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WARNING SUMMARY

WARNING

EXHAUST GASES CAN KILL

1. DO NOT operate your vehicle engine in an enclosed area.
2. DO NOT idle vehicle engine with cab windows closed.
3. DO NOT drive vehicle with inspection plates or covers removed.

4. BE ALERT at all times for exhaust odors.
5. BE ALERT for exhaust poisoning symptoms, they are:
Headache
Dizziness
Sleepiness
Loss of Muscular Control
6. IF YOU SEE another person with exhaust poisoning symptoms:
Remove person from area.
Expose to open air.
Keep person warm.
Do not permit person to move.

Administer cardiopulmonary resuscitation, if
necessary.*

* For cardiopulmonary resuscitation, refer to FM 21-11.

WARNING

Remove rings, bracelets, watches, necklaces, and any other jewelry before
working around vehicle. Jewelry can catch on equipment and cause injury or
short across electrical circuit and cause severe burns or electrical shock.
Batteries can explode from a spark. Battery acid is harmful to skin and eyes.
Always wear eye protection and rubber gloves when working with batteries.
Failure to comply may result in injury to personnel.

WARNING

Do not work on fuel system when engine is hot; fuel can be ignited by a hot
engine.
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WARNING SUMMARY (CONT)

WARNING

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

WARNING

Adhesives, solvents, and sealing compounds can burn easily, can give off
harmful vapors, and are harmful to skin and clothing. Keep away from open fire
and use in awell-ventilated area. If adhesive, solvent, or sealing compound gets
on skin or clothing, wash immediately with soap and water. Failure to comply
may result in injury to personnel.

WARNING

Dry Cleaning Solvent (P-D-680) is TOXIC and flammable. Wear protective
goggles and gloves; use only in well ventilated area; avoid contact with skin,
eyes, and clothes, and do not breathe vapors. Keep away from heat or flame.
Never smoke when using solvent; the flashpoint for Type | Dry Cleaning Solvent
is 100°F (38°C) and for Type Il is 130°F (50°C). Failure to comply may result
in serious injury or death to personnel.

If personnel become dizzy while using Dry Cleaning Solvent, immediately get
fresh air and medical help. If Dry Cleaning Solvent contacts skin or clothes,
flush with cold water. If Dry Cleaning Solvent contacts eyes, immediately flush
eyes with water and get immediate medical attention. Failure to comply may
result in injury to personnel.

WARNING

Diesel fuel is flammable. If fuel is spilled, clean it up immediately. Failure to
comply may result in serious injury or death to personnel.

WARNING

Diesel fuel is flammable. Do not fill fuel tank with engine running, while
smoking, or when near an open flame. Never overfill the tank or spill fuel. If
fuel is spilled, clean it up immediately. Failure to comply may result in serious
injury or death to personnel.

WARNING

Use care when removing/installing springs. Springs are under tension and can
act as projectiles when being removed. Failure to comply can cause injury to
personnel.
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WARNING

Adhesive sealant MIL-S-46163 can damage your eyes. Wear safety
goggles/glasses when using; avoid contact with eyes. If sealant contacts eyes,
flush eyes with water and get immediate medical attention. Failure to comply
may result in injury to personnel.

WARNING

After Nuclear, Biological, or Chemical (NBC) exposure of vehicle, all air filters
shall be handled with extreme caution. Unprotected personnel may experience
serious injury or death if residual toxic agents or radioactive material are
present. If vehicle is exposed to chemical or biological agents, servicing
personnel shall wear protective mask, hood, protective overgarments, and
chemical protective gloves and boots in accordance with FM-3-4. All
contaminated air filters shall be placed in double-lined plastic bags and moved
swiftly to a segregation area away from the worksite. The same procedure
applies for radioactive dust contamination. The Company NBC team should
measure radiation prior to filter removal to determine extent of safety
procedures required per the NBC Annex to the unit Standard Operating
Procedures (SOP). The segregation area in which the contaminated air filters
are temporarily stored shall be marked with appropriate NBC placards. Final
disposal of contaminated air filters shall be in accordance with local SOP.
Decontamination operation shall be in accordance with FM-3-5 and local SOP.
Failure to comply may result in serious injury or death to personnel.

WARNING

Ensure exhaust system is cool before performing maintenance. Failure to
comply may result in injury to personnel.

WARNING

Wear appropriate eye protection when working under vehicle due to the
possibility of falling debris. Failure to comply may result in injury to personnel.

WARNING

Post signs that read "NO SMOKING WITHIN 50 FEET" when working with open
fuel, fuel lines or fuel tanks. Failure to comply may result in injury to personnel
or damage to equipment.

WARNING

Do not operate vehicle with muffler removed. Toxic exhaust fumes may enter
cab, resulting in serious injury or death to personnel.
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WARNING SUMMARY (CONT)

WARNING

Exhaust pipe, transmission oil lines, and transmission scavenge pump hose may
be hot to the touch. Extreme care should be taken when checking exhaust pipe,
transmission oil lines, and transmission scavenge pump hose for leaks. Failure
to comply may result in injury to personnel.

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 resultin injury to personnel.

WARNING

Wheel drum weighs approximately 90 Ibs (41 kgs). Use the aid of an assistant
to help remove wheel drum. Failure to comply may result in injury to personnel.

WARNING

Wheel drum weighs approximately 90 Ibs (41 kgs). Use the aid of an assistant
to help install wheel drum. Failure to comply may result in injury to personnel.

WARNING

Brake shoes may be covered 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 to personnel.

WARNING

Cage spring brake before air chamber is removed or severe injury to personnel
will occur.

WARNING

Ensure air chamber is caged prior to installation. Failure to comply may result
in injury to personnel.

WARNING

Ensure that tire is totally deflated before removing self-locking nuts. Failure to
comply may result in serious injury or death to personnel.
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WARNING

Spring brakes must be caged before attempting replacement of arear axle wheel
stud. Failure to comply may result in severe injury to personnel.

WARNING

Wear protective goggles to protect against possible injury from release of high
pressure air. Failure to comply may result in injury to personnel.

WARNING

Prolonged contact with lubricating oil (MIL-L-2104) may cause a 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 a
minimum. Failure to comply may result in injury to personnel.

WARNING

Hydraulic fluid (MIL-H-5606) is TOXIC. Wear protective goggles and gloves; use
only in well ventilated area; avoid contact with skin, eyes, and clothes. Skin and
clothing that come in contact with hydraulic oil should be washed immediately.
Saturated clothing should be removed immediately. Failure to comply may result
in injury to personnel.

WARNING

Never let moving wire rope slide through hands, even when wearing gloves. A
broken wire could cut through gloves and cut hands. Failure to comply may
result in injury to personnel.

WARNING

Wear appropriate eye protection when removing rivets. Failure to comply may
result in injury to personnel.

WARNING

Wear appropriate eye protection when drilling holes. Failure to comply may
result in injury to personnel.

WARNING

Wear leather gloves at all times when handling winch cable. Do not allow cable
to slide through hands even with gloves on. Broken wires may cause injury.
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WARNING SUMMARY (CONT)

WARNING

Use extreme caution when working around moving cable. Failure to do so may
result in serious injury to personnel.

WARNING

Caution must be exercised while cab is raised. Ensure that locking mechanism
is functioning properly before proceeding. Failure to comply may result in death
or serious injury to personnel and damage to equipment.

WARNING

Coolant may be very hot and under pressure from engine operation. Ensure
engine is cool before performing maintenance. Failure to comply may result in
injury to personnel.

WARNING

Light Material Handling Crane (LMHC) weighs approximately 250 Ibs (114 kgs).
Attach a suitable lifting device prior to removal. Failure to comply may result in
injury to personnel.

WARNING

Light Material Handling Crane (LMHC) mast weighs approximately 110 l|bs (50
kgs). Attach a suitable lifting device prior to installation. Failure to comply may
result in injury to personnel or damage to equipment.

WARNING

Light Material Handling Crane (LMHC) boom assembly weighs approximately
150 Ibs (68 kgs). Use an assistant when removing boom assembly. Failure to
comply may result in injury to personnel.

f Change 2
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WARNING

Light Material Handling Crane (LMHC) boom weighs approximately 60 Ibs (27
kgs). Attach a suitable lifting device prior to installation. Failure to comply may
result in injury to personnel or damage to equipment.

WARNING

Machine gun ring assembly weighs approximately 350 pounds (159 kgs). Attach
a suitable lifting device prior to removal. Failure to comply may result in injury
to personnel or damage to equipment.

WARNING

Ensure vehicle is on level ground prior to installation/removal of collapsible
drums. Failure to comply may result in serious injury or death to personnel or
damage to equipment.

WARNING

Ensure cargo bed is free of equipment and debris and not warped or damaged
in any way. Failure to comply may result in serious injury or death to personnel
or damage to equipment.

WARNING

Both collapsible drums weigh approximately 235 Ibs (107 kgs) empty and 3800
Ibs (1725 kgs) full. Attach a suitable lifting device prior to installation. Failure
to comply may result in serious injury or death to personnel or damage to
equipment.

WARNING

S-280 shelter weighs approximately 1500 |bs (680 kgs) empty. Attach a suitable
lifting device prior to installation. Failure to comply may result in serious injury
or death to personnel or damage to equipment.

WARNING

Ensure vehicle is on level ground prior to installation or removal of tank and
pump unit. Failure to comply may result in serious injury or death to personnel
or damage to equipment.

WARNING

Tank weighs approximately 500 |bs (227 kgs) empty or 4000 Ibs (1816 kgs) full.
Attach a suitable lifting device prior to installation. Failure to comply may result
in serious injury or death to personnel or damage to equipment.
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WARNING SUMMARY (CONT)

WARNING

Pump unit weighs approximately 870 Ibs (395 kgs). Attach a suitable lifting
device prior to installation. Failure to comply may result in serious injury or
death to personnel or damage to equipment.

WARNING

Do not remove oil filter while engine is hot. Failure to comply may result in
injury to personnel.

WARNING

Starting fluid is toxic and highly flammable. Container is pressurized. NEVER
heat container and NEVER discharge starting fluid in confined areas or near
open flame. Failure to comply may cause serious injury or death to personnel.

WARNING

Tab of HAND THROTTLE lever must be positioned above throttle pivot bar.
Failure to comply may result in injury to personnel or damage to equipment.

WARNING

Use extreme care when opening cab door with cab raised. Failure to comply
may result in injury to personnel or damage to equipment.

WARNING

Do not operate vehicle with exhaust pipe removed. Toxic exhaust fumes may
enter cab, resulting in serious injury or death to personnel.

WARNING

Radiator and charge air cooler assembly weigh approximately 160 Ibs (73 kgs).
Attach a suitable lifting device prior to removal. Failure to comply may result
in injury to personnel or damage to equipment.

WARNING

Cargo sling must be placed under charge air cooler inlet and outlet ports.
Failure to comply may result in injury to personnel or damage to equipment.
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WARNING

Alternator weighs approximately 50 Ibs (23 kgs). The aid of an assistant is
required to remove alternator. Failure to comply may result in injury to
personnel.

WARNING

Starting motor weighs approximately 60 Ibs (27 kgs). Attach a suitable lifting
device prior to removal. Failure to comply may result in injury to personnel or
damage to equipment.

WARNING

Negative battery terminals must be connected last. Failure to comply may result
in serious injury or death to personnel.

WARNING

Negative battery terminals and battery tester negative terminal lug must be
disconnected first. Failure to comply may result in serious injury or death to
personnel.

WARNING

Battery box weighs approximately 70 Ibs (32 kgs). The aid of two assistants is
required to remove battery box from vehicle frame. Failure to comply may result
in injury to personnel.

WARNING

Battery box weighs approximately 70 Ibs (32 kgs). The aid of two assistants is
required to position battery box on vehicle frame. Failure to comply may result
in injury to personnel.

WARNING

Ensure WTEC Il cab transmission harness does not interfere with throttle
linkage. Failure to comply may result in injury to personnel.

WARNING

Self-adjusting brakes will not self-adjust without applying brake pedal. Failure
to comply may result in injury to personnel.
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WARNING SUMMARY (CONT)

WARNING

Ensure air hoses are connected to correct fittings. Failure to comply may result
in serious injury or death to personnel.

WARNING

Proper adjustment of load sensing valve may only be accomplished with vehicle
unloaded. Failure to comply may result in injury to personnel or damage to
equipment.

WARNING

Always use an inflation safety cage to inflate tires mounted on multipiece rims,
and tire/rim assemblies not mounted on a tire changing machine that has a
positive lock down device designed to hold the assembly during inflation (TM
9-2610-200-14). When using a tire changing machine, always follow
manufacturer’'s mounting and safety instructions. Failure to comply may result
in serious injury or death to personnel. Always inflate tires that are mounted on
rims with demountable side ring flanges or lockrings in an inflation safety cage
or serious injury or death may result.

WARNING

Tire weighs approximately 350 Ibs (159 kgs). Use extreme care when handling
tire. Failure to comply may result in injury to personnel.

WARNING

Wheel drum weighs approximately 92 Ibs (42 kgs). Use the aid of an assistant
to help remove wheel drum from axle. Failure to comply may result in injury to
personnel.

WARNING

The sudden release of high pressure air can cause damage to eyes. Wear
appropriate eye protection when working near pressurized air. Failure to comply
may result in injury to personnel.

WARNING

Leave shackles installed in front bumper to support front bumper until ready to
remove. Failure to comply may result in injury to personnel.
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WARNING

Front bumper weighs approximately 100 Ibs (45 kgs). Use the aid of an
assistant to remove front bumper. Failure to comply may result in injury to
personnel.

WARNING

Tractor platform weighs approximately 550 lbs (250 kgs). Attach a suitable
lifting device prior to removal. Failure to comply may result in injury to
personnel or damage to equipment.

WARNING

Spare tire retainer weighs approximately 150 |bs (68 kgs). The aid of two
assistants is required to remove spare tire retainer from vehicle. Failure to
comply may result in injury to personnel.

WARNING

Rear stabilizer bar weighs approximately 50 Ibs (22 kgs). Attach a suitable lifting
device prior to removal. Failure to comply may result in injury to personnel or
damage to equipment.

WARNING

Cab roof weighs approximately 110 Ibs (50 kgs). Attach a suitable lifting device
prior to removal. Failure to comply may result in injury to personnel.

WARNING

Use care when removing/installing window. Do not force window, or window may
shatter. Failure to comply may result in injury to personnel or damage to
equipment.

WARNING

Tailgate assembly weighs approximately 130 Ibs (59 kgs). Attach a suitable
lifting device prior to removal. Failure to comply may result in injury to
personnel or damage to equipment.

WARNING

Tow bar weighs approximately 150 Ibs (68 kgs). Attach a suitable lifting device
prior to removal. Failure to comply may result in injury to personnel or damage
to equipment.
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WARNING SUMMARY (CONT)

WARNING

Rear tool box weighs approximately 75 Ibs (34 Kgs) empty. Attach a suitable
lifting device prior to removal. Failure to comply may result in injury to
personnel or damage to equipment.

WARNING

Cable can become frayed or contain broken wires. Wear heavy leather-palmed
gloves when handling cable. Frayed or broken wires can injure hands. Failure
to comply may result in injury to personnel.

WARNING

Remote control must be used to operate 30K winch while breaking in cables.
Failure to comply may result in injury to personnel.

WARNING

Cab weighs approximately 3000 Ibs (1362 kgs) attach a suitable lifting device
prior to raising cab. Failure to comply may result in injury to personnel.

WARNING

Hydraulic tank weighs approximately 190 Ibs (86 kgs). Attach a suitable lifting
device prior to removal. Failure to comply may result in injury to personnel or
damage to equipment.

WARNING

Extreme care must be taken when lowering gravel deflector. Coolant hoses
could be pulled loose. Failure to comply could result in serious eye injury.

WARNING

Retaining rings are under tension and can act as projectiles when released
causing severe eye injury. Use care when installing retaining rings. Failure to
comply may result in injury to personnel.

WARNING

Do not open coolant fill cap if temperature reads above 110 degrees F (43
degrees C). Steam or hot coolant is under pressure. Failure to comply may
result in injury to personnel.
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WARNING

Pressure in reservoir tank must be released before removing cap. Failure to
comply may result in injury to personnel.

WARNING

200 amp alternator weighs approximately 72 Ibs (33 kgs). The aid of an
assistant is required to install 200 amp alternator. Failure to comply may result
in injury to personnel.

WARNING

100 amp alternator weighs approximately 70 Ibs (32 kgs). Attach a suitable
lifting device prior to removal. Failure to comply may result in injury to
personnel.

WARNING

Both collapsible drums weigh approximately 235 Ibs (107 kgs) empty and 3800
Ibs (1725 kgs ) full each. Attach a suitable lifting device prior to removal.
Failure to comply may result in serious injury or death to personnel or damage
to equipment.

WARNING

Air dryer may contain air pressure. Loosen input air hose connector slowly to
vent off air pressure. Failure to comply may result in injury to personnel.

WARNING

Radiator and charge air cooler assembly weigh approximately 160 lbs (73 Kgs).
Attach a suitable lifting device prior to installation. Failure to comply may result
in injury to personnel or damage to equipment.

WARNING

Tractor platform weighs approximately 550 Ibs (250 kgs). Attach a suitable
lifting device prior to installation. Failure to comply may result in injury to
personnel or damage to equipment.

Change 1 m
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WARNING SUMMARY (CONT)

WARNING

Spare tire retainer weighs approximately 150 |bs (68 kgs). The aid of two
assistants is required to install spare tire retainer on vehicle. Failure to comply
may result in injury to personnel.

WARNING

Rear stabilizer bar weighs approximately 50 Ibs (22 kgs). Attach a suitable lifting
device prior to installation. Failure to comply may result in injury to personnel
or damage to equipment.

WARNING

Cab roof weighs approximately 110 Ibs (50 kgs). Attach a suitable lifting device
prior to installation. Failure to comply may result in injury to personnel.

WARNING

Do not remove radiator cap when the engine is hot; steam and hot coolant can
escape and burn skin. Failure to comply may result in injury to personnel.

WARNING

Wear appropriate eye protection when removing spring rings. Spring rings are
under tension and can act as projectiles when being removed. Failure to comply
may result in injury to personnel.

WARNING

Wear appropriate eye protection when installing spring rings. Spring rings are
under tension and can act as projectiles when being installed. Failure to comply
may result in injury to personnel.
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Remove Pages

2-453 thru 2-470
2-511 thru 2-516
none

2-517 thru 2-522
none

2-523 and 2-524
2-531 thru 2-538
none

2-539 and 2-540
2-561 and 2-562
none

2-563 thru 2-566
none

2-567 thru 2-570
none

2-571 and 2-572
none

2-573 thru 2-576
none

2-577 thru 2-580
none

2-581 thru 2-586
none

2-587 thru 2-600
none

2-601 thru 2-604
none

2-605 thru 2-612
none

2-613 thru 2-616
2-635 thru 2-642
2-643 and 2-644
2-645 and 2-646
2-669 thru 2-706
2-707 and 2-708
2-709 thru 2-718
2-719 and 2-720
2-721 and 2-722
2-741 thru 2-746
none

2-747 and 2-748
none

2-749 and 2-750
none

2-751 thru 2-754
none

2-755 thru 2-758
none

2-759 thru 2-772
2-785 thru 2-836
2-839 thru 2-858
A-1thru A-4
B-3 and B-4
B-23 thru B-30
C-1thru C-4

Insert Pages

2-453 thru 2-470
2-511 thru 2-516
2-516.1 and 2-516.2
2-517 thru 2-522
2-522.1 and 2-522.2
2-523 and 2-524
2-531 thru 2-538
2-538.1 and 2-538.2
2-539 and 2-540
2-561 and 2-562
2-562.1 and 2-562.2
2-563 thru 2-566
2-566.1 and 2-566.2
2-567 thru 2-570
2-570.1 thru 2-570.6
2-571 and 2-572
2-572.1 and 2-572.2
2-573 thru 2-576
2-576.1 and 2-576.2
2-577 thru 2-580
2-580.1 thru 2-580.6
2-581 thru 2-586
2-586.1 and 2-586.2
2-587 thru 2-600
2-600.1 thru 2-600.12
2-601 thru 2-604
2-604.1 thru 2-604.186
2-605 thru 2-612
2-612.1 thru 2-612.40
2-613 thru 2-616
2-635 thru 2-641/(2-642 Blank)
(2-643 Blank)/2-644
2-645 and 2-646
2-669 thru 2-705/(2-706 Blank)
(2-707 Blank)/2-708
2-709 thru 2-717/(2-718 Blank)
(2-719 Blank)/2-720
2-721 and 2-722
2-741 thru 2-746
2-746.1 and 2-746.2
2-747 and 2-748
2-748.1 and 2-748.2
2-749 and 2-750
2-750.1 and 2-750.2
2-751 thru 2-754
2-754.1 and 2-754.2
2-755 thru 2-758
2-758.1 and 2-758.2
2-759 thru 2-772
2-785 thru 2-836
2-839 thru 2-858

A-1 thru A-4

B-3 and B-4

B-23 thru B-29/(B-30 Blank)
C-1thru C-4

Remove Pages

D-1 thru D-5/(D-6 Blank)
None

E-1 thru E-6

E-15 and E-16

none

G-1 thru G-11/(G12 Blank)
H-1 thru H-12

H-21 and H-22

H-25 thru H-28

H-31 and H-32

none

Index-1 thru Index-54
FO-1 FP-1/(FP-2 Blank)
thru FP-21/FP-22 Blank)
FO-1 FP-25/(FP-26 Blank)
FO-1 FP-29/(FP-30 Blank)
thru FP-67/(FP-68 Blank)
FO-1 FP-75/(FP-76 Blank)
thru FP-79/(FP-80 Blank)
DA FORM 2028-2 Sample
DA FORM 2028-2

DA FORM 2028-2

DA FORM 2028-2

Metric Conversion Chart
Cover

Insert Pages

D-1 thru D-6

D-7/(D-8 Blank)

E-1 thru E-6

E-15 and E-16

E-27 thru E-31/(E-32 Blank)
G-1 thru G-12

H-1 thru H-12

H-21 and H-22

H-25 thru H-28

H-31 and H-32
K-1 thru K-4
Index-1 thru Index-54
FO-1 FP-1/(FP-2 Blank)
thru FP-21/(FP-22 Blank)
FO-1 FP-25/(FP-26 Blank)
FO-1 FP-29/(FP-30 Blank)
thru FP-67/(FP-68 Blank)
FO-1 FP-75/(FP-76 Blank)
thru FP-79/(FP-80 Blank)
DA FORM 2028-2 Sample
DA FORM 2028-2

DA FORM 2028-2

DA FORM 2028-2
Metric Conversion Chart
Cover
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LIST OF EFFECTIVE PAGES Insert latest changed pages. Destroy superseded pages.

NOTE: New or changed material is indicated by a
vertical bar in the outer margin of the page.
Dates of issue for original and changed pages are:

Original ......cccccvvveeens O.eeeen. 15 September 1998
Change.....cccocoevveeens Lo, 1 July 2003
Change.....cccoccevveenns 2. e 20 August 2005

THE TOTAL NUMBER OF PAGES IN THIS PUBLICATION IS 7226, CONSISTING OF THE FOLLOWING:

Page *Change Page *Change Page *Change
No. No. No. No. No. No.
VOLUME 1 2-82 thru 2-106..........ccoevvvvnnnnn... 0 2-326.1 thru 2-326.4 Added....... 1
(000 V- 1 2-107 and 2-108...........cevvvvnnnn... 1 2-327 thru 2-330 .....cevvveeeeeeeenees 1
Blank ....coooeveiiieviieieeee, 0 2-108.1 thru 2-108.7 Added....... 1 2-330.1 thru 2-330.8 Added....... 1
athrue ..o, 0 2-108.8 Blank Added................. 1 2-331thru 2-334 .....covvveeeeeeeees 1
P 2 2-109 thru 2-114.........coevvvvnnnn... 1 2-334.1 thru 2-334.8 Added....... 1
gthrul ..o, 0 2-114.1 thru 2-114.8 Added....... 1 2-335 1
Mand N ..ooooeeeeeiiieeeee e 1 2-115 1 2-336 thru 2-338 .......cceevveeeeen. 2
Athru L., 2 2-116 thru 2-125........cccevvvvnnnn... 0 2-338.1 and 2-338.2 Added....... 2
M thru O Added............ouvvuennn.... 2 2-126 Blank .......cceeeveeeiiiiiiiinn. 0 2-339thru 2-341 ... 2
P Blank Added................ouuunnn.... 2 2-127 e 1 2-342 thru 2-354 .......eeveeeeeeeens 1
[T 1 2-128 thru 2-135.......ccoevvvvvnnnnn. 0 2-354.1 thru 2-354.6 Added....... 1
AN i coveeeeeeieeeee e, 0 2-136 Blank .......cceeeeeeeviiiiiiinn. 0 2-355and 2-356 .......ccceeeeeeeennne 1
IV ENIU Vi, 1 2-137 e 1 2-356.1 thru 2-356.6 Added....... 1
Vil eeiiiieeeee e 2 2-138 e 2 2-357 thru 2-366 ........evceveeeeens 1
Vil thru Xiiee.ooooeeiveeeeeee, 1 2-139 1 2-366.1 thru 2-366.8 Added....... 1
xiii thru xiv Added ............ccc..... 1 2-140 thru 2-144...........covvvvenn.... 2 2-367 thru 2-380 .......evveeveeeeenns 1
1-1thru 1-39..ccveeeeieeieee, 0 2-145 i 1 2-380.1 thru 2-380.3................... 1
O 1 2-146 thru 2-148.........coovvvvvnen.... 2 2-380.4 and 2-380.5 .................. 2
1-41thru 1-45.....cceiiiiiiiiine. 0 2-149 thru 2-152........cooevvvvnnnnn... 1 2-380.6 thru 2-380.9 Deleted.....2
1-46 Blank ........cceeeeeeeiiiiiiinnnn, 0 2-152.1 thru 2-152.4 Added....... 1 2-380.10 thru 2-380.12
2-1and 2-2..cceveeeeiiiiiiiiee 1 2-153 1 Added ... 1
2-21Added.......eeeiiiiiiii 1 2-154 Blank ......ceeeeeeeiiiiiiiinn. 0 2-381thru 2-386 .......ceveveeeeenns 1
2-2.2 Blank Added..................... 1 2-155 2 2-386.1 thru 2-386.14 Added.....1
23 e 0 2-156 e 1 2-387 thru 2-390 .......cevveveeeeenns 1
S 1 2-156.1 and 2-156.2 Added ...... 1 2-390.1 thru 2-390.26 Added.....1
2-5thru 2-15....cceeiiiiiiiiiiiiee, 0 2-157 thru 2-162........ccoevvvvvnnnn... 1 2-391thru 2-394 ......ovveeveeeeens 1
216 e 1 2-162.1 thru 2-162.4 Added....... 1 2-394.1 thru 2-394.6 Added....... 1
2-17 and 2-18....ceeeeveiveiiiine, 0 2-163 thru 2-266...........ccvvvvee.... 1 2-395 . 1
2-18.1 Added.........covvvvvevrnnnnnnn. 1 2-266.1 thru 2-266.34 Added .... 1 2-396 thru 2-399 .......evveevieeeens 0
2-18.2 Blank Added................... 1 2-267 thru 2-284...........covvveeen.... 1 2-400 thru 2-402 .......eeeeeveeeeenns 1
2-19and 2-20....cceeeiveiiiiiinn, 1 2-284.1 thru 2-284.24 Added .... 1 2-402.1 thru 2-402.4 Added....... 1
2-21and 2-22....eeeiiiiiiie 2 2-285 e 1 2-403. .. 1
2-23thru 2-58.....ccccoovvivvviieenn.. 0 2-286 Blank ......cccooeeveiiiiiiiinnnnnn. 1 2-404 thru 2-418 .......eeveveeeeens 0
2-59 1 2-287 thru 2-308 Deleted........... 1 2-418.1 thru 2-418.16................. 2
260 e 0 2-309 Blank ......ccceeeeeeeiiiiiiiinnn. 1 2-419. .. 2
2-61thru 2-77 eeveeeeiiiiieiee, 1 2-310 thru 2-316.......ccovvvvvvrnnn. 1 2-420thru 2-453 .....covvveeeeeeeeenens 0
2-78 Blank ......ccoeevveviiiieiiiieennn, 1 2-316.1 thru 2-316.4 Added....... 1 2-454 thru 2-469 .......oeeveeeeees 1
2-7T9Blank .....ccoeeevveiiiiiiiiiiee, 1 2-317 thru 2-322.....cccccvvvvvvvnnnnn. 1 2-470 thru 2-511 .....covvveeeeeeees 0
2-80and 2-81.......ccevvvvvvvrnnnnnnn. 1 2-322.1 and 2-322.2 Added ...... 1 2-512 thru 2-516 .......evveeeeeeeenns 1
2-323 thru 2-326........ccovvvvvnenn.. 1 2-516.1 and 2-516.2 Added....... 1

* Zero in this column indicates an original page.
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2-517 thru 2-522 1 2-754.1 and 2-754.2 Added......... 1 [ S 2
2-522.1 and 2-522.2 Added ...... 1 2-755thru 2-758 .......oovvvvveeeeeens 1 [ 0
2-523 1 2-758.1 and 2-758.2 Added......... 1 [ B O R 2
2-524 thru 2-531.......ccovvvvvnnnnne.n. 0 2-759 thru 2-771 ..o 1 [ 5 1
2-532 thru 2-538........ccevvvvvnne.n. 1 2-772 thru 2-785 ....ccovvvvveeeeee 0 H-12 thru H-14......cccoovveeeeeees 2
2-538.1 and 2-538.2 Added ...... 1 2-786thru 2-835 .....ccoovvvveeeee 1 H-15. e 0
2-539 1 2-836thru2-839 .......ooevvvveeee. 0 H-16. e 2
2-540 thru 2-561.........cccuvuennnn.... 0 2-840 thru 2-857 .....ccoevveveeeeen 1 Hod7 e 0
2562 e 1 2-858thru2-941 ........covvvveeeen. 0 H-18 thru H-20.......cccovvieeeeeees 2
2-562.1 and 2-562.2 Added ...... 1 2-942 Blank......ccooooevviiiiiiieeeieeee 0 H-21 .o 1
2-563 thru 2-566...........covvenne..... 1 AL e, 0 Ho22.eeeee e, 2
2-566.1 and 2-566.2 Added ...... 1 A-2and A3, 1 [ B 0
2-567 thru 2-570........ccvvvvvnnnnnn... 1 Ao 0 [ B 2
2-570.1 thru 2-570.6 Added ...... 1 B-1thruB-3......covveeiiieiieii. 0 [ B T 0
2-571 and 2-572........coceuvuennn.... 1 B-4d oo 1 H-26 thru H-28........coovvvveeieeeees 2
2-572.1 and 2-572.2 Added ...... 1 B-5 e 2 [ B 0
2-573thru 2-576......cccovvvvenn.... 1 B-6and B-7......ccceeeiiiiieiiiiinnnn. 0 H-30 thru H-32......cooeiieeeeeeeeee 2
2-576.1 and 2-576.2 Added ...... 1 B-8 e 2 T, 0
2-577 thru 2-580........cccvvvvennnn.... 1 B-9thruB-23.....coeveeeiiieieiiin. 0 J-2Blank ..o, 0
2-580.1 thru 2-580.6 Added ...... 1 B-24 thru B-26........ccovevvieiiiinnnnn.. 1 K-1 Added ......cooviiiiiiiiiieeeeeeeee 1
2-581 thru 2-586.........ccevvvennnn.... 1 B-27 o 2 K-2and K-3 ....ccoooiiiiiiiiieeeeeeeeee 2
2-586.1 and 2-586.2 Added ...... 1 B-28 e 1 K-4 Added ......ccoooovveiiiieeieeeee, 1
2-587 thru 2-600...........cccvvnnnn.... 1 B-29 e 2 Index-1 thru Index-9.......cccceue...... 1
2-600.1 thru 2-600.12 Added .... 1 B-30 Blank .........ccoeeevveiiiiiiiiinnnnnn. 1 Index-10 thru Index-15................ 2
2-601 thru 2-604...........ovvvenn..... 1 O 0 Index-16 thru Index-18................ 1
2-604.1 thru 2-604.186 Added .. 1 C-2thruC-4 ..o 2 Index-19 thru Index-21................. 2
2-605 thru 2-612.........ccevvvennnn.... 1 Dl 1 Index-22 thru Index-24 ................ 1
2-612.1 thru 2-612.40 Added .... 1 D-2and D-3.....cccooeeeviiiiiiieiiinen. 2 INAEX-25.....ccoitiveieeeeeeeieee e 2
2-613 thru 2-615.........cccevvnnenee. 1 D-4and D-5.....coevviiiviiiiiieee, 1 Index-26 and Index-27 ................ 1
2-616 thru 2-635.........ccevvvennnn.... 0 DB oo 2 INAEX-28......coeeeeeeieeeeeeeeeeeee e 2
2-636 thru 2-641.........c.ovvvennnn.... 1 D-7 Added.........cceeeeiiiiiiiiin. 1 INAEX-29......ooiiieeeee e 1
2-642 BlanK ......cccoeevvviiiiinnennn. 1 D-8 Blank Added..............c.......... 1 INAEX-30....ccveeiiiiiieieeiie e, 2
2-643 Blank .....ccoeoveivviiiiiieennen. 1 E-1 e 1 INdEX-3L.....coiiiiiiieeeeeeeeeee e 1
2-644 and 2-645............ceuuven. 1 E-2and E-3.......cooeviiiiiieiiieeee, 0 Index-32 and Index-33 ................ 2
2-646 thru 2-669..........cccvvvnnn..... 0 E-4and E-5......cccceeeeviiiiiiiiiiinnnnnn. 1 INAEX-34.....ccoeeieieeeeeeeeeee 1
2-670 thru 2-705........covvvvvrnnenn. 1 E-6thruE-14......ovveeiiiiiiiiiiinnnn. 0 Index-35 and Index-36 ................ 2
2-706 Blank ......ccoeeeevviivevvnnnnnen. 1 E-15 oo 1 Index-37 and Index-38................. 1
2-707 Blank ......eeeveiiiiieiiiiennen, 1 E-16 thru E-26.......ceovevviivvvinnnnn. 0 Index-39 thru Index-41................. 2
2-708 thru 2-717....ccovvvvevrnne. 1 E-27 thru E-31 Added.................. 1 INAEX-42.....ccooeieeieeeeeeeeeee e 1
2-718 BlanK ......ccoevvvveviviiiieeee, 1 E-32 Blank Added....................... 1 INAEX-43....ccoeiiiiiieeeeeee e, 2
2-719Blank ......ccooevevvieeiiieee, 1 F-1thruF-8.....ooovveiiiiiiieiiie, 0 INdEX-44......eieiieieiiiiieeeeeeeee, 1
2-720 and 2-721......ccooevvvunnnn. 1 G-l 2 Index-45 and Index-46 ................ 2
2-722 thru 2-741........coovvvennn... 0 G2 e 1 INAEX-47...coooiiiiieeeeeeeeeeeee e 1
2-742 thru 2-746..........ccevneven. 1 G-3thru G-6.......ceevvveieiiieeeennn, 2 Index-48 thru Index-50................ 2
2-746.1 and 2-746.2 Added ...... 1 L AT 1 INdEX-51.....ccoiiiieieeiieeeieeeee e, 1
2-747 and 2-748.........ccccoveeennn.... 1 LT 2 Index-52 and Index-53 ................ 2
2-748.1 and 2-748.2 Added ...... 1 GO 1 INAEX-54.....ccooiieieeeeeeeeeee 1
2-749 and 2-750......ccccccvveeeennns 1 G-10thru G-12.....cccccvvieeveeeees 2 Glossary-1 and Glossary-2.......... 0
2-750.1 and 2-750.2 Added ...... 1 H-Lthru H-6 ....ooovvveiiieeeeei. 2
2-751 thru 2-754........covvvvvnnn... 1 H-7 e 0

* Zero in this column indicates an original page.
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FO-1FP-1 ..o, 1 FO-1FP-51...ccccvviiiiiiiiiiiiiinnn. 1 FO-3FP-13 ..o 0
FO-1 FP-2Blank .........ccccvvuen.... 0 FO-1 FP-52 BlanK..........ccuvvvuunn... 0 FO-3 FP-14 Blank ......cccceeveeeeeens 0
FO-1FP-3 .., 1 FO-1FP-53....coieiiiieieiiinn. 1 FO-3FP-15 ..coooiiiiieiiiiieeeeeeeeee 0
FO-1 FP-4 Blank ............cuvuu..... 0 FO-1 FP-54 BlanK...........ccuvvuun.... 0 FO-3 FP-16 Blank ......cccccoeeeee 0
FO-1FP-5 .., 1 FO-1FP-55...ccciiiiiiieiiiiiin. 1 FO-4 FP-1 ..covveiiiiiiiiiieeeeeeeees 0
FO-1 FP-6 Blank .........ccc.......... 0 FO-1 FP-56 Blank..........cccuuuuu..... 0 FO-4 FP-2Blank .......ccccceeveeeeennnn. 0
FO-1 FP-7 oo 1 FO-1 FP-57 oo 1 FO-4FP-3 .o, 0
FO-1 FP-8Blank .........ccc.uuu...... 0 FO-1 FP-58 Blank..........cccuuuue..... 0 FO-4 FP-4 Blank .......cccceeveeeennnn. 0
FO-1FP-9 ..o 1 FO-1FP-59 ..., 1 FO-5FP-1 ..covvviiiiiiiiiiiieeieeeeee, 0
FO-1 FP-10 Blank.........c........... 0 FO-1 FP-60 Blank..........cccuuuue..... 0 FO-5FP-2Blank ......cccccceeveeeeennnn. 0
FO-1FP-11 ..o 1 FO-1FP-61...cccoovviieiiieieieiin. 1 FO-5FP-3 .o, 0
FO-1 FP-12 Blank ........cccuu...... 0 FO-1 FP-62 Blank...........ccvvvuun.... 0 FO-5FP-4Blank .......cccooeeeeeeennnnns 0
FO-1FP-13 ..., 1 FO-1FP-63....ccovveeiieeeeiieinn. 1 FO-5FP-5 .o 0
FO-1 FP-14 Blank .........ccc.u....... 0 FO-1 FP-64 BlanK...........ccuvvuen.... 0 FO-5FP-6 Blank ........ccceeeveevennns 0
FO-1FP-15...cccooieeiiieiiiiiiin. 1 FO-1 FP-65.....cuuvviiieieieieieiiiiiennns 1 VOLUME 2

FO-1 FP-16 Blank .................... 0 FO-1 FP-66 Blank..........ccccuvuu..... 0 (000 1Y SR 1
FO-1 FP-17 oo 1 FO-1 FP-67 ..ccooeeeeeeeieeeeee 1 Blank ......ooooouieeiiiieiee e 0
FO-1 FP-18 Blank..................... 0 FO-1 FP-68 Blank............c.......... 0 Athru e .o 0
FO-1FP-19 ..o 1 FO-1FP-69....coovvieeiiieeeiein. 2 Feeee e 2
FO-1 FP-20 Blank ........c........... 0 FO-1 FP-70 Blank..........ccuuvuuen.... 0 gthru Lo 0
FO-1FP-21 ..o 1 FO-1FP-71 ..o 0 Mand N ....oooeeeeeiiieeeeeeee e 1
FO-1 FP-22 Blank .................... 0 FO-1 FP-72 Blank..........cceuuuuen.... 0 AandB......ooooovveieiiiiiiee 2
FO-1FP-23 ..o, 0 FO-1FP-73 .., 0 (OYo [0 1Yo [ 2
FO-1 FP-24 Blank ........cccuu...... 0 FO-1 FP-74 BlanK...........ccvvvunn.... 0 D Blank Added ..........cccoeeeveeennnens 2
FO-1FP-25 ..., 1 FO-1FP-75..ccciiieiiiiiiien. 1 (1= 1 Lo N | 1
FO-1 FP-26 Blank ........ccc......... 0 FO-1 FP-76 BlanK...........ccuvvuun.... 0 T e e eens 2
FO-1 FP-27 oo, 0 FO-1 FP-77 oo, 1 1Y 1
FO-1 FP-28 Blank ........ccc........ 0 FO-1 FP-78 BlanK...........ccvvvunn.... 0 Vand Vi, 1
FO-1FP-29 ..o 1 FO-1FP-79 ..o 1 2-942.1 Added........ccceeeeieeeeiannn. 1
FO-1 FP-30 Blank ........ccc......... 0 FO-1 FP-80 Blank..........cccuuvue..... 0 2-942.2 Blank Added................... 1
FO-1FP-31 ..ccovvveiiieeiiiiin. 1 FO-2FP-1...ccooviiiieeiiieeeee 0 2-943 e, 0
FO-1 FP-32 Blank ............u....... 0 FO-2 FP-2 BlanK..........ccccuvvvunn.... 0 2-944 and 2-945........ccoooeeeeeeennnn. 1
FO-1FP-33 .., 1 FO-2FP-3..ieeeeeeeeee 0 2-946 thru 2-958.6......c...cceeevvene. 2
FO-1 FP-34 Blank ........ccc........ 0 FO-2 FP-4 BlanK...........cccuuuuuen.... 0 2-958.7 thru 2-958.20 Added ...... 2
FO-1FP-35 ..., 1 FO-2FP-5..ciiieiieeeee, 0 2-959 L, 2
FO-1 FP-36 Blank ........cccu....... 0 FO-2 FP-6 BlanK.........c..ccvvvvunnn... 0 2-960 thru 2-1049......cccoeevvvveennen. 0
FO-1 FP-37 oo, 1 FO-2 FP-7 oo 0 2-1050 thru 2-1056..........ccceuuue.... 1
FO-1 FP-38 Blank ........ccccuuu..... 0 FO-2 FP-8 BlanK.........cccccvvvvunnn... 0 2-1056.1 thru 2-1056.10 Added ..1
FO-1FP-39 ..., 1 FO-B3FP-1...ooovieiieiiieeeeeenn. 0 2-1057 oo, 1
FO-1 FP-40 Blank .................... 0 FO-3 FP-2 BlanK..........ccccuvvvuenn... 0 2-1058 thru 2-1161...................... 0
FO-1FP-41 ....cuvveeiieeeien. 1 FO-3FP-3 .. 0 2-1162 thru 2-1169..........cceevue.... 2
FO-1 FP-42 Blank ........ccc........ 0 FO-3 FP-4 BlanK...........cccuuvuuen.... 0 2-1170 thru 2-1445............ccouu..... 0
FO-1FP-43 ... 1 FO-3FP-5 ..o 0 2-1446 thru 2-1446.3................... 2
FO-1 FP-44 Blank .................... 0 FO-3 FP-6 BlanK...........cccvvvvuen.... 0 2-1446.4 thru 2-1446.11 Deleted 2
FO-1FP-45 ... 1 FO-3FP-7 .o 0 2-1446.12 Added............cccceu..... 1
FO-1 FP-46 Blank..................... 0 FO-3 FP-8 BlanK.........c.cccvvvvunnn... 0 2-1447 thru 2-1450.........cccevuuuee. 1
FO-1 FP-47 ..o, 1 FO-3FP-9....cooriieeiieeeeeee, 0 2-1450.1 thru 2-1450.28 Added ..1
FO-1 FP-48 Blank ..........c.......... 0 FO-3 FP-10 Blank..........ccevvvuen.... 0 2-1451 thru 2-1456...................... 1
FO-1FP-49 ....ccoooeeviiiiiiiiirnnnn. 1 FO-3FP-11....oevvieeiieeiieeiiiinnn. 0 2-1456.1 thru 2-1456.22 Added ..1
FO-1 FP-50 Blank .........c.c..uu...... 0 FO-3 FP-12 BlanK..........ccevvvunn.... 0

