ARMY TM 9-2320-280-34

AIR FORCE TO 36A12-1A-2092-3
MARINE CORPS TM 2320-34/9B

(SUPERSEDES TM 9-2320-280-34, 20 AUGUST 1991)

TECHNICAL MANUAL

HOW TO USE THIS MANUAL

DIRECT SUPPORT AND

INTRODUCTION

GENERAL SUPPORT MAINTENANCE

GENERAL MAINTENANCE

TRUCK, UTILITY: CARGO/TROOP CARRIER, 1-1/4 TON, 4X4, M998
(2320-01-107-7155] (EIC: BBD); M998A1 (2320-01-371-9577) (EIC: BBN);

ENGINE MAINTENANCE

TRUCK, UTILITY: CARGO/TROOP CARRIER, 1-1/4 TON, 4X4, W/WINCH, M103
(2320-01-107-7156) (EIC: BBE); M1038A1 (2320-01-371-9578) (EIC: BBP);

FUEL SYSTEM MAINTENANCE

TRUCK, UTILITY: HEAVY VARIANT, 4X4, M1097 (2320-01-346-9317) (EIC: BBM);
M1097A1 (2320-01-371-9583) (EIC: BBU);

COOLING SYSTEM MAINTENANCE

M1097A2 (2320-01-380-8604) (EIC: BB6);

M1123 (2320-01-455-9593) (EIC: B6G);

ELECTRICAL SYSTEM MAINTENANCE

TRUCK, UTILITY: TOW CARRIER, ARMORED, 1-1/4 TON, 4X4,
M966 (2320-01-107-7153) (EIC: BBC); M966A1 (2320-01-372-3932) (EIC: BBX);
M1121 (2320-01-456-1282) (EIC: B6H);

TRANSMISSION MAINTENANCE

TRUCK, UTILITY: TOW CARRIER, ARMORED, 1-1/4 TON, 4X4, W/WINCH,
M1036 (2320-01-107-7154) (EIC: BBH);

TRANSFER CASE MAINTENANCE

TRUCK, UTILITY: TOW CARRIER, W /SUPPLEMENTAL ARMOR, 1-1/4 TON, 4X4,
M1045 (2320-01-146-7191); M1045A1 (2320-01-371-9580) (EIC: BBR);

PROPELLER SHAFTS, AXLES, AND
SUSPENSION MAINTENANCE

M1045A2 (2320-01-380-8229) (EIC: BB5);

TRUCK, UTILITY: TOW CARRIER, W/SUPPLEMENTAL ARMOR, 1-1/4 TON, 4X4,

SERVICE BRAKE SYSTEM MAINTENANCE

W/WINCH, M1046 (2320-01-146-7188);
M1046A1 (2320-01-371-9582) (EIC: BBT);

STEERING SYSTEM MAINTENANCE

TRUCK, UTILITY: ARMAMENT CARRIER, ARMORED, 1-1/4 TON, 4X4, M1025
(2320-01-128-9551) (EIC: BBF); M1025A1 (2320-01-371-9584) (EIC: BBV);
M1025A2 (2320-01-380-8233) (EIC: BB3);

FRAME MAINTENANCE

TRUCK, UTILITY: ARMAMENT CARRIER, ARMORED, 1-1/4 TON, 4X4, W/WINCH,
M1026 (2320-01-128-9552) (EIC: BBG);

BODY MAINTENANCE

M1026A1 (2320-01-371-9579) (EIC: BBQ);
TRUCK, UTILITY: ARMAMENT CARRIER, W/SUPPLEMENTAL ARMOR, 1-1/4 TON,

SPECIAL PURPOSE BODIES
MAINTENANCE

4X4, M1043 (2320-01-146-7190); M1043A1 (2320-01-372-3933) (EIC: BBY);
M1043A2 (2320-01-380-8213) (EIC: BB4);

WINCH MAINTENANCE

TRUCK, UTILITY: ARMAMENT CARRIER, W/SUPPLEMENTAL ARMOR, 1-1/4 TON,
4X4, W/WINCH, M1044 (2320-01-146-7189); M1044A1 (2320-01-371-9581)
(EIC: BBS);

SPECIAL PURPOSE KITS MAINTENANCE

TRUCK, UTILITY: $250 SHELTER CARRIER, 4X4, M1037
(2320-01-146-7193) (EIC: BBK);

TRANSMISSION REPAIR

TRUCK, UTILITY: 5250 SHELTER CARRIER, 4X4, W /WINCH,
M1042 (2320-01-146-7187);

TRANSFER CASE REPAIR

TRUCK, AMBULANCE, 2-LITTER, ARMORED, 4X4, M996 (2310-01-111-2275)
(EIC: BBB); M996A1 (2310-01-372-3935) (EIC: BB2);

TRUCK, AMBULANCE, 4-LITTER, ARMORED, 4X4, M997 (2310-01-111-2274)
(EIC: BBA); M997A1 (2310-01-372-3934) (EIC: BBZ)
M997A2 (2310-01-380-8225) (EIC: BBS);

TRUCK, AMBULANCE, 2-LITTER, SOFT TOP, 4X4, M1035 (2310-01-146-7194);
M1035A1 (2310-01-371-9585) (EIC: BBW);
M1035A2 (2310-01-380-8290) (EIC: BB9).

DIFFERENTIAL REPAIR

STEERING SYSTEM REPAIR

FRAME REPAIR

BODY REPAIR
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WARNING SUMMARY
WARNING

EXHAUST GASES CAN KILL

Brain damage or death can result from heavy exposure. Precautions must be followed to ensure personnel
safety when the personnel heater or engine of any vehicle is operated for any purpose.

1. Do not operate your vehicle engine in enclosed areas.

2. Do not idle vehicle engine with vehicle windows closed.

3. Be alert at all times for exhaust odors.

4. Be alert for exhaust poisoning symptoms. They are:
o Headache
¢ Dizziness
e Sleepiness
¢ Loss of muscular control

5. If you see another person with exhaust poisoning symptoms:
¢ Remove person from area
e Expose to open air
e Keep person warm
¢ Do not permit physical exercise
¢ Administer artificial respiration, if necessary*
¢ Notify a medic

* For artificial respiration, refer to FM 21-11.

6. BE AWARE, the field protective mask for nuclear-biological-chemical (NBC) protection will not
protect you from exhaust poisoning.

THE BEST DEFENSE AGAINST EXHAUST POISONING IS ADEQUATE VENTILATION.

¢ Improper cleaning methods and use of unauthorized cleaning solutions may cause injury to personnel or
damage to equipment. See TM 9-247 for correct information.

¢ 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.).

¢ Do not use compressed air to dry bearings. Spinning a dry bearing with compressed air may cause injury
to personnel or damage to equipment.

¢ Direct all personnel to stand clear during hoisting operations. Failure to do this may cause injury.
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WARNING SUMMARY (Cont'd)

¢ Do not touch hot exhaust system components with bare hands. Severe injury will result.

¢ Diesel fuel is highly flammable. Do not perform any procedure near fires, flames, or sparks. Severe
injury or death may result.

¢ Ensure engine compartment is free of all tools and working material before starting engine. Failure to do
this may cause injury to personnel or damage to equipment.

¢ Do not remove surge tank filler cap before depressurizing system when engine temperature is above
190°F (88°C). Steam or hot coolant under pressure will cause severe burns.

¢ Do not drain oil when engine is hot. Severe injury to personnel will result.

e Allow transmission/transfer case to cool before performing maintenance. Failure to do this may cause
injury.

¢ When steam cleaning, protective clothing must be used. Failure to do this may cause injury.

¢ Air pressure must not exceed 50 psi (345 kPa) when air checking forward and direct clutch piston or
injury to personnel or damage to equipment may result.

¢ Direct all personnel to stand clear of vehicle before starting engine. Transmission slipping into gear may
cause injury to personnel or damage to equipment.

e When sanding fiberglass, personal protective equipment (respirator, goggles/shield, gloves, coveralls,
etc.) must be used. Failure to do this may cause injury.

¢ Do not operate heater in enclosed areas. Exhaust gases can kill. Make sure work area is well ventilated
and exhaust fumes are routed away from test area.

¢ Drycleaning solvent is flammable and will not be used near an open flame. A fire extinguisher will be
kept nearby when solvent is used. Use only in well-ventilated places. Failure to do this may result in
injury to personnel or damage to equipment.

