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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

Removerings, 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.

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.
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WARNING SUMMARY (CONT)

WARNING

Adhesives, solvents, and sealing compounds can burn easily, can give off
harmful vapors, and are harmful to skin and clothing. To avoid injury or
death, keep away from open fire and use in a well-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

e 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 degrees F (38 degrees C) and for Type Il is 130 degrees F (50
degrees 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

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
bein accordance with FM-3-5 and local SOP. Failure to comply may result
in serious injury or death to personnel.
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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

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

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.

WARNING

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

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

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

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 result in
injury to personnel.

WARNING

Wheel drum weighs approximately 90 Ib (41 Kg). 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 Ib (41 kg). 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 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.

WARNING

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

WARNING

Spring brakes must be caged before attempting replacement of a rear 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

Wire rope can become frayed or contain broken wires. Wear heavy
leather-palmed gloves when handling wire rope. Frayed or broken wires
can injure hands. 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.
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f Change 2

WARNING SUMMARY (CONT)

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 to personnel.

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

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

Sling spreader weighs approximately 200 Ibs (91 kgs). Attach a suitable lifting
device prior to removal. Failure to comply may result in injury to personnel or
damage to equipment.

WARNING

Remove all loose equipment from van body. Failure to comply may result in
injury to personnel or damage to equipment.

WARNING

Van body weighs approximately 3,360 Ibs (1525 kgs) empty. Attach a suitable
lifting device prior to removal. Failure to comply may result in serious injury or
death to personnel.

WARNING

Guide ropes must be attached at opposite corners of van body to aid in
controlling van body during removal. Failure to comply may result in serious
injury or death to personnel.

WARNING

Center of gravity will change depending on equipment installed in van body.
Attach and adjust lifting device so that van body lifts level. Failure to comply
may result in serious injury or death to personnel or damage to equipment.

WARNING

Pod frame weighs approximately 80 Ibs (36 kgs). Attach a suitable lifting device
prior to removal. Failure to comply may result in injury to personnel or damage
to equipment.

WARNING

Do not install pod frame on van body for 72 hours after installing blind rivet nuts
and spacers. Failure to comply may result in injury to personnel and/or damage
to equipment.

WARNING

Goggles and gloves must be worn when working with glass. Failure to comply
may result in injury to personnel.
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h Change 2

WARNING SUMMARY (CONT)

WARNING

RH door assembly weighs approximately 85 Ibs (39 kgs). Attach a suitable
lifting device prior to removal. Failure to comply may result in injury to
personnel or damage to equipment.

WARNING

LH door assembly weighs approximately 85 Ibs (39 kgs). Attach a suitable
lifting device prior to removal. Failure to comply may result in injury to
personnel or damage to equipment.

WARNING

Wear appropriate eye protection when handling fluorescent lamps. Failure
to comply may result in injury to personnel.

WARNING

Heavy objects/loads, such as tool boxes and heavy parts, must always be
carried on the floor with the weight distributed as equally as possible
between left and right sides of M1079 van. Failure to comply decreases the
stability of the M1079 van and will increase the likelihood of a rollover.

Heavy cabinets must always be mounted as low as possible with the weight
distributed as equally as possible between left and right sides of M1079 van.
Remember to consider the weight of the items that will be stored in the
cabinets. Failure to comply decreases the stability of the M1079 van and
will increase the likelihood of a rollover.

Always keep in mind, when placing items inside the M1079 van, that heavier
items must always be positioned as low as possible and the weight
distributed as equally as possible between left and right sides of M1079 van.
Failure to comply decreases the stability of the M1079 van and will increase
the likelihood of a rollover.

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.
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WARNING

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

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

WARNING

Heater weighs approximately 120 Ibs (54 kgs). Use the aid of an assistant when
lifting. Failure to comply may result in injury to personnel.

WARNING

200 amp alternator weighs approximately 70 Ibs (32 kgs). The aid of an
assistant is required to install 200 amp alternator. Failure to comply may result
in injury to personnel.

WARNING

Light Material Handling Crane (LMHC) mast weighs approximately 110 Ibs (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 LMHC boom assembly. Failure
to comply may result in injury to personnel.

Change 1 [
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WARNING SUMMARY (CONT)

WARNING

Light Material Handling Crane (LMHC) boom 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

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

Use care when removing/installing springs. Springs are under tension and can
act as projectiles when released. Failure to comply may result in injury to
personnel.

WARNING

Air conditioner weighs approximately 300 Ibs (136 kg). Attach a suitable lifting
device prior to installation. Failure to comply may result in injury to personnel.

WARNING

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

WARNING

S-280 shelter weighs approximately 1500 |Ibs (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.
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FO-1 FP-23/(FP-24 Blank)
FO-1 FP-27/(FP-28 Blank)
thru FP-61/(FP-62 Blank)
FO-1 FP-65/(FP-66 Blank)
and FP-67/(FP-68 Blank)
Metric Conversion Chart
Cover

Insert Pages

INDEX-1 thru INDEX-38
none

DA Form 2028 Sample
DA Form 2028

DA Form 2028

DA Form 2028

FO-1 FP-1/(FP-2 Blank)
thru FP-19/(FP-20 Blank)
FO-1 FP-23/(FP-24 Blank)
FO-1 FP-27/(FP-28 Blank)
thru FP-61/(FP-62 Blank)
FO-1 FP-65/(FP-66 Blank)
and FP-67/(FP-68 Blank)
Metric Conversion Chart
Cover

Place this change sheet in the front of the publication for reference purposes.
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LIST OF EFFECTIVE PAGES

TM 9-2320-365-20-1

Insert latest changed pages. Destroy superseded pages.

Dates of issue for original and changed pages are:

NOTE: New or changed material is indicated by a
vertical bar in the outer margin of the page.

Original ........cccovveeeee... 0...... 17 June 1998
Change.....ccoooveeeeennn. i 1 July 2003
Change......ccooocvveeennn. 2, 20 August 2005
Change......cccocoveevennn. I JUTT 10 February 2006

Page
No.

VOLUME 1

T e
IV thru Xii ..oceeveeeeiennnens
1-1 thru 1-27...............
1-28 Blank...................
2-1thru2-6.................
2-6.1 and 2-6.2 Added
2-7and 2-8.................
2-9 thru 2-11...............
2-12 thru 2-15..............
2-16 and 2-17 .............

*Change Page *Change Page *Change
No No. No No. No.
2-49 and 2-50.........ccoevvvvieriierieinn, 0 2-153 thu 2-256 ......cooovvvvveeeees 1
................. 1 281 2 2-256.1 thru 2-256.34 Added...... 1
................. 0 252 0 2-257 thru 2-274 ... 1
................. O 253 L 2-274.1 thru 2-274.24 Added...... 1
................. 2 254 O A 4 Y |
................. O 255 e 1 2-276 Blank......ccoooovvvviviiiiennn 1
................. 2 256002 2-277 thru 2-298 Deleted............ 1
................. 1 2-B7 i L 2-299 BlanK.........cccvvvevvvvvenninnnnnnn 1
................. 0 2-58and2-59......cccceeviiiiiiiiiiiennn 2 2-300 thru 2-306 .........cvevvvvvennnnnn 1
................. 3 260 1 2-306.1 thru 2-306.4 Added........ 1
................. 2 2-6land 2-62.......cccceeviiiiiiiiiiennnnn 2 2-307 thru 2-312 ... 1
................. 1 2-63thru2-69......ccevvvvevvirreennnnnnn 1 2-312.1 and 2-312.2 Added........ 1
................. 0 2-70Blank.......ccccceeeeeeeeeiiiiiiennn 1 2-313thru 2-316 .....eeevvvevv 1
................. 1 2-71Blank...cccicciiiiiiiiiiniiiiiiinnn 1 2-316.1 thru 2-316.4 Added........ 1
................. 0 2-72and 2-73.....ccoeevveveeiviiiinnn 1 2-317 thru 2-320 ... 1
................. 0 2-74thru2-98.......ccceeeeevvvvvennnn.. 0 2-320.1 thru 2-320.8 Added........ 1
................. 1 2-99and 2-100......ccccceeevervrivnnnnnnn 1 2-321 thru 2-324 ..........cccoouu 1
................. 1 2-100.1 thru 2-100.7 Added..........1 2-324.1 thru 2-324.8 Added........ 1
................. 1 2-100.8 Blank Added. ....................1 S TR §
................. 2 2-101thru2-106...........................1 2-326 thru 2-328 ........oevvvvvvvvnnnnnnn 2
................. 0 2-106.1 thru 2-106.8 Added..........1 2-328.1 and 2-328.2 Added........ 2
................. 1 2-107 i 1 2-329thru2-331 ... 2
................. 0 2-108 thru 2-117 .......ccoceeveeeeenn. 0 2-332thru2-344...........ccco..... 1
................. 1 2-118Blank.......ccccevveeeeeeereenneenn.. 0 2-344.1 thru 2-344.6 Added........ 1
................. 0  2-119.iiiiiiiiieeeeeeri 1 2-345and 2-346 ........cccceeeeeeee 1
................. 2  2-120thru 2-127 ....ccceeeeeeveveneneenn. 0 2-346.1 thru 2-346.6 Added........ 1
................. 0 2-128Blank.....ccccoeeeeeeerrvernrnnnnenn. 0 2-347 thru 2-356 .....ccccevvvvveeeenn 1
................. 2 2-129.iee L 2-356.1 thru 2-356.8 Added........ 1
................. 0 2-130.ciiiiieee el 2 2-357 thru 2-370 ....eveevvevvveen 1
................. 2 21311 2-3701.1 thru 2-370.3 ......ccceveveen 1
................. 0 2-132thru2-136......ccccoevevevenen .2 2-370.4 and 2-370.5 .....ccccevvvvnnnnn 2
................. 2 2137 2-370.6 thru 2-370.9 Deleted...... 2
................. 0 2-138thru2-140 ....c.ccoeevevvvieeeen . 2 2-370.10....cccciiiiiiiiieeeeiieene 1
................. 2 2-141 thru2-144...........................1 2-370.12 Added ........cccevevvene 1
................. 0 2-144.1 thru 2-144.4 Added..........1 2-371 thru 2-376 ....eeevevevvee 1
................. 2 2145 1 2-376.1 thru 2-376.14 Added...... 1
................. 0 2-146 Blank...........ccoeeeeeeereeennnennn. 0 2-377 thru 2-380 ......cceevvvvveeeen 1
................. 2 2-0A7 el 2 2-380.1 thru 2-380.26 Added...... 1

2-148 thru 2-152 ......ccevvveeeeeeereenen. 1

2-152.1 thru 2-152.6 Added.......... 1

* Zero in this column indicates an original page.
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LIST OF EFFECTIVE PAGES Insert latest changed pages. Destroy superseded pages.
Page *Change Page *Change Page *Change
No. No. No. No. No. No.
2-381 thru 2-384. .......cccvvvveinnnn. 1  2-675Blank....cccccoviiiiiiiiiiiiciiiiennn, 1 G-l 2
2-384.1 thru 384.6 Added ........... 1 2-676thru2-685.....cccccvcvvvvveiinnnnn. 1 G2 1
2-385 . 1 2-686Blank......ccccccvvviiiiiiiiiininnnnn, 1 G-3thru G-7...cooeviiiiiiiiiee e, 2
2-386 thru 2-389.........ccvveverinnnn. 0 2-687Blank......cccceevvivieriiniiiieenne 1 G-8 . 1
2-390 thru 2-392......cccvcvveeeiinnn. 1 2-688 and 2-689.........cccccuveverrunnnnn. 1 G-9thru G-11.....ccvvvviiiieicie, 2
2-392.1 thru 2-392.4 Added ........ 1 2-690thru 2-709 ....ccccceevvvveeeiiinnn, 0 G-12 Blank Added. ............ccoue... 1
2-393 1  2-710thru2-714 ....ccooveveeeeeen, 1 H-1thruH-6.....ccccccoviiveiiiinee, 2
2-394 thru 2-408.........cccvvvevinnnnn. 0 2-714.1 and 2-714.2 Added............. 1 H-7 e 0
2-408.1 thru 2-408.16 Added ...... 2  2-715and 2-716.....cccccvveeeiiiineennne, 1 H-8 thru H-10........cccciveiiiiieeee, 2
2-409 ... 2 2-716.1 and 2-716.2 Added............. 1 o I PR 0
2-410thru 2-443......cccoccvveeinn. 0 2-717and 2-718......cccccveeviiiirennnn 1 H-12 e 2
2-444 thru 2-459........ccccvvvveinnn. 1 2-718.1 and 2-718.2 Added............. 1 H-13thru H-15.......ccoiiiiiieee 0
2-460 thru 2-491..........cccvvvevnnnenn. 0 2-719thru 2-722 ..., 1 H-16 thru H-18.......ccovveiiiieeee 2
2-492 thru 2-496.........cccvvvvevnnnnn. 1 2-722.1 and 2-722.2 Added............. 1 H-19 i 1
2-496.1 and 2-496.2 Added ........ 1 2-723thru 2-726 ....cccoovvviviieeeeen, 1 H-20and H-21 .......ccccocvveveeeninn, 2
2-497 thru 2-502.....ccceveeevviinnnee, 1 2-726.1 and 2-726.2 Added............. 1 H-22 BlanK........cccovvcvviieeeeeeces 0
2-502.1 and 2-502.2 Added ........ 1 2-727thru 2-739 ...ccovveeveee e, 1 J-L 0
2-503 i 1  2-740thru 2-749 ....ccccoocvvveeevn, 0 J-2Blank......cccceeveiieeeiiiee e, 0
2-504 thru 2-511.......ccccvvvvevnnnen, 0 2-750thru2-799 .....cccoovveviiiireeen, 1 K-1 Added.......cccceevvvieeeiiiieeee, 1
2-512 thru 2-518........ccccvvvveinnnnnn. 1 2-800thru2-803.....ccccccevvvvrerinnnnnn. 0 K-2and K-3.....ccocoeevviiieeeiiieeee, 2
2-518.1 and 2-518.2 Added ........ 1 2-804thru 2-821 .....ccccevvvvvreiirnnnnn, 1 K-4 Added.......ccccceevviveeiiiineeee, 1
2-519 1 1 2-822thru2-905.....ccccccvivvvveiininnn, 0 INDEX-1 thru INDEX-4 ................ 1
2-520 thru 2-541........cccvvvveinnn. 0 2-906 thru2-918 .......ccceeevvivvreennnn, 2 INDEX-5...cciiiiiiiieiiiieee e 2
2542 i 1 2-918.1thru2-918.6.....ccccceeevuvnnnn. 2 INDEX-6...ccceviiiiieiiiiiieeiiiiiee e 1
2-542.1 and 2-542.2 Added ........ 1 2-918.7 thru 2-918.20 Added.......... 2 INDEX-7 thru INDEX-11.............. 2
2-543 thru 2-546..........ccovvvvernnn. 1 2919 2 INDEX-12 and INDEX-13............. 1
2-546.1 and 2-546.2 Added ........ 1  2-920thru2-945 .....ccccoviiiiiiiiiienn, 0 INDEX-14 thru INDEX-16............ 2
2-547 and 2-548..........ccccvveiinnnenn. 1 2-946 thru 2-1009 .........cccvvveevnnnenn. 2 INDEX-17 and INDEX-18............. 1
2-548.1 thru 2-548.6 Added ........ 1 2-1010thru 2-1016 ......cccvvvveevnrnne. 1 INDEX-19.....ccciiieiiiiie e 2
2-549 thru 2-556.........ccccvvevennnenn. 1 2-1016.1 thru 2-1016.10 Added......1 INDEX-20.....cccoiveiiiiiee e 1
2-556.1 thru 2-556.4 Added ........ 1 2-1007 e 1 INDEX-21 thru INDEX-25............ 2
2-557 thru 2-560..........ccccvvevennenn. 1 2-1018 thru 2-1085 .......ccvvveevvvnenen. 0 INDEX-26.....ccccvvveiiiiiieeiiiiieeeeens 1
2-560.1 thru 2-560.6 Added ........ 1 2-1086 Blank.........ccccvevvvvvereniinnnnnn. 0 INDEX-27 thru INDEX-35............ 2
2-561 thru 2-574......ccovvvvvveinnn. 1 AL 0 INDEX-36 thru INDEX-38............ 1
2-574.1 and 2-574.2 Added ........ 1 A2andA-3...e 1 INDEX-39 Deleted.........ccccceenneee. 1
2-575 thru 2-578......ccovcvvvieiine. 1 A 0 INDEX-40 Blank Deleted............. 1
2-578.1 thru 2-578.14 Added ...... R 3 Glossary-1 and Glossary-2.......... 0
2-579 thru 2-584.........cccvvveinne. 1 B2 0 FO-LFP-1.oiiiiiiiiiiieeeieee, 1
2-584.1 thru 2-584.64 Added ...... 1  B-3thruB-20....ccccoveeiiiiiiiieeeeee, 3 FO-1 FP-2 Blank........ccccccvveeennnnns 0
2-585 thru 2-594..........ccccceevunee. L Gl 0 FO-LFP-3..iieee e, 2
2-594.1 thru 2-594.20 Added ...... 1 C-2thruC-d ..o, 2 FO-1 FP-4 Blank..............cccccune.. 0
2-595 1 Dl 1 FO-LFP-5..iiiiiieiie e, 1
2-596 thru 2-615.........cccvvvevnnnenn. O D2 2 FO-1 FP-6 Blank.............ccceceunee. 0
2-616 thru 2-621.........ccccvvvevnnenn. 1 D-3thruD-5..ccciiiiiiiiiiiice e, 1 FO-LFP-7 oo, 1
2-622 BlanK ........cccccveevciiieeiinnnnn. L DB 2 FO-1 FP-8 Blank.............ccceceunee. 0
2-623 Blank ........ccoceveviiiiiiieiiinnnn. 1 E-landE-2...iiiiiiiiiiinenn, 0 FO-LFP-9..iiiiiiiiiee e, 1
2-624 and 2-625..........ccccvveiinnenn. 1 E-3andE-4....iiiiiiieiiienn, 1 FO-1 FP-10 Blank...........cccceeennee. 0
2-626 thru 2-637 ......cccvcvvevevnnnnnn. 0 E-5thruE-20.....cccceviiiiiiiiiieee 0
2-638 thru 2-673.....cccvveeeveirnne 1 E-21and E-22 Added ..................... 1
2-674 Blank .......cccceveeeeeeiiiicinnne, 1 FL1thruF-8..iiiiiiiieeeeeee, 0

* Zero in this column indicates an original page.
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Page
No.

FO-1 FP-11..........
FO-1 FP-12 Blank
FO-1 FP-13..........
FO-1 FP-14 Blank
FO-1 FP-15..........
FO-1 FP-16 Blank
FO-1 FP-17..........
FO-1 FP-18 Blank
FO-1 FP-19..........
FO-1 FP-20 Blank
FO-1 FP-21..........
FO-1 FP-22 Blank
FO-1 FP-23..........
FO-1 FP-24 Blank
FO-1 FP-25..........
FO-1 FP-26 Blank
FO-1 FP-27..........
FO-1 FP-28 Blank
FO-1 FP-29..........
FO-1 FP-30 Blank
FO-1 FP-31..........
FO-1 FP-32 Blank
FO-1 FP-33..........
FO-1 FP-34 Blank
FO-1 FP-35..........
FO-1 FP-36 Blank
FO-1 FP-37..........
FO-1 FP-38 Blank
FO-1 FP-39..........
FO-1 FP-40 Blank
FO-1 FP-41..........
FO-1 FP-42 Blank
FO-1 FP-43..........
FO-1 FP-44 Blank
FO-1 FP-45..........
FO-1 FP-46 Blank
FO-1 FP-47..........
FO-1 FP-48 Blank
FO-1 FP-49..........
FO-1 FP-50 Blank
FO-1 FP-51..........
FO-1 FP-52 Blank
FO-1 FP-53..........
FO-1 FP-54 Blank
FO-1 FP-55..........
FO-1 FP-56 Blank
FO-1 FP-57..........
FO-1 FP-58 Blank
FO-1 FP-59..........
FO-1 FP-60 Blank

*Change Page *Change
No. No. No.

.................... 1 FO-1FP-61 ... 2
.................... 0 FO-1 FP-62 Blank...................... 0
.................... 1 FO-1FP-63....cccceeevvvvvviiiinn. 0
.................... 0 FO-1 FP-64 Blank...................... 0
.................... 1 FO-1FP-65...ccccoeeeeveeiiiiii 1
.................... 0 FO-1 FP-66 Blank .....................0
.................... 1 FO-1 FP-67 .cocovveeeeeeeeeeee 1
.................... 0 FO-1 FP-68 Blank...................... 0
.................... 1 FO-2FP-1....cccooeeevviveviiieeeee. O
.................... 0 FO-2 FP-2 Blank........................ O
.................... 0 FO-2FP-3...ccccoveeeerieiiiiiieeenn. 0
.................... 0 FO-2 FP-4 Blank........................ 0
.................... 1 FO-2FP-5....cccooeeveiieiiiiiiieeenn. 0
.................... 0 FO-2 FP-6 Blank........................ O
.................... 0 FO-2 FP-7 .covvvieeeeeeeeviviieeeee. 0
.................... 0 FO-2 FP-8 Blank........................ O
.................... 1 FO-3FP-1....cccooeevvviviviicieeenn. O
.................... 0 FO-3 FP-2 Blank...........c............ O
.................... 1 FO-3FP-3 ...cccooeeveviieviiieeeen. O
.................... 0 FO-3 FP-4 Blank........................ 0
.................... 1 FO-3FP-5....cccooeeeeiieeiiiiiieeene. 0
.................... 0 FO-3 FP-6 Blank........................ 0
.................... 1 FO-4FP-1.....cccooeevviviviiiieeee. O
.................... 0 FO-4 FP-2 Blank........................ 0
.................... 1 FO-4FP-3....cccooeeveiiiiriiiiieeenn. 0
.................... 0 FO-4 FP-4 Blank........................ O
.................... 1 FO-5FP-1....cccooeeevviviiiiiieenne. O
.................... 0 FO-5 FP-2 Blank..........ccc........... O
.................... 1 FO-5FP-3 ...cccoveeeeveeiviiiieeeen. O
.................... 0 FO-5 FP-4 Blank ....................... O
.................... 1 FO-5FP-5....ccccceeeviiiiiiiiiieeenn. 0
.................... 0 FO-5 FP-6 Blank........................ 0
.................... 1 VOLUME 2

.................... 0 COVEr .ot 1
.................... 1 Blank ....ccoovvvvviiiiiiieiiiiiiienen. 0
.................... 0 athrue......ccccceeeeeeieivieiiieenn. 0
.................... 1 Foee e 2
.................... 0 o P §
.................... 1 N 2
.................... 0 [T UTTTTTRTRRTTN |
.................... 1 U SPURPN O
.................... 0 AthruC ... 3
.................... 1 DBlank.....ccccovvvieeiiiiiiiiiiieeennn 2
.................... 0 [T |
.................... 1 TR |
.................... 0 fiiand iv .....cccceveeeeiieeieiiien 1
.................... 1 v and vi Added..........c..ceeevvnnnnnn 1
.................... 0 2-1086.1 Added........ccccoeeeeeennnnn 1
.................... 1 2-1086.2 Blank Added............... 1
.................... 0 N 0 1 I |

Page *Change
No. No.
2-1088 thru 2-1103 ..........0vvvveeee. 0
2-1104 thru 2-1107 ......vvvvvvvnnnnnee. 1
2-1108 and 2-1175 .....cccocvvvvvnnnee 0
2-1176 thru 2-1221 ........cevvvevnneee 1
2-1222 thru 2-1229 ........ovvvvvvnneee. 0
2-1230 thru 2-1243 ..........cceevveeee. 1
2-1244 thru 2-1357 ......vvvvvvvnnnnnee. 0
2-1358 BlanK..........eevevevnnnnniinnnn. 0
2-1359 and 2-1360 ..........cceuvneee. 2
2-1361 BlanK..........eevvveenennninnnnn. 0
2-1362 and 2-1363 .........ccccevvnnnn. 0
2-1364 thru 2-1399 .........evvvvvnnnn. 1
2-1400.. ... 2
2-1401. .. 1
N 10 2
2-1403 thru 2-1440 .........cvvvevenee. 1
I 2
2-1442 thru 2-1462 ...........cuuuue.... 1
2-1462.1 and 2-1462.2 Added.... 1
2-1463 thru 2-1482 ...........evuue.... 1
2-1482.1 thru 2-1482.42 Added.. 1
2-1483..ceieiiiiiiri 1
2-1484 and 2-1485 .......cccccvvnnnn. 0
2-1486....cuvuverernrirnniiieeeeeee e 1
2-1486.1 thru 2-1486.4 Added.... 1
2-1487 thru 2-1521 .........evvvvvenee. 1
2-1522 thru 2-1525 ........cevvvvvnneee 2
2-1526 thru 2-1568..............uuue.... 1
2-1568.1 and 1568.2 Added........ 1
2-1569 thru 2-1593 .........cvvveeeee 1
2-1594 . .cueiiii 0
2-1595 and 2-1596 .........cccuvnnee. 1
2-1596.1 thru 2-1596.29 Added.. 1
2-1596.30 Blank Added............... 1
2-1597 thru 2-1601 ..........oevvveeee. 1
2-1602 BlanK..........oevevevnnniciieennn. 0
2-1603....ceiiiieiririie e 1
2-1604 thru 2-1605 ..........ovvvveeee. 0
2-1606 BlanK..........cccoeeeeeeeiieeennnnn. 0
2-1607 ... 1
2-1608 thru 2-1643 ............euvueee. 0
2-1644 ... 2
2-1645. ..t 1
2-1646.....cuureenririririeee e 2
21647 v 1
2-1648....cuvereririrnieeee e 2
2-1649. .. 1
2-1650.....c0uuuiiniriiiieeeeen 2

* Zero in this column indicates an original page.
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Page *Change Page *Change
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2-1651..cciiiii e, 1 2-1853 BlanK ..........ccvvveerieeiiennne. 1
2-1652..ceiieiiee e, 2 2-1854 ..., 2
2-1653. e, 1 2-1855 .., 1
2-1654 ..., 2 2-1856 thru 2-1861.................... 0
2-1655.. i 1 2-1862 thru 2-1869.................... 1
2-1656....ccieeeieeeieeeeeee e 2 2-1870Blank .........covveeerieeneenn. 1
2-1657 oo 1 2-1871Blank.......ccceeeeeveeeneenn. 1
2-1658. . 2 2-1872 and 2-1873......ccceeeeenee. 1
2-1659..cciiiiee e, 1 2-1874 thru 2-1893........c....... 0
2-1660....ccceeiiieeiiiieeee e 2 2-1894 BlanK ..........cceeeveeeriennne. 0
2-1661....ccieiiiiiiiiee e, 1 2-1895 thru 2-1901.................... 1
2-1662...cceieieieeiiieee e, 2 2-1902 BlanK ..........ccveeerieerienne. 0
2-1663. e, 1 2-1903 ... 1
2-1664 ..., 2 2-1904 thru 2-1923.......c.ccc. 0
2-1665....cciiiiiiiiieeeee e, 1 2-1924 BlanK .........ccvveeeeeeeiiennn. 0
2-1666 Blank........cccccceeeeereeeen. 1 2-1925 e, 1
2-1667 and 2-1668 Deleted....1 2-1926 thru 2-1943......cccco... 0
2-1669 Blank........ccccoeeveeeveennn. 1 2-1944 BlanK .........covveeeeveeeneennnn, 0
2-1670 thru 2-1695................. 1 2-1945 e, 1
2-1696 Blank.........cccceeeerereenee. 1 2-1946 thru 2-1951..................... 0
2-1697 Blank........ccccoeeeerireenee. 1 2-1952 BlanK .........ccceeeeveeerienne. 0
2-1698 and 2-1699.................. 1 2-1953 e 1
2-1700 thru 2-1711 ................. 0 2-1954 thru 2-1957.....ccceeeeeeeenee. 0
2-1722 i, 1 2-1958 BlanK ..........ccveeereeeriennen. 0
2-1712.1 Added....................... 1 2-1959 thru 2-1968.................... 1

2-1712.2 Blank Added............ 1 2-1968.1 thru 2-1968.18

2-1713 thru 2-1729................. 1 Added......ccooeiiiiiiiei 1
2-1730 thru 2-1737 ................. 0 2-1969 and 2-1970...........cc....... 1
2-1738 thru 2-1742 ................. 1 2-1970.1 thru 2-1970.14............ 1
2-1742.1 thru 2-1742.30 2-1971 thru 2-1974.......cc........... 1
Added ... 1 2-1974.1 thru 2-1974.22