* Zero in this column indicates an original page.
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2-1457 oo 1 2-1625.. i 1 2-1897 e 1
2-1458 thru 2-1467........ccccuveeenne 0 2-1626.....ciiieeiiiee e 2 2-1898 ..o 2
2-1468 thru 2-1478.........cccueee. 1 2-1627 thru 2-1664 ..................... 1 2-1899 ..ot 1
2-1478.1 and 2-1478.2 2-1665....eiiieiiiee e 2 2-1900 Blank .......cccoevvvveeeiiiienenne 1
Added......ooeviiiii 1 2-1666 thru 2-1686 ..................... 1 2-1901 and 2-1902 Deleted ........ 1
2-1479 i 1 2-1686.1 and 2-1686.2 Added.... 1 2-1903 Blank ......cccceevvvvieeiiiienenne 1
2-1480 ..o 2 2-1687 thru 2-1706 ..................... 1 2-1904 thru 2-1931......ccccevveenne 1
2-148L oo 1 2-1706.1 thru 2-1706.42 2-1932 Blank ......cccceevvviveeiiiieeene 1
2-1482 thru 2-1484.................... 2 Added........cooviiiiiiie 1 2-1933 Blank ......cccceevvvvieeiiiieeenne 1
2-1485 ..o 1 2-0707 oo 1 2-1934 oo 1
2-1486 ... 2 2-1708 and 2-1709.........cccveeenneee. 0 2-1935 thru 2-1944..........cccveeee. 0
2-1487 oo 1 2-1710 . i 1 2-1945 and 2-1946 ...........ccveeeene 1
2-1488 .. 2 2-1710.1 thru 2-1710.4 Added.... 1 2-1946.1 Added.........cceeeeviinennne 1
2-1489 ..o 1 2-1711 thru 2-1734 .....ccccvveenene. 1 2-1946.2 Blank Added................. 1
2-1490 ... 2 2-1734.1 and 2-1734.2 Added.... 1 2-1947 thru 2-1963..........cccveeeene 1
2-1490.1 Added........cccceevvveernnne 1 2-1735 thru 2-1747 ......ccccuvvennnee. 1 2-1964 thru 2-1971......ccccvvveeene 0
2-1490.2 ...viiiiiiie e 2 2-1748 thru 2-1751 .......cccvvvenneee. 2 2-1972 thru 1976......cccvvvevirneenne 1
2-1490.3 Added........cccceevvuveeennne 1 2-1752 thru 2-1794 ........ccovvenneee. 1 2-1976.1 thru 2-1976.64

2-1490.4 ..o 2 2-1794.1 and 2-1794.2 Added.... 1 Added ......ccoovviiiee 1
2-1490.5 Added........c.cccevuveeennne 1 2-1795 thru 2-1819 ........cccee.ee. 1 2-1977 thru 2-1981......ccccovvveeenne 1
2-1490.6 ....vvvieiiiiee e 2 2-1820 and 2-1821.........ccceeeuneee. 0 2-1982 thru 2-1987.....ccccccvvvveenne 0
2-1491 i 1 2-1822. i 1 2-1988 ..o 1
2-1492 oo 2 2-1822.1 thru 2-1822.29 2-1988.1 thru 2-1988.7 Added .... 1
2-1493 . 1 Added........coooiiiii e, 1 2-1988.8 Blank Added................. 1
2-1494 thru 2-1496............cc..... 2 2-1822.30 Blank Added .............. 1 2-1989 thru 2-1995........cccevveeene 0
2-1497 oo 1 2-1823 thru 2-1829 .................... 1 2-1996 Blank ........ccccovvveeiiiiieenne 0
2-1498 .. 2 2-1830 Blank.........ccceeevviiiieennnn. 0 2-1997 thru 2-2005..........ccccveeeene 0
2-1499 .. 1 2-1831 thru 2-1833 ........cceeenneee. 0 2-2006 Blank ........ccccovvveeeiniienenne 0
2-1500 ... 2 2-1834 Blank ........ccceeveeiiiireennnnn, 0 AL 0
2-1501 .o 1 2-1835. e 1 A-2and A-3 ... 1
2-1502 .o 2 2-1836 thru 2-1877 .......cccvveenneee. 0 A 0
2-1502.1 Added........cccceevuvnenenne 1 2-1878. e 2 B-1thruB-3.....ccooveeviiiieeiiieee 0
2-1502.2 ...t 2 2-1879 e 1 B-d..oiiiei e 1
2-1502.3 Added........cccceevuveeeenne 1 2-1880...cuiiieeiiiee e 2 B-5 2
2-1502.4 ..o 2 2-188L..iieiiiiiee e 1 B-6 and B-7 .....ccccceeviiiieeiiieeee 0
2-1502.5 Added..........ccccvvuveeennne 1 2-1882..iieeiiiee e 2 B8 2
2-1502.6 ...ovveieiiiiiie e 2 2-1883.. e 1 B-9 thru B-23......cccoviiiieiiieee 0
2-1503 . 1 2-1884 ... 2 B-24 thru B-26 ........ccoveevviieeen 1
2-1504 thru 2-1539.........cccuveeene 0 2-1885...ieeeeee e 1 B-27 e 2
2-1540 thru 2-1557.....c.cccvvveene 1 2-1886.....eviieeiiiiee e 2 B-28 ..ttt 1
2-1558 thru 2-1579........ccccvveene 0 2-1887 i 1 B-29 .t 2
2-1580 Blank .........ccccvvveeiiiiinnanns 0 2-1888...iiieeeciiee e 2 B-30 BlanK........ccceevvvieeeiiiieeenen 1
2-1581 and 2-1582...........c.ce.... 2 2-1889...iiieeciee e 1 Gl 0
2-1583 Blank .......c.ccccvvveeiiiienenns 0 2-1890....ciiieeiiiee e 2 C2-thru C-4...cccovvieeeiiiee e 2
2-1584 and 2-1585..........ccuee.... 0 2-1891 . 1 D-Loiie e 1
2-1586 thru 2-1612.................... 1 2-1892...iiiie 2 D-2and D-3.....cccccoviiieeiiiieeee, 2
2-1612.1 and 2-1612.2 2-1893... e 1 D-4and D-5.....ccccevviiiieiiiieee, 1
Added ... 1 2-1894 .. 2 D=6t 2
2-1613 thru 2-1623..........ccueee... 1 2-1895... i 1 D-7 Added .......ccceevviiiieiieeee 1
2-1624 oo 2 2-1896.....cviiieiie 2 D-8 Blank Added ......................... 1
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E-L.iiii 1 INDEX-14 Blank Added .............. 1 FO-1 FP-48 Blank ........ccccccvveeenee. 0
E-2and E-3.........cocecvvvveeeeenn, 0 Glossary-1 and Glossary-2......... 0 FO-1 FP-49 ..o 1
E-4and E-5.....cccccovivviiiinnnnn, 1 FO-LFP-1 ..o, 1 FO-1 FP-50 Blank ........ccccccveeennee. 0
E-6 thru E-14 ..., 0 FO-1 FP-2Blank.......c..ccccceeennnnne. 0 FO-LFP-51 oo 1
E-15. e 1 FO-LFP-3 . i 1 FO-1 FP-52 Blank ........ccccccuveeennee. 0
E-16 thru E-26.......cceevvvvnnnen. 0 FO-1 FP-4 Blank...........cccveeeneen. 0 FO-LFP-53 ..o, 1
E-27 thru E-31 Added ............ 1 FO-LFP-5..iiiiieeeiee e, 1 FO-1 FP-54 Blank ..........ccccvveennee. 0
E-32 Blank Added .................. 1 FO-1 FP-6 Blank............cccceeneee. 0 FO-LFP-55 ..o, 1
F-1thru F-8 ....coooveviiieeiiiin, 0 FO-LFP-7 oo 1 FO-1 FP-56 Blank ..........cccccuvvennee. 0
G-l o 2 FO-1 FP-8 Blank............cccceeneee. 0 FO-L FP-57 oo, 1
G2 e 1 FO-LFP-9 ..o, 1 FO-1 FP-58 Blank ..........ccccvveennee. 0
G-3thru G-6....ccvvveeeiieeeee, 2 FO-1 FP-10 BlanK.........ccccveeeneee. 0 FO-LFP-59 ..o 1
G-7 e 1 FO-LFP-11...cccciiiiiiiiiieee e, 1 FO-1 FP-60 Blank ........c.ccccveeennnee. 0
G-8 2 FO-1 FP-12 BlanK.........ccccveeenneee. 0 FO-LFP-61 ..o 1
G-9 1 FO-LFP-13...ciiiiieeeeee e 1 FO-1 FP-62 Blank ........c.ccccuvveennee. 0
G-10thru G12 ......cccocvveeeneee. 2 FO-1 FP-14 BlanK..........cccceeeneee. 0 FO-LFP-63 ..ccooiieeeiieeeeiee e 1
H-Lthru H-6....cccccovviiveinn, 2 FO-LFP-15...cccciiiiiieeeieee e 1 FO-1 FP-64 Blank ..........ccccvveennee. 0
H- e 0 FO-1 FP-16 BlanK..........cccceeeuee.. 0 FO-LFP-65 ....cccviveeiiieeeiee e, 1
H-8.oeeeeeeeee e 2 FO-LFP-17 .o, 1 FO-1 FP-66 Blank ............cccvveennnee. 0
H-Ou e 0 FO-1 FP-18 BlanK..........cccceeeuee.. 0 FO-L FP-67 ..cooviveeiie e, 1
H-10 e 2 FO-LFP-19...cccciiiieeeiie e, 1 FO-1 FP-68 Blank ..........ccccvveennnee. 0
H-11ooiee e, 1 FO-1 FP-20 BlanK..........cccceeeneee. 0 FO-LFP-69 ..o, 2
H-12 thru H-14.......ccveeene, 2 FO-LFP-21...ccciiiiiiiiiiiee e, 1 FO-1 FP-70 Blank ........ccccccvveeenee. 0
H-150 e 0 FO-1 FP-22 BlanK..........cccceeeuneee. 0 FO-LFP-71 oo 0
H-16.cciiiiiieeeeeee 2 FO-LFP-23...iiiiiieeeeee e 0 FO-1 FP-72 Blank ........ccccccuveeenee. 0
H-17 e 0 FO-1 FP-24 BlanK..........cccceeeneee. 0 FO-LFP-73 oo 0
H-18 thru H-20........cccccevvnneee. 2 FO-LFP-25...ccciiiiiiieiiee e, 1 FO-1 FP-74 Blank ........ccccccvveeenee. 0
H-2L1oooiiiee 1 FO-1 FP-26 Blank..........ccccceeue.e. 0 FO-LFP-75 oo 1
H-22. i 2 FO-LFP-27 . 0 FO-1 FP-76 Blank ..........ccccvveennee. 0
H-23 e 0 FO-1 FP-28 BlanK..........cccceeeuneee. 0 FO-LFP-77 oo, 1
H-24. oo, 2 FO-LFP-29...cccceiiiiieeeiie e, 1 FO-1 FP-78 Blank ........c.ccccvveennee. 0
H-25. e 0 FO-1 FP-30 BlanK..........cccveeenneee. 0 FO-LFP-79 oo, 1
H-26 thru H-28........ccccceevveee. 2 FO-LFP-31...ccooiiiiiieeiiiiee e, 1 FO-1 FP-80 Blank ...........cccvvveennnee. 0
H-29. i 0 FO-1 FP-32 BlanK.........cccveeenneee. 0 FO-2 FP-1 ccooiiiiiiieiie e, 0
H-30 thru H-32.......ccveeiine, 2 FO-LFP-33..iiiiieeeieee e, 1 FO-2 FP-2 Blank .........ccccoecvveeenee. 0
J-1 0 FO-1 FP-34 Blank.........cccceeeeneee. 0 FO-2 FP-3 oo 0
J-2Blank ....cccoeeviiiieiiiie, 0 FO-LFP-35...cciiiiiieeeeiieee e 1 FO-2 FP-4 Blank ..........cccoecvveeenee. 0
K-1 Added ......ccccevvvvveeiiinnnn, 1 FO-1 FP-36 Blank..........cccceeneee. 0 FO-2 FP-5 oo 0
K-2and K-3.....ccccoovviveeniiinenn, 2 FO-L FP-37 . 1 FO-2 FP-6 Blank ..........ccccccvveeenee. 0
K-4 Added ......cccccoovvveveeiinnnn, 1 FO-1 FP-38 BlanK..........cccceeeueee. 0 FO-2 FP-7 weooviiiieeeee e, 0
INDEX-1 ..ooiiiiiiieiiiiieeeiiieee s 1 FO-LFP-39...cccciiviieeeiee e 1 FO-2 FP-8 Blank ..........c.ccccvveenee. 0
INDEX-2 and INDEX-3........... 2 FO-1 FP-40 BlanK..........cccveeenneee. 0 FO-3FP-1 .o, 0
INDEX-4 thru INDEX-8........... 1 FO-LFP-41...ccccooviiiieiiieee, 1 FO-3 FP-2Blank .........cccccccvvveenee. 0
INDEX-9 ..ooiiiiiiieiiiiee e 2 FO-1 FP-42 BlanK..........cccveeenneee. 0 FO-3FP-3 .o 0
INDEX-10 ...ccvvieeiiiiieeeiiiieeeens 1 FO-LFP-43...cccoiiiieeeeieee e, 1 FO-3 FP-4 Blank ..........ccccccvvveenee. 0
INDEX-11 and INDEX-12....... 2 FO-1 FP-44 BlanK..........cccceeenneee. 0 FO-3FP-5 oo 0
INDEX-13 Added............cc...... 1 FO-LFP-45....cciiiiiiiiece, 1 FO-3FP-6 Blank ..........ccccccvveeennee. 0

FO-1 FP-46 Blank..........cccceeeneee. 0 FO-3 FP-7 oo 0

FO-L FP-47 ., 1 FO-3FP-8 Blank ..........cccccvveeennee. 0
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FO-3FP-9 .o 0 2-2122 thru 2-2141.........ccuee.. 0 2-2372 oo 1
FO-3 FP-10 Blank ............cc....... 0 2-2142 Blank ......ccoovieeeiiiienenns 0 2-2373 thru 2-2407 ......ccccevvveeenne 0
FO-3FP-11 ....cccoiiiiiieiieee 0 2-2143 0 2-2408 Blank .......cccooovvveeeiiiienenne 0
FO-3 FP-12 Blank ..........c.c........ 0 2-2144 thru 2-2149........ccceeee. 1 2-2409 thru 2-2411........ccovveeeee 0
FO-3FP-13 ... 0 2-2150 Blank ......ccoocveeeiiiienenns 0 2-2412 Blank ......ccceevvieeieiiiienne 0
FO-3 FP-14 Blank ..................... 0 2-2151 thru 2-2171.....cccovvveenns 0 2-2413 and 2-2414 ..........ccccuuee.. 1
FO-3FP-15 ..o, 0 2-2172 Blank ......ccoovvieeeiiiienens 0 2-2414.1 Added.........ccceveviinnene 1
FO-3 FP-16 Blank ..................... 0 2-2173 thru 2-2187.....ccccvvveens 0 2-2414.2 Blank Added................. 1
FO-4FP-1...cccoovviiiiiieceiieee, 0 2-2188 Blank .........ccccveeeviiienenns 0 2-2414.3 thru 2-2414.9 Added .... 1
FO-4 FP-2 Blank ...........cccceeun.e. 0 2-2189 thru 2-2208.........ccceeeenne 0 2-2414.10 Blank Added............... 1
FO-4FP-3 ..., 0 2-2204 Blank ........ccccvveeiiiienenns 0 2-2414.11 and 2-2414.12
FO-4 FP-4 Blank ...........cccceenn... 0 2-2205 thru 2-2211.......ccccveeeennee 0 Added .......ccooviiiiii 1
FO-5FP-1 ..o 0 2-2212 Blank ......ccoovceeeeiiiienens 0 2-2415 and 2-2416.........c.ccccueennne 1
FO-5 FP-2Blank ...........ccceennee. 0 2-2213 thru 2-2217.....cccoveveeennne 0 2-2416.1 Added.........ccceeeeirnnnnnne 1
FO-5FP-3 .o, 0 2-2218 Blank .........cccccvvveeennennns 0 2-2416.2 Blank Added................. 1
FO-5 FP-4 Blank ...........cccceenn... 0 2-2219 thru 2-2228........cccueeeennee 1 2-2416.3 thru 2-2416.7
FO-5FP-5 ..., 0 2-2228.1 thru 2-2228.18 Added ......ccooviiiee 1
FO-5 FP-6 Blank ............c.cc....... 0 Added ..., 1 2-2416.8 Blank Added................. 1
VOLUME 3 2-2229 and 2-2230.........ccceveenne 1 2-2416.9 and 2-2416.10
COVEl oo 1 2-2230.1 thru 2-2230.14 Added........cooooeiiiiiii, 1
Blank ......ccceeeviieieeiiiiie e 0 Added ..., 1 2-2817 oo 1
athrue................, 0 2-2231 thru 2-2234.................... 1 2-2418 BlanK .........cccccevvvevevinennnnn. 0
TP 2 2-2234.1 thru 2-2234.22 2-2419 thru 2-2426...........ccueee... 1
gthrul ..., 0 Added.....cooooiiiiiie 1 2-2426.1 and 2-2426.2 Added ....1
(01 Voo 1 o [ PRSR 1 2-2235 e 1 2-2427 and 2-2428..........ccccee...... 1
AthruD e 2 2-2236 Blank ........ccocceeiiiiienanns 0 2-2428.1 thru 2-2428.8 Added .... 1
ettt 1 2-2237 and 2238........cccceveeeene 2 2-2429 and 2-2430........ccccecveeeenne 1
ettt 0 2-2239 and 2-2240 Added ........ 2 2-2430.1 and 2-2430.8 Added ....1
HEERIU Vi 1 2-2240.1 thru 2-2240.6 2-2431 and 2-2432......ccccccecveennne 1
2-2006.1 Added..........ccccevuveeennne 1 Added.......ooooiiiiiiiee e, 2 2-2432.1 and 2-2432.2 Added .... 1
2-2006.2 Blank Added............... 1 2-2241 Added.........ccoeveviiinnans 2 2-2433 oo 1
2-2007 thru 2-20009..........ccee.... 1 2-2242 Blank Added.................. 2 2-2434 Blank ......cccceovvieeeiiiienene 0
2-2010 thru 2-2069..........ccuee.. 0 2-2243 thru 2-2253........cccvveene 0 2-2435 thru 2-2439..........cccveeeene 0
2-2070 thru 2-2074.......cccvcvueeenne 2 2-2254 i 2 2-2440 Blank ......cccceevvviveeiiiieeenne 0
2-2075 oo 1 2-2254.1 Added..........c.oeueeennns 1 2-2441 thru 2-2446...........ccueee... 0
2-2076 oo 2 2-2254.2 i 2 2-2446.1 Added.........ccoeeevrinennne 1
2-2077 coveiiiee e 1 2-2255 1 2-2446.2 Blank Added................. 1
2-2078 oo 2 2-2256 thru 2-2263..........ccceenee 0 2-2847 ..o 1
2-2079 oo 1 2-2264 . 2 2-2448 and 2-2449 ........cccoceueeeen. 0
2-2080 Blank ........cccccvvveeiiiiinnenns 1 2-2264.1 Added............cccveernns 1 2-2450 Blank ......ccccoeevviieeiiiienene 0
2-2081 thru 2-2100 Deleted ...... 1 2-2264.2 .o 2 3L 1
2-2101 Blank .....cccocovvvveeiiiiienenns 1 2-2265 .. 1 3-2thru3-9..ceeiiiieii e 0
2-2102 oo 2 2-2266 thru 2-2269..........c..c...... 0 310 e 2
2-2103 .o 1 2-2270 Blank ........coccveeeiiiiinenns 0 3-11thru3-14....ccoveeiiieeeeiiieeee 0
2-2104 thru 2-2109.........cccueeeen. 0 2-2271 and 2-2272.......ccccouueenn. 2 3-15thru 3-17...cccveeeiiieee e 1
2-2110 thru 2-2117......ccevvveennne 1 2-2273 thru 2-2307 Added ........ 2 3-18 and 3-19....ccceeeviiiiieiieeee 0
2-2118 BlanK .........cccccvvveveeeennns 1 2-2308 Blank Added.................. 2 3-20and 3-21 ....evvvveeeeiiiiiieeen, 1
2-2119 Blank .........cccccvvevveeeeenns 1 2-2309 thru 2-2370 Deleted ...... 1 3-22 Blank ......cccvveeeeeeiiiiiiiieenn, 0
2-2120 and 2-2121.........cccueennne 1 2-2371 Blank ......ccoovveeieiiiiines 1 Q-1 o 1
* Zero in this column indicates an original page.
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4-2thru 4-4.....ccooovvveieeieeeeeenn, 0 6-24.2 Blank Added................... 1 7-56 thru 7-59 .....covvvvvveeeeeeeeeeees 0
A5 o 1 B-25 e 1 L1 1
4-6thru 4-8....coeevvvieieeeeeeeee, 0 6-26 and 6-27 ....ccoeeveeeiiieiiinnnnnn. 0 7-61 and 7-62 ......ooevvvvveeeieeeennnns 2
e 1 B-28 e 1 7-63thru 7-65......coevvvveeeeeeeeenens 0
g O 0 6-29 thru 6-33......eveeeeiiiiiiiinnn. 0 L1 T 2
4-10.1 and 4-10.2 Added .......... 1 B-34 oo 1 67 e 0
A-01 e 0 6-35thru 6-38......cceeeeeeieeviiinnn. 0 68 1
4-12 and 4-13 ..., 1 B-39 o 1 7-69thru 7-72 ..o 0
A-04 oo, 0 6-40 thru 6-45........cooeevveevnnn. 0 T3 e 1
A-15 e 1 B-46 ..o 2 T-T4thru 7-79 ..o 0
4-16 and 4-17 ........ooveeeeeeieeaeenn, 0 6-47 and 6-48..........cccoveeveunnnnn... 0 T80 e 1
g I S 1 B-49 .o 1 7-81thru 7-83.....coovvvveeeeeeeeeeens 0
4-19thru4-41........vvveeeeeeennn, 0 6-50 thru 6-52......cccceeevvvvvvvrnnnnnnn. 0 A <Y 1
4-42 and 4-43........ccooeeeeeiieeninn, 1 B-53 i 1 7-85and 7-86 ........cevvvveeiieeeennnns 2
BB ..o 0 6-54 thru 6-62........ccccevvvvvvvnnnnnn.. 0 7-87thru 7-91 ..., 0
N 1 B-63 i 2 7-92and 7-93 ... 2
B-8B ..o 0 6-64 thru 6-66............cceevvvvennnn... 0 T-94 ..o 1
B-B7 (oo 1 B-67 e 1 7-95thru 7-108 ......coevvveieeeeens 0
4-48 thru 4-59.......ccovvvveeiieeeen, 0 6-68 and 6-69............coeevvvunnnnnn.. 0 T-109. .. 2
A-B0 ..o 1 B-70 e 2 7-110 thru 7-112 ...oooveeeeeeee 0
4-61 and 4-62.........ceeeeeieeeen. 0 B-T1 e 1 T-113 . e 2
A-B3 .., 1 B-T2 e 0 7-114 thru 7-123 ..o, 0
4-64 thru 4-68.........cevvveeeeeeennn, 0 6-72.1 Added.......c.oeeevvriiiiinnnnn. 1 N . 1
R 1 6-72.2 Blank Added................... 1 7-125thru 7-137 .coovvvveeeeeeeees 0
4-70thru 4-81........covvvveeeeeennns 0 6-73thru 6-78.....ceeeveeeieevirnnnnn. 1 N T T 1
4-82thru4-84........vvveeeveeeen, 1 T-1thru 7-3...coeeeeeeeeeeee. 1 7-139thru 7-145 ..., 0
4-85 thru 4-105.......ccevveeeeeeeee, 0 T-4thru 7-6....ccevveeeeiieeiiiiiiinnen. 2 N T T 1
4-106 BlanK ..........ccevvvveeeeeeeennnns 0 7-7and 7-8....oovvveeeiieiiiiiiin. 0 7-146.1 Added .........cccoeeeeeeeeenns 1
B e 1 T e 2 7-146.2 Blank Added.................. 1
5-2thru5-6...ccuvvveiiiiiiiiiiieeenn, 0 7-10and 7-11 ..., 1 7-147 thru 7-150 ......cevveeeeeeeenns 0
5-7and 5-8.....ccoeeviiiiiiiiiiieee, 1 7-12thru 7-19....eeeeiiieiiiiii. 0 T-150.1..ccoeeiiieeeeeee e 2
B0 0 T-20 e 2 7-150.2 Blank Added.................. 1
5-10and 5-11....cccoooiveiiiiiiinnne. 1 [ T 0 T-151. . 1
5-12and 5-13 ..o, 0 T22 e 2 7-152 thru 7-158 .....cevvveeeeeeeens 0
5-14 and 5-15...ccccoevviiivvvvinnnnn. 1 7-23thru 7-26......ceeeeeeiieeiinnnnnnnn. 0 T-159. e 1
5-16 Blank ......ccoeeeeeiiiiieiiiienee, 0 7-27 thru 7-33..eeeeeeeeeeeieee, 1 7-160 thru 7-166 ........eveeeeeeenns 0
6-1thru 6-3.....ovveeiiiiiiiiieiieeeee, 1 T 2 7-166.1 Added ........evveeveeeeennnns 1
L B 0 7-34.1 Added.......ccoeeevviieiinnnnnn. 2 7-166.2 Blank Added.................. 1
6-4.1 and 6-4.2 Added .............. 1 7-34.2 Blank Added................... 2 N Y A 1
B-5 e 1 7-35thru 7-37 ccceveeeeiiiiiiie. 2 7-168 thru 7-171 ....oovvveeeeeees 0
B0 e 0 T-38 e 1 U 2
B 7 e 1 7-38.1 thru 7-38.4 Added........... 1 7-172.1 Added ........coevveveeeenns 1
6-8anNd 6-9.....eevveviiiiiiiiiiiene, 0 7-39and 7-40.....cccoooeevvieevennnnnn... 0 7-172.2 Blank Added.................. 1
6-10 thru 6-13.......ccoeeeeeevinee, 1 N R 2 7-173thru 7-189 .....oevveeeeeeeees 0
B-14 .o 0 T2 e 0 7-190 thru 7-200 .......cvveeveeeeenns 1
6-15thru 6-18........coevvvvevvnnnnnen. 1 A T 1 7-200.1 Added ........cveeeeeeeenns 1
B-19 e 0 T-44 thru 7-47 ceuvveeeeieeiiieenn. 0 7-200.2 Blank Added.................. 1
6-20 thru 6-24.......ccovvvvvevvnnnee. 1 At T 1 O 1 R 1
6-24.1 Added.........ccoovvverrnnnnnnnn. 1 7-49 thru 7-54.....covvviiiiiiiinnnn. 0 7-202 thru 7-206 .......ovveeeeeeeenns 0