¢ Always wear eye protection around air-conditioning refrigerant, or when servicing the air-conditioning
system.

¢ Exercise extreme care when handling air-conditioning refrigerant, direct contact between air-
conditioning refrigerant and skin may cause frostbite.

e Never smoke in areas where air-conditioning refrigerant is used or stored.

¢ Ensure adequate ventilation whenever air-conditioning refrigerant is being discharged. Personnel with a
history of cardiac rhythm abnormalities should be made aware of potential aggravation as a result of
exposure to air-conditioning refrigerant. Failure to do so may result in injury to personnel.

¢ Avoid breathing air-conditioning refrigerant. The gas will irritate the nose, throat, and lungs. In
addition, because air-conditioning refrigerant is heavier than air, it can displace oxygen in a confined
and a poorly ventilated area. Be sure the work area is properly ventilated in case of accidental release
into the nearby atmosphere.

¢ Do not attempt to connect servicing equipment while engine is running. Injury to personnel or damage to
equipment may result.

¢ Gaskets installed on some 6.2L engines assembled prior to 1991 may contain asbestos. Gaskets should
be removed with a scraper or putty knife then disposed of IAW current directives. Inhalation of asbestos
fibers can cause respiratory ailments.

¢ Air-conditioning system must be discharged prior to replacing components. Failure to do this may result
in injury to personnel or damage to equipment.

b Change 2
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TECHNICAL MANUAL

DIRECT SUPPORT AND GENERAL SUPPORT
MAINTENANCE

TRUCK, UTILITY: CARGO/TROOP CARRIER, 1-1/4 TON, 4X4, M998 (2320-01-107-7155) (EIC: BBD); M998A1 (2320-01-371-9577) (EIC: BBN);

TRUCK, UTILITY: CARGO/TROOP CARRIER, 1-1/4 TON, 4X4, W/WINCH, M1038 (2320-01-107-7156) (EIC: BBE);
M1038A1 (2320-01-371-9578) (EIC: BBP);

TRUCK, UTILITY: HEAVY VARIANT, 4X4, M1097 (2320-01-346-9317) (EIC: BBM); M1097A1 (2320-01-371-9583) (EIC: BBU);
M1097A2 (2320-01-380-8604) (EIC: BB6); M1123 (2320-01-455-9593)(EIC: B6G);

TRUCK, UTILITY: TOW CARRIER, ARMORED, 1-1/4 TON, 4X4, M966 (2320-01-107-7153) (EIC: BBC);
M966A1 (2320-01-372-3932) (EIC: BBX); M1121 (2320-01-456-1282)(EIC: B6H);

TRUCK, UTILITY: TOW CARRIER, ARMORED, 1-1/4 TON, 4X4, W/WINCH, M1036 (2320-01-107-7154) (EIC: BBH);

TRUCK, UTILITY: TOW CARRIER, W/SUPPLEMENTAL ARMOR, 1-1/4 TON, 4X4, M1045 (2320-01-146-7191);
M1045A1 (2320-01-371-9580) (EIC: BBR); M1045A2 (2320-01-380-8229) (EIC: BB5);

TRUCK, UTILITY: TOW CARRIER, W/SUPPLEMENTAL ARMOR, 1-1/4 TON, 4X4, W/WINCH, M1046 (2320-01-146-7188);
M1046A1 (2320-01-371-9582) (EIC: BBT);

TRUCK, UTILITY: ARMAMENT CARRIER, ARMORED, 1-1/4 TON, 4X4, M1025 (2320-01-128-9551) (EIC: BBF);
M1025A1 (2320-01-371-9584) (EIC: BBV); M1025A2 (2320-01-380-8233) (EIC: BB3);

TRUCK, UTILITY: ARMAMENT CARRIER, ARMORED, 1-1/4 TON, 4X4, W/WINCH, M1026 (2320-01-128-9552) (EIC: BBG);
M1026A1 (2320-01-371-9579) (EIC: BBQ);

TRUCK, UTILITY: ARMAMENT CARRIER, W/SUPPLEMENTAL ARMOR, 1-1/4 TON, 4X4, M1043 (2320-01-146-7190);
M1043A1 (2320-01-372-3933) (EIC: BBY); M1043A2 (2320-01-380-8213) (EIC: BB4);

TRUCK, UTILITY: ARMAMENT CARRIER, W/SUPPLEMENTAL ARMOR, 1-1/4 TON, 4X4, W/WINCH, M1044 (2320-01-146-7189);
M1044A1 (2320-01-371-9581) (EIC: BBS);

TRUCK, UTILITY: 5250 SHELTER CARRIER, 4X4, M1037 (2320-01-146-7193) (EIC: BBK);
TRUCK, UTILITY: 5250 SHELTER CARRIER, 4X4, W/WINCH, M1042 (2320-01-146-7187);
TRUCK, AMBULANCE, 2-LITTER, ARMORED, 4X4, M996 (2310-01-111-2275) (EIC: BBB); M996A1 (2310-01-372-3935) (EIC: BB2);

TRUCK, AMBULANCE, 4-LITTER, ARMORED, 4X4, M997 (2310-01-111-2274) (EIC: BBA);
M997A1 (2310-01-372-3934) (EIC: BBZ); M997A2 (2310-01-380-8225) (EIC: BB8);

TRUCK, AMBULANCE, 2-LITTER, SOFT TOP, 4X4, M1035 (2310-01-146-7194);
M1035A1 (2310-01-371-9585) (EIC: BBW); M1035A2 (2310-01-380-8290) (EIC: BB9).

TM 9-2320-280-34, 31 January 1996, is changed as follows:
1. Remove old pages and insert new pages as indicated below.
3. New or changed material is indicated by a vertical bar in the margin of the page.

Remove Page Insert Page
aandb [d andD
A through C/(D blank) [Althrough[D]
i and ii [i and[ii
1-1 and 1-2 and
2-19 through 2-26 through [2-26]
3-1 and 3-2 [3-1 and
3-7 through 3-12.2 [3-7 through 3-12.2]
3-19 through 3-30 through[3-30]
3-33 through 3-40 [3-33|through[3-40]
3-44.1 through 3-114 [3-44.1] through [3-114]
3-117 and 3-118 [3-117 and[3-118
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3-123 through 3-132
3-135 and 3-136
3-141 and 3-142
3-145 through 3-150
3-153 and 3-154
3-157 through 3-160
3-165 and 3-166
3-169 and 3-170
3-173 through 3-180
3-183 through 3-186
3-189 through 3-194
3-197 through 3-200
4-1 and 4-2

4-5 through 4-8
4-13 through 4-18
6-1 through 6-18.2

6-18.3 through 6-18.6
6-18.11 through 6-18.16
6-18.21 and 6-18.22
6-18.25 and 6-18.26
6-18.29 and 6-18.30
6-18.33 and 6-18.34
6-18.37 and 6-18.38
6-19 and 6-20

6-29 through 6-34
6-37 through 6-44
6-44.1 and 6-44.2
6-44.5 and 6-44.6
6-44.9 through 6-44.12
6-44.17 and 6-44.18
6-44.21 and 6-44.22
6-45 and 6-46

6-49 through 6-52
6-55 through 6-58
6-61 through 6-64
6-67 through 6-82
6-85 through 6-88
6-91 through 6-112
7-1 and 7-2

7-7 through 7-18
7-21 through 7-28
8-1 through 8-8

9-1 through 9-12
9-15 and 9-16

9-23 and 9-24
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14-1 and 14-2

14-5 and 14-6

14-9 through 14-14
14-19 through 14-40
14-45 through 14-58
14-63 through 14-72
14-75 through 14-82
14-85 and 14-86
14-89 through 14-136
15-1 through 15-24

16-1 through 16-14
17-1 through 17-30
17-33 through 17-36
17-41 through 17-46
17-49 through 17-52
17-55 and 17-56
17-59 through 17-66
17-69 and 17-70
17-89 and 17-90
17-93 through 17-106
17-116.1 through 17-132
17-137 and 17-138
17-141 and 17-142
17-145 and 17-146
18-1 and 18-2
18-5 through 18-10
18-15 through 18-18
18-21 through 18-26
18-31 and 18-32
18-41 through 18-51/
(18-52 blank)
19-1 through 19-10
19-13 through 19-22
19-29/(19-30 blank)
20-21 and 20-22
21-1 through 21-4
21-9 through 21-13/
(21-14 blank)
22-1 and 22-2
22-16.3 and 22-16.4
22-16.11 and 22-16.12
22-16.23 and 22-16.24
22-16.51 and 22-16.52
22-16.63 and 22-16.64
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AIR FORCE TO 36A12-1A-2092-3
MARINE CORPS TM 2320-34/9B

