
(See TM 9-2320-289-20)

|a.  REMOVAL

NOTE
® |f removing torsional damper (7), perform step 2.
e |f removing crankcase cover seal (9), perform steps 2 and 3.

1. Aline timing marks (5) on fuel injector pump driven gear ( 1 ) and fuel injector pump drive gear
(4). Scribe a mark alining fuel injector pump flange (3) and crankcase cover (2). Remove 3 bolts
(6) and fuel injector pump driven gear.

2. Remove bolt (11 ) and washer (1 O) from torsional damper (7), Install bolt in torsional damper.
Using torsional damper puller, remove torsional damper from crankshaft (8).

2.1. Remove bolt (11 ) from crankshaft (8).

TA50641
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3-10. TORSIONAL DAMPER AND CRANKCASE COVER REMOVAL (Con't).

CAUTION

Be careful not to scratch crankshaft (8) or crankcase cover (2) when
removing crankcase cover seal (9). Failure to follow this caution may
result in oil leakage.

3. Pry out and discard crankcase cover
seal (9).
4, Remove 3 nuts (14) from fuel injector pump (13) at rear of crankcase cover (2).

TA50642
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3-10 TORSIONAL DAMPER AND CRANKCASE COVER REMOVAL (Con't).

5. Remove bolt (15) and disconnect clip
(17) with fuel return line (16) from
crankcase cover (2),

6. Remove nut (19), 2 bolts (18), and baffle (20).

7. Remove 4 bolts securing crankcase cover (2) to engine oil pan. Remove bolt (22). Remove 4
bolts (23) and crankcase cover from engine block (21 ). Remove and discard fuel injector
pump gasket (12).

8. Remove 2 screws (25) and probe holder (24) from crankcase cover (2) if damaged or if
replacing crankcase cover.

TAS0643
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3-10. TORSIONAL DAMPER AND CRANKCASE COVER REMOVAL (Con't).

b.  CLEANING AND INSPECTION

WARNING

Avoid skin contact with anaerobic sealing compound. Immediately wash

off skin if contact is made. Failure to follow this warning may result in
injury to personnel.

Clean RTV sealant and anaerobic sealing compound from all sealing surfaces, Clean oil from

all surfaces.

2. Inspect crankcase cover (2) for cracks, damage to sealing surface, and damage to crankcase
cover seal opening. Replace crankcase cover if cracked or damaged.

3.

Inspect fuel injector pump driven gear (1) for cracks and damaged teeth. Replace if cracked
or teeth are damaged.

FOLLOW-ON TASKS:

« Install torsional damper and crankcase cover. (Seel_paragraph 3-22)

TA50644
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3-11. TIMING CHAIN AND SPROCKETS REMOVAL.

This task covers: a. Checking Timing Chain b. Removal
Free Play c. Inspection
INITIAL SETUP:
Equipment Condition Tools/Test Equipment
e Crankcase cover removed. ® Dial indicator

(Seelparagraph 3-10)

a. CHECKING TIMING CHAIN FREE PLAY

L Mount dial indicator to front of engine block (5). Position dial indicator plunger so that it contacts
timing chain (4) midway between camshaft sprocket (8) and crankshaft sprocket (9).

NOTE
When moving timing chain (4) to check free play, ensure that it is moved
parallel to front face of engine block (5).
2. Applying finger pressure on inside of timing chain, move timing chain (4) outward as far as it will

go. With timing chain in maximum outward position, set dial indicator to “O.”

3. Applying finger pressure on outside of timing chain, move timing chain (4) inward as far as it will
go. With timing chain in maximum inward position, note dial indicator reading.

4, Maximum free play with used timing chain (4) must not exceed 0.80 in. (20.3 mm). Maximum
free play with new timing chain must not exceed 0.50 in. (12. 7 mm). If free play exceeds this

limit, replace timing chain and sprocket.
(
g @ \
,x’\
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3-11.  TIMING CHAIN AND SPROCKETS REMOVAL (Con't).

b. REMOVAL

1. Remove bolt (1), thrust washer (2), and fuel injector pump drive gear (3).

2. Aline timing marks on camshaft sprocket (8) and crankshaft sprocket (9). Remove camshaft
sprocket from camshaft (6), and crankshaft sprocket from crankshaft (7) with timing chain (4)
attached.

3. Disassemble camshaft sprocket (8), crankshaft sprocket (9), and timing chain (4).

c. INSPECTION

1. Inspect timing chain (4) for cracks and damage. Replace if cracked or damaged.

2. Inspect fuel injector pump drive gear (3), camshaft Sprockclet (8),. and crankshaft sprocket (9)
for cracks, damage,” and” rounded gear teeth. Replace if cracked, damaged, or gear teeth are
rounded,

FOLLOW-ON TASKS:
o Install timing chain and sprockets. (See[paragraph 3-21)
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3-12. CAMSHAFT REMOVAL.

This task covers: a. Removal b. Inspection
INITIAL SETUP:
Equipment Condition Tools/Test Equipment
« Engine removed. (See _paragraph 3-3) « Dial indicator
« Hydraulic valve lifters removed. e Two “V* blocks
(See[paragraph 3-9) . Micrometer

e Timing chain and sprockets removed.

(See paragraph 3-1 1)
o Fuel pump removed. (See TM 9-2320-289-20)
« Vacuum pump removed,

(See_TM 9-2320-289-20)

a. REMOVAL

1. Mark position of camshaft sprocket key (9) on engine block (4) for installation.

2. Install dial indicator on front of engine block (4) with plunger contacting end of camshaft (3).
Attempt to move camshaft toward plunger. End play should not exceed 0.0140 in.
(0.356 mm). If end play exceeds specifications, perform step 3 and INSPECTION.

CAUTION

Care should be taken when pulling camshaft (3) from engine block (4).
Failure to follow this caution may result in damage to camshaft bearings.

3. Remove 2 bolts (1), plate (2), ring (8), and camshaft sprocket key (9). Remove camshaft (3).

TA50647
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3-12. CAMSHAFT REMOVAL (Con't).
b. INSPECTION
1. Measure diameter of camshaft journals. Rear camshaft journal (5) must be at least 2,0053 in.

(50.935 mm) diameter. All other camshaft journals (7) must be at least 2.1628 in.
(54.935 mm) diameter. If any camshaft journal is not within specifications, replace camshaft
and appropriate camshaft bearing. (See[ paragraph 3-11 6)

Support camshaft (3) with front camshaft journal (7) and rear camshaft journal (5) in “V” blocks,

Secure dial indicator with plunger contacting low side of camshaft lobe (6). Set dial indicator to
‘0.

Turn camshaft (3) until high side of camshaft lobe (6) contacts dial indicator plunger, Reading
must be at least 0.2769 in. (7,0330 mm).

Repeat steps 3 and 4 for each camshaft lobe (6), If any reading is not within specifications,
replace camshatft.

Inspect plate (2), ring (8), and camshaft sprocket key (9) for wear or damage. Replace if worn
or damaged,

FOLLOW-ON TASKS:
« Install camshaft, (Seel paragraph 3-20)
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3-13. PISTON, CONNECTING ROD, AND CONNECTING ROD BEARING REMOVAL

AND REPAIR.
This task covers: a. Removal c. Cleaning and Inspection
b. Disassembly d. Assembly
INITIAL SETUP:
Equipment Condition Mater/a/s/Parts
« Engine removed. (Seel_paragraph 3-3) « Dry cleaning solvent
* Engine oil pump removed. (Item 23, [Appendix B)
(See_paragraph_3-33) e 3/8 in. 1.D. hose (Item 39,[Appendix B]
e Cylinder head removed (if removing piston « Lubricating oil (item 49, [Appendix B]
and connecting rod). (Seel_paragraph 3-7)
Tools/Test Equipment General Safety Instructions
o Micrometer « Dry cleaning solvent is flammable and
« Ridge reamer must not be used near open flame.
e Snapring pliers Use only in a well-ventilated area.

« Always wear goggles when removing
piston pin retainers.

a. REMOVAL

NOTE

o« Ensure that cylinder bore and components of connecting rod and
piston assemblLy (5) are marked for installation.

« If removing connecting rod bearing, perform step 3.

1, Turn crankshaft (1) until piston to be
removed is at bottom of its stroke.

2. Place a cloth over piston. Remove
any deposits from upper end of
cylinder bore. Use ridge reamer to
remove wear ridge if present.

3. Remove 2 nuts (3) and connecting
rod cap (4) from crankshaft (1)
journal. Remove lower connecting rod
bearing. DO NOT discard nuts at this
time.

4. Install short piece of 3/8 in. I.D. hose
(2) over threads of connecting rod
bolts. Remove piston and connecting
rod assembly (5) through top of
cylinder  bore. Remove  upper
connecting rod bearing. Remove
hoses and retain for installation.
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3-13.

PISTON, CONNECTING ROD, AND CONNECTING ROD BEARING REMOVAL

AND REPAIR (Con't).

DISASSEMBLY

Always wear goggles when removing piston pin retainers (6). Failure to
follow this warning may result in serious injury to personnel.

Remove 2 piston pin retainers (6).
Remove piston pin (7) and separate
piston (8) from connecting rod (14),
Remove 2 bolts (13) only if damaged.

Expand upper compression ring (12)
and slide from groove in piston (8).
Repeat for lower compression ring
(11 ), oil control ring (1 O), and oil ring
expander (9).

CLEANING AND INSPECTION I

Wipe oil from crankshaft journals, and
upper and lower connecting rod
bearing shells.

Inspect connecting rod bearings for
scoring or damage. Replace if scored
or damaged.

Inspect connecting rod (14) for bends
or twists. Replace connecting rod and
connecting rod cap if connecting rod
is bent or twisted,

Measure connecting rod journal
diameter. Diameter should be
2.3970-2.3981 in. (60.875-60.913
mm), Replace crankshaft if diameter
is not correct. (See_paragraph 3-15)

Measure diameter of crankshaft
journal at several points and compare
readings. Maximum difference in
diameter (out-of-round) should be
0.0007 in. (0.01 77 mm). Replace
crankshaft if out-of-round. (See

[paragraph 3-1 5)
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3-13.  PISTON, CONNECTING ROD, AND CONNECTING ROD BEARING REMOVAL
AND REPAIR (Con't).

6. Measure diameter of crankshaft journal at each end and middle, and compare readings.
Maximum difference between ends and middle (taper) should be 0.0007 in. (0.0177 mm).
Replace crankshaft if there is excessive taper. (Sed_paragraph 3-15)

WARNING

Dry cleaning solvent P-D-68. is toxic and flammable. Always wear
protective goggles and gloves and use only in a well-ventilated area. Avoid
contact with skin, eyes, and clothes and DO NOT breathe vapors. DO NOT
use near open flame or excessive heat, The solvent’s flash point is
100°F-138°F (38°C-59°C). If you become dizzy while using cleaning
solvent, immediately get fresh air and medical help. If solvent contacts
eyes, immediately wash your eyes with water and get medical aid,

CAUTION

DO NOT use wire brush to clean any part of piston. Failure to follow this
caution may result in damage to piston.

7. Clean varnish from piston skirts (15) and piston pin (7) with dry cleaning solvent. Clean piston
ring grooves with dry cleaning solvent, ensuring that oil ring passage and slot are clean.

8. Inspect piston (8) for cracked, rounded, or wavy piston ring lands (1 7). Inspect piston skirts
(15) for cracks, scuffs, or damage. Check for cracks at piston pin hole (16) and erosion at top
of piston. Replace piston and piston pin if any of these conditions exist.
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3-13. PISTON, CONNECTING ROD, AND CONNECTING ROD BEARING REMOVAL
AND REPAIR (Con't).

NOTE

Pistons (8) in 2 rear cyLinder bores (18) run hotter than other 6 pistons.
Greater cylinder bore clearance is provided to allow for greater heat
expansion.

9. Measure diameter of cylinder bore (18). Measure diameter of piston (8) 90 degrees from
piston pin hole (16) at centerline,/@) Subtract piston diameter from cylinder bore diameter to
determine clearance. Maximum clearance is 0.005 in. (O. 127 mm) for 6 front pistons and
0.0055 in. (0.140 mm) for 2 rear pistons.

HL_LF'

®
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3-13. PISTON, CONNECTING ROD, AND CNNECTING ROD BEARING REMOVAL AND
REPAIR (Con't).

10. If clearance in step 9 exceeds specifications, refer to[Table 3-1

Table 3-1. Piston Diameters

Piston Type New Piston Diameter
Standard . . .......... . ... . . ... 3.9729 -3.9754 in.  (100,911-100.976 mm)
1st Oversize .. . . . .. . . . ... . ..0034-4.0039 in. (101 ,687-101.700 mm)
2nd Oversize . . ... .. ... .. . 4.0039-4.0044 in. (101.700-101.713 mm)

If a piston (8) type shown in [Table 3-1] will allow cylinder bore (18) clearance of
0.0035-0.0045 in.  (0.089-0.1 14 mm) for 6 front pistons and 0.004-0.0050 in.
(0. 112-0,127 mm) for 2 rear pistons, use that size piston for installation. It maybe necessary to
machine cylinder bore to obtain proper clearance for larger size piston.

NOTE

« If it was determined in steps 9 and 10 that a “standard” piston will be
used, perform steps 11-14. If an “oversize” piston will be used, use
appropriate oversize piston rings for installation.

 If cylinders are found to exceed specifications, It may be necessary to
machine cylinder bore to obtain proper clearance for larger size piston.

11.  Place upper compression ring (12) into cylinder bore (18) and press down about 0.25 in,
(6.5 mm) into cylinder bore. Ensure that upper compression ring is square to wall of cylinder
bore. Using feeler gage (19), measure gap between ends of upper compression ring.
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3-13.

PISTON, CONNECTING ROD, AND CONNECTING ROD BEARING REMOVAL AND

REPAIR (Con't).

12.

13.

14.

Repeat step 11 for other piston rings.
Gap should be 0.01 18-0.0226 in.
(0.300-0.575 mm) for upper com-
pression ring (1 2), 0.0295-0,0403 in,
(0.750-1 ,025 mm) for lower
compression ring (11), and
0.0098-0.0211 in, (0.249-0,535 mm)
for oil control ring (1 0O). If any
measurement is not correct, replace
piston rings as a set.

Place upper compression ring (12)
and lower compression ring (1 1) in
piston (8) ring grooves and roll entirely
around groove. If there is binding,
remove ring and inspect grooves for
nicks or burrs, Smooth out nicks or
remove burrs with fine cut file.

Install piston rings (9, 10, 11, and 12)
in piston (8) ring grooves. Using feeler
gage, measure side clearance of each
ring. Clearance should be
0.0030-0.0080 in. (0.076-0,203 mm)
for upper compression ring (1 2),
0.0015-0.0041 in. (0.039-0.105 mm)
for lower compression ring (11 ), and
0,0016-0.0048 in. (0,040-0,121 mm)
for oil control ring (1 O). If any
measurement is not correct, replace
piston.

d. ASSEMBLY

3-42

Ensure that marked side of upper compression ring (12) and lower

NOTE

é‘:@%
<

compression ring (11) face toward top of piston (8).

=D

Expand upper compression ring (12) and lower compression ring (11 ) and slide into grooves in

piston (8),

Install oil ring expander (9) and oil control ring (1 O) in piston (8) ring groove,

Change 2

TA50653



T™M 9-2320-289-34

3-13. PISTON, CONNECTING ROD, AND CONNECTING ROD BEARING REMOVAL
AND REPAIR (Con’t).

3. Rotate piston rings (9, 10, 11, and
12) until piston ring gaps are
positioned as shown.

ol N\

3

4. Assemble piston (8) and connecting rod (14), and install piston pin (7). Install 2 piston pin
retainers (6) in piston. Install 2 bolts (13) in connecting rod if removed.

FOLLOW-ON TASKS:

e Install piston, connecting rod, and connecting rod bearing. (Seel[paragraph 3-19)
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3-14. CHECKING MAIN BEARING CLEARANCE.

This task covers: a. Checking Main Bearing Clearance

INITIAL SETUP:

Equipment Condition Materials/Parts
e Engine removed. (See_paragraph 3-3) ® Gaging plastic (Item 35, [Appendix_B)
e Engine oil pump removed. ® |ubricating oil (Item 49, [Appendix B)

(Seel_paragraph 3-33)

Tools/Test Equipment
e Torque wrench

a. CHECKING MAIN BEARING CLEARANCE

NOTE

® DO NOT remove main bearings (4) from main bearing caps (1) until
main bearing clearancence has been checked.

e Ensure that main bearing caps (1) are marked for installation.
® Ensure that crankshaft (5) is facing up for this task.

1. Remove 2 inner bolts (3), 2 outer bolts (2), and main bearing #3 cap (1). Wipe oil from
crankshaft (5) journal and main bearing #3 cap.

2. Cut a piece of gaging plastic (6) the width of main bearing (4). Install gaging plastic parallel to
crankshaft (5) on crankshaft journal.
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3-14. CHECKING MAIN BEARING CLEARANCE (Con't).
Ensure that main bearing caps (1) are fully seated before installing bolts (2
and 3). Failure to follow this caution may result in damage to main bearing
caps.
e Inner bolts (3) are longer than outer bolts (2).
o Ensure that lubricating oil is applied to bolt (2 and 3) threads before
installation,
3. Using soft-faced hammer, tap main bearing #3 cap (1) into place and install 2 inner bolts (3)

and 2 outer bolts (2). Tighten all bolts to 40 Ib. -ft. (54 N-m). Evenly tighten inner bolts again to

110 Ib.-ft. (149 N.m). Evenly tighten outer bolts again to 100 Ib.-ft. (136 N.m).

® Scale on envelope (7) of gaging plastic (6) should be used to measure

clearance.

