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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.

waznme |

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 Ibs (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.
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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.




TM 9-2320-364-34-4

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.
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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.

ag
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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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[wame |

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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[wame |

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 asbestos 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.



TM 9-2320-364-34-4

LIST OF EFFECTIVE PAGES

Dates of issue for original and changed pages are:

Original........cccoovvivvieeie e, 30 November 2005

TOTAL NUMBER OF PAGES IN THIS PUBLICATION IS 1280 CONSISTING OF THE

FOLLOWING:
Page * Change Page * Change
No. No. No. No.
(0701 /-] O 0 27-34 Blank .......cocoovvvvciiiiieies 0
Blank ......cooooviiiiiiiieiii e 0 28-1thru 28-92 .....cocvvvceeiiiieviens 0
athruar .....oceeeev e, 0 A-1and A-2 ..o, 0
A 0 B-1thru B-8....cceevvvivveeiiie e, 0
B BlanK.......coooeevvivieiiii e, 0 C-1thruC-35...cccviiivieieeere, 0
U e, 0 C-36 Blank.........cocvveveeieiieieeienn, 0
iVBIanK ... 0 D-1thruD-8...ccveevveeceeeeee e, 0
20-1 thru 20-363.......cccveveeeee. 0 D-8BlanK.......coooouvveiieieeeeeeeeann 0
20-364 Blank........cccccevvevveennenn. 0 E-1thruE-18 ...cooveoveeveeeeeeenn, 0
21-1thru21-34.....cooevvveeene. 0 F-1thru F-10.....cccovviiiiivee e 0
22-1thru 22-10....ccceevvieieeene. 0 INDEX-1 thru INDEX-14............. 0
23-1 thru 23-137....coevvveveene. 0 SCHMTC-L...oooiiiieeeeeeeeee e, 0
23-138 Blank.......ccocceevvevieennnen, 0 SCHMTC-2 Blank........ccccocuvevunennn. 0
24-1 thru 24-16.1.......cocevvvenn. 0 SCHMTC-3..eeiiiieiiieieveveveieeeveveieiens 0
24-16.2 Blank.......cccccevveveeennen. 0 SCHMTC-4 Blank........cc.cccvevunennn. 0
24-17 thru 24-91.......coooeveenee. 0 FP-1 thru FP-69 ........cocoevvirveen, 0
24-92 BlanK........cccocvvvvcneeernen. 0 FP-70 BlanK .......ccoovvevvoiieiviieeeae 0
25-1 thru 25-211....c.ccocvveve. 0 SCHMTC-5...ocoiiiieeve e 0
25-212 Blank.......ccoceveveveeennn, 0 SCHMTC-6 Blank........cccccovevenee. 0
26-1thru 26-14.........ccveeeeene. 0 FP-1 thru FP-51 ..o, 0
27-1thru 27-33...cceeiieeeeeee, 0 FP-52 Blank.......cccoccevvveviicireenn, 0

* Zero In This Column Indicates An Original Page.
A/(B Blank)






TM 9-2320-364-34-4

TECHNICAL MANUAL HEADQUARTERS
DEPARTMENT OF THE ARMY
No. 9-2320-364-34 Washington D.C., 30 November 2005

Direct Support and General Support Maintenance Manual

PALLETIZED LOAD SYSTEM

MODEL M1074/M1075
NSN 2320-01-304-2277
NSN 2320-01-304-2278

Current as of 31 October 2005

REPORTING OF ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this publication. If you find any mistakes or if you know of a way to improve the
procedures, please let us know. Submit your DA Form 2028-2 (Recommended Changes to Equipment Technical
Publications), through the Internet, on the Army Electronic Product Support (AEPS) website. The Internet address
is http://aeps.ria.army.mil. If you need a password, scroll down and click on “ACCESS REQUEST FORM.” The
DA Form 2028 is located in the ONLINE FORMS PROCESSING section of the AEPS. Fill out the form and click
on SUBMIT. Using this form on the AEPS will enable us to respond quicker to your comments and better manage
the DA Form 2028 program. You may also mail, fax or email your letter, DA Form 2028, or DA Form 2028-2
digeEHfot[ConhmahbETU . [A fbhy TabkEhuEdbhofivE[AbH Arbhamenls[CophmahbIATINIAMS TA-LC-LPIT,
Rock Island, IL 61299-7630. The email address is TACOM-TECH-PUBS@ria.army.mil. The fax number is DSN
793-0726 or Commercial (309) 782-0726.

TABLE OF CONTENTS

Page
ENGINE MAINTENANCE | .........otitiiii e 20-1
FUEL SYSTEM MAINTENANCE | .........i i, 21-1
COOLING SYSTEM MAINTENANCE | .......oviititiiiiiaaeaan. 22-1
TRANSMISSION MAINTENANCE |........0iuititiiia i, 23-1
TRANSFER CASE MAINTENANCE |, ... ..ot 24-1
AXLE MAINTENANCE | ... ...ttt e
BRAKE SYSTEM MAINTENANCE | ..........coitiiiiiiiiieeann.. 26-1
WHEELS AND TIRES MAINTENANCE | ............cooiiininianiann...




TM 9-2320-364-34-4

TABLE OF CONTENTS (CONT).

CHAPTER 28 MATERIAL HANDLING CRANE AND SELF-RECOVERY

WINCH MAINTENANCE i [28-1]
Section I INtrOdUCHON o vt e e e et e e e e e e e e e e e
Section IT Material Handling Crane Maintenance .................oeeunmeuneennennnns 28-2
Section 11 Self-Recovery Winch Maintenance ................ciuiuinininnenen... 28-71
APPENDIX A | | REFERENCES | .ottt ettt e e e it
EXPENDABLE/DURABLE SUPPLIES AND MATERIALSLIST | ........... [B-1
APPENDIX ILLUSTRATED LIST OF MANUFACTURED ITEMS | ... [C-1]
APPENDIX D] | TORQUE LIMITS | .« v vttt D-1l
APPENDIX E | | MANDATORY REPLACEMENT PARTS | .. ooootite E-1
APPENDIX F | | TOOL IDENTIFICATION LIST | '« oovtveteee et F-1
INDEX | o vt INDEX-1
HEMATICS | v oot e e e e e e e e e e e e e e e [SCHMTC-1]

Section I 145 Amp Alternator and DDEC II Engine
Section 11 200 Amp Alternator and DDEC III/IV Engine



TM 9-2320-364-34-4

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:

- Afront 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.

< Inaddition 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.

[Chapters 20through 28 of this manual cover General Support Maintenance for each PLS truck system.

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 20
ENGINE MAINTENANCE

Para Contents

General Support Engine Maintenance Introduction ...
Installing Engine On Stand ...
Exhaust Manifold Removal ...
Electronic Control Module (ECM) Removal ...
Turbocharger And Air Inlet Housing Removal ............................................................
Engine Lifting Brackets Removal ...................... ... ..
Left Side Thermostat Housing Removal ...
Right Side Thermostat Housing Removal ...

- Secondary Fuel Filter, Head And Fuel Hoses Removal .................................................
20-10 | Fuel Pump RemOval ... ...
Rocker Cover And Gasket Removal ...
[20-1Z"] Tachometer Drive Assembly Removal ... .
Blower Assembly REMOVAl ...
[20-14 "] Engine Brake Retarder Removal ...l
Fuel INJeCtor REMOVA ... ...
Timing and Synchronous Reference Sensor (TRS/SRS) Removal .....................................
Air Box Covers Removal ...
[20-187] Air Box Drain Removal .. ..
Cylinder Head REMOVAL ...
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20-22 | Water Pump Assembly Removal ... ...

[20-23 "] Engine Qil Filter And Spin-On Adapter Housing And Remote Engine Oil
Filter Manifold Removal ... ...

Engine Oil Cooler Assembly Removal ...
[20-25 ] Vibration Damper And Front Balance Cover Removal ...
Flex Plate REMOVAl ...
Engine Oil Pan REMOVAl ...
Engine Oil Pressure Regulator Valve Removal ...
[20-29 ] Engine Oil Pressure Relief Valve Removal ...
Engine Oil Pump Assembly REMOVAl ...
[20-31 | Flywheel Housing And Rear Oil Seal Removal ...
[20-32 ] Idler Gear RemMOVAl ...
Crankshaft Timing Gear RemMOVal ...
[20-34_] Camshaft Assembly Removal ...
[20-35 ] Rear Cylinder Block Plate Removal ...
Front Cylinder Block Plate RemOVal ...
[20-37 ] Crankshaft Pulley RemOval ...
Vibration Damper Removal ...
[20-39 ] Crankshaft Front Cover and Seal Removal ...
[20-40 ] Piston, Connecting Rod And Liner Removal ...
[20-41 ] Engine Oil Pump Drive Gear Removal ...
Main Bearing And Crankshaft Removal ...
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Para Contents Page
ROCKEr COVEI REPAIT ... 20-104
Engine Brake Retarder REPAIT ..ot 20-107
ROCKEr AMM REPAIT ... 20-114
Exhaust Valve Bridge REPAIT ... 20-117
Cam Follower/Push ROd REPAIr ... 20-120
Exhaust VaIVe REPAIT ... 20-12
Cylinder Head Repair ... 0-130
ValVe GUIOE REPAIT ... o 20-14
Valve Bridge Guide RePair ... 0-146
Valve Seat INSErt REPAIT ... ... i 20-149
Injector TUDe REPAIT .. ...
Water NOZZIE REPAIT ... 20-157
[20-55 | Blower Drive Assembly Repair ... [20-159
AFtercooler INSPECLION ... o 20-16
[20-57 ] Engine Oil Cooler Assembly Testing ... [20-165
Idler Gear REPAIT ... ... o 20-167
[20-59 ] Engine Oil Pump Drive Gear Inspection ... [20-173
[20-60 ] Piston And Connecting RO REPAIT ...
[20-61 1 Cylinder Liner Repair ... [20-188
[20-62 ] Camshaft REPAIr ... [20-193
Main Bearing And Crankshaft REPAIF ... 20-199
[20-64 ] Engine Cylinder BIOCK REPAIr ... [20-204
Main Bearing And Crankshaft Installation ... 20-228
[20-66 ] Engine Oil Pump Drive Gear Installation ... [20-234
Piston, Connecting Rod And Liner Installation ... 20-23
Crankshaft Front Cover And Seal Installation ... 20-240
Vibration Damper INStallation ... 20-24
Crankshaft Pulley Installation ... 20-24
Front Cylinder Block Plate Installation ... 20-247
Rear Cylinder Block Plate Installation ... 20-249
Camshaft Assembly Installation ... 20-251]
[20-747] Crankshaft Timing Gear Installation ... 0-256
Idler Gear INStallation ... 20-257
[20-76 ] Flywheel Housing And Rear Oil Seal Installation ... [20-259
Engine Oil Pump Assembly Installation ... 20-266
[20-787] Engine Oil Pressure Relief Valve Installation ... 0-268
Engine Oil Pressure Regulator Valve Installation ... 20-269
[20-80 | Engine Oil Pan Installation ... 0-270
Flex Plate INStallation ... 20-27
[20-827] Vibration Damper And Front Balance Cover Installation ... [20-275
[20-83_] Engine Oil Cooler Assembly Installation ... 0-278
[20-84 ] Engine Oil Filter And Spin-on Adapter Housing And Remote Engine Oil Filter

Manifold INStallation ... [20-281
[20-85 | Water Pump Assembly Installation ... ... [20-284
[20-86 ] Aftercooler INStallation ... [20-287
[20-87 ] Blower Drive Assembly Installation ... 0-288
[20-88 | Cylinder Head Installation ... . 0-290
Air Box Drain Installation ... 20-29
[20-90 1 Air Box Covers Installation ... 0-296
Timing And Synchronous Reference Sensor (TRS/SRS) Installation ..............................
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Para Contents Page
[20-92 1 Fuel Injector Installation ... [20-302
[20-937] Engine Brake Retarder Installation ... .. [20-304]
Engine Tune-up AdjUSEMENTS ... 20-306
[20-95 ] Blower Assembly Installation ... 0-310
Tachometer Drive Assembly Installation ... 20-31
Rocker Cover INStallation ... 20-314
[20-98 ] Fuel Pump Assembly Installation ... ..
Secondary Fuel Filter, Head And Fuel Hoses Installation ... 20-316
[20-100 JRight Thermostat Housing Installation ... 20-321
[20-101 ]Left Thermostat Housing Installation ... ... [20-323
[20-102 |Engine Lifting Brackets Installation ... 20-32
[20-103 1 Turbocharger And Air Inlet Housing Installation ... [20-327
[20-104"JElectronic Control Module (ECM) Installation ... [20-33]]
[20-105 1Exhaust Manifold INStallation ... [20-351]
[20-106 IRemoving Engine From Stand ... [20-353

Section |I. INTRODUCTION

20-1. GENERAL SUPPORT ENGINE MAINTENANCE INTRODUCTION.

This chapter contains maintenance instructions for removing, replacing, installing, repairing and testing engine

components authorized by the Maintenance Allocation Chart (MAC) at the General Support level. Section 11 consists

of a top-down breakdown of engine components with the engine on a maintenance stand.
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TM 9-2320-364-34-4

Section Il. ENGINE REPAIR (ON-STAND)

20-2. INSTALLING ENGINE ON STAND.

This task covers:

a. Installing Engine on Engine Stand b. Follow-On Maintenance
INITIAL SETUP

Tools and Special Tools Materials/Parts
Tool Kit General Mechanic’s Tags, Identification (Item 72,
(1tem 240, [Appendix F)
Adapter, Engine Stand (Item 1,[Appendix F) Personnel Required
Jackstand (4) (Ttem 132, |Appendix F) Two
Socket Set, 3/8 in. (Item 204, ) N
Stand, Maintenance, Engine E qbélp rr?ent Condltéog ta (Para 3-23)

ngine removed from container, (Para 3-
(Item 226, .
Wrench, Combination 1-7/16 in. I]:eg Eanj alrhboxtcover; rledmoved, (Ii’ara 20-17)
< eft hand exhaust manifold removed,

(Item 259, Para 20-3)

Wrench, Combination 1-1/2 in.

(Ttem 260,

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

Lifting Device, Minimum Capacity

2600 1bs (1180 kg)

Left hand air box drain removed, [Para 20-18))
Remote engine oil filter manifold hoses
and adapter removed, (TM 9-2320-364-20)

a. Installing Engine on Engine Stand.
NOTE

PLS has three types of engines, DDEC 1, DDEC III, and DDEC IV. All are the same,
except where noted.

(1) Remove engine oil dipstick (1) from filler neck (2).

(2) Remove locknut (3), screw (4) and clamp (5) from bracket (6). Discard locknut.
(3) Remove locknut (7), screw (8) and clamp (9) from bracket (10). Discard locknut.
(4) Remove two clamps (5) and (9) from filler neck (2).
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(15)

(16)
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Remove filler neck (2) from adapter (11).

Remove adapter (11) from engine
block (12).

Remove filler cap (13) from filler tube (14).

Remove locknut (15), screw (16) and
clamp (17) from bracket (18). Discard
locknut.

Remove locknut (19), screw (20), clamp (21)
and bracket (6) from bracket (22). Discard
locknut.

Remove filler tube (14) and two clamps (17)
and (21) from filler hose 2999 (23).

Remove two clamps (17) and (21) from filler
tube (14).

Remove locknut (24), screw (25) and
clamp (26) from bracket (27). Discard
locknut.

Remove clamp (26) from filler
hose 2999 (23).

Remove filler hose 2999 (23) from
elbow (28).

Remove two screws (29), lockwashers (30),
washers (31) and bracket (32) from engine
block (12). Discard lockwashers.

NOTE

Mark position of elbow prior to
removal.

Remove elbow (28) from engine block (12).
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20-2. INSTALLING ENGINE ON STAND (CONT).

NOTE

Tag and mark wires prior to
removal.

(17) Remove nut (33), lockwasher (34) and wire
1816 (35) from starter solenoid (36).
Reinstall nut (33) on starter solenoid (36).
Discard lockwasher.

(18) Remove nut (37), lockwasher (38) and wire
1818 (39) from starter (40). Reinstall
nut (37) on starter (40). Discard lockwasher.

(19) Remove two of three screws (41) and
lockwashers (42) from starter mounting
bracket (43). Discard lockwashers.

[wame |

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

(20) Install lifting device on starter (40).

(21) With the aid of an assistant, remove
remaining screw (41) and lockwasher (42)
from starter mounting bracket (43).
Discard lockwasher.

(22) Remove starter (40) from flywheel
housing (44).

(23) Remove gasket (45) from starter (40) and
flywheel housing (44). Discard gasket.

(24) Remove lifting device from starter (40).

20-6
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NOTE

« If equipped with a 145 AMP
alternator perform Steps
(25) through (36).

- If equipped with a 200 AMP
alternator, perform Steps
(37) through (52).

«  There may be more than one
wire located on negative
terminal. Remove only wire
1815 and position remaining
wires back on negative
terminal.

Remove nut (46), lockwasher (47) and
wire 1815 (48) from negative terminal (49).
Reinstall nut (46) on negative terminal (49).
Discard lockwasher.

NOTE CAPACITOR

There is a capacitor and possibly
more than one wire located on
positive terminal. Remove only
wire 1820 and position remaining
capacitor and/or wire back on
positive terminal.

Remove nut (50), lockwasher (51) and
wire 1820 (52) from positive terminal (53).
Reinstall nut (50) on positive terminal (53).
Discard lockwasher.

NOTE

There is a capacitor and possibly
more than one wire located on
F-positive terminal. Remove only
wire 1953 and position

remaining capacitor and/or wire
back on F-positive terminal.

Remove nut (54), lockwasher (55) and

wire 1953 (56) from F-positive terminal (57).
Reinstall nut (54) on F-positive

terminal (57). Discard lockwasher.

Remove STE/ICE-R alternator harness (58)
from engine block (12).
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20-2. INSTALLING ENGINE ON STAND (CONT).

(29) Loosen locknut (59) on alternator support
arm (60).

(30) Remove screw (61), lockwasher (62) and
washer (63) from eye rod end (64) on
alternator support arm (60). Discard
lockwasher.

(31) Remove locknut (65), washer (66), eye rod
end (64), washer (67) and locknut (59) from
alternator support arm (60). Discard

locknuts.
NOTE
Note number of washers prior to
removal.

(32) Remove screw (68), lockwasher (69),
alternator support arm (60) and washer (70)
from engine (12). Discard lockwasher.

(33) Remove locknut (71) from bottom of
alternator (72). Discard locknut.

(34) Rotate alternator (72) towards center of
engine (12) and remove two belts (73).

(35) Remove screw (74) from bottom of
alternator. (72).

(36) Remove alternator (72) from alternator
mounting bracket (75).

(37) Loosen nut (76) and screw (77) on bottom of
alternator mounting bracket (78).

(38) Loosen nuts (79) and (80) on alternator
support arm (81).

20-8
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(42)

(43)

(44)

(45)

(46)

(47)

(48)

TM 9-2320-364-34-4

@ ® ® Y
Remove nut (79), lockwasher (82) and @
washer (83) from alternator support 15
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arm (81). Discard lockwashers. @ R * /
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Remove locknut (84), screw (85) and
alternator support arm (81) from alternator
(86). Discard locknut.

Remove washer (87), lockwasher (88), nut 0

(80) and alternator support arm (81) from
bracket (89). Discard lockwasher.

Remove three alternator belts (90) from
alternator (86) and engine pulley (91).

NOTE

Tag and mark all wire connectors
prior to removal.

Remove nut (92), lockwasher (93), washer
(94), and wire 1860 (95) from 12 volt
terminal (96). Discard lockwasher.

Position washer (94) and nut (92) on 12 volt
terminal (96).

Remove nut (97), lockwasher (98), washer
(99), washer(s) (if present) (100), fuse link
(101), insulator washer (102), wire 1820
(103), and wire 1953 (104) from 24 volt
terminal (105). Discard lockwasher.

Position fuse link (101), insulator washer
(102), washer(s) (if removed) (100), washer
(99) and nut (97) on 24 volt terminal (105).

Remove screw (106), lockwasher (107), and
wire 1815 (108) from alternator (86).
Discard lockwasher.

Remove screw (109), lockwasher (110) and
bracket (89) from engine (111). Discard
lockwasher.
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20-2. INSTALLING ENGINE ON STAND (CONT).

(49) Remove locknut (112), washer (113), and
wire 1020B (114) from terminal (115) of
regulator (116). Discard locknut.

(50) Remove nut (76), lockwasher (117), washer
(118), screw (77) and washer (119) from
alternator (86) and alternator mounting
bracket (78). Discard lockwasher.

[vame |

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

LIFTING
DEVICE

(51) With the aid of an assistant, install lifting
device onto alternator and remove alternator
(86) from alternator mounting bracket (78).

(52) Remove lifting device from alternator (86).
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(53) Disconnect hose 2682 (120) from
adapter (121).

(54) Remove wire 1435 (122) from oil pressure
sending unit (123).

(55) Remove nut (124), lockwasher (125), wire
1113 (126) and washer (127) from oil
pressure sending unit (123). Discard
lockwasher.

(56) Position washer (127) and nut (124) on oil
pressure sending unit (123).

(57) Remove wire 1032 (128) from oil pressure
switch (129).

(58) Remove two screws (130) and wire 1517
(131) and wire 1871 (132) from oil pressure @/

switch (133).

(59) Position two screws (130) in oil pressure
switch (133).

NOTE

Perform Step (60) and (61) if
truck is equipped with 200 AMP
alternator.

(60) Remove two screws (134) and wire 1020A
(135) and 1020B (136) from oil pressure
switch (137).

(61) Position two screws (134) in oil pressure
switch (137).

(62) Remove two screws (138), lockwashers
(139), washers (140) and switch bracket
assembly (141) from engine block (12).
Discard lockwashers.
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20-2. INSTALLING ENGINE ON STAND (CONT).

LIFTING
DEVICE

ENGINE STAND

(63) With the aid of an assistant, install adapter plate with 13 screws (142) on engine (12). Tighten screws
35 Ib-ft (47 N'm).

[wame |

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

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

Mm

§ CAUTION

W
Ensure lifting device is not resting on turbocharger air inlet when lifting engine to prevent
damage to inlet or turbocharger.

Ensure loose wires and hoses are secure and moved out of way so they do not snag and
cause damage when engine is lifted.

Install lifting hooks as shown. Before lifting engine completely off supports, test by lifting
slightly to see if balanced. If engine starts to tilt, lower and adjust chain lengths.
Unbalanced engine can swing causing damage.

(64) Install lifting device on engine (12) at lift points (143).

(65) With the aid of an assistant, install adapter plate to engine stand with six lockwashers (144) and
screws (145). Tighten screws 147 Ib-ft (199 N-m).

(66) Remove lifting device from engine (12).

b. Follow-On Maintenance:

. Remove exhaust manifolds| (Para 20-3).

END OF TASK
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20-3. EXHAUST MANIFOLD REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s

(Item 240,

Equipment Condition
Engine installed on stand, |(Para 20-2))

a. Removal.

NOTE

Right and left exhaust manifolds
are removed the same way.
Right side shown.

(1) Remove two clamps (1) and exhaust tube (2)
from turbocharger adapter tee (3) and
exhaust manifold (4).

(2) Loosen five locknuts (5) and remove exhaust
manifold (4) from cylinder head (6).

NOTE

Center locknut on left side has a
bracket.

(3) Remove five locknuts (5), three washers (7)
and two crabs (8) from cylinder head (6).
Discard locknuts.

(4) Remove two gaskets (9) from cylinder
head (6). Discard gaskets.

NOTE

Perform Step (5) only if studs are
damaged.

(5) Remove studs (10) from cylinder head (6).
Discard studs.

b. Follow-On Maintenance:

*  Remove Electronic Control Module (ECM),
(Para 20-4).

END OF TASK
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20-4. ELECTRONIC CONTROL MODULE (ECM) REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP

Tools and Special Tools Tools and Special Tools - Continued
Tool Kit, General Mechanic’s Wrench, Combination 1-3/4 in.
(Ttem 240, (Ttem 263,
Connector Remover (Item 42,[Appendix F)
Pan, Drain 4 gal (Item 144, Materials/Parts
Wrench, Combination 1-1/8 in. Tags, Identification (Item 72,
(Item 255,
Wrench, Combination 1-1/4 in. Equipment Condition
(Item 256, Exhaust manifolds removed, [(Para 20-3)

Wrench, Combination 1-1/2 in.
(Item 260,

a. Removal.

NOTE

PLS has three types of engines, DDEC 1, DDEC III, and DDEC IV. All are the same,
except where noted.

DDEC II ECM has all multiple connectors on right side.
DDEC III/IV ECM has multiple connectors on both sides.
Remove cable ties as required.

Tag and mark wires and connectors prior to removal.

(1) Disconnect MC70 connector (1).

(2) Remove engine oil temperature sensor (2) from adapter (3).

(3) Remove adapter (3) from oil pan (4).
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(4) Disconnect MC68 connector (5).