CHANGE HEADQUARTERS,
DEPARTMENTS OF THE ARMY,
THE AIR FORCE, AND MARINE CORPS
Washington, D.C., 16 March 2001
NO. 1

TECHNICAL MANUAL

DIRECT SUPPORT AND GENERAL SUPPORT
MAINTENANCE

TRUCK, UTILTY: CARGO/TROOP CARRIER, 1-1/4 TON, 4X4, M998 (2320-01-107-7155) (EIC: BBD); M998A1 (2320-01-371-9577) (EIC: BBN);

TRUCK, UTILITY: CARGO/TROOP CARRIER, 1-1/4 TON, 4X4, W/WINCH, M1038 (2320-01-107-7156) (EIC: BBE);
M1038A1 (2320-01-371-9578) (EIC: BBP);

TRUCK, UTILITY: HEAVY VARIANT, 4X4, M1097 (2320-01-346-9317) (EIC: BBM); M1097A1 (2320-01-371-9583) (EIC: BBU);
M1097A2 (2320-01-380-8604) (EIC: BB6); M1123 (2320-01-455-9593) (EIC: B6G);

TRUCK, UTILTY: TOW CARRIER, ARMORED, 1-1/4 TON, 4X4, M966 (2320-01-107-7153) (EIC: BBC);
M966A1 (2320-01-372-3932) (EIC: BBX); M1121 (2320-01-456-1282)(EIC: B6H);

TRUCK, UTILITY: TOW CARRIER, ARMORED, 1-1/4 TON, 4X4, W/WINCH, M1036 (2320-01-107-7154) (EIC: BBH);

TRUCK, UTILTY: TOW CARRIER, W/SUPPLEMENTAL ARMOR, 1-1/4 TON, 4X4, M1045 (2320-01-146-7191);
M1045A1 (2320-01-371-9580) (EIC: BBR); M1045A2 (2320-01-380-8229) (EIC: BBS5);

TRUCK, UTILITY: TOW CARRIER, W /SUPPLEMENTAL ARMOR, 1-1/4 TON, 4X4, W/WINCH, M1046 (2320-01-146-7188);
M1046A1 (2320-01-371-9582) (EIC: BBT);

TRUCK, UTILTY: ARMAMENT CARRIER, ARMORED, 1-1/4 TON, 4X4, M1025 (2320-01-128-9551) (EIC: BBF);
M1025A1 (2320-01-371-9584) (EIC: BBV); M1025A2 (2320-01-380-8233) (EIC: BB3);

TRUCK, UTILITY: ARMAMENT CARRIER, ARMORED, 1-1/4 TON, 4X4, W/WINCH, M1026 (2320-01-128-9552) (EIC: BBG);
M1026A1 (2320-01-371-9579) (EIC: BBQ);

TRUCK, UTILITY: ARMAMENT CARRIER, W/SUPPLEMENTAL ARMOR, 1-1/4 TON, 4X4, M1043 (2320-01-146-7190);
M1043A1 (2320-01-372-3933) (EIC: BBY); M1043A2 (2320-01-380-8213) (EIC: BB4);

TRUCK, UTILTY: ARMAMENT CARRIER, W /SUPPLEMENTAL ARMOR, 1-1/4 TON, 4X4, W/WINCH, M1044 (2320-01-146-7189);
M1044A1 (2320-01-371-9581) (EIC: BBS);

TRUCK, UTILITY: $250 SHELTER CARRIER, 4X4, M1037 (2320-01-146-7193) (EIC: BBK);
TRUCK, UTILTY: $250 SHELTER CARRIER, 4X4, W /WINCH, M1042 (2320-01-146-7187);
TRUCK, AMBULANCE, 2-LITTER, ARMORED, 4X4, M996 (2310-01-111-2275) (EIC: BBB); M996A1 (2310-01-372-3935) (EIC: BB2);

TRUCK, AMBULANCE, 4-LITTER, ARMORED, 4X4, M997 (2310-01-111-2274) (EIC: BBA);
M997A1 (2310-01-372-3934) (EIC: BBZ); M997A2 (2310-01-380-8225) (EIC: BBS);

TRUCK, AMBULANCE, 2-LITTER, SOFT TOP, 4X4, M1035 (2310-01-146-7194);
M1035A1 (2310-01-371-9585) (EIC: BBW); M1035A2 (2310-01-380-8290) (EIC: BB9).

TM 9-2320-280-34, 31 January 1996, is changed as follows:

1. Two new models have been added to the front cover. The new cover, located at the end of the change
package, replaces the existing cover.

2. Remove old pages and insert new pages as indicated below.
3. New or changed material is indicated by a vertical bar in the margin of the page.

Remove Page Insert Page

aandb aandb

None A through C/(D blank) (after warning b)
i through iv i through iv

1-1 and 1-2 1-1 and 1-2

2-3 through 2-8 2-3 through 2-8

2-17 and 2-18 2-17 and 2-18

2-21 and 2-22 2-20.1/(2-20.2 blank) through 2-22
2-29 and 2-30 2-29 and 2-30

3-1 through 3-14 3-1 through 3-14.1/(3-14.2 blank)
3-27 and 3-28 3-27 and 3-28

3-35 through 3-38 3-35 through 3-38
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Remove Page

3-41 and 3-42

3-45 and 3-46

3-81 and 3-82

3-113 and 3-114
3-121 through 3-130
3-133 and 3-134
3-145 and 3-146
3-155 through 3-162
3-165 through 3-168
3-173 and 3-174
3-179 and 3-180
None

3-183 through 3-186
3-193 and 3-194

4-5 through 4-14
5-1 through 5-5/(5-6 blank)
6-1 and 6-2

6-11 and 6-12

6-19 and 6-20

6-37 through 6-40
6-45 and 6-46

6-51 through 6-54
6-61 through 6-64
6-67 through 6-70
6-75 and 6-76

6-81 through 6-86
6-99 and 6-100
6-111/(6-112 blank)
9-1 and 9-2

9-7 through 9-12
9-15 through 9-22
10-1 and 10-2

10-5 and 10-6

11-1 and 11-2

None

12-9 through 12-12
12-23 and 12-24
14-89 through 14-94
14-97 through 14-110
14-113 through 14-124
14-129 and 14-130
15-1 through 15-8
15-11 through 15-18
15-21 and 15-22
16-1 and 16-2

16-9 through 16-12

16-15 through 16-43/(16-44 blank)

17-1 and 17-2

17-13 and 17-14

17-45 through 17-48
17-55 and 17-56

17-63 through 17-70
17-75 through 17-104
17-113 through 17-118
17-121 through 17-138
17-143 through 17-146

Insert Page

3-41 and 3-42
3-44.1 through 3-46

3-81 and 3-82

3-113 and 3-114

3-121 through 3-130

3-133 and 3-134

3-145 and 3-146

3-155 through 3-162

3-165 through 3-168

3-173 and 3-174

3-179 and 3-180
3-182.1/(3-182.2 blank)
3-183 through 3-186

3-193 through 3-194.1/(3-194.2 blank)
4-5 through 4-14

5-1/(5-2 blank) (5-3 through 5-5/(5-6 blank) deleted)
6-1 and 6-2

6-11 and 6-12

6-18.1 through 6-20

6-37 through 6-40

6-44.1 through 6-46

6-51 through 6-54

6-61 through 6-64

6-67 through 6-70

6-75 and 6-76

6-81 through 6-86

6-99 and 6-100

6-111 through 6-113/(6-114 blank)

9-1 and 9-2

9-7 through 9-12

9-15 through 9-22

10-1 and 10-2

10-5 through 10-11/(10-12 blank)

11-1 and 11-2

11-7/(blank) through 11-25/(11-26 blank)
12-9 through 12-12

12-23 and 12-24

14-89 through 14-94

14-97 through 14-110

14-113 through 14-124

14-129 and 14-130

15-1 through 15-8

15-11 through 15-18

15-21 and 15-22

16-1 and 16-2

16-9/(16-10 and 16-11 deleted) and 16-12
16-15/(16-16 through 16-43/(16-44 blank) deleted)
17-1 and 17-2

