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CARBON MONOXIDE (EXHAUST GAS) CAN KILL YOU

Carbon monoxide is a colorless, odorless, DEADLY POISONOUS gas and when breathed
deprives body of oxygen and causes SUFFOCATION. Breathing air with carbon monoxide
produces symptoms of headache, dizziness, loss of muscular control, a sleepy feeling, and
coma. Permanent BRAIN DAMAGE or DEATH can result from severe exposure.

The following precautions MUST be followed to ensure personnel are safe whenever

personnel heater or main or auxiliary engine is operated for any purpose.

« DO NOT operate personnel heater or engine of vehicle in enclosed area without adequate
ventilation.

- DO NOT idle engine for long periods without ventilator blower operation. If tactical
situation permits, open hatches.

- DO NOT drive any vehicle with inspection plates, cover plates, or engine compartment
doors removed unless necessary for maintenance purposes.

« NEVER sleep in a vehicle when the heater is operating or the engine is idling.

« BE ALERT at all times during vehicle operation for exhaust odors and exposure
symptoms. If either are present, IMMEDIATELY EVACUATE AND VENTILATE the
area. Affected personnel treatment shall be: expose to fresh air; keep warm, DO NOT
PERMIT PHYSICAL EXERCISE; if necessary, give artificial respiration as described in
FM 12-11 and get medical attention.

« BE AWARE; neither the gas particulate filter unit nor field protection mask for nuclear-
biological-chemical protection will protect you from carbon monoxide poisoning.

THE BEST DEFENSE AGAINST CARBON MONOXIDE POISONING IS GOOD VENTILATION

WARNING

|

Remove all jewelry such as rings, dog tags, bracelets, etc. If jewelry or tools contact positive
electrical circuits, a direct short may result. Damage to equipment, injury or death to personnel
may occur.

WARNING

|

Blowing transmission oil can cause injury to eyes. Safety goggles must be worn when testing
transmission oil pressure switch.

WARNING

|

Adhesive causes immediate bonding on contact with eyes, skin, or clothing and also gives
off harmful vapors. Wear protective goggles and use in well-ventilated area. If adhesive
gets in eyes, try to keep eyes open; flush eyes with water for 15 minutes and get immediate
medical attention.
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WARNING

|

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 well-ventilated area. If adhesive, solvent, or sealing compound gets on skin or clothing,
wash immediately with soap and water.

WARNING

|

During pressure tests, ensure air pressure is drained to 0 psi (0 kPa) before taking off air
compressor line or taking off any cover plates. If pressure is not released, plates or line could
blow off and harm personnel. Air tanks have greater than 30 psi (207 kPa) in them. Do not
drain air tanks with any part of body in air spray path. Skin embolisms and/or debris in eyes
can occur from released pressure.

WARNING

|

Allow engine to cool before performing troubleshooting maintenance. If necessary use
insulated pads and gloves. Hot engine components will burn and cause injury to personnel.

WARNING

|

All personnel must stand clear during lifting operations. A swinging or shifting load may cause
injury or death to personnel.

WARNING

|

High pressure hydraulics [oil under 3675 psi (25,339 kPa) pressure] operate this equipment.
Refer to vehicle operator and maintenance manuals for hydraulic oil pressure. Never
disconnect any hydraulic line or fitting without first dropping pressure to zero. Failure to
comply may result in injury to personnel.

WARNING

|

Fuel and oil are slippery and can cause falls. To avoid injury, wipe up spilled fuel or oil with
rags.

WARNING

|

Do not get under LHS when disconnecting or connecting connectors and hoses. A
hydraulic malfunction could cause LHS to lower causing serious injury or death.
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WARNING

|

The LHS hydraulic system operates at oil pressures up to 3625 psi (24,994 kPa). Never
disconnect any hydraulic line or fitting without first dropping pressure to zero. Failure to
comply may result in serious injury or death to personnel.

WARNING

|

Middle frame and hook arm combined weight is 2100 Ibs (953 kg). Hook arm cylinders weigh
210 Ibs (95 kg) each. Attach suitable lifting device prior to removal or installation to prevent
possible injury to personnel.

WARNING

|

High pressure hydraulics [oil under 3000 psi (20,685 kPa) pressure] operate this equipment.
Refer to vehicle operator and maintenance manuals for hydraulic oil pressure. Never
disconnect any hydraulic line or fitting without first dropping pressure to zero. Failure to
comply may result in injury to personnel.

WARNING

|

Do not stand under crane. Mechanical failure and operator error can cause injury or death
to personnel.

WARNING

|

« Drycleaning Solvent (P-D-680) is TOXIC and flammable. Wear protective goggles, face
shield, and gloves; use only in a well-ventilated area; avoid contact with skin, eyes, and
clothes, and do not breathe vapors. Keep away from heat or flame. Never smoke when
using solvent. The flashpoint for Type Il Drycleaning Solvent is 140 degrees F (60 degrees
C) and Type I11 Drycleaning Solvent is 200 degrees F (93 degrees C). Failure to do so may
result in injury or death to personnel.

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

WARNING

|

If matchmarks are not aligned during installation of yoke, erratic steering will result. Erratic
steering can cause serious injury or death to personnel.
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WARNING

|

Use care when disconnecting intergear link. If it falls, it will cause injury to personnel.

WARNING

|

The truck steering operates with 3000 psi (20,685 kPa) hydraulic pressure. A high pressure
hydraulic oil stream can pierce a body and cause severe injury to personnel. Never disconnect
any high pressure hydraulic oil line or fitting without first dropping pressure to zero.

WARNING

|

Do not stand in front of vehicle when testing air box pressure. Brakes could fail and vehicle
could move forward causing injury or death.

WARNING

|

Do not remove the radiator cap when the engine is hot; steam and hot coolant can escape and
burn personnel.

WARNING

|

Use a clean thick waste cloth or like material to remove the cap. Avoid using gloves. If hot
water soaks through gloves, personnel could be burned.

WARNING

|

Moving engine components can cause severe injury. Keep away from alternator belts and
pulleys while engine is running.

WARNING

|

Never use fuel to clean parts. Fuel is highly flammable. Serious injury to personnel could
result if fuel ignites during cleaning.

WARNING

|

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

|

Steam cleaning creates hazardous noise levels and severe burn potential. Eye, skin, and ear
protection is required. Failure to comply may result in injury to personnel.

WARNING

|

Solvents used with a spray gun must be used in a spray booth with filter. Face shield must be
used by personnel operating spray gun. Failure to comply may result in injury to personnel.

WARNING

|

CARC paint contains isocyanate (HDI) which is highly irritating to skin and respiratory
system. High concentrations of HDI can produce symptoms of itching and reddening of skin, a
burning sensation in throat and nose and watering of the eyes. In extreme concentrations, HDI
can cause cough, shortness of breath, pain during respiration, increased sputum production,
and chest tightness. The following precautions must be taken whenever using CARC paint:

«  ALWAYS use air line respirators when using CARC paint unless air sampling shows
exposure to be below standards. Use chemical cartridge respirator if air sampling is below
standards.

« DO NOT let skin or eyes come in contact with CARC paint. Always wear protective
equipment (gloves, ventilation mask, safety goggles, etc.).

« DO NOT use CARC paint without adequate ventilation.
« NEVER weld or cut CARC-coated materials.

« DO NOT grind or sand painted equipment without high-efficiency air purifying respirators
in use.

«  BE AWARE of CARC paint exposure symptoms; symptoms can occur a few days after
initial exposure. Seek medical help immediately if symptoms are detected.

[wame |

Unsafe welding practices can cause serious injury from fire, explosions, or harmful agents.
Allow only authorized personnel to weld or cut metals, and follow safety precautions in TC
9-237. Protective clothing and goggles must be worn; adequate protective equipment used,
a suitable fire extinguisher kept nearby, and requirements of TC 9-237 strictly followed.

[wame |

On direct contact, uncured silicone sealant irritates eyes. In case of contact, flush eyes with
water and seek medical attention. In case of skin contact, wipe off and flush with water.
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WARNING

|

Engine/transmission assembly weighs 3946 Ibs (1791 kg). Attach suitable lifting device of
adequate capacity for removal or installation to prevent possible injury to personnel.

WARNING

|

Use extreme care when installing engine/transmission assembly. Ensure engine/transmission
assembly does not swing and damage equipment.

WARNING

|

Air compressor weighs 115 Ibs (52 kg). Attach suitable lifting device prior to removal or
installation to prevent possible injury to personnel.

WARNING

|

Ensure cradle is fully supported upon removal of four screws and lockwashers or cradle may
fall and cause injury to personnel.

WARNING

|

Transmission weighs 1050 Ibs (477 kg). Attach suitable lifting device prior to removal or
installation to prevent possible injury to personnel.

WARNING

|

Transmission weighs 1023 lbs (477 kg). Attach suitable lifting device prior to removal to prevent
possible injury to personnel.

WARNING

|

Cylinder head weighs 182 Ibs (83 kg). Attach suitable lifting device prior to removal or
installation to prevent possible injury to personnel.
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WARNING

|

Use extreme care when removing or installing spring retainers. Spring retainers are under tension
and can act as projectiles when released suddenly. Ensure proper eye protection is worn to
prevent injury to personnel.

WARNING

|

Use extreme care when compressing, releasing, removing, or installing springs. Springs are
under tension and can act as projectiles when released. Ensure proper eye protection is worn
to prevent injury to personnel.

WARNING

|

Vibration damper may fall from crankshaft and may cause injury to personnel.

WARNING

|

Ensure there are no personnel working under truck while performing this task. Engine will be
supported by lifting device. If lifting device fails, engine may fall and cause severe injury or
death to personnel.

WARNING

|

Lifting device is attached to support engine. Ensure lifting device is positioned snug to engine
lifting bracket to prevent engine from falling. Failure to comply may result in injury or death
to personnel.

WARNING

|

Lifting device must remain in place and truck must be properly tagged until after installation of
this task is performed. Failure to comply may result in engine falling causing severe injury or
death to personnel.

WARNING

|

Driveshafts can weigh up to 100 Ibs (45kg). Properly support driveshafts when removing
screws. After screws and brackets are removed, driveshafts can fall and may cause injury
to personnel.
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WARNING

|

Use extreme care when removing spring from oil cooler adapter plate. Spring is under tension
and can act as a projectile when released. Ensure all personnel wear proper eye protection to
prevent possible injury to personnel.

WARNING

|

Ensure all debris is kept clear of blower during removal. Failure to comply may result in
damage to equipment.

WARNING

|

Blower lobes turn freely. Ensure fingers, jewelry, and hair are kept clear of rotors in blower.
Failure to comply may result in severe injury to personnel.

WARNING

|

Blower weighs 71 Ibs (32 kg). Attach suitable lifting device prior to removal or installation
to prevent possible injury to personnel.

WARNING

|

Gloves must be used when handling turbocharger insulation blanket. Turbocharger insulation
blanket is made of fiberglass and may cause skin irritation. Failure to comply may result in
injury to personnel.

WARNING

|

Gloves must be used when handling insulation blanket. Insulation blanket is made of fiberglass
and may cause skin irritation. Failure to comply may result in injury to personnel.

WARNING

|

Turbocharger weighs 57 Ibs (26 kg). Attach suitable lifting device prior to removal or
installation to prevent possible injury to personnel.
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WARNING

|

Use extreme care when turning rotating assembly. Rotating assembly is sharp and injury to
personnel may result.

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.

WARNING

|

Bottom tank assembly weighs 82 Ibs (37 kg). Ensure bottom tank is fully supported prior to
removal or installation. Failure to comply may result in injury to personnel or damage to
equipment.

WARNING

|

Top tank assembly weighs 76 Ibs (35 kg). Ensure top tank assembly is fully supported prior to
removal or installation. Failure to comply may result in injury to personnel or damage to
equipment.

WARNING

|

Use extreme care when removing tester. Sudden release of pressure can cause injury to
personnel.

WARNING

|

Allow engine to cool before removing harness to avoid injury to personnel.
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WARNING

|

Corrosion compound contains alkali. Do not get in eyes; wear safety goggles/glasses when
using. Avoid contact with skin. In case of contact, immediately wash area with soap and water.
If eyes are contacted, flush with large amounts of water for at least 15 minutes and get
immediate medical attention.

WARNING

|

Middle frame weighs 2500 Ibs (1135 kg). Attach suitable lifting device prior to removal or
installation to prevent possible injury to personnel.

WARNING

|

After removing wires and cables from battery terminals, ensure no contact is made with battery
terminals, other wires, cables or any metal surface to prevent damage to parts, personal injury,
or death.

WARNING

|

Battery acid (electrolyte) is extremely harmful. Always wear safety goggles and rubber gloves,
and do not smoke when preforming maintenance on batteries. Injury will result if acid contacts
skin or eyes. Wear rubber apron to prevent clothing being damaged.

WARNING

|

Upon installation of all wires and cables, ensure no contact is made with battery terminals or
other wires and cables. Strap wires and cables away from battery terminals and other wires and
cables as required to prevent damage to parts, personal injury, or death.

WARNING

|

Do not drain transmission fluid while transmission is hot. Injury to personnel may result.

WARNING

|

Driveshaft weighs 90 Ibs (41 kg). The aid of an assistant is required to prevent possible injury
to personnel.



TM 9-2320-364-34-2

WARNING

|

Ensure one screw is left in place behind lifting bracket in flywheel. Screw is intended to secure
flywheel until lifting device is in place. Failure to comply may result in serious injury to
personnel and damage to equipment.

WARNING

|

Flywheel weighs 175 Ibs (79 kg). Attach suitable lifting device prior to removal or
installation to prevent possible injury to personnel.

WARNING

|

During flywheel removal, torque converter turbine can remain attached to flywheel or remain
on transmission. Use care to prevent torque converter turbine from falling. If torque
converter turbine stays attached to flywheel, lockup clutch may fall out of transmission. Use
care to prevent lockup clutch from falling. Failure to comply may result in serious injury to
personnel and damage to equipment may occur.

WARNING

|

Flywheel weighs 175 Ibs (79 kg). Use extreme caution when dropping flywheel. Keep feet
and hands out from under flywheel to avoid injury to personnel.

WARNING

|

Transfer case weighs 1500 Ibs (681 kg). Attach lifting device prior to removal or
installation to prevent possible injury to personnel.

WARNING

|

Remove and install one transfer case support bracket at a time. Removing both transfer case
support brackets at same time will cause transfer case to fall causing damage to parts or severe
injury or death to personnel.

WARNING

|

Axle No. 1 and No. 2 weighs 1,950 Ibs (885 kg). Use jackstands to support axles. Failure
to do so could result in injury to personnel.
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WARNING

|

Torque rod is under extreme pressure when being pressed from axle. Torque rod can be
dangerous when it breaks loose and could cause injury to personnel.

WARNING

|

Axle No. 1 weighs 1950 Ibs (885 kg). Attach a transmission jack prior to removal or
installation. The axle must be chained to the transmission jack or an out of balance condition
may result. Failure to comply may result in serious injury or death to personnel.

WARNING

|

Keep fingers out of beam holes. Failure to comply could result in serious injury to personnel.

WARNING

|

Axle No. 2 weighs 1907 Ibs (866 kg) (without brake drums). Attach a transmission jack prior
to removal or installation. The axle must be chained to the transmission jack or an out of
balance condition may result. Failure to comply may result in serious injury or death to
personnel.

WARNING

|

Pivot and spindle assembly weighs 90 Ibs (41 kg). Support pivot and spindle assembly prior to
removal to prevent possible injury to personnel.

WARNING

|

Trailing beam assembly weighs 150 Ibs (68 kg). Attach a suitable lifting device to axle end
of trailing beam assembly prior to removal or installation to prevent possible injury to
personnel.

WARNING

|

Main fuel tank weighs between 50 to 700 Ibs (23-318 kg) depending on the quantity of fuel
inside. Support main fuel tank with suitable lifting device prior to removing mounting
hardware to prevent possible injury to personnel.
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[wame |

Axle No. 3 weighs 1780 Ibs (808 kg). Attach a suitable lifting device prior to removal or
installation to prevent possible injury to personnel. Axle housing must be chained to lifting
device to prevent an out of balance condition when longitudinal torque rod is removed. Axle
could roll out of control causing serious injury or death to personnel.

[wame |

Ensure axle is fully supported by jackstands prior to removing hydraulic jack from trailing
beam assembly. Failure to comply may result in injury to personnel.

[wame |

Keep hands and feet clear of Axle No. 3 until Axle No. 3 is secured by longitudinal torque rod.
Failure to comply may result in injury to personnel.

[wame |

Axle No. 4 weighs 1925 Ibs (874 kg). Attach a transmission jack prior to removal or
installation. The axle housing must be chained to transmission jack or an out-of-balance
condition may result. Failure to comply may result in serious injury or death to personnel.

[wame |

The truck end of torque rod must not be removed. Axle No. 4 and 5 share mounting hardware
for longitudinal torque rod. If hardware is removed from crossmember, an out-of-balance
condition for both axles will result. Any personnel under axle No. 5, which is not secured at
this time, could be seriously injured or killed.

[wame |

Axle No. 5 weighs 1905 Ibs (865 kg). Attach a transmission jack prior to removal or
installation. The axle housing must be chained to transmission jack or an out-of-balance
condition may result. Failure to comply may result in serious injury or death to personnel.
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WARNING

|

Brake shoes may be coated with dust. Breathing this dust may be harmful to your health. Do
not use compressed air to clean brake shoes. Wear a filter mask approved for use against
brake dust. Failure to comply may result in injury or death to personnel.

WARNING

|

Brake assembly weighs 80 Ibs (36 kg). Attach suitable lifting device prior to removal to
prevent possible injury to personnel.

WARNING

|

Brake assembly will swing out on Axles No. 1 and 2 when overhead lifting device is used and
screws are removed. Support brake assembly during removal or injury to personnel may result.

WARNING

|

Use care when removing or installing brake springs. Brake springs are under spring tension
and can act as projectiles when released and could cause severe injury to personnel.

WARNING

|

Ensure braided hose is cool prior to removal or injury to personal may result.

WARNING

|

Wheel hub assembly weight 115 Ibs (52 kg). Support wheel hub assembly with suitable lifting
device prior to removal to prevent possible injury to personnel.

WARNING

|

The steering hydraulic system operates at oil pressures up to 3000 psi (20,685 kPa). Never
disconnect any hydraulic line or fitting without first dropping pressure to zero. Failure to
comply may result in serious injury or death to personnel.
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WARNING

|

Do not remove castle nut from drag link before applying upward pressure on drag link.
Serious injury to personnel or damage to equipment may result.

WARNING

|

Stand clear of tires while turning them. Failure to do so may result in injury or death to
personnel.

WARNING

|

Do not turn relief plunger out more than flush with end of steering gear cover. Plunger could
blow out and spray hydraulic oil, causing serious injury to personnel.

WARNING

|

Steering gear weighs 190 Ibs (86 kg). Ensure steering gear is properly supported upon removal
from truck. Failure to comply may result in severe injury to personnel.

WARNING

|

Front steering gear needs to be supported on transmission jack with two wooden blocks
located in front of front steering gear. Wooden blocks should be 4 by 6 by 11 in. and 2 by 4 by
11 in. and should be positioned as shown. Failure to comply may result in steering gear falling
from transmission jack and causing injury to personnel.

WARNING

|

Pitman arm is under pressure. Parts can act as projectiles when released and could cause
severe eye injury to personnel.

WARNING

|

Intermediate steering gear weighs 170 Ibs (77 kg). Attach lifting device prior to removal to
prevent injury to personnel.
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[wame |

Steering gear weighs 165 Ibs (75 kg). Attach lifting device prior to removal to prevent possible

injury to personnel.
‘ WARNING I

Cab weighs 1700 Ibs (772 kg). Attach suitable lifting device prior to removal or installation of
cab support to prevent possible injury to personnel.

[wame |

Rear crossmember weighs 220 Ibs (100 kg). Attach suitable lifting device prior to removal to
prevent possible injury to personnel.

[wame |

Power module frame weights 275 Ibs. (125 kg). Attach suitable lifting device prior to removal
to prevent possible injury to personnel.

[wame |

Ensure truck frame is securely supported before removing spring assembly. If truck falls,
serious injury to personnel or death may result.

[wame |

Do not stick fingers in pin holes. Injury to personnel may result.

[wame |

Front spring assembly weighs 208 Ibs (94 kg). Rear spring assembly weighs 175 Ibs (79 kg).
Attach a suitable lifting device prior to removal to prevent possible injury to personnel.

[wame |

Air bags may still be pressurized even though air pressure gauge reads 0 psi. Remove air line
slowly to allow air to escape. Failure to comply may result in air line blowing off causing
serious injury to personnel.
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WARNING

|

Ensure truck is securely supported before removing equalizer beams. If truck falls, serious
personal injury or death may result.

WARNING

|

Two equalizer beams and cross tube weigh 445 Ibs (202 kg) assembled. Each equalizer beam
weighs 212 Ibs (96 kg). Attach a suitable lifting device prior to removal to prevent possible
injury to personnel.

WARNING

|

Equalizer beam weighs 212 Ibs (96 kg). Attach suitable lifting device prior to removal to
prevent possible injury to personnel.

WARNING

|

Force required to remove beam end bushings and beam center bushing may exceed 30 tons (27
metric tons). Use of a press of 60-ton (54 metric tons) capacity or more is required to remove
and install bushings. Use care when pressing out bushings to prevent serious personal injury
or death. Always wear eye protection to prevent injury when operating press.

WARNING

|

Rust preventive contains alkali. Do not get in eyes; wear goggles/safety glasses when using.
Avoid contact with skin. In case of contact, immediately wash area with soap and water. If
eyes are contacted, flush eyes with large amounts of water for at least 15 minutes and get
immediate medical attention.

WARNING

|

Trailing beam bracket weighs 83 Ibs. (38 kg). Attach a suitable lifting device prior to
removal to prevent possible injury to personnel.

WARNING

|

Do not drain coolant if water temperature gage reads above 180 degrees F (82 degrees C).
Contact with steam or hot coolant will result in serious injury to personnel.



TM 9-2320-364-34-2

WARNING

|

Always wear eye protection and protective clothing when handling glass. Failure to comply
may result in injury to personnel.

WARNING

|

Fender weighs 74 Ibs (34 kg). Use an assistant to remove to prevent possible injury to
personnel.

WARNING

|

LHS control box weighs 200 Ibs (91 kg). Attach suitable lifting device prior to removal to
prevent possible injury to personnel.

WARNING

|

The crane hydraulic system operates at oil pressures up to 3100 psi (21,375 kPa). Never
disconnect any hydraulic line or fitting without first dropping pressure to zero. Failure to
comply may result in serious injury or death to personnel.

WARNING

|

Crane weighs 4,700 Ibs (2,134 kg). Attach suitable lifting device prior to removal to
prevent possible injury to personnel.

WARNING

|

Boom weighs 2100 Ibs (953 kg). Attach suitable lifting device prior to removal to prevent
possible injury to personnel.

WARNING

|

Erection cylinder weight 78 Ibs (35 kg). Attach suitable lifting device prior to removal to
prevent possible injury to personnel.
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WARNING

|

One pin secures erection cylinder, tension cylinder, and mast. Be careful to drive out pin only
as far as needed to remove erection cylinder, or other components may fall, causing injury to
personnel.

WARNING

|

Lift cylinder weighs 122 Ibs (55 kg). Attach suitable lifting device prior to removal to prevent
possible injury to personnel.

WARNING

|

One pin secures both lift cylinders and mast. Be careful to drive out pin only as far as needed
to remove selected cylinder and prevent possible injury to personnel.

WARNING

|

Ensure boom is fully supported by the LHS hook. Failure to support boom with LHS hook
will cause boom to drop and may result in serious injury or death to personnel.

WARNING

|

Long pin also holds in mast and erection cylinder. Be careful to drive out pin only as far as
needed to remove tension cylinder to prevent possible injury to personnel.

WARNING

|

Mast weighs 109 Ibs (49 kg). Attach suitable lifting device prior to removal to prevent possible
injury to personnel.

WARNING

|

Telescope cylinder weighs 70 Ibs (32 kg). Attach suitable lifting device prior to removal to
prevent possible injury to personnel.
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WARNING

|

Hoist assembly weighs 210 Ibs (95 kg). Attach suitable lifting device prior to removal to
prevent possible injury to personnel.

WARNING

|

When second spring is released, cable follower may fly up against bracket. Keep hands and
face away from this area, or injury to personnel may result.

WARNING

|

Turntable weighs 150 Ibs (68 kg). Attach suitable lifting device prior to removal to prevent
possible injury to personnel.

WARNING

|

Gear weighs 135 Ibs (61 kg). Attach suitable lifting device prior to removal to prevent possible
injury to personnel.

WARNING

|

Subframe weighs 1420 Ibs (645 kg). Attach suitable lifting device prior to removal to prevent
possible injury to personnel.

WARNING

|

Swing drive gear reducer weighs 140 Ibs (64 kg). Attach suitable lifting device prior to removal
to prevent possible injury to personnel.

WARNING

|

Four valve bank weighs 75 Ibs (34 kg). Attach suitable lifting device prior to removal to
prevent possible injury to personnel.
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WARNING

|

Outrigger cylinder weighs 115 Ibs (52 kg). Attach suitable lifting device prior to removal to
prevent possible injury to personnel.

WARNING

|

Using HOIST control lever, crane should lift test weight a maximum of 1 in. (2.5 cm) before
Overload Sensing System (OSS) disables hoist. If hoist lifts test load higher than 1 in. (2.5 cm),
0SS is not functioning correctly and crane has failed load test. Perform Follow-On Maintenance
and notify GS Maintenance.

WARNING

|

The winch hydraulic system operates at oil pressures up to 3675 psi (25,339 kPa). Never
disconnect any hydraulic line or fitting without first dropping the pressure to zero. Failure to
comply may result in serious injury or death to personnel.

WARNING

|

Hook weighs 200 Ibs (91 kg). Attach suitable lifting device prior to removal to prevent
possible injury to personnel.

WARNING

|

Hook arm weighs 1100 Ibs (499 kg). Attach suitable lifting device prior to installation prevent
possible injury to personnel.

WARNING

|

The LHS hydraulics system operates at oil pressures up to 3675 psi (25,339 kPa). Never
disconnect any hydraulic line or fitting without first dropping pressure to zero. Failure to
comply may result in serious injury to personnel.

WARNING

|

Middle frame weighs 1000 Ibs (454 kg). Attach suitable lifting device prior to removal to
prevent possible injury to personnel.
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WARNING

|

Main cylinder weighs 325 Ibs (148 kg). Attach suitable lifting device prior to removal to
prevent possible injury to personnel.

WARNING

|

Compression frame weighs 4200 Ibs (1907 kg). Attach suitable lifting device prior to removal
to prevent possible injury to personnel.

WARNING

|

LHS main manifold bracket assembly weighs 120 Ibs (54 kg). Attach suitable lifting device
prior to removal to prevent possible injury to personnel.

WARNING

|

Main hydraulic pump weighs 215 Ibs (98 kg). Attach suitable lifting device prior to removal or
installation to prevent possible injury to personnel.

WARNING

|

Never stand in front of main hydraulic pump during lifting. Hydraulic pump can swing out of
door and cause serious injury to personnel.

WARNING

|

Prolonged contact with lubricating oil, MIL-L-7808 may causes skin rash. Skin and clothing
that come in contact with lubricating oil should be thoroughly washed immediately. Saturated
clothing should be removed immediately. Areas in which lubricating oil is used should be well
ventilated to keep fumes to keep fumes to a minimum.

WARNING

|

Hook arm cylinders weighs 210 Ibs. (95 kg). Attach suitable lifting device prior to
removal, installation, or lifting to prevent possible injury to personnel.
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WARNING

|

Ensure hook arm assembly is supported with wooden block prior to removal to prevent
possible injury to personnel.

WARNING

|

Middle frame, hook arm and hook have a combined weight of 2,300 Ibs. (1,044 kg). Attach
suitable lifting device prior to removal or installation to prevent possible injury to personnel.

WARNING

|

Oil will spray from cylinder manifold ports when rod is moved in or out. Cover ports with two
cleaning cloths to prevent oil from spraying. Failure to comply may result in injury to
personnel.

WARNING

|

Sharp edges of exhaust pipe could cause injury to personnel.

WARNING

|

Sharp edges of exhaust tube could cause injury to personnel.

WARNING

|

Battery box weighs 75 Ibs (34 kg). Attach suitable lifting device prior to installation to prevent
possible injury to personnel.

WARNING

|

Upon installation of all wires and cables, ensure No contact is made with battery terminals or
other wires and cables. Strap wires as required to prevent injury or death to personnel or
damage to equipment.

WARNING

|

200 AMP alternator weight 75 Ibs (34 kg) Use an assistant to prevent possible injury.
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WARNING

|

Always disconnect battery ground cable or power source before working on electrical
components or injury to personnel may result. Discharge capacitors as noted. If personnel
receive an electrical shock, get immediate medical attention.

WARNING

|

Machine gun ring front support weighs 55 Ibs (25 kg). Attach suitable lifting device prior to
installation to prevent injury to personnel.

WARNING

|

Machine gun ring weighs 295 Ibs (134 kg). Attach suitable lifting device prior to installation to
prevent injury to personnel.

WARNING

|

Starter weighs 73 Ibs. (33 kg). Attach suitable lifting device prior to removal to prevent
possible injury to personnel.

WARNING

|

Engine weighs 2600 Ibs (1180 kg). Attach suitable lifting device prior to removal or
installation to prevent possible injury to personnel.

WARNING

|

Keep out from under engine when lifting. If engine slips, sways, or falls, serious injury or death
may result.

WARNING

|

Diesel fuel is flammable. Do not perform this procedure near fire, flame or sparks. Injury or
death to personnel could result.

WARNING

|

When installing lifting device, keep hands clear of rotors to prevent injury to personnel.
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WARNING

|

Cylinder head with lifting device weighs 182 Ibs (83 kg). Attach suitable lifting device prior to
removal or installation to prevent possible injury to personnel.