2-1743 thru 2-1747 ................. 1 Added.......oooooveeiii 1
2-1748 thru 2-1751.................. 0 2-1975 e 1
2-1752 Blank........cccoeeeeieineennee. 0 2-1976 BlanK ..........ccceeeereeeriennee. 0
2-1753 e, 1 2-1977 and 2-1978......ccceeeeeeee. 2
2-1754 thru 2-1759................. 0 2-1979 thru 2-2013 Added ........ 2
2-1760 Blank........ccccoeeeeeerennen. 0 2-2014 Blank Added.................. 2
2-1761. ., 1 2-2015 thru 2-2076 Deleted ...... 1
2-1762 thru 2-1765................. 0 2-2077 BlanK .........ccevvveereeeiinnnn. 1
2-1766 Blank........ccccceevvveveennn. 0 2-2078 oo, 1
2-1767 thru 2-1769................. 1 2-2079 thru 2-2113.......cccoe. 0
2-1770 thru 2-1821 ................. 0 2-2114Blank .......cooevveeeeieeeieennn, 0
2-1822 thru 2-1826................. 2 2-2115 and 2-2116.................... 1
2-1827 e 1 2-2116.1 Added.........ccceeeeeeennne. 1
2-1828...ceeeeeeeee e 2 2-2116.2 Blank Added............... 1
2-1829..ceiei e, 1 2-2116.3 thru 2-2116.9
2-1830..ccciiieieieeee e, 2 Added......ccoooiiiiiiiiii, 1
2-1831..eee e, 1 2-2116.10 Blank Added............. 1
2-1832 Blank........cccoeeeveeirennen. 1 2-2116.11 and 2-2116.12

2-1833 thru 2-1852 Deleted....1 Added......cooviiiiiei 1

Page *Change

No. No.
2-2117 and 2-2118 ......cccoee.e 1
2-2118.1 Added.........ccoeeeeeeennnns 1
2-2118.2 Blank Added............... 1
2-2118.3 thru 2-2118.7
P2V [0 [T o I 1
2-2118.8 Blank Added................ 1
2-2118.9 and 2-2118.10
Added ... 1
2-2109. e 1
2-2120 BlanK.........cooovvvveeeerinnnenns 0
2-2121 . 1
2-2122 thru 2-2125......eeeee 0
2-2126 BlanK...........couvvveereiinnnins 0
2-2127 thru 2-2132.....ccvvveeeees 0
2-2132.1 Added........ccceeeeenns 1
2-2132.2 Blank Added................ 1
2-2133 e 1
2-2134 thru 2-2136.......eeee. 0
B 1
3-2thru 3-14 .. 0
3-15thru 3-17 ..o 1
3-18thru3-21 ..o 0
3-22Blank.....coooiieeiiiiiiiiiieeeeeees 0
Al 0
A-2and A-3....oooieeie, 1
Adi e 0
[ 3
B2 e 0
B-3thruB-20 ....c.cooeeveeieeeeeee, 3
G-l 0
C-2thruC-4....cooeeeieen. 2
[ TR 1
D2 e 2
D-3thruD-5...ccoeeiiiiiiiiiiieeeeeeees 1
[ S 2
E-1and E-2....ccooeevvvviiiiiieeieeniens 0
E-3and E-4......ccoooevvivvvveeeieennens 1
E-5thru E-20 ....coovvvivvviieeieeeees 0
E-21 and E-22 Added................ 1
F-1thruF-8......ccooovviiiriiiieee, 0
Gl 2
G e 1
G-3thru G-7..eeeeeiiiiiiiieieeeee 2
G 1
G-9thru G-11........coovvvvieeeeeees 2
G-12 Blank Added ..................... 1
H-1thru H-6...cevviiiiiiiiieeeeeee 2
[ 0
H-8 thru H-10.....coovvieiiiieeeeees 2
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H-11 e 0 FO-1 FP-32Blank .........ccccceeneee. 0 FO-3FP-6 Blank ...........ccccceunu... 0
H-12 e 2 FO-L1FP-33 ..o, 1 FO-4 FP-1 ..o 0
H-13thru H-15......ccooiie 0 FO-1 FP-34 Blank ..........ccccceeneee. 0 FO-4 FP-2 Blank ...........ccccceeneee. 0
H-16 thru H-18 ... 2 FO-L1FP-35 .., 1 FO-4 FP-3 . 0
H-19 e 1 FO-1 FP-36 Blank ............ccc....... 0 FO-4 FP-4 Blank ...........ccccceeneee. 0
H-20 and H-21 .........cccvvveeneee, 2 FO-L1FP-37 .ot 1 FO-5FP-1 ..o 0
H-22 BlanK........cccocveevvciveeeeennen, 0 FO-1 FP-38 Blank ..........cccc.c....... 0 FO-5 FP-2 Blank ...........cccccceunee. 0
J-L 0 FO-L1FP-39 ..o 1 FO-5FP-3 .. 0
J-2BlanK.......ccoceeviiiieeeiiiiienens 0 FO-1 FP-40 Blank ..........ccccccou.... 0 FO-5 FP-4 Blank ...........ccccceneee. 0
K-1 Added........cccovvveviiiineene, 1 FO-L1FP-41 ..o, 1 FO-5FP-5...ccoiiiiiieeeiee e 0
K-2and K-3......coccoveviiieeee, 2 FO-1 FP-42 Blank ..........ccccccn.... 0 FO-5FP-6 Blank ...........ccccceun.... 0
K-4 Added.........ccovvveviiiinenn, 1 FO-L1FP-43 ..o, 1 VOLUME 3
INDEX-1...oooviiiiiiiieeiiieeee i, 1 FO-1 FP-44 Blank ..........cccccene... 0 COVET et 1
INDEX-2 thru INDEX-4 ............ 2 FO-L1FP-45 ..o, 1 Blank .......ccoovoiiiiiiiiiieiee e, 0
INDEX-5....cciiiiiiiieiiiieeee e, 1 FO-1 FP-46 Blank ..........cccccc...... 0 athrue.....cccooiii 0
INDEX-6 thru INDEX-11 .......... 2 FO-L FP-47 e, 1 LI PR 2
INDEX-12....cccoiiiiieiiiiieee e, 1 FO-1 FP-48 Blank ..........ccc.c....... 0 o [PPSR 0
Glossary-1 and Glossary-2...... 0 FO-1FP-49 ... 1 TP 2
FO-LFP-1..ccocceviiiireiiiieeee, 1 FO-1 FP-50 Blank ..........cccccc..... 0 ettt 1
FO-1 FP-2 Blank...................... 0 FO-L1FP-51 ..o, 1 Jereeenrree e e it 0
FO-LFP-3..cciiiiiiee e 2 FO-1 FP-52 Blank ..........ccccccou.... 0 AthruD ..o, 3
FO-1 FP-4 Blank...................... 0 FO-L1FP-53 ..o, 1 ettt ettt e e et 1
FO-LFP-5..ccciiiiieiieee e 1 FO-1 FP-54 Blank ..........ccccccou.... 0 Ittt 0
FO-1 FP-6 Blank...................... 0 FO-LFP-55 ..o, 1 HEEAMU Vi, 1
FO-LFP-7 e, 1 FO-1 FP-56 Blank ............cc.c....... 0 -1 1
FO-1 FP-8 Blank...................... 0 FO-L FP-57 .o, 1 4-2thru 4-4.....ccveiieiiiiiiieee e 0
FO-LFP-9..ciiiiiiieiiiee e 1 FO-1 FP-58 Blank ..........cccccc..... 0 A-5 1
FO-1 FP-10 Blank................... 0 FO-L1FP-59 ...coceiiiiiieeee e, 1 4-6thru 4-8......cvvvveviiieeeciiieeees 0
FO-LFP-11....cccciiveeiiiieee, 1 FO-1 FP-60 Blank ..........ccc.c....... 0 -9 1
FO-1 FP-12 Blank................... 0 FO-L1FP-61 ...coooeeiiiieeeiiee e, 2 =20 ciiiiiiiie e 0
FO-L1FP-13...cccoiiieeiiiiee e 1 FO-1 FP-62 Blank ..........cccc.c..... 0 4-10.1 and 4-10.2 Added ............ 1
FO-1 FP-14 Blank.................... 0 FO-L1FP-63 ...cceeeivieeeeieee e 0 -1 oo 0
FO-1 FP-15...cccciiieiiiiiineee 1 FO-1 FP-64 Blank ..........cccc.c...... 0 4-12 and 4-13.......ccocveeeeiiiiieees 1
FO-1 FP-16 Blank................... 0 FO-LFP-65 ...cocoviiiiiieeiieeee, 1 Q-1 oo 0
FO-L FP-17 ..o 1 FO-1 FP-66 Blank ............c.......... 0 -15 i 1
FO-1 FP-18 Blank................... 0 FO-L FP-67 oo 1 4-16 and 4-17 .....cccoeceeeeiiiieeeens 0
FO-L FP-19...ccciiiiiiiiiiiiiee 1 FO-1 FP-68 Blank ...........ccccc...... 0 -18 e 1
FO-1 FP-20 Blank.................... 0 FO-2FP-1 ..o 0 4-19 thru 4-41.....cccoviiiiiiiiieeee 0
FO-L FP-21..cciiiiiiiiiiiiinee 0 FO-2 FP-2Blank ..........cccceeeneee. 0 4-42 and 4-43.......cooveiiiiieeeee 1
FO-1 FP-22 Blank................... 0 FO-2FP-3 ..o 0 Q-A4 ... 0
FO-1FP-23....ccooiiveeeiieeeee, 1 FO-2 FP-4 Blank ...........ccceeeeneee. 0 -A5 .o 1
FO-1 FP-24 Blank................... 0 FO-2FP-5 ..., 0 B-4B ..o 0
FO-1 FP-25....cccciiiieeiiiinece 0 FO-2 FP-6 Blank ...........cccceeeeneee. 0 -AT oo 1
FO-1 FP-26 Blank................... 0 FO-2FP-7 oo 0 4-48 thru 4-59.........ccovvvveviiiieenns 0
FO-1 FP-27 ..ocviiiiiieeiiiine e 1 FO-2 FP-8 Blank ...........ccceeeeneee. 0 B0 .oviieeiiiie e 1
FO-1 FP-28 Blank.................... 0 FO-3FP-1 ..o 0 4-61 and 4-62.........cccoceeeiiiiineeenns 0
FO-L FP-29...cccoiiiiiiiiiiiiee e 1 FO-3FP-2Blank ..........ccceveennnen. 0 -B3 ..o 1
FO-1 FP-30 Blank.................... 0 FO-3FP-3 . 0 4-64 thru 4-68.........ccvveeeiiiieeens 0
FO-LFP-31l..cciiiiiiiiiiieeee 1 FO-3FP-4 Blank ..........cccceeennen. 0

FO-3FP-5 .. 0
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4-B9..ceeiiiiieee e 6-72.1 Added.........cceeeeereeerinnne. 1 T-119 oo 1
4-70thru 4-81 .....ovvvvviiiviiiiinnnn. 6-72.2 Blank Added.................... 1 7-120 thru 7-142.......ccovvvvvennnn.. 0
4-82thru4-84 .....oevevvvvvvinnnnn. 6-73thru 6-78......coevvvveeeeeeeieenne 1 7-143 and 7-144...........ccouuueen.... 1
4-85 thru 4-105 ......cooeeevveveinnnn. 7-1and 7-2 ceevieiiiieeeeeeeeeeeeen 1 N S Y 0
4-106 Blank.......cccooeeeeeeiiiivnvnnnnnnn. 7-3and 7-4 coueviiieiieeieeeeeeeeee 2 7-146 and 7-147 .....cocoovvvevvnnnnn... 1
B 7-5anNd 76 .ooeviveeeieieeeeeeeeee, 0 T-148 .o 0
5-2thru5-6 ..o, T e 2 T-149 oo 1
5-7and 5-8 ......oooovvevieiieeeeeein, 7-8and 7-9 ...ooiiiiiiiiiiee e, 1 T-150 e 0
B0 e 7-10thru 7-17 ..o, 0 T-151 oo 1
5-10and 5-11 .....coovvveeeeieerennne, A - T 2 7-152 thru 7-159.......cccovvvvvnnnn. 0
5-12and 5-13 ..., T-19. e, 0 0 S 1
5-14 and 5-15 ......ccevveeeieieeriiinnn, YO T, 2 7-160.1 Added........c..covvvvvunnnn. 1
5-16 Blank........cocovveveeeiieiiiiiinnnnn, 7-21thru 7-24 ..., 0 7-160.2 Blank Added................. 1
6-1thru6-3.....ccoovvviieieeeeeeeennn, 7-25thru 7-31 ..., 1 0 S 1 R 1
B 7-32thru 7-35 ..., 0 7-162 and 7-163...........cevvvvnnnn... 2
6-4.1 and 6-4.2 Added............... ] T, 1 7-164 and 7-165...........cevvvvnnnn... 1
BD e 7-36.1 thru 7-36.4 Added........... 1 7-166 thru 7-168.........coevvvvneen... 0
B0 7-37and 7-38 ..o, 0 T-169 oo 1
B e -39 e 2 7-170 and 7-171.....cocooveeenn. 0
6-8anNd 6-9 .......coeevvviiiieeeeeee, T80 0 [ 1
6-10thru 6-13......coevvveeeeeereenne, A 1 T-173 e 0
B-14...cooieeeeeeeeeee e, 7-42thru 7-44 ..., 0 L 2
6-15thru 6-18 ........evvveeveeeeerennen, L T 1 7-175 thru 7-183......ceeievvivinn. 0
6-19. e, 7-46 thru 7-51 ..., 0 7-184 thru 7-187.....coeeevevvvvrnnn. 2
6-20 thru 6-22 .......cevvveeveeeeerinnne, Y 1 N <1 T 0
6-22.1 Added .......veeieeiieiinnnnn, 7-53thru 7-55 ..., 0 7-189 and 7-190.........coevvvvvnnnn... 1
6-22.2 Blank Added.................... 1 T, 1 7-191 and 7-192........ccovvvvvrnnnnnn. 0
6-23thru6-25.....cccevveeeeeeeeeeannnnn, 5T e 0 T-193 e 1
6-26 and 6-27 .....coevvreeeeeeeeieannn, 58 e 2 T-194 .o 0
B-28 e 7-59thru 7-62 .....ccovvvveeeeeeeeee. 0 7-195 thru 7-200.........cocevveenen... 1
6-29thru6-31......ccvvvveerereeriennee. X T 2 7-200.1 and 7-200.2 Added ...... 1
B-32 e AL 0 7-201 thru 7-203.......ccoveeeveinn. 1
B-33 e A1 T 1 7-204 thru 7-218......cccoovevvvennnn.. 0
B-34...iee e, L1 T 0 7-219 thru 7-223.....eiiiiiiiiin. 1
6-35thru 6-38.........evvveveeeeereenen, 7-67 and 7-68 .........ccoeeeeveeeriennn. 1 7-224 thru 7-228.....ceevevvvinnnn. 0
6-39 . s 7-69thru 7-74 ..o, 0 7-229 thru 7-231.....eeiviiviiinn. 1
6-40thru 6-45 .......cevvveveeeeerennnn, £ T, 1 T-232 oo 0
B-46.....coeeeieeeeeei e, 7-76 thru 7-78 ..o, 0 7-233thru 7-237 ..eeeveeeiieeiinnn. 1
6-47 and 6-48 ........ccooeeveeeerennnnn, T-T9 e 1 T-238 e 0
B-49 ... T80 0 T-239 e 1
6-50thru 6-52 .....ccovvveeeveeeeeeannnn, T8l 2 7-240 thru 7-242.......ccoveeeen.. 0
B-53 e 7-82thru 7-86 ......coevvveeeeeeeeenn. 0 7-243 and 7-244...........coouuueen.... 1
6-54 thru 6-62 .........evvvveeeeeeannen. 7-87and 7-88 ......cocevvveeeiieeriennn, 2 T-245 .o 0
B-63 .. i A <1 T 1 T-286 .o 1
6-64 thru 6-66 ...........eeeveeeeeeenee. 7-90 thru 7-102 ......covvveeeeeeeeee. 0 7-247 thru 7-253......cccooviieiinn. 0
B-67 . 3 0 1C T 1 7-254 thru 7-256........ccovvvvvvnnn.. 2
6-68 and 6-69 .........ccceeeeeeerinnnen. A O L 2 7-257 and 7-258.........c.covvvvnnnn... 0
B-70. i, 7-105 thru 7-107 ....covveeeeeeeereenee. 0 T-259 oo 1
SR R, T-108....cooeeeeeeeeeeeeeeee e, 2 7-260 thru 7-268...........cevvvvnen... 0
B-T2 e 7-109 thru 7-118.......ceeeeeeeee. 0 T-269 oo 1
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7-270 thru 7-274 ..., 0 8-12. 2 11-9and 11-10......cccceeeeeeeeievinnnnnn. 1
7-275 and 7-276 .....ccoceeeevvennen. 1 8-12.1 Added.........vvvevereeerennne. 1 11-11 e, 0
A o T, 0 8-12.2 Blank Added.................... 1 5 1
T-278 .o, 1 8-13thru8-15......c.cevvvveeeeeereeenne 0 5 0
T-279 oo, 0 8-16. i 2 N 1
T-280. e, 2 8-16.1 Added ........oevvveerereeeran. 1 11-15 e 0
7-281 and 7-282 ........ccccvvvevnnnns 0 8-16.2 Blank Added................... 1 11-16 e 1
< 1C T 2 8-17thru 8-20......cocevvveeeeereenne 0 11-17 thru 11-20......ceeiieeieiiiinnn. 0
7-284 and 7-285 ..........cceeeeune. 0 8-20.1 Added..........evvvveieeerenne. 2 11-21 e 2
T-286. .o, 2 8-20.2 Blank Added.................... 2 11-22 thru 11-30......evieieeiiiiinnnn. 0
7-286.1 Added ............ceeeeeeneen. 2 8-21thru8-31.....ccoevvvveeiieerieenne 0 11-31 e, 1
7-286.2 Blank Added................ 2 832 2 11-32 e, 0
T-28T7 oo, 0 8-33 0 11-33 thru 11-39.....eeviiieeriiiinnnn. 1
T-288...ceeeeeeeeeeeeeeie e, 1 8-34thru8-40......c.cevvvveeeeeeiennnn. 1 11-40 thru 11-42.....eeoveveeveenrnnnn. 0
T-289..ceeeieieeeeeee e, 0 8-40.1 Added.........cvvveeereeerennnn. 1 11-43 thru 11-45.....ccoeviveieeirnnnn. 1
7-290 and 7-291 ........coeeeveeeen. 1 8-40.2 Blank Added.................... 1 N L 0
7-292 and 7-293 .....cooeeeeeeen, 0 8-41thru 8-47 ....oeeveeeeeeeeeeee. 1 11-47 thru 11-53.....eeiieieeei. 1
T-29 oo 1 8-48and 8-49 .......cccoeeeeiieeiennn, 0 1154 e 0
7-295 thru 7-297 ...oovveeeeeeen, 0 850 e 1 11-55thru 11-57.ccovveeiieiieeeinn. 1
T-298. ..o, 1 8-51and 8-52 ........ceevveeeiieerienne. 0 11-58 e 0
7-299 thru 7-302 ..., 0 8-53and8-54 .......ccccceeeevieerinnnn. 1 11-58.1 and 11-58.2 Added ........ 1
7-303 thru 7-316 ......evveeeee. 1 8-55 thru 8-69 Added................. 1 11-59 e 1
7-316.1 thru 7-316.4 Added..... 1 8-70 Blank Added...................... 1 11-60 BlanK.........ccuvveeeeeeeiieirennnnn. 1
7-317 and 7-318 .....ccoeeeveveenen. 1 O-d e 1 11-61 and 11-62.......cceeeeevrvvvrnnnn. 1
7-319 thru 7-326 ......evveeeeee. 0 0o s 2 11-63 thru 11-65......coeeevevvvirnnnn. 0
7-327 and 7-328 .....cooeeeeeveennnn. 1 9-2. 0. 2 11-66 thru 11-68.........cccevvvvvrnnnn. 1
T-329 ., 2 9-2.2 e 1 11-69 e, 0
7-330 thru 7-342 .......covvvvvernnans 0 9-2.3 and 9-2.4 Added............... 2 11-70 thru 11-72.cccveeiieiiee. 1
7-343 thru 7-346 ........ccevvvvvenns 1 9-3and 9-4 ..., 2 11-73 e 0
7-347 and 7-348 .......ccccevvvnnnns 0 9-5Added .....ooiiieiieee e, 1 11-T4 oo, 1
7-349 and 7-350 ........coeeeveeneen. 1 9-6 Blank Added ........................ 1 11-75 e 0
7-350.1 and 7-350.2 Added..... 1 0T 2 11-76 and 11-77 .ccoevveneeieeeiinrnnnn. 1
T-351 ., 1 02 0 11-78 and 11-79......cceeeieeeieirnnnn. 0
7-352 and 7-353 .....coooeeieriinnnen. 0 10-3and 10-4 .....eeeeeiiviiieeeeeens 1 11-80 thru 11-83......eeeeieerivvrennn. 1
7-354 thru 7-356 .......eeeeeveeeen. 1 05 0 11-84 thru 11-86.......ccoccevvvvvvrnnn. 0
T-357 e, 0 10-6 and 10-7 ..oeueveeiieiiiieeieeens 1 11-86.1 Added.........ccooeeevrrerrnnnn. 2
7-358 and 7-359 ......ooceeveveennen. 1 O T 0 11-86.2 Blank Added................... 2
T-360..ccceeiiiiiiiieeee e, 0 0 1 11-87 thru 11-90......ccoeevvervevrnnnn. 2
T 1 1 10-10 and 10-11 .....coovvvvvvnnennns 0 11-91 e, 1
T-362. e 0 T0-12. e 2 11-92 e 0
T-363 e 1 T10-13 e 0 11-93and 11-94......ccooeveeveeenn. 1
T-364 .o 0 10-14...eeeeeeeee e 1 11-95and 11-96.......ccoeeeevveevnnnnn. 0
7-365 thru 7-368 ..., 1 10-15and 10-16 ......cocevvvvnnrnnens 0 11-97 thru 11-104.......cceeeeveeeen. 1
7-369 thru 7-380 ..o, 0 T0-17 e 2 11-105 e 0
7-381 thru 7-383 Added........... 1 T0-18.eeeiiieeeee e 1 11-106 o 1
7-384 Blank Added................... 1 10-19 and 10-20 ......cocevvvvnnreennns 2 11-106.1 Added........cceeeevvvevrnnnn. 1
8-1aei e, 1 10-21 thru 10-27 Added............. 2 11-106.2 Blank Added................. 1
8-2thru8-9.....coevvvvveeieieereeenn, 0 10-28 Blank Added..................... 2 0 O 2 1
8-10.. i, 1 N 1 11-108 thru 11-110......cceeeveeeenee. 0
8-11. e, 0 11-2thru 11-8....eeeeeviieeeiieeees 0 11-111 and 11-112......ceevevren. 1
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11-112.1 Added.......ccevuuvnennen. 1 13-13 e 2 G-l 2
11-112.2 Blank Added............. 1 T S 0 G 2 e 1
11-113. e 0 13-15thru 13-22.....ccevvveeeeeereeee. 2 G-3thruG-7 ..o, 2
11-114 thru 11-116.................. 1 13-23and 13-24.......cccooeeeeeeereenn. 0 G8 e 1
11-127 e 0 1325 e 2 G-9and G-10....cccoeeveeeririvirnnnnnn. 2
11-118 and 11-119 ................. 1 1326 i 1 G-11 e 2
11-120 thru 11-122.................. 0 13-27 and 13-28.........cceeeeeeeenn... 2 G-12 Blank Added..................... 1
11-123. e 1 13-28.1 and 13-28.2 Added ........ 2 H-1thru H-6 ..o 2
11-124..eeeeeeeeee e 0 13-29 and 13-30......ccevvveeeeereeneee 2 H-7 e 0
11-125 and 11-126.................. 1 13-30.1 Added.........coevvveerieereenn. 2 H-8 thru H-10 ....covvveeeieeeiieiin. 2
N I A 0 13-30.2 Blank Added................... 2 [ I 0
11-128 and 11-129.................. 1 13-3L e 2 H-12. e, 2
11-130. e 0 1332 e 1 H-13 thru H-15 ..., 0
11-131 e 1 13-33and 13-34......cccceeeeeeeereen. 1 H-16 thru H-18 ......covvveeeiereee, 2
11-132 and 11-133.................. 0 13-35and 13-36......ccccceeeveeereenenn 2 H-19. e, 1
11-134 and 11-135.................. 1 13-37 and 13-38 Added .............. 2 H-20and H-21......ccooeevevvvevnnnnnn. 2
11-136 thru 11-138.................. 0 14-1thru14-8......ooovvvvivii 1 H-22 Blank ........cccoeeeeeieeiiinn. 0
11-139 thru 11-142.................. 1 14-9 and 14-10 Deleted .............. 1 T o 0
11-143.. 0 14-11Blank .....coooeveveiiiiiiii 1 J-2Blank .......coovvveiiiiiiiiiiiiiiiiien, 0
11-144....eeeiiiieeeeeee 1 14-12 thru 14-20.......coevveeeeeereeee. 1 K-1 Added .......cooovveeeeiiieiiiiinn. 1
11-144.1 thru 11-144.4 14-20.1 thru 14-20.4 Added ........ 1 K-2and K-3.....oooeeeviiieeiiiiinnn. 2
Added ... 1 14-21 .o, 1 K-4 Added .........oovveeeeiiieiiiiinn. 1
11-145 and 11-146 ................. 1 14-22 thru 14-34........ccovveeeeeees 0 INDEX-1 thru INDEX-3.............. 1
2 2 14-35and 14-36.......cccceeeeveeereennnn. 2 INDEX-4 ..., 2
12-2 e 0 14-37 and 14-38 Added .............. 1 INDEX-5 and INDEX-6.............. 1
12-3and 12-4 ......coovvvvvveeeenns 2 15T e 1 INDEX-7 thru INDEX-9.............. 2
12-5 thru 12-7 oo 0 152 e 2 INDEX-10..cuvvieiieiiiiiiiieeeeeeeeeeee 1
12-8.iiiii 2 15-2.1 thru 15-2.3 Added ............ 2 INDEX-11.....coovvviviiiiiiiiiieiiiiiens 2
12-9thru12-13..............ooe. 0 15-2.4 Blank Added..................... 2 INDEX-12 ..o, 1
12-14 i 2 15-3 2 Glossary-1 and Glossary-2 ....... 0
12-15. e 0 154 oo 1 FO-1FP-1 ... 1
12-16..ieeee e 1 15-5thru 15-13......ccooivieeeeeeeeee 0 FO-1FP-2Blank ..........c.ceuvuee.... 0
12-16.1 Added..........covvvennnnnen. 1 15-14 Blank ......ccoeevveveeeeeeiieeeeeene, 0 FO-1FP-3 .., 2
12-16.2 Blank Added............... 1 ) 0 FO-1 FP-4 Blank .........ccccevvuen... 0
12-17 thru 12-19......ccvvveeenens 1 A-2and A-3 ..., 1 FO-1FP-5...cciiiiiiieiiieiiiin. 1
12-20 and 12-21 ......ccvvennnennen. 0 Adoiie e 0 FO-1 FP-6 Blank ..........cccevvuee... 0
12-22. e 1 2 3 FO-1 FP-7 oo 1
12-23 and 12-24 .........ccuun....... 0 B2 0 FO-1 FP-8 Blank ..........cccvvvuun... 0
12-25 and 12-26 Added.......... 2 B-3thru B-20.....cccooeviiiiiiiieeeeees 3 FO-1FP-9 ..., 1
13- 2 C-l 0 FO-1 FP-10 Blank...................... 0
13-2and 13-3 ..., 0 C-2thruC-4.....coovvvvveveiieeeiiiiiian 2 FO-1FP-11 ... 1
13-4 1 Dl 1 FO-1 FP-12 Blank...................... 0
13-4.1 Added..........oovvvenerennnnn 1 D2 2 FO-1FP-13 ..., 1
13-4.2 Blank Added................ 1 D-3thru D-5....covveeeiiiiiiiiiieee e 1 FO-1 FP-14 Blank ..................... 0
13-5thru13-8.....ccovevvvevinnne. 1 |5 T 2 FO-1FP-15 ..., 1
13-8.1 Added ..........covvveeereenenn 1 | =T [0 [ 0 FO-1 FP-16 Blank ..................... 0
13-8.2 Blank Added................ 1 E-B3andE-4.....ccooeeeviiiiiiiiiienees 1 FO-1 FP-17 ..o, 1
13-9and 13-10 ....ccoevevvvenreenens 0 E-5thru E-20....cccoooiviiiiiiiieeneens 0 FO-1 FP-18 Blank ..................... 0
1 5t 2 E-21 and E-22 Added.................. 1 FO-1FP-19 ..., 1
13-12 e 0 F-1thru F-8 ....oovvveiiiiiiieeeee 0
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FO-1 FP-20 Blank.............ccuu.... 0 FO-2 FP-2Blank ..........cccceeeeeneee. 0 16-13 thru 16-15.........ccvvveeneen. 0
FO-LFP-21..ccciiiiiiiiiiiieeiiienn, 0 FO-2FP-3 .o 0 16-16 i 2
FO-1 FP-22 BlanK.............ccuueu... 0 FO-2 FP-4 Blank ..........cccceeeennen. 0 16-17 oo, 0
FO-L FP-23...ciiiiiiieiiieeee e 1 FO-2FP-5 ..o 0 16-18 .. 2
FO-1 FP-24 Blank..........ccccc....... 0 FO-2 FP-6 Blank ........cccceveeviinnnns 0 16-19 thru 16-21.......cccceevvennnnns 0
FO-LFP-25.....cccciiviiiiineeciinen, 0 FO-2FP-7 oo 0 16-22 e, 1
FO-1 FP-26 Blank...................... 0 FO-2 FP-8 Blank ...........cccceeeneee. 0 16-23 ., 0
FO-L FP-27..coviiiiiiiiiiiee e, 1 FO-3FP-1 ..o 0 16-24 and 16-25.........ccccveeeneen. 1
FO-1 FP-28 Blank.............c........ 0 FO-3FP-2Blank ..........ccccuveeenneen. 0 16-26 thru 16-30.........cccvvveeneen. 0
FO-L1 FP-29...cccoiiiiveiiiieee i, 1 FO-3FP-3 .. 0 16-31 and 16-32.........ccccveeeneen. 1
FO-1 FP-30 Blank.............ccuu.... 0 FO-3FP-4 Blank ..........cccceveeneee. 0 16-33 e 0
FO-LFP-31l..ciiiiiiieiiiiieeeiiiienn, 1 FO-3FP-5 .. 0 16-34 i 1
FO-1 FP-32 Blank.........cc.couvee.. 0 FO-3FP-6 Blank ...........ccceeeneee. 0 16-35 . 2
FO-L FP-33..ciiiiiiiieiiiieeee e, 1 FO-4FP-1 ..o 0 16-36...ceieeiiiieee e 1
FO-1 FP-34 Blank............ccuueee.. 0 FO-4 FP-2Blank ..........cccceveennee. 0 16-37 oo 0
FO-L FP-35. i, 1 FO-4 FP-3 .o 0 16-38 .. 1
FO-1 FP-36 Blank.............c........ 0 FO-4 FP-4 Blank ...........cccceeeneee. 0 16-39 ., 2
FO-LFP-37..ceciiiiieecieie e, 1 FO-5FP-1 ..o 0 16-40 i, 0
FO-1 FP-38 Blank.............c........ 0 FO-5FP-2Blank ...........ccceeeneen. 0 16-40.1 ooeeiiiiieeeciee e 2
FO-L1FP-39...cccoviiiieiiiice e, 1 FO-5FP-3 .o, 0 16-40.2 Blank Added................. 1
FO-1 FP-40 Blank.............cc....... 0 FO-5 FP-4 Blank ..........cccccveeennnen. 0 16-41 i 1
FO-L1FP-4l....cccooiieiiiiiieeinnn, 1 FO-5FP-5 .. 0 16-42 i 0
FO-1 FP-42 Blank.............ccuu..... 0 FO-5 FP-6 Blank ..........cccccveeneee. 0 16-42.1 Added............ccvveeennen. 1
FO-LFP-43...cccoiiiieiiiieie e, 1 VOLUME 4 16-42.2 Blank Added................. 1
FO-1 FP-44 BlanK.............ccuu.... 0 COVEN ettt 1 16-43 thru 16-55.........ccceveeneen. 1
FO-LFP-45. ..o, 1 Blank .....ccceeviiieiiiiee e 0 16-56....ceiiiiiiiieeeiieee e, 2
FO-1 FP-46 Blank...................... 0 athrue ..., 0 16-56.1 Added........cccceeeevvvinnnns 2
FO-LFP-47 ..o, 1 | PSR 2 16-56.2 Blank Added................. 2
FO-1 FP-48 Blank...................... 0 o TR 0 16-57 and 16-58............ccccennee. 2
FO-L1FP-49.....ccccoovveiviineeinen, 1 P 2 16-59 ., 0
FO-1 FP-50 Blank.............cc....... 0 ettt e e et e e et e e e e e e aa e e 1 16-60 thru 16-62..........cceeeeneee. 1
FO-L1FP-51..ccciiiiiiiiiiiicecien, 1 Jorrreeeeatrr e e e e e e 0 16-62.1 Added............cccvvreennnnn. 1
FO-1 FP-52 Blank.............cc....... 0 Aand B 3 16-62.2 Blank Added................. 1
FO-L FP-53..cciiiiiiiiiiieee e, 1 CAdded .....coccevvviieieiiieee i, 2 16-63 thru 16-68...........cceeeneee. 1
FO-1 FP-54 Blank.............cc....... 0 D Blank Added .............cccvveennnen. 2 16-69 ... 2
FO-L FP-55. .o, 1 FHhrUu V. 1 16-70 thru 16-72......cccvcvvveeennnn. 1
FO-1 FP-56 Blank............c......... 0 VAdded ..., 1 16-73 and 16-74......ccceeevvvvnnnnne 2
FO-L FP-57 ..ot 1 vi Blank Added ............occveeennnnn. 1 16-74.1 Added............ccvveeennnnn. 2
FO-1 FP-58 Blank.............cc....... 0 L16-1 oo 1 16-74.2 Blank Added................. 2
FO-L1FP-59....ccccciiieiiiiicccie, 1 16-2 oo 2 16-75thru 16-77...ccceevvvvreeeen. 1
FO-1 FP-60 Blank...................... 0 16-3and 16-4........cocovvveevviieeeens 1 16-78 e 2
FO-LFP-61.....cccoovvveiiiiireeiinnn, 2 16-4.1 Added..........cccvvveeivcirineens 1 16-79 e, 0
FO-1 FP-62 Blank.............cc....... 0 16-4.2 Blank Added.................... 1 16-80 .. 1
FO-L FP-63....cccccieveeiiiiiee e, 0 16-5 i 1 16-8L . 0
FO-1 FP-64 Blank.............cc....... 0 16-6 and 16-7 ...cccceevvvveeeeiiiieeens 0 16-82 .. 1
FO-1 FP-65....cccccviviiiiiiiieiiinnnn, 1 16-8 ereiieiiiieee e 2 16-83 thru 16-96..........ceeveenneen. 0
FO-1 FP-66 Blank...................... 0 16-9 i 0 16-96.1 and 16-96.2 Added ...... 1
FO-L FP-67..ccccviiiiiiiiiiiiieiieenn, 1 16-10 thru 16-12......cceeeevviieeennne 1 16-97 i 1
FO-1 FP-68 Blank..............c....... 0 16-12.1 o 2