17-13 and 17-14

17-45 through 17-48

17-55 and 17-56

17-63 through 17-70

17-75 through 17-104

17-113 through 17-118

17-121 through 17-138

17-143 through 17-146



Remove Page

18-21 and 18-22
18-25 and 18-26
18-35 and 18-36
19-7 through 19-10
19-13 and 19-14
19-23 and 19-24
20-1 through 20-19/(20-20 blank)
None
21-3 through 21-6
21-9 and 21-10
22-3 and 22-4
22-17 and 22-18
A-1 and A-2
B-1 through B-6
C-1 and C-2
C-27/(C-28 blank)
D-3/(D-4 blank)
E-1 through E-8
G-1 through G7/(G-8 blank)
Index 1 through
Index 11/(Index 12 blank)
Cover

Insert Page

18-21 and 18-22

18-25 and 18-26

18-35 and 18-36

19-7 through 19-10

19-13 and 19-14

19-23 and 19-24

20-1/(20-2 through 20-19/(20-20 blank) deleted)
20-21 through 20-23/(20-24 blank)
21-3 through 21-6

21-9 and 21-10

22-3 and 22-4

22-16.1 through 22-18

A-1 and A-2

B-1 through B-6

C-1 and C-2

C-27 through C-35/(C-36 blank)
D-3/(D-4 blank)

E-1 through E-8

G-1 through G7/(G-8 blank)

Index 1 through Index 12

Cover

4. File this change sheet in front of the publication for reference purposes.
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INSERT LATEST CHANGED PAGES. DESTROY SUPERSEDED PAGES.

NOTE: The portion of the text affected by the changes is indicated by a vertical line in the outer margins of the page.

Dates of issue for original and changed pages are:
Original . ... ... 0O...... 31 January 1996

16 March 2001
15 July 2004

TOTAL NUMBER OF PAGES IN THIS PUBLICATION IS 1,281 CONSISTING OF THE FOLLOWING:

Page No. ........ *Change No.
= Y 0
b . 2
A-C ... ... .. . 2
DAdded ................. 2
R 2
o 0
{8 1
W-VIL .o 0
1-1 . 1
1-2 . 2
1-3-16.................. 0
2-1-2-2 ... ... 0
2-3 1
2-4 0
2-5-2-T . 1
2-8-2-12 .. ... ... 0
2-12.1-2-12.2 ............. 0
2-13-2-17 ... ... 0
2-18 .. 1
2-19 .. 0
2-20 ... 2
2-20.1 - 2-20.2 Blank Deleted .2
2-21-2-26 ................ 2
2-27-2-28 .. .. ... .. ... ... 0
2-29-2-30 ... 1
3-1 . 0
32 2
3-8 e 0
34-35 ... ... . 1
36-3-7 .. 0
3-8 2
39 1
3-10 ... 2
3-11 .. 0
3-12 .. 2
3-121 ... 1
3-12.2 ... 2
3-13-3-14 . ............... 1
3-141Added .............. 1
3-142Blank .............. 1
3-15-3-19 ................ 0
320 ... 2

Page No. ........ *Change No.
321 . 0
322 .. 2
3-23 L. 0
324 .. 2
325 . 0
326 ... 2
327 o 1
3-28-330 ................ 2
3-31-332 ................ 0
333 L 2
3-34-335 ... 0
3-36-339 ............. ... 2
3-40-341 ................ 0
342 ... 1
3-43-344 ................ 0
3-441-3-442 ............. 2
345 .. 1
346-3-113 ............... 2
3-114 ... 1
3-115-3-116 .............. 0
3-117 ..o 2
3-118-3-121 .............. 0
3122 .. 1
3123 ... 2
3-124-3-125 .............. 1
3126 . ... 2
3-127 ... 1
3-128 .. 2
3-129 ... 1
3-130 ... 2
3-131 ... 0
3132 ... 2
3-133 ... 0
3-134 ... 1
3-135 .. 2
3-136-3-140 .............. 0
3-141 ... ... 2
3-142-3-145 . ............. 0
3-146 -3-147 . ............. 2
3-148 ... 0
3-149-3-150 .............. 2
3-151-3-153 .............. 0

PageNo. ........ *Change No.
3154 ... ... 2
3155 ... 0
3-156 . ... 1
3-157-3-158 .............. 2
3-159 ... 1
3-160 . ... ... 2
3-161-3-162 .............. 1
3-163-3-164 .............. 0
3-165-3-166 .............. 2
3-167 ... 1
3-168-3-169 .............. 0
3-170 ... 2
3-171-3-173 .............. 0
3174 ... 2
3-175 .. 0
3-176 - 3-177 .............. 2
3-178-3-179 . ............. 0
3-180 . ... 2
3-181-3-182 .............. 0
3-182.1 Added ............. 1
3-182.2Blank ............. 1
3-183 ... 2
3-184 ... 1
3-185-3-186 .............. 2
3-187-3-189 .............. 0
3-190 . ... 2
3-191 . ... 0
3-192-3-194 .............. 2
3-194.1Added ............. 1
3-1942 Blank ............. 1
3-195-3-196 .............. 0
3-197 ... 2
3-198 ... 0
3-199-3-200 .............. 2
3-201 ... 0
3-202Blank ............... 0
4-1 .o 0
4-2 2
4-3-4-5 ... ... 0
4-6 .. 2
4-T o 1
4-8 . 2
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4-11 ..o 0
4-12-4-13 . ... . 1
4-14 ... 2
4-15 ... 0
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4-17 .. 0
4-18 ...
4-19-421 ................
4-22Blank . ...............
5-1 o
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-6-182 ...
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6-44.22 ...
6-45 ...
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6-46 . ... ... 2
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6-50 ... 2
6-51 ... ... 0
6-52 .. ... 2
6-53 ... ... 1
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6-56 ... 2
6-57 ... 0
6-58 ... ... 2
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6-62 .......... . 2
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669 ... 0
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6-7T6 . ... 2
6-T7 0
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6-80 ... ... 0
6-81-6-82 ................ 2
6-83 ... .. 1
6-84-6-85................ 0
6-86 .......... 2
6-87 . 0
6-88 ... .. 2
6-89-691 ................ 0
6-92 ... ... 2
6-93 ... .. 0
6-94-6-96 ................ 2
6-97 ... 0
6-98 .. ... 2
6-99 .. ... 1
6-100 . ............... ..., 2
6-101 .................... 0
6-102-6-107 .............. 2
6-108-6-109 .............. 0
6-110 ...... ... ... 2
6-111 .. ... ... 1
6-112 .. ... ... 2
6-113 . ... ... ... 1
6-114 Blank . .............. 1
T-1 0
T-2 o 2
7-3-T-6 ... ... . 0
o 2
7-8-T-9 ... ... ... .. 0
7-10 ..o 2
T-11 .o 0
7-12-7-13 ... ... 2