WARNING

|

Flywheel housing weighs 187 Ibs (85 kg). Attach suitable lifting device prior to removal or
installation to prevent possible injury to personnel.

WARNING

|

Keep hands clear of gears when loosening nuts to prevent injury to personnel.

WARNING

|

Vibration damper may drop off crankshaft and may cause injury to personnel.

WARNING

|

Crankshaft weighs 185 Ibs (84 kg). Attach suitable lifting device prior to removal or
installation to prevent possible injury to personnel.

WARNING

|

Control valve cover is under spring tension. Use extreme care when removing cover. Control
valve cover may project when released suddenly. Ensure proper eye protection is worn to
prevent injury to personnel.

WARNING

|

Slave piston is retained by spring under compression. Ensure proper eye protection is worn to
avoid injury to personnel.

WARNING

|

Spring is under extreme tension. Wear proper eye protection. Spring may shoot out and cause
injury to personnel.
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WARNING

|

Avoid contact with steam. Steam can cause burns, blindness, and other serious injury. Ensure
the wearing of protective aprons, gloves, and safety goggles when using live steam or injury to
personnel may result.

WARNING

|

When making this pressure test, make sure personnel are protected against pressurized air and
oil from possible rupture or leak in hose or fitting on cylinder head or injury to personnel may
result.

WARNING

|

Some chemical agents (detergents, solvents, alkalis, etc.) may irritate skin or be harmful to the
eyes. Others must only be used with adequate ventilation. When working with potentially
harmful chemical substances, read and heed the warnings on the product labels and follow
prescribed safety precautions. When working with any potentially harmful substance -
including live steam, hot water, and compressed air - wear appropriate safety equipment (face
shield, gloves, apron, etc.) if required, and use extreme care to avoid injury to personnel.

WARNING

|

Wear proper eye protection to protect against stream of pressurized water from leak or
rupture of fitting, hose, or oil cooler core to prevent injury to personnel.

WARNING

|

Use care when removing or installing piston rings. Piston rings are under spring tension and
can act as projectiles when released and could cause severe eye injury.

WARNING

|

High pressure steam can blow particles into eyes, can cause severe burns, and creates
hazardous noise levels. Eye, skin, and hearing protection is required.

WARNING

|

Engine block weighs 732 Ibs (332 kg). Attach suitable lifting device before removal to prevent
possible injury or death to personnel.
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WARNING

|

Be careful when using high air pressure. Ensure connections and seals are tight before
applying pressure. High air pressure can blow out parts, hoses or debris with force. Explosive
force can damage equipment and cause injury to personnel.

WARNING

|

Keep out from under engine when lifting. If engine slips, sways or falls, serious injury or death
may result.

WARNING

|

Keep hands and fingers clear of rotors. If rotors turn, fingers may get caught between rotors
and result in injury to personnel.

WARNING

|

Use care when removing retaining pin. Spring behind plug is under tension. Wear proper eye
protection to avoid personal injury.

WARNING

|

Use care when replacing valve plug. Spring behind plug is under tension. Wear proper eye
protection to avoid personal injury.

WARNING

|

Use care when replacing valve stop. Spring behind stop is under tension. Wear proper eye
protection to avoid injury to personnel.

WARNING

|

Cover is under spring pressure. Wear proper eye protection to avoid personal injury.

WARNING

|

Washer is under spring tension. Wear proper eye protection to avoid injury to personnel.
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WARNING

|

Torque converter housing weighs 100 Ibs (45 kg). Attach suitable lifting device for removal or
installation to prevent possible injury to personnel.

WARNING

|

When screws are removed, oil pump will fall. Make sure that assistant firmly supports oil
pump inside torque converter housing to prevent personal injury or damage to parts.

WARNING

|

Forward clutch and turbine shaft assembly weighs 67 Ibs (30 kg). Attach suitable lifting device
for removal or installation to prevent possible injury to personnel.

WARNING

|

Use extreme caution when dropping forward clutch assembly. Keep feet and hands out from
under parts to avoid personal injury.

WARNING

|

Ensure personnel wear heat resistant gloves prior to heating PTO gear with propane torch.
Failure to comply may result in severe injury or death to personnel.

WARNING

|

Use extreme caution when dropping fifth clutch housing. Keep feet and hands out from under
fifth clutch housing to avoid injury to personnel.

WARNING

|

Make sure all personnel stand clear when releasing pressure on spring compressor. Retaining
ring can cause personal injury if not properly seated in retaining ring groove.

WARNING

|

Front planetary carrier assembly weighs 54 Ibs (25 kg). Attach suitable lifting device for
removal to prevent possible injury to personnel.
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WARNING

|

Use extreme care when removing lifting bracket. Sun gear shaft, main shaft and gear fit loosely
and may fall out and cause injury to personnel or damage to parts.

WARNING

|

Do not lift rear planetary assembly by ball bearing on rear end. Bearing may come off and
planetary may fall resulting in personal injury or damage to equipment.

WARNING

|

Keep fingers away from inside of transmission housing while installing rear carrier assembly or
injury to personnel may result.

WARNING

|

Planetary differential assembly weighs 160 Ibs (73 kg). Use suitable lifting device to prevent
possible injury to personnel.

WARNING

|

Planetary carrier assembly weighs 85 Ibs (39 kg). Use the aid of an assistant to turn differential
case over to prevent injury to personnel.

WARNING

|

Rear shaft assembly weighs 100 Ibs (45 kg). Attach suitable lifting device to prevent possible
injury to personnel.

WARNING

|

Rear housing weighs 210 Ibs (95 kg). Attach suitable lifting device before removal or
installation to prevent possible injury to personnel.

WARNING

|

Center shaft assembly weighs 145 Ibs (66 kg). Attach suitable lifting device before removal or
installation to prevent possible injury to personnel.
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WARNING

|

Upper shaft assembly weighs 115 Ibs (52 kg). Attach suitable lifting device before removal or
installation to prevent possible injury to personnel.

WARNING

|

Differential shaft assembly weighs 100 Ibs (45 kg). Use an assistant during removal or
installation to prevent possible injury to personnel.

WARNING

|

Differential housing weighs 90 Ibs (41 kg). Attach suitable lifting device before removal or
installation to prevent possible injury to personnel.

WARNING

|

Front housing weighs 200 Ibs (91 kg). Attach suitable lifting device before removal to prevent
possible injury to personnel.

WARNING

|

To prevent injury to personnel or equipment damage, make sure chains will not slip off shaft
assembly during lifting operation.

WARNING

|

Assembled portion of upper shaft assembly weighs 100 Ibs (45 kg). Use an assistant to prevent
possible injury to personnel.

WARNING

|

Axle No. 3 weighs 1780 Ibs (807 kg). Attach a suitable lifting device prior to removal to
prevent possible injury to personnel. Chains must be attached to axle housing to prevent an
out of balance condition when axle is lifted. Axle could roll out of control causing serious
injury or death to personnel.
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WARNING

|

Brake drum weighs 132 Ibs (60 kg). Attach suitable lifting device prior to removal or
installation to prevent possible injury to personnel.

WARNING

|

Spring in air brake chamber is very powerful and is under tension. Failure to cage air brake
chamber before removal will release tension of spring abruptly and could result in injury to
personnel.

WARNING

|

Air brake chamber can only be unscrewed a maximum of one turn. Otherwise, incorrect brake
operation could result.

WARNING

|

Wheel hub assembly weighs 115 Ibs (52 kg). Attach suitable lifting device prior to removal or
installation to prevent possible injury to personnel.

WARNING

|

Brake assembly weighs 80 Ibs (36 kg). Attach suitable lifting device prior to removal or
installation to prevent possible injury to personnel.

WARNING

|

Seal race is extremely hot. Do not touch seal race without protective gloves or severe burns to
hands could result.

WARNING

|

Pivot and spindle assembly weighs 90 Ibs (41 kg). Use the aid of an assistant to prevent
possible injury to personnel.
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[wame |

Differential assembly weighs 198 Ibs (90 kg). Attach a suitable lifting device prior to removal
or installation to prevent possible injury to personnel.

[wame |

Differential and bevel gear weighs 70 Ibs (32 kg). Attach a suitable lifting device prior to
removal or installation to prevent possible injury to personnel.

[wame |

Prussian Blue Dye is poisonous and can burn skin on contact. Over exposure to dye can cause
heart and skin problems, dizziness and unconsciousness.

[wame |

Differential assembly weighs 450 Ibs (204 kg). Attach suitable lifting device prior to removal
or installation to prevent possible injury to personnel.

[wame |

Split torque weighs 62 Ibs (28 kg). The aid of an assistant is required to prevent possible injury

to personnel.
‘ WARNING I

Split torque weighs 62 Ibs (28 kg) without flange assembly and 75 Ibs (34 kg) with flange
assembly. The aid of an assistant is required to prevent possible injury to personnel.

[wame |

Properly support spindle during removal. Failure to comply may result in injury to

personnel.
‘ WARNING I

Differential assembly weighs 500 Ibs (227 kg). Attach suitable lifting device prior to removal
or installation to prevent possible injury to personnel.
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WARNING

|

Front housing weighs 90 Ibs (41 kg). Attach suitable lifting device prior to removal or
installation to prevent possible injury to personnel.

WARNING

|

Ring and pinion assembly weighs 60 Ibs (27 kg). Attach a suitable lifting device prior to
removal to prevent possible injury to personnel.

WARNING

|

Self-recovery winch weighs 980 Ibs (445 kg). Attach suitable lifting device prior to removal or
installation to prevent injury to personnel.

WARNING

|

Left side and right side mount weigh 48 Ibs (22 kg). Ensure hands and fingers are kept clear of
left side and right side mounts during removal. Failure to comply may result in serious injury
to personnel.

WARNING

|

Ensure fingers do not get caught between secondary planetary carrier and ring gear or injury to
personnel may result.

WARNING

|

Wheel end assembly weighs 200 Ibs (91 kg). Support wheel end assembly with suitable lifting
device prior to removal to prevent possible injury to personnel.

WARNING

|

Internal pistons are under moderate spring tension. Keep pistons compressed when installing
locknut. Failure to comply may result in injury to personnel.

WARNING

|

Exhaust manifolds and engine parts are hot. Use care to prevent personal injury.
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WARNING

|

Use care when removing or installing springs. Springs are under tension and can act as
projectiles when released and could cause severe eye injury.

WARNING

|

Alternator weighs 75 Ibs (34 kg). Use the aid of an assistant to prevent possible injury to
personnel.

WARNING

|

Engine weighs 2,600 Ibs (1,180 kg). Attach suitable lifting device prior to removal to
prevent possible injury to personnel.

WARNING

|

Keep out from under engine when lifting. If engine slips, sways, or falls, serious injury or
death may result.

WARNING

|

Use care when removing retaining rings. Retaining rings are under tension and can act as
projectiles when released causing injury to personnel.

WARNING

|

Accumulator testing and charging can expose personnel to high pressure nitrogen. Use of
proper safety equipment is required to prevent serious injury or death.

WARNING

|

Accumulator testing and servicing can expose personnel to high pressure nitrogen. Use of
proper safety equipment is required to prevent serious injury or death.
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WARNING

|

High pressure hydraulics [oil under 3700 psi (25,512 kPa) pressure] operate this equipment.
Refer to truck operator and maintenance manuals for hydraulic oil pressure. Never
disconnect any hydraulic line or fitting without first dropping pressure to zero. Failure to
comply may result in injury to personnel.

WARNING

|

To prevent corrosion, parts should be dipped in rust preventive within two hours of
degreasing.

WARNING

|

Approved hearing protection devices and protective goggles must be worn when
performing tasks. Failure to comply may result in injury to personnel.

WARNING

|

Fan may engage without warning. do not place any part of body in area of fan operation.
Failure to do so may result in injury or death to personnel.

WARNING

|

Use care when removing or installing retaining rings. Retaining rings are under tension and
can act as projectiles when released causing injury to personnel.

WARNING

|

Release air pressure prior to opening container or injury to personnel could result.

WARNING

|

Upper container weighs 222 Ibs (101 kg). Attach lifting device prior to removal or
installation to prevent injury to personnel.
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WARNING

|

Transmission assembly weighs 1,061 Ibs (482 kg). Attach lifting device prior to removal or
installation to prevent injury to personnel.

WARNING

|

Protective goggles must be worn when drilling holes. Failure to comply may result in
injury to personnel.

WARNING

|

Upper container weighs 250 Ibs (114 kg). Attach lifting device prior to removal or
installation to prevent injury to personnel.

WARNING

|

Transfer case weighs 1,388 Ibs (630 kg). Attach lifting device prior to removal or
installation to prevent injury to personnel.

WARNING

|

Axle No. 3 weighs 1,780 Ibs (807 kg) and Axle No. 4 weighs 1,925 Ibs (873 kg). Use
jackstands to support axles. Failure to do so could result in injury to personnel.

WARNING

|

Driveshafts can weigh up to 100 Ibs (45 kg). Properly support driveshafts when removing
screws. After screws and brackets are removed, driveshaft can fall and cause injury to
personnel.

WARNING

|

Pivot and spindle assembly weighs 90 Ibs (41 kg). Use the aid of an assistant to prevent
possible injury to personnel.
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WARNING

|

Wheel end assembly weighs 300 Ibs (136 kg). Support wheel end assembly with suitable
lifting device prior to removal or installation to prevent possible injury to personnel.

WARNING

|

The trailing beam assembly weighs 150 Ibs (68 kg). Attach a suitable lifting device to truck
end of trailing beam assembly prior to removal or installation to prevent possible injury to
personnel.

WARNING

|

Axle No. 3 weighs 1780 Ibs (808 kg). Attach a suitable lifting device prior to removal or
installation to prevent possible injury to personnel.

WARNING

|

Keep fingers out of trailing beam assembly holes. Failure to comply could result in serious
injury to personnel.

WARNING

|

Trailing beam assembly weighs 150 Ibs (68 kg). Attach a hydraulic jack to axle end of air
suspension beam assembly prior to installation to prevent possible injury to personnel.

WARNING

|

Main fuel tank weighs 50 to 700 Ibs (23 to 318 kg) depending on the quantity of fuel inside.
Attach suitable lifting device prior to removal or installation to prevent possible injury to
personnel.

WARNING

|

Axle No. 4 and Axle No. 5 share mounting hardware for longitudinal torque rods. Both
axles must be supported during removal of screws and locknuts or axles may fall. Failure
to comply may result in injury or death to personnel.
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WARNING

|

Spindle is heavy. Properly support spindle during disassembly or serious injury to
personnel may occur.

WARNING

|

Seal race is extremely hot. Do not tough seal race without protective gloves or severe burns
to hands could result.

WARNING

|

Ensure crankcase cover is fully supported before removing screws. Failure to comply may
result in crankcase cover falling causing injury to personnel.

WARNING

|

Upper container weighs 480 Ibs (218 kg). Attach lifting device prior to removal to prevent
injury to personnel.

WARNING

|

Allow cable to slowly retract. Cable is under tension and can snap back rapidly. Ensure that
proper eye protection is used. Failure to comply may result in serious injury to personnel.

WARNING

|

Allow engine to cool before performing this procedure or injury to personnel may occur.

WARNING

|

Engine must be cool before performing maintenance. Failure to comply may result in
injury to personnel.
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WARNING

|

Use care when removing snap and retaining rings. Snap and retaining rings are under
spring tension and can act as projectiles when released and could cause severe eye injury.

WARNING

|

Mounts weigh 48 Ibs (22 kg). Ensure hands and fingers are kept clear of left side and right
side mounts during removal and installation. Failure to comply may result in serious injury
to personnel.

WARNING

|

Do not use brake drum that exceeds maximum wear specification. Failure to comply may
result in brake failure and serious injury or death to personnel.

WARNING

|

Brake drum weighs 134 Ibs (61 kg). Use lifting device or aid of an assistant to lift drum.
Failure to comply may result in injury to personnel.

WARNING

|

Do not loosen locknuts more than one full turn. Failure to do so may cause steering gear to
fall and cause injury or death to personnel.

WARNING

|

All personnel must stay clear of cab when lifting is in progress. Failure to comply may
result in injury or death to personnel.

WARNING

|

Inner-mid section weighs 1,000 Ibs (454 kg). Attach suitable lifting device prior to removal
to prevent injury to personnel.
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Do not stick fingers under section to remove wear pads, or injury to hands may result.

[wame |

Outer-mid section weighs 800 Ibs (363 kg). Attach suitable lifting device prior to removal
to prevent possible injury to personnel.

[wame |

«  Fly section weighs 450 Ibs (204 kg). Attach suitable lifting device prior to removal to
prevent possible injury to personnel.

«  Keep fly section level or structural section will fall out. Move fly section slowly. Keep
assembly as level as possible during removal. Failure to comply may cause injury to

personnel.
‘ WARNING I

Structural section weighs 175 Ibs (79 kg). Attach suitable lifting device prior to removal to
prevent possible injury to personnel.

[wame |

Unsafe torching practices can cause serious injury from fire, explosions, or harmful agents.
Allow only authorized personnel to heat metals. Protective clothing, gloves, and goggles
must be worn; adequate protective equipment used; and a suitable fire extinguishers kept
nearby. Failure to comply may result in severe injury to personnel.

[wame |

At least 0.06 in. (1.5 mm) of clearance is required between highest spot on fly section and
bottom of wear pad or section may not operate properly. Damage to equipment may result.
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WARNING

|

Boom weighs 2,100 Ibs (953 kg). Attach suitable lifting device prior to installation to
prevent possible injury to personnel.

WARNING

|

Ensure charging cylinder contains dry nitrogen. Dry nitrogen tanks are marked with one or
two black bands. Certain other gasses can cause accumulator to explode. Failure to comply
may result in injury to personnel.

WARNING

|

Compression frame weighs 800 Ibs (363 kg). Attach suitable lifting device prior to removal
to prevent possible injury to personnel.

WARNING

|

Screws are extremely hot. Do not touch screws without protective gloves or severe burns to
hands could result.

WARNING

|

The main hydraulic system operates at oil pressures up to 3,675 psi (25,339 kPa). Never
disconnect any hydraulic line or fitting without first dropping pressure to zero. Failure to
comply may result in serious injury or death to personnel.

WARNING

|

Cylinder weighs in excess of 210 Ibs (95 kg). Attach suitable lifting device prior to lifting
to prevent possible injury to personnel.

WARNING

|

Left front support bracket weighs 98 Ibs (44 kg). Attach suitable lifting device to prevent
possible injury to personnel.
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WARNING

|

Box assembly weighs 92 Ibs (42 kg). Ensure box assembly is properly supported prior to
removal to prevent possible injury to personnel.

WARNING

|

Right front support bracket weighs 98 Ibs (44 kg). Attach suitable lifting device to prevent
possible injury to personnel.

WARNING

|

Front support assembly weighs 660 Ibs (300 kg). Attach suitable lifting device to prevent
possible injury to personnel.

WARNING

|

Stow weldment weighs 410 Ibs (186 kg). Attach suitable lifting device to prevent possible
injury to personnel.

WARNING

|

Rear guide assembly weighs 70 Ibs (32 kg). Attach suitable lifting device to prevent
possible injury to personnel.

WARNING

|

Rear roller bracket weighs 155 Ibs (70 kg). Attach suitable lifting device to prevent possible
injury to personnel.

WARNING

|

Rear roller brackets weigh 150 Ibs (68 kg). Attach suitable lifting device to prevent possible
injury to personnel.
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Right strut bracket assembly weighs 80 Ibs (36 kg). Attach suitable lifting device to prevent

possible injury to personnel.
‘ WARNING I

Horizontal roller weighs 75 Ibs. (34 kg). Attach suitable lifting device prior to installation to
prevent possible injury to personnel.

[wame |

Lifting frame weighs 1,600 Ibs (704 kg). Attach suitable lifting device prior to installation
to prevent possible injury to personnel.

[wame |

Container lock could drop suddenly if not supported. Failure to comply may result in injury

to personnel.
‘ WARNING I

Tip of removal tool is very sharp. Use caution when using tool. Failure to comply may

result in injury to personnel.
‘ WARNING I

Gloves must be used when handling turbocharger cover. Turbocharger cover is made of
fiberglass and may cause skin irritation. Failure to comply may result in injury to

personnel.
‘ WARNING I

Components in each valve bore are spring-loaded and must be compressed while removing
retaining pin. Ensure proper eye protection is worn to avoid injury to personnel.

[wame |

Rear planetary carrier assembly weighs 86 Ibs (39 kg). Attach suitable lifting device prior
to removal or installation to prevent possible injury to personnel.
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WARNING

|

Rear cover weighs 98 Ibs (44 kg). Attach suitable lifting device for removal or installation
to prevent possible injury to personnel.

WARNING

|

Ensure that upward lifting force is applied to the holding fixture before screws are removed
or transfer case may shift downward causing personal injury or damage to equipment.

WARNING

|

Press on inner diameter of bearing or equipment damage may result.

WARNING

|

Parts of the brake assembly may be coated with brake dust; breathing this dust can harm
personnel.

« Use a filter mask approved for use against ashestos dust.
«  Never use compressed air or dry brush to clean these assemblies.

« Use an industrial type vacuum cleaner with a high-efficiency filter system to remove dust.

» Use water and a soft bristle brush or cloth to remove dirt or mud.

WARNING

|

Differential gear weighs 70 Ibs (32 kg). Attach a suitable lifting device prior to installation
to prevent possible injury to personnel.

WARNING

|

Axle No. 3 weighs 2,048 Ibs (808 kg). Attach a suitable lifting device prior to removal or

installation to prevent possible injury to personnel. Axle housing must be chained to lifting
device to prevent an out of balance condition when longitudinal torque rod is removed. Axle
could roll out of control causing serious injury or death to personnel.
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HOW TO USE THIS MANUAL

This manual is designed to help maintain the Model M1074/M1075 Palletized Load System (PLS) truck. Listed below
are some special features included in this manual to help locate and use the needed information:

A front cover table of contents is provided for quick reference to chapters and sections that will be used often.

Warning, caution, and note headings, subject headings, and other essential information are printed in bold
type making them easier to see.

The maintenance tasks describe what must be done to the truck before starting the task (Equipment
Condition), and what must be done to return the vehicle to operating condition after the task is finished
(Follow-On Maintenance).

The Appendixes are located at the end of the manual. They contain a reference guide to other manuals, a
list of expendable supplies and materials, and other material for maintaining the PLS truck.

In addition to text, there are exploded-view illustrations showing how to take a component off and put it back
on. Cleaning and inspection procedures are also included as required.

Chapter 3 through 19 of this manual covers Direct Support Maintenance for each PLS truck.

Follow these guidelines when using this manual:

Read all WARNINGS and CAUTIONS before performing any procedure.

The equipment conditions found in the maintenance procedures are of a general nature and the mechanic may
be able to perform only certain steps within a procedure to accomplish the equipment condition.

iii/(iv blank)
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CHAPTER 3
ENGINE MAINTENANCE
Para Contents
3-1 Direct Support Engine Maintenance Introduction ...
Engine AdjUStMENtS
ENGING TOSHING .o

Q
N

Engine/Transmission Assembly Replacement
Engine/Transmission Separation ...
Engine Lifting Brackets Replacement

Cylinder Head Assembly Replacement
Expansion Plug Replacement ... .. ... ... ...
Crankshaft Pulley Replacement ... ... .
Vibration Damper/Front Balance Cover Replacement
Vibration Damper Replacement ...
Crankcase Front Cover And Oil Seal Replacement
Flex Plate And Hub Replacement
Rear Oil Seal/Sleeve Replacement ...
Air Box Cover And Gasket Replacement
Air Box Drain Replacement ...
Exhaust Valve Bridge Replacement
Exhaust Valve Replacement
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3-19] Push Rod And Cam Follower Replacement ...
Rocker Arm Replacement ...
DDEC Speed Sensor Pulse Wheel Replacement ...

3-22| Engine Oil Pan And Gasket Replacement ...............................

Engine Oil Breather And Hoses Replacement
Engine Oil Filler Tube Replacement ... ..
Engine Oil Dipstick And Dipstick Tube Replacement
Engine Oil PUMP REPAIT ...
Engine Oil Pressure Regulator Valve Replacement
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3-28| Engine Oil Pressure Relief Valve Replacement .......................................................
Engine Qil Cooler Assembly Replacement ...
Engine Oil Cooler Adapter Replacement ...
Exhaust Manifold Replacement ... ..

3-32| Engine Brake Retarder Replacement ...
3-33| Shipping Container, Engine Assembly Replacement

3-1. DIRECT SUPPORT ENGINE MAINTENANCE INTRODUCTION.

This chapter contains maintenance instructions for repairing, replacing, installing, and servicing engine components as

authorized by the Maintenance Allocation Chart (MAC) at the Direct Support Maintenance level.

a. Follow these maintenance instructions when removing and installing the engine and engine components:

(1) When unpacking items, remove packing material (for example: barrier paper, tape, plastic bags, and

protective caps).

(2) Cap or tape over engine inlets and exhaust ducts to prevent foreign objects from getting inside the engine.

Keep dust, dirt and other objects out of internal parts of the engine.

3-1
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3-1. DIRECT SUPPORT ENGINE MAINTENANCE INTRODUCTION (CONT).

®3)
(4)
()
(6)

(7)

(8)
(9)

(10)

(11)

{ CAUTION ¢
faaaaann

Do not use tape to close off fuel or oil openings. Sticky surface of tape will mix with fuel or oil
and will get in the engine lines.

Cap or tape over open tubes, hoses, fittings and engine openings as soon as parts are taken off.
Use suitable container to catch oil and coolant when removing hoses, fittings and plugs.
Handle and store removed engine components carefully.

Inspect parts as removed for breaks, dents, cracks, surface defects or other obvious damage. Turn in bad
parts. Set aside good parts for later use.

When possible, replace gaskets, packings and seals removed during repair work. Replace lockwire,
lockwashers and cotter pins at time of reassembly.

Replace broken, worn or burned electrical wiring.

Replace broken, frayed, crimped or soft flexible hoses. Replace stripped or damaged fittings. Replace
entire connected flexible hoses if fittings are damaged.

Tag and mark shims, connectors, wires, valves, fittings and mating ends of lines before disconnecting or
removing. Identify similar parts to ensure correct assembly.

Use hoists, jacks and other aids when lifting engine.

b. Follow these inspection instructions when removing and installing the engine:

(1)

(2)

©)

3-2

Inspect mounting surfaces and surfaces in contact with gaskets, seals or machined surfaces. Look for burrs
or scratches which might damage parts or seals upon installation. Remove any defects found.

Remove drain plugs from engine system components and inspect sediment sticking to plug. Grit or fine
metal particles may indicate actual or potential component failure. A few fine particles are normal. This
inspection will help to show defective parts before internal inspection of the components.

Inspect hose surfaces for broken or frayed fabric. Check for breaks caused by sharp kinks or contact with
other parts of the truck. Inspect fitting threads for damage. Replace any defective parts. After assembly
and during initial truck operation period, check for leaks. Inspect wiring harnesses for chafed or burned
insulation. Inspect terminal connectors for loose connections and broken parts. Visually inspect castings
and weldments for cracks.
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3-2. ENGINE ADJUSTMENTS.

This task covers:

a. Exhaust Valve Clearance Adjustment c. Fuel Injector Timing Adjustment
b. Engine Brake Retarder Adjustment d. Follow-On Maintenance
INITIAL SETUP

Tools and Special Tools Personnel Required
Tool Kit, General Mechanic’s Two
(Item 240,
Gage, Feeler (Item 77,[Appendix F) Equipment Condition
Gage, Feeler, Jacobs Brake Engine OFF, (TM 9-2320-364-10)
(Item 78, Wheels chocked, (TM 9-2320-364-10)
Gage, Timing, Injector (Item 80,[Appendix F) Batteries disconnected, (TM 9-2320-364-20)
Wrench Set, Pushrod (Item 272, [Appendix F) Rocker covers removed, (TM 9-2320-364-20)

Wrench Set, Socket 3/8 in. Drive

(Item 273,

Wrench, Torque (0-175 Ib-ft [0-237 N-m])
(Item 277,

Materials/Parts
Sealing Compound (Item 53,[Appendix B)
Lockwasher (4) (Item 252,

a. Exhaust Valve Clearance Adjustment.

DOOR

SHOWN
REMOVED
FOR CLARITY

(1) Remove four screws (1), lockwashers (2) and pump drive shaft (3) from engine (4). Discard lockwashers.

3-3
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3-2. ENGINE ADJUSTMENTS (CONT).

g
DOOR
SHOWN
FOR OLAR
\ LARITY
N \‘ IR
= N \‘“\‘\\\
\ ’ﬁ\T\\.\}T)\J‘\‘ﬂ\’ )

= ~\\" \’\\\ R

{ CAUTION ¢
faaaaann

Crankshaft must be turned clockwise only. If crankshaft is turned counterclockwise, crankshaft
screw will be loosened resulting in damage to equipment.

NOTE

Two push rods operate four exhaust valves for each of eight cylinders. All 16 exhaust valve
clearance adjustments are performed the same way.

(2) With the aid of an assistant, rotate crankshaft by turning pulley (5) clockwise until engine is on injection
stroke. Injector push rods (6) will be fully up, and exhaust push rods (7) will be down.

3-4



(3) Hold push rod (7) and loosen nut (8).

NOTE

Clearance is 0.016 in. (0.406
mm) for cold or hot setting.

(4) Insert feeler gage between valve bridge (9)
and valve rocker arm (10) to check
clearance.

(5) Adjust push rod (7) until slight drag is felt
on feeler gage.

NOTE

Clearance is correct when 0.015
in (0.381 mm) feeler gage passes
freely between rocker arm and
valve bridge, but the 0.017 in
(0.432 mm) feeler gage will not
pass through.

(6) Remove feeler gage, hold push rod (7) and
tighten nut (8). Recheck clearance.

(7) Repeat Steps (1) through (6) for other 15
exhaust valves.

