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WARNING SUMMARY

This warning summary contains general safety warnings and hazardous materials warnings that must be understood and
applied during operation and maintenance of this equipment. Failure to observe these precautions could result in injury or
death. Also included are explanations of safety and hazardous materials icons used within the technical manual.

BIOLOGICAL - abstract symbol bug shows that a material may contain bacteria or viruses that
present a danger to life or health.
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CHEMICAL - drops of liquid on hand shows that the material will cause burns or irritation to
human skin or tissue.

EAR PROTECTION - Headphones over ears show that noise level will harm ears.
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ELECTRICAL - electrical wire to arm with electricity symbol running through human body shows
that shock hazard is present.
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EYE PROTECTION - person with goggles shows that the material will injure the eyes.

FIRE - flame shows that a material may ignite and cause burns.

FLYING PARTICLES - arrows bouncing off face with face shield shows that particles flying
through the air will harm face.
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HEAVY PARTS - hand with heavy object on top shows that heavy parts can crush and harm.
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HOT AREA - hand over object radiating heat shows that part is hot and can burn.

HYDRAULIC FLUID PRESSURE - hydraulic fluid spraying human figure shows that fluid escap-
ing under great pressure can cause injury or death.

RADIOACTIVE - identifies a material that emits radioactive energy and can injure human tissue or
organs.

VAPOR - human figure in a cloud shows that material vapors present a danger to life or health.

HEAVY PARTS - heavy object on human figure shows that heavy parts present a danger to life or
limb.

HEAVY LIFTING - heavy object on human figure shows heavy parts back injury danger.

SLICK FLOOR - wavy line on floor with legs prone shows that slick floor presents a danger from
falling.
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FOR INFORMATION ON FIRST AID, REFER TO FM 4-25.11.

WARNING

CARBON MONOXIDE (EXHAUST GASES) CAN KILL!

Carbon monoxide is a colorless, odorless, deadly poison which, when breathed, deprives the body of oxygen
and causes suffocation. Exposure to air containing carbon monoxide produces symptoms of headache, dizzi-
ness, loss of muscular control, apparent drowsiness, and coma. Permanent brain damage or death can result
from severe exposure.

Carbon monoxide occurs in exhaust fumes of internal combustion engines. Carbon monoxide can become dan-
gerously concentrated under conditions of inadequate ventilation. The following precautions must be observed
to ensure safety of personnel when engine of roller is operated.

DO NOT operate roller engine in enclosed areas.

DO NOT idle roller engine without adequate ventilation.

DO NOT drive roller with inspection plates or cover plates removed.

BE ALERT for exhaust poisoning symptoms. They are:

Headache
Dizziness
Sleepiness

Loss of muscular control

If you see another person with exhaust poisoning symptoms:

BE AWARE. The field protective mask for nuclear-biological-chemical (NBC) protection will not protect you from car-

Remove person from area.

Expose to fresh air.

Keep person warm.

Do not permit physical exercise.

Administer cardiopulmonary resuscitation (CPR), if necessary.

Notify a medic.

bon monoxide poisoning.

The Best Defense Against Carbon Monoxide Poisoning Is Good Ventilation!
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> WARNING E
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el BATTERIES
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+ To avoid injury, eye protection and acid-resistant gloves must be worn when working around batteries. Do not
smoke, use open flame, make sparks or create other ignition sources around batteries. If a battery is giving off
gases, it can explode and cause injury to personnel. Remove all jewelry such as rings, ID tags, watches, and
bracelets. If jewelry or a tool contacts a battery terminal, a direct short will result in instant heating, damage to
equipment, and injury.

+ Sulfuric acid contained in batteries can cause serious burns. If battery corrosion or electrolyte makes contact
with skin, eyes or clothing, take immediate action to stop the corrosive burning effects. Failure to follow these
procedures may cause injury or death.

Eyes. Flush with cold water for no less than 15 minutes and seek medical attention immediately.
Skin. Flush with large amounts of cold water until all acid is removed. Seek medical attention as required.

Internal. If corrosion or electrolyte is ingested, drink large amounts of water or milk. Follow with milk of magnesia,
beaten egg or vegetable oil. Seek medical attention immediately.

Clothing/Equipment. Wash area with large amounts of cold water. Neutralize acid with baking soda or household
ammonia.

E oo
E CLEANING COMPOUND, SOLVENT

* Cleaning compound, solvent MIL-PRF-680 Type III is an environmentally compliant and low toxic material.
However, it may be irritating to the eyes and skin. Use protective gloves and goggles. Use in well-ventilated
areas. Keep away from open flames and other sources of ignition.

+ NOTE: P-D-680 Type II is no longer in use and has been replaced by MIL-PRF-680 Type III.

WARNING

Z

COMPRESSED AIR

Particles blown by compressed air are hazardous. DO NOT exceed 15 psi (103 kPa) nozzle pressure when
drying parts with compressed air. Use a maximum of 30 psi (207 kPa) when cleaning components. DO NOT
direct compressed air against human skin. Failure to follow this warning may cause injury or death. Make
sure air stream is directed away from user and other personnel in the area. To prevent injury, user must wear
protective goggles or face shield.
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WARNING

ELECTRICAL SYSTEM MAINTENANCE

Turn battery disconnect switch to OFF before working on any electrical system component. Failure to fol-
low this warning could result in personal injury or damage to equipment.
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E ETHER COLD START SYSTEM

Ether fuel is extremely flammable and toxic. DO NOT smoke and make sure you are in a well-ventilated
area away from heat, open flames or sparks. Wear eye protection. Avoid contact with skin and eyes and
avoid breathing ether fumes. If fluid enters or fumes irritate the eyes, wash immediately with large quantities
of clean water for 15 minutes. Seek medical attention immediately if ether is inhaled or causes eye irritation.
Failure to follow this warning may cause injury or death.

WARNING

> WARNING

EYE PROTECTION

Eye protection must be worn when performing maintenance where components or particles could fly out dur-
ing procedure. Failure to take precautions could cause injury to personnel.

Some components are under spring tension. Wear eye protection and use caution when disassembling them,
to avoid injury.

WARNING E

FUEL HANDLING

DO NOT smoke or permit any open flame in area of vehicle while you are servicing diesel fuel system. Be sure
hose nozzle is grounded against filler tube during refueling to prevent static electricity. Failure to follow this
warning may cause injury to personnel, or equipment damage.

DO NOT perform fuel system checks, inspections or maintenance while smoking or near fire, flames or sparks.
Fuel may ignite, causing damage to vehicle and injury or death to personnel.

Operating personnel must wear fuel-resistant gloves when handling fuels. If exposed to fuel, promptly wash
exposed skin and change fuel-soaked clothing.
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E WARNING

HAZARDOUS WASTE DISPOSAL

When servicing this vehicle, performing maintenance, or disposing of materials such as engine coolant,
hydraulic fluid, lubricants, battery acids or batteries, and CARC paint, consult your unit/local hazardous
waste disposal center or safety office for local regulatory guidance. If further information is needed, please
contact The Army Environmental Hotline at 1-800-872-3845.

HEARING PROTECTION

Your hearing can be PERMANENTLY DAMAGED if you are exposed to constant high noise levels of 85
DB or greater. Hearing protection is required when operating vehicle or when working on vehicle while it is
operating. Failure to wear hearing protection may cause hearing loss.

HOT COMPONENTS

Hot oil or metal parts can cause severe burns. Wear insulated gloves, long sleeves and eye protection when
working with heated parts.

WARNING

HYDRAULIC SYSTEM PRESSURE

* Do NOT remove hydraulic tank filler cap or disconnect or remove any hydraulic system line or fitting
unless hydraulic system pressure has been relieved. Hydraulic system pressure can be over 3000 psi
(20,685 kPa), even with engine and pump OFF. To relieve pressure, lower all hydraulic attachments to
the ground and shut down engine. Move control levers through all operating positions, then SLOWLY
loosen hydraulic tank filler cap. After maintenance, tighten all connections before applying pressure.
Escaping hydraulic fluid under pressure can penetrate the skin, causing injury or death.

* At operating temperature hydraulic oil is hot. Allow hydraulic oil to cool before disconnecting any
hydraulics. Failure to do so could result in injury.
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P
LIFTING HEAVY PARTS

* Equipment used for lifting vehicle must be in good condition and of correct capacity. Failure to follow this
warning may cause injury or death, or damage to equipment.

* Improper use of lifting equipment and improper attachment to vehicle can result in injury, or equipment dam-
age. Observe all standard rules of safety.

» Use caution when handling heavy parts. Provide adequate support and use assistance during procedure. Ensure
that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy parts sup-
ported only by lifting device. Failure to follow this warning may cause injury or death.

WARNING

VEHICLE OPERATION

This vehicle must be operated only by authorized personnel who have satisfactorily completed a program of
training which must include familiarity with safe operating procedures, characteristics and a knowledge of
applicable codes, regulations and facilities directives. Untrained personnel subject themselves and others to
the possibility of death or injury from the improper operation of this vehicle. Understand the equipment, its
function and the controls before operation.

- WARNING

\1/
NBC EXPOSURE

« If NBC exposure is suspected, personnel wearing protective equipment should handle all air cleaner media.
Consult your NBC Officer or NBC NCO for appropriate handling or disposal procedures.

* NBC contaminated filters must be handled using adequate precautions (FM 21-40) and must be disposed of by
trained personnel.

IF NBC EXPOSURE IS SUSPECTED ALL AIR
FILTER MEDIA WILL BE HANDLED BY PER-
SONNEL WEARING FULL NBC PROTEC-
TIVE EQUIPMENT. SEE OPERATOR/
MAINTENANCE MANUAL.

7690-01-114-3702

To order this NBC decal use:
National Stock Number (NSN) - 7690-01-114-3702
Part Number (PN) - 12296626
Commercial and Government Entity Code (CAGEC) - 19207
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WARNING

/

% PRESSURIZED COOLING SYSTEM

DO NOT service cooling system unless engine has been allowed to cool down. This is a pressurized cooling
system and escaping steam or hot coolant may cause serious burns.

DO NOT remove radiator cap when engine is hot. Allow engine to cool down. Loosen cap to first stop and let
any pressure out of cooling system, then remove cap. Failure to follow this warning may cause serious burns.

Wear effective eye, glove, and skin protection when handling coolants. Failure to do so may cause injury.

WARNING

TIRE REPLACEMENT WARNINGS

Always inflate tires mounted on rims with aligning rings or lock rings in an inflation safety cage. Failure to fol-
low this warning may cause injury or death.

Improperly seated aligning rings or lock rings could blow off during inflation. Never attempt to seat aligning
rings or lock rings during or after inflation. Failure to follow this warning may cause injury or death.

Never over-inflate tires to seat tire beads. Failure to follow this warning may cause injury or death.

When inflating tires in a safety cage, always use an airhose and gauge for safety cage use. Failure to follow this
warning may cause injury.
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LIST OF EFFECTIVE PAGES/WORK PACKAGES

Date of issue for original manual is:

Original 1 May 2006

TOTAL NUMBER OF PAGES FOR FRONT AND REAR MATTER IS 40 AND TOTAL NUMBER OF WORK
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WP 0209 00 to 0326 00
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Page/WP *Change
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HOW TO USE THIS MANUAL

NOTE

If at any time you are unsure how to use this manual or you cannot locate the information you need, notify
your supervisor.

INTRODUCTION

1. This manual is written in work package format and is designed to help you perform lubrication, troubleshooting and main-
tenance on the 6K Forklift.

2. This manual contains Unit (Field), Direct and General (Sustainment) Maintenance.

The 6K Forklift is normally equipped with the standard 152 horsepower engine; however, some vehicles may have been
produced with or retrofitted with a 165 horsepower engine. Both engines are covered in this manual. Check the data plate
on right-hand side of engine. The data plate will specify either 152 or 165 HP. Before performing engine-related mainte-
nance tasks, be sure to check the title of the work package. It will tell you which of the two engines it covers.

4. A Table of Contents, located in the front of the manual, lists all chapters and work packages in the publication.

a.  The Table of Conterits also provides Reporting Errors and Recommending Improvements information and DA
Form 2028 addresses, for the submittal of corrections to this manual.

b.  If you cannot find what you are looking for in thg Table of Contents, refer to the alphabetical Index at the back of
the manual.

5. Chapter 1, Introductory Information with Theory of Information, provides general information on the manual and the
equipment.

6. Chapter 2 covers Troubleshooting Procedures. WP 0005 00 contains a Troubleshooting Symptom Index. If the machine
malfunctions, this index should always be consulted to locate the appropriate troubleshooting procedure.

7. Chapter 3 deals with Unit (Field) Maintenance Procedures: Major areas covered are Preventive Maintenance Checks and
Services (PMCS), Service Upon Receipt and all maintenance procedures authorized by the MAC for this manual, orga-
nized in Functional Group Code (FGC) sequence. Refer to th¢ Table of Contents for a complete listing of maintenance
procedures.

8. Chapters divide the manual into major categories of information (e.g., Introductory Information with Theory of Operation,
Troubleshooting Procedures, Unit (Field) Maintenance, Direct and General Maintenance (Sustainment), and Supporting
Information).

c.  Each chapter is divided into work packages, which are identified by a 6-digit number (e.g., 0001 00, 0002 00, etc.)
located on the upper right-hand corner of each page. The work package page number (e.g., 0001 00-1, 0001 00-2,
etc.) is located centered at the bottom of each page.

d. If a Change Package is issued to this manual, added work packages use the 5t and 6t digits of their number to
indicate new material. For instance, work packages inserted between WP 0001 00 and WP 0002 00 are numbered
WP 0001 01, WP 0001 02, etc.

9. Read through this manual to become familiar with its organization and contents before attempting to operate or maintain
the equipment.

CONTENTS OF THIS MANUAL

1. g Summary is located at the beginning of this manual. Become familiar with these warnings before operating or
performing troubleshooting or maintenance on the machine.

2. |A Table of Contenls, located in the front of the manual, lists all chapters and work packages in the publication.

a.  The Table of Contents also provides Reporting Errors and Recommending Improvements information and DA
Form 2028 addresses, for the submittal of corrections to this manual.

vii
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b.  If you cannot find what you are looking for in thg Table of Contents, refer to the alphabetical Index at the back of
the manual.

3. Chapter 1, Introductory Information with Theory of Information, provides general information on the manual and the
equipment.

4. Chapter 2 covers Troubleshooting Procedures. WP 0005 00 contains a Troubleshooting Symptom Index. If the machine
malfunctions, this index should always be consulted to locate the appropriate troubleshooting procedure.

5. Chapter 3 deals with Unit (Field) Maintenance Procedures: Major areas covered are Preventive Maintenance Checks and
Services (PMCS), Service Upon Receipt and all maintenance procedures authorized by the MAC for this manual, orga-
nized in Functional Group Code (FGC) sequence. Refer to th¢ Table of Contentd for a complete listing of maintenance
procedures.

6. _Chapter |4 covers Direct Support Maintenance information work packages. Before performing any maintenance proce-

dure, read WP 0312 00, General Maintenance Instructions, and/or WP 0313 00, Electrical General Maintenance Instruc-

tions.
7._Chapter b covers General Support Maintenance instruction.
8.| Chapter b covers General Maintenance Instructions.

9.[ _Chapter|7 includes Supporting Information: References; Maintenance Allocation Chart (MAC) Introduction; Mainte-
nance Allocation Chart (MAC); Expendable and Durable Items List; Tool Identification List; and [llustrated List of Man-
ufactured Items.

FEATURES OF THIS MANUAL

1.  WARNINGs, CAUTIONSs, NOTEs, subject headings, and other important information are highlighted in BOLD print as a
visual aid.

WARNING
A WARNING indicates a hazard which may result in death or serious injury.

CAUTION

A CAUTION is a reminder of safety practices or directs attention to usage practices that may result in dam-
age to equipment.

NOTE

A NOTE is a statement containing information that will make the procedures easier to perform.

2. Statements and words of particular interest may be printed in CAPITAL LETTERS to create emphasis.

3. Within a procedural step, reference may be made to another work package in this manual or to another manual. These ref-
erences indicate where you should look for more complete information.

If you are told: “Replace engine oil filter (WP 0012 00),” go to Work Package 0012 00 in this manual for instructions on
replacing the filter.

4. Illustrations are placed after, and close to, the procedural steps to which they apply. Callouts placed on the art may be text
or numbers, or both; whichever method is easier for the soldier.

5. Numbers located at lower right corner of art (e.g., 409-001; 409-002, etc.) are art control numbers and are used for track-
ing purposes. Disregard these numbers.

6. Dashed leader lines used in the Lubrication Chart (WP 0010 00) indicate lubrication points that are located on both sides
of the equipment.

7. Technical instructions include metric units as well as standard units. For your reference, a Metric Conversion Chart is
located on the inside back cover of the manual.

viii
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ENGINE ASSEMBLY REPLACEMENT (152 HP) 0209 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP
Tools and Special Tools References - Continued
Tool kit, general mechanic’s (Item 39 WP 0324 00) WP 0073 00
Shop equipment, automotive maintenance (Item 21, WP 0075 00
WP 0324 00)
WP 0081 00
Engine stand, 2,000 1b capacity
WP 0087 00
Lifting chain, 2,000 lb capacity
WP 0088 00
Lifting device, 2,000 1b capacity
WP 0099 00
Materials/Parts WP 0100 00
Cleaning compound, solvent (Item 10,/ WP 0323
WP 0121 00
Oil, lubricating (Item 30/ WP 0323 00) WP 021100
Sealant, Loctite (Item 45{ WP 0323 00) WF 0214 00
WP 0215 00

Strap, tie down (Item 57/ WP 0323 00)

Tag, marker (Item 57,/ WP 0323 00) TM 10-3930-660-10

Clamp (35, 37 and 41) Personnel Required

Cotter pin (26) Two

Locknut (39, 49, 64 and 68) Equipment Condition

Lockwasher (4, 45, 47, 54, 57 and 60) Engine oil drained (WP 0012 00)

Rubber mount (57 and 58) Battery cables disconnected (WP 0107 00)
References Radiator removed (WP 0053 00)

WP 0046 00 Engine coolant fan removed (WP 0059 00)

WP 0048 00 Muffler removed (WP 0051 00)

WP 0062 00 Transmission cover removed (WP 0150 00)

0209 00-1
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ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED 0209 00

REMOVAL

NOTE

Note tie down strap locations, then cut and
discard all tie down straps that secure elec-
trical wiring, tubing and hoses to the
engine.

1. To remove driveshaft assembly (1) from transmission
(2), remove four capscrews (3) and four lockwashers
(4) securing universal joint (5) of driveshaft assembly
to input yoke (6) of transmission. Discard lockwash-

ers.

2. To remove driveshaft assembly (1) from engine damp-
ener (7), remove three capscrews (8) from engine cou-
pling (9).

3. Temporarily install two of the capscrews (8) into two

jacking holes (10) of engine coupling (9).

NOTE

If jacking screws only go partly in (less
than half way up threads), then jacking
screws and jacking hole threads needs to
be cleared of dirt. Follow steps 4-5 to
clean threads.

4. Clean threads of jacking screws using wire brush. i =

409-801

Spray solvent cleaning compound on screw thread and
in jacking holes.

6. Repeat step 5 until jacking screws can be installed
more than halfway up threads of jacking screws.

7. Tighten two capscrews (8) evenly until shaft assembly
(1) and engine coupling (9) separate from engine
dampener (7).

8. Remove coupling (9) and shaft assembly (1) from
vehicle as an assembly.

0209 00-2
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ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED 0209 00

REMOVAL - CONTINUED
NOTE
Note routing of engine and STE/ICE-R wiring harnesses. Tag and disconnect.

9.  Disconnect electric leads from rear flood light (11)
and back-up alarm (12).

409-802

10. Remove battery ground cable (13) and wire no. M
from starter mounting capscrew.

11. Remove electrical leads no. N and 60 from “BAT” ter-
minal and electric lead no. P from “1” terminal of
alternator (14).

12.  Remove battery positive cable (15) and wire no. 39, T,
and two wires no. 60 from starter solenoid (16) termi-
nal “BAT”.

13.  Remove wiring harness leads no. S and 38 from starter
solenoid (16) terminal “S”.

16

409-803

0209 00-3
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ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED 0209 00

REMOVAL - CONTINUED

14.  Remove electrical leads from starter relay (17): lead
no. 39 from large rear terminal, lead no. 38 from large
front terminal, and lead no. 4A from rear small termi-
nal.

A

g

409-4087

15. Remove electrical lead no. 15 from water temperature
sender (18).

409-805

0209 00-4
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ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED 0209 00

REMOVAL - CONTINUED

16. Disconnect ether start thermostat connector (19).

409-806
17. Disconnect electrical lead no. 17 from oil pressure (I T PP ’5("15"7\\,‘
sender (20). p fi ’,’.%5.1,4(%;;;:’;:;1‘1 L ) r.: &1;,31‘
;;:,Ml P AN - w’,ﬂt'
\

<y ’J P' ‘

"S\’ { i’ 1‘((’ + ,—,4 -7 ‘. *

i\ " (:\(3 %‘th 'v:/':"_: t‘ 2 7!9\":;" >AU,4

“ 1‘ i (5 el i*::-"?a,:-’r“ )74
3 -5 \‘:i/ Y "

6« .

N : ,)‘I -
SR | A
\ -"'.*e\\‘) - )--‘g;"” §><.,,
\ ’k:‘v"i' 1

409-807

18. Disconnect electrical lead no. 16 from oil pressure

switch (21). }fj’g.sc\

"~- “ ' 409-808
"ﬂ«b

0209 00-5
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ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED 0209 00

REMOVAL - CONTINUED

19. Disconnect electrical leads no. 07 and R from fuel
solenoid (22).

M hil

20. Disconnect pressure differential switch connector
(23).

409-810

0209 00-6
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ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED 0209 00

REMOVAL - CONTINUED

21. Disconnect pressure transducer connector (24). s

AN [y "
S n\'ﬁ‘,] 409-811

22. Disconnect electrical lead no. 14 from water tempera-
ture switch (25).

409-812

23.  Remove cotter pin (26) and pin (27). Discard cotter
pin.

24.  Separate clevis (28) from the fuel injection pump con-

— @
trol lever (29). v WA I N /

25.  Loosen nut (30) and remove accelerator cable (31) \ Ny I ‘-
from the engine. i — L R Y

409-4088

0209 00-7
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ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED 0209 00

REMOVAL - CONTINUED

26. Disconnect ether starting aid tubing (32) from intake

manifold. ,%\
[} G\
W ,\I\é"\ o
‘\, 2 '&Q NN )
b Ao 2 b v&

O P R N
S\Q\~.,¢ .J",} 4 "—"_-;F_ﬁk)cs
Lg'f’k} PP W\
o i l\ AV" (’1" 1\ ¥ .\t-’
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>y T/
NG
@% g@‘x\ttﬁ ,%.\;)‘\3 @% AR 7
LR B\ WD S .
CRS Al I g g e
Ry . g
4 % - “14,; oCe
¥

~~* 409-814

27. Tag and disconnect supply fuel hose (33) and return
fuel hose (34).

28. Loosen clamp (35) and disconnect heater hose (36).
Discard clamp.

29. Loosen clamp (37) and disconnect heater hose (38).
Discard clamp.

409-816

0209 00-8
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ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED 0209 00

REMOVAL - CONTINUED

30. Remove four locknuts (39), four flatwashers (40), one
clamp (41), and coolant overflow tank (42). Discard
locknuts.

40 409-817

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

31.  Attach a hoist and sling to cross member (43).

32. Remove six capscrews (44), lockwashers (45) and
cross member (43). Discard lockwashers.

409-818

0209 00-9
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ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED 0209 00

REMOVAL - CONTINUED

33.  Loosen clamps (46 and 47) securing hose (48) to tur-
bocharger (49).

34. Remove hose (48) from housing (50) and turbocharger
(49).

A 409-161

35. Disconnect tube (51) from elbow assembly (52) at
housing (50).

36. Remove two nuts (53) and two lockwashers (54)
securing tube (51) to underside of front engine cover
(55). Discard lockwashers.

—— 409-162

0209 00-10
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ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED 0209 00

REMOVAL - CONTINUED

NOTE

Bolts (56) are longer than other bolts used to secure left-hand side of front engine cover. Note location of
bolts for use during installation.

37. Remove bolts (56 and 59), lockwashers (57 and 60),
and flatwashers (58 and 61) securing front and rear
engine covers (55 and 63). Discard lockwashers.

38.  Lift rear engine cover (63) with air cleaner assembly
still attached up and over rear frame.

39. Remove front engine cover (55) up and over rear
frame.

409-165

0209 00-11
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ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED 0209 00

REMOVAL - CONTINUED

NOTE

There is one locknut, rebound washer, and capscrew attaching each front engine mount to the vehicle frame.

40. Remove locknut (64), rebound washer (65) and cap-

screw (66) from front left side and front right side of
engine mounts (67). Discard locknut. '
64,65,66
/ 67
409-820

41. Remove fan (WP 0059 00).

42. Remove locknut (68), rebound washer (69) and cap-
screw (70) from rear engine mount (71). Discard lock-
nut.

WARNING

Use caution when handling heavy parts.
Provide adequate support and use assis-
tance during procedure. Ensure that any
lifting device used is in good condition
and of suitable load capacity. Keep clear of
heavy parts supported only by lifting
device. Failure to follow this warning may
cause injury or death.

NOTE

Weight of engine assembly is approxi- 68 409-821
mately 1,075 1b (488 kg).

0209 00-12
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ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED 0209 00

REMOVAL - CONTINUED
43.  Attach lifting chains, with a lifting capacity of 2,000 1b (907 kg) to engine lifting brackets.

44.  With assistance, raise engine high enough to clear rear frame support bar.

45.  Slowly remove engine through the back of the engine
compartment.

46. Place engine in a suitable engine stand.

NOTE

There are two front rubber mounts; one
under each of the two front engine mounts.

47. Remove and discard two front rubber mounts (72) and
rear rubber mount (73).

|

>
-
o\g.
1 |
—

' @
REAR FRAME SUPPORT BAR /®/409-822
48. Remove alternator (WP 0062 00).

49. Remove STE/ICE-R fuel pressure sender (WP 0087 00) and STE/ICE-R fuel filter differential pressure switch (WP
0088 00).

50. Remove starter relay (WP 0081 00).

51. Remove transmission oil sampling valve and fittings (WP 0121 00).

52.  Remove engine oil pressure and water temperature switches (WP 0073 00 and WP 0075 00).
53.  Remove engine oil pressure and water temperature senders (WP 0099 00 and WP 0100 00).
54. Remove engine mount.

55.  Remove flywheel housing covef (WP 0215 00).

56. Remove coupling from flywhee[ (WP 0214 00).

57. Remove ether start thermostat (WP 0046 00).

INSTALLATION

Install engine mount§ (WP 0211 00).

Install ether start thermostat (WP 0046 00).

Install water temperature and oil pressure senders (WP 0099 00 and WP 0100 00).

Install engine oil pressure and water temperature switches (WP 0073 00 and WP 0075 00).
Install oil sampling valve and fittings (WP 0121 00).

Install starter relay (WP 0081 00).

S e
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ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED 0209 00

REMOVAL - CONTINUED

7.

10.

11.

12.

Install STE/ICE-R fuel pressure sender and STE/ICE-R fuel filter differential pressure switch (WP 0087 00 and WP
0088 00).

Install alternator (WP 0062 00).
Install coupling to flywheel (WP 0214 00).
Install flywheel housing cover] (WP 0215 00).

¥

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

NOTE
Weight of the engine assembly is approximately 1,075 Ib (488 kg).

Install two new front rubber mounts (72) and rear rub-
ber mount (73).

Attach lifting chains to front and rear engine lifting
brackets.

409-821

0209 00-14
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ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED 0209 00

INSTALLATION - CONTINUED

13.  With assistance, attach lifting chains to lifting device.
Slowly lift and install engine through the back of the
engine compartment. Lift engine high enough to clear
rear frame support bar.

14. Slowly lower engine into position over new rubber
mounts. Install capscrews (66 and 70), rebound wash-
ers (65 and 60) and new locknuts (64 and 73), to rear
engine mount (71). Torque locknuts to 307 1b-ft (139

kg).

64,65,66

409-824

NOTE

There are two locknuts, rebound washers, and capscrews attaching the front two engine mounts to the vehi-
cle frame.

15. Remove lifting chains. Remove lifting device from the
vehicle area.

16. Install fan (WP 0059 00).

17. Install front engine cover (55) by going up and over
rear frame and setting in mounting position.

18.  Install rear engine cover (63) with air cleaner assem-
bly still attached by going up and over rear frame and
under front engine cover.

NOTE

Bolts (56) are longer than other bolts used
to secure left-hand side of front engine
cover.

19.  Secure front and rear engine covers (55 and 63) with
bolts (56 and 59), lockwashers (57 and 60), and flat
washers (58 and 61).

20. Install two nuts (53) and two lockwashers (54) secur-
ing tube (51) to underside of front engine cover (55).

409-165

0209 00-15
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ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED 0209 00

INSTALLATION - CONTINUED

21. Connect tube (51) to elbow assembly (52) at housing
(50).

—— 409-162

22. Install hose (48) to housing (50) and turbocharger
(49).

23. Install clamps (46 and 47) securing hose (48) to turbo-
charger (49) and housing (50).

L P ¢
S \\ e
\ ® wX e 49
\\'\R\“ I\ S

~ - 4

Nt 409-161
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ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED 0209 00

INSTALLATION - CONTINUED

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

24.  With assistance, put frame cross member (43) in posi-
tion using a hoist and sling.

25.  Apply loctite to threads of capscrews (44). Install new
lockwashers (45) and capscrews. Torque capscrews to
210 1b-ft (95 kg).

26. Remove lifting device.

409-818

27. Install coolant overflow tank (42) and clamp (41) with
two flatwashers (40) and two new locknuts (39).

40 409-817

0209 00-17
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ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED 0209 00

INSTALLATION - CONTINUED

28.  Attach clevis (28) to fuel injection pump control lever 3
(29) with pin (27) and new cotter pin (26).
%)
29. Place accelerator cable (31) in throttle bracket and {@ “ ] 'r @
tighten nut (30). b’
AL AN AN N/, N
— .--’—ii;-l)@:l‘}-'

3[] 409-813

30. Connect heater hose (36) with new clamp (35).
31. Connect heater hose (38) with new clamp (37).

409-816

0209 00-18
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TM 10-3930-660-24-2

ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED

INSTALLATION - CONTINUED

Connect fuel hoses (33 and 34).

32.

Connect ether starting aid tubing (32) to intake mani-

fold.

33.

0209 00-19
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ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED 0209 00

INSTALLATION - CONTINUED

34. Route engine and STE/ICE-R wiring harnesses as noted at engine removal.

35. Connect electrical lead no. 14 to water temperature
switch (25).

36. Connect pressure transducer connector (24).

g 409-811

0209 00-20
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ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED 0209 00

INSTALLATION - CONTINUED

37.  Connect pressure differential switch connector (23).

%:7}

38. Connect electrical leads no. 07 and R to fuel solenoid
(22).

3/ -

SN aiim

409-809
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ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED 0209 00

INSTALLATION - CONTINUED

39. Connect electrical lead no. 16 to oil pressure switch

Q).

Ema "\, "‘:'\;\
ANl g >
el || D, o A e
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409-808

40.

Connect electrical lead no. 17 to oil pressure sender

(20).

0209 00-22
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0209 00

ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED

INSTALLATION - CONTINUED

41.

Connect ether thermostat connector (19).

Connect electrical lead no. 15 to water temperature

sender (18).

42.

409-805

0209 00-23
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ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED 0209 00

INSTALLATION - CONTINUED

43. Connect electrical leads to starter relay (17), lead no.
4A to rear small terminal, lead no. 38 to large front ter-
minal, and lead no. 39 to large rear terminal.

44. Connect electrical leads no. 38 and S to starter sole-
noid (16) terminal “S”.

45.  Connect battery positive cable (15) and wire no. 39, T
and two wires no. 60 to starter solenoid (16) terminal
CGBAT”.

17 =

409-804

46. Connect battery ground cable (14) and wire no. M to
starter mounting capscrew.

@\\

409-1791
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ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED

0209 00

INSTALLATION - CONTINUED

47. Connect electrical leads no. 60 and N to “BAT” termi-
nal and electrical lead no. P to “1” terminal of alterna-
tor (13).

48. Connect electrical leads to back-up alarm (12) and
rear floodlights (11).

0209 00-25
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ENGINE ASSEMBLY REPLACEMENT (152 HP) - CONTINUED 0209 00

INSTALLATION - CONTINUED
49. Install driveshaft assembly (1) to engine dampener (7).

50. Position engine coupling (9) with driveshaft assembly
(1) into engine dampener (7).

51.  Apply loctite to three capscrews (8) and install cou-
pling (9) to engine with capscrews. Torque capscrews
to 25 Ib-ft (34 Nm).

52. Position drive assembly (1) to transmission (2).

53.  Apply loctite to four capscrews (3). Install universal
joint (5) of shaft assembly (1) to input yoke (6) of
transmission (2) with four capscrews and four new
lockwashers (4). Torque capscrews to 41 1b-ft (56
Nm).

409-842

54. Install tie down straps to lines and electrical wires at areas noted during engine removal, and as necessary to prevent
damage to lines and wires.

55.  Install muffler (WP 0051 00).

56. Install radiator (WP 0053 00).

57.  Service cooling system with coolant (WP 0053 00).

58.  Service engine with engine oil (WP 0012 00).

59. Connect battery cables (WP 0107 00).

60.  Adjust accelerator cable (WP 0048 00).

61. Run engine, check for proper operation and leaks (TM 10-3930-660-10).
62. Install transmission cover (WP 0150 00).

END OF WORK PACKAGE

0209 00-26
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ENGINE ASSEMBLY REPLACEMENT (165 HP) 0210 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP

Tools and Special Tools References - Continued

Tool kit, general mechanic’s (Item 39 WP 0324 00)

Shop equipment, automotive maintenance (Item 21,
WP 0324 00)

Engine stand, 2,000 1b capacity

Lifting chain, 2,000 Ib capacity

Materials/Parts

Cleaning compound, solvent (Item 10, WP 0323

Compound, sealing (Item 1
Oil, lubricating (Item 30[ WP 0323 00}
Strap, tie down (Item 56
Tag, marker (Item 57,
Locknut (105, 109, 133, 119 and 123)

Lockwasher (2, 22, 27, 45, 50, 55, 58, 64, 83, 100,
109, 112, 115 and 127)

Starwasher (33, 34, 40, 68, 69 and 100)

References

WP 0017 00
WP 0046 00
WP 0049 00
WP 0062 00
WP 0074 00
WP 0070 00
WP 0075 00

WP 0081 00
WP 0087 00
WP 0088 00
WP 0089 00
WP 0099 00
WP 0100 00

WP 0215 00
T™ 10-3930-660-10

Personnel Required

Two

Equipment Condition

Battery cables disconnected (WP 0107 00)
Engine oil drained (WP 0012 00)

Radiator removed (WP 0053 00)

Engine coolant fan removed (WP 0059 00)
Muffler removed (WP 0051 00)

Transmission cover removed (WP 0150 00)

0210 00-1
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ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED 0210 00
REMOVAL
NOTE
Note tie wrap locations, then remove and discard all tie wraps that secure electrical wiring, tubing and hoses
to engine.
1. Remove four screws (1), lockwashers (2), universal . o
joint (3) and driveshaft assembly (4) from input yoke H 6 “\ L le

(5) and transmission (6). Discard lockwashers.
2. Remove three screws (7) from engine coupling (8).

Temporarily install two screws (7) removed in step 2
above in two jacking holes (9) of engine coupling (8).

NOTE

If jacking screws only go partly in (less than
half way up threads) then jacking screws and
jacking hole threads needs to be cleared of dirt.
Follow steps 4-5 to clean threads.

4. Clean threads of jacking screws using wire brush.

Spray solvent cleaning compound on screw thread and
in jacking holes.

6. Repeat step 5 until jacking screws can be installed
more than halfway up threads of jacking screws.

7. Tighten two screws (7) evenly until driveshaft assem-
bly (4) and engine coupling (8) separates from engine
dampener (10).

8. Remove coupling (8) and driveshaft assembly (4)
from vehicle as an assembly.

0210 00-2
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ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED 0210 00

REMOVAL - CONTINUED

NOTE

Note routing of engine and STE/ICE-R wiring
harnesses before removal.

9. Tag, mark and disconnect electrical connections (11
thru 16) from rear flood lights (17) and back-up alarm
(18).

Gl

409-1788
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ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED

0210 00

REMOVAL - CONTINUED

10.

11.

12.

Tag and mark electrical wires no. N (19) and no. 60
(20). Remove nut (21), lockwasher (22), electrical
wires no. N and no. 60 from “BAT” terminal (23) on
alternator (24). Discard lockwasher.

Tag and mark electrical wire no. P (25). Remove nut
(26), lockwasher (27) and electrical wire no. P from
“GRD” terminal (28) on alternator (24). Discard lock-
washer.

Tag and mark electrical wires (29) and no. M (30) and
battery ground cable (31). Remove bolt (32), star-
washer (33), electrical wire, electrical wire no. M, bat-
tery ground cable (31) and starwasher (34) from
starter (35). Discard starwashers.

0210 00-4
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TM 10-3930-660-24-2

ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED

0210 00

REMOVAL - CONTINUED

13.

14.

15.

16.

Tag and mark battery positive cable (36), electrical
wire no. T (37) and connector (38). Remove nut (39),
starwasher (40), battery positive cable, electrical wire
no. T and connector from starter solenoid “BAT” ter-
minal (41). Discard starwasher.

Tag and mark electrical wires no. S (42) and no. 38
(43). Remove nut (44), lockwasher (45), and electrical
wires no. S and no. 38 from starter solenoid S terminal
(46). Discard lockwasher.

Tag and mark electrical wires no. 38 (47) and no. 39
(48). Remove two nuts (49), lockwashers (50) and
electrical wires no. 38 and no. 39 from starter relay
(51). Discard lockwashers.

Tag and mark electrical wires no. 4A (52) and no. 492
(53). Remove nuts (54), lockwashers (55), electrical
wires no. 4A and no. 492 from starter relay (51). Dis-
card lockwashers.

0210 00-5
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TM 10-3930-660-24-2

0210 00

ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED

REMOVAL - CONTINUED

17.

Tag and mark electrical wire no. 15 (56). Remove nut

(57), lockwasher (58) and electrical wire no. 15 from

water temperature sender (59). Discard lockwasher.

TET

N,

409-1793
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Tag, mark, and remove ether start thermostat connec-
tor (60) from engine wiring harness connector (61).

18.

<
[
~
Y
22}
=}
<

0210 00-6



TM 10-3930-660-24-2

ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED 0210 00

REMOVAL - CONTINUED

19. Tag and mark electrical wire no. 17 (62). Remove nut sy =\
(63), lockwasher (64) and electrical wire no. 17 from & o §
oil pressure sender (65). Discard lockwasher. { k Pad
bﬁkﬁ\z _y 'S \\,‘ o /":;”;’.
At ) g 6562
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20. Tag and mark electrical wire no. 16 (66). Remove nut
(67), starwasher (68), electrical wire no. 16 and star-
washer (69) from oil pressure switch (70). Discard
starwashers.

409-1796
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ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED 0210 00

REMOVAL - CONTINUED

21. Tag, mark and remove electrical connector (71) from
fuel solenoid (72).

22. Tag, mark and remove electrical connector (73) from
pressure differential switch connector (74).

13 409-1798
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TM 10-3930-660-24-2

ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED

REMOVAL - CONTINUED

23.
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Tag, mark and remove electrical connector (75) from

pressure transducer (76).
Tag, mark and remove electrical wire no. 14 (77) from

water temperature switch (78).

24.
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TM 10-3930-660-24-2

ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED

REMOVAL - CONTINUED

25.

Remove nut (82), lockwasher (83) and rod end con-
nector (84) from bracket (80). Discard lockwasher.

Loosen nut (85) and starwasher (86). Remove throttle

cable (79) from bracket (81).

26.

Tag, mark and remove ether starting aid tubing (87)

from bushing (88).

27.

0210 00-10
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ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED 0210 00

REMOVAL - CONTINUED

WARNING

+ DO NOT smoke or permit any open flame in area of machine while you are servicing diesel fuel sys-
tem. Failure to follow this warning may cause injury to personnel, or equipment damage.

+ DO NOT perform fuel system checks, inspections or maintenance while smoking or near fire, flames or
sparks. Fuel may ignite, causing damage to machine and injury or death to personnel.

*  Operating personnel must wear fuel-resistant gloves when handling fuels. If exposed to fuel, promptly
wash exposed skin and change fuel-soaked clothing.

28. Tag, mark, and remove supply fuel hose (89) from fuel 89
transfer pump (90).

M \ 409-1803

29. Loosen clamp (91) and disconnect heater hose (92)
from drain valve (93).

30. Loosen clamp (94) and disconnect heater hose (95)
from adapter (96).

409-1804

0210 00-11
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ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED

0210 00

REMOVAL - CONTINUED
¥

31.
32.

33.

34.

WARNING

Use caution when handling heavy parts. Provide
adequate support and use assistance during pro-
cedure. Ensure that any lifting device used is in
good condition and of suitable load capacity.
Keep clear of heavy parts supported only by lift-
ing device. Failure to follow this warning may
cause injury or death.

Attach lifting device to crossmember (97).

Remove six screws (98) and lockwashers (100) and
crossmember (97) from frame (99). Discard lockwash-
ers.

Loosen clamps (101 and 102) securing hose (103) to
turbocharger (104).

Remove hose (103) from housing (105) and turbo-
charger (104).

0210 00-12
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TM 10-3930-660-24-2

ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED 0210 00

REMOVAL - CONTINUED

35. Disconnect tube (106) from elbow assembly (107) at
housing (105).

36. Remove two nuts (108) and two lockwashers (109)
securing tube (106) to underside of front engine cover
(110). Discard lockwashers.

409-162

NOTE

Bolts (111) are longer than other bolts used to
secure left-hand side of front engine cover. Note
location of bolts for use during installation.

37. Remove bolts (111 and 114), lockwashers (112 and
115), and flatwashers (113 and 116) securing front and
rear engine covers (110 and 118). Discard lockwash-
ers.

38.  Lift rear engine cover (118) with air cleaner assembly
still attached up and over rear frame.

39. Remove front engine cover (110) up and over rear
frame. 15

409-165

17

0210 00-13
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ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED 0210 00

REMOVAL - CONTINUED

40. Remove locknut (119), rebound washer (120) and
screw (121) from right front engine mount (122). Dis-
card locknut.

41. Remove locknut (123), rebound washer (124), and
screw (125) from left front engine mount (126). Dis-
card locknut.

42. Remove locknut (127), rebound washer (128), and

screw (129) from rear engine mount (130). Discard P
lockatt, : (0 B Ol gh i N
ocknut. 132 "ﬁf}!ﬁ‘ff y/ ////}‘p-—ﬁ- :f\j'? \: \

Use caution when handling heavy parts. Provide
adequate support and use assistance during pro-
cedure. Ensure that any lifting device used is in
good condition and of suitable load capacity.
Keep clear of heavy parts supported only by lift-
ing device. Failure to follow this warning may
cause injury or death.

NOTE
Engine assembly weighs 1,075 Ib (488 kg).

43. Attach lifting chains to engine lifting brackets (132
and 133).

44.  Attach lifting chains to lifting device.

45.  With assistance, raise engine (131) high enough to
clear rear frame support bar (134).

46. Slowly remove engine (131) through back of engine

409-1807
compartment.

/

47. Place engine (131) in engine stand.

48. Remove front rubber mounts (135) and rear rubber
mount (136) from right and left front engine mounts
(122 and 126) and rear engine mount (130).

409-1808
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ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED 0210 00

REMOVAL - CONTINUED

NOTE

If new engine is to be installed, remove engine components in steps below. Components removed will be
installed on new engine.

49. Remove alternator (WP 0062 00).

50. Remove STE/ICE-R fuel pressure sender and STE/ICE-R fuel filter differential pressure switch (WP 0087 00 and WP
0088 00).

51.  Remove starter relay (WP 0081 00).

52.  Remove oil sampling valve and fittings (WP 0017 00).

53.  Remove engine oil pressure and water temperature switches (WP 0074 00 and WP 0075 00).

54. Remove engine oil pressure and water temperature senders (WP 0099 00 and WP 0100 00).

55.  Remove engine mountd (WP 0211 00).

56. Remove flywheel housing covef (WP 0215 00).

57.  Remove coupling from flywhee[ (WP 0214 00).

58. Remove ether start thermostat (WP 0046 00).

INSTALLATION

1. Install engine mount§ (WP 0211 00).

2. Install ether start thermostat (WP 0046 00).

3. Install water temperature and oil pressure senders (WP 0099 00 and WP 0100 00).

4, Install engine oil pressure and water temperature switches (WP 0074 00 and WP 0075 00).

5. Install oil sampling valve and fittings (WP 0017 00).

6. Install starter relay (WP 0081 00).

7. Install STE/ICE-R fuel pressure sender and STE/ICE-R fuel filter differential pressure switch (WP 0087 00 and WP
0088 00).

8. Install pulse tachometer (WP 0089 00).

9. Install alternator (WP 0062 00).

10.  Install coupling to flywheel (WP 0214 00).

11.  Install flywheel housing coved (WP 0215 00).

0210 00-15
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ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED

0210 00

INSTALLATION - CONTINUED
¥

12.

13.

14.

15.

16.

17.

18.

19.

WARNING

Use caution when handling heavy parts. Provide
adequate support and use assistance during pro-
cedure. Ensure that any lifting device used is in
good condition and of suitable load capacity.
Keep clear of heavy parts supported only by lift-
ing device. Failure to follow this warning may
cause injury or death.

NOTE
Engine assembly weighs 1,075 Ib (488 kg).

Install two front rubber mounts (135) and rear rubber
mount (136) on right and left front engine mounts
(122 and 126) and rear engine mount (130).

Attach lifting chains to front and rear engine lifting
brackets (132 and 133).

Attach lifting chains to forklift truck forks or other
suitable lifting device. Slowly lift and install engine
through the back of the engine compartment. Lift
engine high enough to clear rear frame support bar
(134).

Lower engine into position over rubber mounts and
install screw (129), rebound washer (128) and new
locknut (127) on rear engine mount (130).

Install screw (125), rebound washer (124) and new
locknut (123) on left front engine mount (126).

Install screw (121), rebound washer (120) and new
locknut (119) on right front engine mount (122).

Remove lifting device and lifting chains from engine
lifting brackets (132 and 133).

Torque locknuts (119, 123 and 127) to 307 1b-ft (416
Nm).

0210 00-16
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TM 10-3930-660-24-2

ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED 0210 00

INSTALLATION - CONTINUED

20. Install radiator support (103), three new lockwashers 103 Q
(102), and screws (101) on cylinder head (104). Do g — 10
not tighten screws. E 102
P2

409-1806
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ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED 0210 00

INSTALLATION - CONTINUED

21. Install front engine cover (110) by going up and over
rear frame and setting in mounting position.

22. Install rear engine cover (118) with air cleaner asem-
bly still attached by going up and over rear frame and
under front engine cover.

NOTE

Bolts (111) are longer than other bolts used to
secure left-hand side of front engine cover.

23.  Secure front and rear engine covers (110 and 118) with
bolts (111 and 114), lockwashers (112 and 115), and
flat washers (113 and 116).

24. Install two nuts (108) and two lockwashers (109)
securing tube (106) to underside of front engine cover
(110).

409-165

1
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ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED 0210 00

INSTALLATION - CONTINUED

25.  Connect tube (106) to elbow assembly (107) at hous-
ing (105).

409-162

26. Install hose (103) to housing (105) and turbocharger
(104).

27. Install clamps (101 and 102) securing hose (103) to
turbochargers (104) and housing (105).

ha\el
NS 409-161
~—el

0210 00-19
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ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED 0210 00

INSTALLATION - CONTINUED

28.
29.

30.

31.

Adhesives, solvents, and sealing compounds can burn easily, can give off harmful vapors, and are harmful to
skin and clothing. To avoid injury or death, keep away from open fire and use in a well-ventilated area. If
adhesive, solvent, or sealing compound gets on skin or clothing, wash immediately with soap and water.

Apply sealing compound to threads of six screws (98). 98 100

Install six new lockwashers (100) and screws (98).
Torque screws to 210 1b-ft (285 Nm).

Position throttle cable (79) on bracket (81) and tighten
nut (85) and starwasher (86).

Install rod end connector (84), new lockwasher (83)
and nut (82) on bracket (80).

85

81

409-1801
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ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED 0210 00

INSTALLATION - CONTINUED
32.

33.

34.

Connect heater hose (95) on adapter (96) with clamp
(94).

Connect heater hose (92) on drain valve (93) with
clamp (91).

409-1804

WARNING

Fuel is very flammable and can explode easily. To avoid serious injury or death, keep fuel away from open
fire and keep fire extinguisher within easy reach when working with fuel. Do not work on fuel system when
engine is hot. Fuel can be ignited by hot engine. When working with fuel, post signs that read NO SMOK-
ING WITHIN 50 FEET (15 m).

Connect fuel supply and return hose (89) on adapter 89
(90).

409-1803
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ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED 0210 00
INSTALLATION - CONTINUED
37. Connect pressure transducer (76) to electrical connec- Ryee i_——16

tor (75). {,1*“\‘ ‘ —1
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38.  Connect pressure differential switch connector (74) to
electrical connector (73).