FO-2 FP-1..cccooiiiiiiiiiiieieee, 0 16-12.2 Blank Added................... 1
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16-98 thru 16-104..................... 0 S 2 E-land E-2......covvveeiiiiiiiiiii, 0
16-105 thru 16-110................... 1 18-2 thru 18-5 ....cevveevieiiiiiiiieeeees 0 E-B3andE-4......ccoooeeeviiiiiiiiinn. 1
16-110.1 and 16-110.2 Added .1 18-6 thru 18-8 ......evvveeeviiiiireeeeenns 1 E-5thru E-20.....ccooeviiiiiiiiiinne, 0
16-111 e 1 18-9 thru 18-22 ....eeevveevivevireeeeeens 0 E-21 and E-22 Added.................. 1
16-112 thru 16-115................... 0 18-23 and 18-24.........cccevvvvveeeeennn. 2 F-1thruF-8 ...coovvvveeiieii 0
16-116 thru 16-119................... 1 18-24.1 thru 18-24.6 Added.......... 2 Gl o, 2
16-120 thru 16-127................... 0 18-25 e 2 G2 e, 1
16-128 and 16-129................... 1 18-26 thru 18-29 .....coeeevevvveieeeeenns 0 G-3thru G-7 .., 2
16-130 thru 16-132................... 0 18-30 i 1 G8 e 1
16-133 e 1 18-3 i 0 G-OthruG-11 ..o, 2
16-134 thru 16-139................... 0 18-32 e 1 G-12 Blank Added....................... 1
16-140 ... 1 18-33 thru 18-50 .....oveeveriverieeeennns 0 H-1thru H-6.......covveiiiiiiiiii 2
16-141 thru 16-143................... 0 18-51 . 1 H-7 e 0
16-144 thru 16-150................... 1 18-52 thru 18-55 .....oevevvveviieeeenns 0 H-8 thru H-10.......oeveeviiiiiiiiiine, 2
16-151 e 0 18-56 and 18-57.......ccevvvvvvvvereennns 1 [ I 0
16-152 e 1 18-58..ceiieiieiieeee e 2 H-12. e 2
16-153 thru 16-158................... 0 18-59 thru 18-67 .......evvvvvvvvvernnnnnnen 0 H-13 thru H-15.......oeiieieeee 0
16-159 .. 1 L1868 .o 1 H-16 thru H-18.......eeeeiiiveee. 2
16-160 thru 16-177................... 0 18-69 and 16-70.......ccceeeennnnnnnnnn. 2 H-19. e 1
16-178 thru 16-180................... 1 18-71 Added .......evveeiieiiiiiieeeeee 2 H-20 and H-21.......ceoeiiveiiiinnnee. 2
16-181 thru 16-211................... 0 18-72 Blank Added ..........c............ 2 H-22 BlanK.........ccceeeevieiiiiiiiien. 0
16-212 .. 1 19-1 e 2 J-d e, 0
16-213 thru 16-289................... 0 19-2thru19-4 ...coevveevieiiiiiieeeeee 0 J-2Blank ....cooeeeeiiiiiiiieeeeeeen, 0
16-290 thru 16-302................... 1 19-5thru 19-8 ...coevvevieiiiiiiiieeeees 1 K-1 Added ........covvveeeviiiiiiiiie, 1
16-303 thru 16-392................... 0 19-8.1 thru 19-8.10 Added............ 1 K-2and K-3.....ooovvveiiieiiiiiiie, 2
16-393 thru 16-395................. 1 19-9 thru 19-20 ...eeeeviiiiiiiiiieeeeeens 1 K-4 Added .........covveeeiiiiiiiiiine, 1
16-396 thru 16-415................... 0 19-20.1 thru 19-20.14 Added........ 1 INDEX-1 ..o 2
16-416 ..o 1 19-21 e 1 INDEX-2 ..o 1
16-417 thru 16-486................... 0 19-22and 19-23....ccoiiiieieeeeeeees 0 INDEX-3 ..o 2
16-487 oo 2 19-24 and 19-25.....ccoevvveeveeeieeen, 1 INDEX-4 thru INDEX-7................ 1
16-488 Added...........coevvvnereenen. 1 19-26 thru 19-46 ......cceevevvveveeeennns 0 INDEX-8 Blank ......cccocoevvvvvvnnnnnnn. 0
16-488.1 Added.............c.uueeeee. 2 1O-47 s 1 Glossary-1 and Glossary-2 ......... 0
16-488.2 Blank Added.............. 2 19-48 thru 19-50 .....ovevveiiviieeeeeens 0 FO-1FP-1 ..o 1
16-489 ... 2 1951 2 FO-1 FP-2Blank .........ccccevuvennne... 0
16-490 thru 16-496 Added ....... 1 1952 1 FO-1FP-3 .., 2
16-497 ..o 2 19-53 i 0 FO-1 FP-4 BlanK ............ccuuvuunn.... 0
16-498 ... 2 19-54 thru 19-58 .....ovvvvvvvivieeeeenns 1 FO-1FP-5 .., 1
2 1 19-59 thru 19-64 ......cooovvvvvvveeennns 0 FO-1 FP-6 BlanK ...........ccevvvunnn.... 0
17-2thru 17-6...eeveeeieeiiieeeens 0 e 0 FO-1 FP-7 oo 1
17-7thru 17-9....eiiiiiieeee, 1 A-2and A-3...cooeeeeee 1 FO-1FP-8Blank ...........cccuuvuenn.... 0
17-10thru 17-12.....coeevve 0 Adoe e 0 FO-1FP-9 ..o 1
17-13and 17-14......ccevveeeee. 1 Bl 3 FO-1 FP-10Blank .........cccouvuen..... 0
17-15thru 17-18......ccovvvveenens 0 B2 0 FO-1FP-11 ..o 1
17-19 and 17-20.......ccvvvueeennen. 2 B-3thru B-20.......ccoevieeiiiiiiieeeeees 3 FO-1 FP-12 Blank ...........ccuuuu...... 0
17-20.1 thru 17-20.4 Added .....2 O T 0 FO-1FP-13 .. 1
17-21 e 0 C-2thruC-4 .., 2 FO-1 FP-14 Blank ...........c.uvuun..... 0
17-22 e 2 D-1 e 1 FO-1FP-15 ..., 1
17-23 thru 17-27 ....coovvvveeee 0 D2 e 2 FO-1 FP-16 Blank ...........ccuvuun..... 0
[ T 1 D-3thruD-5....cccoeeeiiiiiiiiiiieeeeeees 1 FO-1 FP-17 oo 1
17-29 and 17-30......cccvvveeeeeennns 0 D T 2

* Zero in this column indicates an original page.
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FO-1 FP-18
FO-1 FP-19
FO-1 FP-20
FO-1 FP-21
FO-1 FP-22
FO-1 FP-23
FO-1 FP-24
FO-1 FP-25
FO-1 FP-26
FO-1 FP-27
FO-1 FP-28
FO-1 FP-29
FO-1 FP-30
FO-1 FP-31
FO-1 FP-32
FO-1 FP-33
FO-1 FP-34
FO-1 FP-35
FO-1 FP-36
FO-1 FP-37
FO-1 FP-38
FO-1 FP-39
FO-1 FP-40
FO-1 FP-41
FO-1 FP-42
FO-1 FP-43
FO-1 FP-44
FO-1 FP-45
FO-1 FP-46
FO-1 FP-47
FO-1 FP-48
FO-1 FP-49
FO-1 FP-50
FO-1 FP-51
FO-1 FP-52
FO-1 FP-53
FO-1 FP-54
FO-1 FP-55
FO-1 FP-56
FO-1 FP-57
FO-1 FP-58
FO-1 FP-59
FO-1 FP-60
FO-1 FP-61
FO-1 FP-62
FO-1 FP-63
FO-1 FP-64
FO-1 FP-65
FO-1 FP-66
FO-1 FP-67

*Change Page *Change
No. No. No.
Blank .....ccooeeevervinnnen. 0 FO-1 FP-68 Blank .........cccceeeev..... 0
................................. 1 FO-2FP-1....cccooveeeviviviiiiieenee 0
Blank ....ccoooeevviivvnnnen. 0 FO-2 FP-2BlanK .........cccuvveereeennn. 0
................................. 0 FO-2FP-3 ...ccccviieevevviiviiieenee . 0
Blank ....cccooeevviiiennen. 0 FO-2 FP-4 BlanK .........ccccveeveennn. 0
................................. 1 FO-2FP-5....cccooveeiviiiiiiiieeenn 0
Blank .....ccocovvevvevennnn. 0 FO-2 FP-6 Blank ...........ccevuveenn.. 0
................................. 0 FO-2FP-7 oo 0
Blank .....cccooeevevennnen. 0 FO-2 FP-8 Blank .........ccccuceeveennee. 0
................................. 1 FO-3FP-1....cccooeeeevivviiiiiieeeee 0
Blank .....ccooeeevirivnnen. 0 FO-3FP-2Blank .........cccceeeereennnn 0
................................. 1 FO-3FP-3....cccoeiieeieeeriiiieeneen 0
Blank .....ccooeeeviviinnen. 0 FO-3FP-4Blank .........c.ccoeeeveennn. 0
................................. 1 FO-3FP-5....cccoovieiiieiiiiiiieeneen 0
Blank ....cccooevvviiinnnen. 0 FO-3 FP-6 Blank .........cccuvveereenen. 0
................................. 1 FO-4FP-1....cccoooeeeviviiiiiieenee 0
Blank .....ccocovveevvvennnn. 0 FO-4 FP-2Blank .......cc.ccovvureennnn. 0
................................. 1 FO-4FP-3 ...cccooveeeviiiveiiieeennnn 0
Blank .....ccocovvevrevennnn. 0 FO-4 FP-4 Blank ........c.cccvvuveenn.. 0
................................. 1 FO-5FP-1....ccoceeeevieeiiiiiiceenee 0
Blank .....cccooeeverennnen. 0 FO-5FP-2Blank .........cccceeeereenee. 0
................................. 1 FO-5FP-3 ... 0
Blank .....cccoeeevervinnen. 0 FO-5 FP-4 Blank ...........ccoeeeveennn. 0
................................. 1 FO-5FP-5....cccooeeeiiiiiiiiiiieennen 0
Blank .....ccooeevvivivnnen. 0 FO-5 FP-6 Blank .........cccuvvereennn. 0
................................. 1 VOLUMEDS
Blank .....ccooeevveiiennen. 0 (000 1Y/ SN 1
................................. 1 Blank ........ccooevvviiiiiiiiiiieieiienennnn 0
Blank .....ccocovvevrevnnnnn. 0 athrue .o, 0
................................. 1 Feeeee e 2
Blank .......cccccceeinnis 0 o T PP T 0
................................. 1 N 2
Blank .....c..covvuereinnnnn. 0 [T 1
................................. 1 P UUUUR SRR |
Blank .....ccooeeeviviinnen. 0 Aand B, 3
................................. 1 Tthru V... 1
Blank ....ccoooeevveiivnnnen. 0 AVAAYo [ (=T IR 1
................................. 1 vi Blank Added .........ccceeeevveenennnn 1
Blank .....coooeeeviriennen. 0 20-1 e 1
................................. 1 202 e 2
Blank .....cccovevveviennnnn. 0 20-2.1 Added........coevveeeriiiaaiann, 1
................................. 1 20-2.2 Blank Added.....................1
Blank .....cccooeevevinnnen. 0 20-3 e 1
................................. 2 20-4Blank .......cooeevvieeeriierii 1
Blank .....cccoeeeverennnen. 0 20-5 thru 20-184 Deleted ............ 1
................................. 0 20-185 ... O
Blank .....cccoeevvirivnnnen. 0 20-186 thru 20-188..............cc...... 2
................................. 1 20-188.1 and 20-188.2
Blank ....cccooeeevivinnnen. 0 Added......oooeviiiiiiee, 2
................................. 1 20-189 thru 20-198......................2

Page *Change
No. No.
20-199...iiiiiii e 0
20-200 thru 20-204 ..................... 2
20-204.1 and 20-204.2

Added........coeeeiiiiiii e, 2
20-205 thru 20-220 .......cccvvvenn..... 2
20-220.1 and 20-220.2

Added.......oooveeiiieee e, 2
20-221 thru 20-223 .......ccovvvenn..... 2
20-224 thru 20-236.......cccvvvenn..... 0
20-237 thru 20-250 .......ccevvvennn.... 2
20-251 thru 20-255.......ccevvvennn.... 0
20-256...cuiiiiiiiieee e 2
20-256.1 thru 20-256.8

Added.......coeeeiiiiiii e, 2
20-257 thru 20-259 .......ccvvvvennne... 2
20-260 BlankK.......cccocoevvvvvveieieennnns 2
20-261 and 20-262 Deleted........ 2
20263 2
20-264 thru 20-280............uu....... 0
20-281..ceeniiiiiie e 1
20-282 Blank.......cccocoveveeiveerennnns 1
20-283 thru 20-312 Deleted........ 1
20-313 Blank......ccceeeeviiiiiviiinennnns 1
20-314..ceeiiiiiee e 1
20-315 thru 20-318..........c..u........ 1
20-319 thru 20-326..........ccouuuu...... 0
20-327 thru 20-330 ......ccevvvvennne.. 1
20-331 . 0
20332 1
20-333 e 0
20-334.ceee e 1
20-335 thru 20-343.........covvueen..... 0
20-344....ccoiiiiiee e 1
20-345 thru 20-347 .......cccvvveen..... 0
20-348 and 20-349 ........ccoeeeeeeen. 1
20-350 and 20-351 ........evvvnnnnnnns 0
20-352 thru 20-354 ........ccvvvuen..... 1
20-355 thru 20-464 ..................... 0
20-465 and 20-466 ..................... 1
20-467 thru 20-471 .......ccovunen...... 0
20-472 thru 20-475 .....cccovveeenn.... 1
20-476 thru 20-480..................... 0
20-481 thru 20-486...................... 2
20-486.1 Added ..........coeevveeeennnn. 2
20-486.2 Blank Added................. 2
20-487 and 20-488 .......ccccceeenn... 2
20-489 thru 20-556 Added.......... 2
21-1thru 21-7 oo 1
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21-8 i 2 E-3and E-4......ccoevviveiiiiiee 1
21-8.1 and 21-8.2 Added........... 2 E-5thru E-20.....ccooiiiiiiiiie 0
21-9 2 E-21 and E-22 Added.................. 1
21-10 and 21-11 ....oooevvivieeeee 1 F-L1thru F-8 ...cceeeiieeie 0
21-12and 21-13 ..., 0 G1 i 2
21-14 BlanK.....ccccovveeerveeeiieennen, 0 G2 1
22-T i 1 G-3thru G-7 ..eeeviieeeeeeee 2
22-2thru 22-5 ..o, 0 G8 i 1
22-6 Blank.........cccoceeiiiiieniienn. 0 G-9thru G-11 ... 2
231 1 G-12 Blank Added............c.cuee... 1
232 0 H-1 thru H-6......ccoeeeiiiiicee 2
23-3and 23-4 ....oocoveiiiee, 1 H-7 oo 0
23-5thru 23-8 .....cccevevieeeieeen, 0 H-8 thru H-10........coooieiiiiiee 2
23-9thru 23-11 ..o, 1 H-11 e 0
23-12 0 H-12. e 2
23-13 1 H-13 thr H-15.....ccccooiiiie 0
23-1A 0 H-16 thru H-18.......ccccoeviiriiee 2
23-15and 23-16 ......ccccveeieneennen. 1 H-19. e 1
2317 oo 0 H-20 and H-21.......ccccoovieeviinnnee. 2
2318 1 H-22 Blank.........ccccoiiiiiiiiieen 0
23-19 0 J-1 0
2320 1 J-2Blank ......ccoooeiiiiiii, 0
23-21 and 23-22 ......ccooveviineenen. 0 K-1 Added .......ocoveviiieiiiiciee 1
23-23. 1 K-2and K-3 ..o 2
23-24 and 23-25 .......cocveiiieeen. 0 K-4 Added ........ccoevviiiiiiicie 1
2326 1 INDEX-1 ..oooiiiieiieeeeee e 1
23-27 oo 0 INDEX-2 and INDEX-3................ 2
2328 1 INDEX-4 ..cooiiiiiiieeie e 1
23-29 and 23-30 ......cccceevieneenen. 0 INDEX-5 ...ooiiiiiiiieiieecee e 2
23-31and 23-32 ....cocceeeeenen, 1 INDEX-6 ...ccovvveeiiieiiieesiiee e 1
23-32.1 and 23-32.2 Added....... 1 INDEX-7 Deleted..........ccccouuennee 1
23-33and 23-34 .....cocoeeiieen, 1 INDEX-8 Blank Deleted............... 1
23-35 and 23-36 Added............. 1 Glossary-1 and Glossary-2 ......... 0
241 1 FO-L1 FP-1 . 1
24-2 i 0 FO-1 FP-2 Blank .........cccvevuveennee. 0
AL 0 FO-L1 FP-3 . 2
A-2and A-3....oeii e 1 FO-1FP-4 Blank ..........cccceeennnen. 0
A-doii 0 FO-1 FP-5 .. 1
B-1 o 3 FO-1 FP-6 Blank ..........ccccevveennee 0
B-2 i 0 FO-1 FP-7 oo 1
B-3 thru B-20 ......ccoeeviiieiienen. 3 FO-1 FP-8 Blank ........ccccceevuvennee. 0
C-la 0 FO-1 FP-9 . 1
C-2thruC-4...cciiiiiee, 2 FO-1 FP-10 Blank ..........ccccueenee. 0
C-3and C-4....cccoveviiieieen, 1 FO-1 FP-11 .o 1
D-1 oo 1 FO-1 FP-12 Blank ..........cccccueenee. 0
D-2 oo 2 FO-1 FP-13 ..o 1
D-3thruD-5....cccocviiriiieieeen, 1 FO-1 FP-14 Blank ..........cccccveenee. 0
D6 oo 2 FO-1 FP-15 ..o 1
E-1and E-2......ccoccvevviiieieiiinnen, 0 FO-1 FP-16 Blank ..........cccccene... 0

FO-1 FP-17 i 1

Page *Change
No. No.
FO-1 FP-18 Blank............ccuvuu.... 0
FO-1 FP-19....cccciviiiiiieeerieii. 1
FO-1 FP-20 Blank..........cccevvuue... 0
FO-1 FP-21...cccovvveiiieiieiiiinn. 0
FO-1 FP-22 Blank.........cccevvvuuen... 0
FO-1 FP-23 .. 1
FO-1 FP-24 Blank..........cccouvun..... 0
FO-1 FP-25....ccoiiieiieeeei. 0
FO-1 FP-26 Blank............ccuuu...... 0
FO-1 FP-27 ..o 1
FO-1 FP-28 Blank...........cccuvuu.... 0
FO-1 FP-29....ccooiiiiiiieeeeiiiii, 1
FO-1 FP-30 Blank..........ccccuvuun... 0
FO-1FP-31...ccooiiiiiiieeieeieeiin. 1
FO-1 FP-32 Blank..........cccevvuue... 0
FO-1FP-33...ccieieeeeeeee, 1
FO-1 FP-34 Blank.........ccceeuvunn.... 0
FO-1FP-35. .. 1
FO-1 FP-36 Blank..........ccceuvun..... 0
FO-1 FP-37 ..o 1
FO-1 FP-38 Blank...........cccuvuu.... 0
FO-1FP-39....ccoiiiiiieieeeeeein. 1
FO-1 FP-40 Blank............ccuvuue.... 0
FO-1FP-41.....oovvveiiiiiiiiiiinnnnn. 1
FO-1 FP-42 Blank...........cccuvuue... 0
FO-1FP-43.....cooiiieieeinn. 1
FO-1 FP-44 Blank..........ccccuvune.... 0
FO-1FP-45. ..o 1
FO-1 FP-46 Blank..........ccccuvuu..... 0
FO-1 FP-47 ..o 1
FO-1 FP-48 Blank............ccuuuu..... 0
FO-1 FP-49.....cccovvceiiiieeiiin. 1
FO-1 FP-50 Blank............ccuuuu..... 0
FO-1 FP-51....cccoiviiiiiiieiiiiinn. 1
FO-1 FP-52 Blank..........ccccuvuue... 0
FO-1FP-53....cciiiieeeeeee, 1
FO-1 FP-54 Blank..........ccccuvuue.... 0
FO-1 FP-55...ccciiiiieeceeiee, 1
FO-1 FP-56 Blank............ccevuu..... 0
FO-1 FP-57 ..o 1
FO-1 FP-58 Blank..........ccceuvunn.... 0
FO-1 FP-59...ccooiieiiiiieeiee. 1
FO-1 FP-60 Blank............c.cuu...... 0
FO-1 FP-6B1....ccccovvvveieieeeieiiinnn. 2
FO-1 FP-62 Blank............ccuuu...... 0
FO-1 FP-63.....ccciviiieeeeereeiinn, 0
FO-1 FP-64 Blank..............cuuu..... 0
FO-1 FP-65....cccovviiiieeeeeereeein. 1
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FO-1 FP-66 Blank ..................... 0
FO-1 FP-67 ..coovvveeeeieeiieeiinn, 1
FO-1 FP-68 Blank ..........c........... 0
FO-2FP-1 ..o, 0
FO-2 FP-2 Blank ..........ccuuvuunn.... 0
FO-2FP-3 ..o, 0
FO-2 FP-4 Blank ...........c.uvuun..... 0
FO-2FP-5 ..o, 0
FO-2 FP-6 Blank .............cuuu...... 0
FO-2 FP-7 oo 0
FO-2 FP-8 Blank .............uuuun..... 0
FO-3FP-1 ..o, 0
FO-3 FP-2Blank .............uuuunn.... 0
FO-3FP-3 ..o, 0
FO-3 FP-4 Blank ..........ccouvuun..... 0
FO-3FP-5 ..o, 0
FO-3 FP-6 Blank .............uvuun..... 0
FO-4FP-1 ..o 0
FO-4 FP-2 Blank ...........couvuun..... 0
FO-4FP-3 ..o, 0
FO-4 FP-4 Blank .............uuuu...... 0
FO-5FP-1 ..o, 0
FO-5 FP-2 Blank .............uuun..... 0
FO-5FP-3 ..o, 0
FO-5 FP-4 Blank .............uuuun..... 0
FO-5FP-5 ..., 0
FO-5 FP-6 Blank ...........c.uvuun..... 0

* Zero in this column indicates an original page.

Change 3 M/(N Blank)
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HOW TO USE THIS MANUAL

OVERVIEW

This technical manual (TM) is provided to help you maintain the LMTV at the Unit Maintenance level. Because of its
size, it is divided into five volumes. Volumes 2, 3, 4, and 5 contain information which will assist you in the performance
of Unit Maintenance on the LMTV. 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 LMTV and provides equipment data.
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OVERVIEW (CONT)

« [CHAPTER Z]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.