TM 9-2320-364-34-2

BRAKE RETARDER AND FUEL
LINES SHOWN REMOVED FOR CLARITY

FEELER GAGE

BRAKE RETARDER AND FUEL
LINES SHOWN REMOVED FOR CLARITY
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3-2. ENGINE ADJUSTMENTS (CONT).

b. Engine Brake Retarder Adjustment.

(1)

(2)

®3)

(4)
()

(6)

{ CAUTION ¢
faaaaann

« To prevent engine damage ensure exhaust valves are closed and injector follower is fully

depressed.

«  Crankshaft must be turned clockwise only. If crankshaft is turned counterclockwise,
crankshaft screw will be loosened resulting in damage to equipment.

With the aid of an assistant, rotate crankshaft by turning pulley (1) clockwise until engine is on injection
stroke. Injector push rods (2) will be fully up, and exhaust push rods (3) will be down.

NOTE

Use 0.059 in. (1.5 mm) feeler
gage for hot or cold setting.

Insert feeler gage between slave piston
foot (4) and exhaust valve bridge (5).

Loosen nut (6) and turn adjusting screw (7)
until slight drag is felt on feeler gage.

Check both feet of slave piston (4).

Tighten nut (6) to 180 to 216 Ib-in
(20 to 24 N-m) and recheck clearance.

Repeat Steps (1) through (5) for other seven
engine brake retarders.

o
ful“‘ll



TM 9-2320-364-34-2

c. Fuel Injector Timing Adjustment.

NOTE
« All eight fuel injector timing adjustments are made the same way.
« There is one fuel injector for each of eight cylinders.

(1) With the aid of an assistant, rotate crankshaft by turning pulley (1) clockwise until engine is on exhaust
stroke. Injector push rods (2) will be fully down, and exhaust push rods (3) will be fully up.
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3-2. ENGINE ADJUSTMENTS (CONT).

INJECTOR
GAUGE

(2)

©)
(4)

()
(6)

(7)

LINES REMOVED FOR CLARITY

NOTE
« Flat side of injector gage faces injector follower.

«  Some supply brake wire harness connectors may have to be removed to adjust fuel injector
timing.

Insert injector gage in hole at top of fuel injector body (4) and check clearance. Clearance should be
1.520 in. (38.6 mm).

Hold injector rocker arm push rod (3) and loosen nut (5).

Turn push rod (3) and adjust injector rocker arm (6) so flat side of injector gage passes just over top of
injector follower (7).

Hold push rod (3) and tighten nut (5).

Position injector gage in fuel injector body (4) and recheck clearance of injector follower (7). If
clearance is wrong, repeat Steps (2) through (5).

Repeat Steps (1) through (6) for other seven fuel injectors.
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DOOR

SHOWN
REMOVED
FOR CLARITY

[wame |

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 well-ventilated area. If adhesive, solvent, or sealing compound gets on skin or clothing,
wash immediately with soap and water.

(8) Coat threads of four screws (1) with sealing compound.

(9) Install pump drive shaft (3) on engine (4) with four lockwashers (2) and screws (1). Tighten screws to 60
Ib-ft (81 N'm).

d. Follow-On Maintenance:

« Install rocker cover, (TM 9-2320-364-20).
«  Connect batteries, (TM 9-2320-364-20).
«  Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK

3-9



TM 9-2320-364-34-2

3-3. ENGINE TESTING

This task covers:

a. Compression Check

b. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 27,
Gage Set, Cylinder Compression
(Item 65,
Gloves, Heavy Duty (Item 82,[Appendix F)
Goggles, Industrial (Item 83, [Appendix F)
Wrench, Fuel Line Nut (Item 270, [Appendix F)
Wrench Set, Socket 3/8 in. Drive
(Item 273,
Wrench, Torque, (0-175 Ib-ft [0-237 N'm])
(Item 277,
Wrench, Torque, (0-60 N'm)
(Item 276,

Materials/Parts
Fuel Pipe, Jumper (Item 53,
Packing, Preformed (32) (Item 380,
Packing, Preformed (4) (Item 563,

Equipment Condition
Engine OFF (TM 9-2320-364-10)
Wheels chocked (TM 9-2320-364-10)
Rocker covers removed (TM 9-2320-364-20)

Personnel Required
Two

3-10
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a. Compression Check

NOTE

Engine temperature should remain between 180-200°F (93-97°C) during engine testing
procedure.

(1) Start engine and run until normal operating temperature is reached (TM 9-2320-364-10).

[wame |

Exhaust manifolds and engine parts are hot. Use care to prevent personal injury.

(2) Shut off engine.

NOTE

Compression test for all cylinders are performed the same way. Do one cylinder at a time.
Number 1 cylinder is shown.

(3) Remove engine brake (1) from cylinder head (2).
Para 3-32).

(4) Remove fuel injector (3) from cylinder head (2).
:

3-11



TM 9-2320-364-34-2

3-3. ENGINE TESTING (CONT).

()

(6)

(7)

3-12

NOTE

« Gage adapter must be
installed with gage fitting
facing out.

«  Convex side of washer is
installed facing clamp.

Install gage adapter in injector tube (4) with
clamp (5), convex washer (6), and screw
(7). Torque screw to 240-300 Ib-in

(27.1-33.9 N'm).

NOTE

Jumper fuel pipe is carefully bent
to desired shape to make
connection between fuel inlet and
return connectors.

Install jumper fuel pipe and preformed
packings on fuel inlet connector (8) and fuel
return connector (9). Torque to 145 Ib-in

(16.3 N'm).

Install engine brake (1) on cylinder head (2).

(Para 3-32).

JUMPER
FUEL PIPE

PREFORMED
PACKINGS



(8)

(9)

(10)

(11)
(12)

Install gage on gage adapter.

[wame |

Approved hearing

protection devices and
protective goggles must be
worn when performing
tasks. Failure to comply may
result in injury to personnel.

Fan may engage without
warning. do not place any
part of body in area of fan
operation. Failure to do so
may result in injury or death
to personnel.

Start engine with aid of assistant and run at
idle (about 600 rpm).

NOTE

Compression pressure in any one
cylinder at a given altitude above
sea level must not be less than
minimum shown in[Table 3-1]

Record compression pressure shown on

TM 9-2320-364-34-2

GAGE ADAPTER

Table 3-1. Compression Pressure Specifications

Minimum Compression Altitude above

pressure at 600 RPM Sea Level

psi kPa feet meters
450 3101 550 152
415 2859 2,500 762
385 2653 5,000 1,524
355 2446 7,500 2,286
330 2274 10,000 3,048

Shut off engine.

Remove gage from gage adapter.
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3-3. ENGINE TESTING (CONT).

(13) Remove engine brake (1) from cylinder

head (2). |(Para 3-32).

9 JUMPER
FUEL PIPE
¢  PREFORMED
o =N

(14) Remove jumper fuel pipe and preformed O . /g?' PACKINGS
packings from fuel inlet connector (8) and }9 Q

fuel return connector (9). Discard preformed
packings.

(15) Remove screw (7), convex washer (6), clamp
(5) and gage adapter from injector tube (4).

GAGE ADAPTER
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(16) Install injector (3) in cylinder head (2).
(Para 4-2).

(17) Install engine brake (1) in cylinder head
(2). [(Para 3-32).

(18) Repeat Steps (1) through (17) for
remaining cylinders.

GENENN
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b. Follow-On Maintenance
« Install left rocker cover, (TM 9-2320-364-20).

« Install right rocker cover, (TM 9-2320-364-20).
«  Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK
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3-4. ENGINE/TRANSMISSION ASSEMBLY REPLACEMENT.

This task covers:

a. Removal b. Installation

c. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240,
Jackstands (4) (Item 132,
Wrench, Combination 1-3/8 in.
(Item 258,
Wrench, Combination 1-1/2 in.
(Item 260,
Wrench, Combination 1-7/8 in.
(Item 265,
Wrench, Torque (0-175 Ib-ft [0-237 N'm])
(Item 277,
Lifting Device, Minimum Capacity 5000 Ibs
(2270 kg)

Materials/Parts
Cable Ties (Item 9,
Oil, Hydraulic (Item 34, [Appendix B)
Sealant, Adhesive (Item 49,[Appendix B)
Sealant, Electrical (Item 50,[Appendix B)
Tags, ldentification (Item 72,
Locknut (10) (Item 176,
Locknut (6) (Item 188,
Locknut (2) (Item 201,
Lockwasher (2) (Item 246,
Lockwasher (2) (Item 247,
Lockwasher (2) (Item 250,
Lockwasher (2) (Item 252,
Lockwasher (2) (Item 286, [Appendix E)
Lockwasher (Item 296, [Appendix E)
Lockwasher (2) (Item 299,

Materials/Parts - Continued
Packing, Preformed (ltem 353,
Packing, Preformed (Item 384,
Packing, Preformed (ltem 387,
U-bolt (Item 681,

Personnel Required
Two

Equipment Condition
Engine OFF, (TM 9-2320-364-10)
Wheels chocked, (TM 9-2320-364-10)
Spare tire removed, (TM 9-2320-364-10)
Batteries disconnected, (TM 9-2320-364-20)
Cooling module removed,
(TM 9-2320-364-20)
Engine oil pan drained, (TM 9-2320-364-20)
Engine block drained, (TM 9-2320-364-20)
Oil cooler drained, (TM 9-2320-364-20)
Steering reservoir drained,
(TM 9-2320-364-20)
Transmission drained, (TM 9-2320-364-20)
Cab engine access panel removed,
(TM 9-2320-364-20)
Drive shaft disconnected,
(TM 9-2320-364-20)
Left fender front skirt removed,
(TM 9-2320-364-20)
Electronic control box side panel removed,
(TM 9-2320-364-20)

Engine wiring harness disconnected, (Para 7-12)
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a.

Removal.

(1)

()

®3)

(4)

()

NOTE

If equipped with a 200 AMP
alternator, perform Steps (1)
through (5)

If equipped with a 145 AMP
alternator, perform Steps (6)
through (8).

Tag and mark wires and
hoses prior to removal.

Remove nut (1), lockwasher (2), washer (3),
wire 1860 (4) and wire 1274 (5) from 12
volt terminal (6). Discard lockwasher.

Position washer (3) and nut (1) on 12 volt
terminal (6).

Remove nut (7), lockwasher (8), washer (9),
washer(s) (if present) (10), fuse link (11),
insulator washer (12), wire 1820/1953 (13)
and wire 1281A (14) from 24 volt terminal
(15). Discard lockwashers.

Position fuse link (11), insulator washer
(12), washer(s) (if removed) (10), washer
(9) and nut (7) on 24 volt terminal (15).

Remove screw (16), lockwasher (17), wire
1815 (18), wire 1435 (19) and wire 1275
(20) from alternator (21). Discard
lockwasher.

TM 9-2320-364-34-2
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|| DOOR
/ SHOWN

REMOVED
FOR CLARITY
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3-4. ENGINE/TRANSMISSION ASSEMBLY REPLACEMENT (CONT).

.....

3-:
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(6) Remove nut (22), lockwasher (23) and wires 1435 (24), 1815 (25), 1275 (26) and 1057 (27) from
negative post (28) on alternator (29). Discard lockwasher.
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(7)

(8)

(9)

(10)

Remove nut (30), lockwasher (31) and wires
1278 (32) and 1820 (33) on positive post
(34) from alternator (29). Discard
lockwasher.

NOTE

One wire on F-positive post will
remain on alternator.

Remove nut (35), lockwasher (36) and wires
1953 (37) and 1344 (38) from F-positive
post (39) on top of alternator (29). Discard
lockwasher.

NOTE

One ground wire will remain on
starter.

Remove nut (40), lockwasher (41), two
cables 1138 (42) and wire 1819 (43) from
negative terminal (44) on starter (45).
Discard lockwasher.

Remove nut (46), lockwasher (47), three
cables 1139 (48) and wire 1055 (49) from
positive terminal (50) on starter

solenoid (51). Discard lockwasher.

TM 9-2320-364-34-2
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3-4. ENGINE/TRANSMISSION ASSEMBLY REPLACEMENT (CONT).

(11) Remove nut (52), lockwasher (53) and wires
1045 (54) and 1816 (55) from small positive
terminal (56) on starter solenoid (51).
Discard lockwasher.

NOTE

«  One ground strap will remain on engine block.

« Remove cable ties as required.

(12) Remove screw (57), lockwasher (58), washer (59), ground straps (60) and (61) and wire 1435 (62) from
engine block (63). Discard lockwasher.

(13) Position screw (57), washer (59), wire 1435 (62) and ground strap (61) on engine block (63).
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(14)
(15)

(16)

(17)

(18)

(19)
(20)

Disconnect MC70 connector (64).

Loosen screw (65) and disconnect MC65
connector (66).

Remove two locknuts (67), screws (68),
ground strap (69) and MC65 connector (70)
from bracket (71). Discard locknuts.

NOTE

Connectors are removed by
gently prying up on tab and
pulling connector apart.

Remove locknut (72), screw (73) and cushion
clip (74) from bracket (75). Discard locknut.

Disconnect connectors MC60 (76),
MC69 (77), MC62 (78) and MC95 (79).

Disconnect MC63 (80) connector.

Disconnect MC19 connector (81) from
transmission (82).

l\
g
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3-4. ENGINE/TRANSMISSION ASSEMBLY REPLACEMENT (CONT).

(21) Remove locknut (83), screw (84) and
clamp (85) from bracket (86). Discard
locknut.

(22) Disconnect MC20 connector (87).

(23) Remove locknut (88), screw (89) and N -
o ol FONCSE
cushion clip (90) from bracket (91). o @3’
Discard locknut. ,
(24) Remove cushion clip (90) from MC20 ‘

connector (87). . .
AN S
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{ CAUTION ¢
faaaaann

»  Ensure braided hose does
not kink or damage to
equipment may result.

« Cap and plug all hoses after
removal.

(25) Remove hose 2001 (92) from elbow (93).
(26) Remove hose 2600 (94) from elbow (95).

(27) Remove hose 2310 (96) from elbow (97).
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3-4. ENGINE/TRANSMISSION ASSEMBLY REPLACEMENT (CONT).

(28) Remove hose 2260 (98) and hose 2262 (99)
from fittings (100) and (101).

(29) Remove hose 2310 (102) from elbow
(103).

(30) Remove screw (104) and locknut (105)
from bracket (106) and cushion clip (107).
Discard locknut.

(31) Remove screw (108) and locknut (109)
from bracket (110) and cushion clip (111).
Discard locknut.

(32) Remove transmission dipstick (112) from
dipstick tube (113).

(33) Remove screw (114) and locknut (115)
from bracket (116) and cushion clip (117).
Discard locknut.

(34) Remove engine oil filler tube (118) from
engine oil filler hose 2628 (119).
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(35)

(36)

(37)

(38)
(39)

(40)

(41)

(42)

(43)

(44)

Remove engine dipstick tube (120) from
fitting (121).

Remove two screws (122) and two wires
1279 (123) from pressure switch (124).

Remove hose 2381 (125) from air intake
pipe (126).

Disconnect MC67 connector (127).

Loosen clamp (128) on air intake pipe
(126) and elbow (129).

Remove hose 2600 (130) from air intake
pipe (126).

Loosen clamp (131) and remove air intake
pipe (126) from hose (132).

Remove clamp (133) from exhaust
pipe (134).

Remove two locknuts (135) and

U-bolt (136) from bracket (137) and
exhaust pipe (138). Discard locknuts and
U-bolt.

Remove exhaust pipe (134) from exhaust
pipe (138) and turbocharger (139).

TM 9-2320-364-34-2
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3-4. ENGINE/TRANSMISSION ASSEMBLY REPLACEMENT (CONT).

(45) Remove screw (140), lockwasher (141) and
cushion clip (142) from cylinder head (143).
Discard lockwasher.

(46) Remove locknut (144), screw (145) and
cushion clips (146) and (147) from standoff
bracket (148). Discard locknut.

(47) Remove hose 2040 (149) and hose
2159 (150) from fittings (151) and (152).

(48) Remove screw (153), lockwasher (154) and
bracket (155) from rear of transmission (82).
Discard lockwasher.
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(49)

(50)

(1)

(52)

(53)

Remove hose 2278 (156) and preformed
packing (157) from elbow (158). Discard
preformed packing.

Remove hose 2553 (159) and preformed
packing (160) from elbow (161). Discard
preformed packing.

Remove elbow (161) and performed
packing (162) from steering
reservoir (163). Discard performed
packing.

NOTE

If equipped with machine gun
mount, longer screws and spacers
are in right side of spreader bar in
Step (52).

With the aid of an assistant, remove two
screws (164), sleeves (165), four

washers (166), spreader bar (167) and four
washers (168) from bracket (169).

NOTE

If equipped with arctic kit (Model
A), perform Step (53).

Loosen hose clamp (170) and remove
hose (171) from ball valve (172).

TM 9-2320-364-34-2
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3-4. ENGINE/TRANSMISSION ASSEMBLY REPLACEMENT (CONT).

(54) Loosen top clamp (173) and remove
hose (174) from water pump (175).

(55) Turn valve (176) clockwise on engine (63).

(56) Loosen clamp (177) and remove hose (178)
from valve (176).

(57) Turn valve (179) clockwise on engine (63).

(58) Loosen clamp (180) and remove hose (181)
from valve (179).

(59) Pull hose 2381 (182) away from engine (63).

DOOR
SHOWN
REMOVED
FOR CLARITY

(60) Remove screw (183), locknut (184) and cushion clips (185) and (186) from bracket (187). Discard
locknut.
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(
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(61)

5
¢

fl
A

Remove hose 2689 (188) from fitting (189).
(62)

Remove hose 2312 (190) from valve fitting (191).
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(63) Remove hose 2312 (192) from fitting (193).
(64) Remove hose 2600 (194) from truck (195).
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3-4. ENGINE/TRANSMISSION ASSEMBLY REPLACEMENT (CONT).

WARNING
196 LIFTING
197 DEVICE

Engine/transmission assembly
weighs 3,946 Ibs (1,791 kg).
Attach suitable lifting device of By

adequate capacity for removal or B
installation to prevent possible L -
injury to personnel. : :

(65) Attach four point chain (196) and lifting
device to lifting points on 6 A
engine/transmission assembly (197). U IERD, 1@

NOTE

Bracket is located on right side
only.

(66) Remove three screws (198), locknuts (199),
six washers (200), bracket (201), one
plate (202) and six mounts (203) from right
cradle (204). Discard locknuts.

(67) Remove three screws (198), locknuts (199),

six washers (200), plate (202) and six < o
mounts (203) from left cradle (204). Discard > /
< 209

locknuts.
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SHOWN
REMOVED
FOR CLARITY

{ CAUTION ¢
faaaaann

Use extreme care when removing engine/transmission assembly. Ensure engine/transmission
assembly does not swing and damage equipment.

NOTE

If truck is equipped with remote engine oil filter, bracket will replace washer on right side
in Step (68).

(68)  With the aid of an assistant, remove two
screws (205), washers (206), washer(s)
(207), bracket (208) (if present) and two
locknuts (209) from front mounting
plate (210). Discard locknuts.

(69) With the aid of an assistant, remove
engine/transmission assembly (197) from

truck. = /3 P
(70)  Position engine/transmission (197) on @Aﬁ%‘ =

jackstands and remove four point ',"ﬂgf/&

chain (196) and lifting device from T E‘ @,&j‘,.o\f N

engine/transmission assembly (197).
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3-4. ENGINE/TRANSMISSION ASSEMBLY REPLACEMENT (CONT).

(71) Remove two spacers (211) and mounts
(212) from front mounting holes (213).

(72) Loosen two clamps (214) at bottom of
hose (215).

(73) Remove two coolant tube assemblies (216)
from right thermostat housing (217) and
left thermostat housing (218).

(74)  Loosen clamp (219) on hose (132).

(75) Remove hose (132) from
turbocharger (220).

b. Installation.

NOTE

Install cable ties as required.

(1) Install hose (132) on turbocharger (220)
with clamp (219).

(2) Install two coolant tube assemblies (216) on
right thermostat housing (217) and left
thermostat housing (218) with two hose
clamps (214).
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®3)

(4)

()

Position two mounts (212) and spacers (211)
on front mounting holes (213).

NOTE

Screws installed in cradles will
assist in aligning engine/
transmission assembly during
installation.

Position six mounts (203), plate (202), three
washers (200) and screws (198) on left
cradle (204).

NOTE

Bracket is located on right side
only.

Position six mounts (203), plate (202),
bracket (201), three washers (200), locknuts

(199) and screws (198) in right cradle (204).

TM 9-2320-364-34-2
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3-4. ENGINE/TRANSMISSION ASSEMBLY REPLACEMENT (CONT).

[wame |

«  Engine/transmission
assembly weighs 3,946 Ibs
(1,791 kg). Attach suitable
lifting device of adequate
capacity for removal or
installation to prevent
possible injury to personnel.

»  Use extreme care when
installing engine/
transmission assembly.
Ensure engine/transmission
assembly does not swing
and damage equipment.

(6) Attach four point chain (196) and lifting
device to engine/transmission

assembly (197).

LIFTING

(7) With the aid of an assistant, lower engine/transmission assembly (197) in truck (195) while aligning six
screws (198) in mounts (203).

(8) Position six washers (200) and locknuts (199) on screws (198).

(9) Remove lifting device and four point chain (196) from engine/transmission assembly (197).
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SHOWN
REMOVED
FOR CLARITY

(10) Position two washers (206) and two screws (205) in front mounting plate (210).

NOTE

If truck is equipped with remote engine oil filter, bracket will replace washer on right side
in Step (11).

(11) Position washer(s) (207), bracket (208) (if present) and locknuts (209) on two screws (205).

(12) With the aid of an assistant, tighten locknuts (209) and (199) on screws (205) and (198).
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(13) Position hose 2600 (194) on truck (195).

(14) Install hose 2312 (192) to fitting (193).
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3-4. ENGINE/TRANSMISSION ASSEMBLY REPLACEMENT (CONT).

\

4

(15) Install hose 2312 (190) to fitting (191).

(16) Install hose 2689 (188) on fitting (189).

9

DOOR
SHOWN
REMOVED
FOR CLARITY

(17) Install cushion clips (186) and (185) on bracket (187) with screw (183) and locknut (184).
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(18)
(19)

(20)

21)

(22)

(23)

(24)

Route hose 2381 (182) on engine (63).

Install hose (181) on valve (179) with
clamp (180).

Turn valve (179) counterclockwise on
engine (63).

Install hose (178) on valve (176) with
clamp (177).
Turn valve (176) counterclockwise on
engine (63).

Install hose (174) on water pump (175)
with clamp (173).

NOTE

If equipped with arctic kit (Model
A), perform Step (24).

Install hose (171) on valve (172) with
clamp (170).

TM 9-2320-364-34-2
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3-4. ENGINE/TRANSMISSION ASSEMBLY REPLACEMENT (CONT).

[wame |

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 well-
ventilated area. If adhesive,
solvent, or sealing compound
gets on skin or clothing, wash
immediately with soap and
water.

(25) Apply adhesive sealant to threads of two
screws (164).

NOTE

If equipped with machine gun
mount longer screws and
additional spacers go in right side
of spreader bar in Step (26).

(26) Install four washers (166), spreader
bar (167), four washers (168), two
sleeves (165) and screws (164) in
bracket (169). Tighten screws to 128 Ib-ft
(173 N'm).

(27)  Apply hydraulic oil to preformed
packings (160), (162) and (157).

(28) Install preformed packing (162) and
elbow (161) on steering reservoir (163).

(29) Install hose 2553 (159) and preformed
packing (160) on elbow (161).

(30) Install preformed packing (157) and
hose 2278 (156) on elbow (158).

(31) Install bracket (155) on rear of
transmission (82) with lockwasher (154) and
screw (153).
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(32) Install hose 2159 (150) and hose 2040
(149) on fittings (152) and (151).

(33) Install cushion clip (147) and (146) on
standoff bracket (148) with screw (145)
and locknut (144).

(34) Install cushion clip (142) on cylinder
head (143) with lockwasher (141) and
screw (140).

(35) Position exhaust pipe (134) on exhaust
pipe (138) and turbocharger (139).

(36) Install two locknuts (135) and U-bolt (136)
on bracket (137) and exhaust pipe (138).

\
',a)%“
Z
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(37) Install clamp (133) on exhaust pipe(134) and
turbocharger (139).
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3-4. ENGINE/TRANSMISSION ASSEMBLY REPLACEMENT (CONT).

(38) Position air intake pipe (126) on
elbow (129).

(39) Install clamp (131) on air intake pipe (126).
(40) Install clamp (128) on air intake pipe (126).

(41) Install hose 2600 (130) on air intake
pipe (126).

(42) Connect MC67 connector (127)

(43) Install hose 2381 (125) on air intake
pipe (126).

(44) Install engine dipstick tube (120) in
fitting (121).

[wamme |

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.

(45) Install two wires 1279 (123) on pressure
switch (124) with two screws (122). Coat
terminals with electrical sealant.

(46) Install engine oil filler tube (118) on engine
oil filler hose 2628 (119).

(47) Install engine dipstick tube (119) to
bracket (116) with cushion clip (117),
screw (114) and locknut (115).

3-40



(48) Install transmission dipstick (112) in
dipstick tube (113).

(49) Install engine oil filler tube (106) to
bracket (110) with cushion clip (111)
screw (108) and locknut (109).

(50) Install dipstick tube (113) bracket (110)
with cushion clip (107), screw (104) and
locknut (105).

(51) Install hose 2310 (102) to elbow (103).

(52) Install hose 2262 (99) and hose 2260 (98)
to fittings (101) and (100).

(53) Install hose 2310 (96) on elbow (97).

TM 9-2320-364-34-2
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3-4. ENGINE/TRANSMISSION ASSEMBLY REPLACEMENT (CONT).

(54) Install hose 2600 (94) on elbow (95).
Mm
§ CAUTION §
W

»  Ensure braided hose does
not kink or damage to
equipment may result.

«  Ensure all hoses and tubes
are clear of braided hose.
When engine is running,
braided hose is hot and
damage to equipment may
result.

(55) Install hose 2001 (92) on elbow (93).

(56)  Position MC20 connector (87) in clip (90). \k 2l
B Be

(57) Install cushion clip (90) on bracket (91) \\‘&/
with screw (89) and nut (88). g =W} % ~
(89) (88) X \:agﬁ’ = (g,,

(58) Connect MC20 connector (87). B\ S N

(59) Install clamp (85) on bracket (86) with
screw (84) and locknut (83).
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(60) Connect MC19 connector (81) to
transmission (82).

(61) Connect MC63 (80) connector.

(62) Connect MC95 (79), MC62 (78), MC69 (77) © (79

N
and MC60 (76) connectors. @ OQ oy ;‘4
(63) Install cushion clip (74) screw (73) g/' & .
locknut (72) on bracket (75). \\ b aN @

(64) Connect MCB65 connector (66) and (70) @ ®m® @ @ @ 7
with one ground strap (69), two screws (68) ) — T/
and locknuts (67) to bracket (71). Tighten ‘ [ «(
center screw (65) in MC65 connector (66). ‘\‘ )
’c | y ') {% (':' a
(65) Connect MC70 connector (64). @(m‘ a7 X\ / \
\\\vs- s =&1j ( (e /@@f ‘_'/ 1
- ‘\\;- "
N \ Q \
=

l\
g

\
) Gy 77 UL LULLL L [T T
> =~ >

&9
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3-4. ENGINE/TRANSMISSION ASSEMBLY REPLACEMENT (CONT).

(66) Remove screw (57) and washer (59) from

engine block (63).

(67) Install ground strap (61), wire 1435 (62)

(68)

(69)

3-44

and ground strap (60) with washer (59),
lockwasher (58) and screw (57) to engine
block (63).

Install wires 1045 (55) and 1816 (54) to
small positive terminal (56) on starter
solenoid (45) with lockwasher (53) and
nut (52).

Install wire 1055 (49) and three
cables 1139 (48), on positive terminal
(50) on starter solenoid (45) with
lockwasher (47) and nut (46).

[wamme |

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.

Coat positive terminal (50), positive
terminal (56) and screw (57) with electrical
sealant.

(70)
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(71)

(72)

(73)

(74)

(75)

(76)

(77)

(78)

Install wire 1819 (43) and two

cables 1138 (42) on negative terminal (44)
on starter (45) with lockwasher (41) and
nut (40).

[wame |

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.

Coat negative terminal (44) with electrical
sealant.

NOTE

« If equipped with a 145 AMP
alternator, perform Steps
(73) through (78).

« If equipped with 200 AMP
alternator, perform Steps
(79) through (87).

Install wires 1953 (38) and 1344 (37) to
F-positive post (39) on top of alternator (29)
with lockwasher (36) and nut (35).

Coat F-positive post (39) with electrical
sealant.

Install wires 1278 (33) and 1820 (32) to
positive post (34) on alternator (29) with
lockwasher (31) and nut (30).

Coat positive post (34) with electrical
sealant.

Install wires 1275 (27), 1057 (26), 1435 (25)
and 1815 (24) to negative post (28) on
alternator (29) with lockwasher (23) and

nut (22).

Coat negative post (28) with electrical
sealant.

TM 9-2320-364-34-2
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3-4. ENGINE/TRANSMISSION ASSEMBLY REPLACEMENT (CONT).

(79) Install wire 1275 (20), wire 1435 (19), wire
1815 (18), lockwasher (17) and screw (16)
on alternator (21).

(80) Tighten screw (16) to 17 Ib-ft (23 N'm).

(81) Remove nut (7), washer (9), washer(s) (if
present) (10), and fuse link (11) with
insulator washer (12) from 24 volt terminal
(15).

@

(82) Install wire 1281A (14), wire 1820/1953
(13), fuse link (11) with insulator washer
(12), washer(s) (if removed) (10), washer
(9) lockwasher (8) and nut (7) on 24 volt
terminal (15).