73 409-1797

39. Connect electrical connector (71) to fuel solenoid
(72).

409-1797
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ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED 0210 00
INSTALLATION - CONTINUED & 66

_— e
40. Connect electrical wire no. 16 (66) to oil pressure @/

switch (70) and install new starwasher (68) and nut
67).

409-1796

3
S

s

41. Connect electrical wire no. 17 (62) to oil pressure
sender (65) and install new lockwasher (64) and nut

(63).

D o,
(X, ]

42. Connect ether thermostat connector (60) to engine
wiring harness connector (61).

0210 00-24
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0210 00

ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED

INSTALLATION - CONTINUED

43.

.\_.f:..- .

409-1793
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ture sender (59) and install new lockwasher (58) and

Connect electrical wire no. 15 (56) to water tempera-
nut (57).
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44,

new lockwashers (50 and 55), and

nuts (49 and 54) to starter relay (51).

>

39 (48), no. 38 (47)

409-1792
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ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED 0210 00

INSTALLATION - CONTINUED

45. Connect electrical wires no. 38 (43), no. S (42), new
lockwasher (45) and nut (44) to starter solenoid “S”
terminal (46).

46. Connect connector (38), electrical wire no. T (37), bat-
tery positive cable (36), new starwasher (40) and nut
(39) to starter solenoid terminal “BAT” terminal (41).

47. Install new starwasher (34) and connect electrical wire
no. M (30), electrical wire (29), battery ground cable
(31), new starwasher (33) and bolt (32) to starter (35).

3] @ \% 409-1790
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ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED 0210 00

INSTALLATION - CONTINUED

48. Connect electrical wires no. 60 (20) and no. N (19) to
“BAT” terminal (23) on alternator (24) and electrical
wire no. P to “I” terminal of alternator (24).

49. Connect electrical wire no. P (25), new lockwasher
(27), and nut (26) to “GRD” terminal (28) on alterna-
tor (27).

409-1789

50. Connect electrical wires (11 thru 16) to back-up alarm
(18) and rear floodlights (17).

13,14,15,16

409-1788
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ENGINE ASSEMBLY REPLACEMENT (165 HP) - CONTINUED

0210 00

INSTALLATION - CONTINUED

51.

52.
53.
54.
55.

56.

57.

58.
59.
60.
6l1.
62.
63.
64.

Position coupling (8) with shaft assembly (4) into “ 6 “\ [ |
engine dampener (10). =

oy

WARNING

Adhesives, solvents, and sealing compounds can burn easily, can give off harmful vapors, and are harmful to
skin and clothing. Use protective gloves and goggles. To avoid injury or death, keep away from open fire
and use in a well-ventilated area. If adhesive, solvent, or sealing compound gets on skin or clothing, wash
immediately with soap and water.

Apply sealing compound to threads of three screws (7).

Install coupling (8) on engine with three screws (7). Torque screws to 25 1b-ft (34 Nm).

Apply sealing compound to threads of four screws (1).

409-1787

Install universal joint (3) of shaft assembly (4) on input yoke (5) of transmission (6) with four new lockwashers (2) and

screws (1). Torque screws to 41 Ib-ft (56 Nm).

Install tie down straps to hoses and electrical wires as noted during engine removal and as necessary to prevent damage

to hoses and wires.
Install muffler (WP 0051 00).

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

Using lifting device hoist and sling, position frame cross member (97) on frame (99).
Install fan (WP 0059 00).

Install radiator and service cooling system (WP 0053 00).

Service engine with engine oil (WP 0012 00).

Connect battery cable (WP 0107 00).

Adjust accelerator cable (WP 0049 00).

Run engine, check for leaks and proper operation (TM 10-3930-660-10).

END OF WORK PACKAGE

0210 00-28
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ENGINE MOUNTS REPLACEMENT

0211 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 39/ WP 0324 00) WP 0316 00
Shop equipment, automotive maintenance (Item 21, WP 0317 00

WP 0324 00)
Lifting chain, 2,000 Ib capacity

T™ 10-3930-660-10

Equipment Condition

Lifting device, 2,000 1b capacity

Materials/Parts
Sealant, Loctite (Item 45/ WP 0323 00)

Tag, marker (Item 57 WP 0323 00)
Lockwasher (5, 18 and 20)

Rebound washer (9 and 13)
Rubber mount (21)

Battery disconnected (WP 0107 00)
Air cleaner removed (WP 0024 00)
Engine covers removed (WP 0147 00)
Radiator removed (WP 0053 00)
Muffler removed (WP 0051 00)

Transmission input shaft disconnected, if required
(WP 0119 00)

REMOVAL

B

WARNING

Lifting equipment used for lifting engine must be in good condition and of suitable load capacity. Failure to

follow this warning may cause injury, or damage to equipment.

NOTE

“Front” and “rear” engine references used
in this paragraph are relative to the front
and rear of the vehicle, with engine
mounted in the vehicle. The fan side of the
engine is designated the rear of the engine,
and the flywheel end of the engine is iden-
tified as the front of the engine.

1. Attach lifting chains to engine lifting brackets (1 and
2).

0211 001
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ENGINE MOUNTS REPLACEMENT - CONTINUED

0211 00

REMOVAL - CONTINUED

2.

10.
11.

Attach lifting chains to lifting device and lift just
enough to remove slack from lifting chains.

Tag and disconnect electrical leads from starter relay
3.

Remove two nuts (4), lockwashers (5), capscrews (6),
washers (7) and starter relay (3). Discard lockwashers.

Remove nut (8), rebound washer (9) and capscrew
(10) from rear engine mount (11). Discard rebound
washer.

Remove nut (12), rebound washer (13) and capscrew
(14) from front engine mounts (15 and 16). Discard
rebound washer.

Remove three capscrews (17) and lockwashers (18)
from each side of rear engine mount (11). Discard
lockwashers.

Remove rear engine mount (11) from engine (22).

Remove four capscrews (19) and lockwashers (20)
from left front engine mount (15) and right front
engine mount (16). Discard lockwashers.

Remove engine mounts (15 and 16) from engine (22).

Remove and discard three rubber mounts (21) from
vehicle frame.

0211 00-2
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ENGINE MOUNTS REPLACEMENT - CONTINUED 0211 00

CLEANING

See Cleaning instructions|(WP 0316 00).

INSPECTION

See Inspection instructions (WP 0317 00).

INSTALLATION

1. Install three new rubber mounts (21) into vehicle frame.

2. Apply loctite to threads of capscrews (17 and 19).

3. Install right front engine mount (16), capscrews (19) and new lockwashers (20). Securely tighten capscrews.

4. Install left front engine mount (15), capscrews (19) and new lockwashers (20). Securely tighten capscrews.

5. Position rear engine mount (11) to engine. Install and securely tighten six capscrews (17) and new lockwashers (18).
There are three capscrews (17) and new lockwashers (18) located on each side of the engine mount.

6. If engine was lifted for engine mounts removal, slowly lower engine onto rubber mounts (21) and align engine mounts
(11, 15 and 16) to new rubber mounts (21).

7. Install two capscrews (14), new rebound washers (13) and nuts (12).
Install capscrew (10), new rebound washer (9) and nut (8).

9. Torque three nuts (8 and 12) to 307 Ib-ft (416 Nm).

10. Remove lifting chains from engine.

11. Install starter relay onto left front engine mount (15) with two capscrews (6), washers (7), new lockwashers (5) and nuts
(4). Connect relay ground lead under new lockwasher (5).

12.  Correctly connect electrical leads to starter relay (3).

13.  Connect transmission input shaft, if disconnected (WP 0119 00).

14.  Install muffler (WP 0051 00).

15. Install radiator (WP 0053 00).

16. Install engine covers (WP 0147 00).

17. Install air cleaner (WP 0024 00).

18.  Connect batteries (WP 0107 00).

19.  Operate engine, check for loose mounts and excessive vibration (TM 10-3930-660-10).

END OF WORK PACKAGE

0211 00-3/(-4 Blank)
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ENGINE LIFTING BRACKETS REPLACEMENT

0212 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP

Tools and Special Tools

Tool kit, general mechanic’s (Item 39| WP 0324 00)

Shop equipment, automotive maintenance (Item 21,

WP 0324 00)

Materials/Parts
Sealant, Loctite (Item 45{ WP 0323 00)

References

WP 0316 00
WP 0317 00

Equipment Condition

Thermostat removed (WP 0055 00)

REMOVAL

NOTE

“Front” and “rear” engine references used in this paragraph are relative to the front and rear of the vehicle,
with engine mounted in the vehicle. The fan side of the engine is designated the rear of the engine, and the
flywheel end of the engine is identified as the front of the engine.

1. With thermostat removed, remove engine rear lifting
bracket (1).

2. Remove two capscrews (2) and front lifting bracket
3.

CLEANING
See Cleaning instructions|(WP 0316 00).

INSPECTION

See Inspection instructions (WP 0317 00).
INSTALLATION

NOTE
Apply loctite to capscrews as installed.

1. Install front lifting bracket (3) and two capscrews (2).
Torque capscrews (2) to 57 1b-ft (77 Nm).

2. Assemble engine rear lifting bracket (1) to engine,
then install thermostat (WP 0055 00).

END OF WORK PACKAGE

0212 00-1/(-2 Blank)
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TM 10-3930-660-24-2

CYLINDER HEAD REPLACEMENT

0213 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP

Tools and Special Tools

Tool kit, general mechanic’s (Item 39 WP 0324 00)

Shop equipment, automotive maintenance (Item 21,

WP 0324 00)
Lifting device, 200 Ib capacity

Materials/Parts
Oil, lubricating (Item 30{ WP 0323 00)

Sealant, Loctite (Item 43/ WP 0323 00)
Gasket (7)
Lockwasher (2)

References
WP 0013 00
WP 0316 00

WP 0317 00
TM 10-3930-660-10

Equipment Condition

Engine oil drained (WP 0012 00)

Air cleaner removed (WP 0024 00)
Engine covers removed (WP 0147 00)
Radiator removed (WP 0053 00)

Heater hoses disconnected from engine (WP 0170
00)

High pressure fuel lines removed (WP 0034 00 or
WP 0035 00)

Fuel injector nozzles removed| (WP 0223 00)

Fuel filter head removed (WP 0042 00 or WP 0043
00)

Exhaust manifold removed (WP 0018 00)
Rocker lever covers removed (WP 0014 00)

Rocker lever assembly removed (WP 0216 00)

REMOVAL

1. Remove three capscrews (1), lockwashers (2) and top
radiator mount (3). Discard lockwashers.

0213 00-1
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TM 10-3930-660-24-2

CYLINDER HEAD REPLACEMENT - CONTINUED 0213 00

REMOVAL - CONTINUED

2. Remove 14 capscrews (4) and six capscrews (5) from cylinder head (6). Working from center to ends of cylinder head.

3. Attach lifting chains and hoist to engine lifting brack-
ets. The cylinder head weighs approximately 114 Ib
(52 kg).

B

WARNING

Lifting equipment used for lifting machine
must be in good condition and of suitable
load capacity. Failure to follow this warn-
ing may cause injury or death, or damage
to equipment.

409-4089

CAUTION
Do not lower cylinder head onto a flat surface, this could damage the valves.

4. Slowly and carefully lift the cylinder head from the cylinder block and place it on a suitable stand or platform that will
support the bottom perimeter of the cylinder head.

5. Remove and discard cylinder head gasket (7).

CLEANING
See Cleaning instructions|(WP 0316 00).
INSPECTION

See Inspection instructions (WP 0317 00).

0213 00-2



TM 10-3930-660-24-2

CYLINDER HEAD REPLACEMENT - CONTINUED 0213 00

INSTALLATION

WARNING

Lifting equipment used for lifting machine must be in good condition and of suitable load capacity. Failure
to follow this warning may cause injury or death, or damage to equipment.

CAUTION

The bottom surface of the cylinder head and top of cylinder block must be clean of all residue and dry. Dirty
surfaces could cause leaks or incorrect seat between the cylinder head and block.

1. Install new cylinder head gasket (7) over the cylinder
block dowels (8). Be sure gasket is correctly aligned
with holes in block.

2. Attach lifting chains and hoist to engine lifting brack-
ets. The cylinder head weighs approximately 114 1b
(52 kg).

3. Carefully place cylinder head (6) over the block dow-
els (8) and onto block (9).

409-895

0213 00-3



TM 10-3930-660-24-2

CYLINDER HEAD REPLACEMENT - CONTINUED

0213 00

INSTALLATION - CONTINUED

4.
3.

9.

Remove lifting chains and hoist.

Install rocker lever assemblyl (WP 0216 00). Do not

tighten mounting capscrews at this time.

Apply clean lubricating oil under the heads and on the
threads of the cylinder head mounting capscrews (4
and 5).

Install capscrews (4 and 5) finger tight.

Tighten cylinder head capscrews (4 and 5) and the
rocker lever pedestal M12 capscrews in the sequence
shown to the final torque value in three steps.

19’/ 3

L

Step Torque Value
1 29 1b-ft (39 Nm)
2 62 1b-ft (84 Nm) /|
3 92 1b-ft (125 Nm)

Tighten rocker lever pedestal M8 capscrews to 18 Ib-ft (24 Nm).

0213 00-4

409-4089
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TM 10-3930-660-24-2

CYLINDER HEAD REPLACEMENT - CONTINUED

0213 00

INSTALLATION - CONTINUED

10.

11.

12.

13.

14.

15.

16.

17.
18.
19.
20.
21.
22.

Adjust valves (WP 0013 00).
Install rocker lever covers (WP 0014 00). { 3
d

Apply loctite to threads of capscrews (1). Install top
radiator mount (3), and three new lockwashers (2) and
capscrews (1).

Connect heater hoses to engine (WP 0170 00).

Install fuel filter head (WP 0042 00 or WP 0043 00).

Install exhaust manifold (WP 0018 00).

Install fuel injector nozzled (WP 0223 00).

Install high pressure, supply and drain fuel lines (WP 0034 00 or WP 0035 00).
Install air cleaner (WP 0024 00).

Install radiator (WP 0053 00).

Install engine covers (WP 0147 00).

Fill engine oil (WP 0012 00).

Operating engine, check for proper operation and leaks (TM 10-3930-660-10).

409-853

END OF WORK PACKAGE

0213 00-5/(-6 Blank)






TM 10-3930-660-24-2

FLYWHEEL MAINTENANCE

0214 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP

Tools and Special Tools

Tool kit, general mechanic’s (Item 39/ WP 0324 00)
Shop equipment, automotive maintenance (Item 21,

WP 0324 00)
Tool, barring (Item 34] WP 0324 00)

Capscrews, two

Lifting device, 200 1b capacity

Materials/Parts
Sealant, Loctite (Item 43
Capscrew (1, 5 and 9)
Lockwasher (2 and 6)

Personnel Required

Two

References

WP 0316 00
WP 0317 00
TM 10-3930-660-10

Equipment Condition

Engine removed (WP 0209 00 of WP 0210 00}

Starting motor removed (WP 0064 00)

Washer (10)
REMOVAL
1. Remove six capscrews (1) and lockwashers (2),

ground wire (3) and flywheel housing cover (4). Dis-
card lockwashers.

0214 001

409-963



TM 10-3930-660-24-2

FLYWHEEL MAINTENANCE - CONTINUED 0214 00

REMOVAL - CONTINUED

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported by lifting device. Failure to follow this warning may cause injury or death.

CAUTION

Do not use timing pin to lock the engine. Using timing pin as a locking device while loosening flywheel
mounting hardware could damage the pin.

NOTE
The flywheel weighs more than 50 1b (23 kg).

2. Remove eight capscrews (5), lockwashers (6) and 10
in. coupling (7). Discard lockwashers.

NOTE

If necessary, install two capscrews in
tapped holes of coupling to push coupling
from flywheel.

409-964

3. At front of engine, install two long capscrews in vibra-
tion damper. Use a bar between the long capscrews to
hold vibration damper (and flywheel) from turning.

4. Attach lifting device and hoist to the flywheel.

Firmly hold barring tool to keep flywheel from turn-
ing. Loosen eight capscrews (9).

p

o IO
5 pooete
7 s
/ e

6. Remove barring tool. Remove eight capscrews (9),
washers (10), and flywheel (11). Discard capscrews

and washers.
CLEANING \',‘
See Cleaning instructions [(WP 0316 00). AP r00.065
INSPECTION _
See Inspection instructions .
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TM 10-3930-660-24-2

FLYWHEEL MAINTENANCE - CONTINUED 0214 00

INSTALLATION

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported by lifting device. Failure to follow this warning may cause injury or death.

CAUTION

Do not use the timing pin to lock the engine. Use a barring tool to hold the engine crankshaft during fly-
wheel installation. Using the timing pin as a locking device while tightening the flywheel mounting hard-
ware could damage the pin.

NOTE
The flywheel weighs more than 50 1b (23 kg).

1. Attach lifting device and hoist to the flywheel.
CAUTION

Install new capscrews each time flywheel
is removed to help prevent possible engine
failure.

2. Lift flywheel (11) against end of crankshaft and install
eight new capscrews (9) and new washers (10).
Remove hoist and lifting device.

1 409-967

3. Install barring tool between long capscrews in vibra-
tion damper.

4. Firmly hold barring tool to keep flywheel from turn-
ing, and torque new capscrews (9), in the sequence
shown, to 101 Ib-ft (137 Nm) torque.

5. Remove barring tool and two long capscrews.

O
SEQUENCE DIAGRAM 409-968

0214 00-3



TM 10-3930-660-24-2

FLYWHEEL MAINTENANCE - CONTINUED 0214 00

INSTALLATION - CONTINUED

6.
7.

9.

10.
I1.

Apply loctite to threads of capscrews (5). o~
Install 10 in. coupling (7), new lockwashers (6) and /@ﬁ‘;ﬁl\
_ -~ PN ) .
capscrews (5). Torque to 25 Ib ft' (34 Nm) and let set .1;.\ AL, "j p e
for 24 hours before operating engine. A ):::‘ 1)
: P e L
V]
F.(::if ,Aaf;,(iﬂ’é‘{{:‘b’:?@f}
z 1% ‘.J/‘,\\‘:: e
p /”%’l
’/
/

/

o~

/

3

409-964

Install flywheel housing cover (4), ether start thermo-
stat ground wire (3), and six new lockwashers (2) and
capscrews (1).

409-963

Install starting motor (WP 0064 00).
Install engint (WP 0209 0D of WP 0210 00).
Operate engine, check for proper operation and leaks (TM 10-3930-660-10).

END OF WORK PACKAGE

0214 00-4



TM 10-3930-660-24-2

FLYWHEEL HOUSING AND COVER MAINTENANCE 0215 00

THIS WORK PACKAGE COVERS

Removal, Disassembly, Cleaning, Inspection, Assembly, Installation

INITIAL SETUP
Tools and Special Tools Personnel Required
Tool kit, general mechanic’s (Item 39/ WP 0324 00) Two
Shop equipment, automotive maintenance (Item 21,
WP 0324 00} References
Ali t tool (Item 2§ WP 0324 00
ignment tool (Item 2| WP 0324 00) WP 031600
Driver group (Item 9§ WP 0324 00)
Lifting device, 300 1b capacity WP 0317 00
Materials/Parts TM 10-3930-660-10
Rag, wiping (Item 40 WP 0323 00) Equipment Condition
Gasket (6)
O-ring (3 and 12) Flywheel removed (WP 0214 00)
Oil seal (8) Oil pan removed (WP 0219 00)

B

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

0215 00-1



TM 10-3930-660-24-2

FLYWHEEL HOUSING AND COVER MAINTENANCE - CONTINUED 0215 00

REMOVAL

1. With assistance, attach lifting device and hoist to the
flywheel housing.

2. Remove eight capscrews (1) and lift flywheel housing
(2) from engine.

3. Remove and discard O-ring (3).

4. Remove six capscrews (4) and rear cover (5).

5. Remove and discard gasket (6).

6. Remove two ring dowels (7) only if damaged.

DISASSEMBLY

1. Use driver tool and press rear oil seal (8) from rear
cover (5). Discard seal.

2. Remove two capscrews (9) and cover plate (10) from
flywheel housing (2).

3. Remove O-ring plug (11) and O-ring (12). Discard O-
ring.

4, Remove threaded plug (13).

409-972

CLEANING

See Cleaning instructions.
INSPECTION

See Inspection instructions .
ASSEMBLY

1. Install threaded plug (13).
2. Install O-ring plug (11) and new O-ring (12).

3. Install cover plate (10) and two capscrews (9).

0215 00-2



TM 10-3930-660-24-2

FLYWHEEL HOUSING AND COVER MAINTENANCE - CONTINUED 0215 00
INSTALLATION
1. Drive two ring dowels (7) into cylinder block until
they are against bottom of bore.
2. Clean and dry rear crankshaft sealing surface.
409-973
NOTE INSTALLATION/ALIGNMENT TOOL

Ensure oil seal sealing surface on the
crankshaft is clean to help prevent seal

leaks.
3. Install new gasket (6) and rear cover (5) onto cylinder v5
block.
4, Loosely install six capscrews (4).
5. Place installation and alignment tool supplied with oil

seal kit over the crankshaft (B) and into the rear cover
(5). This aligns the cover to the crankshaft.

6. Align rear cover (5) with both sides of the cylinder
block oil pan rail until surfaces are flush. Torque six
capscrews (4) to 7 Ib-ft (10 Nm).

409-974

7. Remove installation and alignment tool and trim gasket evenly with oil pan mounting surface at points “A”.

A

409-975

0215 00-3



TM 10-3930-660-24-2

FLYWHEEL HOUSING AND COVER MAINTENANCE - CONTINUED 0215 00

INSTALLATION - CONTINUED

CAUTION

Always use the seal pilot to install rear seal. Failure to do so could result in damaged seal.

NOTE

Ensure rear oil seal lip is clean to help prevent seal leaks.

8. Install new oil seal (8) with seal pilot onto crankshaft
(B).
9. Push new oil seal onto crank (B) and remove seal
pilot.
4 409-976
CAUTION

Tap alignment and installation tool at the 12, 3, 6 and 9 o’clock positions only. Striking the tool at other loca-
tions could damage the seal carrier.

10. Place installation and alignment tool onto crankshaft INSTALLATION/ALIGNMENT TOOL
and against new oil seal (8) carrier.

11.  Tap tool with a plastic hammer at the 12, 3, 6 and 9
o’clock positions to drive new oil seal (8) evenly into
position and to prevent damaging the seal carrier.

12.  Drive new oil seal (8) into rear cover (5) until installa-
tion and alignment tool stops against the cover.

13.  Remove installation and alignment tool from crank-
shaft.

409-977

0215 00-4



TM 10-3930-660-24-2

FLYWHEEL HOUSING AND COVER MAINTENANCE - CONTINUED 0215 00

' B
P
WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

INSTALLATION - CONTINUED

14.  With assistance, attach lifting device and hoist to fly-
wheel housing (2) and lift housing into position on

engine. e Q N '
15. Install eight capscrews (1). Torque capscrews to 57 Ib- o Py ]

ft (77 Nm) in the sequence shown.

409-979

16. Install oil pan (WP 0219 00).

17.  Install flywheel (WP 0214 00).
18.  Operate engine, check for leakage, excessive vibration and proper operation (TM 10-3930-660-10).

END OF WORK PACKAGE

0215 00-5/(-6 Blank)






TM 10-3930-660-24-2

ROCKER LEVER ASSEMBLY MAINTENANCE 0216 00

THIS WORK PACKAGE COVERS

Removal, Disassembly, Cleaning, Inspection, Assembly, Installation

INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 39 WP 0324 00) WP 0013 00
Shop equipment, automotive maintenance (Item 21, WP 0316 00
WP 0324 00) WP 0317 00
Materials/Parts Equipment Condition
Oil, lubricating (Item 30, WP 0323 00) Engine off and cool (TM 10-3930-660-10)
Tag, marker (Item 57, WP 0323 00) Battery cables disconnected (WP 0107 00)
Expansion plug (7) Rocker lever covers removed (WP 0014 00)
REMOVAL

NOTE

Tag or mark rocker arm assemblies to include push rods so assemblies can be installed into the same position
from which they were removed.

0216 00-1



TM 10-3930-660-24-2

ROCKER LEVER ASSEMBLY MAINTENANCE - CONTINUED 0216 00

REMOVAL - CONTINUED

1. Loosen two adjusting screw nuts (1).
2. Loosen two adjusting screws (2).

Remove capscrew (3), capscrew (4), and remove
rocker arm assembly (5).

4. Remove push rods (6).

DISASSEMBLY
NOTE
+ Keep each rocker arm assembly together as a
set.
* Remove expansion plug only if necessary. . N
| o Iy ﬁ// Ny =
1. Remove two expansion plugs (7), retaining rings (8) 1 ‘///‘}/:“j':;ij‘ R /:a/f
and washers (9). i R e
LA g
W A%
NOTE N
N RNV i
Do not remove shaft from support. The Ve ’/7 7 /(‘-/r 4
support and shaft must be replaced as an e L’ | 2’
assembly. * /
2. Remove intake rocker arm (10) and exhaust rocker v Aosoor
arm (11) from support (12).
3. Remove nuts (1) and adjusting screws (2) from rocker levers (10 and 11).
4. Repeat steps 1 thru 7 for other five rocker arm assemblies (5).
CLEANING
See Cleaning instructions|(WP 0316 00).
INSPECTION
1. See Inspection instructiony (WP 0317 00).
2. Measure rocker arm bore. Maximum allowable diame-
ter is 0.750 in. (19.05 mm).
3. Measure rocker arm support shaft diameter. Minimum

allowable diameter is 0.746 in. (18.948 mm).

409-1008
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TM 10-3930-660-24-2

ROCKER LEVER ASSEMBLY MAINTENANCE - CONTINUED 0216 00

ASSEMBLY

S T e

NOTE
Ensure to assemble intake rocker arm and exhaust rocker arm in the correct location.
Assemble adjusting screws (2) and nuts (1) to rocker levers (10 and 11).
Lubricate both ends of support shaft with clean lubricating oil.
Check to make sure adjusting screws (2) are completely backed out.
Assemble intake rocker arm (10) and exhaust rocker arm (11) onto support (12) shaft.
Install two washers (9), retaining rings (8) and new expansion plugs (7) if removed.

Repeat steps 1 thru 6 for other five rocker arm assemblies (5).

INSTALLATION

1.

A S AR

10.

Install 12 push rods (6) into same position in engine as originally placed. Lubricate push rod sockets with clean lubricat-
ing oil.

Position rocker arm assembly (5) onto cylinder head in original position.

Apply clean lubricating oil to threads and under the heads of capscrews (3 and 4).

Install six M8 capscrews (3) and six M 12 capscrews (4). Tighten M12 capscrews (4) to final torque value in three steps:
a.  Step 1: 29 1b-ft (39 Nm).

b.  Step 2: 62 Ib-ft (84 Nm).

c.  Step 3: 92 Ib-ft (125 Nm).

Tighten M8 capscrews (3) to 18 Ib-ft (24 Nm).

Repeat steps 2 thru 5 for other five rocker arm assemblies (5).

Adjust valves (WP 0013 00).

Install rocker lever covers (WP 0014 00).

Connect battery cables (WP 0107 00).

Start engine, check for proper operation and leaks (TM 10-3930-660-10).

END OF WORK PACKAGE

0216 00-3/(-4 Blank)






TM 10-3930-660-24-2

VALVE TAPPETS REPLACEMENT 0217 00

THIS WORK PACKAGE COVERS

Removal, Inspection, Installation

INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 38| WP 0324 00) TM 10-3930-660-10
Shop equipment, automotive maintenance (Item 21,
WP 0324 00) Equipment Condition
Materials/Parts Camshaft removed|(WP 0278 00)
Lubriplate (Item 25/ WP 0323 00) Oil pan removed (WP 0219 00)
REMOVAL
NOTE
If new camshaft is being installed, all tappets must be replaced.
1. Turn engine stand so crankshaft (1) is facing up.

CAUTION

Be careful not to drop tappets into bottom of pistons during tappet removal as this could damage pistons.

2. Use a magnet to remove tappets (2) from cylinder
block (3).

409-1011
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TM 10-3930-660-24-2

VALVE TAPPETS REPLACEMENT - CONTINUED 0217 00

INSTALLATION

1. Turn engine stand so crankshaft (1) is facing up.

CAUTION
Be careful not to drop tappets into bottom of pistons during tappet installation as this could damage pistons.
2. Apply lubriplate to outside diameter of tappet (2).

Use a magnet to install tappets (2) into cylinder block
3).

409-1011

NOTE

If new tappets were installed, a new camshaft must also be installed.

4. Install camshaft (WP 0278 00).
5. Install oil panp (WP 0219 00).
6. Operate engine and check for proper operation (TM 10-3930-660-10).

END OF WORK PACKAGE

0217 00-2



TM 10-3930-660-24-2

PUSH ROD COVER REPLACEMENT 0218 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 39/ WP 0324 00) T™ 10-3930-660-10
Materials/Parts Equipment Condition
K&W copper coat 1504 (Item 23] WP 0323 00) Fuel filter head removed (WP 0042 00)
Gasket (7) Fuel injection pump removed[(WP 0224 00]or[WP|
Grommet seal (5) 0225 00)
NOTE
The push rod cover is accessed through the right-hand engine access door.
REMOVAL
1. Remove spring clamp (1) from hose (2) and remove

hose from push rod cover (3).

2. Remove six capscrews (4) with six grommet seals (5)
which secure push rod cover (3) to engine block (6).
Discard grommet seals.

3. Remove rod cover (3) and push rod cover gasket (7)
from engine block (6). Discard gasket.

4. If necessary, remove baffle (8) from push rod cover
3).

409-1034

0218 00-1



TM 10-3930-660-24-2

PUSH ROD COVER REPLACEMENT - CONTINUED 0218 00

INSTALLATION
1. If removed, align baffle (8) on push rod cover (3).

NOTE

Position adhesive side of gasket towards
cover. Apply copper coat to engine block
side of gasket.

2. Position push rod cover with new gasket (7) in place
on engine block (6).
3. Secure push rod cover (3) to block (6) using six cap-

screws (4) with six new grommet seals (5). Torque
capscrews to 6 1b-ft (8 Nm).

4. Position hose (2) on fitting at push rod cover (3).
Secure hose with spring clamp (1).

5. Install fuel injection punip (WP 0224 00 op WP 0225 00).
Install fuel filter assembly (WP 0042 00).
Operate engine, check for proper operation and leaks (TM 10-3930-660-10).

END OF WORK PACKAGE

0218 00-2



TM 10-3930-660-24-2

OIL PAN MAINTENANCE

0219 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP

Tools and Special Tools
Tool kit, general mechanic’s (Item 39
Shop equipment, automotive maintenance (Item 21,

| WP 0324 00)

Materials/Parts
K&W copper coat 1504 (Item 23
Oil, lubricating (Item 30] WP 0323 00)
Rag, wiping (Item 40

References

WP 0316 00
WP 0317 00
TM 10-3930-660-10

Equipment Condition

Battery cables disconnected (WP 0107 00)

Gasket (3) Engine oil drained (WP 0012 00)
REMOVAL
1. Place container under oil pan (1).
2. Remove thirty-six capscrews (2) and special washers
.

3. Remove oil pan (1) and gasket (3). Discard gasket.

0219 00-1
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TM 10-3930-660-24-2

OIL PAN MAINTENANCE - CONTINUED 0219 00

CLEANING

See Cleaning instructions[(WP 0316 00).
INSPECTION

See Inspection instructions (WP 0317 00).
INSTALLATION

1. Coat both sides of new gasket (3) with sealant.

NOTE

Install special washers with concave side towards oil pan.

2. Install new gasket (3) and oil pan (1) and secure with
thirty-six special washers (4) and capscrews (2).

3. Torque capscrews (2) to 6 1b-ft (8 Nm).

409-1035

4. Fill engine with oil (WP 0012 00).
5. Connect battery cables (WP 0107 00).
6. Run engine and check for proper operation and leaks (TM 10-3930-660-10).

END OF WORK PACKAGE

0219 00-2



TM 10-3930-660-24-2

ENGINE OIL PUMP INLET TUBE MAINTENANCE 0220 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 39] WP 0324 00) WP 0316 00
Shop equipment, automotive maintenance (Item 21,
WP 0324 00) WP 0317 00
Materials/Parts TM 10-3930-660-10

K&W copper coat 1504 (Item 23] WP 0323 00)
Oil, lubricating (Item 30{ WP 0323 00)

Equipment Condition

Rag, wiping (Item 40[ WP 0323 00} Engine oil drained (WP 0012 00)

Gasket (2 and 8) Battery cables disconnected (WP 0107 00)
REMOVAL
1. Place container under oil pan (1).

2. Remove oil pan (1) and oil pan gasket (2) by removing
thirty-six capscrews (3) and special washers (4). Dis-
card gasket.

3. Remove two capscrews (5) and one capscrew (6)
which retain oil pump inlet tube (7).

4, Remove oil pump inlet tube (7) and gasket (8). Dis-
card gasket.

409-1036
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TM 10-3930-660-24-2

ENGINE OIL PUMP INLET TUBE MAINTENANCE - CONTINUED 0220 00

CLEANING

See Cleaning instructions|(WP 0316 00).
INSPECTION

See Inspection instructions (WP 0317 00).
INSTALLATION

1. Position new gasket (8) on oil pump inlet tube (7).

2. Install oil pump inlet tube (7) and secure with two cap-
screws (5) and one capscrew (6). Tighten capscrews to
6 1b-ft (8 Nm).

3. Coat both sides of new oil pan gasket (2) with copper
coat.

4. Install new oil pan gasket (2) and oil pan (1). Install
thirty-six capscrews (3) and special washers (4).
Torque capscrews to 6 lb-ft (8§ Nm).

409-1036

5. Fill engine with oil (WP 0012 00).
6. Connect battery cables (WP 0107 00).
7. Run engine and check for proper operation and leaks (TM 10-3930-660-10).

END OF WORK PACKAGE

0220 00-2



TM 10-3930-660-24-2

ENGINE OIL PUMP MAINTENANCE 0221 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 39/ WP 0324 00) WP 0316 00
Shop equipment, automotive maintenance (Item 21,
WP 0324 00} WP 0317 00
Materials/Parts TM 10-3930-660-10

Oil, lubricating (Item 30/ WP 0323 00)
Rag, wiping (Item 40 WP 0323 00)

Equipment Condition

Gasket (14) Engine oil drained (WP 0012 00)
Seal, kit Radiator removed (WP 0053 00)
REMOVAL
1. Place a 1/2 in. socket driver in hole (A) and pull up to release tension on drive belt (1).

2 Remove drive belt (1).

3 Remove four capscrews (2), four flatwashers (3), cooling fan (4), fan pulley (5) and spacer (6).
4. Remove four capscrews (7) and vibration damper (8).

5 Remove tachometer drive (WP 0053 00).

P 2o
= ’»”":;‘“‘ el N\

409-1037

409-4091
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TM 10-3930-660-24-2

ENGINE OIL PUMP MAINTENANCE - CONTINUED 0221 00

REMOVAL - CONTINUED

NOTE

Capscrews which retain timing gear cover
are of three sizes. Note size and location of
capscrews before removal to allow correct
location at assembly.

6. Remove capscrew (10) and belt guide (11).

7. Remove eleven capscrews (12) and eight capscrews
(13).
8. Remove timing gear cover (9) and gasket (14). Dis- ¥ -
card gasket. 7\9/
9. Remove four capscrews (15). 10 409-1039

10. Remove oil pump (16).

CLEANING

See Cleaning instructions|(WP 0316 00).
INSPECTION

See Inspection instructions (WP 0317 00).
INSTALLATION

CAUTION

When installing oil pump, be sure idler gear pin is installed in the locating bore in the cylinder block. Failure
to properly locate oil pump can result in damage to pump and to cylinder block bore.

NOTE

* Filling oil pump with oil prior to installation will help to prime pump at engine start-up.

+ Back plate on pump seats against bottom of cylinder block bore. When pump is correctly installed, flange on
pump will not touch cylinder block.

1. Install oil pump (16) into cylinder block bore and secure with four capscrews (15).

2. Torque capscrews (15) in opposite pairs to 6 1b-ft (8§ Nm).

CAUTION

» Lips of seal in cover and seal surface on crankshaft end must be clean and free of oil. Failure to properly
clean sealing surfaces may cause oil to leak at seal.

* When installing timing gear cover, be careful not to damage lips of seal. Failure to protect seal lips during
installation of seal over crankshaft end may damage oil seal lips and cause oil leakage.

Install pilot tool from seal kit inside diameter of seal to protect seal lips during gear cover (9) installation.
4. Install new gasket (14) and timing gear cover (9) onto engine block.

Remove pilot tool from seal bore.

0221 00-2



TM 10-3930-660-24-2

ENGINE OIL PUMP MAINTENANCE - CONTINUED 0221 00

INSTALLATION - CONTINUED

6. Install eleven capscrews (12) and eight capscrews (13) as noted at disassembly.

7. Install belt guide (11) and secure with capscrew (10). Torque capscrews (10, 12 and 13) to 6 1b-ft (8§ Nm).
8. Install tachometer drive (WP 0053 00).

9. Install vibration damper (8) and secure with four capscrews (7). Torque capscrews to 101 Ib-ft (137 Nm).
10. Install fan pulley (5), spacer (6), cooling fan (4), four flatwashers (3) and four capscrews (2).

11.  Place a 1/2 in. socket driver in hole (A) and pull up to allow installation of drive belt (1).

12.  Install drive belt (1).

% PRRTE TR L]
SR 5 LY

409-1037

409-4091

13. Install radiator (WP 0053 00).
14.  Fill engine with oil (WP 0012 00).
15.  Operate engine and check for proper operation and leaks (TM 10-3930-660-10).

END OF WORK PACKAGE

0221 00-3/(-4 Blank)






TM 10-3930-660-24-2

ENGINE OIL FILTER HEAD MAINTENANCE 0222 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP
Tools and Special Tools Materials/Parts - Continued
Tool kit, general mechanic’s (Item 39 O-ring (2)
Shop equipment, automotive maintenance (Item 21, References
| WP 0324 00)
Materials/Parts
Rag, wiping (Item 40 WP 0323 00) TM 10-3930-660-10
Sealant, Loctite (Item 48 Equipment Condition
Gasket (9 and 11) Engine oil filter removed (WP 0012 00)
Seal, kit Cooling system drained (WP 0053 00)
REMOVAL

1. If necessary, remove threaded plug (1), O-ring (2),
compression spring (3) and plunger (4) from oil filter
head (5). Discard O-ring.

CAUTION

Area around turbocharger supply line
should be cleaned thoroughly before
removal of line. Failure to do so could
result in contamination of turbocharger
lubricant and premature turbocharger fail-
ure.

2. Disconnect turbocharger supply line (6) from top of
oil filter head (5). If necessary, remove adapter (7).

3. Remove fourteen capscrews (8) which retain the oil
filter head (5).

4. Remove oil filter head (5), filter head gasket (9), oil
cooler core (10) and oil cooler gasket (11). Discard fil-
ter head gasket and oil cooler gasket.

5. If necessary, use a screwdriver to remove bypass valve
(12) from back of filter head (5).

8 409-1042
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TM 10-3930-660-24-2

ENGINE OIL FILTER HEAD MAINTENANCE - CONTINUED 0222 00

CLEANING

See Cleaning instructions[(WP 0316 00).
INSPECTION

See Inspection instructions (WP 0317 00).
INSTALLATION

1. If removed, install bypass valve (12) into back of filter
head (5) with a mallet and driver.

2. Install new oil cooler gasket (11), oil cooler core (10),
new filter head gasket (9) and filter head (5).

3. Install fourteen capscrews (8) and torque to 6 Ib-ft (8

Nm).

4. Connect turbocharger supply line (6) to top of filter
head (5).

5. If removed, apply loctite to threads of adapter (7).
Install adapter (7).

6. Connect turbocharger supply line (6) to adapter (7).
If removed, install plunger (4), compression spring
(3), new O-ring (2), and plug (1). Torque plug to 60 1b-
ft (81 Nm).

8 409-1042

8. Install oil filter and fill engine oil to proper level (WP 0012 00).
9.  Fill cooling system (WP 0053 00).
10.  Operate engine and check for proper operation and leaks (TM 10-3930-660-10).

END OF WORK PACKAGE

0222 00-2



TM 10-3930-660-24-2

FUEL INJECTOR MAINTENANCE

0223 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Testing, Installation

INITIAL SETUP

Tools and Special Tools

Tool kit, general mechanic’s (Item 39/ WP 0324 00)

Shop equipment, automotive maintenance, (Item

21 WP 0324 00)
Shop equipment, fuel and electric (Item 22,
0324 00
Materials/Parts
Cleaning compound, solvent (Item 10,/ WP 0323

Compound, anti-seize (Item 11, WP 0323 00))
Oil, fuel, diesel, DF1 (Item 27, WP 0323 00)
Solvent, rust penetrating (Item 54/ WP 0323 00)

Materials/Parts - Continued
Banjo connector seal (10)
Copper injector seal (13)

Grommet seal (11)

References
WP 0034 00
WP 0316 00

Equipment Condition
Engine off and cool (TM 10-3930-660-10)
Battery cables disconnected (WP 0107 00)

REMOVAL

1. Disconnect fuel supply tubes (1 thru 6) from injectors.
Position lines clear of injectors without putting kinks
in lines.

0223 00-1
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TM 10-3930-660-24-2

FUEL INJECTOR MAINTENANCE - CONTINUED 0223 00

REMOVAL - CONTINUED

2. Loosen nut (7) to remove fuel manifold (8) from tee
fitting.

3. Remove six banjo connector screws (9) and fuel mani-
fold (8).

4. Remove and discard six banjo connector seals (10)

and grommet seal (11).

-\‘
L 409-1052

z
WARNING

Particles blown by compressed air are hazardous. DO NOT exceed 15 psi (103 kPa) nozzle pressure when
drying parts with compressed air. Use a maximum of 30 psi (207 kPa) when cleaning components. DO NOT
direct compressed air against human skin. Failure to follow this warning may cause injury or death. Make
sure air stream is directed away from user and other personnel in the area. To prevent injury, user must wear
protective goggles or face shield.

5. Clean area of cylinder head around injectors (12) with a soft brush and low pressure compressed air.

CAUTION

If rust has formed on injector hold-down nut, injector can turn in its bore as hold-down nut is loosened. Dis-
solve and loosen rust as instructed. Failure to follow instructions can result in severe damage to cylinder
head.

NOTE

If necessary, apply rust penetrating solvent
to injector hold-down nut and allow sol-
vent to remain for a minimum of three
minutes. Then tap against injector body
with hammer and drift pin to loosen rust.

6. Hold injector body with a wrench while turning hold-

down nut out of injector bore with a box end wrench. 4091053

7. Remove injector (12) and remove and discard copper
injector seal (13).

0223 00-2



TM 10-3930-660-24-2

FUEL INJECTOR MAINTENANCE - CONTINUED 0223 00

Cleaning compound, solvent MIL-PRF-680 Type III is an environmentally compliant and low toxic mate-
rial. However, it may be irritating to the eyes and skin. Use protective gloves and goggles. Use in well-ven-
tilated areas. Keep away from open flames and other sources of ignition.

Rinse nozzle with solvent (WP 0316 00).
INSPECTION

CLEANING

Inspect needle tip for roughness or erosion. Note that rough machined appearance is normal for pressure shoulder.

TESTING

=

WARNING

» Keep clear of test spray from nozzle. Fluid at test pressures can penetrate skin, causing infection and possi-
ble death.

+ Eye protection must be worn when performing maintenance where components or particles could fly out
during procedure. Failure to take precautions could cause injury to personnel.

+ Some components are under spring tension. Wear eye protection and use caution when disassembling them,
to avoid injury.

1. Connect injector to fuel injector test set.

INJECTOR

2. Open valve and operate pump lever at a rate of one
stroke per second while observing test pressure gauge

FUEL INJECTOR

3. Spray must begin at a pressure of 3,553 +/- 73 psi TEST SET

(2450 +/- 503 kPa).

NOTE

If spray does not begin within pressure
range specified in step 4, change thickness
of shims. Adding shims will increase
opening pressure. Remove shims to
decrease opening pressure. 409-1054

4.  Check for well-atomized spray pattern.

NOTE

For leakage test, use same test set up for opening pressure test.

5. Open valve on test set.

0223 00-3



TM 10-3930-660-24-2

FUEL INJECTOR MAINTENANCE - CONTINUED 0223 00

TESTING - CONTINUED

6. Operate pump lever as necessary to hold pressure at a level about 290 psi (1999 kPa) below opening pressure noted in
above.
7. No drops must fall from nozzle tip for a period of 10 seconds, while maintaining pressure specified above. If drops do

appear within 10 seconds, replace injector.

NOTE

» For chatter test, use same test set up for opening pressure test.

* Do not evaluate used nozzles at lower pumping rates. A used nozzle is serviceable if it passes the leakage
test, chatters audibly at higher pumping rates and uniformly atomizes fuel.

8. Operate pump lever at a rate that causes nozzle to chatter softly while discharging fuel in a broad and finely atomized
pattern. If conditions of prior note are not met, replace nozzle.

INSTALLATION

1. Apply anti-seize compound to hold down nut threads.

2. Install fuel injectors (12).

Install one new copper injector seal (13) on each noz-
zle.

409-1053

4.  Install injector (12) using care to align button on injec- Al
tor nozzle holder with notch in cylinder head bore. !

Torque injector (12) nut to 44 1b-ft (60 Nm).

6. Install new banjo connector seal (10) in gap between
nozzle holder and injector nut.

7. Install fuel manifold (8), new seals (11) and secure to
injectors with screws (9). Tighten nuts (7) on manifold

(8).

w7 409-1052
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TM 10-3930-660-24-2

FUEL INJECTOR MAINTENANCE - CONTINUED 0223 00

INSTALLATION - CONTINUED

8. Loosely connect fuel high pressure tubes (1 thru 6) to 3 )
fuel injectors. Leave connections loose until bleeding

procedure is completed.

I)
o) 1091051

9. Connect battery cables (WP 0107 00).

10. Bleed fuel system (WP 0034 00).

11.  Operate engine and check for proper operation and leaks (TM 10-3930-660-10).

END OF WORK PACKAGE

0223 00-5/(-6 Blank)






TM 10-3930-660-24-2

FUEL INJECTOR PUMP REPLACEMENT (152 HP)

0224 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 39] WP 0324 00) WP 0223 00
WP 0280 00
Shop equipment, automotive maintenance (Item 21,
WP 0316 00}
WP 0324 00) _
WP 0317 00
Materials/Parts T™ 10-3930-660-10
Gasket (9 and 29) Equipment Condition
Lockwasher (26) Battery cables disconnected (WP 0107 00)
Crankshaft vibration damper removed (WP 0275
Seal (10)
REMOVAL
1. To remove tachometer (1) from tachometer drive (2),

separate male connector (3) from female connector (4)
on wiring harness (5).

2. Loosen nut on tachometer (1) and remove tachometer
from tachometer drive (2).

0224 00-1
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TM 10-3930-660-24-2

FUEL INJECTOR PUMP REPLACEMENT (152 HP) - CONTINUED 0224 00

REMOVAL - CONTINUED

3.

10.

Remove tachometer drive (2) from cover (6) by
removing two screws (7) and flatwashers (8).

Remove and discard gasket (9).

Remove cover (6) from front cover by turning cover
counterclockwise.

Remove and discard seal (10).

Remove hub (11) from injection pump shaft (12).

1.
2 Q¥ 6 M 409-1056

Loosen nuts (13).
Disconnect accelerator cable (14) from fuel injection
pump control lever.

Disconnect six high fuel pressure lines (15), fuel sup-
ply line (16), fuel drain line (17) and fuel shut-off
valve wiring lead (18) from fuel injection pump (19).

Remove three capscrews (20) and brace (21).

25 409-1058
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TM 10-3930-660-24-2

FUEL INJECTOR PUMP REPLACEMENT (152 HP) - CONTINUED 0224 00

REMOVAL - CONTINUED

NOTE

Steps 12 thru 14 must be performed in order to time fuel injection pump to engine when pump is installed.

12.  Locate TDC for cylinder no. 1 by slowly turning
engine crankshaft while pushing in on TDC pin (22).
Pin will fit into a hole on the camshaft gear when
engine is at TDC for cylinder no. 1.

13.  Disengage TDC pin (22) immediately after locating
TDC for cylinder no. 1 to prevent damage to pin.

409-1059

14. Loosen screw (23) and remove timing lock plate (24).
Tighten screw (23) against fuel injection pump shaft. -
Secure timing lock plate (24) to fuel injection pump J
with a wire to prevent its loss. \

15. Remove front cover (WP 0280 00).

409-1061

16. Hold crankshaft to prevent locked fuel injection pump from turning while loosening nut (25).

17. Use care not to drop nut (25) or lockwasher (26)
behind front cover. Remove nut (25) and lockwasher
(26). Discard lockwasher.

— L

409-1063
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TM 10-3930-660-24-2

FUEL INJECTOR PUMP REPLACEMENT (152 HP) - CONTINUED 0224 00

REMOVAL - CONTINUED

18. Remove drive gear (27) from fuel injection pump 27
shaft, using puller (A) as shown.

)
/
(l’ ©
o l‘ql ’1
‘»Lk /\@ A '} 409-1064

19. Make sure scribe marks (B) are present and visible on
injection pump and timing gear housing.

409-1065

20. Remove three nuts (28) and carefully remove fuel injection pump and mounting gasket (29). Do not allow key (30) to
drop from pump shaft into timing gear housing.