® DO NOT rotate crankshaft (5) while gaging plastic (6) is between main
bearing (4) and crankshaft.

measurement.

Remove 2 inner bolts (3), 2 outer
bolts (2), and main bearing #3 cap
(1). Measure flattened gaging plastic
(8) at widest point to determine main
bearing clearance. Preferred main
bearing clearance is 0.0018 in.
(0.0457 mm) for main bearings #1-4
and 0.0033 (0.0838 mm) for main
bearing #5. Clearance should be no
more than 0.005 in. (0.127 mm).

Measure flattened gaging plastic (8)
at each end and middle, and
compare readings. Maximum
difference between ends and middle
(taper) should be 0.001 in.
(0.025 mm). If there is taper,
measure crankshaft (5) journal.
Replace crankshaft if there s
excessive taper. (See[_paragraphl
[ 3-1 5)| Discard gaging plastic.

inaccurate

If measurements in steps 4 and 5 are not correct, replace main bearing (4) (see
- and repeat steps 2-5. If still not within specifications, use undersized main
bearing. If smallest undersized bearing has been used, replace crankshaft (5). (See

[paragraph 3-1 5)|
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3-14.

CHECKING MAIN BEARING CLEARANCE (Con't).

Using soft-faced hammer, force
crankshaft (5) to extreme rearward
position, then to extreme forward
position. Using feeler gage (9),
measure end play at front end of
main bearing #3 (4). Maximum end
play should be 0.015 in.
(0.381 mm). If end play exceeds
specifications, and main bearing #3
was replaced in step 6, replace main
bearing #3 and retest. If end play still
exceeds specifications, replace
crankshaft. (See[paragraph 3-1 §)

Repeat steps 1-6 for other main
bearings (4).

Rotate crankshaft (5) to ensure that
main bearings (4) are not dragging.

FOLLOW-ON TASKS:

« Install engine oil pump. (See[paragraph 3-33)
« Replace rear main seal. (Sed_paragraph 3-34)

« Install engine. (See[paragraph 3-29)
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3-15.

CRANKSHAFT, MAIN BEARINGS, AND FLYWHEEL REMOVAL.

This task covers:

a. Removal

b. Cleaning and Inspection

INITIAL SETUP:

Equipment Condition

Engine removed (if removing crankshaft

or main bearings). (Seel_paragraph 3-3)
Transmission removed (if only removing
flywheel). (See paragraph 5-1 2)

Glow plugs removed (if removing crankshaft
or main bearings). (See TM 9-2320-289-20)
Engine oil pump removed (if removing
crankshaft or main bearings).
(Seel_paragraph 3-33)

Timimg chain and Sprockets removed (if

removing crankshaft), (Seelparagraph”™ 3-11)

General Safety Instructions
o Dry cleaning solvent is flammable and must not be used near open flame. Use only in a

well-ventilated area.

Materials/Parts

® Carburetor cleaning compound
(Item 15,
« Dry cleaning solvent
(Item 23, [Appendix B)
« 3/8 in. 1.D. hose (Item 39,[Appendix B)

Tools/Test Equipment
« Dial indicator
e Micrometer
e Two “ V “ blocks

® Compressed air used for cleaning purposes should never exceed 30 psi (207 kPa).
® Carburetor cleaning compound is highly flammable. Keep away from open flame.
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3-15. CRANKSHAFT, MAIN BEARINGS, AND FLYWHEEL REMOVAL (Con').

a. REMOVAL

NOTE
e |If removing flywheel (1), perform step 1.

e |f removing main bearings (8) without removing crankshaft (3),
perform steps 2 and 3. If removing rear main bearings, also perform
step 6.

e |If removing main bearings (8) with crankshaft (3), perform steps 1, 2,
and 4-7.

® Ensure that main bearings (8) and main bearing caps (5) are marked
for installation.

L. Remove 6 bolts (2) and flywheel (1) from crankshaft (3) flange.

= ?(%\ m&\% A@

2. Remove 2 inner bolts (7) and 2 outer bolts (6), and main bearing cap (5). Remove lower main
bearing (8) from main bearing cap. If removing crankshaft (3), repeat this step for each main

bearing cap.

TA50658
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3-15. CRANKSHAFT, MAIN BEARINGS, AND FLYWHEEL REMOVAL (Con't).

CAUTION

Care should be taken when using
blunt-edged tool to remove upper
main bearing. Failure to follow this
caution may result in damage to
crankshaft (3).

NOTE

No more than one main bearing
(8) should be removed at one
time. Always replace one main
bearing before replacing any other
main bearing.

3. Using blunt-edged tool, unseat upper
main bearing by tapping into engine
block (4) . Rotate crankshaft until
upper main bearing is rolled out of
engine block.

NOTE

Ensure that connecting
bearings and connecting rod caps
(11 ) are marked for installation.

4, Remove 16 nuts (10) and 8
connecting rod caps (11) from
crankshaft (3) journals. Discard nuts.

5. Install short piece of 3/4 in. I.D. hose
(9) over threads of all connecting rod
(12) bolts. Push pistons completely
into cylinders. Remove crankshaft

@3).
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3-15. CRANKSHAFT, MAIN BEARINGS, AND FLYWHEEL REMOVAL (Con't).

6. Remove upper rear main seal half

(14) from engine block (4). Remove
lower rear main seal half (15) from M

rear main bearing cap (5). Discard
rear main seal halves. i@

7. Remove upper main bearings from
engine block (4).
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3-15. CRANKSHAFT, MAIN BEARINGS, AND FLYWHEEL REMOVAL (Con't).

b. CLEANING AND INSPECTION

WARNING

e Dry cleaning solvent P-D-680 is toxic and flammable. Always wear
protective goggles and gloves and use only in a well-ventilated area.
Avoid contact with skin, eyes, and clothes and DO NOT breathe vapors.
DO NOT use near open flame or excessive heat. The solvent's flash
point is 100°F-138°F (38°C-59°C). If you become dizzy while using
cleaning solvent, immediately get fresh air and medical help. If solvent
contacts eyes, Immediately wash your eyes with water and get medical
aid.

® Compressed air used for cleaning purposes should never exceed 30 PSI
(207 kPa). Use only effective chip guarding and personnel protective
equipment (goggles/shield, gloves, etc.). Failure to follow this warning
may result in serious injury to personnel.

1. Wash crankshaft (3) in dry cleaning solvent and dry with compressed air.

2. Wipe oil from rear main seal grooves in engine block and rear main bearing cap (5). Remove
all rear main seal material from mating surfaces.

WARNING

Carburetor cleaning compound is highly flammable, Keep away from open
flame. Failure to follow this warning may result in serious injury or death to
personnel.

3. Using carburetor cleaning compound, clean bearing caps, rear main seal grooves, and
surface of engine block that mates with rear main bearing cap.

4, Measure diameter of main journals (13) at several points and compare readings. Maximum
difference in diameter (out-of-round) should be 0.001 in. (0.025 mm). Replace crankshaft if
any main journal is beyond specifications.

5. Measure diameter of main journals (13) at each end and middle and compare readings.
Maximum difference between ends and middle (taper) should be 0.001 in. (0.025 mm).
Replace crankshaft if any main journal is beyond specifications.

NOTE

Production diameter of rear main journal is 2.9493-2.9502 in.
(74.91 2-74.936 mm). All other main journals are 2.9495-2.9504 in.
(74.917-74.914 mm),

6. Using measurements found in steps 4 and 5, determine if main journals (13) are undersized.
Minimum allowable diameter is 2.947 in. (74.874 mm) for rear main journal and 2.948 in.
(74.879 mm) for all other main journals. Replace crankshaft if any main journal is less than
minimum allowable diameter.
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3-15. CRANKSHAFT, MAIN BEARINGS, AND FLYWHEEL REMOVAL (Con't).

7. Check connecting rod journals, (See
[paragraph 3-13, CLEANING AND
INSPECTION, steps 4-6).

8. Support crankshaft (3) with front and
rear main journals (13) in “V” blocks,

9. Using dial indicator at main journal #2
and main journal #4, rotate crankshaft
and check for runout. Replace
crankshaft if runout exceeds
0.001 in. (0.025 mm),

10. Inspect connecting rod bearings and
main journal bearings for damage.
Replace if damaged.

FOLLOW-ON TASKS:

e Install crankshaft, main bearings, and flywheel. (Seel[paragraph 3-18)
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3-16 CAMSHAFT BEARINGS REMOVAL.

This task covers: a, Removal

INITIAL SETUP:

Equipment Condition Tools/Test Equipment
e Camshaft removed. (Seel_paragraph 3-12) e Camshaft bearing puller, J-35178
e Crankshaft removed. (Seel paragraph 3-15) e Micrometer

a. REMOVAL

1. Inspect camshaft bearing for scoring
and pitting. Measure inside diameter
of all camshaft bearings. Replace rear
camshaft bearing if inside diameter is
greater than 2.0113 in. (51 .087 mm).
Replace any other camshaft bearings
if inside diameter is greater than
2.1688 in. (55.089 mm). Replace any
scored or pitted camshaft bearings.
Camshaft bearing-to-journal clear-
ance must not exceed 0.006 in.

(0.152 mm).

2. Remove camshaft plug (2) from rear
of engine block (1). Discard camshaft
plug.

TA50662
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3-16. CAMSHAFT BEARINGS REMOVAL (Con't).

3. Install nut (5) and thrust washer (4) on puller screw (6), Index front camshaft bearing pilot (3) to
front camshaft bearing, and install puller screw through front camshaft bearing pilot,

NOTE

e Ensure that shoulder of pilot (7) is toward camshaft bearing and that at
least 2 threads are exposed at end of puller screw (6).

e Ensure that 3 inner camshaft bearings are removed first. Front and rear
camshaft bearings will act as guides for camshaft bearing puller.

4, Install correct pilot (7) to remove 1 inner camshaft bearing. Hold end of puller screw (6) while
turning nut (5) until inner camshaft bearing is removed, Repeat this step until other inner
damaged camshaft bearings are removed. Discard camshaft bearings.

'
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3-16. CAMSHAFT BEARINGS REMOVAL (Con't).

5. Install front camshaft bearing pilot (3)
on driver handle (8). Drive front
camshaft bearing toward center of
engine block (1) to remove. Install
correct pilot (7) on driver handle and
repeat this step to remove rear
camshaft bearing, Discard camshaft
bearings.

FOLLOW-ON TASKS:
e Install camshaft bearings. (Seel paragraph 3-17)
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3-17. CAMSHAFT BEARINGS INSTALLATION.

This task covers: a. Installation
INITIAL SETUP:
Equipment Condition Materials/Parts
o Camshaft bearings removed. . One camshaft plug
(See [paragraph 3-1 6] « Lubricating oil (Item 49, m

. Sealant (Item 56, [Append

Too/s/Test Equipment
o Camshaft bearing puller, J-35178

a. INSTALLATION

NOTE

Seam in each camshaft bearing must be located in upper half of engine
face.

All camshaft bearings have an oil passage that must be installed at the
4 o'clock position. Front camshaft bearing has an additional oil passage
that must be positioned between 12 o’clock and 1 o’clock positions.
Notch in front camshaft bearing must be facing front of engine block ().

1. Clean all sealant from rear of engine block (1) and camshaft bore.
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3-17.

CAMSHAFT BEARINGS INSTALLATION (Con't).

2.

Install front camshaft bearing pilot (2)
on driver handle (7). Drive front
camshaft bearing toward center of
engine block (1) to install. Ensure
that oil passage is properly alined.
Install correct pilot (6) on driver
handle and repeat this step to install
rear camshaft bearing.

Install nut (4) and thrust washer (3)
on puller screw (5). Index front
camshaft bearing pilot (2) to front
camshaft bearing, and install puller
screw through front camshaft bearing
pilot.

NOTE

Ensure that shoulder of pilot (6) is
toward camshaft bearing and” that
at least 2 threads are exposed at
end of puller screw (5).

Install correct pilot (6) to install 1
inner camshaft bearing. Ensure that
oil passage is properly alined. Hold
end of puller screw (5) while turning
nut (4) until inner camshaft bearing is
installed. Repeat this step until other
inner camshaft bearings are installed.

Coat new camshaft plug (6) with
sealant and install in rear of engine
block (1). Camshaft plug must be
flush with engine block to within
0.031 in. (0.80 mm) deep.

Apply lubricating oil to all camshaft
bearings.

FOLLOW-ON TASKS:

e Install crankshaft, (See [paragraph 3-18)
e Install camshaft. (See[paragraph 3-20)
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3-18. CRANKSHAFT, MAIN BEARINGS, AND FLYWHEEL INSTALLATION.

This task covers: a. Installation
INITIAL SETUP:
Equipment Condition Materials/Parts
® Crankshaft, main bearings, and ® One rear main seal kit
flywheel removed, (See [paragraph 3-I 5)] ® Sixteen connecting rod nuts

e Lubricating oil (Item 49, [Appendix B)

Tools/Test Equipment
e Torque wrench

. INSTALLATION

NOTE

e If installing main bearings (5) and crankshaft (6), perform steps 1, 2,
and 4 through 9.

e If installing main bearings (5) and crankshaft (6) was not removed,
perform steps 3, 5, and 6. if installing rear main bearings, also perform
step 4. If installing #3 main bearings, also perform step 7.

e if installing flywheel, perform step 9.

1. Coat inner surface of upper main
bearings with lubricating oil and install
in engine block (1) as marked.

2. Position crankshaft (6) in engine
block (1) .

CAUTION

Care should be taken when using
biunt-edged tool to install upper
main bearing, Failure to follow this
caution may result in damage to
crankshaft (6).

Coat surface of upper main bearing
with lubricating oil and insert plain
(unnotched) end between crankshaft
(6) and indented (notched) side of
engine block (1). Rotate crankshaft
until upper main bearing is rolled into
engine block. Using blunt-edged tool,
tap upper main bearing into engine
block until it seats.
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3-18.

CRANKSHAFT, MAIN BEARINGS, AND FLYWHEEL INSTALLATION (Con't).

4.

Install rear main seal. (Sek_paragraph 3-34)

CAUTION

Ensure that main bearing caps (2) are fully seated before installing bolts (3
and 4). Failure to follow this caution may result in damage to main bearing
caps.

Coat inner surface of lower main bearing (5) with lubricating oil and install in main bearing cap
(2) as marked. Using soft-faced hammer, tap main bearing cap into place and install with 2
inner bolts (4) and 2 outer bolts (3). Repeat this step for each main bearing cap that was
removed.

NOTE
e Bearing cap #3 bolts should not be tightened to full specifications yet,

e Inner bolts (4) are longer than outer bolts (3),

Tighten inner bolts (4) and outer bolts (3) to 40 Ib. -ft. (54 N.m). Evenly tighten inner bolts
again to 110 Ib. -ft. (149 N.m). Evenly tighten outer bolts again to 100 Ib.-ft. (136 N.m).

Tighten bearing cap #3 inner bolts (4) and outer bolts (3) to 10 Ib. -ft, (14 N.m). Using
soft-faced hammer, tap end of crankshaft (6) rearward, then forward, to line up #3 main
bearing (5) with crankshaft thrust surface. Perform step 6 for bearing cap #3.

Coat surface of connecting rod
bearings with lubricating oil. Push
pistons down to engage connecting
rods on connecting rod journals.
Remove short pieces of 3/8 in. I.D.
hose (7) from threads of connecting
rod (1 O) bolts immediately before
installing connecting rod caps (9).
Install 8 connecting rod caps on
crankshaft (6) journals as marked
with 16 new nuts (8). Evenly tighten
nuts to 45-50 Ib.-ft. (61-68 N.m).
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3-18. CRANKSHAFT, MAIN BEARINGS, AND FLYWHEEL INSTALLATION (Con't).

NOTE
Ensure that weighted side of flywheel (11 ) is facing crankshaft (6) when
installed,

9. Install flywheel (11 ) on crankshaft(6) flage with 6 bolts (12). Thighten bolts to 65 Ib.-ft.
(88 N.m).

FOLLOW-ON TASKS:

Install timing chain and sprockets if removed, (See[paragraph 3-21)
Install engine oil pump if removed. (Seelparagraph 3-33)

Install glow plugs if removed. (See TM 9-2320-289-20)

Install transmission if removed. (See[paragraph 5-12)

Install engine. (Seel[paragraph 3-29)
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3-19. PISTON, CONNECTING ROD, AND CONNECTING ROD BEARING
INSTALLATION.

This task covers: a. Installation

INITIAL SETUP:

Equipment Condition Materials/Parts
« Piston, connecting rod, and connecting

Two connecting rod nuts
rod bearing removed. (See|paragraph 3-1 3)

Gaging plastic (Item 35, Appendix B)
3/8 in. I.D. hose (Item 39,[Appendix B)
Lubricating oil (Item 49, [Appendix_B)

Tools/Test Equipment

e Piston ring compressor
®, Torque wrench

a. INSTALLATION

NOTE

If only installing connecting rod bearings, perform steps 4-9.

1. Install short piece of 3/8 in. I.D. hose (2) over threads of connecting rod bolts.Lubricate piston.
piston rings, and cylinder bore (7) with lubricating oil,

2. Sef paragraph 3-1B, ASSEMBLY, step 3, to ensure that piston ring gaps are properly
positioned.
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3-19 PISTON CONNECTING ROD, AND CONNECTING ROD BEARING
INSTALLATION (Con't). .

CAUTION

Ensure that piston rings remain compressed while performing step 3. If
piston rings catch on cylinder block, remove piston from cylinder bore (7)
and repeat steps 2 and 3. Failure to follow this caution may result in
damage to piston rings.