B

(83) Tighten nut (7) to 15 Ib-ft (20 N-m). | DOOR
SHOWN
(84) Remove nut (1) and washer (3) from 12 / REMOVED

volt terminal (6). FOR CLARITY

(85) Install wire 1274 (5), wire 1860 (4),
lockwasher (2), washer (3) and nut (1) on

12 volt terminal (6). 9 @ @
(86) Tighten nut (1) to 15 Ib-ft (20 N'm). %@& @ ®\1~@ g/@
- Cop ©-
WARNING @(@((C ('@ ('@ 7
_amme | SBN) o

Adhesives, solvents, and sealing @ / /
compounds can burn easily, can @ @ '/ @ ) / @
give off harmful vapors, and are == o
harmful to skin and clothing. To g
avoid injury or death, keep away &(
from open fire and use in a :?‘ _5?\\
well-ventilated area. If adhesive .
! —Q)J
solvent, or sealing compound /
gets on skin or clothing, wash ¢
immediately with soap and water. //
\'7
c—
=
(87) Apply electrical sealant to screw (16), 12
volt terminal (6), and 24 volt terminal (15). ’// —
A
7
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c. Follow-On Maintenance:

Connect engine wiring harness, (Para 7-12).

Install electronic control box side panel, (TM 9-2320-364-20).

Install left fender front skirt, (TM 9-2320-364-20).
Connect drive shaft, (TM 9-2320-364-20).

Install cab engine access panel, (TM 9-2320-364-20).
Fill transmission with oil, (TM 9-2320-364-20).

Fill steering reservoir with oil, (TM 9-2320-364-20).
Fill engine with oil, (TM 9-2320-364-20).

Install cooling module, (TM 9-2320-364-20).
Connect batteries, (TM 9-2320-364-20).

Install spare tire, (TM 9-2320-364-10).

Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK

TM 9-2320-364-34-2
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3-5. ENGINE/TRANSMISSION SEPARATION.

This task covers:

a. Removal b. Installation

c¢. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240,
Cap and Plug Set (Item 26,

Pan, Drain 6 gal (Item 145,
Wrench Set, Socket 3/4 in. Drive

(Item 274,

Wrench, Torque (0 to 175 Ib-ft [0-237 N-m])
(Item 276,

Wrench, Torque (0 to 600 Ib-ft [0-814 N-m])
(Item 278,

Lifting Device, Minimum Capacity 3000 Ibs
(1362 kg)

Materials/Parts
Sealing Compound (Item 53,[Appendix B)
Sealing Compound (Item 56,[Appendix B)
Tags, Identification (Item 72,

Materials/Parts - Continued
Gasket (Item 67,
Gasket (Item 105,
Locknut (Item 176,
Lockwasher (2) (Item 237,
Lockwasher (24) (Item 253,
Lockwasher (4) (Item 255,
Lockwasher (8) (Item 260,
Lockwasher (Item 285,
Lockwasher (16) (Item 288,
Screw (2) (Item 516,

Personnel Required
Two

Equipment Condition
Engine/transmission assembly removed,
(Para 3-4)

a. Removal.

NOTE
« Tag and mark hoses prior to removal.

« Cap and plug hoses after removal.
(1) Remove hose 2628 (1) from elbow (2).
(2) Remove hose 2114 (3) from elbow (4).
(3) Remove hose 2630 (5) from elbow (6).
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(4)
()
(6)
(7)

(8)
(9)

(10)

(11)

Deleted.
Remove hose 2114 (8) from elbow (9).
Remove hose 2628 (10) from elbow (11).

Remove hose 2629 (12) from fitting (13).

[wame |

Air compressor weighs 115 Ibs
(52 kg). Attach suitable lifting
device prior to removal to
prevent possible injury to
personnel.

Attach lifting device to air compressor (7).

Remove two screws (14) and
lockwashers (15) from air compressor
mounting bracket (16) and

transmission (17). Discard lockwashers.

With the aid of an assistant, remove four
screws (18), lockwashers (19), air
compressor (7) and gasket (20) from
engine (21). Discard lockwashers and
gasket.

NOTE

Accessory drive gear should
remain with engine.

Remove accessory drive gear (22) from
engine (21) or air compressor (7).

TM 9-2320-364-34-2

LIFTING
DEVICE
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3-5. ENGINE/TRANSMISSION SEPARATION (CONT).

3-50

(12)

(13)

(14)

(15)

(16)

(17)

(18)

Remove locknut (23), screw (24) and
clips (25) and (26) from left cradle (27).
Discard locknut.

Remove six screws (28) and lockwashers (29)
from left cradle (27). Discard lockwashers.

Remove two screws (30) and
lockwashers (31) from left cradle (27).
Discard lockwashers.

[wame |

Ensure cradle is fully supported
upon removal of four screws and
lockwashers or cradle may fall
and cause injury to personnel.

With the aid of an assistant, remove four
screws (32), lockwashers (33) and left
cradle (27) from transmission (17).
Discard lockwashers.

Remove six screws (28) and lockwashers
(29) from right cradle (34). Discard four
lockwashers.

JACKSTANDS
Remove two screws (30) and lockwashers (31) from right cradle (34). Discard lockwashers.

[wame |

Ensure cradle is fully supported upon removal of four screws and lockwashers or cradle may
fall and cause injury to personnel.

With the aid of an assistant, remove four screws (32), lockwashers (33) and right cradle (34) from
transmission (17). Discard lockwashers.
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LIFTING
DEVICE

[wame |

Transmission weighs 1,050 Ibs (477 kg). Attach suitable lifting device prior to removal to
prevent possible injury to personnel.

NOTE
Use two screws and lockwashers removed in Step (15).
(19) Install lifting device on transmission (17) with two screws (28) and lockwashers (29).

(20) Remove plug (35) from right side of engine (21).
Mm
§ CAUTION §
W

Ensure nut on crankshaft is turned in clockwise direction only. Turning nut on crankshaft in
counterclockwise direction may cause damage to equipment.

NOTE

Access for removal of 12 screws is through plug hole of plug removed in Step (20).

(21) With the aid of an assistant, turn nut (36) on crankshaft (37) to access and remove 12 screws (38) from
flexplate housing (39).
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3-5. ENGINE/TRANSMISSION SEPARATION (CONT).

(22) Remove two screws (40) and
lockwashers (41) from transmission (17).
Discard lockwashers.

LIFTING

(23) Remove 22 screws (42) and lockwashers (43)
from transmission (17). Discard
lockwashers.

(24) Remove transmission (17) from engine (21)
and position on suitable support.

(25) Remove two screws (28), lockwashers (29)
and lifting device from transmission (17).

[wame |

Transmission weighs 1,050 Ibs
(477 kg). Attach suitable lifting
device prior to installation to
prevent possible injury to
personnel.

b. Installation.

(1) Attach lifting device to transmission (17)
with two screws (28) and lockwashers (29).

(2) With the aid of an assistant, align
transmission (17) with engine (21) and
install two lockwashers (41) and screws (40)
in transmission. Tighten screws to 54 to 65
Ib-ft (73 to 88 N-m).

(3) Install 22 lockwashers (43) and screws (42)
in transmission (17). Tighten screws to 54
to 65 Ib-ft (73 to 88 N'm).

3-52



(4)

()
(6)
(7)

TM 9-2320-364-34-2

LIFTING
DEVICE
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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 well-ventilated area. If adhesive, solvent, or sealing compound gets on skin or clothing,
wash immediately with soap and water.

{ CAUTION ¢
faaaaann

Ensure nut on crankshaft is turned in clockwise direction only. Turning nut on crankshaft in
counterclockwise direction may cause damage to equipment.

NOTE

« If 12 screws do not align in Steps (4) through (7), perform Steps (8) and (9) and repeat
Steps (4) through (7).

«  Screws must be turned in as far as possible by hand to prevent binding with flexplate
housing.

With the aid of an assistant, turn nut (36) on crankshaft (37) to access screws (38). Apply coat of sealing
compound to 12 screws (38) and position screws through flexplate housing (37).

Tighten 12 screws (38) to 80 to 90 Ib-ft (108 to 122 N-m).
Apply sealing compound to plug (35) and install in right side of engine (21).

Remove two screws (28), lockwashers (29) and lifting device from transmission (17). Discard lockwashers.
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3-5. ENGINE/TRANSMISSION SEPARATION (CONT).

3-54

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

Remove two screws (44), access cover (45)
and gasket (46) from converter housing
(47). Discard gasket.

Turn torque converter pump (48) and repeat
Steps (4) through (7).

NOTE

If 12 screws were aligned in
Steps (5) through (9), go to
Step (13). If not, go to
Step (10).

Install gasket (46), access cover (45) and two
screws (44) on converter housing (47).
Tighten screws to 26 to 32 Ib-ft

(35to 43 N'm).

With the aid of an assistant, position right
cradle (34) on transmission (17) with four
lockwashers (33) and screws (32).

Position two lockwashers (31) and
screws (30) in right cradle (34).

Position six lockwashers (29) and screws (28)
in right cradle (34).

Tighten two screws (30) and six screws (28)
in right cradle (34) to 123 to 144 Ib-ft
(167 to 195 N'm).

Tighten four screws (32) in right cradle (34)
to 213 to 244 Ib-ft (289 to 331 N'm).

With the aid of an assistant, position left
cradle (27) on transmission (17) with four
lockwashers (33) and screws (32).

Position two lockwashers (31) and
screws (30) in left cradle (27).

Position six lockwashers (29) and screws (28)
in left cradle (27).

Tighten two screws (30) and six screws (28)
in left cradle (27) to 123 to 144 Ib-ft
(167 to 195 N'm).

Tighten four screws (32) in left cradle (27) to
213 to 244 Ib-ft (289 to 331 N'm).

\

[4 ‘.‘\1:7\ Ty
_ v;ﬂ:t" (A

JACKSTAND



(21)

(22)

(23)

(24)

(25)

(26)

(27)

(28)

(29)

Install clips (25) and (26), screw (24) and
locknut (23) on left cradle (27).
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Air compressor weighs 115 Ibs
(52 kg). Attach suitable lifting
device prior to installation to
prevent possible injury to
personnel.

Attach lifting device to air compressor (7).

Install accessory drive gear (22) in air
compressor (7).

{ CAUTION ¢
faaaaann

Ensure splines on accessory
drive gear align in grooves in
accessory drive.

With the aid of an assistant, position
gasket (20) and air compressor (7) on
engine (21).

Position four lockwashers (19) and
screws (18) in air compressor (7).

Position two lockwashers (15) and
screws (14) in air compressor mounting
bracket (16) and transmission (17).

Remove lifting device from air
compressor (7).

Tighten two screws (14) on air compressor
(7) to 67 to 80 Ib-ft (91 to 108 N-m).

Tighten four screws (18) on air
compressor (7) to 70 Ib-ft (95 N-m).

TM 9-2320-364-34-2
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3-5. ENGINE/TRANSMISSION SEPARATION (CONT).

(30) Install hose 2629 (12) on fitting (13).
(31) Install hose 2628 (10) on elbow (11).
(32) Install hose 2114 (8) on elbow (9).
(33) Deleted.

(34) Install hose 2630 (5) on elbow (6).
(35) Install hose 2114 (3) on elbow (4).
(36) Install hose 2628 (1) on elbow (2).

c. Follow-On Maintenance:

» Install engine/transmission assembly/ (Para 3-4).

END OF TASK
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3-6. ENGINE LIFTING BRACKETS REPLACEMENT.
This task covers:
a. Removal b. Installation c. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Engine OFF, (TM 9-2320-364-10)
(Item 240, Wheels chocked, (TM 9-2320-364-10)
Wrench, Torque (0 to 175 Ib-ft [0-237 N-m]) Spare tire removed, (TM 9-2320-364-10)
(Item 277, Cab engine access panel removed,
(TM 9-2320-364-20)
Materials/Parts Left side noise panel removed,
Primer “T” (Item 46, |Appendix B} (TM 9-2320-364-20)
Sealing Compound (Item 56,[Appendix B) Right side noise panel removed,
Gasket (2) (Item 82, (TM 9-2320-364-20)
Lockwasher (7) (Item 285,
Lockwasher (Item 286, [Appendix E)
Lockwasher (Item 288,|Appendix E)

a. Removal.

T T ——

DOOR

o SHOWN
T REMOVED
FOR CLARITY

(1) Remove screws (1) and (2), lockwashers (3) and (4) and engine lifting bracket (5) from front balance
cover (6). Discard lockwashers.
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3-6. ENGINE LIFTING BRACKETS REPLACEMENT (CONT).

(2)

©)

(4)

()

3-58

NOTE

There is one lifting bracket located on each cylinder head. Both lifting brackets are
removed the same way except where noted.

Remove four screws (7), lockwashers (8) and washers (9) from cylinder head support brackets (10) and
(10.1). Discard lockwashers.

Remove two screws (11), lockwashers (12) and cylinder head support brackets (10) and (10.1) from
cylinder head (13). Discard lockwashers.

NOTE
Perform Step (4) for right side lifting bracket.

Remove screw (14), lockwasher (15) and clip (16) and engine lifting bracket (17) and gasket (20) from
cylinder head (13). Discard lockwasher and gasket.

NOTE
Perform Step (5) for left side lifting bracket.

Remove screw (14.1), lockwasher (15), clip (16), screw (18), oil filler bracket (19), engine lifting bracket
(17) and gasket (20) from cylinder head (13). Discard lockwasher and gasket.
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b. Installation.
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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 well-ventilated area. If adhesive, solvent, or sealing compound gets on skin or clothing,
wash immediately with soap and water.

NOTE

« There is one lifting bracket located on each cylinder head.

« Oil filler bracket is located on left side only.
« Perform Steps (1) through (12) for left engine lifting bracket only.

(1) Apply primer and sealing compound to threads of screw (18).

(2) Position gasket (20), engine lifting bracket (17) and oil filler bracket (19) on cylinder head (13) with
screw (18).

(3) Apply primer and sealing compound to threads of screw (14.1).

(4) Position clip (16), lockwasher (15) and screw (14.1) in engine lifting bracket (17).

(5) Deleted.

(6) Deleted.

(7)  Apply primer and sealing compound to threads of screw (11).

(8) Position cylinder head support bracket (10) on cylinder head (13) with lockwasher (12) and screw (11).

(9) Position two washers (9), lockwashers (8) and screws (7) in cylinder head support bracket (10).
(10) Tighten screw (18) on engine lifting bracket (17) to 23 to 26 Ib-ft (31 to 35 N'm).
(11) Tighten screw (14.1) on engine lifting bracket (17) to 41 to 47 Ib-ft (56 to 64 N-m).
(12) Tighten two screws (7) and screw (11) to 35 to 38 Ib-ft (47 to 52 N-m).
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3-6.

ENGINE LIFTING BRACKETS REPLACEMENT (CONT).

3-60

(13)
(14)

(15)
(16)
(17)
(18)
(19)
(20)

RIGHT SIDE

[wame |

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 well-ventilated area. If adhesive, solvent, or sealing compound gets on skin or clothing,
wash immediately with soap and water.

NOTE
Perform Steps (13) through (20) for right engine lifting bracket only.
Apply primer and sealing compound to threads of screw (14).

Position gasket (20) and engine lifting bracket (17) on cylinder head (13) with clip (16), lockwasher (15)
and screw (14).

Apply primer and sealing compound to threads of screw (11).

Position cylinder head support bracket (10.1) on cylinder head (13) with lockwasher (12) and screw (11).
Position two washers (9), lockwashers (8) and screws (7) in cylinder head support bracket (10.1).
Tighten screw (11) on engine lifting bracket (17) to 23 to 26 Ib-ft (31 to 35 N'-m).

Tighten screw (14) on engine lifting bracket (17) to 41 to 47 Ib-ft (56 to 64 N-m).

Tighten two screws (7) and screw (11) on engine lifting bracket (17) to 35 to 38 Ib-ft (47 to 52 N'm).



(21)

(22)

(23)

(24)

(25)

Position engine lifting bracket (5) on front
balance cover (6) with lockwashers (3)
and (4) and screws (2) and (1).

Tighten screw (1) on engine lifting

bracket (5) to 71 to 75 Ib-ft (96 to 102 N-m).

Tighten screw (2) on engine lifting
bracket (5) to 53 to 56 Ib-ft (72 to 76 N'm).

Tighten screw (1) on engine lifting
bracket (5) to 103 to 110 Ib-ft
(140 to 149 N'm).

Tighten screw (2) on engine lifting
bracket (5) to 71 to 75 Ib-ft
(96 to 102 N'm).

c. Follow-On Maintenance:

Install right side noise panel, (TM 9-2320-364-20).
Install left side noise panel, (TM 9-2320-364-20).
Install cab engine access panel, (TM 9-2320-364-20).
Install spare tire, (TM 9-2320-364-10).

Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK

TM 9-2320-364-34-2
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3-7. CYLINDER HEAD ASSEMBLY REPLACEMENT.

This task covers:

a. Removal b. Installation

c¢. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240,
Compressor Unit, Air (Item 35,

Compressor, Spring, Valve (Item 41,

Goggles, Industrial (Item 83,[Appendix F)
Gun, Airblow (Item 86,|Appendix F)
Hammer, Hand, Soft Plastic

(Item 88,

Installer, Guide, Valve (Item 108, [Appendix F)

Pliers, Retaining Ring (Item 154,[Appendix F)
Studs, Guide (Item 233,[Appendix F)
Wrench, Crowsfoot 3/4 in., 3/8 in. Drive
(Item 268,

Wrench Set, Socket 3/8 in. Drive

(Item 273,

Wrench, Torque (0-60 N-m)

(Item 276,

Wrench, Torque (0 to 175 Ib-ft [0-237 N-m])
(Item 277,

Lifting Device, Minimum Capacity 5000 Ibs
(2270 kg)

Lifting Tees (2) (Appendix C)

Wooden Blocks (2)

Materials/Parts
Compound, International No. 2
(Item 16,[Appendix B)
QOil, Lubricating (Item 38, [Appendix B)
Sealing Compound (Item 56,[Appendix B)
Tags, Identification (Item 72,

Materials/Parts - Continued

Tape, Masking (Item 73, [Appendix B)

Gasket (Item 82,

Gasket (Item 93,[Appendix E)

Gasket, Compression (4) (Item 123,[Appendix E)
Gasket, Seal Strip (Item 129,

Lock, Valve (32) (Item 162,
Lockwasher (10) (Item 282,
Lockwasher (3) (Item 285,

Seal (49) (Item 570,

Valve Seat Insert (Item 685,

Personnel Required

Two

Equipment Condition

Engine OFF, (TM 9-2320-364-10)

Wheels chocked, (TM 9-2320-364-10)
Tachometer drive removed,

(TM 9-2320-364-20)

Cooling assembly removed,

(TM 9-2320-364-20)

Rocker covers removed, (TM 9-2320-364-20)
Oil cooler drained, (TM 9-2320-364-20)
Exhaust manifolds removed,
Thermostat housings removed[(Para 5-3 and 5-4)
Exhaust valve bridges removed,
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a. Removal.

(1)
(2)
®3)

(4)
()

(5.1)

(6)

NOTE

« Tag and mark wires, hoses and lines prior to removal.

« Right and left cylinder heads are removed the same way. Right cylinder head shown.
Remove two screws (1) and washers (2) from cylinder head (3).
Remove wire harness (4) from cylinder head (3).

Remove two screws (5), lockwashers (6) and
clip (7) from cylinder head (3). Discard
lockwashers.

®E
Perform Step (4) for right side only. ‘!’ =<
Remove hose 2628 (8) from fitting (9). 69

Premty
Remove screw (10) and lockwasher (11) {
4

)i

(D

Bunm-—8 - ﬂ“:& YO

@ @@ ¢

from lifting bracket (12). Discard @ | c O

lockwasher. | | —H © ©
NOTE 0

Perform Step (5.1) for left side only.

(® S N
Remove screw (12.1) from lifting bracket o "\ @ é

(12).

Remove lifting bracket (12) from cylinder
head (3).
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3-7. CYLINDER HEAD ASSEMBLY REPLACEMENT (CONT).

(7) Remove two screws (13), lockwashers (14),
breather tube (15) and gasket (16) from
cylinder head (3). Discard lockwashers and
gasket.

(8) Remove clamp (17) and separate breather
tube (15) from hose (18).

(9) Remove fuel lines (19) and (20) from
elbows (21) and (22). )’ /l N
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(10) Remove eight screws (23) and washers (24)

from cylinder head (3). LIFTING LIFTING

(11) Attach lifting tees and chain to cylinder
head (3).

[wame |

Cylinder head weighs 182 Ibs
(83 kg). Attach suitable lifting
device prior to removal to
prevent possible injury to
personnel.

(12) Attach lifting device to chain.

(13) Remove remaining two screws (23) and
washers (24) from cylinder head (3).

{ CAUTION ¢
faaaaann

When positioning cylinder head
on work bench, support valve
side of cylinder head on two in.
(51 mm) wooden blocks to
prevent damage to cam
followers.

(14) With the aid of an assistant, remove cylinder
head (3) from engine block (25) and position
on wooden blocks.

(15) Remove lifting tees and chain from cylinder
head (3).

(16) Remove and discard seal strip gasket (26),
16 water seals (27), oil seal (28) and four
compression gaskets (29) from engine
block (25).

NOTE

Note position and location of
shims prior to removal.

(17) Remove two support shims from engine
block (25). Discard shims.
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3-7. CYLINDER HEAD ASSEMBLY REPLACEMENT (CONT).

NOTE

« Note location and position
of all parts prior to removal.

« All 24 cam followers are
removed the same way.

(18) Position cylinder head (3) on side on
wooden blocks.

(19) Remove two screws (30), lockwashers (31)
and cam follower guide (32) from cylinder
head (3). Discard lockwashers.

(20) Remove cam follower (33) from cylinder
head (3).

(21) Remove push rod assembly (34) from
cylinder head (3).

(22) Remove nut (35), spring (36) and lower
spring seat (37) from push rod (38).
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(23)

(24)

(25)

(26)

(27)

TM 9-2320-364-34-2

[wame |

Use extreme care when
removing spring retainers.
Spring retainers are under spring
tension and can act as projectiles
when released suddenly. Ensure
proper eye protection is worn to
prevent injury to personnel.

NOTE

Note position of spring retainer
prior to removal.

o_C

0
oy
20

C
\

Remove spring retainer (39) from top side of WOODEN BLOCKS
cylinder head (3).

Remove upper spring seat (40) from cylinder
head (3).
NOTE
« All 32 exhaust valves are removed the same way.
«  Number each valve upon removal to ensure installation in same location.
«  Wooden blocks under valve will support valve while two-piece valve lock is being removed.

Position cylinder head (3) right side up on
woaoden blocks.

Install valve spring compressor on cylinder
head (3).

VALVE
WARNING SPRING
COMPRESSOR

Use extreme care when

compressing springs. Springs are

under tension and can act as

projectiles when released. \
\%

Ensure proper eye protection is
worn to prevent injury to

personnel. ~——

Compress spring (42) and remove two-piece
valve lock (41) from stem of valve (44) and
spring cap (43). Discard two-piece valve
lock.
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3-7. CYLINDER HEAD ASSEMBLY REPLACEMENT (CONT).

[wame |

VALVE
Use extreme care when releasing SPRING
springs. Springs are under COMPRESSOR

tension and can act as projectiles
when released suddenly. Ensure
proper eye protection is worn to

prevent injury to personnel.

(28) Release pressure on spring (42).

(29) Remove spring cap (43) and valve
spring (42) from exhaust valve (44).

(30) Remove valve spring compressor from
cylinder head (3).

(31) Repeat Steps (25) through (30) for each
valve being removed.

(32) Remove valve guide seal (45) from valve
guide (46). Discard seal.

(33) Turn cylinder head (3) on side and remove
valve (44) from bottom of cylinder head.

[wame |

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

NOTE

Compressed air may be used to
remove exhaust valve spring seat
from valve guides.

(34) Remove exhaust valve spring seat (47) from
valve guide (46).

(35) Repeat Steps (32) through (34) for each
valve being removed.
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b. Installation.

(1)

2)

®3)

(4)

()

(6)

(")

(8)

NOTE

All 32 exhaust valves are
installed the same way.

Position cylinder head (3) on side on
woaoden blocks.

Lubricate valve (44) with lubricating oil.
Install valve (44) in cylinder head (3).

Position tape on valve (44) to keep
valve (44) from falling out of cylinder
head (3).

Repeat Steps (1) through (4) for each valve
being installed.

Position cylinder head (3) right side up on
woaoden blocks.

Position exhaust valve spring seat (47) over
valve guide (46).

NOTE

Plastic cap which comes with
valve guide may be placed over
exhaust valve to protect exhaust
valve from being scratched upon
installation of seal. Ensure
plastic cap is removed after
installation of seal.

Using valve guide installer, install valve
guide seal (45) on valve guide (46).

TM 9-2320-364-34-2

WOODEN BLOCKS

VALVE GUIDE
INSTALLER
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3-7. CYLINDER HEAD ASSEMBLY REPLACEMENT (CONT).

[wame |

Use extreme care when installing springs. Springs are under tension and can act as projectiles
when released suddenly. Ensure proper eye protection is worn to prevent injury to personnel.

(9) Install valve spring (42) and spring cap (43)
in cylinder head (3).

(10) Install valve spring compressor on cylinder \
head (3). \ B |

{ CAUTION ¢
faaaaann

VALVE SPRING
Compress spring only enough to COMPRESSOR
permit installation of two-piece
valve lock. If spring is
compressed further than needed,
damage may result to valve guide
oil seal.

(11) Compress valve spring (42) on spring
cap (43).

(12) Install two-piece valve lock (41) on spring
cap (43) and stem of valve (44).

[wame |

Use extreme care when releasing
springs. Springs are under
tension and can act as projectiles
when released suddenly. Ensure
proper eye protection is worn to
prevent injury to personnel.

(13) Release pressure on valve spring (42) and
remove valve spring compressor from
cylinder head (3).

(14) Tap end of valve (44) stem with soft faced
hammer to properly seat two-piece valve
lock (41).

(15) Remove tape from bottom of cylinder
head (3).

(16) Repeat Steps (6) through (15) for each
valve being installed.
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NOTE

« All 24 cam followers are
installed the same way.

« Install parts in location as
noted prior to removal.

(17)  Apply lubricating oil to lower spring
seat (37), spring (36), nut (35) and push
rod (38).

(18) Install lower spring seat (37), spring (36) and <)
nut (35) on push rod (38).

[wamme |

Use extreme care when installing
spring retainers. Spring retainers
are under spring tension and can
act as projectiles when released
suddenly. Ensure proper eye
protection is worn to prevent
injury to personnel.

NOTE

Install spring retainers as noted
prior to removal.

(19) Position cylinder head (3) on side on
wooden blocks and install upper spring seat
(40) and spring retainer (39) in top side of
cam follower bore of cylinder head (3).

(20) Install push rod assembly (34) in cylinder
head (3).

NOTE

Cam follower should be
positioned so oil hole points
away from exhaust valves.

(21) Install cam follower (33) over push rod
assembly (34) and install in cylinder
head (3).

(22) Install cam follower guide (32), two
lockwashers (31) and screws (30) in cylinder
head (3).
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3-7. CYLINDER HEAD ASSEMBLY REPLACEMENT (CONT).

NOTE

There must be 0.005 in. (0.127
mm), but not more than 0.010 in.
(0.254 mm), clearance between
cam follower guide and cam
follower.

(23) Insert 0.005 in. (0.127 mm) feeler gage FEELER

between cam follower guide (32) and legs of
cam followers (33).

(24) Tap cam follower guide (32) lightly with soft
faced hammer until feeler gage is snug.

(25) Tighten screws (30) on cam follower
guide (32) to 180 Ib-in (20 N-m).

(26) Remove feeler gage from cam follower
guide (32) and legs of cam followers (33).

(27) Re-insert 0.005 in. (0.127 mm) feeler gage
between cam follower guide (32) and legs of
cam followers (33).

(28) If there is not enough clearance, loosen
screws (30), move guide (32) and repeat
Steps (23) through (26) until proper
clearance is obtained.

(29) If proper clearance cannot be obtained,
replace cam follower guide (32).

(30) Repeat Steps (17) through (29) for each cam
follower and push rod being installed.
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NOTE

Seal strip gasket is installed with
color coded side facing outward.

(31) Install seal strip gasket (26), 16 water LIFTING LIFTING
seals (27), oil seal (28) and four compression  DEVICE
gaskets (29) on engine block (25).

NOTE

Shims are installed in same
position and location as noted
during removal.

(32) Remove paper covering from back of two
support shims and install glued side down on
engine block (25).

{ CAUTION ¢
faaaaann

Ensure cam pockets are clear of
all dirt and debris. Failure to
comply may result in damage to
equipment.

(33) Install lifting tees and chain on cylinder
head (3).

[wame |

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 well-
ventilated area. If adhesive,
solvent, or sealing compound
gets on skin or clothing, wash
immediately with soap and
water.

(34) Apply International Compound No. 2 to
threads of ten screws (23).
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3-7. CYLINDER HEAD ASSEMBLY REPLACEMENT (CONT).

3-74

(35)

(36)

(37)

(38)

(39)

WARNING LIFTING LIFTING
DEVICE \

Cylinder head weighs 182 Ibs
(83 kg). Attach suitable lifting
device prior to installation to
prevent possible injury to
personnel.

{ CAUTION ¢
faaaaann

Ensure all gaskets and seals
remain in place during cylinder
head installation. Gaskets and
seals which are not seated
properly will cause leaks and
blow-by and result in poor
engine performance. Shim strips
not in place can result in broken
cylinder head bolts. Failure to
comply may result in damage to
equipment.

Attach lifting device to lifting chain.

NOTE
Guide studs_ are to be installed LIFTING LIFTING GUIDE
through cylinder head just DEVICE S TEES STUD
before cylinder head contacts
engine block.

With the aid of an assistant, lower cylinder
head (3) on engine block (25) and install two
guide studs through cylinder head (3) and
into engine block (25).

Position eight washers (24) and screws (23)
in cylinder head (3).

Remove guide studs, lifting tees and chain
from cylinder head (3).

Position remaining two washers (24) and
screws (23) in cylinder head (3).
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TIGHTENING SEQUENCE

Tighten ten screws (23) in sequence shown to 50 Ib-ft (68 N-m). In same order, tighten to 100 Ib-ft
(136 N'm).