« [APPENDIXA, REFERENCES. Lists publications used with the LMTV.
+ [APPENDIXBl, 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 G, 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 LMTV.

APPENDIX H, 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.

[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:

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

e CHAPTER 2, VEHICLE MAINTENANCE (CONT).

¢ CHAPTER 3, ENGINE MAINTENANCE.

« APPENDIX A, REFERENCES. Lists publications used with the LMTV.

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

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 4, FUEL SYSTEM MAINTENANCE

CHAPTER 5, EXHAUST SYSTEM MAINTENANCE

CHAPTER 6, COOLING SYSTEM MAINTENANCE

CHAPTER 7, ELECTRICAL SYSTEM MAINTENANCE

CHAPTER 8, TRANSMISSION MAINTENANCE

CHAPTER 9, PROPELLER SHAFT MAINTENANCE

CHAPTER 10, FRONT 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

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

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.
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OVERVIEW (CONT)

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 LMTV.

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.

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:

X

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

CHAPTER 16, BODY AND CAB MAINTENANCE

CHAPTER 17, 11K SELF-RECOVERY WINCH (SRW) MAINTENANCE

CHAPTER 18, BODY, CHASSIS, AND ACCESSORY ITEMS MAINTENANCE

CHAPTER 19, HYDRAULIC SYSTEM MAINTENANCE

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

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 LMTV.

APPENDIX F, TORQUE LIMITS. Lists the standard torque values for specific attaching hardware.

APPENDIX G, MANDATORY REPLACEMENT PARTS.
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APPENDIX H, LUBRICATION ORDER.
APPENDIX J, ADDITIONAL AUTHORIZATION LIST (AAL).
APPENDIX K, TRANSMISSION/TRANSMISSION CONTROLS ADAPTABILITY CHART.

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 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 LMTV.

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 LMTV.

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.

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:

FRONT 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! 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 in chapter 2. When a malfunction occurs, look at the symptom index for the vehicle
troubleshooting table in chapter 2. 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.:

Xii

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

Read all WARNINGS and CAUTIONS before performing any procedures.

Change 1
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Section I. GENERAL INFORMATION
1-1. SCOPE

This chapter provides general information, equipment description, and principles of operation for the M1078 series Light
Medium Tactical Vehicle (LMTV). The LMTV will herein be referred to as the vehicle.

a. Type of Manual: Unit Support Maintenance Instructions, TM 9-2320-365-20-1.

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

M1078 Truck, Cargo: 2 1/2-Ton, 4x4, Dropside [Figure 1-1).

M1079 Truck, Van: 2 1/2-Ton, 4x4 [Figure 1-2).

M1080 Truck, Chassis: 2 1/2-Ton, 4x4 [(Figure 1-3).

M1081 Truck, Cargo: 2 1/2-Ton, 4x4, Dropside, AIR DROP [Figure 1-4).

c. Purpose of Equipment. The LMTV series is a family of 4x4 wheeled vehicles. The purpose of these vehicles
is as follows:

(1) M1078 - Cargo hauling vehicle; can be outfitted for troop transport when equipped with a troopseat Kkit.

(2) M1079 - Van; can be outfitted with communications equipment or shop equipment.

(3) M1080 - Vehicle chassis; this chassis will accept a cargo bed or may be modified for special missions.

(4) M1081 - Cargo hauling vehicle; can be airdropped and outfitted for troop transport when equipped with a troopseat

kit.

1-1
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1-1. SCOPE (CONT)

3A00001A

LEFT FRONT VIEW

3A00002A

RIGHT REAR VIEW

Figure 1-1. M1078 Truck, Cargo: 2 1/2-Ton, 4x4, Dropside
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RIGHT REAR VIEW

Figure 1-2. M1079 Truck, Van: 2 1/2 Ton, 4x4
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1-1. SCOPE (CONT)

3A00005A

LEFT FRONT VIEW

58

3A00006A

RIGHT REAR VIEW

Figure 1-3. M1080 Truck, Chassis: 2 1/2-Ton, 4x4
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RIGHT REAR VIEW

Figure 1-4. M1081 Truck, Cargo: 2 1/2-Ton, 4x4, AIR DROP
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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 M1078 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 Light Medium Tactical Vehicle (LMTV)

1-5. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR)

If your Light Medium Tactical Vehicle (LMTV) 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). Mail it to us at: Commander, U.S. Army Tank-automotive and Armaments
Command, ATTN: AMSTA-TR-E/FMTV/312, Warren, M| 48397-5000. We'll send you a reply.

1-6. WARRANTY INFORMATION

Refer to M1078 Series Warranty Program Technical Bulletin, TB 9-2300-365-15, 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 9-2320-365-10 for equipment characteristics, capabilities, and features.
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1-8. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

Refer to. TM 9-2320-365-10 for location and description of major components.

1-9. DIFFERENCES BETWEEN MODELS

Refer to/|TM 9-2320-365-10 for differences between models.

Section Ill. PRINCIPLES OF OPERATION

1-10. POWERTRAIN

3A10001A

Figure 1-5. Powertrain

Power for the vehicle is provided by a diesel engine (1,[Figure 1-5) 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 and 5) 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 primary components of the Allison
MD3070PT transmission consist of a control module located directly beneath the transmission main housing; a Throttle
Position Sensor (TPS) which detects the percentage of throttle being used; and engine, turbine, and output speed
sensors which, in combination with each other, send information to the transmission ECU to provide the smoothest
possible shifting and allow the transmission ECU to monitor overall transmission performance. Transmission shift
control is provided by one of two types of pushbutton shift selectors: The WTEC Il Transmission ECU Pushbutton Shift
Selector (TEPSS) which contains an integral transmission ECU or the WTEC Il Transmission Pushbutton Shift Selector
(TPSS) which is coupled to an external transmission ECU.

1-7
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1-10. POWERTRAIN (CONT)

i
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B

3A10002A

Figure 1-5. Powertrain (Cont)

a. Engine. The vehicle is equipped with a Caterpillar diesel engine, model 3116 ATAAC (Air-to Air After Cooler) (1,
[Eigure 1-9), rated at 225 HP.

b. Transmission. The vehicle is equipped with an Allison automatic transmission, model MD3070PT (2[Eigure 1-5).
It is a fully automatic electronically controlled seven-speed close-ratio transmission.

(1) The TEPSS contains microprocessor based electronics, and is located in the instrument panel to the driver’s left.
The TPSS is located in the instrument panel to the driver’s left, while the 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 TEPSS and 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 TEPSS and a fault is detected in the transmission controls,
the TEPSS will emit an eight second series of beeps. When electrical power is applied to the TPSS and a fault is
detected in the transmission controls, "--" will appear in the 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 9-2320-365-10 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 an 11K self-recovery winch (SRW).

1-8
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c. Transfer Case. The transfer case [[(3,_Figure 1-5) 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. Frontand rear axles (4 and 4, Figure 1-5) 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

1)
X
Ay,
Iy
Iy

|

XA11001A

Figure 1-6. Engine Air Intake System

The engine air intake system consists of a dry-type air cleaner (1,[Figure 1-6), 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.

1-9
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1-12. FUEL SYSTEM

Figure 1-7. Fuel System

The primary components of the fuel system are the fuel tank (1, [Eigure 1-7), 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.

1-10
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XA12002A

Figure 1-7. 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.

1-11
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1-13. COOLING SYSTEM

v a 'l"‘ﬂw [
7 | |

A

XA13001A

Figure 1-8. 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
1-8), 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 1-8. 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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1-14. ELECTRICAL SYSTEM

XA14001A

Figure 1-9. Electrical System

In the Electrical System, a heavy duty starting motor (1, Eigure 1-9) 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 » Accessory Lighting

« Engine Starting and Stopping ¢ Instruments

e Service Lighting « Indicator Lights and Alarm
e Blackout Lighting e Troubleshooting Aid

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 1-10. 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 1-10) 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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1-14. ELECTRICAL SYSTEM (CONT)

3A14003A

Figure 1-11. Service Lighting System

c. Service Lighting. The Service Lighting System includes the headlights (L_Eigure 1-11), 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 9-2320-365-10).
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Figure 1-12. Blackout Lighting System
d. Blackout Lighting. The Blackout Lighting System includes the front blackout marker lights (1,[Eigure 1-12),
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 9-2320-365-10)|

e. Accessory Lighting. The accessory lighting on the vehicle is the warning light. This circuit is energized by
positioning the appropriate switch (TM 9-2320-365-10)/to on.
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1-14. ELECTRICAL SYSTEM (CONT)
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Figure 1-13. Instrument Panel

f. Instruments. The Instrument Panel includes all gages that provide the operator with information about vehicle
condition and operating status. The speedometer (1, 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 Il transmission ECU on vehicles equipped with WTEC Il transmission controls. The WTEC I
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 current and send this information to the gages.
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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 1-14. Troubleshooting Aid

h. Troubleshooting Aid. A start inhibit switch ({_Eigure 1-14), 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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1-15. BRAKE SYSTEM
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Figure 1-15. 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-T5) 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 1-15. 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. Air from the foot control valve is
supplied to the load sensing valve (6) which, in turn, controls air delivery to the relay valve (7). The load sensing valve
is mounted on a crossmember and connected, by a spring and cable, to the rear axle. The arrangement of the load
sensing valve 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 (8) 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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1-16. STEERING SYSTEM
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Figure 1-16. Steering System

The vehicle is equipped with hydraulically-assisted power steering. The power steering pump (1_Eigure 1-18) 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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1-17. 11K SELF-RECOVERY WINCH (SRW)
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Figure 1-17. 11K Self-Recovery Winch (SRW)

When specified, the vehicle is equipped with an 11K Self-Recovery Winch (SRW) (1,@ mounted on the right
frame rail. The SRW is rated for 11,000 lbs (48,924 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 6,780 Ibs (30,157 N). The SRW cable may be routed to the front or rear of the vehicle for recovery
operations. 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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1-18. AIR TRANSPORTABILITY HYDRAULIC SYSTEM
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Figure 1-18. Air Transportability Hydraulic System

The entire series of M1078 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 primary and secondary air tanks
(1 and 2,[Eigure 1-18) 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 1-18. 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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1-19. AIR SYSTEM
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Figure 1-19. 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 1-19) 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 1-19. 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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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
of this manual and to the Repair Parts and Special Tools List (RPSTL), TM 9-2320-365-24P.

2-3. REPAIR PARTS

Mandatory replacement parts are listed if/Appendix G. Repair parts are listed and illustrated in the RPSTL, TM 9-2320-
365-24P, covering Unit Maintenance repair parts and special tools for vehicle.
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Section Il. SERVICE UPON RECEIPT

2-4. UNPACKING AND DEPROCESSING

WARNING

< Heavy objects/loads, such as tool boxes and heavy parts, must always be carried on the floor with
the weight distributed as equally as possible between left and right sides of M1079 van. Failure
to comply decreases the stability of the M1079 van and will increase the likelihood of a rollover.

* Heavy cabinets must always be mounted as low as possible with the weight distributed as equally
as possible between left and right sides of M1079 van. Remember to consider the weight of the
items that will be stored in the cabinets. Failure to comply decreases the stability of the M1079
van and will increase the likelihood of a rollover.

« Always keep in mind, when placing items inside the M1079 van, that heavier items must always
be positioned as low as possible and the weight distributed as equally as possible between left
and right sides of M1079 van. Failure to comply decreases the stability of the M1079 van and will
increase the likelihood of a rollover.

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 9-2320-365-10). |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 9-2320-365-10-HR) in good condition,
clean and properly mounted or stowed (TM 9-2320-365-10).

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 manual throttle control 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 9-2320-365-10-HR.

2-6. SERVICE BEFORE OPERATION

a. General.

(1) Refer to TM 9-2320-365-10 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_9-2320-365-10). | 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-
365-10 and[Appendix H) as needed. Check all tools and equipment to be sure every item is there (TM 9-2320-365-10-
HR), in good condition, clean and properly mounted or stowed |(TM 9-2320-365-10)!

(3) Follow general procedures for all services and inspections given in TM 9-2320-365-10.
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2-6. SERVICE BEFORE OPERATION (CONT)

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 Items
(BIl) against checklist to make sure all items are accounted for and are in good condition (TM 9-2320-365-10-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 71,[Appendix|

(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 and Rear Axle oil change.
(2) Perform Front Axle Wheel end Planetary Hub oil change.

b. Initial 1,000 miles (1,609 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 5,000 miles (8,045 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).
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WARNING

Do not remove radiator cap when the engine is hot; steam and hot coolant can escape and burn
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 9-2320-365-10)!

(@)
(b)
()

Inspect body and sheet metal for evidence of damage during shipment.
Check doors, latches, and hinges on compartments for proper operation.

Check mounting hardware and tighten as necessary.

(2) Vehicle Cab Inspection |(TM 9-2320-365-10).

(@)
(b)
()
(d)

()
(f)

Inspect cab for evidence of damage during shipment.
Inspect windshields and window glass for cracks or other damage.
Check door latches, hinges, and windows for proper operation.

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

Check operator’s seat adjustments to ensure they are functioning properly.

Unpin cab air springs, stow retaining pins, and inflate cab air springs |(TM 9-2320-365-10, Preparation
for Internal Air Transport).

(3) Engine Inspection (TM 9-2320-365-10)

(@)
(b)
()
(d)
()

Inspect engine and cooling hose connections for evidence of leakage.

Remove any seals, plugs, or tape used to seal air inlets and ports on the engine during shipping.
Check crankcase oil level with dipstick.

Examine air cleaner element for dirty or restricted condition.

Check for obstructions to cooling air flow to radiator.

(4) Transmission Inspection (TM 9-2320-365-10).

(@)
(b)

Check fluid level with dipstick.

Check external tubes and hoses for evidence of leakage.

Change 1 2-5



TM 9-2320-365-20-1

2-6. SERVICE BEFORE OPERATION (CONT)

(5) Transfer Case Inspection (TM 9-2320-365-10).
(a) 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 9-2320-365-10),
(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 9-2320-365-10).
(a) Drain any water from reservoirs.
(b) Inspect all accessible air hose and tubing connections for leakage.
(8) Steering System Inspection (TM 9-2320-365-10)!
(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 and Rear Axle Inspection (TM 9-2320-365-10)
(a) Check all lubricant levels.
(b) Check axle housing pressure vents to ensure freedom from foreign matter.
(10) Tire Inspection.
(a) Check tire pressure|(TM 9-2320-365-10).

(b) Inspect tires for serious cuts, bubbles, cracks, bruises, dry-rot, foreign objects, or exposure of internal cords.
Remove foreign objects lodged between treads (TM 9-2320-365-10)

(c) Check all wheel mounting nuts for proper torque (para 12-4).
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(11) Fuel System Inspection|(TM 9-2320-365-10)
(a) Check fuel level and replenish, if necessary.

(b) Inspect fuel lines, connections, and filters for evidence of leakage.

Section lll. PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS)

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

This section contains Unit Maintenance 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 preventive maintenance checks and services in TM 9-2320-365-10 |before doing the Unit
preventive maintenance.

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.

» 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 71, 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.

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, repair or replace per applicable procedure.

Change 1 2-6.1/(2-6.2 Blank)






TM 9-2320-365-20-1

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 Il leaks
should be repaired per 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, either repair or

replace 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 [(Table 2-1) once every six months.
b. Refer to the specified technical manuals for preventive maintenance for special purpose Kkits.

c. Always to 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 2-1 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 a source of item numbers 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

TM 9-2320-365-20-1

Location
Item Interval Item to be Procedure Not Fully Mission
No. Checked Capable If:
or
Serviced
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 a. 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 oll,
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. (38 mm) 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. (38
mm) in either
direction.

Change 2 2-9



TM 9-2320-365-20-1

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

Location
Iltem Interval Item to be Procedure Not Fully Mission
No. Checked Capable If:
or
Serviced
1 Semiannual Preservice NOTE
Checks
(CONT) Do not turn tires when turning wheel to check for

steering wheel free play.

f. Place a strip of tape around steering wheel at f. Steering wheel
12 O'clock position. Turn steering wheel right exceeds 2-1/2 in.
until resistance is felt. Place a ruler lightly (64 mm) free play.
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. (64 mm).

g. Apply brake pedal with steady force. Vehicle g. Brakes chatter,
should slow down and stop without pulling to pull to one side,
one side or jerking. Release brake pedal. The will not release, or
brakes should release immediately and without | do not work.
difficulty.

h. Observe vehicle response to road shocks, side h. Handling is
sway or continuous bouncing indicates a unstable.
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 i. Hard steering is
extreme left, then to extreme right to check for evident.
binding or jerking.

j- Check engine operation at all speeds. Ensure j- Engine exceeds
that engine does not go over engine governed or fails to reach
speed - (55 mph or 2600 rpm). governed speed.

2-10 Change 2




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

TM 9-2320-365-20-1

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 wheels for CTIS air leaks.

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

manifold filter.

XBPNODZ2L

a. Cracks are
found around lug
holes.

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

c. Class lll leak is
evident.

Change 2 2-11



TM 9-2320-365-20-1

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

Item
No.

Interval

Location
Item to be
Checked
or
Serviced

Procedure

Not Fully
Mission
Capable If:

2-12

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 9-2320-365-10) and
drain primary air tank. Rear service brakes
should not apply. If rear service brakes apply,
inversion valve is inoperative. Replace inversion
valve (para 11-12). 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.

RELAY VALVE INVERSION VALVE

3BPM0031

a. Rear portion of
brake system
fails.




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

TM 9-2320-365-20-1

Location
Iltem Interval Item to be
No. Checked

or

Serviced

Procedure

Not Fully
Mission
Capable If:

3 Semiannual | SERVICE
BRAKES
(CONT)

LOCAD SENSING
VALVE

Inspect load sensing valve for signs of
corrosion.

Check security of mounting hardware.

Check for air leaks around brake hose fittings.

Inspect control cable for corrosion and
abrasions.

Check security of control cable upper and
lower attaching hardware and adjust (para 11-
10).

Inspect brake air chambers for obvious cracks
and corrosion.

CONTROL CABLE

d. Air leaks are

found.

e. Control cable

is damaged or
missing.

g. Brake air
chamber leaks.

3BPM0041
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TM 9-2320-365-20-1

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

2-14

Semiannual | SERVICE
BRAKES WARNING

(CONT)

Location
Item Interval Item to be Procedure Not Fully
No. Checked Mission
or Capable If:
Serviced
3

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.

h. Examine and compare each brake drum for h. Brake drums
evidence of overheating. Excessive heating of are excessively
brake drums may indicate a dragging brake hot, cool, or

shoe. Cool brake drums could mean improper rusted.
adjustment, defective, or inoperative brakes, or
rust on braking surfaces.

BRAKE DRUM

3BPM0O0S1




TM 9-2320-365-20-1

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

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

FOR CLARITY

BRAKE

SHOE

RETURN

\ ' 4.0 SPRING

= 30 ks BRAKE
u SHOE

HOLD-DOWN
CLIP /

3BPM0061

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 (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 lining j. Brake linings
wear and cracking (para 11-2 and 11-3). are cracked or
excessively worn.

k. Inspect brake shoe return springs and hold- k. Springs or
down clips for cracks. clips are cracked
or broken.

2-15
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Location
Item Interval Item to be Procedure Not Fully
No. Checked Mission
or Capable If:
Serviced
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
BUSHING
REAR
SHOCK
ABSORBER
FRONT
SHOCK
ABSORBER
RUBBER
RUBBER BUSHING
BUSHHNG 3BPM0O07B
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




TM 9-2320-365-20-1

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

Location

Iltem | 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

ABSORBERS saddle caps, and U-bolts for cracks or breaks are found.
AND breaks.
SPRINGS
(CONT)

SHOCK

SPRING
LEAVES

3BPM0081

5 Semiannual | AXLES
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 Class lll leak is
assemblies, pinion seal, drive yoke, and drain evident.
plug.

BREATHER
VALVE
WHEEL END DRIVE YOKE
ASSEMBLY DRAIN PLUG 3BPMO09B

Change 1 2-17
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

2-18

BREATHER
VALVES

Location
Item Interval Item to be Procedure Not Fully
No. Checked or Mission
Serviced Capable If:
6 Semiannual | AXLE a. Inspect axle breather valves to ensure up and

down movement.

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.
71,[Appendix D) 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 compound gets 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 14 [Appendix D)) and
install axle breather valve in fitting.

BREATHER
VALVE

3BPM0101




TM 9-2320-365-20-1

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:

7 Semiannual | DRIVE
SHAETS 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.

a. Inspect U-joints for play, broken and a. Lubrication
missing lubrication fittings (Appendix H). fittings, screws or
lock tabs are
broken or
missing, or play
is evident.
b. Peform propeller shaft hinging inspection b. Hinging
(para 9-3). reading is greater
than 0.2 in. (.5
mm).
c. Inspect all drive shafts for damage or c. Damage or
obvious spline movement. obvious move-

ment evident.

DRIVE SHAFT

U-JOINT

XBPMO11B
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TM 9-2320-365-20-1

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

2-20

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

TRANSMISSION
OUTPUT SHAFT
SEAL

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 lll leaks.

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

c. Damage or
Class Il leaks
are evident.

XBPM0121.clwa




TM 9-2320-365-20-1

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

Location
Item Interval Item to be Procedure Not Fully Mission
No. Checked Capable If:
or
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 Ill leak is
evident.

o —

SCAVENGE
PUMP HOSE

XBPMO131

9 Semiannual ENGINE

| warnING ||
MOUNTS |

Ensure engine is cool before performing
maintenance. Failure to comply may _
result in iniurv to personnel. Engine mounts

Check engine mounts for loose hardware or cracks. are loose or
damaged.

10 Semiannual ENGINE
CRANK-
CASE

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
mav realilt in damane to enliinment

Change 2 2-21




TM 9-2320-365-20-1

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

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

or
Serviced

10 Semiannual | ENGINE NOTE
CRANK-
CASE COLD TEMPERATURE OPERATION
(Cont) _ . . .
For operation of equipment in continuous
temperatures below 00F (-180C), remove
lubricants prescribed in the lubrication key
for temperatures above 0 OF (-180C
Relubricate with lubricant specified in the
lubrication key for temperatures OLIF to
-500F (-180C to - 4600C).

a. Start engine (TM 9-2320-365-10) and run for five
minutes.

b. Check for oil leaks around top of engine oil filter.
c. Shut down engine (TM 9-2320-365-10).

d. Check oil level on engine oil dipstick.

e. Add engine oil, if required, to bring oil level to full
mark on engine oil dipstick.

ENGINE OIL

DIPSTICK ENGINE

OIL FILTER

XBPMO1SB
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TM 9-2320-365-20-1

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

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

OIL PAN

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

splits, poor
connections
evident.

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

B

2-24

TS

D
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— &5

7 [

Location
Item Interval Item to be Procedure Not Fully
No. Checked Mission
or Capable If:
Serviced
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 frayed | connection
wires. cannot be

tightened or
frayed wires are
evident.

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

PURGE VALVE

3BPMo161L
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

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

2-26

0 —

e 0

STABILIZER BAR

Location
Item Interval Item to be Procedure Not Fully
No. Checked Mission
or Capable If:
Serviced
14 Semiannual | STABI- a. Check rear stabilizer bar for secure mounting.
LIZER BAR
b. Inspect stabilizer rubber bushings for cracks
and dry rot.
RUBBER
BUSHINGS

3BPMO181




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

TM 9-2320-365-20-1

Location
Item Interval Item to be Procedure Not Fully
No. Checked Mission
or Capable If:
Serviced
15 Semiannual | PINTLE a. Check for free rotation and operation of pintle
TOWING towing hook.
HOOK
b. Inspect pintle towing hook and mounting plate
for cracks or loose hardware.
c. Inspect pintle cotter pin for presence.

TOWING
HOOK

3BPM0191
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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 Mission
or Capable If:
Serviced
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




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

TM 9-2320-365-20-1

Location

Item Interval Item to be Procedure Not Fully

No. Checked Mission
or Capable If:
Serviced

17 Semiannual | AIR 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.

Inspect air shutter gasket for cracking and dry
rot.

Check security of clamps on particle extraction
hose between air cleaner and tailpipe. Tighten
if loose (35-45 Ib-in. (4-5 N-m)), replace if
broken. Examine particle extraction hose.
Replace if excessively worn.

GASKET

PARTICLE
EXTRACTION

HOSE CLAMP

intact.
AR SHUTTER COVER
SHUTTER CLAMP

XBPMO0211.dwa

c. Gasket is
broken or dry
rotted.

d. Particle
extraction
pathway between
air cleaner and
tailpipe is not

2-29
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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:

18 Semiannual

2-30

BATTER-
IES AND
BATTERY
BOX

WARNING

* Remove or disconnect batteries prior to
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.

a. Inspect battery box for obvious signs of

corrosion and for loose mounting hardware.

BATTERY

3BPM0221




TM 9-2320-365-20-1

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

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

=
fL L]
E&

TERMINAL POST

BATTERY
CABLE

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

3BPM0231

d. Battery cables
are worn, frayed

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

2-32

Location
Item Interval Item to be Procedure Not Fully
No. Checked Mission
or Capable If:
Serviced
19 Semiannual | SPARE a. Inspect hydraulic hoses for cracks and a. Class Il leak
TIRE abrasions. is evident.
RETAINER
b. Inspect hydraulic cylinder for leaks around b. Class Il leak
cylinder rod and fittings. Check cotter pins for is evident.
presence.
COTTER PIN /f&/

XBPMO2351




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

TM 9-2320-365-20-1

Location
Iltem Interval Item to be Procedure Not Fully Mission
No. Checked Capable If:
or
Serviced
20 Semiannual | CAB a. Inspect cab hydraulic cylinder for leakage around | a. Class Il leak is
HYDR- cylinder rod. evident.
AULIC
CYLINDER ) ) . b. Cab hydraulic
b. Check security of attaching hardware at cylinder cylinder is
rod end and cotter pin for presence. unsecured.
STEERING QEAR ASSEMELY
REMOVED FCR CLARITY
CAB RUBBER
BUMPER
3BPMD241
20a Semiannual | CAB Check cab rubber bumper for damage or excessive If cab rubber
RUBBER wear. bumper is
BUMPER damaged or worn.
STEERING GEAR ASSEMBLY
REMOVED FOR CLARITY
CAB RUBBER
BUMPER

Change 2

3BPMD241

2-33



TM 9-2320-365-20-1

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

Location
Item Interval Item to be Procedure Not Fully
No. Checked Mission
or Capable If:
Serviced
21 Semiannual | CAB Check security of attaching hardware for hydraulic a. If cab will not
HYDR- cab latch. securely latch.
AULIC
LATCH b. Missing or
loose hardware.
HYDRAULIC

HYDRAULIC
HOSE

3BPMO271
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Location
Item Interval Item to be Procedure Not Fully
No. Checked Mission

or Capable If:
Serviced

22 Semiannual | AIR/ Check air/hydraulic power unit reservoir and refill in
HYDRAU- accordance witl Appendix HI

LIC
POWER
UNIT

=~ AIR/HYDRAULIC POWER
UNIT RESERVOIR

BPM0281.dwa

23 Semiannual | SUSPEN- Check suspension cylinder for oil leaks and Class lll leak is
SION damage. evident.
CYLINDER
SUSPENSION
CYLINDER T
~ T J g Y \:///
I e =
B —
=2

XBPM0O291.dwa
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

2-36

DRAG LINK

@ STAKING MARK

: PITMAN ARM
2  TEROD

ATTACHMENT NUT

Location
Item Interval Item to be Procedure Not Fully
No. Checked Mission
or Capable If:
Serviced
24 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, cracks, | c. Class Il leak
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, rust, | cracks are
and serviceability. evident.

STEERING STEERING KNUCKLE
COLUMN
U-JOINT :
N -
STEERING =l hﬁm
;' o SPUIL
PITMAN ARM

XBPM030L.dwa




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

TM 9-2320-365-20-1

Location
Iltem Interval Item to be Procedure Not Fully Mission
No. Checked Capable If:
or
Serviced
25 Semiannual | PULLEY Inspect pulley damper for dents. Pulley damper is
DAMPER damaged.
PULLEY DAMPER
HOSES, AND BELTS
REMOVED FOR CLARITY
PULLY XBPMO311
26 Semiannual | ALTER- Inspect alternator pulley for dents, nicks, and cuts in Pulley is damaged
NATOR flanges. to the point that it
PULLEY affects belt wear.
a. Alternator
bracket or idler
27 Semiannual Qﬂ%ﬁ a. Check for loose or cracked mounting hardware on gﬂfgsf cracked
BRACK- alternator bracket and alternator pulley.
ETS b. Pulley is
damaged to the
b. Check idler pulley for dents, nicks, and cuts in point that it affects
flanges. belt wear.
Any drive belt has
more than one
crack 1/8 in. (3
28 Semiannual | ALTER- Check alternator drive belts for cracks, frays, and mm) in depth or 50
NATOR shin percent of belt
y spots. .
DRIVE thickness, any
BELTS fray more than 2

Change 2

in. (51 mm) long,
or has excessive
play.
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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 Mission
or Capable If:
Serviced
29 Semiannual | THROT- Check TPS for secure mounting. TPS is not firmly
TLE mounted or
POSITION securely attached
SENSOR to throttle lever.
THROTTLE
ENGINE SPEED POSITION SENSOR
GOVERNOR e
" ‘.
—_—
CHARGE AIR COOLER
TUBES REMOVED
FOR CLARITY
XBPM032l.dwa
30 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.