NOTE
Ensure that depression on top of piston faces toward outside of engine.
3. Install piston ring compressor (6) about 1/4 in. (6.35 mm) above bottom of piston skirt on

piston. Ensure that piston ring compressor is flush with cylinder bore. Tap piston and
connecting rod assembly (5) into cylinder bore.

NOTE

Ensure that connecting rod bearings are installed with tang slots toward
outside of engine.

4. Install upper connecting rod bearing on piston and connecting rod assembly (5). Guide
connecting rod onto crankshaft (1) journal. Remove hoses (2).
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3-19.

PISTON, CONNECTING ROD,

INSTALLATION (Con't).

AND CONNECTING ROD BEARING

NOTE

Ensure that connecting rod
bearings and crankshaft (1) journal
are clean of oil before performing
step 5.

Cut a piece of gaging plastic (8) the
length of connecting rod bearing.
Install gaging plastic parallel to
crankshaft (1) in middle of lower
connecting rod bearing.

Install connecting rod bearing in
connecting rod cap (4), Install
connecting rod cap with 2 nuts (3),
Evenly tighten nuts to 45-50 Ib.-ft,
(61-68 N.m).

NOTE

Scale on envelope (9) of gaging
plastic (8) should be used to
measure clearance.

7.

Remove 2 nuts (3) and connecting
rod bearing cap (4). Measure
flattened gaging plastic (10) at widest
point to determine connecting rod
bearing clearance. Clearance should
be  0.0017-0.0039 in. (0.04318-
0.09906 mm). Discard gaging
plastic,

8. If clearance in step 7 is not correct,

use undersized connecting rod
bearing and repeat steps 5-7. If
clearance is still not correct, replace

crankshaft (1). (Seelparagraph 3-15)
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3-19. PISTON,

INSTALLATION (Con't).

CONNECTING ROD,

AND CONNECTING ROD BEARING

9.

10.

11.

3-64

If clearance in step 7 is correct,
lubricate connecting rod bearing
surfaces with lubricating oil. Discard 2
nuts (3). Install connecting rod cap
(4) with 2 new nuts (3). Evenly
tighten nuts to 45-50 I|b.-ft.
(61-68 N.m).

Gently tap each connecting rod
parallel to crankshaft (1) with
soft-faced hammer to ensure that
there is clearance.

Using feeler gage (11 ), measure
clearance between connecting rod
caps (4). If clearance is less than
0.0067 in. (0.1 7 mm), or more than
0.025 in. (0.63 mm), replace
connecting rod and cap. A clearance
of 0.0279 in. (0.71 mm) is allowable
with used connecting rods.

TA50673



TM 9-2320-289-34

3-19. PISTON, CONNECTING ROD, AND CONNECTING ROD BEARING
INSTALLATION (Con't).

FOLLOW-ON TASKS:

e Install cylinder head if removed. (See[paragraph 3-25)
e Install engine oil pump. (See[paragraph 3-33)
e Install engine. (Seel[paragraph 3-29)
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3-20. CAMSHAFT INSTALLATION.

This task covers: a. Installation
INITIAL SETUP:
Equipment Condition Materials Parts
® Camshaft removed. (See["paragraph 3-12) e Molybdenum grease

(Item 37,[Appendix_B]
e Lubricating oil (Item 49, [Appendix B}

Tools/Test Equipment
® Torque wrench

a. INSTALLATION

CAUTION

Care should be taken during installation of camshaft (3) into engine block
(4). Failure to follow this caution may result in damage to camshaft
bearings,

NOTE
If Installing new camshaft (3), ensure that molybdenum grease Is applied

to camshaft lobes (6).

1.  Apply light coat of engine oil to camshaft journals (5 and 7) and vacuum pump drive gear.
Install camshaft (3) in engine block (4). Install ring (8), camshaft sprocket key (9), and plate
(2) with 2 bolts (1). Tighten bolts to 20 Ib.-ft. (27 N.m).
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3-20. CAMSHAFT INSTALLATION (Con't).

2. Rotate camshaft (3) to aline camshaft sprocket key (9) with mark on engine block (4).

NOTE

If new camshaft (3) was installed, ensure that engine oil filter and all
hydraulic valve lifters are replaced.

FOLLOW-ON TASKS:

Install vacuum pump, (See TM 9-2320-289-20)

Install fuel pump. (See TM 9-2320-289-20)

Install hydraulic valve lifters. (See [paragraph 3-23)

Install timing chain and sprockets. (See[paragraph 3-271)

Install new engine oil filter (if new camshaft was installed). (See TM 9-2320-289-20)

Install engine, (Seel[paragraph 3-29)
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3-21. TIMING CHAIN AND SPROCKETS INSTALLATION.

This task covers: a. Installation

INITIAL SETUP:

Equipment Condition Materials/parts

e Timing chain and sprockets removed, e Lubricating oil (Item 49, [Appendix_B)

(See[paragraph 3-1 1) |

Tools/Test Equipment
e Torque wrench

a. INSTALLATION

1. Lubricate timing chain (4) with lubricating oil. Assemble crankshaft sprocket (8), camshaft
sprocket (7), and timing chain. Ensure that timing marks on crankshaft sprocket and camshaft
sprocket are alined.

2. Install crankshaft sprocket (8) on crankshaft (6) and camshaft sprocket (7) on camshaft (5)
with timing chain (4) installed.

3. Check timing chain free play. (Se¢ paragraph 3-11])

4. Install fuel injector pump drive gear (3) with thrust washer (2) and bolt (1). Tighten bolt to
75 Ib.-ft. (102 N.m).

FOLLOW-ON TASKS:
e Install crankcase cover, (Seel_paragraph 3-22)
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3-22. TORSIONAL DAMPER AND CRANKCASE COVER INSTALLATION.

This task covers: a. Installation

INITIAL SETUP:

Equipment Condition Materials/Parts

e Torsional damper and crankcase cover

One crankcase cover seal
removed. (See[ paragraph 3-10)

One fuel injector pump gasket
Lubricating oil (Item 49,

RTV sealant (Item 57,[Appendix B)
e Anaerobic sealing compound

(Iltem 59, [Appendix B)

Tools/Test Equipment
e Torque wrench

General Safety instructions
e Avoid skin contact with anaerobic sealing compound.

a. INSTALLATION

WARNING

Avoid skin contact with anaerobic sealing compound. immediately wash
off skin if contact is made. Failure to follow this warning may result in
injury to personnel.
NOTE
e if installing crankcase cover seal (7), perform steps 9 and 10.

e if installing torsional damper, perform step 10.

Install probe holder (9) on crankcase

cover (4) with 2 screws (10) if
removed.
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3-22. TORSIONAL DAMPER AND CRANKCASE COVER INSTALLATION (Con't).

2.

Apply a 0.09 in. (2 mm) bead of
anaerobic sealing compound (11 ) to
crankcase cover (4) in pattern
shown. Apply a 0.18 in. (5 mm) bead
of RTV sealant to lower surface of
crankcase cover where it mates with
engine oil pan.

Install new fuel injector pump gasket
(12) on studs at rear of crankcase
cover (4). Install crankcase cover on
engine block (5) with 4 bolts (8).
Install bolt (6). Tighten bolts to
35 Ib.-ft. (47 N.m).
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3-22. TORSIONAL DAMPER AND CRANKCASE COVER INSTALLATION (Con't).

4. Secure crankcase cover (4) to engine oil pan with 4 bolts.

5. Install baffle (3) with 2 bolts (1) and nut (2). Tighten bolts and nut to 35 Ib.-ft. (47 Nom).

6. Install clip (17) with fuel return line
(16) to crankcase cover (4) with bolt
(15).
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3-22. TORSIONAL DAMPER AND CRANKCASE COVER INSTALLATION (Con't).

7. Aline scribe marks on fuel injector
pump flange (19) and rear of
crankcase cover (4). Install 3 nuts
(14) on fuel injector pump (13) at
rear of crankcase cover. Tighten nuts
to 30 Ib.-ft. (41 N.m).

8. Position fuel injector pump driven
gear (18) at fuel injector pump drive
gear (20) with timing marks (21)
alined. Install fuel injector pump
driven gear with 3 bolts (22). Tighten
bolts to 20 Ib.-ft. (27 N.m).
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3-22 TORSIONAL DAMPER AND CRANKCASE COVER INSTALLATION (Con't).

CAUTION

Be careful not to scratch crankshaft (25) or crankcase cover (4) when
installing crankcase cover seal (7). Failure to follow this caution may result
In oil leaking.

9. Lubricate new crankcase cover seal
(7) with lubricating oil, Install new
crankcase cover seal,

NOTE

Ensure that key (24) remains In
place while torsional damper (23)
is being Installed.

10. Aline torsional damper (23) with key
(24) on crankshaft (25), Using block
of wood and hammer, drive torsional
damper in far enough to start bolt
27) .

11. Apply lubricating oil to threads of bolt
(27). Install washer (26) and bolt.
Tighten bolt until torsional damper
(23) completely seats. Tighten bolt to
200 Ib.-ft. (271 N.m),

FOLLOW-ON TASKS:

Install right side alternator bracket if removed. (See TM 9-2320-289-20)
Install water pump if removed. (Seelparagraph 3-48)

Fill engine oil if drained. (See TM 9-2320-289-20)

Install crankshaft pulley, (Seel TM 9-2320-289-20)
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3-23. HYDRAULIC VALVE LIFTER INSTALLATION.

This task covers: a. Installation
INITIAL SETUP:
Equipment Condition Materials/Parts
e Hydraulic valve lifter removed. e Fuel olil
(Seel paragraph 3-9) (Item 25, 26, or 27,[Appendix B]

® Grease (Item 36,[Appendix B)

Tools/Test Equipment
e Torque wrench

a. INSTALLATION

CAUTION

New hydraulic valve lifters (2) must be primed with clean diesel fuel oil

before installation. Failure to follow this caution may result in damage to
hydraulic valve lifters.

NOTE

Perform step 1 only if new hydraulic valve lifter (2) will be installed.

1. Prime hydraulic valve lifter (2) by
submerging in clean diesel fuel oil
and manually operating hydraulic
valve lifter  plunger, Lubricate
hydraulic valve lifter roller and needle
bearings with grease.

2. Install hydraulic valve lifter (2) in
proper engine block (1) location as
tagged during removal.

3. Install guide plate (3), ensuring that
guide plate fits over and does not
bind on hydraulic valve lifters (2).
Install clamp (4) and tighten bolt (5)
to 20 Ib.-ft, (27 N.m).
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3-23.  HYDRAULIC VALVE LIFTER INSTALLATION.

4. Rotate torsional damper (6) clockwise
2 complete turns while checking for
free movement of hydraulic valve
lifters (2). If torsional damper will not
turn easily, check all hydraulic valve
lifters to ensure proper alinement with
guide plates (3). Aline hydraulic valve
lifters with guide plates and repeat
this step.

FOLLOW-ON TASKS:
« Install cylinder head, (See[paragraph 3-25)
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3-24. VALVE INSTALLATION.

This task covers: a. Installation

INITIAL SETUP:

Equipment Condition
e Valve removed, (See _paragraph 3-8)

Tools/Test Equipment
e Valve spring compressor

Materials/Parts

e One oil seal

e Valve spring shims (as needed)
General Safety Instructions

e Always wear goggles when using valve
spring compressor,

a. INSTALLATION

NOTE

Appropriate oversize valves (1 and 2) should be used for any repaired

valve guides (3).

1. Install intake valve (1) or exhaust valve (2) in proper valve guide (3) as tagged during removal.
Install valve spring shim (4) on valve spring seat. Install valve spring (5) with damper (6) and

shield (7).
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3-24. VALVE INSTALLATION (Con't).

WARNING

Always wear goggles while using valve spring compressor. Valve springs
(5) are tightly compressed. Failure to follow this warning may result in
serious injury to personnel.

NOTE

Components of exhaust valve (2) assemblies and intake valve (1)
assemblies are similar, except that exhaust valve uses rotater (1 O) and
intake valve uses cap (1 O).

2. Install rotator (1 O) or cap (1 O). Compress valve spring (5). Install new oil seal (8) in lower
groove on valve (11) stem. Install 2 keys (9) in grooves in valve stem. Ensure that keys are
properly seated, then release valve spring.

3. Ensure that height from top of valve spring shim (4) to top of valve spring (5) is no more than
1.81 in. (46 mm). If height is more than 1.81 in. (46 mm), remove valve assembly (see
paragraph 3-8), repeat INSTALLATION, steps 1 and 2 using second valve spring shim, and

measure clearance again.

FOLLOW-ON TASKS:
e Install cylinder head. (Seel_paragraph 3-25)
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3-25. CYLINDER HEAD INSTALLATION.

This task covers: a. Installation

INITIAL SETUP:

Equipment Condition Materials/Parts

®. Cylinder head removed. (Seel_paragraph 3-7) ® One cylinder head gasket
® One lockwasher
®. Gasket sealing compound

Tools/Test Equipment
e Torque wrench

a. INSTALLATION

NOTE

If engine is out of truck, perform steps 1-3.

1. Install dowel pins (5) if removed.

TA50685



T™M 9-2320-289-34

3-25. CYLINDER HEAD INSTALLATION (Con').

CAUTION

DO NOT use any kind of sealant on cylinder head gasket (2). Sealant can
cause leaks and result in damage to engine.

NOTE

Ensure that cylinder head (3) is installed before sealing compound dries.
2. Apply sealing compound to threads and underside of bolt (4) heads before installing each bolt.

NOTE

An assistant will be required for step 3.

3. Install new cylinder head gasket (2) to engine block (1) over dowel pins (5). Install rear bolt (4)
in cylinder head (3). install cylinder head with remaining 16 bolts. Tighten bolts to 20 Ib.-ft.
(27 N.m) in alphabetical sequence shown. Tighten bolts again to 50 Ib.-ft. (68 N.m) in
alphabetical sequence shown. Tighten bolts again an additional 1/4 turn in alphabetical

sequence shown.
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3-25. CYLINDER HEAD INSTALLATION (Con').

4. Install new lockwasher, ground strap,
and leads on engine stud with nut.
Connect glow plug wiring harness (7)
to temperature sensor (6). Connect
glow plug leads.

FOLLOW-ON TASKS:

Install pushrods, rocker arm assemblies, and rocker arm covers. (Seeg_paragraph 3-26)
Install thermostat and crossover pipe. (See¢ TM 9-2320-289-20)

Connect  radiator, bypass, and heater hoses (if being performed in truck). (See
TM 9-2320-289-20)

Install exhaust manifold. (See TM 9-2320-289-20)

Install right side alternator or Ml 010 alternator bracket if removed. (See TM 9-2320-289-20)
Install left side alternator bracket if removed. (See TM 9-2320-289-20)

Install air conditioner compressor brackets if removed. (See[paragraph 10-24)

Install oil level indicator tube if removed. (See TM 9-2320-289-20)
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3-26. ROCKER ARM AND ROCKER ARM COVER INSTALLATION.

This task covers: a. Installation

INITIAL SETUP:

Equipment Condition

e Rocker arm and rocker arm cover removed.

(Seel paragraph 3-6)

Too/s/Test Equipment
e Torque wrench

Materials/Parts

e Lubricating oil (Item 49,[Appendix B)
e RTV sealant (Item 57,[Appendix B]

a. INSTALLATION

CAUTION

Ensure that rocker arm assemblies (1) and pushrods are installed in same
position and location as when they were removed. A paint stripe identifies
upper end of pushrod. If paint stripe is not visible, use mark made during
removal. Failure to follow this caution may result in damage to rocker arm

assembly and pushrod.

NOTE

e If installing right rocker arm cover, perform steps 3-6.

e if installing left rocker arm cover, perform steps 3-5.

1. Install 4 pushrods through holes (4) in
cylinder head, Lubricate rocker arm
assembly (1) and position, ensuring
that pushrods seat on rocker arms.
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3-26. ROCKER ARM AND ROCKER ARM COVER INSTALLATION (Con't).

2. Rotate torsional damper (5) clockwise until mark (8) alines with “O“ mark (7) on timing tab.
Rotate torsional damper counterclockwise 3.5 in. (88 mm), or until mark is alined with lower
water pump bolt (6). Install 2 rocker retainers (2) and bolts (3). Tighten bolts to 40 Ib.-ft.
(54 N.m).

3. Apply a 3/8 in. (5 mm) bead of RTV
sealant to rocker arm cover (13 or
14) around inside edge of bolt holes.
Install right rocker arm cover (13)
with 2 bolts (12) and 6 studs (11).
Install left rocker arm cover (14) with
5 bolts (15) and 3 studs (16). Tighten
bolts and studs to 15 Ib.-ft.
(20 N.m).

4. nstall fuel injector pipe bracket (9)
with 2 nuts (10).

5. If installing left rocker arm cover (14),
install  wiring harness bracket.

Connect wiring harness to wiring
harness clip.
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3-26. ROCKER ARM AND ROCKER ARM COVER INSTALLATION (Con't),

6. Connect 2 vacuum line clamps (17)
to studs (11) securing right rocker
arm cover (13) and install 2 nuts
(18).
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3-26. ROCKER ARM AND ROCKER ARM COVER INSTALLATION (Con't).

FOLLOW-ON TASKS:

« Install fuel injector pipes, (Seelparagraph 3-27)
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3-27. FUEL INJECTOR PIPES AND NOZZLES INSTALLATION.