NOTE

Hold wrench at the torque given in Step (41) for 2-3 seconds to allow the screws to turn
while the compression seals shrink to their compressed thickness.

Tighten ten screws (23) to 150 Ib-ft (204 N-m) in sequence shown. Hold wrench at this torque for two to
three seconds to allow screws to turn while compression seals yield to their crushed thickness.

NOTE

Perform Step (42) completely on each screw before continuing to the next screw. The
wrench socket that is used should be marked at four locations, 90 degrees apart.

In same sequence, one screw at a time, perform following Steps:
(a) Back off screw until loose (at least one-half turn). Retighten to 100 Ib-ft (136 N-m).

(b) Mark position of screw head and turn screw an additional 1/3 turn. Try to turn screw in single arc
with one pull of wrench to ensure even clamp load on cylinder head.

=

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 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 two
screws (13).

Install gasket (16), two lockwashers (14),
screws (13) and breather tube (15) on
cylinder head (3). Tighten screw to 60 Ib-in
(7 N'm).
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3-7. CYLINDER HEAD ASSEMBLY REPLACEMENT (CONT).

(45)

(46)

(47)

(47.1)

(47.2)
(48)

(49)

(50)
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Connect breather tube (15) with hose (18)
and tighten clamp (17).

=

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 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
screw (10).

Position lifting bracket (12) on cylinder head
(3) with one lockwasher (11) and screw (10).

NOTE

Perform Steps (47.1) and (47.2)
for left side only.

Apply coat of sealing compound to threads
of screw (12.1).

Install screw (12.1) on cylinder head (3).

Apply coat of sealing compound to threads
of screws (5).

Install lockwashers (6) and two screws (5) in
clip (7) and install clip on cylinder head (3).
Tighten screws (5), (10) and (12.1) to 60 Ib-ft
(81 N'm).

NOTE

Perform Step (50) for right side
only.

Install hose 2628 (8) on fitting (9).

.
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(51) Connect fuel lines (19) and (20) to
elbows (21) and (22). W’ /l N

| warninG I \

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 well-
ventilated area. If adhesive,
solvent, or sealing compound
gets on skin or clothing, wash
immediately with soap and
water.

(52) Apply sealing compound to threads of two
screws (1).

(53) Install wire harness (4) to cylinder head (3)
with two washers (2) and screws (1).
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3-7. CYLINDER HEAD ASSEMBLY REPLACEMENT (CONT).

c. Follow-On Maintenance:

« Install exhaust valve bridges,[(Para 3-17).

«  Perform engine tune-up adjustments[(Para 3-2).
+ Install thermostat housings|_(Para 5-3 and 5-4).
«  Fill oil cooler, (TM 9-2320-364-20).

« Install rocker covers, (TM 9-2320-364-20).

« Install tachometer drive, (TM 9-2320-364-20).
« Install exhaust manifolds, (Para 3-31).

« Install cooling assembly, (TM 9-2320-364-20).
«  Remove wheel chocks, (TM 9-2320-364-10).

«  Start engine and check operation, (TM 9-2320-364-10).

END OF TASK
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3-8. EXPANSION PLUG REPLACEMENT.

This task covers:

a. Removal b. Installation

c. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240, [Appendix F)
Handle, Driver (Item 90,[Appendix F)

Plug Installer, Cylinder Block
(Item 160, [Appendix F)

Materials/Parts
Sealing Compound (Item 54,[{Appendix B}

Equipment Condition
Engine OFF, (TM 9-2320-364-10)
Wheels chocked, (TM 9-2320-364-10)
Cooling system drained, (TM 9-2320-364-20)

Equipment Condition - Continued
Left fender front and rear skirt removed
(left side only), (TM 9-2320-364-20)
Right fender skirt removed (right side only),
(TM 9-2320-364-20)
Starter removed (left side plugs No. 2, 3 and 4),
(TM 9-2320-364-20)
Batteries disconnected (left side only),
(TM 9-2320-364-20)
Oil cooler adapter removed (right side

plugs No. 1, 2 and 3), [Para 3-30)
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3-8. EXPANSION PLUG REPLACEMENT (CONT).

Removal. Remove expansion plug (1) from engine block (2). Discard expansion plug

NOTE
Left and right side of engine block have four expansion plugs each

a.

Remove hoses, cable ties and cushion clips as required

LEFT LS2 . LS3 /= LS4
SIDE VIEW /i > /
=

X [ 7,
—_— ‘/i
- =
2) e 5 /
‘ |
ENGINE ARG o
SHOWN REMOVED ‘ n
FOR CLARITY _ 4
RIGHT k -
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—_—— =
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a) . . D K (J @
o '\“‘\‘ “\\\\\\\\\\\\\\\\\\\l.I;//,/ ) X 9
5 /4/ S PR
=‘ A \\\“ > rY) 72N \\\\\\\\\\
5y A Za\. /)m«m« °©
X7
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4 O o (o) l
ENGINE : A 3 RS4
SHOWN REMOVED ‘ RS1 RS2 T]RS ol /
FOR CLARITY ~
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Installation.

LEFT
SIDE VIEW

CYLINDER
BLOCK
PLUG
NSTALLER

\_." \ i !l R : y .L » ;. ¢
ENGINE = tﬂ IR Al A HANDLE
SHOWN REMOVED ; ol
FOR CLARITY :

RIGHT k

SIDE VIEW

( fr==\\_] ri——=——
#_/_l Y
X

ENGINE
SHOWN REMOVED
FOR CLARITY

()
CYLINDER BLOCK
L PLUG INSTALLER |

[wame |

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 well-ventilated area. If adhesive, solvent, or sealing compound gets on skin or clothing,
wash immediately with soap and water.

(~ HANDLE

NOTE

Install cushion clips, hoses and cable ties as required.

(1) Coat expansion plug (1) with sealing compound.

(2) Using cylinder block plug, install expansion plug (1) in engine block (2) until flush.
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3-8. EXPANSION PLUG REPLACEMENT (CONT).

c. Follow-On Maintenance:

« Install oil cooler adapter[ (Para 3-30).

«  Connect batteries, (TM 9-2320-364-20).

« Install starter, (TM 9-2320-364-20).

« Install right fender skirt, (TM 9-2320-364-20).

« Install left fender front and rear skirt, (TM 9-2320-364-20).
«  Fill cooling system, (TM 9-2320-364-20).

«  Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK
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3-9. CRANKSHAFT PULLEY REPLACEMENT.

This task covers:

a. Removal b. Installation c. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Materials/Parts
Tool Kit, General Mechanic’s Qil, Lubricating (Item 38, [Appendix B)
(Item 240, Key (2) (Item 138,
Hammer, Hand, Soft Plastic
(Item 88, Personnel Required
Pulley Remover (Item 177,[Appendix F) Two

Wrench Set, Socket 3/4 in. Drive
(Item 274,
Wrench, Torque (0 to 600 Ib-ft [0-814 N-m])

(Item 278,

Equipment Condition
Engine OFF, (TM 9-2320-364-10)
Wheels chocked, (TM 9-2320-364-10)
Alternator belts removed, (TM 9-2320-364-20)
PTO adapter removed, (TM 9-2320-364-20)

a. Removal.

DOOR
SHOWN

REMOVED
FOR CLARITY

(1) With the aid of an assistant, remove crankshaft screw (1) and washer (2) from crankshaft pulley (3) while
holding camshaft nut (4).
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3-9. CRANKSHAFT PULLEY REPLACEMENT (CONT).

CRANKSHAFT
PULLEY
REMOVER

{ CAUTION ¢
faaaaann

Use extreme care when
removing crankshaft pulley. Do
not pry on vibration damper or
damage may occur to parts.

(2) Using crankshaft pulley remover, remove
crankshaft pulley (3) from crankshaft (5).

NOTE

If keys in crankshaft are loose,
perform Step (3).

(3) Remove and discard two keys (6) from
crankshaft (5).

(4) Remove crankshaft pulley remover from
crankshaft pulley (3).

b. Installation.

(1) Coat end of crankshaft (5) with lubricating
oil.

NOTE

If keys were removed, perform
Step (2).

(2) Install two keys (6) in crankshaft (5).

(3) Install crankshaft pulley (3) on
crankshaft (5).
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(4)

()

(6)

(7)

(8)

Position washer (2) and crankshaft screw (1)
in crankshaft pulley (3).

With the aid of an assistant, hold left
camshaft nut (4) and tighten screw (1) on
crankshaft pulley (3) to 180 Ib-ft (244 N-m).

Strike end of crankshaft screw (1) with
soft-faced hammer and brass drift.

With the aid of an assistant, hold left
camshaft nut (4) and tighten screw (1) to
310 Ib-ft (420 N-m) and strike screw again.

With the aid of an assistant, hold left
camshaft nut (4) and retighten screw (1) to
310 Ib-ft (420 N'm).

c. Follow-On Maintenance:

Install PTO adapter, (TM 9-2320-364-20).

Install alternator belts, (TM 9-2320-364-20).

Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK

TM 9-2320-364-34-2
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3-10. VIBRATION DAMPER/FRONT BALANCE COVER REPLACEMENT.

This task covers:

a. Removal b. Installation c. Follow-On Maintenance
INITIAL SETUP

Tools and Special Tools Materials/Parts - Continued
Tool Kit, General Mechanic’s Lockwasher (5) (Item 286,
(Item 237, Lockwasher (Item 288,[Appendix E)
Installer, Seal (Item 121, Lockwasher (10) (Item 292,
Puller Kit, Universal (Item 178, Seal, Plain, Encased (Item 604, [Appendix E)
Wrench, Torque (0 to 175 Ib-ft [0-237 N-m]) Equipment Condition
(1tem 272, [Appendix F) Engine OFF, (TM 9-2320-364-10)

Materials/Parts Wheels chocked, (TM 9-2320-364-10)
Grease (Item 22, Water pump removed,
Tags, Identification (Item 72, ECM removed, (TM 9-2320-364-20)
Gasket (Item 92,|Appendix E) Alternator belts loosened, (TM 9-2320-364-20)

Key (Item 143, [Appendix E)
Locknut (2) (Item 193,

a. Removal.

K-\)

DOOR
SHOWN
REMOVED
FOR CLARITY

NOTE

Tag and mark all screws and washers upon removal.

(1) Remove screws (1) and (2), lockwashers (3) and (4) and engine lift bracket (5) from front balance
cover (6). Discard lockwashers.

(2) Remove screw (7), lockwasher (8), washer (9) and washer (10) from alternator support arm (11). Discard
lockwasher.

(3) Tap alternator support arm (11) lightly as required until alternator support arm (11) clears front balance
cover (6).
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(4)

()

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

TM 9-2320-364-34-2

Remove screw (12), lockwasher (13) and
washer (14) from pulley drive shaft (15).
Discard lockwasher.

Install puller with puller screws in vibration
damper (16).

PULLER
Using puller, remove vibration damper (16) SCREWS
from pulley drive shaft (15).

NOTE
If key is loose, perform Step (7).

Remove and discard key (17) from pulley
drive shaft (15).

Remove puller screws and puller from
vibration damper (16).

Remove screw (18), lockwasher (19) and
washer (20) from front balance cover (6).
Discard lockwasher.

Remove screw (21) and washer (22) from
front balance cover (6).

Remove two screws (23), lockwashers (24),
cushion clip (25) and two washers (26) from
front balance cover (6). Discard
lockwashers.

Remove screw (27), lockwasher (28) and
washer (29) from front balance cover (6).
Discard lockwasher.

Remove locknut (30), screw (31),
lockwasher (32) and washer (33) from front
balance cover (6). Discard lockwasher and
locknut.

Remove locknut (34), screw (35),
lockwasher (36) and washer (37) from front
balance cover (6). Discard lockwasher and
locknut.

Remove three nuts (38), screws (39),
washers (40) and lockwashers (41) from
front balance cover (6). Discard
lockwashers.

Remove front balance cover (6) and
gasket (42) from end plate (43). Discard
gasket.
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3-10. VIBRATION DAMPER/FRONT BALANCE COVER REPLACEMENT (CONT).

(17) Remove three screws (44), lockwashers (45)
and pulley drive shaft (15) from
camshaft (46). Discard lockwashers.

(18) Remove and discard oil seal (47) from front
balance cover (6).

b. Installation.

(1) Using oil seal installer, install oil seal (47) in
front balance cover (6), with lip of seal
facing toward inner side of front balance
cover (6).
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(2) Install pulley drive shaft (15) on
camshaft (46) with three lockwashers (45)
and screws (44). Tighten screws to 15 to 19
Ib-ft (20 to 26 N.m).

(3) Apply coat of grease to gasket (42) and
install on front balance cover (6).

{ CAUTION ¢
faaaaann

Ensure oil seal is fully seated
upon installation of front

balance cover. Failure to comply
may result in damage to
equipment or oil leakage.

(4) Install front balance cover (6) on end
plate (43).

(5) Install three washers (40), screws (39),
lockwashers (41) and nuts (38) in front
balance cover (6). Tighten nuts to 30 to 35
Ib-ft (41 to 47 N-m).

(6) Install screw (35), washer (37),
lockwasher (36) and locknut (34) in front
balance cover (6). Tighten locknut to 35 to
39 Ib-ft (47 to 53 N'm).

(7) (7) Install screw (31), lockwasher (32),
washer (33) and locknut (30) in front
balance cover (6). Tighten locknut to 35 to
39 Ib-ft (47 to 53 N'm).
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3-10. VIBRATION DAMPER/FRONT BALANCE COVER REPLACEMENT (CONT).

(8) Install washer (29), lockwasher (28) and
screw (27) in front balance cover (6).
Tighten screw to 35 to 39 Ib-ft (47 to 53
N'm).

(9) Install cushion clip (25), two washers (26),
lockwashers (24) and screws (23) in front
balance cover (6). Tighten screws to 30 to 35
Ib-ft (41 to 47 N-m).

(10) Install washer (22) and screw (21) in front
balance cover (6). Tighten screw to 137 to
147 1b-ft (186 to 199 N'm).

(11) Install washer (20), lockwasher (19) and
screw (18) in front balance cover (6).
Tighten screw to 71 to 75 Ib-ft (96 to 102
N-m).

NOTE

If key was removed, perform
Step (12).

(12) Install key (17) in pulley drive shaft (15).

(13) Install vibration damper (16) on pulley drive
shaft (15).

(14) Install washer (14), lockwasher (13) and
screw (12) in pulley drive shaft (15).
Tighten screw to 25 Ib-ft (34 N-m).

(15) Position washer (10) and alternator support
arm (11) on front balance cover (6).

(16) Install washer (9), lockwasher (8) and
screw (7). Tighten screw to 180 Ib-ft
(244 N'm).

(17) Position engine lift bracket (5) on front
balance cover (6) with two lockwashers (3)
and (4) and screws (2) and (1).

(18) Tighten screw (2) on engine lift bracket (5)
to 71 to 75 Ib-ft (96 to 102 Nm).

(19) Tighten screw (1) on engine lift bracket (5)
to 137 to 147 Ib-ft (186 to 199 N-m).
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c. Follow-On Maintenance:

« Install ECM, (TM 9-2320-364-20).

+ Install water pump/[(Para 5-6).
« Install alternator belts, (TM 9-2320-364-20).

«  Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK
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3-11. VIBRATION DAMPER REPLACEMENT.

This task covers:

a. Removal b. Installation

c. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240,
Puller Kit, Universal (Item 174,
Wrench, Torque (0 to 175 Ib-ft [0-237 N'm])
(Item 277,

Materials/Parts
Oil, Lubricating (Item 38,[Appendix B}
Lockscrew (8) (Item 222,
Packing, Preformed (Item 358, [Appendix E)
Pin (2) (Item 415,

Equipment Condition
Engine OFF, (TM 9-2320-364-10)
Wheels chocked, (TM 9-2320-364-10)
Crankshaft pulley removed,

3-92




TM 9-2320-364-34-2

a. Removal.

PULLER

DOOR
SHOWN

REMOVED
FOR CLARITY

[wame |

Vibration damper may fall from crankshaft quickly and cause injury to hands or feet. Keep all
personnel clear from under truck.

{ CAUTION ¢
faaaaann

Use extreme care when removing vibration damper. Pounding, prying or dropping may dent
vibration damper and cause damage to equipment.

NOTE

If puller does not free vibration damper, use punch in split of sleeve spacer to pop sleeve
spacer out.

(1) Install puller on vibration damper (1).

(2)  Using puller, loosen vibration damper (1) and carefully remove vibration damper and sleeve spacer (2)
from crankshaft (3).

(3) Remove puller from vibration damper (1).
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3-11. VIBRATION DAMPER REPLACEMENT (CONT).

(4) Turn cone (4) clockwise and remove from
crankshaft (3) inside trunnion support (5).

(5) Remove and discard preformed packing (6)
from cone (4).

NOTE

Note location of screws prior to
removal.

(6) Remove eight lockscrews (7), mounting
plate (8) and hub assembly (9) from
vibration damper (1). Discard lockscrews.

NOTE

Perform Step (7) only if pins are
damaged.

(7) Remove and discard two pins (10) from hub
assembly (9).

b. Installation.

NOTE

Perform Steps (1) and (2) only if
pins were removed during
removal.

(1) Install two pins (10) in hub assembly (9).

(2) Position two pins (10) through hub
assembly (9) until pins stick out of hub
assembly 3/8 in. (9.5 mm).

NOTE

Install screws as noted prior to
removal.

(3) Install mounting plate (8) and hub
assembly (9) on vibration damper (1) with
eight lockscrews (7). Tighten lockscrews to
75 to 85 Ib-ft (102 to 115 N'm).
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(4)

()
(6)

(7)

(8)

(9)
(10)

Apply lubricating oil to preformed
packing (6).

Install preformed packing (6) in cone (4).

Apply lubricating oil to cone (4) and
crankshaft (3).

Turn cone (4) clockwise and install in
trunnion support (5) with tapered end
pointing outward.

{ CAUTION ¢
faaaaann

Use extreme caution when
installing vibration damper.
Pounding or hammering on
vibration damper will damage
parts.

Install vibration damper (1) on
crankshaft (3).

Apply lubricating oil to sleeve spacer (2).

Install sleeve spacer (2) on crankshaft (3)

with tapered end pointing towards vibration

damper (1).

c. Follow-On Maintenance:

Install crankshaft pulley,[(Para 3-9).

Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK

TM 9-2320-364-34-2
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3-12. CRANKCASE FRONT COVER AND OIL SEAL REPLACEMENT.

a.

This task covers:

Removal b. Installation

c¢. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools

Tool Kit, General Mechanic’s

(Item 262,

Installer, Seal (Item 107,
Wrench, Torque (0 to 175 Ib-ft [0-237 N'm])
(Item 312,[Appendix F)

Lifting Device, Minimum Capacity 5000 Ibs
(2270 kg)

Wooden Blocks (2)

Materials/Parts

Grease (Item 21, [Appendix B)

Gasket (Item 88,

Locknut (2) (Item 188,
Lockwasher (2) (Item 285,

Materials/Parts
Lockwasher (4) (Item 286,
Lockwasher (6) (Item 292,

Personnel Required
Two

Equipment Condition
Engine OFF, (TM 9-2320-364-10)
Wheels chocked, (TM 9-2320-364-10)
Alternator removed, (TM 9-2320-364-20)
Engine oil pan removed,
Vibration damper removed, [(Para 3-10)
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a. Removal.

LIFTING
DEVICE

DOOR
SHOWN
REMOVED
FOR CLARITY

[wame |

«  Ensure there are no personnel working under truck while performing this task. Engine
will be supported by lifting device. If lifting device fails, engine may fall and cause severe
injury or death to personnel.

« Lifting device is attached to support engine. Ensure lifting device is positioned snug to
engine lifting bracket to prevent engine from falling. Failure to comply may result in
injury or death to personnel.

(1) Attach lifting device to front lifting bracket (1) on engine (2).

(2) With the aid of an assistant, remove two
locknuts (3), washers (4), washers (5),
screws (6) and washers (7) from lower
trunnion support assembly (8). Discard
locknuts.
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3-12. CRANKCASE FRONT COVER AND OIL SEAL REPLACEMENT (CONT).

(3) Remove two screws (9), lockwashers (10)
and upper trunnion support assembly (11)
from lower trunnion support assembly (8).
Discard lockwashers.

(4) Raise lifting device until engine (2) raises
only high enough so lower trunnion
assembly (8) can be removed.

(5) Remove lower trunnion assembly (8) from
engine support (12).

NOTE

Note position of ring prior to
removal.

(6) Remove ring (13) from trunnion plate (14).

(7) Remove two washers (15) from mounts (16).

{ CAUTION ¢
faaaaann

Ensure trunnion plate is fully

supported upon removal of eight
screws. Trunnion plate may fall
and cause damage to equipment.

(8) Remove four screws (17) and
lockwashers (18) from trunnion plate (14).
Discard lockwashers.

(99 Remove two screws (19) and
lockwashers (20) from trunnion plate (14).
Discard lockwashers.

(10) Remove two screws (21) and
lockwashers (22) from trunnion plate (14).
Discard lockwashers.

(11) Remove trunnion plate (14) from crankcase
front cover (23).
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(12)

(13)

(14)

[wame |

Ensure crankcase cover is fully
supported before removing
screws. Failure to comply
may result in crankcase cover
falling causing injury to
personnel.

Remove two screws (24) and
lockwashers (25) from crankcase front
cover (23). Discard lockwashers.

Remove crankcase front cover (23) and
gasket (26) from engine (2). Discard

gasket.
‘ WARNING I

Lifting device must remain in
place and truck must be properly
tagged until after installation of
this task is performed. Failure
to comply may result in engine
falling causing severe injury or
death to personnel.

Position crankcase front cover (23) outer
face on wooden blocks and remove oil
seal (27) out of front side of crankcase
front cover. Discard oil seal.

WOODEN BLOCKS

TM 9-2320-364-34-2
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3-12. CRANKCASE FRONT COVER AND OIL SEAL REPLACEMENT (CONT).

b.

3-100

Installation.

(1)

(2)

@)

(4)

()
(6)

(7)

[wame |

Ensure there are no personnel
working under truck while
performing this task. Engine
will be supported by lifting
device. If lifting device fails,
engine may fall and cause severe
injury or death to personnel.

NOTE

Do not remove lubricant or
plastic coating from outer
surface of oil seal.

Position front cover (23) on wooden blocks
and coat sealing lip of oil seal (27) with
grease.

Position oil seal (27) in crankcase front
cover (23) with sealing lip of front seal
against inner face of crankcase front cover.

Using front seal installer, install front oil
seal (27) in crankcase cover (23).

Coat gasket (26) with grease.
Position gasket (26) on engine (2).

Position crankcase front cover (23) on
engine (2).

Install two lockwashers (25) and screws (24)
in crankcase front cover (23). Tighten
screws to 80 to 90 Ib-ft (108 to 122 N'm).

SEAL
INSTALLER WOODEN
BLOCKS

T




(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)
(16)

(17)

(18)

Position trunnion plate (14) against
crankcase cover (23).

Position four lockwashers (18) and
screws (17) in trunnion plate (14).

Position two lockwashers (20) and
screws (19) in trunnion plate (14).

Position two lockwashers (22) and
screws (21) in trunnion plate (14).

Tighten screws (19) and (21) in trunnion
plate (14).

Tighten four screws (17) in trunnion
plate (14) to 80 to 90 Ib-ft (108 to 122
N‘m).

Coat inside of ring (13) with light coat of
grease.

NOTE

Install ring in position noted
prior to removal.

Install ring (13) on trunnion plate (14).

Position two washers (15) on mounts (16).

NOTE

Ensure washers and mounts
remain seated while lowering
trunnion assembly on engine
support.

Position lower trunnion assembly (8) on
engine support (12).

Install upper trunnion assembly (11) on
lower trunnion assembly (8) with two
lockwashers (10) and screws (9). Tighten
screws to 45 to 50 Ib-ft (61 to 68 N-m).

TM 9-2320-364-34-2
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3-12. CRANKCASE FRONT COVER AND OIL SEAL REPLACEMENT (CONT).

(19) Position two washers (7) and screws (6) in
lower trunnion assembly (8).

(20) Lowver lifting device until lower trunnion
support assembly (8) is fully seated.

(21) With the aid of an assistant, install two
washers (5), washers (4) and locknuts (3) on
two screws (6). Tighten locknuts to 170 Ib-ft
(231 N'm).

(22) Remove lifting device from lifting

LIFTING , ..o o e ool
bracket (1) on engine (2). o

DEVICE

c. Follow-On Maintenance:

« Install vibration damper[(Para 3-11).
» Install engine oil pan/(Para 3-22).
« Install alternator, (TM 9-2320-364-20).

«  Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK
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3-13. FLEX PLATE AND HUB REPLACEMENT.

This task covers:

a. Removal b. Installation c. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Personnel Required
Tool Kit, General Mechanic’s Two

(Item 240,
Wrench, Torque (0 to 175 Ib-ft [0-237 N'm])

Equipment Condition
(Item 277,

Engine/transmission separated,

Materials/Parts
Cable Ties (Item 9, [Appendix B)
Compound, International No. 2
(Item 16, [Appendix B)
Lockscrew (12) (Item 224,[Appendix E)

a. Removal.

(1) Remove 12 lockscrews (1) and flywheel plate (2) from flywheel housing (3). Discard lockscrews.

NOTE
Insert cable ties through flex plates to ensure proper installation.

(2) Remove four flex coupling inserts (4) and disk assembly (5) from flywheel housing (3).

(3) Remove 12 screws (6), mounting plate (7) and hub body (8) from crankshaft (9).
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3-13. FLEX PLATE AND HUB REPLACEMENT (CONT).

b. Installation.

(1)
(2)

©)

3-104

TIGHTENING
SEQUENCE

3 ) TIGHTENING
8

SEQUENCE

[wame |

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 International Compound No. 2 to threads of 12 screws (6).

Align screw holes in hub body (8) and mounting plate (7) with crankshaft (9) and install 12 lockscrews (6).
In sequence shown tighten screws (6) to 50 Ib-ft (68 N-'m).

With the aid of an assistant, hold front of crankshaft (9), mark position of screws (6) and tighten an
additional 90 degrees to 100 degrees in sequence shown.
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TIGHTENING
SEQUENCE

3 ) TIGHTENING
8

SEQUENCE

[wame |

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.

(4) Apply International Compound No. 2 to threads of 12 lockscrews (1).
NOTE

« Six welded plates on inner most disk face toward engine.
- Remove cable ties after flex coupling inserts are aligned.

(5) Align screw holes in disk assembly (5), flex coupling inserts (4) and flywheel plate (2) with hub body (8).

(6) With the aid of an assistant, install disk assembly (5), four flex coupling inserts (4) and flywheel plate (2)
with 12 lockscrews (1). In sequence shown tighten screws to 100 Ib-ft (136 N-m).

c. Follow-On Maintenance:

«  Assemble engine/transmission[ (Para 3-5).

END OF TASK
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3-14. REAR OIL SEAL/SLEEVE REPLACEMENT.

This task covers:

a. Removal c. Installation
b. Cleaning/Inspection d. Follow-On Maintenance
INITIAL SETUP

Tools and Special Tools Tools and Special Tools - Continued
Tool Kit, General Mechanic’s Seal Installer, Flywheel (Item 201,
(Item 240, Stone, Abrasive (Item 228,[Appendix F)
Drill Set, Twist (Item 48, Stud Set (Item 232,
Drill, Electric, Portable, 1/4 in. Washer, 1/4 in. (2)
(Item 49, [Appendix F) Screw, Self-Tapping No. 8 by 1 in. (2)
Expander, Seal, Oil (ltem 54,[Appendix F) Materials/Parts
Expander, Seal, Oil (Item 55,[Appendix F) Sealing Compound (Item 62,[Appendix B)
Goggles, Industrial (Item 83, [Appendix F)
Handle, Driver (Item 90, Personnel Required
Handle, Driver (Item 91,[Appendix F) Two
Indicator, Dial, Set w/Magnetic Base ) N
(Item 98, [Appendix F) Equipment Condition
Installer, Sleeve (Item 120, Appendix F) Flex plate and hub removed, (Para 3-13)

a. Removal.

[wame |

Protective goggles must be worn
when drilling holes. Failure to
comply may result in injury to
personnel.

(1) Drill two 1/8 in. holes directly opposite each
other in seal casing (1).

(2) Install two washers (2) and self-tapping
screws (3) in drilled holes.

NOTE

Seal is removed by prying against
washers with pry bar.

(3) Remove and discard seal (1) from flywheel
housing (4).

JACKSTANDS
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(4)

(%)

{ CAUTION ¢
faaaaann

Use care not to damage
crankshaft when removing
crankshaft sleeve.

NOTE

Perform Steps (4) and (5) if
crankshaft sleeve is installed and
is being replaced.

Using a chisel and hammer, split crankshaft
sleeve (5).

Pry crankshaft sleeve (5) from
crankshaft (6).

Cleaning/Inspection.

(1)

(2)

®3)

Inspect sealing surface on crankshaft or
sleeve for signs of wear or grooving. If
crankshaft or sleeve surface is not smooth, a
sleeve should be installed or existing sleeve
should be replaced.

Remove high spots from crankshaft sealing
surface with abrasive stone before sleeve
installation.

If a sleeve is being replaced, clean off old
adhesive from crankshaft.

@Q@/

=7
CHISEL =

TM 9-2320-364-34-2

%

&
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3-14. REAR OIL SEAL/SLEEVE REPLACEMENT (CONT).

[wame |

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. ’

NOTE

Perform Steps (1) through (3) if
crankshaft sleeve is being
installed.

c. Installation.

~—

&
SLEEVE
INSTALLER

7>

(1) Coat mating surface of crankshaft (6) with
sealing compound where crankshaft sleeve
(5) is to be installed.

(2) Position guide studs in end of crankshaft (6).
i SeAL \¥

(3) Position crankshaft sleeve (5) on sleeve @ EXPANDER
installer and using sleeve installer and J8092
handle, install crankshaft sleeve (5) on
crankshaft (6) until sleeve installer bottoms
on crankshaft.