Table 2-1. Preventive Maintenance Checks and Services (Cont)
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Location
Item Interval Item to be Procedure Not Fully
No. Checked Mission
or Capable If:
Serviced
30 Semiannual | ENGINE c. Check for oil leaks around fittings and for c. Class Il leak
(Cont) crimps in oil tubes. is evident.
d. Check for secure attachment of throttle control | d. Control cable
cable. is not securely
attached.
CHARGE AIR COOLER
CHARGE AR
COOLER TUBES
CHARGE AIR
COOLER TUBE
)
N
XBPM033L.dwa
31 Semiannual | TURBO- Check turbocharger oil tubes for leaks or crimping Class lll leak is
CHARGER which would restrict oil flow. evident.
32 Semiannual a. Inspect charge air cooler tube assembly for a. Charge air
CHARGE obvious signs of corrosion or cracking. cooler tubing is
AIR cracked.
COOLER
TUBES

2-39
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

Location
Item Interval Item to be Procedure Not Fully
No. Checked Mission
or Capable If:
Serviced
32 Semiannual | CHARGE b. 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) c. Check turbocharger rubber charge air hoses for | c. Rubber
cracking and chafing. hose(s) is
damaged.

MOUNTING

c %‘/ BRACKET

MOUNTING
HARDWARE
CHARGE AIR
COOLER
XBPM0341.dwa
33 Semiannual | CHARGE a. Inspect charge air cooler for bent or clogged a. Charge air
AIR cooling fins. cooler is
COOLER damaged.

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

c. Inspect mounting brackets for cracks and
damage.

2-40
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Location
Iltem Interval Item to be Procedure Not Fully Mission
No. Checked Capable If:
or
Serviced
34 Semiannual | EXHAUST . Check exhaust manifold for damage, loose a. Exhaust
AND mounting bolts and for exhaust leaks. manifold is
INTAKE damaged, exhaust
MANI- leaks, or mounting
FOLDS hardware is loose.
b. Intake manifold
is damaged.
) ) ) Mounting hardware
. Check intake manifold for loose mounting bolts is loose.
and damage.
XBPMD351
35 Semiannual | ENGINE Inspect crankcase breather for oil leaks around base. Class Il leak or
CRANK- Check security of mounting hardware. loose or missing
CASE hardware are
BREATH- evident.
ER
CRANKCASE O
BREATHER
= [y |
° 1
A )
XBPMD361

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

2-42

AIR COMPRESSOR
COOLANT TUBES

AIR COMPRESSOR
GOVERNOR SIGNAL
AIR HOSE

AR COMPRESSOR
GOVERNOR

&

{ <
A

XBPM0371.dwa

Location
Item Interval Item to be Procedure Not Fully
No. Checked Mission
or Capable If:
Serviced
36 Semiannual | ENGINE Check all engine wiring for signs of fraying, Wiring is burned,
WIRING chafing, cracking, and burnt insulation. cracked, frayed,
or broken.
37 Semiannual | AIR COM- a. Inspect air compressor and air compressor a. Class Il leak
PRESSOR governor for leaks and loose hardware. is evident or
AND hardware is
GOVER- missing or loose.
NOR
b. Inspect air compressor oil tube for leaks and b. Class Ill leak,
kinks/bends which would cause a restriction. kinks or bends
are evident.
c. Check air compressor coolant tubes for leaks c. Class Il leak,
and kinks/bends. kinks or bends
are evident.
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

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

38 Semiannual | COOLING
SYSTEM

WARNING

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.

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

b. Replace coolant if required Note 7).

Change 2 2-43
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

2-44

,@ TRANSDUCER

XBPMO391.dwa

Location
Item Interval Item to be Procedure Not Fully
No. Checked Mission
or Capable If:
Serviced
39 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
splits. Refer to para 6-9 if clamps are found
to be loose.
c. Check for leaks around water temperature c. Class Il leak
transducer and coolant temperature switch. is evident.
COOLANT TUBE
COOLANT CLAMPS
TEMPERATURE
CLAMPS
THERMOSTAT
HOUSING
WATER
TEMPERATURE
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Location
Iltem Interval Item to be Procedure Not Fully Mission
No. Checked Capable If:
or
Serviced
40 Semiannual | WATER a. Check security of water pump attachment bolts a. Bolts are
PUMP and hose clamps. Refer to para 6-12 if clamps stripped.

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

HOBES, FAN, AND
FAN SHROUD
REMOVED FOR
CLARITY

XBFMD40L

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

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 1/8in. (3
mm) in depth or 50
percent of belt
thickness, any
fray more than 2
in. (51 mm) long,
or has excessive
play.
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Table 2-1. Preventive Maintenance Checks and Services (Cont)
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FAN SHROUD
42 Semiannual | RADIA-
TOR

FAN

Location
Item Interval Item to be Procedure Not Fully
No. Checked Mission
or Capable If:
Serviced
41 Semiannual | FAN a. Inspect fan for chipping, cracking, and missing a. Fan blades
BLADE fan blades. Chlpped cracked
AND or missing.
CLUTCH
b. Loose or
b. Inspect fan clutch for loose bolts (para 6-14). missing bolts.
c. Check fan clutch air hose and fitting for leaks.

FAN CLUTCH
AIR HOSE

Check radiator for leaks and bent or clogged
cooling fins.

Check fan shroud for cracks and missing
pieces.

“ . FAN CLUTCH

XBPM0O41l.dwa

a. Class Il leak
is evident.
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Location
Iltem Interval Item to be Procedure Not Fully Mission
No. Checked Capable If:
or
Serviced
43 Semiannual | FUEL/ a. Inspect fuel/water separator assembly for dents and | a. Any leak is
WATER cracks that could cause leaks. evident.
SEPARA-
TOR b. Deleted.

— _ ;]
Pl
g4

-~

Change 2

—_—
=

S T g WO M
e W Gy
"B w/ ‘I'

ol

XBPMD421
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

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

or
Serviced

44 Semiannual | FRONT Check front wheel alignment (para 13-5). Front wheels
WHEEL cannot be aligned.

ALIGN-
MENT

2-48 Change 2
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Table 2-1. Preventive Maintenance Checks and Services (Cont)
Location
Item Interval Item to be Procedure Not Fully
No. Checked Mission
or Capable If:
Serviced
45 Semiannual | TRANS- Check to see if any diagnostic codes are logged in
MISSION WTEC Il TEPSS (para 8-4) or WTEC IIl TPSS
(para 8-5).
a. Perform Transmission Troubleshooting (para
2-17) for all diagnostic codes logged in
WTEC Il TEPSS or WTEC Ill TPSS.
b. Clear all diagnostic codes from WTEC I
TEPSS (para 8-4) or WTEC Ill TPSS (para 8-
5).
WTEC Il TPSS
WTEC Il TEPSS

STEERING WHEEL REMOVED FOR CLARITY

3BPM0441
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

2-50

HYDRAULIC
RESERVOIR

Location

Item Interval Item to be Procedure Not Fully

No. Checked Mission
or Capable If:
Serviced

46 Semiannual | HYDRAU- Inspect hydraulic reservoir for leaks, cracks, or Class lll is

LIC dents. evident.
RESER-
VOIR (If
Equipped)

3BPM0451
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Table 2-1. Preventive Maintenance Checks and Services (Cont)

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

47 Deleted
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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:
48 Semiannual | 11K SRW Check security of 11K SRW mounting hardware. Mounting
hardware broken
or missing.

1K SRW

3BPM0471

49 Semiannual | CARGO a. Check cargo body for corrosion and damage.
BODY
b. Inspect ladder for damage and cracks.

P

LADDER

3BPM0481
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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

@)

(b)

(©

(d)

(e)

(f)

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:

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 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 WARNINGs or CAUTIONSs
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.
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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 the
[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 question on
the left-hand page, look on the right-hand page for the text of the message. WARNINGs 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. CAUTIONs 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 g1. 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

Troubleshooting
Procedure
Malfunction (Page)
a. ENGINE SYSTEM TROUBLESHOOTING
Engine D0es NOt Crank . . ... ..ottt e e e 2-64
Engine Cranks But Does NOt STart .. ... ....... ... 2-68
LOW ENgine Oil PIrESSUIE . . . . vttt e et et e e e e e e e 2-72
Engine Stalls at LOW RPM . . .. ..ottt 2-74
Engine OVerspeeds 0N SEart . . ... ... ...ttt 2-80
Too Much Engine VIbration . . ... ... ... 2-82
Coolant in Engine Lubrication Oil . . ... ... ...t 2-84
Excessive Engine Oil CONSUMPLION . . . . . oottt e e e e 2-86
ENgine OVEINEALS . . . . . .o oottt ettt e e e e e 2-90
Excessive Black or Gray Exhaust SMOKE . . . . .. ...ttt 2-92
White EXRAUSt SMOKE . . . . .ottt e e 2-96)
al2 LOW ENgINe POWET . . . .. e 2-100
b. FUEL SYSTEM TROUBLESHOOTING
Engine Cranks But Does Not Start or Engine Stalls After Starting . .. ....................
Ether Starting Aid Does NOt OPErate . . . ... ...ttt e [2-108]
[b3] Fuel Consumption TOo High . . . ... .ot 2-112
Accelerator Pedal SHCKS . . . . ...ttt 2-114
c. EXHAUST SYSTEM TROUBLESHOOTING
Exhaust System Unusually Noisy or Vibrates Excessively During Engine Operation . ......... 2-120
Exhaust FUMES iN Cab . . ... .. 2-124
d. COOLING SYSTEM TROUBLESHOOTING
ENgine OVErNEatS . . . . . . 2-130
Oil in CoolING SYStBM . . . e e e e 2-142)
Loss Of COOlaNt . . ... .. e 2-144
e. ELECTRICAL SYSTEM TROUBLESHOOTING
Circuit Breaker Does NOt OPEIate . . ... ... vr ittt et e 2-150
Engine D0es NOt Crank . . ... ...ttt e e 2-154
12 VDC and/or 24 VDC Circuits Do Not Operate . ... ..........ouirueeenann... 2-254
24 VDC Circuits DO NOt OPEIAtE . . . . . .ttt e it e e e et e e e e e e 2-258
eb. Deleted
Engine Cranks But Does NOt STart . . ... ....... ...t 2-300
FUEL Gage Does Not Operate or IS INACCUIate . ... ... ....v v ettt 2-308
WATER TEMP Gage Does Not Operate or IS INacCcurate . .................ououuuuenenn.. 2-314
REAR BRAKE AIR Pressure Gage Does Not Operate or Is Inaccurate .. ................. 2-318
el0 FRONT BRAKE AIR Pressure Gage Does Not Operate or Is Inaccurate . ................. 2-322
Change 1 2-55
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Table 2-2. Vehicle Troubleshooting (Cont)

Troubleshooting
Procedure
Malfunction (Page)

e. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT)

Engine Oil Pressure Gage Does Not Operate or Is Inaccurate
Speedometer Does Not Operate or Is Inaccurate
VOLTS Gage Does Not Operate or Is Inaccurate
Tachometer Does Not Operate or Is Inaccurate
Audible Alarm Does Not Operate

2-56 Change 2
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Troubleshooting
Procedure
(Page)
Side and/or Rear Marker Lights Do Not llluminate . ... ...........c.ouuruureneennnnn.. [2-576
All Marker Lights Do Not llluminate In Normal Mode . .. ......... ... .. .. .. ... ... .... 2-584.52] B
One or Both Composite Taillights Do Not luminate . .. ...........c.ouuiireeneenennn . [2-586l
One or Both Front Blackout Marker Lights Do Not llluminate ... ..................ooou... [2-596]
Blackout Drive Light Does Not IUMINALE . . . . .. .ottt e e e e e e e e [2-606]
One or Both Rear Blackout Marker Lights Do Not llluminate . .......................... [2-616
Warning Light Does Not HUMINGALE . . . . . .. oottt e e e e e e e e e e [2-626]
Backup Light Does Not llUMINate . . ... ... ... ...t e [2-638
Blackout Marker Lights Do NOt HIUMINGALE . . . . .. .ottt e e e e e et e e e [2-676
Front Hazard Lights Do Not IUMINate . . ... ....... ..ttt e [2-678
Rear Hazard Lights Do Not lluMinate .. ... ... .. .. ... ..ttt [2-680
Front and Rear Hazard Lights Do Not IlUumMinate . . ... ....... ..ot [2-682
Front and Rear Turn Signals Do NOt OPerate . . . . ... ... ...uuue it [2-690
Left or Right Front Turn Signals Do NOot OPerate . ... ... .........ooueiueeneannann .. [2-702
One or Both Stoplights Do Not HUMINGALE . . . . . ... ottt e e e e e [2-710
One or Both Blackout Stoplights Do Not llluminate .. ................c.uuurireeniunnn.. [2-728
Stoplights and Blackout Stoplights Do Not Operate . . . .. ... ...
Trailer Marker/Taillights Do Not llluminate .. ............ ...t .. [2-750
Trailer Right Stop/Turn Light Does Not lluminate . . ... ...........c.uuurune .. [2-760
Trailer Left Stop/Turn Light Does Not llluminate ... .......... ..., [2-770
Trailer Blackout Marker Lights Do Not llluminate . . . ............. .. [2-780
Trailer Blackout Stoplights Do Not UMINAte . . ... ... . ..ottt i [2-790
Intervehicle Clearance Lights DO NOt OPErate . ... ... .. ..., [2-800
Intervehicle Left Turn Signal Does Not llluminate ... ... .........ciuriurineannnnnn... [2-804]
Intervehicle Right Turn Signal Does Not llluminate .. ...............c.oueiueineenn.n... [2-810
Intervehicle Stoplights Do Not lluminate . .. ... ...... ...t [2-816
Intervehicle Taillights DO NOt OPErate . . ... ... ...ttt e e e [2-822
Personnel Heater Control lllumination Does Not Operate . ... ............ouuueneenn... [2-826
Personnel Heater Fan Does NOt OPEIate . . . . .. .ottt o et e e e e e [2-832
Windshield Washer Does NOt OPErate . . . . . ... o v vttt e e e e e e [2-838
Windshield Wiper Does Not Operate On LOW SPeed . . . . . ..o oot vttt e e ee e [2-850 |
All Windshield Wiper Speeds DO NOt OPErate . . ... ... ......ouueiue .. [2-858
Windshield Wiper Does Not Operate On Intermittent Speed . . .............ovviurn.... [2-864
Windshield Wiper Does Not Operate On High Speed . .. ....... ..o, [2-874
Horn Does NOt Operate . . . .. ... e e
Chemical Alarm Does NOt OPErate . . ... ... ...ttt e e [2-892
Chemical Detector Does NOt OPErate . .. .. .. ...ttt e e [2-900
Central Tire Inflation System (CTIS) Does Not Operate . . .. ... .....c.ouueuueenennnnnn . [2-906 i
CTIS Does Not Inflate TireS . . ... ..ottt e e e e e e e [2-920]
CTIS Does Not Deflate TireS . . . .. ..ottt e e e e [2-930
11K Self-Recovery Winch (SRW) Does Not Reel Inor Pay Out . ... ......oovvnennnnn... [2-940
11K Self-Recovery Winch (SRW) Does Not Reel In .. ... .. ... ..t [2-946|
11K Self-Recovery Winch (SRW) Does NOt Pay QUL . . . .. .ot vt et e e e e [2-958
PTO D0ES NOt OPEIAtE . . . o\ vttt et e e e e e e e e e e e e e e [2-970
Electrical System Does Not Maintain @ Charge . . . ... ......ouu e [2-1010]
WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) lllumination Does Not Dim . .. [2-1018]
Engine Fan RUNS CONStaNtly . . . ... ... ..\ttt e e e [2-1028]
Engine Fan Does Not Turn Off Using Radiator Fan Off Switch ... ..................... [2-1036] |
Ether Start Does Not Operate . . . . ... .. ..
Excessive Condensation IN FUEI . .. ... ... ...t [2-1060] i
Radio Does NOt Operate . . . . . . . i e
Start Inhibit Pushbutton Does NOt OPErate . . . ... ... oottt e e e e [2-1070]
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Table 2-2. Vehicle Troubleshooting (Cont)

Malfunction
e. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT)
e97.]  Air Dryer Does Not Operate . . . .. ...
e98.| Battery Tester Does NOt Operate | . ... .............cccoooiiiiiiiiiiiiiiiiiinann,
Volume 2
€99.  M1079 Fan Does NOt OPErate | . ... ..........ccccccoiiiiiiiiiiiiiiiiiiiieieananas
e100.  All M1079 Van Body Marker Lights Do Not Operate . ... ...
el0l. M1079 Van Body Clearance Marker Light Does Not Illlumipate
el02.  All M1079 Fluorescent Lights Do Not Operate . ...
el03. M1079 Lighting Fixture(s) DS80 and/or DS81 Do Not Operate ..
el04. M1079 Lighting Fixture(s) DS82 and/or DS83 Do Not Operate ...
el05.  M1079 110 VAC Outlet J233 Does Not Operate | . ... .............cccccoomoinmns
el06.  M1079 110 VAC Outlet J234 Does Not Operate . ... .............ccccccoomoinnnn
el07.  M1079 110 VAC Outlet J235 Does Not Operate . .. .............ccccccocoooimoieininns.
el08. M1079 110 VAC Outlet J232 Does Not Operate in Normal Mode_ ... ...
el09. M1079 110 VAC Outlet J232 and J233 Do Not Operate in Blackout Override Mode
el10.  M1079 110 VAC Outlet J231 Does Not Operate | . ...,
elll.  M1079 110 VAC Outlet J230 Does Not Operate . ... .............cccccoooiiniis.
ell2.  M1079 Blackout Light(s) Does Not Operate . . . .. ...
ell3.  M1079 Emergency Light(s) Does Not llluminate . . . .. .. ...
ell4. M1079 Field Phone 1 and/or 2 Binding Post Does Not Operate . ... ...
ell5.  M1079 Air Conditioner Does Not Operate, . ... ..............ccccooiiiiiiiiiiinns,
ell6.  MI1079 Heater Does Not Operate, . .. .. ............ccccccooiiiiiiiiiiiiiiiiieeeannn,
ell7.  M1079 24 VDC Binding Post(s) Does Not Operate . ... . ...
ell8. M1079 Van Door Open Light Does Not llluminate and Audible Alarm Does Not Operate
ell9.  M1079 110 VAC Power Does Not Operate, ... ................ccccccooioiiiiioian.n,
el120. M1079 Fluorescent Lights Do Not Operate In Blackout Override Mode ... .
f. TRANSMISSION SYSTEM TROUBLESHOOTING
fl. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Emits Eight
Seconds of Beeps and/or Transmission Does Not Shift Gears ... ... ... . .
WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 22 Sub Code 14, . | ... ...
WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 22 Sub Code 15 | . ..
f4. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 22 Sub Code 16, . ... ...
f5. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 24 and/or 33 and Any Sub Code |, . .................cccooviiiiiiiiiiinnna,
f6. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 32 and Any Sub COde ., ................c.coiiiiriiicceccee e
WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 41, 42, 44, 45, 66, and/or 69 and Any Sub Code . . .. ... .
WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 43 and Any Sub Code ...
2-58 Change 2

Troubleshooting
Procedure
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2-1088
2-1100
2-1104
2-1108
2-1118
2-1134
2-1152
2-1160
2-1168
2-1176
2-1190
2-1194
2-1208
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2-1244
2-1264
2-1276
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Troubleshooting

Procedure

(Page)

2-1416
2-1420

2-1430

2-1444

2-1448

2-1452

2-1456

2-1462

2-1468

2-1474

2-1482.2

2-1484
2-1486

2-1488

2-1494

2-1498

Malfunction
fo. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 52 and Any Sub Code
f10. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 57 and Any Sub Code
f11. Transmission Unusually Noisy When Operating
f12. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 21 and Any Sub Code
f13. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 51 Sub Code 10, 12, 21, 43, 45, or 65
f14. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 25 and Any Sub Code
f15. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 53 and Any Sub Code
f16. 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, or 97
f17. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 55 and Any Sub Code
f18. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 56 and Any Sub Code
f19. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 13 and Any Sub Code
f19A. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Displays
Main Code 23 and Any Sub Code
f19B. WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) Does Not Illuminate
f20. Metal Particles Found During Transmission Oil Change
f21. Transmission Does Not Shift or is Slow To Shift When Cold
f22. WTEC Ill Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 22 Sub Code 14
f23. WTEC Il Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 22 Sub Code 15
f24. WTEC lll Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 22 Sub Code 16
f25. WTEC lll Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 24 and/or 33 and Any Sub Code
f26. WTEC Il Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 32 and Any Sub Code
f27. WTEC Il Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 42, 44, 45, 46, 66, and/or 69 and Any Sub Code
f28. WTEC lll Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 52 and Any Sub Code
f29. WTEC lll Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 57 and Any Sub Code
f30. WTEC Ill Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 21 and Any Sub Code
f31. WTEC Il Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 51 and Any Sub Code
32. WTEC lll Transmission Pushbutton Shift Selector (TPSS) Displays
Main Code 25 and Any Sub Code
33. WTEC lll Transmission Pushbutton Shift Selector (TPSS) Displays

Main Code 53 and Any Sub Code

Change 2
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Table 2-2. Vehicle Troubleshooting (Cont)

Troubleshooting

Malfunction

f. TRANSMISSION SYSTEM TROUBLESHOOTING (CONT)

f34. WTEC Il Transmission Pushbutton Shift Selector (TPSS) Displays

Main Code 54 and Any Sub Code . . .. . ...
35. WTEC Il Transmission Pushbutton Shift Selector (TPSS) Displays

Main Code 55 and Any Sub Code . . .. .. ..
36. WTEC Il Transmission Pushbutton Shift Selector (TPSS) Displays

Main Code 56 and Any Sub Code . . .. .. ...
f37. WTEC Il Transmission Pushbutton Shift Selector (TPSS) Displays

Main Code 13 and Any Sub Code . . .. .. ..
38. WTEC Il Transmission Pushbutton Shift Selector (TPSS) Indicator

Displays "--" and/or Transmission Does Not Shift Gears . ............. ... .. .. .......
f39. WTEC Il Transmission Pushbutton Shift Selector (TPSS) Displays

Main Code 23 and Any Sub Code . . .. . ...
f40. WTEC Il Transmission Pushbutton Shift Selector (TPSS) Does Not llluminate . ..........

g. PROPELLER SHAFT TROUBLESHOOTING
gl. Drive Shaft or Universal Joint Unusually Noisy When Operating .. ....................
h. POWER TAKE OFF (PTO) TROUBLESHOOTING
hil. PTO Does NOt ENQage . . . . oo oo e e e e e e e e e e e e e e

i. BRAKE SYSTEM TROUBLESHOOTING

i1. Excessive Braking Distance . ... .. .. ... ... e
i2. Rear Brakes Do NOt ApPlY . . . oot e
i3. Parking Brake Does Not Release . ... ........ .. e
i4. Front Brakes Overheat and/or Do Not Release . .. ... ... .. . ..
i5. Vehicle Brakes Unevenly, Brakes Pullto One SideorGrab . . .. ......................
i6. Front Brakes Do NOt AppPlY . . ..o e
i7. Rear Brakes Overheat . ... .. ... ..

i8. Parking Brake Does Not AppPlY . . .. oot e
i9. Brake System Loses Air When Brakes Are Applied . . .. ... ... ... .. . . . . .. .. ..

j. AIR SYSTEM TROUBLESHOOTING

j1. Air System Loses Pressure During Operation/Slow, No, or Incorrect Air Pressure Buildup . . ..
j2. Large Quantity of Moisture Expelled From Air Reservoirs . .............. ... .. ... .
j3. Air Dryer Purges Constantly . .. ... ...
ja. No Air Pressure Present at Rear Gladhands .. ...... ... .. .. .. .. . . . ..

i5. Air System Pressure Builds Up More Than 120 PSI (827 kPa) (Compressor Fails to Unload) . .

j6. Noisy Air Compressor Operation . . . .. .. ..ot
k. WHEEL TROUBLESHOOTING

k1. Tires Wear Unevenly or Excessively . ... ... . .
k2. Wheel Wobbles or Shimmies . ... ... .

2-60 Change 1
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Troubleshooting

Procedure

Malfunction (Page)

. HYDRAULIC SYSTEM TROUBLESHOOTING
I1. Loss of Hydraulic Pressure (Single Stage PUMP)_. ... ...t 2-1762
m. CENTRAL TIRE INFLATION SYSTEM (CTIS) TROUBLESHOOTING

m1. Two Steady Mode Lights Illluminate on Central Tire Inflation System (CTISyECU 2-1768

m2.  Four CTIS ECU Indicator Lights FIashing,.....................ccccooiiiiiiiiicccee 2-1798

m3. Five Central Tire Inflation System (CTIS) ECU Indicator Lights Flashing ... 2-1822

m4. CTIS Repeatedly Resumes Cycling 30 Seconds After Indicator Lights Stop Flashing, ... ... . 2-1856
mb>. Central Tire Inflation System (CTIS) ECU Indicates No Fault Code But Fails

to Inflate Or DEfIAte, |, . ... ... .........cccoiiiiiiiicc e 2-1862

m6.  No Overspeed Warning Light and/or Overspeed Pressure Change ... 2-1874

n. AXLE TROUBLESHOOTING
nl. Axle Differential(S) NOISY ... ... ...t 2-1896
p. STEERING TROUBLESHOOTING

PL. HAMA IO SIBOT | | | ittt 2-1904

p2. Wanders, Pulls to One Side, or ShiMMIES | | ..., 2-1910

p3.  Excessive Play When Turning Steering Wheel | .. ... 2-1916

p4.  No Response When Turning Steering Wheel | .. ... 2-1920

g. SUSPENSION SYSTEM TROUBLESHOOTING
gl.  Wanders, Pulls to One Side, or ShimmIes | | ... 2-1926
g2.  Leans to One Side or Rear of VehiCle SagS . ..................c.cocooiiiiiiicc e 2-1940
r. 11K SELF-RECOVERY WINCH (SRW) SYSTEM TROUBLESHOOTING
rl. 11K Self-Recovery Winch (SRW) Does NOtWOrK | ... 2-1946
s. STEERING HYDRAULIC SYSTEM TROUBLESHOOTING
sl.  Steering Hard or Does NOUWOTK || ... i 2-1954
t. AIR TRANSPORT TROUBLESHOOTING

t1. Cab Tilt, Spare Tire Retainer, and Suspension Compression Do Not Operate 2-1960

t2. Suspension Does Not Compress and/or Return to Normal, | ... ... 2-1970

t3.  Cab Leveling Air Springs DO NOt OPEIate, . .. ..............ccceiiiiiiiiiiiiieieieee e 2-1972

u. SPECIAL PURPOSE KIT TROUBLESHOOTING

ul. NoPower To Digitization RACK,, ... ...........cccooiiiiiiiiiiiececc e 2-1978

u2. No Power To Mobile Tracking System (MTS) SENSe. ... ...........ccccooiiiimiiiiiiiiiiiiieeeeee, 2-1988

u3. No Power To Enhanced Position Location Reporting System (EPLRS). ... ... . .. 2-1994
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Table 2-2. Vehicle Troubleshooting (Cont)

Troubleshooting

Procedure

Malfunction (Page)

u. SPECIAL PURPOSE KIT TROUBLESHOOTING (CONT)

u4. No Power To Precision Lightweight Global Positioning System Receiver (PLGR) 2-1998

us.  No Power To Drivers Visual Enhancement (DVE) . . ... 2-2002

ue. No Power To SINCGAR/FORCE XXI Battle Command Brigade and Below (FBCB) . ... ... .. 2-2006

u7. No Power TO Mobile Tracking System (MTS), ..., 2-2010
us. Deleted
u9. Deleted
ulo. Deleted
ull. Deleted
ul2. Deleted
uls. Deleted
ul4. Deleted
ulb. Deleted
ul6. Deleted
ul?. Deleted

ul8.  Troop Transport Alarm Does NOt OPETAE. .. . .. . oo, 2-2078

ul9.  Light Material Handling Crane (LMHC) Does Not Operate . . . .. . . .~~~ 2-2088

u20.  Light Material Handling Crane (LMHC) Hoist IN Does Not Operate, ... ..........c....ccccooorirveveeirnnnnns 2-2106

u2l. Light Material Handling Crane (LMHC) Hoist OUT Does Not Operate ... 2-2110

v. CAB TILT AND SPARE TIRE RETAINER TROUBLESHOOTING

VL Cab DS NOURAISE .. . . ..\ oo 2-2116

V2. Cab D0ES NOLLOWET, ||| . . ittt 2-2116.8

V3. Spare Tire Retainer D0es NOt RAISE, .. ..............c.cccooiiiiiiiicc s 2-2118

V4. Spare Tire Retainer Does NOt LOWET, ||| ... ..o 2-2118.6

w. FRAME TROUBLESHOOTING
wl. Tires Continue to Wear After Front End Alignment and/or Vehicle Drives Sideways
DOWN ROAA e 2-2122
2-62 Change 2
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2-12. ENGINE SYSTEM TROUBLESHOOTING

This paragraph covers Engine System Troubleshooting. The Engine System Fault Index,[Table 2-3 Jists faults for the
engine system of the vehicle.