PageNo. ........ *Change No.
T-14 ... 0
7-15-7-16 .. .............. 2
T-17 o 0
T-18 o 2
7-19-7-20 . ... ... ... 0
T-21 o 2
T-22 e 0
T-23 2
T-24 ... 0
T-25-7-26 .. ..., .. 2
T-27 0
T-28 2
T-29 . 0
7-30Blank . ............... 0
81 . 0
8-2 2
8-3 0
84 .. . 2
85 0
86 .. 2
87 0
8-8 2
89 ... 0
810Blank ................ 0
9-1 ... 1
9-2-94 ... ... ... ... 2
9-5 0
9-6-9-7 ... ... .. 2
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9-18 . .. 1
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9-22 ... 0
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10-1-10-2 . ... 1
10-3 .o 0
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10-5 .o 0
10-6 ..o 2
10-7 oo 1
10-8 ..o 2
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10-10 ..o 2
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11-7Blank . ............... 1
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126 ... 2
12-7 0
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12-13 ... 0
12-14 ... 2
12-15 ... 0
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12-23 ... 0
12-24-12-26 .............. 2
12-27 . 0
12-28 ... 2
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12-32 ... 2
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12-36 . ... 2
12-37 oo 0
12-38-12-39 .............. 2
1240 Blank . .............. 2
12-41 - 12-42 Deleted ....... 2
13-1 ..o 0
13-2Blank ................ 0
14-1 ..o 0
14-2 ... 2
14-3-144 . ............... 0
145-146 ................ 2
14-7-14-9 ................ 0
14-10 .. ..o 2
I 1 0
I 2
1413 ... 0
14-14 ... 2
14-15-14-19 . ............. 0
14-20 ... 2
1421 ..o 0
14-22 ... 2
14-23 ... 0
1424 ... ... 2
14-25 ... 0
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14-26 . ... .. 2
14-27 . 0
14-28 .. ... 2
14-29 ... ... 0
14-30 ... 2
14-31 ... 0
14-32 ... 2
14-33 ... 0
14-34-14-36 . ............. 2
14-37 .. 0
14-38 ... 2
14-39 ... 0
14-40 . ... . 2
14-41-1445 . ............. 0
1446 ... ... 2
1447 .. 0
1448 .. ... 2
1449 .. ... 0
14-50 . ... 2
14-51 ... 0
14-52 ... 2
14-53 ... 0
1454 ... ... 2
14-55 .. ... 0
14-56-14-58 . ............. 2
14-59-1463 . ............. 0
1464 . ... 2
1465 .. ... 0
1466 ... ... 2
14-67 .. ... 0
14-68 . ... ... 2
1469 .. .. 0
14-70 -14-72 .. ............ 2
14-73 -14-75 . ............. 0
14-76-14-78 . ... ... ... 2
14-79 .. 0
14-80 .. ... 2
14-81 ... 0
14-82 . ... 2
14-83-14-85 .............. 0
14-86 . ... 2
14-87-14-88 .............. 0
14-89-14-134 . ............ 2
14-134.1 - 14-134.46 Added . . .2
14-135-14-136 ............ 2
14-137 - 14-141 . ........... 0
14-142 Blank . ............. 0
15-1-15-24 ............... 2
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16-1 ... 1
16-2 .. ... 2
16-3 ... 0
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16-4-16-8 ................
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*Zero in this column indicates original page.
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17-117 oo 1
17-118 ... 2
17-119 ..o 0
17-120 - 17-122 . ........... 2
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17-126 - 17-127 ............ 0
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17-132 ..o 0
17-133-17-134 ............ 1
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17-137 .o 2
17-138 - 17-140 ............ 0
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17-142 - 17-143 . ........... 0
17-144 .. ... 1
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17-145 ... 1
17-146 .. ... 2
17-147 ... 0
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17-149 - 17-153 ............ 0
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18-1 .. o 0
18-2 . 2
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18-23 ..o 0
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18-25 ... 0
18-26 ... oo 2
18-27-18-30 .............. 0
1831 ... o 2
18-32-18-35 .............. 0
18-36 .. oo 1
18-37-18-41 .............. 0
18-42-18-45 . ............. 2
1846 ... ... 0
18-47-18-48 .............. 2
18-48.1 - 18-48.2 Added .. ... 2
18-49-1851 .............. 2
18-52Blank . .............. 0
19-1 ... 0
19-2-19-3 ...... ... .. ..... 2
194-195 ................ 0
19-6-19-7 . ............... 2
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19-11-19-12 .............. 0
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19-17 ... 0
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22-16.1 - 22-16.2 Added . .... 1
22-16.3 ... ... .. 2
22-16.4 - 22-16.11 Added ....1
22-16.12 ........ ... ... ... 2
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C-1 .. 1
C2-C-26 ................ 0
C27-C-35 ............... 1
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D-1-D-2 ................. 0
D3 .. 1
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*ARMY TM 9-2320-280-34
AIR FORCE TO 36A12-1A-2092-3

MARINE CORPS TM 2320-34/9B
TECHNICAL MANUAL HEADQUARTERS,
NO. 9-2320-280-34 DEPARTMENTS OF THE ARMY,
NO. 2320-34/9B THE AIR FORCE, AND MARINE CORPS
TECHNICAL ORDER Washington, D.C., 31 January 1996
NO. 36A12-1A-2092-3

TECHNICAL MANUAL
DIRECT SUPPORT AND GENERAL SUPPORT
MAINTENANCE

TRUCK, UTILITY: CARGO/TROOP CARRIER, 1-1/4 TON, 4X4, M998 (2320-01-107-7155) (EIC: BBD); M998A1 (2320-01-371-9577) (EIC: BBN);

TRUCK, UTILITY: CARGO/TROOP CARRIER, 1-1/4 TON, 4X4, W/WINCH, M1038 (2320-01-107-7156) (EIC: BBE);
M1038A1 (2320-01-371-9578) (EIC: BBP);

TRUCK, UTILITY: HEAVY VARIANT, 4X4, M1097 (2320-01-346-9317) (EIC: BBM); M1097A1 (2320-01-371-9583) (EIC: BBU);
M1097A2 (2320-01-380-8604) (EIC: BB6); M1123 (2320-01-455-9593) (EIC: B6G);

TRUCK, UTILITY: TOW CARRIER, ARMORED, 1-1/4 TON, 4X4, M966 (2320-01-107-7153) (EIC: BBC);
M966A1 (2320-01-372-3932) (EIC: BBX); M1121 (2320-01-456-1282) (EIC: B6H);

TRUCK, UTILITY: TOW CARRIER, ARMORED, 1-1/4 TON, 4X4, W/WINCH, M1036 (2320-01-107-7154) (EIC: BBH);

TRUCK, UTILITY: TOW CARRIER, W/SUPPLEMENTAL ARMOR, 1-1/4 TON, 4X4, M1045 (2320-01-146-7191);
M1045A1 (2320-01-371-9580) (EIC: BBR); M1045A2 (2320-01-380-8229) (EIC: BB5);

TRUCK, UTILITY: TOW CARRIER, W/SUPPLEMENTAL ARMOR, 1-1/4 TON, 4X4, W/WINCH, M1046 (2320-01-146-7188);
M1046A1 (2320-01-371-9582) (EIC: BBT);

TRUCK, UTILITY: ARMAMENT CARRIER, ARMORED, 1-1/4 TON, 4X4, M1025 (2320-01-128-9551) (EIC: BBF);
M1025A1 (2320-01-371-9584) (EIC: BBV); M1025A2 (2320-01-380-8233) (EIC: BB3);

TRUCK, UTILITY: ARMAMENT CARRIER, ARMORED, 1-1/4 TON, 4X4, W/WINCH, M1026 (2320-01-128-9552) (EIC: BBG);
M1026A1 (2320-01-371-9579) (EIC: BBQ);

TRUCK, UTILITY: ARMAMENT CARRIER, W/SUPPLEMENTAL ARMOR, 1-1/4 TON, 4X4, M1043 (2320-01-146-7190);
M1043A1 (2320-01-372-3933) (EIC: BBY); M1043A2 (2320-01-380-8213) (EIC: BB4);

TRUCK, UTILITY: ARMAMENT CARRIER, W/SUPPLEMENTAL ARMOR, 1-1/4 TON, 4X4, W/WINCH, M1044 (2320-01-146-7189);
M1044A1 (2320-01-371-9581) (EIC: BBS);

TRUCK, UTILITY: $250 SHELTER CARRIER, 4X4, M1037 (2320-01-146-7193) (EIC: BBK);
TRUCK, UTILITY: 5250 SHELTER CARRIER, 4X4, W/WINCH, M1042 (2320-01-146-7187);
TRUCK, AMBULANCE, 2-LITTER, ARMORED, 4X4, M996 (2310-01-111-2275) (EIC: BBB); M996A1 (2310-01-372-3935) (EIC: BB2);

TRUCK, AMBULANCE, 4-LITTER, ARMORED, 4X4, M997 (2310-01-111-2274) (EIC: BBA);
M997A1 (2310-01-372-3934) (EIC: BBZ); M997A2 (2310-01-380-8225) (EIC: BBS);

TRUCK, AMBULANCE, 2-LITTER, SOFT TOP, 4X4, M1035 (2310-01-146-7194);
M1035A1 (2310-01-371-9585) (EIC: BBW); M1035A2 (2310-01-380-8290) (EIC: BB9).

Approved for public release, distribution is unlimited.