NOTE

« If crankshaft sleeve is
installed, an oversize seal
must be used.

«  Perform Step (4) for
oversize seal.

«  Perform Steps (5) and (6)
for standard size seal.

(4) Position seal expander on crankshaft (6).
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(%)
(6)

(7)
(8)

(9)

(10)

(11)

(12)

(13)

Position guide studs in end of crankshaft (6).

Install seal expander on guide studs.

{ CAUTION ¢
faaaaann

Do not lubricate Teflon seal lip or
outside diameter of crankshaft
before seal installation. Teflon
lip seals must be installed dry to
allow transfer of Teflon to
crankshaft for proper sealing.

Position seal (1) on seal expander.

Slide seal (1) over seal expander and onto
crankshaft (6).

Remove seal expander and guide studs from
crankshaft (6).

Position guide studs in end of crankshaft

(6).

Position seal installer and J-3154-1 handle
on guide studs.

Drive seal (1) with seal installer until seal
seats in flywheel housing (4).

Remove seal installer and guide studs from
end of crankshaft.

TM 9-2320-364-34-2

EXPANDER

HANDLE

SEAL
INSTALLER

o GUIDE STUDS
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3-14. REAR OIL SEAL/SLEEVE REPLACEMENT (CONT).

DIAL INDICATOR

(14)
(15)
(16)

(17)

(18)

(19)

Attach dial indicator on crankshaft (6).

Position point of dial indicator on seal (1) face.

Pry crankshaft (6) toward one end and check to ensure end play of crankshaft is in one direction only.

{ CAUTION ¢
faaaaann

When using front crankshaft capscrew to bar over engine, always turn in a clockwise direction.
Turning over in counterclockwise direction may loosen capscrew and vibration damper. This
can cause serious engine damage.

With the aid of an assistant, rotate crankshaft (6) while noting readings at 12, 9, 6, and 3 o’clock
positions. Total runout at each position should not exceed 0.015 in. (0.38 mm).

If any reading is over 0.015 in. (0.38 mm), position seal installer over seal (1) and lightly tap
at high points on seal (1).

If any reading cannot be adjusted to below 0.015 in. (0.38 mm), remove and discard seal (1) and repeat
Steps (1) through (13).

d. Follow-On Maintenance:

Install flex plate and hub,|(Para 3-13).

END OF TASK
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3-15. AIR BOX COVER AND GASKET REPLACEMENT.

This task covers:

a. Removal b. Installation

c. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240,
Wrench Set, Socket 3/8 in. Drive
(Item 273,
Wrench, Torque (0-60 N'm)
(Item 276,

Materials/Parts
Gasket (2) (Item 115,
Gasket (4) (Item 116,
Screw (12) (Item 533,

Equipment Condition
Engine OFF, (TM 9-2320-364-10)
Wheels chocked, (TM 9-2320-364-10)
Spare tire removed, (TM 9-2320-364-10)
Left side noise panel removed,
(TM 9-2320-364-20)
Left front noise panel removed,
(TM 9-2320-364-20)
Right side noise panel removed,
(TM 9-2320-364-20)
Aiir pressure transducer removed,
(TM 9-2320-364-20)

a. Removal.

Right and left air box covers and gaskets are removed the same way. Right side shown.

(1) Remove four screws (1), two air box covers (2) and gaskets (3) from engine block (4). Discard screws and

gaskets.

Clamp is located on right side only.

(2) Remove two screws (5), clamp (6), air box cover (7) and gasket (8) from engine block (4). Discard screws

and gasket.

(3) Repeat Steps (1) and (2) for left side air box covers and gaskets.
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3-15. REAR OIL SEAL/SLEEVE REPLACEMENT. (CONT).

b. Installation.

NOTE

Clamp is on right side only.

(1) Install gasket (8), air box cover (7) and clamp (6) on engine block (4) with two screws (5). Tighten screw to
96 to 144 Ib-in (11 to 16 N:m).

NOTE

Right and left air box covers and gaskets are installed the same way. Right side shown.

(2) Install two gaskets (3) and air box covers (2) on engine block (4) with four screws (1). Tighten screws to 96
to 144 Ib-in (11 to 16 N-m).

(3) Repeat Steps (1) and (2) for left side air box covers and gaskets.

c. Follow-On Maintenance:
« Install air pressure transducer, (TM 9-2320-364-20).
« Install left front noise panel, (TM 9-2320-364-20).
« Install left side noise panel, (TM 9-2320-364-20).
« Install right side noise panel, (TM 9-2320-364-20).
«  Install spare tire, (TM 9-2320-364-10).

«  Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK
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3-16. AIR BOX DRAIN REPLACEMENT.

This task covers:

a. Removal b. Installation c. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition

Tool Kit, General Mechanic’s
(Item 240,

Materials/Parts (TM 9-2320-364-20)

Sealing Compound (Item 54,[Appendix B)

(TM 9-2320-364-20)

Aiir pressure transducer removed,

(TM 9-2320-364-20)

Engine OFF, (TM 9-2320-364-10)
Wheels chocked, (TM 9-2320-364-10)
Left front fender skirt removed,

Right front fender skirt removed,

a. Removal.

(1)

(2)
3)
(4)

()
(6)
(7)

NOTE
Right and left air box drains are removed the same way. Right side shown.

Remove screw (1) and clamp (2) from engine block (3).

NOTE
Note location and positions of elbows and adapter prior to removal.

Remove hose (4) from check valve (5).
Remove check valve (5) from tee (6).
Remove tee (6) from adapter (7).

NOTE

If plug is in tee, perform Step (5).

Remove plug (8) from tee (6).
Remove adapter (7) from engine block (3).

Repeat Steps (1) through (6) for left side air box drain.
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3-16. AIR BOX DRAIN REPLACEMENT. (CONT).

waznme |

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 well-
ventilated area. If adhesive,
solvent, or sealing compound
gets on skin or clothing, wash
immediately with soap and water.

b. Installation.

/

SIOKO,
|

NOTE
« Right and left air box drains are installed the same way. Right side shown.
« Install elbow and adapter as noted prior to removal.

(1) Apply sealing compound to threads of adapter (7).

(2) Install adapter (7) in engine block (3).

NOTE

If plug was removed, performs Steps (3) and (4).
(3) Apply sealing compound to threads of plug (8).
(4) Install plug (8) in tee (6).
(5) Install tee (6) on adapter (7).
(6) Apply sealing compound to threads of tee (6).
(7) Install check valve (5) on tee (6).
(8) Install hose (4) on check valve (5).
(9) Install clamp (2) on engine block (3) with screw (1).

(10) Repeat Steps (1) through (9) to install left side air box drain.

c. Follow-On Maintenance:
< Install air pressure transducer, (TM 9-2320-364-20).

« Install right front fender skirt, (TM 9-2320-364-20).
« Install left front fender skirt, (TM 9-2320-364-20).

«  Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK
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3-17. EXHAUST VALVE BRIDGE REPLACEMENT.

This task covers:

a. Removal b. Installation c. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Engine OFF, (TM 9-2320-364-10)
(Item 240, Wheels chocked, (TM 9-2320-364-10)
Caps, Vise Jaw (Item 27,|Appendix F) Rocker arms removed,|[(Para 3-20)
Gage Set, Feeler (Item 66,[Appendix F) Fuel injectors removed, [(Para 4-2)
Vise, Machinist’s (Item 248,[Appendix F) Engine brake retarders removed, [(Para 3-32)

Wrench, Torque (0 to 175 Ib-ft [0-237 N'm])
(Item 277,

Materials/Parts
Oil, Lubricating (Item 38,[Appendix B}
Tags, ldentification (Item 72,

a. Removal.

NOTE
« Note location and position of valve bridges prior to removal.
« All 16 valve bridges are removed the same way.

(1) Remove valve bridges (1) and (2) from valve bridge guides (3).
(2) Position valve bridges (1) and (2) in soft jawed vise.

(3) Remove screw (4) and nut (5) from valve bridges (1) and (2).
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3-17. EXHAUST VALVE BRIDGE REPLACEMENT (CONT).

b. Installation.
(1) Position valve bridge (1) in soft jawed vise.

(2) Install screw (4), slotted end up, in valve
bridge (1).

(3) Position nut (5) on screw (4).
(4) Remove valve bridge (1) from vise.

(5) Repeat Steps (1) through (4) for other valve
bridges.

NOTE

Ensure grooves in valve bridges
fit over top of valve stem.

(6) Install valve bridges (1) and (2) on valve
bridge guide (3).

(7)  Push down on top of valve bridge (1) and
turn adjusting screw (4) until it contacts
valve stem (6).

(8) Repeat Step (7) for valve bridge (2).

(9) Turn screw (4) an additional 1/4 turn and
tighten nut (5) finger tight.

(10) Remove valve bridges (1) and (2) from
valve bridge guides (3) and mount in soft
jawed vise.

(11) Hold screw (4) and tighten nut (5) to 20 to
25 Ib-ft (27 to 34 N'm).

(12) Remove valve bridges (1) and (2) from
vise.

(13) Coat valve bridges (1) and (2) and valve
bridge guides (3) with lubricating oil.

NOTE

Ensure grooves in valve bridges
fit over top of valve stem.

(14) Install valve bridges (1) and (2) on valve
bridge guides (3).
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(15) Insert 0.0015 in. (0.0381 mm) feeler gage
between end of valve bridges (1) and (2)
and exhaust valve stem (6).

(16) Press down on top surface of valve
bridges (1) and (2). Feeler gage must
remain tight against valve (6) and valve
bridge (1) and (2).

(17) Repeat Steps (15) and (16) for other end of
valve bridges (1) and (2).

c. Follow-On Maintenance:
« Install fuel injectors[(Para 4-2).
« Install engine brake retarders[(Para 3-32).
« Install rocker arms, (Para 20-45).

«  Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK

TM 9-2320-364-34-2
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3-18. EXHAUST VALVE REPLACEMENT.

This task covers:

a.

Removal b. Installation

c. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools

Tool Kit, General Mechanic’s

(Item 240,

Compressor Unit, Air (Item 35,
Compressor Spring, Valve (Item 41,[Appendix F)
Gloves, Heavy Duty (Item 82,[Appendix F)
Goggles, Industrial (Item 83, [Appendix F)
Gun, Airblow (Item 86,[Appendix F)
Hammer, Hand, Soft Plastic

(Item 88,

Installer, Guide, Valve (Item 108, [Appendix F)
Wooden Blocks (2)

Materials/Parts
Oil, Lubricating (Item 38,[Appendix B}
Tape, Masking (Item 73,
Lock, Valve (32) (Item 162,
Seal, Qil (32) (Item 595,

Equipment Condition
Engine OFF, (TM 9-2320-364-10)
Wheels chocked, (TM 9-2320-364-10)
Cylinder head removed, [(Para 3-7)
Exhaust valve bridges removed,

3-118

Removal.

NOTE
« All 32 exhaust valves are removed the same way.

«  Number each valve upon removal to ensure installation in same location.
» Repeat Steps (1) through (6) for each valve being removed.
«  Wooden blocks under valve will support valve while two-piece valve lock is being removed.

(1) Position cylinder head (1) on wooden blocks.

(2) Install valve spring compressor on cylinder head (1).

=

Use care when removing springs.
Springs are under tension and can
act as projectiles when released
and could cause injury to
personnel.

(3) Remove and discard two-piece valve lock
(2) by compressing spring (3) on spring cap
4.

(4) Release pressure on spring (3).

(5) Remove spring cap (4) and valve spring (3)
from exhaust valve (5).

(6) Remove spring compressor from cylinder
head (1).

VALVE SPRING
COMPRESSOR
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(7) Remove valve guide seal (6) from valve
guide (7). Discard seal.

(8) Turn cylinder head (1) on side and remove
valve (5) from bottom of cylinder head.

[wame |

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

NOTE

Valve seat removal may require
use of compressed air.

(9) Remove valve seat (8) from valve guide (7).

Installation.

NOTE

« All 32 exhaust valves are
installed the same way.

» Repeat Steps (2) through (4)
for each valve.

(1) Setcylinder head (1) on side.
(2) Lubricate valve (5) with lubricating oil.

(3) Install valve (5) in cylinder head (1). @D
O

(4) Position tape on valve (5) to keep valve (5)
from falling out of cylinder head (1).

BLOCKS
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3-18. EXHAUST VALVE REPLACEMENT (CONT).

(5) Position cylinder head (1) right side up on wooden blocks.

(6) Install valve seat (8) over valve guide (7).
NOTE

Plastic cap which comes with oil seal may be placed over exhaust valve to protect exhaust valve
from being scratched upon installation of valve guide seal. Ensure plastic cap is removed after
installation of valve guide seal.

(7) Using valve guide installer, install valve
guide seal (6) on valve guide (7). e . _—VALVE GUIDE
(8) Install valve spring (3) and spring cap (4) in 0 % INSTALLER
cylinder head (1). 0 o =

(9) Install spring compressor on cylinder

=1 3
head (1). SH
ad @) °o' fl

WARNING WOODEN (\@)

BLOCKS ('¢ 0
: % (0\ \

Use care when installing springs. / 3 &

Springs are under tension and can
act as projectiles when released >
and could cause injury to

personnel. N

{ CAUTION ¢
faaaaann

Compress spring only enough to
permit installation of two-piece
valve lock. If spring is
compressed further than needed,
damage may result to valve guide
oil seal.

(10) Compress valve spring (3) using valve
spring compressor on spring cap (4).

(11) Install two-piece valve lock (2) on spring \é%li){PERSEPSFggg

cap (4) and valve stem (9).

(12) Release pressure on valve spring (3) and
remove valve spring compressor from
cylinder head (1).

(13) Tap end of valve stem (9) with soft faced hammer to properly seat two-piece valve locks (2).
(14) Remove tape from bottom of cylinder head (1).
c. Follow-On Maintenance:

« Install exhaust valve bridges,| (Para 3-17).
« Install cylinder head[(Para 3-7).
«  Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK
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3-19. PUSH ROD AND CAM FOLLOWER REPLACEMENT.
This task covers:
a. Removal b. Installation c. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Materials/Parts
Tool Kit, General Mechanic’s Qil, Lubricating (Item 38, |Appendix B)
(Item 240, Rags, Wiping (Item 47,[Appendix B
Gage Set, Feeler (Item 66,[Appendix F) Tags, Identification (Item 72,
Goggles, Industrial (Item 83, Lockwasher (2) (Item 290,
Hammer, Hand, Soft Plastic
(Item 88, Equipment Condition
Pliers, Retaining Ring (Item 154,[Appendix F) Engine OFF, (TM 9-2320-364-10)
Wrench Set, Socket 3/8 in. Drive Wheels chocked, (TM 9-2320-364-10)
(Item 273, Rocker arms removed,
Wrench, Torque (0-60 N-m) Cylinder head removed, [(Para 3-7)
(Item 276,
Wooden Blocks (2) (Appendix C}

a. Removal.

NOTE

« Note location and position
of all parts prior to removal.

« All 24 cam followers are
removed the same way.

(1) Position cylinder head (1) on side on
wooden blocks.

(2) Remove two screws (2), lockwashers (3)
and cam follower guide (4) from cylinder
head (1). Discard lockwashers.

(3) Remove cam follower (5) from cylinder
head (1).

(4) Remove push rod assembly (6) from
cylinder head (1).
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3-19. PUSH ROD AND CAM FOLLOWER REPLACEMENT (CONT).

(5) Remove nut (7), spring (8) and lower spring
seat (9) from push rod (10).

[wame |

Use care when removing
retaining rings. Retaining rings
are under tension and can act as
projectiles when released causing
injury to personnel.

NOTE

Note position of retaining ring
prior to removal.

(6) Remove retaining ring (11) from top side of
cylinder head (1).

(7) Remove upper spring seat (12) from
cylinder head (1).

b. Installation.

NOTE

« Apply lubricating oil to all
parts before installation.

» All 24 cam followers are
installed the same way. @

« Install parts in location as
noted prior to removal.

(1) Install lower spring seat (9), spring (8) and
nut (7) on push rod (10).
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®3)

(4)

()

[wame |

Use care when installing
retaining rings. Retaining rings
are under tension and can act as
projectiles when released causing
injury to personnel.

NOTE

Install retaining ring as noted
prior to removal.

Install upper spring seat (12) and retaining
ring (11) in top side of cam follower bore of
cylinder head (1).

Install push rod assembly (6) in cylinder
head (1).

Install cam follower (5) over push rod
assembly (6) and in cylinder head (1).

Install cam follower guide (4), two
lockwashers (3) and screws (2) in cylinder
head (1).

TM 9-2320-364-34-2

WOODEN
BLOCKS
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3-19. PUSH ROD AND CAM FOLLOWER REPLACEMENT (CONT).

(6)

(7)

(8)
(9)

(10)
(11)

(12)

NOTE

There must be 0.005 in. (0.127
mm), but not more than 0.010 in.
(0.254 mm), clearance between
cam follower guide and cam
follower.

Insert 0.005 in. (0.13 mm) feeler gage
between cam follower guide (4) and legs of
cam followers (5).

Tap cam follower guide (4) lightly with soft
faced hammer until feeler gage is snug.

Tighten screws (2) to 180 Ib-in (20 N'm).

Remove feeler gage from cam follower
guide (4) and legs of cam followers (5).

Check clearance again as in Step (7).

If there is not enough clearance, loosen
screws (2), move guide (4) and repeat
Steps (7) through (10) until proper
clearance is obtained.

If proper clearance cannot be obtained,
replace cam follower guide (4).

c. Follow-On Maintenance:

Install cylinder head[(Para 3-7).
Install rocker arms| (Para 3-20).

Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK
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3-20. ROCKER ARM REPLACEMENT.

This task covers:

a. Removal b. Installation

c. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s

(Item 240,

Materials/Parts
QOil, Lubricating (Item 38, [Appendix B)
Tags, Identification (Item 72,

Equipment Condition
Engine OFF, (TM 9-2320-364-10)
Wheels chocked, (TM 9-2320-364-10)
Engine brake retarders removed,

a. Removal.

NOTE

All rocker arms are removed the same way.

(1) Hold three push rods (1) and loosen nuts (2).

(2) Remove two brackets (3) from shaft (4).
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3-20. ROCKER ARM REPLACEMENT (CONT).

b.

{ CAUTION ¢
faaaaann

« Do not force rocker arms all the way back with shaft in place. Failure to comply may result
in damage to equipment.

« Rocker arms need to be moved up and toward center of engine to permit removal of shaft
or damage to equipment may occur.

NOTE
Individual rocker arms and shafts must be maintained in sets. Tag and mark each set prior to
removal.
(3) Remove shaft (4) from rocker arms (5).
NOTE

« Rocker arms are removed by lifting up on rocker arm and turning rocker arm
counterclockwise until rocker arm and clevis yoke are removed from push rod.

« Rocker arm and clevis yoke are removed as one assembly.
(4) Remove three rocker arms (5) and clevis yokes (6) from push rods (1).
(5) Repeat Steps (1) through (4) for each rocker arm being removed.
Installation.
NOTE

« All rocker arms are installed the same way.
« Assemble rocker arms as tagged prior to removal.

(1) Install three rocker arms (5) on push rods (1) until end of each push rod is flush with or above inside of
each clevis yoke (6).
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(2) Coat shaft (4) with lubricating oil.

{ CAUTION ¢
faaaaann

« Do not force rocker arms all the way back with shaft in place. Failure to comply may result
in damage to equipment.

« Rocker arms need to be moved up and toward center of engine to permit installation of
shaft or damage to equipment may occur.

(3) Raise three rockers arms (5) and slide shaft (4) through rocker arms.

NOTE

Finished surface side of brackets are installed facing rocker arms.
(4) Lower rocker arms (5) and install two brackets (3), one over each end shaft (4).

c. Follow-On Maintenance:
« Install engine brake retarder, (Para 3-32).
e Tune-up engine| (Para 3-2).

«  Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK
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3-21. DDEC SPEED SENSOR PULSE WHEEL REPLACEMENT.

This task covers:

a. Removal b. Installation

c. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240,
Adapter, Mechanical Puller
(Item 4,[Appendix F)
Puller Kit, Universal
(Item 174,[Appendix F)
Wrench Set, Socket 3/8 in. Drive
(Item 273,
Wrench Set, Socket 3/4 in. Drive
(Item 274,
Wrench, Torque (0-60 N'm)
(Item 276,
Wrench, Torque (0 to 175 Ib-ft [0-237 N-m])
(Item 277,

Tools and Special Tools - Continued
Wrench, Torque (0-600 Ib-ft [0-814 N-m])
(Item 278,

Materials/Parts
Sealing Compound (Item 56,[Appendix B)
Lockwasher (Item 258,[Appendix E)
Lockwasher (Item 286,[Appendix E)
Lockwasher (Item 288,[Appendix E)

Equipment Condition
Engine OFF, (TM 9-2320-364-10)
Wheels chocked, (TM 9-2320-364-10)
Cab engine access panel removed,
(TM 9-2320-364-20)

a. Removal.

DOOR
SHOWN
REMOVED
FOR CLARITY

(1) Remove screws (1) and (2), lockwashers (3) and (4) and engine lifting bracket (5) from front balance

cover (6). Discard lockwashers.
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(2) Remove nut (7) and lockwasher (8) from
left side camshaft (9). Discard lockwasher.

(3) Using puller and adapter, remove camshaft
front balance pulley (10) from left camshaft

(9).

NOTE
Perform Step (4) only if key or
spacer is damaged.

Remove key (11) and spacer (12) from end

(4)
of left camshaft (9).

@
Remove four screws (13) from DDEC speed
|

(5)
sensor pulse wheel (14) and front balance
pulley (10).
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3-21. DDEC SPEED SENSOR PULSE WHEEL REPLACEMENT (CONT).

b. Installation.

[wame |

Adhesive, 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.

NOTE

+ Two alignment pins on pulse
wheel must be installed in
alignment holes on back of
camshaft pulley.

« DDECII engines have a 13
tooth pulse wheel; DDEC
III/IV engines have a 36
tooth pulse wheel.

©
S
13— F
!

(1) Apply sealing compound to threads of four
screws (13).

(2) Install DDEC speed sensor pulse wheel (14)
on front balance pulley (10) with four
screws (13). Tighten to 60 to 80 Ib-in (7 to
10 N'm).

NOTE

Perform Step (3) if key or spacer
was removed.

(3) Install spacer (12) and key (11) on end of
left camshaft (9).

(4) Position front balance pulley (10) on left
camshaft (9).

(5) Install lockwasher (8) and nut (7) on left
camshaft (9). Tighten to 300 to 325 Ib-ft
(407 to 441 N'm).
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(6) Position engine lifting bracket (5) on front
balance cover (6) with lockwashers (3)
and (4) and screws (2) and (1).

(7) Tighten screw (1) on engine lifting
bracket (5) to 71 to 75 Ib-ft (96 to 102 N'm).

(8) Tighten screw (2) on engine lifting
bracket (5) to 53 to 56 Ib-ft (72 to 76 N-m).

(9) Tighten screw (1) on engine lifting
bracket (5) to 137 to 147 1b-ft
(186 to 199 N'm).

(10) Tighten screw (2) on engine lifting
bracket (5) to 71 to 75 Ib-ft
(96 to 102 N'm).

c. Follow-On Maintenance:

+  Adjust Timing and Synchronous Reference Sensor (TRS/SRS), (DDEC IL Para 6-10) or
(DDEC III/1V,[Para 6-11).

+  Install cab engine access panel, (TM 9-2320-364-20).

*  Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK
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3-22. ENGINE OIL PAN AND GASKET REPLACEMENT.
This task covers:
a. Removal b. Installation c. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Materials/Parts - Continued
Tool Kit, General Mechanic’s Tags, Identification (Item 72,
(Item 240, Gasket (Item 78,
Jack, Hydraulic, Hand (Item 128, [Appendix F) Locknut (9) (Item 166,
Jackstand (2) (Item 132, Locknut (4) (Item 167,
Wrench Set, Socket 3/8 in. Drive Locknut (2) (Item 188,
(Item 273, _
Wrench Set, Socket 3/4 in. Drive Personnel Required
(Item 274, Two
Wrench, Torque (0-60 N'm) Equipment Condition
(Item 276, Engine OFF, (TM 9-2320-364-10)
Wrench, Torque (0 to 175 Ib-ft [0-237 N'm]) Wheels chocked, (TM 9-2320-364-10)
(Item 277, Air system drained, (TM 9-2320-364-10)
Wrench, Torgue (0 to 600 Ib-ft [0-814 N'm]) Oil pan drained, (TM 9-2320-364-20)
(Item 278, Batteries disconnected, (TM 9-2320-364-20)
Materials/Parts Left front noise panel removed,
Grease (Item 21, (TM 9-2320-364-20)
Sealing Compound (Item 53,[Appendix B) Fend.er skirts removed, (TM 9-2320-364-20)
Sealing Compound (Item 56,[Appendix B) Service relay valve No. 1 removed,
(TM 9-2320-364-20)

a. Removal.

[wame |

Driveshafts can weigh up to 100 Ibs (45kg). Properly support driveshafts when removing
screws. After screws and brackets are removed, driveshafts can fall and may cause injury
to personnel.
NOTE
Tag and mark screws prior to removal.
(1) Remove four screws (1) and two straps (2) from Axle No. 1 (3).

(2) Disconnect front end of driveshaft (4) from Axle No. 1 (3).

3-132



TM 9-2320-364-34-2

NOTE
It is not necessary to remove RIGHT SIDE SHOWN
screws from torque rod.

(3) Remove two locknuts (5), washers (6) and
spacer plate (7) from torque rod screws (8).
Discard locknuts.

NOTE

Torque rod screws are pulled out
only far enough to access two
spacers.

(4) Pull torque rod screws (8) out and remove
two spacers (9).

(5) Remove two locknuts (10) and screws (11)
from bottom gusset (12) and
crossmember (13). Discard locknuts.

(6) Remove four locknuts (14) and screws (15)
from bottom gusset (12) and
crossmember (13). Discard locknuts.

NOTE

To remove locknuts from top
gussets, insert extension rod
through holes in bottom gussets.

(7)  With the aid of an assistant, remove two
locknuts (16) and screws (17) from top
gusset (18) and crossmember (13). Discard
locknuts.

(8) With the aid of an assistant, remove four
locknuts (14) and screws (15) from top
gusset (18) and crossmember (13). Discard
locknuts.

(9) Remove locknut (19) and screw (20) from
spring hanger bracket (21). Discard locknut.

(10) Remove crossmember (13) from gussets
(18) and (12).
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3-22. ENGINE OIL PAN AND GASKET REPLACEMENT (CONT).

(11) Disconnect sensor connector (22) and
remove sensor (23) from oil pan (24).

(12) Remove hose 2630 (25) from elbow (26) in
oil pan (24).

il

(13) Remove two screws (27) in flywheel 4 ‘@ | ‘
housing (28). 6 g '

(14) Remove four screws (29) from rear end of
oil pan (24). e
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(15)

(16)

(17)
(18)

(19)

(20)
(21)

TM 9-2320-364-34-2

Remove four screws (30) from support RETRIA%EV EIS?:V(\)II;
bracket (31). CLARITY

With the aid of an assistant, remove 20
screws (32) from oil pan (24).

Position hydraulic jack under Axle No. 2.

Raise front of truck and position jack stands ' N AXLE NO. 2

under Axle No. 2. HYDRAULIC

. . . . JACK
With the aid of an assistant, remove oil

pan (24) and gasket (33) from engine
block (34). Discard gasket.

Remove drain hose (35) from adapter (36).

Remove plug (37), adapter (36)
and reducer (38) from oil pan (24).
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3-21. ENGINE OIL PAN AND GASKET REPLACEMENT (CONT).

(22) Remove plug (39), elbow (40) and
reducer (41) from oil pan (24).

TIRE SHOWN
7 REMOVED FOR

(23) Raise front axle and remove jackstands from
front axle and lower front of truck to ground.

[wame |

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 well-
ventilated area. If adhesive,
solvent, or sealing compound
gets on skin or clothing, wash
immediately with soap and
water.

b. Installation.

(1) Apply sealing compound to threads of
plug (39), reducer (41) and elbow (40).

(2) Install plug (39), reducer (41) and
elbow (40) in oil pan (24).

(3) Apply sealing compound to threads of
adapter (36), reducer (38) and plug (37).

(4) Install adapter (36), reducer (38) and
plug (37) in oil pan (24).

(5) Install drain hose (35) on adapter (36) in oil
pan (24).
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(6)

(7)
(8)

(9)

(10)

(11)

(12)

(13)

Apply grease to mating surface of oil
pan (24).

Position gasket (33) on oil pan (24).

Position jack under Axle No. 2 and raise

front of truck and position jackstands under

front axle.

With the aid of an assistant, position oil
pan (24) and gasket (33) on engine
block (34).

[wamme |

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 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
screws (30) and (32).

NOTE

« All screws must be installed
in original locations.

« Screw lengths are given to
ensure screws are installed
in proper location in oil pan.

Center and position two (1 in. [25 mm])
screws (32) on each side of oil pan (24).

Position four (1.135 in. [28.829 mm])
screws (30) in support bracket (31).

Position 18 (1 in. [25 mm]) screws (32) in
each side of oil pan (24).

TM 9-2320-364-34-2

TIRE SHOWN
REMOVED FOR
CLARITY

JACK
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3-22. ENGINE OIL PAN AND GASKET REPLACEMENT (CONT).

[wame |

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 well-ventilated area. If adhesive, solvent, or sealing compound gets on skin or clothing,
wash immediately with soap and water.

(14) Apply sealing compound to four screws (29).

(15) Position four screws (29) in rear of oil @_ '
pan (24). 4 ﬁ@.

(16) Apply sealing compound to two screws (27).

(17) Position two screws (27) in flywheel
housing (28).

NOTE

Oil pan screws are tightened
starting with center screw on
each side and working
alternately toward each end of
oil pan.

(18) Tighten screws (32), (30) and (27) in oil
pan (24) to 120 to 240 Ib-in (14 to 27 N-m).