21. Discard gasket (29) and clean gasket residue from sur-
face on timing gear housing.

409-1060

CLEANING
See Cleaning instructions|(WP 0316 00).
INSPECTION

See Inspection instructions (WP 0317 00).

0224 00-4



TM 10-3930-660-24-2

FUEL INJECTOR PUMP REPLACEMENT (152 HP) - CONTINUED 0224 00

INSTALLATION

1. Push in TDC pin (22) to verify cylinder no. 1 is at
TDC. If necessary, turn engine crankshaft until TDC
pin can be pushed in fully.

22
409-1059
2. Place new gasket (29) on pump mounting studs.
NOTE 1
New and reconditioned fuel injection 14

pumps come with driveshafts locked at an
angle which aligns shaft key with keyway
in drive gear. Screw is tightened against
shaft to lock shaft. Do not loosen screw
until instructed to do so below.

3. Position fuel injection pump (19) on mounting studs,
using care to prevent key (30) from dropping into tim-
ing gear housing while aligning key (30) with keyway
in gear.

409-1057

0224 00-5



TM 10-3930-660-24-2

FUEL INJECTOR PUMP REPLACEMENT (152 HP) - CONTINUED 0224 00

INSTALLATION - CONTINUED

4. Install three nuts (28) finger tight on pump mounting
studs. Pump must be free to move until timing has
been set.

409-1062

5. Install new lockwasher (26) and nut (25).

25 409-1058

6. If original pump is being installed, rotate pump to
align scribe marks (B). Then torque three nuts (28) to
18 Ib-ft (24 Nm).

7. If installing a new or rebuilt pump without scribe
mark, rotate pump against direction of drive rotation
to take up backlash in gearing and torque nuts (28) to
18 1b-ft (24 Nm). Then place scribe mark (B) on pump
flange using a hammer and small chisel.

409-1065

0224 00-6



TM 10-3930-660-24-2

FUEL INJECTOR PUMP REPLACEMENT (152 HP) - CONTINUED

0224 00

INSTALLATION - CONTINUED

8.

9.

10.
11.

12.

13.

14.

15.

16.

Loosen screw (23) and insert timing lock plate (24)
under head of screw (23). Torque screw (23) to 120 1b-
in. (163 Nm).

Disengage TDC pin (22).

Torque nut (25) to 48 1b-ft (65 Nm).
Install front cover (WP 0252 00).

Install brace (21) and three capscrews (20). Leave cap-
screws (20) finger tight until certain that brace (21) is
properly positioned.

In order, torque two brace-to-block capscrews (20)
and then one brace-to-pump flange capscrew to 6 Ib-ft
(8 Nm).

Tighten nuts (13).

Connect electrical lead (18) to fuel shutoff valve, con-
nect fuel drain line (17), connect fuel supply line (16)
and connect six high fuel pressure lines (15) to fuel
injection pump (19).

Install STE/ICE-R pulse tachometer and drive.

0224 00-7
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TM 10-3930-660-24-2

FUEL INJECTOR PUMP REPLACEMENT (152 HP) - CONTINUED 0224 00

INSTALLATION - CONTINUED

17.
18.
19.

20.
21.

22.
23.
24.
25.

Install hub (11) on shaft (12).
Install new seal (10) and cover (6).

Install new gasket (9), drive (2), two screws (7) and
two flatwashers (8).

7\ .
2 -@ 6 N 409-1056

Install tachometer (1) on drive (2) and tighten nut.

Connect male connector (3) to female connector (4)
on wiring harness (5).

5 409-4121

Install vibration damper| (WP 0275 00).
Connect battery cables (WP 0107 00).

Bleed fuel lineg (WP 0223 00).
Start engine and check for proper operation and leaks (TM 10-3930-660-10).

END OF WORK PACKAGE

0224 00-8



TM 10-3930-660-24-2

FUEL INJECTOR PUMP REPLACEMENT (165 HP)

0225 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP

Tools and Special Tools

Tool kit, general mechanic’s (Item 39 WP 0324 00)

Shop equipment, automotive maintenance (Item 21,

WP 0324 00)
Tool, engine barring (Item 35/ WP 0324 00)
Materials/Parts

Compound, sealing (Item 14, WP 0323 00)

Tag, marker (Item 57,
Gasket (13)

Lockwasher (16)

O-ring (11)

Sealing washer (27)

References

WP 0226 00
WP 0316 00
WP 0317 00

References - Continued

T™ 10-3930-660-10

Personnel Required

Two

Equipment Condition
Fuel shut-off solenoid disconnected (WP 0021 00)
Fuel drain tubes disconnected (WP 0037 00)
Fuel supply tubes disconnected (WP 0039 00)

High pressure fuel tubes disconnected (WP 0035
00)

STE/ICE-R pulse tachometer and drive assembly
removed (WP 0089 00)

Accelerator cable removed (WP 0049 00)

0225 00-1



TM 10-3930-660-24-2

FUEL INJECTOR PUMP REPLACEMENT (165 HP) - CONTINUED 0225 00

REMOVAL

WARNING

Spilled fuel is slippery and flammable. Clean up 1
and dispose of spilled fuel properly. Failure to )
follow this warning may cause injury or death.

1. Tag and mark hose (1). Loosen hose clamp (2) and

disconnect hose from elbow (3). Remove elbow from 3
tee (4).

2. Tag and mark hose (5). Disconnect hose from adapter 5
(6) and remove adapter from tee (4). Remove elbow /
from tee. O

Remove tee (4) from fuel injection pump (7).

4. Tag and mark hose (8). Disconnect hose from elbow
(9) and remove elbow from fuel injection pump (7).

409-4092
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TM 10-3930-660-24-2

FUEL INJECTOR PUMP REPLACEMENT (165 HP) - CONTINUED 0225 00

REMOVAL - CONTINUED

5. Locate top dead center for no. 1 cylinder.

NOTE

» If engine timing pin is not serviceable, TDC
is achieved when exhaust valve stops moving
and intake valve is beginning to open.

* Disengage timing pin immediately after
locating top dead center.

* Mark flywheel housing and flywheel housing
coupling for aid in installation.

6. Remove screw (10), O-ring (11), no. 6 cover (12) and
gasket (13). Discard O-ring and gasket.

7. Rotate engine counterclockwise while observing posi-
tion of exhaust and intake valves. When exhaust valve
is closing, push engine timing pin (14) into hole in the
camshaft gear.

8. Mark flywheel housing/flywheel housing coupling for
aid in installation.

409-1811

0225 00-3



TM 10-3930-660-24-2

FUEL INJECTOR PUMP REPLACEMENT (165 HP) - CONTINUED 0225 00

REMOVAL - CONTINUED

9.

10.

I1.
12.
13.
14.

Remove nut (15) and lockwasher (16) from fuel injec-
tion pump (7) shaft. Discard lockwasher.

Pull drive gear (17) loose from fuel injection pump (7)
shaft.

Mark fuel injection pump (7) and timing gear housing (18) for aid in installation.
Remove screw (19) from bracket (20) and mounting bracket (21).
Remove four nuts (22) and fuel injection pump (7) from timing gear housing studs (23).

Remove two screws (24) and mounting bracket (21) from fuel injection pump (7).

409-4093
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TM 10-3930-660-24-2

FUEL INJECTOR PUMP REPLACEMENT (165 HP) - CONTINUED 0225 00

REMOVAL - CONTINUED
15. Remove plug (26), sealing washer (27) and timing pin

(25) from fuel injection pump (7). Discard sealing TIMING PIN
washer. HOLE
16. If timing tooth is not aligned with timing pin hole,
rotate fuel injection pump (7) shaft until timing tooth TIMING
aligns. TOOTH
21
2% \

25

1

409-1814

17.  Reverse position of timing pin (25) so the slot in pin
will fit over timing tooth in fuel injection pump (7).

18. Remove fuel shut-off solenoid and bracket| (WP 0226 \
[00).
)
25 7
409-1815
CLEANING
See Cleaning instructions|(WP 0316 00).
INSPECTION

See Inspection instructions (WP 0317 00).

0225 00-5



TM 10-3930-660-24-2

FUEL INJECTOR PUMP REPLACEMENT (165 HP) - CONTINUED 0225 00

INSTALLATION

1. Push in engine timing pin (14) to verify top dead cen-
ter for no. 1 cylinder. If necessary, rotate engine coun-
terclockwise at universal joint of transmission input
shaft while assistant pushes on engine timing pin.

NOTE

Verify TDC by examining marks on flywheel
housing and flywheel housing coupling. If nec-
essary, align marks by turning engine.

2. Install fuel shut-off solenoid and bracket|[(WP 0226
[00).

409-1811

3. Install mounting bracket (21) and two screws (24) on fuel injection pump (7).
4. Install fuel injection pump (7) and four nuts (22) on timing gear housing studs (23). Torque nuts to 32 1b-ft (43 Nm).
5. Install screw (19) on mounting bracket (21) and bracket (20).

409-4093

0225 00-6



TM 10-3930-660-24-2

FUEL INJECTOR PUMP REPLACEMENT (165 HP) - CONTINUED 0225 00

INSTALLATION - CONTINUED
CAUTION
To prevent damage to timing pin, do not exceed torque value in step 6 below.

6. Install new lockwasher (16) and nut (15) on fuel injec-
tion pump (7) shaft. Torque nuts to 7-15 1b-ft (9.5-20.3
Nm).

7 409-1812

7. Disengage engine timing pin (14).

409-1811

0225 00-7



TM 10-3930-660-24-2

FUEL INJECTOR PUMP REPLACEMENT (165 HP) - CONTINUED 0225 00

INSTALLATION - CONTINUED

will fit in the over timing tooth in fuel injection pump
. 26
11.  Install plug (26) and new sealing washer (27). \

8. Reposition timing pin (25) in fuel injection pump (7). TIMING PIN
9. Remove plug (26), sealing washer (27) and timing pin HOLE
(25) from fuel injection pump (7). Discard sealing
washer. TIMING
i S o TOOTH
10. Reverse position of timing pin (25) so the slot in pin 97

25
1

409-1814

12.  Torque nut (15) to 66 1b-ft (89 Nm).

7 409-1812
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TM 10-3930-660-24-2

FUEL INJECTOR PUMP REPLACEMENT (165 HP) - CONTINUED 0225 00

INSTALLATION - CONTINUED

13.  Install new gasket (13), number 6 valve cover (12),
new O-ring (11) and screw (10). Torque screw to 18
Ib-ft (24 Nm).

409-1810

0225 00-9



TM 10-3930-660-24-2

FUEL INJECTOR PUMP REPLACEMENT (165 HP) - CONTINUED 0225 00

INSTALLATION - CONTINUED

14.

15.
16.

17.

18.

19.

20.
21.
22.
23.

24.

Install elbow (9) to fuel injection pump (7). Connect
hose (8) to elbow.

Install tee (4) to fuel injection pump (7).

Install adapter (6) to tee (4). Connect hose (5) to

adapter.

Install elbow (3) to tee (4). Connect hose (1) to elbow
and tighten hose (1) to elbow and tighten hose clamp 1
). 2

Install accelerator cable (WP 0049 00).

Install STE/ICE-R pulse tachometer and drive assem- 3
bly (WP 0089 00).

Connect high pressure fuel tubes (WP 0035 00).
Connect fuel supply tubes (WP 0039 00).
Connect fuel drain tubes (WP 0037 00).
Connect fuel shut-off solenoid (WP 0021 00).

409-4092

Operate equipment and check for leaks and proper operation (TM 10-3930-660-10).

END OF WORK PACKAGE

0225 00-10



TM 10-3930-660-24-2

FUEL SHUTOFF SOLENOID REPLACEMENT (152 HP) 0226 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool kit, general mechanic’s (Item 39/ WP 0324 00) Machine parked on level ground
Materials/Parts Engine off and cool (TM 10-3930-660-10)
Rag, wiping (Item 40[ WP 0323 00} Battery cables disconnected (WP 0107 00)
Lockwasher (7)
O-ring (5)
WARNING

+ DO NOT smoke or permit any open flame in area of vehicle while you are servicing diesel fuel system.
Be sure hose nozzle is grounded against filler tube during refueling to prevent static electricity. Failure
to follow this warning may cause injury to personnel, or equipment damage.

+ DO NOT perform fuel system checks, inspections or maintenance while smoking or near fire, flames or
sparks. Fuel may ignite, causing damage to vehicle and injury or death to personnel.

0226 00-1



TM 10-3930-660-24-2

FUEL SHUTOFF SOLENOID REPLACEMENT (152 HP) - CONTINUED 0226 00
REMOVAL
1. Clean fuel shut-off solenoid (1) and surrounding area

of pump to prevent entry of contaminants into valve.
2. Disconnect electrical wires (2) from shut-off solenoid

(.

= I_—] LC: 409-1071
3. Remove shut-off solenoid (1), using care not to drop
: 6 —

plunger (3) and spring (4). ®
4. Remove O-ring (5), nut (6), lockwasher (7) and spade 1 /% ——

terminal (8). Discard O-ring and lockwasher. / 1 o— 9

—————— 4 409-1072

NOTE
Discard entire shut-off solenoid assembly, which includes plunger and spring, if shut-off solenoid is defective.
INSTALLATION
1. Install new O-ring (5), spade terminal (8), new lockwasher (7) and nut (6) on shut-off solenoid (1).
2. Place plunger (3) and spring (4) in position in shut-off solenoid bore.

Install shut-off solenoid (1), making certain that plunger (3) and spring (4) remain properly assembled to solenoid (1)
during installation.

4. Connect electrical lead (2) to shut-off solenoid (1).
Connect battery cables (WP 0107 00).
6. Operate engine and check for proper operation and leaks (TM 10-3930-660-10).

END OF WORK PACKAGE

0226 00-2



TM 10-3930-660-24-2

FUEL SHUTOFF SOLENOID REPLACEMENT (165 HP) 0227 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool kit, general mechanic’s automotive (Item 39, Vehicle parked on level ground (TM 10-3930-660-
WP 0324 00) 10)
Materials/Parts Engine off and cool (TM 10-3930-660-10)
Locknut (6) Battery cables disconnected (WP 0107 00)
REMOVAL

NOTE

Cover of air cleaner, bracket of throttle cable and lever of fuel injection pump may be removed for easier
access to fuel shutoff solenoid.

1. Disconnect connector (1 or 2) of fuel shutoff solenoid (3 or 4) from connector (5) of engine wiring harness.
2. Remove locknut (6) and washer (7), if equipped, from threaded stud (8) of fuel injection pump (9). Discard locknut.
NOTE

*  Perform steps 3 and 4 if vehicle is equipped with original fuel shutoff solenoid which includes a sepa-
rate bracket.

+ If fuel shutoff solenoid is to be replaced by a new solenoid, DISCARD solenoid (3), two screws (10),
one of three screws (11) and bracket (12) when removed.

Remove two screws (10) and fuel shutoff solenoid (3) from bracket (12) and threaded stud (8).
4. Remove three screws (11) and bracket (12) from side of fuel injection pump (9).

7 409-4094

ORIGINAL DESIGN SOLENOID (WITH BRACKET)

0227 00-1



TM 10-3930-660-24-2

FUEL SHUTOFF SOLENOID REPLACEMENT (165 HP) - CONTINUED 0227 00

NOTE
Perform step 5 if vehicle is equipped with new fuel shutoff solenoid.

5. Remove two screws (11) and fuel shutoff solenoid (4) from side of fuel injection pump (9) and threaded stud (8).

409-4095

NEW DESIGN SOLENIOD (WITHOUT BRACKET)
INSTALLATION

NOTE
Perform steps 1, 4 and 5 to install new fuel shutoff solenoid to vehicle.

1. Install fuel shutoff solenoid (4) to side of fuel injection pump (9) and threaded stud (8) with two screws (11).

NOTE
Perform steps 2 and 3 to install original fuel shutoff solenoid, which includes a separate bracket.
Install bracket (12) to side of fuel injection pump (9) with three screws (11).
Install fuel shutoff solenoid (3) to bracket (12) and threaded stud (8) with two screws (10).
Install washer (7), if equipped, and new locknut (6) to threaded stud (8).

Connect connector (1 or 2) of fuel shutoff solenoid (3 or 4) to connector (5) of engine wiring harness.

Connect battery cables (WP 0107 00).

N R

Operate engine and check for proper operation (TM 10-3930-660-10).

END OF WORK PACKAGE
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TM 10-3930-660-24-2

FUEL/HYDRAULIC TANK MAINTENANCE 0228 00

THIS WORK PACKAGE COVERS

Removal, Disassembly, Cleaning, Inspection, Assembly, Installation

INITIAL SETUP
Tools and Special Tools Personnel Required
Tool kit, general mechanic’s (Item 39] WP 0324 00) Two
Shop equipment, automotive maintenance (Item 21,
WP 0324 00) References
Tlt, body and fender repair (Item 37, WP 0324 WP 0316 00
Lifting device, 500 Ib capacity WP 0317 00
Materials/Parts T™ 10-3930-660-10
Cap and plug set (Item 8] WP 0323 00) TM 9-237
Tag, marker (Item 57| WP 0323 00)
Equipment Condition

Materials/Parts - Continued

Gasket (21, 28, 32 and 37) Battery cables disconnected (WP 0107 00)

Lockwasher (13, 17, 19, 26 and 35) Fuel and hydraulic tanks drained (WP 0032 00)
REMOVAL
1. Remove nut (1). Disconnect electrical lead (2) from fuel level sender.
2. Disconnect two fuel lines (3 and 4) and six hydraulic lines (5 thru 10). Tag each line as it is disconnected to ensure

proper connections and plug and cap all openings.

1

409-1086
409-1085
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TM 10-3930-660-24-2

FUEL/HYDRAULIC TANK MAINTENANCE - CONTINUED 0228 00

REMOVAL - CONTINUED

3. Loosen two nuts (11). 121314
4, Remove two nuts (12), lockwashers (13) and cap- @ "n

screws (14) attaching tank assembly (45) to support

bar (15). Discard lockwashers.
—

409-1094

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

5. With assistance, connect a hoist or other suitable lift-
ing device to lifting eye (A) on top of tank assembly
(45).

6. Take up slack in lifting device and then remove four

nuts (16) and lockwashers (17). Discard lockwashers.

7. Lift tank assembly (45) away from vehicle frame.

16,17

V\
409-1088
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TM 10-3930-660-24-2

FUEL/HYDRAULIC TANK MAINTENANCE - CONTINUED 0228 00
DISASSEMBLY
1. Remove five screws (18) and lockwashers (19). Dis-
card lockwashers.
2. Remove fuel sender unit (20) and gasket (21). Discard
gasket.
3. Remove filler cap (22).
4, Remove three screws (23) and strainer (24).
5 Remove six nuts (25) and lockwashers (26). Discard 25
lockwashers.
6. Remove filler neck (27) and gasket (28). Discard gas- 26
ket.
409-1089
7. Remove six screws (29).
8. Remove filler cap/breather (30).
9.  If required, remove filler neck (31), two gaskets (32)
and strainer (33). Discard gaskets.
10. Remove 14 nuts (34), lockwashers (35), cover (36)

and gasket (37). Discard gasket and lockwasher.

0228 00-3
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TM 10-3930-660-24-2

FUEL/HYDRAULIC TANK MAINTENANCE - CONTINUED 0228 00

DISASSEMBLY - CONTINUED

11. Remove strainers (38 and 39), nipples (38 and 41),
drain plugs (42 and 43) and two sight gauges (44)
from tank assembly (45) as required for replacement.

43

42 _.———-""9 409-1091

CLEANING
See Cleaning instructions|(WP 0316 00).
INSPECTION

1. Inspect exterior surfaces, hardware and threaded fittings for corrosion or damag¢ (WP 0317 00). Repair breaks in tank
walls, if possible by welding (TM 9-237).

2. Inspect fuel and hydraulic oil strainers for damage or signs of clogging. Replace strainers as required.

0228 00-4



TM 10-3930-660-24-2

FUEL/HYDRAULIC TANK MAINTENANCE - CONTINUED 0228 00
ASSEMBLY
1. Install new gasket (37) and new lockwashers (35).
2. Tighten fourteen nuts (34) in even increments to pre-
vent distortion of cover (36).
3. If items (31 thru 33) were removed, install new gas-
kets (32).
4. Attach chain of filler cap/breather using one screw
(29).

409-1090

5. Install new gasket (28) and tighten six nuts (25) in
even increments.

6. Install new gasket (21) and fuel level sender (20).
Secure with five screws (18) and new lockwashers

(19).

409-1089
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TM 10-3930-660-24-2

FUEL/HYDRAULIC TANK MAINTENANCE - CONTINUED 0228 00

INSTALLATION

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

1. With assistance, lift tank assembly into place on vehi-
cle and engage mounting studs.

2. Install four new lockwashers (17) and nuts (16).

3. Remove lifting device.
409-1085
4. Install two capscrews (12), nuts (14) and new lock-
washers (13) to secure tank to support bar (15). @ 12,1314
Tighten capscrews (11).

409-1094

5. Connect fuel lines (3 and 4), hydraulic lines (5 thru

10) and electrical wire (2). Tighten nut (1) to secure
electrical wire (2).

409-1086
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TM 10-3930-660-24-2

FUEL/HYDRAULIC TANK MAINTENANCE - CONTINUED 0228 00

INSTALLATION - CONTINUED

6. Fill fuel and hydraulic tank (WP 0032 00).
7. Connect battery cables (WP 0107 00).
8. Operate vehicle and check for proper operation and leaks (TM 10-3930-660-10).

END OF WORK PACKAGE

0228 00-7/(-8 Blank)






TM 10-3930-660-24-2

BOOM ELECTRICAL BOX ASSEMBLY MAINTENANCE 0229 00

THIS WORK PACKAGE COVERS

Disassembly, Cleaning, Inspection, Assembly

INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 39 WP 0324 00) WP 0316 00
Materials/Parts
Strap, tie down (Item 56/ WP 0323 00) Equipment Condition
Tag, marker (Item 57{ WP 0323 00) Vehicle parked on level ground and forks lowered

Grommet (14 and 15) to ground (TM 10-3930-660-10)

Lockwasher (5, 17 and 20) Battery cables disconnected (WP 0107 00)

0229 00-1



TM 10-3930-660-24-2

BOOM ELECTRICAL BOX ASSEMBLY MAINTENANCE - CONTINUED 0229 00
DISASSEMBLY
1. Remove four screws (not shown) and enclosure cover
2.  Tag and disconnect four wires connected circuit board /
(2) and terminal strip (3).
@) O
G 3
I )
o °
° °
18
409-1117
3. Remove four screws (4) and four lockwashers (5)
from connector (6). Connector is part of circuit board
(2). Discard lockwashers.
1
4. Remove four nuts (7) and four screws (8) to remove
circuit board (2).
5. Cut cable ties (12) from cable to be removed. 10 =\ 15 15
10
6. Remove cables (9 thru 11) as necessary for replace- 13 JAN
.
ment. 6& T 12 ®
7.  Tag and disconnect cable wires from terminal strip \ g @
(13). 18
8. Push grommets (14 and 15) to outside of enclosure, p
using care not to damage grommet. 45 o i
9. Remove and discard grommets (14 and 15) from cable 7
(9 thru 11).
192027 /12 /]2 T
10. Remove screw (16) and lockwasher (17) and discon- 16.17
nect wire assembly (18) from lower terminal strip (13) ' 15 —39
and from terminal strip (3). Discard lockwasher.
11. Remove eight screws (22), nuts (19) and lockwashers
(20) to remove terminal strips (13). Discard lockwash-
ers. 409-1118
12.  Remove two jumper terminals (21).

0229 00-2



TM 10-3930-660-24-2

BOOM ELECTRICAL BOX ASSEMBLY MAINTENANCE - CONTINUED 0229 00

CLEANING
See Cleaning instructions[(WP 0316 00).

INSPECTION

1. Visually inspect cables (9 thru 11) for damage or other defects.

2. Inspect grommets (14 and 15) for tears, deterioration or other condition which may allow moisture or dirt into enclosure.
Replace defective grommets.

3. Using an ohmmeter, check continuity of individual wires in cables (9 thru 11), between connector pins and terminal
lugs. Replace complete cable if open wires are detected.

ASSEMBLY

1. Connect jumper terminals (21) to proper terminals on lower terminal strip (13).
Install terminal strips (13). Secure with eight screws (18), nuts (19) and new lockwashers (20).

3. Connect wire assembly (18) to lower terminal strips (13) and terminal strip (3), and install screw (16) and new lock-
washer (17).

4. Install new grommets (14 and 15) on cables (9 thru 11).

5. Carefully push cable through entrance in enclosure and work new grommets (14 and 15) into place in cable entrance.

6. Connect cable wires to proper terminals on terminal strip (13).

7. Install new cable ties (12), as necessary.

8. Secure circuit board (2) to enclosure cover (1), using four screws (8) and nuts (7).

9. Install connector (6), using four screws (4) and new lockwashers (5).

10.  Connect four wires to terminal strip (3) on circuit board (2). Observe tags placed during board removal.

11.  Install enclosure cover (1) using four screws (not shown).

12.  Connect battery cables (WP 0107 00).

13.  Operate boom and check for proper operation (TM 10-3930-660-10).

END OF WORK PACKAGE

0229 00-3/(-4 Blank)






TM 10-3930-660-24-2

BATTERY BOXES MAINTENANCE 0230 00

THIS WORK PACKAGE COVERS

Disassembly, Cleaning, Inspection, Assembly

INITIAL SETUP

Tools and Special Tools Equipment Condition
Tool kit, general mechanic’s (Item 39] WP 0324 00) Battery box removed (WP 0108 00)

References

WP 0316 00

DISASSEMBLY
1. Remove two screws (1), two nuts (2) and two latch
anchors (3).

2. Remove two screws (4), two nuts (5) and two latch
brackets (6). Remove cover (7).

3. Remove three nuts (8), three flatwashers (9), three
screws (10) and hold-down (11).

4. Remove two nuts (13), two screws (14) and two latch
hooks (15).
5. If necessary, remove grommet (12).
409-1120
CLEANING

See Cleaning instructions|(WP 0316 00).

0230 00-1



TM 10-3930-660-24-2

BATTERY BOXES MAINTENANCE - CONTINUED 0230 00

INSPECTION

1. Check cover (7) and box (16) for damage or excessive corrosion. Straighten minor dents. If damage is severe, replace
part.

2. Inspect latch parts (3, 6 and 15) for cracks or distortion which may prevent proper latching. Replace parts as necessary.

3. Inspect grommet (12) for tears or deterioration. Replace if necessary.

ASSEMBLY

1. If removed, install grommet (12).

1
2. Install two latch hooks (15), two screws (14) and two 5 \
nuts (13). \

<

3. Install hold-down (11), three screws (10), three flat-
washers (9) and three nuts (8).

4. Install cover (7). 3 2\ 6

Install two latch brackets (6), two screws (4) and two A e

nuts (5). 4 < X 2 12

A\
6. Install two latch anchors (3), two screws (1) and two \ -~ \ 8/3
L.
nuts (2). / g
"

409-1120

7. Install battery box (WP 0108 00).

END OF WORK PACKAGE

0230 00-2



TM 10-3930-660-24-2

CAB WIRING HARNESS MAINTENANCE 0231 00

THIS WORK PACKAGE COVERS

Removal, Test and Inspection, Installation

INITIAL SETUP
Tools and Special Tools Materials/Parts
Tool kit, general mechanic’s (Item 39/ WP 0324 00) Tag, marker (Item 57, WP 0323 00)
Shop equipment, automotive maintenance (Item 21, Lockwasher (12, 13, 15 and 18)
WP 0324 00) Equipment Condition
Battery cables disconnected (WP 0107 00)
REMOVAL
NOTE
Tag all electrical leads as removed for use during installation.
1. Unplug forty-four female connectors (2) from male connectors (1).
2. Disconnect wires from six lamp holders (3).
FRONT BOOM
FLOODLIGHT FLOODLIGHT
REAR
HI WATER LO OIL LO TRANS.
TEMP.  PRESSURE OILPRESs,  FLOODLIGHT 4
3 3 J’M
FORK LEVELER 9 R0
AUTO LEVEL ON 4 SWITCH 88 0‘[?['
\ 2
I =
WATER
BACKUP SWITCH LAMP OIL PRESS..
1 2 f . /)
4 C{E,}____? ~
D D rrrr 4 g OIS YIS SN
FRONT —<D— 1 / ///
WIPER "73?_— ? Vs
SWITCH 1 9 HOUR HORN /] 28 ¥
WASHER /%___ METER SWITCH & "/'
SWITCH 4 TURN SIGNALS VOLTMETER| FUEL Y% ;
REAR <D 2 %
WIPER ‘43%—— 9 — 2 : 7 7
SWITCH " ; 7 9
[\ —P999 199 N5 LR 5/ /]
] LA HEH 2 / /
12 2 l % 4
ﬂq?; 1 oes % %
IGNITION S U %3
SWITCH §  STEERSELECT  @fi® ?
SWITCH %
, 2
= ]
CONNECT TO <
BLACKOUT
LIGHT SWITCH 409-1121
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TM 10-3930-660-24-2

CAB WIRING HARNESS MAINTENANCE - CONTINUED 0231 00

REMOVAL - CONTINUED

3. Disconnect eighteen connectors (4), twenty-seven connectors (5), connector (6), six connectors (7), thirty-four connec-
tors (8) and eleven connectors (9) from devices indicated.
4, Disconnect two connectors (10) from steer select valve.

Remove fourteen nuts (11), ten lockwashers (12), six lockwashers (13), nut (14), lockwasher (15), five flatwashers (16),
twelve clamps (17) and four lockwashers (18). Discard lockwashers.

FRONT WIPER
MOTOR

STUDS GND. HORN

L.H. ADJUSTABLE 3\@ N ¥ K

LIGHT ﬁﬂﬁ

AUTO. | | TURN SIGNALS

| LEVEL HORN
"Ogd HEATER FAN
22 ZZ 72T P 2

/)
\ FLASHER STEER FLG.

SELECT LT BACK-UP
&D;\ 26 2 \é“ L MAIN & ALARM
ﬂ,17 1P / 858688 b— s
CB7
a 12 8 X K KX CB12
B ; CBS  CB4 CBG ko
0. LTS.
STUD GND- sgnv.ﬁs. BLACKOUT
PANELLTS. g g &4 Laad & RELAY
EMERG.
STEER \ \/ \
RELAY 8 9 8

409-1122
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TM 10-3930-660-24-2

CAB WIRING HARNESS MAINTENANCE - CONTINUED 0231 00

REMOVAL - CONTINUED

6.

7
8.
9

Remove cable clamps (19 thru 21) and disconnect connectors (22 thru 25).

Carefully push out two grommets (26) and grommet (27) from front harness section (28).

Remove front harness section (28).

Disconnect seven terminals (29) from devices indicated. Remove rear wire harness section (30) and grommet (27).

Y =" LS

COLD
| START
FUEL .
SWITCH 2\\& 2

HEATER
SWITCH
28

0770700000000 000

29

—

WASHER
BOTTLE 97 /

HEATER
STUD

Hk

__,— 15

_ / g
i BRAKE PEDAL BRAKE PRESSURE
] SWITCH

=
STEER SELECT
VALVE

16 ><§—>< 409-1123
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TM 10-3930-660-24-2

CAB WIRING HARNESS MAINTENANCE - CONTINUED 0231 00
TEST AND INSPECTION

1. Check continuity of individual wires suspected of being open using an ohmmeter. Identify wire ends by the markers.

2. Check connectors (22 and 23) for loose or broken pins.

3. Check grommets (26 and 27) for tears or deterioration.

4. Check terminals and single connectors for poor joints with wire, or other defects.

INSTALLATION

S Uk wbd

~

9.

10.

11.

NOTE

Connect all electrical leads as tagged during removal.

Secure rear wire harness section (30) with eight cable clamps (17), six nuts (11), six new lockwashers (12), four new
lockwashers (13) and two flatwashers (16). Install grommet (27).

Insert R.H. adjustable light wire terminal (29) through cab wall. Connect terminal (29) to R.H. adjustable light.
Connect remaining six terminals (29) to devices indicated.

Connect connectors (22 thru 25) to original locations. Install cable clamps (19 thru 21).

Install two grommets (26) and grommet (27) to front harness section (28).

Connect eleven connector (9), thirty-four connectors (8), six connectors (7), connectors (6), twenty-seven connectors (5)
and eighteen connectors (4) to devices indicated.

Secure leads to heater stud with flatwasher (16) and nut (14).

Secure leads to two ground studs under instrument panel with nuts (11), new lockwashers (13), flatwashers (16) and new
lockwashers (18).

Connect forty-four female connectors (2) to male connectors (1).

Insert L.H. adjustable light connector (2) through hole in cab wall and plug into L.H. adjustable light. Install grommet
(26) and four cable clamps (17).

Connect battery cables (WP 0107 00).

END OF WORK PACKAGE

0231 00-4



TM 10-3930-660-24-2

MAIN WIRING HARNESS REPLACEMENT

0232 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP

Tools and Special Tools

Tool kit, general mechanic’s (Item 39 WP 0324 00)

Materials/Parts

Tag, marker (Item 57| WP 0323 00)
Lockwasher (13 and 17)

Equipment Condition

Battery cables disconnected (WP 0107 00)

0232 00-1



TM 10-3930-660-24-2

MAIN WIRING HARNESS REPLACEMENT - CONTINUED 0232 00
REMOVAL
NOTE
Tag all electrical connections before removing for use during installation.
1. Unplug 25 male connectors (1), three spade terminals (2) and female receptacle (3) from devices indicated.
2. Disconnect four terminal rings (4), two terminal rings (5), eight terminal rings (6), terminal ring (7), twelve terminal
rings (8), terminal ring (9), terminal ring (10), terminal ring (24) and terminal ring (11) from devices indicated.
3. To disconnect ground terminal rings (6 and 7), remove five nuts (12), five lockwashers (13) and five flatwashers (14).

Discard lockwashers.
Remove four capscrews (15), nuts (16), lockwashers (17) and cable clamps (18). Discard lockwashers.
5. Carefully push out four grommets (19).

0232 00-2



TM 10-3930-660-24-2

MAIN WIRING HARNESS REPLACEMENT - CONTINUED 0232 00

REMOVAL

n

3
RESISTOR
\z
ERAME ﬂ MODULE
2
15 7
Z
2
BATTERY ;
1 2
s
/
' DIAGNOSTIC
/ é ] CONNECTOR
BATTERY 1 U
CURRENT 1 U
SHUNT 4 AT, WSS IIL IS 00w TITTTTT T
7
18 4 '
9 2
% 1 )
/1 STARTER SOLENOID Ve TACH-
2—§ | ‘ OMETER
BATTERY P FUEL FUEL
E A\;\j’\w FILTER \ SOLENOID \
4 ALTERNATOR B =
TR
14 oo— /

%
N
o

b 1 7
FRAME
2 PLACES

409-4096
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TM 10-3930-660-24-2

MAIN WIRING HARNESS REPLACEMENT - CONTINUED 0232 00

REMOVAL - CONTINUED

6. Disconnect connectors (20 thru 22).

7. Remove main wiring harness (23).

INSTALLATION

1. Secure main wire harness (23) with four cable clamps (18), four new lockwashers (17), four nuts (16) and four cap-

screws (15).

2. Insert wire harness branches through holes in frame and install four grommets (19).
3. Connect connectors (20 thru 22) to original locations.
FENDER LIGHTS
LEFT FRONT
BLK. OUT

3 HEADLIGHT

15,16,17,18

: EMERGENCY
HIGH STEER. PWR.

SIG. LIGHT

; BLACK OUT
‘ P ¢ 8 MARKER
/ 8 EMERGENCY VEHICLE
This. STEERING MOTOR GNDS 6

TEMP.
GAGE ’
8 [1;

NEUT.
\/ SAFETY SW.
8

/
SIS IV T T TOO T TURN
1) /

FUEL TANK
©  SENDER

SVC HEAD LIGHT

FENDER LIGHTS
RIGHT FRONT 409-1125
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TM 10-3930-660-24-2

MAIN WIRING HARNESS REPLACEMENT - CONTINUED 0232 00
INSTALLATION - CONTINUED
4, Connect ground terminal rings (6 and 7), install five nuts (12), five new lockwashers (13) and five flatwashers (14).
5. Connect four terminal rings (4), two terminal rings (5), eight terminal rings (6), terminal ring (7), twelve terminal rings
(8), terminal ring (9), terminal ring (10), terminal ring (11) and terminal ring (24) to devices indicated.
6. Plug in 25 male connectors (1), three spade terminals (2) and female receptacle (3) to devices indicated.
Connect battery cables (WP 0107 00).
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TURN LEFT REAR
1 9 SIG. LT.
/\ RT. REAR
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Py BACK-UP 18
/  ALARM
LEFT REAR
& = FLD.LT. 15,16,17,18
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s s I II ) A
GND TO N - : N 7 VEHICLE GND.
FRAME START RELAY y
I / 9 10 HIGH :
TEMP \ S~
6 STARTER 1
WATER MOTOR LT. 2 START
TEMP VEHICLE
SENDER i GND.
LLLLLLLL
LOW
OIL
PRESS. VEHRICLE
1 LT.
B OO g
——_ —— 15161718
14 —— s
1
BLACK
ouT
MARKER ~
TYPICAL GROUND TURN §IG. — 7
LT. 4" FENDER LIGHTS
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409-1124

END OF WORK PACKAGE
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TM 10-3930-660-24-2

BOOM ELECTRICAL CABLE REPLACEMENT 0233 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 39] WP 0324 00) WP 0107 00
WP 0111 00
Materials/Parts
Personnel Required
Strap, tie down (Item 56/ WP 0323 00) Two
Tag, marker (Item 57{ WP 0323 00) Equipment Condition
Tape, electrical (Item 58] WP 0323 00) Machine parked on level ground (TM 10-3930-660-
10
Lockwasher (16, 23, 27 and 31) ) )
Load backrest removed from MLRS attachment, if
Rope, 25 ft stored (TM 10-3930-660-10)

REMOVAL

NOTE

+ If an individual wire in a wiring harness is broken, it is not necessary to discard entire wiring harness.
Refer to Repair in WP 0111 00.

+  Tag all electrical connections before removing for use during installation.
1. Start engine (TM 10-3930-660-10). Raise forks approximately one foot off ground. Stop engine (TM 10-3930-660-10).
2. Disconnect battery cables (WP 0107 00).

3. Loosen four screws (1) and separate cover (2) from
boom electrical box (3).

4. Disconnect four electrical leads (5) at terminal strip
(7) of circuit board (4).

5. Loosen four screws (8) on terminal strip (7) and

remove leads (5).

409-421
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TM 10-3930-660-24-2

BOOM ELECTRICAL CABLE REPLACEMENT - CONTINUED

0233 00

REMOVAL - CONTINUED

6. Disconnect electrical lead (9) on terminal strip (10) by
loosening screw (11).

7. To remove boom electrical cable (12), cut two tie
straps (13) where cable (12) enters electrical box (3).
Discard tie straps.

8. Carefully pull cable (12) from electrical box (3).

9. Remove nut (15), lockwasher (16) and flatwasher (17)
securing clamp (18) and cable (12) to MLRS attach-
ment. Discard lockwasher.

10. Loosen two jamnuts (19) and two capscrews (20) at
hose tensioner (21) to release tension on boom electri-
cal cable (12).

<12

9,101,

R 13
/ = 1\
@

A\ _l,:;i/’ﬁ: Y
)% A ,’%,37 iy

\

409-423
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TM 10-3930-660-24-2

BOOM ELECTRICAL CABLE REPLACEMENT - CONTINUED 0233 00

REMOVAL - CONTINUED

11. Remove two capscrews (22), two lockwashers (23)
and one cover plate (24) at each set of clamp halves
(25). Discard lockwashers.

12.  Remove clamp halves (25) from electrical cable (12).

409-425

13.  Remove four capscrews (26), four lockwashers (27)
and cover (28) from rear of outer boom. Discard lock-
washers.

409-426

14.  Unplug boom electrical cable (12) at connector (29).

15. Remove two capscrews (30), lockwashers (31), cable
guide bracket (32) and clamp halves (33) from boom
electrical cable (12). Discard lockwashers.

16. Remove tie strap (34) from end of sleeve (35) inside 29
boom.

17.  Tie a rope of sufficient length to end of boom electri-
cal cable (12) at front of boom.

18.  Wrap one end of rope around cable (12) several times
and secure with knot.

s
- _,d)

19. Cover knot area with electrical tape to prevent knot
from snagging inside of boom.

%@;
\]
»""9'\\

®

409-428
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TM 10-3930-660-24-2

BOOM ELECTRICAL CABLE REPLACEMENT - CONTINUED

0233 00

REMOVAL - CONTINUED

20. Tie other end of rope to MLRS attachment to prevent rope from being pulled entirely through boom during cable

removal.
21. Remove electrical cable (12) from inside boom.

22.  Carefully pull cable (12) at rear of boom until rope
appears.

23.  Carefully pull cable (12) through access hole at hose
tensioner (21) until rope appears.

24. Untie rope end from cable (12) and tie rope end to
hose tensioner assembly (21).

INSTALLATION

1. Untie rope end from hose tensioner (21) and tie rope
end to electrical cable (12). Cover knot area with elec-
trical tape to prevent knot from snagging side boom.

7 = A

_
\\\“-’ﬂ‘ |
e € .
PR

~—L——— S—
” ACCESS HOLE
\ 409-1732A

409-430

2. Have an assistant feed cable (12) through access hole at hose tensioner (21). Pull rope from rear of boom until cable

appears.

0233 00-4



TM 10-3930-660-24-2

BOOM ELECTRICAL CABLE REPLACEMENT - CONTINUED 0233 00

INSTALLATION - CONTINUED

NOTE

*  Guide cable over pulley at rear of boom before pulling cable tight in step 3. Be sure cable is properly
positioned in sheave of pulley.

*  Be sure cable is positioned through sleeve inside boom during step 3.

3. Have an assistant feed cable (12) through hole at rear of boom. Carefully pull rope at front of boom until cable (12)
appears.

4. Untie rope at front of boom from cable (12) and
MLRS attachment.

5. Secure clamp (18) and cable (12) to underside of
MLRS attachment with flatwasher (17), new lock-
washer (16) and nut (15).

409-423

6.  Carefully pull cable through grommet (14) and into 91011 L. 12
electrical box (3). WAL/ /. Q‘ 13

7. Secure electrical cable (12) to electrical box (3) with
two new tie straps (13).

8. Connect boom cable leads (9) to boom electrical box
(3), as tagged.

9. Place electrical leads (9), as tagged, on terminal strips
(10) inside electrical box (3).

10. Tighten screws (11) on terminal strips (10) to secure
leads (9).

0233 00-5



TM 10-3930-660-24-2

BOOM ELECTRICAL CABLE REPLACEMENT - CONTINUED

0233 00

INSTALLATION - CONTINUED

11.

12.

13.

14.
15.

16.
17.

18.

Connect four electrical leads (5) at autoleveler circuit
board (4) as tagged.
Install cover (2) to electrical box (3) with four screws

(1).

409-421A

NOTE

Install clamp assembly closest to hose tensioner first.

Have assistant pull boom cable snug, but not tight,
from rear of hose tensioner (21).

Have assistant continue to hold cable (12) snug.

Secure cable (12) to underside of outer boom with
cable clamp halves (25), cover plates (24), new lock-
washers (23) and capscrews (22).

Adjust tension of cable (12) at tensioner (21).

Adjust two capscrews (19) until length of compressed
spring (36) is 2 1/4 - 2 1/2 in. (57.15-63.5 mm) long.

Tighten two jamnuts (19) after adjusting two cap-
screws (20).

24 B\ 22 409-425

N

N== A=
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BOOM ELECTRICAL CABLE REPLACEMENT - CONTINUED 0233 00

INSTALLATION - CONTINUED

19. Install new tie strap (34) to end of sleeve (35) inside
boom.

20. Install clamp halves (33), cable guide bracket (32),
two new lockwashers (31) and two capscrews (30) to
secure cable (12) to boom.

21. Plug boom electrical cable (12) into connector (29).

22.  Check for proper installation of boom electrical cable

(12).
23.  Connect batteries (WP 0107 00).
24.  Start engine.

25. Test all boom and attachment functions to ensure
proper cable installation.

409-428

26.  Check that cable and hoses track properly in the boom.
27. Check boom hose and cable tension and adjust, if necessary.

28. Position cover (28) on rear of outer boom and secure
with four new lockwashers (27) and four capscrews
(26).

409-426

29. Install load backrest to MLRS attachment, if removed (TM 10-3930-660-10).
30. Operate boom and check for proper operation (TM 10-3930-660-10).

END OF WORK PACKAGE
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TM 10-3930-660-24-2

STE/ICE-R WIRING HARNESS MAINTENANCE 0234 00

THIS WORK PACKAGE COVERS

Removal, Testing and Inspection, Installation

INITIAL SETUP
Tools and Special Tools Materials/Parts - Continued
Tool kit, general mechanic’s (Item 39/ WP 0324 00) Lockwasher (5, 9 and 14)
Materials/Parts Equipment Condition
Strap, tiedown (Item 56/ WP 0323 00) Battery cables disconnected (WP 0107 00)
Tag, marker (Item 57{ WP 0323 00) STE/ICE-R resistor removed (WP 0086 00)

0234 00-1



TM 10-3930-660-24-2

STE/ICE-R WIRING HARNESS MAINTENANCE - CONTINUED 0234 00

REMOVAL

NOTE

Tag all electrical leads before removing to ensure correct installation.

[

Remove cover (1) from diagnostic connector (2) of STE/ICE-R wiring harness (3).

Remove four nuts (4), lockwashers (5), washers (6), screws (7), chain of cover (1) and diagnostic connector (2).
Remove four nuts (8), lockwashers (9), screws (10) and STE /ICE-R resistor connector (11). Discard lockwashers.
Disconnect ring terminal (12).

Remove nut (13), lockwasher (14), one ring terminal (15) and washer (16). Discard lockwasher.

Disconnect two additional ring terminals (15).

Disconnect three ring terminals (17).

Disconnect two ring terminals (18).

© ® N kWD

Disconnect ring terminals (19, 20 and 21).

H
e

Disconnect connectors (22, 23, 24 and 25).
11.  Remove 12 tiedown straps that secure STE/ICE-R wiring harness (3) and remove harness.
TESTING AND INSPECTION

1. Using an ohmmeter, check continuity of individual wires suspected of being open. Identify wire ends by the markers.

2. Check connectors (2, 11, 22, 23, 24 and 25) for loose or broken pins.

3. Check ring terminals for poor joints with wire and other defects.
INSTALLATION
1. Position STE/ICE-R wiring harness (3) and connect connectors (22, 23, 24 and 25).

Connect ring terminals (19, 20 and 21).

Connect two ring terminals (18).

Connect three ring terminals (17).

Connect two ring terminals (15).

Install additional ring terminal (15) with washer (16), new lockwasher (14) and nut (13).
Connect ring terminal (12).

Install STE/ICE-R resistor connector (11) with four screws (10), new lockwashers (9) and nuts (8).

© ®» N kWD

Install diagnostic connector (2) and chain of cover (1) with four screws (7), washers (6), new lockwashers (5) and four
nuts (4).

10. Install cover (1) to diagnostic connector (2).

11.  Secure STE/ICE-R wiring harness (3) with 12 tiedown straps.
12.  Install STE/ICE-R resistor (WP 0086 00).

13.  Connect battery cables (WP 0107 00).

0234 00-2
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STE/ICE-R WIRING HARNESS MAINTENANCE - CONTINUED 0234 00

INSTALLATION - CONTINUED
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g 24
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END OF WORK PACKAGE
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TM 10-3930-660-24-2

ELECTRIC JOYSTICK MAINTENANCE 0235 00

THIS WORK PACKAGE COVERS

Removal of Microswitches, Removal of Handle Pushbutton Switch, Inspection, Installation of Handle Pushbutton Switch,
Installation of Microswitches, Testing and Adjustment of Joystick “Threshold” and “Max Out” Settings

INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 39 T™M 10-3930-660-10
Shop equipment, automotive maintenance (Item 21, Equipment Condition
| WP 0324 00) Electric joystick removed (WP 0078 00)
Materials/Parts
Bowed washer (12)

REMOVAL OF MICROSWITCHES

1. Disconnect plug from microswitch (1).
2. Remove two screws (5), microswitch (1) and two
spacers (6).

3. Repeat steps 1 and 2 for microswitches (2, 3 and 4).

409-1126
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TM 10-3930-660-24-2

ELECTRIC JOYSTICK MAINTENANCE - CONTINUED

0235 00

REMOVAL OF HANDLE PUSHBUTTON SWITCH

1.
2.

3.

7.
8.
9.

Pull off boot (8) from handle sections (7).

Remove two screws (9) and two nuts (10) at top of handle sections (7).

Remove two screws (11), two bowed washers (12) and
two nuts (13) at bottom of handle sections (7). Discard
bowed washers.

Separate handle sections (7) and remove them from
shaft coupling (14).

Remove actuating button (15).

Remove pushbutton switch (16), nut (17) and flange
(18) as a unit from handle sections (7).

Z

WARNING

+ Eye protection must be worn when perform-
ing maintenance where components or parti-
cles could fly out during procedure. Failure
to take precautions could cause injury to per-
sonnel.

* Some components are under spring tension.
Wear eye protection and use caution when
disassembling them, to avoid injury.

Carefully unsolder all leads from pushbutton switch (16).
Remove nut (17) and flange (18) from pushbutton switch (16).

Remove cover (19) from pushbutton switch (16).

INSPECTION

1.
2.

Check for loose or disconnected plugs at switches (1 thru 4).

Check all switches for loose mounting hardware or visible damage.