(5) Remove air box pressure transducer (6) from tee (7).

Ny
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[wame |

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

(6) Disconnect MC69 connector (8).

(7) Position drain pan under fuel pressure transducer (9) and remove fuel pressure transducer (9) from
manifold (10).
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20-4. ELECTRONIC CONTROL MODULE (ECM) REMOVAL (CONT).

(8) Disconnect MC41 connector (11).

(9) Remove tachometer drive sending unit (12) from tachometer drive housing (13).

(10) Disconnect MC66 connector (14).
(11) Remove turbocharger outlet pressure transducer (15) from reducer (16).

(12) Remove reducer (16) from turbocharger housing (17).
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(20)
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Disconnect MC67 connector (18).

Remove air cleaner pressure transducer (19) from reducer (20).
Remove reducer (20) from air inlet tube (21).

Disconnect MC43 connector (22).

Remove fuel pressure sensor (23) from tee (24).

NOTE

Connector is removed by gently prying up on tab and pulling connector out.

Disconnect MC71 connector (25).
NOTE
Perform Steps (19) and (20) for DDEC Il engines.

Remove water temperature sensor (26) from reducer (27).

Remove reducer (27) from right thermostat housing (28).
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20-4. ELECTRONIC CONTROL MODULE (ECM) REMOVAL (CONT).

S

foee———
[ET—— (1)
NOTE I ))
Perform Steps (21) thru (23) for
DDEC III/IV engines.

(21) Remove STE/ICE sensor (29) and bushing
reducer (30).
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(22) Disconnect coolant temperature harness
(31) from coolant temperature sensor (32). \m =A

(23) Remove coolant temperature sensor (32)
and fitting (33).

(24) Remove two nuts (34) and STE/ICE-R wire harness (35) from engine (36).
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CONNECTOR
/  REMOVER

NOTE
+  Perform Steps (25) thru (27) for DDEC II engines.

»  Perform Steps (28) and (29) for DDEC III/IV engines.

(25) Remove two lockscrews (37) and cover plate (38) from ECM (39). Discard lockscrews.

Mm

§ CAUTION !

W
Use caution when removing connectors from ECM. The ECM has plastic retainers that may
break if connectors are improperly removed.

(26) Using connector remover, disconnect MC17 connector (40) from ECM (39).
(27) Remove DDEC engine power wire harness (41) from engine (36).

(28) Loosen screw (42) and remove engine wiring harness connector (43) from right side of ECM (44).

(29) Disconnect two injector wiring harness connectors (45) from right side of ECM (44).
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20-4. ELECTRONIC CONTROL MODULE (ECM) REMOVAL (CONT).

N
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(30) Remove two screws (46), wire 1955 (47) and wire 1957 (48) from turbo boost pressure switch (49).
(31) Remove air line (50) and turbo boost pressure switch (49) from tee (51).
NOTE
Note position of tee prior to removal.
(32) Remove tee (51) from adapter (52).
(33) Remove adapter (52) from air inlet housing (53).

NOTE
«  Connector is removed by gently prying up on tab and pulling connector out.

»  Perform Steps (34) and (35) for DDEC Il engines.

(34) Disconnect connector (54) from DDEC engine pressure sensor (55).

(35) Remove DDEC engine oil pressure sensor (55) from tee (56).

20-20



TM 9-2320-364-34-4

NOTE

Connector is removed by gently prying up on tab and pulling connector out.

Perform Steps (36) and (37) for DDEC I1I/IV engines.

(36) Disconnect connector (57).

(37) Remove DDEC engine oil pressure sensor (58), tee (59) and reducer (60) from engine (36).

(38) Remove screw (61), lockwasher (62) and clip (63) from engine (36). Discard lockwasher.
(39) Disconnect connector (64) from DDEC oil temperature sensor (65).

(40) Remove DDEC oil temperature sensor (65) from tee (66).
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20-4. ELECTRONIC CONTROL MODULE (ECM) REMOVAL (CONT).

(41)

(42)
(43)

(44)
(45)

(46)
(47)
(48)

20-22

Remove nut (67), lockwasher (68), wire 1147 (69) and washer (70) from water temperature sending
unit (71). Reinstall washer (70) and nut (67) on water temperature sending unit (71). Discard lockwasher.

Remove water temperature sending unit (71) from left thermostat housing (72).

Remove nut (67), lockwasher (68), wire 1320 (73), washer (70) and washer (74) from water temperature
sending gage sensor (75). Reinstall washer (74), washer (70) and nut (67) on water temperature gage
sensor (75). Discard lockwasher.

NOTE
Connector is removed by gently prying up on tab and pulling connector out.
Disconnect MC61 connector (76).

Remove water temperature gage sensor (75) and fan control sensor (77) from left thermostat housing
(72).

Disconnect MC128 connector (78).
Remove temperature switch (79) from reducer bushing (80).

Remove reducer bushing (80) from left thermostat housing (72).
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(49) Disconnect MC56 connector (81).

(50) Remove screw (82), lockwasher (83), washer (84) and ether start aid thermostat (85) from engine
block (36). Discard lockwasher.

(51) Disconnect wire 1715 (86) from terminal on right cylinder head (87).

(52) Disconnect wire 1716 (88) from terminal on left cylinder head (89).
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20-4. ELECTRONIC CONTROL MODULE (ECM) REMOVAL (CONT).

(53)

(54)

(55)

20-24

{ CAUTION ¢
faaaaann

Remove connectors from ECM.
The ECM has plastic retainers
that may break if connectors are
improperly removed.

NOTE

Perform Steps (53) thru (60) for
DDEC Il engines.

Using connector remover, disconnect two
injector harness connectors (90), engine
harness connector (91) and vehicle harness
connector MC18 (92) from ECM (39).

{ CAUTION ¢
faaaaann

When removing fuel hoses, hold
DDEC fitting on ECM to
prevent cracking, or damage to
equipment may result.

Hold DDEC fitting (93) and disconnect two
fuel hose assemblies (94).

NOTE

«  Washer may or may not be
present in Step (55).

« If mounts are damaged,
mounts and screws must be
replaced.

Remove four screws (95), washers (96), eight
mount cushions (97) and ECM (39) from
ECM bracket (98).
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(56)

(57)

(58)

(59)

(60)

Loosen clamp (99) and disconnect hose
(100) from turbo boost pressure sensor
(101).

NOTE

Connector is removed by gently
prying up on tab and pulling
connector out.

Disconnect connector (102) from turbo
boost pressure sensor (101).

Remove two screws (103) and turbo boost
pressure sensor (101) from turbo boost
sensor bracket (104).

Remove screw (105), lockwasher (106),
washer (107) and turbo boost sensor
bracket (104) from ECM bracket (98).
Discard lockwasher.

NOTE

Tag and mark screws prior to
removal.

Remove screws (108), (109) and (110), three
lockwashers (111), washers (112), clip (113)
and ECM bracket (98) from engine block
(36). Discard lockwashers.

TM 9-2320-364-34-4
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20-4. ELECTRONIC CONTROL MODULE (ECM) REMOVAL (CONT).

(61)
(62)

(63)

(64)

20-26
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{ CAUTION ¢
faaaaann

Remove connectors from ECM. The ECM has plastic retainers that may break if
connectors are improperly removed.

NOTE
Perform Steps (61) through (69) for DDEC III/IV engines.

Remove 5-way power wiring harness connector MC17 (114) from left side of ECM (44).

Loosen screw (115) and remove vehicle wiring harness connector MC18 (116) from left side of ECM
(44).

Remove screw (117), lockwasher (118) and
washer (119) from ECM bracket (120).
Discard lockwasher.

Remove screw (121), lockwasher (122),
washer (123) and turbo boost sensor
bracket (124) from ECM bracket (120).
Discard lockwasher.




(65)

(66)

(67)

(68)

(69)

[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.

{ CAUTION ¢
faaaaann

Cover exhaust manifold to
prevent foreign material from
entering turbocharger and
causing damage.

Remove two fuel lines (125) from fittings
(126).

Remove screw (127), lockwasher (128) and
washer (129) from ECM bracket (120).
Discard lockwasher.

Remove screw (130), lockwasher (131),
washer (132) and clip (133) from ECM
bracket (120). Discard lockwasher.

Remove screw (134), lockwasher (135),
washer (136) and clip (137) from ECM
bracket (120). Discard lockwasher.

Remove ECM bracket (120) and ECM (44)
from engine (36) and place on clean work
surface.
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20-4. ELECTRONIC CONTROL MODULE (ECM) REMOVAL (CONT).

[wame |

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

NOTE
Connector is removed by gently prying up on tab and pulling connector out.

(70) Disconnect connector (138) from fuel temperature sensor (139).

(71) Remove fuel temperature sensor (139) from tee (140).

20-28



TM 9-2320-364-34-4

(72) Disconnect connectors (141) and (142) from timing and synchronous reference
sensors (SRS/TRS) (143).

(73) Remove DDEC engine harness (144) and
engine wiring harness (145) from
engine (36).

b. Follow-On Maintenance:

«  Remove turbochargen,_(Para 20-5).

END OF TASK
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20-5. TURBOCHARGER AND AIR INLET HOUSING REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s ECM removed,[(Para 20-4)

(Item 240,
Gloves, Heavy Duty (Item 82,[Appendix F]

[wame |

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.

(1) Cuttwo wires (1) on tabs (2) and insulation blanket (3) from turbocharger assembly (4). Discard wires.
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®3)

(4)

(%)

(6)

(7)

Remove nut (5), ferrule (6) and ether
tube (7) from atomizer (8).

Remove atomizer (8) from air inlet
housing (9).

Remove ether tube (7) from engine (10).
Discard nut, ferrule and tube, if cut.

NOTE

«  Studs may come out with
locknuts.

»  If stud stays with bottom
right locknut, clamp on
turbocharger may have to be
moved to remove stud.

Remove four locknuts (11), washers (12),
adapter tee (13) and gasket (14) from
turbocharger assembly (4). Discard gasket
and locknuts.

NOTE

Perform Step (6) to remove
studs only if studs are damaged.

Remove studs (15) from adapter (13) or
turbocharger assembly (4).

Remove screw (16) lockwasher (17),
washer (18) and clip (19). Discard
lockwasher.

TM 9-2320-364-34-4
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20-5. TURBOCHARGER AND AIR INLET HOUSING REMOVAL (CONT).

(8) Remove tube assembly (20) from
turbocharger assembly (4).

(9) Disconnect hose assembly (21) from pipe
coupling (22).

(10) Remove turbocharger tube assembly (20)
from engine (23).

(11) Remove two clamps (24) on turbocharger
compressor hose (25).

(12) Remove two screws (26) and
lockwashers (27) from turbocharger
assembly (4). Discard lockwashers.

(13) Remove turbocharger assembly (4) and
gasket (28) from air inlet housing (9).
Discard gasket.

(14) Remove turbocharger compressor hose (25)
from air inlet housing adapter (29).
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(15) Remove four screws (30), lockwashers (31),
air inlet housing adapter (29) and

gasket (32). Discard lockwashers and gasket.

(16) Remove ten screws (33) and
lockwashers (34) from air inlet housing (9).
Discard lockwashers.

(17) Remove air inlet housing (9), gasket (35)
and two preformed packings (36) from
blower assembly housing (37). Discard
gasket and preformed packings.

b. Follow-On Maintenance:
+  Repair turbocharger[(Para 21-3).

«  Remove engine lifting brackets, [(Para 20-6).

END OF TASK
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20-6. ENGINE LIFTING BRACKETS REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Turbocharger and air inlet housing removed,
(Item 240, (Para 20-5)

a. Removal.

(1) Remove screws (1) and (2), lockwashers (3)
and (4) and front lifting bracket (5) from
front balance cover (6). Discard
lockwashers.

NOTE

Left and right rear lifting
brackets are removed the same
way. Right side shown.

(2) Remove two screws (7), lockwashers (8)
and washers (9). Discard lockwashers.

NOTE

Washer in Step (3) is located on
right side only.

(3) Remove screw (10) and lockwasher (11)
from rear lifting bracket (12). Discard

lockwasher.
NOTE
Perform Step (4) for left side
only.

(4) Remove screw (13) from rear lifting
bracket (12).

(5) Remove screw (14), lockwasher (15),
bracket (16), rear lifting bracket (12) and
gasket (17) from cylinder head (18).
Discard gasket and lockwasher.

(6) Repeat Steps (2) through (5) for left rear
lifting bracket.

b. Follow-On Maintenance:
*  Remove left thermostat housingl (Para 20-7).

END OF TASK
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20-7. LEFT SIDE THERMOSTAT HOUSING REMOVAL.

This task covers:

a. Removal

b. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s

(Item 240,

Equipment Condition
Engine lifting brackets removed,
(Para 20-6)

a. Removal.

(1)

(2)

®3)

(4)
()

(6)

(7)

(8)

Loosen four hose clamps (1) on two
hoses (2).

Remove crossover tube (3), two hoses (2)
and four hose clamps (1) from thermostat
covers (4).

Remove three screws (5), lockwashers (6),
clip (7), left thermostat cover (4) and
gasket (8) from left thermostat housing (9).
Discard lockwashers and gasket.

Loosen two clamps (10) on hose (11).

Remove hose (11) and two clamps (10) from
tube elbow (12) and connector (13).

Remove connector (13) from left thermostat
housing (9).

Remove screws (14) and (15) from left
thermostat housing (9).

Remove screw (16), lockwasher (17), left
thermostat housing (9) and gasket (18) from

engine (19). Discard lockwasher and gasket.
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20-7. LEFT SIDE THERMOSTAT HOUSING REMOVAL (CONT).

(90 Remove thermostat (20) from bottom of left
thermostat cover (21).

(10) Remove seal ring (22) from bottom of left
thermostat cover (21). Discard seal ring.

(11) Remove plug (23) from bottom of left
thermostat cover (21).

b. Follow-On Maintenance:

«  Remove right side thermostat housing/ (Para 20-28).

END OF TASK
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20-8. RIGHT SIDE THERMOSTAT HOUSING REMOVAL.

This task covers:

a. Removal

b. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240,

Equipment Condition
Left side thermostat housing removed,

a. Removal.

(1)
(2)

®3)

(4)

()

(6)

NOTE

Remove cable ties as necessary.
Loosen two clamps (1) on hose (2).

Remove four screws (3), lockwashers (4),
clip (5), right thermostat cover (6) and

gasket (7) from right thermostat housing (8).

Discard lockwashers and gasket.

Remove hose (2) and two clamps (1) from
right thermostat cover (6) and water

pump (9).

Loosen screw (10) on right thermostat
housing (8).

Remove screws (11) and (12), two
lockwashers (13), right thermostat

housing (8) and gasket (14) from cylinder
head (15). Discard lockwashers and gasket.

Remove screw (10) from cylinder head (15).
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20-8. RIGHT SIDE THERMOSTAT HOUSING REMOVAL (CONT).

(7) Remove thermostat (16) from bottom of
right thermostat cover (17).

(8) Remove seal ring (18) from bottom of right
thermostat cover (17). Discard seal ring.

(9) Remove plug (19) from bottom of right
thermostat cover (17).

b. Follow-On Maintenance:
»  Remove secondary fuel filter] (Para 20-9).

END OF TASK
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20-9. SECONDARY FUEL FILTER, HEAD AND FUEL HOSES REMOVAL.

This task covers:

a. Removal

b. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240,
Pan, Drain 4 gal (Item 144,

Materials/Parts
Tags, Identification (Item 72,

Equipment Condition
Right thermostat housing removed, [(Para 20-8)

a. Removal.

(1)
(2)

©)
(4)

[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.

NOTE

« Tag and mark hoses prior to
removal.

« Note location and position
of fittings, elbows and tees
prior to removal.

Remove hose (1) from elbow (2).

Remove elbow (2) from left cylinder
head (3).

Remove hose (1) from elbow (4).

Remove elbow (4) from fuel block (5).

20-39



TM 9-2320-364-34-4

20-9. SECONDARY FUEL FILTER, HEAD AND FUEL HOSES REMOVAL (CONT).

(5) Remove hose (6) from elbow (7).

(6) Remove elbow (7) from fuel block (5).

NOTE

Note position and direction of
arrow on check valve prior to
removal.

(7) Remove check valve (8) from fuel block (5).

(8) Remove screw (9), lockwasher (10) and fuel
block (5) from rear end plate (11). Discard
lockwasher.

20-40



TM 9-2320-364-34-4

(9)
(10)
(11)

(12)
(13)
(14)

(15)
(16)

(17)

[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.

Remove hose (12) from reducer (13).
Remove reducer (13) from tee (14).

Remove hose (15) from elbow (16) and
engine (17).

Remove hose (6) from fitting (18).
Remove hose (19) from elbow (20).

Remove fitting (18), tee (14) and
elbows (16) and (20) from filter head (21).

Position drain pan under filter (22).

Remove filter (22) from filter head (21).
Discard filter.

Remove two screws (23) and filter head (21)
from engine (17).
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20-9. SECONDARY FUEL FILTER, HEAD AND FUEL HOSES REMOVAL (CONT).

[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.

(18) Remove hose (19) from elbow (24). )\V 5 0
(19) Remove hose (25) from elbow (26). “\ ' I.‘('I @
NI
(20) Remove elbows (24) and (26) from right \\\\\ ﬁ
cylinder head (27).

(21) Remove hose (28) from tee (29).
(22) Remove elbow (30) from fuel pump (31).

(23) Remove hose (25) from elbow (32).
(24) Remove hose (12) from fitting (33).

(25) Remove elbow (32) and fitting (33) from left
cylinder head (3).
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(26) Remove nut (34), screw (35),
lockwasher (36), cushion clip (37) and
hose (6) from engine (17). Discard
lockwasher.

b. Follow-On Maintenance:
+  Remove fuel pump_(Para 20-10).

END OF TASK

TM 9-2320-364-34-4
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20-10. FUEL PUMP REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Secondary fuel filter, head, and fuel hoses
(Item 240, removed, [(Para 20-9)

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

Note position and location of tee
prior to removal.

(1) Remove tee (1) from fuel pipe bushing (2).
(2) Remove pipe bushing (2) from fuel pump (3).
NOTE

Drive coupling fork may come
off with pump or may stay with
engine.

(3) Remove three screws (4), fuel pump (3),
gasket (5) and drive coupling fork (6) from
blower housing (7). Discard gasket.

b. Follow-On Maintenance:
»  Remove rocker covers|_(Para 20-11).

END OF TASK
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20-11. ROCKER COVER AND GASKET REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Fuel pump removed, |(Para 20-10)

(Item 240,

a. Removal.

NOTE

Right and left rocker covers are
removed the same way. Left side
shown.

(1) Remove two screws (1), washers (2) and
mounts (3) from rocker cover (4). Discard
mounts.

(2) Remove rocker cover (4) from cylinder
head (5).

(3) Remove gasket (6) from rocker cover (4).
Discard gasket.

(4) Repeat Steps (1) through (3) to remove
right rocker cover.

b. Follow-On Maintenance:
«  Repair rocker cover_(Para 20-43).
+  Remove tachometer drive assembly[ (Para 20-12).

END OF TASK
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20-12. TACHOMETER DRIVE ASSEMBLY REMOVAL.

This task covers:

a. Removal

b. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s

(Item 240,

Equipment Condition

Rocker covers removed,|(Para 20-11)

a. Removal.
(1) Loosen jam nut (1) on screw (2).

(2) Loosen screw (2) and remove clamp (3),
tachometer drive housing (4) and gasket (5)
from blower (6). Discard gasket.

b. Follow-On Maintenance:

+  Remove blower assembly| (Para 20-13).

END OF TASK
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20-13. BLOWER ASSEMBLY REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP

Tools and Special Tools Personnel Required
Tool Kit, General Mechanic’s Two
(Item 240, . iy
Alignment Tool, Blower (Item 12 [Appendix F) Equipment Condl-tlon
Goggles, Industrial (Item 83, [Appendix F) Tachometer drive assembly removed,
Lifting Device, Minimum Capacity Para 20-12)

100 Ibs (45 kg)

a. Removal.

REAR VIEW

(1) Remove blower lubrication connector
assembly (1) from blower housing cover (2)
and blower drive assembly (3).

(2) Loosen clamp (4) on blower (2).

(3) Remove three screws (5) and @
lockwashers (6) from blower drive hub
cover (7). Discard lockwashers.

(4) Remove two screws (8), nuts (9),
lockwashers (10) and screw (11) from blower o
drive hub cover (7). Discard lockwashers.

(5) Remove blower drive hub cover (7) and
gasket (12) from flywheel housing (13).
Discard gasket.
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20-13. BLOWER ASSEMBLY REMOVAL (CONT).

[wame |

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

causing injury to personnel. %@/
(6) Install alignment tool and remove retaining /

ring (14) from blower drive shaft (15).

Discard retaining ring. ALIGNMENT TOOL

(7) Remove blower drive shaft (15) from
flywheel housing (13).

(8) Remove four screws (16) and washers (17)
from blower (2).

(9) Remove six screws (18), bracket (19) and
retainers (20) from blower (2).

[wame |

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

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

{ CAUTION ¢
faaaaann

Lift blower straight up or damage to equipment may occur.

(10) Using a lifting device and the aid of an assistant, remove blower (2) and gasket (21) from engine (22).
Discard gasket.

(11) Remove clamp (4) and seal (23) from blower drive assembly (3). Discard seal.

b. Follow-On Maintenance:
»  Repair blower assembly| (Para 21-2).

+  Remove engine brake retarder[ (Para 20-14).

END OF TASK
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20-14. ENGINE BRAKE RETARDER REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Blower assembly removed,|(Para 20-13)

(Item 240,

Materials/Parts
Cable Ties (Item 9, [Appendix B)
Tags, Identification (Item 72,

a. Removal.

{ CAUTION ¢
faaaaann

Pull back protective sleeve on positive lock connectors prior to removing positive lock connectors.

Do not pull on wires of harness to remove positive lock connectors. Failure to comply may result
in damage to solenoid and/or harness.

NOTE

«  There are two supply brakes
and two drones on each
cylinder bank. All supply
brakes and drones are
removed the same way.
Right cylinder bank shown.

« Note location of cable ties
and remove as required.

« Tag and mark wires prior to
removal.

(1) Disconnect positive lock connectors (1)
from engine brake solenoids (2).

(2) Remove rubber harness support (3) from
injector lines (4).

(3) Disconnect spade connector (5) from
terminal assembly (6).

(4) Disconnect spade connector (7) from
terminal assembly (6).

(5) Remove terminal assembly (6) from
cylinder head (8).

(6) Remove engine brake harness (9) from
cylinder head (8).

20-49



TM 9-2320-364-34-4

20-14 ENGINE BRAKE RETARDER REMOVAL (CONT).

REAR BRAKES OF RIGHT BANK - FRONT BRAKES OF RIGHT BANK

(7)

(8)
(9)
(10)
(11)
(12)

Loosen nut (10) between supply brake (11) and drone (12).

NOTE

Perform Step (8) for front brakes of left bank and rear brakes of right bank. Perform Step (9)
for front brakes of right bank and rear brakes of left bank.

Thread connector (13) into drone (12) to clear preformed packing (14) from connector (13).
Thread connector (13) into supply brake (11) to clear preformed packing (14) from connector (13).
Remove four screws (15) from supply brake (11) and drone (12).

Remove supply brake (11) and drone (12) from cylinder head (8).

Repeat Steps (1) through (11) for other supply brakes and drones.

b. Follow-On Maintenance:

Repair engine brake retarder] (Para 20-44).
Remove fuel injectors, (Para 20-15).

END OF TASK
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20-15. FUEL INJECTOR REMOVAL.
This task covers:
a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Materials/Parts
Tool Kit General Mechanic’s Tags, Identification (Item 72,
(Item 240,
Cap and Plug Set (Item 26, Eqmpment Condition
Wrench, Fuel Line (Item 270,[Appendix F) Engine brake retarders removed, (Para 20-14
a. Removal.

(1)

(2)

3)

[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
« Tag and mark parts during
removal.
« Cap and plug lines and FUEL LINE

connectors during removal. NUT WRENCH

«  There are eight fuel
injectors. All fuel injectors
are removed the same way.

Using fuel line nut wrench, remove two fuel
lines (1) and four preformed packings (2)
from connectors (3). Discard preformed
packings.

NOTE

Wire terminal retaining screws
are designed to be loosened, not
removed.

Loosen wire terminal retaining screws (4) on
fuel injectors (5).

Remove two screws (6), washers (7), flange

with gasket (8) and wire harness (9) from
cylinder head (10). Discard gasket.
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20-15 [FUEL INJECTOR REMOVAL (CONT).

{ 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.

(4) Liftrocker arms (11) up and remove \\

screw (12), washer (13), clamp (14) and fuel
injector (5) as a unit from injector tube
hole (15).

b. Follow-On Maintenance:
«  Remove Timing and Synchronous Reference Sensor (TRS/SRS)[ (Para 20-16).