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this publication. If you find any mistakes or if you know of a way to improve the
procedures, please let us know. Submit your DA Form 2028 (Recommended Changes to Publications and
Blank Forms), through the Internet, on the Army Electronic Product Support (AEPS) website. The
Internet address is http:/aeps.ria.army.mil. If you need a password, scroll down and click on “ACCESS
REQUEST FORM.” The DA Form 2028 is located in the ONLINE FORMS PROCESSING section of the
AEPS. Fill out the form and click on SUBMIT. Using this form on the AEPS will enable us to respond
quicker to your comments and better manage the DA Form 2028 program. You may also mail, fax or E-
mail your letter or DA Form 2028 direct to: AMSTA-LC-CI Tech Pubs, TACOM-RI, 1 Rock Island Arsenal,
Rock Island, IL 61299-7630. The E-mail address is TACOM-TECH-PUBS@ria.army.mil. The fax
number is DSN 793-0726 or Commercial (309) 782-0726. (Marine Corps) Submit NAVMC 10722 to the
Commanding General (826), MCLB, 814 Radford Boulevard, Albany, GA 31704-1128.
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HOW TO USE THIS MANUAL

ABOUT YOUR MANUAL

a. New Features. Spend some time looking through this manual. You'll find that it has a new look,
different than most of the TMs you've been using. New features added to improve the convenience of
this manual and increase your efficiency are:

1. Accessing Information - These include physical entry features such as the bleed-to-edge
indicators on the cover and edge of the manual. Extensive troubleshooting guides for specific systems
lead directly to step by step directions for problem solving and maintenance tasks.

2. lllustrations - A variety of methods are used to make locating and fixing components much
easier. Locator illustrations with keyed text, exploded views, and cut-away diagrams make the
information in this manual easier to understand.

3. Keying Text With lllustrations - Instructions are located together with figures that illustrate
the specific task you are working on. In most cases, the tack steps and figures are located side by
side making part identification and procedure sequence easier to follow.

b. General Features. The TM is the fundamental means by which the Army communicates to soldiers
the requirements and procedures necessary to perform equipment operations and maintenance. This
manual describes in detail the DS/GS Maintenance prescribed by the Maintenance Allocation Chart
(TM 9-2320-280-20) and Source, Maintenance, and Recovery (SMR) Codes (TM 9-2320-280-24P). Your

TM is the best source available for providing the following information and data critical to vehicle
maintenance:

. General information, equipment descriptions, and data
- Troubleshooting[(chapter 2, section I1)
Detailed maintenance procedures
- General maintenance instructions|(chapter 3, section IV)
Expendable/durable supplies and materials list
lllustrated list of manufactured items
- Torque limits
Mandatory replacement parts
. Tool identification list (appendix G)

Metric conversions (back cover)

A typical example of how to use this manual is provided on[pages v,]vi, and vii.



TASK: Unit maintenance has reported
that an M998 has loss of coolant in the
cooling system. The vehicle has been
assigned to you for repair.

TROUBLESHOOTING STEPS:

1. Look at the cover of this manual. You'll see
chapter titles listed from top to bottom on
the right-hand side.

2. Look at the right edge of the manual. On
some of the pages you'll see black bars
(bleed-to-edge indicators) that are aligned
with the chapter bars on the cover. These
are the locations of the chapters in the text.

3. Look for "GENERAL MAINTENANCE" in
the chapter list on the cover. This is where
troubleshooting information is located.

4. Turn to those pages with the edge indicator
matching the black bar for "GENERAL
MAINTENANCE". Page numbers are also
listed next to chapter titles.

5. One of the first pages having the
"GENERAL MAINTENANCE" indicators
is the "TROUBLESHOOTING SYMPTOM
INDEX".

6. Look down the list until you find "Engine."
Beneath that heading you will find the
symptoms noted by unit maintenance:
"Loss of coolant.”

7. Turn to the page indicated: 2-7.
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8. Orlpage 2-7, steps/tests relating to resolving

the problem of loss of coolant are listed: [

Step 1. Pressurize coolant system and check itatel
for leaks at water pump and around T —
cylinder heads. If any leakage is oo
present, replace cylinder head o= T ST T
gaskets, cylinder heads|(para. 3-4 or moem—

3-5) or water pump (para. 5-4). " 'E"i" v o

Step 2. Check cylinder block for cracks. By e
Replace engine[(para. 3-21) if cylinder o or——— T
block is cracked. et
In both steps you are referred to a detailed o s
procedure in another chapter. When actually R g
performing this task, you should refer to . s ox .
these paragraphs and complete the task as e et
necessary. 15, 5088 831 100 W KA w0 5 w

9. In step 1, you check for leaks at the water

pump and around the cylinder heads. There

is no leakage present around the cylinder

heads. You note leakage at the water pump.

The water pump must be replaced or

repaired.

10. In step 2, you check cylinder block for cracks.
You do not find any cracks.

11. At this point, you refer to para. 5-4, a detailed ey
procedure containing step-by-step
instructions for accomplishing a maintenance
task. However, some malfunction tests or
inspections refer you to an entire system (for
example: cooling system). For these tasks you
must use the table of contents to locate the
system and task you need to solve the
problem.

Masesl Rabwences
e T $.£530-200-30
Appaadz G, am 1) THSMIE LTI

Water punp pusket (Appendic £ fum 1T * Raquae
Lactwishs thppaoda F, tiem B0} 7T 3. 2320.30.20)
Pupe sualicg oo Appenda B, luw 49) - 200-30).
Bealing compeund tAppeadus B, [ ramoved 230
Anmarctx gashet Appmda L

2 |b pper

= or

. ). sraar (111,
eopport brackat (9. Duscard leckwwashar (12)

2
3 Remove bypeas aipple (4} trom weter cremsever (3).
s

Damos tve ste s 18)aced (T eashm (LB,
pucrew (16). waier pamp (6], oed sdapier plote (§) Swes timing gour evrov (3
. Remen

.

waiar pusss (51, and uming fur cover (2),
7 hose @ _—

1. lnspect watar pumy (6) for cracks, breads, or laas ismpalior. Ragploos Uf cracked. broken, or iampelier
Py
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WD MOM
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12. After reporting the results of your troubleshooting efforts to your supervisor, he decides the most expedient
means of returning the vehicle to service would be to replace the water pump. Turn to para. 5-4 as indicated in
step 1 of your troubleshooting tests/steps.

13. In para. 5-4 (page 5-2) you find the detailed maintenance procedure for ""Water Pump and Adapter Plate
Maintenance."

DETAILED MAINTENANCE PROCEDURES:

14. Detailed procedures include everything you must do to accomplish a basic maintenance task. The
procedures are divided by chapter into Direct Support (DS) and General Support (GS) level maintenance tasks.

Before beginning the maintenance task, look through the procedure. You must familiarize yourself with the
entire maintenance procedure of para 5-4, "Water Pump and Adapter Plate Maintenance." The task includes "a
Removal," "b. Inspection,” and "c. Installation.”

The eight basic headings listed under "INITIAL SETUP" outline task conditions, materials, special tools,
manpower requirements, and special conditions. The headings are:

Applicable Models: Any models that require a particular maintenance task. If a maintenance task covers
all models, then this heading will not be used.

Test Equipment: Test equipment needed to complete a task. If test equipment is not required, this
heading will not be used.

Tools: These are the tools and equipment needed to perform task.

Special Tools: Those special tools needed to complete a maintenance task. The use of common tools is
not explained. If no special tools are needed, this heading will not be used. If you don't have one of these
special tools, requisition it (before starting the task) using the data supplied in this manual and TM 9-2320-280-
24P, the repair parts and special tools list for this level of maintenance.

Vil
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.- Materials/Parts: This heading lists only mandatory replacement materials or parts (gaskets,O-
rings sealant, etc.). To replace other unserviceable parts, refer to TM 9-2320-280-24P for
requisition data. If no mandatory replacement materials/parts are required, this heading will
not be used. For our task we need three lockwashers and a gasket.

NOTE
If you think that you need more help to adequately or safely complete a task, perhaps as the result of unusual
conditions, etc., alert your supervisor and ask for help.

Personnel Required: The number of personnel needed to perform a task. If only
onemechanic is required, this heading will not be used.

Manual References: Those TMs needed to complete the task.

Equipment Condition: Notes the conditions that must exist before starting the task. For
water pump replacement, the engine oil filler tube, inlet hose, water pump pulley and
thermostat bypass hose have to be removed before you can start the task. If not already done,
follow the procedures in TM 9-2320-280-20 before proceeding with this task.

General Safety Instructions: Summarizes all safety warnings for the maintenance task. If
none are required, this heading will not be used.