T-55 e 1 Y 1
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and 7-209.......cccccieeennnnn 0 7-355 oo 1 H-17 e 0
and 7-211.......cccoecieeennn 1 7-356 thru 7-361......ccccccvvuveeeennne 0 H-18 thru H-20 .......coooieiiiiiene 2
......................................... 0 7-362 Blank ..........ccceceeeviieeen. 0 H-21 ol 1
thru 7-215......ccoceiiiee 1 A-Lo 0 H-22 e 2
thru 7-218......ccceeeviieene 0 A-2and A-3 .., 1 H-23 e 0
and 7-220.....ccccceecvveeeennnn. 1 Al 0 H-24 .o 2
......................................... 0 B-1thruB-3....ccc..cceceivvevicineen O H-25 . i O
thru 7-230.....cccveeeiiiiens 1 B-d oo 1 H-26 thru H-28 .........cccvveviieene 2
thru 7-241......cccceeevvnee, 0 B-5 i 2 H-29 e 0
......................................... 1 B-6 and B-7 ..........cccecveeviiineennn O H-30 thru H-32......cceviiien 2
A Added...oeiei, 1 B-8 ..ot 2 J-L i 0
.2 Blank Added................. 1 B-9 thru B-23.......ccoeeeiiiieee 0 J-2Blank......ccoceiiviiiiiniiee 0
......................................... 1 B-24 thru B-26.......cccccevvvvveeennn 1 K-1 Added.......cccovvvviiiineninnn 1
and 7-245.......ccceeiieeenn 2 B-27 i 2 K-2and K-3......coooeeiiiiiieiieeeee 2
and 7-247 ......ccccoeeeeeennn. 1 B-28..ci i 1 K-4 Added........ccoeeevniiiieiiiienne 1
thru 7-253....cccieeiiiieee 0 B-29. i 2 INDEX-1 thru INDEX-3.............. 1
......................................... 1 B-30 BlanK........cccccecvveeviiiinnnnn 1 INDEX-4 and INDEX-5 ..............2
......................................... 0 C-loiiiiiiiieeiiiiee e O INDEX-6 and INDEX-7 ..............1
......................................... 2 C-2thruC-4....ccceeeviieeeicinennn 2 INDEX-8 and INDEX-9 ..............2
thru 7-268......cccceeevvveeenns 0 Dol 1 INDEX-10 and INDEX-11 .......... 1
and 7-270.....ccccceecvveeeennnn. 2 D-2and D-3.......ccccocvveeviieee 2 INDEX-12....ccoiiiieeiiiieeeeiiiee e 2
......................................... 0 D-4and D-5.....ccccccccevveviciinnnnn 1 INDEX-13....ccoiiiiveiiiiiieeniiieenn 1
and 7-273 ... 2 D6 2 INDEX-14 Blank...........ccceeennee. 1
......................................... 0 D-7 Added .........cccooevvveeiiiinnn 1 Glossary-1 and Glossary-2........0
and 7-276.......cccocceeeennnn 1 D-8 Blank Added........................ 1 FO-LFP-1 oo, 1
and 7-278.......cccoeceeeennnn 0 E-Loeii e 1 FO-1 FP-2 Blank.........cccccoveeeenn. 0
......................................... 1 E-2and E-3......ccccoccevvvvicneeen O FO-LFP-3..ciiiiieeiieevn 1
......................................... 0 E-4and E-5....ccccccocvvviiiinnnn 1 FO-1 FP-4 Blank........................0
thru 7-286......ccceeeviiveeenns 1 E-6 thru E-14.......ccoovveeviieee, 0 FO-LFP-5..iiiiiieiiieee e, 1
.1 and 7-286.2 Added ...... 1 E-15. e 1 FO-1 FP-6 Blank.............cccuvenn. 0
thru 7-289.....cccvveeviiieenns 1 E-16 thru E-26......ccceeevivveeenne 0 FO-LFP-7 .o, 1
thru 7-295......ccocveeiiiieene 0 E-27 thru E-31 Added ............... 1 FO-1 FP-8 Blank..............ccuueenn. 0
thru 7-300.......cccceevvveeenns 1 E-32 Blank Added ..................... 1 FO-LFP-9..iiiiieiiiiee e, 1
thru 7-305......ccocvveiiiieenne 0 F-Lthru F-8 ...cooeeeviieeeciie e, 0 FO-1 FP-10 BlanK...........ccuuee... 0
thru 7-314 ..., 1 G-L o 2 FO-LFP-11..cciiiiiiiiiiiiieiieeeee 1
......................................... 0 G-2 i L FO-1 FP-12 Blank......................0
......................................... 1 G-3thruG-6....cceevviieeiiiieennnn 2 FO-LFP-13...ccciiieiiiiiieeiinenn 1
thru 7-319.....ccceeiiieee 0 G-7 o 1 FO-1 FP-14 BlanK........c.ccccuueeen. 0
and 7-321......ccccoeieeennn 1 G-8 i 2 FO-LFP-15...ciiiiiiiiie e 1
......................................... 0 G-9 i L FO-1 FP-16 Blank......................0
......................................... 1 G-10 thru G-12......ccccvveeviiieeennn 2 FO-LFP-17..cccciiiveeiicvieiinnn 1
thru 7-330.....cccveeeiiiienne 0 H-Lthru H-6.....ccooviveeiiieee, 2 FO-1 FP-18 Blank............ccuue... 0
thru 7-333...ccieeeeiieee 2 H- e 0 FO-LFP-19...cciiiiieiiiiiee i, 1
and 7-335.....cccceiiiieeennn, 0 H-8oveee e 2 FO-1 FP-20 Blank............ccuee... 0
and 7-337....ccccceveiieeeenn, 1 H-ii e 0 FO-LFP-21...ccoiiiiiiiiiieiiiiee, 1
thru 7-345......ccoeiiiee 0 H-20. e 2 FO-1 FP-22 Blank........c..cccueeeen. 0
......................................... 1 H-11oiee i 1 FO-1 FP-23....ccccciveiviiieeeinnn. 0
thru 7-351...ccoieiiiiiee 0 H-12 thru H-14......cccoeiiieeee 2 FO-1 FP-24 Blank..........ccccuueeen. 0
and 7-353......cccoiiiieennn 1 H-150 e 0 FO-LFP-25...cciiiiiiiiiiiiieee 1
......................................... 0 H-16. e 2
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FO-1 FP-26 Blank ...........uuuu...... 0 FO-1 FP-76 BlanK..........cccvvvuen.... 0 ettt e e e e e e e e e e e e e e eens 1
FO-1 FP-27 oo, 0 FO-1 FP-77 oo 1 I e et e e e eens 0
FO-1 FP-28 Blank ........ccccuu....... 0 FO-1 FP-78 BlanK..........cccvvvunn.... 0 HEtArU Vieeeeeee 1
FO-1FP-29 ..o, 1 FO-1FP-79 ..o, 1 AT X T 1
FO-1 FP-30Blank ........ccccuuu...... 0 FO-1 FP-80 Blank...........ccuvvuun.... 0 7-364 and 7-365 ......cccoeeeieeeennnns 2
FO-1FP-31 ..o, 1 FO-2FP-1...coooiiiieiiiiiieee. 0 7-366 thru 7-368 .......eeveeveeeeenns 0
FO-1 FP-32Blank ............uue...... 0 FO-2 FP-2 BlanK..........cccouvuuuen.... 0 T-369 ... 2
FO-1FP-33 ..o 1 FO-2FP-3 .. 0 7-370 and 7-371 ... 0
FO-1 FP-34 Blank ...........uuu....... 0 FO-2 FP-4 BlanK..........cccouuuuuen.... 0 =372 e 2
FO-1FP-35 ..o 1 FO-2FP-5. e 0 T-373 e 0
FO-1 FP-36 Blank ..................... 0 FO-2 FP-6 BlanK..........ccccuuvuuen.... 0 T-3T4 .o 1
FO-1 FP-37 oot 1 FO-2 FP-7 oo, 0 T-375 e 0
FO-1 FP-38 Blank ........ccccuu...... 0 FO-2 FP-8 BlanK............ccvvvvunnn... 0 7-376 and 7-377 .....vvveeveeeeannnns 1
FO-1FP-39 ..., 1 FO-B3FP-1...ccoovivieeiieeeeiin. 0 7-378 thru 7-380 ......cevveeveeeees 0
FO-1 FP-40 Blank ........ccccuuu...... 0 FO-3 FP-2BlanK.........ccccvvvvunnn... 0 T 1 R 1
FO-1FP-41 ..., 1 FO-3FP-3...oieeieeeeeee, 0 7-382 and 7-383 ......ccooeeiieeees 0
FO-1 FP-42 Blank ..................... 0 FO-3FP-4BlanK..........cccouuuuuen.... 0 T-384...eeiiieeeeee e 1
FO-1FP-43 ..o 1 FO-3FP-5. e 0 7-385thru 7-388 .....ccevveveeeeens 0
FO-1 FP-44 Blank ..................... 0 FO-3FP-6 BlanK..........ccccuvvvunn.... 0 7-389thru 7-392 ....covvveeieeeeeens 1
FO-1FP-45 ... 1 FO-3FP-7 .o 0 7-392.1 and 7-392.2 Added....... 1
FO-1 FP-46 Blank .........cc......... 0 FO-3 FP-8BlanK..........ccccvvvvuen.... 0 7-393thru 7-395 ... 1
FO-1 FP-47 ..o 1 FO-3FP-9. .o 0 7-396 BlanK.........cooovvvveeeiieeeenanns 1
FO-1 FP-48 Blank ........cccc........ 0 FO-3 FP-10 Blank...........ccvvvunn.... 0 7-397 thru 7-421 .....covvveeeees 1
FO-1FP-49 ....ccoooeviiieiiiii, 1 FO-3FP-11....covveiiiiiiiiiiiiinnnn. 0 7-422 BlanK.........cooevvuveeeiieennnnnnns 1
FO-1 FP-50 Blank .........ccccuuu...... 0 FO-3 FP-12 BlanK..........ccevvvuen.... 0 7-423 thru 7-428 Deleted........... 1
FO-1FP-51 ...cvvveeiieeiiieii, 1 FO-3FP-13....cooveeiieeeeieen. 0 7-429 BlanK.........cooevvvveeiieeinnnnnns 1
FO-1 FP-52 Blank .........ccccuuu...... 0 FO-3 FP-14 BlanK...........ccuvvuun.... 0 T-430...cccoiiiiiiieeeeee e 1
FO-1FP-53 ..., 1 FO-3FP-15....cccovieeiieeiiiiein. 0 7-431 thru 7-504 .......ovveeveeeees 0
FO-1 FP-54 Blank ..................... 0 FO-3 FP-16 Blank..........cccouuu...... 0 7-505 thru 7-527 ...coovvveeiieeeenn 1
FO-1FP-55 ..ot 1 FO-4FP-1....coooiviieiiiiieei. 0 7-528 BlanK.........cooevvvveeiieeeeninns 1
FO-1 FP-56 Blank .........cccc........ 0 FO-4 FP-2 BlanK..........ccccuvvvuen.... 0 7-529 thru 7-532 Deleted........... 1
FO-1 FP-57 oo 1 FO-4FP-3...cooiieeiieeeeee 0 7-533 Blank........ccooevvvveeeiieeeeninns 1
FO-1 FP-58 Blank ..................... 0 FO-4 FP-4 BlanK...........cccuuvuuen.... 0 T-534. .. 1
FO-1FP-59 ...covveeiiieiiiiee, 1 FO-5FP-1...ccooviiiieeiiieieeen 0 7-535thru 7-611 .......ovvveeeennnns 0
FO-1 FP-60 Blank ........cccuuu...... 0 FO-5 FP-2 BlanK.........c.cccvvvvunnn... 0 7-612 and 7-613 ......ccooeeeeeeeees 1
FO-1FP-61 ...ccvvvveeeieeiiiiiiinne, 1 FO-5FP-3...coiiiieiieeeeeee, 0 7-614 thru 7-616 .......ovvveeeeeeenns 0
FO-1 FP-62 Blank ........cccccuuu...... 0 FO-5 FP-4 BlanK............ccevvvunnn... 0 7-617 and 7-618 .......ccceeeeeeeeennns 1
FO-1FP-63 ...t 1 FO-5FP-5...ccciiiiiieiieeeeeee, 0 7-619 thru 7-627 ....covvvveeeeeeennnns 0
FO-1 FP-64 Blank ........ccccuuu...... 0 FO-5 FP-6 BlanK............ccevvvuenn... 0 7-628 and 7-629 ......cccoeeeeeeeennnns 1
FO-1 FP-65 ..ot 1 VOLUME 4 T-630 ... 2
FO-1 FP-66 Blank ..................... 0 (000 )V/=] A 1 7-631 thru 7-642 ......ccoovveneenn. 0
FO-1 FP-67 .coovvvveeieeeiieeee 1 Blank .....cooeiiiiiiiiee e 0 7-643 thru 7-646 ... 1
FO-1 FP-68 Blank ...........c......... 0 athru e, 0 7-647 and 7-648 ..........ccoeeeeen... 0
FO-1 FP-69 ...covvveeiieeiiieiiee. 2 TP 2 7-649 and 7-650 .......ccceeeeeeeeenne 1
FO-1 FP-70 Blank ............uuu...... 0 gthru .., 0 7-650.1 and 7-650.2 Added....... 1
FO-1 FP-71 .coovvveeeieeiieee, 0 (0= 1010 I 0 1 1S R 1
FO-1 FP-72Blank ........ccccuuun..... 0 Athru Do, 2 7-652 and 7-653 ......cccoeeiieeeennes 0
FO-1FP-73 oo, 0 EAdded ........ooovvvvveeiiieieeei, 2 7-654 thru 7-656 ........eveveeeeeenns 1
FO-1 FP-74 Blank ..........cuvuu...... 0 F Blank Added ...........coovvvvvvvnnnn... 2 1 Y 0
FO-1 FP-75 oot 1 7-658 and 7-659 ......ccceeevieeiennnns 1
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T-660 ...cooiiiiiiiiiiiiie e 0 8-72.2 Blank Added................... 1 11-16 e 1
T-661 ..oooiiiiiiiiiee e 1 8-73thru 8-76.....cccoovvveeviiienens 1 11-17 thru 11-20 ....covvveeeiiieene 0
T-662 ..coviiiiiiiiiiiiee e 0 B-T7 e 0 1120 i 2
T-663 ..oeiiiiiiiieiieee e 1 8-78 e 1 11-22 thru 11-29 .....ccvveeeiiieenne 0
T-664 ...oooiiiiiiiiiee e 0 8-78.1 Added..........ccveveiiiienns 1 11-30 thru 11-40 .....cccveeeeiiinenne 1
7-665 thru 7-669.......cccccccvuveen. 1 8-78.2 Blank Added................... 1 11-41 and 11-42 .....cccevvevvvnenn, 0
7-670 thru 7-694.........cceevunnen. 0 8-79 thru 8-82.......ccccvvvveiiiieeens 1 11-43. e 1
7-695 and 7-696.............ccuueee... 1 8-82.1 and 8-82.2 Added .......... 1 11-44 thru 11-46 .....cccvvvvevvneee 0
7-697 thru 7-742 Added ........... 1 8-83 thru 8-88........ccccvvvevivieeens 1 11-47 thru 11-49 ..o, 1
7-743 and 7-744.........cccceeuee... 2 8-88.1 thru 8-88.4 Added........... 1 L12-50 i 0
7-745 thru 7-747 Added ........... 2 8-89 and 8-90.........ccccevevivieeens 1 11-51 thru 11-58 ......ccvvveviieenne 1
7-748 Blank Added................... 2 8-90.1 Added.........occvvveeiriienans 1 L11-59 i 0
B-L i 1 8-90.2 Blank Added................... 1 11-60 thru 11-69.......ccccvvveeeenns 1
8-2thru 8-6......cceevvvvviiiiiiiiien, 0 8-91 thru 8-97.....ccovvviieiiiiieeens 1 L11-70 i 0
87 e 1 8-98 thru 8-107......cccvvvveviiienens 0 11-71 thru 11-75 .o, 1
8-8 thru 8-10......ccceevvviieeiiien, 0 8-108 thru 8-110........cccevvuveeennne 1 L1-76 e 0
8-11 it 1 8-111 thru 8-150 Added ............ 1 11-77 thru 11-79 oo, 1
8-12 it 0 9-1 e 1 12-80.uiiiieiiiiiee e 0
8-12.1 oo 2 -2 2 11-81 and 11-82 ......cccceeevviveennne 1
8-12.2 Blank Added.................. 1 9-2.1 i 2 11-82.1 Added ........cccvvvvevviinnnnne 1
8-13 it 1 9-2.2 Added.........coevvveeiiiiines 1 11-82.2 Blank Added.................. 1
8-14 thru 8-16.......cccccvvvveeennennn. 0 9-2.3 and 9-2.4 Added .............. 2 11-83 thru 11-85......cceevevviveenne 1
8-16.1 ..oviiiiiieiiiiee e 2 9-3and 9-4....ooiiiiiieeee e 2 11-86 thru 11-89......cceevevvireenne 0
8-16.2 Blank Added.................. 1 O-5 1 1290 i 1
8-17 e 1 9-6 Blank .........cccceevvviiieiiiienenns 1 12-91 i 0
8-18 thru 8-20.........ccccvvvveeeennnn, 0 9-7 and 9-8 Deleted .................. 1 11-92 and 11-93......cccovvveeeenns 1
8-20.1 Added..........occvveeeirinennn. 2 10-1 o 2 11-94 and 11-95.......ccceevvineennne 0
8-20.2 Blank Added.................. 2 L10-2 i 0 11-96 thru 11-99 ......cceeeeviieenne 1
8-21 i 2 10-3and 10-4.....ccccovveevivieeene, 1 11-100 thru 11-106..........c.ve..... 0
8-22 thru 8-32......cccvvvvvveeiiienn, 0 105 i 0 11-107 e 1
8-33 i 2 10-6 and 10-7..cccovivveeviiieeen 1 11-108..ccc e 0
8-34 i 0 L10-8 oo 0 11-108.1 Added ........cceeevvivneennne 2
8-35 1t 2 10-9 i 1 11-108.2 Blank Added................ 2
8-36 .t 1 10-10 and 10-11....cccccevvvvvennene. 0 11-109 thru 11-112........cccveeee 2
8-37 2 10-12 e 2 11-1130 e 1
8-38 thru 8-46........ccccvvvvevvinenn, 1 10-13 e 0 11-104 0 0
8-46.1 and 8-46.2 Added ......... 1 10-14 o 1 11-115and 11-116 ......cceevuveeennne 1
8-47 and 8-48.........ccccveeiiiinnn, 1 10-15and 10-16..........ccuvveennene. 0 11-117 and 11-118 ........cccuveenenne 0
8-48.1 Added..........occuveverrnnnnnn, 1 L10-17 oo 2 11-119 thru 11-128.........ccveeeee 1
8-48.2 Blank Added.................. 1 10-18 and 10-19.........cccvveeennene. 1 11-128.1 thru 11-128.3 Added... 1
8-49 thru 8-54.........cccvvvvviinnnn, 1 10-20 thru 10-22.......ccccvvveenne. 0 11-128.4 Blank Added................ 1
8-55 i 0 10-23 thru 10-30 Added............. 2 11-129 thru 11-136........cccvveennne 1
8-56 thru 8-64..........cccvvvvvvvnennn. 1 11-1 e 1 11-136.1 Added .......cceeeeviivnenne 1
8-65 .t 0 11-2thru 11-8...cccocvveeeiiieeee 0 11-136.2 Blank Added................ 1
866 .eviiiiiiiiie e 1 11-9 e 1 11-137 thru 11-139.......cceveeeene 0
8-67 e 0 11-10 and 11-11.....ccceevvveeennne. 0 11-140c i 1
8-68 ..t 1 11-12 e 1 11-140.1 Added .......cceeeevrnnenne 1
8-69 . 0 11-13 e 0 11-140.2 Blank Added................ 1
8-70 thru 8-72......ccevvvieeeiinenn, 1 11-14 e 1 11-140 e 1
8-72.1 Added..........occuveverrinnnn, 1 11-15 e 0 11-142 thru 11-144 .........ccue.... 0
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11-145 and 11-146.................... 1 13-5thru 13-8...cccoiveeiiiieeee, 1 16-1. e 2
11-146.1 Added...........cccuveeennee. 1 13-8.1 Added........ccceeeeviiieenn. 1 L16-2. i 1
11-146.2 Blank Added............... 1 13-8.2 Blank Added................... 1 16-2.1 Added ..........cccvvveeeeeeens 1
11-147 thru 11-150...........c........ 0 13-9and 13-10.....cccceevviveeennnn. 0 16-2.2 Blank Added ................... 1
11-152 o 1 13-11 e 2 16-3and 16-4 ......ccovcvvveeviieennnne 1
11-152 e 0 13-12 e 0 16-5and 16-6 .........ccceeeevvvneennne 0
11-153 and 11-154.................... 1 13-13 e 2 167 e 2
11-155 thru 11-157.......ccovee.ee 0 13-14 i 0 L16-8 it 0
11-158 e 1 13-15thru 13-22......cccccvevveeeeee 2 16-8.1 and 16-8.2 Added........... 1
11-159 e 0 13-23 e 0 16-9 and 16-10 .......cccvvveevvivnennne 1
11-160 thru 11-164.................... 1 13-24 and 13-25.......cccccvveeenene. 2 16-11 i 2
11-165 e 0 13-26 e 1 16-12 and 16-13 .......cccceevvveennne 0
I ] TP 1 13-27 and 13-28.........cccceeennene. 2 16-14 ..o 1
11-167 and 11-168.................... 0 13-28.1 and 13-28.2 Added ...... 2 16-15. e 0
11-169 and 11-170..........cc....... 1 13-29 thru 13-32.....c.cccvviieeeenen. 2 L16-16..cciiiiiiieeiiieiee e 1
11-171 thru 11-181.................... 0 13-33 thru 13-36 Added ............ 1 16-17 thru 16-19 .....ccceeeevieennne 0
11-182 e 1 13-37 thru 13-39 Added ............ 2 1620 1
11-182.1 Added...........cccuvvrnnee. 1 13-40 Blank Added.................... 2 16-21 i 0
11-182.2 Blank Added............... 1 14-1 e 2 16-22 and 16-23 .......cccceeevveenne 1
11-183 thru 11-186.................... 1 14-2thru 14-8......cccovveeviiieeen 1 16-24 thru 16-28 .......cccceeeveveenne 0
11-186.1 thru 11-186.4 Added .. 1 14-9 and 14-10 deleted............. 1 16-29 and 16-30 .......cccceevvuveennne 1
11-187 thru 11-189.................... 1 14-11 Blank ....cccccovvvveeiiiieeee, 1 16-31 thru 16-35......ccceevevviveennne 0
11-190 thru 11-192.................... 0 14-12 i 1 16-36..ccciiiiiiiee e 1
11-193 e 1 14-13 and 14-14......cccocvveennne. 0 16-37 i 2
11-194 thru 11-204.................... 0 14-15 e 2 16-38..ciiiiiiiieeiee e 0
11-205 . 1 14-16 thru 14-30......ccccecvvveeenne. 0 16-38.1 i 2
11-206 ... 0 14-31 thru 14-42........ccccvvvennene. 1 16-38.2 Blank Added.................. 1
12-1 i 2 14-42.1 Added............cccvveennnne. 1 16-39 ..t 1
122 i 0 14-42.2 Blank Added................. 1 16-40..uciiiiiiiiee e 0
12-3and 12-4......cccocvvevviieeene, 2 14-43 thru 14-48........ccccovvveenne. 1 16-41 and 16-42 .......cccecovveennnn. 1
12-5thru 12-7..cccovvveeeviieee, 0 14-49 thru 14-57....ccccevvvveenen. 0 16-42.1 Added .........cceeeevinnnnne 1
12-8 it 2 1458 i 2 16-42.2 Blank Added.................. 1
12-9thru 12-13.....ccccveevieeee 0 14-59 i 0 16-43 thru 16-53.......cccceevviveenne 1
12-14 oo, 2 14-60 .o 2 16-54 i 2
12-15 0 14-BL oo 0 16-54.1 Added .........cceeeeiiinennnne 2
12-16 oo 1 14-B2 oo 2 16-54.2 Blank Added.................. 2
12-16.1 Added........c.cccevvveeennnn 1 14-63 thru 14-92........ccccvvveenne. 0 16-55 and 16-56 ..........c..cccveenenne 2
12-16.2 Blank Added................. 1 14-93 and 14-94.........cccovvveenne. 2 L16-57 i 0
12-17 thru 12-19.....ccceeviieennee 1 14-95 and 14-96 Added ............ 1 16-58 thru 16-60 .........ccccovuveenne 1
12-20 and 12-21.....ccccccccvvveennee. 0 14-97 thru 14-106 Added........... 2 16-60.1 Added .........cceeeevivnennne 1
12-22 and 12-23......cccccccvveenen 1 15-1 e 1 16-60.2 Blank Added.................. 1
1224 oo 0 15-2 i 0 16-61 thru 16-66 ...........ccovuveeennne 1
12-25 Added........coccvvveeiiiiieee, 2 15-2.1 and 15-2.2 Added .......... 2 L16-67 eeeieeiciiiee e 2
12-26 Blank Added.................... 2 15-3 e 2 16-68 thru 16-70.......cccceevveveennne 1
13-1 e 2 15-4 oo 1 16-71 and 16-72 ......cccceeevveveennne 2
13-2and 13-3....ccooieieeieeee 0 15-5thru 15-10.....ccceevvireeennne. 0 16-72.1 Added ........ccceeveiiinennnne 2
13-4 i 1 15-11 thru 15-15.....cccceviieenne. 1 16-72.2 Blank Added.................. 2
13-4.1 Added........ccceeeeiiiinennn 1 15-16 Blank ......ccoovveeeiviiiieennnne. 1 16-73 thru 16-75.....ccceeeeiiieenne 1
13-4.2 Blank Added................... 1
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L16-76 oo 2 C-Lai e 0 INDEX-5....cciiiiiiiiiiiiee i 2
16-77 thru 16-87.....ccevevvveeennns 0 C-2thruC-4....cveeeeiiieieieeee 2 INDEX-6...ccoeiiiiiieniiiieeeiiieee e 1
16-88 .o 1 D-Loiiiiee e 1 INDEX-7 . .eviiiiiiiiee e 2
16-89 thru 16-92........ccccvveeennes 0 D-2and D-3.....cccocoiveviiieee 2 INDEX-8 thru INDEX-10............ 1
16-93 thru 16-95.......ccccevvveennns 1 D-4and D-5.....ccccocovveiiiiiee, 1 INDEX-11 and INDEX-12 .......... 2
16-96 thru 16-125...........c..c..... 0 DB 2 INDEX-13 thru INDEX-15.......... 1
16-126 thru 16-130................... 1 D-7 Added........ccooveveeiiieee, 1 INDEX-16.....ccccvvreeiiiieeeniiieeenn 2
16-130.1 and 16-130.2 Added .1 D-8 Blank Added........................ 1 INDEX-17 Added ..........ccue...ee. 1
16-131 and 16-132.........c.c....e. 1 E-dueieiee e 1 INDEX-18 Blank Added ............. 1
16-133 thru 16-136................... 0 E-2and E-3.......coooiiiiiiies 0 Glossary-1 and Glossary-2........ 0
16-137 thru 16-140.................. 1 E-4and E-5....ccccccccvveeviiieee, 1 FO-LFP-1..cccooiiiiieiiiiee i, 1
16-141 thru 16-148................... 0 E-6thru E-14.......ccovviviiiee 0 FO-1 FP-2 Blank.........cccccocueeeen. 0
16-149 i 1 E-15. 1 FO-LFP-3..iiiieeiiee e 1
16-150 and 16-151................... 0 E-16 thru E-26......ccceevviieenne. 0 FO-1 FP-4 BlanK..........ccccccueeeen. 0
16-152 thru 16-154................... 2 E-27 thru E-31 Added ............... 1 FO-LFP-5..iiiiiiiiiiieiieeee 1
16-155 thru 16-169................... 0 E-32 Blank Added ..................... 1 FO-1 FP-6 Blank..........c.ccccueeenn. 0
16-170 and 16-171.........c..c....e. 1 F-Lthru F-8 ..ccocoeeiiee e, 0 FO-LFP-7 oo 1
16-172 and 16-173........ccceeves 0 G-l oo 2 FO-1 FP-8 Blank.............cccvvenn. 0
16-174 oo 1 G2 e 1 FO-LFP-9..ooiiiiieiiiiee e, 1
16-175 and 16-176................... 0 G-3thruG-6....ccceevvviveeeiieees 2 FO-1 FP-10 Blank...........ccuue... 0
16-177 oo 1 G7 ot 1 FO-LFP-11...ccoiiiiiiiiiiieiiiieee 1
16-178 . 2 G-8 i 2 FO-1 FP-12 BlanK...........ccuue... 0
16-179 thru 16-183................... 0 G-9 1 FO-LFP-13..ccciiiiiiiieee e, 1
16-184 ., 1 G-10thru G-12.....cocvvveeiiieens 2 FO-1 FP-14 BlanK...........cccuue... 0
16-185 thru 16-190................... 0 H-Lthru H-6......ccoocieeiiiieene, 2 FO-LFP-15..cciiiiiiiie e, 1
16-191 i 1 H-7 e 0 FO-1 FP-16 Blank............cccc... 0
16-192 i 2 H-8 e 2 FO-LFP-17.coiiiiiiiiie e 1
16-193 . 1 H-9 0 FO-1 FP-18 Blank...........ccuee... 0
16-194 . 2 H-10 i 2 FO-LFP-19...cciiiieeiiiiee e, 1
16-194.1 Added............cccvverennns 2 o I PSR 1 FO-1 FP-20 Blank............ccuee... 0
16-194.2 Blank Added.............. 2 H-12 thru H-14......cccceeiiee 2 FO-LFP-21...ccociieiiiiiieiiiiee, 1
16-195 and 16-196 Added ....... 1 H-150 e 0 FO-1 FP-22 BlankK...........ccuee... 0
16-197 and 16-198................... 2 H-16. oo 2 FO-LFP-23...ccciieeiiieee e 0
16-199 thru 16-202 Added ....... 1 H-17 e 0 FO-1 FP-24 Blank...........ccuee... 0
16-203 Added........ccceeeeviiieeennns 2 H-18 thru H-20........ccccoviieene, 2 FO-LFP-25..cciiiiiiiiiieiieeee 1
16-204 Blank Added................. 2 H-2L1o i 1 FO-1 FP-26 Blank...........cceee... 0
A-Lo 0 H-22. i 2 FO-L FP-27 oo, 0
A-2and A-3 ..o 1 H-23. 0 FO-1 FP-28 Blank...........cccueee.n. 0
Al 0 H-24 . oo 2 FO-L FP-29...cciiiiiiiiiiiiiiieeee 1
B-1thruB-3....cccceoviieeeiiiieees 0 H-25. e 0 FO-1 FP-30 Blank............ccuee.n. 0
B-d .o 1 H-26 thru H-28.......c...ccccvveee, 2 FO-LFP-31..cciiiiiiiiiiiiee e, 1
B-5 i 2 H-29. i e 0 FO-1 FP-32 Blank...........ccuuee... 0
B-6 and B-7 ......ccccovcvveeeiiiieeens 0 H-30 thru H-32......cccceeeiiiee, 2 FO-LFP-33..cciiiieeiiieee e 1
B-8 ..t 2 J-L 0 FO-1 FP-34 Blank............ccuee... 0
B-9 thru B-23.......coocvieeiiiieeens 0 J-2Blank ....ccccevviiiiiiiiiee i, 0 FO-LFP-35...ccciiiieiiiiiiee e, 1
B-24 thru B-26.......cceeeeviieeeennns 1 K-1 Added .......ccoovvvieeiiiiieeee, 1 FO-1 FP-36 Blank............cceee... 0
B-27 i 2 K-2and K-3....cccoviieeiiiiieee 2 FO-L FP-37 oo 1
B-28..eiiiie 1 K-4 Added .......cccoovvveeiiiiieeee, 1 FO-1 FP-38 Blank...........cccuueeen. 0
B-29. i 2 INDEX-1 thru INDEX-4.............. 1

B-30 BlanK........ccccovvveeeiiiieeenns 1

* Zero in this column indicates an original page.
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FO-LFP-39 .., 1 FO-2 FP-8 Blank...................... 0 L7-42 oo 1
FO-1 FP-40 Blank ..........cccc...... 0 FO-3FP-1..ccccoiiiiiiiiiiieee, 0 17-43 and 17-44.........ccccvveene. 0
FO-LFP-41 ..o, 1 FO-3 FP-2 Blank............c.c....... 0 17-45 i 2
FO-1 FP-42 Blank ..........cccc...... 0 FO-3FP-3..iiiieeeeieee e 0 17-46 thru 17-49.......ccocvveennn. 0
FO-LFP-43 ..., 1 FO-3 FP-4 Blank............c......... 0 17-50 i 2
FO-1 FP-44 Blank ..........ccc....... 0 FO-3FP-5..cccciiiiiieiiee e, 0 17-50.1 Added............ccevrreennnn. 2
FO-LFP-45 ..o, 1 FO-3 FP-6 Blank...................... 0 17-50.2 Blank Added................. 2
FO-1 FP-46 Blank ..........c......... 0 FO-3FP-7 ..o, 0 1751 e 2
FO-LFP-47 .o, 1 FO-3 FP-8 Blank...................... 0 17-52 thru 17-78....cccccevevveeeee 0
FO-1 FP-48 Blank ..........cc........ 0 FO-3FP-9...cccceviiiieiiiee e, 0 17-78.1 thru 17-78.4 Added ...... 2
FO-LFP-49 ...ccooiiviieeeiiieees 1 FO-3 FP-10 Blank.................... 0 17-79 oo 0
FO-1 FP-50 Blank ..........ccc...... 0 FO-3FP-11..cccoviiiiiiiiieeee, 0 17-80and 17-81..........cccuveennene. 2
FO-LFP-51 ..o, 1 FO-3 FP-12 Blank.................... 0 17-82 thru 17-85......ccovvvveenne. 0
FO-1 FP-52 Blank ..........ccc...... 0 FO-3FP-13...coiiiiiiieiiieeeee, 0 17-86 .o 1
FO-LFP-53 ..., 1 FO-3 FP-14 Blank.................... 0 17-87 thru 17-90......cccccvveeennnne. 0
FO-1 FP-54 Blank ..........cc.c...... 0 FO-3FP-15....ccoiiiiiiiiiieeee, 0 17-91 i 1
FO-LFP-55 ..o, 1 FO-3 FP-16 Blank.................... 0 17-92 thru 17-96.........cccvveeennene. 0
FO-1 FP-56 Blank .................... 0 FO-4 FP-1...ccccovviiiiiieeen, 0 17-97 thru 19-99.........cccvvveennene. 1
FO-LFP-57 .o, 1 FO-4 FP-2 Blank...................... 0 17-100 thru 17-103.......ccccccneee. 0
FO-1 FP-58 Blank .................... 0 FO-4 FP-3...cccoiiiieeeiee e, 0 17-104 and 17-105............c....... 1
FO-LFP-59 ...ccocoiiviiiieiiiieees 1 FO-4 FP-4 Blank...................... 0 17-106 thru 17-109.................... 0
FO-1 FP-60 Blank .................... 0 FO-5FP-1..ccccceviiviiiiiiieeen, 0 17-120 i 2
FO-LFP-61 ...cceeieiiieieiiieees 1 FO-5 FP-2 Blank............c......... 0 17-110.1 thru 17-110.4 Added .. 2
FO-1 FP-62 Blank ..........c......... 0 FO-5FP-3..cciiiiiieeiieee e 0 17-110 o 2
FO-LFP-63 ...ccoeeieiiiiieeiiieees 1 FO-5 FP-4 Blank............c......... 0 17-112 e 0
FO-1 FP-64 Blank .................... 0 FO-5FP-5...cccciiiiiiiiiieee, 0 17-113 e 2
FO-LFP-65 ....cooeeiiiieiiiiieees 1 FO-5 FP-6 Blank...................... 0 17-114 thru 17-136..........cc........ 0
FO-1 FP-66 Blank .................... 0 VOLUME 5 17-137 o 2
FO-LFP-67 ..ccovvveeiiiieee e, 1 COVET it 1 17-138 thru 17-143.................... 1
FO-1 FP-68 Blank ..........cc....... 0 Blank ........ccoovvviiiiiiieeiiiieee e 0 17-144 oo 2
FO-LFP-69 ...ccoeeeviiiiieiiiieees 2 athrue oo, 1 17-145 and 17-146.................... 1
FO-1 FP-70 BlanK ..........cccccc.... 0 F e 2 17-147 o 2
FO-LFP-71 ..o, 0 gthru ., 0 17-148 thru 17-150........c..c....... 1
FO-1 FP-72 Blank .................... 0 mandn...........cccoe 1 17-151 thru 17-163 Added. ........ 2
FO-LFP-73 ., 0 Athru C..oi, 2 17-164 Blank Added.................. 2
FO-1 FP-74 Blank ..........cccc...... 0 D Blank Added..............ccceneee. 1 18-1 oo 2
FO-LFP-75 ., 1 PP RP 1 18-2 thru 18-5...cccccvvveeiiiiieeeee 0
FO-1 FP-76 Blank ..........cccc...... 0 e 0 18-6 thru 18-8......ccvvveviiiieeee 1
FO-LFP-77 oo, 1 HEENIU Ve, 1 18-9 thru 18-22......cccccevvveeene 0
FO-1 FP-78 Blank ..........cccc...... 0 17-1i e 2 18-23 and 18-24..........cccvveennee. 2
FO-LFP-79 ..o, 1 17-2thru 17-6 ..., 0 18-24.1 thru 18-24.6 Added ...... 2
FO-1 FP-80 Blank ..........ccc...... 0 177 e 2 18-25 and18-26...........cccveeennene. 2
FO-2FP-1...ccooviiiiiiieiiiieees 0 17-8and 17-9 ....ccooeeevvvveeeen, 0 18-27 thru 18-29.........ccccvveeenneee. 0
FO-2 FP-2 Blank ...........cccueeennn. 0 17-10 and 17-11 .ccccoovvvvveeneee, 2 18-30 i 1
FO-2FP-3 .., 0 17-12 thru 17-18 ...ooeevvvveeeee, 1 18-31 i 0
FO-2 FP-4 Blank ..........ccceeeenne. 0 17-19 i 0 18-32 e 1
FO-2FP-5 .o, 0 17-20 thru 17-29 ....ccovvvieeenne, 2 18-33 thru 18-50..........cccvvvennene. 0
FO-2 FP-6 Blank ...........ccccce.e. 0 17-30 thru 17-32 ...coovviieeene, 0 18-51 i 1
FO-2 FP-7 oo, 0 17-33 thru 17-35 ....ccoviiieeene, 2 18-52 thru 18-55..........cccvvveennnne. 0
17-36 thru 17-41 .......cccvvveenene. 0

* Zero in this column indicates an original page.
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18-56 and 18-57.......ccccoevveeennns 1 20-265 thru 20-267 .......cccveeennee 1 23-45 1
18-58 . 2 20-268 thru 20-380 ........c.ceeenn.ee 0 23-46 e 0
18-59 thru 18-67......cccccvvvveeennns 0 20-381 and 20-382............c........ 1 23-A7 e 1
18-68 thru 18-70.......ccccevvveennns 2 20-383 thru 20-426 .................... 0 23-48 i 0
18-71 Added........cooveeeeiiiienenns 2 20-427 thru 20-432 .......cccueeennee. 2 23-49 2
18-72 Blank Added................... 2 20-432.1 thru 20-432.5 Added...2 23-50 thru 23-54.......ccccvvveennee. 1
19-1 e 1 20-432.6 Blank Added ............... 2 23-55 thru 23-57 Added ........... 1
19-2thru19-4......coccvvveviiineens 0 20-433 thru 20-440 .................... 2 23-58 Blank Added................... 1
19-5thru19-8......ccccvvvveviiiieens 1 20-440.1 thru 20-440.3 Added...2 24-1 oo 1
19-8.1 thru 19-8.10 Added ....... 1 20-440.4 Blank Added ............... 2 242 i 0
19-9 thru 19-20......cccevevivieeennns 1 20-441 and 20-442..................... 2 AL 0
19-20.1 thru 19-20.14 Added ... 1 20-443 thru 20-466 .................... 0 A-2and A-3 .., 1
19-21 oo 1 20-467 oo 1 A 0
19-22 thru 19-24........cccovveeeennns 0 20-468......eeieiiiiiee e 0 B-1thruB-3.....cccveiiiiiiiiie, 0
19-25 i 1 20-469 thru 20-480 ...........c........ 1 B-d..ii 1
19-26 thru 19-31.....ccccevvveeennns 0 20-481 thru 20-485 ...........c........ 0 B-5 . 2
19-32 and 19-33......cccccevvieeenns 1 20-486 thru 20-489 .................... 1 B-6 and B-7 ......cccccevvvviieeiiinnn, 0
19-34 thru 19-54.........ccovvveenns 0 20-490.....ccii e 2 B-8..iee e 2
19-55 e 1 20-491 thru 20-558 Added......... 2 B-9thru B-23.....cccccovvvveeei, 0
19-56 thru 19-58........ccccvveennes 0 21-1thru 21-6 .ooeeeviveeeeieeee, 1 B-24 thru B-26 .........ccvvvvvennnen. 1
19-59 i 2 217 e 0 B-27 e 2
1960 .ot 1 21-8 i 2 B-28 ... 1
19-61 oo 0 21-8.1 and 21-8.2 Added........... 2 B-29 .. 2
19-62 thru 19-66...........cccvveeennes 1 21-9 2 B-30 BlanK........ccccevvvveeeininnenn, 0
19-67 thru 19-91........ccovveeeennns 0 21-10and 21-11.....cccceeeviieennnen 1 C-Lor e 0
19-92 thru 19-94........ccovveeeenns 2 21-12 and 21-13......ccceeevieee 0 C-2thruC-4...cooviiiiiiee, 2
19-94.1 thru 19-94.3 Added ..... 2 21-14 BlanK.....ccccoeviveeeeiiieeeee 0 D-1oi e 1
19-94.4 Blank Added................ 2 22-T i 1 D-2and D-3......cccccevvivieeiiiienn, 2
19-95 i 2 22-2thru 22-24 .......ccocoveveeene. 0 D-4and D-5.....cccccevvvvvveeiinnnn, 1
19-96 ..o 0 231 i 1 [ TR 2
19-97 thru 19-107......cccovvveennns 0 232 e 0 D-7 Added ........ccccvevviiiieniiin, 1
19-108 ... 1 23-3and 23-4.....ccevviieeeiiiieee 1 D-8 Blank Added ...................... 1
19-109 thru 19-118................... 0 23-5thru 23-9 ..o 0 R 1
19-119 thru 19-121........ccuee...e. 2 23-10 and 23-11.....cccceeevcivveenen 1 E-2and E-3.....cccocevvvvveeeiiinnn, 0
19-122 Blank ......ccccceveviiieeennns 2 23-12thru 23-14 ....cceeeeieeee 0 E-4and E-5.....ccccvvvviiiiiiiinnn, 1
20-1 i 1 23-15thru 23-19 ....ccceevviieeee 1 E-6 thru E-14.......coooviiieiin, 0
20-2 2 23-20 i 0 E-15 . 1
20-3 1 23-2L i 1 E-16 thru E-26 ......ccovvveeeeinne, 0
20-4 Blank .......cccevevviieeenniinnnnn, 1 23-22thru 23-24 .....ccoevvieeee 0 E-27 thru E-31 Added............... 1
20-5 thru 20-226 Deleted ......... 1 23-25. i 2 E-32 Blank Added .................... 1
20-227 thru 20-231.........cc.uue... 1 23-26 thru 23-33 .....cceeeeiveeee 0 F-Lthru F-8 ..o, 0
20-232 thru 20-239...........c........ 0 23-34 i 2 G-l 2
20-240 thru 20-244................... 1 23-35 i 1 G2t 1
20-245 and 20-246................... 0 23-36 i 0 G-3thru G-6...cccocvvveeviiieee, 2
20-247 coooiiiie e 1 23-37 et 1 L RSP 1
20-248 thru 20-256................... 0 23-38 i 0 G-8hei 2
20-257 coiiiiiie e 1 23-39 . 1 G0 1
20-258 thru 20-260................... 0 23-40 and 23-41......cccceevcveeennen 0 G-10thru G-12 ......cccevvieeen. 2
20-261 and 20-262................... 1 23-42. i 1 H-Lthru H-6......coevviiiiiiiiienn, 2
20-263 and 20-264................... 0 23-43 and 23-44.......ccccevvveeenn 0 H-7 e 0

* Zero in this column indicates an original page.
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H-8.oee e 2 FO-1 FP-17
H-9 e 0 FO-1 FP-18
H-20. i 2 FO-1 FP-19
H-11o e 1 FO-1 FP-20
H-12 thru H-14.......ccoveie, 2 FO-1 FP-21
H-15. e, 0 FO-1 FP-22
H-16. oo, 2 FO-1 FP-23
H-17 e, 0 FO-1 FP-24
H-18 thru H-20........ccccevieeneen. 2 FO-1 FP-25
H-21 e, 1 FO-1 FP-26
H-22. e, 2 FO-1 FP-27
H-23. e 0 FO-1 FP-28
H-24. o, 2 FO-1 FP-29
H-25. e, 0 FO-1 FP-30
H-26 thru H-28........ccccoovveeen. 2 FO-1 FP-31
H-29. i, 0 FO-1 FP-32
H-30 thru H-32.......ccoeiiieee, 2 FO-1 FP-33
-1 0 FO-1 FP-34
J-2Blank ......cccoceeviiiiiieniens 0 FO-1 FP-35
K-1 Added ......ccooeevvveniieeen, 1 FO-1 FP-36
K-2and K-3 ..o, 2 FO-1 FP-37
K-4 Added .......ccocoevieeniieeen. 1 FO-1 FP-38
INDEX-1 and INDEX-2........... 1 FO-1 FP-39
INDEX-3 ..ociiiiiirieeiree e 2 FO-1 FP-40
INDEX-4 ...cooiiiiiiiiiieeneeeie 1 FO-1 FP-41
INDEX-5 and INDEX-6........... 2 FO-1 FP-42
INDEX-7 .ooeiiiieiiee e 1 FO-1 FP-43
INDEX-8 ...covviiirieiineenieeeie 2 FO-1 FP-44
INDEX-9 ..coiiiiiiiiiniee e, 1 FO-1 FP-45
INDEX-10 ..eeiiiiiiiiiieeeiee e, 2 FO-1 FP-46
INDEX-11 and INDEX-12 FO-1 FP-47
Deleted........cccoevveeiieiniiieenen, 1 FO-1 FP-48
Glossary-1 and Glossary-2 ....0 FO-1 FP-49
FO-1 FP-1 ..ccoiiiiiiiiieiien, 1 FO-1 FP-50
FO-1 FP-2 Blank ..........ccc...... 0 FO-1 FP-51
FO-1 FP-3 .., 1 FO-1 FP-52
FO-1 FP-4 Blank ..........ccc...... 0 FO-1 FP-53
FO-1 FP-5 ..ccoviiiiiii e, 1 FO-1 FP-54
FO-1 FP-6 Blank ..........c......... 0 FO-1 FP-55
FO-1 FP-7 oo, 1 FO-1 FP-56
FO-1 FP-8 Blank .................... 0 FO-1 FP-57
FO-1 FP-9 ..o, 1 FO-1 FP-58
FO-1 FP-10 Blank .................. 0 FO-1 FP-59
FO-1 FP-11 ..o, 1 FO-1 FP-60
FO-1 FP-12 Blank .................. 0 FO-1 FP-61
FO-1 FP-13 ..o, 1 FO-1 FP-62
FO-1 FP-14 Blank .................. 0 FO-1 FP-63
FO-1 FP-15 ..o, 1 FO-1 FP-64
FO-1 FP-16 Blank .................. 0 FO-1 FP-65
FO-1 FP-66

*Change
No.
................................ 1
BlanK.........ccoevvvunen. 0
................................ 1
BlanK.........ccccevvueeen. 0
................................ 1
Blank........cccoeeeenee. 0
................................ 0
Blank.........ccoeeeennne. 0
................................ 1
Blank........cccoeeeenne. 0
................................ 0
BlanK.........ccccevvueen. 0
................................ 1
BlanK.........ccccevvunen. 0
................................ 1
BlanK.........ccccevvueeen. 0
................................ 1
Blank........cccoeeeenne. 0
................................ 1
Blank.........ccoeeeennne. 0
................................ 1
Blank........cccoeeeeene. 0
................................ 1
BlanK.........ccccevvueen. 0
................................ 1
BlanK.........ccccevvueeen. 0
................................ 1
BlanK.........ccccevvueeen. 0
................................ 1
Blank.........ccoeeeeenee. 0
................................ 1
Blank.........ccoeeeenee. 0
................................ 1
Blank........cccoeeeeenee. 0
................................ 1
BlanK.........cccovvvunen. 0
................................ 1
BlanK.........ccccevvunen. 0
................................ 1
Blank........cccoeeeeenee. 0
................................ 1
Blank.........ccoeeeenee. 0
................................ 1
Blank.........ccoeeeenee. 0
................................ 1
BlanK.........cceevvunen. 0
................................ 1
BlanK.........ccoevvvunen. 0
................................ 1
BlanK.........ccevvvunen. 0

Page *Change
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FO-1 FP-67 ..covvvvveeieeeeeeeeinnn. 1
FO-1 FP-68 Blank.................... 0
FO-1FP-69....ccccoeeviieiiiiiiiinnnen. 2
FO-1 FP-70 Blank........cccc........ 0
FO-1FP-7T1 ..o, 0
FO-1 FP-72 Blank.................... 0
FO-1FP-73 .. 0
FO-1 FP-74 Blank.................... 0
FO-1FP-75 ..o 1
FO-1 FP-76 Blank.................... 0
FO-1 FP-77 oo 1
FO-1 FP-78 Blank.................... 0
FO-1FP-79 ..., 1
FO-1 FP-80 Blank.................... 0
FO-2FP-1...cooveiiiiiiiiiiiinn. 0
FO-2 FP-2 BlanKk.........c.ccuvue..... 0
FO-2FP-3 ... 0
FO-2 FP-4 Blank..........ccc......... 0
FO-2FP-5. i 0
FO-2 FP-6 Blank..........c.......... 0
FO-2FP-7 oo 0
FO-2 FP-8 Blank.........cccu........ 0
FO-3FP-1...ovveeiiieiiiiiiinnnn. 0
FO-3 FP-2 Blank.........ccccuvuu..... 0
FO-3FP-3 ..., 0
FO-3 FP-4 Blank.........ccccuuuu..... 0
FO-3FP-5...ccveeiieeeeeeiiinnn. 0
FO-3 FP-6 Blank...........ccuuu...... 0
FO-3FP-7 e 0
FO-3 FP-8 Blank..........cccuu....... 0
FO-3FP-9 ... 0
FO-3 FP-10 Blank.................... 0
FO-3FP-11...cceeiiieeeiiiiinnn. 0
FO-3 FP-12 Blank.................... 0
FO-3FP-13 ..., 0
FO-3 FP-14 Blank........ccc........ 0
FO-3FP-15...cccccveeviieeiiieeiinn. 0
FO-3 FP-16 Blank.................... 0
FO-4 FP-1...oovvveeiiiiiiiiiiinnn. 0
FO-4 FP-2 Blank...........ccuuu...... 0
FO-4FP-3 ... 0
FO-4 FP-4 Blank..........c.uu....... 0
FO-5FP-1...cccoviiiiiiieiiiiinn. 0
FO-5 FP-2 Blank..........c.cuuu...... 0
FO-5FP-3 ... 0
FO-5 FP-4 Blank.........c.ccuvuu..... 0
FO-5FP-5...ccciieeiiiieiiiieiinnn. 0
FO-5 FP-6 Blank...........ccuvuu..... 0

* Zero in this column indicates an original page.
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TECHNICAL ORDER

NO.

TRK,

TRK,

36A12-1C-1102-1

Unit Maintenance Manual

M1083 SERIES, 5-TON, 6 x 6,

ARMY TM 9-2320-366-20-1
AIR FORCE T.0. 36A12-1C-1102-1

HEADQUARTERS

DEPARTMENTS OF THE ARMY

AND THE AIR FORCE

Washington, D.C., 15 September 1998

MEDIUM TACTICAL VEHICLES (MTV)

MODEL
CAR., MTV, M1083

W/WN

W/O WN

CAR., MTV, W/MATL

HDLG EQPT (MHE), M1084

TRK,

TRK,

CAR., MTV, LWB, M1085
WIWN
W/O WN

CAR., MTV, LWB, W/MATL

HDLG EQPT (MHE), M1086

TRK,

TRK,

TRK,

TRK,

TRK,

TRK,

TRK,

TRACTOR, MTV, M1088
WIWN
W/O WN

WKR, MTV, M1089
DUMP, MTV, M1090
W/WN
W/O WN

CHAS, MTV, M1092

CAR., MTV, AIR DROP, M1093

WIWN
W/O WN

DUMP, MTV, AIR DROP, M1094

W/WN
W/O WN

CHAS, MTV, LWB, M1096

VOLUME NO. 1 OF 5

NSN

2320-01-360-1895
2320-01-354-3386

2320-01-354-3387

2320-01-360-1897
2320-01-354-4530

2320-01-354-4531
2320-01-360-1892
2320-01-355-4332
2320-01-354-4528
2320-01-360-1893
2320-01-354-4529
2320-01-354-3382

2320-01-360-1896
2320-01-355-3063

2320-01-360-1984
2320-01-355-3062

2320-01-354-4527

BT3
BR2

BR3

BT5
BR7

BR8

BTY

BTJ

BR4

BTZ

BRS

BRZ

BT4
BR9

BT2
BTK

BR6

EIC

REPORTING 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 (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 or DA Form 2028 direct to:
AMSTA-LC-CI/TECH PUBS, TACOM-RI, 1 Rock Island Arsenal, 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.

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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HOW TO USE THIS MANUAL
OVERVIEW

This Technical Manual (TM) is provided to help you maintain the MTV at the Unit Maintenance level. Because of its
size, it is divided into five volumes. Volumes 3, 4, and 5 contain information which will assist you in the performance
of Unit Maintenance on the MTV. Volume 1 contains the following major sections in order of appearance:

[WARNING SUMMARY.| Provides a summary of the most important warnings that apply throughout the

manual.

- |[TABLE OF CONTENTS/ Lists, for all volumes, the chapters, sections, appendixes, and indexes with page

numbers in order of appearance.

e« [CHAPTER 1|INTRODUCTION. Describes the MTV and provides equipment data.

 |[CHAPTER 2] VEHICLE MAINTENANCE. This chapter contains information for finding tools; special tools;
Test, Measurement, and Diagnostic Equipment (TMDE); and repair parts. It also contains the preventive
maintenance checks and services (PMCS) and troubleshooting tables.
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OVERVIEW (CONT)

[APPENDIX A, JREFERENCES. Lists publications used with the MTV.

[APPENDIX B,IMAINTENANCE ALLOCATION CHART. The maintenance allocation chart denotes the level
of maintenance which performs specific maintenance tasks and the time required. It also lists tools and
special tools required for each task.

[APPENDIX_C,]TOOLS IDENTIFICATION LIST. Lists equipment used in the performance of maintenance
and references publications which contain information regarding the equipment.

APPENDIX D, EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST. Lists expendable and durable
items used in the performance of maintenance.

APPENDIXE, I[LLUSTRATED LIST OF MANUFACTURED ITEMS. lllustrates and describes items that must
be fabricated from bulk materials for repair of the MTV.

[APPENDIX F.ITORQUE LIMITS. Lists the standard torque values for specific attaching hardware.
[APPENDIX GIMANDATORY REPLACEMENT PARTS.

[APPENDIX H.ILUBRICATION ORDER.

[APPENDIX J.JADDITIONAL AUTHORIZATION LIST (AAL).

APPENDIX K| TRANSMISSION/TRANSMISSION CONTROLS ADAPTABILITY CHART. Lists actions
required to mate different transmission configurations with WTEC 1l or WTEC Il controls.

SUBJECT INDEX. | Lists important subjects contained in volumes 1, 2, 3, 4, and 5 in alphabetical order and
gives the associated paragraph number.

Volume 2 contains the following major sections in order of appearance:

X

WARNING SUMMARY. Provides a summary of the most important warnings that apply throughout the
manual.

CHAPTER 2, TROUBLESHOOTING (CONT)

APPENDIX A, REFERENCES. Lists publications used with the MTV.