END OF TASK
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20-16. TIMING AND SYNCHRONOUS REFERENCE SENSOR (TRS/SRS) REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Fuel injectors removed, {(Para 20-15)

(Item 240,

a. Removal.

(1) Remove screw (1), bracket (2), timing
reference sending unit (3) and synchronous
reference sending unit (4) from bracket (5).

(2) Remove two screws (6) and bracket (5) from N
front plate (7).

b. Follow-On Maintenance:
+  Remove air box covers|_(Para 20-17).

END OF TASK
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20-17. AIR BOX COVERS REMOVAL

This task covers:

a. Removal

b. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s

(Item 240,

Equipment Condition
Timing and synchronous reference

sensor removed, [(Para 20-16)

a. Removal.

NOTE

« Remove left air box covers
only to install engine on
stand.

» Right and left air box covers
are removed the same way.
Right side shown.

(1) Remove seven screws (1) and cushion

clips (2) from air box covers (3), (4) and (5).

(2) Remove air box covers (3), (4) and (5), two
gaskets (6) and gasket (7) from engine
block (8). Discard gaskets.

b. Follow-On Maintenance:

. Remove air box drains] (Para 20-18).

END OF TASK
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20-18. AIR BOX DRAIN REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Air box covers removed, [(Para 20-17)

(Item 240,

a. Removal.

NOTE

« Remove left air box drain
only to install engine on
stand.

» Right and left air box drains
are removed the same way.
Right side shown.

(1) Remove screw (1) and cushion clip (2)
from engine block (3).

(2) Remove hose (4) from check valve (5).

(3) Remove check valve (5) from tee (6).

NOTE

Perform Step (4) for right side
only.

(4) Remove plug (7) from tee (6).

(5) Remove tee (6) and fitting (8) from engine
block (3).

(6) Remove fitting (8) from tee (6).

b. Follow-On Maintenance:

»  Remove cylinder heads| (Para 20-19).

END OF TASK
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20-19. CYLINDER HEAD REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit General Mechanic’s Air box drains removed, [Para 20-18)

(Item 240,
Lifting Tee (2)
Wooden Block (2)

a. Removal.

NOTE

Both cylinder heads are removed
the same way. Right side shown.

(1) Loosen two clamps (1) on breather
tubes (2) and (3).

(2) Remove two screws (4), washers (5),
breather tube (2), hose (6), clamps (1) and
gasket (7) from cylinder head (8). Discard
gasket.

(3) Remove two screws (9) and washers (10)
from breather tube (11).

(4) Loosen two clamps (12) on breather
tubes (3) and (11).

(5) Remove breather tube (11), gasket (13),
hose (14) and clamps (12) from breather
tube (3). Discard gasket.

NOTE

Perform Steps (6) and (7) only if
breather tube is damaged.

(6) Measure and record height of breather
tube (3) extending from engine block.

(7) Remove breather tube (3) from engine
block (15).
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NOTE

Leave upper right and left screws
installed at this time.

(8) Remove eight screws (16) and washers (17)
from cylinder head (8).

(9) Install two lifting tees on cylinder head (8).

[ame |

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

(10) Remove two screws (16) and washers (17)
from cylinder head (8).

(11) Lift cylinder head (8) from engine block (15)
and position on wooden blocks.

(12) Remove and discard seal strip gasket (18),
16 water seals (19), oil seal (20) and four
compression gaskets (21) from engine
block (15).

NOTE

Note position and location of
shims prior to removal.

(13) Remove two support shims (22) from engine
block (15). Discard shims.

(14) Remove two lifting tees from cylinder head (8).

(15) Repeat Steps (8) through (14) for other
cylinder head (23).

b. Follow-On Maintenance:

»  Repair cylinder head, (Para 20-49).
. Remove blower drive assembly,_(Para 20-20).

END OF TASK
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20-20. BLOWER DRIVE ASSEMBLY REMOVAL.

This task covers:

a. Removal

b. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s

(Item 240,

Equipment Condition

Cylinder heads removed, (Para 20-19)

a. Removal.

(1) Remove two screws (1) and copper
washers (2) from blower drive assembly (3).
Discard washers.

(2) Remove blower drive assembly (3) and
gasket (4) from rear end plate (5). Discard
gasket.

b. Follow-On Maintenance:
»  Repair blower drive assembly| (Para 20-55).

. Remove aftercooler_(Para 20-21).

END OF TASK
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20-21. AFTERCOOLER REMOVAL.

This task covers:

a. Removal b. Follow-On maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Blower drive assembly removed,| (Para 20-20)

(Item 240,

a. Removal.

(1) Remove two screws (1), aftercooler outlet
elbow and tube (2) and gasket (3) from
engine block (4). Discard gasket.

NOTE

Lift aftercooler straight up and
then tilt to allow outlet to clear
engine block.

(2) Remove eight lockscrews (5) and
aftercooler (6) from engine block (4).
Discard lockscrews.

(3) Remove four preformed packings (7) from
aftercooler (6). Discard preformed
packings.

b. Follow-On Maintenance:

«  Perform aftercooler inspection| (Para 20-56).
«  Remove water pump assembly, (Para 20-22).

END OF TASK
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20-22. WATER PUMP ASSEMBLY REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Aftercooler removed,|(Para 20-21)

(Item 240,

a. Removal.
(1) Loosen two clamps (1) on hose (2).

(2) Remove four screws (3), adapter (4),
gasket (5), hose (2) and two hose clamps (1)
from oil cooler cover (6). Discard gasket.

(3) Remove two screws (7) and lockwashers (8)
from water pump (9). Discard lockwashers.

(4) Remove screw (10), lockwasher (11) and
washer (12) from water pump (9). Discard
lockwasher.

(5) Remove water pump (9) from front balance
cover (13).

(6) Remove preformed packing (14) from water
pump (9). Discard preformed packing.

b. Follow-On Maintenance:
*  Repair water pump assembly,|(Para 22-2).

«  Remove engine oil filter and spin-on adapter
housing, (Para 20-23).

END OF TASK
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20-23. ENGINE OIL FILTER AND SPIN-ON ADAPTER HOUSING AND REMOTE
ENGINE OIL FILTER MANIFOLD REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Water pump assembly removed,|(Para 20-22)

(Item 240,
Pan, Drain 4 gal (Item 144,

a. Removal.
(1) Position drain pan under oil filter (1).

(2) Remove oil filter (1) from adapter
housing (2). Discard oil filter.

(3) Remove four screws (3) from adapter
housing (2).

(4) Remove two screws (4), lockwashers (5),
adapter housing (2) and gasket (6) from oil
cooler adapter cover (7). Discard
lockwashers and gasket.

=

Use care when removing springs.
Springs are under tension and
can act as projectiles when
released and could cause injury
to personnel.

NOTE

«  Perform Step (5) if truck is
not equipped with remote
engine oil filter manifold.

«  Perform Steps (6) through
(8) if truck is equipped with
remote engine oil filter
manifold.

(5) Remove screw (8), retainer (9), spring (10)
and bypass disk (11) from adapter
housing (2). Discard spring.
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20-23. ENGINE OIL FILTER AND SPIN-ON ADAPTER HOUSING AND REMOTE
ENGINE OIL FILTER MANIFOLD REMOVAL (CONT).

(6) Remove two screws (12), screws (13),
screws (14), four lockwashers (15), remote
engine oil filter manifold (16) and gasket
(17) from oil cooler adapter cover (18).
Discard lockwashers and gasket.

[wame |

Use care when removing springs.
Springs are under tension and can
act as projectiles when released
and could cause injury to
personnel.

NOTE

Note location and position of
adapter prior to removal.

(7) Remove adapter (19) from remote engine oil
filter manifold (16).

(8) Remove plug (20), washer (21), spring (22)
and valve disk (23) from remote engine oil
filter manifold (16). Discard spring.

b. Follow-On Maintenance:

«  Remove engine oil cooler assembly, (Para 20-24).

END OF TASK
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20-24. ENGINE OIL COOLER ASSEMBLY REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Engine oil filter and spin-on adapter housing
(Item 240, removed,[(Para 20-23)

Bit Set, Screwdriver (Item 17,[Appendix F)
Pan, Drain 4 gal (Item 144,

a.

Removal.

(1)
(2)
®3)

(4)

()

Place drain pan under oil cooler (1).

Remove draincock (2) from oil cooler housing (1).

Loosen clamp (3) on oil cooler housing (1).
Mm
§ CAUTION §
W

Inlet and outlet openings in oil cooler core are marked IN and OUT. Make sure oil cooler
is reinstalled in original position to prevent oil flow from being reversed. If openings are not
identified, note position and mark them.

Remove 12 screws (4), lockwashers (5), oil cooler housing (1), gasket (6), oil cooler core (7) and gasket (8)
from oil cooler adapter cover (9). Discard gaskets and lockwashers.

Remove clamp (3) and seal (10) from oil cooler outlet elbow (11). Discard seal.

20-63



TM 9-2320-364-34-4

20-24. ENGINE OIL COOLER ASSEMBLY REMOVAL (CONT).

(6)

(7)

(8)

(9)

20-64

Remove eight screws (12), lockwashers (13), oil cooler adapter cover (9) and gasket (14) from oil cooler
adapter (15). Discard gasket and lockwashers.

Remove three screws (16) and washers (17) from oil cooler adapter (15).

NOTE
Note and record size and thickness of shims.

Remove three screws (18), oil cooler adapter (15), two gaskets (19) and two shims (20) and (21) from
engine block (22). Discard gaskets.

Remove plug (23), copper washer (24),
spring (25) and valve (26) from oil cooler
adapter (15). Discard washer and spring.
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(10) Remove two screws (27), nuts (28) and
lockwashers (29) from elbow (30). Discard
lockwashers.

(11) Remove elbow (30) and gasket (31) from
engine block (22). Discard gasket.

b. Follow-On Maintenance:
«  Perform engine oil cooler assembly test] (Para 20-57).

«  Remove vibration damper and front balance cover| (Para 20-25).

END OF TASK
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20-25. VIBRATION DAMPER AND FRONT BALANCE COVER REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Engine oil cooler assembly removed,
(Item 240, (Para 20-24)

Puller Kit, Universal Slide Hammer
(Item 175,[Appendix F)

Materials/Parts
Tags, Identification (Item 72,

a. Removal.
NOTE

Tag and mark screws and
washers upon removal.

(1) Remove screw (1), lockwasher (2) and
washer (3) from vibration damper (4).
Discard lockwasher.

PULLER
SCREWS

(2) Install puller with puller screws in vibration
damper (4).

(3) Using puller remove vibration damper (4)
and key (5) from vibration damper shaft (6).
Discard key.

(4) Remove puller and puller screws from
vibration damper (4).

(5) Remove screw (7), lockwasher (8) and
washer (9) from front balance cover (10).
Discard lockwasher.

NOTE

Other screw and washer removed
with lift point.

(6) Remove screw (11) and washer (12) from
front balance cover (10).
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(7)

(8)

(9)

(10)

(11)

(12)

Remove two screws (13), lockwashers (14),
washers (15) and clip (16) from front
balance cover (10). Discard lockwashers.

Remove screw (17), lockwasher (18) and
washer (19) from front balance cover (10).
Discard lockwasher.

Remove nut (20), lockwasher (21),
screw (22) and washer (23) from front
balance cover (10). Discard lockwasher.

Remove screw (24), lockwasher (25),
washer (26) and nut (27) from front
balance cover (10). Discard lockwasher.

Remove three nuts (28), lockwashers (29),
screws (30) and washers (31) from front
balance cover (10). Discard lockwashers.

Remove front balance cover (10) and
gasket (32) from end plate (33). Discard
gasket.

TM 9-2320-364-34-4
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20-25. VIBRATION DAMPER AND FRONT BALANCE COVER REMOVAL (CONT).

(13) Remove oil seal (34) from front balance
cover (10). Discard oil seal.

NOTE

Perform Step (14) if dowels are
damaged.

(14) Remove two dowels (35) from front
balance cover (10).

(15) Remove three screws (36), lockwashers
(37) and vibration damper shaft (38) from
gear (39). Discard lockwashers.

b. Follow-On Maintenance:
»  Remove flex plate|_(Para 20-26).

END OF TASK
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20-26. FLEX PLATE REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Vibration damper and front balance cover
(Item 240, removed,[(Para 20-25)

Materials/Parts
Cable Ties (Item 9, [Appendix B)
Tags, Identification (Item 72,

(1) Remove 12 lockscrews (1) and flywheel plate (2) from flywheel housing (3). Discard lockscrews.

NOTE

Insert cable ties through flex coupling inserts to ensure proper installation.
(2) Remove 12 screws (6), mounting plate (7) and hub (8) from crankshaft (9).

(3) Remove four flex coupling inserts(4) and disk assembly (5) from flywheel housing (3).

b. Follow-On Maintenance:
+  Remove engine oil pan|_(Para 20-27).

END OF TASK
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20-27. ENGINE OIL PAN REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Flex plate removed,

(Item 240,
Pan, Drain 4 gal (Item 144,

a. Removal.

(1)
(2)
@)
(4)

20-70

Position drain pan under engine.
Rotate engine until oil pan (1) is on top.
Remove two screws (2) from flywheel housing (3).

Remove four screws (4) from rear end of oil pan (1).
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(5) Remove four screws (5) from support bracket (6) and oil pan (1).
(6) Remove 20 screws (7) from oil pan (1).
(7) Remove oil pan (1) and gasket (8) from engine block (9). Discard gasket.
NOTE
Perform Step (8) if adapter is damaged.

(8) Remove adapter (10) from oil pan (1).

NOTE
Perform Step (9) if plugs are damaged.

(99 Remove plug (11) and plug (12) from oil pan (1).
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20-27. ENGINE OIL PAN REMOVAL (CONT).

NOTE

Perform Step (10), (11) or (12) if
plug, elbow or adapter is
damaged.

(10) Remove plug (13) from oil pan (1).
(11) Remove elbow (14) from adapter (15).

(12) Remove adapter (15) from oil pan (1).

b. Follow-On Maintenance:

«  Remove oil pressure regulator valve| (Para 20-28).

END OF TASK
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20-28. ENGINE OIL PRESSURE REGULATOR VALVE REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Engine oil pan removed, [(Para 20-27)

(Item 240,

a. Removal.

(1) Remove two screws (1) and lockwashers (2)
from oil pressure regulator valve (3).
Discard lockwashers.

(2) Remove oil pressure regulator valve (3) and
gasket (4) from engine block (5). Discard
gasket.

b. Follow-On Maintenance:

«  Remove engine oil pressure relief valve] (Para 20-29).

END OF TASK
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20-29. ENGINE OIL PRESSURE RELIEF VALVE REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Engine oil pressure regulator valve removed,
(Item 240, Para 20-28)

a. Removal.

(1) Remove two screws (1) and lockwashers (2)
from pressure relief valve (3) and oil
pump (4). Discard lockwashers.

(2) Remove two screws (5) and lockwashers (6)
from pressure relief valve (3) and engine
block (7). Discard lockwashers.

(3) Remove pressure relief valve (3) and
gaskets (8) and (9). Discard gaskets.

b. Follow-On Maintenance:
»  Remove engine oil pump assembly,_(Para 20-30).

END OF TASK
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20-30. ENGINE OIL PUMP ASSEMBLY REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Engine oil pressure relief valve removed,
(Item 240,

Materials/Parts
Tags, ldentification (Item 72,

a. Removal.

(1) Remove two screws (1) and lockwashers (2)
from oil pump (3). Discard lockwashers.

(2) Remove four nuts (4) and lockwashers (5)
from oil pump (3). Discard lockwashers.

(3) Remove oil pump (3) from engine block (6).
NOTE

Tag and mark shims during
removal.

(4) Remove shims (7) from engine block (6).

(5) Rotate engine block (6) until bottom of
engine is facing downward.

b. Follow-On Maintenance:
+  Remove flywheel housing and rear oil seal[(Para 20-37).

END OF TASK
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20-31. FLYWHEEL HOUSING AND REAR OIL SEAL REMOVAL.
This task covers:
a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Materials/Parts
Tool Kit, General Mechanic’s Tags, Identification (Item 72,
(Item 240,
Eyes, Lifting _ Equipment Condition
Lifting Device, Minimum Capacity Engine oil pump assembly removed,
200 Ibs (91 kg) (Para 20-30)

a. Removal.

NOTE /
« Tag and mark screws and Q
washers during removal.
+  Two screws are removed LIFTING DEVICE é\'
with air governor. (? “Q
(1) Install two lifting eyes in flywheel LIFTING EYES 6;] %\
housing (1). \&

[wamme |

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

(2) Attach lifting device to support flywheel
housing (1).

(3) Remove three screws (2) from access
cover (3).

(4) Remove screw (4) and copper washer (5)
from access cover (3). Discard copper
washer.

(5) Remove access cover (3) and gasket (6)
from flywheel housing (1). Discard gasket.
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(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

NOTE

One screw removed with fuel block.

TM 9-2320-364-34-4

Remove two nuts (7), lockwashers (8), screws (9) and washers (10) from access cover (11). Discard

lockwashers.

Remove two screws (12) from access cover (11).

Remove screw (13) and washer (14) from access cover (11).

Remove access cover (11) and gasket (15) from flywheel housing (1). Discard gasket.

Remove four screws (16) and
lockwashers (17) from access cover (18).
Discard lockwashers.

Remove screw (19) and washer (20) from
access cover (18).

Remove access cover (18) and gasket (21)
from flywheel housing (1). Discard gasket.

Remove four screws (22) and washers (23)
from flywheel housing (1).

Remove three screws (24) and washers (25)
from flywheel housing (1). Discard screws.
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20-31. FLYWHEEL HOUSING AND REAR OIL SEAL REMOVAL (CONT).

(15) Remove two screws (26) from flywheel
housing (1).

(16) Remove screw (27) through access hole
from flywheel housing (1). Discard screw.

(17) Remove six screws (28) from flywheel
housing (1).

(18) Remove six screws (29) and washers (30)
from flywheel housing (1) on engine (31).

[wame |

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

(19) Remove two screws (32), washers (33) and
flywheel housing (1) from cylinder block
plate (34) and position on clean work
surface.

(20) Remove gasket (35) from cylinder block
plate (34) and flywheel housing (1). Discard
gasket.

(21) Remove lifting device and lifting eyes from
flywheel housing (1).
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NOTE

Perform Steps (22) and/or (23) if
plugs are damaged.

(22) Remove plug (36) from flywheel
housing (1).

(23) Remove plugs (37) and (38) from flywheel
housing (1).

(24) Remove crankshaft rear oil seal (39) from
flywheel housing (1). Discard seal.

b. Follow-On Maintenance:

*  Remove idler gean,_(Para 20-32).

END OF TASK
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20-32. IDLER GEAR REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Flywheel housing and rear oil seal removed,
(Item 240, Para 20-31)

a. Removal.

(1) Remove screw (1), washer (2) and hub (3)
from end plate (4).

(2) Remove screw (5) and washer (6) from idler
gear (7).

(3) Remove idler gear (7) from end plate (4).

REAR VIEW

b. Follow-On Maintenance:
»  Repair idler gear,_(Para 20-58).

«  Remove crankshaft timing gear| (Para 20-33).

END OF TASK
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20-33. CRANKSHAFT TIMING GEAR REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Idler gear removed, [(Para 20-32)

(Item 240,

a. Removal.

(1) Remove six screws (1) and crankshaft
timing gear (2) from crankshaft (3).

REAR VIEW

b. Follow-On Maintenance:
. Remove camshaft assembly_(Para 20-34).

END OF TASK
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20-34. CAMSHAFT ASSEMBLY REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Crankshaft timing gear removed, [(Para 20-33)

(Item 240,

Adapter, Mechanical Puller (Item 4,[Appendix F)
Puller, Mechanical (Item 173, [Appendix F)
Puller Kit, Universal (Item 174,

Materials/Parts
Cloth, Cleaning (Item 11,|/Appendix B)
Tags, Identification (Item 72,

a. Removal.

NOTE

Tag and mark parts prior to
removal.

(1) Remove four screws (1), left accessory drive
hub (2) and camshaft nut lock plate (3) from
left rear camshaft gear (4).

(2) Remove four screws (5) and right accessory
drive hub (6) from right rear camshaft
gear (7).

REAR VIEW
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®3)
(4)
()
(6)
(7)
(8)
(9)

(10)
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REAR VIEW . FRONT VIEW

[wame |

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

Place a clean cloth between top of left and right rear camshaft gears (4) and (7).

Remove screw (8) and spacer (9) from right rear camshaft gear (7).

Remove nut (10) and lockwasher (11) from camshaft front balance pulley (12). Discard lockwasher.
Place clean cloth between bottom of left and right rear camshaft gears (4) and (7).

Remove nut (13) from left rear camshaft gear (4).

Remove nut (14) and lockwasher (15) from water pump drive gear (16). Discard lockwasher.

Using camshaft gear puller, remove left rear
camshaft gear (4) and thrust washer (17)
from left camshaft (18).

Using camshaft gear puller, remove right
rear camshaft gear (7) and thrust
washer (19) from right camshaft (20).

REAR VIEW
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20-34. CAMSHAFT ASSEMBLY REMOVAL (CONT).

(11)  Using mechanical puller and adapter,
remove water pump drive gear (16) from
right camshaft (20).

(12) Remove two lockscrews (21) and balance
weight (22) from water pump drive
gear (16). Discard lockscrews.

(13) Remove key (23) and spacer (24) from front
end of right camshaft (20). Discard key.

(14)  Using mechanical puller and adapter,
remove camshaft front balance pulley (12)
from left camshaft (18).

(15) Remove four screws (25) and speed sensor
wheel (26) from front balance pulley (12).

(16) Remove key (27) and spacer (28) from front
end of left camshaft (18). Discard key.

(17) Remove three screws (29) and
lockwashers (30) from two bearings (31).
Discard lockwashers.

NOTE

Gasket is on left hand bearing
only.

(18) Remove two bearings (31) and gasket (32)
from right camshaft (20) and left
camshaft (18). Discard gasket.

(19) Remove six intermediate bearing
setscrews (33) from engine block (34).
Discard setscrews.

20-84




(20) Remove two keys (35) from right
camshaft (20) and left camshaft (18).
Discard keys.

(21) Remove three screws (36), lockwashers (37)
and two rear bearing sleeves (38) from right
camshaft (20) and left camshaft (18).
Discard lockwashers.

(22) Remove two thrust washers (39) from right
camshaft (20) and left camshaft (18).

{ CAUTION ¢
faaaaann

Use care when removing
camshafts. Camshafts can be
damaged by scraping or hitting
engine block or hard surface.

(23) Remove right camshaft (20) from engine
block (34).

(24) Remove left camshaft (18) from engine
block (34).

b. Follow-On Maintenance:
»  Repair camshaff,_(Para 20-62).

«  Remove rear cylinder block plate| (Para 20-35).

END OF TASK

TM 9-2320-364-34-4

REAR VIEW
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20-35. REAR CYLINDER BLOCK PLATE REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Camshaft assemblies removed,[(Para 20-34)

(Item 240,

a. Removal.

(1) Remove screw (1) and lockwasher (2) from
end plate (3). Discard lockwasher.

(2) Remove four screws (4) from end plate (3).

(3) Remove end plate (3) and gasket (5) from
engine block (6). Discard gasket.

{ CAUTION ¢
faaaaann

Support rear end plate on flat,
even surface when removing
screw inserts to prevent warping
or bending of end plate.

NOTE

Perform Steps (4) and (5) only if
screw inserts are damaged.

(4) Remove two screw inserts (7) from end
plate (3). Discard inserts.

(5) Remove eight screw inserts (8) from end
plate (3). Discard inserts.

b. Follow-On Maintenance:
«  Remove front cylinder block plate| (Para 20-36).

END OF TASK
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20-36. FRONT CYLINDER BLOCK PLATE REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Rear cylinder block plate removed,[(Para 20-35)

(Item 240,

a. Removal.

(1) Remove five screws (1) from front end plate (2).
(2) Remove two screws (3) and lockwashers (4) from front end plate (2). Discard lockwashers.

(3) Remove front end plate (2) and gaskets (5) and (6) from engine block (7). Discard gaskets.
Mm
§ CAUTION §
W

Support front end plate on flat,
even surface when removing
screw inserts to prevent warping
or bending end plate.

NOTE

Perform Steps (4) and (5) only if
screw inserts are damaged.

(4) Remove screw insert (8) from front end
plate (2). Discard inserts.

(5) Remove two screw inserts (9) from front
end plate (2). Discard inserts.

b. Follow-On Maintenance:
+  Remove crankshaft pulleyf_(Para 20-37).

END OF TASK
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20-37. CRANKSHAFT PULLEY REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Front cylinder block plate removed,|(Para 20-36)

(Item 240,
Pulley Remover (Item 177,[Appendix F)

a. Removal.

(1) Remove five screws (1) and lockwashers (2)
from PTO adapter (3). Discard lockwashers.