INSTALLATION OF HANDLE PUSHBUTTON SWITCH

1.
2.

Assemble parts (17 thru 19) and solder four leads to pushbutton switch (16).
Install cover (19) to pushbutton switch.
Install flange (18) and nut (17) to pushbutton switch (16).

NOTE

Pin numbers are printed on body of pushbutton switch.

Solder green electrical lead of joystick to pin 1 of pushbutton switch (16).
Solder yellow electrical lead of joystick to pin 2 of pushbutton switch (16).
Solder green jumper lead to pin 1 and pin 3 of pushbutton switch (16).

0235 00-2
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TM 10-3930-660-24-2

ELECTRIC JOYSTICK MAINTENANCE - CONTINUED 0235 00

INSTALLATION OF HANDLE PUSHBUTTON SWITCH - CONTINUED

7.

10.

11.
12.

13.

14.

Solder red electrical lead of joystick to pin 4 of pushbutton switch (16).

NOTE

Align handle section on shaft coupling so
that coupling set screw is facing center of
handle section.

Place one handle section (7) on shaft coupling (14).

NOTE

Place switch flange in lowest slot with flat
surface of flange facing center of handle
section.

Install pushbutton switch (16), flange (18) and nut
(17) as a unit to handle section (7).

Install actuating button (15) with smaller diameter of
button extending through top of handle section (7).

Place other handle section (7) on shaft coupling (14).

Install two screws (11), two new bowed washers (12)
and two nuts (13) at bottom of handle sections (7).

Install two screws (9) and two nuts (10) at top of han-

dle sections (7).
409-1126

Place boot (8) on handle sections (7).

INSTALLATION OF MICROSWITCHES

NOTE

*  Plug with red and black leads from upper circuit board connects to microswitch.
*  Plug with white, blue and yellow leads from upper circuit board connects to microswitch.
*  Plug with red and black leads from lower circuit board connects to microswitch.
*  Plug with white, blue and yellow leads from upper circuit board connects to microswitch.
Secure microswitch (1) and two spacers (6) with two screws (5).
Connect plug to microswitch (1).

Repeat steps 1 and 2 for microswitches (2 thru 4).

0235 00-3



TM 10-3930-660-24-2

ELECTRIC JOYSTICK MAINTENANCE - CONTINUED 0235 00

TESTING AND ADJUSTING OF JOYSTICK “THRESHOLD” AND “MAX OUT” SETTINGS

1.

x® N ok

Install electric joystick (WP 0078 00).

-, [ ]

—a WARNING

Take necessary precautions to ensure ade-
quate personal safety while testing electri-
cal leads when electrical power is
connected. Failure to do so can result in
injury or death.

Remove four capscrews (23) and plate (24).

Measure current flow to upper circuit board (21). If
necessary, adjust threshold and max out controls.

409-1129

Loosen screw (25) at terminal A of upper circuit board (21) and disconnect electrical lead no. 53.
Connect positive (+) lead of suitable ammeter to terminal A of upper circuit board (21).

Connect negative (-) lead of ammeter to disconnected electrical lead no. 53.

Turn starter switch to the RUN position but do not start the engine (TM 10-3930-660-10).

Slowly move joystick handle (7) to the left until indicator light (26) just comes on. Ammeter reading should be between
300 and 340 mA.
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TM 10-3930-660-24-2

ELECTRIC JOYSTICK MAINTENANCE - CONTINUED 0235 00

TESTING AND ADJUSTMENT OF JOYSTICK “THRESHOLD” AND “MAX OUT” SETTINGS - CONTINUED

9.

10.

11.

12.
13.
14.
15.
16.
17.
18.

19.

20.

21.

NOTE

During step 9, turn threshold control counterclockwise to lower ammeter reading and clockwise to raise
ammeter reading.

If reading in step 8 was not within limits of 300 to 340
mA, adjust threshold control (27) and repeat step 8
until ammeter reads approximately 320 mA.

26

409-1132

Move joystick handle (7) fully to the left and observe ammeter reading. Reading should be between 600 and 640 mA.

NOTE

During step 11, turn max out control counterclockwise to lower ammeter reading and clockwise to raise
ammeter reading.

If reading in step 10 was not within limits of 600 to 640 mA, adjust max out control (28) and repeat step 10 until amme-
ter reads approximately 620 mA.

Turn starter switch off (TM 10-3930-660-10).

Disconnect leads of ammeter. Secure electrical lead no. 53 to terminal A of top circuit board (21) with screw (25).
Loosen screw (29) at terminal B of top circuit board (21) and disconnect electrical lead no. 54.

Connect positive (+) lead of suitable ammeter to terminal B to top circuit board (21).

Connect negative (-) lead of ammeter to disconnected electrical lead no. 54.

Turn starter switch to the RUN position but do not start the engine (TM 10-3930-660-10).

Slowly move joystick handle (7) to the right until indicator light (30) just comes on. Ammeter reading should be
between 300 and 340 mA.

NOTE

During step 19, turn threshold control counterclockwise to lower ammeter reading and clockwise to raise
ammeter reading.

If reading in step 18 was not within limits of 300 to 340 mA, adjust threshold control (27) and repeat step 18 until
ammeter reads approximately 320 mA.

Move joystick handle (7) fully to the right and observe ammeter reading. Reading should be between 600 to 640 mA.

NOTE

During step 21, turn max out control counterclockwise to lower ammeter reading and clockwise to raise
ammeter reading.

If reading in step 20 was not within limits of 600 to 640 mA, adjust max out control (28) and repeat step 20 until amme-
ter reads approximately 620 mA.
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TM 10-3930-660-24-2

ELECTRIC JOYSTICK MAINTENANCE - CONTINUED 0235 00

TESTING AND ADJUSTMENT OF JOYSTICK “THRESHOLD” AND “MAX OUT” SETTINGS - CONTINUED

22.
23.
24.

25.
26.
27.
28.

29.

Turn starter switch off (TM 10-3930-660-10).
Disconnect leads of ammeter. Secure electrical lead no. 54 to terminal B of top circuit board (21) with screw (29).

Repeat steps 4 thru 13 and check that current readings are still within limits. Readjust threshold (27) and max out (28)
controls as required.
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409-1130 409-1134

Measure current flow to lower circuit board (22). If necessary, adjust threshold and max out controls.
Loosen screw (31) at terminal A of bottom circuit board (22) and disconnect electrical lead no. 55.
Connect positive (+) lead of suitable ammeter to terminal A of bottom circuit board (22).

Connect negative (-) lead of ammeter to disconnected 26
electrical lead no. 55. o) ®

Turn starter switch to RUN position but do not start
the engine (TM 10-3930-660-10).

409-1132
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TM 10-3930-660-24-2

ELECTRIC JOYSTICK MAINTENANCE - CONTINUED 0235 00

TESTING AND ADJUSTMENT OF JOYSTICK “THRESHOLD” AND “MAX OUT” SETTINGS - CONTINUED

30.

31.

32.

33.

34.
35.
36.
37.
38.
39.

40.

41.

42.

Slowly move joystick handle (7) rearward until indicator light (32) just comes on. Ammeter reading should be between
300 and 340 mA.

NOTE

During step 31, turn threshold control counterclockwise to lower ammeter reading and clockwise to raise
ammeter reading.

If reading in step 30 was not within limits of 300 to 340 mA, adjust threshold control (33) and repeat step 30 until
ammeter reads approximately 320 mA.

Move joystick handle (3) fully rearward and observe ammeter reading. Reading should be between 600 and 640 mA.

NOTE

During step 33, turn max out control counterclockwise to lower ammeter reading and clockwise to raise
ammeter reading.

If reading in step 32 was not within limits of 600 to 640 mA, adjust max out control (34) and repeat step 32 until amme-
ter reads approximately 620 mA.

Turn starter switch off (TM 10-3930-660-10).

Disconnect leads of ammeter. Secure electrical lead no. 55 to terminal A of bottom circuit board (22) with screw (31).
Loosen screw (35) at terminal B of bottom circuit board (22) and disconnect electrical lead no. 56.

Connect positive (+) lead of suitable ammeter to terminal B of bottom circuit board (22).

Connect negative (-) lead of ammeter to disconnected electrical lead no. 56.

Turn starter switch to the RUN position but do not start the engine (TM 10-3930-660-10).

409-1133
409-1131

Move joystick handle (7) forward until indicator light (36) just comes on. Ammeter reading should be between 300 and
340 mA.

NOTE

During step 41, turn threshold control counterclockwise to lower ammeter reading and clockwise to raise
ammeter reading.

If reading in step 40 was not within limits of 300 to 340 mA, adjust threshold control (33) and repeat step 30 until
ammeter reads approximately 320 mA.

Move joystick handle (7) fully forward and observe ammeter reading. Reading should be between 600 and 640 mA.

0235 00-7
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ELECTRIC JOYSTICK MAINTENANCE - CONTINUED 0235 00

TESTING AND ADJUSTMENT OF JOYSTICK “THRESHOLD” AND “MAX OUT” SETTINGS - CONTINUED

NOTE

During step 43 turn max out control counterclockwise to lower ammeter reading and clockwise to raise
ammeter reading.

43. If reading in step 42 was not within limits of 600 to
640 mA, adjust max out control (34) and repeat step
42 until ammeter reads approximately 620 mA.

o)

409-1133

44.  Turn starter switch off (TM 10-3930-660-10).
45. Disconnect leads of ammeter. Secure electrical lead no. 56 to terminal B of bottom circuit board (22) with screw (35).

46. Repeat steps 25 thru 45 and check that current readings are still within limits. Readjust threshold (33) and max out (34)
controls as required.

47.  Secure plate (24) with four capscrews (23).
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48.  Operate joystick and check for proper operation (TM 10-3930-660-10).

END OF WORK PACKAGE

0235 00-8



TM 10-3930-660-24-2

TORQUE CONVERTER REPLACEMENT 0236 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP

Tools and Special Tools Materials/Parts - Continued

Tool kit, general mechanic’s (Item 39] WP 0324 00) Seal (13)
. i i Starwasher (6)
Shop equipment, automotive maintenance (Item 21,
WP 00325 00) References
Materials/Part WP 0316 00
aterials/Parts
WP 0317 00

Oll, 1ubricating (Item 33 WP 0323 00 ™ 10-3930-660-10
Cloth, emery (Item 11} WP 0323 00) Equipment Condition
Lockwasher (11) Transmission driveshaft removed (WP 0119 00)
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TORQUE CONVERTER REPLACEMENT - CONTINUED 0236 00

REMOVAL

1. Remove nut (1), washer (2) and yoke (3) from torque converter input shaft (4).

2. Remove twelve hex nuts (5), starwashers (6) and capscrews (7) from torque converter cover (8). Remove torque con-
verter cover and discard starwashers.

3. Remove torque converter cover (8) from transmission bell housing (9) and place on clean workbench with front cover
facing up.

4, If required, remove twelve capscrews (10), lockwashers (11) and converter input shaft (4) from torque converter assem-

bly (12). Discard lockwashers.
If required, remove seal (13), snap ring (14) and bearing (15) from torque converter cover (8). Discard seal.

6. If required, remove grease fitting (16) from torque converter cover (8).
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CLEANING
1. Remove all rust and corrosion from torque converter input shaft (4) with emery cloth.
2. See Cleaning instructions (WP 0316 00).
INSPECTION

1. Check torque converter input shaft (4) for burrs and damage to splines and shaft. If damaged, replace input shaft.

2. See Inspection instructiong (WP 0317 00).
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TM 10-3930-660-24-2

TORQUE CONVERTER REPLACEMENT - CONTINUED 0236 00

INSTALLATION

1.

If removed, install grease fitting (16) to torque converter cover (8).

NOTE
Apply a sufficient amount of grease to bearing prior to installation.

If removed, install new seal (13), bearing (15) and snap ring (14) to torque converter cover (8).

If removed, position torque converter input shaft (4) to torque converter assembly (12) and secure with twelve cap-
screws (10), and new lockwashers (11).

CAUTION

Use extreme care not to damage input shaft during installation of torque converter assembly.

NOTE

+ Fill torque converter with one quart of clean lubricating oil and occasionally tip the converter to the side to
allow oil to flow to bottom of the torque converter.

* Clean any spilled oil from inside of bell housing assembly prior to and after installation of torque converter
assembly.

* Check torque converter assembly for free movement and is properly seated in bell housing.
Install torque converter assembly (12) into transmission bell housing (9).

Position torque converter cover (8) on torque converter assembly (12) and secure with twelve hex nuts (5), new star-
washers (6) and capscrews (7).

Install yoke (3), washer (2) and nut (1). Torque nut to 300-350 1b-ft (407-475 Nm).
Install transmission driveshaft (WP 0119 00).
Operate equipment and check for proper operation (TM 10-3930-660-10).

END OF WORK PACKAGE
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TM 10-3930-660-24-2

TRANSMISSION ASSEMBLY REPLACEMENT 0237 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP

Tools and Special Tools Materials/Parts - Continued
Tool kit, general mechanic’s (Item 39 WP 0324 00} O-ring (45 and 49)
Shop equipment, automotive maintenance (Item 21, Wood block

(WP 0324 00) References

Lifting device, 10,000 Ib capacity WP 0173 00

Materials/Parts
Cap and plug set (Item 8[ WP 0323 00)
Oil, lubricating (Item 33[ WP 0323 00) T™M 10-3930-660-10
Sealant, Loctite (Item 43 Personnel Required
Strap, tie down (Item 56/ WP 0323 00) Two
Tag, marker (Item 57[WP 0323 00) Equipment Condition
Cotter pin (11) Transmission oil drained (WP 0118 00)
Lockwashers (2, 5, 10, 34 and 47) Transmission cover removed (WP 0150 00)

REMOVAL

WARNING M

* Do NOT remove hydraulic tank filler cap or disconnect or remove any hydraulic system line or fitting
unless hydraulic system pressure has been relieved. Hydraulic system pressure can be over 3,000 psi
(20685 kPa), even with engine and pump OFF. To relieve pressure, lower all hydraulic attachments to
the ground and shut down engine. Move control levers through all operating positions, then SLOWLY
loosen hydraulic tank filler cap. After maintenance, tighten all connections before applying pressure.
Escaping hydraulic fluid under pressure can penetrate the skin, causing injury or death.

* At operating temperature hydraulic oil is hot. Allow hydraulic oil to cool before disconnecting any
hydraulics. Failure to do so could result in injury.

CAUTION

Wipe the area clean around all hydraulic connections to be opened during removal and disassembly. Cap oil
lines and plug hoes after removing lines. Contamination of the hydraulic system could result in premature
failure. Use metal caps when specified.

0237 00-1



TM 10-3930-660-24-2

TRANSMISSION ASSEMBLY REPLACEMENT - CONTINUED 0237 00

REMOVAL - CONTINUED

NOTE

* If more than one hydraulic line is to be removed, identify lines to ensure proper installation. Use container to
catch any hydraulic oil that may drain from system.

+ Remove caps and plugs as hoses are installed. Wipe all sealing surfaces on hydraulic components and hoses
clean and dry. Apply film of clean hydraulic oil to all seals as they are installed.

+ Tag all electrical connections before removing for use during installation.

1. Raise boom to maximum height (TM 10-3930-660-
10). Use a hoist with sling or other device to support
boom.

2. Remove four capscrews (1), four lockwashers (2) and
disconnect front propeller shaft (3). Discard lockwash-
ers. Carefully lower front propeller shaft (3) to

ground.
409-1143
3. Remove four capscrews (4), four lockwashers (5) and
disconnect rear propeller shaft (6). Discard lockwash-
ers.
4. Tag and disconnect lead (7) from transmission temper-

ature switch (8).

4,5

7 409-4097
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TM 10-3930-660-24-2

TRANSMISSION ASSEMBLY REPLACEMENT - CONTINUED 0237 00

REMOVAL - CONTINUED

5. Remove four capscrews (9), four lockwashers (10)
and disconnect transmission propeller shaft (11). Dis-
card lockwashers. Slide yoke of shaft toward engine to
provide clearance.

409-1145

6. Remove cotter pin (12) and washer (13) from each
transmission cable (14 and 15) at transmission control 12 13 14
valve. Discard cotter pins.

7. Remove four nuts (16) securing clamps for transmis-
sion cables (14 and 15). \\ A I |

8. Disconnect transmission cables (14 and 15) from = |
transmission control valve. Tag cables for installation. Nl —

B=
; /EIG

409-1146
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TRANSMISSION ASSEMBLY REPLACEMENT - CONTINUED 0237 00

REMOVAL - CONTINUED

9. Disconnect transmission disconnect valve hose (17)
from transmission control valve. Cap or plug fitting.

10. Disconnect two transmission oil cooler hoses (18)
from transmission.

11.  Disconnect two transmission oil filter hoses (19) from
transmission.

12.  Cut and discard tie down strap (20) from upper
hydraulic hoses that connect hydraulic control valve to
transmission and hydraulic pumps.

13. Disconnect lead (21) from transmission temperature
sender.

14. Remove transmission oil filler tube (22).

409-1147
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TM 10-3930-660-24-2

TRANSMISSION ASSEMBLY REPLACEMENT - CONTINUED 0237 00

REMOVAL - CONTINUED

15. Disconnect seven hydraulic hoses (23) at piston pump (24).

16. Disconnect four hydraulic hoses ( 25) at tandem gear pump (26).

25 '

409-1148
409-1149

17. Disconnect hose (27) at main control valve assembly.
Move all other hoses to either side of transmission to
provide clearance.

409-1150

0237 00-5



TM 10-3930-660-24-2

TRANSMISSION ASSEMBLY REPLACEMENT - CONTINUED 0237 00

REMOVAL - CONTINUED

18.  Disconnect two leads from neutral safety switch (28).

19. Remove two hex head capscrews (29), two nuts (30), two rebound washers (31) and two rubber mounts (32).

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

NOTE

Weight of transmission is approximately
950 Ib (431 kg).

20. Use a hoist with slings or other lifting device to sup-
port transmission. Place slings under input yoke and
output yokes. Secure slings together.

21.  Remove four hex head capscrews (33), four lockwash-
ers (34) and right front transmission mounting bracket
(35). Discard lockwashers.

22. Place a drift and wedge between capscrew (36) and
side of rear transmission mount to prevent capscrew
from moving when removing nut.

23.  Remove nut (37), rebound washer (38) and rubber
mount (39) from rear transmission mount.

409-1151a

24.  Use hoist to slowly lift transmission (40) until it clears vehicle frame. Ensure that hoses and other obstructions are clear
of transmission during removal.

0237 00-6
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TRANSMISSION ASSEMBLY REPLACEMENT - CONTINUED 0237 00

REMOVAL - CONTINUED

25. Lift transmission forward and to the side so it clears
boom lift cylinders.

26.  Support piston pump (41) and remove two hex head
capscrews (42), two lockwashers (43), two flatwashers
(44) and piston pump. Discard lockwashers.

27. Remove and discard O-ring (45) from hydraulic piston
pump drive adapter.

46,47,49 |

28. Remove two hex head capscrews (46), two lockwash-
ers (47) and tandem gear pump (48). Discard lock-
washers. 48 -

29. Remove and discard O-ring (49) from hydraulic gear

pump drive.
CLEANING

See Cleaning instructions[(WP 0316 00).
INSPECTION

See Inspection instructions (WP 0317 00).
INSTALLATION

NOTE

After transmission replacement, ensure that parts not issued with transmission are removed and installed on
new transmission.

1. Install tandem gear pump (48) on transmission.

Install new O-ring (49) on hydraulic gear pump drive.

Place tandem gear pump (48) in position on transmission oil pump.
Install two new lockwashers (47) and two hex head capscrews (46).
Install piston pump (41) on transmission.

Install a new O-ring (45) on hydraulic piston pump drive adapter.
Place piston pump (41) in position on transmission.

Install two flatwashers (44), two new lockwashers (43) and two hex head capscrews (42).

© ® N ok owN

Install transmission in vehicle.
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TRANSMISSION ASSEMBLY REPLACEMENT - CONTINUED 0237 00

INSTALLATION - CONTINUED

10.  Apply loctite to threads of four capscrews (33). Install left front transmission mounting bracket (35), four new lock-
washers (34) and four capscrews (33). Torque capscrews to 220 1b-ft (298 Nm).

¥

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

NOTE
Weight of transmission is 950 Ib (431 kg).

11.  With assistance, attach a hoist with slings to transmis-
sion (40). Place slings under input yoke and output
yokes. Secure slings together.

12.  Lift transmission (40) into vehicle. Ensure that hoses
and other obstructions are clear of transmission during
installation. Lower transmission until its mounts are
resting on transmission supports.

409-1151a

NOTE

Place a drift and wedge between capscrew and side of rear transmission mount to prevent capscrew from
moving when tightening nut.

13.  Apply loctite to threads of capscrew (36). Install nut (37), rebound washer (38), rubber mount (39) and capscrew in rear
transmission mount. Torque nut to 307 lb-ft (416 Nm).

14.  Apply loctite to threads of two hex head capscrews (29). Install two rubber mounts (32), two rebound washers (31), two
nuts (30) and two hex head capscrews. Torque nuts to 307 Ib-ft (416 Nm).

15.  Remove slings from transmission (40).

16.  Connect two leads to neutral safety switch (28).

0237 00-8



TM 10-3930-660-24-2

TRANSMISSION ASSEMBLY REPLACEMENT - CONTINUED 0237 00

INSTALLATION - CONTINUED

17.  Connect hose (27) at main control valve (between
main control valve assembly and priority valve).

409-1150

18. Install seven hydraulic hoses (23) to piston pump (24).
19. Install four hydraulic hoses (25) to tandem gear pump (25).

23

25

409-1148

409-1149
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TRANSMISSION ASSEMBLY REPLACEMENT - CONTINUED 0237 00

INSTALLATION - CONTINUED

20. Install transmission oil filler tube (22).
21.  Connect lead (21) to transmission temperature sender.

22. Install a new tie down strap (20) to upper hoses that
connect hydraulic control valve to transmission and
hydraulic pumps.

NOTE

Remove caps and plugs as hoses are
installed. Wipe all sealing surfaces on
transmission and hoses clean and dry.
Apply film of clean transmission oil as
they are installed.

23. Connect two transmission oil filter hoses (19) on
transmission.

24. Connect two transmission oil cooler hoses (18) on
transmission.

25.  Connect transmission disconnect valve hose (17) to
transmission control valve.

409-1147
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TRANSMISSION ASSEMBLY REPLACEMENT - CONTINUED 0237 00

INSTALLATION - CONTINUED

NOTE
Ensure that cables are connected correctly for proper function.

26. Install four nuts (16) that secure clamps for transmis-

sion cables (14 and 15). 12 13 14
27. Install washer (13) and new cotter pin (12) for each ~— |
transmission cable (14 and 15) at transmission control
valve. \\ ,jl_ N | .
—_— I —= y

i
=
—<

409-1146

28.  Apply loctite on threads of four capscrews (9). Slide
yoke of transmission propeller shaft (11) toward trans-
mission input yoke and secure with four new lock-
washers (10) and four capscrews (9). Torque
capscrews to 45 1b-ft (61 Nm).

/ 409-1202
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TRANSMISSION ASSEMBLY REPLACEMENT - CONTINUED 0237 00

INSTALLATION - CONTINUED

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Connect lead (7) to transmission temperature switch (8).
Connect shafts (3 and 6) on transmission.

Apply loctite on threads of capscrews (4). Install rear propeller shaft (6) and secure with four new lockwashers (5) and
four capscrews. Torque capscrews to 45 lb-ft (61 Nm).

Apply loctite on threads of capscrews (1). Install front propeller shaft (3) and secure with four new lockwashers (2) and
four capscrews. Torque capscrews to 45 Ib-ft (61 Nm).

o/ ==

/

o~

—

4,5

409-1203

409-1204

Ensure that transmission drain plug is in position.

Service transmission (WP 0118 00).

CAUTION

Do not start engine until both piston and tandem gear pumps are primed. Failure to follow this instruction
may result in damage to pumps.

Purge air (prime) from piston and tandem gear pumps (WP 0173 00).
Start engine and allow to run for several minutes (TM 10-3930-660-10).

Shut engine down and check for leaks (TM 10-3930-660-10). Check fluid level and refill as necessary (TM 10-3930-
660-10).

Install transmission cover (WP 0150 00).

END OF WORK PACKAGE
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TRANSMISSION FRONT COVER ASSEMBLY REPLACEMENT 0238 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 39] WP 0324 00) WP 0316 00
Shop equipment, automotive maintenance (Item 21, WP 0317 00
WE 0324 00) TM 10-3930-660-10

Lifting device, 2,000 1b capacity Equi t Conditi
quipment Condition

Materials/Parts Transmission assembly removed|[(WP 0237 00)
Gasket (7) Transmission control valve removed [(WP 0239 00)

Torque converter removed |(WP 0236 00)
Transmission oil pump removed| (WP 0240 00)

REMOVAL
NOTE
Transmission must be laying flat for front cover removal.
1. Attach lifting device to mounting brackets on front cover assembly (1).
2. Remove capscrews (2 thru 4), three capscrews (5) and

four capscrews (6).

409-1205
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TM 10-3930-660-24-2

TRANSMISSION FRONT COVER ASSEMBLY REPLACEMENT - CONTINUED 0238 00

REMOVAL - CONTINUED

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

CAUTION

Use care when removing cover assembly. Clutch packs must remain in housing or clutch packs could be
damaged during removal.

3. Use hoist to lift front cover assembly (1) off main
case.
LIFTING DEVICE ~—vw_
SLING —__
MOUNTING |
BRACKETS
FRONT COVER
ASSEMBLY
409-1206
4. Place front cover assembly (1) on suitable supports.

5. Remove and discard gasket (7).

409-1205
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TM 10-3930-660-24-2

TRANSMISSION FRONT COVER ASSEMBLY REPLACEMENT - CONTINUED

0238 00

CLEANING
See Cleaning instructions.
INSPECTION

See Inspection instructions (WP 0317 00).
INSTALLATION

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

NOTE
Ensure that two locator bushings are in position on main case. The locator bushings align front cover assem-
bly.
1. Position new gasket (7) on main case.
2. Use a hoist to lift front cover assembly (1) and place it on main case.
NOTE

It may be necessary to rotate input shaft slightly to line up gear teeth in front cover clutch packs.

Install four capscrews (6), three capscrews (5) and capscrews (2 thru 4). Torque capscrews to 50 1b-ft (68 Nm).
Install transmission oil pumg) (WP 0240 00).

Install torque converte.

Install transmission control valvd (WP 0239 00).

Install transmission assembly (WP 0237 00).
Operate transmission and check for proper operation (TM 10-3930-660-10).

® N 0 kW

END OF WORK PACKAGE
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TM 10-3930-660-24-2

TRANSMISSION CONTROL VALVE REPLACEMENT 0239 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 39/ WP 0324 00) WP 0316 00
Materials/Parts WP 0317 00
Gasket (6) TM 10-3930-660-10
Equipment Condition
Transmission removed| (WP 0237 00)
REMOVAL
1. Remove thirteen socket head capscrews (1) and thirteen washers (2) from transmission valve (3).

NOTE
Note position of balls and springs.

2. Pull transmission valve (3) straight out. Detent balls
(4) are spring loaded and may fall out.

Remove and discard gasket (6).

4. Remove two detent balls (4) and two springs (5) from
back of transmission valve (3).

409-1216

CLEANING
See Cleaning instructions|(WP 0316 00).
INSPECTION

See Inspection instructions (WP 0317 00).
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TRANSMISSION CONTROL VALVE REPLACEMENT - CONTINUED 0239 00

INSTALLATION

1. Install two springs (5) and two detent balls (4) in back of transmission control valve (3).

2. Install new gasket (6).

CAUTION

Use care when installing transmission control valve so as to not lose balls and spring.

3. Install transmission control valve (3) over new gasket
(6).
4. Install thirteen washers (2) and thirteen socket head

capscrews (1).

409-1216

5. Install transmission (WP 0237 00).
6. Operate transmission and check for proper operation and leaks (TM 10-3930-660-10).

END OF WORK PACKAGE

0239 00-2
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TRANSMISSION OIL PUMP REPLACEMENT 0240 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP
Tools and Special Tools Materials/Parts - Continued
Tool kit, general mechanic’s (Item 39] WP 0324 00) Lockwasher (5)
, , , O-ring (7)
Shop equipment, automotive maintenance (Item 21,
WP 0324 00) References
Materials/Part WP 0316 00
aterials/Parts
WP 0317 00
Cap and plllg set (Item 8] WP 0323 00) TM 10-3930-660-10
Rag, wiping (Item 40] WP 0323 00) Equipment Condition
Gasket (6) Tandem gear pump removed (WP 0173 00)
REMOVAL

CAUTION

Wipe area clean around all hydraulic connections to be opened during removal. Cap oil lines and plug holes
after removing lines. Contamination of the hydraulic system could result in premature failure.

1. Disconnect two oil lines (1). Cap or plug all openings.

\

409-1221
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TM 10-3930-660-24-2

TRANSMISSION OIL PUMP REPLACEMENT - CONTINUED 0240 00

REMOVAL - CONTINUED

2. Scribe transmission oil pump (2) and front cover assembly. These marks will ensure correct alignment during assembly.

3. Remove three capscrews (3), one capscrew (4), four
lockwashers (5) and transmission oil pump (2). Dis-
card lockwashers.

4. Remove and discard gasket (6) and O-ring (7).

409-1222

CLEANING
See Cleaning instructions[(WP 0316 00).
INSPECTION

See Inspection instructions (WP 0317 00).
INSTALLATION

NOTE
Remove caps and plugs from openings during installation. Wipe all sealing surfaces clean and dry.

1. Install new O-ring (7) and new gasket (6).

2. Install transmission oil pump (2). Ensure that scribe
marks align.

3. Install four new lockwashers (5), one capscrew (4) and
three capscrews (3).

4. Connect two oil lines (1) to transmission oil pump.

\

409-1221

5. Install tandem gear pump (WP 0173 00).
6. Operate transmission and check for proper operation and leaks (TM 10-3930-660-10).

END OF WORK PACKAGE
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FRONT AXLE ASSEMBLY REPLACEMENT 0241 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 38 WP 0324 00) WP 0124 00
Shop equipment, automotive maintenance (Item 21, WP 0127 00
| WP 0324 00)
Steel bar, 6 ft long, 1 in. dia (183 cm long, 2.5 cm WP 014100
dia) WP 0183 00
Block, wood, 3 in. (7.6 cm) thick
Lifting device, 2,000 1b capacity
Materials/Parts

Cap and plug set (Item 8] WP 0323 00)
Oil, lubricating (Item 32/ WP 0323 00)

Personnel Required

Rag, wiping (Item 40[ WP 0323 00} Two

Tag, marker (Item 57| WP 0323 00) Equipment Condition

Locknut (8) Vehicle parked on level ground (TM 10-3930-660-
Lockwasher (5) 10)
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TM 10-3930-660-24-2

FRONT AXLE ASSEMBLY REPLACEMENT - CONTINUED 0241 00
REMOVAL
1. Place wood blocks between frame pads (1) on rear

axle and frame tilt stop pads (2). This will prevent
frame from tilting when removing front tilt cylinders.

409-1227

e WARNING

* Do not raise or extend boom until the frame is level. Failure to do so could cause the load to drop or machine
to tip.
* Do not raise or extend boom unless the frame is level.

+ Extreme care must be taken to ensure that the boom does not come near overhead wires. Death or injury may
result from contacting power lines. Never operate this vehicle close to electric power or other lines. If lines
are near to your operating area, notify your supervisor of the lines prior to starting work.

2. Start engine and raise boom for sufficient work clearance (TM 10-3930-660-10).
Disconnect parking brake cable (WP 0127 00).
4, Remove front propeller shaft (WP 0124 00).
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FRONT AXLE ASSEMBLY REPLACEMENT - CONTINUED 0241 00

REMOVAL - CONTINUED

®° =N W

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

NOTE
Weight of axle assembly is 1,650 1b (748 kg).
With assistance, raise front of vehicle 8 in. (20.3 cm) off ground and support under frame.
Remove frame tilt cylinder (WP 0183 00).
Remove front disk brake assemblies (WP 0249 00).

Disconnect axle breather hose (3) from frame by
removing nut (4), lockwasher (5) and clamp (6). Dis-
card lockwasher.

409-1228
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TM 10-3930-660-24-2

FRONT AXLE ASSEMBLY REPLACEMENT - CONTINUED 0241 00

REMOVAL - CONTINUED

10.

I1.

12.

13.

14.

15.

WARNING M

* Do NOT remove hydraulic tank filler cap or disconnect or remove any hydraulic system line or fitting unless
hydraulic system pressure has been relieved. Hydraulic system pressure can be over 3,000 psi (20685 kPa),
even with engine and pump OFF. After maintenance, tighten all connections before applying pressure.
Escaping hydraulic fluid under pressure can penetrate the skin, causing injury or death.

+ At operating temperature hydraulic oil is hot. Allow hydraulic oil to cool before disconnecting any hydrau-
lics. Failure to do so could result in injury.

CAUTION

Wipe area clean around all hydraulic connections to be opened during removal. Cap oil lines and plug holes
after removing lines. Contamination of the hydraulic system could result in premature failure.

NOTE

If more than one hydraulic line is to be
removed, tag and identify lines to ensure
proper installation. Use container to catch
any hydraulic oil that may drain from the
system.

Disconnect front steering cylinder hydraulic supply
hoses (7).

Use a floor jack to support weight of front axle assem-
bly.

Remove locknut (8) and retaining capscrew (9). Dis-
card locknut.

NOTE

Note the location and quantity of washer
spacers during removal. Keep washer
spacers together as a set.

Remove axle aligning rod (11) and washer spacers 409-1230
(10).

Place a steel bar, minimum 1 in. diameter and 6 ft long (2.5 cm diameter and 183 cm long), in the tilt cylinder rod pivot
pin mounting hole (A). The bar will prevent the axle assembly from rotating when the axle is removed.

Lower floor jack and roll axle assembly to the front from under vehicle, using floor jack and 6 ft (183 cm) bar, to prevent
axle assembly from rotating.

Raise axle assembly using floor jack. Support axle assembly and wheels using stands.
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FRONT AXLE ASSEMBLY REPLACEMENT - CONTINUED 0241 00

CLEANING

See Cleaning instructions|(WP 0316 00).

INSPECTION

See Inspection instructions (WP 0317 00).

INSTALLATION

1.

S

~

10.

11.

12.

Place a steel bar in the tilt cylinder rod pivot pin mounting hole (A). The bar will prevent the axle assembly from rotat-
ing when installed.

Use a floor jack to raise axle assembly.

Remove stands and lower axle assembly until it is supported by tires.

Roll axle assembly under vehicle, using 6 ft (183 cm) bar and floor jack to prevent the axle assembly from rotating.
Align axle aligning rod hole (B) with frame aligning rod holes.

Ensure washer spacers (10) are in place on frame pivot pin hole; use floor jack to carefully raise axle assembly while
assistant holds assembly steady using 6 ft (183 cm) bar tilt cylinder rod pivot pin mounting hole (A).

Raise floor jack until axle aligning rod hole (B) is aligned with frame aligning rod holes.

Secure front axle to frame with axle aligning rod (11) and washer spacers (10). At least one washer spacer on each side
of axle aligning rod hole is required.

Secure axle aligning rod with retaining capscrew (9) and new locknut (8). Torque capscrew (9) to 100 Ib-ft (136 Nm).

Use a floor jack to raise front of vehicle until vehicle
frame clears jackstands. Remove jackstands and care-
fully lower vehicle.

Connect front steering cylinder hydraulic supply hoses

).

409-1229 ;

Connect axle breather hose (3) in frame with clamp
(6), new lockwasher (5) and nut (4).

0241 00-5



TM 10-3930-660-24-2

FRONT AXLE ASSEMBLY REPLACEMENT - CONTINUED 0241 00

INSTALLATION - CONTINUED

13. Install front disc brake assemblies (WP 0249 00).
14.  Install frame tilt cylinder (WP 0183 00).

15.  Install front propeller shaft (WP 0124 00).

16. Install parking brake cable (WP 0127 00).

17.  Remove wood blocks from between frame pads (1) on
rear axle and frame tilt stop pads (2).

409-1234

18.  Bleed hydraulic steering cylinders (WP 0141 00).
19. Remove rear wheel chocks (TM 10-3930-660-10).
20. Operate vehicle and check for proper operation (TM 10-3930-660-10).

END OF WORK PACKAGE
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TM 10-3930-660-24-2

FRONT AXLE ALIGNING ROD REPLACEMENT

0242 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP

Tools and Special Tools

Tool kit, general mechanic’s (Item 39 WP 0324 00)

Shop equipment, automotive maintenance (Item 21,
0324 00)

Materials/Parts
Locknut (2)

References
TM 10-3930-660-10

Personnel Required

Two

Equipment Condition
Frame tilt cylinder removed (WP 0183 00)

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

NOTE

Perform this procedure to replace front or rear axle aligning rod. Front axle aligning rod is shown.

0242 001



TM 10-3930-660-24-2

AXLE PIVOT REPLACEMENT - CONTINUED

0242 00

REMOVAL

1. With assistance, use hydraulic jack to raise vehicle by
the frame so that weight of vehicle is off aligning rod
(1). Do not raise vehicle off ground (TM 10-3930-

660-10).

2. Support vehicle under frame using suitable stands.
Remove locknut (2) and capscrew (3). Discard lock-
nut.

4. Remove axle aligning rod (1).

INSTALLATION

1. Install axle aligning rod (1).

2. Install capscrew (3) and new locknut (2).

3. Torque capscrew (3) to 100 1b-ft (136 Nm).

4. Use hydraulic jack to raise vehicle and remove stands
(TM 10-3930-660-10).

5. Lower vehicle (TM 10-3930-660-10).

6. Install frame tilt cylinder (WP 0183 00).

7.

END OF WORK PACKAGE

0242 00-2
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Operate equipment and check for proper operation (TM 10-3930-660-10).



TM 10-3930-660-24-2

FRONT DIFFERENTIAL CARRIER ASSEMBLY REPLACEMENT 0243 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Adjustment, Installation

INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 39 WP 0324 00}
Shop equipment, automotive maintenance (Item 21,
| WP 0324 00) Personnel Required
Lifting device, 4,000 Ib capacity Two
Equipment Condition

Materials/Parts

Front axl bl d[(WP 0241 00
Sealant, Loctite (Item 46] WP 0323 00) ront axic asseibly remove )

Wheel assemblies removed (WP 0134 00)

Compound, sealing (Ttem 14, WP 0323 00) Axle housing lubricant drained (WP 0125 00)
Oil, lubricating (Item 32{ WP 0323 00) Both disc brake assemblies removed[(WP 0249 00)
Wood block Front planetary wheel ends removed [(WP 0244 00)
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TM 10-3930-660-24-2

FRONT DIFFERENTIAL CARRIER ASSEMBLY REPLACEMENT - CONTINUED 0243 00

REMOVAL

10.

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

Remove axle shafts (1).
Remove differential carrier (2) from axle housing (3).
Carefully tip axle assembly so that front differential carrier (2) faces up.

Reinstall companion flange (4), washer (5) and nut (6) that were removed with park brake assembly. The drive yoke will
provide a lifting point for differential carrier (2) during removal.

NOTE

Capscrews from differential carrier to axle
housing are of three different sizes. Note
size, location and quantity of capscrews
when removing for correct location during
replacement.

Remove twelve capscrews (7), twelve flatwashers (8),
two capscrews (9), two capscrews (10) and four flat-
washers (11) from differential carrier (2).

Use a leather or rubber mallet to loosen differential
carrier (2) in axle housing.

Use a sling placed around bevel pinion, behind com-
panion flange (4), to lift and support the differential
carrier (2) during removal.

Carefully remove differential carrier (2) from axle
housing (3).

Place differential carrier (2) on stand or bench, with
ring gear up. Clamp securely.

409-1236

Remove companion flange (4), nut (6) and washer (5) from bevel pinion (12).
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TM 10-3930-660-24-2

FRONT DIFFERENTIAL CARRIER ASSEMBLY REPLACEMENT - CONTINUED 0243 00

CLEANING

See Cleaning instructions[(WP 0316 00).
INSPECTION

See Inspection instructions (WP 0317 00).
ADJUSTMENT
1. Adjust preload of differential bearings (18 thru 20).

2. Attach a dial indicator on the mounting flange of the differential carrier (2).

Adjust the dial indicator so that the plunger is against the back surface of the ring gear (22).

409-1249 409-1253

CAUTION

When turning bearing adjusting rings, always use a tool that engages two or more opposite notches in the
ring. A large screwdriver can be used for this purpose. Failure to do so could cause damage to adjusting ring
lugs.

0243 00-3



TM 10-3930-660-24-2

FRONT DIFFERENTIAL CARRIER ASSEMBLY REPLACEMENT - CONTINUED 0243 00

ADJUSTMENT - CONTINUED

4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Loosen the bearing adjustment ring (15) opposite ring gear (22) so that a small amount of end play shows on dial indica-
tor. Move differential assembly and ring gear left and right with pry bars while reading dial indicator. Do not allow pry
bars to touch bearings (18 thru 20).

Tighten bearing adjustment ring (15) opposite ring
gear (22) so that no end play shows on dial indicator.
Move the differential assembly and ring gear left and
right as needed.

Tighten each bearing adjusting ring (15) one notch
from zero end play measured in step 5.

Check runout of ring gear (22).

Attach dial indicator on mounting flange of differen-
tial carrier (2). Adjust dial indicator so that plunger is
against back surface of ring gear (22).

Adjust dial of indicator to zero.

409-1254
Rotate differential assembly and ring gear (22) and read dial indicator. If runout of ring gear exceeds 0.008 in. (0.203
mm), remove differential assembly and ring gear and inspect differential assembly for problem. Replace defective parts
and reinstall differential assembly and ring gear into differential carrier (2). Repeat preload adjustment of differential
bearings.

Adjust backlash of ring gear (22).

Attach a dial indicator to the mounting flange on dif-
ferential carrier (2).

Adjust dial indicator so that plunger is against the
tooth surface on ring gear (22).

Adjust dial of indicator to zero.
Hold bevel pinion in position.

Read dial indicator while rotating ring gear (22) a
small amount in both directions.

Adjust backlash of old gear set to setting measured

before carrier was disassembled (0.008 to 0.018 in.),

(0.203 to 0.457 mm).

If new gear set is installed, adjust backlash to 0.012 in. (0.305 mm).

409-1255
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TM 10-3930-660-24-2

FRONT DIFFERENTIAL CARRIER ASSEMBLY REPLACEMENT - CONTINUED 0243 00

ADJUSTMENT - CONTINUED

19.

20.

21.

22.

23.

NOTE
When adjusting backlash, adjust only the ring gear; do not adjust the bevel pinion.

Increase backlash by loosening bearing adjusting ring (15) opposite teeth of ring gear (22), and tightening bearing
adjusting ring on ring gear side of differential assembly. Make adjustments one notch at a time until backlash is within
specifications.

Decrease backlash by tightening bearing adjusting ring (15) opposite teeth of ring gear (22), and loosening bearing
adjusting ring on ring gear side of differential assembly. Make adjustments one notch at a time until backlash is within
specifications.

Check tooth contact patterns of the gear set.

NOTE

* Inthe following steps, movement of contact pattern in length of tooth is indicated as toward “toe” (C) or
“heel” (D) of ring gear.

*  Always check tooth contact patterns on drive side of gear teeth.

Apply marking compound (prussian blue, red lead) to
12 gear teeth of ring gear. Rotate ring gear so that 12
gear teeth are next to bevel pinion.

Rotate ring gear (22) forward and backward so that 12 5 ©_© ©
marked teeth go past bevel pinion 6 times to get con- D C
tact patterns. Repeat, if necessary, to get a more clear < ©
attern.

p =N Y

=4 o ©

© O
22 409-1256
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TM 10-3930-660-24-2

FRONT DIFFERENTIAL CARRIER ASSEMBLY REPLACEMENT - CONTINUED 0243 00

ADJUSTMENT - CONTINUED

24.  Inspect contact patterns on ring gear (22). Good hand rolled pattern (E) will show contact toward toe of gear tooth and in
the center between top and bottom of tooth. A high pattern (F) will show contact closer to top of gear tooth. A low pat-
tern (G) will show contact toward bottom of gear tooth. When in operation, pattern will extend to approximately full
length of gear tooth.

409-1257 409-1258

409-1259
25.  Ifnecessary, install thinner shim pack (34) under pinion bearing cage (28) to correct high contact pattern.
26. If necessary, install thicker shim pack (34) under pinion bearing cage (28) to correct low contact pattern.
27. If necessary, decrease backlash to move contact patterns toward toe of ring gear teeth.

28. Ifnecessary, increase backlash to move contact patterns toward heel of ring gear teeth.

0243 00-6



TM 10-3930-660-24-2

FRONT DIFFERENTIAL CARRIER ASSEMBLY REPLACEMENT - CONTINUED 0243 00

ADJUSTMENT - CONTINUED

29. Install two new cotter pins (14) that hold two bearing adjusting rings (15) in position. Install cotter pins (14) through
boss of bearing cap (13) and between lugs of adjusting ring.

409-1241

15 409-1260

INSTALLATION

NOTE

* Apply silicone RTV-732 clear sealing com-
pound to mounting surface of axle housing
that fastens differential carrier.

* Inside of axle housing and mounting flange
where carrier fastens should be clean and dry
before installing carrier.

1. Install differential carrier (2) into axle housing (3).

2. Install companion flange (4), washer (5) and nut (6)
onto bevel pinion (12).

409-1261
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TM 10-3930-660-24-2

FRONT DIFFERENTIAL CARRIER ASSEMBLY REPLACEMENT - CONTINUED 0243 00

INSTALLATION - CONTINUED

9.

10.
11.
12.
13.
14.
15.

Minor concentration of acetic acid may be produced during application of silicone RTV-732 clear sealing
compound. Adequate ventilation should be provided when silicone RTV is applied in confined areas. Failure
to do so could cause respiratory irritation, headaches and nausea. Eye contact with silicone RTV-732 clear
sealing compound may cause irritation; if eye contact takes place, flush eyes with water for 15 minutes and
have eyes examined by a doctor.

Apply a 1/8 in. bead of silicone RTV-732 clear sealing compound to mounting surface of axle housing (3) that differen-
tial carrier (2) fastens.

Install differential carrier (2) into axle housing (3).

CAUTION

Four initially installed capscrews must be evenly spaced to prevent uneven pressure on differential carrier
when torquing. Failure to do so could cause component failure.

Install four capscrews (7) and flatwashers (8) into corner locations around differential carrier (2) and axle housing (3).
Hand tighten.

Carefully push differential carrier (2) into position. Tighten four capscrews (7) two or three turns each in a pattern oppo-
site each other.

NOTE
Torque capscrews in pairs on opposing sides of differential carrier.

Torque capscrews (7) to between 50 and 75 1b-ft. Torque in pairs across from each other.

Install remaining eight capscrews (7), two capscrews (9), two capscrews (10), four flatwashers (11) and eight flatwash-
ers (8). Be sure fasteners are in correct location as noted during disassembly.

Install axle shafts (1) into axle housing (3).
Carefully tip axle housing (3) upright.

Install front planetary wheel endd (WP 0244 00).
Install both disc brake assemblied (WP 0249 00).
Fill axle housing with lubricant (WP 0125 00).
Install wheel assemblies (WP 0134 00).

Install front axle assembly on vehicle[(WP 0241 00).

END OF WORK PACKAGE
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TM 10-3930-660-24-2

FRONT PLANETARY WHEEL ENDS REPLACEMENT 0244 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP
Tools and Special Tools Personnel Required
Tool kit, general mechanic’s (Item 39 WP 0324 00) Two
Shop equipment, automotive maintenance (Item 21,
WP 0324 00) References
Planetary hub drag tool (Item 15[ WP 0324 00) WP 0317 00
Lifting device, 200 1b (91 kg) capacity WP 0318 00
4 in. x 4 1/2 in. deep six-point socket
Equipment Condition
Materials/Parts
Compound, sealing (Item 14, WP 0323 00) Front of vehicle raised 8 in. (20.3 c¢cm) and sup-

ported under front axle (TM 10-3930-660-10)
Oil, lubricating (Item 33] WP 0323 00)

Rag, wiping (Item 40{ WP 0323 00)
Snap ring (5 and 9)

Seal (17 and 25) Front disc brake assemblies removed (WP 0249 00)

Planetary wheel ends drained (WP 0126 00)

Wheel assemblies removed (WP 0134 00)

REMOVAL

NOTE

Mark planetary spider and wheel hub for
correct alignment during installation.

1. Place a suitable container under planetary wheel end
assembly.
2. Remove sixteen capscrews (3) and sixteen flatwashers

(4) from planetary spider (1).

3. Use three capscrews (3) in jack screw holes (A) and
tighten to remove planetary spider (1).

409-1262
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TM 10-3930-660-24-2

FRONT PLANETARY WHEEL ENDS REPLACEMENT - CONTINUED 0244 00

REMOVAL - CONTINUED

4. Remove and discard three snap rings (5) from plane-
tary pinion shafts (6).
5. Remove three thrust washers (7) and planetary gears

(8) from planetary pinion shafts (6).
Remove planetary sun gear (11) and ring gear (13).

7. Remove and discard snap ring (9) from end of wheel
bearing spindle (10).

Remove planetary sun gear (11).
9. Remove sun gear thrust washer (12).

10. Remove planetary ring gear (13).

409-1263
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TM 10-3930-660-24-2

FRONT PLANETARY WHEEL ENDS REPLACEMENT - CONTINUED 0244 00

REMOVAL - CONTINUED

I1.