APPENDIX B, MAINTENANCE ALLOCATION CHART. The maintenance allocation chart denotes the level
of maintenance which performs specific maintenance tasks and the time required. It also lists tools and

special tools required for each task.

APPENDIX C, TOOLS IDENTIFICATION LIST. Lists equipment used in the performance of maintenance
and references publications which contain information regarding the equipment.

APPENDIX D, EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST. Lists expendable and durable
items used in the performance of maintenance.

APPENDIXE, ILLUSTRATED LIST OF MANUFACTURED ITEMS. lllustrates and describes items that must
be fabricated from bulk materials for repair of the MTV.

APPENDIX F, TORQUE LIMITS. Lists the standard torque values for specific attaching hardware.
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APPENDIX G, MANDATORY REPLACEMENT PARTS.
APPENDIX H, LUBRICATION ORDER.
APPENDIX J, ADDITIONAL AUTHORIZATION LIST (AAL).

APPENDIX K, TRANSMISSION/TRANSMISSION CONTROLS ADAPTABILITY CHART. Lists actions
required to mate different transmission configurations with WTEC Il or WTEC Il controls.

SUBJECT INDEX. Lists important subjects contained in volume 2 in alphabetical order and gives the
associated paragraph number.

Volume 3 contains the following major sections in order of appearance:

WARNING SUMMARY. Provides a summary of the most important warnings that apply throughout the
manual.

CHAPTER 2, TROUBLESHOOTING (CONT)

CHAPTER 3, ENGINE MAINTENANCE

CHAPTER 4, FUEL SYSTEM MAINTENANCE

CHAPTER 5, EXHAUST SYSTEM MAINTENANCE

CHAPTER 6, COOLING SYSTEM MAINTENANCE

CHAPTER 7, ELECTRICAL SYSTEM MAINTENANCE

APPENDIX A, REFERENCES. Lists publications used with the MTV.

APPENDIX B, MAINTENANCE ALLOCATION CHART. The maintenance allocation chart denotes the level
of maintenance which performs specific maintenance tasks and the time required. It also lists tools and

special tools required for each task.

APPENDIX C, TOOLS IDENTIFICATION LIST. Lists equipment used in the performance of maintenance
and references publications which contain information regarding the equipment.

APPENDIX D, EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST. Lists expendable and durable
items used in the performance of maintenance.

APPENDIXE, ILLUSTRATED LIST OF MANUFACTURED ITEMS. lllustrates and describes items that must
be fabricated from bulk materials for repair of the MTV.

APPENDIX F, TORQUE LIMITS. Lists the standard torque values for specific attaching hardware.
APPENDIX G, MANDATORY REPLACEMENT PARTS.

APPENDIX H, LUBRICATION ORDER.

APPENDIX J, ADDITIONAL AUTHORIZATION LIST (AAL).

APPENDIX K, TRANSMISSION/TRANSMISSION CONTROLS ADAPTABILITY CHART. Lists actions
required to mate different transmission configurations with WTEC Il or WTEC Il controls.
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OVERVIEW (CONT)

SUBJECT INDEX. Lists important subjects contained in volume 3 in alphabetical order and gives the
associated paragraph number.

Volume 4 contains the following major sections in order of appearance:

Xii

WARNING SUMMARY. Provides a summary of the most important warnings that apply throughout the
manual.

CHAPTER 7, ELECTRICAL SYSTEM MAINTENANCE (CONT)

CHAPTER 8, TRANSMISSION MAINTENANCE

CHAPTER 9, PROPELLER SHAFT MAINTENANCE

CHAPTER 10, FRONT, INTERMEDIATE, AND REAR AXLE MAINTENANCE

CHAPTER 11, BRAKE SYSTEM MAINTENANCE

CHAPTER 12, WHEEL, TIRES, AND HUBS MAINTENANCE

CHAPTER 13, STEERING SYSTEM MAINTENANCE

CHAPTER 14, FRAME, TOWING ATTACHMENTS, AND DRAWBARS MAINTENANCE

CHAPTER 15, SUSPENSION SYSTEM MAINTENANCE

CHAPTER 16, BODY AND CAB MAINTENANCE

APPENDIX A, REFERENCES. Lists publications used with the MTV.

APPENDIX B, MAINTENANCE ALLOCATION CHART. The maintenance allocation chart denotes the level
of maintenance which performs specific maintenance tasks and the time required. It also lists tools and

special tools required for each task.

APPENDIX C, TOOLS IDENTIFICATION LIST. Lists equipment used in the performance of maintenance
and references publications which contain information regarding the equipment.

APPENDIX D, EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST. Lists expendable and durable
items used in the performance of maintenance.

APPENDIX E, ILLUSTRATED LIST OF MANUFACTURED ITEMS. lllustrates and describes items that must
be fabricated from bulk materials for repair of the MTV.

APPENDIX F, TORQUE LIMITS. Lists the standard torque values for specific attaching hardware.
APPENDIX G, MANDATORY REPLACEMENT PARTS.

APPENDIX H, LUBRICATION ORDER.

APPENDIX J, ADDITIONAL AUTHORIZATION LIST (AAL).

APPENDIX K, TRANSMISSION/TRANSMISSION CONTROLS ADAPTABILITY CHART. Lists actions
required to mate different transmission configurations with WTEC 1l or WTEC Il controls.
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SUBJECT INDEX. Lists important subjects contained in volume 4 in alphabetical order and gives the
associated paragraph number.

Volume 5 contains the following major sections in order of appearance:

WARNING SUMMARY. Provides a summary of the most important warnings that apply throughout the
manual.

CHAPTER 17, MATERIAL HANDLING CRANES, 30K WINCHES, AND 15K SELF-RECOVERY
WINCH (SRW) MAINTENANCE

CHAPTER 18, BODY, CHASSIS, AND ACCESSORY ITEMS MAINTENANCE

CHAPTER 19, HYDRAULIC SYSTEM MAINTENANCE

CHAPTER 20, SPECIAL PURPOSE KITS MAINTENANCE

CHAPTER 21, ARMAMENT/SIGHTING AND FIRE CONTROL MATERIEL MAINTENANCE

CHAPTER 22, ELECTRICAL ILLUMINATING EQUIPMENT MAINTENANCE

CHAPTER 23, AIR SYSTEM MAINTENANCE

CHAPTER 24, GAGES (NON-ELECTRICAL) MAINTENANCE

APPENDIX A, REFERENCES. Lists publications used with the MTV.

APPENDIX B, MAINTENANCE ALLOCATION CHART. The maintenance allocation chart denotes the level
of maintenance which performs specific maintenance tasks and the time required. It also lists tools and

special tools required for each task.

APPENDIX C, TOOLS IDENTIFICATION LIST. Lists equipment used in the performance of maintenance
and references publications which contain information regarding the equipment.

APPENDIX D, EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST. Lists expendable and durable
items used in the performance of maintenance.

APPENDIX E, ILLUSTRATED LIST OF MANUFACTURED ITEMS. lllustrates and describes items that must
be fabricated from bulk materials for repair of the MTV.

APPENDIX F, TORQUE LIMITS. Lists the standard torque values for specific attaching hardware.
APPENDIX G, MANDATORY REPLACEMENT PARTS.

APPENDIX H, LUBRICATION ORDER.

APPENDIX J, ADDITIONAL AUTHORIZATION LIST (AAL).

APPENDIX K, TRANSMISSION/TRANSMISSION CONTROLS ADAPTABILITY CHART. Lists actions
required to mate different transmission configurations with WTEC Il or WTEC Il controls.

SUBJECT INDEX. Lists important subjects contained in volume 5 in alphabetical order and gives the
associated paragraph number.
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FINDING INFORMATION

There are several ways to find the information you need in this manual. They are as follows:

IFRONT COVER INDEX] The front cover index contains a list of the most important topics contained in each
volume. It features a black box at the right edge of the cover which corresponds with a black box on the
page containing the topic. The topics listed on the front cover are highlighted in the table of contents with
a box.

|TABLE OF CONTENTS.I Lists chapters, sections, appendixes, and indexes with page numbers in order of
appearance.

CHAPTER INDEXES. List paragraphs contained in the individual chapters with paragraph and page numbers
in order of appearance.

SYMPTOM INDEX. Lists malfunctions contained in the troubleshooting table with page numbers in order of
appearance.

TROUBLESHOOTING

Troubleshooting is contained inm When a malfunction occurs, look at the symptom index for the vehicle
troubleshooting table in Find the malfunction in the index. Turn to the page number listed for the
malfunction in the troubleshooting table. Perform the steps required to correct the malfunction. If you can't find the
malfunction, or the malfunction is not corrected, notify your supervisor.

MAINTENANCE

SCHEDULED MAINTENANCE. Your scheduled maintenance is located in Table 2-1. Preventive
Maintenance Checks and Services. These checks and services are mandatory at the intervals listed.
Always follow the WARNINGS and CAUTIONS.

UNSCHEDULED MAINTENANCE. Unscheduled maintenance is located in chapters 3 through 24. The
PMCS and troubleshooting tables often reference you to these procedures. When you perform maintenance,
look over the entire procedure before starting. Make sure you have the necessary tools and materials at
hand. Always follow the WARNINGS and CAUTIONS.

FOLLOW THESE GUIDELINES WHEN USING THIS MANUAL.:

Xiv

Become familiar with the entire maintenance procedure before beginning a maintenance task.

Read all WARNINGS and CAUTIONS before performing any procedures.
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Section I. GENERAL INFORMATION
1-1. SCOPE

This chapter provides general information, equipment description, and principles of operation for the M1083 series
Medium Tactical Vehicle (MTV). The MTV will herein be referred to as the vehicle.

a. Type of Manual: Unit Maintenance Instructions, TM 9-2320-366-20-1.

b. Model Numbers and Equipment Names. The vehicle model numbers and names are listed below:

M1083
M1084
M1085
M1086
M1088
M1089
M1090
M1092
M1093
M1094
M1096

Truck, Cargo: 5-Ton, 6x6, Dropside [Figure 1-1).

Truck, Cargo: 5-Ton, 6x6, Dropside, W/MHC [Figure 1-2).
Truck, Cargo: 5-Ton, 6x6, Dropside, LWB [(Figure 1-3).
Truck, Cargo: 5-Ton, 6x6, Dropside, LWB, W/MHC [(Figure 1-4).
Truck, Tractor: 5-Ton, 6x6 [Figure 1-5).

Truck, Wrecker: 5-Ton, 6x6 [[Figure 1-6).

Truck, Dump: 5-Ton, 6x6 [Figure 1-7).

Truck, Chassis: 5-Ton, 6x6 [(Figure 1-8).

Truck, Cargo: 5-Ton, 6x6, Dropside, AIR DROP [Figure 1-9).
Truck, Dump: 5-Ton, 6x6, AIR DROP [Figure 1-10).

Truck, Chassis: 5-Ton, 6x6, LWB [Figure 1-17).
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1-1. SCOPE (CONT)

C.

Purpose of Equipment. The MTV series is a family of 6x6 wheeled vehicles. The purpose of these vehicles

is as follows:

1)
(2)
3)

(4)
()
(6)

(7)
(8)

(9)

(10)

(11)

M1083 - Cargo hauling vehicle; can be outfitted for troop transport when equipped with a troopseat kit.
M1084 - Cargo hauling vehicle; equipped with a Material Handling Crane (MHC).

M1085 - Long Wheelbase (LWB) cargo hauling vehicle; can be outfitted for troop transport when equipped with
a troopseat kit.

M1086 - Long Wheelbase (LWB) cargo hauling vehicle; equipped with a Material Handling Crane (MHC).
M1088 - Tractor with fifth wheel; used to pull various types of fifth wheel trailers.

M1089 - Wrecker with two winches, an underlift assembly, and a Material Handling Crane (MHC); used for
recovering disabled vehicles.

M21090 - Dump truck; can be outfitted for troop transport when equipped with a troopseat kit.

M1092 - Standard wheelbase vehicle chassis; this chassis will accept a standard cargo bed or may be modified
for special missions.

M1093 - Cargo hauling vehicle; can be airdropped and outfitted for troop transport when equipped with a troopseat
kit.

M1094 - Dump truck; can be airdropped and outfitted for troop transport when equipped with a troopseat kit.

M1096 - Long Wheelbase (LWB) vehicle chassis; this chassis will accept a long cargo bed or may be modified
for special missions.
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4A01001A

LEFT FRONT VIEW

4A01002A

RIGHT REAR VIEW

Figure 1-1. M1083 Truck, Cargo: 5-Ton, 6x6, Dropside



TM 9-2320-366-20-1

1-1. SCOPE (CONT)

4A01003A

LEFT FRONT VIEW

4A01004A

RIGHT REAR VIEW

Figure 1-2. M1084 Truck, Cargo: 5-Ton, 6x6, Dropside, W/MHC
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4A01005A

LEFT FRONT VIEW

4A01006A

RIGHT REAR VIEW

Figure 1-3. M1085 Truck, Cargo: 5-Ton, 6x6, Dropside, LWB
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1-1. SCOPE (CONT)
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4A01007A

LEFT FRONT VIEW

4A01008A

RIGHT REAR VIEW

Figure 1-4. M1086 Truck, Cargo: 5-Ton, 6x6, Dropside, LWB, W/MHC
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4A01009A

LEFT FRONT VIEW

4A01010A

RIGHT REAR VIEW

Figure 1-5. M1088 Truck, Tractor: 5-Ton, 6x6
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1-1. SCOPE (CONT)
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RIGHT REAR VIEW

Figure 1-6. M1089 Truck, Wrecker: 5-Ton, 6x6
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LEFT FRONT VIEW

4A01014A

RIGHT REAR VIEW

Figure 1-7. M1090 Truck, Dump: 5-Ton, 6x6
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1-1. SCOPE (CONT)

4A01015A

LEFT FRONT VIEW

4A01016A

RIGHT REAR VIEW

Figure 1-8. M1092 Truck, Chassis: 5-Ton, 6x6
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4A01017A

LEFT FRONT VIEW

4A01018A

RIGHT REAR VIEW

Figure 1-9. M1093 Truck, Cargo: 5-Ton, 6x6, Dropside, AIR DROP
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1-1. SCOPE (CONT)

4A01019A

LEFT FRONT VIEW
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4A01020A

RIGHT REAR VIEW

Figure 1-10. M1094 Truck, Dump: 5-Ton, 6x6, AIR DROP
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LEFT FRONT VIEW

4A01022A

RIGHT REAR VIEW

Figure 1-11. M1096 Truck, Chassis: 5-Ton, 6x6, LWB
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1-2. MAINTENANCE FORMS, RECORDS, AND REPORTS

Department of the Army forms and procedures used for equipment maintenance will be those prescribed by (as
applicable) DA Pam 738-750. The Army Maintenance Management Systems (TAMMS); DA Pam 738-751, Functional
Users Manual for the Army Maintenance Management Systems; or AR 700-138. Army Logistics Readiness and
Sustainability.

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

Command decision, according to the tactical situation, will determine when the destruction plan of the M1083 vehicles
will be accomplished. A destruction plan will be prepared by the using organization unless one has been prepared by
a higher authority. For general destruction procedures for this equipment, refer to TM 750-224-6, Procedures for
Destruction of Tank-Automotive Equipment to Prevent Enemy Use (U.S. Army Tank-automotive and Armaments
Command).

1-4. OFFICIAL NOMENCLATURE, NAMES, AND DESIGNATIONS

[Table 1-1 lists the nomenclature cross-reference used in this manual.

Table 1-1. Nomenclature Cross-Reference

Common Name Official Nomenclature

Cold Start System Ether Quick-Start System

Engine Coolant Antifreeze, Ethylene, Glycol, Inhibited
Gladhand Quick-Disconnect Coupling

Vehicle Medium Tactical Vehicle (MTV)

1-5. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR)

If your Medium Tactical Vehicle (MTV) needs improvement, let us know. Send us an EIR. You, the user, are the only
one who can tell us what you don't like about your equipment. Let us know why you don't like the design. Put it on
an SF 368 (Quality Deficiency Report). Malil it to us at: Commander, U.S. Army Tank-automotive and Armaments
Command, ATTN: AMSTA-TR-E/MPA, Warren, Ml 48397-5000. We’'ll send you a reply.

1-6. WARRANTY INFORMATION

Refer to M1083 Series Warranty Program Technical Bulletin, TB 9-2300-366-15, for complete warranty information
covering the vehicle. Warranty starts on the date found in block 23, DA Form 2408-9, in the logbook. Report all
defects in material or workmanship to your supervisor, who will take appropriate action.

Section Il. EQUIPMENT DESCRIPTION AND DATA

1-7. EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES

Refer to TM 9-2320-366-10-1 for equipment characteristics, capabilities, and features.
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1-8. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

Refer to TM 9-2320-366-10-1 for location and description of major components.

1-9. DIFFERENCES BETWEEN MODELS

Refer to TM 9-2320-366-10-1 for differences between models.

Section Ill. PRINCIPLES OF OPERATION

1-10. POWERTRAIN

TM 9-2320-366-20-1

) NF
e L] !
e

Figure 1-12. Powertrain

4A10001A

Power for the vehicle is provided by a diesel engine (1,[Figure 1-12) which is coupled directly to an automatic
transmission (2). Power from the automatic transmission is transferred to the transfer case (3) and on to the front
steering and rear drive axles (4, 5, and 6) through a series of drive shafts and universal joints. The vehicle drive train

is enhanced by the use of an electronically controlled seven-speed transmission. The primar

y components of the

Allison MD3070PT transmission consist of either a WTEC Il Transmission Electronic Control Unit (ECU) Pushbutton

Shift Selector (WTEC Il TEPSS) or a WTEC Ill Transmission Pushbutton Shift Selector (WTEC Il
a WTEC Il transmission ECU; a control module located directly beneath the transmission mai

| TPSS) coupled with
n housing; a Throttle

Position Sensor (TPS) which detects the percentage of throttle being used; engine, turbine, and output speed sensors

which, in combination with each other, send information to the ECU to provide the smoothest poss
the ECU to monitor overall transmission performance.

ible shifting and allow
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1-10. POWERTRAIN (CONT)
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Figure 1-12. Powertrain (Cont)

a. Engine. The vehicle is equipped with a Caterpillar diesel engine, model 3116 ATAAC (Air-to-Air After Cooler) (1,
[Eigure 1-12), rated at 290 HP.

b. Transmission. The vehicle is equipped with an Allison automatic transmission, model MD3070PT (2[Eigure 1-12).
It is a fully automatic electronically controlled seven-speed close-ratio transmission.

(1) The WTEC Il TEPSS contains microprocessor based electronics, and is located in the instrument panel to the
driver's left. The WTEC Ill TPSS is located in the instrument panel to the driver's left, while the WTEC Il
transmission ECU is located behind the kick panel. The ECU receives information, in the form of electrical signals
from the various sensors, processes that information, then sends the appropriate signals to the solenoids which
control transmission function. The ECU incorporates a diagnostic program which enables it to identify numerous
actual and/or potential transmission problems. The WTEC Il TEPSS and WTEC IIl TPSS are capable of displaying
diagnostic codes in the Light Emitting Diode (LED) display on the pushbutton shift selector. These diagnostic codes
are stored in the ECU for later retrieval. The pushbutton shift selector is used for selecting transmission range. The
transmission defaults to Neutral (N) whenever electrical power is removed from the vehicle. The Drive (D) gear
selection is used for normal driving conditions. The transmission will engage 2nd gear when D is selected and the
vehicle is stopped. As the accelerator is depressed and speed increases, the transmission will automatically upshift
through 3rd, 4th, 5th, 6th, and 7th gears. Low gear (1st gear), is available only by manual selection. Selecting a
specific gear; for example, 3rd; will prevent the transmission upshifting past the selected gear. This is useful if road
or load conditions require lower gear range operation. When road conditions improve or load is reduced, the shift
selector can be returned to the normal (D) driving position. When electrical power is applied to the WTEC Il TEPSS
and a fault is detected in the transmission controls, the WTEC Il TEPSS will emit an eight second series of beeps.
When electrical power is applied to the WTEC Ill TPSS and a fault is detected in the transmission controls, "--" will
appear in the WTEC 1ll TPSS LED display. In either case, the transmission will not engage a range (forward or
reverse) when D or Reverse (R) range is selected on the pushbutton shift selector. TM 9-2320-366-10-1 provides
full operating instructions for the transmission.

(2) The transmission may include a Power Take-Off (PTO). The PTO powers a hydraulic pump which supplies
hydraulic pressure for hydraulically operated components.
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c. Transfer Case. The transfer case [(3, Figure 1112) provides the transmission (2) with the seventh gear (low gear,
or 1st gear) and delivers power from the transmission to the front and rear driveshafts. In normal driving conditions,
the transfer case splits the output torque of the transmission, providing 70 percent of the torque to the rear output drive
yoke and 30 percent to the front output drive yoke. In low gear the output torque of the transmission is split evenly,
with 50 percent going to the front output yoke and 50 percent going to the rear.

d. Suspension. The suspension system is designed to maintain tire/ground contact in all types of terrain. the vehicle
is equipped with 395/85R20 tires. The tires have a tread pattern designed to maximize traction on all types of terrain.

e. Axles. Front, Intermediate and Rear axles (4, 5, and 6[ Figure 1-12) feature wheel end planetary drives designed
to allow the vehicle to carry heavy loads. When the vehicle is operated in MODE, all axles become driving axles.
When the vehicle is operated in MODE, 7th gear is unavailable.

1-11. ENGINE AIR INTAKE SYSTEM

XAL1001A

Figure 1-13. Engine Air Intake System

The engine air intake system consists of a dry-type air cleaner (1,[Figure 1-13), turbocharger (2), and a charge air
cooler (3). The turbocharger increases engine horsepower by delivering a higher volume of air to the engine. Engine
exhaust gases flow through the turbocharger, causing a turbine wheel to spin. As the turbine wheel spins, a
compressor wheel on the opposite end of the turbine wheel shaft spins and draws fresh air through the air cleaner.
The compressor wheel compresses the air and delivers it to the charge air cooler. The air flows through the charge
air cooler which cools the air before it is delivered to the engine cylinders. The charge air cooler allows a denser
charge of air to be delivered to the engine, which also aids in increasing engine horsepower.
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1-12. FUEL SYSTEM

AR
XA12001A

Figure 1-14. Fuel System

The primary components of the fuel system are the fuel tank (1[Eigure 1-13), fuel priming pump and fuel/water
separator (2), fuel shutoff solenoid (3), engine fuel governor (4), and secondary fuel filter (5). The mechanical fuel
pump acts as an engine priming feature. The fuel/water separator removes water and large solid particles from the
fuel before it is passed to the engine fuel governor. The fuel shutoff solenoid, when energized, frees the governor
output shaft to move to the FUEL ON position. When electrical power is removed from the fuel shutoff solenoid, the
governor output shaft is locked in the FUEL OFF position. The engine fuel governor contains a mechanical link to the
fuel control linkage and fuel transfer pump. The engine fuel governor responds to input from the accelerator pedal and
causes the fuel control rack to rotate, resulting in an increase or decrease in engine speed. The governor adjusts the
amount of fuel delivered to the engine as engine speed changes. The secondary fuel filter removes finer particles from
the fuel before it reaches the cylinder head. A fuel pressure regulator redirects excess fuel, through a fuel return hose,
back to the fuel tank.
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XA12002A

Figure 1-14. Fuel System (Cont)

Additionally, the vehicle is equipped with an ether quick start system designed for starting the engine when ambient
temperatures are below 32°F (0°C). The ether quick start system is composed of an ether cylinder (6), ether valve (7),
two ether nozzles (8), and an ether sensor switch (9). The ether sensor switch detects the temperature of the engine
coolant and disables the ether valve above 32°F (0°C). The ether valve delivers a controlled charge of ether to the
ether nozzles.
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1-13. COOLING SYSTEM

i
0 i

XA13001A

Figure 1-15. Cooling System

a. Cooling System. The pressurized cooling system protects the engine, transmission, and air compressor by
providing a means of dissipating heat generated during operation of the vehicle. The radiator pressure cap (1, Figure
1-15), in combination with the ethylene glycol-based antifreeze, effectively raises the boiling point of the coolant to well
above 212° F (100° C). The thermostat (2), located in a housing on the right side of the engine, helps the engine to
warm up quickly by remaining closed until the coolant temperature reaches approximately 180° F (82° C). When the
coolant reaches 199° F (93° C), the thermostat is fully open and coolant is circulated through the water jackets in the
engine to maintain the correct operating temperature for the engine. Coolant is drawn from the radiator (3), through
the transmission oil cooler (4), and circulated throughout the cooling system by the water pump (5). The water pump,
located on the front of the engine toward the right side, is driven by two V-belts from the crankshaft pulley.
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XA13002A

Figure 1-15. Cooling System (Cont)

An engine fan (6) with pneumatic clutch is activated by the water temperature switch (7). When this switch detects a
high temperature condition, air pressure is removed from the fan clutch and the engine fan is engaged. Excess heat
is drawn from the radiator by the flow of air created by the engine fan over the radiator cooling fins. A radiator overflow
tank (8) is provided to allow for expansion of the coolant. The radiator overflow tank also serves as the point where
new coolant is introduced into the cooling system.
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1-13. COOLING SYSTEM (CONT)
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Figure 1-15. Cooling System (Cont)

Cooling capacity for the transmission is increased through the use of a transmission auxiliary oil cooler (9). All MTV
vehicles, except M1088 and M1089, are supplied with a transmission auxiliary oil cooler equipped with a single electric
fan (10) to draw air over the oil cooler core. The M1088 and M1089 vehicles are supplied with a larger transmission
auxiliary oil cooler (11) equipped with dual electric fans (12) to provide even more air flow across the oil cooler core.
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Figure 1-16. Electrical System

In the Electrical System, a heavy duty starting motor (1, is mounted on the engine flywheel housing and
provides the cranking power necessary for starting the engine. The voltage regulator (2) maintains both a 14- and 28-
volts level for proper battery charging. The alternator (3) provides sufficient amperage to operate all electrical
components and charge the batteries during engine idling. Vehicle exterior lights are mounted in protective locations
or are protected to prevent damage. Protection is provided for lights during cross country travel. Polycarbonate lenses
are provided for all lights except the sealed beam headlights. The electrical system supplies all of the electrical power
needed to operate the vehicle and trailer. The complete Electrical System is made up of the following subsystems:

* Power Storage and Generating * Instruments

» Engine Starting and Stopping Indicator Lights and Alarm
 Service Lighting Material Handling Crane (MHC)
 Blackout Lighting Troubleshooting Aid

« Accessory Lighting M1089 Underlift

a. Power Storage and Generating. Power storage for the vehicle consists of four 12-volt batteries. The four batteries
are divided into two sets. Two batteries in each set are wired in parallel to produce higher amperage. The two sets
are then wired in series to produce 24 volts Direct Current (DC). While the batteries can power all of the systems for
a limited time, their primary purpose is to supply power to the engine starting system. Once the engine is running, the
generating system provides electrical power for all of the systems. The engine driven alternator generates Alternating
Current (AC) which is passed through a set of rectifiers that change it into DC current. This DC current is used to
charge the batteries and is distributed to the electrical sub-systems of the vehicle. The voltage regulator adjusts
alternator output to fit the needs of the electrical system.
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Figure 1-17. Engine Starting System.

b. Engine Starting and Stopping. The Engine Starting System uses the stored electrical energy of the batteries to
the turn the starting motor. When the master power switch (1,[Eigure 1-17) is positioned to on and the starter
pushbutton switch (2) is depressed, electrical power passes through the starter pushbutton to the auxiliary starter
solenoid. The auxiliary starter solenoid draws electrical power directly from the batteries and sends it to the starting
motor solenoid. When the starting motor solenoid is energized, electrical power from the batteries is supplied to the
starting motor and the engine begins cranking. Positioning the master power switch to off stops the engine.
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Figure 1-18. Service Lighting System

c. Service Lighting. The Service Lighting System includes the headlights (I,_Eigure 1-18), taillights (2), backup light
(3), and clearance and marker lights (4). They are energized by positioning the main light switch to the appropriate
position (TM 9-2320-366-10-1).
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Figure 1-19. Blackout Lighting System

d. Blackout Lighting. The Blackout Lighting System includes the front blackout marker lights (1,[Eigure _1-19),
blackout drive light (2), rear blackout marker lights (3), and blackout stop lights (4). These lights are energized by
positioning the main light switch to the appropriate position (TM 9-2320-366-10-1).

e. Accessory Lighting. The accessory lights are the warning light and worklights. These circuits are energized by
positioning the appropriate switch (TM 9-2320-366-10-1) to on. The worklights are then controlled by a separate switch
on the worklight.
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Figure 1-20. Instrument Panel

f. Instruments. The Instrument Panel includes all gages that provide the operator with information about vehicle
condition and operating status. The speedometer (L. _Figure 1-20) receives electrical input from the WTEC Il Vehicle
Interface Module (VIM) on vehicles equipped with WTEC Il transmission controls. The speedometer receives electrical
input from the WTEC Ill transmission ECU on vehicles equipped with WTEC Ill transmission controls. The WTEC Il VIM
and the WTEC Il transmission ECU are both located behind the kick panel. Tachometer (2) input is provided by the
engine speed sensor located on the engine flywheel housing. The fuel gage (3), oil pressure gage (4), water
temperature gage (5), front brake air pressure gage (6), rear brake air pressure gage (7), and volts gage (8) receive
electrical signals from sending units. The sending units respond to changes in fluid level, pressure, temperature, and
DC currect and send this information to the gages.

g. Indicator Lights and Alarms. The lighted indicator display (9) and audible alarm (10), located on the instrument
panel assembly, are activated by switches located in various systems. These include, but are not limited to; master
stop, low engine oil pressure, low air pressure, high water temperature, engine fan off, and high transmission oil
temperature. When any of these switches are activated, they energize the proper indicator and/or alarm, alerting the
operator of a potential problem or condition which needs to be monitored.
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Figure 1-21. Material Handling Crane (MHC) System

h. Material Handling Crane (MHC). The primary electrical components of the MHC System are the remote control box
(1,[Eigure_1-217)), junction box (2), overload shutdown box (3), tension load cell (4), left and right side jack cylinder
proximity sensors (5) and several function and lockout solenoids. When the operator selects an MHC function using
the remote control box, electrical current is sent through the junction box and to the appropriate solenoid. When
energized from the remote control box, the function solenoid controls hydraulic pressure to the function selected by the
operator. When the function solenoid is de-energized, hydraulic pressure is removed and the function stops. The
overload shutdown system controls the lockout solenoids. The lockout solenoids prevent operation of certain MHC
functions when an overload condition is sensed. Overload conditions are sensed, in combination, by the tension load
cell and a microprocessor inside the overload shutdown box which monitors boom angle and extension. When an
overload condition is sensed, the boom up/boom down, hoist up, telescope out functions are locked out. The hoist
down and telescope in functions will still operate and allow the operator to safely lower the load to the ground. When
the power switch on the remote control box is used as an emergency shutdown, all crane functions are locked out.
The left and right side jack cylinder proximity sensors prevent operation of the MHC until both jack cylinder outrigger
pads are lowered fully to the ground.
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Figure 1-22. Troubleshooting Aid

i. Troubleshooting Aid. A start inhibit switch (I_Eigure 1-2P), located on the Power Distribution Panel (PDP) (2), is
provided as a troubleshooting aid for the Unit and DS Maintenance levels and as a maintenance tool at the GS
Maintenance level to stop fuel flow at the fuel shutoff solenoid (3). By pressing the start inhibit switch first, the starter
pushbutton (4) can be pressed and the engine cranked without allowing the engine to be started. The start inhibit
switch is reset when the master power switch is positioned to off and then to on again.
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j. M1089 Underlift. The electrical portion of the M1089 Underlift consists of a remote control box (1,[Eigure 1-23) and
solenoids attached to the function valves in the WRECKER CONTROL PANEL (2). When the operator selects an
underlift function from the remote control box, electrical current is sent to the solenoid which controls the selected
function. The solenoid is energized and hydraulic pressure is supplied to the selected component(s). When the solenoid
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Figure 1-23. M1089 Underlift System

is de-energized, hydraulic pressure is removed and the selected function stops.
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Figure 1-24. Brake System

The vehicle is equipped with an air brake system which complies with the Federal Motor Vehicle Safety Standard
(FMVSS) 121. The brake system is made up of a number of components including an air compressor, air dryer,
primary and secondary air tanks, and several valves which control the application and release of the brakes. The air
compressor (1_Figure 1-2#%) supplies approximately 120 psi (827 kPa) to the air dryer (2). The air dryer contains a
heating element and a desiccant cartridge to remove moisture from the air before it is delivered to the primary air tank
(3) and secondary air tank (4).
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Figure 1-24. Brake System (Cont)

The foot control valve is operated by the brake pedal (5) and receives pressurized air from both the primary and
secondary air tanks. The foot control valve is a dual activation design, with one set of ports supplying air to the front
brakes from the secondary air tank and another set of ports supplying air to the rear brakes from the primary air tank.
The plumbing between the primary and secondary air tanks is designed to allow controlled braking in the event of a
failure in either the primary (rear brakes) or secondary (front brakes) brake circuit. A booster valve (6) is incorporated
into the primary brake circuit to provide a more rapid braking response. Air from the booster valve is supplied to the
load sensing valve (7) which, in turn, controls air delivery to the relay valve (8). The load sensing valve is mounted
on a crossmember and connected, by a spring and cable, to the load averaging channel. This arrangement of the load
sensing valve and load averaging channel provides a mechanical anti-lock feature to the rear brakes by sending less
air to the rear brakes when the vehicle is not heavily loaded. The relay valve is used to provide the operator with
quicker brake response. An inversion valve (9) redirects air from the secondary brake circuit to the primary brake circuit
in case of loss of pressure in the primary brake circuit. This feature allows control of the spring brakes and prevents
early rear brake lock-up.
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Figure 1-25. Steering System

The vehicle is equipped with hydraulically-assisted power steering. The power steering pump (1 _Figure 1-25) is driven
by a shaft at the rear of the air compressor. The steering gear box (2) is a recirculating ball design. The steering wheel
(3) is linked to the steering gear box by a shaft and two universal joints. The power steering pump supplies constant
hydraulic pressure to the steering gear box. The steering pitman arm (4) is attached to the left steering knuckle (5)
by the drag link (6). The left and right steering knuckles are connected to each other by the tie-rod (7). Turning the
steering wheel to the right causes the steering pitman arm to move toward the front of the vehicle and the front wheels
to turn right. Turning the steering wheel to the left causes the steering pitman arm to move toward the rear of the
vehicle and the front wheels to turn left. The tie-rod allows for front wheel toe-in adjustment.
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Figure 1-26. 15K Self-Recovery Winch (SRW)

When specified, any vehicle except models M1084 and M1086 may be equipped with a 15K Self-Recovery Winch
(SRW) (1[Eigure 1-26) mounted on the right hand frame rail. The SRW is rated for 15,500 Ibs (68,944 N) pull when
the winch drum has one full layer of cable. One full layer of cable is the minimum amount of cable that may be left on
the drum when using the SRW. Pulling capacity is reduced with each layer of cable that is added to the winch drum.
Pulling capacity with seven full layers of cable on the winch drum is 9,090 Ibs (40,432 N). For recovery operations,
the SRW cable may be routed to the front on all vehicles so equipped. The SRW cable may be routed to the rear of
the vehicle on models M1083, M1085, M1090, M1093, and M1094. The SRW is equipped with a fail-safe brake which
is spring applied and hydraulically released. The fail-safe brake is automatically applied when hydraulic pressure falls
below 270 psi (1,862 kPa). The fail-safe brake will hold the load until hydraulic pressure is restored. The winch control
valve functions as a throttling valve when cable is being payed out. The winch control valve controls the flow of fluid
to the winch motor. When cable is being pulled in, the winch control valve acts as a free flow check valve. The winch
control valve is preset at the factory and is not to be adjusted under any circumstances.
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Figure 1-27. M1084/M1086 Material Handling Crane (MHC)

Vehicle models M1084 and M1086 are equipped with a Material Handling Crane (MHC) (1,[Eigure 1-27) mounted on
the frame at the rear of the vehicle. The M1084/M1086 MHC has a lifting capacity of 5,000 Ibs (2,270 kgs). The MHC
contains an overload shutdown system which monitors boom angle, boom extension, and load weight. If the overload
shutdown system senses an overload condition, certain crane functions become locked out. The vehicle is stabilized
during crane operation by jack cylinders (2). Proximity sensors are attached to the jack cylinders to prevent operation
of the crane unless the jack cylinders are extended to the ground. Outrigger pads (3) are provided and are attached
to the bottom of the jack cylinders by quick release pins. All crane functions are hydraulically controlled by levers at
the control station (4). All exposed hydraulic cylinder rods are hard chrome plated to resist corrosion and wear.

a. MHC Hydraulic System. The hydraulic reservoir (5) provides for 21 gal (79 L) of fluid. A fluid filter (6) is mounted
on the hydraulic reservoir. The filter removes contaminants from the oil and is easily replaced. Hydraulic pressure for
the MHC is supplied by a hydraulic pump (7) attched to the rear of the Power Take-Off (PTO) (8). The hydraulic
cylinders contain cartridge-type holding valves which lock the cylinder in case of sudden hydraulic pressure loss. A hand
operated back-up hydraulic pump (9) allows the operator to lower any load to the ground and stow the crane if the
hydraulic pump falils.
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Figure 1-28. MHC Control Station and Remote Control

b. MHC Control Station. All crane functions can be controlled by the operator from the control station (1,[Eigure 1-28).
A lever controlled valve (2) is provided for each control function. All control valves are spring-loaded and will return to
the center, or neutral, position when they are released. The control valves are proportionately variable. A small
movement from the neutral position results in a small change in the function which that valve controls. A larger
movement from the neutral position results in a faster change. The function of each control lever is identified on the
end of the control knob (3).

¢. MHC Remote Control. The MHC remote control (4) permits operation of the crane from either side of the vehicle.
This feature allows the operator to keep the load in sight at all times. A remote control switch (5) activates power to
the remote control connector (6). The remote control is attached to the crane by an electrical cable. When the remote
contro is active, solenoids on the control valves respond to input from the remote control. The levers on the remote
control are proportionately variable. A small change in lever position results in a small change in the function controlled
by that lever. A larger change in lever position results in a faster change in function. The levers on the remote control
are also spring-loaded and will return to the neutral position when released. The remote control can be used to operate
hoist up/down, boom up/down, telescope in/out, and swing clockwise/counterclockwise.
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Figure 1-29. M1089 Material Handling Crane (MHC), 30K Winches, and Underlift

Vehicle model M1089 is equipped with a Material Handling Crane (MHC) (1,[Eigure 1-29) mounted on the frame near
the middle of the vehicle; left and right 30K winches (2), located ahead of the MHC; and an underlift (3), attached to
the rear of the vehicle.
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a. Material Handling Crane (MHC). The M1089 MHC has a lifting capacity of 11,000 lbs (4,994 kgs). The MHC
contains an overload shutdown system which monitors boom angle, boom extension, and load weight. If the overload
shutdown system senses an overload condition, certain crane functions become locked out. The vehicle is stabilized
during crane operation by jack cylinders (4) attached to outrigger beams. Outrigger pads (5) are provided and are
attached to the bottom of the jack cylinders by quick release pins. All crane functions are hydraulically controlled by
levers at the control station (6). All exposed hydraulic cylinder rods are hard chrome plated to resist corrosion and wear.
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b. Hydraulic System. All of the hydraulics on the M1089 are driven by a common power source and supply system.
The M1089 is provided with a hydraulic tank (7) which has a capacity of 74 gal (280 L) of fluid. The hydraulic tank
contains an internal fluid filter. The filter removes contaminants from the oil and is easily replaced. Hydraulic pressure
for the MHC is supplied by a three stage hydraulic pump (8) attached to the rear of the Power Take-Off (PTO) (9). The
hydraulic cylinders contain cartridge-type holding valves which lock the cylinder in case of sudden hydraulic pressure
loss. A hand operated back-up hydraulic pump (10) allows the operator to lower any load to the ground and stow the
crane if the hydraulic pump fails.
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1-19. M1089 MATERIAL HANDLING CRANE (MHC), 30K WINCHES, AND UNDERLIFT
(CONT)
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Figure 1-30. M1089 30K Winches

c. M1089 30K Winches. The left and right 30K winches (1, are designed to be used for recovering
stranded vehicles from the rear of the M1089. The 30K winches are rated for a 30,000 Ibs (13,620 kgs) pull with only

I one full layer of cable on the winch drum. Pulling capacity is reduced with each layer of cable that is added to the
winch drum. Pulling capacity with a full drum of cable is 15,830 Ibs (7,187 kgs). One full layer of cable is the minimum
amount of cable that may be left on the drum when using the winch. The winch is equipped with a fail-safe brake which
is spring applied and hydraulically released. The fail-safe brake is automatically applied when hydraulic pressure falls
below 270 psi (1,862 kPa). The fail-safe brake will hold the load until hydraulic pressure is restored. The winch control
valve functions as a throttling valve when cable is being payed out. The winch control valve controls the flow of fluid
to the winch motor. When cable is being pulled in, the winch control valve acts as a free flow check valve. The winch
control valve is preset at the factory and is not to be adjusted under any circumstances. The 30K winches are equipped
with pay-in/reel out spoolers (2) to keep tension on the cable when cable is payed-in/reeled out. The 30K winches can
be controlled from either the M1089 control panel (3) or from the remote control (4).
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Figure 1-31. M1089 Underlift

d. M1089 Underlift. Vehicle model M1089 is equipped with a hydraulic underlift (1, Eigure 1-31) component. The
underlift is used for towing a disabled vehicle. Stifflegs (2) are used to keep the M1089 vehicle stable during recovery
operations. The stinger (3) can be extended to position the crossbar (4) beneath the vehicle being recovered. The
crossbar is equipped with adapters which make it suitable for towing a wide range of vehicles. Two underlift cylinders
(5) control the height of the crossbar to allow the operator to tow a disabled vehicle with the front wheels off the ground.
All underlift functions are hydraulically controlled from the wrecker control panel (6).
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Figure 1-32. Air Transportability Hydraulic System

The entire series of M1083 vehicles is equipped with a hydraulic system which allows the vehicle to be prepared for
internal air transport in a short time by a minimum number of personnel. Air from the secondary and primary air tanks
(1 and 2,[Figure 1-32) powers the air/hydraulic power unit (3). The air/hydraulic power unit supplies hydraulic power
to the rest of the system. The system is controlled by valves in the hydraulic manifold (4).
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Figure 1-32. Air Transportability Hydraulic System (Cont)
Two suspension cylinders (4), mounted on the frame, are used to compress the suspension so that the vehicle can be

loaded into an aircraft. Valves on the hydraulic manifold control pressure to the cab tilt cylinder (5); to raise and lower
the cab, and the spare tire retainer cylinder (6); to lower and raise the spare tire.
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Figure 1-33. Air System

The air system provides clean, dry air for use in the air brake system and the Central Tire Inflation System (CTIS). The
air system is pressurized by an engine driven air compressor (1[_Eigure 1-33) with a nominal output pressure of 125
psi (862 kPa). The system pressure is controlled by an unloading type pressure governor (2) which maintains the
output pressure between 105 psi (724 kPa) and 125 psi (862 kPa). Air is supplied to the air brake portion of the air
system from the primary and secondary air tanks. Air for the CTIS comes from the wet tank (3) and is supplied to the
axles by the CTIS manifold valve (4). Air pressure in the tires is controlled by the CTIS Electronic Control Unit (ECU)
(5). The CTIS ECU provides for four tire pressure settings.
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Figure 1-33. Air System (Cont)

Kneeling valves (6) on the front tires allow the front of the vehicle to be lowered for internal air transport. Quick release
valves (7) are provided for each axle to exhaust air from the CTIS when the operator selects a mode which requires
a lower pressure setting. Air pressure is also used to keep the cab level through the use of air springs (8), mounted
below the rear cab support, and a cab leveling valve (9). The air system has enough reserve capacity to keep the
vehicle operational in the event of a partial system failure.
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CHAPTER 2
VEHICLE MAINTENANCE (CONT)
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2-38. FRAME TROUBLESHOOTING . . . . . . e e e e e e e

Section V. MAINTENANCE PROCEDURES . . . . ... . e e
2-39. MAINTENANCE INTRODUCTION . . . .. e e e e e
2-40. GROUND HANDLING . .. e e e e e e e
2-41. GENERAL REMOVAL INSTRUCTIONS . . . . .. e e
2-42. GENERAL DISASSEMBLY INSTRUCTIONS . . . . . .. e e
2-43. GENERAL CLEANING INSTRUCTIONS . . . .. e e
2-44. GENERAL INSPECTION INSTRUCTIONS . . . . .. e
2-45. GENERAL REPAIR INSTRUCTIONS . . . ... e
2-46. GENERAL ASSEMBLY INSTRUCTIONS . . . ... . e e e
2-47. GENERAL INSTALLATION INSTRUCTIONS . . ... . e
2-48. PREPARATION FOR STORAGE OR SHIPMENT INTRODUCTION . .....................
2-49. PREPARATION FOR STORAGE OR SHIPMENT . ... . ... e
2-50. STORAGE MAINTENANCE PROCEDURES . .. ... . . . e

Section I. REPAIR PARTS, TOOLS, SPECIAL TOOLS, TEST, MEASUREMENT,
AND DIAGNOSTIC EQUIPMENT (TMDE), AND SUPPORT EQUIPMENT

2-1. COMMON TOOLS AND EQUIPMENT

For authorized common tools and equipment, refer to the Modified Table of Organization and Equipment (MTOE), CTA

50-970, or CTA 8-100 as applicable to your unit.