Maintenance Level: Identifies maintenance level required to perform task.

c. A step-by-step maintenance procedure follows the "INITIAL SETUP" and gives detailed instruc-
tions for the procedure. These instructions give the part's general location and name and action
performed. In the example for water pump - a. Removal, step 1 is: "Remove capscrew (13), lock-
washer (12), and washer (11) and power steering pump bracket (10) from support bracket (9)."

NOTE
Warnings, cautions, and notes provide supplemental information:

- Warnings - Indicate conditions, practices, or procedures which must be
observed to avoid personnel injury, loss of life, or long-term health hazard.

Cautions - Indicate conditions, practices, or procedures which must be
observed to avoid damage to equipment or destruction of equipment.

- Notes - Include essential information of special importance, interest, or aid in
job performance which should be remembered and would be otherwise difficult
to find or incorporate into the text.

d. At the end of a procedure, "FOLLOW-ON TASKS" will list those additional tasks that must be
performed to complete the procedure. The Follow-On Tasks for water pump replacement are "Install
water pump pulley (TM 9-2320-280-20), " "Install inlet hose (TM 9-2320-280-20)," "Install engine oil
filter tube (TM 9-2320-280-20),"and "Install thermostat bypass hose (TM 9-2320-280-20)."

15. Refer to the example pages for para. 5-4, Water Pump and Adapter Plate Maintenance to review the
following points:

a. Modular Text: Both pages of text and illustrations are to be used together. This manual was
designed so that the two pages would be visible at once, making part identification and procedure
sequence easy to follow.

b. Initial Setup: Outlines task conditions.

c. lllustrations: An exploded diagram of the component shows part locations, attachments, and
relationships. Cutaway views (part of the vehicle is "erased") show the location and orientation of
screws and attachments.

16 . You can also use the Table of Contents (page ii) to find more information about the vehicle.

17. Refer to TM 9-2320-280-24P, Unit, Direct Support, and General Support Maintenance Repair Parts
and Special Tools List for Truck, 1-1/4 ton, 4x4, M998 series when requisitioning parts, special tools,
and equipment for maintenance.

18 Your manual is easy to use once you understand its design. We hope it will encourage you to use your
TM more often as an aid to maintenance support for M998 series vehicles.
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1-1. SCOPE

T™ 9-2320-280-34

CHAPTER 1
INTRODUCTION

Section |. GENERAL INFORMATION

a. This technical manual contains instructions for direct support and general support maintenance for
1-1/4 ton, 4X4, M998 series vehicles.

b. Models included are:

®
(2)
3)
4)
%)
(6)
)
(8)
9)
(10
amn
12)
(13)
(14)
(15)
(16)

M998 and M998A1, Cargo/Troop Carrier

M1038 and M1038A1, Cargo/Troop Carrier, W/W

M1097, M1097A1, M1097A2, and M1123, Heavy Variant

M966, M966A1, and M1121, TOW Carrier, Armored

M1036, TOW Carrier, Armored, W/W

M1045, M1045A1, and M1045A1 TOW Carrier, W/Supplemental Armor
M1046 and M1046A1, TOW Carrier, W/Supplemental Armor, W/W
M1025, M1025A1, and M1025A2, Armament Carrier, Armored

M1026 and M1026A1, Armament Carrier, Armored, W/W

M1043, and M1043A1, and M1043A2, Armament Carrier, W/Supplemental Armor
M1044 and M1044A1, Armament Carrier, W/Supplemental Armor, W/W
M1037, S250 Shelter Carrier

M1042, S250 Shelter Carrier, W/W

M996 and M996A1, 2-Litter, Armored Ambulance

M997, M997A1, and M997A2, 4-Litter, Armored Ambulance

M1035, M1035A1, and M1035A2, 2-Litter, Soft Top Ambulance

1-2. MAINTENANCE FORMS, RECORDS, AND REPORTS

(Army) Department of the Army forms and procedures used for equipment maintenance will be those
prescribed by DA Pam 738-750, The Army Maintenance Management System (TAMMS). (Marine Corps)
Refer to TM 4700-15/1 series.

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

Refer to TM 750-244-6, Procedures for Destruction of Army Tank-Automotive Equipment to Prevent
Enemy Use.

1-4. PREPARATION FOR SHIPMENT

(Army) Refer to TM 746-10, Marking, Packaging and Shipment of Supplies and Equipment: General
Packaging Instructions for Field Use. (Marine Corps) Refer to MCO 4450-7.

1-5. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIRs)

If your vehicle 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 or
performance. The preferred method for submitting QDRs is through the Army Electronic Product Support
(AEPS) website under the Electronic Deficiency Reporting System (EDRS). The web address is:
https://aeps.ria.army.mil. This is a secured site requiring a password that can be applied for on the front
page of the website. If the above method is not available to you, put it on an SF 368, Product Quality
Deficiency Report (PQDR), and mail it to us at: Department of the Army, U.S. Army Tank-automotive and
Armaments Command, ATTN: AMSTA-TR-E/PQDR MS 267, 6501 E. 11 Mile Road, Warren, MI 48397-5000.
We'll send you a reply. (Marine Corps) Submit QDR’s in accordance with MCO 4855-10.

1-6. EQUIPMENT IMPROVEMENT REPORT AND MAINTENANCE DIGEST (EIR MD)

The quarterly Equipment Improvement Report and Maintenance Digest, TB 43-0001-62 series, contains
valuable field information on the equipment covered in this manual. The information in the TB 43-0001-62
series is compiled from some of the Equipment Improvement Reports that you prepared on the vehicles
covered in this manual. Many of these articles result from comments, suggestions, and improvement
recommendations that you submitted to the EIR program. The TB 43-0001-62 series contains information
on equipment improvements, minor alterations, proposed Modification Work Orders (MWOs), warranties (if
applicable), actions taken on some of your DA Form 2028s (Recommended Changes to Publications and
Blank Forms), and advance information on proposed changes that may affect this manual. The information
will help you in doing your job better and will help in keeping you advised of the latest changes to this
manual. Also refer to DA Pam 25-30, Consolidated Index of Army Publications and Blank Forms, and

References, of this manual. (Marine Corps) Submit QDR’s in accordance with MCO 4855-10.
For those with access to the World Wide Web (WWW), the EIR MD can be viewed through the Army
Electronic Product Support. The site is http:/aeps.ria.army.mil.

1-7. METRIC SYSTEM

The equipment described herein contains metric components and requires metric common and special tools;
therefore, metric units in addition to standard units will be used throughout this publication. In addition, a
metric conversion table is located on the inside back cover of this publication.

1-2 Change 2



1-8. MANDATORY REPLACEMENT PARTS

TM 9-2320-280-34

The maintenance instructions contained herein make reference to removing and discarding piece parts such
as: gaskets, lockwasher, cotter pins, O-ring seals, etc.; these items should be considered mandatory
replacement items and replaced with new parts during assembly/installation.

Section Il. EQUIPMENT DESCRIPTION AND DATA

1-9. EQUIPMENT DESCRIPTION

Detailed descriptions covering the 1-1/4 ton, 4X4, M998 series vehicles are in TM 9-2320-280-10 and

TM 9-2320-280-20.

1-10. TABULATED DATA

Tabulated data is listed in[table 1-1|. This information includes only that data applicable to direct support
and general support maintenance. Information not covered can be found in TM 9-2815-237-34, TM 9-2320-

280-20, TM 9-2320-280-10.

Table 1-1. Tabulated Data

NOTE

Standard and metric measurements will be used in this table and
throughout the manual. A list of their abbreviations is provided below.