(2) Remove PTO adapter (3) from crankshaft
pulley (4).

(3) Remove screw (5) and washer (6) from
crankshaft pulley (4).

(4) Install screw (5) in crankshaft (7).
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PULLEY REMOVER

{ CAUTION ¢
faaaaann

Use care when removing crankshaft pulley. Do not pry on vibration damper or damage to
equipment may result.

(5) Using crankshaft pulley remover, remove crankshaft pulley (4) and two keys (8) from crankshaft (7).
Discard keys.

(6) Remove screw (5) from crankshaft (7).

(7) Install washer (6) and screw (5) in
crankshaft (7).

b. Follow-On Maintenance:
«  Remove vibration damper,_(Para 20-38).

END OF TASK
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20-38. VIBRATION DAMPER REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Crankshaft pulley removed, |(Para 20-37)

(Item 240,
Puller Kit, Universal (Item 174,

a. Removal.

[wame |

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

{ CAUTION ¢
faaaaann

Use care when removing
vibration damper. Pounding,
prying or dropping can dent and
cause damage to equipment.

NOTE

If puller does not free damper,
use punch in split of cone to pop
cone out.

(1) Using puller, loosen vibration damper (1),
hub assembly (2) and front cone (3).

(2)  Turn rear cone (4) clockwise and remove
from crankshaft (5) and inside trunnion
support (6).

(3) Remove preformed packing (7) from rear
cone (4). Discard preformed packing.
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NOTE

Note location of screws prior to
removal.

(4) Remove eight lockscrews (8), mounting
plate (9) and hub assembly (2) from
vibration damper (1). Discard lockscrews.

NOTE

Perform Step (5) only if dowels
are damaged.

(5) Remove two dowels (10) from hub
assembly (2). Discard dowels.

b. Follow-On Maintenance:
. Remove crankshaft front cover and seal| (Para 20-39).

END OF TASK
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20-39. CRANKSHAFT FRONT COVER AND SEAL REMOVAL.

a. Removal

This task covers:

b. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240,
Wooden Block (2)

Equipment Condition

Vibration damper removed,|(Para 20-38)

a. Removal.

(1)

(2)

©)

(4)

()

(6)

20-92

Remove two screws (1) and lockwashers (2)
from supports (3). Discard lockwashers.

Remove supports (3) and rubber ring (4)
from trunnion (5).

Remove four screws (6) and lockwashers
(7) from trunnion (5). Discard lockwashers.

Remove two screws (8) and lockwashers (9)
from trunnion (5). Discard lockwashers.

Remove two screws (10) and
lockwashers (11) from trunnion (5).
Discard lockwashers.

Remove trunnion (5) from flywheel
cover (12).

io“o) \ ‘@
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(7) Remove two screws (13) and lockwashers (14) from inside flywheel cover (12). Discard lockwashers.
(8) Remove flywheel cover (12) and gasket (15) from engine block (16). Discard gasket.

(9) Support flywheel cover (12) outer face on
wooden blocks and drive front seal (17) out
front side of flywheel cover (12). Discard
seal.

b. Follow-On Maintenance:
»  Remove piston, connecting rod and liner[(Para 20-40).

END OF TASK
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20-40. PISTON, CONNECTING ROD AND LINER REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Crankshaft front cover and seal removed,
(Item 240, (Para 20-39)

Remover Assembly (Item 184,[Appendix F)

Materials/Parts
Cloth, Cleaning (Item 11,[Appendix B)
Tags, ldentification (Item 72,

a. Removal.

NOTE

« There are eight pistons,
connecting rods, and liners.
All eight are removed the
same way.

«  Matchmark cylinder liner
and engine block prior to
removal.

(1) Turnscrew (1) clockwise to move piston (2)
S0 top is just above air inlet ports in cylinder
liner (3).

(2) Place cleaning cloth on top of piston (2) to
catch carbon deposits as they are removed
from cylinder liner (3).

(3) Scrape carbon ridge from top of cylinder
liner (3).

(4) Remove rag and carbon residue from
cylinder liner (3).

(5) Perform Steps (1) through (4) for remaining
seven cylinders.
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NOTE

Tag and mark position and
location of each connecting rod
and piston prior to removal.

(6) Position engine block (4) in stand with
bottom facing up.

(7)  Turnscrew (1) to allow access to bearing
cap screws (5).

(8) Remove two nuts (6) from bearing cap
screws (5).

(9) Remove connecting rod bearing cap (7) and
lower bearing shell (8).

{ CAUTION ¢
faaaaann

«  Ensure connecting rod does
not catch on lip of liner or
damage to liner may result.

«  Ensure connecting rod does
not strike inside edge of
piston or damage to piston
may result.

NOTE

Cylinder liner may come out with
piston.

(10) Position engine block (4) in stand with
bottom facing down.

(11) With aid of assistant remove piston (2),
connecting rod (9) and upper bearing
shell (10) as an assembly from engine
block (4).
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20-40. PISTON, CONNECTING ROD AND LINER REMOVAL (CONT).

(12) Position bearing cap (7), upper bearing
shell (10), lower bearing shell (8) and two
nuts (6) and bearing cap screws (5) on
connecting rod (9).

(13) Perform Steps (6) through (12) to remove
seven remaining pistons (2) and connecting
rods (9).

NOTE

Crankshaft may have to be
turned to allow for clearance of
removal tool.

(14) Using assembly remover, remove liner (3)
from engine block (4).

(15) Remove cylinder liner insert (11) from
cylinder bore (12).

(16) Remove and discard two cylinder liner seal
rings (13) from cylinder bore (12).

(17) Repeat Steps (14) through (17) to remove
seven remaining cylinder liners.

b. Follow-On Maintenance:
*  Repair piston and connecting rod,

[Para 20-60).
«  Remove engine oil pump drive gear,
Para 20-41).
END OF TASK
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20-41. ENGINE OIL PUMP DRIVE GEAR REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Equipment Condition
Tool Kit, General Mechanic’s Piston, connecting rod and liner removed,
(Item 240, (Para 20-40)

Puller Kit, Universal (Item 174,

a. Removal.

ENGINE

PULLER

(1) Position engine block in stand with bottom facing up.
(2)  Using puller, remove oil pump drive gear (1) from crankshaft (2).

(3) Remove spacer (3) and key (4) from crankshaft (2). Discard key.

b. Follow-On Maintenance:
»  Inspect engine oil pump drive gear| (Para 20-59).

«  Remove main bearing and crankshaft, (Para 20-42).

END OF TASK
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20-42. MAIN BEARING AND CRANKSHAFT REMOVAL.

This task covers:

a. Removal b. Follow-On Maintenance
INITIAL SETUP

Tools and Special Tools Materials/Parts
Tool Kit, General Mechanic’s Qil, Lubricating (Item 36, |/Appendix B)
(Item 240, Tags, Identification (Item 72,
Hammer, Hand, Soft Plastic
(Item 88, Personnel Required
Indicator, Dial, Set w/Magnetic Base Two

(Item 98, [Appendix F)

Micrometer, Outside, Caliper, Set

(Item 139,[Appendix F)

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

Remover, Bearing Shell

(Appendix C)

Equipment Condition
Engine oil pump drive gear removed,

Para 20-41)

DIAL INDICATOR
ASSEMBLY

a. Removal.

(1) Position dial indicator on engine block (1)
and pry crankshaft (2) toward gage with pry
bar. Adjust dial indicator to zero.

(2) Note end play after repositioning pry bar
and prying crankshaft (2) in opposite
direction.

(3) Record end play measurement observed on 2
dial indicator.77 C O

(4) Remove seven lockscrews (3), washers (4),
10 screws (5) and washers (6) from bearing
cap stabilizers (7), (8), (9) and (10).
Discard lockscrews.

(5) Remove bearing cap stabilizers (7), (8), (9)
and (10) from engine block (11).
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(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

Install four screws (5) in front main bearing
cap (12) and rear main bearing cap (13).

Tighten four screws (5) on bearing caps (12)
and (13) to 50 Ib-ft (68 N'm).

Strike front main bearing cap (12) and rear
main bearing cap (13) with soft plastic
hammer.

Tighten four screws (5) on bearing caps (12)
and (13) 110 Ib-ft (149 N'm).

Strike front main bearing cap (12) and rear
main bearing cap (13) with soft plastic
hammer.

Tighten four screws (5) on bearing caps (12)
and (13) 250 to 260 Ib-ft (339 to 353 N'm).

NOTE

Bearing caps are numbered from
one to five for later installation.

Remove three center bearing caps (14)
from crankshaft (2).

Remove lower bearing shells (15) from
three center bearing caps (14).

TM 9-2320-364-34-4
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20-42. MAIN BEARING AND CRANKSHAFT REMOVAL (CONT).

(14)

(15)
(16)

(17)

20-100

BEARING
SHELL
REMOVER

T

NOTE

Turn crankshaft to aid in removing bearing shell from under bearing journal.

With the aid of an assistant, push upper bearing shell (16) out from under crankshaft (2) main bearing
journal No. 2 (17) with bearing shell remover while turning screw (18) to turn crankshaft. Remove and
discard bearing shell.

Repeat Step (14) for crankshaft main bearing journals No. 3 (19) and No. 4 (20).

Position dial indicator on engine block (11)

and main bearing journal No. 2 (17). DIAL INDICATOR
ASSEMBLY

NOTE

Maximum allowable runout for
journals No. 2 and No. 4 is
0.002 in. (0.05 mm). Maximum
allowable runout for journal
No. 3is 0.004 in. (0.102 mm).
Difference between runout
measurements for two adjacent
journals must not exceed 0.003
in. (0.076 mm). When runout
high spots are at right angles to
each other, sum of their runout
measurements must not exceed
0.004 in. (0.102 mm).
Crankshaft must be replaced.

Turn screw (18) to turn crankshaft (2),
and read runout of main bearing journal
No. 2 (17), No. 3 (19) and No. 4 (20) with
dial indicator.



(18)

(19)

(20)

(21)
(22)

Remove four screws (5) and bearing caps
(12) and (13) from crankshaft (2).

Remove lower bearing shells (15) from
bearing caps (12) and (13).

Remove two thrust washers (21) from
bearing cap (13). Measure and note thrust

washer thickness. Discard thrust washers.

[wame |

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

{ CAUTION ¢
faaaaann

Crankshaft may be bent if stored
on side. Store crankshaft on end
or damage to crankshaft may
result.

Attach lifting device to crankshaft (2).

With the aid of an assistant, remove
crankshaft (2) from engine block (11) and
position on clean work surface.

TM 9-2320-364-34-4

LIFTING DEVICE —.\
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20-42. MAIN BEARING AND CRANKSHAFT REMOVAL (CONT).

(23) Remove two remaining upper bearing
shells (16) from bearing surfaces (22) at
front and rear of engine block (11).

(24) Remove two thrust washers (23) from
bearing surface (22). Measure and note
thrust washer thickness. Discard thrust
washers.

NOTE

« If runout measured in Step (17)
is not within limits, perform
Steps (25) through (35) to see if
bearing shell caused crankshaft
runout.

«  Upper bearing shells have a
through slot for lubrication.

«  Use new bearing shells for
second runout test.

(25) Align tab (24) on upper bearing
shell (16) with slot (25) on engine block
rear bearing surface (22).

(26) Install bearing shell (16) on bearing
surface (22). Insure both ends of bearing
shell are flush with bearing cap mounting
surfaces (26).

(27)  Align tabs (27) with slots (28) and install
lower bearing shells (15) on bearing cap
mounting surfaces (29). Ensure both ends
of bearing shells are flush with bearing cap
mounting surfaces (30).

(28) Install two thrust washers (21) on rear
bearing cap (13) with grooved sides of thrust
washers facing away from bearing cap.
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(29)

(30)
(31)

(32)

(33)

(34)
(35)

(36)

Apply lubricating oil to crankshaft front and
rear main bearing journals (29).

=

Crankshaft weighs 185 Ibs

(84 kg). Attach suitable lifting
device prior to removal to
prevent possible injury to
personnel.

Attach lifting device to crankshaft (2).

With the aid of an assistant and a lifting
device, install crankshaft (2) in engine
block (11).

Push crankshaft (2) to front and install
thrust washer (23). Push crankshaft (2) to
rear and install remaining thrust

washer (23).

Install two bearing caps (12) and (13) and
bearing shells (15) on crankshaft (2).

Perform Steps (6) through (11).

Perform Steps (16) and (17). If crankshaft
runout is still too high, replace
crankshaft (2).

Perform Steps (18) through (35).

b. Follow-On Maintenance:

Repair main bearing and crankshaft| (Para 20-63).

Repair cylinder blockl_(Para 20-64).

END OF TASK

TM 9-2320-364-34-4
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20-43. ROCKER COVER REPAIR.

a. Disassembly

This task covers:

b. Cleaning/Inspection c. Assembly

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240,
Compressor, Unit, Air (Item 35, [Appendix F)
Gloves, Chemical Oil Protective
(Item 81,[Appendix F)
Goggles, Industrial (Item 83, [Appendix F)
Gun, Airblow (Item 86,[Appendix F)

Materials/Parts
Solvent, Drycleaning (Item 68, [Appendix B)
Element (Item 42,
Gasket (Item 75,
Screw (6) (Item 526,
Seal (Item 568,

Equipment Condition
Rocker covers on clean surface.

a. Disassembly.

(1)

(2)

©)

(4)
()
(6)

(7)

20-104

Remove three screws (1) and rocker cover
retainer (2) from rocker cover (3). Discard
SCrews.

Remove element (4) and breather
retainer (5) from breather shell (6). Discard
element.

Remove breather shell (6) and seal (7) from
rocker cover (3). Discard seal.

NOTE

Filler cap is located on left
rocker cover only.

Remove filler cap (8) from rocker cover (3).

Remove chain hook (9) from filler cap (8).

Remove and discard three screws (10) from
strainer (11).

Remove strainer (11), filler cap tube (12)
and gasket (13) from rocker cover (3).
Discard gasket.
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b. Cleaning/Inspection.

C.

[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 parts with drycleaning solvent.
(2) Dry all parts with compressed air.
(3) Blow out groove in rocker cover with compressed air.
(4) Inspect all parts for nicks, burrs, scratches or dents. Replace damaged parts.
Assembly.
(1) Install seal (7) in rocker cover (3).
(2) Install breather shell (6) in seal (7) with
breather tube toward rear of rocker
cover (3).
(3) Install breather retainer (5) and element (4)
in breather shell (6).
(4) Position rocker cover retainer (2) over

element (4) and install three screws (1) in
rocker cover (3).
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20-43. ROCKER COVER REPAIR (CONT).

NOTE

«  Filler cap located on left
rocker cover only.

»  Ensure chain hook slides
through rocker cover to
outside of cover before
installing screws.

(5) Install gasket (13), filler cap tube (12) and
strainer (11) in rocker cover (3) with three
screws (10).

(6) Install chain hook (9) on filler cap (8).

(7) Install filler cap (8) in rocker cover (3).

END OF TASK
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20-44. ENGINE BRAKE RETARDER REPAIR.

This task covers:

a. Disassembly b. Cleaning/Inspection c. Assembly

INITIAL SETUP

Tools and Special Tools Materials/Parts

Tool Kit, General Mechanic’s

(Item 240,

Compressor, Unit, Air (Item 35, [Appendix F)
Gloves, Chemical Oil Protective

(Item 81,|Appendix F)

Goggles, Industrial (Item 83, [Appendix F)
Gun, Airblow (Item 86,[Appendix F)

Pliers, Retaining Ring (Item 155,[Appendix F)
Press, Arbor, Hand Operated

(Item 162,[Appendix F)

Wrench Set, Socket 3/8 in. Drive

(Item 273,

Wrench, Torque (0-60 N'm)

(Item 276,

Oil, Diesel, Fuel (Item 32, [Appendix B)

Qil, Lubricating (Item 36, [Appendix B)

Sealing Compound (Item 56,[Appendix B)
Packing, Preformed (4) (Item 318,
Packing, Preformed (4) (Item 319,
Packing, Preformed (4) (Item 320,
Ring, Retaining (Item 486,

Seal (4) (Item 563,

Spring (Item 652,

Spring (Item 653,

Spring (Item 654,

Equipment Condition

Engine brake retarder on clean work surface.

Disassembly.

NOTE

All eight engine brake retarders
are disassembled the same way.

(1) Remove connector (1) and nut (2) from
drone (3) or supply brake (4).

(2) Remove and discard preformed packing (5)
from drone (3) or supply brake (4).
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20-44. ENGINE BRAKE RETARDER REPAIR (CONT).

[wame |

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.

(3) Remove screw (6) and control valve
cover (7) from supply housing (8).

(4) Remove springs (9) and (10) and valve (11)
from supply housing (8). Discard springs.

NOTE

Solenoid valve is used on supply
housing only.

(5) Remove solenoid valve (12) from supply
housing (8).

(6) Remove and discard preformed
packings (13) and (14) from solenoid
valve (12).

(7) Remove and discard preformed packing
(15) from supply housing (8).

(8) Remove nut (16) and setscrew (17) from
supply housing (8).
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(9)
(10)

(11)

(12)

(13)

(14)

(15)

(16)

[wame |

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

Position supply housing (8) in press.

Compress slave piston spring (18) and
spring retainer (19) in supply housing (18).

[amme |

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

Remove retaining ring (20) from supply
housing (8). Discard retaining ring.

Slowly release pressure from spring
retainer (19).

Remove spring retainer (19), spring (18) and
slave piston (21) from supply housing (8).
Discard spring.

Remove screw (22), valve spring and
retainer assembly (23) and piston fork
assembly (24) from supply housing (8).

Remove pump piston (25) from supply
housing (8).
NOTE

« Note location of pipe plugs
before removal.

«  Perform Step (16) only if
plugs are damaged.

Remove two plugs (26) from supply
housing (8).

TM 9-2320-364-34-4
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20-44. ENGINE BRAKE RETARDER REPAIR (CONT).

[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.

b. Cleaning/Inspection.

«  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 housings and parts with diesel fuel.
(2) Dry parts with compressed air.

(3) Inspect all parts for nicks, burrs, scratches or dents. Replace damaged parts.

[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
« All eight engine brake
retarders are assembled the
same way.
»  Perform Step (1) only if
plugs were removed.

c. Assembly.

(1) Coat threads on two plugs (26) with sealing

compound and install in supply housing (8). i il

(2)  Apply lubricating oil to pump piston (25).

(3) Install pump piston (25) and piston fork
assembly (24) in supply housing (8).

(4) Apply sealing compound to threads of screw (22).

(5) Install valve spring and retainer assembly (23) in supply housing (8) with screw (22). Tighten screw to
50 Ib-in (6 N'm).
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(6)

(7)

(8)

(9)

(10)

(11)

Apply lubricating oil to slave piston (21) and
slave piston spring (18).

Install slave piston (21) and slave piston
spring (18) in supply housing (8).

Align tab on spring retainer (19) with slot in
supply housing (8).

Position supply housing (8) in press.

[wame |

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

Compress spring (18) and spring
retainer (19) in supply housing (8), just
below retaining ring groove, and install
retaining ring (20) in supply housing (8).

Remove supply housing (8) from press.

TM 9-2320-364-34-4
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20-44. ENGINE BRAKE RETARDER REPAIR (CONT).

(12)  Apply lubricating oil to preformed
packing (15).

(13) Install preformed packing (15) in supply
housing (8).

(14)  Apply lubricating oil to preformed
packings (13) and (14).

(15) Install preformed packings (13) and (14) on
solenoid valve (12).

NOTE

Solenoid is used on supply
housing only.

(16) Install solenoid valve (12) in supply
housing (8). Tighten to 50 Ib-in (6 N-m).

(17) Install setscrew (17) with nut (16) in supply
housing (8).

(18)  Apply lubricating oil to control valve (11).

(19) Install control valve (11), springs (10)
and (9) in supply housing (8).

[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.

(20)  Apply sealing compound to screw (6).

(21) Install control valve cover (7) with screw (6)
in supply housing (8). Tighten screw to 110
Ib-in (12 N'm).
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(22) Install preformed packing (5) in drone (3).

(23) Install connector (1) with nut (2) in
drone (3) or brake (4).

(24)  Screw connector (1) in about 1/2 in.
(13 mm).

END OF TASK

TM 9-2320-364-34-4
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20-45. ROCKER ARM REPAIR.

This task covers:

a. Disassembly c. Assembly
b. Cleaning/Inspection d. Follow-On Maintenance
INITIAL SETUP

Tools and Special Tools Materials/Parts
Tool Kit, General Mechanic’s Qil, Lubricating (Item 36, [Appendix B)
(Item 240, Solvent, Drycleaning (Item 68,[Appendix B)
Compressor, Unit, Air (Item 35, [Appendix F) Tags, Identification (Item 72,
Gage Set, Feeler (Item 66,[Appendix F) Bushing (Item 21, [Appendix E)
Gloves, Chemical Oil Protective
(Item 81, [Appendix F) Equipment Condition
Goggles, Industrial (Item 83, [Appendix F) Engine brake retarder removed, [(Para 20-14)

Gun, Airblow (Item 86,|Appendix F)
Press, Arbor, Hand Operated

(Item 162,[Appendix F)
Reamer Set, Hand (Item 181,[Appendix F)

a. Disassembly.

NOTE

All 24 rocker arms are removed
the same way.

(1) Hold three push rods (1) and loosen three
locknuts (2).

(2) Remove two brackets (3) from rocker
shaft (4).

{ CAUTION ¢
faaaaann

» Do not force rocker arms all
the way back with shaft in
place. Failure to comply
could result in damage to
push rods.

» Rocker arms need to be
raised and moved toward
center of engine to permit
removal of shaft or damage
to parts may occur.

(3) Raise three rocker arms (5) and shaft (4)
slightly.
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NOTE

Tag and mark shaft prior to
removal.

(4) Remove shaft (4) from rocker arms (5).

NOTE

Tag and mark rocker arms before
removal.

(5) Remove three rocker arms (5) and clevis
yoke (6) from push rods (1).

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 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.

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 rocker arm assembly and brackets for cracks, nicks, burrs or scratches. Replace damaged parts.
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20-45. ROCKER ARM REPAIR (CONT).

NOTE

«  Clearance between bushing
and shaft must not exceed
0.004 in. (0.102 mm).

« If bushing is not within
specified clearance, perform
Steps (5) through (8).

(4) Measure inside diameter of bushing (1) in
rocker arms (2) and outside diameter of
shaft (3).

(5) Position rocker arm (2) in press.

(6) Press bushing (1) from rocker arm (2).
Discard bushing.

(7)  Press bushing (1) in rocker arm (2).

(8) Ream replacement bushing (1) to 0.875 in.
(22 mm).

c. Assembly.

NOTE

» All 24 rocker arms are
installed the same way.

« Assemble rocker arms as
noted during removal.

(1) Thread three rocker arms (5) on push
rods (1) until top of each push rod (1) is
flush with or above threaded area of each
clevis yoke (6).

(2) Coat shaft (4) with lubricating oil.

(3) Slide shaft (4) through three rocker
arms (5).

(4) Position two brackets (3), one over each end
of shaft (4), with finished face toward
rocker arms (5).

d. Follow-On Maintenance:
« Install engine brake retarders,[(Para 20-93).

END OF TASK
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20-46. EXHAUST VALVE BRIDGE REPAIR.

This task covers:

a. Disassembly c. Assembly
b. Cleaning/Inspection d. Follow-On Maintenance
INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240,
Caps, Vise Jaw (Item 27,[Appendix F)
Compressor, Unit, Air (Item 35, [Appendix F)
Gage Set, Feeler (Item 66,[Appendix F)
Gloves, Chemical Qil Protective
(Item 81, [AppendixF)
Goggles, Industrial (Item 83, [Appendix F)
Gun, Airblow (Item 86,[Appendix F)
Vise, Machinist’s (Item 248,[Appendix F)
Wrench, Torque (0-175 Ib-ft [0-237 N-m])
(Item 277,

Materials/Parts
Qil, Lubricating (Item 36, [Appendix B)
Solvent, Drycleaning (Item 68,[Appendix B)
Tags, Identification (Item 72,
Locknut (16) (Item 187,

Equipment Condition
Rocker arms removed,|(Para_20-45)

a. Disassembly.

NOTE

« Tag valve bridges when
removed so bridges may be
installed in original
locations.

« 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 locknut (5) from
valve bridge (1) and (2). Discard locknut.
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20-46. EXHAUST VALVE BRIDGE REPAIR (CONT).

b. 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 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.

«  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 parts in drycleaning solvent.
(2) Dry all parts with compressed air.

(3) Inspect exhaust valve bridges for cracks, chipping, scoring, or excessive wear. Replace defective bridges.

c. Assembly.

NOTE

All 16 exhaust valve bridges are
installed the same way.

(1) Position valve bridge (1) in soft-jawed vise.

(2) Install screw (2) slotted end up in valve
bridge (1).

(3) Position nut (3) on screw (2).