Table 2-3. Engine System Fault Index

Fault No. Description Page I
[@I1  Engine D0ES NOt Crank . ... ... ...ttt e e [2-64 |
[a2] Engine Cranks But Does NOt Start . .. ... ... e e e e e [2-68
[a3] Low ENgine Oil PreSSUIE . . . .ttt ettt e e e e e [2-72]
[ad] Engine Stalls at LOW RPM . . . ...ttt e e e 272 1
[a5] Engine Overspeeds On Start . ... .. .. ... [2-80
[a6] Too Much Engine VIbration . . . .. ...ttt e e e |
[a7] Coolant in Engine Lubrication Oil . . . .. ... ... [2-84
[a8] Excessive Engine Oil Consumption . .. ... ... . e [2-86)
[a9] ENgine OVErheats . . . . .. ot [2-90

[ai0] Excessive Black or Gray Exhaust SMOKe . . . .. ... .. i [2-97]
[@IT]  White EXhaust SMOKE . .. ... [2-96] I
[@1z] LOW ENQINE POWET . . . .ttt e e e [2-100
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al. ENGINE DOES NOT CRANK

INITIAL SETUP
Equipment Conditions Tools and Special Tools
Engine shutdown (TM 9-2320-365-10). Tool Kit, Genl Mech (Item 44, [Appendix C)
STE/ICE-R (Item 39, [Appendix C)
Personnel Required Multimeter, Digital (Item 22,[Appendix C)
2 Apron, Rubber (Item 3,[Appendix C)
Gloves, Rubber (Iitem 13,[Appendix C)
References Goggles, Industrial (Iitem 15,[Appendix C)
TM 9-6140-200-14 Tester, Antifreeze and Battery (Item 41,[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 7-46).

YES

2-64 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 9-2320-365-10).

Remove four batteries from battery box
(para 7-46).

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-
46).

Install battery box cover on battery box
(TM 9-2320-365-10)!

TM 9-2320-365-20-1

Change 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
al4. Engine Does Not Crank.

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

2-66 Change 1



OPERATIONAL TEST

(1) Raise cab (TM 9-2320-365-10).

(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 9-2320-365-10).

TM 9-2320-365-20-1

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

' J©
o

ALTERNATOR \ =

Xboa0101b

Change 1 2-67
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a2. ENGINE CRANKS BUT DOES NOT START

INITIAL SETUP

Equipment Conditions

Engine shut down (TM 9-2320-365-10).

Personnel Required

@

Tools and Special Tools

Tool Kit, Genl Mech (Item 44,
STE/ICE-R (Item 39, [Appendix C)

Pan, Drain (Item 24, [Appendix C)

References
TM 9-4910-571-12&P

KNOWN INFO

Fuel quantity OK.

Fuel/water separator is primed.

TEST OPTIONS

START

Visual Inspection

REASON FOR QUESTION

POSSIBLE PROBLEMS

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

KNOWN INFO

Fuel quantity OK.

Fuel/water separator is primed.

Air cleaner hose or tube OK.

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

YES air cleaner hose or tube (para 4-2).
WARNING TEST OPTIONS
Read WARNING
5 on following page. Fuel Return Hose Test

POSSIBLE PROBLEMS

Faulty fuel system.
Faulty electrical system.

REASON FOR QUESTION

Does fuel flow from fuel
return hose?

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.

2-68 Change 1




(1) Raise cab (TM 9-2320-365-10).

(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 9-2320-365-10).

|| 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 9-2320-365-10) 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 2-70 and 2-71 deleted.

TM 9-2320-365-20-1

FUEL TANK

FUEL RETURN HOSE

XBAO202B

Change 1  2-69/(2-70 Blank)
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a3. LOW ENGINE OIL PRESSURE

INITIAL SETUP

Equipment Conditions

Engine shut down (TM 9-2320-365-10).

References
TM 9-4910-571-12&P

Tools and Special Tools

Tool Kit, Genl Mech (Item 44, [Appendix C)

STE/ICE-R (Item 39, [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.

(2-71 Blank)/2-72  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)




(1) Raise cab (TM 9-2320-365-10).

(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).

PRESSURE GAGE CHECK

(1) Lower cab (TM 9-2320-365-10).

(2) Start engine (TM_9-2320-365-10)

(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 Gagae Does
Not Operate Or Is Inaccurate.

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

(7) Shut down engine (TM 9-2320-365-10).

TM 9-2320-365-20-1

ENGINE
OlL FILTER

STEERING WHEEL
REMOVED FOR
CLARITY

X2a0301a
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a4. ENGINE STALLS AT LOW RPM

INITIAL SETUP

Equipment Conditions

References
TM 9-4910-571-12&P

Engine shut down|(TM 9-2320-365-10),

Tools and Special Tools
Tool Kit, Genl Mech (item 44, [Appendix CJ
STE/ICE-R (item 39, [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.

TEST OPTIONS

Visual inspection

Are fuel hoses
between fuel tank
and fuel transfer

pump free of kinks,
breaks and leakage?

REASON FOR QUESTION

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

®

Y

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.

2-74

i

TEST OPTIONS

Visual inspection

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

REASON FOR QUESTION

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

Y

(o)
: &

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




(1) Raise cak (TM 9-2320-365-10),

(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 9-2320-365-20-1

FUEL RETURN
HOSE

o
(i L(@@?ﬂ%@
4

o
\\\Q“‘“ A :

&

FUEL SUPPLY

HOSE
X2A0401-
©)
: ! \
©

FUEL PRIMER L
PUMP
FUEL / WATER N
SEPARATOR

X2A0402A

2-75



T™M 9-2320-365-20-1

2-76

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.

TEST OPTIONS

Remove and inspect

POSSIBLE PROBLEMS

Dirty fuel filters.
Faulty transfer pump.
Faulty fuel pressure
regulating valve.

Are primary and

secondary fuel filters

clean and clear
of debris?

()

REASON FOR QUESTION

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

YES

\&J

Y

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.

TEST OPTIONS

Fuel Pump Test

POSSIBLE PROBLEMS

Faulty transfer pump.
Faulty fuel pressure
regulating valve.

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

()

or STE/ICE-R Test #50

REASON FOR QUESTION

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

(@]

o/

Y

( 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 fuel filter is clogged, replace fuel 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 9-2320-365-10),

(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 9-2320-365-20-1

F=EB\N

/(

.
.4mm’«am"rjfﬁf(%!7@77,%"

S

PRIMARY
FUEL
FILTER

]

SECONDARY
FUEL FILTER  xzc0a0m

FUEL
PRESSURE

REGULATING
VALVE

. / ‘
@
== /\\‘ T«"!J. ‘
= s
, i 1
=Tl

a
k %m=§i=i=i;======ff

X2a04051
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2-78

a4. ENGINE STALLS AT LOW RPM (CONT)

KNOWN INFO

Air cleaner OK.

TEST OPTIONS

Visual inspection

Engine oil level and
condition OK.

Air system OK.

Fuel hoses OK.

No air in fuel system.
Fuel filters OK.

Fuel transfer pump OK.

Is fuel pressure

regulating valve

free from leaks
or damage?

POSSIBLE PROBLEMS @
Faulty fuel pressure

regulating valve.

YES

\

|

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).

Y

C Notify DS Maintenance. )




(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).

(3) If fuel pressure regulating valve is free
from leaks and damage, notify DS
Maintenance.

(4) Lower cab|(TM 9-2320-365-10)

T™M 9-2320-365-20-1

SECONDARY
FUEL
FILTER BASE

ADAPTER
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a5. ENGINE OVERSPEEDS ON START

INITIAL SETUP

Equipment Conditions
Engine shut down (TM 9-2320-365-10).

Tools and Special Tools

Tool Kit, Genl Mech (ltem 44,

< START ’

KNOWN INFO

Nothing

TEST OPTIONS

Visual inspection

POSSIBLE PROBLEMS

linkage.

Faulty fuel control

2-80

Is fuel control

linkage secure

and free from
damage?

REASON FOR QUESTION

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

()

YES

O,

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

( Notify DS Maintenance.




(1) Remove instrument panel assembly for access
(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 9-2320-365-10).
(5) Check fuel control linkage for improper

assembly, missing hardware, and damaged
parts.

(6) Lower cab (TM 9-2320-365-10).

T™M 9-2320-365-20-1

MANUAL THROTTLE
CONTROL LEVER

FUEL
CONTROL
LINKAGE
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a26. TOO MUCH ENGINE VIBRATION

2-82

INITIAL SETUP

Equipment Conditions
Engine shut down (TM 9-2320-365-10).

Tools and Special Tools

Tool Kit, Genl Mech (ltem 44, [Appendix C)

< START ,

KNOWN INFO

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

Air system OK.

POSSIBLE PROBLEMS

Faulty engine mounts.

Toe-in out of adjustment.

TEST OPTIONS

Visua_l inspection

Are engine mounts
secure and free
from damage?

(o)

Loose mounting
bolts or damaged
engine mounts

will cause vibration.

REASON FOR QUESTION

KNOWN INFO

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

Air system OK.

Engine mounts OK.

;

()

Y

( Notify DS Maintenance. )

TEST OPTIONS

Visua_l inspection

Are front wheels aligned

properly?

(o)

REASON FOR QUESTION
Improper toe-in

will cause vibration.

POSSIBLE PROBLEMS

Toe-in out of adjustment.

¢

()

Y

Align front wheels
(para 13-5).

( Notify DS Maintenance.

C
)




T™M 9-2320-365-20-1

(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

32A0601A

(1) Check tires for uneven tire wear.

(2) If uneven tire wear is found, align front
wheels (para 13-5).

(3) If front tires do not have uneven wear,
notify DS Maintenance.

Y=

TIE ROD

32A0602A
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a7. COOLANT IN ENGINE LUBRICATION OIL

2-84

INITIAL SETUP

Equipment Conditions
Engine shut down (TM 9-2320-365-10).

Tools and Special Tools

Tool Kit, Genl Mech (ltem 44, Kggendix C)

< START >

cylinder head.

KNOWN INFO 1

Nothing )
POSSIBLE PROBLEMS Is cylinder head
Faulty head gasket or 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.

( Notify DS Maintenance. )

( Notify DS Maintenance. )




T™M 9-2320-365-20-1

CYLINDER HEAD

(1) Raise cab (TM 9-2320-365-10).

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

(3) Lower cab (TM 9-2320-365-10).

HEAD GASKET TEST
(1) Remove radiator cap.
(2) Start engine (TM 9-2320-365-10).

NOTE

Air bubbles in the
coolant are a sign
of probable leakage
at the head gasket.

RADIATOR
OVERFLOW

(3) Look for air bubbles in coolant.
(4) Install radiator cap.

(5) Shut down engine (TM 9-2320-365-10)!
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INITIAL SETUP

Equipment Conditions
Engine shut down (TM 9-2320-365-10).

a8. EXCESSIVE ENGINE OIL CONSUMPTION

Tools and Special Tools

Tool Kit, Genl Mech (ltem 44, Kggendix C)

< START >

KNOWN INFO
Engine oil level OK.

TEST OPTIONS

Visua_l 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

damage?

\

|

REASON FOR QUESTION
Leaking engine oil filter or
oil tubes will cause

excessive oil consumption.

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.

2-86

Replace damaged oil
tubes and fittings.
Replace damaged

engine oil filter

ara 3-4).

TEST OPTIONS

Visua_l inspection

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

\

|

REASON FOR QUESTION
Leaking engine valve
cover and/or gasket
will cause excessive

oil consumption.

Replace damaged
valve cover and
gasket (para 3-3).

Tighten loose valve
cover bolts

ara 3-3).



NOTE

Oil consumption is considered
normal up to 12,000 mi (19,308
km) at a rate of one qt (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 9-2320-365-10).

(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 9-2320-365-20-1

ENGINE
OIL FILTER

VALVE COVER

VALVE COVER GASKET

X2A0801A
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KNOWN INFO

Engine oil level OK.

Engine oil filter and oil

tubes OK.

Engine valve cover
and gasket OK.

EXCESSIVE ENGINE OIL CONSUMPTION (CONT)

TEST OPTIONS

Visual inspection

POSSIBLE PROBLEMS

Damaged oil pan, air
compressor, cylinder

head, or sending unit.

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

free from leaks or
damage?

YES

\

|

REASON FOR QUESTION

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

oil consumption.

( Notify DS Maintenance. )

Y

( 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 9-2320-365-10).

T™M 9-2320-365-20-1

CYLINDER HEAD

M= ]
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AIR COMPRESSOR Xea08021
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a9. ENGINE OVERHEATS

INITIAL SETUP

Equipment Conditions
Engine shut down (TM 9-2320-365-10).

Tools and Special Tools
Tool Kit, Genl Mech (Item 44,
STE/ICE-R (ltem 39,[Appendix C)

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

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

gage is faulty.

Is engine operating
at normal temperature?

Y
Perform Cooling System
Troubleshooting (d1.
Engine Overheats).

2-90

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




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

STE/ICE-R TEST #38

(1) Hook up STE/ICE-R to DCA.

(2) Press and hold the TEST button on the
STE/ICE-R until -45 to +45 appears in the
display. This will ensure that the test
results are accurate.

(3) Start engine (TM 9-2320-365-10) 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. Water Temperature Gage
Does Not Operate or is Inaccurate).

(8) Shut down engine (TM 9-2320-365-10).

(9) Remove STE/ICE-R from DCA.

T™M 9-2320-365-20-1

STEERING WHEEL

REMOVED FOR

CLARITY DCA
CONNECTOR

X2A0901A
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a10. EXCESSIVE BLACK OR GRAY EXHAUST SMOKE

INITIAL SETUP

Equipment Conditions

Engine shut down (TM 9-2320-365-10).

Tools and Special Tools

Tool Kit, Genl Mech (Item 44, EEEendix C)

START

KNOWN INFO

Air cleaner element
serviced by emergency
cleaning.

|_Air inlet system OK.

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

POSSIBLE PROBLEMS

KNOWN INFO

Air cleaner element

serviced by emergency

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.

1 TEST OPTIONS
' AIR FILTER RESTRICTION
Does AIR FILTER GAUGE Check
RESTRICTION REASON FOR QUESTION _|=eifje———
GAUGE read below Exhaust smoke may
ellow area? be black or gray if
air flow to engine is
restricted.
®
Y )
Service air cleaner or
YES replace restricted air
hoses (para 4-2).
Y
2 TEST OPTIONS
’ Air filter check
L REASON FOR QUESTION
Is air filter e ————————— "_
clean? Exhaust smok-e n?a)-/ be
black or gray if air filter
is clogged.

\

Replace air filter
(para 4-2). Go to
step 4 of this fault.




AIR FILTER RESTRICTION GAUGE CHECK

(1) Check reading on AIR FILTER

RESTRICTION GAUGE.

(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 9-2320-365-10) and

check AIR FILTER RESTRICTION
GAUGE again.

(4) Shut down engine (TM 9-2320-365-10).

AIR FILTER CHECK

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

(2) Remove intake air cleaner cover.

(3) Remove air filter. Replace air filter
if clogged (para 4-2).
(4) Install air filter.

(5) Install intake air cleaner cover.

(6) Install three spring latches into intake air
cleaner cover.

T™M 9-2320-365-20-1

AR FILTER
RESTRICTION GAUGE

STEERING WHEEL
REMOVED FOR
CLARITY

X2A1001A

INTAKE AIR
CLEANER
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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.

POSSIBLE PROBLEMS

Damaged turbocharger
tube or turbocharger intake

TEST OPTIONS
Visual inspection
REASON FOR QUESTION <

Exhaust smoke may be
black or gray if
turbocharger tube or
turbocharger intake
hose is kinked or damaged.

Is turbocharger tube
or air cleaner flex
hose serviceable?

®

hose. v
Damaged particle
|_extraction hose. Replace turbocharger
tube or turbocharger
intake hose (para 4-2).
( Notify DS Maintenance. )

KNOWN INFO
Air cleaner element

TEST OPTIONS
Visual inspection

serviced by emergency
cleaning.
Air inlet system OK.

Is particle extraction
hose serviceable?

REASON FOR QUESTION
Exhaust smoke maybe
black or gray if particle

Air indicator OK.
AIR FILTER RESTRICTION
GAUGE OK.
Turbocharger tube and
turbocharger intake
hose OK.

POSSIBLE PROBLEMS
Damaged particle
|_extraction hose.

extraction hose is kinked

or damaged.

Y

Replace particle
extraction hose
(para 4-2).

YES

( Notify DS Maintenance. )
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TURBOCHARGER

(1) Raise cak) (TM 9-2320-365-10), INTAKE

(2) Check turbocharger tube and turbocharger intake —
hose for kinks and damage.

(3) If turbocharger tube or turbocharger intake hose
is damaged, replace turbocharger tube or
turbocharger intake hose (para 4-2).

(4) If turbocharger tube and turbocharger intake hose
are free from kinks and damage, notify DS
Maintenance.

(5) Lower cab|(TM 9-2320-365-10).

TURBOCHARGER
INTAKE

X2A1003A

(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.

PARTICLE
EXTRACTION
HOSE

X2A1004A
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a11. WHITE EXHAUST SMOKE

INITIAL SETUP

Equipment Conditions
Engine shut down (TM 9-2320-365-10).

Tools and Special Tools

Tool Kit, Genl Mech (Item 44,[Appendix C)
Container (Capacity 40 gt (38L))

Goggles, Industrial (Item 15,_

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)

()

Y

REASON FOR QUESTION
Engine oil contaminated
with coolant indicates
faulty head gasket

and/or oil cooler.

( Notify DS Maintenance. )

KNOWN INFO

Air cleaner OK.
Engine oil OK.

WARNING
Read WARNING

POSSIBLE PROBLEMS
Contaminated coolant.

Head gasket leaking.

2-96

Is coolant clean
(contains no oil
and does not
appear milky)?

Y

TEST OPTIONS

Coolant Check

REASON FOR QUESTION
Contaminated coolant
indicates faulty head
gasket and/or oil
cooler.

( Notify DS Maintenance. )
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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}. S
OlL PAN DRAIN PLUG

X2A11011

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.

X2Al11021
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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 9-2320-365-10)|

(2) Raise cab (TM 9-2320-365-10)!

(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 9-2320-365-10).

(7) Shut down engine (TM 9-2320-365-10).

TM 9-2320-365-20-1

HEAD GASKET

X2A1105-

Change 1 2-99
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al2. LOW ENGINE POWER

INITIAL SETUP

Equipment Conditions

Engine shut down (TM 9-2320-365-10).

Tools and Special Tools

Tool Kit, Genl Mech (Item 44, [Appendix C)
STE/ICE-R (Item 39, [Appendix C)

Materials/Parts

Packing, Preformed (2) (Item 180, [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.

2-100 Change 1

REASON FOR QUESTION

Air in the fuel system will
cause low engine power.

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




TM 9-2320-365-20-1

FUEL RETURN
HOSE

(1) Raise cab|[(TM 9-2320-365-10),

(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).

FUEL SUPPLY

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

SEPARATOR

XBA1201B

Change 1 2-100.1
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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.

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?

()

Remove and inspect

REASON FOR QUESTION

Dirty or clogged fuel/water
separator filter and/or fuel

filter will cause low engine
power.

)

filter (para 4-14).

Replace fuel/water separator
YES filter (para 4-13) and/or fuel

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

Visual inspection

POSSIBLE PROBLEMS

Faulty fuel pressure
regulating valve.

Restricted or damaged fuel filter.

Faulty fuel governor.

2-100.2 Change 1

Is fuel pressure regulating
valve free from leaks or
damage?

()

REASON FOR QUESTION

A defective or leaking fuel
pressure regulating valve
will cause low engine power.

)

Replace fuel pressure

YES ( regulating valve (para 4-3).




TM 9-2320-365-20-1

(1) Check fuel/water separator filter and
fuel filter for dirt and contamination.

(2) Position drain pan under filter.

(3) Remove filter element from base.

et (4) Inspect for clogs and debris.

(5) 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).

FUEL/WATER
® SEPARATOR
FILTER

(1) Check fuel pressure regulating valve for
leaks or damage. PRESSURE
(2) If fuel pressure regulating valve is REGULATING
damaged, replace fuel pressure regulating VALVE
valve (para 4-3).

it @Q\V‘A‘k W““’ 5

\e

: ) ‘
e SN
= H;_v;;,;

XBA1202B

Change 1 2-100.3
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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

POSSIBLE PROBLEMS

Faulty fuel governor.
Restricted or damaged fuel
filter.

2-100.4 Change 1

Is outlet pressure of fuel

transfer pump 39-58 psi?

Pressure Test or
STE/ICE-R Test #50

REASON FOR QUESTION

Low fuel pressure from fuel
transfer pump will cause low
engine power.

YES

®

( Notify DS Maintenance. )




TM 9-2320-365-20-1

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.

SECONDARY
FUEL
FILTER BASE

PRESSURE TEST

(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 9-2320-365-10)|

(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 9-2320-365-10).

(9) If pressure is below 39 psi, notify DS
Maintenance.

ADAPTER

Change 1 2-100.5
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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?

Pressure Test or
STE/ICE-R Test #50

REASON FOR QUESTION

Low fuel pressure from fuel
filter will cause low engine
power.

( Notify DS Maintenance. )

2-100.6 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.

PRESSURE TEST

1)
@)
3)
4)
®)

(6)
()

)
©)
(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 9-2320-365-10).
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 9-2320-365-10).
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 9-2320-365-10).

ADAPTER

Change 1
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2-13. FUEL SYSTEM TROUBLESHOOTING

This paragraph covers Fuel System Troubleshooting. The Fuel System Fault Index, ahle 2-4]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 .. ..................... [2-102]
Ether Starting Aid Does NOt Operate . . ... ..ttt e e [2-108
[B3]  Fuel Consumption Too High . . ... ... 21121
[B4]  Accelerator Pedal StCKS . . ... ..ottt 2114

Change 1 2-101
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b1l. ENGINE CRANKS BUT DOES NOT START OR ENGINE STALLS AFTER STARTING

INITIAL SETUP
Equipment Conditions Materials/Parts
Engine shut down (TM 9-2320-365-10). Ties, Cable, Plastic (Item 76 [Appendix D)
Cab Raised [TM 9-2320-365-10)! Packing, Preformed (Item 157,[Appendix G)

Packing, Preformed (2) (Iitem 180, [Appendix G)
Tools and Special Tools
Tool Kit, Genl Mech (Item 44, [Appendix C)
Pan, Drain (Item 24,

NOTE

If engine cranks but does not start
perform Engine Troubleshooting
(a2. Engine Cranks But Does Not
Start) prior to beginning this task.

START

WARNING
Read WARNING
KNOWN INFO 1 on following page. \IES‘I} QPTIONS
Malfunction in fuel system. REASgll\llaFg;p(ngté%nTION
Engine cranking speed OK. Does fuel flow from fuel - - —
pressure regulating valve? This question eliminates
POSSIBLE PROBLEMS possible problems and
) determines where
Fuel contaminated. troubleshooting continues.
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. YES Go to step 4
Faulty fuel/water separator. of this fault.
Faulty cylinder head.

2-102 Change 1
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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 Xiolo10010

Change 1 2-103
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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. )

2-104 Change 1
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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.

FUEL PRESSURE
REGULATING VALVE

TM 9-2320-365-20-1

FUEL RETURN

HOSE

FUEL RETURN

Change 1

Xkk1002kb
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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

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

Does fuel flow from
fuel/water separator?

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.

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.

2-106 Change 1

Does fuel flow from
fuel transfer hose?

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).




(1) Disconnect fuel transfer hose from fuel/
water separator.

(2) Depress button on fuel/water separator as
many times as necessary to get a steady
stream of clear fuel.

(3) If fuel does not flow from fuel/water
separator, go to step 12 of this fault.

(4) Connect fuel transfer hose to fuel/water
separator.

(1) Disconnect fuel transfer hose from fuel
transfer pump.

(2) Depress button on fuel/water separator
as many times as necessary to get a
steady stream of clear fuel.

(3) If fuel does not flow from fuel transfer hose,

replace fuel transfer hose (para 4-9).
(4) Connect fuel transfer hose to fuel transfer

pump.

TM 9-2320-365-20-1

FUEL/WATER
SEPARATOR

FUEL TRANSFER
HOSE

TRANSFER
HOSE

FUEL RETURN HOSE AND HITTING
REMOVED FOR CLARITY

Xkk1003kb

Change 1 2-106.1
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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

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

REASON FOR QUESTION

Does fuel flow from fuel

transfer pump? If fuel does not flow from fuel
transfer pump, fuel 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

POSSIBLE PROBLEMS

Faulty fuel tubes.

Faulty fuel filter.

Faulty fuel pressure
regulating valve.

Faulty orifice tube assembly.
Faulty cylinder head.

2-106.2 Change 1

REASON FOR QUESTION

Does fuel flow from fuel
tube? If fuel does not flow from fuel
tube, fuel tube is faulty.

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 9-2320-365-20-1

PREFORMED
PACKING

INLET
FUEL
TUBE

FUEL
FILTER BASE

ADAPTER

Xbk1004k
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Change 1
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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.

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?

TEST OPTIONS

Visual inspection

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).

POSSIBLE PROBLEMS

Faulty fuel tube.
Faulty fuel pressure
regulating valve.

Faulty orifice tube assembly.

Faulty cylinder head.

2-106.4 Change 1

Does fuel flow from fuel
tube?

TEST OPTIONS

Visual inspection

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.

TM 9-2320-365-20-1

FUEL
OUgtET FILTER BASE

TEE
HTTING

PLUG
PREFORMED
PACKING
@ ==, .-(“'—
7(@(&@/«««(«@%@@?{@(‘?@'@7@“‘3 :
NES) T TRy
O '!" CYLINDER

PREFORMED
PACKING

FUEL TUBE

Xbk1005kb

Change 1

2-106.5



TM 9-2320-365-20-1

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.

10.

TEST OPTIONS

POSSIBLE PROBLEMS

Faulty fuel pressure
regulating valve.

Faulty orifice tube assembly.
Faulty cylinder head.

Does fuel flow from orifice
tube?

Visual inspection

REASON FOR QUESTION

If fuel flows from orifice tube,
fuel pressure regulating valve
is faulty.

YES ( Go to step 11 of this fault. )

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.

11.

TEST OPTIONS

POSSIBLE PROBLEMS

Faulty orifice tube assembly.
Faulty cylinder head.

2-106.6 Change 1

Does fuel flow from cylinder
head?

Visual inspection

REASON FOR QUESTION

If fuel flow is not present,
cylinder head is faulty.

If fuel flow is present, orifice
tube assembly is faulty.

YES ( Notify DS Maintenance. )

Replace orifice tube
assembly (para 4-7).
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(1) Remove fuel pressure regulating valve (para
4-3).

(2) Depress button on fuel/water separator as
many times as necessary to get a steady
stream of clear fuel.

(3) If fuel does not flow from orifice tube, go to
step 11 of this fault.

(4) If fuel flow is present, replace fuel pressure
regulating valve (para 4-3).

CYLINDER

(1) Remove orifice tube assembly (para 4-7).
(2) Depress button on fuel/water separator as ORIFICE
many times as necessary to get a steady TUBE
stream of clear fuel.
(3) If fuel does not flow from cylinder head,
notify DS Maintenance.
(4) If fuel flow is present, replace orifice tube
assembly (para 4-7).
(5) Install orifice tube assembly (para 4-7).
(6) Install fuel pressure regulating valve (para
4-3).

Xkok 1006k

Change 1 2-106.7
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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 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.

POSSIBLE PROBLEMS

Faulty fuel supply hose.
Faulty fuel tank.
Faulty fuel/water separator.

KNOWN INFO

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.

POSSIBLE PROBLEMS

Faulty fuel tank.
Faulty fuel/water separator.

2-106.8 Change 1

WARNING
Read WARNING
12. on following page.

TEST OPTIONS

Is fuel supply hose free from
kinks, blockage, or damage?

~(0)

Visual inspection

REASON FOR QUESTION

If compressed air does not flow
freely through fuel supply

hose, fuel supply hose is
faulty.

Replace fuel supply hose
(para 4-9).

YES
WARNING
Read WARNING
13. on following page.

TEST OPTIONS

Is fuel pick-up tube free
from blockage or damage?

Visual inspection

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 tank
(para 4-8).

Replace fuel/water
separator (para 4-13).
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|| 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 9-2320-365-20-1

FUEL/WATER
SEPARATOR

FUEL SUPPLY
HOSE

FUEL SUPPLY
HOSE

FITTING

FUEL TANK

Xk 1007k

Change 1 2-107
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b2. ETHER STARTING AID DOES NOT OPERATE

INITIAL SETUP

Equipment Conditions
Engine shut down (TM 9-2320-365-10).
Spare tire lowered (TM 9-2320-365-10).