(19) Apply sealing compound to threads of
elbow (26).

(20) Install elbow (26) in oil pan (24).
(21) Install hose 2630 (25) on elbow (26).

(22) Apply sealing compound to threads of
sensor (23).

(23) Install sensor (23) in oil pan (24) and
connect sensor connector (22).
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(24)

(25)

(26)

(27)

(28)

(29)

(30)

(31)

With the aid of an assistant, position
crossmember (13) between gussets (12)
and (18).

Install screw (20) and locknut (19) in spring
bracket hanger (21).

NOTE

To install locknuts in top gusset
and crossmember, position
extension rod through holes in
bottom gusset and crossmember.

With the aid of an assistant, install four
screws (15) and locknuts (14) in top
gusset (18) and crossmember (13).

With the aid of an assistant, install two
screws (17) and locknuts (16) in top gusset
(18) and crossmember (13).

Install four screws (15) and locknuts (14)
in bottom gusset (12) and crossmember
(13).

Install two screws (11) and locknuts (10) in
bottom gusset (12) and crossmember (13).

Position two spacers (9) on torque rod
screws (8) and push torque rod screws
through holes in crossmember (13).

Install spacer plate (7), two washers (6) and
locknuts (5) on torque rod screws (8).

TM 9-2320-364-34-2

LEFT SIDE SHOWN __

RIGHT SIDE SHOWN

|
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3-22. ENGINE OIL PAN AND GASKET REPLACEMENT (CONT).

| ) REMOVED FOR
WARNING CLARITY

Driveshafts can weigh up to 100
Ibs (45kg). Properly support
driveshafts when installing
screws. Before screws and .
brackets are installed, driveshafts ' AXLE NO. 2

can fall and may cause injury to HYDRAULIC
personnel. JACK
(32) Position front end of driveshaft (4) on Axle
No. 1 (3).

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

(34) Install two straps (2) and four screws (1) on
driveshaft (4) and Axle No. 1 (3). Tighten
screws to 55 to 60 Ib-ft (75 to 81 N-m).

(35) Raise front of truck with hydraulic jack and
remove jackstands from under Axle No. 2.

c. Follow-On Maintenance:
« Install brake relay, (TM 9-2320-364-20).
«  Fill engine block, (TM 9-2320-364-20).
«  Connect batteries, (TM 9-2320-364-20).
« Install front fender skirts, (TM 9-2320-364-20).
« Install left front noise panel, (TM 9-2320-364-20).
- Startengine, (TM 9-2320-364-10).
»  Shut OFF engine, (TM 9-2320-364-10).
«  Check for oil leaks, (TM 9-2320-364-10).

«  Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK
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3-23. ENGINE OIL BREATHER AND HOSES REPLACEMENT.

This task covers:

a. Removal b. Installation c. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Engine OFF, (TM 9-2320-364-10)
(Item 240, Wheels chocked, (TM 9-2320-364-10)
Wrench Set, Socket 3/8 in. Drive Blower removed, [(Para 4-4)

(Item 273,
Wrench, Torque (0-60 N'm)
(Item 276,

Materials/Parts
Sealing Compound (Item 53,[Appendix B)
Sealing Compound (Item 56,[Appendix B)
Gasket (2) (Item 93,
Locknut (Item 176,
Lockwasher (2) (Item 290,

a. Removal.

(1) Loosen four clamps (1) on two hoses (2) and (3).
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3-23. ENGINE OIL BREATHER AND HOSES REPLACEMENT (CONT).

(2) Remove two screws (4) and washers (5) from
breather elbow (6).

(3) Remove breather elbow (6) and gasket (7)
from left cylinder head (8). Discard gasket.

(4) Remove hose (2) and two clamps (1) from
breather tube (9).

(5) Remove locknut (10), screw (11) and
cushion clip (12) from bracket (13).
Discard locknut.

(6) Remove two screws (14) and
lockwashers (15) from breather tube (16).
Discard lockwashers.

(7) Remove breather tube (16) and gasket (17)
from right cylinder head (18). Discard
gasket.

(8) Remove hose (3) and two clamps (1) from
breather tube (16).
NOTE

Perform Steps (9) and (10) only if
breather tube is damaged.

(9) Measure and record height of breather
tube (9) extending from engine block (19).

(10) Remove breather tube (9) from engine
block (19).
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b.

Installation.

(1)

(2)

®3)

(4)
()

(6)

[wame |

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 well-
ventilated area. If adhesive,
solvent, or sealing compound
gets on skin or clothing, wash
immediately with soap and
water.

NOTE

Perform Steps (1) and (2) only if
breather tube was removed.

Apply sealing compound to breather
tube (9).

Install breather tube (9) in engine block (19)
to height noted during removal.

Position hose (3) and two clamps (1) on
breather tube (16).

Apply sealing compound to two screws (14).

Install cushion clip (12) on bracket (13) with
locknut (10) and screw (11).

Install gasket (17) and breather tube (16) in
right cylinder head (18) with two
lockwashers (15) and screws (14). Tighten
screws to 60 Ib-in (7 N'm).

TM 9-2320-364-34-2
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3-23. ENGINE OIL BREATHER AND HOSES REPLACEMENT (CONT).

(7) Position hose (2) and two clamps (1) on
breather tube (9).

[wamme |

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 well-
ventilated area. If adhesive,
solvent, or sealing compound
gets on skin or clothing, wash
immediately with soap and
water.

(8) Apply sealing compound to two screws (4).

(9) Install gasket (7) and breather elbow (6) on
left cylinder head (8) with two washers (5)
and screws (4). Tighten screws to 60 Ib-in
(7 N'm).

(10)  Position two hoses (2) and (3) and four
clamps (1) in original position as shown.
Tighten four clamps (1).

c. Follow-On Maintenance:

+ Install blower| (Para 4-4).
«  Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK
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3-24. ENGINE OIL FILLER TUBE REPLACEMENT.

This task covers:

a. Removal b. Installation c. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Engine OFF, (TM 9-2320-364-10)
(Item 240, Wheels chocked, (TM 9-2320-364-10)
Wrench, Combination, 1-7/16 in. Engine oil dipstick and dipstick tube
(Item 259, removed, [(Para 3-25)

Wrench, Combination, 1-1/2 in.
(Item 260,

Materials/Parts
Sealing Compound (Item 53,[Appendix B)
Locknut (2) (Item 201,
Locknut (Item 210,
Lockwasher (2) (Item 251,

a. Removal.

; a4
fi
W(/w.ﬁ, )
8

©

(1) Remove filler cap (1) from filler tube (2).

(2) Remove locknut (3), screw (4) and clamp (5) from bracket (6). Discard locknut.

(3) Remove locknut (7), screw (8), clamp (9) and bracket (10) from bracket (11). Discard locknut.
(4) Remove filler tube (2) and two clamps (5) and (9) from hose 2999 (12).

(5) Remove two clamps (5) and (9) from filler tube (2).
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3-24. ENGINE OIL FILLER TUBE REPLACEMENT (CONT).

(6) Remove locknut (13), screw (14) and clamp (15) from bracket (16). Discard locknut.
(7) Remove clamp (15) from filler hose 2999 (12).

(8) Remove filler hose 2999 (12) from elbow (17).

(9) Remove two screws (18), lockwashers (19), washers (20) and bracket (21) from engine block (22).
Discard lockwashers.

NOTE

Mark position of elbow prior to removal.

(10) Remove elbow (17) from engine block (22).

b. Installation.
‘ WARNING I

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 well-ventilated area. If adhesive, solvent, or sealing compound gets on skin or clothing,
wash immediately with soap and water.

(1) Apply sealing compound to threads of elbow (17).
NOTE

Install elbow in same position as noted during removal.
(2) Install elbow (17) in engine block (22).
(3) Install bracket (21) on engine block (22) with two washers (20), lockwashers (19) and screws (18).
(4) Position filler hose 2999 (12) on elbow (17).
(5) Position clamp (15) on filler hose 2999 (12).
(6) Install clamp (15) on bracket (16) with screw (14) and locknut (13).
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(7)

(8)

(9)

(10)

(11)

(12)

Position two clamps (5) and (9) on filler
tube (2).

Install filler tube (2) and two clamps (5)
and (9) on filler hose 2999 (12).

Install bracket (10) and clamp (9) on

bracket (11) with screw (8) and locknut (7).

Install clamp (5) on bracket (6) with
screw (4) and locknut (3).

Install filler cap (1) on filler tube (2).

Tighten filler hose 2999 (12) at elbow (17).

c. Follow-On Maintenance:

Install engine oil dipstick and dipstick tube,[(Para 3-25).

Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK

TM 9-2320-364-34-2
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3-25. ENGINE OIL DIPSTICK AND DIPSTICK TUBE REPLACEMENT.

This task covers:

a. Removal b. Installation c. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Engine OFF, (TM 9-2320-364-10)
(Item 240, Wheels chocked, (TM 9-2320-364-10)
Left side noise panel removed,
Materials/Parts (TM 9-2320-364-20)
Cable Ties (Item 8, Left front noise panel removed,
Sealing Compound (Item 53,[Appendix B) (TM 9-2320-364-20)

Copper Washer (Item 35,|Appendix E)

Locknut (Item 201,
Locknut (Item 210,

a. Removal.

(1)
(2)
()
(4)
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NOTE

Remove cable ties as required.

Remove engine oil dipstick (1) from filler neck (2).
Remove locknut (3), screw (4) and clamp (5) from bracket (6). Discard locknut.
Remove locknut (7), screw (8) and clamp (9) from bracket (10). Discard locknut.

Remove two clamps (5) and (9) from filler neck (2).
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Sl

(5) Remove filler neck (2) from adapter (11).

NOTE
Some engines do not have copper washers.
(6) Remove adapter (11) and copper washer (12) from engine block (13). Discard copper washer.

[wame |

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 well-ventilated area. If adhesive, solvent, or sealing compound gets on skin or clothing,
wash immediately with soap and water.

NOTE
Install cable ties as required.
(1) Apply sealing compound to threads of adapter (11).
(2) Install adapter (11) in engine block (13).

NOTE

Some engines did not have
copper washers. Copper washers
can be installed on all engines to
reduce oil seepage.

(3) Position filler neck (2) and copper washer
(12) in adapter (11).

(4) Position two clamps (5) and (9) on filler
neck (2).

(5) Install clamp (9) on bracket (10) with
screw (8) and locknut (7).

(6) Install clamp (5) on bracket (6) with
screw (4) and locknut (3).

(7) Tighten filler neck (2) in adapter (11).

(8) Install engine oil dipstick (1) in filler
neck (2).

b. Installation.
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ENGINE OIL DIPSTICK AND DIPSTICK TUBE REPLACEMENT. (CONT).

c. Follow-On Maintenance:

« Install left front noise panel, (TM 9-2320-364-20).
« Install left side noise panel, (TM 9-2320-364-20).
«  Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK
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3-26. ENGINE OIL PUMP REPAIR.

This task covers:

a. Removal c. Cleaning/Inspection e. Installation
b. Disassembly d. Assembly f. Follow-On Maintenance
INITIAL SETUP

Tools and Special Tools

Tool Kit, General Mechanic’s

(Item 240,

Indicator, Dial Set w/Magnetic Base
(Item 98, [Appendix F)

Pan, Drain 4 Gal (Item 144,
Wrench, Crowsfoot, 3/4 in., 3/8 in. Drive
(Item 268,

Wrench Set, Socket 3/8 in. Drive

(Item 273,

Wrench, Torque (0-60 N-m)

(Item 276,

Wrench, Torque (0 to 175 Ib-ft [0-237 N'm])
(Item 277,

Materials/Parts

Solvent, Drycleaning (Item 68,[Appendix B)
Tags, Identification (Item 72,
Gasket (Item 94,[Appendix E)

Gasket (2) (Item 95,

Locknut (2) (Item 178, [Appendix E)
Lockwasher (2) (Item 283,

Materials/Parts - Continued
Lockwasher (10) (Item 292,
Screw, Self-Locking (Item 554, [Appendix E)
Shim (2) (I1tem 632,
Shim (2) (Item 633,
Shim (2) (Item 634,
Strainer, Element (2) (Item 675,

Personnel Required
Two

Equipment Condition
Engine OFF, (TM 9-2320-364-10)
Wheels chocked, (TM 9-2320-364-10)
Oil pan removed,
Oil pressure regulator valve removed,

Para 3-27)
Oil pressure relief valve removed,
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3-26. ENGINE OIL PUMP REPAIR (CONT).

a. Removal.

(1) Position drain pan under oil pump (1).

(2) Remove two screws (2) and lockwashers (3) from oil tube brackets (4) on main bearing cap (5). Discard
lockwashers.

(3) With the aid of an assistant, remove four nuts (6) and lockwashers (7) from main bearing cap studs (8)
and support oil pump (1). Discard lockwashers.

NOTE

A small amount of oil will be in the oil pump when removed.

(4) With the aid of an assistant, remove oil pump (1) from main bearing cap studs (8).

NOTE

Shims are mounted between the oil pump mounting feet and main bearing cap. Tag and
mark shims after removal.

(5) Remove shims (9) from oil pump (1).
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b. Disassembly.

(1) Remove two locknuts (1), four washers (2),
two screws (3) and bracket extensions (4)
from brackets (5). Discard locknuts.

(2) Remove two screws (6), lockwashers (7) and
brackets (5) from tube assembly (8). Discard
lockwashers.

(3) Remove two self-locking screws (9),
washers (10) and strainer (11) from tube
assembly (8). Discard self-locking screws
and strainer.

NOTE

Place drain pan under oil baffle
to catch excess oil.

(4) Remove two screws (12), lockwashers (13),
tube assembly (8), two gaskets (14) and oil
baffle (15) from oil pump (16). Discard
lockwashers and gaskets.

(5) Remove two self-locking screws (17),
washers (18) and strainer (19) from oil
pump (16). Discard self-locking screws and
strainer.

(6) Remove two screws (20), lockwashers (21),
strainer adapter (22) and gasket (23) from
oil pump (16). Discard lockwashers and
gasket.

3-153



TM 9-2320-364-34-2

3-26. ENGINE OIL PUMP REPAIR (CONT).

c. Cleaning/Inspection.

(1)
(2)
®3)
(4)

d. Assembly.

(1)

(2)
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« Drycleaning Solvent (P-D-680) is TOXIC and flammable. Wear protective goggles, face
shield, and gloves; use only in a well-ventilated area; avoid contact with skin, eyes, and
clothes, and do not breathe vapors. Keep away from heat or flame. Never smoke when
using solvent. The flashpoint for Type Il Drycleaning Solvent is 140 degrees F (60 degrees
C) and Type Il Drycleaning Solvent is 200 degrees F (93 degrees C). Failure to do so may
result in injury or death to personnel.

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

Clean all parts with drycleaning solvent and allow to air dry.
Inspect oil pump for cracks or other damage.
Inspect drive gear for worn or broken gear teeth.

Replace all damaged parts.

Install gasket (23) and strainer adapter (22)
on oil pump (16) with two lockwashers (21)
and screws (20).

Install strainer (19) on strainer adapter (22)

with two washers (18) and self-locking
screws (17).




(3) Install two gaskets (14), baffle (15) and tube
assembly (8) on oil pump (16) with two
lockwashers (13) and screws (12).

(4) Install strainer (11) on tube assembly (8)
with two washers (10) and self-locking

screws (9).

(5) Install two brackets (5) on tube assembly (8)
with two lockwashers (7) and screws (6).

NOTE

Adjustment of brackets will be
done in e. Installation.

(6) Install two bracket extensions (4) on
brackets (5) with two screws (3), four
washers (2) and two locknuts (1).

TM 9-2320-364-34-2
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3-26. ENGINE OIL PUMP REPAIR (CONT).

e. Installation.

DIAL INDICATOR

®

(1) With the aid of an assistant, position oil pump (1) on main bearing cap studs (8).

(2) With the aid of an assistant, hold oil pump (1) and install four lockwashers (7) and nuts (6) on oil
pump (1) and main bearing cap studs (8).

(3) Tighten four nuts (6) to 27 Ib-ft (37 N-m).
NOTE
Backlash should be 0.006 to 0.012 in. (0.152-0.0305 mm).
(4) Using a dial indicator, measure backlash between crankshaft gear (10) and oil pump drive gear (11).
(5) Remove four nuts (6) and lockwashers (7) from main bearing cap studs (8). Discard lockwashers.
(6) Remove oil pump (1) from main bearing cap studs (8).
NOTE

« Each 0.005 in. shim (0.127 mm) changes gear backlash 0.0035 in. (0.0889 mm).
« Add same thickness of shims on front and rear of oil pump.

(7) Install shims (9) as necessary between oil pump (1) and main bearing cap studs (8).

(8) Repeat Steps (1) through (3).
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NOTE

Perform Steps (9), (11), (13) and
(14) if oil tube brackets do not
align with screw holes.

(9) Loosen four nuts (12) and (13) on oil tube
brackets (4).

(10) Install two lockwashers (3) and screws (2) in
oil tube brackets (4) and main bearing

cap (5).

(11) Adjust oil tube brackets (4) to seat firmly
against main bearing cap (5).

(12) Tighten two screws (2) on oil tube
brackets (4) to 26 to 29 Ib-ft (35 to 39 N'm).

(13) Tighten two nuts (12) on oil tube
brackets (4) to 26 to 29 Ib-ft (35 to 39 N'm).

(14) Tighten two nuts (13) on oil tube

brackets (4) to 120 to 156 Ib-in (14 to 18 N-m).

f. Follow-On Maintenance:

« Install oil pressure relief valve | (Para 3-28).

« Install oil pressure regulator valve,[(Para 3-27).

« Install oil pan)(Para 3-22).

«  Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK

TM 9-2320-364-34-2
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3-27. ENGINE OIL PRESSURE REGULATOR VALVE REPLACEMENT.

This task covers:

a. Removal b. Installation c. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Engine OFF, (TM 9-2320-364-10)
(Item 240, Wheels chocked, (TM 9-2320-364-10)
Pan, Drain 4 Gal (Item 144, Oil pan removed, [(Para 3-22)

Wrench, Torque (0 to 175 Ib-ft [0-237 N'm])
(Item 277,

Materials/Parts
Gasket (Item 81,[Appendix E)
Lockwasher (2) (Item 292,

(1) Position drain pan under oil pressure regulator valve (1).

(2) Remove two screws (2) and lockwashers (3) from oil pressure regulator valve (1) on engine block (4).
Discard lockwashers.

NOTE
A small amount of oil will be in the oil pressure regulator valve when removed.

(3) Remove oil pressure regulator valve (1) and gasket (5) from engine block (4). Discard gasket.
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b. Installation.

(1) Position gasket (5) and oil pressure regulator valve (1) on engine block (4).

(2) Install two lockwashers (3) and screws (2) in oil pressure regulator valve (1), gasket (5) and engine
block (4). Tighten screws (2) to 30 to 35 Ib-ft (41 to 47 N'm).

c. Follow-On Maintenance:
« Install oil pan, (Para 3-22).

«  Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK
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3-28. ENGINE OIL PRESSURE RELIEF VALVE REPLACEMENT.

This task covers:

a. Removal b. Installation c. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Materials/Parts - Continued
Tool Kit, General Mechanic’s Gasket (Item 81, [Appendix E)
(Item 240, Gasket (Item 90, [Appendix E)
Pan, Drain 4 Gal (Item 144, Lockwasher (4) (Item 292,
Wrench, Torque (0 to 175 Ib-ft [0-237 N'm])
(Item 277, Equipment Condition
Engine OFF, (TM 9-2320-364-10)
Materials/Parts Wheels chocked, (TM 9-2320-364-10)
Grease (Item 22, Oil pan removed, [(Para 3-22)

(1)
(2)

©)

(4)
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Position drain pan under oil pressure relief valve (1).

Remove two screws (2) and lockwashers (3) from oil pressure relief valve (1) on oil pump (4). Discard
lockwashers.

Remove two screws (5) and lockwashers (3) from oil pressure relief valve (1) on engine block (6).
Discard lockwashers.

NOTE
A small amount of oil will be in the oil pump when the oil pressure relief valve is removed.

Remove oil pressure relief valve (1) and gaskets (7) and (8) from oil pump (4) and engine block (6).
Discard gaskets.
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b. Installation.

(1) Apply grease to mating surface of oil pump (4) and engine block (6).

(2) Position gasket (8) on engine block (6) and gasket (7) on oil pump (4).

(3) Position oil pressure relief valve (1) on oil pump (4) and engine block (6).

(4) Position two lockwashers (3) and screws (5) in oil pressure relief valve (1) and engine block (6).
(5) Position two lockwashers (3) and screws (2) in oil pressure relief valve (1) and oil pump (4).

(6) Tighten four screws (2) in oil pressure relief valve (1) to 23 to 26 Ib-ft (31 to 35 N-m).

c. Follow-On Maintenance:

« Install oil pan)(Para 3-22).
«  Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK
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3-29. ENGINE OIL COOLER ASSEMBLY REPLACEMENT.

This task covers:

a. Removal b. Installation

c¢. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240,
Pan, Drain 4 Gal (Item 144,
Wrench Set, Socket 3/8 in. Drive
(Item 273,
Wrench, Torque (0-60 N-m)
(Item 276,
Wrench, Torque (0 to 175 Ib-ft [0-237 N-m])
(Item 277,

Materials/Parts
Grease (Item 21, [Appendix B)
Sealing Compound (Item 53,[Appendix B)
Sealing Compound (Item 56,[Appendix B)
Tags, Identification (Item 72,
Clamp (Item 28, [Appendix E)
Clamp (Item 30, [Appendix E)
Gasket (Item 65,
Gasket (Item 72,

Materials/Parts - Continued
Gasket (Item 120,
Lockwasher (12) (Item 291,[Appendix E)

Seal (Item 567,

Personnel Required
Two

Equipment Condition
Engine OFF, (TM 9-2320-364-10)
Wheels chocked, (TM 9-2320-364-10)
Spare tire removed, (TM 9-2320-364-10)
Cab engine access panel removed,
(TM 9-2320-364-20)

Exhaust tubes removed, (TM 9-2320-364-20)

Right side noise panel removed,
(TM 9-2320-364-20)

Right front fender skirt removed,
(TM 9-2320-364-20)

Cooling system drained, (TM 9-2320-364-20)

a. Removal.

DOOR
SHOWN
REMOVED
FOR CLARITY =

(1) Loosen two clamps (1) and remove water hose (2) from hump hose (3).

(2) Remove hump hose (3) and two clamps (1) from water pump (4).
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®3)

(4)

()

(6)

TM 9-2320-364-34-2

Remove two nuts (5) from clamp (6). | \\\‘%
Discard nuts. @

Remove and discard clamp (6) from
bracket (7).

Loosen clamp (8) on hump hose (9) and
remove water hose (3) from hump hose.

Position water hose (3) to access oil cooler.

(7)
(8)
(9)

Position drain pan under oil cooler (10).
Remove four screws (11) from water inlet housing (12).

Loosen locknut (13) and remove clamp (14) from water outlet (15) and oil cooler (10). Discard clamp.
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3-29. ENGINE OIL COOLER ASSEMBLY REPLACEMENT (CONT).

{ CAUTION ¢
faaaaann

There are 12 screws in oil cooler.
Ensure only 11 screws are
removed in Step (10) or oil
cooler will fall and damage to
equipment may occur.

(10)  With the aid of an assistant, remove 11
screws (16) and lockwashers (17) from oil
cooler (10). Discard lockwashers.

{ CAUTION ¢
faaaaann

» Inlet and outlet openings in
oil cooler are marked “IN”
and “OUT”. Ensure oil
cooler is reinstalled in its
original position to prevent
oil flow from being reversed.
If openings are unidentified,
tag and mark them.

« Oil cooler weighs 50 Ibs (23
kg). Ensure oil cooler is
properly supported upon
removal. Oil cooler
contains oil cooler core and
gaskets which may fall out
and cause damage to parts if
not supported.

(11) With the aid of an assistant, remove
screw (16), lockwasher (17), oil cooler (10)
and gasket (18) from engine (19). Discard
gasket and lockwasher.

(12) Remove and discard seal (20) from water
outlet (15).

(13) Remove and discard gasket (21) from oil
cooler (10).

(14) Remove oil cooler core (22) and gasket (23)
from oil cooler (10). Discard gasket.

(15) Remove drain cock (24) from oil cooler (10).
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b. Installation.

[wame |

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 well-
ventilated area. If adhesive,
solvent, or sealing compound
gets on skin or clothing, wash
immediately with soap and
water.

(1) Apply sealing compound to drain cock (24).
(2) Install drain cock (24) in oil cooler (10).

(3) Install gasket (23) and oil cooler core (22) in
oil cooler (10).

NOTE

Two screws are installed in oil
cooler in Step (4) for ease of
alignment during installation of
oil cooler.

(4) Position two lockwashers (17) and
screws (16) in oil cooler (10).

(5) Apply light coat of grease on gasket (21).
(6) Install gasket (21) on oil cooler (10).

(7)  Apply grease to gasket (18).

(8) Position gasket (18) on oil cooler (10).
(9) Install seal (20) on water outlet (15).

(10)  Position clamp (14) over seal (20).
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3-29. ENGINE OIL COOLER ASSEMBLY REPLACEMENT (CONT).

{ CAUTION ¢
faaaaann

« Inlet and outlet openings in oil cooler are marked “IN” and “OUT”. Ensure oil cooler is
installed as noted during removal to prevent oil flow from being reversed.

« Oil cooler weighs 50 Ibs (23 kg). Ensure oil cooler is properly supported upon installation.
Oil cooler contains oil cooler core and gaskets which may fall out and cause damage to
parts if not supported.

(11) With the aid of an assistant, position oil
cooler (10) on engine (19) and install ten
lockwashers (17) and screws (16) in oil
cooler (10).

(12) Tighten 12 screws (16) in oil cooler (10) to
10 to 13 Ib-ft (14 to 18 N'm).

(13) Position seal (20) over water outlet (15) and
oil cooler (10).

(14) Tighten locknut (13) on clamp (14).

(15) Loosen lower hose clamp (25) so water inlet
housing (12) can be installed.

=

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 well-
ventilated area. If adhesive,
solvent, or sealing compound
gets on skin or clothing, wash
immediately with soap and water.

(16) Apply sealing compound to four screws (11).

(17) Install four screws (11) in water inlet
housing (12). Tighten screws to 23 to 26 Ib-
ft (31 to 35 N'm).

(18) Tighten lower hose clamp (25) to 40 Ib-in
(5 N'm).
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(19)

(20)

(21)

(22)

(23)

(24)

Position water hose (3) in hump hose (9).

Install hump hose (3) and two clamps (1) on
water pump (4).

Position water hose (2) in hump hose (3) on
water pump (4). Tighten two clamps to 100
Ib-in (11 N'm).

Tighten two clamps (1) to 100 Ib-in
(11 N'm).

Install clamp (6) on bracket (7) with two
nuts (5).

Tighten clamp (8) on hump hose (9) to 100
Ib-in (11 N'm).

TM 9-2320-364-34-2
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3-29. ENGINE OIL COOLER ASSEMBLY REPLACEMENT (CONT).

c. Follow-On Maintenance:
« Install right front fender skirt, (TM 9-2320-364-20).
« Install right side noise panel, (TM 9-2320-364-20).
« Install exhaust tubes, (TM 9-2320-364-20).
« Install cab engine access panel, (TM 9-2320-364-20).
«  Install spare tire, (TM 9-2320-364-10).
«  Fill cooling system, (TM 9-2320-364-20).
»  Check for leaks, (TM 9-2320-364-10).

«  Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK

3-168



TM 9-2320-364-34-2

3-30. ENGINE OIL COOLER ADAPTER REPLACEMENT.

This task covers:

a. Removal b. Installation c. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Materials/Parts - Continued
Tool Kit, General Mechanic’s Gasket (Item 112, [Appendix E)
(Item 240, Gasket (Item 114,[Appendix E)
Bit Set, Screwdriver (Item 17, [Appendix F) Lockwasher (2) (Item 292,
Goggles, Industrial (Item 83, Lockwasher (8) (Item 293,
Wrench, Torque (0 to 175 Ib-ft [0-237 N-m]) Spring (Item 666,
(Item 277, Washer, Flat (Item 694,
Materials/Parts Equipment Condition
Grease (Item 21, Engine OFF, (TM 9-2320-364-10)
Sealing Compound (Item 53,[Appendix B) Wheels chocked, (TM 9-2320-364-10)
Sealing Compound (Item 56,[Appendix B) Qil filter removed, (TM 9-2320-364-20)
Gasket (2) (Item 83, il cooler removed, [(Para 3-29)

a. Removal.

DOOR
SHOWN
REMOVED
FOR CLARITY

(1) Remove upper hose clamp (1) from oil cooler outlet elbow (2).
(2) Remove hose clamp (3) and hose (4) from angle valve (5).

(3) Remove oil cooler outlet elbow (2) from water pump (6).

(4) Remove angle valve (5) from adapter (7).

(5) Remove adapter (7) from oil cooler outlet elbow (2).
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3-30. ENGINE OIL COOLER ADAPTER REPLACEMENT (CONT).

e

) e /

s

Hfz
©),

(6) Remove two screws (8), lockwashers (9), four screws (10) oil filter head (11), cushion clip (12) and
gasket (13) from oil cooler adapter cover (14). Discard lockwashers and gasket.

(7) Remove eight screws (15), lockwashers (16),
oil cooler adapter cover (14) and gasket (17)

from engine (18). Discard lockwashers and
gasket.
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(8) Remove three screws (19) and washers (20)
from oil cooler adapter plate (21).

{ CAUTION ¢
faaaaann

Use extreme caution when
removing oil cooler adapter
plate from engine. Ensure oil
cooler adapter plate is fully
supported upon removal of three
screws or component may fall
and damage to parts may occur.

(9) Remove three screws (22), oil cooler adapter
plate (21), two gaskets (23) and spacers (24)
and (25) from engine (18). Discard gaskets.

[amme |

Use extreme care when
removing spring from oil cooler
adapter plate. Spring is under
tension and can act as a
projectile when released.
Ensure all personnel wear
proper eye protection to prevent
possible injury to personnel.