(4) Remove valve bridge (1) from vise.
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(%)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

Install valve bridges (1) and (4) on valve
bridge guides (5), making sure grooves in
valve bridges fit over top of valve stem (7).

Push down on top of valve bridges (1)
and (4) and turn adjusting screw (2) until
adjusting screw (2) just touches valve
stem (6).

Tighten screw (2) an additional 1/4-turn and
tighten nut (3).

Remove valve bridges (1) and (4) from
valve bridge guides (5) and position in
soft-jawed vise.

Hold screw (2) and tighten nut (3) to
20 to 25 Ib-ft (27 to 34 N'm).

Remove valve bridges (1) and (4) from soft
jawed vise.

Coat valve bridges (1) and (4) and valve
bridge guides (5) with lubricating oil.

Install valve bridges (1) and (4) on valve
bridge guides (5) making sure grooves in
valve bridges fit over top of valve stem (7).

Insert 0.0015 in. (0.0381 mm) feeler gage
between end of valve bridges (1) and (4) and
exhaust valve stem (6).

Press down on top surface of valve
bridges (1) and (4). Feeler gage must be
tight.

Repeat Steps (13) and (14) for other end of
valve bridges (1) and (4).

d. Follow-On Maintenance:

Install rocker arms, [Para 20-45).

END OF TASK

TM 9-2320-364-34-4
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20-47. CAM FOLLOWER/PUSH ROD REPAIR.

This task covers:

a. Disassembly c. Assembly
b. Cleaning/Inspection d. Follow-On Maintenance
INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240,
Caps, Vise Jaw (Item 27,[Appendix F)
Compressor, Unit, Air (Item 35, [Appendix F)
Gage Set, Feeler (Item 66,[Appendix F)
Gloves, Chemical QOil Protective
(Item 81,[Appendix F)
Goggles, Industrial (Item 83, [Appendix F)
Gun, Airblow (Item 86,[Appendix F)
Hammer, Hand, Soft Plastic
(Item 88,
Indicator, Dial, Set w/Magnetic Base
(Item 98, [Appendix F)
Pan, Drain 4 gal (Item 144,
Pliers, Retaining Ring (Item 154,[Appendix F)
Vise, Machinist’s (Item 248,[Appendix F)
Wrench Set, Socket 3/8 in. Drive
(Item 273,

Tools and Special Tools - Continued
Wrench, Torque (0-60 N-m)
(Item 276,

Wooden Block (2)

Materials/Parts
Cloth, Cleaning (Item 11,[Appendix B)
Oil, Diesel, Fuel (Item 32,[Appendix B)
Qil, Lubricating (Item 36,[Appendix B)
Rags, Wiping (Item 47,[Appendix B)

Solvent, Drycleaning (Item 68,

Tags, Identification (Item 72,
Locknut (24) (1tem 187, [Appendix E)
Lockwasher (24) (Item 290,
Spring (24) (Item 658,

Equipment Condition

Exhaust valve bridges removed,[(Para 20-46)

a. Disassembly.
NOTE

« Tag cam follower and
associated parts so they may
be installed in original
location.

« 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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(6)

(7)

[wame |

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

Remove locknut (7), spring (8) and lower
spring seat (9) from push rod (10). Discard
locknut and spring.

=

Use extreme care when
removing 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.

NOTE

Spring retainer must point in
proper direction when installed.
Mark direction of spring retainer
prior to installation.

Remove spring retainer (11) from top side of
cylinder head (1).

Remove upper spring seat (12) from
cylinder head (1).

TM 9-2320-364-34-4

WOODEN
BLOCKS
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20-47. CAM FOLLOWER/PUSH ROD REPAIR (CONT).

b. Cleaning/Inspection.

(1)
()
®3)
(4)
()
(6)
(7)

(8)

(9)

(10)

20-122

[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.

«  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.

Wash all parts except cam followers in diesel fuel.
Dry all parts except cam followers with compressed air.

Wash cam followers in lubricating oil and wipe dry with cleaning cloth.

Inspect cam follower rollers for scoring, pitting, or flat spots. Replace cam follower if damaged.

Inspect cam follower (2) for nicks, burrs, scratches or dents.

Replace all damaged parts.

Position cam follower (2) in soft jawed vise.

NOTE

If clearance is more than 0.023
in. (0.58 mm), replace cam
follower.

Check that side clearance between cam
follower (2) and roller (3) is not more
than 0.023 in. (0.58 mm).

NOTE

If clearance is more than 0.010
in. (0.25 mm), replace cam
follower.

Using dial indicator, check for more than
0.010 in. (0.25 mm) pin (4) to bushing
clearance.

Remove cam follower (2) from soft jawed
vise.

DIAL
INDICATOR




C.

(11)
(12)

Rotate cam followers during soaking.

Remove cam followers from pail and allow to air dry.

Assembly.

(1)

(2)

©)

(4)

()

NOTE

«  Apply lubricating oil to all
parts before installation.

o All 24 cam followers are
installed the same way.

Install lower spring seat (9), spring (8) and
locknut (7) on push rod (10).

[wame |

Use extreme care when 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.

NOTE

Ensure spring retainers are
installed same as marked during
removal.

Install upper spring seat (12) and spring
retainer (11) in topside of cam follower bore
of cylinder head (1).

Install push rod assembly (6) in cylinder
head (1).

NOTE

Cam follower should be
positioned so oil hole points
away from exhaust valves.

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 9-2320-364-34-4
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20-47. CAM FOLLOWER/PUSH ROD REPAIR (CONT).

NOTE

There must be 0.005 in. (0.13
mm), but not more than 0.010 in.
(0.25 mm), clearance between
cam follower guide and cam
follower.

(6) Insert 0.005 in. (0.13 mm) feeler gage
between cam follower guide (4) and legs of
cam followers (5).

(7) Tap cam follower guide (4) lightly with
brass hammer until feeler gage is snug.

(8) Tighten screws (2) to 180 Ib-in (20 N-m).

(9) Remove feeler gage from cam follower
guide (4) and legs of cam followers (5).

WOODEN
BLOCKS

(10) Check clearance again as in Step (6).
NOTE

If proper clearance cannot be
obtained, replace cam follower
guide.

(11) If not enough clearance, loosen screws (2)
and move guide (4) and repeat Steps (6)
through (9) until proper clearance is
obtained.

d. Follow-On Maintenance:
« Install exhaust valve bridges] (Para 20-46).

END OF TASK

20-124



TM 9-2320-364-34-4

20-48. EXHAUST VALVE REPAIR.

This task covers:

a. Disassembly c. Assembly
b. Cleaning/Inspection d. Follow-On Maintenance
INITIAL SETUP

Tools and Special Tools Materials/Parts
Tool Kit, General Mechanic’s QOil, Diesel, Fuel (I1tem 32,
(Item 240, [Appendix F) Qil, Lubricating (Item 36,
Caliper, Dial, 0-6 in. w/Dial Tags, Identification (Item 72,
(Item 25, Tape, Masking (Item 74,
Compressor, Unit, Air (Item 35,[Appendix F) Lock, Valve (32) (Item 162, [Appendix E)
Compressor, Spring, Valve (Item 41,[Appendix F) Seal, Qil (32) (Item 595,
Gloves, Chemical Oil Protective Spring (32) (Item 667,

(Item 81,

Goggles, Industrial (Item 83,[Appendix F) Equipment Condition

gtrindig?g? Machine, Valve Face Cam followers/push rods removed,
em ,_ﬂ ppendix F

Gun, Airblow (Item 86,[Appendix F) (Para 20-47)

Hammer, Hand, Soft Plastic

(Item 88,

Inserter, Seal (Item 104,

Installer, Seal (Item 117,

Stone, Abrasive, Cylinder (Item 228,[Appendix F)

Wooden Block (2)
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20-48. EXHAUST VALVE REPAIR (CONT).

a. Disassembly.

(1)

(2)

©)
(4)

()

(6)

(7)

(8)

(9)

20-126
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Use extreme care when
compressing spring. Spring is
under tension and can act as a
projectile when released and
could cause severe eye injury.

NOTE

« All 32 exhaust valves are
removed the same way.

»  Number and tag each valve
upon removal to ensure
installation in same location.

« Position cylinder head on
wooden blocks. Wooden
block under valve will
support valve while two-
piece valve lock is being
removed.

Install spring compressor on cylinder
head (1).

Remove and discard two-piece valve lock (2)
by compressing spring (3) on spring cap (4).

Release pressure on spring (3).

Remove spring cap (4) and valve spring (3)
from exhaust valve (5). Discard spring.

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

Remove spring compressor from cylinder
head (1).

Remove valve guide seal (6) from valve
guide (7). Discard seal.

Turn cylinder head (1) on side and remove
valve (8) from bottom of cylinder head (1).

Remove valve seat (9) from valve guide (7).

SPRING
COMPRESSOR

WOODEN
BLOCK



b. Cleaning/Inspection.

(1)

()

®3)

(4)

(%)

(6)

(7)

(8)
(9)

[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.

TM 9-2320-364-34-4

«  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.

Clean parts with fuel oil.
Dry all parts with compressed air.

Inspect spring seat and spring caps for wear,
nicks, burrs or scratches. Replace damaged
parts.

Inspect valve stem (2) and valve face (3) for
cracks, pitting, and warpage. Replace if
damaged.

Inspect outer diameter of valve face (3) for
scoring or galling. Replace if damaged.

NOTE

Perform Steps (6) through (9)
only if exhaust valve is being
reused.

Grind exhaust valve face (3) using 31 degrees
grinding stone.

Edge of valve face (3) must not be less than
0.031 in. (0.79 mm) thick after grinding. If
edge of valve face is less than 0.031 in.
(0.79 mm) after grinding, discard valve.

Clean valve with diesel fuel.

Dry with compressed air.

¥

0.031 IN. l
(0.79 MM)T
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c. Assembly.

1)

)
®3)
(4)

()

(6)

(7)

20-128

NOTE

« All 32 exhaust valves are
installed the same way.

» Repeat Steps (2) through (4)
for each valve.

Position cylinder head (1) on side on
woaoden blocks.

Lubricate valve (2) with lubricating oil.
Install valve (2) in cylinder head (1).

Secure valve (2) with tape to keep from
falling out of cylinder head (1).

NOTE

Wooden blocks must be high
enough to keep exhaust valves
from touching work surface
while installing spring locks.

Position cylinder head (1) right side up on
woaoden blocks.

Install valve seat (3) over valve guide (4).

NOTE

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

Using valve guide seal installer, install oil
seal (5) on valve guide (4).

VALVE GUIDE
bzl SEAL INSTALLER

WOODEN N
BLOCKS /\



(8)

(9)

(10)

(11)

(12)

(13)

(14)

[wame |

Use extreme care when
compressing spring. Spring is
under tension and can act as a
projectile when released and
could cause severe eye injury.

Install valve spring (6) and spring cap (7) in
cylinder head (1).

Install spring compressor on cylinder
head (1).

{ CAUTION ¢
faaaaann

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

Compress valve spring (6) using valve
spring compressor on spring cap (7).

Install two-piece valve lock (8) on spring
cap (7) and valve stem (9).

Release pressure on valve spring (6) and
remove spring compressor from cylinder
head (1).

Tap end of valve stem (9) with plastic
hammer to properly seat two-piece valve
locks (8).

NOTE

Repeat Steps (5) through (14)
for each valve being installed.

Remove tape from bottom of cylinder
head (1).

d. Follow-On Maintenance:

Install cam followers/push rods| (Para 20-47).

END OF TASK

SPRING
COMPRESSOR

TM 9-2320-364-34-4
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20-49. CYLINDER HEAD REPAIR.

This task covers:

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240,
Brush, Wire, Valve Cylinder
(Item 24,
Compressor Unit, Air (Item 35, [Appendix F)
Fixture, Test, Head (Item 64,[Appendix F)
Gloves, Chemical Oil Protective
(Item 81, [Appendix F)
Goggles, Industrial (Item 83,[Appendix F)
Gun, Airblow (Item 86, [Appendix F)
Mag Ins Unit, Stat (Item 138,
Micrometer, Outside, Caliper, Set
(Item 139,[Appendix F)
Steam Cleaner (Item 227,[Appendix F)
Straight Edge (Item 230, [Appendix F)
Wrench Set, Socket 3/8 in. Drive
(Item 273,
Wrench, Torque (0-60 N'm)
(Item 276,
Wrench, Torque (0-175 Ib-ft [0-237 N-m])
(Item 277,
Wooden Block (2)

a. Disassembly c. Pressure Testing e. Follow-On Maintenance
b. Cleaning/Inspection d. Assembly
INITIAL SETUP

Materials/Parts
Cloth, Crocus (Item 12,[Appendix B)
QOil, Diesel, Fuel (Item 32, [Appendix B)
Qil, Lubricating (Item 37,[Appendix B)
Sealing Compound (Item 53,[Appendix B)
Sealing Compound (Item 56,[Appendix B)
Solvent, Drycleaning (Item 68, [Appendix B)
Adapter, Fuel (8) (Item 1,
Gasket (4) (Item 93,
Gasket (8) (Item 122,
Washer (8) (Item 691,

Equipment Condition
Exhaust valves removed, 20-48)

a. Disassembly.

NOTE

Both cylinder heads are
disassembled the same way.

(1) Position cylinder head (1), machined surface
side down, on wooden blocks.

(2) Remove and discard eight fuel pipe
adapters (2) and washers (3) from cylinder
head (1).

20-130




@)

(4)

()

(6)

(7)

(8)

Remove four screws (4), washers (5), two
cover plates (6) and gaskets (7) from
cylinder head (1). Discard gaskets.

Remove eight screws (8), four covers (9)
and gaskets (10) from cylinder head (1).
Discard gaskets.

Remove plug (11) from cylinder head (1).

Remove nine pipe plugs (12) from cylinder
head (1).

Remove three plugs (13) from cylinder
head (1).

Remove connector (14) from cylinder
head (1).

TM 9-2320-364-34-4
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20-49. CYLINDER HEAD REPAIR (CONT).

NOTE

Perform Steps (9) and (11) for right cylinder head. Perform Steps (10) and (11) for left
cylinder head.

(90 Remove plug (15), plug (16), plug (17) and plug (18) from front of right cylinder head (1).
(10) Remove two plugs (19), plug (20), plug (21) and plug (22) from front of left cylinder head (23).
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(11) Remove plug (24), two plugs (25), plugs (26) and plug (27) from rear of right cylinder head (1).
(12) Remove two plugs (28), plugs (29), plug (30) and plug (31) from rear of left cylinder head (23).
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20-49. CYLINDER HEAD REPAIR (CONT).

[wame |

« 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.

b. Cleaning/Inspection.

« 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.

«  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.

{ CAUTION ¢
faaaaann

Use extreme caution not to scratch or nick cylinder head or damage may result to cylinder
head.

(1) Scrape excess gasket material from cylinder head.
(2) Thoroughly steam clean cylinder head.
(3) Clean cylinder head with drycleaning solvent.

(4) Dry cylinder head with compressed air.

[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.

(5) Clean all cylinder head components with diesel fuel and dry with compressed air.
NOTE
If cracks are visible in cylinder head, do not use Pressure Test Method.

(6) Inspect cylinder head for cracks using magnetic particle and fluorescent penetrate inspections (located in
General Inspection) before pressure testing. These inspections will locate exterior cracks. Replace
cylinder head if any cracks are detected.
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(7) Inspect studs in cylinder head for cracks or STUDS
looseness. Replace if damaged.

(8) Inspect bottom of cylinder head (1) for é‘
flatness with accurate straight edge and AE‘{ ?—"—l a 6
feeler gage. it 0 0 b K
ah O . Oap O . Oa D ol 7
(a) At points (1) through (5), maximum /hs,f’\(l) CQ"\("/C O\‘),{_?gf\ g
warpage is 0.004 in. (0.102 mm). Y [©O U <>\U © c»\U U/c>\%)/ 10
o - X ||}
(b) At points (6) through (11), maximum ”’W‘? LI R '.i;' B08~ )Y 4
warpage is 0.005 in. (0.127 mm).
. . 1 2 3 4 5
(c) If excessively warped, cylinder head G/
must be replaced.

NOTE

Cylinder head must have
minimum cylinder head height
of 3.536 in. (89.814 mm). If
cylinder head is not within
specifications, replace cylinder
head.

(9) Measure distance between top and bottom

faces of cylinder head (1). 3.536" MIN

(89.814 MM)

NAEN
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20-49. CYLINDER HEAD REPAIR (CONT).

(10)

(11)

(12)
(13)

(14)
(15)

(16)

(17)

20-136

VALVE CYLINDER
J/ WIRE BRUSH

Inspect eight injector tubes (2) for scoring, cracking, and leaks. If injector tubes fail inspection, replace
injector tubes.

Inspect eight water nozzles (3) for looseness or damage. Replace water nozzles failing inspection or
leakage during pressure testing.

Inspect 16 valve guides (4) for cracks, chipping, scoring, or excessive wear.

Using valve cylinder wire brush, clean valve guides (4).

NOTE

» Inside diameter of valve guide must be minimum of 0.3125 in. (7.938 mm) and maximum
of 0.3140 in. (7.9756 mm).

« Outside diameter of valve stem must be minimum of 0.310 in. (7.874 mm) and maximum
of 0.309 in. (7.849 mm).

Measure inside diameter of valve guide (4).
Measure outside diameter of corresponding valve stem (5).

NOTE

To obtain valve guide clearance, subtract valve stem diameter from valve guide inside
diameter measurement. Clearance should be between minimum of 0.0017 in. (0.0432 mm)
and maximum of 0.0035 in. (0.0889 mm), with limit of 0.0050 in. (0.1270 mm).

Determine valve guide clearance. If valve guide has excessive clearance or inside diameter, replace
valve guide.

Inspect valve bridge guides (6) for cracks, chipping, scoring, or excessive wear. If valve bridge guides
fail inspection, replace valve bridge guides.
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VALVE CYLINDER
J/ WIRE BRUSH

[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.

(18) Inspect cam follower bores (7) in cylinder head (1) for scoring or wear.
(a) If light score marks are found, clean up with crocus cloth moistened with diesel oil.

(b) Measure inside diameter of cam follower bore (7). Diameter must be between minimum 1.062 in.
(26.975 mm) and maximum of 1.063 in. (27.000 mm).

(c) Replace all parts failing inspection.

(19) Inspect 16 valve seat inserts (8) for cracks, pitting, chipping, scoring, or excessive wear. If valve seat
insert fails inspection, replace valve seat insert.
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20-49. CYLINDER HEAD REPAIR (CONT).

c. Pressure Testing.

NOTE

Perform magnetic particle and fluorescent penetrant inspections before pressure testing.
These inspections will locate exterior cracks. Replace cylinder head if cracks are detected.

(1) Install four injectors (1) (removed in Para
4-2) with clamps (2), washers (3) and
screws (4) in injector tubes (5). Tighten
screws 20 to 25 Ib-ft (27 to 34 N'm).

[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.

(2) Apply coat of sealing compound to threads
of eight screws (6).

(3) Install four gaskets (7) and covers (8) on
cylinder head (9) with eight screws (6).
Tighten to 26 to 29 Ib-ft (35 to 39 N'm).

(4) Align test fixture on top of bottom face of
cylinder head (9) so rubber stoppers cover
water inlets (10).

{ CAUTION ¢
faaaaann

Do not overtighten hold-down
cap screws. Rubber stopper
could distort enough to seal off
outer diameter of water nozzle.
Leak would not be detected from
outer diameter.

(5) Install and tighten six hold down screws on

test fixture until rubber stoppers start to
flatten out.
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(6)

(7)

(8)

(9)

(10)

(11)
(12)

Install end plate on thermostat end of
cylinder head (9).

Install plug (11) and plug (12) in rear of
cylinder head (9).

[wame |

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.

Install air hose to end plate and apply 40 psi
(276 kPa) to cylinder head (9).

NOTE

If cylinder head leaks, replace
seals or injector tubes as
required.

Apply coat of lubricating oil to cylinder
head (9) around seal and injector tube areas.

If leak is found in cylinder head (9), check
test assembly for proper seating. Repeat
Steps (8) and (9).

NOTE

If cylinder head (9) leaks when
Steps (8) and (9) are repeated,
replace cylinder head (9).

Slowly relieve air pressure.

Remove test fixture, plug (12) and end
plate from cylinder head (9).

TM 9-2320-364-34-4

TEST FIXTURE END

AIR HOSE

TEST FIXTURE
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20-49. CYLINDER HEAD REPAIR (CONT).

(13) Remove four screws (4), washers (3), clamps (2) and injectors (1) from injector tubes (5).

[wame |

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.

(14) Dry cylinder head with compressed air.

[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 IlI
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.

(15) Clean cylinder head with drycleaning
solvent.

(16) Dry cylinder head with compressed air.
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d. Assembly.

(1)
(2)
©)
(4)
()
(6)
(7)
(8)
(9)

[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.

Apply coat of sealing compound to plugs (24), (25), (26), (27), (28), (29), (30) and (31).
Install plug (24) in rear right cylinder head (1). Tighten plug 168 to 192 Ib-in (19 to 22 N-m).
Install two plugs (25) in rear right cylinder head (1). Tighten 23 to 27 Ib-ft (31 to 37 N-m).
Install two plugs (26) in rear right cylinder head (1). Tighten 216 to 264 Ib-in (24 to 30 N'm).
Install plug (27) in rear right cylinder head (1). Tighten 33 to 37 Ib-ft (45 to 50 N-m).

Install two plugs (28) in rear left cylinder head (23). Tighten 216 to 264 Ib-in (24 to 30 N-m).
Install two plugs (29) in rear left cylinder head (23). Tighten 23 to 27 Ib-ft (31 to 37 N'm).
Install plug (30) in rear left cylinder head (23). Tighten 168 to 192 Ib-in (19 to 22 N-m).
Install plug (31) in rear left cylinder head (23). Tighten 33 to 37 Ib-ft (45 to 50 N'm).
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20-49. CYLINDER HEAD REPAIR (CONT).

(10)

(11)
(12)
(13)
(14)
(15)
(16)
(17)

20-142
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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.

Apply coat of sealing compound to plugs (15), (16), (17), (18), (19), (20), (21) and (22).

Install plug (15) in front right cylinder head (1) until flush with cylinder head.

Install plug (18) in front right cylinder head (1). Tighten 168 to 192 Ib-in (19 to 22 N-m).

Install plug (16) in front right cylinder head (1). Tighten 23 to 27 Ib-ft (31 to 37 N-m).

Install plug (17) in front right cylinder head (1). Tighten 33 to 37 Ib-ft (45 to 50 N-m).

Install two plugs (19) and plug (20) in front left cylinder head (23). Tighten 14 to 16 Ib-ft (19 to 22 N-m).
Install plug (21) in front left cylinder head (23). Tighten 23 to 27 Ib-ft (31 to 37 N'm).

Install plug (22) in front left cylinder head (23). Tighten 33 to 37 Ib-ft (45 to 50 N'm).
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[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
Both cylinder heads are assembled the same way.
(18) Apply coat of sealing compound to three
plugs (13).
(19) Install three plugs (13) in cylinder head (1)
until flush.

(20)  Apply coat of sealing compound to nine
plugs (12).

(21) Install nine plugs (12) in cylinder head (1).
Tighten plugs 18 to 22 Ib-ft
(24 to 30 N'm).

(22) Install connector (14) in cylinder head (1).

(23)  Apply coat of sealing compound to
plug (11).

(24) Install plug (11) in cylinder head (1).

(25) Apply sealing compound to threads of four
screws (4).

(26) Install two gaskets (7), cover plates (6),
four washers (5) and screws (4) on cylinder
head (1). Tighten screws to 26 to 29 Ib-ft
(35t0 39 N'm).
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20-49. CYLINDER HEAD REPAIR (CONT).

(27) Install eight washers (3) on fuel pipe
adapters (2).

(28) Install eight fuel adapters (2) in cylinder
head (1). Tighten adapters to 40 to 45 Ib-ft
(54 to 61 N'm).

e. Follow-On Maintenance:

. Install exhaust valves| (Para 20-48).

END OF TASK
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20-50. VALVE GUIDE REPAIR.

This task covers:

a. Disassembly b. Assembly

¢. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240,
Installer, Guide, Valve (Item 108, [Appendix F)
Remover, Guide, Valve (Item 190,[Appendix F)

Wooden Block (2) (Appendix C)

Materials/Parts

Seal, Qil (32) (Item 595,

Equipment Condition
Cylinder head disassembled,| (Para 20-49)

a. Disassembly.
NOTE

All 32 valve guides are removed
the same way. Repeat Steps (1)
and (2) for each valve guide.

(1) Position cylinder head (1), machined surface
side up, on wooden blocks.

(2) Using valve guide remover, drive valve
guide (2) out of valve bore (3).

b. Assembly.
NOTE

All 32 valve guides are installed
the same way. Repeat Steps (1)
through (3) for each valve guide.

(1) Position cylinder head (1) with machined
side down on wooden blocks.