This task covers: a. Installation
INITIAL SETUP:
Equipment Condition Materials/Parts
« Fuel injector pipes and nozzles removed, o Fuel injector nozzle gaskets
(Seel_paragraph 3-5) (as needed)

Tools/Test Equipment

« Crowfoot attachment, J-29698-A
* Socket wrench adapter, J-29873
e Torque wrench

a. INSTALLATION

NOTE
o Ensure that all plugs are removed before connection,
« If installing fuel Injector nozzles (1), perform steps 1, 2, 4, 5, and 7,

« If installing fuel injector pipes, perform steps 3-5, and 7.

1. Using socket wrench adapter, install new fuel injector nozzle gaskets (2) and fuel injector
nozzles (1) in cylinder heads (3). Tighten fuel injector nozzle to 50 Ib. -ft. (68 N.m).

2. Install 2 caps (7) and clamps on rear fuel injector nozzles (1). Connect 8 fuel drainback hoses
(6) and clamps to fuel injector nozzles. Install clip (4) with nut (5).
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3-27. FUEL INJECTOR PIPES AND NOZZLES INSTALLATION (Con').

3.

4.

Install 4 inserts (11), clamps (1 2), and screws (13) on fuel injector pipes (9). Install 4 inserts

and lower half clips (1 O) on fuel injector pipes. Bend lower half clips straight up to allow
clearance for intake manifold.

Connect 8 fuel injector pipes (9) to fuel injector pump (8) connectors. Tighten fittings to
20 Ib.-ft, (27 N.m).
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3-27. FUEL INJECTOR PIPES AND NOZZLES INSTALLATION (Con').

5. Install 2 fuel injector pipe brackets
(17) on cylinder head studs (18) with
4 nuts (19) if removed. Loosely
connect 8 fuel injector pipes (9) to 8
fuel injector nozzles (1).

6. Install 2 inserts (16) and clips (15) on
fuel injector pipes (9) on one side.
Install clips on fuel injector pipe
bracket (17) with 2 screws (14) on
one side. Repeat step for other side.

NOTE

Perform step 7 if engine is in truck.

7. Crank engine for 10-15 seconds, then wait 1 minute for starter motor to cool. Repeat until fuel
is observed at all fittings. Tighten fittings to 20 Ib. -ft. (27 N.m).

FOLLOW-ON TASKS:

e Install intake manifold. (See[paragraph 3-28)
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3-28. INTAKE MANIFOLD INSTALLATION.

This task covers: a. Installation

INITIAL SETUP:

Equipment Condition Materials/Parts
e Intake manifold removed. (Seel paragraph 3-4) e Two gaskets

Too/s/Test Equipment
e Torque wrench

a. INSTALLATION

1. Remove manifold covers from cylinder head (8) openings.

n

Install 2 new gaskets (7) on cylinder head openings, ensuring that holes are alined.

NOTE

e It may be necessary to loosen fuel injector pipes to properly position
fuel injector pipe clips (6). Tighten fuel injector pipe fittings to
20 Ib.-ft. (27 N.m) if this Is done,

e Intake manifold (1) has cylinder number printed on Intake manifold
arms, Ensure that intake manifold Is installed with odd numbers on left
side.

w

Install intake manifold (1). Bend lower
half fuel injector pipe clips (6) back
into position over intake manifold
holes. Install upper half fuel injector

pipe clips.

4. Install long bolt (4), 7 short bolts (2),
4 long studs (3), and 4 short studs
(5). Tighten bolts and studs to
30 Ib.-ft. (41 N.m) in alphabetical
sequence shown,
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3-28. NTAKE MANIFOLD INSTALLATION (Con't).

Right Side

Left Side

TA50695
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3-28. INTAKE MANIFOLD INSTALLATION (Con't).

5. Rotate vacuum pump (10) into
position and tighten bolt (9) to
240 Ib.-in, (27 N.m).

NOTE
Step 6 applies to all except M1010.
6. Instail brace (13) on left side

alternator bracket (11 ), and long stud
(3) with bolt (12) and nut (14).

TA50696
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3-28. INTAKE MANIFOLD INSTALLATION (Con't).

FOLLOW-ON TASKS:

e Install crankcase depression regulator valve assembly and hoses (if being performed in truck).
(See_TM 9-2320-289-20)
e Connect both battery negative cables (if being performed in truck), (See TM 9-2320-289-20)
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3-29. ENGINE AND ENGINE MOUNT INSTALLATION.

This task covers: a. Installation
INITIAL SETUP:
Equipment Condition Materials/Parts
e Engine or engine mounts removed. e Eight locknuts
(Seelparagraph 3-3)
Tools/Test Equipment PersonneL Required
e Torque wrench e MOS 63W (2)

General Safety Instructions
e DO NOT place hands between engine and transmission when installing engine.

a. INSTALLATION

WARNING

DO NOT place hands between engine (4) and transmission when installing
engine. Failure to follow this caution may result In injury to personnel.

CAUTION

Ensure that wiring, pipes, and hoses are clear of engine (4) during
Installation. Failure to follow this caution may result In damage to wiring,
pipes, and hoses.

NOTE

e An assistant will guide engine
(4) into engine compartment as
it is being lowered. Guide
exhaust manifold studs over
exhaust pipes.

e If only installing engine mount

(6) or engine mount brackets
(2), perform steps 4 and 5.

1. Install suitable lifting device on engine
lift brackets at left front and right rear
of engine (4). Install engine in engine
compartment.

TA50697
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3-29. ENGINE AND ENGINE MOUNT INSTALLATION (Con't).

2. Aline engine locating pins (15) to
transmission holes (14). Install 6
transmission bolts (9).

3. Remove support at transmission oil
pan.

TA50698

3-93



T™M 9-2320-289-34

3-29. ENGINE AND ENGINE MOUNT INSTALLATION (Con't).

4. Install new engine mount (6) with 3
washers, bolts, and new locknuts if
removed. Install spacer (3) and
engine mount bracket (2) with 3
washers (8) and bolts (7) if removed,
Tighten engine mount locknuts to
30 Ib.-ft. (41 N.m). Tighten engine
mount bracket bolts to 35 Ib.-ft.
(47 N.m). Lower side of engine (4)
and remove jack. Repeat for other
side.

5. Install screw (1) through left side
engine mount bracket (2) and engine
mount (6). Install new locknut (5).
Tighten locknut to 55 Ib.-ft.
(75 Nom). Repeat this step for right
side. Remove engine lifting device.

CAUTION

Ensure that torque converter (13)
is flush against flywheel (12) and
able to rotate freely by hand.
Failure to follow this caution will
result in damage to engine (4) and
transmission.

6. Ailne marks made during removal on flywheel (12) and torque converter (13). Rotate flywheel
and install 6 bolts (11) to fiywheel and torque converter finger tight only. Once all bolts are

installed, tighten to 50 ib.-ft. (68 N.m).

3-94
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3-29. ENGINE AND ENGINE MOUNT INSTALLATION (Con't).

7. Hook torque converter cover (17)
under lip of engine oil pan and install
to transmission assembly (1 O) with 6
bolts (16) .

8. Connect transmission oil cooler pipes
(18) at engine oil pan clip (23).
Connect positive starter cable to
other engine oil pan clip.

9. Connect exhaust pipe to exhaust
manifold (19) and install 3 springs
(20), washers (21 ), and nuts (22).
Tighten nuts to 180 Ib.-in. (20 N.m).
Repeat for other exhaust manifold.
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3-29. ENGINE AND ENGINE MOUNT INSTALLATION (Con't).

10. Install heater inlet hose (24) on
crossover pipe (26) and tighten
clamp (25),

11. Connect accelerator cable (27) to
support (28). Install accelerator cable
with accelerator cable retainer.
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3-29. ENGINE AND ENGINE MOUNT INSTALLATION (Con't).

12. Connect fuel line (31 ) to fuel pump
(30) and fuel return hose (29).

FOLLOW-ON TASKS:

Connect engine wiring harness if disconnected. (See |paragraph 4-1 Q)

Connect engine coolant heater front exhaust pipe and heat exchange pipe to engine oil pan if
disconnected. (See TM 9-2320-289-20)

Connect engine oil cooler lines to engine if disconnected. (See TM 9-2320-289-20)

Install power steering pump on engine if removed. (See TM 9-2320-289-20)

Install air conditioner compressor on brackets if removed (Ml 01 O). (Seel paragraph 10-24)
Install engine coolant heater hoses if removed. (See TM 9-2320-289-20)

Install vacuum modulator pipe if removed. (See

Install radiator and radiator hoses if removed. (See TM 9-2320-289-20)

Install hood if removed. (See TM 9-2320-289-20)

Bleed fuel injector pipes (if engine was removed). (Seel paragraph 3-27] step 7)

TA50702
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3-30. ENGINE ASSEMBLY REPLACEMENT.

This task covers: a. Removal b. Installation
INITIAL SETUP:
Equipment Condition Manual References
« Engine or engine mounts removed. . TM 9-2320-289-20
(Seel_paragraph 3-3)

|a. REMOVALl

1. Remove alternators and brackets. (See TM 9-2320-289-20)

NOTE

Step 2 only applies to M1010.
2. Remove air conditionecompressor brackets. (see TM9-2320289-20

NOTE

Step 3 only applies to trucks equipped with winterization Kits.

3. Remove, clean, and inspect winterization kit engine oil pan. (See__paragraph 3-23)

b. INSTALLATION

NOTE

Step 1 only applies to trucks equipped with winterization Kkits,

1. Install winterization kit engine oil pan if necessary. (Sed_paragraph 3-32)

NOTE

Step 2 only applies to M1010

2. Install air conditioner compressor brackets. (See[paragraph 10-24)
3. Install alternators and brackets. (See TM 9-2320-289-20)

FOLLOW-ON TASKS:

« Install engine and engine mounts. (Seel_paragraph 3-29)



Section

LUBRICATION SYSTEM

T™ 9-2320-289-34

MAINTENANCE

3-31. LUBRICATION SYSTEM MAINTENANCE INDEX.

Paragraph
Number

3-33.
3-34.

Pages 3-100

Engine Oil Pump Maintenance
Rear Main Seal Replacement

through

3-105

Procedures

have been rescinded.

Change 2

Page
Number

3-99 /(3-100 blank)



TM 9-2320-289-34

3-32. ENGINE OIL PAN REPLACEMENT (Con't).

2. Remove 6bolts (6) and torque
converte cover (8) from
transmission assembly (7).

NOTE

Ensure that location of
transmission oil cooler line clip is
noted for installation.

3. Remove 21 bolts (12) and
transmission oil cooler line clip.
Remove 2 rear bolts (11).

TA50704
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3-32. ENGINE OIL PAN REPLACEMENT (Con't).

NOTE
Ensure that location of engine oil pan stud (13) is noted for installation.
4 . Remove nut (15) and starter lead clip

(14) from engine oil pan stud (13).
Remove engine oil pan stud.

rrorrse,
PPPes .,

e S srenaeae, eos
T s freeesss / e,

eeerngor e

NOTE

Early 1984 model trucks have
engine oil pan (5) with a ridged lip
which requires an engine oil pan
gasket. Late 1984-87 model truck
engine oil pans and replacement
engine oil pans have a flat lip
which requires RTV sealant.

5. Remove engine oil pan (5) and
engine oil pan seal (1 O). Remove and
discard engine oil pan gasket if

RN / ,
present. Discard engine oil pan seal. . (10)

TAS50705
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3-32. ENGINE OIL PAN REPLACEMENT (Con't).

b. CLEANING AND INSPECTION

WARNING

Dry cleaning solvent P-D-680 is toxic and flammable. Always wear
protective goggles and gloves and use only in a well-ventilated area. Avoid
contact with skin, eyes, and clothes and DO NOT breathe vapors. DO NOT
use near open flame or excessive heat. The solvent’s flash point is
100°F-138°F (38°C-59°C). If you become dizzy while using cleaning
solvent, immediately get fresh air and medical help. If solvent contacts
eyes, immediately wash your eyes with water and get medical aid.

1. Clean oil and all RTV sealant or gasket material from mating surfaces of engine oil pan (5) and
engine (9) block with dry cleaning solvent.

2. Inspect engine oil pan (5) for damage. Discard engine oil pan if damaged.

c. INSTALLATION |

NOTE

If engine is out of truck, perform steps 1-5.

1. Install new engine oil pan seal (1 O) in groove at rear of engine (9) block. Apply RTV sealant to
each end of engine oil pan seal.

NOTE
« If installing new engine oil pan gasket with engine oil pan (5), perform
step 2.
« If applying RTV sealant or installing new engine oil pan (5), perform
step 3. °
2. Install new engine oil pan gasket on
lip of engine oil pan (5) and aline with
bolt holes.
3. Apply a 0,19 in. (5 mm) bead of RTV

sealant (16) along engine oil pan (5)
sealing surface as shown.

4. Position engine oil pan (5) under
engine (9) block and install engine oll
pan stud (13). Install starter lead clip
(14) on engine oil pan stud with nut

(15).

5. Install 2 rear bolts (11). Install
transmission oil cooler line clip and 21
bolts (12).

TA50706
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3-32. ENGINE OIL PAN REPLACEMENT (Con't).

6. nstall torque converter cover (8) on
transmission assembly (7) with 6
bolts (6) ,

NOTE

Step 7 only applies to trucks equipped with winterization Kkits.

7. Install heat exchange pipe (2) with 4
screws (1). Connect front exhaust
pipe (3) to engine oil pan (5) and
tighten clamp (4),

TA50707
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3-32. ENGINE OIL PAN REPLACEMENT (Con't).

FOLLOW-ON TASKS:

e|nstall engine oil filter. (Seel TM 9-2320-289-20)

einstall engine oil level indicator tube and seal, (See TM 9-2320-289-20)
oFill engine oil. (See TM 9-2320-289-20)

eRemove jack stands and lower truck, if raised,

eInstall starter (if being performed in truck). (See TM 9-2320-289-20)
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3-33. ENGINE OIL PUMP MAINTENANCE.

This task covers: a. Removal d. Assembly
b. Disassembly e. Installation
c. Cleaning and Inspection

INITIAL SETUP:
Equipment Condition Materials/parts
« Engine oil pan removed. e Dry cleaning solvent
(See_paragraph 3-32) (tem 23, [Appendix B)
TooLs/Test Equipment General Safety Instructions
® Torque wrench e Dry cleaning solvent is flammable and

must not be used near open flame.
Use only in a well-ventilated area.

. Compressed air used for cleaning
purposes should never exceed 30 psi
(207 kPa).

a. REMOVAL

1. Remove bolt (3) and remove oil
pump (4) and shaft (1) from rear
main bearing cap under engine block

©).

b. DISASSEMBLY

1. Remove 4 cover bolts (9) and separate cover (10) from oil pump body (14).

2. Remove pin (13), spring (1 2), and oil pressure regulator valve (11). Remove oil plug (7) if
damaged,

TA50708
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3-33. ENGINE OIL PUMP MAINTENANCE.

This task covers:

a. Removal d. Assembly
b. Disassembly e. Installation
c. Cleaning and Inspection

INITIAL SETUP:

Equipment Condition
« Engine oil pan removed.
(See_TM 9-2320-289-20)
Too/s/Test Equipment
* Torque wrench

Materials/Parts

« Dry cleaning solvent
(Item 23, [Appendix B

General Safety Instructions

o Dry cleaning solvent is flammable and
must not be used near open flame.
Use only in a well-ventilated area.

¢ Compressed air used for cleaning
purposes should never exceed 30 psi
(207 kPa).

| a. REMOVALl

1. Remove bolt (3) and remove oil pump
(4) and shaft (1) from rear main
bearing cap under engine block (5).

b. DISASSEMBLY

1. Remove 4 cover bolts (9) and separate cover (10) from oil pump body (14).
2. Remove pin (13), spring (1 2), and oil pressure regulator valve (11). Remove oil plug (7) if
damaged.

3-106 Change 2

TAS50708



TM 9-2320-289-34

3-33. ENGINE OIL PUMP MAINTENANCE (Con't).

3. Remove oil pump screen (8) from
cover (10) if damaged.

4. Remove 2 oil pump pins (2) from rear ]
main bearing cap if damaged. i

c. CLEANING AND INSPECTION

WARNING

e Dry cleaning solvent P-D-680 is toxic and flammable. Always wear
protective goggles and gloves and use only in a well-ventilated area.
Avoid contact with skin, eyes, and clothes and DO NOT breathe vapors.
DO NOT use near open flame or excessive heat. The solvent's flash
point is 100°F-138°F (38°C-59°C). If you become dizzy while using
cleaning solvent, immediately get fresh air and medical help. If solvent
contacts eyes, immediately wash your eyes with water and get medical
aid.

® Compressed air used for cleaning purposes should never exceed 30 psi
(207 kPa). Use only effective chip guarding and personnel protective
equipment (goggles/shield, gloves, etc.). Failure to follow this warning
may result in serious injury to personnel.

1. Clean all components with dry cleaning solvent and dry with compressed air.

2. Inspect oil pump body (14) and cover (10) for cracks, Inspect cover for wear that would permit
oil to leak past ends of oil pump gears. If oil pump body is cracked, replace engine oil pump
(4) as an assembly. If cover is cracked or worn, replace.

TA50709
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3-33. ENGINE OIL PUMP MAINTENANCE (Con't).

3. Check shaft (15) for looseness in oil
pump body (14). If loose, replace
engine oil pump (4) as an assembly.
Check to see if gear teeth on shaft
are cracked or worn. If gear teeth are
cracked or worn, replace engine oil
pump as an assembly,

4. Inspect shaft (1). If worn, remove
retainer (6), and replace shaft and
retainer.

5. Place oil pressure regulator valve
(11) in cover (10) to check for proper
fit. If oil pressure regulator valve
binds or fits loosely, replace.

d. ASSEMBLY

1. Install 2 oil pump pins (2) in rear main
bearing cap if removed.

3-108

TAS50710



TM 9-2320-289-34

3-33. ENGINE OIL PUMP MAINTENANCE (Con't).