2-108

( START ,

Empty, leaking, or
damaged ether cylinder.
Faulty ether valve.

|_Ether hose loose.

POSSIBLE PROBLEMS

| WARNING
KNOWN INFO 1 Read WARNING
Nothing ’ on followin

Is there an adequate
supply of ether and is
ether cylinder secure

and free from damage?

Y

TEST OPTIONS

Ether Cylinder Inspection

REASON FOR QUESTION

No ether will be available
to start engine if ether
cylinder is empty.

M\ ®

Replace ether
cylinder (para 4-15).

KNOWN INFO

_Ether cy&nder OK.

POSSIBLE PROBLEMS

Faulty ether valve.

|_Ether hose loose.

Does ether valve
operate properly?

®

Y

TEST OPTIONS

Ether Valve Test

REASON FOR QUESTION

Ether valve and/or
electrical system is faulty
if click is not heard when
ether start switch is
pressed.

Perform Electrical System
Troubleshooting (€92. 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 serious injury
or death 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 4-15).

(2) Shake ether cylinder to determine
if ether is present.

(3) Check ether cylinder for damage.

(4) Install ether cylinder (para 4-15).

ETHER VALVE TEST

(1) Position master power switch to on (TM
9-2320-365-10).

(2) Press ether start switch (TM 9-2320-365-10)
and listen for ether valve to click.

(3) Position master power switch to off (TM
9-2320-365-10).

T™M 9-2320-365-20-1

I — =
— )
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= = ETHER CYLINDER

M A\ -
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ﬁ ﬂ /mL %

ETHER VALVE

X2B0201A
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2-110

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 inspection

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 cak (TM 9-2320-365-10), .

(2) Check ether hose between ether cylinder and ol =_: -
engine for leaks and damage. (77 2% “-\\-

(3) Lower cab|(TM 9-2320-365-10). = S /

B

)

ETHER CYLINDER

V77— >N\

ETHER VALVE X2B0202A
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b3. FUEL CONSUMPTION TOO HIGH

INITIAL SETUP

Equipment Conditions
Engine shut down (TM 9-2320-365-10).

< START ’

Y WARNING
KNOWN INFO 1 Read WARNING TEST OPTIONS
Secondary fuel filter, ’ on followin Visua_l 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
¥ ( Replace fuel tank )
(para 4-8).

YES

( Notify DS Maintenance. )
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WARNING = il

59
Diesel fuel is flammable. (J— \ i %‘ == s °
If fuel is spilled, clean it el T P— a
up immediately. Failure to o a% == = U =
comply may result in serious _ E Lo ‘?gv = 5
injury or death to personnel. i k X%;}
(1) Check fuel tank for damage, and for loose = FUEL TANK 32803011
or missing mounting hardware.
(2) If fuel tank is damaged, replace fuel tank
(para 4-8).
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b4. ACCELERATOR PEDAL STICKS

INITIAL SETUP

Equipment Conditions
Engine shut down (TM 9-2320-365-10).

Tools and Special Tools

Tool Kit, Genl Mech (ltem 44,

2-114

< START ’

KNOWN INFO

Nothing

TEST OPTIONS

POSSIBLE PROBLEMS

Faulty accelerator pedal.
Faulty fuel control

linkage.

Does fuel control
linkage return to normal
position after snap test?

(o)

Fuel Control Linkage
Return Test

REASON FOR QUESTION

If fuel control linkage
returns to normal
position after snap test,
accelerator pedal is

()

YES

faulty.

( Go to step 2 of this fault. )

Replace accelerator pedal
(para 4-21).




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

I

(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 9-2320-365-20-1

STEERING WHEEL
REMOVED FOR
CLARITY

THROTTLE
CONTROL
THREADED

ROD ACCELERATOR

PEDAL

X2B0401A
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2-116

KNOWN INFO

Accelerator peda_l OK.

POSSIBLE PROBLEMS

Faulty fuel control

linkage.

( Fault corrected.

Is fuel control

linkage secure

and free from
damage?

(o)

()

Y

b4. ACCELERATOR PEDAL STICKS (CONT)

TEST OPTIONS

Visua_l inspection

REASON FOR QUESTION

Missing hardware
or damage to the
fuel control linkage
will cause the

engine to overspeed.

Replace missing
hardware or damaged
linkage (para 4-12, 4-17,
4-18, 4-19, and/or 4-20).
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(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 9-2320-365-10).

(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 9-2320-365-10).

2-117/{2-118 Blank)
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2-14. EXHAUST SYSTEM TROUBLESHOOTING

This paragraph covers Exhaust System Troubleshooting. The Exhaust System Fault Index, |Table 2-5] lists faults for
the exhaust system of the vehicle.

Table 2-5. Exhaust System Fault Index

Fault No. Description Page I
[c1] Exhaust System Unusually Noisy or Vibrates Excessively During Engine Operation .......... [2-120]
[c2] Exhaust FUMES iN Cab . . ... ... 2-124

Change 1 2-119
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cl. EXHAUST SYSTEM UNUSUALLY NOISY OR VIBRATES EXCESSIVELY DURING ENGINE

OPERATION

INITIAL SETUP

Equipment Conditions

Engine shut down (TM 9-2320-365-10).
Cab raised (TM 9-2320-365-10)!

Tools and Special Tools

Tool Kit, Genl Mech (Item 44, [Appendix C)

Goggles, Industrial (Item 15,[Appendix C)

KNOWN INFO

START

WARNING

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.

2-120

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?

l(70)

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).




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.

T™M 9-2320-365-20-1

JUNCTION TO ENGINE TO
g;ﬁibgﬁ? LOOP JUNCTION

CLAMP EXHAUST
PIPE S

TAIL PIPE

32C0101A
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c1. EXHAUST SYSTEM UNUSUALLY NOISY OR VIBRATES EXCESSIVELY DURING ENGINE OPERATION
(WITHOUT EXHAUST RESTRICTOR) (CONT)

KNOWN INFO 2 TEST OPTIONS
Tailpipe, muffler, ' Visual inspection

exhaust junction to
muffler pipe, exhaust
pipe bracket assembly(s),
engine to junction
exhaust pipe, and clamp

Is exhaust
S exhaus Engine may operate with

manifold free from ) .
excessive noise or

leak d ?
eaks or camage 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. )

2-122
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(1) Start engine (TM 9-2320-365-10),

(2) Check exhaust manifold for looseness
or evidence of exhaust leakage.

(3) Shut down engine (TM 9-2320-365-10).

(4) Lower cab|(TM 9-2320-365-10).

EXHAUST MANIFOLD

4B2C1BA-

2-123



T™M 9-2320-365-20-1

c2. EXHAUST FUMES IN CAB

INITIAL SETUP

Equipment Conditions
Engine shut down (TM 9-2320-365-10).

< START ’

Y WARNING

KNOWN INFO
Nothing

Read WARNING
on foIIowing page.

POSSIBLE PROBLEMS
Loose or leaking engine to
junction exhaust pipe,
muffler, or tailpipe.

Loose or leaking junction

Are engine to
junction exhaust pipe,
muffler, and tailpipe
secure and free from

damage?

TEST OPTIONS

Visua_l inspection

REASON FOR QUESTION
Exhaust fumes may enter
cab if engine to junction
exhaust pipe, muffler,
or tailpipe are loose or

Engine to junction
exhaust pipe,
muffler; and tailpipe OK.
POSSIBLE PROBLEMS
Loose or leaking junction
to muffler exhaust pipe.
Loose or leaking exhaust
manifold.

2-124

Is junction to muffler
exhaust pipe free
from damage or leaks?

(o)

to muffler exhaust pipe. damaged.
Loose or leaking exhaust

ifold. / \
manifo \N-OJ

|
YES Tighten connectl.on(s) or
replace leaking
component(s) (para
5-2 thru 5-4).
Y
KNOWN INFO TEST OPTIONS

Visua_l inspection

REASON FOR QUESTION
Exhaust fumes may enter
cab if junction to muffler
exhaust pipe is loose or

leaking.

()

|

Replace junction to
muffler exhaust pipe
(para 5-3).




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 9-2320-365-20-1

ENGINE TO
JUNCTION TO
MURELER EXHAUST JUNCTION EXHAUST
PIPE PIPE

EXHAUST

TAILPIPE MUFFLER

32C0201A
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2-126

c2. EXHAUST FUMES IN CAB (WITHOUT EXHAUST RESTRICTOR) (CONT)

KNOWN INFO

Engine to junction
exhaust pipe, muffler,
and tailpipe OK.
Junction to muffler

exhaust Eige OK.
POSSIBLE PROBLEMS

Loose or leaking exhaust
manifold.

Is the exhaust
manifold free from
damage or leaks?

\

|

®

\

|

TEST OPTIONS

Visual inspection

REASON FOR QUESTION
Exhaust fumes may enter
cab if exhaust manifold

is loose or leaking.

( Notify DS Maintenance. )

( Notify DS Maintenance. )




(1) Raise cak (TM 9-2320-365-10),

(2) Start engine (TM 9-2320-365-10),

(3) Check exhaust manifold for looseness
or leaks.

(4) Shut down engine (TM 9-2320-365-10).

(5) Lower cab|(TM 9-2320-365-10).

T™M 9-2320-365-20-1

EXHAUST MANIFOLD

4B2C1BA-
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2-15. COOLING SYSTEM TROUBLESHOOTING

This paragraph covers Cooling System Troubleshooting. The Cooling System Fault Index,[Table 2-6] lists faults for
the cooling system of the vehicle.

Table 2-6. Cooling System Fault Index

Fault No. Description Page I
[d1] ENgine OVEINEALS . . . . . o oo e [2-130)
[d2]  Oilin Cooling SystemM . . . . ... [2-142]
[d3]  LOSS Of COOIANT . . . . .ottt e 2-144

Change 1 2-129
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d1. ENGINE OVERHEATS

INITIAL SETUP

Equipment Conditions

Personnel Required

Engine shut down (TM 9-2320-365-10)!

Tools and Special Tools

Tool Kit, Genl Mech (Item 44, [Appendix C)
Test Kit, Radiator (Item 40.1,[Appendix C)
Pressure Tester, Radiator (Item 26,[Appendix C)

Pan, Drain (Iitem 24, [Appendix C)

Wrench, Torque, 0-200 lb-in. (Item 58,[Appendix C)

KNOWN INFO

NOTE

< START ’

WARNING

CAUTION

Read WARNING and

Coolant level OK.
Radiator core free of debris.
WATER TEMP gage OK.

CAUTION on
1. following page.

Perform Engine System Troubleshooting a9. Engine
Overheats prior to beginning this task.

TEST OPTIONS

POSSIBLE PROBLEMS

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.

2-130 Change 2

Is radiator secure and free
from damage?

Visual Inspection

REASON FOR QUESTION

If leaks or damage are present,
radiator is faulty.

®

YES ( Replace radiator (para 6-2). )
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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.

(1) Raise cab |(TM 9-2320-365-10)|

(2) Check radiator for leaks and damage.

(3) Remove radiator cap from radiator overflow
tank.

(4) Install test kit on radiator overflow tank.

(5) Install radiator tester on test Kkit.

CAUTION

RADIATOR

§!’/ CAP

RADIATOR
OVERFLOW

Do not pressurize over 16 psi (110 kPa).
Failure to comply may result in damage
to cooling system.

(6) Pressurize radiator overflow tank, using
tester, to 15 psi (103 kPa).
(7) Observe radiator for coolant leaks.

NOTE

Pressure loss without external leaks }

indicates engine internal coolant leaks.
XBDO101B

(8) Observe radiator tester for loss of pressure.
(9) If leaks or damage are present, replace
radiator (para 6-2).

Change 1 2-131
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d1. ENGINE OVERHEATS (CONT)

KNOWN INFO

Coolant level OK.

Radiator core free of debris.
WATER TEMP gage OK.
Radiator OK.

POSSIBLE PROBLEMS

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.

2-132 Change 2

WARNING

CAUTION

Read WARNING and

CAUTION on
following page.

TEST OPTIONS

Does cooling system
maintain pressure?

Visual Inspection

REASON FOR QUESTION

This question eliminates
possible problems and
determines where
troubleshooting continues.

®

( 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.

: rL-
1l

(1) Pressurize radiator overflow tank, using
tester, to 15 psi (103 kPa).

(2) Observe radiator overflow tank for coolant
leaks. RADIATOR

RADIATOR %/ CAP

NOTE OVERFLOW

Pressure loss without external leaks
indicates engine internal coolant leaks.

(3) Observe radiator tester for loss of
pressure.

(4) If cooling system does not maintain
pressure, go to step 7 of this fault.

(5) Remove tester and test kit from radiator
overflow tank.

(6) Install radiator cap on radiator overflow
tank.

XBD0102B
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d1. ENGINE OVERHEATS (CONT)

KNOWN INFO

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.

2-134 Change 2

3.

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 and damage.

(2) If radiator fan shroud hardware is loose,
tighten hardware.

(3) If radiator fan shroud is damaged, replace
radiator fan shroud (para 6-4).

Change 2 2-135
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d1. ENGINE OVERHEATS (CONT)

KNOWN INFO

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.
Radiator fan shroud OK.

POSSIBLE PROBLEMS

Faulty water pump.
Faulty thermostat.
Faulty fan clutch.

KNOWN INFO

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.
Radiator fan shroud OK.
Water pump OK.

POSSIBLE PROBLEMS

Faulty thermostat.
Faulty fan clutch.

2-136 Change 2

4.

Is water pump secure and
free from damage?

()

TEST OPTIONS

Visual Inspection

REASON FOR QUESTION

If damage is present, water
pump is faulty.

O

Tighten water pump
YES hardware or replace water
pump (para 6-12).

WARNING

Read WARNING
5. on following page.

Does thermostat operate
properly?

TEST OPTIONS

Visual Inspection

REASON FOR QUESTION

If thermostat does not operate
properly, thermostat is faulty.

Replace thermostat
(para 6-5).




)
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Check water pump for loose hardware and
damage.

If water pump hardware is loose, tighten
hardware.

If water pump is damaged, replace water
pump (para 6-12).

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.

Remove coolant hose from overflow tank to
radiator (para 6-3).

Place coolant hose in drain pan.

Start engine (TM 9-2320-365-10).

WARNING

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

NOTE

Coolant flowing constantly through return
hose indicates closed thermostat.

Observe flow of coolant from coolant hose.
If thermostat does not operate properly,
replace thermostat (para 6-5).

Shut down engine (TM 9-2320-365-10),
Install coolant hose on overflow tank and
radiator (para 6-3).

Refill overflow tank to proper level (TM 9-
2320-365-10).

Lower cab (TM 9-2320-365-10).

T™M 9-2320-365-20-1

ALTERNATOR

i AND ALTERNATOR
BRACKET REMOVED
FOR CLARITY

THERMOSTAT

XBD0104B
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d1. ENGINE OVERHEATS (CONT)

KNOWN INFO

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.
Radiator fan shroud OK.
Water pump OK.
Thermostat OK.

POSSIBLE PROBLEMS

Faulty fan clutch.

6.

YES

Does fan clutch spin freely
without air applied?

TEST OPTIONS

Visual Inspection

REASON FOR QUESTION

If fan clutch spins freely
without air pressure applied,
fan clutch is faulty.

( Notify DS Maintenance. )

|

Replace fan clutch
(para 6-14).

2-138 Change 2




(1)
(2)
(3)
(4)
(5)
(6)

(7)
(8)

(9)

(10)
(11)

Remove two screws and washers from
front grille.

Remove screw and washer from front
grille.

Remove front grille from cab.
Disconnect air hose from fan clutch.
Check to see if fan clutch turns freely.
If fan clutch turns freely without air
applied, replace fan clutch (para 6-14).
Connect air hose to fan clutch.
Position front grille on cab with washer
and screw.

Position two washers and screws in front

grille.
Tighten screw to 48-60 Ib-in. (5-7 N-m).
Tighten two screws to 24 Ib-in. (3 N-m).

T™M 9-2320-365-20-1

FAN CLUTCH
AIR HOSE

e
Gl
il )

XBD0105SB
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d1. ENGINE OVERHEATS (CONT)

KNOWN INFO

Coolant level OK.

Radiator core free of debris.
WATER TEMP gage OK.
Radiator OK.

Loss of pressure in cooling
system.

Radiator fan shroud OK.
Water pump OK.
Thermostat OK.

Fan clutch OK.

POSSIBLE PROBLEMS

Faulty upper and lower coolant

hoses.

Faulty radiator cap.

Faulty radiator overflow tank
and hoses.

WARNING

CAUTION

Read WARNING and

CAUTION on
following page.

TEST OPTIONS

Visual Inspection

Does cooling system leak
externally?

REASON FOR QUESTION

If external leaks are present,
upper coolant hose, lower
coolant hose, radiator overflow
tank hose(s), or radiator
overflow tank is faulty.

|

Perform Cooling System Troubleshooting
(d2. Qil in Cooling System).

Replace upper coolant hose (para 6-9),
lower coolant hose (para 6-10), radiator
overflow tank hose(s), or radiator overflow

tank (para 6-3).

2-140 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.

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 hoses for coolant leaks.

NOTE

Pressure loss without external leaks
indicates engine internal coolant leaks.

Observe radiator tester for loss of pressure.
If no external leaks are present, perform
Cooling System Troubleshooting (d2. Oil

in Cooling System).

If external leaks are present, replace upper
coolant hose (para 6-10), radiator overflow
tank hose(s), or radiator overflow tank
(para 6-3).

Remove tester and test kit from radiator
overflow tank.

Install radiator cap on radiator overflow
tank.

T™M 9-2320-365-20-1

i o[
A

RADIATOR

§!/ CAP

RADIATOR
OVERFLOW

XBD0106B
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d2. OIL IN COOLING SYSTEM

INITIAL SETUP

Equipment Conditions

Engine shut down (TM 9-2320-365-10)

Tools and Special Tools

Tool Kit, Genl Mech (Item 44, [Appendix C)

START

KNOWN INFO

Nothing.

POSSIBLE PROBLEMS

Faulty transmission oil cooler.

Faulty engine head gasket.

Is transmission oil dipstick

free of any signs of being

milky and over HOT FULL
line?

KNOWN INFO

Transmission oil cooler OK.

POSSIBLE PROBLEMS

Faulty engine head gasket.

TEST OPTIONS

Visual Inspection

REASON FOR QUESTION

Leaking or damaged
transmission oil cooler will
allow oil to enter cooling
system.

Replace transmission oil
cooler (para 8-10).

YES
WARNING
Read WARNING
2. on following page.

Is engine oil dipstick free
of any signs of being milky
and over FULL line?

~(%0)

TEST OPTIONS

Visual Inspection

REASON FOR QUESTION

Leaking or damaged engine
head gasket will allow oil to
enter cooling system.

—/

( Notify DS Maintenance. )

( Notify DS Maintenance. )

2-142 Change 1
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NOTE

Perform transmission oil check when
engine is at normal operating temperature
(160°F-230°F (71°C-110°C)).

Start engine (TM 9-2320-365-10).

Check transmission oil dipstick for signs of
oil being milky and over HOT FULL line.

If transmission oil dipstick shows oil level
over HOT FULL line and milky, replace
transmission oil cooler (para 8-10).

Shut down engine (TM 9-2320-365-10).

WARNING

Engine oil dipstick is located close to
starter solenoid connections which are
24 VVDC and high amperage. Use caution
removing/installing engine oil dipstick to
prevent shorting across starter solenoid
connections. Failure to comply may result
in serious injury or death to personnel

or damage to equipment.

Raise cab [(TM 9-2320-365-10),

Check engine oil dipstick for signs of being
milky and over FULL line.

If engine oil dipstick shows engine oil to be
milky and over FULL line, notify DS
Maintenance.

If engine oil dipstick shows engine oil
appears normal and not over FULL line,
notify DS Maintenance.

Lower cab (TM 9-2320-365-10)!

TM 9-2320-365-20-1

TRANSMISSION
OIL DIPSTICK

] . 1

1
. L&@aﬁmm

ENGINE OIL
DIPSTICK

XBD0201B
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d3. LOSS OF COOLANT

INITIAL SETUP
Equipment Conditions Tools and Special Tools
Engine shut down (TM 9-2320-365-10)! Tool Kit, Genl Mech (Item 44,[Appendix Q)
Test Kit, Radiator (P/N 4910-00-728-8227)
Personnel Required Pressure Tester, Radiator (Iitem 26,[Appendix C)
(2) Goggles, Industrial (Item 15,[Appendix C)
‘ START ’
KNOWN INFO WARNING TEST OPTIONS
Nothing. CAUTION Visual Inspection and
POSSIBLE PROBLEMS Read WARNING and Cooling System Pressure Test
Faulty radiator. CAU_TION on REASON FOR QUESTION
Faulty radiator overflow tank. 1. wellloelile] e Leaking or damaged radiator,
Faulty coolant hose or tube. radiator overflow tank, or
External leaks or damage to Are radiator, radiator coolant hoses and tubes
engine oil cooler. overflow tank, and coolant will cause a loss of coolant.
External leaks or damage to hoses and tubes free
transmission oil cooler. from leaks or external
Faulty water pump. damage?
Faulty transmission oil cooler.

®

Replace radiator (para 6-2),
radiator overflow tank (para 6-3),
upper coolant tube(s) or hose(s)

(para 6-9), or lower coolant

hose (para 6-10).
VES (g )

2-144 Change 1
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|| 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.

Raise cab/(TM 9-2320-365-10)|

Check radiator, radiator overflow tank,
and coolant hoses and tubes for leaks
and damage.

COOLING SYSTEM PRESSURE TEST

(€]

(2
©)

“
®)

(6)
)

®

Remove radiator cap from radiator overflow
tank.

Install test kit on radiator overflow tank.
Install pressure tester on test kit.

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 and radiator overflow
tank for coolant leaks.

NOTE

Pressure loss without
external leaks indicates
internal coolant leaks.

Observe radiator tester for loss of pressure.
Remove pressure tester and test kit from
radiator overflow tank.

Install radiator cap on radiator overflow
tank.

RADIATOR
OVERFLOW
TANK

RADIATOR

TM 9-2320-365-20-1

RADIATOR
CAP

UPPER COOLANT

HOSES
LOWER COOLANT

Change 1

XBDO301B
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d3. LOSS OF COOLANT (CONT)

KNOWN INFO

Radiator OK.

Radiator overflow tank OK.
Air coolant hoses and tubes
OK.

POSSIBLE PROBLEMS

External leaks or damage to
engine oil cooler.

External leaks or damage to
transmission oil cooler.
Faulty water pump.

Faulty transmission oil cooler.

KNOWN INFO

Radiator OK.

Radiator overflow tank OK.

All coolant hoses and tubes OK.
Engine oil cooler free from
external leaks or damage.

POSSIBLE PROBLEMS

External leaks or damage to
transmission oil cooler.
Faulty water pump.

Faulty transmission oil cooler.

2-144.2 Change 1

Is engine oil cooler
free from external
leaks or damage?

TEST OPTIONS

Visual Inspection

REASON FOR QUESTION

Leaking or damaged engine
oil cooler will cause a loss
of coolant.

YES

®

( Notify DS Maintenance. )

WARNING
Read WARNING
on following page.

Is transmission oil

cooler free from external

leaks or damage?

TEST OPTIONS

Visual Inspection

REASON FOR QUESTION

Leaking or damaged
transmission oil cooler
will cause a loss of coolant.

YES

®

Replace transmission
oil cooler (para 8-10).
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(1) Check engine oil cooler for leaks and obvious
signs of damage.

(2) If leaks or damage are noted, notify DS
Maintenance.

|| 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.

(1) Check transmission oil cooler for obvious
signs of damage and leakage.

(2) If leaks or damage are noted, replace
transmission oil cooler (para 8-10).

(3) Lower cab (TM 9-2320-365-10)!

TRANSMISSION OIL
COOLER

XBDO302B
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d3. LOSS OF COOLANT (CONT)

KNOWN INFO

Radiator OK.

Radiator overflow tank OK.
All coolant hoses and tubes
OK.

Engine oil cooler free from
external leaks or damage.
Transmission oil cooler free

from external leaks or damage.

TEST OPTIONS

Visual Inspection

POSSIBLE PROBLEMS

Faulty water pump.
Faulty transmission oil cooler.

Is water pump free
from leaks or damage?

REASON FOR QUESTION

Leaking or damaged water
pump will cause a loss of
coolant.

®

YES

Replace water pump
(para 6-12).

KNOWN INFO

Radiator OK.
Radiator overflow tank OK.

All coolant hoses and tubes OK.

Engine oil cooler free from
external leaks or damage.
Transmission oil cooler free

from external leaks or damage.

Water pump OK.

5.

TEST OPTIONS

Visual Inspection

Is transmission oil dipstick
free of any signs of being

over HOT FULL line,
discolored, or milky?

POSSIBLE PROBLEMS

Faulty transmission oil cooler.

REASON FOR QUESTION

Leaking or damaged
transmission oil cooler
will cause a loss of coolant.

®

YES

Replace transmission
oil cooler (para 8-10).

( Notify DS Maintenance. )
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Start engine (TM 9-2320-365-10).
Check water pump for obvious signs of
damage and leakage.

If leaks or damage are found, replace
water pump (para 6-12).

Shut down engine (TM 9-2320-365-10).

NOTE

Perform transmission oil check when engine
is at normal operating temperature (160°F-
230°F (71°C-110°C)).

Start engine (TM 9-2320-365-10).
Check transmission oil dipstick for signs of
being over HOT FULL line, discolored, or
milky.

If signs of being over HOT FULL line,
discolored, or milky are found, replace
transmission oil cooler (para 8-10).

If no signs of being over HOT FULL line,
discolored, or milky are found, notify
DS Maintenance.

Shut down engine (TM 9-2320-365-10).

TM 9-2320-365-20-1

TRANSMISSION
OIL DIPSTICK

_

~— -ia N\
—7&Qﬂ‘j 7 1
0

000

}* HOT ADD}¢ HOT FULL

Change 1
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2-16. ELECTRICAL SYSTEM TROUBLESHOOTING

This paragraph covers Electrical System Troubleshooting. The Electrical System Fault Index,[ Table 2-7,|lists faults for
the electrical system of the vehicle.