(2) Install threaded end of valve guide (2) into
valve guide installer.

NOTE

Valve guide is installed in cylinder
head until valve guide extends above
face of cylinder head 0.67 to 0.71 in.
(17.02 to 18.03 mm).

(3) Install valve guide (2) in cylinder head (1).

c. Follow-On Maintenance:
«  Assemble cylinder head (Para 20-49).

END OF TASK

4

VALVE GUIDE ,

REMOVER  / 2 OODEN
4 BLOCKS
\

A B

@\\\*—Qg}ﬂa(
o

o—41

VALVE GUIDE

INSTALLER
W‘grm.)
.00.“ 0’&

0.67 IN. TO 0.71 IN.
(17.02 MM TO 18.03 MM)
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20-51. VALVE BRIDGE GUIDE REPAIR.

This task covers:

a. Disassembly b. Assembly

c¢. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240,
Drill Set, Twist (Item 48,
Drill, Electric, Portable, 1/4 in.
(Item 49, [Appendix F)
Hammer, Slide (Item 89,[Appendix F)

Installer, Valve Bridge (Item 121,[Appendix F)
Remover Set, Valve Bridge

(Item 185, [Appendix F)

Tools and Special Tools - Continued
Remover, Valve Bridge (Item 192,[Appendix F)

Materials/Parts
Compound, International No. 2
(Item 16, [Appendix B)

Equipment Condition
Cylinder head disassembled | (Para 20-49)
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a. Disassembly.

NUT |
BROKEN VALVE @ | VALVE BRIDGE
BRIDGE GUIDE ‘ i GUIDE REMOVER

REMOVER

SLEEVE

WASHER

NOTE
« All 16 valve bridge guides are removed the same way.

« If valve bridge guide is not broken, perform Steps (1) through (3). If valve bridge guide is
broken, perform Steps (4) through (6).

(1) File or grind two opposite notches 1/16 in. (1.6 mm) deep in side of valve bridge guide (1),
approximately 1-1/4 in. to 1-1/2 in. (31.8 to 38.1 mm) from upper end.

(2) Position washer over valve bridge guide (1) and slide guide remover over valve bridge guide (1). Align
screws with notches in guide and tighten to hold tool securely.

(3) Position sleeve over valve bridge guide remover. Thread nut on valve bridge guide remover and tighten
to remove valve bridge guide (1) from cylinder head (2).

(4) Drill hole 1/2 in. (12.7 mm) deep in end of valve bridge guide (1) using No. 3, 0.213 in. drill bit.
(5) Tap valve bridge guide (1) with 1/4 in. (6.4 mm) bottoming tap.

(6) Thread broken valve bridge guide remover in valve bridge guide (1) and attach slide hammer to remover.
After one or two sharp blows with slide hammer, remove broken valve bridge guide.
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20-51. VALVE BRIDGE GUIDE REPAIR (CONT).

b. Assembly.

[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

All 16 valve bridge guides are
installed the same way.

(1) Apply International No. 2 compound to
valve bridge guide (1).
NOTE

Bridge guide is positioned in
cylinder head with undercut edge
of bridge guide installed in hole
in cylinder head.

(2) Position bridge guide (1) in hole in cylinder
head (2).

(3) Using valve bridge guide installer, install
bridge guide (1) straight into cylinder
head (2) until seated.

c. Follow-On Maintenance:
»  Assemble cylinder head, (Para 20-49).

END OF TASK
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20-52. VALVE SEAT INSERT REPAIR.
This task covers:
a. Disassembly c. Assembly
b. Cleaning/Inspection d. Follow-On Maintenance
INITIAL SETUP
Tools and Special Tools Tools and Special Tools - Continued
Tool Kit, General Mechanic’s Wooden Block (2)
(Item 240,
Gage, Dial (Item 74,[Appendix F) Materials/Parts
Grinding Kit, Valve Seal (Item 84, [Appendix F) Valve, Seat (Item 687,
Installing Tool, Valve (Item 125,
Remover, Valve Seat (Item 194, |Appendix F) Equipment Condition
Cylinder head disassembled,[(Para 20-49)

a. Disassembly.

PULLER ASSEMBLY

NOTE

There are 16 valve seat inserts in each cylinder head. All valve seat inserts are removed the
same way.

(1) Position cylinder head (1), machined side up, on wooden blocks.

(2) Using collet and puller assembly, remove and discard valve seat insert (2) from counterbore (3) of
cylinder head (1).
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20-52. VALVE SEAT INSERT REPAIR (CONT).

b. Cleaning/Inspection.

)
(2)
@)
(4)

20-150
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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 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.

«  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.

Clean all parts with drycleaning solvent.
Dry all parts with compressed air.
Inspect valve seat insert counterbore for cleanliness, concentricity, flatness and cracks.

Inspect valve seat insert counterbore for diameter of 1.440 to 1.441 in. (3.658 to 3.660 cm) and a depth of
0.3395 to 0.3505 in. (0.862 to 0.890 cm).



c. Assembly.

(1)

(2)

®3)

(4)

{ CAUTION ¢
faaaaann

Cylinder head must be preheated
in hot water to a temperature of
180 to 200 degrees F (82 to 93
degrees C) or damage to the
valve seat insert would result.
Do not use propane torch to

preheat.
NOTE
« All inserts are installed the
same way.

« Install inserts while cylinder
head is still hot.

Position cylinder head (1), machined side
up, on wooden blocks.

Position valve seat insert (2), seat side up, in
counterbore (3).

Using valve seat insert installer, drive valve
seat insert (2) until fully seated in cylinder
head (1).

NOTE

If runout exceeds 0.002 in. (0.05
mm), regrind valve seat.

Set dial gauge on cylinder head (1) and
check roundness of each valve seat insert
(2) relative to valve guide. Total runout
must not exceed 0.002 in. (0.05 mm).

d. Follow-On Maintenance:

Assemble cylinder head_(Para 20-49).

END OF TASK

TM 9-2320-364-34-4

VALVE SEAT
INSERT INSTALLER

DIAL GAGE
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20-53. INJECTOR TUBE REPAIR.

This task covers:

a. Disassembly b. Assembly

c¢. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240,
Compressor Unit, Air (Item 35,
Gage, Depth (Item 71 [Appendix F)
Gloves, Chemical Oil Protective
(Item 81,[Appendix F)
Goggles, Industrial (Item 83, [Appendix F)
Gun, Airblow (Item 86,[Appendix F)
Reconditioning Set, Injector Tube
(Item 182,[Appendix F)
Wrench, Torque (0-175 Ib-ft [0-237 N-m])
(Item 277,
Wooden Block (2)

Materials/Parts
Cloth, Cleaning (Item 11, [Appendix B)
Qil, Lubricating (Item 36, [Appendix B)
Solvent, Drycleaning (Item 68,
Kit, Repair (Item 147,

Equipment Condition
Cylinder head disassembled,[(Para 20-49)

All eight injector tubes are removed the same way.

a. Disassembly.
INJECTOR
TUBE
INSTALLER
NOTE
(1) Insertinjector tube installer in injector tube (1).
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)

®3)

(4)

Install pilot in injector tube installer through
bottom of cylinder head (2).

Tap pilot to loosen injector tube (1) from
cylinder head (2).

Remove injector tube (1), preformed
packing (3), pilot, and installer from
cylinder head (2). Discard injector tube and
preformed packing.

b. Assembly.

(1)

(2)

©)

NOTE

« All eight injector tubes are
installed the same way.

« Injector tube must be
reamed before injectors can
be installed.

Wipe debris from injector tube (1) and
cylinder head counterbore (2) with cleaning
cloth.

Install preformed packing (3) into cylinder
head counterbore (2).

Using injector tube installer, tap injector
tube (1) into cylinder head counterbore (2)
until bottom rim of installer is flush with
cylinder head (4).

TM 9-2320-364-34-4

INJECTOR TUBE INSTALLER

PILOT

INJECTOR TUBE INSTALLER
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20-53. INJECTOR TUBE REPAIR (CONT).

(4)

()

(6)

(7)
(8)

(9)

(10)

20-154

Position cylinder head (4), machined side
up, on two wooden blocks.

Using upsetting die, seat injector tube (1) in
cylinder head (4). Tighten to 30 Ib-ft
(41 N'm) and remove upsetting die.

Position cylinder head (4) on side on
woaoden blocks.

{ CAUTION ¢
faaaaann

Turn reamer to the right only.
Turning reamer to the left will
damage reamer and injector tube.

Lubricate reamer blades with lubricating oil.

Ream injector tube (1) with first operation
reamer.

Wipe metal filings from injector tube (1)
with cleaning cloth.

Repeat Steps (7) through (9) until shoulder
of reamer touches top of injector tube (1).

UPSETTING

P

FIRST
OPERATION
REAMER




(11)

(12)

(13)

(14)

(15)

(16)

Using tube tip refinisher, remove excess
material from tip of injector tube (1) until
finisher contacts bottom of cylinder

head (4).

Clean metal filings from inside of injector
tube (1).

Position cylinder head (4) on wooden
blocks with machined side up.

Install protrusion gage in top of cylinder
head (4) through injector tube (1).

NOTE

Measurement must be 0 + 0.014
in. (0.36 mm). If measurement is
within tolerance, perform Steps
(21) and (22). If measurement is
more than 0.014 above 0 reading,
replace tube and perform Steps
(16) through (20).

Using depth gage, measure distance to
protrusion gage in cylinder head (4).

Set cylinder head (4) machined side down
on wooden blocks.

TM 9-2320-364-34-4

TUBE TIP C\‘:‘
REFINISHER |,
\/i

GAGE

ﬂ”AWAY VIEW

DIAL INDICATOR

DEPTH
GAGE

PROTRUSION
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20-53. INJECTOR TUBE REPAIR (CONT).

(17)

(18)

(19)

(20)
(21)
(22)

(23)

[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 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.

Clean injector tube (1) with drycleaning
solvent.

{ CAUTION ¢
faaaaann

Reaming injector tube to the left
will damage reamer blades and
injector tube.

Lubricate reamer blades with lubricating
oil while reaming injector tubes (1) with
second operation reamer.

Ream injector tube (1) to the right with
second operation reamer.

Clean filings from injector tube (1).

Repeat Steps (17) through (20) until protrusion gage is flush = 0.014 in. (0.36 mm).

Clean injector tube (1) with drycleaning solvent.

[wame |

SECOND
OPERATION
REAMER

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.

Dry with compressed air.

c. Follow-On Maintenance:

Assemble cylinder head, (Para 20-49).

END OF TASK
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20-54. WATER NOZZLE REPAIR.

This task covers:

a. Disassembly
b. Cleaning/Inspection

c. Assembly
d. Follow-On Maintenance

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240,
Gloves, Chemical Oil Protective
(Item 81, Appendix F)
Goggles, Industrial (Item 83, [Appendix F)
Tap and Die Set (Item 234,
Screw (1/2 in. by 4 in.)

Equipment Condition
Cylinder head disassembled, [Para 20-49)

a. Disassembly.

(1)

(2)

®3)
(4)

NOTE

All water nozzles are removed
the same way.

Start 1/2 in. tap in water nozzle (1) in
cylinder head (2).

NOTE

If water nozzle is not removed in
Step (2), go on to Step (3).

Thread water nozzle (1) 1/2 in. (12.7 mm)
deep in cylinder head (2). Remove tap.

Thread 1/2 in. screw in water nozzle (1).

Pull on screw and remove water nozzle (1)
from cylinder head (2).
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b. Cleaning/Inspection.

[wame |

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 shavings from cylinder head (2) with
compressed air.

(2) Inspect water nozzle holes for cracks and
damage. If damaged, replace cylinder head

).

(3) Inspect water inlet ports for cleanliness and
deposit buildup.

c. Assembly.

NOTE

« All water nozzles are
installed the same way.

»  Water nozzles are installed
until flush or recessed less
than 0.015 in. (0.38 mm)
below cylinder head surface.

(1) Install water nozzle (1) in cylinder head (2).

d. Follow-On Maintenance:

»  Assemble cylinder head, (Para 20-49).

END OF TASK
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20-55. BLOWER DRIVE ASSEMBLY REPAIR.

This task covers:

a. Disassembly b. Cleaning/Inspection c. Assembly

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240,
Caps, Vise Jaw (Item 27,[Appendix F)
Compressor Unit, Air (Item 35,
Gage Set, Feeler (Item 67,[Appendix F)
Gage Set, Telescoping (Item 69,[Appendix F)
Gloves, Chemical Oil Protective
(Item 81, Appendix F)
Goggles, Industrial (Item 83, [Appendix F)
Gun, Airblow (Item 86,[Appendix F)
Micrometer, Outside, Caliper, Set
(Item 139,[Appendix F)
Vise, Machinist’s (Item 249,[Appendix F)

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

Materials/Parts
Qil, Lubricating (Item 36, [Appendix B)
Solvent, Drycleaning (Item 68,
Lockwasher (Item 265,[Appendix E)
Pin (Item 414,
Screw (6) (Item 536,

Equipment Condition
Blower drive assembly on clean work surface.

a. Disassembly.

(1) Remove three screws (1) and camshaft
hub (2) from blower drive assembly (3).
Discard screws.

(2) Remove three screws (4) and two spring
plates (5) from camshaft hub (2). Discard
SCrews.

(3) Position blower drive assembly (3) in vise
with soft jaws.

(4) Bend tangs of lockwasher (6) away from
nut (7).
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20-55. BLOWER DRIVE ASSEMBLY REPAIR (CONT).

(%)

(6)

(")

Remove nut (7), lockwasher (6), thrust
washer bearing (8), thrust bearing (9), drive
gear (10) and thrust bearing (11) from
blower drive assembly (3). Discard
lockwasher.

Remove and discard pin (12) from blower
drive assembly (3).

Remove blower drive assembly (3) from vise.

b. Cleaning/Inspection.

(1)
(2)
©)
(4)

()

(6)

20-160
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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 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.

«  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.

Clean all metal parts with drycleaning solvent.

Dry parts, except bearings, with compressed air. Let bearings air dry.

Inspect oil passages to ensure all passages are free of debris.

Inspect all threads for stripped or crossed condition. Replace damaged parts.
NOTE

If thrust washer is not within specification, replace thrust washer.

Using a micrometer, check to ensure that thrust washer thickness is between 0.2350 and 0.2450 in. (5.97
and 6.223 mm).

NOTE

If thrust bearings are not within specification or show signs of scoring, replace thrust bearing.

Using a micrometer, check to ensure that thrust bearing thickness is between 0.0590 and 0.0610 in.
(1.499 and 1.549 mm). Inspect thrust bearings for scoring.



(7)

(8)

(9)
(10)

(11)

(12)

TM 9-2320-364-34-4

Inspect drive gear teeth for scoring, pitting, and burning (blue or dark spots). Replace if teeth are
damaged.

Inspect accessory drive hub for cracks, breaks, stripped threads or worn-out splines in bore. Replace if
damaged.

Inspect both flex spring plates for cracks, distortion, or other damage. Replace if damaged.

Using a telescoping gage and micrometer,
check that inside diameter of drive gear
bushings (1) is between 1.6260 and 1.6265 in.
(41.300 and 41.313 mm). Record diameter.

Using a micrometer, check diameter of blower
drive support (2) at base of shaft (3).

Diameter must be between 1.6240 and 1.6265
in. (41.250 and 41.313 mm). Record
diameter.

Subtract diameter recorded in Step (10)
from diameter recorded in Step (11).
Clearance between blower drive support
(2) and support bushing (1) is between
0.0010 and 0.0025 in. (0.025 and 0.064
mm) when parts are new. Limit is 0.0050
in. (0.127 mm) for used parts.

c. Assembly.

(1)

(2)

()

(4)

()

(6)

(7)

(8)

Apply lubricating oil to support bushings (1)
in drive gear (2).

Place blower drive assembly (3) in vise with
soft jaws.
Install pin (4) in blower drive assembly (3).

Apply light coat of lubricating oil to blower
drive assembly (3), thrust washer bearing
(5) and thrust washer bearing (6).

Install thrust washer bearing (5) on blower
drive assembly (3).

Install drive gear (2) with flat side towards
blower drive assembly (3).

Install thrust washer bearing (7) and thrust
washer bearing (6) with tang of thrust
washer bearing fitting in thrust washer
bearing notch on blower drive assembly (3).

Install lockwasher (8) and nut (9), with
lockwasher tang fitting in thrust washer
bearing (7) notch on blower drive

assembly (3). Tighten nut 50 to 60 Ib-ft (68
to 81 N'm).
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20-55. BLOWER DRIVE ASSEMBLY REPAIR (CONT).

NOTE

If clearance is less than 0.005 in.
or more than 0.012 in. (0.127 mm
or 0.31 mm), discard blower
drive assembly.

(9) Using feeler gage, measure clearance
between thrust washer bearing (6) and thrust
washer bearing (7).

(10) Bend tangs of lockwasher (8) against sides
of nut (9).

(11) Install two spring plates (10) on camshaft
hub (11) with three screws (2). Tighten
screws 35 to 39 Ib-ft (47 to 53 N-m).

(12) Install camshaft hub (11) on blower drive
assembly (3) with three screws (13). Tighten
screws 35 to 39 Ib-ft (47 to 53 N-m).

END OF TASK
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20-56. AFTERCOOLER INSPECTION.

This task covers:

a. Cleaning/Inspection

INITIAL SETUP
Toﬁzsn}i'fpgceir?;rzlj?\/llsechan'c’s Materials/Parts
i i . .

y Solvent, Drycleaning (Item 68,
(Item 240, Yy g( [Appendix B)
Compressor Unit, Air (Item 35, Equipment Condition
Gloves, Chemical Oil Protective Aftercooler on clean work surface.
(Item 81,|Appendix F)

Goggles, Industrial (Item 83,[Appendix F)
Gun, Airblow (Item 86,[Appendix F)
Steam Cleaner (Item 227,[Appendix F)

a. Cleaning/Inspection.
WATER

(1) Inspect all cooler fins and air and water PASSAGES
passages for plugging, bent, broken, leaking,
or other obvious damage. Replace damaged
parts.

(2) Clean fins of dirt or any other foreign
obstructions with a small brush.

[wame |

« 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.

« 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.

(3) Using steam cleaner or high pressure hot water rinse, clean outside of core to remove any loose deposits
or debris.
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20-56. AFTERCOOLER INSPECTION (CONT).

[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 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.

NOTE

Ensure water connections are open so cleaning solution can penetrate both water and air
sides of core.

(4) Soak aftercooler core in tank filled with a solution of drycleaning solvent for 12 hours.

(5) Remove core from tank and rinse thoroughly with steam cleaner or high pressure hot water rinse.

[wame |

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.

NOTE

To ensure debris is not forced farther into fins, direct stream of air opposite direction of
normal coolant and air flow.

(6) Blow out air and water sides of core using compressed air.

(7) Rinse core with clean drycleaning solvent to remove any excess oil or grease.

(8) Remove drycleaning solvent from core using steam cleaner or high pressure hot water rinse.
(9) Blow dry air and water sides of core using compressed air.

(10) Visually inspect aftercooler core tubes and fins to ensure cleaning process has completely removed all
contamination. If contamination still exists, repeat cleaning procedure and inspection.

END OF TASK

20-164



TM 9-2320-364-34-4

20-57. ENGINE OIL COOLER ASSEMBLY TESTING.

This task covers:

a. Pressure Testing

INITIAL SETUP
Tools and Special Tools Materials/Parts
Tool Kit, General Mechanic’s QOil, Lubricating (Item 36,
(Item 240, Solvent, Drycleaning (Item 68,
Compressor Unit, Air (Item 35, Gasket (1) (Item 65,

Gloves, Heavy Duty (Item 82,[Appendix F)
Goggles, Industrial (Item 83,[Appendix F)
Gun, Airblow (Item 86,[Appendix F)
Pump, Force (Item 178,[Appendix F)

Plate, Oil Cooler Test

Equipment Condition
Oil cooler on clean work surface.

a. Pressure Testing.
NOTE

Use rubber gasket with plate to ensure tight seal.

(1) Attach gasket and plate to flanged side of oil cooler core (1) with ten screws (2).

[wame |

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.

(2) Attach air hose to oil cooler core (1) and
apply 75 to 150 psi (517 to 1034 kPa) air
pressure.

(3) Submerge oil cooler core (1) in tank of hot
water.

(4) Check for air bubbles which would indicate
leak in oil cooler core (1).

(5) Remove oil cooler core (1) from water.

(6) Relieve air pressure and remove air hose
from oil cooler core (1).

(7) Remove ten screws (2), plate and gasket GASKET
from oil cooler core (1).
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20-57. AFTERCOOLER INSPECTION (CONT).

[wame |

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.

(8) Dry oil cooler core (1) with compressed air.

(9) Replace oil cooler core (1) if any leaks are
detected.

(10)  Apply lubricating oil to oil cooler core (1).

END OF TASK
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20-58. IDLER GEAR REPAIR.

This task covers:

a. Disassembly b. Cleaning/Inspection c. Assembly
INITIAL SETUP

Tools and Special Tools Materials/Parts
Tool Kit, General Mechanic’s Oil, Lubricating (Item 36,
(Ttem 240, Rope, 3/4 in. thick, 20 ft (Item 48,
Caps, Vise Jaw (Item 27, [Appendix F) Solvent, Drycleaning (Item 68,
Compressor Unit, Air (Item 35, Screw (6) (Item 525,
Gloves, Chemical Oil Protective
(Item 81,[Appendix F) Equipment Condition
Goggles, Industrial (Item 83, Idler gear on clean work surface.

Gun, Airblow (Item 86,

Plate Kit, Gear Bearing (Item 148,
Press, 60 Ton (Item 164,

Scale, Tension (Item 199,[Appendix F)

Vise, Machinist’s (Item 248,[Appendix F)
Wrench, Torque (0-175 Ib-ft [0-237 N'm])
(Item 277,

a. Disassembly.

NOTE

e Perform this task for DDEC II
engines only.

« If DDECII/IV idler gear is
damaged, it must be replaced.

« The idler gear bearing is a
matched assembly. Matchmark
components during disassembly
to ensure reassembly of the parts
in their original positions.

(1) Remove and discard six screws (1) from
retainer (2).

(2) Remove retainer (2) from idler gear (3).
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20-58. IDLER GEAR REPAIR (CONT).

@)

(4)

(%)
(6)

(7)

20-168

{ CAUTION ¢
faaaaann

Use extreme care when handling
idler gear bearings. Ensure
bearings do not get scratched or
damaged.

Position idler gear (3) in press with inner
bearing cone (4) supported on steel blocks.

{ CAUTION ¢
faaaaann

Idler gear must be rotated during
removal to prevent damage to
bearing cones.

Rotate idler gear (3) while pressing idler
gear hub (5) out of bearing cones (4)
and (6).

Remove idler gear (3) as a unit from press.

Remove outer bearing cone (6), inner spacer
ring (7) and inner bearing cone (4) from
idler gear (3).

NOTE

Perform Step (7) only if bearing
cups are damaged.

Remove outer bearing cup (8), outer spacer
ring (9) and inner bearing cup (10) from
idler gear (3).




b. Cleaning/Inspection.

C.

waznme |
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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.

«  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 parts with drycleaning solvent.
(2) Dry all parts, except bearings, with compressed air. Allow bearings to air dry.
(3) Inspect bearing for scoring, pitting, or flat spots on rollers or cones.
(4) Examine gear teeth for scoring, pitting, and chips.
(5) Replace all damaged parts.
Assembly.
NOTE
« Perform Steps (1) through (6) only if bearing cups were removed.
« The idler gear bearing is a matched assembly. Do not mix the components with another
bearing assembly.

(1) Support idler gear (1), shoulder down, on

bed of press.
(2)  Apply lubricating oil to inner bearing

cup (2) and position inner bearing cup,

numbered side up, into bore of gear (1).
(3) Press inner bearing cup (2) to seat against

shoulder of idler gear (1).
(4) Install outer spacer ring (3) on inner bearing

cup (2).
(5) Apply lubricating oil to outer bearing

cup (4) and position outer bearing cup,

numbered side down, into bore of idler

gear (1).
(6) Press outer bearing cup (4) against outer

spacer ring (3).
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20-58. IDLER GEAR REPAIR (CONT).

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

20-170

Apply lubricating oil to all parts. Place
outer bearing cone (5) numbered side down
on bed of press.

Press idler gear hub (6) into outer bearing
cone (5) until bottom of idler gear hub is
flush with bottom of cone.

Install inner spacer ring (7) on idler gear
hub (6).

Position gap in inner spacer ring (7) on side
opposite of oil hole in idler gear hub (6).

Support outer bearing cone (5) and idler
gear hub (6).

Install idler gear (1) on idler gear hub (6).

{ CAUTION ¢
faaaaann

Turn gear while installing bearing
cone on idler gear hub to prevent
damage to bearing cups.

Turn idler gear (1) while pressing inner
bearing cone (8), numbered side up, over
idler gear hub (6).

Hold idler gear hub (6) and turn idler
gear (1) to see if binding occurs.