2. Install oil plug (7) if removed. Install oil pressure regulator valve (11) and spring (12) in cover
(10) and secure with pin (13).

3. Assemble cover (10) to oil pump body (14) with 4 cover bolts (9). Tighten bolts to 20 Ib.-ft.

(27 N.m),
4. Install oil pump screen (8) in cover (10) if removed,
5. Turn shaft by hand to check for smooth operation.

e. INSTALLATION

1. Aline hex on end of shaft (1) with hex on vacuum pump drive shaft under engine block (5). Install
oil pump (4) on rear main bearing cap with bolt (3). Tighten bolt to 75 Ib.-ft. (102 N.m).

FOLLOW-ON TASKS:
e Install engine oil pan. (See TM 9-2320-289-20)
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3-34. REAR MAIN SEAL REPLACEMENT.

This task covers: a. Removal c. Installation
b. Cleaning and Inspection

INITIAL SETUP:
Equipment Condition Materials/Parts
. Engine oil pump removed, e One rear main seal
(See[paragraph 3-33) e 0.004 in. (0.102 mm) shim stock
e Carburetor cleaning compound
Tools/Test Equipment (Item 15, [Appendix B)
e Torque wrench e Lubricating oil (Item 49, [Appendix_B)
e Anaerobic sealing compound
(Item 59,

o Pipe sealant (Item 61,[Appendix B)

General Safety Instructions

. Avoid skin contact with anaerobic sealing compound.
. Carburetor cleaning compound is highly flammable. Keep away from open flame.

a. REMOVAL

1. Remove 2 inner bolts, outer bolts, and rear main bearing cap (1).
2. Remove lower rear main seal half (5) and upper rear main seal half (6). Discard rear main seal
halves.

S
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3-34. REAR MAIN SEAL REPLACEMENT (Con't).

b.  CLEANING AND INSPECTION

1. Wipe oil from rear main seal grooves in engine bloc and rear main bbearing cap (1). Remove
all rear main seal material from mating surfaces.

WARNING

Carburetor cleaning compound is highly flammable. Keep away from open
flame. Failure to follow this warning may result in serious injury or death to
personnel.

2. Using carburetor cleaning compound, clean rear main bearing cap (1), rear main seal
grooves, and surface of engine block that mates with rear main bearing cap.

3. Check rear main bearing clearance. (See [paragraph 3-1 4)

C. INSTALLATION

1. Loosen inner bolts and outer bolts of
all main bearing caps 2 turns and

allow crankshaft (4) to drop. /‘
2. Manufacture oil seal installation tool 1-1/4"
from 0.004 in. (0,102 mm) shim
stock as shown.
‘/1/2"

11/64”

3. Apply lubricating oil to crankshaft (4) journal and rear main seal lips where they contact
crankshatft.

NOTE

Ensure that rear main seal halves (5 and 6) are installed with word
“OUTSIDE” facing toward rear of engine block (7).

4. Position lip of oil seal installation tool where upper rear main seal half (6) will enter engine block

(7).
TA50712
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3-34.

REAR MAIN SEAL REPLACEMENT (Con't).

Contact points of rear main seal
halves (5 and 6) should be at
4 o’clock and 10 o’clock positions
or
positions. Failure to follow this
caution may result in oil leakage
and damage to rear main seal.

6.

8.

Place end of upper rear main seal half
(6) in engine block (7) groove, using
oil seal installation tool as a
“shoehorn, ” and push upper rear
main seal half in until 0.5 in. (12.7
mm) extends from engine block
groove. Remove oil seal installation
tool .

CAUTION

8 o’clock and 2 o'clock

Insert end of lower rear main seal half

(5) in open engine block (7) groove.
Place lower rear main seal half along
crankshaft (4) so that end touches
upper rear main seal half (6).

Lightly coat rear main seal groove in rear main bearing cap (1) with pipe sealant.

WARNING

Avoid skin contact with anaerobic sealing compound. Immediately wash
off skin if contact is made, Failure to follow this warning may result in

injury to personnel.

CAUTION

Ensure that sealing compound (2) does not contact rear main seal groove,
rear main bearing, or oil relief slot (3). Failure to follow this caution may

result in damage to rear main seal and rear main bearing,
contamination of engine oil.

Apply a thin film of anaerobic sealing compound (2) to rear main bearing cap (1) in pattern

shown.

3-112
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3-34. REAR MAIN SEAL REPLACEMENT (Con't).

CAUTION

Ensure that main bearing cap (1) is tapped into place before installing
bolts. Failure to follow this caution may result in damage to main bearing
cap.

NOTE

Inner bolts are longer than outer bolts.

9. Using soft-faced hammer, tap rear
main bearing cap (1) into place and
install with 2 inner bolts and outer
bolts. Tighten all bolts to 40 Ib,-ft.
(54 Nom). Evenly tighten inner bolts
again to 110 Ib.-ft. (149 N.m). Evenly
tighten outer bolts again to 100 Ib.-ft.
(136 N.m). Repeat for other main
bearing caps.

FOLLOW-ON TASKS:

e Install engine oil pump. (See[paragraph 3-33)

TA50714
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Section Ill. FUEL SYSTEM MAINTENANCE

3-35. FUEL SYSTEM MAINTENANCE INDEX.

Paragraph Page
Number Procedures

Fuel Injector Nozzle Testing . . . . . ... ... i
Fuel injector Pump and Timing Cover Replacement . . . ... ... ...
Fuel Injector Pump Shutoff Solenoid and Cold Advance

Solenoid Replacement . . ... ... ... . . .
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[3-38.
Fuel injector Pump Throttle Shaft and Governor Assembly

Maintenance . . ... . . ..
Fuel Injector Pump Servo Advance Piston Replacement . . . .. ... 3-136
Fuel injector Pump Regulator and Transfer Pump Blades

MaINTENANCE ., .« o vy o e e e e e e e e e e 3-140
Fuel Injector Pump Hydraulic Head Maintenance . . .. .......... 3-146
Fuel Injector Pump Drive Shaft Replacement . . . .............. 3-157
Fuel injector Pump Testingand Timing . . . . .................. 3-160
3-45 Fuel injector Pump Calibration . . . .. ... ................. 3-161
3-47 Broken Glow Plug Removal . . . ......... ... ............. 3-178
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3-36. FUEL INJECTOR NOZZLE TESTING.

This task covers: a. Preparation c. Leakage Test
b, Pressure Test d. Chatter Test

INITIAL SETUP:

Equipment Condition Materials/Parts

e Fuel injector nozzle removed. ® Calibration fluid (Item 13, [Appendix B}

(Seel_paragraph 3-5)

Tools/Test Equipment General Safety instructions

e Fuel injector nozzle tester e DO NOT place hand or arms near tip

of fuel injector nozzles during testing.
e Wear goggles while testing fuel injector
nozzles.
e Compressed air used for drying
purposes should never exceed 30 psi
(207 kPa),

a. PREPARATION |

WARNING

e DO NOT place hand or arms near nozzle tip (4) of fuel injector nozzle
(3) during testing, Nozzle tip must be enclosed in a receptacle,
preferably transparent, to contain fuel spray. High-pressure atomized
fuel spray from nozzle tip can puncture skin and destroy tissue. Failure
to follow this warning may also result in blood poisoning.

e Wear goggles while testing fuel injector nozzles (3). Failure to follow
this warning may result in serious eye injury.

NOTE

Ensure that each of the following tests is performed in order listed until a
malfunction is found, A malfunction will only be what is identified in
appropriate subparagraph as a malfunction. DO NOT attempt to identify
malfunctions that are not covered by test that you are performing, even if
there is a symptom that seems to indicate a malfunction.

1, Connect high-pressure inlet (2) to fuel injector nozzle tester, Connect clear plastic tubes to
fuel return ports (1) to prevent fuel leakoff from being confused with an actual leak. Close
pressure gage shutoff valve.

2. Fill and purge fuel injector nozzle (3) with calibration fluid.
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3-36. FUEL INJECTOR NOZZLE TESTING (Con't).

b. PRESSURE TEST

1. Open pressure gagshutoff valve
1/4 turn.

NOTE

Some fuel injector nozzles (3) may
drip during this test. This does not
indicate leakage.

2. Depress lever of fuel injector nozzle
tester slowly, Note at which pressure
needle of pressure gage stopped.
Minimum pressure should be
1500 psi (1 0,343 kPa). Replace fuel
injector nozzle (3) if below minimum
pressure,

Ldld

o

c. LEAKAGE TEST

1. Open pressure gage shutoff valve an additional 1/2 1 1/2 turns.

WARNING

Compressed air used for drying purposes should never exceed 30 psi
(207 kPa). Use only effective chip guarding and personnel protective
equipment (goggles/shield, gloves, etc.), Failure to follow this warning
may result in serious injury to personnel.

2. Dry nozzle tip (4) with compressed air.
3. Depress lever of fuel injector nozzle tester slowly until gage reads 1400 psi (9653 kPa). If a
drop forms at nozzle tip (4) and falls off within 10 seconds, replace fuel injector nozzle (3).

TA50716
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3-36. FUEL INJECTOR NOZZLE TESTING (Con't).

d. CHATTER TEST

1. Close shutoff lever at pressure gage.

NOTE

“Chatter” from new and used fuel injector nozzles (3) will vary. When
speed of lever movement is increased, fuel injector nozzle may “hiss” or
“squeal” rather than “chatter”; this Is also acceptable. Any of these
sounds indicates that needle valve (6) moves freely and that nozzle seat,
guide, and nozzle pintle (5) have no mechanical defects.

2. Depress lever of fuel injector nozzle
tester slowly and listen for “chatter”
from fuel injector nozzle (3). If no
“chatter” is heard, increase speed of
lever movement until fuel injector

nozzle “chatters. ” Replace fuel
injector nozzle if it does not
“chatter,” “hiss, " or “squeal. ”
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FOLLOW-ON TASKS:
e Install fuel injector nozzle, (See[paragraph 3-27)

TA50716
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3-37. FUEL INJECTOR PUMP AND TIMING COVER REPLACEMENT.

This task covers: a. Removal b. Installation
INITIAL SETUP:
Equipment Condition Materials/Parts
e Fuel injector pipes removed. e One fuel injector pump gasket
(Sed_paragraph_3-5) e One timing cover gasket
e Transmission vacuum valve removed (if
removing fuel injector pump). Tools/Test Equipment
(See TM 9-2320-289-20) e Torque wrench

[a.  REMOVAL

NOTE
e If removing fuel injector pump (3), perform steps 1-7.

e If removing timing cover and gasket, perform step 8..

1. Remove accelerator cable retainer (5)
and accelerator cable assembly (1)
from throttle shaft pin (4) and support
(6) .

Change 2
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3-37.  FUEL INJECTOR PUMP AND TIMING COVER REPLACEMENT (Con't).

CAUTION

Ensure that all openings and connections are immediately plugged after
disconnection to prevent contamination of fuel system and fuel injector
pump (3) internal components.

2, Disconnect fuel return line from connector (2).Discommect fuel supply from end cap
assembly (9).

NOTE

Ensure that all electrical leads are tagged for installation.

3. Disconnect electrical leads from fuel injector pump (3),

4. Scribe a mark alining fuel injector pump flange (13) and crankcase cover (7).

5. Loosen clamp and disconnect crankcase depression regulator valve hose from oil filler tube
(15). Remove 2 nuts (18), oil filler tube, and grommet (17) from water pump plate (1 6),

NOTE

Crankshaft pulley will have to be rotated to gain access to bolts (20) on
fuel injector pump driven gear (19).

6. Through hole in crankcase cover (7), remove 3 bolts (20) from fuel injector pump driven gear

(19).

TA50718
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3-37. FUEL INJECTOR PUMP AND TIMING COVER REPLACEMENT (Con't).

7. Remove 3 nuts (1 2), fuel injector pump (3), and fuel injector pump gasket (8), Discard fuel
injector pump gasket.

8. Remove 2 screws (1 1), timing cover (10), and gasket. Discard gasket.

b.  INSTALLATION |

NOTE
e If installing fuel injector pump (3), perform steps 1-6.
e If installing timing cover (10) and gasket, perform step 7.

e Ensure that all protective plugs are removed before connection.

1. Install new fuel injector pump gasket (8) on crankcase cover (7). Aline locating pin (14) with
hole in fuel injector pump driven gear (19) and aline scribe marks on fuel injector pump flange
(13) and crankcase cover. Install 3 nuts (1 2). Tighten nuts to 30 Ilb.-ft. (41 N.m).

NOTE

Crankshaft pulley will have to be rotated to install bolts (20) on fuel
injector pump driven gear (19).

2. Through hole in crankcase cover (7), install 3 bolts (20) on fuel injector pump driven gear
(19). Tighten bolts to 20 Ib.-ft. (27 N.m).

3. Install grommet (17) on water pump plate (1 6). Install oil filler tube (15) on water pump plate

with 2 nuts (18), Connect crankcase depression regulator valve hose to oil filler tube and
tighten clamp.
TA50719
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3-37. FUEL INJECTOR PUMP AND TIMING COVER REPLACEMENT (Con't).

4. Connect electrical leads to fuel
injector pump (3).

5. Connect fuel supply line to end cap
assembly (9). Connect fuel return line
to connector (2).

6. Install accelerator cable assembly (1)
to support (6) and throttle shaft pin (4)
with accelerator cable retainer (5),

7. Install timing cover (10) and new
gasket with 2 screws (11).

FOLLOW-ON TASKS:

® |nstall ransmission vacuum valve if removed. (Se€ TM 9-2320-289-20)
e Install fuel injector pipes. (See[paragraph 3-27)

TA50720
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3-38. FUEL INJECTOR PUMP SHUTOFF SOLENOID AND COLD ADVANCE
SOLENOID REPLACEMENT.

This task covers: a. Removal c. Installation
b. Cleaning and Inspection

INITIAL SETUP:

Equipment Condition Materials/Parts

o Air cleaner removed.
(See TM 9-2320-289-20)

One fuel return line connector seal
One governor cover gasket

Three locknuts

Ten lockwashers

General Safety Instructions
Compressed air used for cleaning purposes Calibration fluid (Item 13, [Appendix_B)
should never exceed 30 psi (207 kPa). Fuel oil

« Do NOT perform this procedure near fire, (tem 25, 26, or 27,[Appendix B)
flames, or sparks,

a. REMOVAL

WARNING

Diesel fuel is flammable. DO NOT perform this procedure near fire,
frames, or sparks. A fire extinguisher must be on hand in work area.
Failure to follow this warning may result in serious injury or death to
personnel.

CAUTION

Ensure that work area, tools, and hands are kept clean when repairing fuel
injector pump. Failure to follow this caution may result in damage to fuel
injector pump components.
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3-38. FUEL INJECTOR PUMP SHUTOFF SOLENOID AND COLD ADVANCE
SOLENOID REPLACEMENT (Con't).

NOTE

* Ensure that each component is placed in calibration fluid as it is
removed.

« If removing governor cover (2), perform steps 1-3.

e Ensure that location of washers and lockwashers is noted for
installation,

o Perform step 1 only if fuel injector pump (4) is in truck.

. Ensure that all leads are tagged for installation.

L Disconnect leads from fuel injector pump (4). Disconnect fuel return line from connector (5).

2. Remove fast idle solenoid (1),

TA50721
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3-38.

FUEL INJECTOR PUMP SHUTOFF SOLENOID AND COLD ADVANCE

SOLENOID REPLACEMENT (Con't).

When governor cover (2) is removed, ensure that rags are placed in fuel
injector pump (4) body. Ensure that objects do not fall inside fuel injector
pump body. Failure to follow this caution may result in damage to engine

or fuel injector pump.

Remove 3 screws (3), lockwashers
(26), and washers (27). Remove
governor cover (2) from fuel injector
pump (4). Remove and discard
governor cover gasket (22). Discard
lockwashers.

Remove 2 locknuts (15), terminal
insulator (17), terminal ground strap
(1 6), lockwasher (25), 4 lockwashers
(18), 2 nuts (19), 2 washers (20), 2
insulating washers (21 ), and shutoff
solenoid (24), Discard locknuts and
lockwashers.
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3-38. FUEL INJECTOR PUMP SHUTOFF SOLENOID AND COLD ADVANCE
SOLENOID REPLACEMENT (Con't).

5. Remove locknut (11 ), terminal insulator (1 2), 2 lockwashers (9), nut (1 O), washer (8), and

insulating washer (7). Remove connector (5), seal (6), and cold advance solenoid (13).
Discard seal, locknut, and lockwashers.

b. CLEANING AND INSPECTION

1. Clean governor cover (2) and mating surfaces of fuel injector pump with fuel oil.

WARNING

Compressed air used for cleaning purposes should never exceed 30 psi
(207 kPa). Use only effective chip guarding and personnel protective
equipment (goggles/shield, gloves, etc.). Failure to follow this warning
may result in serious injury to personnel.

2. Inspect shutoff solenoid (24) and cold advance solenoid (13) for debris and damage. Remove
debris with compressed air. Replace if damaged.

3. Depress linkage (23) and plunger (14) to ensure that they operate freely. Replace shutoff
solenoid (24) or cold advance solenoid (13) if linkage or plunger do not operate freely.

TA50723
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3-38. FUEL INJECTOR PUMP SHUTOFF SOLENOID AND COLD ADVANCE

SOLENOID REPLACEMENT (Con't).

C. INSTALLATION

NOTE

If installing governor cover (2), perform steps 3-6.