2-2. SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT

For a listing of special tools, TMDE, and support equipment, refer to the Maintenance Allocation Chart (MAC),[Appendix]

[B] of this manual and to the Repair Parts and Special Tools List (RPSTL), TM 9-2320-366-24P.

2-3. REPAIR PARTS

Mandatory replacement parts are listed ifAppendix G. Repair parts are listed and illustrated in the RPSTL, TM 9-2320-

366-24P, covering Unit Maintenance repair parts and special tools for vehicle.

Section Il. SERVICE UPON RECEIPT

2-4. UNPACKING AND DEPROCESSING

a. Unpacking. Upon receipt of a new vehicle, the receiving organization must see if it has been properly prepared
for service and is in good condition. Inspect all assemblies, subassemblies, and accessories to be sure they are in
proper working order (TM 9-2320-366-10-1). Secure, clean, and correctly adjust and/or lubricate as needed
[H). Check all tools and equipment to be sure every item is accounted for (TM 9-2320-366-10-HR) in good condition,

clean and properly mounted or stowed (TM 9-2320-366-10-1).
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b. Deprocessing. Read "Processing and Deprocessing Record of Shipping, Storage and Issue of Vehicles and
Spare Engines" tag, (DD Form 1397) and follow all precautions checked. This tag should be attached to the steering
wheel or hand throttle lever.

2-5. HAND RECEIPT MANUAL AND INVENTORY OF EQUIPMENT

When a new vehicle is first received by the using organization, it is necessary to inventory the vehicle equipment. For
detailed procedures, refer to Hand Receipt Manual, TM 9-2320-366-10-HR.
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2-6. SERVICE BEFORE OPERATION

a. General.
(1) Refer to TM 9-2320-366-10-1 for operating instructions for the vehicle.

(2) Upon receipt of a new, used, or reconditioned vehicle, the receiving organization must see if it has been properly
prepared for service and is in good condition (TM 9-2320-366-10-1). Inspect all assemblies, subassemblies, and
accessories to be sure they are in proper working order. Secure, clean, correctly adjust, and/or lubricate (TM 9-2320-
366-10-1 and[Appendix H) as needed. Check all tools and equipment to be sure every item is there (TM 9-2320-366-
10-HR), in good condition, clean and properly mounted or stowed (TM 9-2320-366-10-1).

(3) Follow general procedures for all services and inspections given in TM 9-2320-366-10-1.
b. Inspection and Servicing Equipment.
NOTE

If vehicle has been driven to the using organization, most or all of the following work should have been
done.

(1) When vehicle is received, inspect all items for damage that may have occurred during shipping and unloading
operations. Pay close attention to any loose or missing nuts, bolts, screws, access plates, drain plugs, draincocks, oil
plugs, assemblies, subassemblies, or components that may be easily lost or broken in transit. Check Basic Issue ltems
(BII) against checklist to make sure all items are accounted for and are in good condition (TM 9-2320-366-10-HR).
Carefully list all discrepancies.

WARNING

- Dry Cleaning Solvent P-D-680 is TOXIC and flammable. Wear protective goggles and gloves;
use only in well-ventilated area; avoid contact with skin, eyes, and clothes, and do not breathe
vapors. Keep away from open flame. Never smoke when using solvent; the flashpoint for Type
| Dry Cleaning Solvent is 100°F (38°C) and for Type Il is 130°F (50°C). Failure to comply may
result in serious injury or death to personnel.

- If personnel become dizzy while using Dry 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. Failure to comply
may result in injury to personnel.

(2) Clean all exterior surfaces coated with rust-preventive compound with Dry Cleaning Solvent (Item 65,[Appendix|
D).

(3) Perform the Semiannual Preventive Maintenance Checks and Services (PMCS),[Table 2-1]

(4) Lubricate all points shown in Appendix H flegardless of interval. Schedule services in accordance with DA Pam
738-750.

(5) Initial Service Intervals:
a. Initial 500 miles (805 km) of operation:
(1) Perform Front, Intermediate, and Rear Axle oil change.
(2) Perform Front Axle Wheel end Planetary Hub oil change.
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2-6. SERVICE BEFORE OPERATION (CONT)

b. Initial 1000 miles (1609 km) of operation:
Tighten self-locking nuts on leaf spring U-bolt to 390-510 Ib-ft (529-692 N-m), in 50 Ib-ft (68 N-m) increments, in a
crisscross pattern.

c. Initial 5000 miles (8045 km) of operation:
(1) Perform Engine oil and filter change.
(2) Perform Transmission oil and filter change.

(6) Activate battery if vehicle is delivered with dry-charged battery (TM 9-6140-200-14).

WARNING

Do not remove radiator cap when the engine is hot; steam and hot coolant can escape and burn
skin. Failure to comply may result in injury to personnel.

(7) Check radiator coolant. Check if solution is adequate for expected climatic conditions. Refer to TB 750-651 for
preparation of antifreeze solutions. Put tag near filler cap with type of antifreeze and degree of protection written on
tag.

c. Special Service Instructions.
(1) Vehicle Body and Sheet Metal Inspection (TM 9-2320-366-10-1).
(a) Inspect body and sheet metal for evidence of damage during shipment.
(b) Check doors, latches, and hinges on compartments for proper operation.
(c) Check mounting hardware and tighten as necessary.

(2) Vehicle Cab Inspection (TM 9-2320-366-10-1).
(a) Inspect cab for evidence of damage during shipment.
(b) Inspect windshield and window glass for cracks or other damage.

(c) Check door latches, hinges, and windows for proper operation.

(d) Check seats and seatbelts mounting hardware to ensure they are securely installed and tighten as
necessary.

(e) Check operator seat adjustments to ensure they are functioning properly.

() Unpin cab air springs, stow retaining pins, and inflate cab air spring (TM 9-2320-366-10-2, Preparation for
Internal Air Transport).

(3) Engine Inspection (TM 9-2320-366-10-1).
(a) Examine intake air cleaner element for dirty or restricted condition.
(b) Remove any seals, plugs, or tape used to seal air inlets and ports on the engine during shipping.

(c) Check crankcase oail level with dipstick.
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(d) Inspect engine and coolant hose connections for evidence of leakage.
(e) Check for obstructions of cooling air flow to radiator.
(4) Transmission Inspection (TM 9-2320-366-10-1).
(8) Check fluid level with dipstick.
(b) Check external tubes and hoses for evidence of leakage.
(5) Transfer Case Inspection (TM 9-2320-366-10-1).
(8) Check level of lubricant at fill plug.
(b) Inspect lubrication pump and external hoses for evidence of leakage.
(c) Operate driveline control and observe drive power to front axle.
(d) Inspect bolts on driveline U-joints.
(6) Electrical System Inspection (TM 9-2320-366-10-1).
(a) Inspect battery cable connections and clean and tighten as necessary.
(b) Check all lights for burned out lamps, loose connections, and dirty or broken lenses.
(c) Check that alternator is charging batteries properly.
(d) Check that all electrical equipment functions properly.
(7) Air System Inspection (TM 9-2320-366-10-1).
(a) Drain any water from air tanks.
(b) Inspect all accessible air hose and tubing connections for leakage.
(8) Steering System Inspection (TM 9-2320-366-10-1).
(a) Check steering hydraulic reservoir for proper fluid level.
(b) Examine steering linkage and steering gear for damage incurred during shipment.
(c) Examine steering hoses and connections for evidence of leakage.
(d) Check steering system for proper operation during road test.
(9) Chassis and Front, Intermediate, and Rear Axle Inspection (TM 9-2320-366-10-1).
(&) Check all lubricant levels.

(b) Check axle housing pressure vents to ensure freedom from foreign matter.
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2-6. SERVICE BEFORE OPERATION (CONT)

(10) Tire Inspection.
(a) Check tire pressure (TM 9-2320-366-20-1).

(b) Inspect tires for serious cuts, bubbles, cracks, bruises, dry-rot, foreign objects, or exposure of internal cords.
Remove any foreign objects lodged between treads (TM 9-2320-366-20-1).

(c) Check all wheel mounting nuts for proper torque (para 12-4).
(11) Fuel System Inspection (TM 9-2320-366-20-1).
(a) Check fuel level and replenish if necessary.
(b) Inspect fuel tubes, hoses, connections, and filters for evidence of leakage.

(12) Arctic Kit. If vehicle is equipped with an arctic kit, and is going to operate in non-arctic climates, remove arctic
alternator belts and replace with standard belts (para 7-4).

Section lll. PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS)

2-7. PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS) INTRODUCTION

This section contains Unit Maintenance Preventive Maintenance Checks and Services (PMCS) requirements for the
vehicle. The PMCS table contains checks and services necessary to ensure the vehicle is ready for operation. Using
the PMCS table, perform maintenance at the specified intervals. Perform PMCS in TM 9-2320-366-10-1 before doing
the Unit Maintenance PMCS.

2-8. GENERAL MAINTENANCE PROCEDURES

WARNING

» Dry Cleaning Solvent P-D-680 is TOXIC and flammable. Wear protective goggles and gloves;
use only in well-ventilated area; avoid contact with skin, eyes, and clothes, and do not
breathe vapors. Keep away from open flame. Never smoke when using solvent; the
flashpoint for Type | Dry Cleaning Solvent is 100°F (38°C) and for Type Il is 130°F (50°C).
Failure to comply may result in serious injury or death to personnel.

e If personnel become dizzy while using Dry 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. Failure to
comply may result in injury to personnel.

a. Cleanliness. Dirt, grease, oil, and debris only get in the way and may cover up a serious problem. Use Dry
Cleaning Solvent (Item 65, on metal surfaces and soapy water on rubber.

b. Bolts, Nuts, and Screws. Check bolts, nuts, and screws for obvious looseness, missing, bent, or broken
condition and replace as necessary. If they cannot be checked with a tool, look for chipped paint, bare metal, or rust
around bolt heads.
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c. Welds. Look for loose or chipped paint, rust, or gaps where parts are welded together. If a bad weld is found,
notify your supervisor.

d. Electric Wires and Connectors. Look for cracked or broken insulation, bare wires, and loose or broken
connectors. Tighten loose connectors and ensure wires are in good shape.

e. Fluid Lines and Fittings. Look for wear, damage, and leaks and make sure clamps and fittings are tight. Wet
spots show leaks, but a stain around a fitting or connector can mean a leak. If connector or fitting is loose, tighten it.
If something is broken or worn out, replace or repair using the applicable procedure.

f. Fluid Leakage. Itis necessary to know how fluid leakage affects the status of fuel, oil, coolant and the hydraulic
systems. The following are definitions of the type/classes of leakage necessary to know in order to determine the status
of the vehicle. Learn, then be familiar with them and REMEMBER - WHEN IN DOUBT, NOTIFY THE SUPERVISOR!

CAUTION

Equipment operation is allowable with minor leakage (Class | or Il). Consideration must be given to
the fluid capacity in the item/system being checked/inspected. When in doubt, notify the supervisor.
When operating with Class | or Il leaks, continue to check fluid levels as required in the PMCS.
Class lll leaks should be repaired using the applicable procedure.

(1) Class I. Seepage of fluid as indicated by wetness or discoloration not great enough to form drops.

(2) Class Il. Leakage of fluid great enough to form drops but not enough to cause drops to fall from item being
checked/inspected.

(3) Class lll. Leakage of fluid great enough to form drops that fall from the item being checked/inspected.
g. Air System Components. Look for worn, damaged, or leaking components. Make sure clamps and fittings are
tight. If a leak comes from a loose fitting or connector, tighten it. If something is broken or worn out, replace or repair

It.

h. Damage. Damage is defined as any condition that affects safety or would make the vehicle unserviceable for
mission requirements.

2-9. PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS) TABLE

a. Do the SEMIANNUAL PREVENTIVE MAINTENANCE once every six months.
b. Refer to the specified technical manuals for preventive maintenance for special purpose Kkits.

c. Always perform the PREVENTIVE MAINTENANCE in the same order until it gets to be a habit. Once practiced,
it will be easy to spot anything wrong in a hurry. Perform the checks and services listed in[Table 2-1l in the order listed.

d. If something does not work, troubleshoot with instructions in Section IV.
e. If anything looks wrong and is too hard to fix, notify the supervisor.

f.  When doing preventive maintenance, take along the tools and supplies needed to make all the checks, including
a clean cloth or two.
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2-9. PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS) TABLE (CONT)

g. The following is a breakdown of the PMCS table:

(1) Item number column. Checks and services are numbered in a logical order for moving around the vehicle.
The item number column is used as a source of reference for the TM Number Column on DA Form 2404, Equipment
Inspection and Maintenance Worksheet, for recording results of the PMCS.

(2) Items to be inspected. This column identifies the item to be inspected.
(3) Procedures column. This column contains all the information required to do the check/inspection. Art is

integrated into the column to aid the user in identifying items. Whenever replacement parts or repair is recommended,
reference is made to the applicable maintenance instructions.
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Table 2-1. Preventive Maintenance Checks and Services
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Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
ROAD TEST
Maintenance personnel will be with vehicle
operator during the road test.
NOTE
« Perform the following during road test.
 For road test, vehicle will be driven at least
five miles over different ground to give
enough time to detect any malfunctions.
1 Semiannual | Preservice . Notice if starter engages smoothly and turns a. Starter
Checks engine at normal cranking speed. inoperative or

. Listen for unusual engine noise at idle, at

operating speeds, and under acceleration. Be
alert for excessive vibration and the smell of
oil, fuel or exhaust.

. Check for transmission response to shifting

and for smoothness of operation in all speed
ranges. Be alert for unusual noises and
difficulty in shifting in any speed range.

. Test for accelerator response. Observe for

sticking pedal.

. With vehicle speed approximately 5 mph (8

kph) turn steering wheel to left, then right, to
detect steering backlash, shimmy or freeplay of
more than 1-1/2 in. (3.8 cm) in either direction.
Vehicle should respond instantly. With vehicle
moving on straight, level terrain, lightly hold
steering wheel to check for pull and wandering.

makes excessive
grinding sound.

b. Engine
knocks, rattles or
smokes
excessively.

c. Transmission

shifts improperly,
does not shift or
makes excessive
noises.

d. Pedal sticking
or binding.

e. Steering binds,
grabs, wanders
or freeplay is
more than 1-1/2
in. (3.8 cm) in
either direction.
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Item Interval

No.

Location
Iltem to be
Checked or
Serviced

Procedure

Not Fully
Mission
Capable If:

1 Semiannual

2-10

Preservice
Checks
(CONT)

NOTE

Do not turn tires when turning wheel to
check for steering wheel free play.

f. Place a strip of tape around steering wheel
at 12 O’clock position. Turn steering wheel
right until resistance is felt. Place a ruler
lightly against outer rim of steering wheel
with end of ruler at one edge of tape. Turn
steering wheel left until resistance is felt.
Measure distance designated edge of tape
has traveled. Maximum free play measured
at outside rim of steering wheel is 2-1/2 in.
(6.4 cm).

g. Apply brake pedal with steady force. Vehicle
should slow down and stop without pulling
to one side or jerking. Release brake pedal.
The brakes should release immediately and
without difficulty.

h. Observe vehicle response to road shocks,
side sway or continuous bouncing indicates
a malfunction.

CAUTION

Do not hold steering wheel at full left or
right position for longer than 10 seconds.
Oil overheating and pump damage can
result. Failure to comply may result in
damage to equipment.

i. With vehicle stopped, turn steering wheel to
extreme left, then to extreme right to check
for binding or jerking.

j. Check engine operation at all speeds. Ensure

that engine does not go over engine
governed speed - (55 mph or 2600 rpm).

f. Steering wheel
exceeds 2-1/2 in.
(6.4 cm) free

play.

g. Brakes
chatter, pull to
one side, will not
release, or do
not work.

h. Handling is
unstable.

i. Hard steering
is evident.

j. Engine
exceeds or fails
to reach
governed speed.




Table 2-1. Preventive Maintenance Checks and Services (Cont)

TM 9-2320-366-20-1

Item
No.

Interval

Location
Item to be
Checked or
Serviced

Procedure

Not Fully
Mission
Capable If:

Semiannual

WHEELS,
HUBS, AND
CTIS

WARNING

Completely deflate tires before removing
from axles only if there is obvious
damage to wheel components. Removing
damaged tires from axles without
deflating tires may cause wheel
components to separate. Failure to
comply may result in serious injury or
death to personnel.

Check wheels for obvious cracks around lug
holes. If cracks are found, repair wheel (para
12-2).

Replace any loose or damaged wheel studs
(para 12-3). Tighten lugnuts (para 12-4).

Check for oil leaks.

Check and fill wheel end hub [[Appendix H).
Check wheels for CTIS air leaks.

Remove manifold valve (para 12-5) and
inspect manifold filter for damage. Clean any
debris from manifold filter.

MANIFOLD
FILTER

MANIFOLD
VALVE

XBPMO021.dwa

a. Cracks are
found around lug
holes.

b. More than one
lugnut or wheel
stud is damaged
or missing.

c. Class Il leak
is evident.
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Location
Iltem Interval Item to be Procedure
No. Checked or

Serviced

Not Fully
Mission
Capable If:

3 Semiannual | SERVICE
BRAKES WARNING

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

* Wear appropriate eye protection when
working under vehicle due to the
possibility of falling debris. Failure to
comply may result in injury to personnel.

a. Shut down engine (TM 9-2320-366-10-1) and
drain primary air tank. Rear service brakes
should not apply. If rear service brakes apply,
inversion valve is inoperative. Replace
inversion valve (para 11-13). If rear brakes are
not applied, depress brake pedal. Depressing
brake pedal should apply front brakes and
control rear spring brakes through inversion
valve and modulation of relay valve.
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
3 Semiannual | SERVICE b. Inspect load sensing valve for signs of
BRAKES corrosion.
(CONT)
c. Check security of mounting hardware.
d. Check for air leaks around brake hose d. Air leaks are
fittings. found.
e. Inspect control cable for corrosion and e. Control cable
abrasions. is damaged or
missing.
f.  Check security of control cable upper and
lower attaching hardware and adjust (para
11-10).
g. Inspect brake air chambers for obvious g. Brake air
cracks and corrosion. chamber leaks.
==llr———| Ny

AR CHAMBER
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Item Interval
No.

Location
Item to be
Checked or
Serviced

Procedure

Not Fully
Mission
Capable If:

3 Semiannual

2-14

SERVICE
BRAKES
(CONT)

WARNING

Brake drums can become very hot
during vehicle operations. Place hand
near drum to check for excessive heat
but do not touch drum. Failure to comply
may result in injury to personnel.

CAUTION

Brake drum clearance must be checked
along centerline of brake shoe. Failure to
comply may result in damage to equipment.

NOTE

Over time a ridge will form on the outer
edge of the brake shoes. This is normal and
does not affect brake shoe serviceability.

Examine and compare each brake drum for
evidence of overheating. Excessive heating
of brake drums may indicate a dragging
brake shoe. Cool brake drums could mean
improper adjustment, defective or inoperative
brakes, or rust on braking surfaces.

BRAKE DRUM

4BPMO0S1.dwa

h. Brake drums
are excessively
hot, cool, or
rusted.
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
HOLD-DOWN
cLiP HUB REMOVED
FOR CLARITY BRAKE

RETURN
SPRING BRAKE

=

SHOE
= HOLD-DOWN
7 CLI]P N 4BPM006L.dwa
3 Semiannual | SERVICE i. Check brake lining to brake drum clearance i. Brake shoe
BRAKES along centerline of shoe at scallop to ensure adjustment is out
(CONT) automatic adjusters are functioning properly. of tolerance.

Clearance should be 0.020-0.040 in. (0.051-
0.102 cm) maximum.

WARNING

Do not allow grease or oil to contact
brake linings. Linings can absorb grease
and oil, causing early glazing and very
poor braking action. Failure to comply
may result in serious injury or death to

personnel.
j.  Examine brake shoes for excessive brake j. Brake linings
lining wear and cracking (para 11-2 and 11- are cracked or
3). excessively worn.
k. Inspect brake shoe return springs and hold- k. Springs or
down clips for cracks. clips are cracked

or broken.
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Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
3 Semiannual | SERVICE Inspect actuator plunger seals for cuts, tears, | |. Plunger seals,
BRAKES and leaks (para 11-4 and 11-5). adjusting pawl
(CONT) assembly,
adjusting plunger
or actuator are
damaged.
4 Semiannual | SHOCK Inspect shock absorbers for oil leaks and a. Shock
ABSORB- damage. absorber is bent
ERS AND or leak greater
SPRINGS than Class | is
evident.
RUBBER
RUBBER BUSHING
BUSHING
REAR SHOCK
ABSORBER
FRONT SHOCK
ABSORBER
- RUBBER
BUSHING
RUBBER
BUSHING
4BPM0071.dwa
Check shock absorber mounting hardware for
security.
Check rubber bushings for looseness which c. Rubber
may result in inner sleeve contacting eye ring | bushings are
of shock absorber. loose or inner
sleeve is
contacting eye
ring of shock
absorber.
2-16 Change 1




Table 2-1. Preventive Maintenance Checks and Services (Cont)

TM 9-2320-366-20-1

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
4 Semiannual | SHOCK d. Inspect spring leaves, spring clips, saddles, d. Cracks or
ABSORB- saddle caps, and U-bolts for cracks or breaks are found.
ERS AND breaks.
SPRINGS
(CONT)
e. Check torque rods for cracks or bends. Inspect | e. Any torque rod
rubber bushings for damage or dry rot. is cracked or
bent.
SPRING LEAVES
i /
RUBBER BUSHING
TORQUE ROD 4BPMO0SLowa
5 Semiannual | AXLES

WHEEL

END

ASSEMBLY

WARNING

Wear appropriate eye protection when
working under vehicle due to the
possibility of falling debris. Failure to
comply may result in injury to personnel.

Inspect axles for leaks around wheel end
assemblies, pinion seal, drive yoke, and drain

plug.

\
2%
N \(@5‘

—
X
PN\
DRAIN PLUG

PINION SEAL

DRIVE YOKE

4BPM00S1.dwa
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Item
No.

Location
Interval Item to be Procedure Not Fully
Checked or Mission
Serviced Capable If:

2-18

Semiannual | AXLE a. Inspect axle breather valves to ensure up
BREATHER and down movement.

VALVES
WARNING

» Dry Cleaning Solvent (P-D-680) is TOXIC and flammable. Wear protective goggles and gloves; use

only in well ventilated area; avoid contact with skin, eyes, and clothes, and do not breathe vapors.
Keep away from heat or flame. Never smoke when using solvent; the flashpoint for Type | Dry
Cleaning Solvent is 100°F (38°C) and for Type Il is 130°F (50°C). Failure to comply may result in
serious injury or death to personnel.

If personnel become dizzy while using cleaning solvent, immediately get fresh air and medical
help. If dry cleaning solvent contacts skin or clothes, flush with cold water. If dry cleaning
solvent contacts eyes, immediately flush eyes with water and get immediate medical attention.
Failure to comply may result in injury to personnel.

b. Remove axle breather valve from fitting. b. Axle breather
Wash breather in dry cleaning solvent (Item valve missing.
65,[Appendix O) and allow to air dry.

WARNING

Adhesives, solvents, and sealing compounds can burn easily, can give off harmful vapors, and
are harmful to skin and clothing. Keep away from open fire and use in well-ventilated area. If
adhesive, solvents, or sealing compounds get on skin or clothing, wash immediately with soap
and water. Failure to comply may result in injury to personnel.

c. Coat threads of axle breather valve with
antiseize compound (Item 13,[Appendix D)
and install axle breather valve in fitting.

AXLE BREATHER VALVE

4BPMO10L.dwa




Table 2-1. Preventive Maintenance Checks and Services (Cont)
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Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
7 Semiannual | DRIVE
SHAFTS

Wear appropriate eye protection when

working under vehicle due to the

possibility of falling debris. Failure to
comply may result in injury to personnel.

Inspect U-joints for play, broken and missing

lubrication fittings (Appendix H).

Perform propeller shaft hinging inspection

(para 9-3).

Inspect all drive shafts for damage or obvious

spline movement.

DRIVE SHAFT

XBPMO11B

Change 1

a. Lubrication
fittings, screws or
lock tabs are
broken or miss-
ing, or play is
evident.

b. Hinging
reading is greater
than .02 in. (.5
mm).

c. Damage or
obvious move-
ment evident.

2-18.1/(18.2 Blank)
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
7a

Semiannual | V-ROD
CONTROL WARNING

ARM
Wear appropriate eye protection when
working under vehicle due to the
possibility of falling debris. Failure to
comply may result in injury to personnel.

a. Inspect U-bolts for play, cracks, or breaks. a. Cracks or
breaks are found
or there is
excessive play.

b. Check V-rod control arms for cracks or b. Any V-rod
bends. control arm is
cracked or bent.

c. Check V-rod control arm mounting hardware c. Bolts or nuts
for secure installation. loose or missing.

/@ CONTROL ARM

QUICK RELEASE VALVE
AND U-BOLT BRACKET
REMOVED FOR CLARITY

4lopm012k
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

2-20 Change 1

TRANSMISSION
DRAIN PLUG

Wear appropriate eye protection when
working under vehicle due to the
possibility of falling debris. Failure to

comply may result in injury to personnel.

Check transmission for cracks, loose bolts,
leaks, and damage.

Check that transmission oil pan bolts and
drain plug are tight.

Inspect transmission output shaft seal for
damage or leaks.

TRANSMISSION
OUTPUT SHAFT
SEAL

TRANSMISSION S

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
8 Semiannual | TRANS-
MISSION

a. Cracks, loose
or missing bolts,
or Class Il leaks.

b. Oil pan bolts
or drain plug are
loose or missing.

c. Damage or
Class Il leaks
are evident.

Xiopm013b




Table 2-1. Preventive Maintenance Checks and Services (Cont)

TM 9-2320-366-20-1

Location
Item Interval Item to be Procedure Not Fully Mission
No. Checked or Capable If:
Serviced
8 Semiannual | TRANS- d. Inspect transmission oil cooler tubes/hoses for d. Class lll leak is
MISSION leaks. evident.
(Cont)
e. Inspect scavenge pump hose for leaks. e. Class Il leak is
evident.

SCAVENGE
PUMP HOSE

9 Semiannual | ENGINE
MOUNTS

10 Semiannual | ENGINE
CRANK-
CASE

WARNING

Ensure engine is cool before performing
maintenance. Failure to comply may
result in injury to personnel.

Check engine mounts for loose hardware or
cracks.

CAUTION

Initial valve clearance adjustment on new engines,
rebuilt engines, or remanufactured engines is
required at initial 6,000 miles of engine operation.
The adjustment is necessary due to the initial
wear of the valve train components and seating of
the valve train components. Notify DS
Maintenance if initial valve clearance adjustment
is required. Failure to comply may resultin
damage to equipment.

XBPM0131

Engine mounts
are loose or
damaged.

Change 2 2-21
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
10 Semiannual | ENGINE NOTE

CRANK-

CASE COLD TEMPERATURE OPERATION
For operation of equipment in continuous
temperatures below 0°F (-18°C), remove
lubricants prescribed in the key for
temperature above 0°F (-18°C). Relubricate
with lubricant specified in the key for
temperatures 0° to -50°F (-18° to -46°C).
Start engine (TM 9-2320-366-10-1) and run
for five minutes.
Check for oil leaks around top of engine oll
filter.
Shut down engine (TM 9-2320-366-10-1).
Check oil level on engine oil dipstick.
Add engine oil, if required, to bring oil level
to full mark on engine oil dipstick.

ENGINE OIL
ENGINE
DIPSTICK OIL FILTER
Xbpm015k
2-22 Change 1
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
10 Semiannual | ENGINE f.  Check oil pan bolts and oil pan drain plug for | f. Drain plug or
CRANK- tightness. oil pan bolts are
CASE loose or missing.
(Cont)
g. Check valve cover for evidence of oil leaks. g. Class lll leak
is evident.

OIL PAN
DRAIN BOLTS

PLUG
XBPM0151.dwa
11 Semiannual | ENGINE Check all engine compartment wiring for Insulation
WIRING frays, splits, missing insulation or poor missing. Frays,
connections. splits, poor
connections
evident.

2-23
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Table 2-1. Preventive Maintenance Checks and Services (Cont)
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2-24

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
12 Semiannual | AIR Observe air dryer purge valve operation and
SYSTEM ensure proper functioning.
Inspect purge valve seal for cracks and
leaks.
Check wiring to heater portion of air dryer. c. Loose
Ensure there are no loose connections or connection
frayed wires. cannot be

tightened or
frayed wires are
evident.

(s3]
@ AIR DRYER
[0X0]
@&
O C o
- O
(e
& @

PURGE VALVE

4BPMO161.dwa
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:

13 Semiannual | EXHAUST
SYSTEM WARNING

The exhaust pipe and muffler can
become very hot during vehicle
operation. Be careful not to touch these
parts with bare hands, or allow body to
come in contact with pipe and muffler.
Exhaust system parts can become hot
enough to cause serious burns. Failure
to comply may result in injury to
personnel.

a. Inspect exhaust manifold, exhaust pipes,
muffler, and tailpipe for corrosion, carbon
deposits, loose clamps, or leaking gaskets.

EXHAUST
MANIFOLD

EXHAUST
PIPE

MUFFLER

CLAMPS

XBPM0171.cwa
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:

14 Semiannual | STABIL- a. Check rear stabilizer bar for secure mounting.
IZER BAR
(EXCEPT
M1089)

b. Inspect stabilizer rubber bushings for cracks
and dry rot.

@@

RUBBER BUSHINGS

STABILIZER BAR

4BPM018l.dwa
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:

15 Semiannual | PINTLE a. Check for free rotation and operation of
TOWING pintle towing hook.
HOOK

b. Inspect pintle towing hook and mounting
plate for cracks or loose hardware.

c. Inspect pintle cotter pin for presence.

COTTER PIN

TOWING HOOK S / R

2-27
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

2-28

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
16 Semiannual | VEHICLE Inspect vehicle exterior for evidence of corrosion
EXTERIOR damage such as surface color change, surface
separation, seam separation, blistered paint, rust
through, in accordance with TB 43-0213.
17 Semiannual | AIR a. Remove air cleaner cover and examine air a. Cover gasket
CLEANER cleaner cover gasket for dry rot and/or missing| is not intact or
sections. capable of
making a good
seal.

XBPM0201.dwa
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Location

Item Interval Item to be Procedure Not Fully

No. Checked or Mission
Serviced Capable If:

17 Semiannual | AIR b. Inspect air shutter by loosening one hose b. Air shutter
CLEANER clamp, removing cover, and ensuring air binds or is stuck.
(CONT) shutter moves freely without binding or
resistance.

c. Inspect air shutter gasket for cracking and c. Gasket is
dry rot. broken or dry

rotted.

d. Check security of clamps on particle d. Particle
extraction hose between air cleaner and extraction
tailpipe. Tighten if loose (35-45 Ib-in. (4-5 pathway between
N-m)), replace if broken. Examine particle air cleaner and
extraction hose. Replace if excessively worn. | tailpipe is not

intact.
COVER

AR SHUTTER

SHUTTER  CLAMP
GASKET

PARTICLE
EXTRACTION

HOSE CLAMP XBPMO21L.dwa
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

2-30

BATTERY

performing maintenance in battery area or
when working on electrical system.
Failure to comply may result in severe
electrical shock to personnel or damage
to equipment.

Remove all jewelry such as rings, dog
tags, bracelets, etc. If jewelry contacts
battery terminal, a direct short may result
in instant heating of tools, damage to
equipment, and serious injury or death to
personnel. Failure to comply may result
in serious injury to personnel.

* Wear safety glasses or goggles when
checking batteries. Always check
electrolyte level with engine shut down.
Do not smoke or use exposed flame when
checking battery; explosive gases are
present and severe injury to personnel
can result. Failure to comply may result
in injury to personnel.

Inspect battery box for obvious signs of
corrosion and for loose mounting hardware.

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
18 Semiannual | BATTER-
ES AND
BATTERY
BOX * Remove or disconnect batteries prior to

4BPMO221.dwa




Table 2-1. Preventive Maintenance Checks and Services (Cont)

TM 9-2320-366-20-1

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
18 Semiannual | BATTER- Inspect external condition of batteries; check b. Batteries
IES AND for cracks and loose or corroded terminal cracked.
BATTERY posts.
BOX
(CONT) Check and record specific gravity of each
cell in all batteries.

Inspect battery cables for corrosion, frays,
splits, chafing and secure attachment.

TERMINAL POST

BATTERY
CABLE

4BPM0231.dwa

d. Battery cables
are worn, frayed

or corroded.
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

2-32

COTTER PIN

b. Inspect hydraulic cylinder for leaks around
cylinder rod and fittings. Check cotter pins for
presence.

HYDRAULIC HOSES

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
19 Semiannual | BOGIE Inspect axle bogie for damage. Damage to or
AXLE excessive
movement in
axle bogie.
REAR AXLE
BOGIE A 6 ~5 3
@ i ° ON\ @
D ) V!‘ =
HOUSING _— & NI )
—
N —
~ \- =
@ ” COVER
“ 4BPM0241.dwa
20 Semiannual | SPARE TIRE a. Inspect hydraulic hoses for cracks and a. Class Il leak
RETAINER abrasions. is evident.

b. Class Il leak
is evident.

W) \HYDRAULIC CYLINDER

~ XBPM0251.dwa
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
21 Semiannual | CAB HYD- a. Inspect cab hydraulic cylinder for leakage a. Class Il leak
RAULIC around cylinder rod. is evident.
CYLINDER
b. Check security of attaching hardware at b. Cab hydraulic
cylinder rod end and cotter pin for presence. cylinder is
unsecured.

COTTER PIN

CAB HYDRAULIC CYLINDER

4BPM0O261.dwa

22 Semiannual | CAB HYD- Check security of attaching hardware for hydraulic | a. If cab will not
RAULIC cab latch. securely latch.
LATCH
b. missing or

loose hardware.

HYDRAULIC

)

et |
NN

HYDRAULIC
HOSE

4BPM0271.dwa
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

2-34

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
23 Semiannual | AIR/HYD- Check air/hydraulic power unit reservoir and refill
RAULIC in accordance with[Appendix HI
POWER
UNIT
=~ AIR/HYDRAULIC POWER
UNIT RESERVOIR
xBPM028l.cwa
24 Semiannual | SUSPEN- Check suspension cylinder for oil leaks and Class lll leak is
SION damage. evident.
CYLINDER
SUSPENSION
CYLINDER T
= T S 1Y —
\\ " —
B —
=2
N—
(£ W — ‘
)
||)F
o o™
B0 S
e

XBPM0O291.dwa




Table 2-1. Preventive Maintenance Checks and Services (Cont)
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Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
25 Semiannual | STEERING a. Inspect steering column universal joint a. Universal joint
SYSTEM attachment hardware for security. is loose, broken,
cracked, or hard-
ware is missing.
NOTE
Wheels must be centered before performing
step b.

b. Inspect staking of pitman arm attachment nut. | b. Pitman arm

nut is loose.

c. Inspect power steering hoses for leaks, c. Class Il leak
cracks, and chafing. is evident.

Chafing is severe
or hoses
cracked.

d. Check steering gear mounting bolts for d. Bolts loose or
tightness. missing.

e. Check steering column U-joint, steering e. Bolts are
knuckles, tie rod, drag link, pitman arm, and loose. Breaks or
steering gear for tightness, breaks, cracks, cracks are
rust, and serviceability. evident.

STEERING STEERING KNUCKLE

COLUMN

U-JOINT

i I il
STEERING = ?W
GEAR =
IO
PITMAN ARM i

DRAG LINK

PITMAN ARM
ATTACHMENT NUT

TIE ROD

@STAKING MARK

XBPM030L.dwa
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
26 Semiannual | PULLEY Inspect pulley damper for dents. Pulley damper is
DAMPER damaged.
PULLEY DAMPER
ALTERNATOR
PULLEY
RADIATOR, DRIVE BELTS
FAN, FAN SHROUDS,
HOSES, AND BELTS
REMOVED FOR CLARITY
PULI—Y XBPMO31l.dwa
27 Semiannual | ALTER- Inspect alternator pulley for dents, nicks, and cuts | Pulley is
NATOR in flanges. damaged to the
PULLEY point that it
affects belt wear.
28 Semiannual | ALTER- a. Check for loose or cracked mounting hardware| a. Alternator
NATOR on alternator bracket and alternator pulley. bracket or idler
BRACK- pulley is cracked
ETS or loose.
b. Check idler pulley for dents, nicks, and cuts b. Pulley is
in flanges. damaged to the
point that it
affects belt wear.
29 Semiannual | ALTER- Check alternator drive belts for cracks, frays, and | Any drive belt
NATOR shiny spots. has more than
DRIVE one crack 1/8 in.
BELTS (0.3 cm) in depth
or 50 percent of
belt thickness,
any fray more
than 2 in. (5.1
cm) long, or has
excessive play.

2-36
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Location

Item Interval Item to be Procedure Not Fully

No. Checked or Mission
Serviced Capable If:

30 Semiannual | THROTTLE Check TPS for secure mounting. TPS is not firmly
POSITION mounted or
SENSOR securely attached
(TPS) to throttle lever.
THROTTLE

ENGINE SPEED POSITION SENSOR

GOVERNOR

CHARGE AIR COOLER
TUBES REMOVED

FOR CLARITY
XBPMO32l.cwa
31 Semiannual | ENGINE a. Inspect engine speed governor for loose a. Mounting
mounting hardware. hardware is
loose or missing.
b. Check for fuel leaks around fittings and for b. Fuel leaks are
abrasion of fuel hoses. evident.

2-37
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

2-38

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
31 Semiannual | ENGINE c. Check for oil leaks around fittings and for c. Class lll leak
(Cont) crimps in oil tubes. is evident.
d. Check for secure attachment of throttle d. Control cable
control cable. is not securely
attached.
CHARGE AIR COOLER
CHARGE AIR
COOLER TUBES
CLAMPS
CHARGE AIR
COOLER TUBE
XBPM033l.dwa
32 Semiannual | TURBO- Check turbocharger oil tubes for leaks or crimping | Class Il leak is
CHARGER which would restrict oil flow. evident.
33 Semiannual | CHARGE a. Inspect charge air cooler tube assembly for a. Charge air
AIR obvious signs of corrosion or cracking. cooler tubing is
COOLER cracked.
TUBES




Table 2-1. Preventive Maintenance Checks and Services (Cont)

TM 9-2320-366-20-1

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
33 Semiannual | CHARGE Check all hose clamps between turbocharger
AIR and intake manifold and verify that they are
COOLER tight (90-100 Ib-in. (10-11 N-m)).
TUBES
(Cont)
Check turbocharger rubber charge air hoses c. Rubber
for cracking and chafing. hose(s) is
damaged.
™ '
\\ ‘ ”,,,,,,' MOUNTING
'\\ o i

%é/ BRACKET
O

MOUNTING

HARDWARE

XBPM0341.dwa

CHARGE AIR
COOLER \
34 Semiannual | CHARGE a. Inspect charge air cooler for bent or clogged
AIR cooling fins.
COOLER

b. Check charge air cooler mounting for security
and tighten any loose hardware.

c. Inspect mounting brackets for cracks and
damage.

a. Charge air
cooler is
damaged.
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
35 Semiannual | EXHAUST a. Check exhaust manifold for damage, loose a. Exhaust
AND mounting bolts and for exhaust leaks. manifold is
INTAKE damaged,
MANI- exhaust leaks, or
FOLDS mounting
hardware is
loose.
b. Check intake manifold for loose mounting b. Intake
bolts and damage. manifold is
damaged.
Mounting
hardware is
loose.