()

TEST FIXTURE
PLATE 1
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TENSION
<~ SCALE

TEST FIXTURE
PLATE 2

TEST FIXTURE
PLATE 3

(15) Position idler gear (1) in vise with soft jaws.

(16) Mount test fixture plate 1 and test fixture plate 2 on idler gear (1) with screw (9) and nut (10). Tighten to

90 Ib-ft (122 N'm).

(17) Mount test fixture plate 3 on idler gear (1) with three washers (11), lockwashers (12) and screws (13).

Tighten to 40 Ib-ft (54 N'm).

(18) Position test fixture plate 1 in vise so test fixture plate 3 faces upward.

(19)

(20)

(21)

NOTE
Pull to start gear moving must not

be less than 0.5 Ib (0.23 kg) or

more than 4.0 Ibs (1.8 kg). /@
Wrap rope several times around idler
gear (1).

Attach tension scale to rope.

NOTE

Maximum difference between
pulls in Step (21) is 2 Ibs, 11
ounces (1.22 kg). If difference L
between pulls does not meet
specifications, replace bearings.

Pull idler rope several times and record pull
required to start gear turning.
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20-58. IDLER GEAR REPAIR (CONT).

TEST FIXTURE

PLATE 1 @
TEST FIXTURE
PLATE 2 TEST FIXTURE
PLATE 3
(22) Position idler gear (1) in vise with soft jaws.

(23)
(24)
(25)
(26)

Remove three screws (13), lockwashers (12), washers (11) and test fixture plate 3 from idler gear (1).
Remove nut (10), screw (9) and two test fixture plates 2 and 1.
Remove idler gear (1) from vise.

Install retainer (14) on idler gear (1) with
six screws (15). Tighten screws 24 to 29
Ib-ft (33 to 39 N'm).

END OF TASK

20-172



TM 9-2320-364-34-4

20-59. ENGINE OIL PUMP DRIVE GEAR INSPECTION.

This task covers:

a. Cleaning/Inspection

INITIAL SETUP

Tools and Special Tools Materials/Parts
Tool Kit, General Mechanic’s QOil, Diesel, Fuel (Item 32,[Appendix B)
(Item 240,
Compressor Unit, Air (Item 35, Equipment Condition

Gage Set, Telescoping (Item 69,[Appendix F) Oil pump drive gear on clean work surface.
Gloves, Chemical Oil Protective

(Item 81,[Appendix F)

Goggles, Industrial (Item 83, [Appendix F)
Gun, Airblow (Item 86,[Appendix F)
Micrometer, Outside, Caliper, Set

(Item 139, |Appendix F)

a. Cleaning/Inspection.

[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.

(1) Clean crankshaft (1), spacer (2), gear (3)
and key (4) with diesel fuel.
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20-59. ENGINE OIL PUMP DRIVE GEAR INSPECTION (CONT).

[wame |

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.

(2) Dry parts with compressed air.

NOTE

Diameter must be minimum of
2.498 in. (63.45 mm) and
maximum of 2.500 in. (63.50
mm).

(3) Measure crankshaft (1) diameter. Replace
crankshaft if not within specifications.

NOTE

Diameter must be minimum of
2.5005 in. (63.51 mm) and
maximum of 2.5010 in. (63.53
mm).

(4) Measure oil pump drive gear bore (5).
Replace oil pump drive gear if not within
specifications.

(5) If gear teeth are broken, worn, or scored,
replace gear.

END OF TASK
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20-60. PISTON AND CONNECTING ROD REPAIR.

This task covers:

a. Disassembly

b. Cleaning/Inspection

c. Assembly

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240,
Alignment Tool, Pin (Item 14, [Appendix F)
Caps, Vise Jaw (Item 27,[Appendix F)
Compressor Unit, Air (Item 35, [Appendix F)
Detector, Leak, Vacuum Gage
(Item 45,
Gage Set, Feeler (Item 68,[Appendix F)
Gage Set, Telescoping (Item 69,[Appendix F)
Gage, Piston, Groove (Item 79,[Appendix F)
Gloves, Chemical Oil Protective
(Item 81, [Appendix F)
Goggles, Industrial (Item 83,[Appendix F)
Gun, Airblow (Item 86,[Appendix F)
Installing Tool, Piston (Item 124,
Micrometer, Outside, Caliper Set
(Item 139, [Appendix F)
Remover and Installer, Piston Ring
(Item 183,[Appendix F)
Scale, Tension (Item 199,[Appendix F)
Stone, Sharpening (Item 229,[Appendix F)
Vise, Machinist’s (Item 248,[Appendix F)

Materials/Parts
Brush, Paint (Item 8,
Compound, International, No. 2

(Item 16, |Appendix B)

Materials/Parts - Continued

Personnel Required

Equipment Condition

QOil, Diesel, Fuel (Item 32, [Appendix B)

Qil, Lubricating (Item 36, [Appendix B)

Solvent, Drycleaning (Item 68, |Appendix B)
Bearing, Piston Pin (8) (Item 14,
Ring Set, Piston (16) (Item 317,
Retainer, Piston Pin (16) (Item 474,
Ring, Piston (8) (Item 481,

Ring, Piston (16) (Item 482,

Ring, Piston (8) (Item 483,

Rod Bearing Set (8) (Item 513,

Two

Piston and connecting rod on clean work surface.
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20-60. PISTON AND CONNECTING ROD REPAIR (CONT).

a. Disassembly.

1)

()

®3)

(4)

()

(6)
(7)

(8)

(9)

20-176

Position connecting rod (1) in soft jawed

vise.
‘ WARNING I

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

O PISTON
RING

REPLACER

Using piston ring replacer, remove and
discard three upper piston rings (2) from
piston (3).

Using piston ring replacer, remove and
discard four lower piston rings (4) from
piston (3).

Remove and discard two oil ring
expanders (5) from lower piston ring
grooves in piston (3).

Punch hole in two piston pin retainers (6)
and remove piston pin retainers from
piston (3). Discard piston pin retainers.

Loosen two screws (7) in connecting rod (1).

Remove connecting rod (1) and piston (3)
from vise.

NOTE

Matchmark connecting rod prior
to removal.

Remove two screws (7) and spacers (8)
from connecting rod (1).

Remove connecting rod (1) from piston (3).



(10)

(11)

(12)
(13)

(14)

(15)

NOTE

Matchmark piston pin, piston
crown, piston skirt and piston
pin bearing prior to removal.

Remove piston pin (9) from piston
crown (10).

Separate piston crown (10) from piston
skirt (11).

Remove seal (12) from piston crown (10).

Remove piston pin bearing (13) from piston
crown (10).

Remove two nuts (14), bearing cap (15)
and bearing shells (16) and (17) from
connecting rod (18). Discard bearing
shells.

NOTE

Perform Step (15) only if
connecting rod is damaged.

Remove two connecting rod bolts (19)
from connecting rod (18).

TM 9-2320-364-34-4
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20-60. PISTON AND CONNECTING ROD REPAIR (CONT).

b. 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 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.

{ CAUTION ¢
faaaaann

Do not sandblast or use wire brush to clean carbon deposits from piston skirt. Damage to
parts may occur.

(1) Clean carbon deposits from all ring grooves using soft bristle brush and drycleaning solvent.
(2) Clean oil drain holes in piston skirt using brush and drycleaning solvent.

(3) Clean all metal parts, except connecting rod and piston pin with drycleaning solvent.

[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.

(4) Clean connecting rod and piston pin with diesel fuel.

[wame |

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.

(5) Dry all parts with compressed air.
(6) Inspect all parts for nicks, burrs or scratches. Replace all damaged parts.

(7)  Inspect piston skirt and piston crown for score marks, cracks, or damaged ring grooves.
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(8)

(9)

(10)

(11)

(12)

NOTE

«  Piston crown, bearing, and
pin must be replaced as an
assembly.

« If wire is not flush or
protrudes slightly from fire
ring groove, replace crown,
bearing and pin.

Insert 0.100 in. (2.54 mm) “GO” wire in
piston groove gage completely around fire
ring groove (1).

Insert 0.106 in. (2.692 mm) “NO-GO” wire
in piston groove gage completely around
fire ring groove (1).

NOTE

If diameter is not between
minimum of 4.8104 in. (12.218
cm) and maximum of 4.8134 in.
(12.226 cm), replace piston
crown, bearing and pin.

Measure piston crown (2) diameter above
fire ring groove (1).

NOTE

If diameter is not between
minimum of 4.4650 in. (11.341
cm) and maximum of 4.4750 in.
(11.367 cm), replace piston
crown, bearing and pin.

Measure diameter above and below seal
ring groove (3).

NOTE

If diameter is not between
minimum of 3.2360 in. (8.219
cm) and maximum of 3.2370 in.
(8.222 cm), replace piston crown,
bearing and pin.

Measure diameter above and below bearing
bore (4).

PISTON GROOVE GAGE

TM 9-2320-364-34-4
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20-60. PISTON AND CONNECTING ROD REPAIR (CONT).

(13) Using feeler gage and piston ring (5),
measure ring to groove clearance in piston FEELER
crown (2) and piston skirt (6).

(14) Fire ring groove (1) clearance must be
between minimum of 0.0010 in. (0.0254 mm)
and maximum of 0.0070 in. (0.178 mm).

(15) Top compression groove (7) clearance must
be between minimum of 0.0100 in.
(0.2540 mm) and maximum of 0.0220 in.
(0.5588 mm).

(16) Bottom compression groove (8) clearance
must be between minimum of 0.0040 in.
(0.1016 mm) and maximum of 0.0130 in.
(0.3302 mm).

(17)  Using two piston rings, measure oil control
grooves (9) and (10). Clearance must be
between minimum of 0.0015 in. (0.0381 mm)
and maximum of 0.0080 in (0.2032 mm).

(18) Measure diameter of piston skirt (6).
Diameter must be minimum of 4.8318 in.
(12.2728 cm) and maximum of 4.8340 in.
(12.2784 cm).

(19) Using telescoping gage and micrometer,
measure piston pin bore (11) in piston m
skirt (6). Diameter must be between
minimum of 1.5025 in. (3.8164 cm) and
maximum of 1.5040 in. (3.8202 cm).

(20) Measure piston pin (12) diameter. Diameter
must be between minimum of 1.4980 in.
(3.8049 cm) and maximum of 1.5000 in.
(3.8100 cm).

(21) Inspect pin bearing (13) for scoring or wear.
Bearing thickness must be between
minimum of 0.0860 in. (2.1844 mm) and
maximum of 0.0880 in. (2.2352 mm).

NOTE

Piston crown, bearing and pin
must be replaced as an assembly.

(22) Replace parts that are not within
specification.

20-180




(23) With cylinder liner (14) installed in engine
block (15) and with the aid of an assistant
hold piston skirt (7) upside down in cylinder
liner (14) and attach tension scale to feeler
gage set and check clearance in four places

(24)

(25)

NOTE

Ensure to match piston to
proper cylinder liner. Pistons
being reinstalled were marked
during removal. Match
markings.

90 degrees apart.
NOTE

«  Feeler gage must be down
inside cylinder liner
approximately 3 in.

(7.62 cm).

» Clearance will be 0.001 in.
(0.025 mm) greater than

feeler gage thickness when it
is withdrawn with pull of 6
Ibs (2.7 kg). If clearance is

not between minimum of

0.0051 in. (0.1295 mm) and

maximum of 0.0120 in.

(0.3048 mm), replace piston

skirt.

Select feeler gage thickness requiring a pull

of 6 Ibs (2.7 kg).

If any binding between piston skirt and
liner is noted, remove burrs with honing

stone and repeat step (24).

TENSION SCALE

TM 9-2320-364-34-4
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20-60. PISTON AND CONNECTING ROD REPAIR (CONT).

NOTE

«  Fire ring has two
identification marks, top
compression ring has no
identification marks, and
bottom compression ring
has no marks. Upper oil
control rings have orange
stripe and lower oil control
rings are black rings.

«  Use piston skirt to position
ring parallel with top of
cylinder liner.

(26) Insert and measure piston rings (16) one at a
time inside cylinder liner (14) far enough to
be in area of ring travel 2.0 to 3.0 in.

(5.1to 7.6 cm) deep.

(27) Top compression ring (17), bottom
compression ring (18) and fire ring (19)
must have minimum gap of 0.0250 in.
(0.6350 mm) and maximum gap of 0.0600 in.
(1.524 mm).

(28)  Upper oil control rings (20) and (21) must
have gap between minimum of 0.0070 in.
(0.12778 mm) and maximum of 0.0350 in.
(0.8890 mm).

(29) Lower oil control rings (22) and (23) must
have gap between minimum of 0.0100 in.
(0.2540 mm) and maximum of 0.0430 in.
(1.0922 mm).

(30) If any rings are below minimum clearance,
replace rings.

(31) Replace all parts failing inspection.
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c. Assembly.

1)

)

®3)
(4)
()

(6)
(7)

(8)

(9)

(10)

Place piston crown (10), top end down, on
work bench.

Install piston pin bearing (13) in piston
crown (10).

Coat seal (12) with lubricating oil.
Install seal (12) on piston crown (10).

Position piston skirt (11) on piston
crown (10).

Coat piston pin (9) with lubricating oil.

Align hole in piston skirt (11) with hole in
piston crown (10).

Install piston pin (9) with threaded holes
toward bottom of piston skirt (11).

NOTE

Retainers must be seated fully
and evenly in piston skirt.

Using piston pin retainer installer, install
piston pin retainers (6) in piston skirt (11)
on each side of piston pin (9) until retainers
bottom out.

NOTE

If loss of pressure of piston pin
retainers is noted, replace piston
pin retainers.

Using leak detector, apply 10 in. (254 mm)
of vacuum to each piston pin retainer (6).
There should be no loss of pressure.

PISTON
INSTALLING

TM 9-2320-364-34-4

MATCHMARKS

VACUUM GAGE
LEAK DETECTOR
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20-60. PISTON AND CONNECTING ROD REPAIR (CONT).

NOTE

Perform Step (11) only if
connecting rod bolts were
removed.

(11) Install two connecting rod bolts (19) in
connecting rod (18).

(12) Position two bearing shells (16) and (17),
bearing cap (15) and two nuts (14) in
connecting rod (18).

(13) Install two spacers (8) on screws (7) in
connecting rod (1).

[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 small amount of International
Compound No. 2 to threads and head
contact surface of two screws (7).

(15) Align matchmarks and position connecting
rod (1) into piston skirt (3) with two
screws (7).

(16) Position connecting rod (1) in vise with soft
jaws.

(17) Tighten screws (7) in connecting rod (1) 0
55 to 60 Ib-ft (75 to 81 N'm).
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NOTE
i ings i PISTON RING
Replace piston rings in sets only. REMOVER AND
(18)  Coat piston crown (10) and piston skirt (3) INSTALLER

with lubricating oil.

[wame |

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

NOTE

«  Position gaps 120 degrees
apart, around piston crown.

«  Lower piston ring is piston
ring without identification
marks.

(19) Lubricate lower piston ring (2) with
lubricating oil.

(20)  Using piston ring remover and installer,
install lower piston ring (2) in piston
crown (10).

NOTE

Middle piston ring is piston ring without identification marks.
(21) Lubricate middle piston ring (2) with lubricating oil.

(22) Using piston ring remover and installer, install middle piston ring (2) in piston crown (10).

NOTE

Top piston ring is piston ring with two identification marks.
(23)  Lubricate upper piston ring (2) with lubricating oil.

(24)  Using piston ring remover and installer, install upper piston ring (2) in piston crown (10).
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20-60. PISTON AND CONNECTING ROD REPAIR (CONT).

(25)

(26)

(27)

(28)
(29)

(30)
(31)

(32)

20-186

{ CAUTION ¢
faaaaann

To prevent damage to oil rings /ﬁ
when piston is installed in ring V/\;—\
compressor, make sure ends of ¥

expander rings do not overlap.

Lubricate two oil ring expanders (5) with

lubricating oil. = —_—g——
NOTE
Two oil ring expanders are PISTON RING
i i it REMOVER AND
installed with ends pointing INSTALLER

upward and are positioned 180
degrees apart.

Install two oil ring expanders (5) on piston
skirt (11).

NOTE

Install oil rings with beveled edge
facing upward.

Lubricate chrome, nonslotted oil ring (4)

with lubricating oil.
‘ WARNING I

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

NOTE

Chrome, non slotted oil ring is installed with gap position 180 degrees from gap in oil ring
expanders installed in Step (26).

Using piston ring remover and installer, install chrome, non slotted oil ring (4) in piston skirt (11).

Lubricate nonslotted oil ring (4) with lubricating oil.

NOTE

Nonslotted oil ring is installed with gap positioned 90 degrees from gap in oil ring installed
in Step (28).

Using piston ring remover and installer, install nonslotted oil ring (4) in piston skirt (11).

Lubricate oil ring (4) with lubricating oil.
NOTE

Oil ring is installed with black slotted bottom down and gap positioned 180 degrees from
gap in expander ring installed in Step (26).

Using piston ring remover and installer, install oil ring (4) in piston skirt (11).
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(33) Lubricate oil ring (4) with lubricating oil.

[wame | . =

Use care when installing piston == = \5
rings. Piston rings are under
tension and can act as projectiles

when released and could cause R?;E%ESTSD
severe eye injury.

INSTALLER
NOTE @/

Oil ring is installed with black
slotted bottom down and gap
positioned 90 degrees from gap
in oil ring installed in Step (32).

(34) Install oil ring (4) in piston skirt (11).

END OF TASK
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20-61. CYLINDER LINER REPAIR.

This task covers:

a. Cleaning/Inspection b. Honing c. Cylinder Liner Protrusion
INITIAL SETUP
Tools and Special Tools Tools and Special Tools - Continued
Tool Kit, General Mechanic’s Micrometer, Outside, Caliper, Set
(Item 240, (Item 139,[Appendix F)
Bracket, Mounting, Cylinder Liner Wrench, Torque (0 to 175 Ib-ft [0-237 N'-m])
(Item 22, (Item 277,
Compressor Unit, Air (Item 35,
Gage, Depth, Cylinder Liner Materials/Parts
(Item 72, QOil, Honing (Item 33,[Appendix B)
Gage, Dial, Bore, Cylinder (Item 75,[Appendix F) Qil, Lubricating (Item 36,[Appendix B)
Gloves, Chemical Oil Protective Solvent, Drycleaning (Item 68,
(Item 81,[Appendix F)
Goggles, Industrial (Item 83, [Appendix F) Equipment Condition
Gun, Airblow (Item 86, Appendix F) Cylinder liner on clean work surface.

Honing Unit, Cylindrical Bore, Portable
(Item 96,[Appendix F)

a. 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 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.

NOTE

All eight cylinder liners are cleaned, inspected, and repaired the same way.
(1) Clean all parts with drycleaning solvent.

(2) Inspect cylinder liner for cracks and scoring. A slightly scored cylinder liner may be honed and reused.
If cracked or excessively scored, replace cylinder liner.

(3) Inspect cylinder liner area above port holes for pitting. If pitting is noted, replace cylinder liner.

(4) Inspect inside surface of cylinder liner at top for ridge. If ridge is not excessive it may be honed.
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(6)

(7)

If cylinder liner is glazed, it must be honed.

NOTE

Inside diameter must be
maximum of 4.8415 in.
(12.297 cm) and minimum
of 4.8390 in. (12.291 cm).

Cylinder liner out-of-round
may be maximum of 0.0025
in. (0.0635 mm).

Cylinder liner taper may be
maximum of 0.0025 in.
(0.0635 mm).

If cylinder liner does not
meet specifications, replace
cylinder liner.

Measure and record inside diameter of
cylinder liner. Measure points A through G
and make two measurements (X, Z and W,
Y) at each point.

NOTE

Top diameter, just below
flange, should be minimum
of 5.3577 in. (13.6086 cm).
Maximum of 5.3595 in.
(13.6131 cm) is acceptable.

Middle diameter should be
minimum of 5.3347 in.
(13.5501 cm) and maximum
of 5.3365 in. (13.5547 cm).

Lower diameter must be
minimum of 5.2142 in.
(13.2441 cm) and maximum
of 5.2160 in. (13.2486 cm).

Replace cylinder liner if any
measurement exceeds
specifications.

Measure and record outside diameter of
cylinder liner.

TM 9-2320-364-34-4
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20-61. CYLINDER LINER REPAIR (CONT).

{ CAUTION ¢
faaaaann

Do not drop cylinder liner into
cylinder bore. Damage to
cylinder liner will result.

NOTE

«  Cylinder liners must be
installed in their original
bores.

»  Cylinder liner is installed
when liner flange rests on
insert.

(8) Install cylinder liners (1) and inserts (2) in
cylinder bore (3).

b. Honing.

{ CAUTION ¢
faaaaann

Do not hone new cylinder liner.
New liners are factory finished
and honing could affect seating
of piston rings. Hone the liner if
glazed, ridged, out of round, or
tapered.

(1) Coat inside of cylinder liner (1) with
honing oil.

(2) Install hone with 120 grit stones, into
cylinder liner (1).

(3) Work hone up and down in cylinder liner (1)
at 300 to 400 rpm. Move hone full length of
cylinder liner (1) so hone produces marks in
crisscross pattern at a 45 degrees angle.

(4) Remove hone after glaze has been removed
from cylinder liner (1).
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(6)
(7)
(8)

TM 9-2320-364-34-4

[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 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.

«  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.

Clean cylinder liner with drycleaning .
Dry cylinder liner with compressed air.
Check cylinder liner for burrs.

Recheck cylinder liner for taper and out-of-round (Step (6) of a. Cleaning/Inspection).
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20-61. CYLINDER LINER REPAIR (CONT).

c. Cylinder Liner Protrusion.

DEPTH GAGE

CYLINDER
WASHER LONGITUDIAL
CENTERLINE

SCREW—-’E
HOLD-DOWN -

(1) Install eight hold-down clamps on engine block with 16 washers and screws. Tighten screws to 50 Ib-ft
(68 N'm).

(2) Place depth gage on engine block (1) and set to zero.

NOTE

« Although cylinder liners are within specifications, there must not be over 0.0015 in.
(0.0381 mm) difference between any two adjacent cylinder liners when measured along
cylinder longitudinal centerline.

« Replace cylinder liner if any measurement exceeds specification.

(3) Measure distance from top of cylinder liner (2) to top of engine block (1) with depth gage. Depth of
flange below engine block (1) must be minimum of 0.0418 in. (1.0617 mm) and maximum of 0.0482 in.
(1.2243 mm).

(4) Once cylinder liner (2) is within specifications, tag and mark cylinder liner (2) and engine block (1) so
liner is installed in correct cylinder block bore.

(5) Remove screws, washers, hold down clamps, and liners (2) from engine block (1).

END OF TASK
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20-62. CAMSHAFT REPAIR.

This task covers:

a. Disassembly b. Cleaning/Inspection c. Assembly

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240,
Compressor Unit, Air (Item 35,
Gage Set, Feeler (Item 66,[Appendix F)
Gloves, Chemical Oil Protective
(Item 81, Appendix F)
Goggles, Industrial (Item 83, [Appendix F)
Gun, Airblow (Item 86,[Appendix F)
Indicator, Dial, Set w/Magnetic Base
(1tem 98, [Appendix F)
Micrometer, Outside, Caliper, Set
(Item 170,[Appendix F)
Press, Arbor, Hand Operated
(Item 162,[Appendix F)
Straight Edge (Item 230, [Appendix F)
Block, V (2)

Materials/Parts
Grease (Item 21,[Appendix B)
Qil, Diesel, Fuel (Item 32,[Appendix B)
QOil, Lubricating (Item 36,
Rags, Wiping (Item 47,[Appendix B)
Tags, Identification (Item 72,
Bearings, Intermediate (12)
(tem 13, [Appendix E)
Key (2) (Item 138,
Ring, Lock (12) (Item 478,
Seal, Oil (2) (Item 588,
Washer, Thrust (4) (Item 697,

Equipment Condition
Camshaft on clean work surface.

a. Disassembly.

NOTE

Front end bearing was removed
from camshaft when camshaft
was removed from engine.

(1) Remove and discard oil seal (1) from left
front end bearing (2).

LEFT FRONT
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20-62. CAMSHAFT REPAIR (CONT).

(2)

b. Cleaning/Inspection.

(1)
(2)
©)

(4)
()

(6)

20-194

Remove and discard six lock rings (3) and bearing halves (4) from left and right camshaft (5) and (6).

waznme |

«  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.

«  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.

NOTE

Both camshafts are cleaned and
inspected the same way.

Clean all parts with diesel fuel.
Dry all parts with compressed air.

Inspect camshaft (1) for scratches, gouges,
scoring or pitting.

File burred keyways smooth.

STRAIGHT

Retap threaded holes if threads are stripped EDGE

or dented.

NOTE

If feeler gage larger than 0.003 in.
(0.076 mm) fits between flat lobe
and straight edge, replace camshaft.