1. Install cold advance solenoid (13) in
governor cover (2). Install new seal
(6) and connector (5), ensuring that
connector is centered on plunger
(14), Install insulating washer (7),
washer (8), nut (10), 2 new
lockwashers (9), terminal insulator
(12), and new locknut (11 ).

2. Install shutoff solenoid (24) in
governor cover (2) with 2 insulating
washers (21 ), 2 washers (20), 2 nuts
(19), new lockwasher (25), 4 new
lockwashers (18), terminal ground
strap (16), terminal insulator (17),
and 2 new locknuts (15).

NOTE

Movement from linkage (23) or
plunger (14) when cold advance
solenoid (13) or shutoff solenoid
(24) are energized indicates
proper operation,

3. Connect negative lead of 12 volt
power source to governor cover (2)
and positive lead to locknut (11) to
check operation of cold advance
solenoid (13). Repeat for shutoff
solenoid (24) by connecting positive
lead to either locknut (15). Replace
cold advance solenoid or shutoff
solenoid if not operating properly.
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3-38. FUEL INJECTOR PUMP SHUTOFF SOLENOID AND COLD ADVANCE
SOLENOID REPLACEMENT (Con't).

NOTE

Ensure that rags are removed from fuel injector pump (4) body before
installing governor cover (2).

4. Install new governor cover gasket
(22) on governor cover (2). Depress
throttle lever (28) and hold in idle
position. Place governor cover slightly
to rear of its correct mounting, and
slide into position. Install 3 washers
(27), new lockwashers (26), and
screws (3).
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3-128



™ 9-2320-289-34

3-38.  FUEL INJECTOR PUMP SHUTOFF SOLENOID AND COLD ADVANCE
SOLENOID REPLACEMENT (Con't).

5. Install fast idle solenoid (1).

NOTE

Perform step 6 only If fuel injector pump (4) Is in truck.

6. Loosely connect fuel return line to connector (5). Connect leads to fuel injector pump (4),
Crank engine for 10-15 seconds, then wait 1 minute for starter motor to cool, Repeat until fuel
is observed at fuel return line fitting, then tighten fuel return line fitting.

FOLLOW-ON TASKS:
e Install air cleaner, (See TM 9-2320-289-20)
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3-39. FUEL INJECTOR PUMP THROTTLE SHAFT AND GOVERNOR ASSEMBLY

MAINTENANCE.
This task covers: a. Removal d. Assembly
b. Disassembly e. Installation
c. Inspection
INITIAL SETUP:

Equipment Condition
® Fuel injector pump removed.

(See_paragraph 3-37)

e Governor cover removed.

(Seel_paragraph 3-38)

Too/s/Test Equipment

® Screwdriver bit set, J-29843

« Timing gage assembly, J-29601
® Feeler gage

e Torque wrench

Materials/Parts

N(. L] L] L] [ ] L]

One face cam pin

One guide stud washer

Two retaining rings

Two seals

Calibration fluid (Item 13,
Grease (Item 36,[Appendix B)

Pipe sealant (Item 61,[Appendix B)

a. REMOVAL

CAUTION

Ensure that work area, tools, and
hands are kept clean when
repairing fuel injector pump.
Failure to follow this caution may
result in damage to fuel injector

pump components.

3-130

NOTE

Ensure that each component is
placed in calibration fluid as it
is removed.

Timing gage assembly is used
to provide proper face cam (3)
alinement for installation.

Install timing gage assembly on
outside of throttle shaft (2) with slots
engaging face cam pin (4). Place
spring clip of timing gage assembly
over face cam (3) and tighten
wingnut. Without loosening wingnut,
remove timing gage assembly,
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3-39. FUEL INJECTOR PUMP THROTTLE SHAFT AND GOVERNOR ASSEMBLY
MAINTENANCE (Con't).

2. Remove and discard 2 retaining rings (5). Remove pin (7) and rocker lever (6). Drive out and
discard face cam pin (4). Remove screw (8), face cam (3), and face cam washer.

NOTE

Ensure that position of metering
spring (12) over top of guide stud
(10) is noted. This position must
be exactly duplicated during
installation.

3. Remove guide stud (10) and washer
(11 ) from fuel injector pump housing
(1). Discard washer.

4. Rotate throttle shaft (2) until governor
assembly (15) clears fuel injector
pump housing (1). Remove governor
assembly from throttle shaft.

CAUTION

DO NOT cut seals (18) to remove
from throttle shaft (2). Nicks in
seal seats may result in leakage
from fuel Injector pump housing

(1).

5. Remove throttle shaft (2) from fuel
injector pump housing (1). Remove 2
seals (18) and spacer (17) from
throttle shaft. Discard seals.

NOTE

Ensure that position of governor
linkage (16) assembly is noted for
installation.

6. Disengage linkage hook (9) from
metering arm (14). Remove governor
linkage (16) assembly, Remove
metering arm, metering spring (12),
and metering valve (13) as an
assembly.

7. Remove metering screw located in
metering valve (13) hole.

TA5028
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3-39. FUEL INJECTOR PUMP THROTTLE SHAFT AND GOVERNOR ASSEMBLY
MAINTENANCE (Con't).

b. DISASSEMBLY

1. Remove idle spring (20) and sleeve
(21) from rod (22),

2. Place block (19) in soft-jawed vise,
Unscrew rod (22) from block.
Remove helical spring (24) and
washer (23) from rod.

C. INSPECTION]

1. Inspect all springs for distortion, corrosion, or breakage. Replace any spring that is distorted,
corroded, or broken.

2. Inspect throttle shaft seal seats for damage or wear that might cause leakage. Replace throttle
shaft if these conditions exist.

3. Inspect all bores and grooves for obstructions or damage. Remove any obstructions and
replace any damaged components.

4. Check vent wire on metering screw for freedom of movement. Replace metering screw with
same size metering screw if vent wire is sticking or damaged.

5. Inspect all components for rust, nicks, scratches, and wear that appears uneven or may result
in looseness or leakage. Replace any component that is rusted. “nicked, scratched, ‘or has
excessive or unusual wear.

d. ASSEMBLY ]

1. Install washer (23) and helical spring (24) on rod (22). Screw rod onto block (19).

2. Install idle spring (20) on sleeve (21), Install sleeve on rod (22).

e. INSTALLATION

1. Install metering screw in metering valve (13) hole and tighten to 25-30 Ib.-in. (3-4 N.m).
TA50729
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3-39.

FUEL INJECTOR PUMP THROTTLE SHAFT AND GOVERNOR ASSEMBLY

MAINTENANCE (Con't).

CAUTION

Never use an abrasive to clean
metering valve (13). Failure to
follow this caution may result in
damage to fuel injector pump
housing (I).

Place metering arm (14), metering
spring (12), and metering valve (13)
assembly in its bore and rotate
several times to ensure freedom of
movement. If metering valve sticks,
clean with calibration fluid and try
again. Replace metering valve if it
continues to stick.

Position  governor  linkage (16)
assembly in fuel injector pump
housing (1) and allow to hang over
side.

Install spacer (17) and 2 new seals
(18) on throttle shaft (2). Ensure that
seals completely seat on throttle
shaft grooves. Install throttle shaft in
fuel injector pump housing (1).

Rotate throttle shaft (2) to high idle
throttle  position.  With governor
assembly (15) between thumb and
forefinger, install block (19) on
throttle shaft. Rotate throttle shaft
back to low idle position until
governor assembly is in position,
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3-39. FUEL INJECTOR PUMP THROTTLE SHAFT AND GOVERNOR ASSEMBLY
MAINTENANCE (Con't).
DO NOT tighten guide stud (1 O) to more than 85 Ib. -in. (9 N.m). Failure to
follow this caution may result in damage to fuel injector pump housing
(1.
Ensure that guide stud (1 O) is installed under metering spring (12) in exact
position as when it was removed, and that it engages governor assembly
(15) without binding.
7. install new washer (11 ) and guide

10.

11.

3-134

stud (10) into fuel injector pump
housing (1), Tighten guide stud to
85 Ib.-in. (9 N.m).

Rotate throttle shaft (2) to rear of fuel
injector pump housing (1). Check to
ensure that governor assembly (15)
compresses and that there is no
binding. Reassemble or reinstall
throttle shaft or governor assembly if
governor assembly does not
compress or there is binding,

Clean pipe sealant from face cam (3) and screw (8), if present. Install face cam washer, face
cam, and screw on throttle shaft (2). DO NOT tighten screw. Install new face cam pin (4).

install timing gage assembly on throttle shaft (2) with slots engaging face cam pin (4). Insert
0.005 in. feeler gage between spacer (17) and fuel injector pump housing (1). Push throttle
shaft into fuel injector pump housing and squeeze face cam (3) to remove clearance. Apply
pipe sealant to exposed threads of screw (8) and tighten to 30 Ib.-in. (3 N.m). Loosen wingnut

and remove timing gage assembly.

Install rocker lever (6) with pin (7) and secure with 2 new retaining rings (5).
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3-39. FUEL INJECTOR PUMP THROTTLE SHAFT AND GOVERNOR ASSEMBLY
MAINTENANCE (Con't).

FOLLOW-ON TASKS:

« Install governor cover. (See[ paragraph 3-38)

e Install fuel injector pump. (Seel[paragraph 3-37)
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3-135



TM 9-2320-289-34

3-40. FUEL INJECTOR PUMP SERVO ADVANCE PISTON REPLACEMENT.

This task covers: a. Removal c. Installation
b. Inspection

INITIAL SETUP:

Equipment Condition Materials/Parts

o Fuel injector pump removed.
One servo plunger seal

(Sedparagraph 3-37 .
e« Two plug seals

Tools /Test Equipment Two retaining rings
« Torque wrench . Calibration fluid (Item 13, [Appendix B)

One advance screw hole seal

a. REMOVAL

CAUTION

® FEnsure that work area, tools, and hands are kept clean when repairing
fuel injector pump. Failure to follow this caution may result in damage
to fuel injector pump components.

® DO NOT attempt to adjust or remove servo adjusting screw (4). Failure
to follow this caution ‘may result in damage to fuel injector pump.

NOTE

Ensure that each component is
placed in calibration fluid as it is
removed.

1. Remove and discard 2 retaining rings
(3). Remove pin (5) and rocker lever
(2) from fuel injector pump housing

(1).

2. Carefully invert fuel injector pump.

TA50733
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3-40. FUEL INJECTOR PUMP SERVO ADVANCE PISTON REPLACEMENT (Con't).

3. Tap advance screw hole plug (6) lightly, and remove advance screw hole plug and seal (7).
Discard seal.

4. Remove plunger (17). Remove spring side plug (15) and plug seal (14). Remove seal (16)
from inside of spring side plug. Discard seals.

5. Remove cam advance pin (8).
6. Remove piston side plug (13), plug seal [12), and servo advance piston (11 ). Remove helical
spring (9) amd servp advamce va;ve (910) from servo advance piston. Discard piston plug seal.

SV

b. INSPECTION

1. Inspect helical spring for distortion, corrosion, or breakage. Replace if distorted, corroded, or
broken.
2. Inspect all components for rust, nicks, scratches, and wear that appears uneven or may result

in looseness or leakage. Replace any component that is rusted, nicked, scratched, or has
excessive or unusual wear.

TA50734
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3-40. FUEL INJECTOR PUMP SERVO ADVANCE PISTON REPLACEMENT (Con't).

C. INSTALLATION

CAUTION
DO NOT attempt to adjust or remove servo adjusting screw (4), Failure to
follow this caution may result in damage to fuel injector pump.
NOTE

Ensure that hole in servo advance piston (11) faces head locating screw.

1. Instali servo advance piston (11), bore end first, into fuel injector pump housing (1).

2. nsert cam advance pin (8), ensuring that it engages in bore of cam ring.

3. Instail new plug seal (12) and piston side plug (13), Tighten piston side plug to 20 Ib.-ft.
(27 N.m),

4. Instaii new seal (1 6), with lip of seal toward inside of bore, in spring side plug (15).

5. Install servo advance valve (1 O) on helical spring (9). Install servo advance valve and helical
spring into servo advance piston (1 1 ) bore. Install new plug seal (14) and spring side plug
(15). Ensure that holes in servo advance valve are in line with holes in servo piston bore.

Tighten spring side plug to 20 Ib.-ft. (27 N.m).
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3-40. FUEL INJECTOR PUMP SERVO ADVANCE PISTON REPLACEMENT (Con't).

6. Install plunger (17) in spring side plug (15).

7, Install new seal (7) and advance screw hole plug (6). Tighten advance screw hole plug to
75-100 Ib.-in. (9-11 N.m).

8. Carefully invert fuel injector pump.

9. Install rocker lever (2) with pin (5)
and secure with 2 new retaining rings
3.

FOLLOW-ON TASKS:

e Install fuel injector pump. (See[paragraph 3-37)
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3-41. FUEL INJECTOR PUMP REGULATOR AND TRANSFER PUMP BLADES

MAINTENANCE.

This task covers: a. Removal d. Assembly
b. Disassembly e. Installation
c. Inspection

INITIAL SETUP:
Equipment Condition Materials/Parts
e Fuel injector pump removed. ® One end cap seal

One filter screen seal
One locking seal
One regulator seal

(Seel_paragraph 3-37)

Tools/Test Equipment

. Crowfoot wrench
e Torque wrench

Grease (Item 36, Appendix B)

Calibration fluid (Item 13, [Appendix_B)

a. REMOVAL

CAUTION

Ensure that work area, tools, and hands are kept clean when repairing fuel
injector pump. Failure to follow this caution may result in damage to fuel
injector pump components.

NOTE

® Ensure that each component is placed in calibration fluid as it is
removed.

e If removing end cap (3) and regulator (6) assembly, Perform steps 1
and 2.

1. Remove screw (4), plate (1), and
locking seal from hydraulic head (2).
Discard locking seal.

2. Remove end cap (3) assembly, perfprm steps 1
hydraulic head (2).

3-140
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3-41.

MAINTENANCE (Con't).

FUEL INJECTOR PUMP REGULATOR AND TRANSFER PUMP BLADES

3.

Remove retaining ring (7), inlet filter screen (8), and plate (9) from regulator (6) assembly.
Remove regulator assembly from hydraulic head (2).

NOTE

Ensure that position of potmark (12), and location of transfer pump blades

(11 ) and springs, are noted for installation.

Remove liner (5). Remove 4 transfer
pump blades (11 ) with 2 springs.
Remove and discard end cap seal
(1 O) from' groove in hydraulic head

@).

®
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3-41. FUEL INJECTOR PUMP REGULATOR AND TRANSFER PUMP BLADES
MAINTENANCE (Con't).

b . DISASSEMBLYl

NOTE

Ensure that position of roll pin (17) is noted for installation, if removed.

1. Separate roll pin (17) from regulator
(6) if damaged. O

2. Remove and discard filter screen seal
(13). Remove plug (1 6), regulating
spring (15), and regulating piston
(14),

c. INSPECTION

1. Inspect all springs for distortion, corrosion, or breakage. Replace any spring that is distorted,
corroded, or broken.

2. Inspect all components for rust, nicks, scratches, and wear that appears uneven or may result
in looseness or leakage. Replace any component that is rusted, nicked, scratched, or has
excessive or unusual wear.

3. Inspect transfer pump blades for scoring or pitting. Measure length of each blade. If any blade
is scored or pitted, or if length is less than 0.538 in. (13.67 mm), replace all transfer pump
blades and both springs.

d. ASSEMBLY

NOTE

Ensure that hollow end of regulating piston (14) faces threaded end of
regulator (6) bore.

1. Install regulating piston (14) and regulating spring (15) in regulator (6), Install plug (16) until
flush with end of regulator. TA50739
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3-41. FUEL INJECTOR PUMP REGULATOR AND TRANSFER PUMP BLADES
MAINTENANCE (Con't).

2. Insert a brass rod through unthreaded end of regulator (6) and apply moderate pressure to
check for free movement of regulating piston (14). If regulating piston does not move in its
bore, replace regulator, regulating piston, and regulating spring (15).

3. Install new filter screen seal (13) on regulator groove.

4, Assemble roll pin (17) and regulator (6) if removed.

e. INSTALLATION

NOTE

If installing end cap and regulator (6) assembly, perform steps 4-7.

1. Install new end cap seal (10) in
groove in hydraulic head (2).

TA50740
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3-41.  FUEL INJECTOR PUMP REGULATOR AND TRANSFER PUMP BLADES
MAINTENANCE (Con't).

2. Install liner (5) in hydraulic head (2),
ensuring that slot alines with roll pin
(17) hole in hydraulic head.

TA50741
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3-41. FUEL INJECTOR PUMP REGULATOR AND TRANSFER PUMP BLADES
MAINTENANCE (Con't).

CAUTION

Transfer pump blades (11) must
be fully compressed during
installation. Care must be taken
not to score transfer pump blades
on sharp edge of liner (5). Failure
to foliow this caution may result in
damage to transfer pump blades.

3. Assemble 2 springs and 4 transfer
pump blades (11 ), and install transfer
pump blades in hydraulic head (2)
rotor slots.

4. Install regulator (6) assembly on
hydraulic head (2) with roll pin (17) in
liner slot, Install inlet filter screen (8)
in plate (9) with retaining ring (7).
Install inlet filter screen assembly
onto regulator.

5. Appiy grease to mating surfaces of
end cap (3) and plate (9). Apply light
pressure at end of end cap and rotate
counterclockwise until a slight click is
heard. Turn end cap clockwise by
hand until tight.

6. Tighten end cap (3) to 35 Ib.-ft.
(47 N.m).

7. Install new locking seal, plate (1), and
screw (4), on hydraulic head (2).
Tighten screw to 70-80 Ib.-in.
(8-9 N.m).

FOLLOW-ON TASKS:

« Install fuel injector pump. (See[_paragraph 3-37)
TA50742
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3-42.  FUEL INJECTOR PUMP HYDRAULIC HEAD MAINTENANCE.