INTAKE

: MANIF% o
N |
EXHAUST %
MANIFOLD XBPMO035L.dwa

36 Semiannual | ENGINE Inspect crankcase breather for oil leaks around Class lll leak or
CRANK- breather base. Check security of mounting loose or missing
CASE hardware. hardware are
BREATH- evident.
ER

CRANKCASE
BREATHER

‘I‘\rfﬂ)} ! .

Ny |

XBPMO361.dwa
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
37 Semiannual | ENGINE Check all engine wiring for signs of fraying, Wiring is burned,
WIRING chafing, cracking, and burnt insulation. cracked, frayed,
or broken.
a. Inspect air compressor and air compressor a. Class Il leak
governor for leaks and loose hardware. is evident or
hardware is
missing or loose.
b. Inspect air compressor oil tube for leaks and b. Class lll leak,
kinks/bends which would cause a restriction. kinks or bends
are evident.
38 Semiannual | AIR COM- c. Check air compressor coolant tubes for leaks | c. Class Ill leak,
PRESSOR and kinks/bends. kinks or bends
AND are evident.
GOVER-
NOR
AIR COMPRESSOR AIR COMPRESSOR
COOLANT TUBES GOVERNOR

Rty
ity
R

g\ I
&l o

(AT

AIR COMPRESSOR
GOVERNOR SIGNAL
AIR HOSE

XBPM0371.dwa
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2-42

RADIATOR
OVERFLOW
TANK

a.

b.

If vehicle has been operating, use
extreme care to avoid being burned
when removing radiator cap. Use heavy
rags or gloves to protect hands. Turn
radiator cap only one-quarter turn to the
left and allow pressure to be relieved
before fully removing cap. Failure to

comply may result in injury to personnel.

Check coolant condition. Test coolant to see
if draining is necessary (TB 750-651).

Replace coolant if required[(Appendix H).

LOWER

UPPER SIGHT GLASS
SIGHT GLASS

XBRM038L.dwa

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
39 Semiannual | COOLING
SYSTEM
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
40 Semiannual | THERMO- a. Check thermostat housing for loose mounting | a. Class Il leak
STAT bolts and leaks around base. Tighten loose is evident.
HOUSING mounting bolts.

b. Inspect upper coolant tube for cracks and c. Class lll leak
splits. Refer to para 6-9 if clamps are found is evident.
to be loose.

c. Check for leaks around water temperature
transducer and coolant temperature switch.

COOLANT TUBE
COOLANT IS CLAMPS
TEMPERATURE &=y
S >
SWITCH __ /7~ 47
/‘:}’ Y CLAMPS
THERMOSTAT
HOUSING
WATER
. TEMPERATURE
/i' TRANSDUCER
&
XBPM03SL.dwa
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

2-44

clamps are found to be loose.

b. Inspect water pump for leaks around impeller
shaft.

c. Inspect water pump pulley and idler pulley for
damage.

WATER PUMP

SHAFT

PULLEY

HOSES, FAN, AND
FAN SHROUD
REMOVED FOR
CLARITY

MOUNTING
HARDWARE

XBPM0401.dwa

d. Check drive belt for cracks, frays, and shiny
spots.

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
41 Semiannual | WATER a. Check security of water pump attachment a. Bolts are
PUMP bolts and hose clamps. Refer to para 6-12 if stripped.

b. Class Il leak
is evident.

c. Water pump
pulley or idler
pulley is
damaged to the
point that it
affects belt wear.

d. Drive belt has
more than one
crack 1/8 in. (0.3
cm) in depth or
50 percent of belt
thickness, any
fray more than 2
in. (5.1 cm) long,
or has excessive
play.
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Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
42 Semiannual | FAN BLADE Inspect fan for chipping, cracking, and missing | a. Fan blades
AND fan blades. chipped, cracked,
CLUTCH or missing.
Inspect fan clutch for loose bolts (para 6-14). b. Loose or
missing bolts.
Check fan clutch air hose and fitting for leaks.
FAN
FAN SHROUD FAN CLUTCH
‘ AIR HOSE
@ ‘ FAN CLUTCH
// SN
XBPM041l.cwa
43 Semiannual | RADIATOR Check radiator for leaks and bent or clogged a. Class Il leak

cooling fins.

Check fan shroud for cracks and missing

pieces.

is evident.
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
44 Semiannual | FUEL/ a. Inspect fuel/water separator assembly for a. Any leak is
WATER dents and cracks that could cause leaks. evident.
SEPARA-
TOR b. Replace filter element every 6,000 miles
(9,656 km) or every six months, whichever
occurs first (para 4-13).

FUEL/WATER
SEPARATOR

Q
FILTER

ELEMENT

XBPM042L.dwa
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TM 9-2320-366-20-1

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
45 Semiannual | FRONT Check front wheel alignment (para 13-5). Front wheels
WHEEL cannot be
ALIGN- aligned.
MENT

NOTE

Do not turn tires when turning wheel to
check for steering wheel free play.

Place a strip of tape around steering wheel at 12
O’clock position. Turn steering wheel right until
resistance is felt. Place a ruler lightly against
outer rim of steering wheel with end of ruler at
one edge of tape. Turn steering wheel left until
resistance is felt. Measure distance designated
edge of tape has traveled. Maximum free play
measured at outside rim of steering wheel is 2-
1/2 in. (6.4 cm).

“ s“\ A
g,
§\\\\‘,}\l H///////é/ A

RULER 3

STEERING
WHEEL

o\

Steering wheel
exceeds 2-1/2 in.
(6.4 cm) free

play.

PN
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

2-48

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
46 Semiannual | TRANS- Check to see if any diagnostic codes are logged
MISSION in WTEC Il TEPSS (para 8-4) or WTEC Ill TPSS

(para 8-5).

a. Perform Transmission System Troubleshooting
(para 2-17) for any diagnostic code(s) logged
in WTEC Il TEPSS or WTEC Ill TPSS.

b. Clear diagnostic code(s) from WTEC Il
TEPSS (para 8-4) or WTEC IIl TPSS (para 8-
5).

WTEC Il TPSS

WTEC Il TEPSS

<y

STEERING WHEEL REMOVED FOR CLARITY

4BPM0441.cwa
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
47 Semiannual | HYDRAU- a. Inspect hydraulic tank for leaks, cracks, or a. Class Il leak
LIC TANK dents. is evident.
(M1089)
'\
= @3 :i
0o e =
N r J;]ﬂ 7 | =
2\ 2 G = @
HYDRAULIC MANIFOLD

TANK

4BPM0451.dwa

b. Class Il leak
is evident.

b. Check valve and manifold beneath tank for
leaks and cracks.

c. Check operation of valve.
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

LIC RESER- dents.
VOIR (If
Equipped)

HYDRAULIC
RESERVOIR

2-50

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
48 Semiannual | HYDRAU- Inspect hydraulic reservoir for leaks, cracks, or Class lll is
evident.

4BPM0461.dwa
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
49 Semiannual | M1084/ a. Check crane for cracks and security of a. Crane is
M1086/ mounting hardware. damaged or not
M1089 MHC securely
mounted.
b. Check security of electrical connectors on
overload shutdown box.
ELECTRICAL
CONNECTORS

OVERLOAD
SHUTDOWN BOX

4BPM0471.dwa

c. Inspect electrical cables for cracking, fraying,
and chafing.

REMOTE CONTROL
CABLE N j

4BPM0481.dwa
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
50 Semiannual | M1084/
M1086/ WARNING
M1089 MHC
CABLE Cable can become frayed or contain
broken wires. Wear heavy leather gloves
when handling cable. Frayed or broken
wires can injure hands. Failure to
comply may result in injury to personnel.
a. Spool out hoist cable completely (TM 9-2320- | a. Hoist cable is
366-20-1); and inspect for kinks, sharp bends, | damaged or
abrasions, and broken wires. excessively worn.
b. Check that there are no more than six b. More than six
randomly distributed broken wires in any six- broken wires in a
inch section of cable or three broken wires in | six-inch section
one bundle (breaks 3,4,5) in a six-inch or three broken
section. wires in one
bundle in a six-
inch section is
evident.
— ®
o |-9 ¢ — ®—
e B B A
g P Xf — A —
— === | =
1 o 3 4 5 5

XBPM0491.dwa

c. Kinking, crushing, or any other damage
resulting in distortion of the cable structure.
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Table 2-1. Preventive

Maintenance Checks and Services (Cont)

TM 9-2320-366-20-1

Item
No.

Interval

Location
Item to be
Checked or
Serviced

Procedure

Not Fully
Mission
Capable If:

51

Semiannual

30K WINCH
CABLES
(M1089)

o

WARNING

Cable can become frayed or contain
broken wires. Wear heavy leather gloves
when handling cable. Frayed or broken
wires can injure hands. Failure to
comply may result in injury to personnel.

Spool out main winch cables completely
(TM 9-2320-366-20-1); and inspect for kinks,
sharp bends, abrasions, and broken wires.

Check that there are no more than six
randomly distributed broken wires in any six-
inch section of cable or three broken wires in
one bundle (breaks 3, 4, 5) in a six-inch
section. result

:

~—_ . A
— == A= — @ S —
|- Xf _ A= —
Sl — ) = | =
6
1 2 3 4 5 XBPMOS0L.dwa
c. Kinking, crushing, or any other damage

resulting in distortion of the cable structure.

a. Winch cable is

damaged or

excessively worn.

b. More than six
broken wires in a
six-inch section
or three broken

wires in one

bundle in a six-

inch section is
evident.

2-53



TM 9-2320-366-20-1

Table 2-1. Preventive

Maintenance Checks and Services (Cont)

2-54

resulting in distortion of the cable structure.

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
52 Semiannual | 15K SRW
CABLE WARNING
Cable can become frayed or contain
broken wires. Wear heavy leather gloves
when handling cable. Frayed or broken
wires can injure hands. Failure to
comply may result in injury to personnel.
a. Spool out 15K SRW cable completely
(TM 9-2320-366-20-2); and inspect for kinks,
sharp bends, abrasions, and broken wires.
b. Check that there are no more than six b. More than six
randomly distributed broken wires in any six- broken wires in a
inch section of cable or three broken wires in | six-inch section
one bundle (breaks 3, 4, 5) in a six-inch or three broken
section. result wires in one
bundle in a six-
inch section is
evident.
— ®
~— o |- % ¢ — O
— =1 A= — @ —
g P Xf — A —
— === | =
6
1 2 3 4 5 XBPMO51L.dwa
c. Kinking, crushing, or any other damage




Table 2-1. Preventive Maintenance Checks and Services (Cont)

TM 9-2320-366-20-1

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
53 Semiannual | 15K SRW Check security of 15K SRW mounting hardware. Mounting
hardware broken
or missing.
SELF-RECOVERY WINCH
4BPM0521.dwa
54 Semiannual | CARGO a. Check cargo body for corrosion and damage.
BODY
b. Inspect ladder for damage and cracks.

LADDER

4BPM0OS31.dwa
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

2-56

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
55 Semiannual | TRAILER a. Check trailer air supply hoses for cracks and a. Trailer air
AIR HOSES leaks. supply hoses
(M1088) damaged.
b. Inspect gaskets in gladhands for cracking b. Gladhands are
and dry rot. damaged.
CABLE
4BPM0S41.dwa
56 Semiannual | TRAILER a. Check trailer electrical power cables for a. Tractor
ELECTRIC- cracking, chafing, and bare wires. electrical power
AL POWER supply cables are
damaged.
b. Check electrical connectors for secure
attachment to cables.




Table 2-1. Preventive Maintenance Checks and Services (Cont)

TM 9-2320-366-20-1

Location

Item Interval Item to be Procedure Not Fully

No. Checked or Mission
Serviced Capable If:

57 Semiannual | FIFTH Check fifth wheel for gouges and loose or missing | Fifth wheel
WHEEL mounting hardware. mounting
(M1088) hardware is
loose or missing.

WORK
PLATFORM

4BPMO551.dwa

58 Semiannual | WORK Inspect work platform for corrosion, damage, and
PLATFORM cracks. Check security of platform mounting
(M1088) hardware.
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
59 Semiannual | WORK Inspect work platform for corrosion, damage, and
PLATFORM cracks. Check security of platform mounting
(M1089) hardware.
WORK
PLATFORM
g 0.040 in. (0:102cm)
A—
THRUST
BEARING
CROSSBAR
4BPM0S61L.dwa
60 Semiannual | CROSSBAR a. Inspect crossbar thrust bearing for cracks a. Cracks or
(M1089) and grooves. grooves are
evident.
b. Inspect crossbar thrust bearing clearance b. More than
between crossbar and thrust bearing 0.040 in. (0.101
maximum clearance 0.040 in. (0.101 cm). cm) clearance is
evident.
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Section IV. TROUBLESHOOTING

2-10. INTRODUCTION TO LOGIC TREE TROUBLESHOOTING

This section contains step-by-step procedures for identifying, locating, isolating, and repairing equipment malfunctions.

This manual cannot list all malfunctions that may occur, nor all tests or inspections and corrective actions. If a
malfunction is not listed or is not corrected by listed corrective actions, notify your supervisor.

2-11. TROUBLESHOOTING INSTRUCTIONS

a. Page Layout. Troubleshooting procedures are divided into logic tree pages and test pages.

(1) A logic tree page is always a left-hand page, facing the test page on the right. The logic tree page provides
the sequence of steps required to isolate a fault to a failed component. All critical information for decision
making is on the left-hand page. Each logic tree page contains the following information:

(@)

(b)

(©)

(d)

()

(f)

INITIAL SETUP - This box is located only on the first logic tree page of a fault. INITIAL SETUP lists
tools, materials, references, personnel, and equipment needed to troubleshoot the fault.

KNOWN INFO - This box is located in the top left-hand column. KNOWN INFO lists conditions and
information that will eliminate specific components as the cause of the fault.

POSSIBLE PROBLEMS - This box is located directly below KNOWN INFO. All of the system
components that could cause a fault are listed in the POSSIBLE PROBLEMS box. The first component
listed in the POSSIBLE PROBLEMS box is the one that will be tested at that step in the logic
sequence. When one of the components is tested and found to be operational, it is entered at the
bottom of the KNOWN INFO box as OK.

QUESTION - Each question, located in the middle column, refers to the first possible problem listed
in POSSIBLE PROBLEMS. If the answer to the question is YES, proceed to the next step. If the
answer is NO, follow the NO arrow to obtain directions for correcting the problem. If the step contains
a WARNING or CAUTION message, a small shadow box is printed above the question. Text for
WARNINGSs or CAUTIONS is on the following right-hand page.

TEST OPTIONS - This box is located in the top right-hand column. TEST OPTIONS lists tests available
for testing parts suspected of failing. When the TEST OPTION is a VOLTAGE TEST, the voltage
values listed are nominal values for a 12/24 VDC system. Some variation from these values should
be expected. When the TEST OPTION is a CONTINUITY TEST, the expected reading is one of low
resistance. If high resistance is noted, further testing should be performed to determine the cause.

REASON FOR QUESTION - This box is located directly below TEST OPTIONS. It explains the purpose
for the question in the middle column.

(2) A test page is always a right-hand page, facing the logic tree page on the left. The test provides detailed
instructions for testing the first component listed in the POSSIBLE PROBLEMS box. This test will also
provide an answer for the question in the middle column. Note the arrow connecting the test on the right-
hand page to the REASON FOR QUESTION. When possible, illustrations are included to provide visual
details. Notes contain additional information for testing.

Change 1 2-59



TM 9-2320-366-20-1

2-11. TROUBLESHOOTING INSTRUCTIONS (CONT)

b. How to Begin Troubleshooting.

(1) Determine the symptom or condition that indicates a problem or failure. Troubleshooting is divided into
symptoms peculiar to a vehicle system or component, for example: pneumatic system or engine. Refer to
[Table 2-2] Vehicle Troubleshooting.

(2) Go to the referenced page to begin troubleshooting. Open the manual flat so both the left-hand and right-
hand pages are displayed before you. The information on both pages is important to resolve the problem
or failure. However, the experienced technician can follow the left-hand page instructions and refer to the
right-hand page when necessary.

(3) Follow the Diagnostic Procedure. Answer question No. 1 on the left-hand page and follow the YES or NO
path to either the remedy or the next question. If necessary, look on the right-hand page for test instructions
and illustrations.

(4) Observe warnings, cautions, and notes. The formatting and symbols used in this manual for warnings,
cautions, and notes are as follows:

WARNING

This is the symbol for a warning statement. If you see the word WARNING above a
guestion on the left-hand page, look on the right-hand page for the text of the message.
WARNINGSs describe a situation which could cause serious injury or death to personnel.

CAUTION

This is the symbol for a caution statement. If you see the word CAUTION above a question on
the left-hand page, look on the right-hand page for the text of the message. CAUTIONSs describe
a situation which could cause damage to equipment.

NOTE

This is a symbol for a note. Notes are located directly above the test to which they refer. NOTEs
provide additional information for performing a test.

c. Confidence Tests. Before performing any STE/ICE-R test, a confidence test must be run to ensure proper
operation of the STE/ICE-R. In addition, a confidence test must be performed after each use to ensure the
STE/ICE-R is performing properly. Refer to TM 9-4910-571-12&P.

d. Verifying Repair. When troubleshooting, there is an additional step that must be performed after taking any
corrective action. This step will show that the malfunction has been corrected, or that additional troubleshooting
is required, example follows:

On malfunction rl. Wanders, pulls to one side, or shimmies; the question is asked "Are front shock absorbers secure
and free from damage?". If the question was answered NO, the damaged shock absorber(s) was replaced. After
replacing the damaged shock absorber(s), the vehicle must be checked to determine if the original malfunction is still
present. If corrected, troubleshooting is completed. If malfunction is still present, continue troubleshooting.
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Table 2-2. Vehicle Troubleshooting

Malfunction

a. ENGINE SYSTEM TROUBLESHOOTING

[adl. Engine Does NOt Crank . .. ... ...t e e
Engine Cranks But Does Not Start ... ............ ..
[a3l Low ENgine Oil PreSSUIE . . . ..ottt t it e e e
Engine Stalls at LOW RPM . . .. ..ot
[a5] Engine Overspeeds on Start . .......... ... i
[a6l Too Much Engine VIibration . . ... ... ..ttt
Coolant in Engine Lubrication Oil . . . ... .. . . . . . i
[a8l Excessive Engine Oil Consumption ... ....... ... . . i
[ag. ENgine OVEINEALS . . . . . oo oottt e e e e e e e
[a1d. Excessive Black or Gray Exhaust SMoKe . . ... ...,
[a1d. White EXhaust SMOKE . . . ...ttt
[al2. LOW ENgine POWEr . . . ..

b. FUEL SYSTEM TROUBLESHOOTING

(b1l Engine Cranks But Does Not Start or Engine Stalls After Starting . ............

Ether Starting Aid Does NOt Operate . .. ... .........ouuieinueeenneennn.

Fuel Consumption Too High . .. ... ...

Accelerator Pedal StickS . ... ... .
c. EXHAUST SYSTEM TROUBLESHOOTING

[cal. Exhaust System Unusually Noisy or Vibrates Excessively During Engine Operation

[c2. Exhaust FUMeS iN Cab . .. ... ... .
d. COOLING SYSTEM TROUBLESHOOTING

[d1l ENgine OVErNEatS . . . . . . oot

Oil in CooliNg SYStEM . . . . e

LoSS Of COOIaNt . .. ..o

e. ELECTRICAL SYSTEM TROUBLESHOOTING

[edl. Circuit Breaker Does Not Operate .. ...t e e
Engine D0oes NOt Crank . ... ... v vttt ettt et e et e
12 VDC and 24 VDC Circuits Do Not Operate . ...............cciiiirn...
24 VDC Circuits DO NOt OPeIate . . .o oot e ettt et e e
eb. Deleted . ...
[ed. Engine Cranks But Does Not Start . ............ ...
[eT. FUEL Gage Does Not Operate or Is Inaccurate ............... . ...,
[e8. WATER TEMP Gage Does Not Operate or Is Inaccurate . ..................
[e9. REAR BRAKE AIR Pressure Gage Does Not Operate or Is Inaccurate .........
[e1d. FRONT BRAKE AIR Pressure Gage Does Not Operate or Is Inaccurate ........
[e1d. Engine Oil Pressure Gage Does Not Operate or Is Inaccurate . .. .............
eld. Speedometer Does Not Operate or Is Inaccurate .. .......................

TM 9-2320-366-20-1

Troubleshooting
Procedure

(Page)

........... [2-98]
.......... 12-100]
.......... 2-104
.......... [2-108]

.......... 2-110
.......... 2-116
.......... 2-120
.......... 2-122

.......... 2-128
.......... 2-132

.......... 2-138
.......... 2-150
.......... 2-152
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2-11. TROUBLESHOOTING INSTRUCTIONS (CONT)

Table 2-2. Vehicle Troubleshooting (Cont)

Troubleshooting

Procedure
Malfunction (Page)
e. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT)
[e13.  VOLTS Gage Does Not Operate or IS INACCUrate . . ... ... ... ..c.ouueiueane .. 2-356
eld. Tachometer Does Not Operate or IS Inaccurate . .. ........ ... 2-358
[e15.  Audible Alarm Does NOt OPEIate . . . . . .o vttt et et e e e e e e e e 2-368
[e16.  Troop Transport Audible Alarm Does NOt OPerate . ... ... ........ouuuueinuneennnn...
Master Power Switch Does NOt OPErate . ... ... ... .....ouruuneie e
[e16E. Lamp Test Switch Does Not lluminate . . . .. ...ttt e
[el?.  Radiator Fan Off Switch Does Not llluminate ... .. ... ... ... ...,
[el7A. Ether Start Switch Does Not llluminate ... ......... ... ...t
[el7B. Hazard Lights Switch Does Not lIumMinate . ... ... .... ...,
[e17C. Amber Warning Light Switch Does Not llluminate .. ............ ... ... ... .. .. v0....
[e17D.  Master Power Switch Does Not llluminate . ............... ... i ...
[el8. REAR BRAKE AIR Gage Does Not llluminate . ................ouuiiiiuieeinnnnnn..
[e18A. FUEL Gage Does Not llluminate . .. ... ...t e e
[e18B. FRONT BRAKE AIR Gage Does Not llluminate . ............ ... ...uuiieiiiinnnn...
[e18C. Speedometer Does NOt HIUMINALE . . . . .. ..o v et e e e e e e
[e18D.  VOLTS Gage Does Not lIUMINate . . .. .. ...ttt e e e
[e18E.  WATER TEMP Gage Does Not [luminate . .. ... ...........uuiinuneiinenn.n.
[e1d. OIL PRESS Gage Does Not IlIUMINAte . . .. ... ...ttt e e
Auxiliary Panel, Personnel Heater, and Instrument Panel Do Not llluminate . ............... 2-396
Tachometer Does Not HIUMINALE . . . . . . ...ttt e e e e e e e 2-400
Auxiliary Panel Switch Does Not llluminate . ............. ...ttt 2-404
Auxiliary Panel Does Not HIumMinate . . .. ........ ...ttt 2-408
High Engine Temperature Indicator Does Not Operate . ... .............ouueuinnennn.. 2-412
Central Tire Inflation System (CTIS) Overspeed Indicator Does Not Operate . .............. 2-420
Chemical Detector Indicator Does Not Operate . . . ... ... ..ot it 2-434
Left Turn Signal Indicator Does Not OPerate . ... ... ... ......oueiuemne ... 2-438
e28 Right Turn Signal Indicator Does Not Operate . .. ... .. ... ...t 2-442
Turn Signal Indicators and High Beams On Indicator Do Not Operate . ................... 2-448
High Beams On Indicator Does NOt OPerate . ... ... ... ......cuuiiueuneaneannann .. 2-450
Parking Brake Indicator and/or Emergency Brake Indicator Does Not llluminate . ............ 2-454
Power Take-Off (PTO) Indicator Does Not Operate . . . ... ... ......cuuiiueaneaneenn .. 2-470
Fan Off Indicator Does NOt OPerate . ... ... ...ttt 2-482
Dump Up Indicator Does NOt OPErate . .. ... ... ... ..o e, 2-488
WTEC Il Transmission Temperature Indicator Does Not Operate . .. ............ ... ...... 2-498
WTEC Ill Transmission Temperature Indicator Does Not Operate .. ..................... 2-506
Front Brake Air Indicator Does Not llluminate When Air Pressure Is Below 65 PSI ... ........ 2-512
Rear Brake Air Indicator Does Not Illuminate When Air Pressure Is Below 65 PSI .. ......... 2-518
Engine Oil Pressure Indicator Does Not OPerate . ... .............c.ouiiueaneannenn .. 2-524
Master Stop Indicator Does NOot OPErate . ... ... ... ..., 2-530
One or Both Headlights (High and Low Beam) Do Not llluminate . . .. .................... 2-532
One or Both Headlight Low Beams Do Not llluminate . .....................o.uuu..... 2-540
One or Both Headlight High Beams Do Not llluminate . . ... .................o.uuvuo.... 2-546
Parking Lights Do Not llluminate . .. .. ... ... ...ttt e 2-554
e45 LH Door and/or LH Front Marker Lights Do Not llluminate . .. ......... .. .. ... ... ....... 2-562
2-62 Change 1
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Troubleshooting
Procedure
(Page)
RH Door and/or RH Front Marker Lights Do Not llluminate . ........................... 2-572
One or More Cab Top Marker Lights Do Not llluminate .. ............. ... ... ......... [ 2-582
M1083/M1084/M1090/M1092/M1093/M1094 Side and/or Rear Marker Lights
Do NOt lIUMINAte . . . . . e e 2-596
All Marker Lights Do Not llluminate In Normal Mode . .. ......... ... .. .. ... ... .. .... 604.56
M1085/M1086/M1089/M1096 Intermediate, Side and/or Rear
Marker Light(s) Do Not llluminate . ... ... ... ... e 2-604.70)
M1088 Rear Marker Light(s) Do Not llluminate . . ....... ... ... . . ... .. [2-604.164
One or Both Composite Taillights Do Not llluminate ... ............. ... e ..
One or Both Front Blackout Marker Lights Do Not llluminate . ..........................
Blackout Drive Light Does Not llluminate . ... ......... ... ..t
One or Both Rear Blackout Marker Lights Do Not llluminate .. .........................
Amber Warning Light Does Not llluminate (All Models Except M1089) . ...................
M1089 Amber Warning Light Does Not llluminate . ... ............ ... 0 iuiiinieono...
Backup Light Does Not llluminate ... .... ... ... .. e [ 2-670
Blackout Marker Lights Do Not llluminate . . .. ..... ... . ... s [ 2-708
Front Hazard Lights Do Not llluminate . ... ... ... .. ... .. e 2-710
Rear Hazard Lights Do Not llluminate . .. .. ... ... ... .. e 2-712
Front and Rear Hazard Lights Do Not llluminate . . ... ... ... ... .. .. . . . . ... 2-714
Front and Rear Turn Signals Do Not Operate . . . ... ... .. e 2-722
Left or Right Front Turn Signal Does Not Operate ... .. .. ... .. .. ... ... 2-734
One or Both Stoplights Do Not llluminate . ... ......... ... e
One or Both Blackout Stoplights Do Not llluminate . ................. .. ... [ 2-760
Stoplights and Blackout Stoplights Do Not Operate . . . .. ... ..ottt
Stoplights Do Not Operate When M1088 Trailer Brakes Are Applied . .................... 2-782

Trailer Marker/Taillights Do Not llluminate . ............ ... ...ttt
Trailer Right Stop/Turn Light Does Not llluminate . . ............. .. . ... .. [ 2-796
Trailer Left Stop/Turn Light Does Not llluminate ... ........... ...t ..
Trailer Blackout Marker Lights Do Not llluminate . . . . .......... ...,
Trailer Blackout Stoplights Do Not llluminate . .............. .. ...
Intervehicle Clearance Lights Do NOt Operate . ... ... ... . ...
Intervehicle Left Turn Signal Does Not llluminate .. ............. ... iuieiniueeenin. .
Intervehicle Right Turn Signal Does Not llluminate . ............. ... ... .
Intervehicle Stoplights Do Not llluminate ... ............. ... i,
Intervehicle Taillights Do NOt OPErate . . ... ... ...ttt e e
Personnel Heater Control lllumination Does Not Operate .. .................ouuiueun...
Personnel Heater Fan Does NOt OPErate . . . ... ..o i ittt e e
Windshield Washer Does NOt OPErate . . . .. .. ...ttt ettt
Windshield Wiper Does Not Operate On Low Speed . . . ... ...ttt
All Windshield Wiper Speeds Do Not Operate . ... ... .... ... .
Windshield Wiper Does Not Operate On Intermittent Speed . ... .......................
Windshield Wiper Does Not Operate On High Speed .. ......... ... ... ... . .. ... .. .... [2-910
Horn D0Es NOt OPEIate . . . . ot it et et e e e e e e e e e e [ 2-916

Chemical Alarm Does NOt Operate . . .. .. ..t e 928
Chemical Detector Does NOt OPEerate . . ... . ... i ittt e e [ 2-936
Central Tire Inflation System (CTIS) Does Not Operate .. . ......... .. .o .. 2-946
Central Tire Inflation System (CTIS) Does Not Inflate Tires . . .. ....... .. .. ... ... ... .. .. 2-960
Central Tire Inflation System (CTIS) Does Not Deflate Tires ... ......... .. ... ... .. .... 2-970
15K Self-Recovery Winch (SRW) Does Not Reel InorPay Out .. ......... ... .. .. ....... 2-980
15K Self-Recovery Winch (SRW) Does Not Reel In . . .. .. ... . . 2-986
15K Self-Recovery Winch (SRW) Does Not Pay Out . . .. .. ... ... 2-998
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2-11. TROUBLESHOOTING INSTRUCTIONS (CONT)

Table 2-2. Vehicle Troubleshooting (Cont)

Malfunction

e. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT)

e9l. Power Take-Off (PTO) Does Not Operate . .. ...... ...

e92. Electrical System Does Not Maintaina Charge . .. ......... .. ... .. . ...
e93. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Illumination Does

NOt DM . o
e94. Differential Lock Solenoid Does Not Operate . ........... ...
e95. Engine Fan Runs Constantly . . ... ... ... .

e96. Engine Fan Does Not Turn Off Using Radiator Fan Off Switch . .................
e97. Ether Start Does NOt Operate . . .. .. ...ttt e
e98. Excessive Condensation In Fuel .. ... ... . . . . . .
€99. Radio Does NOt Operate . . . . ... .ot e
€100. Start Inhibit Pushbutton Does Not Operate . .. .......... . . ...
el01. Air Dryer Does Not Operate (All Models Except M1090/M1094) . ... ..............
el02. M1090/M1094 Air Dryer Does Not Operate . . ...t
e103. Battery Tester Does Not Operate . ... .. ... . ...
el104. M1084/M1086 Material Handling Crane (MHC) Does Not Operate . .. .............

e105. M1084/M1086 Material Handling Crane (MHC) Does Not Operate From Remote

CONtIOl . e

e106. M1084/M1086 Material Handling Crane (MHC) Hoist Up Does Not Operate From

Remote Station . . .. ... .

el07. M1084/M1086 Material Handling Crane (MHC) Hoist Down Does Not Operate From

Remote Station . . .. ... .

e108. M1084/M1086 Material Handling Crane (MHC) Boom Up Does Not Operate From

Remote Station . . .. ... .

e109. M1084/M1086 Material Handling Crane (MHC) Boom Down Does Not Operate From

Remote Station . . ... ...

el110. M1084/M1086 Material Handling Crane (MHC) Telescope In Does Not Operate From

Remote Station . . .. ...

elll. M1084/M1086 Material Handling Crane (MHC) Telescope Out Does Not Operate From

Remote Station . . .. ...

ell2. M1084/M1086 Material Handling Crane (MHC) Swing CW Does Not Operate From

Remote Station . . .. ...

el13. M1084/M1086 Material Handling Crane (MHC) Swing CCW Does Not Operate From

Remote Station . . .. ...

elld. M1084/M1086 Material Handling Crane (MHC) Overload Shutdown System Does

NOt ACHIVALE . . . . .

el15. M1084/M1086 Material Handling Crane (MHC) Overload Shutdown System Stays

Activated . . ... e
el16. M1084/M1086 Material Handling Crane (MHC) Hoist Up Lockout Does Not Activate . . .

ell7. M1084/M1086 Material Handling Crane (MHC) Boom Down Lockout Does Not

ACHIVAtE . . . . e
el18. M1084/M1086 Material Handling Crane (MHC) Boom Up Lockout Does Not Activate . .

el19. M1084/M1086 Material Handling Crane (MHC) Telescope Out Lockout Does Not

ACHIVALE . . .
e120. M1089 Material Handling Crane (MHC) Does Not Operate . ....................
el2l. M1089 Material Handling Crane (MHC) Does Not Operate From Remote Control . . . ..
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el22.
el23.
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Troubleshooting

Procedure
(Page)
M1089 Material Handling Crane (MHC) Hoist Up Does Not Operate From Remote
StAlION . . . o 2-1306
M1089 Material Handling Crane (MHC) Hoist Down Does Not Operate From Remote
StAlION . . . e 2-1318
M1089 Material Handling Crane (MHC) Boom Up Does Not Operate From
Remote Station . . .. . .. 2-1330
M1089 Material Handling Crane (MHC) Boom Down Does Not Operate From
Remote Station . . .. . .. 2-1342
M1089 Material Handling Crane (MHC) Telescope In Does Not Operate From
Remote Station . . .. . .. 2-1354
M1089 Material Handling Crane (MHC) Telescope Out Does Not Operate From
Remote Station . . .. . .. 2-1366
M1089 Material Handling Crane (MHC) Swing CW Does Not Operate From
Remote Station . . .. . .. 2-1378
M1089 Material Handling Crane (MHC) Swing CCW Does Not Operate From
Remote Station . . .. . .. 2-1390
M1089 Material Handling Crane (MHC) Hoist Up Lockout Does Not Activate . ............. 2-1402
M1089 Material Handling Crane (MHC) Boom Down Lockout Does Not Activate . . . ......... 2-1406
M1089 Material Handling Crane (MHC) Boom Up Lockout Does Not Activate . .. ........... 2-1410
M1089 Material Handling Crane (MHC) Telescope Out Lockout Does Not Activate . ......... 2-1414
M1089 Material Handling Crane (MHC) Overload Shutdown System Does Not Activate . ... .. 2-1418
M1089 Material Handling Crane (MHC) Overload Shutdown System Stays Activated ........ 2-1420
All M1089 Control Functions Do Not Operate From Wrecker Control Panel and
Wrecker Remote CoNtrol . . . . ... 2-1422
All Wrecker Functions Do Not Operate From Wrecker Remote Control .. ................ 2-1436
All Wrecker Functions Do Not Operate From Wrecker Control Panel .. .................. 2-1442
M1089 LH or RH 30K Winch Does Not Pay-In . . ....... .. .. . . .. . . 2-1446
Main Winch LH or RH Speed Switch Does Not Operate From Wrecker Control
Panel .. 2-1446.12
MAIN WINCH LH or RH FREESPOOL Switch Does Not Operate From Wrecker Control Panel . 2-1452
One Wrecker Function Does Not Operate From Wrecker Remote Control . .. ............. 2-1458
M1090/M1094 Tailgate Release Does Not Operate . . . .. ... ..t 2-1468
M1090/M1094 Dump Body Does Not Raise . .. ... .. . 2-1480
M1090/M1094 Dump Body Does NOt LOWEr . . . . . . .. e e 2-1492
Transmission Auxiliary Oil Cooler Fan(s) Run Constantly ... ......... .. ... .. ... ..... 2-1504
Transmission Auxiliary Oil Cooler Fan Does Not Operate (All Models Except
MI088/MI0OB) . . . o o et 2-1508
M1088/M1089 Transmission Auxiliary Oil Cooler Fan Does Not Operate .. ............... 2-1526
M1088/M1089 Worklights Do Not llluminate . ... ....... .. .. .. .. . .. 2-1540
M1088/M1089 (LH) Worklights Do Not llluminate . ............ ... ... . . . . . . .. ... ... 2-1558
M1088/M1089 (RH) Worklights Do Not llluminate . .............. ... .. . ... .. .. ... ... 2-1562
M1088/M1089 Worklights Do Not Illluminate In Blackout Mode With Blackout Override
SWILCN ON . L 2-1566
M1084/M1086 Worklights Do Not llluminate . .. ........ .. .. .. . . . .. 2-1576
f. TRANSMISSION SYSTEM TROUBLESHOOTING
WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Emits Eight
Seconds of Beeps and/or Transmission Does Not Shift Gears . . .. ........... ... .. ..... 2-1584
WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 22 Sub Code 14 . . . ... 2-1586
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2-11. TROUBLESHOOTING INSTRUCTIONS (CONT)

Table 2-2. Vehicle Troubleshooting (Cont)

Troubleshooting

Procedure
Malfunction (Page)
f. TRANSMISSION SYSTEM TROUBLESHOOTING (CONT)
f3. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 22 Sub Code 15 . ... .. . . 2-1594
f4. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 22 Sub Code 16 . ... .. ... .. 2-1600
f5. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 24 and/or 33 and Any Sub Code . ... ... ... . ... 2-1606
f6. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 32 and Any Sub Code . . .. ... .. 2-1620
f7. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 41, 42, 44, 45, and/or 69 and Any Sub Code . .......... ... ... .. ... . ..., 2-1624
f8. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 43 and Any Sub Code . . .. ... .. 2-1628
fo. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 52 and Any Sub Code . . .. ... . . . .. 2-1634
f10. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 57 and Any Sub Code . . .. ... . .. . 2-1640
f11. Transmission Unusually Noisy When Operating . .. ... e 2-1644
f12. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 21 and Any Sub Code . . ... ... . 2-1654
f13. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 51 Sub Code 10, 12, 21, 43,45, 0r 65 . ... ... i e e 2-1668
f14. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 25 and Any Sub Code . . .. ... .. 2-1672
fi5. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 53 and Any Sub Code . . .. ... . . . . 2-1676
fi6. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 54 Sub Code 01, 07, 10, 12, 17, 21, 23, 27, 32, 34, 43, 45, 54, 56,
65, 70, 71, 72, 80, 81, 82, 83, 85, 86, 92,93, 95,96, 0r 97 ... .. ... ... 2-1680
fi7. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 55 and Any Sub Code . . .. ... . . . . 2-1686
fi8. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 56 and Any Sub Code . . .. ... .. .. 2-1692
f19. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 13 and Any Sub Code . . ... ... . .. 2-1698
f19A. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 23 and Any Sub Code . . .. ... .. 2-1706.2
f19B. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Does Not Illluminate ... ... 2-1706.16
f20. Metal Particles Found During Transmission Oil Change . ........... ... .. ... ... ...... 2-1708
f21. Transmission Does Not Shift or Is Slow to Shit When Cold . ......................... 2-1710
f22. WTEC Ill Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 22 Sub Code 14 . . .. .. . .. 2-1712
f23. WTEC Ill Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 22 Sub Code 15 . ... .. . . 2-1718
f24. WTEC IIl Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 22 Sub Code 16 . ... ... .. . 2-1722

2-66 Change 1



Malfunction
f25.
f26.
f27.
f28.
f29.
f30.
f31.
f32.
f33.
f34.
f35.
f36.
f37.
f38.
f39.

f40.

gl.

h1.

il.
i2.
i3.
i4.
i5.
i6.
i7.
i8.
i9.