12.

13.

14.

15.
16.
17.
18.
19.

Remove wheel hub and disc assembly (16).

4

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

NOTE
Hub assembly weighs more than 100 1b (45 kg).

Use a sling and hoist or other suitable lifting device to
support hub weight during removal.

Remove hub bearing nut (14). If necessary, remove
dowel pin (15).

Wobble wheel hub and disc assembly (16) to unseat
oil seal (17), inner (19) and outer (18) bearing cone.

Remove outer bearing cone (18).

Remove wheel hub and disc assembly (16).
Remove and discard inner oil seal (17).
Remove inner bearing cone (19).

If necessary, remove two bearing cups (20) with a suit-
able puller.

409-1264
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TM 10-3930-660-24-2

FRONT PLANETARY WHEEL ENDS REPLACEMENT - CONTINUED 0244 00

REMOVAL - CONTINUED

20. To remove spindle assembly, remove ten spindle capscrews (21), four shorter capscrews (22), and fourteen flatwashers
(23).

CAUTION

Inner oil seal and bushing in bore of spin-
dle can be damaged when sliding spindle
past axle splines. Remove spindle care-
fully to avoid damaging bushing and inner
oil seal. Failure to do so could cause pre-
mature component failure.

21. Remove wheel bearing spindle (10).
22.  Remove and discard oil seal (25).
23.  If necessary, remove bushing (24).

409-1265

CLEANING

See Cleaning instructions[(WP 0316 00).
INSPECTION

See Inspection instructions (WP 0317 00).
INSTALLATION

1. If removed, push bushing (24) into spindle (10) until top of bushing is flush or just below bottom of bore for new oil seal
(25).

2. Push new oil seal (25) to bottom of bore.

3. Apply a thin film of clean oil to lips of new oil seal (25) in spindle (10) bore, bore of bronze bushing (24) in spindle and
oil seal journal on axle shaft short end.

CAUTION

Inner oil seal and bushing in bore of spindle could be damaged when sliding spindle past axle splines. Install
spindle carefully to avoid damaging bushing inner oil seal. Failure to do so could cause premature compo-
nent failure.

4. Install spindle (10).

NOTE
Install two shorter capscrews at two top holes and two capscrews at bottom two holes.

5. Install ten capscrews (21), four shorter capscrews (22) and fourteen flatwashers (23) to secure wheel bearing spindle
(10). Torque capscrews to 150 1b-ft (203 Nm).

0244 00-4



TM 10-3930-660-24-2

FRONT PLANETARY WHEEL ENDS REPLACEMENT - CONTINUED 0244 00

INSTALLATION - CONTINUED

6.
7.

10.
11.

12.

13.

14.
15.
16.

17.

18.

19.

Install wheel hub and disc assembly (16).

Install two bearing cups (20) with a suitable driving
sleeve into wheel hub.

Place wheel hub and disc assembly (16) on floor or
bench with the brake disc up.

Apply a thin film of clean lubricating oil to inner bear-
ing (19) and install in inner bearing cup (20).

Install new oil seal (17) with a suitable driver.

Use a sling and hoist or other suitable lifting device to
support weight of wheel hub and disc assembly (16).

Apply a thin film of clean oil to inside diameter of
new oil seal (17) and to oil seal journal surface of
wheel bearing spindle (10).

Align wheel hub and disc assembly (16) with wheel
bearing spindle (10). Push wheel hub and disk assem-
bly onto spindle.

409-1266

Install outer bearing cone (18) in outer bearing cup (20).
Install hub bearing nut (14) and draw wheel hub and disc assembly (16) into position while rotating wheel hub.

To preload wheel bearings, seat bearings and related
components by tightening the hub bearing nut (14) to
100 1b-ft (136 Nm) while hub is rotated in both direc-
tions.

Back off hub bearing nut (14) to relieve preload on
bearings. Torque on nut should be 0 1b-ft (0 Nm).

Use planetary hub drag tool and a torque wrench to
check rolling torque while hub is rotating at a steady
rate (not starting torque). Record torque.

409-1267

Tighten hub bearing nut (14) and check hub rolling torque again. Increase in rolling torque from zero preload should be
3 to 5 Ib-ft (4.07 to 6.78 Nm) for new bearings.

0244 00-5



TM 10-3930-660-24-2

FRONT PLANETARY WHEEL ENDS REPLACEMENT - CONTINUED 0244 00

INSTALLATION - CONTINUED

20.
21.
22.

23.

24.

25.

26.
27.

NOTE
If bearings are to be reused, the increase in rolling torque should be 1.5 to 2.5 Ib-ft (2.03 to 3.4 Nm).

Install planetary ring gear (13) and sun gear (11).
Install dowel pin (15), if removed.

Locate hole (A) on back of planetary ring gear (13).
Orient ring gear with respect to dowel pin (15) on
wheel hub bearing nut (14).

NOTE

If pin is not aligned with hole (A) of ring
gear, spider assembly will not fit tight to
wheel hub.

Install planetary ring gear (13). It may be necessary to
turn hub bearing nut (14) to match hole (A) on back of
planetary ring gear (13). Hub bearing nut may be
tightened to match dowel pin (15) with planetary ring
gear, but torque on hub bearing nut should not exceed
150 1b-ft (203 Nm).

409-1268

Install sun gear thrust washer (12), sun gear (11) and new spindle snap ring (9). Tangs on thrust washer must engage
slots in ring gear (13).

Apply a thin film of clean lubricating oil to bore of planetary gear (8). Slide planetary gear and outer thrust washer (7)
onto planetary pinion shaft (6).

Install new snap ring (5) onto planetary pinion shaft (6).

Repeat steps 29 and 30 for second and third sets of planetary gears (8), thrust washers (7) and snap rings (5).

NOTE

Remove dirt, grease or moisture from the mating surfaces of the spider flange and hub mounting face and
dry both surfaces.

0244 00-6



TM 10-3930-660-24-2

FRONT PLANETARY WHEEL ENDS REPLACEMENT - CONTINUED 0244 00

INSTALLATION - CONTINUED

28.

29.

30.

31.

32.

33.

34.
35.

36.
37.

Minor concentrations of acetic acid may be produced during application of silicone TRTV-732 sealing com-
pound. Adequate ventilation must be provided when silicone RTV-732 clear sealing compound is applied in
confined areas. Failure to do so could cause respiratory irritation, headaches and nausea. Eye contact with
silicone RTV-732 sealing compound may cause irritation. If eye contact takes place, flush eyes with water
for 15 minutes and have eyes examined by a doctor.

Apply a continuous bead of sealing compound approximately 1/8 in. in diameter completely around the hub mounting
face and around the inner edge of all fastener holes to ensure complete sealing and prevent leakage.

NOTE

Assemble components immediately to permit sealing compound to spread evenly. Failure to do so could
cause axle to leak.

Start planetary spider (1) onto wheel hub (2), aligning teeth of planetary gears (8) with sun gear (11) and ring gear (13)
teeth.

Align the match marks on the spider flange and wheel hub as previously marked during removal.

Align holes on wheel hub (2) with holes on planetary
spider (1) flange and push spider assembly against hub

2.
Install sixteen capscrews (3) and flatwashers (4).

Torque capscrews (3) and torque to 60 to 75 Ib-ft (81
to 102 Nm).

Fill planetary wheel ends (WP 0126 00).

Install front disc brake assembly| (WP 0249 00).

409-1270

Install wheel assembly (WP 0134 00).
Operate vehicle and check for proper operation (TM 10-3930-660-10).

END OF WORK PACKAGE
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TM 10-3930-660-24-2

REAR AXLE ASSEMBLY REPLACEMENT 0245 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 39] WP 0324 00) WP 0316 00
Shop equipment, automotive maintenance (Item 21, WP 0317 00
WP 0324 00)

TM 10-3930-660-10
Floor jack, 2,000 1b (907 kg) capacity

Lifting capacity, 2,000 b capacity Personnel Required

Materials/Parts fwo
Cap and plug set (Item 8[WP 0323 00) Equipment Condition
Oil, lubricating (Item 32 Rear propeller shaft removed (WP 0124 00)
Rag, wiping (Item 40[ WP 0323 00} Rear tire assemblies removed (WP 0134 00)
Tag, marker (Item 57.[WP 0323 00} Rear disc brake assemblies removed (WP 0249 00)
Locknut (4) Counterweight removed (WP 0145 00)
REMOVAL
1. Disconnect axle breather hose (1) from frame.

409-1274
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TM 10-3930-660-24-2

REAR AXLE ASSEMBLY REPLACEMENT - CONTINUED 0245 00

REMOVAL - CONTINUED

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

CAUTION

Wipe area clean around all hydraulic connections to be opened during removal. Cap oil lines and plug holes
after removing lines. Contamination of the hydraulic system could result in premature failure.

NOTE

If more than one hydraulic line is to be removed, tag and identify lines to ensure proper installation. Use
container to catch any hydraulic oil that may drain from the system.

2. Disconnect and plug rear steering cylinder hydraulic

supply hoses (2).

NOTE
+ Weight of axle assembly is 1,650 1b (748 kg).

* Do not raise frame off jackstands.

Use a floor jack to support weight of rear axle assembly.

4. Remove axle aligning rod (3).

5. Remove locknut (4) and retaining bolt (5). Discard
locknut.

NOTE

Note location and quantity of washer spac-
ers during disassembly. Keep washer spac- 5
ers together as a set. Do not mix washer \

4

spacers sets.
409-1276

Remove axle aligning rod (3) and washer spacers (6).

Lower floor jack until top of axle housing is clear of frame and exhaust pipe. Carefully pull jack supporting axle assem-
bly from under vehicle while assistant holds axle assembly steady.

8. Support axle assembly using jack stands or blocks.

0245 00-2



TM 10-3930-660-24-2

REAR AXLE ASSEMBLY REPLACEMENT - CONTINUED 0245 00

CLEANING

See Cleaning instructions|(WP 0316 00).

INSPECTION
See Inspection instructions (WP 0317 00).
INSTALLATION

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

NOTE

At least one washer spacer must be installed on each side of axle pivot hole.

1. Place washer spacers (6) on frame pivot pin holes. Use thin film of grease to retain washer spacers (6).

2. Install axle assembly and align with frame pivot pin holes.

3. Place floor jack under center of axle assembly. Use floor jack to raise axle assembly. Have assistant hold axle assembly
steady.

4. Remove stands or blocks.

5. Carefully move axle under vehicle with jack and position axle pivot hole in line with frame pivot holes.

6. Lower floor jack to allow axle assembly to clear frame.

7. Use floor jack to carefully raise axle assembly while assistant holds assembly steady. Keep shims (6) in position.

8. Raise floor jack until axle pivot pin hole is aligned

with frame pivot pin holes.
9. Secure rear axle to frame with axle pivot pin (3).

10.  Secure axle pivot pin with retaining bolt (5) and new
locknut (4). Torque bolt (5) to 100 1b-ft (136 Nm).

11.  Install rear propeller shaft (WP 0124 00).

12. Install rear disc brake assemblies| (WP 0249 00).
13.  Install rear tire assemblies (WP 0134 00).

14. Use a floor jack to raise rear of vehicle until vehicle
frame clears jackstands. Remove jackstands and care-
fully lower vehicle.

0245 00-3



TM 10-3930-660-24-2

REAR AXLE ASSEMBLY REPLACEMENT - CONTINUED 0245 00

INSTALLATION - CONTINUED

15. Connect rear steering cylinder hydraulic supply hoses

Q).

(==

2 409-1275

16.  Connect axle breather hose (1) to frame. @

409-1280

17.  Install counterweight (WP 0145 00).
18.  Operate vehicle and check for proper operation (TM 10-3930-660-10).

END OF WORK PACKAGE
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TM 10-3930-660-24-2

REAR AXLE ALIGNING ROD REPLACEMENT

0246 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP

Tools and Special Tools

Tool kit, general mechanic’s (Item 39/ WP 0324 00)

Shop equipment, automotive maintenance (Item 21,

WP 0324 00)

Materials/Parts

Locknut (2)

Personnel Required

Two

Equipment Condition

Vehicle parked on level ground (TM 10-3930-660-
10)

Parking brake set (TM 10-3930-660-10)

1.

B

WARNING

Lifting equipment used for lifting vehicle must be in good condition and of suitable load capacity. Failure to
follow this warning may cause injury or death, or damage to equipment.

REMOVAL

With assistance, raise vehicle by the frame so that
weight of vehicle is off aligning rod (1). Do not raise
vehicle off ground.

2. Support vehicle under frame using stands.

3. Remove locknut (2) and bolt (3). Discard locknut.
4. Remove axle aligning rod (1).

INSTALLATION

1. Install axle aligning rod (1).

2. Install bolt (3) and new locknut (2).

3. Torque bolt (3) to 100 1b-ft (136 Nm).

4. Raise vehicle and remove stands.

5. Lower vehicle.

END OF WORK PACKAGE

409-1281
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TM 10-3930-660-24-2

REAR DIFFERENTIAL CARRIER ASSEMBLY REPLACEMENT

0247 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP

Tools and Special Tools
Tool kit, general mechanic’s (Item 39 WP 0324 00)

Shop equipment, automotive maintenance (Item 21,

WP 0324 00)
Lifting device, 4,000 1b capacity

Materials/Parts

Compound, prussian blue marking (Item 13,
0323 00

Compound, sealing (Item 13, WP 0323 00)
Sealant, Loctite (Item 46{ WP 0323 00)

Materials/Parts - Continued

Oil, lubricating (Item 32] WP 0323 00)

Personnel Required

Two

References

WP 0316 00
WP 0317 00

Equipment Condition

Rear axle assembly removed (WP 0245 00)

Axle housing drained (WP 0125 00)

Rear planetary wheel ends removed|(WP 0259 00)

REMOVAL

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

1. Remove differential carrier (2) from axle housing (3).

2. Carefully tip axle assembly so that rear differential
carrier (2) is up.

NOTE

Capscrews from differential carrier to axle
housing are of three different sizes. Note
size, location and quantity of capscrews
when removing for correct location during
replacement.

3. Remove twelve capscrews (4), twelve flatwashers (5),
two capscrews (6), two capscrews (7) and four flat-
washers (8) from differential carrier (2).

0247 00-1
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TM 10-3930-660-24-2

REAR DIFFERENTIAL CARRIER ASSEMBLY REPLACEMENT - CONTINUED 0247 00

REMOVAL - CONTINUED

4. Use a sling placed around the bevel pinion, behind companion yoke (9) to lift and support the differential carrier (2) dur-
ing removal.

5. Use a leather or rubber mallet to loosen the differential carrier (2) in the axle housing.
6. Carefully remove the differential carrier (2) from the axle housing (3).
7. Place differential carrier (2) on suitable stand or bench with ring gear up and clamp securely.
CLEANING
See Cleaning instructions.
INSPECTION

See Inspection instructions|(WP 0317 00

INSTALLATION

WARNING

*  Minor concentrations of acetic acid may be produced during application of silicone RTV-732 sealing
compound. Adequate ventilation must be provided when silicone RTV-732 sealing compound is applied
in confined areas. Failure to do so could cause respiratory irritation, headaches and nausea. Eye contact
with silicone RTV-732 sealing compound may cause irritation. If eye contact takes place, flush eyes
with water for 15 minutes and have eyes examined by a doctor.

»  Particles blown by compressed air are hazardous. DO NOT exceed 15 psi (103 kPa) nozzle pressure
when drying parts with compressed air. Use a maximum of 30 psi (207 kPa) when cleaning compo-
nents. DO NOT direct compressed air against human skin. Failure to follow this warning may cause
injury or death. Make sure air stream is directed away from user and other personnel in the area. To pre-
vent injury, user must wear protective goggles or face shield.

CAUTION

Be sure bearing caps of differential fit inside lugs inside of axle housing. Do not force differential into hous-
ing or damage will occur to housing and differential.

NOTE

*  When installing differential carrier, apply silicone sealant to the mounting surface of the axle housing.

+ Inside of axle housing and mounting flange where carrier fastens should be clean and dry before install-
ing carrier.

0247 00-2



TM 10-3930-660-24-2

REAR DIFFERENTIAL CARRIER ASSEMBLY REPLACEMENT - CONTINUED 0247 00

INSTALLATION - CONTINUED

1. Apply a 1/8 in. (32 mm) bead of silicone RTV-732
clear sealing compound to differential mounting sur-
face of axle housing (3). Be sure to apply sealing com-
pound around each tapped hole of mounting surface.

¥

WARNING

Use caution when handling heavy parts.
Provide adequate support and use assis-
tance during procedure. Ensure that any
lifting device used is in good condition
and of suitable load capacity. Keep clear of 2
heavy parts supported only by lifting
device. Failure to follow this warning may
cause injury or death.

2. Install differential carrier (2) into axle housing (3).

CAUTION

First four installed capscrews must be
evenly spaced to prevent uneven pressure
on differential carrier when torquing. Fail-
ure to do so could cause component dam-
age.

< (' Oy
S

3. Install four capscrews (4) and flatwashers (5) into cor-
ner locations around differential carrier (2) and axle
housing (3). Hand tighten.

4. Carefully push differential carrier (2) into position.
Tighten four capscrews (4) two or three turns each in a
pattern opposite each other.

409-1311

NOTE

Torque capscrews in pairs on opposing
sides of differential carrier.

5. Torque capscrews (4) to 50 to 75 Ib-ft (68 to 102 Nm).
Torque in pairs across from each other.

0247 00-3



TM 10-3930-660-24-2

REAR DIFFERENTIAL CARRIER ASSEMBLY REPLACEMENT - CONTINUED 0247 00

INSTALLATION - CONTINUED

6.

9.

10.
11.
12.

Install remaining eight capscrews (4), two capscrews (6), two capscrews (7), four flatwashers (8) and eight flatwashers
(5). Be sure flatwashers are in correct location as noted during disassembly.

Carefully install axle shafts (1) into axle housing (3) so not to damage bushings or seals in axle housing.
Carefully move axle housing (3) to upright position.

Install rear planetary wheel end.

Fill axle housing (WP 0125 00).

Install rear axle assembly on vehicld (WP 0245 00).

Operate vehicle, check for proper operation and leaks (TM 10-3930-660-10).

END OF WORK PACKAGE
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TM 10-3930-660-24-2

REAR PLANETARY WHEEL ENDS REPLACEMENT

0248 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP

Tools and Special Tools
Tool kit, general mechanic’s (Item 39/ WP 0324 00)

Shop equipment, automotive maintenance (Item 21,

WP 0324 00}
Lifting device, 200 1b (91 kg) capacity

Materials/Parts

Oil, lubricating (Item 33{ WP 0323 00)
Rag, wiping (Item 40 WP 0323 00)

Personnel Required

Two

References

WP 0316 00
WP 0317 00

Equipment Condition

Rear of vehicle raised 8 in. (20 cm) and supported
under rear axle

Rear planetary wheel end drained (WP 0126 00)
Tire assembly removed (WP 0134 00)
Rear disc brake assembly removed[(WP 0249 00)

REMOVAL

1. Mark planetary spider (1) and wheel hub (2) for cor-
rect alignment during installation.

2. Place a suitable container under planetary wheel end
assembly.

WARNING

Use caution when handling heavy parts.
Provide adequate support and use assis-
tance during procedure. Ensure that any
lifting device used is in good condition
and of suitable load capacity. Keep clear of
heavy parts supported only by lifting
device. Failure to follow this warning may
cause injury or death.

3. Remove sixteen capscrews (3) and sixteen flatwashers
(4) from planetary spider (1).

4. Place three capscrews (3) in jack screw holes (A) and
tighten to remove planetary spider (1).

5. Remove planetary wheel assembly.

0248 00-1
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TM 10-3930-660-24-2

REAR PLANETARY WHEEL ENDS REPLACEMENT - CONTINUED 0248 00

CLEANING

See Cleaning instructions|(WP 0316 00).

INSPECTION

See Inspection instructions (WP 0317 00).

.4

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

INSTALLATION

1.

Align the match marks on the spider flange and wheel
hub as previously marked during removal.

Align holes on wheel hub (2) with holes on planetary
spider (1) flange and push spider assembly against hub

2.

Install sixteen capscrews (3) and flatwashers (4).

Tighten capscrews (3) and torque to 60 to 75 1b-ft (81 =
to 102 Nm). 2

A 409-1312

Fill rear planetary wheel ends (WP 0126 00).
Install rear disc brake assembly (WP 0249 00).
Install tire assembly (WP 0134 00).

Operate vehicle and check for proper operation (TM 10-3930-660-10).

END OF WORK PACKAGE
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TM 10-3930-660-24-2

DISC BRAKE ASSEMBLY MAINTENANCE 0249 00

THIS WORK PACKAGE COVERS

Removal, Disassembly, Cleaning, Inspection, Assembly, Installation

INITIAL SETUP
Tools and Special Tools Materials/Parts - Continued
Tool kit, general mechanic’s (Item 39/ WP 0324 00) Back-up ring (14)
Shop equipment, automotive maintenance (Item 21, Dust seal (12)
WP 0324 00) O-ring (11 and 13)
Wood block
References
Materials/Parts WP 0129 00
Cloth, emery (Item 12} WP 0323 00)
. WP 0316 00
Sealant, Loctite (Item 45/ WP 0323 00)
Sealant, Loctite (Item 48] WP 0323 00) TM 10-3930-660-10
Oil, lubricating (Ttem 3 1L WP 0323 00) Equipment Condition
Rag, wiping (Item 40 WP 0323 00) Tire assembly removed (WP 0134 00)
Tag, marker (Item 57,/ WP 0323 00) Brake pads removed (WP 0130 00)
WARNING

Always use blocks, jackstands or other rigid, stable supports when working beneath raised equipment.
Ensure that hoists or jacks are in good condition. Never use frayed, twisted or pinched cables. Never use
bent or distorted hooks. Failure to follow this precaution could result in severe personal injury or machine
damage.

CAUTION

Wipe the area clean around all hydraulic connections to be opened during removal and disassembly. Cap oil
lines and plug holes after removing lines. Contamination of the hydraulic system could result in premature
failure.

0249 00-1



TM 10-3930-660-24-2

DISC BRAKE ASSEMBLY MAINTENANCE - CONTINUED 0249 00
REMOVAL

1. Disconnect line (1) from brake housing.

2. Remove four capscrews (2) and four washers (3).

3. Remove disc brake (4).

4. Repeat steps 1 thru 3 for other disc brakes.

409-1322

DISASSEMBLY

1. Use a C-clamp to hold a wood block against the two
pistons (5) on mounting side of housing (6).

C-CLAMP
6

2. Use compressed air at inlet fitting (15) to force pistons
(7) out of housing (6). Place a piece of wood in front
of the piston (7) that comes out first so other piston
will be forced out.

AIR GUN

WO0O0D BLOCK T  409-1323

E /
WARNING

* Do not put hands in front of the pistons when forcing out the pistons. Failure to follow this precaution
could result in severe personal injury.

* Do not exceed 30 psi (207 kPa) nozzle pressure. Always wear safety glasses. Do not direct compressed
air against human skin. Failure to follow these instructions may result in serious injury or death.

0249 00-2



TM 10-3930-660-24-2

DISC BRAKE ASSEMBLY MAINTENANCE - CONTINUED 0249 00

DISASSEMBLY - CONTINUED

3. Remove two pistons (7) from housing (6) bores oppo- 6
site from mounting plate.

4. Remove two bleeder screws (8) from housing (6).

409-1324

5. Remove plug (9) and fitting (15) from two cylinder heads (10).

6. Use a wrench on the two flat areas on top of cylinder
head (10). Remove two cylinder heads (10) from
housing (6).

7. Remove and discard O-ring (11) from each cylinder
head (10).

8. Use a wood block or dowel and push on two pistons

(5) to force pistons out from the mounting side of
housing (6) towards disc side.

9. Remove and discard four dust seals (12) from housing

(6).

] 4 ] 2 409-1325

10. Remove four O-rings (13) and four backup rings (14). Discard O-rings and back-up rings.
CLEANING

See Cleaning instructions[(WP 0316 00).
INSPECTION

1. Inspect pistons (5 and 7) for scratches and rust. Use emery cloth to remove small scratches and rust. Discard parts if
there are large scratches or amounts of rust.

2. Measure outer diameter of pistons (5 and 7). Discard pistons if the outer diameter is less than 2.995 in. (76 mm).

3. Inspect piston bores and ring grooves in housing for scratches and rust. Use emery cloth to remove small scratches and
rust. Discard housing if there are large scratches or amounts of rust.

4. Measure inner diameter of piston bores in housing (6). Discard housing if inner diameter of bore is more than 3.003 in.
(76.2 mm),

0249 00-3



TM 10-3930-660-24-2

DISC BRAKE ASSEMBLY MAINTENANCE - CONTINUED 0249 00

ASSEMBLY

WARNING

Use only specified parts when assembling the disc brake. Do not mix parts from other disc brakes. If install-
ing the wrong parts, the disc brake will not operate correctly and could result in severe personal injury and
equipment damage.

NOTE

Wipe all sealing surfaces on disc brake clean and dry. Apply film of clean hydraulic oil to all seals, pistons
and bores as parts are installed.

1.  Install new back-up ring (14) and new O-ring (13) in middle groove of each bore. The new back-up ring is installed
toward the lining side of housing (6). The new O-ring is installed towards the outside of the housing.

2. Install four new dust seals (12) in inner groove of housing bore.

Install pistons (5 and 7) in from lining side of housing (6).

»

Ensure that pistons (5 and 7) are straight in housing (6) bores. Push each piston (5 and 7) into housing bore until top of
piston is even with top of new dust seal (12).

Install a new O-ring (11) on two cylinder heads (10). Ensure that new O-rings are not cut by threads on cylinder head.
Install two cylinder heads (10) in housing (6). Torque cylinder heads to 75 1b-ft (102 Nm).
Apply loctite sealant to threads of plug (9) and fitting (15). Install plug and fitting in two cylinder heads (10).

© =N w»

Install two bleeder screws (8) in housing (6).

409-1324

14 12 409-1325
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TM 10-3930-660-24-2

DISC BRAKE ASSEMBLY MAINTENANCE - CONTINUED 0249 00
INSTALLATION
NOTE
Remove caps and plugs as hoses are installed. Wipe all sealing surfaces on disc brake clean and dry.
1. Position disc brake (4) on disc.
2. Check proper location of disc brake in relation with the disc.
3. Verify that disc is centered between disc brake hous-
ing.

4. Apply loctite on capscrew (2) threads install four
washers (3) and four capscrews (2). Torque capscrews
to 280 1b-ft (380 Nm).

409-1322

Install brake pads (WP 0130 00).

Check to see that brake pads are free to move.

Connect line (1) to brake housing.

Bleed air from brakes (WP 0129 00).

Install tire assembly (WP 0134 00).

10.  Operate vehicle and check for proper operation (TM 10-3930-660-10).

© ® =N »

END OF WORK PACKAGE
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TM 10-3930-660-24-2

STEERING KNUCKLE MAINTENANCE

0250 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation, Adjustment

INITIAL SETUP

Tools and Special Tools

Tool kit, general mechanic’s (Item 39] WP 0324 00)

Shop equipment, automotive maintenance (Item 21,
WP 0324 00)

Jacking screws

Materials/Parts

Grease (Item 20{ WP 0323 00)
Sealant, Loctite (Item 45 WP 0323 00)

References
WP 0138 00
WP 0316 00

WP 0317 00
TM 10-3930-660-10

Equipment Condition

Planetary wheel ends removed (WP_0244 00fand
WP 0248 00)
Tie rod removed (WP 0251 00)

REMOVAL
1. Mark steering knuckle caps. Upper (2) and lower (7)
caps are not interchangeable.

2. Remove four capscrews (1) from each steering
knuckle cap (2 and 7).

3. Install jacking screws in holes (A). Tighten jacking
screws to loosen caps (2 and 7).

0250 00-1
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TM 10-3930-660-24-2

STEERING KNUCKLE MAINTENANCE - CONTINUED 0250 00

REMOVAL - CONTINUED

NOTE

Do not mix upper and lower shims. Keep
shims together as a set for assembly.

4, Remove lower steering knuckle cap (7), thrust washer
(8) and shims (9 thru 11).

5. Remove upper steering knuckle cap (2) and shims (3
thru 5).

6. Remove grease fittings (6) from steering knuckle caps

(2 and 7), if necessary.
7. Remove steering knuckle (12) from end of axle.
Repeat steps 1 thru 7 for other side.

7 409-1339

CLEANING
See Cleaning instructions[(WP 0316 00).
INSPECTION
See Inspection instructions (WP 0317 00).
INSTALLATION
1. If removal was necessary, install grease fitting (6) in caps (2 and 7).
2. Apply grease in bores of steering knuckle for caps.

0250 00-2



TM 10-3930-660-24-2

STEERING KNUCKLE MAINTENANCE - CONTINUED 0250 00

INSTALLATION - CONTINUED

Install steering knuckle (12) end of axle.
4. Apply grease to groove face of thrust washer (8).

Install shims (9 thru 11) and thrust washer (8) on
lower steering knuckle cap (7). Tabs (B) on thrust
washer must be up.

6. Install lower cap assembly. Ensure that thrust washer
(8) tabs engage slots in end of axle housing before
final tightening of capscrews (1).

7. Apply loctite to threads of capscrews (1). Torque cap-
screws (1) to 85 to 117 1b-ft (115 to 159 Nm).

8. Install shims (3 thru 5) on upper steering knuckle cap
2).
9.  Install upper cap assembly.

10.  Apply loctite to threads of capscrews (1). Torque cap-
screws (1) to 85 to 115 Ib-ft (115 to 159 Nm).

11. Repeat steps 1 thru 10 for other steering knuckle, if
necessary.

409-1340
12.  Install planetary wheel ends (WP 0244 00 and WP 0248 00).
13. Install tie rod (WP 0251 00).
14.  Adjust tie rod (WP 0138 00).
ADJUSTMENT
1. If wheels are on ground, use a feeler gauge to measure gap between upper steering knuckle cap shoulder and top

machined surface of end of the axle housing.

2. If wheels are removed (axle supported by blocks), use a hydraulic jack or pry bar to push steering knuckle up until bot-
tom of steering knuckle is tight against bottom of axle. Measure gap as in step 1.

3. Vertical end play may also be measured by checking maximum vertical movement of knuckle with a dial indicator.
4. Record measurement.
5. If end play is 0.013 in. (0.33 mm) or less, no adjustment is necessary.

6. If vertical end play exceeds 0.013 in. (0.33 mm), go to step 9.

0250 00-3



TM 10-3930-660-24-2

STEERING KNUCKLE MAINTENANCE - CONTINUED 0250 00

ADJUSTMENT - CONTINUED

7. Remove upper and lower steering knuckle caps. Measure total current shim pack thickness (upper and lower shim packs
combined).

8. Subtract actual end play (value obtained in step 1) from total shim pack thickness obtained in step 7. Divide this result
by two.

9. Make new lower shim thickness the same value as calculated in step 8. If this thickness cannot be met exactly, choose

nearest thicker shim pack.

10. Make new upper shim thickness the same as value obtained in step 8, plus 0.005 in. (0.127 mm). If the result cannot be
met exactly, choose nearest thicker shim pack.

11.  Operate vehicle and check for proper operation (TM 10-3930-660-10).

END OF WORK PACKAGE
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TM 10-3930-660-24-2

TIE ROD REPLACEMENT 0251 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP

Tools and Special Tools Equipment Condition

Tool kit, general mechanic’s (Item 39/ WP 0324 00)

Shop equipment, automotive maintenance (Item 21,

Vehicle parked on level ground

WP 0324 00) Parking/emergency brake applied (TM 10-3930-
Materials/Parts 660-10)
Cotter pin (7) Wheel and tire assembly removed (WP 0134 00)
NOTE
The following procedures apply to both the front and rear tie rods.
REMOVAL
1. To provide access, disconnect rod ends of both steer-

ing cylinders (1) from ball joints (2). Swing cylinders
(1) out to provide access.

2. Count and record number of threads visible at rod end 2
of steering cylinder (1) between ball joint (2) and end = 5
of threads on rod.

Loosen nut and capscrew (3) of clamp (4).

4. Unscrew rod end of steering cylinder (1) from socket
of ball joint (2) until rod end is disengaged.

5. Swing cylinder (1) away from axle to provide suffi-
cient access.

6.  Repeat steps 1 thru 5 for other steering cylinder.

] 409-4099

0251 00-1



TM 10-3930-660-24-2

TIE ROD REPLACEMENT - CONTINUED 0251 00

REMOVAL - CONTINUED

7. Remove tie rod (5) from spindle knuckle (6).
Remove and discard cotter pin (7) from tie rod end.

9. Loosen castle nut (8).

10.  Tap castle nut (8) with a soft mallet to loosen tie rod
end from spindle knuckle (6).

11.  Remove castle nut (8).
12.  Repeat steps 2 thru 5 for other end of tie rod (5).

13.  Remove tie rod (5) from vehicle.

Vi
~—-7

409-1349

INSTALLATION
NOTE

It may be necessary to turn the wheels slightly when installing tie rod ends.
1. Position tie rod (5) ends into holes of steering spindle knuckles (6).
2. Install castle nuts (8) on each tie rod end. Torque castle nuts (8) to 200 to 250 1b-ft (271 to 339 Nm).
3. Further tighten castle nuts (8) as necessary until notches on each nut (8) align with cotter pin hole on each tie rod end.
4. Install new cotter pins (7) through notches on castle nuts (8) and through holes on tie rod ends.
5. Connect rod ends of steering cylinders (1) to ball

joints (2).

6. Swing cylinder (1) toward axle until cylinder rod end

is aligned with socket of ball joint (2).

7. Screw cylinder rod end into socket of ball joint (2)
until number of threads visible is the same as noted in
step 2 of Removal.

8. Torque nut and capscrew (3) of clamp (4) to 50 to 65
Ib-ft (68 to 88 Nm).

409-1350

9. Repeat steps 1 thru 8 for other steering cylinder.
10.  Install wheel and tire assembly (WP 0134 00).
11.  Adjust tie rod (WP 0138 00).

END OF WORK PACKAGE
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TM 10-3930-660-24-2

EMERGENCY STEERING PUMP ASSEMBLY REPAIR 0252 00

THIS WORK PACKAGE COVERS

Disassembly, Assembly

INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool kit, general mechanic’s (Item 39 WP 0324 00) Emergency steering pump removed (WP 0139 00)
References

TM 10-3930-660-10

DISASSEMBLY
NOTE
The motor, pump/motor endhead and pump assemblies are not repairable. Each must be replaced as an
assembly.
1. Remove four capscrews (1) and motor assembly (2).
2. Remove two capscrews (3) to separate pump/motor

endhead (4) from pump (5).

3. Remove check valve assembly (6) and relief valve
assembly (7), if necessary.

—

ASSEMBLY
1. If removal was necessary, install relief valve assembly
(7) and check valve assembly (6). i

2. Install pump/motor endhead (4) to pump (5). Install
two capscrews (3). 3

3. Install pump/motor endhead (4) to motor assembly 409-4100
(2). Install four capscrews (1).

4. Install emergency steering pump (WP 0139 00).
Operate vehicle, check for proper operation and leaks (TM 10-3930-660-10).

END OF WORK PACKAGE

0252 00-1/(-2 Blank)






TM 10-3930-660-24-2

CAB ASSEMBLY WITH ROPS/FOPS MAINTENANCE 0253 00

THIS WORK PACKAGE COVERS

Removal, Disassembly, Cleaning, Inspection, Assembly, Installation

INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 39 WP 0324 00} WP 0090 00
Shop equipment, automotive maintenance (Item 21,
| WP 0324 00)
Tit, body and fender repair (Item 37, TM 10-3930-660-10
)

Personnel Required
Lifting device, 1-ton capacity

Two
Materials/Parts Equipment Condition
Cap and plug set (Item 8 Cooling system drained (WP 0059 00)
Sealant, Loctite (Item 43[WP 0323 00) Hydraulic system drained (WP 0032 00)
Tag, marker (Item 57, Batteries removed (WP 0106 00)
Starwasher (14 and 15) Transmission cover removed (WP 0150 00)

0253 00-1



TM 10-3930-660-24

CAB ASSEMBLY WITH ROPS/FOPS MAINTENANCE - CONTINUED 0253 00

REMOVAL

1. Tag and disconnect two cab wiring harness connectors
.
2. Disconnect wiring at STE/ICE-R shunt (WP 0090 00).

409-1352

3. Tag and disconnect wiring at stud ground connection
(2) on vehicle frame.

4, Remove eight screws (3) securing STE/ICE-R diag-
nostic receptacle (4) and resistor module receptacle

o).

409-1353
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TM 10-3930-660-24-2

CAB ASSEMBLY WITH ROPS/FOPS MAINTENANCE - CONTINUED 0253 00

REMOVAL - CONTINUED

5.

10.

11.

12.

Remove four screws (6) and pull up on cover/hydrau-
lic joystick control assembly (7) to allow access
behind side console.

409-1354

Reach inside console and position receptacles (4 and 5) so they can be pulled from bottom of cab.
Pull receptacles (4 and 5) from bottom of cab.

Disconnect three cables (8 and 9) from NATO slave
receptacle (10).

Disconnect accelerator cable at engine (WP 0048 00).

Disconnect transmission cables at transmission (WP
0115 00).

Disconnect parking brake cable at parking brake lever
in cab (WP 0128 00).

Disconnect heater hoses at temperature control valve
and heater (WP 0170 00).

o>

409-1355
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TM 10-3930-660-24

CAB ASSEMBLY WITH ROPS/FOPS MAINTENANCE - CONTINUED 0253 00

REMOVAL - CONTINUED

13.
14.
15.

16.
17.
18.
19.
20.
21.
22.

WARNING M

* Do NOT remove hydraulic tank filler cap or disconnect or remove any hydraulic system line or fitting
unless hydraulic system pressure has been relieved. Hydraulic system pressure can be over 3,000 psi
(20685 kPa), even with engine and pump OFF. To relieve pressure, lower all hydraulic attachments to
the ground and shut down engine. Move control levers through all operating positions, then SLOWLY
loosen hydraulic tank filler cap. After maintenance, tighten all connections before applying pressure.
Escaping hydraulic fluid under pressure can penetrate the skin, causing injury or death.

* At operating temperature hydraulic oil is hot. Allow hydraulic oil to cool before disconnecting any
hydraulics. Failure to do so could result in injury.

CAUTION

Wipe area clean around all hydraulic connections to be opened during removal and disassembly. Cap oil
lines and plug holes after removing lines. Contamination of hydraulic system could result in premature fail-
ure.

NOTE

If more than one hydraulic line is removed, tag lines to ensure proper installation. Use container to catch any
hydraulic oil that may drain from system.

Disconnect two hydraulic steering control lines at priority valve (WP 0143 00).
Disconnect six hydraulic lines from hydraulic joystick, four at boom control valve, one at shuttle valve (WP 0181 00).

Disconnect one hydraulic line from transmission disconnect master cylinder at transmission control valve (WP 0122
00).

Disconnect four hydraulic brake lines; one at each brake tee and two at frame tilt/brake relief valve (WP 0133 00).
Disconnect hydraulic line at tee of all four steering cylinders (WP 0141 00).

Disconnect hydraulic lines at frame tilt cylinder port (WP 0183 00).

Disconnect hydraulic line at hydraulic piston pump (WP 0174 00).

Remove nuts (12 and 13), grounding strap (11) and starwashers (14 and 15). Discard starwashers.

Attach a suitable sling and a lifting device to cab. Raise lifting device to take up slack.

Remove four nuts (16), eight flatwashers (17), two washers (shims) (19), four rubber washers (18), two capscrews (20)
and two capscrews (21).
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CAB ASSEMBLY WITH ROPS/FOPS MAINTENANCE - CONTINUED 0253 00

REMOVAL - CONTINUED

AN

409-1356 409-1357

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

23.  Remove cab assembly. Have assistant check for any electrical or hydraulic connections which might have been missed
and need to be disconnected.

CAUTION

When placing cab on stands, be sure no hoses or wires are between cab and stands. Failure to follow this
procedure may result in damage to hoses or wiring.

24.  Place cab on suitable stands.
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CAB ASSEMBLY WITH ROPS/FOPS MAINTENANCE - CONTINUED

0253 00

DISASSEMBLY
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NOTE

If necessary, components may be removed from old cab and installed on new cab assembly.

Remove turn signal switch (WP 0093 00).

Remove steering wheel and column (WP 0136 00 and WP 0137 00).
Remove steering control valve (WP 0143 00).

Remove transmission shifter and cables (WP 0114 00 and WP 0115 00).
Remove back-up alarm switch (WP 0103 00).

Remove gauges and meters (WP 0068 00).

Remove blackout/service light switch (WP 0094 00).

Remove starter switch (WP 0072 00).

Remove horn button (WP 0105 00).

Remove fork autoleveler switch (WP 0079 00).

Remove spotlights (WP 0095 00).

Remove warning lights (WP 0092 00).

Remove spotlight switches (WP 0095 00).

Remove circuit breakers (WP 0071 00).

Remove underdash relays (WP 0083 00).

Remove steering select valve (WP 0144 00).

Remove brake and transmission disconnect pedals (WP 0116 00).
Remove transmission disconnect valve (WP 0116 00).

Remove brake control valve (WP 0131 00).

Remove brake accumulator (WP 0132 00).

Remove accelerator pedal and cable (WP 0050 00).

Remove parking brake lever and cable (WP 0128 00).

Remove hydraulic joystick control valvd (WP 0305 00).

Remove frame tilt valve (WP 0180 00).

Remove heater temperature control valve and cable (WP 0169 00).
Remove engine primer button (WP 0069 00).

Remove cab heater (WP 0168 00).

Remove seat and seat belt (WP 0160 00 and WP 0161 00).
Remove cab heater, hoses, lines and fittings (WP 0170 00).
Remove fire extinguisher and bracket (WP 0152 00).

Remove manual holder.

Remove windshield washer assembly (WP 0165 00).

Remove data plates (WP 0171 00).

Remove electric joystick controllef (WP 0235 00).

Remove composite lights (WP 0097 00).

Remove front and rear windshield wiper assemblies (WP 0163 00 and WP 0164 00).
Remove cab wire harness (WP 0109 00).

Remove neutral safety switch (WP 0066 00).

Remove battery box (WP 0108 00).

Remove tool box door latch (WP 0153 00).
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CAB ASSEMBLY WITH ROPS/FOPS MAINTENANCE - CONTINUED 0253 00

DISASSEMBLY - CONTINUED
41. Remove cab windshield and windows (WP 0157 00, WP 0158 00 and WP 0159 00).

42. Remove cab door latch (WP 0151 00).

43.  Remove sound suppression panel§ (WP 0254 00).

44. Remove cab level gauge (WP 0068 00).

45. Remove heater temperature control valve (WP 0168 00).

CLEANING
See Cleaning instructions[(WP 0316 00).
INSPECTION
See Inspection instructions (WP 0317 00).
ASSEMBLY
1. Install heater control valve (WP 0168 00).
2. Install cab level gauge (WP 0068 00).
3. Install new sound suppression panels into new cat (WP 0254 00).
4. Install cab door latch (WP 0151 00).
5. Install windshield and windows (WP 0157 00, WP 0158 00 and WP 0159 00).
6. Install tool box door latch into new cab (WP 0153 00).
7. Install battery box into new cab (WP 0108 00).
8. Install neutral safety switch into new cab (WP 0066 00).
9. Install cab wire harness into new cab (WP 0109 00).
10. Install front and rear windshield wiper assemblies into new cab (WP 0163 00 and WP 0164 00).
11.  Install composite lights into new cab (WP 0097 00).
12.  Install electric joystick controller into new cab.
13.  Install data plates into new cab (WP 0171 00).
14. Install windshield washer assembly into new cab (WP 0165 00).
15.  Install manual holder into new cab.
16. Install fire extinguisher and bracket into new cab (WP 0152 00).
17. Install cab heater, hoses, lines and fittings into new cab (WP 0170 00).
18. Install seat and seat belt into new cab (WP 0160 00 and WP 0161 00).
19. Install cab heater switch (WP 0168 00).
20. Install engine primer button (WP 0069 00).
21. Install heater temperature control valve and cable (WP 0169 00).
22. Install frame tilt valve into new cab (WP 0180 00).
23.  Install hydraulic joystick control valve into new cab[(WP 0305 00).
24. Install parking brake lever and cable into new cab (WP 0128 00).
25. Install accelerator pedal and cable into new cab (WP 0050 00).
26. Install brake accumulator into new cab (WP 0132 00).
27. Install brake control valve into new cab (WP 0131 00).
28. Install transmission disconnect valve into new cab (WP 0116 00).
29. Install brake and transmission disconnect pedals into new cab (WP 0116 00).
30. Install steering select valve into new cab (WP 0144 00).
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CAB ASSEMBLY WITH ROPS/FOPS MAINTENANCE - CONTINUED 0253 00

ASSEMBLY - CONTINUED

31. Install underdash relays into new cab (WP 0083 00).

32. Install circuit breakers into new cab (WP 0071 00).

33. Install spotlight switches (WP 0095 00).

34. Install warning lights (WP 0092 00).

35.  Install spotlights (WP 0095 00).

36. Install fork autoleveler switch (WP 0079 00).

37. Install horn button (WP 0105 00).

38. Install starter switch control (WP 0072 00).

39. Install blackout/service light switch into new cab (WP 0094 00).

40. Install gauges and meters into new cab (WP 0068 00).

41. Install back-up alarm switch into new cab (WP 0103 00).

42. Install transmission shifter and cables into new cab (WP 0114 00 and WP 0115 00).
43. Install steering control valve into new cab (WP 0143 00).

44. Install steering wheel and column into new cab (WP 0136 and WP 0137 00).
45. Install turn signal switch into new cab (WP 0093 00).

INSTALLATION

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.
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CAB ASSEMBLY WITH ROPS/FOPS MAINTENANCE - CONTINUED 0253 00

INSTALLATION - CONTINUED
1. Use a hoist and sling to position cab on vehicle.

NOTE

* Apply loctite to threads of capscrews as
installed.

» Use washers to shim cab so side of cab to
boom hoist cylinder anchor clearance, with
vehicle level and boom centered, is 2.75 in.
(70 mm) minimum. Shim both upper cab
mounts equally. Use as few washers as possi-
ble. Do not overshim.

2. Align cab and frame mounting holes and install two
capscrews (21), two capscrews (20), eight flatwashers
(17), two washers (shims) (19), four rubber washers
(18) and four nuts (16).

3. Torque cab mounting hardware to 640 1b-ft (868 Nm)
of torque.

AN

\

/

4. Remove hoist and sling.

/
—_ /@\/

~l
—
D

5. Connect hydraulic lines. Use tags placed on lines at
disassembly to ensure correct connection. Refer to
Removal, steps 13-19.

6. Connect heater hoses at temperature control valve and
heater (WP 0170 00).

7. Connect parking brake cable (WP 0128 00).

409-1358

8. Connect transmission cable at the transmission (WP 0115 00).
9. Connect accelerator cable at engine (WP 0048 00).

0253 00-9
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CAB ASSEMBLY WITH ROPS/FOPS MAINTENANCE - CONTINUED 0253 00

INSTALLATION - CONTINUED

10. Connect three cables (8 and 9) to the NATO slave
receptacle (10).

409-1355

NOTE

Apply loctite to threads of screws as installed.

11.  Position receptacles (4 and 5) in operator side console
and secure with eight screws (3).

]
4
” 4 409-1360
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CAB ASSEMBLY WITH ROPS/FOPS MAINTENANCE - CONTINUED 0253 00

INSTALLATION - CONTINUED

NOTE

Apply loctite to threads of screws as
installed.

12.  Secure joystick control assembly (7) with four screws

(©).

_77Q 7 409-1354

13.  Connect wiring at stud ground connection (2) on vehi-
cle frame.

409-1361
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CAB ASSEMBLY WITH ROPS/FOPS MAINTENANCE - CONTINUED 0253 00

INSTALLATION - CONTINUED
14.  Connect wiring at STE/ICE-R shunt (WP 0046 00).

15. Connect two cab wiring harness connectors (1).

409-1352

16. Install two new starwashers (14 and 15).

17.  Install grounding strap (11) and two nuts (12 and 13). Tighten nuts securely.
18.  Install transmission cover (WP 0150 00).

19. Install batteries (WP 0106 00).

20.  Fill hydraulic system (WP 0032 00).

21.  Fill cooling system (WP 0059 00).

22.  Operate vehicle and check for proper operation (TM 10-3930-660-10).

END OF WORK PACKAGE
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SOUND SUPPRESSION PANELS REPLACEMENT 0254 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 39] WP 0324 00) WP 0316 00
Materials/Parts WP 0317 00
Adhesive (Item 1| WP 0324 00) Equipment Condition
Panels (1 thru 10) Seat removed (WP 0160 00)
Windshield washer reservoir removed (WP 0165
00)
REMOVAL

NOTE

Sound suppression panels are glued to vehicle. Use a knife or single edged razor blade to cut panels from
vehicle. After removing panel, remove as much of old adhesive and panel material as possible. Remove
remainder of old adhesive with cleaning solvent. Refer to Cleaning instructions (WP 0317 00).

Remove headliner panel (1). Discard panel.
Remove right sidewall upper panel (2). Discard panel.
Remove right sidewall center panel (3). Discard panel.

Remove right sidewall lower panel (4). Discard panel.

Remove right sidewall rear panel (5). Discard panel.

AR

Remove rear panel (6). Discard panel.

409-1363
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SOUND SUPPRESSION PANELS REPLACEMENT - CONTINUED

0254 00

REMOVAL - CONTINUED

7.