This task covers: a. Removal d, Assembly
b. Disassembly e. Installation
c. Inspection

INITIAL SETUP:

Equipment Condition Materialist Parts

e Fuel injector pump throttle shaft and # One delivery valve stop
governor assembly removed. # One head locating screw seal
(Seel_paragraph 3-39) ® One hydraulic head seal

e Fuel injector pump servo advance piston e Acetone (ltem 1,[Appendix B)
removed. (Seel paragraph 3-40) ® Calibration fluid (Item 13,[Appendix_B)

e Fuel injector pump regulator and transfer ® Grease (ltem 36, Appendix B)

pump blades removed. (See paragraph 3-41]) e “O“ ring lubricant
(Item 42, [Appendix B)

TooLs/Test Equipment

. Screwdriver bit set, J-29843
| Micrometer

. Roller testing fixture

| Snapring pliers

| Torque wrench

a. REMOVAL

CAUTION

Ensure that work area, tools, and
hands are kept clean when
repairing fuel injector pump (2),
Failure to follow this caution may
result in damage to fuel injector
pump components.

NOTE

Ensure that each component is
placed in calibration fluid as it is

removed.
1. Remove 2 head locking screws (1),
2. Remove head locating screw (3).

Remove seal from head locating
screw and discard seal.

3. Install fuel injector pump (2) in
soft-jawed vise, and slightly tilt
forward.

TA50743
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3-42.  FUEL INJECTOR PUMP HYDRAULIC HEAD MAINTENANCE (Con't).

4. Remove hydraulic head assembly (10) by grasping with both hands and withdrawing with slight
rotary motion. Remove and discard hydraulic head seal (9).

b. DISASSEMBLY

1. Invert hydraulic head assembly (1 O)
and allow thrust sleeve (6), thrust
sleeve washer (1 1), and 6 weights
(5) to fall into your hand.

TA50744
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3-42. FUEL INJECTOR PUMP HYDRAULIC HEAD MAINTENANCE (Con't).

CAUTION

Never handle precision-ground surface of rotor (1 6), Failure to follow this
caution may result In damage to rotor,

2. Remove locating ring (12) and 2 retainers (14) from hydraulic head assembly (10). Invert
hydraulic head assembly and place on connectors (13).

3. Remove snapring (17) from rotor (1 6). Remove weight retainer (7) and weight retainer hub
(18) from cam ring (8), Remove cam ring from hydraulic head assembly (10).

S1T 0

4. Install roller testing fixture (20) in vise, ensuring that air inlet hole is not covered. Connect air
hose (22) to air inlet hole, and supply 40-100 psi (276-690 kPa) of compressed air.

NOTE

Ensure that rollers (19) and shoes (23) remain in their slots when installing
rotor (16) assembly In roller testing fixture (20).

5. Remove rotor (16) assembly from hydraulic head assembly (10). Install rotor assembly in
roller testing fixture (20) on air inlet side,

6. Check dimension between between rollers (19), Dimension should be 1.9765-1.9775 in.
(50.203-50.229 mm). Adjust leaf spring screw (21 ) to see if proper dimension can be

obtained. If proper dimension cannot be obtained, replace rollers and shoes (23). Disconnect
air hose (22) from air inlet hole.

TA50745
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3-42.

FUEL INJECTOR PUMP HYDRAULIC HEAD MAINTENANCE (Con't).

Remove rotor (16) assembly from roller testing fixture (20). Holding rotor assembly at base,
remove screw (28), delivery valve stop (27), spring (26), and delivery valve (24). Discard
delivery valve stop.

b
1:5*\"5'\\3‘!) v

Install rotor (16) assembly in roller
testing fixture (20). Remove leaf
spring screw (21 ) and leaf spring
(30). If present, remove leaf spring
shim and save for installation.

NOTE

Hands should be wet with
calibration fluid to catch plungers

(29) as they are pushed out of
rotor (16).

Remove 2 roller (19) and shoe (23)
assemblies from rotor (16). Slide
each roller from its shoe. Using
smooth-tipped brass tool, push 2
plungers (29) from rotor bore.
Remove rotor from roller testin9
fixture (20).

TAG60746
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3-42. FUEL INJECTOR PUMP HYDRAULIC HEAD MAINTENANCE (Con't).

C. INSPECTION

1. Inspect weights (5) for wear at heel (31) and toe (32). If weight appears worn, place in weight
retainer (7). Weight should fit snugly. Replace any weight that does not fit snugly in weight
retainer.

2. Inspect lobes (34) on inside of cam
ring (8) for flaking. Inspect edges of
cam ring for roundness. Replace cam
ring if lobes are flaking or edges are
rounded.

TA50747
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3-42. FUEL INJECTOR PUMP HYDRAULIC HEAD MAINTENANCE (Con't).

3. Inspect weight retaining ring (33) on weight retainer (7) for damage. Replace weight retaining
ring if damaged,

4, Inspect delivery valve (24) for chipping or erosion at edges of retractor cuff (25), Edges of
retractor cuff should be sharp. Replace delivery valve if retractor cuff is chipped or eroded, or
if edges are not sharp.

CAUTION
Never handle precision-ground surface of rotor (16). Failure to follow this
caution may result in damage to rotor.

5. Submerge rotor (16) in clean calibration fluid and insert plungers (29) into their bores. With
thumb and forefinger over shoe (23) slots, tilt rotor from side to side to determine if plungers
move freely. If plungers are sticking, but not visibly damaged, clean both plungers and rotor
bore with a soft brush and acetone.

6. Inspect spring (26) for distortion, corrosion, or breakage. Replace if distorted, corroded, or
broken.

7.

Inspect all components for rust, nicks, scratches, and wear that appears uneven or may result
in looseness or leakage. Replace any component that is rusted, nicked, scratched, or has
excessive or unusual wear.

TA50748
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d. ASSEMBLY

CAUTION

Never handle precision-ground surface of rotor (16). Failure to follow this
caution may result In damage to rotor.

1. Install rotor (16) in roller testing fixture (20). Install 2 plungers (29) in rotor bores. Slide 2
rollers (19) into their shoes (23). Install2 roller and shoe assemblies on rotor.

2. Install leaf spring shim, if removed, and leaf spring (30) on rotor (16) with leaf spring screw
(22).
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3-42. FUEL INJECTOR PUMP HYDRAULIC HEAD MAINTENANCE (Con't).

3. Remove rotor (16) assembly from
roller testing fixture (20), Holding
rotor assembly at base, install
delivery valve (24), spring (26), and
new delivery valve stop (27) with
screw (28).

NOTE

Ensure that rollers (19) and shoes
(23) remain in their slots when
installing rotor (16) assemblLy in
roller testing fixture (20).

4, Connect air hose (22) to air inlet hole
in roller testing fixture (20), and
supply 40-100 psi (276-690 kPa) of
compressed air. Install rot or
assembly in roller testing fixture on air
inlet side.

5. Check dimension between between rollers (19). Dimension should be 1.9765-1.9775 in.
(50.203-50.229 mm). Adjust leaf spring screw (21) until proper dimension is obtained.
Disconnect air hose (22) from air inlet hole.

NOTE

Ensure that rollers (19) and shoes
(23) remain in their slots when
installing rotor (16) assembly in
hydraulic head assembly (10).

6. Install rotor (16) assembly in
hydraulic head assembly (10).

NOTE

When installing cam ring (8),
ensure that arrow on cam ring is
pointing clockwise and that notch
on cam ring faces front of
hydraulic head assembly (10).

7. Install cam ring (8) on hydraulic head
assembly (10). Install weight retainer
hub (18) and weight retainer (7) on
cam ring. Install snapring (17) on
rotor (16).
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3-42. FUEL INJECTOR PUMP HYDRAULIC HEAD MAINTENANCE (Con't).

CAUTION

Carefully hold hydraulic head assembly (10) to keep rotor (16) from falling
out. Failure to follow this caution may result in damage to rotor.

8. Invert hydraulic head assembly (10) and place on weight retainer (7). Install 2 retainers (14) in
hydraulic head assembly with cutout portions meeting over roll pin locating hole (1 5), Install

locating ring (12) at a 90 degree angle to split in retainers, and bottom out against hydraulic
head.

9. Invert hydraulic head assembly (10) and place on connectors (13). Install 6 weights (5) in
weight retainer (7), with slots facing inward. Install thrust sleeve washer (11) and thrust sleeve
(6) into slots of weights.

10. Check to ensure that all weights (5) are level and collapsed against thrust sleeve (6).
Reposition any weights that are not properly positioned.

e. INSTALLATION

1. Install new hydraulic head seal (9) on hydraulic head assembly (10).

2. Apply grease to exterior of hydraulic head assembly (10). Apply a light film of “O” ring
lubricant to inside edge of fuel injector pump (2) housing.

TA50751
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3-42.

FUEL INJECTOR PUMP HYDRAULIC HEAD MAINTENANCE (Con't).

DO NOT force hydraulic head assembly (10) into fuel injector pump (2)
housing. Withdraw hydraulic head assembly and try again if it jams.
Failure to follow this caution may result in damage to hydraulic head

assembly and fuel injector pump housing.

Only install hydraulic head assembly (10) far enough to aline head
locking screw (1) holes. Failure to follow this caution may result in

damage to hydraulic head seal (9).

NOTE

Ensure that hole in rotor (16) slot
is alined with mark on drive shaft
tang to ensure proper installation
of rotor assembly to drive shaft.

Rotate cam ring (8) until smallest
hole is 180 degrees opposite
metering valve bore (4) and facing
downward. Install hydraulic head
assembly (1 O) by grasping with both
hands and inserting with slight rotary
motion. Install 2 head locking screws
(1), but DO NOT tighten.

Carefully invert fuel injector pump

@).
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FUEL INJECTOR PUMP HYDRAULIC HEAD MAINTENANCE (Con't).

Install new seal on head locating
screw (3). Apply a light film of grease
to head locating screw. Install new
seal and head locating screw and
tighten to 15-20 Ib.-ft, (20-27 N.m).

Check head locating screw (3) to
ensure that seal was not sheared
during installation. If seal was
sheared, remove head locating
screw, discard seal, and repeat step
5.

Carefully invert fuel injector pump
(2). Tighten 2 head locking screws
(1) to 15-20 Ib.-ft, (20-27 N.m).

FOLLOW-ON TASKS:

3-156

Install fuel injector pump regulator and transfer pump blades. (See[ paragraph 3-417)
Install fuel injector pump servo advance piston. (See[_paragraph 3-40)
Install fuel injector pump throttle shaft and governor assembly. (Seel paragraph 3-39)

Calibrate fuel injector pump. (See[paragraph 3-45)
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3-43. FUEL INJECTOR PUMP DRIVE SHAFT REPLACEMENT.

This task covers: a. Removal c. Installation
b. Inspection

INITIAL SETUP:
Equipment Condition Materials/Parts
® Fast idle solenoid and bracket removed. e One retaining ring
(See TM 9-2320-289-20) e Three seals
® Fuel injector pump removed. e “ O" ring lubricant
(See[ paragraph 3-37) (Item 42, [Appendix B)
® Throttle shaft and governor assembly
removed (if removing drive shaft from Tools/Test Equipment
1984 model truck). (Seel[paragraph 3-39) e Drive shaft seal protector

a. REMOVAL

CAUTION

Ensure that work area, tools, and hands are kept clean when repairing fuel
injector pump. Failure to follow this caution may result in damage to fuel
injector pump components.

NOTE

e If removing drive shaft from 1984 model trucks, perform steps 1, 2,
and 4.

e If removing drive shaft from 1985-87 model trucks, perform steps 2-4.
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3-43. FUEL INJECTOR PUMP DRIVE SHAFT REPLACEMENT (Con't).

NOTE

e Drive shaft (1) is retained by retaining clip on 1984 model trucks. Drive

shaft is retained by spiral-shaped retaining ring (4) on 1985-87 model
trucks.

e Drive shaft (1) and retaining clip on 1984 model trucks are not
provisioned, If drive shaft is removed from 1984 model truck, 1985-87
model truck drive shaft assembly must be used for installation.

1. Rotate drive shaft (1) until one of raised portions of retaining clip is visible through top of fuel
injector pump housing (5). Using long, thin, hook-shaped tool, hook retaining ring and pull
slightly to rear. Using needle nose pliers, remove and discard retaining clip.

2 . Rotate drive shaft (1) until dowel pin (6) is on top. Pull drive shaft from fuel injector pump
housing (5) using rotating motion, Remove and discard dowel pin if damaged. Discard 1984
model truck drive shaft.

CAUTION
Ensure that any pieces of retaining ring (4) that have broken off inside fuel
injector pump housing (5) are removed before installation. Failure to
follow this caution may result in damage to fuel injector pump
components.

3. Remove and discard retaining ring (4) from drive shaft (1).

4 . Remove and discard 2 black seals (2) and red seal (3).

TA50754
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3-43. FUEL INJECTOR PUMP DRIVE SHAFT REPLACEMENT (Con't).

b . INSPECTION

1 . Measure distance across flat of drive
shaft tang (7). Replace drive shaft if
measurement is less than 0.305 in,
(7,75 mm).

2 . Inspect retaining ring groove (8) and
seal grooves (9) to ensure that they
are free of nicks and scratches.
Replace drive shaft if nicked or
scratched.

c. INSTALLATION

NOTE

Ensure that drive shaft seal
protector is used to install seals (2
and 3). Drive shaft seal protector
should be lubricated with “O” ring
lubricant before installing each
seal.

1. Install 1 black seal (2) with cup end facing drive shaft flange. Install red seal (3) with cup end
facing drive shaft tang (7). Install remaining black seal with cup end facing drive shaft tang.
Ensure that all seals completely seat in seal grooves (9).

CAUTION

Ensure that retaining ring (4) securely fits on retaining ring groove (8).
Failure to follow this caution may cause drive shaft (1) to be loose.

2. Install new retaining ring (4) on retaining ring grooves (8)

NOTE
Ensure that mark on drive shaft tang (7) is alined with hole in rotor slot to
ensure proper installation of drive shaft (1) to rotor.

3 . Install new dowel pin (6) on drive shaft (1) if removed. Rotate drive shaft until dowel pin is on
top. Push drive shaft into fuel injector pump housing (5) using rotating motion.

FOLLOW-ON TASKS:
e Install throttle shaft and governor assembly if removed. (Seel_paragraph 3-39)

e Install fuel injector pump. (See[ paragraph 3-37)
e Install fast idle solenoid and bracket. (See TM 9-2320-289-20)
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3-44. FUEL INJECTOR PUMP TESTING AND TIMING.

This task covers: a. Testing b. Timing
INITIAL SETUP:
Equipment Condition MeterialsIParts
e Fuel injector pump removed (if testing fuel ® Calibration fluid (Item 13, [Appendix B)
injector pump). (See[paragraph 3-37)
Tools/Test Equipment General Safety Instructions
e Torque wrench ® Use only effective chip guarding and

personnel protective equipment
(goggles/shield, gloves, etc. ) when
using compressed air.

a . TESTING

WARNING

Use only effective chip guarding and personnel protective equipment
(goggles/shield, gloves, etc. ) when using compressed air, failure
follow this warning may result in serious injury to personnel.

1. Drain all fuel from fuel injector pump into a suitable container.
2. Remove protective plug from fuel inlet pipe and connect compressedair hose.
3. Submerge fuel injector pump in clean calibration fluid, and apply 20 psi (138 kPa) of clean,

dry, compressed air to fuel inlet pipe. Keep fuel injector pump submerged for 10 minutes to
allow any trapped air to escape.

4. Check for hubbies, indicating leakage, after 10 minutes. If there is no leakage, reduce air
pressure to 2 psi (14 kPa) for 30 seconds. If there still is no leakage, increase air pressure to
20 psi (138 kPa). If there still is no leakage, fuel injector pump is ready for use.

5. If fuel injector pump leaks at any time after 10 minutes, note location of leakage. Remove fuel
injector pump from calibration fluid. Inspect leaking area for damage or looseness of mounting
hardware. Perform appropriate maintenance task to repair leakage.

6 . Disconnect compressed air hose from fuel inlet pipe and install plug.

b. TIMING

1. Loosen 3 nuts retaining fuel injector pump to crankcase cover. Aline scribe marks on fuel
injector pump flange and crankcase cover. Tighten nuts to 30 Ib.-ft. (41 N.m).

FOLLOW-ON TASKS:

e Install fuel injector pump if removed, (See[paragraph 3-37)
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3-45. FUEL INJECTOR PUMP CALIBRATION.

This task covers: a. Testing Equipment e. Calibration
Requirements f. After Calibration
b. Preparation for Calibration g. Checking and Adjusting
c. Adjustment Timing Mark
d. Preliminary Testing
INITIAL SETUP:
Equipment condition Materials/Parts
o Fuel injector pump removed. e One face cam pin
(Seel_paragraph 3-37) . One timing cover gasket
. Calibration fluid (Item 13, [Appendix B
« Fuel oil
(Iltem 25, 26, or 27, [Appendix_B)
« Pipe sealant (Item 61,[Appendix B)
Tools/Test Equipment General Safety Instructions
® Adjustable dc voltage source o Ensure that governor cover is installed
® Air-timing fixture before operation of fuel injector pump.
® Fuel flowmeter e DO NOT perform this procedure near
® Fuel injector pump test stand fire, flames, or sparks.
® COirifice fitting « Compressed air used for cleaning
® Protractor purposes should never exceed 30 psi
® Retention torque adapter (207 kPa).
® Throttle advance gage
® Throttle advance gage gasket
® Torque wrench
® Transfer pressure tap adapter

TESTING EQUIPMENT REQUIREMENTS

Injector lines used for testing must be 0,093 in. (2.36 mm) inside diameter and 25 in.
(63.5 cm) long.