Table 2-7. Electrical System Fault Index

Fault No. Description Page

FRONT BRAKE AIR Pressure Gage Does Not Operate or Is Inaccurate
Engine Oil Pressure Gage Does Not Operate or Is Inaccurate
Speedometer Does Not Operate or Is Inaccurate

FUEL Gage Does Not lIUMINAE |, | |.................ccooiiiiiiiic e
FRONT BRAKE AIR Gage Does Not llluminate
Speedometer Does Not llluminate
el8D. VOLTS Gage Does Not llluminate

el8E|  WATER TEMP Gage Does Not lluminate | /""" """ [2-380.18
| 219,  OIL PRESS Gage Does Not llluminate | . ..., | 2-382
e20. Auxiliary Panel, Personnel Heater, and Instrument Panel Do Not llluminate

———

e25

e26

e27

e28

e29

e30 High Beams On Indicator Does Not Operate
e31. Parking Brake Indicator and/or Emergency Brake Indicator Does Not Illuminate
e32

PTO Indicator Does Not Operate
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2-16. ELECTRICAL SYSTEM TROUBLESHOOTING (CONT)

Table 2-7. Electrical System Fault Index (Cont)

Fault No. Description Page
[e34] WTEC Il Transmission Temperature Indicator Does Not Operate . .. .......... .. ... ...... [2-478]
[e35)] WTEC Ill Transmission Temperature Indicator Does Not Operate .. ..................... [2-486]
[e36)] Front Brake Air Indicator Does Not llluminate When Air Pressure is Below 65 PSI ... ........ 2-492]
[e37] Rear Brake Air Indicator Does Not llluminate When Air Pressure is Below 65 PSI ... ........ [2-498]
[e38] Engine Oil Pressure Indicator Does Not Operate . .. ....... .. ... [2-504
[e39] Master Stop Indicator Does Not Operate . . ... ... ...t e [2-510
[e40] One or Both Headlights (High and Low Beams) Do Not llluminate ... ....................
[e4]] One or Both Headlight Low Beams Do Not llluminate . ............ ... ... ... .. ..... [2-520
[ed2] One or Both Headlight High Beams Do Not llluminate . . .. .......... .. .. ... ... . ....... [2-526]
[e43] Parking Lights Do Not Hlluminate . . .. ... ... ... ... e [2-534]
[ed4] LH Door and/or LH Front Marker Lights Do Not llluminate . . .. ............ .. .. ... ...... [2-542,
[ed5] RH Door and/or RH Front Marker Lights Do Not llluminate . .............. .. .. .. ....... [2-552]
[ed6] One or More Cab Top Marker Lights Do Not llluminate . .. .......... .. ... ... . ... ...... [ 2-562]
[ed7] Side and/or Rear Marker Lights Do Not llluminate . ......... ... .. . .. . . . ... [2-576

[e47A]  All Marker Lights Do Not llluminate in Normal Mode . ........... ... ... ... ... ...... [2-584.52|
[e48]  One or Both Composite Taillights Do Not llluminate . ...................cuuuiiioo.... [2-580
[e49] One or Both Front Blackout Marker Lights Do Not llluminate . .......................... [2-596)
[e50] Blackout Drive Light Does Not llluminate . ... ... ... .. . . . e [2-600]
[e5]] One or Both Rear Blackout Marker Lights Do Not llluminate . .......................... [2-616)
[e52] Warning Light Does Not llluminate . . . . . ... .. [2-620]
[e53] Backup Light Does Not llluminate ... .... ... ... .. e s [2-638]
Blackout Marker Lights Do Not llluminate . .. ........ .. .. e [2-676)

[eB4Al Front Hazard Lights Do Not llluminate . . ....... . ... . e [2-678
[e55] Rear Hazard Lights Do Not llluminate . ... ... ... .. . . e [2-680
Front and Rear Hazard Lights Do Not llluminate . . . ........... ... . ... [2-687]
[e57] Front and Rear Turn Signals Do Not Operate . . ... .. ... e [2-690
Left or Right Front Turn Signals Do Not Operate ... ... ... ...ttt [2-707]
One or Both Stoplights Do Not llluminate . .. ............... ... [2-710
[e60] One or Both Blackout Stoplights Do Not llluminate . ............... .. .. . .. .. . ... [2-728
[e6T] Stoplights and Blackout Stoplights Do Not Operate . .. ............ .. [2-740
Trailer Marker/Taillights Do Not llluminate . ........... . . .. . . . .. [2-750)
[e63] Trailer Right Stop/Turn Light Does Not llluminate . .......... ... . ... . i, [2-760)
Trailer Left Stop/Turn Light Does Not llluminate . ............. . . ... ... [2-770
Trailer Blackout Marker Lights Do Not llluminate . . . ............ ... . ... [2-780
[e66] Trailer Blackout Stoplights Do Not llluminate ... ........ . .. . . . .. [2-790
Intervehicle Clearance Lights Do Not Operate ... .... ... ...ttt [2-800
Intervehicle Left Turn Signal Does Not llluminate . ............... . ..t .. [2-804]
[e69] Intervehicle Right Turn Signal Does Not llluminate . ........ ... .. ... .. . .. . .. .. ... [2-810
[e70] Intervehicle Stoplights Do Not llluminate ... ....... ... . . e [2-816]
[e71] Intervehicle Taillights Do Not Operate . . ... ..... ... e [2-822
[e72] Personnel Heater Control lllumination Does Not Operate . .............c.uiuinnennnn. [2-820]
[e73] Personnel Heater Fan Does NOt Operate . . .. .. ..ottt i e e e [2-837]
[e74]  Windshield Washer Does NOt Operate . . . ... ..ottt e e e e [2-838
[e75] Windshield Wiper Does Not Operate On Low Speed . . . .. .. ..ot [2-850
[e76] All Windshield Wiper Speeds Do Not Operate ... . ... ...ttt [2-858]
[e77] Windshield Wiper Does Not Operate On Intermittent Speed . ... ............ .. ......... [2-864]
[e78] Windshield Wiper Does Not Operate On High Speed .. ........ ... ... ... . .. ... .... [2-874
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Table 2-7. Electrical System Fault Index (Cont)

Fault No. Description Page
Le/9] Horn Does NOt Operate . .. ... .. i e e e e e e e 12-880
[e80] Chemical Alarm Does NOt Operate . ... .. .. it e e e e e e e e [2-892]
[e81] Chemical Detector Does Not Operate . ... ... ... ..ottt [2-900
[e82] Central Tire Inflation System (CTIS) Does Not Operate . .. ..., [2-906
[e83] CTIS Does Not Inflate Tires . ... ..ot e e e e [2-920
[e84] CTIS Does Not Deflate Tires . . . . oot e e e e [2-930
11K Self-Recovery Winch (SRW) Does Not Reel InorPay Out .. ....................... [2-940
11K Self-Recovery Winch (SRW) Does Not Reel In . ... ... ... [2-946!
[e87] 11K Self-Recovery Winch (SRW) Does Not Pay Out . . . .. ... .ottt e [2-958)
PTO D0ES NOt OPEIAtE . . o v vt ittt ettt e e e e e e e e e [2-970
Electrical System Does Not Maintaina Charge . . ............ ... .. [2-1010]
[e90] WTEC Il Transmission ECU Pushbutton Shift Selector (TEPSS) lllumination Does Not Dim . .. [2-1018
[e9]] Engine Fan Runs Constantly . . .. .. ... .. e [2-1028
[e92] Engine Fan Does Not Turn Off Using Radiator Fan Off Switch . ....................... [2-1036]
[e93] Ether Start Does NOt OPEIate . . . ... ...ttt e e [2-1044
[e94] Excessive Condensation in FUEl . .. ... ... ... e [2-1060]
[€95] Radio Does NOt Operate . . . . . ..ot e e e [2-1064
[€96] Start Inhibit Pushbutton Does Not Operate . . ... .. ... i e e e [2-1070
[e97] Air Dryer Does NOt Operate . . ... ...ttt e e 12-1076
298] Battery Tester Does NOt Operate . . ... ... .t e e e e e e e 12-1082

Volume 2

€99. M1079 Fan Does NOt Operate . ... ... e e e e 2-1088
€100. All M1079 Van Body Marker Lights Do Not Operate . .............. ... 2-1100
el01. M1079 Van Body Clearance Marker Light Does Not llluminate ........................ 2-1104
e102. All M1079 Fluorescent Lights Do Not Operate . .. ........ ..ttt 2-1108
e103. M1079 Lighting Fixture(s) DS80 and/or DS81 Do Not Operate . ....................... 2-1118
e104. M1079 Lighting Fixture(s) DS82 and/or DS83 Do Not Operate . ....................... 2-1134
el05. M1079 110 VAC Outlet J233 Does Not Operate . . ... ..ot i e e et e e 2-1152
el06. M1079 110 VAC Outlet J234 Does Not Operate . . ... ..ot it e e e e e 2-1160
el07. M1079 110 VAC Outlet J235 Does Not Operate . . ... ...ttt i e e e e 2-1168
e108. M1079 110 VAC Outlet J232 Does Not Operate in Normal Mode .. .................... 2-1176
e109. M1079 110 VAC Outlet J232 and J233 Do Not Operate in Blackout Override Mode ......... 2-1190
ell0. M1079 110 VAC Outlet J231 Does Not Operate . . ... ..ottt e e et e e 2-1194
elll. M1079 110 VAC Outlet J230 Does Not Operate . . ... ...t it e e e e 2-1208
ell2. M1079 Blackout Light(s) Does Not Operate . .. ..... .. e e e 2-1222
ell3. M1079 Emergency Light(s) Does Not llluminate ... .......... ... .. .. . . . . ... 2-1230
ell4. M1079 Field Phone 1 and/or 2 Binding Post Does NotOperate .. ...................... 2-1244
el15. M1079 Air Conditioner Does Not Operate .. ... .t e e 2-1264
ell6. M1079 Heater Does NOt Operate . . ... ..t e e e e e e i 2-1276
ell7. M1079 24 VDC Binding Post(s) Does Not Operate ... ............ct ... 2-1296
el18. M1079 Van Door Open Light Does Not Illluminate and Audible Alarm Does Not Operate . . . . .. 2-1324
ello. M1079 110 VAC Power Does Not Operate . ..... ...t i e e i e 2-1338
e120. M1079 Fluorescent Lights Do Not Operate in Blackout Override Mode . ... ............... 2-1352
Change 1 2-149
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el. CIRCUIT BREAKER DOES NOT OPERATE

INITIAL SETUP

Equipment Conditions

Engine shut down (TM 9-2320-365-10).

References
TM 9-4910-571-12&P

Tools and Special Tools

Tool Kit, Genl Mech (Item 44,

STE/ICE-R (Item 39,[Appendix C)
Multimeter, Digital (Item 22,[Appendix C)

KNOWN INFO

START

WARNING

Nothing.

Read WARNING

1. on following page.

TEST OPTIONS

POSSIBLE PROBLEMS

Faulty circuit breaker.

YES

Is continuity present
through circuit breaker
(refer to[Table 2-8]
Function To Circuit Breaker
Cross Reference or[Table]
2-8.1. Circuit Breaker to
Function Cross Reference)?

Continuity Test or
STE/ICE-R Test #91

REASON FOR QUESTION

If continuity is not present,
circuit breaker is faulty.

( Replace circuit breaker (para 7-9). )

Circuit breaker is OK. Return to

troubleshooting for affected circuit.
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|| WARNING

Remove rings, bracelets, watches, necklaces,
and any other jewelry before working around
vehicle. Jewelry can catch on equipment and CIRCUIT
cause injury or short across electrical circuits BREAKER
and cause severe burns or electrical shock.

CONTINUITY TEST

(1) Remove Power Distribution Panel (PDP)
cover (para 16-2).
(2) Locate circuit breaker to be tested on PDP

(refer to Circuit Breaker

Locations and[Table 2-8] Function to TERMINALS
Circuit Breaker Cross Reference or[Table]

2-8.1. Circuit Breaker to Function Cross POWER CIRCUIT BREAKER
Reference). DISTRIBUTION PANEL TO BE TESTED

(3) Check reset button on circuit breaker. If
button is up (circuit breaker tripped), press
button to reset.

(4) Remove circuit breaker to be tested from
PDP.

(5) Set multimeter to ohms.

(6) Connect positive (+) probe of multimeter
to one circuit breaker terminal.

(7) Connect negative (-) probe of multimeter to
other circuit breaker terminal and note
reading on multimeter.

(8) If continuity is not present, replace circuit
breaker (para 7-9).

(9) If continuity is present, circuit breaker is

OK. Return to troubleshooting for affected XBEOL01B
circuit.

(10) Install tested circuit breaker in PDP.
(11) Install PDP cover (para 16-2).

Figure 2-1. Circuit Breaker Locations

D3 K12 K15 K9 K2 @ K32 | Ki3 K19 | K24 @

CB30 CB45 CB20 CB48 CB41 CB42 CB44 CB43 CB50 CB39 CB36 CB23 CB21 CB22 CB79 CB40 CB37 CB49 CB77 CB68

RN

CB72 CB67 CBS53 CB65 CB80 CB54 CB66 CB76 CB70 CB78 CB38 CB35 CB71 CB74 CB73 CB63 CB64 CB61 CB62

ailinlnnnnnmnnnmnnm

Storage K25 | K29 K6 Kit | K26 K1 K10 K8 K7

K20 | K82 | K53 | K28 | K27 @ K30 | K31 | K34 | K37 @

XBE0102B

@0 0©
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el. CIRCUIT BREAKER DOES NOT OPERATE (CONT)

Table 2-8. Function to Circuit Breaker Cross Reference

Table 2-8. Function to Circuit Breaker Cross Reference

(Cont)

Function Circuit Breaker / AMP Function Circuit Breaker / AMP
10 AMP Fuse WTEC I All Marker Lights CB67 /25
Transmission ECU Pushbutton CB79/ 15
Shift Selector (TEPSS) Audible Alarm CB77 /10
1_2 VDC Intervehicular Left Turn CB76 / 15 Backup Light CB73/8
Signal

Blackout Drive Light CB54 /8
12 VDC Intervehicular Marker
Lights CB67 /25 Blackout Override Switch CB72/ 15
12 VDC Intervehicular Right Turn Blackout Override Switch Light CB70/ 20

; CB76/ 15

Signal

Cab Radio CB20/ 25
12 VDC Intervehicular Stoplight CB76 /15

Central Tire Inflation System
12 VDC Intervehicular Taillights CB80/ 25 (CTIS) CB40/10
24 VVDC Intervehicular Auxiliary CB76 /15 Central Tire Inflation System CB40 / 10

(CTIS) Air Pressure Switch
24 VVDC Intervehicular Blackout CB42 / 10 . .
Clearance Central Tire Inflation System CB40 / 10

(CTIS) Overspeed Indicator Light
24 VVDC Intervehicular Blackout
Stoplight CB39 /10 Chemical Alarm CB30/ 10
24 VDC In_tervehlcular Clearance CB41/ 15 Chemical Detector CB30/ 10
and Rear Light

Chemical Detector Indicator Light CB30/ 10
24 VVDC Intervehicular Left and
Right Turn Signals and Stoplights CB44 / 15 Circuit Breaker CB54 CB70/ 20
(WTEC 1)

Circuit Breaker CB65 CB70/ 20
24 VDC Intervehicular Left
Blackout Marker CB42 710 Circuit Breaker CB66 CB70/ 20
24 \VDC Intervehicular Left Turn CB43 /15 Circuit Breaker CB74 CB70/ 20
Signal and Stoplight (WTEC II)

Circuit Breaker CB76 CB70/ 20
24 VVDC Intervehicular Right
Blackout Marker CB42/10 Dimmer Module CB70/ 20
24 VVDC Intervehicular Right Turn CB44 / 15 Emergency Brake Indicator Light CB77 /10
Signal and Stoplight (WTEC II)

Engine Fan Off Indicator Light CB77 /10
Air Dryer CB21/ 15
2-152 Change 1
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TM 9-2320-365-20-1

Table 2-8. Function to Circuit Breaker Cross Reference

(Cont) (Cont)

Function Circuit Breaker / AMP Function Circuit Breaker / AMP
Engine Fan Off Switch (Fan) CB22/ 10 Front Right Blackout Marker CB66 /8
E_ngine Fan Off Switch (Indicator CB77 /10 Front Right Parking Light CB65/8
Light)

Front Right Turn Signal CB76 /15
Engine Fan Off Switch Light CB70/ 20

Fuel Gage CB77 /10
Engine Fan Solenoid CB22/ 10

Fuel Gage Light CB70/ 20
Engine Oil Pressure Gage CB77 /10

Fuel Level Sensor CB77 /10
Engine Oil Pressure Gage Light CB70/ 20

Fuel Solenoid CB79/ 15
Engine Oil Pressure Indicator Light CB77 /10

Fuel Water Solenoid CB49/ 15
Engine Oil Pressure Sensor CB77 /10

Hazard Warning Switch CB71/ 15
Engine Oil Pressure Switch CB77 /10

Hazard Warning Switch CB76 /15
Ether Sensor CB22 /10

Hazard Warning Switch Light CB70/ 20
Ether Start Solenoid CB22 /10

Headlight Dimmer Switch CB70/ 20
Ether Start Switch CB22/ 10

Headlight HI Beam Indicator Light CB78/ 15
Ether Start Switch Light CB70/ 20

Horn CB36 / 20
Frequency Divider CB21/ 15

Lamp Test Switch Light CB70/ 20
Front Brake Air Indicator Light CB77 /10

Left Blackout Stoplight CB76 /15
Front Brake Air Indicator Light
Switch CB77/10 Left Headlight CcB78/15
Front Brake Air Pressure Gage CB77/10 Left_Rear Composite Lamp CBSO / 25

Taillight
Front Brake Air Pressure Gage
Light CB70 /20 Left Turn Signal Indicator Light CB76 /15
Front Brake Air Pressure Magnetic Picku CB77 /10
Transmitter CB77/10 : ’

Main Light Switch CB70/ 20
Front Left Blackout Marker CB66 / 8

Master Power Switch CB70/ 20
Front Left Parking Light CB65/8

Master Power Switch Light CB70/ 20
Front Left Turn Signal CB76 /15

Master Stop Indicator Light CB77 /10

Change 1 2-152.1
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el. CIRCUIT BREAKER DOES NOT OPERATE (CONT)

Table 2-8. Function to Circuit Breaker Cross Reference

Table 2-8. Function to Circuit Breaker Cross Reference

(Cont) (Cont)

Function Circuit Breaker / AMP Function Circuit Breaker / AMP
Parking Brake Indicator Light CB77 /10 Right Headlight CB78/ 15
Parking Brake Switch CB77/10 R|gh_t Rear Composite Lamp CB80 / 25

Taillight
Personnel Heater CB23 /15

Right Turn Signal Indicator Light CB76 /15
Personnel Heater Lights CB70/ 20

Rotating Warning Light CB38/ 20
Power Take-Off (PTO) Indicator
Light CB77710 Rotating Warning Light Switch CB70/ 20
Povyer Take-Off (PTO) Pressure CB77 /10 R_otatlng Warning Light Switch CB70 /20
Switch Light
Power Take-Off (PTO) Solenoid CB49 / 15 Speedometer CB77 /10
Power Take-Off (PTO) Switch CB49 / 15 Speedometer Light CB70/ 20
P_ower Take-Off (PTO) Switch CB70/ 20 Start Inhibit Pushbutton Switch CB79/ 15
Light

Starter Pushbutton Switch CB21/15
Rear Brake Air Indicator Light CB77 /10

Stoplight Switches CB76 /15
Rear Brake Air Indicator Light
Switch CB77710 Tachometer CB77 /10
Rear Brake Air Pressure Gage CB77 /10 Tachometer Light CB70/ 20
Rear Brake Air Pressure Gage Light CB70/ 20 Transmission Temperature

- . CB77 /10

Indicator Light
Rear Brake Air Pressure
Transmitter CB77/10 Troop Transport Alarm Switch CB77 /10
R_ear Left Composite Lamp Turn CB76 / 15 Turn Signal Flasher ECU CB71/ 15
Signal

Turn Signal Flasher ECU CB74/ 10
Rear LH Blackout Marker CB66 / 8

Van Door Indicator Light CB77 /10
Rear RH Blackout Marker CB66 / 8

Van Door Switch CB50/ 15
Rear Right Composite Lamp Turn
Signal CB76 /15 Voltmeter CB77 /10
Right Blackout Stoplight CB76 /15 Voltmeter Light CB70/ 20
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Table 2-8. Function to Circuit Breaker Cross Reference

(Cont)
Function Circuit Breaker / AMP
Water Temperature Gage CB77/ 10
Water Temperature Gage Light CB70/ 20
Water Temperature Indicator Light CB77 /10
Water Temperature Sensor CB77 /10
Water Temperature Switch CB77 /10
Water Temperature Switch (Fan) CB22/ 10
Winch In Solenoid CB49/ 15
Winch In/Out Switch CB49/ 15
Winch In/Out Switch Light CB70/ 20
Winch Out Solenoid CB49/ 15
Winch Switch CB49/ 15
Winch Switch Light CB70/ 20
Windshield Wiper ECU CB37 /20
Wiper Motor CB37 /20
T £ sy | o911
EI\VAT[\I;)C Il Vehicle Interface Module CB35 / 15
WTEC Il / WTEC Ill Transmission
Pushbutton Shift Selector (TPSS) CB66 /8
Dimmer Module
WTEC Il Transmission ECU CB43/ 15
WTEC Il Transmission ECU CB79/ 15

TM 9-2320-365-20-1
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el. CIRCUIT BREAKER DOES NOT OPERATE (CONT)

Table 2-8.1. Circuit Breaker to Function Cross Reference

Table 2-8.1. Circuit Breaker to Function Cross Reference (Cont)
Circuit Breaker / AMP| Function Circuit Breaker / AMP] Function
CB20/ 25 Cab Radio CB40 / 10 Central Tire Inflation System
(CTIS)
CB21/ 15 Air Dryer
— CB40 / 10 Central 'I_'|re Inflation S)_/stem
CB21/ 15 Frequency Divider (CTIS) Air Pressure Switch
CB21/ 15 Starter Pushbutton Switch CB40 / 10 Central Tire Inflation System
(CTIS) Overspeed Indicator Light
CB22/ 10 Engine Fan Off Switch (Fan)
24 VDC Intervehicular Clearance
CB22/ 10 Engine Fan Solenoid CB41/15 and Rear Light
CB22/10 Ether Sensor CB42 / 10 24 VVDC Intervehicular Blackout
Clearance
CB22/10 Ether Start Solenoid
24 VDC Intervehicular Left
CB22/10 Ether Start Switch CB42/10 Blackout Marker
CB22/ 10 Water Temperature Switch (Fan) 24 VVDC Intervehicular Right
CB42/ 10
Blackout Marker
CB23/ 15 Personnel Heater
CB43/ 15 24 VVDC Intervehicular Left Turn
CB30/ 10 Chemical Alarm Signal and Stoplight (WTEC II)
CB30/10 Chemical Detector CB43/ 15 WTEC Ill Transmission ECU
CB30/10 Chemical Detector Indicator Light 24 VVDC Intervehicular Left and
CB44 / 15 Right Turn Signals and Stoplights
issi WTEC Il
CB35 / 15 WTEC Il Transmission ECU ( )
Pushbutton Shift Selector (TEPSS)
CBa4 /15 24 VVDC Intervehicular Right Turn
WTEC Il Vehicle Interface Module Signal and Stoplight (WTEC II)
CB35/ 15
(VIM)
CB49/ 15 Fuel Water Solenoid
CB36/ 20 Horn
CB49/ 15 Power Take-Off (PTO) Solenoid
CB37 /20 Windshield Wiper ECU
CB49/ 15 Power Take-Off (PTO) Switch
CB37 /20 Wiper Motor
CB49/ 15 Winch In Solenoid
CB38/ 20 Rotating Warning Light
CB49/ 15 Winch In/Out Switch
24 VVDC Intervehicular Blackout
CB39/10 Stoplight CB49/ 15 Winch Out Solenoid
2-152.4 Change 1




Table 2-8.1. Circuit Breaker to Function Cross Reference

TM 9-2320-365-20-1

Table 2-8.1. Circuit Breaker to Function Cross Reference

(Cont) (Cont)
Circuit Breaker / AMP | Function Circuit Breaker / AMP | Function
CB49/ 15 Winch Switch CB70/ 20 F_ront Brake Air Pressure Gage
Light
CB50/ 15 Van Door Switch
CB70/ 20 Hazard Warning Switch Light
CB54 /8 Blackout Drive Light
CB70/ 20 Headlight Dimmer Switch
CB65/8 Front Left Parking Light
CB70/ 20 Lamp Test Switch Light
CB65/8 Front Right Parking Light
CB70/ 20 Main Light Switch
CB66 / 8 Front Left Blackout Marker
CB70/ 20 Master Power Switch
CB66 /8 Front Right Blackout Marker
CB70/ 20 Master Power Switch Light
CB66 / 8 Rear LH Blackout Marker
CB70/ 20 Personnel Heater Lights
CB66 / 8 Rear RH Blackout Marker
— CB70/ 20 P_ower Take-Off (PTO) Switch
WTEC Il / WTEC Ill Transmission Light
CB66 /8 Pushbutton Shift Selector (TPSS)
Dimmer Module CB70/ 20 Rear Brake Air Pressure Gage Light
CB67 / 25 12 VDC Intervehicular Marker CB70/ 20 Rotating Warning Light Switch
Lights
Rotating Warning Light Switch
CB67 /25 All Marker Lights CB70/20 Light
CB70/ 20 Blackout Override Switch Light CB70/ 20 Speedometer Light
CB70/ 20 Circuit Breaker CB54 CB70/ 20 Tachometer Light
CB70/ 20 Circuit Breaker CB65 CB70/ 20 Voltmeter Light
CB70/ 20 Circuit Breaker CB66 CB70/ 20 Water Temperature Gage Light
CB70/ 20 Circuit Breaker CB74 CB70/ 20 Winch In/Out Switch Light
CB70/ 20 Circuit Breaker CB76 CB70/ 20 Winch Switch Light
CB70/ 20 Dimmer Module CB71/ 15 Hazard Warning Switch
CB70/ 20 Engine Fan Off Switch Light CB71/ 15 Turn Signal Flasher ECU
CB70/ 20 Engine Oil Pressure Gage Light CB72/ 15 Blackout Override Switch
CB70/ 20 Ether Start Switch Light CB73/8 Backup Light
CB70/ 20 Fuel Gage Light CB74/ 10 Turn Signal Flasher ECU
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el. CIRCUIT BREAKER DOES NOT OPERATE (CONT)

Table 2-8.1. Circuit Breaker to Function Cross Reference

(Cont)

Table 2-8.1. Circuit Breaker to Function Cross Reference

(Cont)

Circuit Breaker / AMP

Function

Circuit Breaker / AMP

Function

CB76/ 15 1_2 VDC Intervehicular Left Turn CB77 /10 Engine Oil Pressure Sensor
Signal
CB77 /10 Engine Oil Pressure Switch
12 VDC Intervehicular Right Turn
CB76 /15 Signal CB77 /10 Front Brake Air Indicator Light
CB76 / 15 12 VDC Intervehicular Stoplight CB77 /10 Front Brake Air Indicator Light
Switch
CB76 /15 24 \VVDC Intervehicular Auxiliary
CB77 /10 Front Brake Air Pressure Gage
CB76 /15 Front Left Turn Signal
Front Brake Air Pressure
CB76 /15 Front Right Turn Signal CB77/10 Transmitter
CB76 /15 Hazard Warning Switch CB77 /10 Fuel Gage
CB76 /15 Left Blackout Stoplight CB77 /10 Fuel Level Sensor
CB76 /15 Left Turn Signal Indicator Light CB77 /10 Magnetic Pickup
CB76 / 15 Rear Left Composite Lamp Turn CB77/10 Master Stop Indicator Light
Signal
CB77 /10 Parking Brake Indicator Light
Rear Right Composite Lamp Turn
CB76 /15 Signal CB77/ 10 Parking Brake Switch
CB76 /15 Right Blackout Stoplight CB77 /10 P_ower Take-Off (PTO) Indicator
Light
CB76 /15 Right Turn Signal Indicator Light
Power Take-Off (PTO) Pressure
CB76 /15 Stoplight Switches CB77/10 Switch
CB77 /10 Audible Alarm CB77 /10 Rear Brake Air Indicator Light
CB77 /10 Emergency Brake Indicator Light CB77 /10 Rea_r Brake Air Indicator Light
Switch
CB77 /10 Engine Fan Off Indicator Light
CB77 /10 Rear Brake Air Pressure Gage
CB77 /10 Elnghlge Fan Off Switch (Indicator o ke AT P
g CB77 /10 ear Brake Air Pressure
Transmitter
CB77 /10 Engine Oil Pressure Gage
CB77 /10 Speedometer
CB77 /10 Engine Oil Pressure Indicator Light
CB77 /10 Tachometer
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Table 2-8.1. Circuit Breaker to Function Cross Reference

(Cont)

Circuit Breaker / AMP

Function

Transmission Temperature

CB77/10 Indicator Light
CB77 /10 Troop Transport Alarm Switch
CB77 /10 Van Door Indicator Switch
CB77 /10 Voltmeter
CB77/ 10 Water Temperature Gage
CB77 /10 Water Temperature Indicator Light
CB77 /10 Water Temperature Sensor
CB77/ 10 Water Temperature Switch
CB78/ 15 Headlight HI Beam Indicator Light
CB78/ 15 Left Headlight
CB78/ 15 Right Headlight
10 AMP Fuse WTEC I
CB79/ 15 Transmission ECU Pushbutton
Shift Selector (TEPSS)
CB79/ 15 Fuel Solenoid
CB79/ 15 Start Inhibit Pushbutton Switch
CB79/ 15 WTEC Il Transmission ECU
CB80 / 25 12 VDC Intervehicular Taillights
CBSO / 25 _I_re;ﬁigﬁ?r Composite Lamp
CBSO / 25 Right Rear Composite Lamp

Taillight

TM 9-2320-365-20-1

Change 1
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TM 9-2320-365-20-1

e2. ENGINE DOES NOT CRANK

INTIAL SETUP

Equipment Conditions
Engine shut down (TM 9-2320-365-10)!
Cab raised (TM 9-2320-365-10)

Materials/Parts

Ties, Cable, Plastic (Item 76,[Appendix D)
Adhesive (Item 8,[Appendix D)

Dispenser, Pressure Sensitive Adhesive Tape

Tools and Special Tools

Tool Kit, Genl Mech (Item 44, [Appendix C)

(Item 21,[Appendix D)

STE/ICE-R (Item 39, [Appendix C)

Multimeter, Digital (Item 22,[Appendix Q)

Wire, Elect, 50 ft (Item 77,[Appendix D) )
Wire, Relay Test (Item 9 Appendix F)

References

Seal Ring, Metal (Item 251,[Appendix G)

Personnel Required

T™ 9-4910-571-12&P

KNOWN INFO

Transmission pushbutton
shift selector in neutral (N).
Batteries OK.

Service drive lights OK.
Circuit breakers OK.

POSSIBLE PROBLEMS

Faulty starting motor.

Faulty auxiliary starter
solenoid.

Faulty battery to starter cable
assembly.

Faulty oil pressure switch.
Faulty relay K24.

Faulty start and charging
cable assembly.

Faulty relay K1.

Faulty engine control cable
assembly.

Faulty starter pushbutton
switch.

Faulty neutral start relay.
Faulty WTEC Il Vehicle
Interface Module (VIM).
Faulty WTEC Il cab
transmission wiring harness.
Faulty WTEC Il transmission
ECU pushbutton shift selector
(TEPSS).

Faulty relay K26.

Faulty dashboard cable
assembly.

Faulty WTEC Il transmission
ECU.

Faulty WTEC I