10.

Remove left rear sidewall lower panel (7). Discard
panel.

Remove lower door panel (8). Discard panel.

Remove left rear sidewall upper panel (9). Discard
panel.

Remove upper dash panel (10). Discard panel.

CLEANING

See Cleaning instructions|(WP 0316 00).

INSPECTION

See Inspection instructions (WP 0317 00).

INSTALLATION

L=

NOTE

10

/ L

409-1364

When installing sound suppression panels, apply adhesive to both vehicle sheet metal and back of sound

suppression panel to be installed. Position panel on vehicle and press into place.

Install new upper dash panel (10).
Install new left rear sidewall upper panel (9).
Install new lower door panel (8).

Install new left rear sidewall lower panel (7).
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SOUND SUPPRESSION PANELS REPLACEMENT - CONTINUED 0254 00

INSTALLATION - CONTINUED

Install new rear panel (6).

Install new right sidewall rear panel (5).

5
6
7. Install new right sidewall lower panel (4).
8 Install new right sidewall center panel (3).
9

Install new right sidewall upper panel (2).
10. Install new headliner panel (1).
11.  Install windshield washer reservoir (WP 0165 00).
12. Install seat (WP 0160 00).

409-1363

END OF WORK PACKAGE
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24V HEATER ASSEMBLY REPAIR 0255 00

THIS WORK PACKAGE COVERS

Disassembly, Cleaning, Inspection, Assembly

INITIAL SETUP

Tools and Special Tools References
Tool kit, general mechanic’s (Item 39/ WP 0324 00) T™ 10-3930-660-10

Materials/Parts Equipment Condition

Rag, wiping (Item 40} WP 0323 00) Cab heater removed (WP 0168 00)

DISASSEMBLY

1. Remove screws (1) and cover (2), with two fan blades
(3) and motors (4).

2. Remove heater core (5).
If necessary, remove two fittings (6).

4. Remove fan assemblies and blades (3) from motors

4. 3

409-1367
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24V HEATER ASSEMBLY REPAIR - CONTINUED

0255 00

CLEANING

AN

WARNING

Particles blown by compressed air are hazardous. DO NOT exceed 15 psi (103 kPa) nozzle pressure when
drying parts with compressed air. Use a maximum of 30 psi (207 kPa) when cleaning components. DO NOT
direct compressed air against human skin. Failure to follow this warning may cause injury or death. Make
sure air stream is directed away from user and other personnel in the area. To prevent injury, user must wear
protective goggles or face shield.

1. Wipe dust or other deposits from blades of fans (3).

2. Clean heater coil (4) using a brush or low pressure
compressed air.
INSPECTION

1. Check heater coil (5) for kinks or for signs of leaking.
Replace leaking or damaged heater coil (5). 3

2. Check for loose or bent fan blades (3).

Check motors (4) for bad wiring connections or worn
insulation.

ASSEMBLY

If removed, install fittings (6).

Install blades (3) on motors (4) and install fan assemblies in cover (2).
Install heater coil (5).

Install cover (2) and attaching screws (1).

Install heater assembly (WP 0168 00).

Operate heater and check for proper operation (TM 10-3930-660-10).

S e

END OF WORK PACKAGE

0255 00-2
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PISTON PUMP MAINTENANCE

0256 00

THIS WORK PACKAGE COVERS

Disassembly, Cleaning, Inspection, Assembly

INITIAL SETUP

Tools and Special Tools

Tool kit, general mechanic’s (Item 39 WP 0324 00)

Shop equipment, automotive maintenance (Item 21,

WP 0324 00)
Driver, group (Item 9] WP 0324 00)
Materials/Parts

Rag, wiping (Item 40 WP 0323 00)
Gasket (4 and 10)

Materials/Parts - Continued
O-ring (5, 32 and 46)

References
WP 0316 00
WP 0317 00

TM 10-3930-660-10

Equipment Condition
Piston pump removed (WP 0174 00)

NOTE

Clean outside surfaces of the valve block and compensator before disassembly.

DISASSEMBLY

1.  Remove four screws (2) and pull compensator (1)
from valve block (3).

2. Remove gasket (4) and O-ring (5) from compensator
(1). Discard gasket and O-ring.

3. Remove rotating group parts from housing (6) and
valve block (3).

0256 00-1
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TM 10-3930-660-24-2

PISTON PUMP MAINTENANCE - CONTINUED

0256 00

DISASSEMBLY - CONTINUED

® N »n s

10.
I1.

NOTE

Piston will slide from rod piston and drop into the pump housing when valve block is removed from the

pump housing.

Remove six screws (9) and remove valve block (3) from housing (6).

Remove and discard gasket (10).
Remove wafer plate (11) from valve block (3).
If necessary, remove pin (12) from valve block (3).

Remove bearing (13) and spacer (14) from drive shaft

(15).

NOTE

* Three pins will drop from the cylinder block

when rotating group parts are removed from

shaft.
* The rotating group consists of components

(11, 14, 16, 17 and 19-25).
Hold shoe plate (19) with both hands to prevent rotat-
ing group parts from separating during removal, then
remove rotating group parts (18) from pump housing
(6).

Remove pin retainer (24) from cylinder block (17).

Remove piston (7) from housing (6).

0256 00-2
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TM 10-3930-660-24-2

PISTON PUMP MAINTENANCE - CONTINUED 0256 00

DISASSEMBLY - CONTINUED

Z

WARNING

Spring located in the cylinder block is under high tension and can cause severe personal injury if retaining
ring is not removed correctly.

12.  Place flatwashers (A), as required, under head of cap-
screw (B). Slide capscrew (B) through retaining ring

(21) and spring (20) until threaded end of capscrew is 17 A
visible through hole on other side of cylinder block C
an. [ B
13.  Place additional flatwashers (A), as required, and nut
(C) on threaded end of capscrew (B). A= 2[0 /22
14. Carefully tighten nut (C) and capscrew (B) until 23 _
spring te};lsioi is remove(d grom retaiging ring((Z) 1). —QW ©® 3

409-1474

NOTE

Use care when handling close tolerance parts that are removed in steps 15 and 16, to prevent burrs from
forming.

15. Remove retaining ring (21). Carefully loosen nut (C)
and capscrew (B) until spring (21) is fully extended.
Separate spring washer (22), spring (21) and spring
washer (23) from cylinder block (17).

16. Remove yoke (26) and shaft (15).

409-1475
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PISTON PUMP MAINTENANCE - CONTINUED 0256 00

DISASSEMBLY - CONTINUED

17.
18.

19.
20.

21.

22.
23.

24.

25.

26.

27.
28.

NOTE

Be careful not to damage shims when removing pintle covers.
Remove eight screws (28), then remove pintle covers (29) from each side of housing (6).

Retain shims (27), if possible, and use a micrometer to measure total shim thickness. If bearing subassemblies (30 and
31) are not defective, use the same shims (27), or a new shim with the same thickness, to preload bearing subassemblies
(30 and 31) at installation.

Remove O-rings (32) and bearing spacer (33) from each pintle.

Slide yoke (26) from side to side to loosen yoke bearing races (30) within housing (6). Use a wrench between yoke (26)
and pintle bearing (31) to help remove races (30). Apply pressure at the approximate center of bearing (31) and allow
bearing rollers to gently press race (30) out of housing (6).

Remove yoke (26) and driveshaft (15) from housing (6) as an assembly. Turn yoke (26) at an angle and slide the two
parts out of housing (6).
Remove seat (34) and yoke spring (35). Seat (36) and roll pin (27) will be attached to yoke (26).

Remove bearing (38) from driveshaft (15), if neces- ARBOR PRESS HERE
sary.

Use fabricated tool and an arbor press to remove bear-
ing (38) from driveshaft (15).

Remove bearing race (39) from housing (6), if neces-

sary.

Use fabricated tool and an arbor press to remove bear-

ing race (39) from housing (6). Discard bearing race

(39).

Remove retaining ring (40). IV-VK ELI¥I.IIB.I|ENA[‘;IY
Use fabricated tool and arbor press to remove shaft 9 IN. LONG
seal (41) from housing (6). ’

7, 409-1476

409-1477
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PISTON PUMP MAINTENANCE - CONTINUED 0256 00

DISASSEMBLY - CONTINUED

29. Disassemble valve block (3), if necessary.

PULLER
TooL

SHIM
STOCK

— )
400-1485 /D

NOTE

Do not disassemble check valve parts
unless there is a problem with valve opera-
tion. See Inspection steps 3 and 8.

30. If necessary, remove seat (42), valve (43) and spring
(44) from valve block (3).

31. Remove plug (45), O-ring (46), retaining ring (47) and
piston rod (8) from valve block (3).

NOTE

Be careful not to scratch the face of the
valve block during bearing race removal.

-
]
!
i
!
I
]
!
L

-

\
U e A

32. Use fabricated tool and shim stock to remove bearing
race (48) from valve block (3).

33. If necessary, remove two alignment pins (49) from

-1
i
M 1
r- I
housing (6). | :
34. Ifnecessary, remove two plugs (50) from compensator L -7 :
(. T I
I
CLEANING !
See Cleaning instructions[(WP 0316 00). 2’{ 29 |
INSPECTION *-C\]
1. See Inspection instructiony (WP 0317 00). 12 7 39
2. Turn piston (7) on rod (8) 360 degrees. If binding 3 7 )0 ] / /©O O -
occurs, replace piston and rod. 30 404 6 3 30 33 3/2 | Q \
3. Check that check valve seat (42) is tight within valve 21 29 28409_1 473
block (3) and that it does not protrude above the valve
block face.

0256 00-5
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PISTON PUMP MAINTENANCE - CONTINUED 0256 00

INSPECTION - CONTINUED

4. Inspect pins (16) for equal length, excessive wear and bends.
5. Replace all pins (16) if one is defective. 1
6. Inspect shoe plate (19) for excessive wear and crack- 4 - 'i
ing in the area of spherical washer (24). . - %3
7. If heavy wear or cracks are found, replace the shoe _ - \ 2
plate (19) and spherical washer (24) at the same time. g 5
8. Measure end play between piston (7) and shoe (23).
End play must not exceed 0.005 in. between piston
and shoe.
409-4101
9. Measure face thickness of each shoe. The face thickness of all shoes must be within 0.001 in. (0.025 mm) of each other.
10. Inspect cylinder block bore for wear, scratches and/or erosion between cylinders. Check the spring, washers and retain-
ing ring located within the cylinder block for wear.
11.  Check each cylinder block bore for excessive wear by 1
sliding the piston and shoe subassemblies through the
bores. If binding is evident, clean cylinder block and
piston, lubricate parts with clean hydraulic fluid and
again check for binding.
12.  Press check valve (43) against spring (44). Valve (43)
should return and hold firm against seat (42).
13.  Ifreplacement is necessary, spring (44), valve (43) and
seat (42) must be replaced as a set. 43 \
K ‘@"} 409-1479
ASSEMBLY
1. If removed, install two plugs (50) to compensator (1).
2. If removed, install alignment pins (49) into housing

(6).

409-1480
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PISTON PUMP MAINTENANCE - CONTINUED 0256 00

ASSEMBLY - CONTINUED

3.
4.

10.

11.
12.
13.
14.
15.

16.

17.

18.

19.
20.

Install new drive shaft bearing (38) and seal (41).

Use fabricated tool and an arbor press to press shaft
(15) through bearing (38). Press shaft until bearing ARBOR PRESS HERE
(38) bottoms against drive shaft (15) shoulder.

Use fabricated tool and an arbor press to install new
bearing race (39) into housing (6). Press race until it
bottom against housing shoulder.

Install shaft (15) into housing (6) and check that bear-
ing rollers (38) move freely in bearing race (39) as
shaft is turned. Remove shaft (15) from housing.

Use fabricated tool and an arbor press to install new 1 TUBING 6 IN. LONG
shaft seal (41) into housing (6). End of seal (41) must
be positioned 0.25 in. (6.35 mm) from edge of housing
(6) (just below retaining ring (40) groove).

Wrap plastic tape around spline end of driveshaft (15)
to prevent damage to shaft seal (41).

409-1482

Place housing (6) on a clean, flat surface with shaft seal (41) end down.

Insert spline end of driveshaft (15) into housing (6). Position driveshaft so that front shaft bearing (38) is inside bearing
race (39).

Install yoke spring (35) and seat (34) into housing (6).

Install yoke (26) into housing (6).

Install pintle bearings (31) on each end of yoke (26) and install bearing race (30).
Install bearing spacer (33) at one pintle end.

Install new O-ring (32) against spacer and into groove
at one pintle end.

Install a 0.010 in. (0.254 mm) shim under pintle cover
(29) at one pintle end.

Install four pintle cover screws (28) into pintle cover
installed in step 18 above and torque screws to 175-
185 Ib-in. (20-21 Nm).

Place housing (6) on its side so other end of pintle is
facing up. Install bearing spacer (33).

409-1483
Turn yoke (26) back and forth to seat bearings (31) in bearing races (30).

Install correct pintle shims (27).

0256 00-7
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PISTON PUMP MAINTENANCE - CONTINUED 0256 00

ASSEMBLY - CONTINUED

21.  With spacer (33) fully installed against bearing race (30), measure height of spacer with respect to the housing pintle
face using a micrometer. Take measurements in two places, 180 degrees apart.

22.  Average the two readings taken in step 23 above to PINTLE
obtain a nominal value. BEARING

SPACER

NOTE

A 0.007 to 0.009 in. (0.177 to 0.228 mm)
preload is required on the pintle bearings.

23.  Determine the number of shims required to obtain a
preload between 0.007 and 0.009 in. (0.177 to 0.228
mm) by subtracting the nominal preload (0.008 [0.203
mm]) from the calculated nominal valve (step 24).

409-1484

Example: Let’s assume the depth readings were 0.029 and 0.027 in. (0.736 and 0.685 mm). Add these two figures
together and divide by two to obtain the average (nominal value):

0.029 + 0.027 = 0.056 in. (0.736 + 0.685 = 1.421 mm)

0.056/2 =0.028 (1.421/2 = 0.710 mm) (nominal calculated valve)

Nominal Calculated Value - Nominal Preload Value = Required Shim Thickness
0.028 - 0.008 = 0.020 in. (0.711 - 0.203 = 0.508 mm) of shim thickness

NOTE

If calculated shim thickness is greater than 0.020 in. (0.508 mm), another shim must be added to the opposite
side of the yoke to reduce total shim thickness to less than 0.020 (0.508 mm). Shim thickness at either pintle
must not exceed 0.020 in. (0.508 mm). This is necessary to provide proper O-ring compression and prevent
pintle seal leakage.

0256 00-8



TM 10-3930-660-24-2

PISTON PUMP MAINTENANCE - CONTINUED 0256 00

ASSEMBLY - CONTINUED
24. Install correct shims (27).

25. Install pintle cover (29) and cross torque cover screws
(28) to 175-185 lb-in. (20-21 Nm).

NOTE

Yoke rotation will be stiff, but should be

loose enough to be moved by hand 48
(approximately 20 1Ib-in. (2.25 Nm)

torque). This tightness/drag indicates that \

bearings are preloaded. If yoke cannot be @/ -

moved by hand, preload is too great and
the preload adjustment must be repeated
until correct.

B 409-1485

26. Use fabricated tool and an arbor press to install new bearing race (48). Press race (48) until it bottoms against shoulder
in valve block (3).

NOTE

Check flatness of valve block face in area
around locating pin holes (B) and at
mounting screw (A) holes. If necessary,
use an India stone to remove burrs or
raised metal in these areas.

27. Install pipe plug (45) into valve block.

NOTE

\
U

+ If the shaft bearings, shaft, valve block or
housing were not replaced, use the bearing
spacer removed during disassembly to pre-
load the shaft and perform step 28. If any of
these items were replaced, preload adjust-
ment is required.

+ The bearing spacer kit contains several dif-
ferent sizes of bearing spacers.

S,

28. Install thickest bearing spacer (14) over driveshaft
(15) with chamfer facing into housing (6).

29. Slide bearing (13) onto shaft (15). Small diameter of O .\
bearing must face out of housing. /O@@ﬁ @ L \3938
UESOL ) i) wj
gy 1Ty

30. Temporarily install bearing (6) on valve block (3). Do 33 30 /1 T / / /@/O O q}"’\ 4091473
not install gasket (10) or rotating group parts (18) at 04 6 3l 30 33 32 2,7
this time. Turn shaft (15) to seat bearings, then torque 23 28
six screws (9) to 5 Ib-in. (0.5 Nm).

0256 00-9



TM 10-3930-660-24-2

PISTON PUMP MAINTENANCE - CONTINUED 0256 00

ASSEMBLY - CONTINUED
31. Use tapered feeler gauge to measure opening between valve block (3) and housing (6). Four measurements should be

obtained equidistant around unit. Average four readings by adding them together and dividing by 4. Calculate thickness
of shaft bearing spacer as shown in the following example:

+0.150 in. (3.81 mm) = measured thickness of bearing spacer
- 0.027 in. (0.68 mm) = average gap (estimated)

+0.003 in. (0.076 mm) +

0.001 in. (0.025 mm) = preload setting

+0.020 in. (0.508 mm) = compressed thickness of gasket

0.146 + 0.001 in. = required bearing spacer thickness to provide a 0.003 + 0.001 in. bearing preload

32. Remove the six mounting screws (8), then remove
housing (6) from valve block (3).

33.  Remove bearing (13) and thickest bearing spacer (14)
from shaft (15).

34. Locate bearing spacer (14) in kit with dimensions cal-
culated in step 35 above. Place spacer (14) next to the
new bearing (13) on shaft (15), with chamfer of spacer
facing the shaft shoulder. Use the original spacer (14)
and bearing (13) if preload is not required. Set aside
until final assembly is performed.

\

it

\
U e A

S,

409-1473
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TM 10-3930-660-24-2

PISTON PUMP MAINTENANCE - CONTINUED 0256 00

ASSEMBLY - CONTINUED

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Z
WARNING

Spring can cause severe personal injury if retaining ring is not properly installed. Use capscrew and flat-
washers as required and nut to temporarily relieve pressure of spring when installing retaining ring.

NOTE

Use care when assembling parts in cylinder block to prevent burrs from forming.

Install spring (20), spring washer (23) and spring
washer (22) in cylinder block (17). 17

A
Place flatwashers (A), as required, on hex end of cap- C / B

screw (B). Insert capscrew (B) through spring (20)
until threaded end of capscrew is visible through hole
on other side of cylinder block (17). A='20 22

| /
Place additional flatwashers (A), as required, and nut 23 —@me @« )—— 21

(C) on threaded end of capscrew (B).

Carefully tighten nut (C) and capscrew (B) and install
retaining ring (21).

Slowly and carefully loosen nut (C) and capscrew (B)
until pressure of spring (20) is on retaining ring (21).
Remove capscrew (B), flatwashers (A) and nut (C) 409-1474
from cylinder block (17).

Install pin retainer (24) into cylinder block (17) with the open end of retainer facing away from the large spline open-
ings. Position pin retainer (24) so that it is approximately 1/4 in. (6.35 mm) below the surface of the cylinder block.

Install three pins (16) into cylinder block (17) until they bottom against spring washer (23) already installed in cylinder
block.

Place spherical washer (24) on top of the three pins (16). Install shoe plate (19) and nine piston and shoe assemblies (23)
over spherical washer (24) and into cylinder block (17). Move shoe plate (19) in a side to side and up and down motion
to make sure each piston moves freely in its bore.

Place housing (6) on its side and hold shaft (15) horizontal. Install rotating group parts (18) into housing (6). Turn shaft
(15) to match splines in cylinder block (17) and spherical washer (24).

Place new gasket (10) over pins (49) and put housing (6) aside for final assembly.

NOTE

Lubricate all moving parts of piston pump with hydraulic oil to facilitate assembly and provide initial lubri-
cation. Pour hydraulic oil liberally over rotating group parts and wafer plate as these components are without
lubrication until the pump primes.

If removed, install locating pin (12) in valve block (3).

0256 00-11



TM 10-3930-660-24-2

PISTON PUMP MAINTENANCE - CONTINUED 0256 00

ASSEMBLY - CONTINUED

NOTE

The side of the wafer plate with the locating pin groove must face the valve block.

46. Assemble wafer plate (11) over bearing race (48) and plate groove over locating pin (12).

CAUTION

Wafer plate must be flat against valve block face. Check to make sure it does not rock back and forth. If
rocking motion occurs, make sure locating pin is bottomed out in the valve block. Wafer plate rocking will
induce high stress conditions and cause fractures in the wafer plate.

47. Place valve block (3) on its side. Install piston rod (8) into valve block (3) and attach retaining ring (47).

48. Install new O-ring (46) in the piston rod (8) O-ring
groove.

CAUTION

Be careful not to allow the piston to drop
from piston rod as this could damage the
piston.

49. Install piston (7) over piston rod (8).

50. Assemble valve block (3) to housing (6) with six
screws (9).

51.  Cross-torque screws (9) to bring valve block and
housing evenly together against gasket (10). Torque
screws (9) to 60-70 1b-ft (81-95 Nm).

409-1473

52.  Check shaft torque to verify correct bearing preload. If shaft torque is greater than 6 1b-ft (8 Nm), adjust shaft bearing
preload. See steps 22-27.

0256 00-12



TM 10-3930-660-24-2

PISTON PUMP MAINTENANCE - CONTINUED 0256 00

ASSEMBLY - CONTINUED

53.

54.
55.
56.
57.

Install new O-ring (5) in compensator and new gasket 1
(4) on compensator face surface.

409-4101

Install compensator (1) on valve block (3) and install four screws (2).
Cross-torque screws to 60-70 Ib-in. (7-8 Nm).

Install piston pump (WP 0174 00).

Operate vehicle, check for leaks and proper operation (TM 10-3930-660-10).

END OF WORK PACKAGE

0256 00-13/(-14 Blank)






TM 10-3930-660-24-2

PRIORITY VALVE REPAIR 0257 00

THIS WORK PACKAGE COVERS

Disassembly, Cleaning, Inspection, Assembly

INITIAL SETUP

Tools and Special Tools References

Tool kit, general mechanic’s (Item 39/ WP 0324 00) WP 0316 00
Materials/Parts WP 0317 00

Oil, lubricating (Item 33[ WP 0323 00} TM 10-3930-660-10
Rag, wiping (Item 40 WP 0323 00) Equipment Condition
O-ring (3, 5 and 7) Priority valve removed (WP 0177 00)

DISASSEMBLY

Remove relief valve cartridge (1) from housing (2).
Remove and discard O-ring (3).

Remove plug (4). Remove and discard O-ring (5).
Remove plug (6). Remove and discard O-ring (7).

wok Wb

Remove spring (8) and spool (9).
CLEANING

See Cleaning instructions[(WP 0316 00).
INSPECTION

See Inspection instructions (WP 0317 00).
ASSEMBLY

NOTE

Wipe all sealing surfaces of valve clean
and dry. Apply film of clean lubricating oil
to all seals as they are installed.

409-1383

Install new O-ring (5) on plug (4). Install plug (4) in housing (2). Finger-tighten plug (4).

Install spool (9) and spring (8).

Install new O-ring (7) on plug (6). Install plug (6) in housing (2). Finger-tighten plug (6).

Install new O-ring (3) on relief valve cartridge (1). Install relief valve cartridge (1) in housing (2).
Install priority valve (WP 0177 00).

Operate vehicle hydraulic system, check for proper operation and leaks (TM 10-3930-660-10).

S e

END OF WORK PACKAGE
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TM 10-3930-660-24-2

FRAME TILT/BRAKES RELIEF VALVE REPAIR

0258 00

THIS WORK PACKAGE COVERS

Disassembly, Cleaning, Inspection, Assembly

INITIAL SETUP

Tools and Special Tools

Tool kit, general mechanic’s (Item 39/ WP 0324 00)

Materials/Parts
Oil, lubricating (Item 33/ WP 0323 00)
Rag, wiping (Item 40 WP 0323 00)
O-ring (5, 10, 11 and 15)

References
WP 0316 00
WP 0317 00

TM 10-3930-660-10

Equipment Condition

Frame tilt/brakes relief valve removed (WP 0178

00)

DISASSEMBLY

1.

Use a wrench to hold jamnut (1) in place and remove
acorn nut (2).

Hold setscrew (3) in place and loosen jamnut (1).
Record number of turns required to remove setscrew
(€)2

Remove two sealing washers (4) and O-rings (5). Dis-
card O-rings.

Remove spring (6), plunger (7) and seat (8) from cap
).

Remove and discard O-ring (10) and two O-rings (11).
Back-up rings (12) are not removed.

0258 00-1
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TM 10-3930-660-24-2

FRAME TILT/BRAKES RELIEF VALVE REPAIR - CONTINUED 0258 00

DISASSEMBLY - CONTINUED

7. Remove spring (13), poppet assembly (14) and O-ring
(15) from valve seat (19). Discard O-ring.

8. Remove retainer (16), screw (17) and poppet (18), if
necessary.

NOTE

Do not remove seat from body.
9. Remove plugs (21 and 22) from valve body (20), if
necessary.

10. Remove two screws (23) and nameplate (24) from
valve body (20), if necessary.

409-4104

CLEANING
See Cleaning instructions[(WP 0316 00).
INSPECTION
See Inspection instructions .
ASSEMBLY
NOTE
Wipe all sealing surfaces of valve clean and dry. Apply film of clean hydraulic oil to all seals as they are
installed.
1. Ifremoval was necessary, install nameplate (24) and two screws (23) on valve body (20).

2. If removal was necessary, install plugs (21 and 22) on valve body (20).

0258 00-2



TM 10-3930-660-24-2

FRAME TILT/BRAKES RELIEF VALVE REPAIR - CONTINUED 0258 00

ASSEMBLY - CONTINUED

3. Install new O-ring (15) in seat (19).

4. If removal was necessary, install screw (17) and
retainer (16) on poppet (18).
5. Install poppet assembly (14) and spring (13) into body 10 n
(20).
6. Install two new O-rings (11) and new O-ring (10) on
cap (9). Ensure that back-up rings (12) are correctly
positioned.
1
7. Install spring (6), plunger (7) and seat (8) in cap (9). l 1 /,
8. Install cap (9). Ensure that spring (13) is positioned l ’/’ j
over seat (8). i/ //
9. Install setscrew (3) using the same number of turns as ‘\\\\\m té\ 8
was noted during Disassembly. . 6 1

10. Install jamnut (1) and tighten to hold setting. K@\Q \3 9
11. ’\ 1

Install two new O-rings (5) with sealing washers (4). 5 4

12.  Hold jamnut (1) in position and install acorn nut (2). 2 409-4103

13.  Install frame tilt/brakes relief valve (WP 0178 00).
14.  Operate vehicle, check for proper operation and leaks (TM 10-3930-660-10).

END OF WORK PACKAGE

0258 00-3/(-4 Blank)






TM 10-3930-660-24-2

FRAME TILT VALVE REPAIR

0259 00

THIS WORK PACKAGE COVERS

Disassembly, Cleaning, Inspection, Assembly

INITIAL SETUP

Tools and Special Tools

Tool kit, general mechanic’s (Item 39/ WP 0324 00)
Shop equipment, automotive maintenance (Item 21,

WP 0324 00)
Materials/Parts

Oil, lubricating (Item 33| WP 0323 00)
Rag, wiping (Item 40| WP 0323 00)

O-ring (6, 8 and 17)

References

WP 0316 00

WP 0317 00
TM 10-3930-660-10

Equipment Condition

Frame tilt valve removed (WP 0180 00)

DISASSEMBLY

1. Remove hub (1). Remove spring (2). Remove bushing
3.

2. Remove four socket head screws (4), body (5) and O-
ring (6). Discard O-ring.

3. Remove four seals (7), four O-rings (8), eight back-up
rings (9) and four seal springs (10). Discard O-rings.

0259 00-1
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TM 10-3930-660-24-2

FRAME TILT VALVE REPAIR - CONTINUED 0259 00

DISASSEMBLY - CONTINUED

4. Remove shaft washer (11) and disk assembly (12) from shaft (13).
5. Remove bearing race (14), bearing (15) and stop plate

(16).

6. Remove O-ring (17) and back-up ring (18). Discard
O-ring.

7. Do not remove stop pin (19) from cap (20) unless

damage is visible.

409-1388

CLEANING
See Cleaning instructions|(WP 0316 00).
INSPECTION

See Inspection instructions (WP 0317 00).

0259 00-2



TM 10-3930-660-24-2

FRAME TILT VALVE REPAIR - CONTINUED 0259 00

ASSEMBLY

NOTE

Wipe all sealing surfaces of valve clean and dry. Apply film of clean hydraulic oil to all seals as they are
installed.

1. If removal was necessary, install stop pin (19) in cap (20).

2. Install back-up ring (18) and new O-ring (17) in bore of cap (20).
3. Slide shaft (13) through hole in cap (20). Install bush-

ing (3) on shaft (13). 1

4. Use pliers to install spring (2) on shaft (13). 9

5. Tnstall hub (1). @/

6. Install bearing race (14) and bearing (15). D,,_——-—— 3

7. Install stop plate (16). Ensure that stop pin (19) is cen- -
tered in wide gap of plate (16). ] g/ 1

8. Install disk assembly (12) on shaft (13). The side of i h S— 9
disk assembly (12) with holes drilled through it must = 8
face away from cap (20). Ensure that one of two holes i \
drilled on outer surface of disk assembly (12) align 6 | 9
with stop pin (19). CD/ 210

409-1387

9. Install shaft washer (11) on shaft (13).

10. Install four seal springs (10), eight back-up rings (9), four new O-rings (8) and four seals (7) in body (4).
11.  Install new O-ring (6) in groove on body (5).

12.  Install body (5) to cap (20). Install four socket head screws (4).

13. Install frame tilt valve (WP 0180 00).

14.  Operate vehicle, check for proper operation and leaks (TM 10-3930-660-10).

END OF WORK PACKAGE
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TM 10-3930-660-24-2

CARRIAGE ASSEMBLY REPLACEMENT 0260 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 39 WP 0324 00) WP 0186 00
Shop equipment, automotive maintenance (Item 21, WP 0310 00
WP 0324 00}

Equipment Condition

Lifting device, 4,000 1b capaci
g pacity MLRS attachment fully lowered (TM 10-3930-660-

Materials/Parts 10)
Cap and plug set (Item 8 Backrest removed (WP 0160 00)
Compound, antiseize (Item 11 Fork auto leveler switch removed (WP 0080 00)
Tag, marker (Item 57,
Locknut (4 and 8)
Wood block

0260 00-1



TM 10-3930-660-24-2

CARRIAGE ASSEMBLY REPLACEMENT - CONTINUED

0260 00
REMOVAL
WARNING
At operating temperature, hydraulic oil is hot and under pressure. Hot oil can cause injuries. Allow hydraulic
oil to cool before disconnecting any hydraulic lines.
CAUTION
Wipe the area clean around all hydraulic connections to be opened during removal and disassembly. Cap oil
lines and plug holes after removing lines. Contamination of the hydraulic system could result in premature
failure.
NOTE
Identify lines to ensure proper installation. Use container to catch any hydraulic oil that may drain from sys-
tem.
1. Tag and disconnect four hydraulic lines (1) from fork 1
sideshift cylinders. Jm T
[ 1 Ll ! ]
i 1
/:-_:’ : u v ‘ T

19 = ~ - L & 1

i ~ 1

! \\ [} ]

3 |
T
'~ i
i
1 409-1394
¥
WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

2. Attach carriage assembly to a hoist through a sling.

3. Take up slack in lifting sling to allow hoist to support carriage assembly.

0260 00-2



TM 10-3930-660-24-2

CARRIAGE ASSEMBLY REPLACEMENT - CONTINUED 0260 00

REMOVAL - CONTINUED

4. Remove capscrew (3) and locknut (4) from tilt cylin-
der pivot pin (5). Discard locknut.

5. While supporting tilt cylinder (2) to prevent it from
dropping, remove tilt cylinder pivot pin (5) using a pin
puller.

Carefully lower tilt cylinder (2) onto MLRS frame.

Repeat steps 3 thru 6 for tilt cylinder on other side.
Start engine (TM 10-3930-660-10).

© ® =2

Slowly lower boom until base of carriage just contacts
the ground, and fork tips are about one inch above the
ground. This takes weight off of carriage pins (6).

10.  Shut off engine (TM 10-3930-660-10).
11.  Place wood block under each fork tip.
12. Remove carriage pivot pins (6).

13.  Remove capscrew (7) and locknut (8) from carriage
pivot pin (6). Discard locknut.

14. Remove carriage pivot pin (6).

15. Repeat steps 13 and 14 to remove second carriage
pivot pin (6).

16.  If necessary, remove forks (9) (WP 0186 00).

. . . 409-1395
17. If necessary, remove fork sideshift cylinders

0310 00).

INSTALLATION
NOTE

Remove caps and plugs as hoses are installed. Wipe all sealing surfaces on valve and hoses clean and dry.

1. If removed, install fork sideshift cylinderd (WP 0310 00).
2. If removed, install forks (9) (WP 0186 00).

¥

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

3. Using a hoist and sling, move carriage assembly into position on MLRS attachment.

0260 00-3



TM 10-3930-660-24-2

CARRIAGE ASSEMBLY REPLACEMENT - CONTINUED 0260 00

INSTALLATION - CONTINUED

4. Install carriage pivot pins (6).

5. Operate hoist as necessary to align mounting holes in
carriage and MLRS frame.

NOTE

Apply antiseize compound on pins as installed.

6. Install two carriage pivot pins (6), two capscrews (7)
and two new locknuts (8).

7. Connect four hydraulic lines (1) to fork sideshift cyl-
inders.

8. Start engine (TM 10-3930-660-10).

9.  Extend carriage tilt cylinders (1) to align pivot pin
holes in carriage frame and in cylinder rod ends.

NOTE
Apply anti-seize compound on pins.

10. Install two carriage tilt cylinder pivot pins (5), two
capscrews (3) and two new locknuts (4).

11.  Shut off engine (TM 10-3930-660-10).

12.  Disconnect hoist and remove lifting sling from car-

riage frame. 409-1395

13. Install fork auto leveler switch (WP 0080 00). 1
I
14.  Install backrest (WP 0160 00). ¥ HHi :
3} []
15. Lubricate carriage tilt cylinder pivot pins (4) and car- —=ZZE = F K
riage pivot pins (5). - i ‘:" 1
! ~~ l
1 ~ 4
16.  Start engine (TM 10-3930-660-10). S ‘ '
17.  Operate fork sideshift function several times in each E' .p) w 0 l
direction to bleed fork sideshift lines of air. = i
] 409-1394

18.  Shut off engine (TM 10-3930-660-10).

END OF WORK PACKAGE

0260 00-4



TM 10-3930-660-24-2

BOOM ASSEMBLY REPLACEMENT

0261 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP

Tools and Special Tools

Tool kit, general mechanic’s (Item 39] WP 0324 00)

Shop equipment, automotive maintenance (Item 21,

WP 0324 00)

Lifting device, 10,000 Ib capacity

Materials/Parts
Cap and plug set (Item 8[WP 0323 00)
Compound, antiseize (Item 11 WP 0323 00)
Rag, wiping (Item 40
Sealant, Loctite (Item 43
Strap, tie down (Item 56 WP 0323 00)

Tag, marker (Item 57,/ WP 0323 00)
Lockwasher (6)

Materials/Parts - Continued
Locknut (15 and 18)
Wood blocks, 2 inx 4 inx 12 in

(51 mm x 101 mm x 305 mm)

References
WP 0262 00

WP 0263 00
WP 0264 00

Personnel Required

Two

Equipment Condition
MLRS attachment cylinder removed (WP 0185 00)
MLRS attachment removed (WP 0188 00)
Transmission cover removed (WP 0150 00)

Boom assembly fully retracted (TM 10-3930-660-
10)

0261 00-1



TM 10-3930-660-24-2

BOOM ASSEMBLY REPLACEMENT - CONTINUED 0261 00

REMOVAL

WARNING

Do NOT remove hydraulic tank filler cap or disconnect or remove any hydraulic system line or fitting unless
hydraulic system pressure has been relieved. Hydraulic system pressure can be over 3,000 psi (20685 kPa),
even with engine and pump OFF. To relieve pressure, lower all hydraulic attachments to the ground and shut
down engine. Move control levers through all operating positions, then SLOWLY loosen hydraulic tank
filler cap. After maintenance, tighten all connections before applying pressure. Escaping hydraulic fluid
under pressure can penetrate the skin, causing injury or death.

CAUTION

Wipe area clean around all hydraulic connections to be opened during removal. Cap oil lines to assure
proper installation. Use container to catch any hydraulic oil that may drain from system.

NOTE

*  Inthis procedure, the inner, intermediate and outer boom sections are removed as a unit. For removal of
individual boom sections, refer fo WP 0262 00, WP 0263 00 and WP 0264 00|

*  If more than one hydraulic line is to be removed, tag lines to assure proper installation. Use container to
catch any hydraulic oil that may drain from system.

0261 00-2



TM 10-3930-660-24-2

BOOM ASSEMBLY REPLACEMENT - CONTINUED 0261 00

REMOVAL - CONTINUED

1. Disconnect boom electrical cable (1) from socket (2) on vehicle frame.
2. Disconnect two hoses (3) from boom extend cylinder
.
3. Remove four bolts (5), four lockwashers (6) and cover
(7) from rear of boom assembly (8). Discard lock-
washers.
4. Tag and disconnect two hoses from boom extend cyl-

inder (4). Close hoses (3) securely with caps.

5. Remove locknuts (A), capscrews (B) and clamp
halves (C) securing hydraulic hoses (3) to bottom of
boom assembly.

409-1396
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TM 10-3930-660-24-2

BOOM ASSEMBLY REPLACEMENT - CONTINUED 0261 00

REMOVAL - CONTINUED

10.

11.

12.

13.

14.

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

NOTE
Weight of boom assembly including boom extend cylinder is approximately 10,000 b (4535 kg).

Disconnect three hoses (9) from lines (10) at underside of boom assembly (8).

WARNING

Before performing step 7, make sure hoses at front of boom assembly are closed securely using plugs.
Hydraulic oil under pressure can spray from hoses causing bodily injury if hoses are not closed securely.

Start engine and raise boom assembly (8) as necessary
to access hoses (9). Stop engine (TM 10-3930-660-
10).

Tag and disconnect three hoses (9) from lines (10) at
underside of boom assembly (8). Plug three hoses (9)
with metal caps.

Disconnect rod end of boom hoist cylinders (12) from
boom assembly (8).

Start engine. Lower boom assembly (8) until cylinder
pivot pins (13) are just above cab. Stop engine (TM
10-3930-660-10).

Support boom assembly (8) with hoist and slings or
other suitable lifting device positioned at front of
boom assembly (8).

Place wood block across vehicle deck behind cab to
support boom hoist cylinders (12) when cylinders are
lowered.

Remove capscrew (14) and locknut (15) securing
pivot pin (13) to boom hoist cylinder (12). Discard
locknut.

Support boom hoist cylinder (12). Remove pivot pin
(13) from boom assembly (8) and boom hoist cylinder

(12).

409-1397
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TM 10-3930-660-24-2

BOOM ASSEMBLY REPLACEMENT - CONTINUED 0261 00

REMOVAL - CONTINUED

NOTE

In step 15, release hydraulic joystick immediately after boom hoist cylinder to be removed has fully
retracted. If joystick is allowed to remain open, the other cylinder will start to retract, putting extreme stress
on lifting equipment and boom assembly.

15.  Start engine and run at full throttle (TM 10-3930-660-10).

NOTE

Cylinder will retract very slowly.

16.  Fully retract boom hoist cylinder (12) using joystick.
Stop engine (TM 10-3930-660-10).

17.  Carefully lower cylinder (12) onto board placed across
vehicle deck so hydraulic line on cylinder is not dam-
aged.

18.  Repeat steps 13 thru 17 for other cylinder (6).

19. Place jackstand or support on front of vehicle deck.
Adjust support so that boom assembly (8) will be level
when lowered.

20. Carefully lower boom assembly (8) with hoist and
sling until front of outer boom section is on jackstand
or other suitable support.

21. Remove boom assembly (8) from vehicle frame.

409-1396a
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BOOM ASSEMBLY REPLACEMENT - CONTINUED

0261 00

REMOVAL - CONTINUED

22.

23.

24.

25.

26.

NOTE

Center of gravity for boom assembly is approximately 9 ft (2.74 Nm) from rear end of boom assembly.

CAUTION

To prevent damage to lines and electrical cable during step 21, place wood boards between underside of

outer boom section and slings.

Reposition hoist and slings to center of gravity for
boom assembly (8). Carefully raise boom assembly
(8) until weight of boom is removed from boom pivot
pins (16).

Remove capscrew (17) and locknut (18) securing
boom pivot pin (16) to vehicle frame. Discard locknut.

NOTE

Shims may fallout as pivot pins are
removed.

Remove boom pivot pin (16) from boom assembly (8)
from vehicle frame.

Remove shims (19) from between boom assembly (8)
and vehicle frame. Note quantity and position of shims
(19) for use during Installation.

Repeat steps 23 thru 25 for other boom pivot pin.

0261 00-6
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BOOM ASSEMBLY REPLACEMENT - CONTINUED 0261 00

REMOVAL - CONTINUED

CAUTION

Be careful that lines and electrical cable on underside of outer boom section are not damaged when boom
assembly is lowered onto supports.

27.  Carefully remove boom assembly (8) from vehicle frame and lower boom assembly (8) onto supports.

28. Remove tensioner (20) from boom assembly.

NOTE

Remove and discard two tie wraps from rubber hoses as necessary.

29. Remove four nuts (21), tensioner (20), two rubber hoses (22), threaded studs (23), springs (24) and spring retainers (25)
from bracket of outer boom.

INSTALLATION

1. Install two spring retainers (25), springs (24), threaded studs (23), rubber hoses (22) and tensioner (20) to bracket of
outer boom with four nuts (21).

2. Install two new tie down straps to secure rubber hoses (22) to threaded studs (23).

0261 00-7
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BOOM ASSEMBLY REPLACEMENT - CONTINUED 0261 00

INSTALLATION - CONTINUED
CAUTION

To prevent damage to lines and electrical cable during step 3, place wood boards between underside of outer
boom section and slings.

NOTE

*  Remove caps and plugs as hoses are installed. Wipe all sealing surfaces on hydraulic components and
hoses clean and dry.

+  Center of gravity for boom assembly is approximately 9 ft (2.7 m) from rear end of boom assembly.

¥

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

NOTE
Weight of boom assembly including boom extend cylinder is approximately 10,000 Ib (4535 kg).

3. Carefully lift boom assembly (8) into position over
vehicle with hoist and sling or other suitable lifting
device. Lower boom assembly (8) as required to align
boom pivot pin holes.

NOTE

Apply antiseize compound to boom pivot
pin as installed.

4, Position shims (19) between outer boom section and
inside surface of vehicle frame. Install boom pivot pin
(16).

5. Secure boom pivot pin (16) to vehicle frame with cap-

screw (17) and new locknut (18).
Repeat steps 4 and 5 for other pivot pin (16).

7. Place jackstand or support on front of vehicle deck.
Adjust support so boom assembly (8) is level when
lowered.

409-1399
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BOOM ASSEMBLY REPLACEMENT - CONTINUED 0261 00

INSTALLATION - CONTINUED

8.
9.

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Carefully lower boom assembly (8) with hoist and sling until front of outer boom section is on jackstand or support.

Secure hydraulic hoses (3) to bottom of boom assem- 7aX A
bly with new locknuts (A), capscrews (B) and clamp
halves (C). ]

Connect rod ends of boom hoist cylinder (12) to boom
assembly (8).

Reposition slings to front of outer boom section. 3

Lift boom assembly (8) until cylinder pivot pin holes
of boom assembly (8) are just above cab. 0

AB,C 409-1400

Lift boom hoist cylinders (12) into position and sup-
port cylinders.

CAUTION

Use hoist and sling to make final alignment with cylinder rod eye and pivot pin hole. Do not use the joystick
to make final alignment; damage to rod eye bushing could result.

NOTE

One boom hoist cylinder will begin to extend before the other. Install this cylinder first. Second cylinder will
begin to extend after first cylinder is connected.

Start engine (TM 10-3930-660-10).

Use joystick to extend boom hoist cylinder (12) until
cylinder rod eye is aligned with pivot pin hole of
boom assembly (8). Stop engine (TM 10-3930-660-
10).

NOTE

Apply antiseize compound to pivot pin as installed.

Secure pivot pin (13) to boom assembly (8) with cap-
screw (14) and new locknut (15).

Repeat steps 14 thru 16 for other boom hoist cylinder
(12).

Connect three hoses (9) to lines (10) at underside of
boom assembly (8).

Start engine and raise boom assembly (8) as required
to access lines (10). Stop engine (TM 10-3930-660-

WARNING

Remove hose caps carefully prior to con-
necting hoses in step 20. Hydraulic oil
may be under pressure.

Connect three hoses (9) to three lines (10) at underside 409-1301

of boom assembly (8).

Start engine and lower boom assembly (8) until hori-
zontal. Stop engine (TM 10-3930-660-10).

0261 00-9
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BOOM ASSEMBLY REPLACEMENT - CONTINUED 0261 00

INSTALLATION - CONTINUED

22.  Connect two hoses (3) to boom extend cylinder (4).
23.  Connect two hoses (3) to boom extend cylinder (4) as tagged.

NOTE

Apply loctite to threads of bolts as
installed.

24. Place cover (7) on rear of boom assembly (8) and
secure with four bolts (5) and four new lockwashers

(6).
25. Connect boom electrical cable (1) to socket (2) on
vehicle frame.

26. Install MLRS attachment (WP 0188 00).
27. Install MLRS attachment cylinder (WP 0185 00).
28. Install transmission cover (WP 0150 00).

29. Lubricate boom pivot pins and boom hoist cylinder
upper pivot pins.

30. Operate boom assembly and check for proper opera-
tions (TM 10-3930-660-10).

409-1402

END OF WORK PACKAGE
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TM 10-3930-660-24-2

INNER BOOM MAINTENANCE 0262 00

THIS WORK PACKAGE COVERS

Removal, Disassembly, Cleaning, Inspection, Assembly, Installation

INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 39/ WP 0324 00) WP 0111 00
Shop equipment, automotive maintenance (Item 21, WP 0193 00
WP 0324 00)
WP 0194 00
Lifting device, 4,000 1b capacity
WP 0262 00
Lifting chain
WP 0269 00
Materials/Part
aterials/Parts WP 031600
Cap and plug set (Item 8] WP 0323 00)
p and plug st ( WP 0317 00

Compound, antiseize (Item 11|, WP 0323 00)
Rag, wiping (Item 37| WP 0323 00)

Personnel Required

Sealant, Loctite (Item 43 Three

Tag, marker (Item 57/ WP 0323 00) Equipment Condition

Cotter pin (61) MLRS attachment removed (WP 0188 00)
Lockwasher (9, 22, 28, 42, 47 and 54) MLRS attachment cylinder removed (WP 0185 00)
Rope, 30 ft (9 m) Transmission cover removed (WP 0150 00)

Wood block 1 ft (30 cm) Boom level and retracted (TM 10-3930-660-10)

E

WARNING

* Do NOT remove hydraulic tank filler cap or disconnect or remove any hydraulic system line or fitting
unless hydraulic system pressure has been relieved. Hydraulic system pressure can be over 3,000 psi
(20685 kPa), even with engine and pump OFF. To relieve pressure, lower all hydraulic attachments to
the ground and shut down engine. Move control levers through all operating positions, then SLOWLY
loosen hydraulic tank filler cap. After maintenance, tighten all connections before applying pressure.
Escaping hydraulic fluid under pressure can penetrate the skin, causing injury or death.

e At operating temperature hydraulic oil is hot. Allow hydraulic oil to cool before disconnecting any
hydraulics. Failure to do so could result in injury.

0262 00-1



TM 10-3930-660-24-2

INNER BOOM MAINTENANCE - CONTINUED 0262 00

CAUTION

Wipe the area clean around all hydraulic connections to be opened during removal and disassembly. Cap oil
lines and plug holes after removing lines. Contamination of the hydraulic system could result in premature
failure.

NOTE

*  Ifmore than one hydraulic line is to be removed, identify lines to assure proper installation. Use suitable
container to catch any hydraulic oil that may drain from system.

*  Combined weight of outer boom weldment and boom extend cylinder is approximately 1,500 Ib (680

kg).
REMOVAL
NOTE
Count and record number of turns nut is loosened in step 1.
1. Loosen, but do not remove nut (1) on underside of

outer boom (2) to relieve tension on extended chain

3.

W00D BLOCK

409-1403

0262 00-2



TM 10-3930-660-24-2

INNER BOOM MAINTENANCE - CONTINUED 0262 00

REMOVAL - CONTINUED

2. Remove retract chain pulley (4).

NOTE
Record the number of turns nut is loosened in step 3 for use during installation.

Remove nut (5) and flatwasher (6) securing clevis (7). Remove clevis (7) from outer boom (2).

4. Remove capscrew (8) and lockwasher (9). Remove pin (10) and chain pulley (4) from intermediate boom (11). Discard
lockwasher.

5. Lift retract chain (12) through hole and over flange of
intermediate boom (11). This will allow retract chain
(12) to fall freely when inner boom is removed.

6. Loosen four nuts (19) at tensioner (20) to relieve ten-
sion on hoses (13 thru 15).

7. Tag and disconnect hoses (13 thru 15) from lines (16
thru 18).

8. Close end of lines (16 thru 18) with metal plugs.

Lty

il

.