(10) Remove plug (26), washer (27), spring (28)
and valve (29) from oil cooler adapter
plate (21). Discard spring and washer.

b. Installation.

(1) Install valve (29), spring (28), washer (27)
and plug (26) in oil cooler adapter
plate (21). Tighten 25 to 30 Ib-ft
(34 to 41 N'm).
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3-30. ENGINE OIL COOLER ADAPTER REPLACEMENT (CONT).

(2) Apply grease to two gaskets (23).

[amme |

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 well-
ventilated area. If adhesive,
solvent, or sealing compound
gets on skin or clothing, wash
immediately with soap and
water.

(3) Apply sealing compound to threads of three
screws (22).

(4) Install spacers (24) and (25), gaskets (23)
and oil cooler adapter plate (21) on
engine (18) with three screws (22). Tighten
screws to 30 to 35 Ib-ft (41 to 47 N-m).

(5) Apply sealing compound to three
screws (19).

(6) Install three washers (20) and screws (19) in
oil cooler adapter plate (21). Tighten screws
to 30 to 35 Ib-ft (41 to 47 N'-m).

(7) Position gasket (17) and oil cooler adapter
cover (14) on engine (18) with eight
lockwashers (16) and screws (15).
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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 well-ventilated area. If adhesive, solvent, or sealing compound gets on skin or clothing,
wash immediately with soap and water.

(8) Apply sealing compound to four screws (10).
(9) Install gasket (13), cushion clip (12) and oil filter head (11) on oil cooler adapter cover (14) with two
lockwashers (9), screws (8) and four screws (10). Tighten screws to 30 to 35 Ib-ft (41 to 47 N-m).

(10) Tighten eight screws (15) on oil cooler

adapter cover (14) to 12 to 16 Ib-ft
(16 to 22 N'm).
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3-30. ENGINE OIL COOLER ADAPTER REPLACEMENT (CONT).

[wame |

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 well-
ventilated area. If adhesive,
solvent, or sealing compound
gets on skin or clothing, wash
immediately with soap and
water.

(11) Apply sealing compound to threads of
adapter (7) and angle valve (5).

(12) Install adapter (7) in oil cooler elbow (2).
(13) Install angle valve (5) in adapter (7).

(14) Position upper hose clamp (1) on oil cooler
elbow (2).

(15) Position oil cooler elbow (2) on water
pump (6).

(16) Install hose (4) and hose clamp (3) on angle
valve (5).

(17) Tighten upper hose clamp (1) on oil cooler
elbow (2).

c. Follow-On Maintenance:
. Install oil cooler/ (Para 3-29).
« Install oil filter, (TM 9-2320-364-20).

«  Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK
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3-31. EXHAUST MANIFOLD REPLACEMENT.
This task covers:
a. Removal b. Installation c. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Engine cold, (TM 9-2320-364-10)
(Item 240, Wheels chocked, (TM 9-2320-364-10)
Wrench, Torque (0 to 175 Ib-ft [0-237 N'm]) Spare tire removed, (for right exhaust manifold
(Item 277, only) (TM 9-2320-364-10)
Right side noise panel removed, (for right
Materials/Parts exhaust manifold only) (TM 9-2320-364-20)
Gasket (2) (Item 87, Left side noise panel removed, (for left exhaust
Locknut (2) (Item 176, manifold only) (TM 9-2320-364-20)
Locknut (10) (Item 191, Left front noise panel removed, (for left exhaust
manifold only) (TM 9-2320-364-20)

NOTE
«  Perform Step (1) for right exhaust manifold only.

« Leftand right side manifolds are removed the same way. Right side shown.

(1) Remove two locknuts (1) on clamp (2) and remove turbo outlet tube (3) from turbo outlet tube (4).
Discard locknuts.
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3-31. EXHAUST MANIFOLD REPLACEMENT (CONT).

ENGINE

(2) Open engine cover and loosen two clamps (5) and remove turbo intake tube (6) from turbocharger (7) and

exhaust manifold (8).

(3) Loosen five locknuts (9) on exhaust
manifold (8).

(4) Remove exhaust manifold (8) from cylinder
head (10).

NOTE

Center locknut on the left side
has a bracket.

(5) Remove five locknuts (9) three washers (11)
and two crabs (12) from cylinder head (10).
Discard locknuts.

(6) Remove and discard two gaskets (13) from
cylinder head (10).
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b. Installation.

1)

)

@)

(4)

()

NOTE

Left and right manifolds are
installed the same way. Right
side shown.

Install two gaskets (13) on cylinder
head (10).

Position three washers (11) and locknuts (9)
on cylinder head (10).

Position exhaust manifold (8) on cylinder
head (10) with two crabs (12) and
locknuts (9).

Install two clamps (5) and turbo intake
tube (6) on turbocharger (7) and exhaust
manifold (8).

Tighten locknuts (9) on exhaust manifold (8)

to 30 to 35 Ib-ft (41 to 47 N'-m).

TM 9-2320-364-34-2

3-177



TM 9-2320-364-34-2

3-31. EXHAUST MANIFOLD REPLACEMENT (CONT).

NOTE

Perform Step (6) for right
exhaust manifold only.

(6) Install turbo outlet tube (3) on turbo outlet
tube (4) with clamp (2). Tighten two
locknuts (1) on clamp.

c. Follow-On Maintenance:

« Install left front noise panel (left exhaust manifold only), (TM 9-2320-364-20).

« Install left side noise panel (left exhaust manifold only), (TM 9-2320-364-20).

< Install right side noise panel (right exhaust manifold only), (TM 9-2320-364-20).
« Install spare tire, (TM 9-2320-364-10).

«  Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK
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3-32. ENGINE BRAKE RETARDER REPLACEMENT.

This task covers:

a. Removal b. Installation c. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Engine OFF, (TM 9-2320-364-10)
(Item 240, Wheels chocked, (TM 9-2320-364-10)
Wrench, Torque (0 to 175 Ib-ft [0-237 N'm]) Rocker covers removed, (TM 9-2320-364-20)

(Item 277, [Appendix F)

Materials/Parts
Qil, Lubricating (Item 38,[Appendix B)
Tags, Identification (Item 72,
Packing, Preformed (4) (Item 563,
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3-32. ENGINE BRAKE RETARDER REPLACEMENT (CONT).

a. Removal.

REAR BRAKES OF RIGHT BANK ‘ FRONT BRAKES OF RIGHT BANK

(1)
(2)

©)
(4)
()
(6)
(7)

3-180

NOTE

There are two supply brakes and two drones on each cylinder bank. Supply brakes are
two center brakes in cylinder head. Drones are two end brakes in cylinder head. All
supply brakes and drones are removed the same way. Right cylinder bank shown.

« Tag and mark wires prior to removal.
« If supply brake is being removed, perform Step (1). If not, go to Step (2).

Remove wire connector (1) from supply brake (2).

Loosen nut (3) between supply brake (2) and drone (4).

NOTE

Perform Step (3) for forward brakes of left bank and rear brakes of right bank. Perform
Step (4) for forward brakes of right bank and rear brakes of left bank.

Thread connector (5) into drone (4) to clear preformed packing (6).

Thread connector (5) into supply brake (2) to clear preformed packing (6).
Remove two screws (7) from drone (4) and remove drone from cylinder head (8).
Remove and discard preformed packing (6) from drone (4).

Repeat Steps (1) through (6) for removal of other supply brakes or drones.



b.

Installation.

TM 9-2320-364-34-2

REAR BRAKES OF RIGHT BANK 0 FRONT BRAKES OF RIGHT BANK

(1)
(2)
@)

(4)

()
(6)

(7)
(8)
(9)

NOTE

There are two supply brakes and two drones on each cylinder bank. Supply brakes are two
center brakes in cylinder head. Drones are two end brakes in cylinder head. All supply brakes
and drones are removed the same way. Right cylinder bank shown.

Apply lubricating oil to preformed packing (6).

Install preformed packing (6) in drone (4).

Position master piston fork assembly (9) of drone (4) over injector rocker clevis (10) and install two
screws (7) in cylinder head (8). Tighten two screws to 90 Ib-ft (122 N-m).

Move master piston fork assembly (9) up and down several times to ensure it rides freely on injector rocker
clevis (10).

Repeat Steps (1) through (4) for other supply brakes or drones.

Unscrew connector (5) from applicable brake until connector covers preformed packing (6) and makes
contact with adjacent housing.

Back off connector (5) 1/3 turn and hold while tightening nut (3) against drone (4).
Repeat Steps (1) through (7) for remaining brake sets.

Install wire connector (1) at supply brake (2).
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3-32. ENGINE BRAKE RETARDER REPLACEMENT (CONT).

c. Follow-On Maintenance:
e Tune-up enginel (Para 3-2).
« Install rocker covers, (TM 9-2320-364-20).

«  Remove wheel chocks, (TM 9-2320-364-10).

END OF TASK
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3-33. SHIPPING CONTAINER, ENGINE ASSEMBLY REPLACEMENT.

This task covers:

a. Upper Container Removal ¢. Engine Assembly Installation  e. Follow On Maintenance

b. Engine Assembly Removal Into Container
From Container d. Upper Container Installation

INITIAL SETUP

Tools and Special Tools Materials/Parts - Continued
Tool Kit, General Mechanic’s Locknut (12) (Item 199,
(Item 240, Locknut (2) (Item 200,
Jackstand (4) (Item 132, Locknut (Item 210,
Wrench, Torque (0-175 Ib-ft [0-237 N'm]) Lockwasher (4) (Item 286,
(Item 277, Lockwasher (12) (Item 288,
Lifting Device, Minimum Capacity 2600 Ibs .
(1180 kg) Personnel Required

Two

Materials/Parts
Cable Ties (Item 9, Equipment Condition
Primer “T” (Item 46, Transmission and air compressor removed from
Sealing Compound (Item 53,[Appendix B) engine,

Sealing Compound (Item 56,[Appendix B)
Gasket (Item 55,

a. Upper Container Removal.

(1)
(2)

©)
(4)
()
(6)

LIFTING
DEVICE

[wame |

Release air pressure prior to
opening container or injury to
personnel could result.

Release air pressure at breather valve (1) by
pressing air release button (2).

Remove 26 nuts (3) and screws (4) from
upper and lower container (5) and (6).

[wame |

Upper container weighs 480 Ibs (218 kg). Attach lifting device prior to removal to prevent
injury to personnel.

With the aid of an assistant, attach lifting device to upper container (5).
Remove upper container (5) from lower container (6).

Remove and discard gasket (7) from lower container (6).

Remove lifting device from upper container (5).
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3-33. SHIPPING CONTAINER, ENGINE ASSEMBLY
REPLACEMENT (CONT).

b. Engine Assembly Removal From Container.

[wamme |

Air compressor weighs 115 Ibs
(52 kg). Attach suitable lifting
device prior to removal to
prevent injury to personnel.

LIFTING
DEVICE

(1) Attach lifting device to air compressor (1).

(2) Remove four locknuts (2), washers (3)
screws (4) and air compressor (1) from inner
frame (5). Discard locknuts.

(3) Remove lifting device from air compressor (1).

W\ reeearey,
e

(4) Loosen 12 screws (6) from two engine
brackets (7).

(5) Remove eight locknuts (2), washers (3) and
screws (4) from two engine brackets (7) and
inner frame (5). Discard locknuts.

(6) Remove two locknuts (8) washers (9) and
screws (10) from engine mounts (11) and
inner frame (5). Discard locknuts.
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(7)

(8)

(9)

(10)
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Engine assembly weighs 2,600
Ibs (1,180 kg). Attach suitable
lifting device prior to removal to
prevent injury to personnel.

With the aid of an assistant, attach lifting
device to engine assembly (12).

Remove engine assembly (12) from lower
container (13) and support on jackstands.

Remove twelve screws (14) lockwashers
(15) and two engine mounting brackets (7)
from engine assembly (12). Discard
lockwashers.

Remove lifting device from engine
assembly (12).

LIFTING
DEVICE

JACKSTANDS

TM 9-2320-364-34-2
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3-33. SHIPPING CONTAINER, ENGINE ASSEMBLY
REPLACEMENT (CONT).

NOTE
Remove cable ties as required.

(11) Remove screw (16) and screw (17) from
engine bracket (18).

=

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
well-ventilated area. If adhesive,
solvent, or sealing compound
gets on skin or clothing, wash
immediately with soap and water.

(12) Apply primer and sealing compound to the
threads of screw (16).

NOTE

Dipstick tube brackets and
dipstick tubes are cable tied to
engine for shipping.

(13) Install bracket (19) on engine bracket (18)
with screw (16). Tighten screw to 23 to 26
Ib-ft (31-35 N'm).

(14)  Apply primer and sealing compound to the
threads of screw (17).

(15) Install hose (20) on bracket (19) and engine
bracket (18) with cushion clip (21) and
screw (17). Tighten screw 41 to 47 Ib-ft
(56-64 N'm).

(16) Install bracket (22), dipstick tube (23) and
cushion clip (24) on bracket (25) with
screw (26) and locknut (27).
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(17)

(18)

(19)

(20)

NOTE

Retain plug removed in Step (15)
for installation on old engine.

Remove plug (28) from oil pan (29).

NOTE

« Note location of oil drain
hose prior to removal from
container.

« QOil drain hose is cable tied
to lower container for

shipping.

Remove oil drain hose (30) from lower
container (13).

=

Adhesives, solvents and sealing
compounds can burn easily, can
give off harmful vapors, and is
harmful to skin and clothing. To
avoid injury or death, keep away
from open fire and use in 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 oil
drain hose (30).

Install oil drain hose (30) to oil pan (29).

TM 9-2320-364-34-2

JACKSTANDS
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3-33. SHIPPING CONTAINER, ENGINE ASSEMBLY
REPLACEMENT (CONT).

(21) Remove screw (31) and flat washer (32) from
cover (33).

NOTE

Retain cover removed in Step (22)
for installation on old engine.

(22) Remove four screws (34) lockwashers (35)
and cover (33) from engine assembly (12).
Discard lockwashers.

c. Engine Assembly Installation Into Container.

NOTE

Use cover removed ir Para 3-32p,
Step (20) for installation on old
engine.

(1) Install cover (33) on engine assembly (12)
with four screws (34) and lockwashers (35).

(2) Install screw (31) and flat washer (32) on
cover (33).

NOTE

« Install oil drain hose to
lower engine container.

« Install cable ties as required.
(3) Remove oil drain hose (30) from oil
pan (29).
NOTE

Use plug removed i Para 3-33b,
Step (17) for installation on old
engine.

JACKSTANDS

(4) Install plug (28) to engine oil pan (29).
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(6)

(7)

(8)

(9)

(10)

(11)

Remove locknut (27), screw (26),
bracket (22), dipstick tube (23) and cushion

clip (24) from bracket (25). Discard locknut.

NOTE

Dipstick tube brackets and dipstick
tubes are cable tied to engine for
shipping. Install cable ties as
required.

Install screw (26) and locknut (27) on
bracket (25).

Remove screw (17), cushion clip (21) and
hose (20) from engine bracket (18).

Remove screw (16) and bracket (19) from
engine bracket (18).

Install screw (16) on engine bracket (19).
Tighten screw to 23 to 26 Ib-ft (31 to 35
N‘m).

Install screw (17) on engine bracket (18).
Tighten screw to 41 to 47 Ib-ft (56 to 64
N‘m).

Install engine mounting brackets (7) on
engine assembly (12) with twelve
lockwashers (15) and screws (14). Tighten
screws to 112 to 120 Ib-ft (152 to 163 N-m).

TM 9-2320-364-34-2
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3-33. SHIPPING CONTAINER, ENGINE ASSEMBLY
REPLACEMENT (CONT).

[wame |

Engine assembly weighs 2600 Ibs
(1180 kg). Attach suitable lifting
device prior to installation to
prevent injury to personnel.

LIFTING [ﬂ
DEVICE Q
(12) With the aid of an assistant, attach a lifting

device to engine assembly (12).

(13) Install engine assembly (12) to lower
container (13).

(14) Install mounting brackets (7) on inner
frame (5) with eight screws (4), washers (3)
and locknuts (2). Tighten locknuts to 58 to
66 Ib-ft (79 to 89 N-m). Tighten 12 screws (6)
on mounting bracket (7) to 58 to 66 Ib-ft
(79 to 89 N'm).

(15) Install two engine mounts (11) to inner
frame (5) with two screws (10), washers (9)
and locknuts (8). Tighten locknuts to 122 to
130 Ib-ft (165 to 176 N'm).

(16) Remove lifting device from engine assembly (12).

=

Air compressor weighs 115 Ibs
(52 kg). Attach suitable lifting
device prior to installation to
prevent injury to personnel.

(17) Attach a lifting device to air compressor (1).

(18) Install air compressor to inner frame (5)
with four screws (4), washers (3) and
locknuts (2). Tighten locknuts to 58 to 66
Ib-ft (79 to 89 N-m).

(19) Remove lifting device from air compressor (1).
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d. Upper Container Installation.

(1) Position gasket (7) on lower container (6).

WARNING LIFTING
DEVICE

Upper container weighs 480 Ibs
(218 kg). Attach lifting device

prior to removal to prevent
injury to personnel.

(2) With the aid of an assistant, attach lifting
device to upper container (5).

NOTE

Insure gasket is seated in place
on lower container.

(3) With the aid of an assistant, install upper
container (5) on lower container (6) with 22
screws (4) and nuts (3). Tighten nuts to 52
to 60 Ib-ft (70 to 81 N'm).

(4) Remove lifting device from upper container (5).

e. Follow-On Maintenance:

« Install transmission and air compressor on engine [(Para 3-5).

END OF TASK
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CHAPTER 4
FUEL SYSTEM MAINTENANCE

Para Contents

4-1 Direct Support Fuel System Maintenance Introduction ..................................................
FUBL INJECTOr REPAIT ...
Air Inlet Housing Replacement ... ...
Blower Assembly Replacement ... .
Blower Oil Supply Tube Assembly REPair ...
4-6 Blower Drive Assembly Replacement ... ..
[4-7] Blower By-Pass Valve Replacement ...
Turbocharger Replacement ...
4-9 Fuel/Water Separator Repair ...
4-10]  Fuel Pump Replacement ... ... ... .

4-1. DIRECT SUPPORT FUEL SYSTEM MAINTENANCE INTRODUCTION.

This chapter contains maintenance instructions for repairing, replacing, installing and servicing fuel system
components as authorized by the Maintenance Allocation Chart (MAC) at the Direct Support Maintenance level.
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4-2. FUEL INJECTOR REPAIR.

This task covers:

a. Removal
b. Disassembly
c. Cleaning/Inspection

d. Assembly
e. Installation

f. Placing in Service
g. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240, W}
Cap and Plug Set (Item 26,
Cartridge, DDEC (DDEC III only)
(Item 29,
Cartidge, Multi-Protocal (DDEC III/IV only)
(Item 29.1,[Appendix F)
Compressor Unit, Air (Item 35, [Appendix F)
Die Set, Metal Stamping
(Item 46,
Gloves, Chemical Oil Protective
(Item 81,[Appendix F)
Goggles, Industrial (Item 83,
Gun, Airblow (Item 86,[Appendix F)
Reader, Diagnostic (DDEC III/IV only)
(Item 180,[Appendix F)
Smart Card (DDEC III/IV only)
(Item 202.1,[Appendix T)
Wrench, Fuel Line (Item 270,[Appendix F)
Wrench Set, Socket 3/8 in. Drive
(Item 273,
Wrench, Torque (0-60 N'm)
(Item 276,

Tools and Special Tools (Cont’d)
Wrench, Torque (0 to 175 1b-ft [0-237 N'm])

(Item 277, [Appendix F)

Wrench, Torque Driver

(Item 279,

Materials/Parts
Oil, Lubricating (Item 38,
Solvent, Drycleaning (Item 68,[Appendix B)
Tags, Identification (Item 72,
Hardware Kit, Electronic (Item 130,[Appendix E))
Packing, Preformed (2) (Item 380,

Equipment Condition
Engine OFF, (TM 9-2320-364-10)
Wheels chocked, (TM 9-2320-364-10)
Engine brake retarders removed,
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FUEL LINE
NUT WRENCH

a. Removal.

[wame |

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.

NOTE

« There are eight fuel injectors. All fuel injectors are removed the same way.

«  Cap fuel pipe connectors after removal of fuel pipes.

(1) Using fuel line nut wrench, remove fuel pipe (1) and two preformed packings (2) from fuel supply
fitting (3) and fuel injector (4). Discard preformed packings.

NOTE
Tag and mark all harness wires upon removal.
(2) Loosen two screws (5) and remove injector harness wires (6) from fuel injector (4).

{ CAUTION ¢
faaaaann

«  When removing fuel injectors caution should be taken not to damage fuel injector tips.

« Do not force rocker arms all the way back with shaft in place. Only position rocker arm
back far enough to access fuel injector. Failure to comply may result in damage to push
rods.

(3) Liftrocker arms (7) and remove screw (8),
washer (9), clamp (10) and fuel injector (4)
from cylinder head (11).
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4-2. FUEL INJECTOR REPAIR (CONT).

b. Disassembly.

{ CAUTION ¢
faaaaann

Do not reuse screws, load plate
or follower retainer. This may
cause damage to the solenoid or
SCrews.

(1) Remove four screws (1), load plate (2)
follower retainer (3) and solenoid (4) from
spacer (5). Discard screws, load plate and
follower retainer.

(2) Remove seal (6) from solenoid (4). Discard
seal.

NOTE

Tag and mark the spacer and
injector prior to removal. The
spacer is a matched component
and must stay with the same
injector.

(3) Remove spacer (5) and seal (6) from
injector assembly (7). Discard seal.
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d.
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Cleaning/Inspection.

[wame |

Drycleaning Solvent (P-D-680) is TOXIC and flammable. Wear protective goggles, face
shield, and gloves; use only in a well-ventilated area; avoid contact with skin, eyes, and
clothes, and do not breathe vapors. Keep away from heat or flame. Never smoke when
using solvent. The flashpoint for Type Il Drycleaning Solvent is 140 degrees F (60 degrees
C) and Type Il Drycleaning Solvent is 200 degrees F (93 degrees C). Failure to do so may
result in injury or death to personnel.

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

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

(1) Clean all metal parts with drycleaning solvent.

(2) Dry all metal parts with compressed air.

(3) Inspect solenoid for cracks, holes, dents or stripped threads.

Assembly.

(1) Apply lubricating oil to seal (6) and position
seal (6) and spacer (5) on injector assembly (7).

(2)  Apply lubricating oil to seal (6) and position
seal (6) on solenoid (4).

(3) Position solenoid (4), follower retainer (3)
and load plate (2) on spacer (5) using four
screws (1).
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4-2. FUEL INJECTOR REPAIR (CONT).

{ CAUTION ¢
faaaaann

Do not tighten screws more than
5 Ib-in (0.6 N'm).

(4) Tighten four screws (1) to 19 Ib-in (2.15
N-m) in sequence shown.

(5) Stamp the last four digits of injector part
number on load plate (2).

e. Installation.

NOTE

There are eight fuel injectors.
All fuel injectors are installed
the same.

(1) Position fuel injector (4) in cylinder
head (11).

{ CAUTION ¢
faaaaann

« Ensure clamp does not
interfere with injector spring
or valve springs. Interference
of clamp with spring travel
can cause damage to
components.

» Do not force rocker arms all
the way back with shaft in
place. Only position rocker
arm back far enough to access
fuel injector. Failure to
comply may result in damage
to push rods.

NOTE

Convex side of washer is
installed facing clamp.

(2) Liftrocker arms (7) and install clamp (10),
washer (9) and screw (8) on fuel injector (4).

Tighten screw to 20 to 25 Ib-ft (27 to 34 N-m).

(3) Position rocker arms (7) back down on fuel
injector (4).

SEQUENCE

4 DIGITO é
PART NO. TIGHTENINGL




(4)

®)

(0)

Position two injector harness wires (6) on
fuel injector (4) and tighten two screws (5).

NOTE

Ensure all caps are removed
from fuel pipes prior to
installation.

Apply lubricating oil to two preformed
packings (2).

Install two preformed packings (2) and
using fuel line nut wrench install fuel

pipe (1) on fuel supply fitting (3) and fuel
injector (4). Tighten fuel pipe to 160 Ib-in
(18 N'm).

NOTE

Subparagraph f. applies only to
DDEC II/IV engines.

Placing in Service

ey

{ CAUTION ¢
faaaaann

Whenever a DDEC III/IV
injector is removed from engine,
it should be reinstalled in its
original location to maintain
proper cylinder balance. If
reinstalled in a different cylinder
head location, injector calibration
must be rechecked with DDR and
updated, if necessary. Failure to
observe these steps may result in
reduced engine performance.

Connect Diagnostic Data Reader (DDR)
(12) into diagnostic connector (13).

FUEL LINE
NUT WRENCH

TM 9-2320-364-34-2
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4-2. FUEL INJECTOR REPAIR (CONT).

2

®)

(4)

®)
(0)

)

(8)

©)
(10)

(11)

(12)

(13)

(14)

Turn ignition to ON position without
running engine.

From “DDEC III/IV Select Menu,” select
[ENGINE] and press ENTER key.
LOAD

NOTE PLATE
Refer to[ Table 4-1l, Fuel Injector

Calibration Sequence.

Scroll to “FUEL INJECTOR INFO” and
press ENTER.

Scroll to “CAL UPDATE” and press
ENTER.

From “CAL UPDATE” select [VIEW] and
press ENTER.

NOTE

Injector calibration codes and bar
codes may be missing on
early-production DDEC
replacement injectors. The
DDEC III/IV calibration code for
these injectors is “01”.

CALIBRATION
CODE

Compare calibration code(s) shown on
display with two-digit calibration code(s) on
replaced injector(s). If no changes are
required, press FUNCTION key, turn off
ignition, and disconnect DDR.

If any calibration code on display is different from calibration code on replaced injector for that cylinder,
press FUNCTION to return to “CAL UPDATE” menu.

From “CAL UPDATE” select [UPDATE] and press ENTER.

Type four-digit “Update Injector Calibration” password for DDR and press ENTER. This feature is not
password protected, type “0000” and press ENTER.

An information message will appear telling you to use UP and DOWN arrow keys to select FUNCTION,
LEFT, and RIGHT arrow keys to change option, and TYPE # (injector calibration code). Press ENTER.

An asterisk (*) will highlight first cylinder number in list. Scroll to cylinder requiring change and type in
new two-digit injector calibration code number. Press ENTER.

NOTE
ENTER key must be pressed before DDR will allow selection of another cylinder number.

When all cylinders have been updated with required calibration code numbers, press FUNCTION key.

NOTE
Engine may be started immediately after inputting injector calibration data.

Select [ YES] from display and press ENTER to reprogram ECM with revised injector calibration codes.
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Table 4-1. Fuel Injector Calibration Sequence

FUEL INJECTOR INFO

— Selections
} CALUPDATE |

enter

Y

DO YOU WANT TO
UPDATE INJECTOR
CALIBRATION?

[VIEW] UPDATE

enter

Y

INJECTOR CAL CODE

CYL3R CAL XX
CYL 3L CAL XX
CYL4R CAL XX
CYL 4L CAL XX
CYL 2R CAL XX
CYL2L CAL XX
CYL1R CAL XX
CYL1L CAL XX
LAST UPDATE: XXXXX HRS
TOOL ID#

# OF CHANGES:

func

Y

FUEL INJECTOR INFO

— Selections
} CALUPDATE {

A

PROGRAMMING ECM

PLEASE WAIT...

DO YOU WANT TO
UPDATE INJECTOR
CALIBRATION?

—

-
VIEW [UPDATE]

enter

Y

ENTER PASSWORD
XXXX
PRESS ENTER

enter

ENTER PASSWORD
XXXX
VERIFYING

Y

* + =SELECT FUNCTION
-« —» =CHANGE OPTION
OR TYPE # AND ENTER

ENTER to continue

yes

enter

REPROGRAM INJ CAL

CYL 3R CAL XX
CYL 3L CAL XX
CYL4R CAL XX
CYL4L CAL XX
CYL 2R CAL XX
CYL 2L CAL XX
CYL 1R CAL XX
CYL 1L CAL XX
func

Y

A

REPROGRAM INJ CAL
ARE YOU SURE?

-

YES [NOJ

lno
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4-2. FUEL INJECTOR REPAIR (CONT).

g. Follow-On Maintenance:

Install engine brake retarders) (Para 3-32).
Remove wheel chocks, (TM 9-2320-364-10).
DDECII: Clear historic codes, (Para 2-8).

DDEC II/1V: Clear inactive codes, (TM 9-2320-364-20).

END OF TASK
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4-3. AIR INLET HOUSING REPLACEMENT.

This task covers:

a. Removal b. Installation

c. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240,
Wrench, Torque (0 to 175 Ib-ft [0-237 N-m])
(Item 277,

Materials/Parts
Cloth, Cleaning (Item 11,[Appendix B)
Qil, Lubricating (Item 38,[Appendix B)
Gasket (Item 73,
Lockwasher (10) (Item 285,
Packing, Preformed (2) (Item 368,

Equipment Condition
Engine OFF, (TM 9-2320-364-10)
Wheels chocked, (TM 9-2320-364-10)
Turbo boost pressure switch removed,
(TM 9-2320-364-20)
Turbocharger removed,

a. Removal.

(1) Remove air line 1402 (1) from adapter (2).

(2) Disconnect MC66 connector (3).
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4-3. AIR INLET HOUSING REPLACEMENT (CONT).

(3) Remove ten screws (4) and lockwashers (5)
from air inlet housing (6). Discard
lockwashers.

{ CAUTION ¢
faaaaann

Use extreme care when
removing air inlet housing from
blower. Failure to comply may
result in serious scratching or
denting of blower.

(4) Remove air inlet housing (6) and gasket (7)
from blower (8). Discard gasket.

NOTE

«  Preformed packings may
come off with air inlet
housing or may remain on
blower.

«  Place clean, dry cloth over
blower to keep bl