TM 9-2320-366-20-1

Troubleshooting

Procedure
(Page)
WTEC IIl Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 24 and/or 33 and Any Sub Code ... ... .. ... . 2-1728
WTEC Il Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 32 and Any Sub Code . .. .. ... 2-1742
WTEC Il Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 42, 44, 45, 46 and/or 69 and Any Sub Code .. .. ... ... .. .. . .. .. ... 2-1748
WTEC Il Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 52 and Any Sub Code . . .. .. ... 2-1752
WTEC Il Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 57 and Any Sub Code . . .. .. ... 2-1758
WTEC Il Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 21 and Any Sub Code . . .. .. .. e 2-1762
WTEC Il Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 51 and Any Sub Code . . .. .. .. 2-1776
WTEC Il Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 25 and Any Sub Code . . .. ... 2-1780
WTEC Il Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 53 and Any Sub Code . . .. .. ... 2-1784
WTEC Il Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 54 and Any Sub Code . . .. .. ... 2-1788
WTEC Il Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 55 and Any Sub Code . . .. .. .. 2-1794
WTEC Il Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 56 and Any Sub Code . . .. .. ... 2-1800
WTEC Il Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 13 and Any Sub Code . . .. .. .. 2-1806
WTEC Il Transmission Pushbutton Shift Selector (TPSS) Indicator
Displays "--" and/or Transmission Does Not Shift Gears . ........... .. ... .. .. .. ...... 2-1820
WTEC Il Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 23 and Any Sub Code . . .. .. ... 2-1822
WTEC Il Transmission Pushbutton Shift Selector (TPSS) Does Not llluminate . .......... 2-1822.12
g. PROPELLER SHAFT TROUBLESHOOTING
Drive Shaft or Universal Joint Unusually Noisy When Operating . ...................... 2-1824
h. POWER TAKE OFF (PTO) TROUBLESHOOTING
Power Take-Off (PTO) Does NOt ENgage . . . .. .. ..ot e e e 2-1832
i. BRAKE SYSTEM TROUBLESHOOTING
Excessive Braking DistanCe . .. ... .. ... i 2-1836
Rear Brakes Do NOt ApPlY . . . oot e 2-1848
Parking Brake Does Not Release . ... ... i e e 2-1878
Front Brakes Overheat and/or Do Not Release . . .. ....... ... . . . i, 2-1904
Vehicle Brakes Unevenly, Brakes Pullto One SideorGrab . . .. ....................... 2-1910
Front Brakes Do NOt AppPlY . . . oo 2-1924
Rear Brakes Overheat . ... ... . ... 2-1934
Parking Brake Does Not ApPlY . . ..ot 2-1942
Brake System Loses Air When Brakes Are Applied . . . ... ... ... .. . . . . .. . . 2-1946
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2-11. TROUBLESHOOTING INSTRUCTIONS (CONT)

Table 2-2. Vehicle Troubleshooting (Cont)

Troubleshooting

Procedure
Malfunction (Page)
j. AIR SYSTEM TROUBLESHOOTING

1. Air System Loses Pressure During Operation/Slow, No, or Incorrect Air Pressure Buildup . . . . . 2-1948

j2. Large Quantity of Moisture Expelled From Air Reservoirs ... ........ ... .. . .. ... 2-1964

i3. Air Dryer Purges Constantly . ... ... ... 2-1968

4. No Air Pressure Present at Rear Gladhand(s) (All Models Except M1088) . ............... 2-1972

jAA. No Air Pressure Present at All M1088 Rear and Fifth Wheel Gladhands . .............. 2-1976.36

j4B. No Air Pressure Present at M1088 Rear and/or Fifth Wheel EMERGENCY Gladhands . . . .. 2-1976.42

j4cC. No Air Pressure Present at M1088 Rear and/or Fifth Wheel SERVICE Gladhands ........ 2-1976.48

j4D. M1088 Trailer Handbrake Control Does Not Operate . ............. ... .. 2-1976.60

i5. Air System Pressure Builds Up More Than 120 psi (827 kPa) (Compressor Fails to Unload) ... 2-1978

i6. Noisy Air Compressor OPEration . . . . .. ..ottt e 2-1982

i7. M1088 Rear Gladhand(s) Leaks or Does Not Operate .. ...... ... . ..., 2-1986

j8. M1090/M1094 Tailgate Release Does Not Operate 2-1988

k. WHEEL TROUBLESHOOTING
k1. Tires Wear Unevenly or EXCesSIVElY . .. .. ... e 2-1990
k2. Wheel Wobbles or Shimmies . ... ... .. . 2-1994
. HYDRAULIC SYSTEM TROUBLESHOOTING
11. Loss of Hydraulic Pressure (Single Stage Pump) . . ... .. i 2-1998
12. Loss of Hydraulic Pressure (Three Stage Pump) . ... ... . . . . 2-2002
m. CENTRAL TIRE INFLATION SYSTEM (CTIS) TROUBLESHOOTING

m1. Two Steady Mode Lights Illuminate on Central Tire Inflation System (CTIS)ECU . .......... 2-2008

m2. Four CTIS ECU Indicator Lights Flashing . . . .. ... .. . . . 2-2042

ma3. Five Central Tire Inflation System (CTIS) ECU Indicator Lights Flashing ................. 2-2070

m4. CTIS Repeatedly Resumes Cycling 30 Seconds After Indicator Lights Stop Flashing ........ 2-2104
m>5. Central Tire Inflation System (CTIS) ECU Indicates No Fault Code But System

Fails to Inflate or Deflate . . . . . .. .. 2-2110

me. No Overspeed Warning Light and/or Overspeed Pressure Change . .................... 2-2122

n. AXLE TROUBLESHOOTING
nl. Axle Differential(s) NOISY . . . . . oo 2-2144
p. STEERING TROUBLESHOOTING

pl. Hard 10 Steer . . .. o 2-2152

p2. Wanders, Pulls to One Side, or Shimmies . ... ... . . e 2-2158

p3. Excessive Play When Turning Steering Wheel .. ... ... ... . .. .. . . . . . . .. .. . . . .. ... 2-2164

p4. No Response When Turning Steering Wheel .. ...... ... ... . . . . . . . . . . . . . ... 2-2168
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Troubleshooting

Procedure
(Page)
q. FIFTH WHEEL TROUBLESHOOTING
Fifth Wheel Does Not Lock When Coupling Trailer to Tractor . ........................ 2-2174
Excessive Movement of Trailer King Pin in Fifth Wheel .. ... ... ... .. .. ... ... .. ... ... 2-2178
Fifth Wheel Does Not Unlock When Disconnecting Trailer From Tractor . .. ............... 2-2182
Fifth Wheel Sliding Mechanism Does Not Operate ... ...... ... .. .. 2-2186
r. SUSPENSION SYSTEM TROUBLESHOOTING
Wanders, Pulls to One Side, or Shimmies .. ... . .. e 2-2190
Leans to One Side or Rearof Vehicle Sags . . .......... ... . i 2-2200
s. 15K SELF-RECOVERY WINCH (SRW) SYSTEM TROUBLESHOOTING
15K Self-Recovery Winch (SRW) Does Not Work . ... .. ..o i i e e 2-2206
t. STEERING HYDRAULIC SYSTEM TROUBLESHOOTING
Steering Hard or Does Not Work . . ... ... 2-2214
u. AIR TRANSPORT TROUBLESHOOTING
Cab Tilt, Spare Tire Retainer, and Suspension Compression Do Not Work . .. ............. 2-2220
Suspension Does Not Compress or Returnto Normal .. ........... ... ... .. ........ 2-2230
Cab Leveling Air Springs Do Not Operate . . ... ... . e 2-2232
v. DUMP BODY HYDRAULIC SYSTEM TROUBLESHOOTING
Deleted
w. WRECKER HYDRAULIC SYSTEM TROUBLESHOOTING
M1089 Material Handling Crane (MHC) Does Not Operate . .............co ... 2-2244
M1089 Stifflegs/Left 30K Winch/15K SRW Do Not Operate . ................ v .. 2-2246
M1089 Stiffleg(s) Does Not Operate or Operates Slowly . .. ......... .. ... .. .. ... 2-2248
M1089 LH 30K Winch Does Not Operate . . . ... .ottt e e e e e 2-2254
M1089 Stinger/Telescopic Lift Cylinders/Fold Cylinder/Right 30K Winch Do Not
OPratE . . . e e e e 2-2256
M1089 Stinger Does NOt Operate . ... .. ..ottt e e e e e e e 2-2258
M1089 Underlift Telescopic Lift Cylinder(s) Does NotOperate . . ....................... 2-2260
M1089 Fold Cylinder Does Not Operate . . . ... .ottt i e et e e e 2-2262
M1089 RH 30K Winch Does Not Operate . ... ... e e 2-2264
M1089 Material Handling Crane (MHC) Hand Pump Does Not Work . ................... 2-2266
No Service or External Hydraulic Power From M1089 . .. ........... ... .. .. . ... 2-2268
X. SPECIAL PURPOSE KIT TROUBLESHOOTING
Deleted
Deleted
Deleted
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Table 2-2. Vehicle Troubleshooting (Cont)

Troubleshooting

Malfunction

X. SPECIAL PURPOSE KIT TROUBLESHOOTING (Cont)

X4. Deleted
x5. Deleted
X6. Deleted
X7. Deleted
x8. Deleted
x9. Deleted
x10. Deleted
x11. Deleted
x12. Deleted
x13. Deleted
x14. Deleted
x15. Deleted
x16. Deleted
x17. Deleted
x18. Troop Transport Alarm Does Not Operate . ... ... ...t
x19. Light Material Handling Crane (LMHC) Does Not Operate .. ................ .. ... ...
x20. Light Material Handling Crane (LMHC) Hoist In Does Not Operate . . .. .................
x21. Light Material Handling Crane (LMHC) Hoist Out Does Not Operate .. .................

y. M1084/M1086 MATERIAL HANDLING CRANE (MHC)
HYDRAULIC TROUBLESHOOTING

yl. M1084/M1086 Material Handling Crane (MHC) Hand Pump Does NotWork . . .. ..........

z. CAB TILT AND SPARE TIRE RETAINER TROUBLESHOOTING

z1. Cab Does Not Raise . . . . ... o e

z2. Cab D0eS NOt LOWET . . . o e e
z3. Spare Tire Retainer Does NOt RaiSe . . . .. .. ... e
z4. Spare Tire Retainer Does NOt LOWEr . . . .. .. .. e

aa. M1089 AIR SYSTEM TROUBLESHOOTING

aal. M1089 LH or RH 30K Winch Does Not Pay-In . .. .......... .. .. . ...
aa2. Main Winch LH FreeSpool Does Not Operate . ...
aa3. Main Winch RH FreeSpool Does Not Operate . .. ... .. ...t
aad. Main Winch LH and RH FreeSpool(s) Does Not Operate .. ...............c. ..
aab. M1089 LH or RH 30K Winch Cable Drum Tensioner Does Not Operate .. ...............
aab. One Wrecker Function Does Not Operate From Wrecker Remote Control . ..............

ab. FRAME TROUBLESHOOTING

abl. Tires Continue to Wear After Front End Alignment and/or Vehicle Drives Sideways
DOWNn ROAd . .. ..o
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2-12. ENGINE SYSTEM TROUBLESHOOTING

This paragraph covers Engine System Troubleshooting. The Engine System Fault Indek, Table 243, lists faults for the
engine system of the vehicle.

Table 2-3. Engine System Fault Index

Fault No. Description Page
[a1 Engine Does NOt Crank . . .. ... ot [2-72]
[a2] Engine Cranks But Does NOt Start . . ... ... ...t [2-76
[a3 Low Engine Oil Pressure . . ... ...t e e [2-80
[a4] Engine Stalls at Low RPM . . ... . [2-82]
[a5 Engine Overspeeds ON Start . . ... ... ..t [2-88]
[a6l Too Much Engine Vibration . ... ... ... [2-90
[a7 Coolant in Engine Lubrication Oil . . .. .. ... . . . [2-92]
[a8 Excessive Engine Oil CoNsSUmMPpLion . . . .. ...t e [2-94]
[29. Engine OVErNEats . . . . . . . oo [2-98

[@10] Excessive Black or Gray Exhaust Smoke . . .. ... ... . [2-100
[@11] White EXhaust SMOKE . . .. ... [2-104]
BIZ]  LOW ENQINE POWET . . . .. ittt e e e e z-108 1

Change 1 2-71



TM 9-2320-366-20-1

al. ENGINE DOES NOT CRANK.

INITIAL SETUP
Equipment Conditions Tools and Special Tools
Engine shutdown (TM 9-2320-366-10-1). Tool Kit, Genl Mech (Item 46, [Appendix C)
STE/ICE-R (Item 41,
Personnel Required Multimeter, Digital (Item 22,[Appendix C)
(2) Apron, Rubber (Item 3,[Appendix O)
Gloves, Rubber (item 13,[Appendix C)
References Goggles, Industrial (Iitem 15,[Appendix C)
TM 9-6140-200-14 Tester, Antifreeze and Battery (Item 42,[Appendix C)

TM 9-4910-571-12&P

‘ START ’

WARNING
Read WARNING
KNOWN INFO 1 on following page. TEST OPTIONS

Batteries electrolyte level OK. Battery Specific Gravity Test

POSSIBLE PROBLEMS Are batteries fully charged? REASON FOR QUESTION

) Engine will not crank if batteries

Faulty battery(ies). are discharged.
Faulty electrical system.
Faulty air compressor.
Faulty engine assembly.

Charge battery(ies)
(TM 9-6140-200-14) or
replace battery(ies)
(para 7-55).

YES

2-72 Change 1



|| WARNING

Remove rings, bracelets, watches,
necklaces, and any other jewelry before

working around vehicle. Jewelry can catch on

equipment and cause injury or short across
electrical circuit and cause severe burns or

electrical shock. Batteries can explode from a
spark. Battery acid is harmful to skin and eyes.
Always wear eye protection and rubber gloves

when working with batteries.

Battery Specific Gravity Test

@
@
©)
“
®)
(6)
7

Remove battery box cover from battery box
(TM 9-2320-366-10-2).

Remove four batteries from battery box
(para 7-55).

Test batteries for serviceability (TM 9-6140-
200-14).

Charge battery(ies) if discharged (TM 9-
6140-200-14).

Replace battery(ies) if unserviceable (TM 9-
6140-200-14).

Install four batteries in battery box (para 7-
55).

Install battery box cover on battery box
(TM 9-2320-366-10-2).

TM 9-2320-366-20-1
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al. ENGINE DOES NOT CRANK (CONT)

KNOWN INFO

Batteries electrolyte level OK.

Battery(ies) OK.

TEST OPTIONS

POSSIBLE PROBLEMS

Faulty electrical system.
Faulty air compressor.
Faulty engine assembly.

Can engine be turned
manually?

Operational Test

REASON FOR QUESTION

This question eliminates
possible problems and
determines where
troubleshooting continues.

Notify DS Maintenance to perform
YES Engine System Troubleshooting task
al4. Engine Does Not Crank.

Perform Electrical System Troubleshooting,
e2. Engine Does Not Crank.
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OPERATIONAL TEST

(1) Raise cab (TM 9-2320-366-10-1).

(2) Attempt to rotate engine by turning
alternator pulley.

(3) If engine can not be turned manually, notify
DS Maintenance to perform Engine System
Troubleshooting task al4. Engine Does Not
Crank.

(4) If engine can be turned manually, perform
Electrical System Troubleshooting, e2.
Engine Does Not Crank.

(5) Lower cab (TM 9-2320-366-10-1).

TM 9-2320-366-20-1

RADIATOR,
FAN, FAN SHROUDS,
HOSES, AND BELTS
REMOVED FOR CLARITY

ALTERNATOR \\ ‘

Xboa0101b

Change 1 2-75



TM 9-2320-366-20-1

a2. ENGINE CRANKS BUT DOES NOT START

INITIAL SETUP

Equipment Conditions

Engine shut down (TM 9-2320-366-10-1).

Personnel Required

@)

Tools and Special Tools

Tool Kit, Genl Mech (Item 46,

STE/ICE-R (Item 41,[Appendix C)
Pan, Drain (Item 24, [Appendix C))

References

T™ 9-4910-571-12&P

KNOWN INFO

Fuel quantity OK.

Fuel/water separator is primed.

START

POSSIBLE PROBLEMS

Air cleaner hose or tube
restricted or damaged.
Faulty fuel system.
Faulty electrical system.

TEST OPTIONS

Visual Inspection

REASON FOR QUESTION

KNOWN INFO

Are air cleaner tube and
hose free from restrictions
and/or damage?

()

Restricted or damaged air

cleaner hose or tube may

cause engine not to intake
enough air to ignite fuel.

= NO

Remove restrictions and damaged
air cleaner hose or tube (para 4-2).

Fuel quantity OK.

Fuel/water separator is primed.

Air cleaner hose or tube OK.

YES
WARNING
Read WARNING
2. on following page.

TEST OPTIONS

Fuel Return Hose Test

POSSIBLE PROBLEMS

Faulty fuel system.
Faulty electrical system.

Does fuel flow from fuel
return hose?

REASON FOR QUESTION

If fuel does not flow from fuel
return hose, fuel system is
faulty. If fuel does flow from
fuel return hose, electrical
system is faulty.

Perform Fuel System Troubleshooting task

YES bl1. Engine Cranks But Does Not Start or

Engine Stalls After Starting.

Perform Electrical System Troubleshooting
task e6. Engine Cranks But Does Not Start.
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(1) Raise cab (TM 9-2320-366-10-1).

(2) Remove air cleaner hose and tube and inspect
for restrictions and damage which would
cause a loss of intake air (para 4-2).

(3) Lower cab (TM 9-2320-366-10-1).

|| WARNING

Fuel is very flammable and can explode easily.
To avoid serious injury or death, keep flame
away from fuel and keep fire extinguisher within
easy reach. When working with fuel, post signs
that read NO SMOKING WITHIN 50 FEET OF
VEHICLE.

FUEL RETURN HOSE TEST

(1) Position drain pan under fuel tank.
(2) Remove fuel return hose from fuel tank.
(3) Place fuel hose in drain pan.

NOTE
Fuel should flow freely from fuel hose
with no restriction.

(4) Attempt to start engine
(TM 9-2320-366-10-1) and observe fuel
flow from fuel return hose.

(5) If fuel does not flow from fuel return hose,
perform Fuel System Troubleshooting task
bl1. Engine Cranks But Does Not Start or
Engine Stalls After Starting.

(6) If fuel does flow from fuel return hose,
perform Electrical System Troubleshooting
task e6. Engine Cranks But Does Not Start.

(7) Install fuel return hose on fuel tank.

All data on pages 2-78 and 2-79 deleted.

TM 9-2320-366-20-1

FUEL TANK

FUEL RETURN HOSE

XBAO202B

Change 1  2-77/(2-78 Blank)









TM 9-2320-366-20-1

a3. LOW ENGINE OIL PRESSURE

INITIAL SETUP

Equipment Conditions

Engine shut down (TM 9-2320-366-10-1).

References
TM 9-4910-571-12&P

Tools and Special Tools

Tool Kit, Genl Mech (Item 46, [Appendix C)

STE/ICE-R (Item 41, [Appendix C)

START

KNOWN INFO

Engine oil level and condition
OK.

POSSIBLE PROBLEMS

Damaged engine oil filter.
Faulty reading from oil pressure

gage.

Is engine oil filter free from
leaks or damage?

TEST OPTIONS

Visual Inspection

REASON FOR QUESTION

Leaking engine oil filter or oil
tubes will cause low oil level
and result in low engine oil
pressure.

Replace damaged oil tubes and

YES fittings. Replace damaged engine

oil filter (para 3-4).

KNOWN INFO

Engine oil level and condition
OK.
Engine oil filter and oil tubes
OK.

2.

POSSIBLE PROBLEMS

Faulty reading from oil pressure
gage.

(2-79 Blank)/2-80  Change 1

Is oil pressure gage reading
correctly?

TEST OPTIONS

Pressure Gage Check or
STE/ICE-R Test #50

REASON FOR QUESTION

Defective wiring, sending unit,
or gage will indicate low oil
pressure even though engine
oil pressure is good. If gage
shows HIGH pressure, sending
unit is faulty. If gage shows
no pressure, gage is faulty.

Perform Electrical System Troubleshooting

YES task el11. Engine Oil Pressure Gage Does

Not Operate Or Is Inaccurate.

@otify DS Maintenance)




TM 9-2320-366-20-1

(1) Raise cab (TM 9-2320-366-10-1).

(2) Check engine oil filter for leaks and damage.

(3) If engine oil filter is not free from leaks and
damage, replace engine olil filter (para 3-4).

ENGINE
OIL FILTER

PRESSURE GAGE CHECK

STEERING WHEEL

(1) Lower cab (TM 9-2320-366-10-1). REMOVED FOR

(2) Start engine (TM 9-2320-366-10-1). CLARITY

(3) Perform STE/ICE-R test #50.

(4) Oil pressure gage should read 15 PSI
(100 kPa) at 750 RPM and maximum at full
load condition of 88 PSI (600 kPa).

(5) If oil pressure gage does not read correctly,
perform Electrical System Troubleshooting
task el1. Engine Oil Pressure Gage Does
Not Operate Or Is Inaccurate.

(6) If oil pressure gage reads correctly, notify
DS Maintenance.

(7) Shut down engine (TM 9-2320-366-10-1).

X2a0301a
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TM 9-2320-366-20-1

a4. ENGINE STALLS AT LOW RPM

INITIAL SETUP

Equipment Conditions

Engine shut down (TM 9-2320-366-10-1).

References
TM 9-4910-571-12&P

Tools and Special Tools

Tool Kit, Genl Mech (Item 46, [Appendix C)

STE/ICE-R (Item 41, [Appendix C)

START

KNOWN INFO

Air cleaner OK.

Engine oil level and condition
OK.

Air system OK.

POSSIBLE PROBLEMS

Faulty fuel hoses between fuel
tank and fuel transfer pump.
Air in fuel system.

Dirty fuel filters.

Faulty transfer pump.

Faulty fuel pressure regulating
valve.

Are fuel hoses between
fuel tank and fuel transfer
pump free of kinks, breaks,

and leakage?

TEST OPTIONS

Visual Inspection

REASON FOR QUESTION

Leaks or bad bends in fuel
hoses will cause engine to stall
at low rpm.

®
C

Replace fuel hose(s) (para 4-9). )

KNOWN INFO

Air cleaner OK.

Engine oil level and condition
OK.

Air system OK.

Fuel hoses OK.

POSSIBLE PROBLEMS

Air in fuel system.

Dirty fuel filters.

Faulty transfer pump.

Faulty fuel pressure regulating
valve.

2-82

Is the fuel system free
from air at fuel/water
separator?

TEST OPTIONS

Visual Inspection

REASON FOR QUESTION

Air in the fuel system will
cause engine to stall at low
rpm.

®

YES ( Replace fuel/water separator (para 4-13). )




(1) Raise cab (TM 9-2320-366-10-1).

(2) Check fuel tank and fuel transfer pump hoses for
kinks, looseness, and leakage.

(3) If fuel hoses are not free from kinks or leaks,
replace fuel hose(s) (para 4-9).

(1) Push in fuel primer pump on fuel/water separator.
(2) Pump fuel primer pump until resistance
is felt to purge air from fuel system.
(3) If no resistance is felt, replace fuel/water
separator (para 4-13).

T™M 9-2320-366-20-1

FUEL RETURN
HOSE

o
(i L(@@?ﬂ%@
4

o
\\\Q“‘“ A :

&

FUEL SUPPLY
HOSE

X2A0401-

FUEL PRIMER
PUMP

BN

FUEL / WATER -
SEPARATOR

X2A0402A
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2-84

a4. ENGINE STALLS AT LOW RPM (CONT)

KNOWN INFO

Air cleaner OK.
Engine oil level and
condition OK.
Air system OK.
Fuel hoses OK.

No air in fuel system.

Are primary and
secondary fuel filters
clean and clear
of debris?

POSSIBLE PROBLEMS

(o)

Dirty fuel filters.
Faulty transfer pump.
Faulty fuel pressure

()

\

|

TEST OPTIONS

Remove and inspect

REASON FOR QUESTION

Dirty or clogged fuel
filters will cause
engine to stall at low
rpm.

regulating valve.

YES

Replace fuel
filter (para 4-14).

KNOWN INFO

Air cleaner OK.
Engine oil level and
condition OK.

Air system OK.

Fuel hoses OK.

No air in fuel system.
Fuel filters OK.

POSSIBLE PROBLEMS

Is outlet pressure
of fuel transfer
pump 10 - 65 psi.

(o)

Faulty transfer pump.
Faulty fuel pressure

()

regulating valve.

\

|

TEST OPTIONS

Fuel Pump Test
or STE/ICE-R Test #50

REASON FOR QUESTION

Low fuel pressure from
fuel transfer pump will
cause engine to stall at
low rpm.

C Notify DS Maintenance. )




(1) Check primary and secondary fuel filters for
dirt and contamination.

(2) Position drain pan under filter.

(3) Remove filter element from base.

(4) Inspect for clogs and debris.

(5) If filter is clogged, replace filter (para 4-14).

FUEL PUMP TEST

(1) Remove inlet fuel tube from secondary fuel
filter base.

(2) Position drain pan under inlet fuel tube.

(3) Attempt to start engine (TM
9-2320-366-10-1).

(4) Check for fuel flow from inlet fuel tube
while attempting to start engine.

(5) If fuel does not flow from inlet fuel tube, notify
DS Maintenance.

(6) Install inlet fuel tube on secondary fuel filter
base.

T™M 9-2320-366-20-1

-

PRIMARY
FUEL
B HLTER
"R L
SECONDARY

FUEL FILTER  ,oa0404-

SECONDARY
FUEL
FILTER BASE

ADAPTER
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2-86

a4. ENGINE STALLS AT LOW RPM (CONT)

KNOWN INFO

Air cleaner OK.

Engine oil level and
condition OK.

Air system OK.

Fuel hoses OK.

No air in fuel system.
Fuel filters OK.

Fuel transfer pump OK.

TEST OPTIONS

Visual inspection

POSSIBLE PROBLEMS

Faulty fuel pressure

regulating valve.

YES

Is fuel pressure

regulating valve

free from leaks
or damage?

\

|

\

|

REASON FOR QUESTION

A defective or leaking
fuel pressure regulating
valve will cause

engine to stall at low
rpm.

)

Replace fuel pressure
regulating valve (para 4-3).

( Notify DS Maintenance. )




T™M 9-2320-366-20-1

(1) Check fuel pressure regulating valve for leaks or
damage.
(2) If fuel pressure regulating valve is damaged,

replace fuel pressure regulating valve (para 4-3). )J
(3) If fuel pressure regulating valve is free from leaks a7 s S
and damage, notify DS Maintenance. | e ‘@rgils EQEIS_SURE
(4) Lower cab (TM 9-2320-366-10-1). N9 i,_. e = REGULATING
=0

oy

(SN =7 \ “m; )'3
\ S~ TR

=)
N

BT

X2a04051
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INITIAL SETUP

Equipment Conditions
Engine shut down (TM 9-2320-366-10-1).

a5. ENGINE OVERSPEEDS ON START

Tools and Special Tools

Tool Kit, Genl Mech (Item 46,

2-88

< START >

KNOWN INFO

Nothing

POSSIBLE PROBLEMS

Faulty fuel control

linkage.

Is fuel control
linkage secure
and free from

damage?

()

YES (

()

\

|

TEST OPTIONS

Visua_l inspection

REASON FOR QUESTION

Missing hardware
or damage to fuel
control linkage will
cause engine to
overspeed.

Replace missing
hardware or damaged
linkage (para 4-12, 4-18,
4-19 and/or 4-20).

( Notify DS Maintenance.




T™M 9-2320-366-20-1

MANUAL THROTTLE
CONTROL LEVER

(1) Remove instrument panel assembly (para 7-15).

(2) Check fuel control linkage for improper
assembly, missing hardware, and damaged
parts.

(3) Install instrument panel assembly (para 7-15).

(4) Raise cab (TM 9-2320-366-10-1).

(5) Check fuel control linkage for improper

assembly, missing hardware, and damaged
parts.

(6) Lower cab (TM 9-2320-366-10-1).

»-

N ol FuEL
Wu\-ﬁ- CONTROL
5 LINKAGE

- é’ — Q| .
W a— ’
|
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et N
e e
., =yt

&

A
Q\/ﬁ%""" P e
e

5
,“ ‘.-l

<\
...ﬂ\&\\i\\\‘\\\\

A= = g
ST

2-89



T™M 9-2320-366-20-1

a6. TOO MUCH ENGINE VIBRATION

INITIAL SETUP

Equipment Conditions
Engine shut down (TM 9-2320-366-10-1).

Tools and Special Tools

Tool Kit, Genl Mech (ltem 46, [Appendix C}

2-90

< START ’

KNOWN INFO

Vibration damper OK.
Air cleaner OK.
Engine oil level and
condition OK.

Air system OK.

TEST OPTIONS

Visual inspection

Are engine mounts
secure and free
from damage?

POSSIBLE PROBLEMS

Faulty engine mounts.

Toe-in out of adjustment.

(o)

()

\

|

REASON FOR QUESTION

Loose mounting
bolts or damaged
engine mounts

will cause vibration.

( Notify DS Maintenance. )

KNOWN INFO

Vibration damper OK.

Air cleaner OK.

Engine oil level and

condition OK.

Air system OK.
|_Engine mounts OK.

TEST OPTIONS

Visual inspection

Are front wheels aligned
properly?

POSSIBLE PROBLEMS

Toe-in out of adjustment.

(o)

()

\

|

REASON FOR QUESTION

Improper toe-in
will cause vibration.

( Align front wheels (para 13-5). )

( Notify DS Maintenance. )




T™M 9-2320-366-20-1

(1) Check engine mounts for loose mounting
hardware and damage.

(2) If engine mounts are damaged or mounting
hardware is loose, notify DS Maintenance.

ENGINE MOUNT
42A0601A

(1) Check tires for uneven tire wear.
(2) If uneven tire wear is found, align front f\/ : @ £ @ 8

wheels (para 13-5).
(3) If front tires do not have uneven wear,

notify DS Maintenance.

42A0602A
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a7. COOLANT IN ENGINE LUBRICATION OIL

2-92

INITIAL SETUP

Equipment Conditions

Engine shut down (TM 9-2320-366-10-1).

Tools and Special Tools

Tool Kit, Genl Mech (ltem 46, [Appendix C)

‘ START ’

KNOWN INFO

Nothing

POSSIBLE PROBLEMS

Faulty head gasket or

cylinder head.

Is cylinder head
free from leaks
and radiator overflow
tank free from
bubbles?

®

\

|

TEST OPTIONS

Visual inspection
and
Head Gasket Test

REASON FOR QUESTION

Air bubbles in radiator
overflow tank or water
seepage from cylinder
head will cause leakage
of coolant into lubrication
oil.

C Notify DS Maintenance. )

( Notify DS Maintenance. )




T™M 9-2320-366-20-1

CYLINDER HEAD

§

(38!
)

(1) Raise cab (TM 9-2320-366-10-1).

(2) Check sides of engine block at cylinder head
for obvious signs of water leakage.

(3) Lower cab (TM 9-2320-366-10-1).

HEAD GASKET TEST
(1) Remove radiator cap.
(2) Start engine (TM 9-2320-366-10-1).
NOTE
Air bubbles in the coolant are
a sign of probable leakage
at the head gasket.
(3) Look for air bubbles in coolant.
(4) Install radiator cap.
(5) Shut down engine (TM 9-2320-366-10-1).

RADIATOR
OVERFLOW
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INITIAL SETUP

Equipment Conditions

Engine shut down (TM 9-2320-366-10-1).

a8. EXCESSIVE ENGINE OIL CONSUMPTION

Tools and Special Tools

Tool Kit, Genl Mech (ltem 46, [Appendix C)

‘ START ’

KNOWN INFO
Engine oil level OK.

TEST OPTIONS
Visual inspection

POSSIBLE PROBLEMS
Damaged engine oil
filter or oil tubes.
Damaged valve cover
or gasket.
Damaged oil pan, air
compressor, cylinder
head, or sending unit.

Are engine oil
filter and oil tubes
secure and free
from leaks or

REASON FOR QUESTION
Leaking engineoil filter
or oil tubes will cause
excessive oil

damage?

consumption.

Y
Replace damaged oil
tubes and fittings.

Replace damaged engine
oil filter (para 3-4).

KNOWN INFO
Engine oil level OK.
Engine oil filter and oil
tubes OK.

POSSIBLE PROBLEMS
Damaged valve cover
or gasket.
Damaged oil pan, air
compressor, cylinder

head, or sending unit.

2-94

TEST OPTIONS
Visual inspection

REASON FOR QUESTION
Leaking engine valve
cover and/or gasket

Is engine valve cover
and gasket free from
leaks or damage?

will cause excessive

oil consumption.

Y
Replace damaged
valve cover and
gasket (para 3-3).
Tighten loose valve
cover bolts (para 3-3).




NOTE

Oil consumption is considered
normal up to 12,000 mi (19,308
km) at a rate of one gt (one L)
of oil per 45 gal (170 L) of fuel.
After 12,000 mi (19,308

km), oil consumption is
considered normal at a rate of
one qt (one L) of oil per 60 gal
(227 L) of fuel.

(1) Raise cab (TM 9-2320-366-10-1).

(2) Check engine oil filter and oil tubes
for leakage or damage.

(3) If engine oil filter is damaged, replace
engine oil filter (para 3-4).

(1) Check engine valve cover and gasket for
leaks and damage.

(2) If engine valve cover or gasket leaks,
tighten loose valve cover bolts (para 3-3).

(3) If engine valve cover or gasket is
damaged, replace valve cover and gasket
(para 3-3).

T™M 9-2320-366-20-1

ENGINE
OIL FILTER

VALVE COVER

VALVE COVER GASKET

X2A0801A
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2-96

EXCESSIVE ENGINE OIL CONSUMPTION (CONT)

KNOWN INFO

Engine oil level OK.

Engine oil filter and oil

tubes OK.

Engine valve cover
and gasket OK.

TEST OPTIONS

Visual inspection

Are oil pan, air
compressor, cylinder
head, or sending unit

Damaged oil pan, air
compressor, cylinder

head, or sending unit.

POSSIBLE PROBLEMS

free from leaks or
damage?

YES

\

|

REASON FOR QUESTION

Leaking oil pan, air
compressor, cylinder
head, or sending unit
will cause excessive

oil consumption.

C Notify DS Maintenance. )

Y

C

Notify DS Maintenance. )




(1) Check oil pan, air compressor,
cylinder head, and sending unit
for leakage or damage.

(2) If oil pan, air compressor, cylinder
head, or sending unit is leaking or
damaged, notify DS Maintenance.

(3) If oil pan, air compressor, cylinder
head and sending unit are free
from leaks and damage, notify DS
Maintenance.

(4) Lower cab (TM 9-2320-366-10-1).

T™M 9-2320-366-20-1

OIL PAN

s

&
AN -
Nl

—

q

=

[(ANEORO00000

AN XN

AIR COMPRESSOR

X2008021

CYLINDER HEAD

X2A0801-
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T™M 9-2320-366-20-1

INITIAL SETUP

Equipment Conditions

Personnel Required

)

Engine shut down (TM 9-2320-366-10-1).

a9. ENGINE OVERHEATS

Tools and Special Tools

Tool Kit, Genl Mech (ltem 46,
STE/ICE-R (Item 41,

References
TM 9-4910-571-12&P

START

KNOWN INFO
Radiator/engine coolant
level OK.

Engine oil level OK.
Engine oil filter and
oil tubes OK.
POSSIBLE PROBLEMS
Faulty coolant temperature
gage sensor or WATER

TEMP gage.

TEST OPTIONS

STE/ICE-R Test #38

Is engine operating
at normal temperature?

REASON FOR QUESTION
If STE/ICE-R confirms
WATER TEMP gage
reading, cooling system
is faulty. If STE/ICE-R
indicates normal
operating temperature,
coolant temperature gage
sensor or WATER TEMP

Y

gage is faulty.

Perform Cooling

Perform Electrical System
Troubleshooting (e8. Temperature
Gage Does Not Operate or is

Inaccurate).

2-98

Troubleshooting (d1.
Engine Overheats).

System




T™M 9-2320-366-20-1

NOTE
STE/ICE-R Test #38
measures engine
coolant temperature.

STE/ICE-R TEST #38

(1) Hook up STE/ICE-R to DCA. STEERING WHEEL
(2) Press and hold the TEST button on the EEX%ED FOR DCA
STE/ICE-R until -45 to +45 appears in the CO@NECTOR

display. This will ensure that the test
results are accurate.

(3) Start engine (TM 9-2320-366-10-1) and
raise engine idle until engine is at
normal operating temperature,
180-205°F (82-96°C).

(4) Coolant temperature should read between
160-210°F (71-99°C).

(5) Record test results.

(6) If coolant temperature is not 160-210°F
(71-99°C), perform Cooling System
Troubleshooting (d1. Engine Overheats).

(7) If coolant temperature is 160-210°F
(71-99°C), perform Electrical System
Troubleshooting (e8. Temperature Gage
Does Not Operate or is Inaccurate).

(8) Shut down engine (TM 9-2320-366-10-1).

(9) Remove STE/ICE-R from DCA. xeapsoi
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a10. EXCESSIVE BLACK OR GRAY EXHAUST SMOKE

2-100

INITIAL SETUP

Equipment Conditions

Engine shut down (TM 9-2320-366-10-1).

Tools and Special Tools

Tool Kit, Genl Mech (ltem 46, [Appendix C)

START

KNOWN INFO

Air cleaner element
serviced by emergency
cleaning.

|_Air inlet system OK.

POSSIBLE PROBLEMS

Faulty air cleaner.
Clogged air filter.
Damaged manifold hose
and/or flex hose.
Damaged particle

extraction hose.

Does AIR FILTER
RESTRICTION
GAUGE read below
ellow area?

\

TEST OPTIONS

AIR FILTER RESTRICTION
GAUGE Check

REASON FOR QUESTION
Exhaust smoke may
be black or gray if
air flow to engine is

|

restricted.

Service air cleaner or
replace restricted air
hoses (para 4-2).

cleaning.

Air inlet system OK.

AIR FILTER RESTRICTION
GAUGE OK.

POSSIBLE PROBLEMS

Clogged air filter.
Damaged manifold
hose or flex hose.
Damaged particle

extraction flex hoses.

YES
Y
KNOWN INFO
" 2.
Air cleaner element
iced b
serviced by emergency Is air filter

clean?

\

|

TEST OPTIONS

Air filter check

REASON FOR QUESTION

Exhaust smoke may be
black or gray if air filter

is clogged.

Replace air filter

(para 4-2). Go to

( step 4 of this fault.




RESTRICTION GAUGE.

T™M 9-2320-366-20-1

AR FILTER
RESTRICTION GAUGE

STEERING WHEEL
REMOVED FOR
CLARITY

AIR FILTER RESTRICTION GAUGE CHECK
(1) Check reading on AIR FILTER

(2) Press RESET button on AIR FILTER
RESTRICTION GAUGE if reading is
between 15 and 20 (in yellow area) or
above 20 (in red area).

(3) Start engine (TM 9-2320-366-10-1) and

check AIR FILTER RESTRICTION
GAUGE again.

X2A1001A

(4) Shut down engine (TM 9-2320-366-10-1).

AIR FILTER CHECK

(1) Release three spring latches on intake
air cleaner cover.

(2) Remove intake air cleaner cover.

INTAKE AIR
(3) Remove air filter. Replace air filter

CLEANER
if clogged (para 4-2).
(4) Install air filter.

(5) Install intake air cleaner cover.

(6) Install three spring latches on intake
air cleaner cover.

e
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2-102

a10. EXCESSIVE BLACK OR GRAY EXHAUST SMOKE (CONT)

KNOWN INFO

Air cleaner element
serviced by emergency
cleaning.

Air inlet system OK.

AIR FILTER RESTRICTION
GAUGE OK.

|_Air filter OK.

TEST OPTIONS

POSSIBLE PROBLEMS

Damaged manifold
hose and flex hose.
Damaged particle

extraction flex hoses.

Visual inspection

Is turbocharger tube
or air cleaner flex
hose serviceable?

REASON FOR QUESTION

Exhaust smoke may be
black or gray if turbo-
charger tube or turbo-
charger intake hose is
kinked or damaged.

(o)
—/

4
o

Y

Replace turboc

harger

tube or flex hose

(para 4-2)

( Notify DS Maintenance. )

KNOWN INFO

Air cleaner element
serviced by emergency
cleaning.

Air inlet system OK.

Air indicator OK.

AIR FILTER RESTRICTION
GAUGE OK.

Turbocharger tube

and turbocharger intake
hose OK.

TEST OPTIONS

Visual inspection

POSSIBLE PROBLEMS

Damaged particle

extraction hose.

REASON FOR QUESTION

Is particle extraction
hose serviceable?

Exhaust smoke maybe
black or gray if particle
extraction hose is
kinked or damaged.

Y

Replace particle
v extraction hose
(para 4-2).

Y

( Notify DS Maintenance. )




(1) Raise cab (TM 9-2320-366-10-1).

(2) Check turbocharger tube and turbo-
charger hose for kinks and damage.

(3) If turbocharger tube or turbocharger
hose is damaged, replace turbocharger
tube or turbocharger hose (para 4-2).

(4) If turbocharger tube and turbocharger
hose are free from kinks and damage,
notify DS Maintenance.

(5) Lower cab (TM 9-2320-366-10-1).

(1) Check particle extraction hose for kinks
and damage.

(2) If particle extraction hose is damaged,
replace particle extraction hose (para 4-2).

(3) If particle extraction hose is OK, notify
DS Maintenance.
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al1. WHITE EXHAUST SMOKE

INITIAL SETUP

Equipment Conditions
Engine shut down (TM 9-2320-366-10-1).

Tools and Special Tools

Tool Kit, Genl Mech (ltem 46, [Appendix C)
Container (Capacity 40 gt (38L))
Goggles, Industrial (Item 15,[Appendix C]

2-104

START

KNOWN INFO

Air cleaner OK.

TEST OPTIONS

Engine Oil Check

POSSIBLE PROBLEMS

Contaminated engine oil.
Contaminated coolant.

Head gasket leaking.

Is engine oil clean
(contains no
presence of

coolant)?

(<o)

()

\

|

REASON FOR QUESTION

Engine oil contaminated
with coolant indicates
faulty head gasket

and/or oil cooler.

( Notify DS Maintenance. )

WARNING

KNOWN INFO

Air cleaner OK.
Engine oil OK.

Read WARNING

POSSIBLE PROBLEMS

Contaminated coolant.

Head gasket leaking.

Is coolant clean
(contains no oil
and does not
appear milky)?

|

TEST OPTIONS

Coolant Check

REASON FOR QUESTION
Contaminated coolant
indicates faulty head
gasket and/or oil

cooler.

C Notify DS Maintenance. )




ENGINE OIL CHECK

(1) Position container under engine oil pan.

(2) Remove drain plug from engine oil pan and
drain engine oil.

(3) Observe condition of engine oil.

(4) If engine oil is not clean, notify DS
Maintenance.

(5) Install drain plug in engine oil pan.

(6) Refill engine with oil [Appendix H}.

COOLANT CHECK

WARNING ||

Do not remove radiator cap
when engine is warm. Coolant
may be very hot and under
pressure. Failure to comply may
result in injury to personnel.

(1) Remove radiator cap from radiator overflow
tank.

(2) Observe condition of coolant inside radiator
overflow tank.

(3) If coolant is not clean, notify DS Maintenance.

(4) Install radiator cap on radiator overflow tank.

T™M 9-2320-366-20-1
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al1. WHITE EXHAUST SMOKE (CONT)

KNOWN INFO

Air cleaner OK.
Engine oil OK.
Coolant OK.

POSSIBLE PROBLEMS

Head gasket leaking.

TEST OPTIONS

Head Gasket Check

YES

\

|

Is head gasket
free from leaks?

Y

REASON FOR QUESTION

A faulty head gasket
will cause white exhaust
smoke.

( Notify DS Maintenance. )

( Notify DS Maintenance. )




HEAD GASKET CHECK

(1) Start engine (TM 9-2320-366-10-1).

(2) Raise cab (TM 9-2320-366-10-1).

(3) Check head gasket for leaks.

(4) If head gasket is leaking, notify DS
Maintenance.

(5) If head gasket is not leaking and white
exhaust smoke still exists, notify DS
Maintenance.

(6) Lower cab (TM 9-2320-366-10-1).

(7) Shut down engine (TM 9-2320-366-10-1).

TM 9-2320-366-20-1

HEAD GASKET

X2A11031

Change 1 2-107
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al2. LOW ENGINE POWER

INITIAL SETUP

Equipment Conditions

Engine shut down (TM 9-2320-366-10-1).

Tools and Special Tools

Tool Kit, Genl Mech (Item 46, [Appendix C)
STE/ICE-R (Item 41,

Materials/Parts

Packing, Preformed (2) (Item 203, [Appendix G)

References

T™ 9-4910-571-12&P

KNOWN INFO

‘ START ’

Fuel OK.

Oil level OK.
Air cleaner OK.
Air system OK.