409-1404
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INNER BOOM MAINTENANCE - CONTINUED 0262 00

REMOVAL - CONTINUED

9. Remove two capscrews (21) and two lockwashers (22)
securing spacer plate (23) and clamp halves (24). Dis-
card lockwashers.

10. Repeat step 9 for all remaining electrical cable clamp
assemblies under boom.

22 409-1405
11. Disconnect boom electrical cable (25) from socket
(26) on vehicle frame.
35 ‘3. 1
38 36
\oé e |
31
k]
(E—
1
= 1
1
1
26 34

39 409-1407
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TM 10-3930-660-24-2

INNER BOOM MAINTENANCE - CONTINUED 0262 00

REMOVAL - CONTINUED

12.

13.

14.
15.
16.
17.

18.
19.
20.

Remove four bolts (27), four lockwashers (28) and cover (29) from rear of outer boom (2). Discard lockwashers. If nec-
essary, remove retainer (66).

Separate extend chain (3) from clevis (30) at rear of
inner boom (31).

409-1406

Remove retaining ring (32) from pin (33).
Remove pin (33) from clevis (30) and separate extend chain (3) from clevis (30).
Tag and remove two hoses (34) from boom extend cylinder (35).

Place wood block under boom extend cylinder (35), between cylinder (35) and inner boom (31). Wood block will sup-
port cylinder (35) when pin (36) is removed.

Disconnect pin (36) securing base of boom extend cylinder (35) to anchor (37).
Remove two retaining rings (38) from pin (36).

Slide pin (36) right or left through hole in anchor (37) until pin (36) touches outer boom (2).

0262 00-5



TM 10-3930-660-24-2

INNER BOOM MAINTENANCE - CONTINUED 0262 00

REMOVAL - CONTINUED
21.  Carefully pull hoses (13 thru 15) from underside of hose pulley (39) out the rear of outer boom (2).

22.  Remove boom electrical cable (25) from outer boom 9
@. a
23.  Tie one end of a rope to anchor (37) at rear of outer i
boom (2).
24.  Tie other end of rope to hose pulley support bracket
(40).
25. Using chain, rope or hand winch, attach inner boom

(31) and intermediate boom (11) together at flanges.

26.  Pull inner boom (31) and intermediate boom (11) out
as an assembly until boom hose pulley (39) and rope
end are visible through hole near tensioner (20).

NOTE
Leave rope tied to cable.

27.  Untie rope from hose pulley support bracket (40). Tie
same rope end to plug end of boom electrical cable
(29).

28.  Pull rope from rear of outer boom until cable (25) is
not looped inside outer boom (2).

409-1408

CAUTION

To prevent damage to hoses and boom electrical cable, have assistant guide hoses out rear of outer boom
during step 29.

29.  Use hoist and sling (or other suitable lifting device) to push intermediate boom (11) and inner boom (31) as an assembly
into outer boom (2) until intermediate boom extends approximately 1 ft (0.3 m) from outer boom (2).

0262 00-6



TM 10-3930-660-24-2

INNER BOOM MAINTENANCE - CONTINUED 0262 00

REMOVAL - CONTINUED

30.

31.
32.

33.
34.

35.

NOTE

Adjust hoist and sling as required during steps 30 thru 32 to provide work room when removing wear pad
assemblies.

Remove capscrews (41), lockwashers (42) and flat- 57 56
washers (43). Discard lockwashers. \e! /58
NOTE \& <2 59,60
Note location and quantity of wear pad
components. Tag all wear pad components 92 J”' a
as removed. /\ -
Remove wear pad (44) and wear pad inserts (45). ,48 49 50,51
Remove capscrews (46), lockwashers (47) and flat-
washers (48). Discard lockwashers.
409-1409
NOTE
Shims are used as required. Note location and quantity of shims as removed.
Remove wear pad (49), shims (50 and 51) and wear pad inserts (52).
Remove capscrews (53), lockwashers (54) and flatwashers (55). Discard lockwashers.
NOTE
Shims are used as required. Note location and quantity of shims as removed.
Lift inner boom (31) and remove wear pad (56), wear pad inserts (57), spacers (58) and shims (59 and 60).

0262 00-7



TM 10-3930-660-24-2

INNER BOOM MAINTENANCE - CONTINUED 0262 00

REMOVAL - CONTINUED

36.  Using chain, rope or hand winch, attach outer boom (2) to intermediate boom (11).
37.  Pull out inner boom (31) from intermediate boom (11) approximately 12 ft (3.7 m).
NOTE
Center of gravity for inner boom with
extend cylinder is approximately 92 in.
(2.3 m) from front end of inner boom.
38.  Reposition hoist and sling at center of gravity for inner
boom (31). Place spreader bar between slings at
underside of boom (31).
NOTE
Have assistant guide hoses and boom elec-
trical cable from intermediate boom as 409-1410
inner boom is removed.
39. Slowly remove inner boom (31) from intermediate boom (11) while guiding hoses (13 thru 15) and boom electrical
cable (25) from intermediate boom (11).
40.  Untie rope from boom electrical cable (25).
41. Place inner boom (31) on supports.
NOTE
Leave other end of rope tied to anchor at rear of outer boom. Rope will be used during installation of inner boom.
DISASSEMBLY
1. Remove remaining wear pads from inner boom, if
necessary[(WP 0262 00).
2. Remove boom extend cylinder, if necessary (WP 0269
[00).
3. Remove boom hydraulic hoses from inner boom (WP
0194 00).
4. Remove boom electrical cable from inner boom (WP
0111 00).
Remove retract chain (12) from inner boom (31).
6. Remove cotter pin (61) and pin (62) securing clevis
(63) to inner boom (31). Discard cotter pin.
7. Remove retaining rings (64) and pin (65) securing cle-

vis (63) to retract chain (12).

409-1411
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INNER BOOM MAINTENANCE - CONTINUED 0262 00

CLEANING

See Cleaning instructions|(WP 0316 00).
INSPECTION

See Inspection instructions (WP 0317 00).
ASSEMBLY

1. If removal was necessary, install boom electrical cable to inner boom (WP 0111 00).

2. Ifremoval was necessary, install boom hydraulic hoses to inner boom (WP 0194 00).

3. If removal was necessary, install boom extend cylinder inside inner boom[ (WP 0269 00).
4. Ifremoval was necessary, install wear pads to inner boom (WP 0262 00).

5. If removal was necessary, install retract chain (12) to inner boom (31).

6. Secure clevis (63) to retract chain with pin (65) and retaining rings (64).

7. Secure clevis (63) to inner boom (31) with pin (62) and new cotter pin (61).

INSTALLATION

NOTE

* Remove caps and plugs as hoses are installed. Wipe all sealing surfaces on hydraulic components and hoses
clean and dry. Apply film of clean hydraulic oil to all seals as they are installed.

* Be sure that wood block placed between boom extend cylinder and inner boom during inner boom removal
remains in place during inner boom installation.

1. Support wood block between flanges of outer boom (2) and intermediate boom (11).

2. Position hoist and sling (or other suitable lifting device) at center of gravity for inner boom (31). Place spreader bar
between slings at underside of boom (31).

3. Position inner boom (31) in front of intermediate boom (11) with hoist and sling.

4. Tie end of rope to boom electrical cable (25).

5. Tape ends of hoses (13 thru 15) to boom electrical cable (25).

6. Place ends of boom electrical cable (25) and hoses (13 thru 15) inside intermediate boom (11).

7. Pull cable (25) and hoses (13 thru 15) with rope at rear of outer boom until they are free of slack.

8. Put free end of retract chain (12) through pulley hole of intermediate boom (11). Allow all slack of chain (12) to hang
from hole.

NOTE

During step 8, have assistant guide cable and hoses into front of intermediate boom. Have second assistant
pull rope at rear of outer boom. This will prevent hoses and cable from being crushed and damaged.

9. Install inner boom (31) into intermediate boom (11) approximately 3 ft (0.9 m).

0262 00-9
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INNER BOOM MAINTENANCE - CONTINUED 0262 00

INSTALLATION - CONTINUED

10.

11.

12.

13.

14.

15.

16.

NOTE

* Adjust hoist and sling as required during following steps to provide work room when installing wear pad
assemblies.

+ All used wear pads installed in following steps must be at least 3/8 in. (9.5 mm) thick. If wear pad is worn to
less than 3/8 in. (9.5 mm) thick, discard old wear pad and replace with new wear pad.

+ Shims are used as required. Install same quantity of shims as noted during removal.

Lift inner boom (2) to provide adequate space between 57 56 58

inner boom (2) and intermediate boom (11). M \e

Position spacers (58), shims (59 and 60), wear pads 43 42 &/

(56) and wear pad inserts (57) between intermediate \9 \ & — 99,60
boom (11) and inner boom (31). Chamfered side of 44 N 4 >4 '&

wear pad (56) must be facing towards inner boom /’ 52 j’e%
e

(31). Widest portion of wear pad (56) must be facing . s
towards outside of intermediate boom (11). /49 50.51

NOTE

Apply loctite to capscrews as installed in Oo.';—— 47
steps 12, 14 and 16. , z

Secure wear pad assemblies, parts (56 thru 60) to
intermediate boom (11) with flatwashers (55), new
lockwashers (54) and capscrews (53). Torque cap-
screws to 30 Ib-ft (41 Nm).

409-1409

NOTE

Shims are used as required. Install same quantity of shims as noted during removal.

Position wear pads (49), shims (50 and 51) and wear
pad inserts (52) between intermediate boom (11) and
inner boom (31). Chamfered side of wear pad (49)
must be facing towards inner boom (31). Widest por-
tion of wear pad (49) must be facing towards bottom
of intermediate boom (11).

Secure wear pad assemblies, parts (49 thru 52) to
intermediate boom (11) with flatwashers (48), new
lockwashers (47) and capscrews (46). Torque cap-
screws to 30 1b-ft (41 Nm).

409-1440

Position wear pads (44) and wear pad inserts (45) between intermediate boom (11) and inner boom (31). Chamfered side
of wear pad (44) must be facing towards inner boom (31). Widest portion of wear pad (44) must be facing towards out-
side of intermediate boom (11).

Secure wear pad assemblies, parts (44 and 45) with flatwashers (43), new lockwashers (42) and capscrews (41). Torque
capscrews to 30 1b-ft (41 Nm).

0262 00-10
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INNER BOOM MAINTENANCE - CONTINUED 0262 00

INSTALLATION - CONTINUED

17.  Using hoist and sling to move inner boom, check for clearance of 0.01 to 0.13 in. (0.25 to 3.30 mm) between inner boom
surface and wear pads. If necessary, add or subtract shims (50, 51, 59 and 60) until clearance is within specification.

CAUTION

To prevent damage to hoses and boom electrical cable, have assistant pull rope attached to boom electrical
cable and hoses at rear of outer boom.

NOTE

Be sure wood block placed between flanges of outer boom and intermediate boom during step 2, is still in
place.

18.  Push inner boom (31) into intermediate boom (11)
until approximately 4 ft of inner boom (31) extends
from front of intermediate boom (11).

19. Position hoses (13 thru 15) and boom electrical cable
(25) into shives on top side of hose pulley (39).

20.  Untie rope from anchor (37) at rear of outer boom (2).
Tie same rope end of hose pulley support bracket (40).

21. Using chain, rope or hand winch, attach inner boom
(2) and intermediate boom (11) together.

22.  Pull inner boom (31) and intermediate boom (11) from
outer boom (2) as an assembly until boom hose pulley
(39) and rope end are visible through hole near ten-
sioner (20).

23.  Untie rope end from hose pulley support bracket (40).
Pull rope, hoses (13 thru 15) and boom electrical cable
(25) through hole near tensioner until free of slack.

CAUTION

Have assistant guide hoses through hole
near tensioner while installing booms.

24. Make sure that hoses (13 thru 15) and boom electrical
cable (25) wrap around boom pulley (39) and remain
in proper position.

25.  Push inner boom (31) and intermediate boom (11) into
outer boom (2) as an assembly until outer boom is
approximately 1 ft (0.3 m) from flange of intermediate
boom (11).

409-1408

26. Remove tape from around boom electrical cable (25) and hoses (13 thru 15). Untie rope end from cable (25).

0262 00-11
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INNER BOOM MAINTENANCE - CONTINUED 0262 00

INSTALLATION - CONTINUED

27.  Push inner boom (2) in until mounting hole of cylinder (35) is aligned with mounting holes of anchor (37).

NOTE

Apply antiseize compound to pin as installed.

28.  Secure cylinder (35) to anchor (37) by sliding pin (36)
into place. Secure pin (36) with two retaining rings
(39).

29. Remove wood block from under cylinder (35).

30. Position chain (3) around extend chain sheave and
align holes of chain (3) with holes in clevis (30).

39 409-1407
31.  Attach chain (3) to clevis (30) with pin (33).

32.  Secure pin (33) with two remaining rings (32).
33.  Connect two hydraulic hoses (34) to boom extend cylinder (35).
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INNER BOOM MAINTENANCE - CONTINUED 0262 00

INSTALLATION - CONTINUED

34.

35.

36.
37.

38.

39.
40.

Connect hoses (13 thru 15) to lines (16 thru 18) at ten-
sioner.

With retract chain (12) around pulley (4), align pulley
(4) and intermediate boom holes. Install pin (10).

Apply Loctite to capscrew (8).

Install capscrew (8) and new lockwasher (9).

NOTE

Tighten nut same number of turns as noted
during removal.

Insert clevis (7) into hole in outer boom (2) and secure
with flatwasher (6) and nut (5).

16,17,18
13,14,15

409-1416

Tighten nut (1) on underside of outer boom (2) to adjust tension of extend chain (3) (WP 0193 00).
Adjust hydraulic hose tension (WP 0194 00).

409-1417
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INNER BOOM MAINTENANCE - CONTINUED 0262 00

INSTALLATION - CONTINUED
41.  Apply loctite to capscrews (21).

42.  While pulling cable (25) tight, install clamp halves (24), spacer plate (23) and two capscrews (21) to outer boom, closest
to tensioner (20).

43. Install remaining three cable clamps while pulling cable (25) tight.
44.  Connect boom electrical cable (25) to socket (26) on vehicle frame.

——

26

byl

oot % 31

409-1418

22 409-1405

16,17,18
13,14,15

409-1416
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INNER BOOM MAINTENANCE - CONTINUED 0262 00

INSTALLATION - CONTINUED

NOTE
Be sure that hoses and boom electrical cable are properly routed around tensioner.

45. Install MLRS attachment (WP 0188 00).
46. Install MLRS attachment cylinder (WP 0185 00).

NOTE

» Before performing step 47, check all hydraulic boom functions for proper operation.
* Apply loctite to threads of bolts as installed.
47. If removal was necessary, install retainer (66). Place

cover (29) on rear of outer boom (2) and secure with
four bolts (27) and four new lockwashers (28).

409-1406

48. Install transmission cover (WP 0150 00).
49.  Operate boom and check for proper operation (TM 10-3930-660-10).

END OF WORK PACKAGE

0262 00-15






TM 10-3930-660-24-2

INTERMEDIATE BOOM MAINTENANCE 0263 00

THIS WORK PACKAGE COVERS

Removal, Disassembly, Cleaning, Inspection, Assembly, Installation

INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 39 WP 0190 00
Shop equipment, automotive maintenance (Item 21, WP 019100
[WP 0324 00) WP 0193 00
Lifting device, 2,000 1b capacity
[WP 0316 00}
Materials/Parts
Cap and plug set (Item 8] WP 0323 00) TM 10-3930-660-10
Sealant, Loctite (Item 43 Personnel Required
Tag, marker (Item 57, Two
Lockwasher (6, 13 and 21) Equipment Condition
Wood block, 1 ft (30 cm) Inner boom removed
WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

NOTE
The weight of the intermediate boom is 830 1b (377 kg).
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INTERMEDIATE BOOM MAINTENANCE - CONTINUED

0263 00

REMOVAL

WARNING

Do NOT remove hydraulic tank filler cap or disconnect or remove any hydraulic system line or fitting unless
hydraulic system pressure has been relieved. Hydraulic system pressure can be over 3,000 psi (20685 kPa),
even with engine and pump OFF. To relieve pressure, lower all hydraulic attachments to the ground and shut
down engine. Move control levers through all operating positions, then SLOWLY loosen hydraulic tank
filler cap. After maintenance, tighten all connections before applying pressure. Escaping hydraulic fluid
under pressure can penetrate the skin, causing injury or death.

CAUTION

Wipe the area clean around all hydraulic connections to be opened during removal and disassembly. Cap oil
lines and plug holes after removing lines. Contamination of the hydraulic system could result in premature
failure.

NOTE

* If more than one hydraulic line is to be
removed, identify lines to assure proper
installation. Use container to catch any
hydraulic oil that may drain from system.

* Be sure rope used during inner boom removal

(WP 0263 00) is placed in intermediate boom

and fastened at each end.

1. Attach a hoist with slings (or other lifting device) to
intermediate boom (1). Use hoist to remove intermedi-
ate boom (1) 3/4 way out from outer boom (2).

NOTE

+ Note location and quantity of wear pad com-
ponents. Tag all components as removed.

» Raise or lower sling as required during steps
2 and 3 to provide work room when remov-
ing wear pad assemblies.

2. Remove capscrews (5), lockwashers (6) and flatwash-
ers (7). Discard lockwashers.

3. Remove wear pads (3) and wear pad inserts (4) from
front of outer boom (2).

0263 00-2

409-1420



TM 10-3930-660-24-2

INTERMEDIATE BOOM MAINTENANCE - CONTINUED 0263 00

REMOVAL - CONTINUED

4. Remove capscrews (12), lockwashers (13) and flatwashers (14). Discard lockwashers.

NOTE ] 3
Shims are used as required. Note location § e ﬁ/
and quantity of shims as removed. S P \
2 4 9,10

5. Remove wear pads (8), shims (9 and 10) and wear pad
inserts (11) from outer boom (2).

6. Remove capscrews (20), lockwashers (21) and flat-
washers (22). Discard lockwashers.

NOTE

Shims are used as required. Note location
and quantity of shims as removed.

409-1421

7. Remove wear pads (15), spacer plates (16), shims (17 and 18) and wear pad inserts (19) from front of outer boom (2).

NOTE WO00D BLOCK

Center of gravity for intermediate boom is
approximately 82 in. (208 cm) from front
flange of boom. Position hoist at center of
gravity during step 8.

8. Place a spreader bar under intermediate boom (1) and
hold in place. Attach hoist with slings around spreader
bar and intermediate boom (1).

9. Use hoist to remove intermediate boom (1) from outer
boom (2). Place intermediate boom (1) on supports.

409-1422

DISASSEMBLY

1. Remove boom retract chain sheave (WP 0193 00), if necessary.
2. Remove boom hose pulley (WP 0191 00), if necessary.

3. Remove wear pads (WP 0266 (10) from intermediate boom (1), if necessary.

CLEANING
See Cleaning instructions|(WP 0316 00).
INSPECTION

See Inspection instructions| (WP 0317 00) and (WP 0190 00).

0263 00-3
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INTERMEDIATE BOOM MAINTENANCE - CONTINUED 0263 00
ASSEMBLY
1. If removal was necessary, install wear pads|(WP 0267 W00D BLOCK
inside intermediate boom (1).
2. If removal was necessary, install boom hose pulley
retract chain sheave (WP 0191 00).
3. If removal was necessary, install boom retract chain

sheave (WP 0193 00).

409-1422

INSTALLATION

NOTE

Center of gravity for intermediate boom is approximately 82 in. (208 cm) from front flange of boom. Posi-
tion hoist at center of gravity.

1. Place a spreader bar under intermediate boom (1).
Hold spreader bar in place until hoist with slings is
installed.
2. Use hoist or other suitable lifting device to install 910

intermediate boom (1) into outer boom (2). Slide the
intermediate boom (1) 1/4 of the way into outer boom

2).
3. Move hoist with slings to the front end of intermediate
boom (1).

409-1421

NOTE

* All used wear pads installed in steps 5 thru 11 must be at least 3/8 in. (9.5 mm) thick. If wear pad is worn to
less than 3/8 in. (9.5 mm) thick, discard old wear pad and replace with new wear pad.

* Adjust hoist and sling as required during steps 5, 8 and 11 to provide work room when installing wear pad
assemblies.

+ Shims are used as required. Install same quantity of shims as noted during removal.

0263 00-4
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INTERMEDIATE BOOM MAINTENANCE - CONTINUED 0263 00

INSTALLATION - CONTINUED

4.

10.

11.
12.
13.
14.
15.

Position shims (17 and 18), spacers plates (16), wear pads (15) and wear pad inserts (19) between intermediate boom (1)
and outer boom (2). Chamfered side of wear pad (15) must be facing towards intermediate boom (1). Widest portion of
wear pad (15) must be facing towards outside of outer boom (2).

Apply loctite to capscrews (20). Secure wear pad assemblies, parts (15 thru 19) to outer boom (2) with flatwashers (22),
new lockwashers (21) and capscrews (20). Torque capscrews (20) to 30 1b-ft (40 Nm).

NOTE

Shims are used as required. Install same quantity of shims as noted during removal.

Position wear pads (8), shims (9 and 10) and wear pad inserts (11), between outer boom (2) and intermediate boom (1).
Chamfered side of wear pad (8) must be facing towards intermediate boom (1). Widest portion of wear pad (8) must be
facing towards bottom of outer boom (2).

Apply loctite to capscrews (12). Secure wear pad assemblies, parts (8 thru 11) to outer boom (2) with flatwashers (14),
new lockwashers (13) and capscrews (12). Torque capscrews (12) to 30 1b-ft (40 Nm).

Position wear pads (3) and wear pad inserts (4)
between outer boom (2) and intermediate boom (1).
Chamfered side of wear pad (3) must be facing
towards intermediate boom (1). Widest portion of
wear pad (3) must be facing towards outside of outer
boom (2).

Apply loctite to capscrews (5). Secure wear pad
assemblies, parts (3 and 4) with flatwashers (7), new
lockwashers (6) and capscrews (5). Torque capscrews
(5) to 30 Ib-ft (40 Nm).

409-1424

Using hoist and sling to move inner boom, check for clearance of 0.01 to 0.13 in. (0.25 to 3.30 mm) between intermedi-
ate boom surface and wear pads. If necessary, add or subtract shims (9, 10, 17 and 18) until clearance is within specifi-
cations.

Use hoist to slide intermediate boom (1) in until it is approximately 1 ft (0.3 m) from end of outer boom (2).
Install wood block between outer boom (2) and intermediate boom (1) for use during installation of inner boom.
Install inner boo.

Remove wood block.

Operate boom and check for proper operation (TM 10-3930-660-10).

END OF WORK PACKAGE

0263 00-5/(-6 Blank)
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OUTER BOOM MAINTENANCE 0264 00

THIS WORK PACKAGE COVERS

Removal, Disassembly, Cleaning, Inspection, Assembly, Installation

INITIAL SETUP

Tools and Special Tools Materials/Parts - Continued
Tool kit, general mechanic’s (Item 39 WP 0324 00} Lockwasher (17 and 21)
Shop equipment, automotive (Item 21, WP 0324 Wood block

References

Lifting device, 2,000 1b capacity

Materials/Parts
Cap and plug set (Item 8 WP 0323 00) T™M 10-3930-660-10
Compound, antiseize (Item 11 Personnel Required
Sealant, Loctite (Item 43[ WP 0323 00) Two
Rag, wiping (Item 40[ WP 0323 00} Equipment Condition
Locknut (11 and 14) Intermediate boom remove

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

NOTE
Weight of the outer boom is 1,600 Ib (726 kg).

0264 00-1



TM 10-3930-660-24-2

OUTER BOOM MAINTENANCE - CONTINUED 0264 00

REMOVAL

WARNING

* Do NOT remove hydraulic tank filler cap or disconnect or remove any hydraulic system line or fitting
unless hydraulic system pressure has been relieved. Hydraulic system pressure can be over 3000 psi
(20685 kPa), even with engine and pump OFF. To relieve pressure, lower all hydraulic attachments to
the ground and shut down engine. Move control levers through all operating positions, then SLOWLY
loosen hydraulic tank filler cap. After maintenance, tighten all connections before applying pressure.
Escaping hydraulic fluid under pressure can penetrate the skin, causing injury or death.

*  Before performing step 2, make sure lines and extend cylinder hoses under boom are closed securely
using metal plugs. Hydraulic oil under pressure can spray from hoses and lines causing bodily injury if
lines and hoses are not closed securely.

CAUTION

Wipe the area clean around all hydraulic
connections to be opened during removal
and disassembly. Cap oil lines and plug
holes after removing lines. Contamination
of the hydraulic system could result in pre-
mature failure.

NOTE

If more than one hydraulic line is to be
removed, tag lines to assure proper instal-
lation. Use suitable container to catch any
hydraulic oil that may drain from system.

1. Start engine and raise outer boom (3) as necessary to
access hoses (1 and 2). Stop engine (TM 10-3930-660-
10).

WARNING

Disconnect hoses carefully during step 3.
Hydraulic oil may be under pressure. Fail-
ure to follow this precaution will cause
personal injury.

2. Tag and disconnect three hoses (1) from lines (4) at
bulkhead. Plug three hoses (1) with metal caps.

3. Remove capscrew (5), four clamp halves (6) and nut
(7) securing two hoses (2). Leave hoses (2) plugged
with metal caps.

0264 00-2
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OUTER BOOM MAINTENANCE - CONTINUED 0264 00

REMOVAL - CONTINUED

4. Place wood blocks on machine deck behind cab to support boom hoist cylinders (8) when cylinders are lowered.

5. Start engine. Lower outer boom until cylinder pivot pins (9) are just above cab. Stop engine (TM 10-3930-660-10).
6. Support outer boom (3) with hoist and slings positioned at front of boom (3).

7. Remove capscrew (10) and locknut (11) securing pivot pin (9) to boom hoist cylinder (8). Discard locknut.

8. Support boom hoist cylinder (8). Remove pivot pin (9) from outer boom (3) and boom hoist cylinder (8).

CAUTION

In step 9, release hydraulic joystick immediately after boom hoist cylinder being removed has fully
retracted. If joystick is allowed to remain open, the other cylinder will start to retract, putting extreme stress
on lifting equipment and boom, which may result in damaged equipment.

NOTE

Cylinder will retract very slowly.

9. Start engine and run at full throttle. Fully retract boom
hoist cylinder (8). Stop engine (TM 10-3930-660-10).

10.  Carefully lower cylinder (8) onto board placed across
vehicle deck so hydraulic line on cylinder (7) is not
damaged.

11.  Repeat steps 7 thru 10 for other cylinder (8).

409-1428
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TM 10-3930-660-24-2

OUTER BOOM MAINTENANCE - CONTINUED 0264 00

REMOVAL - CONTINUED

12.
13.

14.

15.

16.

17.

18.

19.

NOTE

Place jackstand or support on front of vehicle deck. Adjust support so that outer boom will be level when
lowered.

Carefully lower outer boom (3) with hoist and sling until front of boom (3) is on jackstand or support.

Remove outer boom (3) from vehicle frame.

NOTE

Center of gravity for outer boom is approximately 92.5 in. (235 cm) from front flange of outer boom.

CAUTION

To prevent damage to lines during step 14, v '
place wood boards between underside of
outer boom and slings.

Reposition hoist and slings to center of gravity for
outer boom (3). Carefully raise outer boom (3) until
weight of boom is removed from boom pivot pins

(12).
Remove capscrew (13) and locknut (14) securing
boom pivot pin (12) to vehicle frame. Discard locknut.

NOTE

Shims may fall out as pivot pins are
removed.

Remove boom pivot pin (12) from outer boom (3) and
vehicle frame.

Remove shims (15) from between outer boom (3) and
vehicle frame. Note quantity and position of shims
(15) for use during installation.

Repeat steps 15 thru 17 for other boom pivot pin (12).

), 12
@ 14
409-1429

CAUTION

Be careful that lines on underside of outer boom are not damaged when boom is lowered onto supports. Fail-
ure to do so could cause vehicle damage.

Carefully remove outer boom (3) from vehicle and lower boom (3) onto supports.

0264 00-4
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OUTER BOOM MAINTENANCE - CONTINUED 0264 00
DISASSEMBLY
1. If necessary, remove three lines (4) from underside of outer boom (3).

NOTE

Lines are not interchangeable. Note location of each line for use during installation.

2. Remove two capscrews (16), two lockwashers (17)
and one clamp cover (18) from each pair of clamp
halves (19). Discard lockwashers. Note location and
orientation of clamp halves (19) for use during instal-
lation.

3. Remove three capscrews (20), three lockwashers (21)
and one clamp cover (22), from each pair of clamp
halves (23). Discard lockwasher. Note location and
orientation of clamp halves (23) for use during instal-

lation.
4. Remove three lines (4) from underside of outer boom
3.
N 20 409-1430
CLEANING

See Cleaning instructions|(WP 0316 00).

INSPECTION
See Inspection instructions (WP 0317 00).
ASSEMBLY
NOTE
Lines are not interchangeable. Install lines in locations noted during removal.
1. Position three lines (4) on underside of outer boom (3).
NOTE
Apply loctite to capscrews as installed.
2. Install one clamp cover (22), three new lockwashers (21) and three capscrews (20) to each pair of clamp halves (23).

Ensure that clamp halves (23) are positioned as noted during disassembly.

3. Install one clamp cover (18), two new lockwashers (17) and two capscrews (16) to each pair of clamp halves (19).
Ensure that clamp halves (19) are positioned as noted during disassembly.

0264 00-5
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OUTER BOOM MAINTENANCE - CONTINUED 0264 00

INSTALLATION

NOTE

Remove caps and plugs as hoses are installed. Wipe all sealing surfaces on hydraulic components and hoses
clean and dry. Apply film of clean hydraulic oil to all seals as they are installed.

CAUTION

To prevent damage to steel tubes during step 1, place wood boards between underside of outer boom and
slings.

NOTE
Center of gravity for outer boom is approximately 92.5 in. (235 cm) from front flange of boom.

1. Carefully lift outer boom (3) into position over vehicle with hoist and sling. Lower boom (3) as required to align boom
pivot pin holes.

NOTE

Apply antiseize compound to pivot pin as v '
installed.

2. Position shims (15) between outer boom (3) and inside
surface of vehicle frame. Install boom pivot pin (12).

3. Secure boom pivot pin (12) to vehicle frame with cap-
screw (13) and new locknut (14).

4. Repeat steps 2 and 3 for other pivot pin.

NOTE

Place jackstand or support on front of
vehicle deck. Adjust support so outer
boom is level when lowered.

5. Carefully lower outer boom (3) with hoist and sling
until front of boom (3) is resting on support.

15 409-1429
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OUTER BOOM MAINTENANCE - CONTINUED 0264 00

INSTALLATION - CONTINUED

6. Connect rod ends of boom hoist cylinders (8) to outer boom (3).

7 Reposition slings to front of outer boom (3).

8. Lift outer boom (3) until cylinder pivot pin holes of boom (3) are just above cab.
9 Lift and support boom hoist cylinders (8).

NOTE

One boom hoist cylinder will begin to extend before the other. Install this cylinder first. Second cylinder will
begin to extend after first cylinder is connected.

10.  Start engine. Use joystick to extend boom hoist cylin-
der (8) until cylinder rod eye is aligned with pivot pin
hole of boom. Stop engine (TM 10-3930-660-10).

NOTE

Apply antiseize compound to pivot pin as
installed.

11.  Install and secure pivot pin (9) to outer boom (3) with
capscrew (10) and new locknut (11).

12.  Repeat steps 10 and 11 for other boom hoist cylinder
(®).

13.  Start engine and raise outer boom (3) as required for
access to lines (4). Stop engine (TM 10-3930-660-10).

409-1428
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OUTER BOOM MAINTENANCE - CONTINUED 0264 00

INSTALLATION - CONTINUED

WARNING

* Do NOT remove hydraulic tank filler cap or disconnect or remove any hydraulic system line or fitting
unless hydraulic system pressure has been relieved. Hydraulic system pressure can be over 3000 psi
(20685 kPa), even with engine and pump OFF. To relieve pressure, lower all hydraulic attachments to
the ground and shut down engine. Move control levers through all operating positions, then SLOWLY
loosen hydraulic tank filler cap. After maintenance, tighten all connections before applying pressure.
Escaping hydraulic fluid under pressure can penetrate the skin, causing injury or death.

*  Remove hose caps carefully prior to connecting lines in step 15. Hydraulic oil may be under pressure.
Failure to follow this precaution will cause personal injury.

14.  Connect three hoses (1) to three lines (4) at bulkhead
as tagged.

15.  Position hoses (2) on underside of outer boom (3) and
secure with four clamp halves (6), nut (7) and cap-
screw (5).

16.  Start engine and lower outer boom (3) until horizontal.
Stop engine (TM 10-3930-660-10).

17.  Install intermediate boom (WP 0263 00).

18.  Lubricate boom pivot pins and boom hoist cylinder
upper pivot pins.

19.  Operate boom and check for proper operation (TM 10-
3930-660-10).

409-1427

END OF WORK PACKAGE
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BOOM PIVOT PINS REPLACEMENT

0265 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP

Tools and Special Tools

Tool kit, general mechanic’s (Item 39/ WP 0324 00)
Shop equipment, automotive maintenance, (Item

21,[WP 0324 00)

Lifting device, 5 ton capacity

Materials/Parts

Compound, anti-seize (Item 11, WP 0323 00)
Grease (Item 21/ WP 0323 00)
Locknut (2)

References

WP 0316 00
WP 0317 00

Equipment Condition

Vehicle parked on level ground (TM 10-3930-660-
10)

Boom retracted and level (TM 10-3930-660-10)
Forks leveled and resting on ground (WP 0186 00)

REMOVAL

2.

3.

4.

NOTE

The procedure to remove left and right boom pivot pins are the same.

Use a hoist or other suitable lifting device to support back of boom and take weight of boom off pivot pins (1).

Remove locknut (2) and hex head capscrew (3). Dis-
card locknut.

NOTE

The boom has washer spacers between
boom and frame. Note position and quan-
tity of washer spacers for assembly.

Use slide hammer or puller to remove pivot pin (1)
and any washer spacers (4 or 5).

Remove grease fitting (6), if necessary.

0265 00-1
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BOOM PIVOT PINS REPLACEMENT - CONTINUED

0265 00

CLEANING

See Cleaning instructions|(WP 0316 00).

INSPECTION

See Inspection instructions (WP 0317 00).

INSTALLATION

1.

2.
3.
4.

NOTE

The procedure to install left and right boom pivots are the same.

If removal was necessary, install grease fitting (6).

NOTE

Apply anti-seize compound to pivot pin as installed.

Install pivot pin (1) and any washer spacers (4 or 5).
Install hex head capscrew (3) and new locknut (2).

Apply grease to fitting (6).

END OF WORK PACKAGE

0265 00-2
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BOOM WEAR PADS REPLACEMENT 0266 00
THIS WORK PACKAGE COVERS
Removal, Cleaning, Installation
INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 39[ WP 0324 00) WP 0262 00
Shop equipment, automotive maintenance (Item 21, WP 0263 00
WP 0324 00) WP 0316 00
Materials/Parts Equipment Condition
Sealant, Loctite (Item 43[WP 0323 00) Velllt)c)le parked on level ground (TM 10-3930-660-

Insert (4)
Lockwasher (2)

Boom retracted (TM 10-3930-660-10)
Inspect wear pads (WP 0190 00)

REMOVAL

NOTE

The amount of boom disassembly will depend upon location of wear pads being replaced.

Disassemble inner and intermediate booms as neces-
sary for wear pad replacement [(WP 0262 00]and[WP)|
0263 00).

NOTE

Most wear pads have off-center mounting
holes. Note orientation of wear pads prior
to removal.

Remove capscrews (1), lockwashers (2), flatwashers
(3) and wear pads. Some pads have spacers and shims.
Note quantity and locations of these items before
removal. Discard lockwashers.

Remove and discard inserts (4) with worn wear pad(s).

0266 00-1
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TM 10-3930-660-24-2

0266 00

BOOM WEAR PADS REPLACEMENT - CONTINUED

WEAR PAD

REMOVAL - CONTINUED

OUTER BOOM

SHIM

SPACER —2

409-1435

WEAR PAD
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BOOM WEAR PADS REPLACEMENT - CONTINUED 0266 00

CLEANING

See Cleaning instructions|(WP 0316 00).
IINSTALLATION

1. Install new inserts (4) in wear pads.
2. Apply loctite on threads of capscrews (1).

3. Install capscrews (1), flatwashers (3), shims, spacers, wear pads and new lockwashers (2). Torque capscrews to 30 1b-ft
(40 Nm).

NOTE

Check for proper clearances between wear pads and boom sections during assembly. A total gap of 0.01 to
0.13 in. (0.25 to 3.3 mm) is allowed in both vertical and horizontal directions.

4. Assemble inner and intermediate booms as necessaty (WP 0262 00 and WP 0263 00).
Operate boom and check for proper operation (TM 10-3930-660-10).

END OF WORK PACKAGE

0266 00-3/(-4 Blank)
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BOOM EXTEND AND RETRACT CHAINS REPLACEMENT 0267 00

THIS WORK PACKAGE COVERS

Extend and Retract Chain Removal, Extend and Retract Chain Installation

INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 39] WP 0324 00) WP 0193 00
WP 0194 00
Materials/Parts
WP 0262 00
Sealant, Loctite (Item 43{ WP 0323 00)
] Equipment Condition
Cotter pin (15)
Vehicle parked on level ground (TM 10-3930-660-
Lockwasher (2) 10)
Rope Boom retracted (TM 10-3930-660-10)

EXTEND CHAIN REMOVAL

1. Remove four hex head capscrews (1), four lockwash-
ers (2) and cover (3). Discard lockwashers.

2. Remove two retaining rings (4) and one pin (5). Dis-
connect extend chain (6) from clevis (7).

3. If clevis (7) is damaged, remove nut (8), flatwasher (9)
and clevis (7).

409-1437
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BOOM EXTEND AND RETRACT CHAINS REPLACEMENT - CONTINUED 0267 00

EXTEND CHAIN REMOVAL - CONTINUED

4. Remove nut (10) and flatwasher (11) from clevis (12).
Remove clevis (12) from its mounting hole near hose
tensioner.

5. Remove extend chain (6).

6. Tie a rope of suitable length to end of extend chain (6),
just behind clevis (12).

7. Tie other end of rope to clevis (12) mounting hole.

NOTE

Leave rope inside boom after removing
extend chain. The rope will be used to pull
new extend chain through boom assembly.

8. Pull extend chain (6) out from back of boom. Remove
rope from chain (6).

9. Remove two retaining rings (13), pin (14) and clevis
(12). Separate extend chain (6) from clevis (12).

NOTE

To retract chain, inner boom must be 3 409-1438

removed.

RETRACT CHAIN REMOVAL
1. Remove inner boom (WP 0263 00).

2. Remove cotter pin (15) and clevis pin (16). Discard
cotter pin.

INNER BOOM

3. Remove retaining ring (17), pin (18), clevis (19) to
disconnect retract chain (20). Remove retaining ring
(21) from pin (18), if necessary.

171 —=2 409-1439
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BOOM EXTEND AND RETRACT CHAINS REPLACEMENT - CONTINUED 0267 00

EXTEND CHAIN INSTALLATION

1.
2.

W

o ©® =N 0k

Attach one end of extend chain (6) to clevis (12). Install pin (14) and two retaining rings (13).
Tie rope (that was used during removal and found inside boom) to end of extend chain (6) just behind clevis (12).

Pull rope with extend chain (6) through boom. Pull rope through opening (A) in boom near clevis (12) mounting hole.
Remove rope from clevis (12) mounting hole and end of extend chain (6).

Install clevis (12) with extend chain (6) into mounting hole. Secure with flatwasher (11) and nut (10).
If removal was necessary, install clevis (7), flatwasher (9) and nut (8).

Attach extend chain (6) end to clevis (7). Install pin (5) and two retaining rings (4).

Install cover (3), four new lockwashers (2) and four hex head capscrews (1).

Adjust extend chain (6) (WP 0193 00).

Adjust hose and cable tension (WP 0194 00).

o= S 409-1437
P\
1

3 409-1440
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BOOM EXTEND AND RETRACT CHAINS REPLACEMENT - CONTINUED 0267 00

RETRACT CHAIN INSTALLATION
1. Position clevis (19) on end of retract chain (20). Install pin (18) and retaining ring (17).

INNER BOOM

2. If removal was necessary, install retaining ring (21) on
pin (18).

3. Install clevis pin (16) through clevis (19) and secure
with new cotter pin (15).

17— 409-1439

4. Install inner boony (WP 0262 00).
5. Adjust retract chain (TM 10-3930-660-20).

END OF WORK PACKAGE

0267 00-4
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HYDRAULIC HOSES REPAIR 0268 00

THIS WORK PACKAGE COVERS

Repair
INITIAL SETUP
Tools and Special Tools References
Tool outfit, hydraulic system test and repair T™ 9-4940-468-14

(HSTRU) (Item 41 WP 0324 00)

Equipment Condition

Hydraulic hose(s) removed from vehicle

REPAIR
For hydraulic hose repair/manufacture, refer to TM 9-4940-468-14.

END OF WORK PACKAGE
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BOOM EXTEND CYLINDER REPLACEMENT

0269 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP

Tools and Special Tools

Tool kit, general mechanic’s (Item 39/ WP 0324 00)

Shop equipment, automotive maintenance (Item 21,

WP 0324 00)
Lifting device, 500 Ib capacity

Materials/Parts
Cleaning compound, solvent (Item 8
Compound, antiseize (Item 11
Oil, lubricating (Item 33[WP 0323 00)
Rag, wiping (Item 40 WP 0323 00)
Sealant, Loctite (Item 43] WP 0323 00)
Tag, marker (Item 57,

Materials/Parts - Continued
Locknut (16)
Lockwasher (2 and 10)
Wood block

References
WP 0194 00

Personnel Required

Two

Equipment Condition
Vehicle parked on level ground
Boom retracted (TM 10-3930-660-10)

CAUTION

Wipe the area clean around all hydraulic connections to be opened during removal and disassembly. Cap oil
lines and plug holes after removing lines. Contamination of the hydraulic system could result in premature

failure.

0269 00-1
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BOOM EXTEND CYLINDER REPLACEMENT - CONTINUED 0269 00

REMOVAL

WARNING

Do NOT remove hydraulic tank filler cap or disconnect or remove any hydraulic system line or fitting unless
hydraulic system pressure has been relieved. Hydraulic system pressure can be over 5,000 psi (34475 kPa),
even with engine and pump OFF. To relieve pressure, lower all hydraulic attachments to the ground and shut
down engine. Move control levers through all operating positions, then SLOWLY loosen hydraulic tank
filler cap. After maintenance, tighten all connections before applying pressure. Escaping hydraulic fluid
under pressure can penetrate the skin, causing injury or death.

CAUTION

Retract cylinder before removal. Failure to follow this precaution will cause part damage.

NOTE

If more than one hydraulic line is removed, identify lines to assure proper installation. Use container to catch
any hydraulic oil that may drain from system.

1. Remove four hex head capscrews (1), four lockwash-
ers (2) and cover (3). Discard lockwashers.

2. Disconnect two hoses (4).

Remove snap ring (5), shaft (6), spacer (7) and two
spacers (8).

4. Remove two hex head capscrews (9), two lockwashers
(10), two flatwashers (11) and bracket (12) with pulley
(13). Discard lockwashers.

5. Reinstall capscrews (9), lockwashers (10) and flat-
washers (11) to secure boom wear pad (14) in place.
Discard lockwashers.

910,11

6. Place wood blocks underneath boom extend cylinder
and inner boom.

7. Remove eight hex head capscrews (15) and eight lock-
nuts (16) from extend cylinder anchor (17). Discard
locknuts.

| [TV

Y,
409-1443
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BOOM EXTEND CYLINDER REPLACEMENT - CONTINUED 0269 00

REMOVAL - CONTINUED

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

NOTE
*  Weight of the outer boom is 1,600 1b (726 kg).

*  Raise cylinder as needed with hoist and sling during removal to provide clearance over obstructions at
rear of boom.

8. Use a hoist and sling to pull extend cylinder (18) out,
with extend cylinder anchor (17). Reposition hoist and
sling as needed during removal of cylinder (18).

9. Remove extend cylinder (18) with extend cylinder
anchor (17) as a unit.

409-1444

CAUTION

Remove cylinder from sling with care to prevent part damage.

10. Remove two snap rings (19), one shaft (20) and extend
cylinder anchor (17).

11. Remove two hex head capscrews (21), two nuts (22)
and two buckling braces (23 and 24).

12.  Remove two socket head capscrews (25) and wear pad

(26).
CLEANING

See Cleaning instructions[(WP 0316 00).
INSPECTION

409-1445 409-1451

See Inspection instructions (WP 0317 00).

0269 00-3
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BOOM EXTEND CYLINDER REPLACEMENT - CONTINUED 0269 00

INSTALLATION

NOTE

+ Remove caps and plugs as hoses are installed. Wipe all sealing surfaces on valve and hoses clean and dry.
Apply film of clean lubricating oil to all seals as they are installed.

* Apply antiseize compound to shaft as installed.
1. Install shaft (20), two snap rings (19) and extend cylinder anchor (17).
2. Install wear pad (26) and two socket head capscrews (25).
Install two buckling braces (23 and 24), two hex head capscrews (21) and two nuts (22).

¥

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

NOTE
Weight of the outer boom is 1,600 1b (726 kg).

Use a sling and hoist to install extend cylinder (18) at back of boom.
5. Have an assistant guide extend cylinder (18) and slide it into boom.

0269 00-4
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BOOM EXTEND CYLINDER REPLACEMENT - CONTINUED 0269 00

INSTALLATION - CONTINUED

10.

11.
12.
13.

14.

15.

16.
17.

NOTE

Apply anti-seize compound to shaft as installed.

Install two spacers (8), one spacer (7), shaft (6) and
snap ring (5).

Place wood blocks underneath boom extend cylinder
and inner boom.

Remove hoist and sling from back of extend cylinder.

Install eight hex head capscrews (15) and eight new
locknuts (16) to secure extend cylinder anchor (17).

NOTE

Attach a hoist with sling at front of inner
boom if mounting holes between outer
boom and extend cylinder anchor do not
align. Move inner boom as needed to align
mounting holes.

9,10,11

Remove wood blocks underneath boom extend cylin-
der and inner boom.

NOTE

When installing capscrews, apply loctite
on threads.

Connect two hoses (4) to extend cylinder.
Install pulley (13) with bracket (12).

Remove two hex head capscrews (9), two flatwashers
(11) and two new lockwashers (10) that held boom
wear pad (14) in place.

Apply loctite on threads of capscrews (9) and reinstall oS

them and flatwashers (11) to secure bracket (12).

Adjust host and cable tension (WP 0194 00).
Install cover (3), four new lockwashers (2) and four hex head capscrews (1).
Operate boom, check for proper operation and leaks (TM 10-3930-660-10).

END OF WORK PACKAGE

0269 00-5/(-6 Blank)
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CYLINDER HEAD ASSEMBLY REPAIR

0270 00

THIS WORK PACKAGE COVERS

Disassembly, Cleaning, Inspection, Repair, Assembly

INITIAL SETUP

Tools and Special Tools

Tool kit, general mechanic’s (Item 39/ WP 0324 00)

Shop equipment, automotive maintenance (Item 21,

WP 0324 00)

Tool kit, machinists: post, camp and station (Item

40,/ WP 0324 00

Valve seat installation staking tool (Item 44,
0324 00

Lifting device, 200 1b capacity

Materials/Parts

Cleaning compound, solvent (Item 10,/ WP 0323

Compound, valve lapping (Item 150 WP 0323 00)
Crocus, cloth (Item 16

0il, fuel diesel (Item 28[WP 0323 00}

Oil, lubricating (Item 30

Materials/Parts - Continued

Pads, Scotch Brite (Item 35| WP 0323 00)
Rag, wiping (Item 40] WP 0323 00)

Collets (11)
Seal (6)

References

WP 0316 00
WP 0317 00
TM 10-3930-660-10

Equipment Condition
Cylinder head assembly removed|(WP 0213 00)
Engine lifting bracket removed (WP 0212 00)

DISASSEMBLY

1.

Identify intake and exhaust valves (1 and 2) in respect
to their location in the cylinder head.

Mark the intake valves (1) and exhaust valves (2) to
identify their location in the cylinder head.

0270 00-1

409-857



TM 10-3930-660-24-2

CYLINDER HEAD ASSEMBLY REPAIR - CONTINUED 0270 00

DISASSEMBLY - CONTINUED

NOTE

The following valve removal procedure is applicable to all 12 valves.
3. Compress valve spring (3) using a valve spring com-
pressor.
Remove and discard collets (4).
Release spring pressure and remove compressor.
Remove spring retainer (5) and spring (3).

Remove intake and exhaust valves (1 and 2).

e

Remove and discard valve stem seals (6).

409-4105

CLEANING

=S| L
& WARNING

¢ Cleaning compound, solvent MIL-PRF-680 Type III is an environmentally compliant and low toxic
material. However, it may be irritating to the eyes and skin. Use protective gloves and goggles. Use in
well-ventilated areas. Keep away from open flames and other sources of ignition.

*  NOTE: P-D-680 Type II is no longer in use and has been replaced by MIL-PRF-680 Type II1.

+ Particles blown by compressed air are hazardous. DO NOT exceed 15 psi (103 kPa) nozzle pressure
when drying parts with compressed air. Use a maximum of 30 psi (207 kPa) when cleaning compo-
nents. DO NOT direct compressed air against human skin. Failure to follow this warning may cause
injury or death. Make sure air stream is directed away from user and other personnel in the area. To pre-
vent injury, user must wear protective goggles or face shield.