Measure flat spots (2) on cam lobes using straight edge and 0.003 in. (0.076 mm) feeler gage.
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(7) Measure and note diameters of three bearing journals (3). Replace camshaft (1) if any diameter is less
than 1.4980 in. (38.0492 mm).

(8) Measure and note diameters of two end bearing journals (4). Replace camshaft (1) if any diameter is less
than 1.4960 in. (37.9984 mm).

(9) Measure and note thickness of two rear end bearing thrust washers (5) and (6) for each camshaft and
replace if less than 0.119 in. (3.023 mm).

(10) Measure bushing in end bearings (7) and (8) to shaft clearance. If clearance is more than 0.006 in.
(0.152 mm), replace end bearings.

(11) For each camshaft, subtract end play measurement (measured in Camshaft Removgl Para 20-31)) and
thickness of two thrust washers (measured in Step (9)).

(a) If difference is between 0.003 in. (0.076 mm) and 0.018 in. (0.457 mm), use standard size thrust
washers 0.119 to 0.122 in. (3.023 to 3.099 mm).

(b) If difference is between 0.018 in. (0.457 mm) and 0.023 in. (0.584 mm), use next size thrust
washers 0.124 to 0.127 in. (3.150 to 3.226 mm).

(c) If difference is between 0.024 in. (0.610 mm) and 0.027 in. (0.686 mm), use largest size thrust
washers 0.129 to 0.132 in. (3.277 to 3.353 mm).

(d) If difference is greater than 0.027 in. (0.686 mm), replace camshaft.
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20-62. CAMSHAFT REPAIR (CONT).

Mm
§ CAUTION
B el DIAL INDICATOR

ASSEMBLY

Protect machined surfaces of
camshaft from damage due to
contact with V-blocks by folding
rags over V block.

(12) Place camshaft (1) in V-blocks and use dial
indicator to check center bearing surface for
runout. Runout should not exceed 0.002 in.
(0.051 mm).

(13) If runout exceeds 0.002 in. (0.051 mm),
replace camshaft (1).

e (a @i N
\ V-BLOCKS — @l;

(14) Inspect plugs in end of camshaft. Replace
camshaft if plugs are damaged.

c. Assembly.

NOTE

« Lower intermediate bearings
have an oil groove on
mating edge and do not have
setscrew hole.

« Leftand right camshafts are
assembled the same way.

(1) Apply grease to camshaft intermediate
bearing journals (1) of camshaft (2).

(2) Position top and bottom intermediate
bearing halves (3) on camshaft journals (1).

NOTE

Both ends of lock ring must
cover split line of bearing and be
installed over lower half of
bearing.

(3) Install six lock rings (4) over bottom halves
of intermediate bearings (3).
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(4) Install oil seal (5) in left front end
bearing (6).

LEFT FRONT

RIGHT SIDE LEFT SIDE

NOTE
«  Steel faces of thrust washers go next to bearing.

«  Gears, thrust washers, nut, screw, washer and spacer were removed during camshaft
removal (Para 20-34).

(5) Apply grease to steel faces of two thrust washers (7).
(6) Install thrust washers (7) on rear end bearings (8).
(7)  Lubricate rear journals (9) of left and right camshafts (2) and (10) with lubricating oil.

(8) Install rear end bearings (8) on camshafts (2) and (10) with flange of bearings facing toward gear (12)
and (13) end of camshafts.

(9) Install two woodruff keys (11) in camshafts (2) and (10).
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20-62. CAMSHAFT REPAIR (CONT).

(10)

(11)
(12)

(13)
(14)
(15)

RIGHT SIDE LEFT SIDE

NOTE

Flat side of gear faces away from camshaft.
Support camshafts (2) and (10) on press.
NOTE
Camshaft gears were removed when camshaft was removed from engine.
Align keyways in two gears (12) and (13) with keys (11) on camshafts (2) and (10).
Press gears (12) and (13) on camshafts (2) and (10).
NOTE

Clearance must be minimum of 0.004 in. (0.102 mm) and not exceed limit of 0.018 in.
(0.457 mm). If clearance is not within specifications, replace thrust washers and rear end
bearing.

Measure clearance between thrust washers (7) and rear end bearing (8).
Install nut (14) on left camshaft (2).

Position spacer (15) and screw (16) on right camshaft (10).

END OF TASK
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20-63. MAIN BEARING AND CRANKSHAFT REPAIR.

This task covers:

a. Disassembly b. Cleaning/Inspection c. Assembly

INITIAL SETUP

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240,
Attachment, Ball, Micro
(Item 16, Appendix F)
Brush, Wire Scratch (Item 23,
Gloves, Chemical Oil, Protective
(Item 81,[Appendix F)
Indicator, Dial, Set (Item 97,[Appendix F)
Micrometer, Outside, Caliper, Set
(1tem 139, [Appendix F)
Block, V (2)

Materials/Parts
Cloth, Cleaning (Item 11,
Cloth, Crocus (Item 12,[Appendix B)
Oil, Diesel, Fuel (Item 32,[Appendix B)
Rags, Wiping (Item 47,[Appendix B)
Pin, Dowel (Item 426,
Plug (Item 440,

Equipment Condition
Main bearing/crankshaft on clean work surface.

a. Disassembly.

(1) Remove screw (1) and spacer (2) from
crankshaft (3).

NOTE

Perform Steps (2) through (5)
only if plugs, studs, pins, and
dowels are damaged.

(2) Remove and discard four plugs (4) from
crankshaft (3).

(3) Remove two studs (5) from second bearing
cap (6).

(4) Remove studs (7) from front bearing cap (8).

(5) Remove and discard four dowel pins (9)
from rear bearing cap (10).
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20-63. MAIN BEARING AND CRANKSHAFT REPAIR (CONT).

[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.

b. Cleaning/Inspection.

(1) Clean crankshaft (1) and bearing caps (2)
with diesel fuel and cleaning cloth.

(2) Flush oil passages (3) in crankshaft and
clean using a stiff wire brush.

(3) Visually inspect crankshaft (1) for signs of
overheating. Replace crankshaft if journals
have turned blue from heat.

(4) Inspect crankshaft connecting rod
journals (4) and main bearing journals (5)
for deep scratches. Replace crankshaft if
damaged.

(5) Inspect connecting rod journals (4) and
main bearing journals (5) for signs of cracks
at connecting rod journal oil holes (6) or at

joining points (7) of connecting rod journal l‘ ’

and main bearing journals. Replace
crankshaft if damaged.

(6) Inspect crankshaft keyways (8) for cracks or
gouges. Replace crankshaft (1) if damaged.

(7) Inspect rear oil seal contact surface (9) for
deep scratching. If scratches cannot be
smoothed out with crocus cloth, replace
crankshaft (1).

(8) Inspect crankshaft thrust surfaces (10) for
grooving. Replace crankshaft (1) if deep
grooves have been scratched into thrust
surfaces.

NOTE

Timing gear was removed from
crankshaft during crankshaft
removal.

(9) Inspect timing gear (11) for chipped teeth.
Replace if damaged.
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A
B

{ CAUTION ¢
faaaaann

Protect machined surfaces of
camshaft from damage due to
contact with V blocks by folding
rags over V block.

Support crankshaft on two machined V blocks
at the front main journal (12) and rear main
journal (13).

NOTE

«  Maximum runout for journals 2
and 4 is 0.002 in. (0.051 mm).

«  Maximum runout for main bearing
journal 4 is 0.004 in. (0.102 mm).

« Difference between runout measure-
ments for two adjacent journals must
not exceed 0.003 in. (0.076 mm).

«  When runout high spots of adjacent
journals are at right angles to each
other, sum of their runout measure-
ments must not exceed 0.004 in.
(0.202 mm).

« Replace crankshaft if runout is not
within specifications.

Using dial indicator, measure crankshaft runout at journals (14), (15), and (16). Rotate crankshaft one
complete turn. Record readings and note locations of runout high spots on journals.

Install two more machined V-blocks under two journals to support crankshaft.
NOTE
If any crankshaft journal is not within specification, replace crankshaft.

Using a micrometer, measure crankshaft journals. At point A measure around shaft at points C through F.
At point B measure around the shaft at points C through F. Compare measurements with the following
limits.

(a) Diameter of main bearing journals (12), (13), (14), (15) and (16) must be minimum of 4.4985 in.
(11.4262 cm) and maximum of 4.5002 in. (11.4305 cm).

(b) Connecting rod journals (17) diameter must be minimum of 2.9985 in. (7.616 cm) and maximum of
3.0002 in. (7.6205 cm).

(c) Check main bearing journals (12), (13), (14), (15) and (16) and connecting rod journals (17) for
out-of-round. Journal out-of-round must not exceed 0.0005 in. (0.0127 mm).

(d) Check main bearing journals (12), (13), (14), (15) and (16) for taper. Taper must not exceed 0.004
in. (0.102 mm).

(e) Check connecting rod journals (17) for taper. Taper must not exceed 0.004 in. (0.102 mm) (half
width) and 0.008 in. (0.203 mm) (full width).
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20-63. MAIN BEARING AND CRANKSHAFT REPAIR (CONT).

_EJ - 1.915 IN. (4.864 CM)
1.499 IN. (3.807 CM) 1.925 IN. (4.890 CM)

1.501 IN. (3.813 CM)

NOTE
If timing gear does not meet specifications, replace timing gear.

(14) Using a micrometer and telescoping gage, measure crankshaft to timing gear clearance as follows:

(@) Measure timing gear (18) inside diameter. Inside diameter of timing gear should be minimum of
5.2490 in. (13.3325 cm) and maximum of 5.2510 in. (13.3375 cm).

(b) Measure diameter of crankshaft at timing gear surface (19). Record measurement.
(c) Crankshaft to timing gear clearance must not exceed 0.001 in. (0.025 mm).
(d) Replace timing gear (18) if not within specification.

(15) Using a micrometer and telescoping gage, measure crankshaft thrust washer surface width.

(a) Rear main thrust washer surface (20) width must be minimum of 1.499 in. (3.807 cm) and
maximum of 1.501 in. (3.813 cm).

(b) Counterweight thrust washer surface (21) width must be minimum of 1.915 in. (4.864 cm) and
maximum of 1.925 in. (4.890 cm).

(16) Replace any part failing inspection.
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c. Assembly.

NOTE

Perform Steps (1) through (4) if
studs, dowel pins and plugs were
removed.

(1) Install two studs (7) in front bearing cap (8).

(2) Install two studs (5) in second bearing
cap (6).

(3) Install four dowel pins (9) in rear bearing
cap (10).

(4) Install four plugs (4) in crankshaft (3).

(5) Install spacer (2) and screw (1) in crankshaft

(3).

END OF TASK

20-203



TM 9-2320-364-34-4

20-64. ENGINE CYLINDER BLOCK REPAIR.

This task covers:

Tools and Special Tools
Tool Kit, General Mechanic’s
(Item 240, [Appendix F)
Compressor Unit, Air (Item 35,[Appendix F)
Drill Set, Twist (Item 48,[Appendix A )
Drill, Electric, Portable, 1/4 in.
(1tem 49,
Gage Set, Feeler (Item 66,[Appendix F)
Gage, Depth (Item 71,[Appendix F)
Gage, Dial, Bore, Cylinder (Item 75,[Appendix F)
Gloves, Chemical Oil Protective
(Item 81,
Goggles, Industrial (Item 83,[Appendix F)
Gun, Airblow (Item 86, [Appendix F)
Hammer, Hand, Soft Plastic
(Item 88,
Handle, Driver (Item 90,[Appendix F)
Installer and Remover (Item 106, [Appendix F)
Installing/Removing Tool
(Item 126, [Appendix F)
Pan, Drain 4 gal (Item 144,
Plug, Cylinder Block (Item 160,[Appendix F)
Press, 60 Ton (Item 164,
Socket Wrench Attachment, Screwdriver
(1tem 221, [Appendix F)
Steam Cleaner (Item 227,
Straight Edge (Item 230,[Appendix F)
Testing Kit, Cylinder Block
(Item 238, [Appendix F)
Wrench Set, Socket 3/8 in. Drive
(1tem 273, [Appendix F)
Wrench Set, Socket 3/4 in. Drive
(Item 274, [Appendix F)
Wrench, Torque (0-60 N-m)
(1tem 276, [Appendix F)
Wrench, Torque (0 to 175 Ib-ft [0-237 N'-m])
(Item 277, [Appendix F)

a. Disassembly c. Assembly e. Follow-On Maintenance
b. Cleaning/Inspection d. Testing
INITIAL SETUP

Tools and Special Tools - Continued
Wrench, Torque (0 to 600 Ib-ft [0-814 N'-m])
(Item 278,
Lifting Device, Minimum Capacity 800 Ibs
(363 kg)

Materials/Parts
Antifreeze (Item 6, [Appendix B)
Compound, International, No. 2
(Item 16,[Appendix B)
Oil, Lubricating (Item 36,[Appendix B)
Sealing Compound (Item 53,[Appendix B)
Cover, Access (Item 37,
Gasket (Item 80,
Gasket (Item 84,
Gasket (3) (Item 99, [Appendix E)
Gasket, Compression (8) (Item 123,[Appendix E)
Lockwasher (4) (Item 292,
Pin, Dowel (4) (Item 426,
Plug, Expansion (Item 443,
Ring, Seal, Cylinder Liner (16)
(Item 511, [Appendix E)
Seal (2) (Item 570,

Equipment Condition
Main bearing and crankshaft removed from

engine, |(Para 20-42)
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a. Disassembly.

(1) Remove oil galley plugs (1), (2), and (3) and
plug (4) from front of engine block (5).

(2) Remove three-way oil tee (6) from front of
engine block (5).

(3) Remove drain cock (7) from front of engine
block (5).

(4) Remove oil gallery plugs (2) and (8) from
rear end and side of engine block (5).

(5) Remove plug (9) from right side of engine
block (5).

(6) Remove drain cock (10) from right side of
engine block (5).

(7) Remove oil galley plug (11) from right side
of engine block (5).

(8) Remove plugs (12) and (13) from right side
of engine block (5).
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20-64. ENGINE CYLINDER BLOCK REPAIR (CONT).

(9) Remove plug (14) from left side of engine
block (5).

(10) Remove reducer (15) and plug (16) from
left side of engine block (5).

(11) Remove plug (17) from left side of engine
block (5).

(12) Remove plug (18) from engine block (5).

(13) Remove four screws (19), cover plate (20)
and gasket (21) from left side of engine
block (5). Discard gasket.

(14) Remove oil plug (22) from engine block (5).

(15) Remove drain cock (23) from engine
block (5).
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INLET ADAPTER PLUG
INSTALLER AND REMOVER

INSTALLER /
REMOVING TOOL

(16)

(17)

(18)

(19)
(20)

Using installing/removing tool, remove core plug (24) and gasket (25) from top of engine block (5).
Discard gasket.

Using installer and remover, remove aftercooler water inlet adapter (26) and gasket (27) from top of
engine block (5). Discard gasket.

Remove two oil gallery plugs (28) from top of engine block (5).

NOTE
Remove plugs and dowels in Steps (19) through (25) only if damaged.

Remove three dowels (29) from top of engine block (5).

Remove 14 plugs (30) from bottom of cylinder head screw holes (31).
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20-64. ENGINE CYLINDER BLOCK REPAIR (CONT).

NOTE

Perform Steps (21) through (25)
if plugs or dowels are damaged
or leaking.

(21) Remove two dowels (32) from front of
engine block (5).

(22) Remove two plugs (33) and three plugs (34)
from front of engine block (5).

(23) Remove two dowels (35) from rear of engine block (5).

(24) Remove cup plug (36) from bottom left rear of engine block (5).

(25) Remove four cup plugs (37) from both right and left sides of engine block (5).
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b. Cleaning/Inspection.

(1) Scrape gasket material and sealant off engine block (1) surfaces.

[wame |

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

«  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.

(2) Steam clean engine block (1). Ensure oil and water galleries are cleaned thoroughly.

(3) Dry engine block (1) with compressed air.

NOTE

If pitting or erosion is noted, replace engine block.

(4) Inspect grooves (2) and lands (3) for pitting and erosion.
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20-64. ENGINE CYLINDER BLOCK REPAIR (CONT).

()

(6)
(7)

(8)

(9)

(10)

(11)

(12)

20-210

NOTE

Main bearing caps must be
installed in proper positions in
engine block, as marked during
removal. Ensure caps are firmly
seated in engine block and main
bearing shells are removed.

Position five main bearing caps (4) and ten
screws (5) in engine block (1).

Tighten screws (5) on bearing caps (4).

Strike caps (4) with soft-face hammer to
seat them.

Tighten screws (5) on bearing caps (4) to 50
Ib-ft (68 N'm).

Tighten screws (5) on bearing caps (4) to
110 Ib-ft (149 N'm).

Tighten screws (5) 250 to 260 Ib-ft
(339 to 353 N'm).

Using bore dial gage, measure each main
bearing bore (6) diameter. If main bearing
bore (6) diameter is less than 4.812 in.
(122.225 mm) or is greater than 4.813 in.
(122.250 mm), replace engine block (1).

Remove screws (5) and five main bearing
caps (4) from engine block (1).

CYLINDER
BORE GAGE
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(13) Inspect backs of bearings (7) for shiny
spots, gouges, cracks, pitting or chipping.
Replace any damaged bearings (7).

NOTE

- Bearing thickness equals
total thickness of bearing
and ball attachment, minus
diameter of ball.

' A ()
« If bearings are not within ‘\

specifications, replace
bearings.

BALL
ATTACHMENT

(14) Measure thickness of both halves of
bearing (7) at outer edge using micrometer
and ball attachment. Compare
measurements with table of limits

(Table 28-1).
Table 28-1. Table of Limits
Bearing Thickness

Bearing Size Minimum/Maximum Limit

Standard 0.1545 in./0.1552 in. 0.154 in.
3.9243 mm/ 3.9421 mm 3.911 mm

0.002 in. Undersize 0.1555in./0.1562 in. 0.155 in.
3.9497 mm/ 3.9675 mm 3.937 mm

0.010 in. Undersize 0.1595in./0.1602 in. 0.159 in.
4.0513 mm/4.0691 mm 4,039 mm

0.020 in. Undersize 0.1645in./0.1652 in. 0.164 in.
41783 mm/4.1961 mm 4,166 mm

0.030 in. Undersize 0.1695in./0.1702 in. 0.169 in.
4.3053 mm/4.3231 mm 4,293 mm
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20-64. ENGINE CYLINDER BLOCK REPAIR (CONT).

(15) Inspect dowel pins (8) on rear main bearing
retainer cap (9) for looseness and
extension. Dowel pins (8) must extend
minimum of 0.110 in. (2.794 mm) and
maximum of 0.120 in. (3.048 mm). If
dowel pins (8) are loose, replace with
oversized pins.

() Remove old dowel pins (8) and drill
dowel holes with number 11 drill bit.

(b) Press in new dowel pins (8) to specified
height.

(c) After pressing in dowel pins (8),
remove all burrs from base of dowel
pins to permit proper seating of thrust
washers.

[wame |

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

LIFTING
DEVICE

ENGINE

(16) Using lifting device, support engine
block (1).

(17) With the aid of an assistant, remove six
screws (10), lockwashers (11), and adapter
plate from engine stand.

(18) Using lifting device, lower engine block (1)
and position on floor.

ADAPTER
PLATE i
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(21)
(22)
(23)
(24)
(25)

(26)
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CYLINDER
BORE GAUGE

Make two cylinder bore (12) measurements (13) and (14) with cylinder bore gage in Steps (20)
through (23).

Measure cylinder bore (12) at position A. Measurement cannot be greater than 5.3625 in. (136.2075
mm).

Measure cylinder bore (12) at position B. Measurement cannot be greater than 5.3395 in. (135.6233 mm).
Measure cylinder bore (12) at position C. Measurement cannot be greater than 5.2185 in. (132.5499 mm).
Measure cylinder bore (12) at position D. Measurement cannot be greater than 5.2185 in. (132.5499 mm).
Maximum out-of-roundness is 0.0010 in. (0.0254 mm).

Maximum taper is 0.0010 in. (0.0254 mm).

NOTE
« Replace engine block (1) if
STRAIGHT EDGE

any cylinder bore is not
within limits. /

« Lengthwise measurements
must not exceed 0.007 in.
(0.178 mm). Diagonal
measurements must not
exceed 0.003 in.

(0.076 mm).

Measure top of cylinder head surface on
engine block (1) lengthwise and diagonally
for flatness using a straight edge and feeler

gage.
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20-64. ENGINE CYLINDER BLOCK REPAIR (CONT).

(27)

(28)

(29)

(30)

(31)

20-214

NOTE COUNTERBORE DEPTH GAGE
«  Cylinders may be
counterbored to either of
two depths.

« If depth is not between
0.4755 in. (12.0777 mm)
and 0.477 in. (12.116 mm)
or between 0.4905 (12.4587
mm) and 0.4920 in.
(12.4968 mm) and cannot be
brought into limits by
installing cylinder liner
insert, replace engine block.

Using depth gage, measure depth of
counterbore (14).

If counterbore (14) varies more than 0.0015
in. (0.0381 mm) around edge of cylinder,
replace engine block (1).

NOTE

If two adjacent cylinders are in different counterbore depth ranges measured in Step (27)
above, perform Step (29).

If difference between any two adjacent cylinder counterbores (14) measured at their closest point (15) is
more than 0.0015 in. (0.0381 mm), replace engine block (1).

NOTE

If counterbore diameter or camshaft bearing bores are not within specifications, replace
engine block.

Measure counterbore (14) diameter. Counterbore diameter must be minimum
of 5.5550 in. (141.0970 mm) and maximum of 5.5600 in. (141.2240 mm).

Measure inside diameter of camshaft bearing bores (16). Diameter must be minimum of 2.1875 in.
(55.5625 mm) and maximum of 2.1889 in. (55.5981 mm).
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[wame |

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

LIFTING
DEVICE

ENGINE

(32) Using lifting device, raise engine block (1)
up to engine stand.

(33) Install adapter plate on engine stand with
six screws (10) and lockwashers (11).
Tighten screws to 147 Ib-ft (199 N-m).

ADAPTER
PLATE i

[wame |

Engine block weighs 732 Ibs
(332 kg). Attach suitable lifting
device before removal to prevent

possible injury or death to —
personnel. W
(34) Inspect dowel holes (17) in engine block J\l Qﬁéﬁ {;Lf
E)

engine block if damaged or oversize.

1) for oversize holes or damage. Replace 3 (J§ ° /‘;, <7 T
(1) ge. Rep | ) @

@ \ \ > 4
(35) Inspect threaded holes (18) for stripped or \ ' |
crossed threads. Use tap to clean threads. m

20-215



TM 9-2320-364-34-4

20-64. ENGINE CYLINDER BLOCK REPAIR (CONT).

c. Assembly.

(1)
(2)

®3)
(4)

()
(6)

20-216

CUP 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.

NOTE
Perform Steps (1) through (6) only if removed.
Coat four cup plugs (37) with sealing compound.

Using cylinder block plug, install four cup plugs (37) in both right and left sides of engine block (5) until
flush.

Coat cup plug (36) with sealing compound.

Using cylinder block plug, install cup plug (36) in bottom left rear of engine block (5) to depth of 0.12 in.
(3.05 mm).

Coat dowel pins (35) with sealing compound.

Install two dowel pins (35) in rear of engine block (5) until they protrude 3/8 in. (9.5 mm).



(7)

(8)

(9)

(10)

(11)
(12)

(13)
(14)

TM 9-2320-364-34-4

[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 (7) through (14) if
plugs and dowels were removed.

Coat two plugs (33) and three plugs (34)
with sealing compound.

Install two plugs (33) and three plugs (34)
in engine block (5).

Coat two dowels (32) with sealing
compound.

Install two dowels (32) in front of engine
block (5) until they protrude 3/8 in.
(9.5 mm).

NOTE
Top of plugs must be 1.960 in. (49.784 mm) below surface of block when installed.

Coat threads of 14 plugs (30) with sealing compound.

Install 14 plugs (30) in cylinder head screw holes (31). Tighten to 50 to 60 Ib-ft
(68 to 81 N'm).

Coat threads of three dowel pins (29) with sealing compound.

Install three dowel pins (29) in top of engine block (5) until flush with surface of engine block.
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20-64. ENGINE CYLINDER BLOCK REPAIR (CONT).

(15)

Install gasket (21), cover plate (20) and
fours screws (19) in left side of engine
block (5).

INLET ADAPTER PLUG
INSTALLER AND REMOVER

‘\ CORE PLUG
- INSTALLER /

REMOVING TOOL

(16)

(17)

(18)
(19)

20-218
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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.

Coat two oil gallery plugs (28) with sealing compound.

Install two oil gallery plugs (28) in top of engine block (5). Tighten plugs (28) 168 to 192 Ib-in (19 to
22 N'm).

Coat core plug (24) with sealing compound.

Using installing/removing tool, install gasket (25) and core plug (24) in top of engine block (5). Tighten
plug (24) 23