TEST OPTIONS

Visual inspection

POSSIBLE PROBLEMS

Faulty fuel hoses between fuel
tank and fuel transfer pump.
Air in fuel system.

Dirty fuel filters.

Faulty fuel pressure

regulating valve.

Restricted or damaged fuel
filter.

Faulty fuel governor.

Are fuel hoses between
fuel tank and fuel transfer
pump free of kinks, breaks

KNOWN INFO

REASON FOR QUESTION

Leaks or bad bends in fuel
hoses will cause low engine

Fuel OK.

Oil level OK.
Air cleaner OK.
Air system OK.
Fuel hoses OK.

and leakage? powver.
®
Replace fuel
YES hose(s) (para 4-9).
o TEST OPTIONS
) Visual inspection

Is fuel system free from
air leaks at fuel/water
separator?

POSSIBLE PROBLEMS

Air in fuel system.

Dirty fuel filters.

Faulty fuel pressure
regulating valve.
Restricted or damaged fuel
filter.

Faulty fuel governor.

2-108 Change 1

REASON FOR QUESTION

Air in the fuel system will
cause low engine power.

Replace fuel/water
separator (para 4-13).




(1) Raise cab (TM 9-2320-366-10-1).
(2) Check fuel tank and fuel transfer pump

hoses for kinks, looseness, and leakage.

(3) If fuel hoses are not free from kinks or

1)
@

3

leaks, replace fuel hose(s) (para 4-9).

Push in fuel primer pump on fuel/water separator.

Pump fuel primer pump until resistance
is felt to purge air from fuel system.

If no resistance is felt, replace fuel/water
separator (para 4-13).

TM 9-2320-366-20-1
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al2. LOW ENGINE POWER (CONT)

KNOWN INFO

Fuel OK.

Qil level OK.

Air cleaner OK.

Air system OK.

Fuel hoses OK.

No air in fuel system.

TEST OPTIONS

POSSIBLE PROBLEMS

Dirty fuel filters.

Faulty fuel pressure
regulating valve.
Restricted or damaged fuel
filter.

Faulty fuel governor.

Are fuel/water separator
filter and fuel filter clean
and clear of debris?

(o)

Remove and inspect

REASON FOR QUESTION

Dirty or clogged fuel/water
separator filter and/or fuel

filter will cause low engine
power.

YES

-/

Replace fuel/water separator

filter (para 4-13) and/or fuel
filter (para 4-14).

KNOWN INFO

Fuel OK.

Oil level OK.

Air cleaner OK.

Air system OK.

Fuel hoses OK.

No air in fuel system.
Fuel filters clean.

4.

TEST OPTIONS

POSSIBLE PROBLEMS

Faulty fuel pressure
regulating valve.
Restricted or damaged fuel
filter.

Faulty fuel governor.

2-108.2 Change 1

Is fuel pressure regulating
valve free from leaks or
damage?

()

Visual inspection

REASON FOR QUESTION

A defective or leaking fuel
pressure regulating valve
will cause low engine power.

YES

Replace fuel pressure

regulating valve (para 4-3).
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Check fuel/water separator filter and
fuel filter for dirt and contamination.
Position drain pan under filter.

Remove filter element from base.
Inspect for clogs and debris.

If fuel water separator filter and/or

fuel filter is clogged, replace fuel/water
separator filter (para 4-13) and/or fuel
filter (para 4-14).

Check fuel pressure regulating valve for
leaks or damage.

If fuel pressure regulating valve is
damaged, replace fuel pressure regulating
valve (para 4-3).
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TM 9-2320-366-20-1

al2. LOW ENGINE POWER (CONT)

KNOWN INFO

Fuel OK.

Oil level OK.

Air cleaner OK.

Air system OK.

Fuel hoses OK.

No air in fuel system.

Fuel filters clean.

Fuel pressure regulating valve
OK.

WARNING
Read WARNING
on following page.

TEST OPTIONS

STE/ICE-R Test #50

POSSIBLE PROBLEMS

Faulty fuel governor.
Restricted or damaged fuel
filter.

2-108.4 Change 1

Is outlet pressure of fuel

transfer pump 39-58 psi?

REASON FOR QUESTION

Low fuel pressure from fuel
transfer pump will cause low
engine power.

YES

®

( Notify DS Maintenance. )




TM 9-2320-366-20-1

WARNING

Diesel fuel is flammable. If fuel is spilled,
clean it up immediately. Failure to comply
may result in serious injury or death to
personnel.

INLET SECONDARY

FUEL
FUEL
TUBE FILTER BASE

STE/ICE-R TEST #50

(1) Remove plug from adapter fitting on inlet
side of fuel filter base.

(2) Prepare STE/ICE-R Test #50 (TM 9-4910-
571-12&P) to adapter fitting.

(3) Start engine (TM 9-2320-366-10-1).

(4) Perform STE/ICE-R Test #50 (TM 9-4910-
571-12&P).

(5) Raise idle speed to 2000 rpm for 10
seconds.

(6) Pressure should read between 39 psi and
58 psi.

(7) Record test results.

(8) Shut down engine (TM 9-2320-366-10-1).

(9) If pressure is below 39 psi, notify DS
Maintenance.

ADAPTER

Change 1 2-108.5



TM 9-2320-366-20-1

al2. LOW ENGINE POWER (CONT)

KNOWN INFO

WARNING

Fuel OK.

Oil level OK.

Air cleaner OK.

Air system OK.

Fuel hoses OK.

No air in fuel system.

Fuel filters OK.

Fuel pressure regulating valve
OK.

Fuel governor OK.

Read WARNING
on following page.

TEST OPTIONS

POSSIBLE PROBLEMS

Restricted or damaged fuel
filter.

Is fuel filter free from

damage or restrictions?

STE/ICE-R Test #50

REASON FOR QUESTION

Low fuel pressure from fuel
filter will cause low engine
power.

( Notify DS Maintenance. )

2-108.6 Change 1

Replace fuel filter
(para 4-14).




WARNING

Diesel fuel is flammable. If fuel is spilled,
clean it up immediately. Failure to comply
may result in serious injury or death to
personnel.

STE/ICE-R TEST #50

(€]
@)
3
4
®)

(6)
7

®
©)
(10)

(11)
(12)

(13)
(14)

(15)

(16)

an

(18)

Remove plug from tee fitting on outlet
side of fuel filter base.

Remove adapter fitting from tee fitting on
inlet side of fuel filter base.

Install plug in tee fitting on inlet side of
fuel filter base.

Install adapter fitting in tee fitting on
outlet side of fuel filter base.

Prepare STE/ICE-R Test #50

(TM 9-4910-571-12&P) to adapter fitting.
Start engine (TM 9-2320-366-10-1).
Perform STE/ICE-R Test #50 (TM 9-4910-
571-12&P).

Raise idle speed to 2000 rpm for 10
seconds.

Pressure should read between 39 psi and
58 psi.

Record test results.

Shut down engine (TM 9-2320-366-10-1).

If test results indicate more than 10 psi
pressure difference from results of step 5

of this fault, replace fuel filter (para 4-14).
Disconnect STE/ICE-R from adapter fitting.

Remove adapter fitting and preformed
packing from tee fitting. Discard
preformed packing.

Remove plug and preformed packing
from tee fitting on inlet side of fuel filter
base. Discard preformed packing.

Install preformed packing, adapter fitting,
and plug in tee fitting on inlet side of
fuel filter base.

Install preformed packing and plug in tee
fitting on outlet side of fuel filter base.
Lower cab (TM 9-2320-366-10-1).

ADAPTER

Change 1
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2-13. FUEL SYSTEM TROUBLESHOOTING

This paragraph covers Fuel System Troubleshooting. The Fuel System Fault Indek, Table 234, lists faults for the fuel
system of the vehicle.

Table 2-4. Fuel System Fault Index

Fault No. Description Page
[b1. Engine Cranks But Does Not Start or Engine Stalls After Starting . .. .................... [2-110
[b2] Ether Starting Aid Does NOt OPErate . . . . . .ottt e e e e e [2-116
(b3 Fuel Consumption Too High . .. ... . [2-120
[b4] Accelerator Pedal Sticks . . ... .. [2-122

Change 1 2-109



TM 9-2320-366-20-1

b1l. ENGINE CRANKS BUT DOES NOT START OR ENGINE STALLS AFTER STARTING

INITIAL SETUP

Equipment Conditions

Engine shut down (TM 9-2320-366-10-1).
Cab Raised (TM 9-2320-366-10-1).

Tools and Special Tools

Materials/Parts
Ties, Cable, Plastic (Item 69 [Appendix D)
Packing, Preformed (Item 178,[Appendix G))
Packing, Preformed (2) (Item 203, [Appendix G)

Tool Kit, Genl Mech (Item 46, [Appendix C)

Pan, Drain (Item 24,

KNOWN INFO

NOTE

If engine cranks but does not start
perform Engine Troubleshooting
(a2. Engine Cranks But Does Not
Start) prior to beginning this task.

START

Malfunction in fuel system.
Engine cranking speed OK.

WARNING
Read WARNING
1. on following page. TEST OPTIONS
Visual inspection

POSSIBLE PROBLEMS

Fuel contaminated.

Faulty fuel return hose.
Faulty fuel transfer hose.
Faulty fuel transfer pump.
Faulty fuel tubes.

Faulty fuel filter.

Faulty fuel pressure
regulating valve.

Faulty orifice tube assembly.
Faulty fuel supply hose.
Faulty fuel tank.

Faulty fuel/water separator.
Faulty cylinder head.

REASON FOR QUESTION

Does fuel flow from fuel
pressure regulating valve?

This question eliminates
possible problems and
determines where

2-110 Change 1

troubleshooting continues.

Go to step 4

YES of this fault.




WARNING

Post signs that read "NO SMOKING WITHIN
50 FEET" when working with open fuel, fuel
lines, or open fuel tanks. failure to comply
may result in injury to personnel or damage
to equipment.

Diesel fuel is flammable. if fuel is spilled,
clean up immediately. Failure to comply may

result in serious injury or death to personnel.

NOTE
Remove plastic cable ties as required.

(1) Perform Fuel System Bleeding (para 4-11).

(2) If fuel flow is not present from fuel pressure
regulating valve, go to step 4 of this fault.

(3) If fuel flow is present, collect fuel sample.

FUEL PRESSURE
REGULATING VALVE

TM 9-2320-366-20-1

Change 1

Xbk1001b

2-111



TM 9-2320-366-20-1

b1l. ENGINE CRANKS BUT DOES NOT START OR ENGINE STALLS AFTER STARTING (CONT)

KNOWN INFO

Malfunction in fuel system.
Engine cranking speed OK.
Fuel transfer hose OK.
Fuel tubes OK.

Fuel filter OK.

Fuel pressure regulating
valve OK.

Orifice tube assembly OK.
Fuel supply hose OK.

Fuel tank OK.

Fuel/water separator OK.
Cylinder head OK.

Is fuel free from water,
debris, and contamination?

POSSIBLE PROBLEMS

Fuel contaminated.
Faulty return hose.
Faulty fuel transfer pump.

KNOWN INFO

TEST OPTIONS

Visual inspection

REASON FOR QUESTION

Contaminated fuel may cause
engine to stall after starting.

YES ( flush fuel system. )

WARNING

Malfunction in fuel system.
Engine cranking speed OK.
Fuel transfer hose OK.
Fuel tubes OK.

Fuel filter OK.

Fuel pressure regulating
valve OK.

Orifice tube assembly OK.
Fuel supply hose OK.

Fuel tank OK.

Fuel/water separator OK.
Cylinder head OK.

Fuel contaminant free.

Read WARNING
3. on following page.

Is fuel return hose free
from kinks, blockage,
or damage?

POSSIBLE PROBLEMS

Faulty return hose.
Faulty fuel transfer pump.

TEST OPTIONS

Visual inspection

REASON FOR QUESTION

If fuel return hose is OK,
fuel transfer pump is faulty.

®

Replace fuel return
hose (para 4-9).

( Notify DS Maintenance. )

2-112 Change 1




(€]
&)

(€]

(2
3

4

®)
(6)
)

Check fuel sample from step 1 for water,
debris, and contamination.

If fuel is not free from contamination,
flush fuel tank, fuel hoses, and replace
fuel filters.

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.

Diesel fuel is flammable. If fuel is spilled,
clean it up immediately. Failure to comply
may result in serious injury or death to
personnel.

Disconnect fuel return hose from fuel
pressure regulating valve.

Disconnect fuel return hose from fuel tank.
Apply compressed air to one end of fuel
return hose.

If compressed air does not flow freely
through fuel return hose, replace fuel
return hose (para 4-9).

If compressed air flows freely through
fuel return hose, notify DS Maintenance.
Connect fuel return hose to fuel pressure
regulating valve.

Connect fuel return hose to fuel tank.

TM 9-2320-366-20-1
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TM 9-2320-366-20-1

b1l. ENGINE CRANKS BUT DOES NOT START OR ENGINE STALLS AFTER STARTING (CONT)

KNOWN INFO

Malfunction in fuel system.
Engine cranking speed OK.
Fuel return hose OK.

POSSIBLE PROBLEMS

Does fuel flow from
fuel/water separator?

Faulty fuel transfer hose.
Faulty fuel transfer pump.
Faulty fuel tubes.

Faulty fuel filter.

Faulty fuel pressure
regulating valve.

Faulty orifice tube assembly.
Faulty fuel supply hose.
Faulty fuel tank.

Faulty fuel/water separator.
Faulty cylinder head.

KNOWN INFO

TEST OPTIONS

Visual inspection

REASON FOR QUESTION

This question eliminates
possible problems and
determines where
troubleshooting continues.

YES

Go to step 12
of this fault.

Malfunction in fuel system.
Engine cranking speed OK.
Fuel return hose OK.

Fuel supply hose OK.

Fuel tank OK.

Fuel/water separator OK.

Does fuel flow from
fuel transfer hose?

POSSIBLE PROBLEMS

Faulty fuel transfer hose.
Faulty fuel transfer pump.
Faulty fuel tubes.

Faulty fuel filter.

Faulty fuel pressure
regulating valve.

Faulty orifice tube assembly.
Faulty cylinder head.

2-114 Change 1

TEST OPTIONS

Visual inspection

REASON FOR QUESTION

If fuel does not flow from fuel
transfer hose, fuel transfer hose
is faulty.

Replace fuel transfer
hose (para 4-9).
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Disconnect fuel transfer hose from
fuel/water separator.

Depress button on fuel/water separator
as many times as necessary to get a
steady stream of clear fuel.

If fuel does not flow from fuel/water
separator, go to step 12 of this fault.
Connect fuel transfer hose to fuel/water
separator.

Disconnect fuel transfer hose from fuel
transfer pump.

Depress button on fuel/water separator
as many times as necessary to get a
steady stream of clear fuel.

If fuel does not flow from fuel transfer hose,

replace fuel transfer hose (para 4-9).
Connect fuel transfer hose to fuel transfer

pump.

TM 9-2320-366-20-1

FUEL/WATER
SEPARATOR

FUEL TRANSFER
HOSE

FUEL
TRANSFER
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TM 9-2320-366-20-1

b1l. ENGINE CRANKS BUT DOES NOT START OR ENGINE STALLS AFTER STARTING (CONT)

KNOWN INFO

Malfunction in fuel system.
Engine cranking speed OK.
Fuel return hose OK.

Fuel supply hose OK.

Fuel tank OK.

Fuel/water separator OK.
Fuel transfer hose OK.

TEST OPTIONS

Visual inspection

REASON FOR QUESTION

Does fuel flow from If fuel does not flow from
fuel transfer pump? fuel transfer pump, fuel

POSSIBLE PROBLEMS

Faulty fuel transfer pump.
Faulty fuel tubes.

Faulty fuel filter.

Faulty fuel pressure
regulating valve.

Faulty orifice tube assembly.
Faulty cylinder head.

KNOWN INFO

transfer pump is faulty.

YES ( Notify DS Maintenance. )

Malfunction in fuel system.
Engine cranking speed OK.
Fuel return hose OK.

Fuel supply hose OK.

Fuel tank OK.

Fuel/water separator OK.
Fuel transfer hose OK.

Fuel transfer pump OK.

TEST OPTIONS

Visual inspection

REASON FOR QUESTION

Does fuel flow from
fuel tube?

If fuel does not flow from
fuel tube, fuel tube is faulty.

POSSIBLE PROBLEMS

Faulty fuel tubes.

Faulty fuel filter.

Faulty fuel pressure
regulating valve.

Faulty orifice tube assembly.
Faulty cylinder head.

2-114.2 Change 1

Replace fuel tube from
YES fuel filter base to fuel
transfer pump (para 4-10).
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Disconnect fuel tube from fuel transfer
pump. discard preformed packing.
Depress button on fuel/water separator
as many times as necessary to get a
steady stream of clear fuel.

If fuel does not flow from fuel transfer
pump, notify DS Maintenance.

Install preformed packing and fuel tube
on fuel transfer pump.

Remove plug from adapter fitting on inlet
side of fuel filter base.

Depress button on fuel/water separator

as many times as necessary to get a

steady stream of clear fuel.

If fuel does not flow from fuel tube, replace
fuel tube from fuel filter base to fuel transfer
pump (para 4-10).

Install plug in adapter fitting on inlet side

of fuel filter base.

TM 9-2320-366-20-1
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TM 9-2320-366-20-1

b1l. ENGINE CRANKS BUT DOES NOT START OR ENGINE STALLS AFTER STARTING (CONT)

KNOWN INFO

Malfunction in fuel system.
Engine cranking speed OK.
Fuel return hose OK.

Fuel supply hose OK.

Fuel tank OK.

Fuel/water separator OK.
Fuel transfer pump OK.
Fuel transfer hose OK.

TEST OPTIONS

Visual inspection

POSSIBLE PROBLEMS

Faulty fuel filter.

Faulty fuel tube.

Faulty fuel pressure
regulating valve.

Faulty orifice tube assembly.
Faulty cylinder head.

KNOWN INFO

Does fuel flow from
fuel filter?

REASON FOR QUESTION

If fuel does not flow from
fuel filter, fuel filter is faulty.

YES

Malfunction in fuel system.
Engine cranking speed OK.
Fuel return hose OK.

Fuel supply hose OK.

Fuel tank OK.

Fuel/water separator OK.
Fuel transfer hose OK.

Fuel transfer pump OK.
Fuel filter OK.

Replace fuel filter
(para 4-14).

TEST OPTIONS

Visual inspection

POSSIBLE PROBLEMS

Faulty fuel tube.

Faulty fuel pressure
regulating valve.

Faulty orifice tube assembly.
Faulty cylinder head.

2-114.4 Change 1

Does fuel flow from
fuel tube?

REASON FOR QUESTION

If fuel does not flow from
fuel tube, fuel tube is faulty.

YES

Replace fuel tube from
fuel filter base to engine
head (para 4-10).
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Remove plug and preformed packing

from tee fitting on outlet side of fuel

filter base. discard preformed packing.
Depress button on fuel/water separator
as many times as necessary to get a
steady stream of clear fuel.

If fuel does not flow from fuel filter,
replace fuel filter (para 4-14).

Install preformed packing and plug in

tee fitting on outlet side of fuel filter base.

Disconnect fuel tube from cylinder head.
Discard preformed packing.

Depress button on fuel/water separator

as many times as necessary to get a
steady stream of clear fuel.

If fuel does not flow from fuel tube, replace
fuel tube from fuel filter base to cylinder
head (para 4-10).

Install preformed packing and fuel tube

on cylinder head.
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TM 9-2320-366-20-1

b1l. ENGINE CRANKS BUT DOES NOT START OR ENGINE STALLS AFTER STARTING (CONT)

KNOWN INFO

Malfunction in fuel system.
Engine cranking speed OK.
Fuel return hose OK.

Fuel supply hose OK.

Fuel tank OK.

Fuel/water separator OK.
Fuel transfer pump OK.
Fuel transfer hose OK.

Fuel filter OK.

Fuel tube OK.

POSSIBLE PROBLEMS

Faulty fuel pressure
regulating valve.

Faulty orifice tube assembly.
Faulty cylinder head.

10.

TEST OPTIONS

Visual inspection

Does fuel flow from
orifice tube?

REASON FOR QUESTION

If fuel flows from orifice tube,
fuel pressure regulating valve
is faulty.

Replace fuel pressure
regulating valve (para 4-3).

KNOWN INFO

Malfunction in fuel system.
Engine cranking speed OK.
Fuel return hose OK.

Fuel supply hose OK.

Fuel tank OK.

Fuel/water separator OK.
Fuel transfer pump OK.
Fuel transfer hose OK.
Fuel filter OK.

Fuel tube OK.

Fuel pressure regulating
valve OK.

POSSIBLE PROBLEMS

Faulty orifice tube assembly.
Faulty cylinder head.

2-114.6 Change 1

11.

Go to step 11 of
this fault.

TEST OPTIONS

Visual inspection

Does fuel flow from
cylinder head?

REASON FOR QUESTION

If fuel flow is not present,
cylinder head is faulty.

If fuel flow is present, orifice
tube assembly is faulty.

( Notify DS Maintenance. )

Replace orifice tube
assembly (para 4-7).




)
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Remove fuel pressure regulating valve
(para 4-3).

Depress button on fuel/water separator
as many times as necessary to get a
steady stream of clear fuel.

If fuel does not flow form orifice tube,
go to step 11 of this fault.

If fuel flow is present, replace fuel
pressure regulating valve (para 4-3).

Remove orifice tube assembly (para 4-7).
Depress button on fuel/water separator
as many times as necessary to get a
steady stream of clear fuel.

If fuel does not flow from cylinder head,
notify DS Maintenance.

If fuel flow is present, replace orifice tube
assembly (para 4-7).

Install orifice tube assembly (para 4-7).
Install fuel pressure regulating valve
(para 4-3).

ORIFICE
TUBE

TM 9-2320-366-20-1

Change 1

CYLINDER

Xkok 1006k
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b1l. ENGINE CRANKS BUT DOES NOT START OR ENGINE STALLS AFTER STARTING (CONT)

KNOWN INFO

WARNING

Malfunction in fuel system.
Engine cranking speed OK.
Fuel return hose OK.

Fuel transfer pump OK.
Fuel transfer hose OK.
Fuel filter OK.

Fuel tube OK.

Fuel pressure regulating
valve OK.

Orifice tube assembly OK.
Cylinder head OK.

Read WARNING
12. on following page.

TEST OPTIONS

Visual inspection

POSSIBLE PROBLEMS

Faulty fuel supply hose.
Faulty fuel tank.
Faulty fuel/water separator.

KNOWN INFO

Is fuel supply hose free
from kinks, blockage,
or damage?

(o)

REASON FOR QUESTION

If compressed air does not flow
freely through fuel supply hose,
fuel supply hose is faulty.

O

Replace fuel supply
hose (para 4-9).

WARNING

Malfunction in fuel system.
Engine cranking speed OK.
Fuel return hose OK.

Fuel transfer pump OK.
Fuel transfer hose OK.
Fuel filter OK.

Fuel tube OK.

Fuel pressure regulating
valve OK.

Orifice tube assembly OK.
Cylinder head OK.

Fuel supply hose OK.

Read WARNING
13. on following page.

TEST OPTIONS

Visual inspection

POSSIBLE PROBLEMS

Faulty fuel tank.
Faulty fuel/water separator.

2-114.8 Change 1

Is fuel pick-up tube free
from blockage or damage?

REASON FOR QUESTION

If compressed air does not
flow freely through fuel pick-up
tube, fuel tank is faulty. If
compressed air flows freely
through fuel pick-up tube,
fuel/water separator is faulty.

YES

Replace fuel/water
separator (para 4-13).

Replace fuel tank
(para 4-8).




@
@
3
4

®)

1)
@

3

~

4

~

®)
(6)

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.

Disconnect fuel supply hose from
fuel/water separator.

Disconnect fuel supply hose from
fuel tank.

Apply compressed air to one end of
fuel supply hose.

If compressed air does not flow freely
through fuel supply hose, replace fuel
supply hose (para 4-9).

Connect fuel supply hose to
fuel/water separator.

Remove fuel cap from fuel tank.

Apply compressed air to 90° degree
fitting on fuel tank and listen for air
bubbles in fuel tank.

If air flow is not present, replace

fuel tank (para 4-8).

If air flow is present, replace fuel/water
separator (para 4-13).

Connect fuel supply hose to fuel tank.
Install fuel cap on fuel tank.

TM 9-2320-366-20-1

FUEL/WATER
SEPARATOR

FUEL SUPPLY
HOSE

FUEL SUPPLY
HOSE

FITTING

FUEL TANK

Xk 1007k
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b2. ETHER STARTING AID DOES NOT OPERATE

INITIAL SETUP

Equipment Conditions

Engine shut down (TM 9-2320-366-10-1).
Spare tire lowered (TM 9-2320-366-10-2).

KNOWN INFO

START

WARNING

Nothing

Read WARNING
1. on following page.

TEST OPTIONS

POSSIBLE PROBLEMS

Empty, leaking, or damaged
ether cylinder.

Faulty ether valve.

Ether hose loose.

KNOWN INFO

Is there an adequate supply
of ether and is ether cylinder
secure and free from
damage?

Ether Cylinder Inspection

REASON FOR QUESTION

No ether will be available to
start engine if ether cylinder is
empty.

( Replace ether cylinder (para 4-15). )

Ether cylinder OK.

TEST OPTIONS

POSSIBLE PROBLEMS

Faulty ether valve.
Ether hose loose.

2-116

Does ether valve operate
properly?

Ether Injector Valve Test

REASON FOR QUESTION

Ether valve and/or electrical
system is faulty if click is not
heard when ether start switch
is pressed.

®

YES

Perform Electrical System Troubleshooting

(e97. Ether Start Does Not Operate).




WARNING ||

Starting fluid is toxic and
highly flammable. Container
is pressurized. NEVER heat
container and NEVER discharge
starting fluid in confined areas
or near open flame. Failure to
comply may result in injury to
personnel.
NOTE

Temperature at engine block

must be below 100° F

(38° C) before ether starting

aid will work.

ETHER CYLINDER INSPECTION

(1) Remove ether cylinder (para 4-13).

(2) Shake ether cylinder to determine
if ether is present.

(3) Check ether cylinder for damage.

(4) Install ether cylinder (para 4-13).

ETHER VALVE TEST

(1) Position master power switch to on (TM
9-2320-366-10-1).

(2) Press ether start switch (TM
9-2320-366-10-1) and listen for ether valve
to click.

(3) Position master power switch to off (TM
9-2320-366-10-1).

T™M 9-2320-366-20-1

:[7 @
j—— h
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= W ETHER CYLINDER
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ETHER VALVE

X2B0201A
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2-118

b2. ETHER STARTING AID DOES NOT OPERATE (CONT)

KNOWN INFO 3
Ether cylinder OK. )
|_Ether valve OK. Is ether hose between
POSSIBLE PROBLEMS ether cylinder and
Ether hose loose. engine in good

condition, free from
kinks, cracks,
leakage, or damage?

®

Y

TEST OPTIONS

Visual insgection
REASON FOR QUESTION

Ether will not go into
engine if it is leaking
from ether hose. Replace
ether hose if kinked,
cracked, leaking, or

damaged.

(Replace ether hose)

( Notify DS Maintenance. )
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ETHER HOSE
(1) Raise cab (TM 9-2320-366-10-1).
(2) Check ether hose between ether cylinder and ﬁ —=1
engine for leaks and damage. ( ” &
(3) Lower cab (TM 9-2320-366-10-1). = ) /
[ 8 G
Y T

ETHER CYLINDER

V77— >N

ETHER VALVE X2B0202A

2-119



T™M 9-2320-366-20-1

b3. FUEL CONSUMPTION TOO HIGH

INITIAL SETUP

Equipment Conditions
Engine shut down (TM 9-2320-366-10-1).

‘ START ’

Y WARNING
KNOWN INFO 1 Read WARNING TEST OPTIONS
Secondary fuel filter, ’ on followin Visual inspection

fuel hoses, fittings, and
draincocks OK.
POSSIBLE PROBLEMS

Damaged fuel tank.

REASON FOR QUESTION
A leaking fuel tank
will cause high fuel

consumption.

Is fuel tank free from
leaks?

Y
VY ( Replace fuel tank )
(para 4-8).

YES

( Notify DS Maintenance. )

2-120



WARNING

Diesel fuel is flammable.

If fuel is spilled, clean it

up immediately. Failure to
comply may result in serious
injury or death to personnel.

(1) Check fuel tank for damage, and for loose
or missing mounting hardware.

(2) If fuel tank is damaged, replace fuel tank
(para 4-8).

T™M 9-2320-366-20-1

FUEL TANK

42B03011
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b4. ACCELERATOR PEDAL STICKS
INITIAL SETUP
Equipment Conditions Tools and Special Tools
Engine shut down (TM 9-2320-366-10-1). Tool Kit, Genl Mech (ltem 46, [Appendix C)
( START ’
Y
KNOWN INFO 1 TEST OPTIONS
Nothing ’ Fuel Control Linkage
POSSIBLE PROBLEMS Return Test
Faulty accelerator pedal. Does fuel control REASON FOR QUESTION
Faulty fuel control linkage return to normal If fuel control linkage
linkage. position after snap test? returns to normal position
after snap test,accel-
erator pedal is faulty.

®

Y
YES Y
( Go to step 2 of this fault. )

Replace accelerator pedal
(para 4-21).

2-122



FUEL CONTROL LINKAGE RETURN TEST

(1) Disconnect accelerator pedal from throttle
control threaded rod (para 4-21).

(2) Pull down throttle control threaded rod and
release.

(3) If throttle control threaded rod snapped back to
normal position, replace accelerator pedal
(para 4-21).

(4) If throttle control threaded rod did not snap back
to normal position, go to step 2 of this fault.

(5) Connect accelerator pedal to throttle control
threaded rod (para 4-21).

T™M 9-2320-366-20-1

STEERING WHEEL
REMOVED FOR
CLARITY

THROTTLE
CONTROL
THREADED

ROD ACCELERATOR

PEDAL

X2B0401A
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2-124

KNOWN INFO

Accelerator pedal OK.

POSSIBLE PROBLEMS

Faulty fuel control

linkage.

Is fuel control

linkage secure

and free from
damage?

(o)

b4. ACCELERATOR PEDAL STICKS (CONT)

TEST OPTIONS

Visual inspection

REASON FOR QUESTION

Missing hardware
or damage to the
fuel control linkage
will cause the

()

Y

engine to overspeed.

Replace missing

YES

hardware or damaged

linkage (para 4-12, 4-17,
4-18, 4-19, and/or

4-20).

( Fault corrected. )




(1) Remove instrument panel assembly (para 7-15).

(2) Check fuel control linkage for improper
assembly, missing hardware, damaged parts,
and proper lubrication (para 4-17, 4-19,
and 4-20).

(3) Install instrument panel assembly (para 7-15).

(4) Raise cab (TM 9-2320-366-10-1).

(5) Check fuel control linkage for improper
assembly, missing hardware, and damaged
parts (para 4-16, 4-12, and 4-18).

(6) Lower cab (TM 9-2320-366-10-1).

T™M 9-2320-366-20-1
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2-14. EXHAUST SYSTEM TROUBLESHOOTING

This paragraph covers Exhaust System Troubleshooting. The Exhaust System Fault IndeX,_Table 2-b, lists faults for
the exhaust system of the vehicle.

Table 2-5. Exhaust System Fault Index

Fault No. Description Page
[c1l. Exhaust System Unusually Noisy or Vibrates Excessively During Engine Operation . ......... [2-128]
[c2. Exhaust Fumes in Cab . . ... ... e

Change 1 2-127
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cl. EXHAUST SYSTEM UNUSUALLY NOISY OR VIBRATES EXCESSIVELY DURING ENGINE

OPERATION

INITIAL SETUP

Equipment Conditions

Engine shut down (TM 9-2320-366-10-1).
Cab raised (TM 9-2320-366-10-1).

Tools and Special Tools

Tool Kit, Genl Mech (Item 46,[Appendix C)

Goggles, Industrial (Item 15, [Appendix C)

START

WARNING

KNOWN INFO

Nothing

Read WARNING
1. on following page.

TEST OPTIONS

POSSIBLE PROBLEMS

Loose or leaking tailpipe,
muffler, exhaust junction to
muffler pipe, exhaust pipe
bracket assembly(s), engine to
junction exhaust pipe, or loop
clamp halves. Loose or leaking
exhaust manifold.

2-128

Are the tailpipe, muffler,
exhaust junction to
muffler pipe, exhaust pipe
bracket assembly(s),
engine to junction
exhaust pipe, and loop
clamp halves secure and
free from damage?

Visual Inspection

REASON FOR QUESTION

Engine may operate with
excessive noise or vibration if
tailpipe, muffler, exhaust
junction to muffler pipe,
exhaust pipe bracket
assembly(s), engine to junction
exhaust pipe, or loop clamp
halves are loose or damaged.

®

YES

Tighten connection(s) or replace leaking or
damaged component(s) (para 5-2 thru 5-4).
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|| WARNING

Ensure exhaust system
is cool before performing
maintenance. Failure to
comply may result in
injury to personnel.

NOTE

Exhaust system component
hardware has to be torqued.
Refer to para 5-2 thru 5-4.

Check tailpipe, muffler, and
exhaust pipes for loose connections

and damage. e e 0 ENGINE TO
MUFFLER LOOP JUNCTION
CLAMP EXHAUST
PIPE EXH

TAILPIPE

42C0101A
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c1. EXHAUST SYSTEM UNUSUALLY NOISY OR VIBRATES EXCESSIVELY DURING ENGINE OPERATION

(CONT)
KNOWN INFO 2 TEST OPTIONS
Tailpipe, muffler, ' Visual inspection

junction to muffler
exhaust pipe, exhaust
pipe bracket assembly(s),
engine to junction
exhaust pipe, and clamp

Is exhaust manifold - -
Engine may operate with

free from leaks ) .
excessive noise or

d ?
or damage vibration when exhaust

manifold is loose or

|_halves OK. fNO\ leaking.
POSSIBLE PROBLEMS _/
Loose or leaking exhaust Y
manifold. ( Notify DS Maintenance. )

( Notify DS Maintenance. )

2-130
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(1) Start engine (TM 9-2320-366-10-1).

(2) Check exhaust manifold for looseness
or evidence of exhaust leakage.

(3) Shut down engine (TM 9-2320-366-10-1).

(4) Lower cab (TM 9-2320-366-10-1).

EXHAUST MANIFOLD

4B2C1BA-
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c2. EXHAUST FUMES IN CAB

INITIAL SETUP

Equipment Conditions

Engine shut down (TM 9-2320-366-10-1).

< START ,

Y WARNING

KNOWN INFO

Nothing

Read WARNING

TEST OPTIONS

on foIIowing page.

POSSIBLE PROBLEMS

Loose or leaking engine to
junction exhaust pipe,
muffler, or tailpipe.

Loose or leaking exhaust
pipe.

Loose or leaking exhaust

Visual inspection

Are engine to

REASON FOR QUESTION

junction exhaust pipe,
muffler, and tailpipe
secure and free from

damage?

manifold.

Exhaust fumes may enter
cab if engine to junction
exhaust pipe, muffler,

or tailpipe are loose or

KNOWN INFO

Engine to junction
exhaust pipe,

muffler; and tailpipe OK.
POSSIBLE PROBLEMS

damaged.
N\
|
YES Tighten connectl'on(s) or
replace leaking
component(s) (para
5-2 thru 5-4).
Y
TEST OPTIONS

Loose or leaking junction
to muffler exhaust pipe.
Loose or leaking exhaust

Visual inspection

Is junction to exhaust
pipe free from damage
or leaks?

manifold.

2-132

Replace junction

to muffler exhaust
ipe (para 5-3).

leaking.

REASON FOR QUESTION

Exhaust fumes may enter
cab if junction to muffler
exhaust pipe is loose or




WARNING

Ensure exhaust system
is cool before performing
maintenance. Failure to
comply may result in
injury to personnel.

NOTE
Exhaust system component
hardware has to be torqued.
Refer to para 5-2 thru 5-4.

Check junction to muffler exhaust pipe,
muffler, and tailpipe for loose
connections and leaks.

Check engine to junction exhaust
pipe for loose connections or leaks.

T™M 9-2320-366-20-1

ENGINE TO
JUNCTION TO
MURELER EXHAUST JUNCTION EXHAUST
PIPE PIPE

EXHAUST

TAILPIPE MUFFLER

42C0201A
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c2. EXHAUST FUMES IN CAB (CONT)

KNOWN INFO 3 TEST OPTIONS
Engine to junction ) Visual inspection
exhaust pipe, muf- REASON FOR QUESTION

Is th haust
fler, and tailpipe OK. S the exhaus Exhaust fumes may enter

manifold free from

Junction to muffler cab if exhaust manifold
damage or leaks?

exhaust pipe OK.
POSSIBLE PROBLEMS

is loose or leaking.

Loose or leaking exhaust / NO \
manifold. u
Y
YES ( Notify DS Maintenance. )

Y

( Notify DS Maintenance. )
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(1) Raise cab (TM 9-2320-366-10-1).

(2) Start engine (TM 9-2320-366-10-1).

(3) Check exhaust manifold for looseness
or leaks.

(4) Shut down engine (TM 9-2320-366-10-1).

(5) Lower cab (TM 9-2320-366-10-1).

T™M 9-2320-366-20-1

EXHAUST MANIFOLD

4B2C1BA-
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2-15. COOLING SYSTEM TROUBLESHOOTING

This paragraph covers Cooling System Troubleshooting. The Cooling System Fault IndeX,_Table 2-B, lists faults for
the cooling system of the vehicle.

Table 2-6. Cooling System Fault Index

Fault No. Description Page
[d1. Engine OVErNEAtS . . . . . . . ot [2-138]
[d2] Oilin CooliNg SYStemM . . . .o [2-150
[d3 Loss Of Coolant . . ... .. [2-152]

Change 1 2-137
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dl. ENGINE OVERHEATS
INITIAL SETUP
Equipment Conditions Tools and Special Tools
Engine shut down (TM 9-2320-366-10-1). Tool Kit, Genl Mech (Iitem 46, [Appendix C)
Test Kit, Radiator (Item 41.1,[Appendix C)
Personnel Required Pressure Tester, Radiator (Item 26,[Appendix C)
(2 Pan, Drain (Iltem 24,
Wrench, Torque, 0-200 Ib-in. (Item 59,[Appendix C)
NOTE
Perform engine troublesh ooting a9. ENGINE
OVERHEATS prior to beginning this task.
START
WARNING
CAUTION
, Read WARNING and
CAUTION on
KNOWN INFO 1 following page. TEST OPTIONS
Coolant level OK. Visual Inspection
Radiator core free of debris. Is radiator secure
WATER TEMP gage OK. and free from damage? REASON FOR QUESTION
SOSSIBLE PROBLEMS If Igaks or damage are present,
radiator is faulty.

Faulty radiator.

Faulty upper and lower coolant
hoses.

Faulty radiator cap.

Faulty radiator overflow tank @
and hoses.

Loss of pressure in cooling
system.

Faulty radiator fan shroud. '
Faulty water pump.

Faulty thermostat. .
Faulty fan clutch. YES ( Replace radiator (para 6-2). )

2-138 Change 2
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WARNING

Coolant may be very hot and under
pressure from engine operation. Ensure
engine is cool before performing
troubleshooting. Failure to comply may
result in injury to personnel.

Raise cab (TM 9-2320-366-10-1).
Check radiator for leaks and damage.
Remove radiator cap from radiator
overflow tank.

Install test kit on radiator overflow tank.
Install radiator tester on test kit.

CAUTION

RADIATOR

§!’/ CAP

Do not pressurize over 16 psi (110 kPa). RADIATOR
Failure to comply may result in damage to OVERFLOW
cooling system.

Pressurize radiator overflow tank, using
tester, to 15 psi (103 kPa).
Observe radiator for coolant leaks.

NOTE
Pressure loss without external leaks
indicates engine internal coolant leaks.

) XBDO101B
Observe radiator tester for loss of pressure.

If leaks or damage are present, replace radiator
(para 6-2).

Change 1 2-139
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d1. ENGINE OVERHEATS (CONT)

TEST OPTIONS

Visual Inspection

REASON FOR QUESTION

This question eliminates
possible problems and
determines where
troubleshooting continues.

WARNING
CAUTION
Read WARNING and
KNOWN INFO CAUTION on
2. following page.

Coolant level OK.
Radiator core free of debris. Does cooling system
WATER TEMP gage OK. maintain pressure?
Radiator OK.

POSSIBLE PROBLEMS
Faulty upper and lower coolant
hoses.
Faulty radiator cap.
Faulty radiator overflow tank /N-O\
and hoses. u
Loss of pressure in cooling
system.
Faulty radiator fan shroud.
Faulty water pump.
Faulty thermostat.
Faulty fan clutch.

|
YES

2-140 Change 2

( Go to step 7 of this fault. )
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WARNING

Coolant may be very hot and under
pressure from engine operation. Ensure
engine is cool before performing
troubleshooting. Failure to comply may
result in injury to personnel.

CAUTION

Do not pressurize over 16 psi (110 kPa).
Failure to comply may result in damage to
cooling system.

Pressurize radiator overflow tank, using
tester, to 15 psi (103 kPa).

Observe radiator overflow tank for coolant
leaks.

NOTE

Pressure loss without external leaks
indicates engine internal coolant leaks.

Observe radiator tester for loss of pressure.
If cooling system does not maintain pressure,
go to step 7 of this fault.

Remove tester and test kit from radiator
overflow tank.

Install radiator cap on radiator overflow tank.

RADIATOR
OVERFLOW

i o[
A

TM 9-2320-366-20-1

Change 2

RADIATOR

§!/ CAP

XBD0102B
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d1. ENGINE OVERHEATS (CONT)

KNOWN INFO

3.

Coolant level OK.
Radiator core free of debris.
WATER TEMP gage OK.

Radiator OK.

Upper and lower coolant hoses
OK.

Radiator cap OK.

Radiator overflow tank and
hoses OK.

Cooling system pressure OK.

POSSIBLE PROBLEMS

Faulty radiator fan shroud.
Faulty water pump.

Faulty thermostat.

Faulty fan clutch.

2-142 Change 2

YES

Is radiator fan shroud secure
and free from damage?

TEST OPTIONS

Visual Inspection

REASON FOR QUESTION

If damage is present, radiator
fan shroud is faulty.

®

Tighten radiator fan shroud

hardware or replace radiator

fan shroud (para 6-4).
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(1) Check radiator fan shroud for loose hardware