Test stand injector nozzles must include a 0.020 in. (0.5 mm) orifice plate.

Calibration fluid temperature must be checked as close to transfer pump inlet as possible.
Operating temperature should be 110°F-115°F (43.3°C-46.1°C).

Fuel supply pressure to fuel injector pump must be set at 4.5-5.5 psi (31-38 kPa).
The fuel injector pump test stand must include the following:

(a) Self-alining zero-backlash drive coupling.

(b) Digital tachometer.

(c) Adjustable dc voltage source. Used to check operation of cold advance solenoid and
shutoff solenoid.

(d) Transfer pressure gage. Used to measure transfer pump, pressure. Operating range
should be 0-160 psi (0-1103 kPa), calibrated in 1 psi (6,895 kPa) increments.

(e) Housing pressure gage. Used to measure housing pressure. Operating range should be
0-30 psi (0-207 kPa).
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3-45. FUEL INJECTOR PUMP CALIBRATION (Con't).
(f) Temperature gage,
(9) Fuel supply valve,
(h) Orifice fitting. Located in fuel supply line between fuel supply pump and fuel supply valve.
Orifice fitting is necessary to maintain correct calibration fluid temperature.
(i) Shutoff valve.
(j) Fuel supply pump.
(k) Fuel return line,
(1) Variable speed control.

b. PREPARATION FOR CALIBRATION

1. Flush fuel injector pump with calibration fluid.

2. Check fuel injector pump drive shaft for freedom of rotation.

3. Engage fuel injector pump drive shaft on test stand drive coupling. Install fuel injector pump on
test stand mounting bracket with 3 washers and nuts, Tighten nuts to 30 Ib.-ft. (41 N.m).

4. Install transfer pump inlet connector (8).

5. Loosely connect 8 test stand injector lines (4) to fuel injector pump connectors.

6. Install transfer pressure tap adapter (3), Install shutoff valve (5) between transfer pressure tap
and transfer pressure gage (6).

7. Remove 2 screws, timing cover, and timing cover gasket. Install throttle advance gage gasket
and throttle advance gage (13) in timing cover opening. Set throttle advance gage to indicate
zero. Discard timing cover gasket.

8. Connect housing pressure gage line (11 ) to housing pressure connector (12).

9. Connect fuel supply line (9) to transfer pump inlet connector (8).

NOTE
Ensure that fuel return line (2) is connected so that fuel is directed
through flowmeter.

10, Connect test stand fuel return line (2) to fuel injector pump return line fitting (1).

11. Connect positive test lead (14) from adjustable dc voltage source (16) to shutoff solenoid
terminal. Connect ground lead (15) to mounting plate.

12.  Open fuel supply valve (1 O) and turn to test stand “ON” position. Allow fuel to bleed from

loosened fittings of test stand injector lines (4) for several seconds, then tighten all fittings.
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3-45. FUEL INJECTOR PUMP CALIBRATION (Con't).

¢ . ADJUSTMENT

NOTE

Adjustment in step 1 should be made during applicable step, Adjustments
in steps 2-5 should be made after all calibration is completed, unless
otherwise stated,

1. If any throttle advance gage (13)
reading is not correct, adjust position
of servo adjusting screw (22) to obtain
proper reading. After all testing is
complete, apply pipe sealant to servo
adjusting screw.

2. If any flowmeter reading is too low,
replace metering screw with a smaller

metering screw. (Seé_paragraphl
[3-39)
3. If any flowmeter reading is too high,

replace metering screw with a larger

metering screw. (Seé_paragraphl
[3-39)

4. If any housing pressure reading is not
correct, test fuel injector pump. (See
[paragraph 3-44) If no leaks are
detected, remove hydraulic head and
check for incorrectly assembled

components. (Sed_paragraph 3-42)

5. If any transfer pump pressure reading
is not correct, remove transfer pump
blades and regulator and check for
incorrectly assembled components.

(Sed_paragraph 3-41])
d. PRELIMINARY TESTING

1. Set test stand supply pump boost pressure at 4.5-5.5 psi (31-38 kpa).

NOTE

Test specifications refer to engine rpm. Most test stand tachometers
register fuel injector pump rpm, which is half of engine rpm. Ensure that
proper adjustments are made during calibration.

2. Set rpm at 2000, with throttle lever (17) in wide open throttle position. Allow fuel injector pump to
run for 10 minutes to clear remaining air from system and bring fuel injector pump to operating
temperature.

3. Set rpm at 2000, with throttle lever (17) in wide open throttle position. Set transfer pressure gage

(6) to indicate 58-64 psi (400-441 kPa). Flowmeter reading must be 225-375 cc, Perform

ADJUSTMENT if necessary. TAE0757
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3-45.  FUEL INJECTOR PUMP CALIBRATION (Con't).

4, Set rpm at 600, with throttle lever (17) in low idle position. Housing pressure gage (7) reading
should be 8-12 psi (55-83 kPa).

5. Set adjustable dc voltage source (16) to 9.0 volts. Connect positive test lead (14) to cold

advance solenoid terminal. Housing pressure gage (7) reading should be 0-1 psi (0-6.9 kPa).
Disconnect positive test lead.

6. Set rpm at 600, with throttle lever (17) in low idle position. Flowmeter reading must be
12.5-16.5 cc. If flowmeter reading is not correct, perform step 7.

TAS50758
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3-45. FUEL INJECTOR PUMP CALIBRATION (Con't).

WARNING

Ensure that governor cover is installed before operation of fuel injector

pump. Pressurized fuel may cause injury to personnel and/or damage to
equipment.

7. Remove governor cover. (See
[paragraph 3-38) Place fuel injector
pump in low idle position, Rotate
adjusting nut (24) as needed to
obtain specification. Install governor
cover and repeat step 6.

8 . Set rpm at 400, with throttle lever (17) in low idle position. Connect positive test lead (14) to

shutoff solenoid terminal. Listen for “clicking” sound from shutoff solenoid, indicating proper
operation.

9 . Shut off fuel supply valve (1 O) and check vacuum gage for minimum lift of 18 in. Hg. Turn on
fuel supply valve.

TA50759
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3-45.

FUEL INJECTOR PUMP CALIBRATION (Con't).

10.

Set mechanical light load advance as

follows:

(a) Perform aragraph 3-39
INSTALLATION, step 10.

(b) Place throttle lever (17) in wide
open throttle position. Rotate
face cam (19) to maximum lift
position in contact with cam
roller (23) on rocker lever (21).

(c) Set rpm at 2000. Adjust position
of servo adjusting screw (22) to
obtain 0.5-1.5 degrees cam
advance indication on throttle
advance gage (13).

TAS50760
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3-45. FUEL INJECTOR PUMP CALIBRATION (Con't).

(d) Set rpm at 1500 and rotate
throttle lever (17) to obtain a
flowmeter reading of 21,5-
23.5 cc. Rotate face cam (19)
to obtain 2.5-4.5 degrees cam
advance indication on throttle
advance gage (13).

(e) Repeaf paragraphl [3-39, INSTAL-
LATION, step 10.

11. Check face cam retention torque as
follows:

(& Turn test stand to “OFF”
position. Drive out and discard
face cam pin (20).

NOTE

Scribe mark will provide a reference point for checking face cam (19)
movement.

(b) Position throttle lever (17) against low idle stop and scribe a line on throttle shaft housing
in line with rear edge of face cam (19),

(c) Install retention torque adapter over throttle shaft end and engage face cam (19).

(d) Apply 22 Ib.-in. (2.5 N.m) to face cam (19). Face cam must not rotate on throttle shaft.

(e) If rotation of face cam (19) occurs at or below 22 Ib.-in. (2.5 N.m), loosen screw (18)
and remove face cam. Inspect throttle shaft for damage. If throttle shaft is damaged,
replace. (Seel_paragraph 3-39) If throttle shaft is not damaged, replace face cam and
screw, Repeat steps 10 and 11.

12. Set total throttle travel as follows:

(&) Turn test stand to “ON” position.

(b) Set rpm at 1500 and rotate throttle lever (17) to obtain a flowmeter reading of
19.5-25.5 CC.

(c) Lock throttle lever (17) in position and install protractor (25) onto rocker lever (21). Aline
zero-degree mark with center of rib on rocker lever.

(d) Unlock throttle lever (17) and rotate to wide open throttle position, Adjust maximum travel

3-168

screw to indicate 56.5 degrees on protractor (25).
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3-45.

FUEL INJECTOR PUMP CALIBRATION (Con't).

(e) Place throttle to low idle position
and aline zero-degree mark on
protractor (25) with center of rib
on rocker lever (21).

() Rotate throttle lever (17) to wide
open throttle position. Reading
on protractor (25) should be
73-82 degrees.

CALIBRATION]

Set rpm to 1500, with throttle lever
(17) in wide open throttle position.
Disconnect positive test lead (14)
from -- shutoff solenoid terminal.
Maximum flowmeter reading should
be 4.0 cc. Connect positive test lead
to shutoff solenoid terminal.

TAS50762
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3-45. FUEL INJECTOR PUMP CALIBRATION (Con't).

2. Set rpm to 150, with throttle lever (17) in wide open throttle position. Minimum flowmeter
reading should be 35.0 cc. Open shutoff valve (5). Minimum transfer pressure gage (6)
reading should be 12 psi (83 kPa). Close shutoff valve.

3. Set rpm to 600, with throttle lever (17) in low idle position. Flowmeter reading should be
12.5-16.5 cc. Minimum throttle advance gage (13) reading should be 1.5 degrees.

4 .  Adjust position of servo adjusting
screw (22) to obtain 2.25 degrees
cam advance indication on throttle
advance gage (13). Disconnect
positive test lead (14) from shutoff
solenoid terminal, Connect positive
test lead to cold advance solenoid
terminal. Housing pressure gage (7)

reading should 0-1 psi
(0-6.9 kPa). Disconnect positive test
lead.

5 . Set rpm to 1500 and rotate throttle
lever (17) to obtain a flowmeter
reading of 21 .5-23.5 cc. Throttle
advance gage (13) reading should be
2.5-4.5 degrees. Housing pressure
gage (7) reading should be 8-12 psi
(55-83 kPa).

6. Set rpm to 2000, with throttle lever
(17) in wide open throttle position.
Flowmeter  reading should be
47.5-51.5 cc. Throttle advance gage
(13) reading should be 0.5-2.5
degrees. Housing pressure gage (7)
reading should be 8-12 psi
(55-83 kPa).

7 . Set rpm to 3200, with throttle lever (17) in wide open throttle position. Throttle advance gage
(13) reading should be 4.25-6.75 degrees. Housing pressure gage (7) reading should be
8-12 psi (55-83 kPa).

CAUTION

Ensure that throttle lever (17) remains in low idle position no longer than
length of time required to record gage readings. Failure to follow this
caution may result in damage to fuel injector pump.

8 . Place throttle lever (17) in low idle position, Maximum throttle advance gage (13) reading
should be 10.0 degrees. Housing pressure gage (7) reading must be 8-12 psi (55-83 kPa).

9 . Set rpm to 4000, with throttle lever (17) in wide open throttle position. Minimum flowmeter
reading should be 40.0 cc.
TA50763
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3-45. FUEL INJECTOR PUMP CALIBRATION (Con't).

10.  Open shutoff valve (5), Set rpm to 4400, with throttle lever (17) in wide open throttle position.
Maximum flowmeter reading must be 4.0 cc. Transfer pressure gage (6) reading must be
125 psi (862 kPa). Close shutoff valve,

f. AFTER CALIBRATION

1. Return test stand to “OFF” position.
2. Disconnect ground lead (15) and positive test lead (14),

3. Shut off fuel supply valve (10).

4, Disconnect all fuel and gage connections from fuel injector pump.
5. Remove throttle advance gage (13), Discard throttle advance gage gasket. Install new timing
cover gasket and timing cover with 2 screws.
6. Remove 3 nuts and washers and fuel injector pump from test stand mounting bracket.
TA50764
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3-45.  FUEL INJECTOR PUMP CALIBRATION (Con't).

g. CHECKING AND ADJUSTING TIMING MARK

1. Loosen 2 adjusting screws (31) and set air-timing fixture (26) to 0,25-0,75 degrees, Tighten
adjusting screws,

2. Rotate fuel injector pump drive shaft until locating pin (34) is at the 7 o’clock position.
3. Install air-timing fixture (26) on fuel injector pump, ensuring that locating pin (34) engages

mating hole (30). Secure air-timing fixture by tightening knurled screw (29) finger tight against
fuel injector pump flange (33).

\\
Oy

NOTE

#1 discharge fitting (32) can be identified by a number “1* cast on fuel
injector pump housing.

4. Supply 60-100 psi (414-689 kPa) of dry, filtered air to #1 discharge fitting (32).

NOTE

The point when cam rollers contact cam ring is point when injection
begins at #l discharge fitting (32).

5. Loosen knurled screw (29) and rotate air-timing fixture (26) counterclockwise until cam rollers
can be felt making contact with cam ring. Rotate air-timing fixture back to its original position.
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3-45.

FUEL INJECTOR PUMP CALIBRATION (Con't).

10.

11.

12.

Repeat step 5 several times to get a definite feel of when rollers first make contact with cam
ring.

Rotate air-timing fixture (26) counterclockwise until cam rollers can be felt making contact with
cam ring, Tighten knurled screw (29).

Remove marking scribe adapter (27) and spring from air-timing fixture (26) and install optical
sight gage (28).

Sight through optical sight gage (28) and check for position of existing timing mark on fuel
injector pump flange (33). If existing mark is not in line with timing line on optical sight gage,
perform steps 10-15. If existing mark is correct, perform steps 13-15.

Remove optical sight gage (28) from air-timing fixture (26). Loosen knurled screw (29) and
remove air-timing fixture.

CAUTION

Drive shaft and pilot area of fuel injector pump must be covered with a
clean rag during step 11. Failure to follow this caution may result in
damage to drive shaft bearings and seals.

File off old timing mark.
Repeat steps 2, 3, and 5 through 7. Tap marking scribe adapter (27) to place a new timing

mark on fuel injector pump flange (33). Remove air-timing fixture (26) and disconnect air
supply from #1 discharge fitting (32).
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3-45. FUEL INJECTOR PUMP CALIBRATION (Con't).

WARNING

e Diesel fuel is flammable, DO NOT perform this procedure near fire,
flames, or sparks.” A fire extinguisher must be on hand in work area.
Failure to follow this warning may result in serious injury or death to
personnel,

e Compressed air used for cleaning purposes should never exceed 30 psi
(207 kPa). Use only effective chip guarding and personnel protective
equipment (goggles/shield, gloves, etc.). Failure to follow this warning
may result In serious injury to personnel.

13.  Clean exterior of fuel injector pump
with fuel oil and dry with compressed
air.

14.  Apply pipe sealant to servo adjusting
screw (22).

15. Install new face cam pin (20),

FOLLOW-ON TASKS:

e Install fuel injector pump. (See[ paragraph 3-37)
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3-46. TRANSMISSION VACUUM VALVE REPLACEMENT.

This task covers: a, Removal b. Installation
INITIAL SETUP:
Equipment Condition Tools/Test Equipment
e Air cleaner removed. e Valve gage block, J-33043
(See TM 9-2320-289-20) e Vacuum gage

e Vacuum pump

a. REMOVAL

NOTE

If only adjusting transmission vacuum valve (5), perform REMOVAL,
step 1, and INSTALLATION, steps 2-7.

1. Disconnect vacuum hose connector (2) from transmission vacuum valve (5).

2. Remove 2 screws (6) and transmission vacuum valve from fuel injector pump (1).
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3-46. TRANSMISSION VACUUM VALVE REPLACEMENT (Con't).

b. INSTALLATION

NOTE
Transmission vacuum valve (5) must always be adjusted when it is
installed.
1. Install transmission vacuum valve (5) on fuel injector pump (1) with 2 screws (6). DO NOT fully

tighten screws. Transmission vacuum valve must be free to rotate on fuel injector pump.

2. Attach vacuum source to lower vacuum nipple (4). Attach vacuum gage to upper vacuum
nipple (3), Bring vacuum down to 20 in. Hg.
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3-46.

TRANSMISSION VACUUM VALVE REPLACEMENT (Con't).

6.

Insert valve gage block (9) between
gage boss (1 O) and wide-open stop
screw (8) on throttle lever (7). Rotate
and hold throttle lever against valve
gage block.

Loosen 2 screws (6), if not already
loose. Slowly rotate transmission
vacuum valve (5) clockwise (toward
front of truck) until vacuum gage
reads 8 in. Hg. Hold transmission
vacuum valve in this position, and
tighten 2 screws.

Check adjustment by releasing

throttle lever (7) then rotating throttle
lever against valve gage block (9). If
vacuum gage does not read 8 in. Hg,
loosen 2 screws (6) and repeat steps
2-5.

Disconnect vacuum source and vacuum gage.

Connect vacuum hose connector (2) to transmission vacuum valve (5).

FOLLOW-ON TASKS:

e Install air cleaner. (See TM 9-2320-289-20)
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3-47. BROKEN GLOW PLUG REMOVAL.

This task covers: a. Removal
INITIAL SETUP:
Equipment Condition General Safety Instructions
| Fuel injector nozzle at broken glow plug . Compressed air used to remove glow
removed. (Seel paragraph 3-5) plug should never exceed 30 psi
(207 kPa).
a.  REMOVAL |
1. Place finger over fuel injector nozzle port. Rota