NOTE

If cylinder head and valve components are not to be assembled right away, lightly oil and wrap the parts
after inspection and before storing.

See Cleaning instructions (WP 0316 00).

Polish cylinder head gasket surfaces with Scotch-brite pads.

.?&%

Clean carbon from valves and remark according to location in head.
Clean valve heads with a soft wire wheel.
Clean valve stems with crocus cloth.

S S o e

Wash valves with fuel oil and wipe dry with clean wiping rag.

0270 00-2
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CYLINDER HEAD ASSEMBLY REPAIR - CONTINUED 0270 00

CLEANING - CONTINUED

7. Remove valves according to their location in the cylinder head.
8. Clean valve springs with dry cleaning solvent and dry thoroughly with compressed air.
INSPECTION
1.  To inspect cylinder head assemtly (WP 0317 (0), check for uneven surfaces and warpage of cylinder head.
2. Place a straightedge along length of cylinder head mating surface and check for distortion.
3. Measure gap under straightedge in areas indicated in chart.
NOTE

If warpage, uneven surfaces, or distortion are found, cylinder head assembly must be replaced.

409-858

Measured Area Variation Limit

Any 2 in. (5 cm) dia. area 0.004 in. (0.1016 mm)
Overall end-to-end 0.003 in. (0.0762 mm)
Overall side-to-side 0.003 in. (0.0762 mm)

4. Inspect valves. Grind all reused valves. Mark new
valves respective to their location in the cylinder head.

5. Inspect valve stems for scratches or scuff marks.
Replace valve if scratches or scuffing is found.

6. Inspect valve faces for ridges, cracks, or pitting.
Replace valve is ridges, cracks or pitting is found.

7. Check valve stem tip for flatness and replace valve if
necessary.

409-859

0270 00-3
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CYLINDER HEAD ASSEMBLY REPAIR - CONTINUED 0270 00

INSPECTION - CONTINUED

10.

11.

12.

13.
14.

NOTE

+ If a new valve is required, mark replacement location on the valve.

* The cylinder head has integral valve guides. Service valve guides can be installed to meet tolerance specifi-
cations after cylinder head is machined.

Measure valve stem diameter. Minimum allowable
diameter is 0.3126 in. (7.9 mm). Mark new valves
respective to their location in the cylinder head.

Inspect valve guide bores for scuffing or scoring. If
guide bores are scuffed or scored, service valve guides
must be installed.

Measure valve guide bore. Maximum allowable diam-
eter is 0.3185 in. (8.1 mm).

If guide bores are worn, service valve guides must be
installed. Refer to Repair in this work package.

Inspect valve seats for scoring, scratches or a burned 409-860
condition.

If a valve seat is scored, scratched or burned it must be ground or replaced. Refer to Repair in this work package.

Visually inspect valve springs for nicks, deep scratches, rust deposits, notches at the end of the spring, and for wear
between coils. Replace valve springs if any of these conditions are found.

Z

WARNING

*  Eye protection must be worn when performing maintenance where components or particles could fly
out during procedure. Failure to take precautions could cause injury to personnel.

*  Some components are under spring tension. Wear eye protection and use caution when disassembling
them, to avoid injury.

0270 00-4
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CYLINDER HEAD ASSEMBLY REPAIR - CONTINUED 0270 00

INSPECTION - CONTINUED

15.  Check spring force using a valve spring tester.

/ 409-861
Description Specification
Test force 65.0to 72.2 1b (289 N to 321 N)
Length under test force 1.94 in. (49 mm)
Free length after test 2.19 in. (56 mm)
Spring must not be bent more than 0.039 in. (9.906 mm)
REPAIR
1. Grind valves to proper face angle.

Valve Face Angle

409-863

Intake 30 degrees

Exhaust 45 degrees

0270 00-5
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CYLINDER HEAD ASSEMBLY REPAIR - CONTINUED 0270 00

REPAIR - CONTINUED

2. Measure valve rim thickness.

Limit
Minimum (A)  0.031 in. (0.787 mm) A
pam . AN +

If rim thickness is less than 0.031 in. (0.0787 mm) after grinding, replace valve.

409-864

4. Mark valves again respective to their location in the cylinder head.

If valve guide bores are scratched, scored, burned or
worn, the guide bores must be machined and service
valve guides installed.

409-865

6. To install service valve guides (thin wall intake and exhaust guides), machine cylinder head parent metal valve guide
bores (B) to 0.4375 to 0.4385 in. (11.11 to 11.13 mm) diameter.
7. To install service valve guides (thick wall intake) and

3904409 (thick wall exhaust), machine cylinder head
base metal valve guide bores (B) to 0.5507 to 0.5517
in. (13.98 to 14.01 mm) diameter. ar :

]/

B = 409-866

0270 00-6
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CYLINDER HEAD ASSEMBLY REPAIR - CONTINUED

0270 00

REPAIR - CONTINUED

8.

10.

11.

12.

Lubricate valve guides with clean lubricating oil and
press valve guides (8) into cylinder head (7) until they
are flush with bottom of guide boss at (C).

i
L 409-867
)

If necessary, trim service guides (14) so they are flush with top of guide boss at (D). Note reference dimension (E).

Finish ream service valve guides (14) to a diameter (F) E 14
0f 0.3157 to 0.3165 in. (8.0187 to 8.0391 mm). D— dl_’:_ !
Lubricate service guides with clean lubricating oil and
press guides into cylinder head until guide is 0.4803 to 14 ' !
0.4843 in. (12.1996 to 12.3012 mm) above cylinder
head.
pipmnmh
C
Feef e
REFERENCE DIMENSION E = 0.4429 70 0.5019 IN. 40o-s68

Finish ream service valve guides to a diameter of 0.3157 70 0.3165 IN.

0.3157 to 0.3165 in. (8.0187 to 8.0391 mm).

14

\>I

r— E 0.4803 T0 0.4843 IN.

. 14

409-869

0270 00-7
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CYLINDER HEAD ASSEMBLY REPAIR - CONTINUED 0270 00

REPAIR - CONTINUED

NOTE

+ Grind valve seats for a few seconds to avoid making the seats too wide.

* Integral (parent metal) valve seats can be ground once only. Valve seats that have been previously ground are
marked with one X. If regrinding of X marked seats is necessary, service seats must be installed.

13.  Install valves in their designated location and measure G
valve depth (G). Valve depth is the distance from the
valve face to the cylinder head surface. *
14.  Record depth (G) for each valve. - /,

15.  Lightly grind the valve seats to proper angle. Be care-
ful not to remove too much material and cause exces-

sive seat width. /
A 409-870

Seat Angle
300 PR \\450
Intake 30 degrees -~ N
Exhaust 45 degrees

409-4106

0270 00-8
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CYLINDER HEAD ASSEMBLY REPAIR - CONTINUED 0270 00

REPAIR - CONTINUED

16. Reinstall valves in their designated bores. Measure and record depth H.

17. Calculate grinding depth (GD) from (G) and (H) measurements as follows: G = H-G

Maximum Limit

%
GD=0.010 in. (0.25 mm) /

/A 409-872

18. If(GD) is equal to or less than given tolerance, identify valve seat with an X.

19. If (GD) is greater than 0.010 in. (0.254 mm), a service
valve seat must be installed.

20.  With valves in their designated bores, measure and record depth (I).

I
Depth Limit *

I Depth: 0.039 to 0.060 in.
(0.9906 to 1.524 mm)

21.  If depth (I) exceeds tolerance limits, replace the valve and check depth (I) again.

0270 00-9
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CYLINDER HEAD ASSEMBLY REPAIR - CONTINUED

0270 00

REPAIR - CONTINUED

22.  Apply a light coat of valve lapping compound to each
valve and lap each valve to its companion seat.

23.  Remove valves and clean grinding compound from
valves and seats.

24. Measure valve seat width.

Valve Seat Width Range Limits

Point J 0.060 in. (1.524 mm)
Point K 0.080 in. (2.032 mm)

25. If valve seat is too wide after lapping, grind lower seat
surface (L) using a 60 degree seat grinder, and upper
seat surface (M) with a 15 degree seat grinder until
seat width is centered and within specifications listed
in step 31 above.

NOTE

If it was necessary to install service valve
guides, install the service guides before
installation the service seats.

0270 00-10
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CYLINDER HEAD ASSEMBLY REPAIR - CONTINUED 0270 00
REPAIR - CONTINUED
NOTE COMBUSTIO S
Valve seats marked with one X at side of FACE | R v
cylinder head have been ground once and - i =V 7= 4
if regrinding is necessary, a service seat a{ f 3 M 7
must be installed. % T

26.

27.

28.

Machine base metal intake valve seat pocket to the
dimensions shown.

< c =2 »vu zm 0o v Z

Install service seats (15) into machined pockets, in
cylinder head (6).

Using a suitable staking tool, stake service seals into
seal pockets.

0.3157 t0 0.3165 in. (8.018 to 8.0391 mm)
0.015 in. (0.381 mm) radius max.

0.4054 to 0.4134 in. (10.2743 to 10.5003 mm)

0.1454 t0 0.1554 in. (3.6931 to 3.9471 mm)
0.0157 in. (0.3987 mm) radius max.

128 microinch surface finish

0270 00-11

TN

/A

1.8499 to 1.8509 in. (46.9874 to 47.0128 mm) dia.
1.8848 to 1.8948 in. (47.8739 to 48.1279 mm) dia.

7

409-879

409-880
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CYLINDER HEAD ASSEMBLY REPAIR - CONTINUED 0270 00

REPAIR - CONTINUED

NOTE

Grind service seats for a few seconds only, to avoid making them too wide.

29.  Grind service valve seats lightly to ensure proper seat

angle.
300 PR \\450
Seat Angle
Intake 30 degrees
Exhaust 45 degrees INTAKE

409-4106
30. Install valves in their designated locations and measure depth (I).

I
Limit *

I Depth: 0.039 to 0.060 in. (0.099 to 1.524 mm)

N

N

09-874

31.  Apply a light coat of valve lapping compound to each valve and lap valve to its companion service seat.

32.  Remove valves from cylinder head and clean grinding compound from valves and service seats.

0270 00-12
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CYLINDER HEAD ASSEMBLY REPAIR - CONTINUED 0270 00

REPAIR - CONTINUED

Valve Service Seat Width Range Limits

Minimum J 0.060 in. (1.524 mm)
Maximum K 0.080 in. (2.032 mm)

] 409-877

33. Measure width of service seats, and if service seat is
too wide after lapping, grind lower seat surface (L)
using a 60 degrees seat grinder, and upper seat surface
(M) with a 15 degrees seat grinder until seat width is
centered and within specifications listed above.

\
60 degrees

409-4107

34. Stamp two X’s on side of cylinder head in line with pocket with service seat.

NOTE

Valve seats marked with one X at side of
cylinder head have been ground once and
if regrinding is necessary, install service
seat.

409-873

0270 00-13
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CYLINDER HEAD ASSEMBLY REPAIR - CONTINUED 0270 00

REPAIR - CONTINUED

35.

< c 34 v ®m 0o v Z

36.

37.

38.

Machine parent metal intake valve seat pocket to the dimensions shown.

—®

COMBUSTION
FACE

0.015 in. (0.381 mm) radius max. P = 77T @
0.3795 to 0.4055 in. (9.6393 to 10.2997 mm) @@ ;J \ - 79
1.7180 to 1.7190 in. (43.6372 to 43.6626 mm) dia j @ '

0.3157 to 0.3165 in. (8.0187 to 8.0391 mm)

79

1.7489 to 1.7589 in. (44.422 to 44.676 mm) dia.
0.1379 to 0.1479 in. (3.5026 to 3.7566 mm) |

0.0157 in. (0.3987 mm) radius max. /
\

128 microinch surface finish Y Z
iN: 409-910-
L

Install exhaust valve service seats (9) in cylinder head (10) in the same manner described for the intake service seats.
See steps 27-35 above.

NOTE

+ If it cannot be accurately determined that service valve seats have been ground only once after initial instal-
lation, replace the seat.

* Valve seats marked with two X’s on the cylinder head have service seats installed. Service seats, like the par-
ent metal seats, can only be ground once after initial installation.

Grind valve service seat(s). Grind service seats (15)
for a few seconds only, to avoid making them too
wide.

Grind service seats in the same manner, and to the
same tolerances, as used for grinding the integral seat
in steps 16 thru 31 above.

409-880

0270 00-14
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CYLINDER HEAD ASSEMBLY REPAIR - CONTINUED 0270 00

ASSEMBLY

AN\

WARNING

Eye protection must be worn when performing maintenance where components or particles could fly out
during procedure. Failure to take precautions could cause injury to personnel.

NOTE

The intake and exhaust valve stem seals are the same.

1. Install new valve stem seals (6).

2. Apply clean lubricating oil on the valve stems and
install intake valve (1) and exhaust valve (2) in their
designated locations.

3. Install springs (3) and spring retainers (5) over valve
stems (1 and 2).

409-854

WARNING

If the collet is not currently installed on the valve system, it will unseat and be thrown with force when the
spring compressor is released. The thrown collet could cause serious injury.

Compress valve springs (3) using a valve spring compressor and install new collets (4).
Slowly release valve spring compressor and remove it from the valve.

Tap valve stems lightly to seat new collets (4).

N e

Repeat steps 1 thru 5 for the remainder of the valves.
\_ "’/ 3

4 409-892

=N\

409-893
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CYLINDER HEAD ASSEMBLY REPAIR - CONTINUED 0270 00

ASSEMBLY - CONTINUED

8. Install engine lifting brackety (WP 0212 00).
9.  Install cylinder head assembly (WP 0213 00).
10. Run engine, check for proper operation and leaks (TM 10-3930-660-10).

END OF WORK PACKAGE

0270 00-16
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CRANKSHAFT MAINTENANCE 0271 00

THIS WORK PACKAGE COVERS

Removal, Disassembly, Cleaning, Inspection, Assembly, Installation

INITIAL SETUP
Tools and Special Tools References
Tool kit, general mechanic’s (Item 39 WP 0324 00) WP 0272 00
Shop equipment, automotive maintenance (Item 21, WP 0277 00
WP 0324 00} WP 0316 00
WP 0317 00

Lifting device, 200 1b capacity
) TM 10-3930-660-10
Nylon straps, 200 Ib capacity
Equipment Condition

Materials/Parts Engine removed [(WP 0209 00)
Glove (Ttem 17| WP 0323 00) Flywheel housing and cover removed [WP_0215
Lubriplate (Item 26/ WP 0323 00)
. Front housi 1 d|[(WP_ 0280 00
Plastigage (Item 38[WP 0323 00) FOnt NOUSING COVEr onty TEMOve )
Engine oil pan removed (WP 0219 00)
Capscrew (8)
Gasket (6)

Main bearing (10, 11, 15 and 17)
Roll pin (22)

Thrust bearing (18)

Wear seal (19 and 20)

REMOVAL

1.

Turn crankshaft until timing mark on crankshaft gear
(1) is aligned with timing mark on the camshaft gear A

Q).

Q 409-898

0271 00-1
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CRANKSHAFT MAINTENANCE - CONTINUED 0271 00

REMOVAL - CONTINUED

WARNING

If engine falls from the stand, serious bodily injury could occur and the block and crankshaft could be dam-
aged. Be sure engine is securely attached to the engine stand, then turn engine stand so that crankshaft is up.

2. Remove two capscrews (3) and capscrew (4).
3. Remove oil suction tube (5) and gasket (6). Discard
gasket.
409-899
4. Turn crankshaft until two pistons are bottom center.
5. Mark cylinder number onto each connecting rod cap
).

409-900

CAUTION

Be careful not to scratch or damage crankshaft when removing connecting rod caps and upper half of bear-
ings. Any damage to the crankshaft could result in premature engine failure.

0271 00-2
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CRANKSHAFT MAINTENANCE - CONTINUED 0271 00

REMOVAL - CONTINUED

6.

Remove two capscrews (8) and connecting rod caps
(7) from connecting rods (9).

Push pistons and connecting rods away from crank-
shaft. Discard capscrews.

NOTE

Do not reuse connecting rod capscrews.

Remove upper main bearing half (10) from connecting
rods (9) and lower main bearing half (11) from con-
necting rod caps (7). Keep connecting rod caps and
bearing halves together as a set. Discard main bear-
ings.

NOTE

The four digit number stamped on the con-
necting rod and connecting rod cap are the
same. Connecting rod and cap are
machined as a set and must be kept that
way.

Repeat steps 5 thru 9 for remaining connecting rod

caps and bearings. 409-902

0271 00-3
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CRANKSHAFT MAINTENANCE - CONTINUED 0271 00

REMOVAL - CONTINUED

10.
11.
12.

13.

14.

15.
16.

17.

Remove fourteen capscrews (12), then remove seven main bearing caps (13) from crankshaft (14).
Remove and discard lower half of main bearings (15) from bearing caps (13).

If necessary, remove fourteen ring dowels (16).

CAUTION

Use only nylon straps, or equivalent, to remove crankshaft from cylinder block. Be sure that nothing hard
contacts the machined surfaces of the crankshaft. A scratched or damaged crankshaft could cause premature
engine failure.

0 -

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

NOTE
The crankshaft assembly weighs approximately 123 1b (56 kg).

Attach nylon or equivalent straps to the crankshaft (14).

CAUTION

Be careful not to damage or scratch the crankshaft during removal.

Attach lifting straps to a suitable hoist. Slowly and
carefully lift crankshaft (14) from the cylinder block.

Place crankshaft (14) in a clean, dry work area.

Remove and discard upper half of main bearings (17)
from main bearing positions (1 thru 5 and 7).

Remove and discard thrust bearing (18) from no. 6
main bearing location in the block.

409-903

0271 00-4
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CRANKSHAFT MAINTENANCE - CONTINUED 0271 00
DISASSEMBLY
1. Remove and discard front wear seal (19) and rear wear 14
seal (20) from crankshaft (14).
/
19 I
Tzn
409-904

2. Using a suitable gear puller to remove crankshaft gear
(21) and roll pin (22), if necessary, from crankshaft
(14). Discard roller pin.

i

LA

409-905

CLEANING
1. See Cleaning Instructions (WP 0316 00).

CAUTION

If crankshaft is not to be reinstalled within one hour after it is cleaned, apply clean lubricating oil on the
bearing journals. Failure to comply with this recommendation will result in bearing journal corrosion.

2. Apply clean lubricating oil to all crankshaft bearing journals if required.

0271 00-5



TM 10-3930-660-24-2

CRANKSHAFT MAINTENANCE - CONTINUED 0271 00
INSPECTION

1. See Inspection instruction.

2. Inspect for large, deep cracks or broken material throughout the crankshaft, especially in the fillet and journal areas.

3. Inspect for a high concentration of depressions or pitting.

4. Inspect for burning or scoring in the journal areas.

5. If any of the conditions mentioned in steps 3 thru 5 above exists, replace the crankshaft.

6. Measure crankshaft main bearing journals. If any main bearing journal measures less than 3.2662 in. (82.9614 mm),

8.
9.

10.

replace the crankshaft or use oversize bearings. If any main bearing journal is out of round by more than 0.0020 in.
(0.0508 mm), replace crankshaft or machine crankshaft and use oversize bearings.

Measure crankshaft connecting rod journals. If any connecting rod journal measures less than 2.7150 in. (69 mm),
replace the crankshaft or use oversize bearing. If any connecting rod journal is out of round by more than 0.0020 in.
(0.0508 mm), replace crankshaft or machine crankshaft and use oversize bearings.

(EEREY

Ut

409-906 409-907

Inspect main bearing bores for damage or abnormal wean (WP 0272 00).
Measure diameter of main bearing boreg (WP 0272 00).
Inspect and measure connecting rod bearingg (WP 0277 00).

0271 00-6
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CRANKSHAFT MAINTENANCE - CONTINUED 0271 00

ASSEMBLY

1. If a new crankshaft is being installed, a new roll pin (22) must be installed.

CAUTION

Do not heat crankshaft gear longer than 45 minutes. The gear will become permanently distorted if it is
heated for longer than 45 minutes.

2. Heat crankshaft gear (21) in an oven for 45 minutes at 250°F (121°C).

3. Wearing insulating gloves, install crankshaft gear (21), with timing mark facing you, onto crankshaft until it is against
the shaft shoulder.
22
21
409-908 409-909
NOTE
Wear seals are used only if seal surfaces were damaged and the surface was machined to allow for seals
installation.
4. Install new front wear seal (19) over end of crankshaft 14
(14).
5. Install new rear wear seal (20) over end of crankshaft /
(14).
19
V4

\ 409-904

0271 00-7
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CRANKSHAFT MAINTENANCE - CONTINUED 0271 00

INSTALLATION
1. Clean main bearing surfaces in cylinder block (WP 0273 00).

NOTE

+ If the crankshaft journals have been ground, appropriate oversize bearings will need to be installed.

+ Install new main bearings dry at this time. Be sure cylinder block bearing bores, backsides of bearings, and
inner surface of bearing caps are clean and dry.

2. Check main bearing and thrust bearing clearance by
aligning tab of new upper main bearing half (17) with
groove in crankshaft bearing bore (cylinder block),
and press bearing half into place. Perform this proce-
dure for main bearing positions (1 thru 5 and 7).

3. Install thrust bearing (18) in crankshaft bearing bore
no. 6 with tab in bearing bore groove.

409-911

WARNING

Use caution when handling heavy parts. Provide adequate support and use assistance during procedure.
Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of heavy
parts supported only by lifting device. Failure to follow this warning may cause injury or death.

CAUTION

Use only nylon straps, or equivalent, to install crankshaft into cylinder block. Be sure that nothing metallic
comes in contact with the machined surfaces of the crankshaft. A scratched or damaged crankshaft could
cause premature engine failure.

0271 00-8
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CRANKSHAFT MAINTENANCE - CONTINUED 0271 00

INSTALLATION - CONTINUED

4.

5.
6.
7

10.

11.

Attach nylon or equivalent straps to the crankshaft.
Attach lifting straps to hoist. Slowly and carefully move crankshaft to the cylinder block.
Slowly lower crankshaft into cylinder block. Be careful not to scratch the crankshaft journals.

Check that the crankshaft gear-to-camshaft gear timing marks are aligned. Allow crankshaft to firmly rest against the
upper main bearing halves.

Place new lower main bearing halves (15) in bearing
caps (13) with bearing tab in groove of cap.

Place a piece of plastigage on the surface of each new
lower main bearing half (15).

409-912

Apply clean lubricating oil to threads of capscrews (12), then install seven bearing caps (13) and fourteen capscrews

(12).
NOTE FLYWHEEL

The number of the bearing cap must corre-
spond to the number in the cylinder block
and it must be facing towards the oil
cooler side of the engine.

The main bearing capscrews (12) must be tightened
evenly in a series of three steps, and in the sequence
shown in this illustration. The torque values for each
step are shown below.

409-913

0271 00-9



TM 10-3930-660-24-2

CRANKSHAFT MAINTENANCE - CONTINUED 0271 00
INSTALLATION - CONTINUED
MAIN BEARING POSITIONS
l I I | 1
Step Torque Value NO. 1 ‘ NO. 3 ‘ NO.5 | NO.6
| Nno.2 | NO.4 | NO.6
1 44 1b-ft (60 Nm) i ‘ 1 L 1
10 Q9 |FLywHEEL
2 88 1b-ft (119 Nm) ::: CJORO @O END
3 129 Ib-ft (175 Nm) DO ® 6 ® ®

12.
13.

14.

15.

Remove all capscrews (12) and bearing caps (13).

Remove and measure plastigage. Main bearing clear-
ance must not exceed 0.00474 in (0.12039 mm). If
bearing clearance exceeds clearance measurement, use
appropriate oversize bearings.

Remove lower bearing halves (15) from bearing caps
(13).

Lift crankshaft (14) from cylinder block far enough to
remove upper bearing halves (17) and thrust bearing
(18). Be careful that connecting rods do not scratch
crankshaft.

0271 00-10

MAIN BEARING TIGHTENING
SEQUENCE TEMPLATE
BOTTOM VIEW

409-903



TM 10-3930-660-24-2

CRANKSHAFT MAINTENANCE - CONTINUED 0271 00

INSTALLATION - CONTINUED

16.

17.

18.

19.

20.

21.

22.

23.

24.

CAUTION

Be sure cylinder block bearing bores, backsides of bearings, and inner surface of bearing caps are clean and
dry. Oil on these areas could cause less heat transfer between the bearings and the block which, in turn,
could cause overheated bearings.

If removal was necessary, install fourteen ring dowels (16).
Place new lower bearing halves (15) in bearing caps (13) with tab inserted in cap groove.

At main bearing positions (1 thru 5 and 7), align tab of upper bearing half (17) with groove in bearing bore (cylinder
block), and press bearing half into place.

Align tab of thrust bearing (18) with groove in cylinder block at main bearing position 6, and press thrust bearing into
place.

Apply lubriplate to the inside surfaces of the upper and lower bearing halves and thrust bearing.

Slowly lower crankshaft into cylinder block. Be care-
ful not to scratch the crankshaft journals. A

Check that the crankshaft gear (1)-to-camshaft gear
(2) timing marks are aligned at point “A”, then allow
crankshaft to firmly rest against the upper main bear-
ing halves.

S8

Install seven bearing caps (13) and fourteen capscrews (12). The number of the bearing caps must correspond to the
numbers in the cylinder block and they must be towards the oil cooler side of the engine.

409-898

The main bearing capscrews (13) must be tightened
evenly in a series of three steps, and in the sequence
shown in this illustration. The torque value for each
step is shown.

FLYWHEEL

409-913

0271 00-11
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CRANKSHAFT MAINTENANCE - CONTINUED 0271 00

INSTALLATION - CONTINUED

25.

26.

27.

28.

29.

30.

NOTE

End play is controlled by the dimensions of the thrust bearing and crankshaft journal at the no. 6 main bear-
ing position.

Measure crankshaft end play using a dial indicator as
shown in this illustration.

FRONT OF CRANKSHAFT
Push crankshaft forward, then toward rear of engine.
With a new thrust bearing, end play limits must not
exceed 0.005 to 0.010 in. (0.127 to 0.254 mm).

If end play measurement is greater than 0.010 in.
(0.254 mm), install a larger size thrust bearing.

— | _~  ENDPLAY
] i
— ||

— i
I N

409-919

To determine connecting rod bearing clearance, turn crankshaft until two connecting rod bearing journals are bottom
center.

Be sure crankshaft journals, bearing area on connecting rods, inner surface of connecting rod caps, and connecting rod
bearings are dry and clean.

Put new upper main bearing half (10) on connecting
rod (9) and pull piston and connecting rod assembly
against crankshaft journal. Bearing tabs must be in the
tab grooves of the connecting rod (9).

409-902

0271 00-12
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CRANKSHAFT MAINTENANCE - CONTINUED 0271 00

INSTALLATION - CONTINUED

31. Put new lower main bearing half (11) in connecting rod cap (7). Bearing tabs must be in the tab grooves of the rod cap.

32. Put plastigage on the surface of the lower half of connecting rod bearing.

CAUTION

The four digit number stamped on the connecting rod and the rod cap must match and be facing the oil
cooler side of the engine. Connecting rod and cap are machined as a set and must be kept that way. Failure to
install matched sets could result in premature engine damage.

1l
. //
1y __/

1. 1© (&

N

409-921

409-922

NOTE
Do not reuse connecting rod capscrews.

33.  Apply clean lubricating oil to threads of new connecting rod capscrews, then install connecting rod cap (7) on connect-
ing rod (9) with new capscrews (8).

34. The connecting rod capscrews (8) must be tightened evenly in a series of three steps. The torque value for each step is
shown below.

Step Torque Valve
1 26 1b-ft (35 Nm)
2 52 1b-ft (71 Nm)
3 73 1b-ft (99 Nm)

409-901

0271 00-13
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CRANKSHAFT MAINTENANCE - CONTINUED 0271 00

INSTALLATION - CONTINUED

35.
36.
37.
38.
39.
40.
41.

42.

Remove capscrews (8) and connecting rod caps (7).

Measure plastigage to determine what size connecting rod bearings to install.
Repeat steps 28 thru 36 for the other five connecting rods.

Turn crankshaft until two connecting rod bearing journals are bottom center.
Put upper bearing half (10) on connecting rod (9) with tab in the rod groove.
Put lower bearing half (11) in connecting rod cap (7) with tab in cap groove.

Apply lubriplate to inside surfaces of upper and lower bearing halves.

CAUTION

The four digit number stamped on the connecting rod and the rod cap must match and be facing the oil
cooler side of the engine. Connecting rod and cap are machined as a set and must be kept that way. Failure to
install matched sets could result in premature engine damage.

Pull piston and connecting rod assembly against crankshaft journal and install bearing cap (7) with new capscrews (8).
Be sure the four digit number stamped on the bearing cap matches the number stamped on the connecting rod and that it
is facing towards the oil cooler end of the engine.

409-922

409-902

0271 00-14
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CRANKSHAFT MAINTENANCE - CONTINUED 0271 00

INSTALLATION - CONTINUED

43.

44,
45.
46.
47.

48.
49.

50.

51.
52.
53.
54.
55.

The connecting rod capscrews (8) must be tightened evenly in a series of three steps. The torque value for each step is
shown below.

Step Torque Valve
1 26 1b-ft (35 Nm)
2 50 lb-ft (71 Nm)
3 73 1b-ft (99 Nm)

409-926

Repeat steps 39 thru 43 for the other five connecting rods.
Measure connecting rod side play at each connecting rod assembly.
Wear tolerance is 0.012 in. (0.304 mm) maximum.

If side play exceeds wear tolerance stated in previous
step, replace connecting rod and connecting rod cap.

Install new gasket (6) on cylinder block.

Position oil suction tube (5) over new gasket (6) and
install capscrews (3 and 4).

Torque capscrews (3 and 4) to 18 lb-ft (24 Nm).

409-899

Install oil pan[(WP 0219 00).

Install front housing cove.

Install flywheel housing and cover.
Install engin.

Operate engine, check for proper operation and leaks (TM 10-3930-660-10).

END OF WORK PACKAGE

0271 00-15/(-16 Blank)






TM 10-3930-660-24-2

CRANKSHAFT MAIN BEARINGS MAINTENANCE

0272 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP

Tools and Special Tools

Tool kit, general mechanic’s (Item 39 WP 0324 00)

Shop equipment, automotive maintenance (Item 21,

WP 0324 00)
Bearing inserter (Item 3 and 4] WP 0324 00)

Materials/Parts

Cleaning compound, solvent (Item 10,/ WP 0323

Oil, lubricating (Item 30
Lubriplate 105 (Item 26
Plastigage (Item 38] WP 0323 00}
Rag, wiping (Item 40 WP 0323 00)

Materials/Parts - Continued

Thrust bearing (5)

References

WP 0271 00
WP 0316 00

Equipment Condition

Vehicle parked on level ground (TM 10-3930-660-
10)

Engine oil pan removed (WP 0219 00)
Engine oil pump inlet tube removed (WP 0220 00)

REMOVAL

1.

End play is controlled by the dimensions of the thrust
bearing and crankshaft journal at the no. 6 main bear-
ing position.

Measure crankshaft end play using a dial indicator as
shown.

Push crankshaft forward, then toward rear of engine.
Record end play measurement. This data will be
needed later during thrust bearing installation.

0272 00-1

FRONT OF
CRANKSHAFT

CRANKSHAFT
END PLAY

CRANKSHAFT

_— —’l l“‘ END PLAY

409-919

NOTE: BEARING REMQVAL INSTRUCTIONS FOR MAIN BEARINGS
1AND 7 WILL BE COVERED IN THE INSTALLATION SECTION.
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CRANKSHAFT MAIN BEARINGS MAINTENANCE - CONTINUED 0272 00

REMOVAL - CONTINUED
NOTE

+ If main bearing position number on bearing cap is missing or hard to read, etch the correct number on the
bearing cap so that it is facing the oil cooler side of the engine.

+ Remove one main bearing set at a time.

4. Remove two capscrews (1) and bearing cap (2) from main bearings (2 thru 7) only. DO NOT remove bearing caps from
main bearings 1 and 7 at this time.

CAUTION

If crankshaft is turned in the wrong direction, the tab on the upper bearing half will be pushed between the
crankshaft and main bearing bore in the block. This could cause damage to the block and the crankshaft.

5. Install bearing removal/installation tool into oil hole in crankshaft journal for main bearing being removed.

6. Slowly turn crankshaft so the bearing removal/installation tool pushes against the end of the bearing opposite the tab,
and upper bearing half (3) is out of the cylinder block.

7. Remove bearing removal/installation tool from crankshaft oil hole.

8. Remove lower bearing half (4) from bearing cap (2). Keep bearing caps (2) and upper and lower bearings (i.e. 3 and 4)
together as a set.

NOTE

When bearings are reused, each bearing must be installed in its original location because the bearing sur-
faces have a wear pattern matched to the crankshaft journals.

9. Repeat steps 6 thru 8 for remaining main bearings and thrust bearing (5) at main bearing position no. 6.

CRANKSHAFT
JOURNAL

\

*

BEARING REMOVAL/
INSTALLATION TOOL

409-4108

] 409-1930

0272 00-2
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CRANKSHAFT MAIN BEARINGS MAINTENANCE - CONTINUED 0272 00

CLEANING

CAUTION

Never use any type of rough material or tools such as sandpaper, emery or crocus cloth, files, or glassbead
cleaning equipment to clean bearings.

See Cleaning instructions (WP 0316 00).

Apply a light coat of oil over the bearings and the bearing surface in the bearing caps if the bearings are not going to be
installed within one hour after cleaning.

INSPECTION

1.

(98]

A

Inspect main bearings and thrust bearing. Replace bearing if:
a.  Back of bearing shows that fretting has taken place
b.  Back of bearing has a mirror-like (shiny) finish

There are scratches in the bearing surface which do not disappear after cleaning

/e

Bearing surface has material damage such as cracks or flaking
There is a hole in the bearing surface
Bearing shows wear on the mating face

Bearing oil hole is distorted

F @ om0

There are hot spots in bearing surface
i.  Bearing has damage to the tab
Inspect thrust bearing flanges for damage. If damaged, replace thrust bearing.

Inspect main bearing bores in the block for cracks, chips, distortion, thread damage, or other damage. Replace cylinder
block if there is bearing bore damage.

Inspect and measure crankshaft main bearing journals (refer to Removal).
Inspect main bearing caps for cracks, fretted or chipped mating surfaces, distortion or damaged ring dowels.
Replace a damaged bearing cap.

Replace both bearing cap ring dowels if one or both are damaged.

0272 00-3
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CRANKSHAFT MAIN BEARINGS MAINTENANCE - CONTINUED 0272 00

INSTALLATION

=S| L
& WARNING

+ Particles blown by compressed air are hazardous. DO NOT exceed 15 psi (103 kPa) nozzle pressure when
drying parts with compressed air. Use a maximum of 30 psi (207 kPa) when cleaning components. DO
NOT direct compressed air against human skin. Failure to follow this warning may cause injury or death.
Make sure air stream is directed away from user and other personnel in the area. To prevent injury, user
must wear protective goggles or face shield.

* To help prevent damage to the cylinder block during main bearing bore cleaning, compressed air shall not
exceed 15 psi (103 kPa).

* Cleaning compound, solvent MIL-PRF-680 Type III is an environmentally compliant and low toxic material.
However, it may be irritating to the eyes and skin. Use protective gloves and goggles. Use in well-ventilated
areas. Keep away from open flames and other sources of ignition.

NOTE
If main bearings are coated with oil, : f

remove oil with a clean wiping rag.
td

1. Clean main bearing surfaces in the cylinder block and
bearing caps with cleaning solvent. Dry surfaces thor-
oughly with low pressure compressed air, 15 psi (103
kPa) maximum.

BEARING REMOVAL/
INSTALLATION TOOL

409-931

0272 00-4
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CRANKSHAFT MAIN BEARINGS MAINTENANCE - CONTINUED 0272 00

INSTALLATION - CONTINUED
NOTE

Install bearing halves dry for the following clearance checks.

2. Refer to end play data measured earlier in Removal. If
crankshaft end play is not within 0.005 to 0.010 in.
(0.127 to 0.254 mm), install a new, appropriate over-
size thrust bearing (5).

3.  Install a dry upper main bearing half (3) over the
crankshaft journal such that the bearing tab will fit
into the notch in cylinder block. If used main bearing
is being installed, install upper bearing half in the
same position it was removed from.

1 409-1930

0272 00-5
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CRANKSHAFT MAIN BEARINGS MAINTENANCE - CONTINUED

0272 00

INSTALLATION - CONTINUED

4.

Insert bearing removal/installation tool, into bearing journal oil hole so that it will push against tab end of bearing.

CAUTION

If the crankshaft is turned in the wrong direction, the bearing tab will be pushed between the crankshaft and
bearing area in the block. This could cause damage to the block and the crankshaft.

Slowly turn crankshaft in the correct direction until upper bearing tab is in the cylinder block notch.

Remove bearing removal/installation tool from crankshaft oil hole.

NOTE

After each upper bearing half is installed, install the respective lower bearing half and bearing cap as
described in the following steps.

Install a new dry lower main bearing half (4) in bear-
ing cap (2). Tab on bearing must be in the notch in
bearing cap. If used main bearing is being installed,
install bearing in the same bearing cap it was removed
from.

409-932

NOTE

Do not turn crankshaft after plastigage is in position. Plastigage will be distorted.

Place plastigage on the surface of new lower main
bearing half (4).

0272 00-6

409-912
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CRANKSHAFT MAIN BEARINGS MAINTENANCE - CONTINUED 0272 00
INSTALLATION - CONTINUED FLYWHEEL
9. Apply a light coat of lubricating oil on threads of cap-

10.

11.

12.

13.

14.
15.

16.

17.

18.

screws (1). Install new upper main bearing (4), bear-
ing cap (2), and two capscrews (1). The bearing cap
must be installed in the same position it was removed
from with number of bearing cap facing towards the
oil cooler side of engine.

After each bearing and bearing cap is installed, torque
capscrews (1) to 37 1b-ft (50 Nm). Do not tighten cap-
screws to final torque value at this time.

409-934

Repeat steps for the other main bearings (3 thru 5) and

thrust bearing (6) at position no. 6. MAIN BEARING POSITIONS
Torque capscrews (1) evenly, in the sequence shown ! | ! L
to 44 1b-ft (60 Nm). NO 1 I NO. 3 ‘ NO.5 | no‘!

NO. 2 |N04 NO. 6

Torque capscrews (1) evenly again in the sequence @ 6
shown to 88 Ib-ft (119 Nm). _— ® (@ @ é) @b . FLYWHEEL

" eoe000® |

MAIN BEARING TIGHTENING
SEQUENCE TEMPLATE
BOTTOM VIEW 409-1931

Torque capscrews (8) evenly in the sequence shown to 129 1b-ft (175 Nm) final torque.

Check bearing clearance for positions no. 2 thru no. 6. Remove two capscrews (1) and bearing cap (2) from main bear-
ings 2, 3, 4, 5 or 6. Remove one set of main bearings at a time.

Remove and measure plastigage. Main bearing clearance must not exceed 0.00474 in. (0.12039 mm). If bearing clear-
ance exceeds the specified measurement, the appropriate oversize bearing set must be installed.

CAUTION CRANKSHAFT JOURNAL

If crankshaft is turned in the wrong direc-
tion, the tab on the upper bearing half will
be pushed between the crankshaft and
main bearing bore in the block. This could
cause damage to the block and the crank-
shaft.

<\

Install bearing removal/installation tool into oil hole in
crankshaft journal for main bearing being removed.

Slowly turn crankshaft so the special pin pushes ﬁfé%ﬂﬂ_ﬁgﬂqr‘[’]%l( 409-4108

against the end of the bearing opposite the tab, and
upper bearing half (3) is out of the cylinder block.

0272 00-7
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CRANKSHAFT MAIN BEARINGS MAINTENANCE - CONTINUED

0272 00

INSTALLATION - CONTINUED

19.

20.

21.
22.
23.
24.

25.

26.

Remove bearing removal/installation tool from crank-
shaft oil hole. 4

Remove lower bearing half (4) from bearing cap (2). /
Keep main bearings and bearing caps together as a set.

409-937

NOTE

When bearings are reused, each bearing set must be installed in its original location because the bearing sur-
faces have worn to the crankshaft journals.

Repeat steps 15 thru 20 for remaining main bearings and thrust bearing (5) at main bearing position no. 6.
To install bearings, be sure bearing bore surfaces in the cylinder block are clean and dry.
Check that the backsides of main bearings are clean and dry.

Check that inside surfaces of bearing caps are clean
and dry.

Apply lubriplate to the inside surface of upper bearing
half (3). Do not lubricate the side that is against the
cylinder block bearing bore.

Install one bearing set at a time. Install upper main
bearing half (3) over the crankshaft journal such that
the bearing tab will fit into the notch in cylinder block.
If used main bearing is being installed, install main
bearing half in the same position it was removed from.
If a new bearing is being installed, use the correct size
bearing as determined in steps 17 thru 19 above.

0272 00-8
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CRANKSHAFT MAIN BEARINGS MAINTENANCE - CONTINUED 0272 00

INSTALLATION - CONTINUED

27.

28.
29.
30.

31.

32.

33.
34.
35.
36.

Insert bearing removal/installation tool into bearing journal oil hole so that it will push against tab end of bearing.
CAUTION

If the crankshaft is turned in the wrong direction, the bearing tab will be pushed between the crankshaft and
bearing area in the block. This could cause damage to the block and the crankshaft.

Slowly turn crankshaft in the correct direction until upper bearing tab is in the cylinder block notch.
Remove bearing removal/installation tool from crankshaft oil hole.

Place lower bearing half (4) into bearing cap (2) that it was removed from. If a new bearing is being installed, use the
correct size bearing as determined in above steps 17 thru 19 above. Apply lubriplate to inside surface of bearing half.

%

BEARING REMOVAL/
INSTALLATION TOOL 409-931
409-940
Install lower bearing (4), bearing cap (2) and two capscrews (1) on bearing bore with the same number as that stamped

on cap, with number facing towards the oil cooler side of engine.

After installing each bearing and bearing cap, torque capscrews (1) to 37 Ib-ft (50 Nm). Do not tighten capscrews to
final torque value at this time.

Repeat steps 18 thru 32 for other main bearings and thrust bearing (5) at position no. 6.
Torque capscrews (1) evenly in the sequence shown to 44 1b-ft (60 Nm).
Torque capscrews (1) evenly again in the sequence shown to 88 Ib-ft (119 Nm).

Torque capscrews (1) evenly in the sequence shown to 129 Ib-ft (175 Nm) final torque.

FLYWHEEL MAIN BEARING POSITIONS

i T e a] s | el
NO:1 | NO. 3 uoslno'r
NO.2 | NO.4 | NO.6

- @6@@©®onmm

" eoe000® |

MAIN BEARING TIGHTENING
SEQUENCE TEMPLATE
BOTTOM VIEW

409-1931
409-934

0272 00-9
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CRANKSHAFT MAIN BEARINGS MAINTENANCE - CONTINUED
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INSTALLATION - CONTINUED

37.

38.

39.

40.

41.

42.

If main bearing position number on bearing cap is
missing or hard to read, etch the correct number on the
bearing cap so that it is facing the oil cooler side of the
engine.

Remove two capscrews (1) and bearing cap (2) from
no. 1 main bearing. Remove lower bearing half (11)
from bearing cap (9).

CAUTION

Be very careful not to scratch the crank-
shaft or the bearing bore during the
removal of the upper bearing halves. A
scratched or damaged crankshaft, or bear-
ing bore could result in premature engine
failure.

Use a flat blade screwdriver to remove the upper half
of main bearing (3) at position no. 1 because the
crankshaft journal for no. 1 main bearing does not
have an oil hole.

Gently push end of upper bearing half to loosen it
from the cylinder block.

Press finger against bearing and turn crankshaft to roll
the bearing from the cylinder block.

CAUTION

409-1930

.

409-4111

If crankshaft is turned in the wrong direction, the tab on the upper bearing half will be pushed between the
crankshaft and main bearing bore in the block. This could cause damage to the block and the crankshaft.

Remove no. 7 main bearing by using removal steps 4 thru 8.

0272 00-10
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INSTALLATION - CONTINUED

NOTE

When bearings are reused, each bearing must be installed in its original location because the bearing sur-
faces have worn to the crankshaft journals.

43.  Check no. 1 main bearing clearance by using installation steps 15 thru 20.

=) b
& WARNING

+ Particles blown by compressed air are hazardous. DO NOT exceed 15 psi (103 kPa) nozzle pressure when
drying parts with compressed air. Use a maximum of 30 psi (207 kPa) when cleaning components. DO
NOT direct compressed air against human skin. Failure to follow this warning may cause injury or death.
Make sure air stream is directed away from user and other personnel in the area. To prevent injury, user
must wear protective goggles or face shield.

+ To help prevent damage to the cylinder block during main bearing bore cleaning, compressed air shall not
exceed 15 psi (103 kPa).

* Cleaning compound, solvent MIL-PRF-680 Type III is an environmentally compliant and low toxic material.
However, it may be irritating to the eyes and skin. Use protective gloves and goggles. Use in well-ventilated
areas. Keep away from open flames and other sources of ignition.

CAUTION

To help prevent damage to the cylinder
block during main bearing bore cleaning,
compressed air shall not exceed 15 psi.
Use compressed air only with effective
chip guarding and personal protective
equipment.

NOTE

If main bearings are coated with oil,
remove oil with a clean wiping rag.

44. Clean main bearing surfaces in the cylinder block and
bearing caps with solvent cleaning compound. Dry
surfaces thoroughly with low pressure compressed air
15 psi (103 kPa) maximum.

409-4112

0272 00-11



TM 10-3930-660-24-2

CRANKSHAFT MAIN BEARINGS MAINTENANCE - CONTINUED 0272 00

INSTALLATION - CONTINUED

NOTE
Install bearing halves dry for the following clearance checks.

45. Install a dry upper bearing half (3) over the crankshaft journal for main bearing (4) at position no. 1 such that the bearing
tab will fit into the notch in cylinder block. If used main bearing is being installed, install main bearing half in the same
position it was removed from.

CAUTION

Be very careful not to scratch the crankshaft or the bearing bore during the installation of the upper bearing
halves. A scratched or damaged crankshaft, or bearing bore, could result in premature engine failure.

46. Simultaneously push the upper bearing half, with a flat
blade screwdriver, and turn the crankshaft until bear-
ing tab is in notch in cylinder block.

47. Install a dry lower main bearing half (4) in no. 1 main
bearing cap (2). Tab on bearing must be in the notch in
bearing cap. If used main bearing is being installed,
install bearing in the same bearing cap it was removed
from.

48. Place plastigage on the surface of lower main bearing 4
half (4).

409-912
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INSTALLATION - CONTINUED

49.
50.

51.

52.
53.
54.
55.

Apply a light coat of lubricating oil on threads of capscrews (1).

Install bearing (4), bearing cap (2) and two capscrews

(1) on the no. 1 bearing bore in the cylinder block.

Alternately tighten two capscrews (1) to final torque value in these three steps:

Step Torque Value
1 44 1b-ft (60 Nm)
2 88 Ib-ft (119 Nm)
3 129 Ib-ft (175 Nm)

Check no. 1 main bearing clearance, steps 15 and 16.

Remove no. 1 main bearing, steps 38 thru 40.

Install no. 7 main bearing, steps 1 thru 7.

Alternately torque capscrews (8) to final torque value in these three steps:

Step Torque Value
1 44 Tb-ft (60 Nm)
2 88 1b-ft (119 Nm)
3 129 Ib-ft (175 Nm)

0272 00-13
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INSTALLATION - CONTINUED

56.
57.

58.

59.

60.
6l.
62.
63.

Check bearing clearance using steps 15 thru 20.

Install no. 1 main bearing, steps 22 thru 26.

CAUTION

Be very careful not to scratch the crank-
shaft or the bearing bore during the instal-
lation of the upper bearing half. A
scratched or damaged crankshaft, or bear-
ing bore, could result in premature engine
failure.

To insert upper half of no. 1 main bearing into bearing
bore, simultaneously push the upper bearing half with
a flat blade screwdriver and turn the crankshaft until
bearing tab is in notch in cylinder block.

Continue with no. 1 bearing installation, steps 31 and 4094112
34 thru 36.

Crankshaft must turn freely. If it does not turn with relative ease, check bearing installations and size of bearings.
Check crankshaft end play[ (WP 0271 00).

Install engine oil pump inlet tubel (WP 0220 00).

Install oil pan[ (WP 0219 00).

END OF WORK PACKAGE
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THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP
Tools and Special Tools Materials/Parts - Continued
Tool kit, general mechanic’s (Item 39] WP 0324 00) Front seal (1)

. . . Sheet metal screw, no. 10
Shop equipment, automotive maintenance (Item 21,

WP 0324 00) References
TM 10-3930-660-10

Materials/Parts
Equipment Condition
Rag, wiping (Item 40) WP 0323 00)
g wiping ( Crankshaft vibration damper removed (WP 0275
Sealant, Loctite (Item 46] WP 0323 00)

0273 00-1
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AN\

WARNING

* Eye protection must be worn when performing maintenance where components or particles could fly out
during procedure. Failure to take precautions could cause injury to personnel.

* Some components are under spring tension. Wear eye protection and use caution when disassembling them,
to avoid injury.

REMOVAL

Drill two 1/8 in. (3.175 mm) holes 180 degrees apart in seal carrier.

Remove front seal (1) with slide hammer puller.

Insert a no. 10 sheet meta