TABULATED DATA ABBREVIATIONS

MEASUREMENT ABBREVIATION
PNt oo pt
QUANT .. qt
GalloN .o gal
INCH o in.
POUND ..o Ib
Miles Per HOUr ..., mph
Pound Per Square INCh ...........ccoceiiiiiiiiiiinnnnn. psi
Revolutions Per Minute ..........cccocoeeiiieiiiiinnnenn. rpm
Pound-Feet ... [b-ft
Gallons Per Minute .........ccooeevein v gpm
VOIE Lo \%
HOISEPOWET ... e hp
Fahrenheit ... s F

1-3

MEASUREMENT ABBREVIATION
CEISIUS .. C
LI r e e 1
CentimMeter .....ocovveiiiieee e e, cm
Kilometers Per HOUr ..........cccooiiiiiiiiiii, kph
KiloPascal .........ccooeevieiiiiii i kPa
MaXiMUM ..o e max
MINIMUM e min
KilOgram ........coooiiiiiiiies e kg
Newton Meter ..o N.m
MiIllIMELEr ..o e mm
AMPEIE L. e A
Liters Per MinULe ..........cceiieiiiiiiiiiiiiiiee, Ipm
KIIOWaALt ...ooveieiiieeeee e kw
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Table 1-1. Tabulated Data (Cont'd)

STANDARD METRIC
1. ENGINE
Refer to TM 9-2815-237-34 for tabulated data on the engine.
2. ALTERNATOR
60 Ampere:
MBINUFACTUIET ....iiiiiiiiiieiiieeeee s ettt Prestolite
MOTEL ... AMA-5104UT
L@ 1111 011 | PRSP 60 A @ 1300 rpm (engme)
= 100 Y o] = Vo [ TP
100 Ampere:
MBNUFACTUIET ....eiiiiiiiiiiieieeeeeeee e e Leece-Neville
MOTEL ... AO0013032AA
(O 11 11 01U | PP 100 A @ 1500 rpm (engme)
RAEA VOITAGE .. .ceeiiii e et e e e e eeabaaaas
100 Ampre:
MBNUFACTUIET ...t e Neihoff
MIOEL. ... 12342944
(O 11 11 011 | TP 100 A @ 1500 rpm (engme)
RAEA VOITAGE ... et e e e
200 Ampere:
MBNUFACTUTET ....oiiiiiiiiiiiiiieeeeee e e Leece-Neville
MOGEL ... AO0013036AA
(O 11 11 01U | TSP 200 A @ 1600 rpm (engme)
= 10 T0 Y o] ¢ Vo SRR PUPRTTTR
200 Ampere:
MBNUFACTUIET ...ttt e Neihoff
MOAEL ... 12338796-1
L0 11 11 011 | U 200 A @ 1600 rpm (engme)
= 10=T0 Y o] = Vo TSP PUPRTTTR
3. STARTER
MBINUFACTUIET ....iiiiiiiiiieieiee et ettt Prestolite
MOEL ... e MFY
(0= T o= (o3 1 Y AU 95hp 7.1kwW
4. TRANSMISSION
= T 10 = Lod (| = PP PSUPPPPII Hydromatic
MOAEL ... THM 400 (3L80)
Torque CoNVErter RALIO ......ccoeuuiii i ettt e e e e et eeeaeeees 1.96:1
Gear Ratios:
REVEISE ... e 2.08:1
DIV, et 11
SECONM ... 1.48:1
I ST e e 2.48:1
5. TRANSMISSION
Y F= T 10 = Lod (| = PP SSUPPPPII Hydromatic
MOEL ... 41.80-E
Torque Converter Stall Ratio and Direct Drive
W/LOCK UP CIULCN. ... ettt e e e e e 2.1
Gear Ratios:
FITST ettt e 2.48:1
SECONM. ... 1.48:1
TR e 1.00:1
FOUIN. . 0.75:1
REVEISE ... e 2.08:1



TM 9-2320-280-34

Table 1-1. Tabulated Data (Cont'd)

STANDARD METRIC
6. TRANSFER CASE
1Y F= T 10) 2= 1o (U] (=] T New Process Gear
1[0 o L= N 218 w/Intercooler
Gear Ratios:
High and High LOCK .....coeeiiiie et ettt e e e eees 11
[0 1LV 1o Yo TN 2.61:1
1Y (o o L= I 242 wl/Intercooler
Gear Ratios:
High and High LOCK .....ccouuiiiee et e 1.0:1
[0 1LV 1o Yo T 2.73:1
7. DIFFERENTIAL
1Y F= T a1 0 £= T (U] (=] AM General
Ty P ettt e e e et e e e e e Hypoid Gear
(Y= Tl =1 o LT 2.56:1
(2.73:1)
8. GEARED HUB
1Y F= T a1 0) £= T (U] (=] T AM General
[/ LIPS TPPPTT Spur Gears
(Y= Tl =1 [0 I 1.92:1
9. SERVICE BRAKE CALIPER (FRONT)
Y F= T 10 = Lo (1 | = PSPPSRI Kelsey-Hayes
oI (o] I DI E=10 4 1= (=] (T 2.6in. 66 mm
10. SERVICE/PARKING BRAKE CALIPER (REAR)
= T 10 = Lod (0 | = TSP Kelsey-Hayes
eI (o] I DI E=10 4 1= (=] (T 2.61in. 66 mm
11. SERVICE BRAKE ROTOR (FRONT)
= T 10 = Tox (0 | = PSPPI Kelsey-Hayes
(DI F= 0 4 1<1 (=] S 10.5in. 267 mm
B 811 g LT 0.87 in. 22 mm
12. SERVICE/PARKING BRAKE ROTOR (REAR)
= T 10 = Lo (0 | = U PURPPTIRN Kelsey-Hayes
(D IF= 0 0 1<1 (=] S 10.5in. 267 mm
TRICKNESS ... e ettt e e e e e et e et e e e e e e et e e et e eaaeaaes 0.87 in. 22 mm
13. STEERING GEAR
Y = T 10 = Lo (| = TSP Saginaw
Y P ettt et e e e et e e e e e e ab e Variable Ratio
[ = (o T 13/16:1
14. POWER STEERING PUMP
Y = T 10 = Lo (0 | = TSP Saginaw
1Y (0 T L= T 125
Capacity (enging 1500 PIM) ...oiiiiiiiieeee e e e e e e e et e e e e eeeera s 2.6 gpm 9.8 Ipm
15. FRAME
1Y F= T a1 0 = Vo (U] (=] AM General
LY L Box
NO. Of CrOSSIMEIMDEIS ....iviiieii i et e e et e e e e e e e e eans Five
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Table 1-1. Tabulated Data (Cont'd)

STANDARD
16. WINCH
Y =T U = Vol (| (=) (PSPPSRI Warn
(0= T o= (o3 Y ST SUPUPPIIN 6,000 Ib
[ )Y PRSPPI Electric
17. WINCH
oY = PP MIL9000
Ty P e e Electric Drive, Thermal Cutoff Switch
(0= T o= Tox 1 Y TSRS 9,000 Ib
18. AIR-CONDITIONING COMPRESSOR
Y =Yg U = ol (L] PP PTRPPIN Sanden
1Y oo = PP 510
[ T=1 [0 I o 0| TP 24V

METRIC

2.722 kg

4,086 kg
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CHAPTER 2
GENERAL MAINTENANCE

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

[ 2-1. COMMON TOOLS AND EQUIPMENT |

Refer to Modified Table of Organization and Equipment (MTOE) for authorized common tools and
equipment applicable to your unit.

2-2. SPECIAL TOOLS AND SUPPORT EQUIPMENT

Special tools and support equipment are listed and illustrated in TM 9-2320-280-24P.

2-3. TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT (TMDE)

Calibrate all measuring and test equipment used to determine equipment conformance in accordance with
TB 43-1800.

2-4. FABRICATED TOOLS

Fabricated tools needed to maintain the equipment in this manual can be found in &ppendix C] These tools
are not available for issue, but must be fabricated and applied by direct and general support personnel only.

| 2-5. REPAIR PARTS

Repair parts are listed and illustrated in TM 9-2320-280-24P, except for engine assembly repair parts which
are listed and illustrated in|TM 9-2815-237-34P.

Pre-1990 and 1990 and above 6.2 L and 6.5 L engines have some new and revised parts which are not
interchangeable. These part changes affect some of the maintenance procedures in chapters 3 and 4. Refer
to engine decal on left rocker arm cover before performing maintenance procedures and ordering
replacement parts.

The 6.2 L engine is identified by a decal which is adhered to the left rocker arm cover. The 6.5 L engine is
identified by a serial number bar code.

IRPORTANT ENGINE INFORMATION
THIS ENGINE CONFORMS TO

US, EPA REGULATIONS
APPLICABLE TO 1990 MODEL
YEAR HEAVY-DUTY DIESEL
ENGINES. THIS ENGINE RAS A
PRIMARY INTENDED SERVICE

bl

ENGINE FAMILY LGMO6,20A87
MOOEL = ¥8-62

ADV. HP 150 AT 3500 RPM

FUEL RATE AT ADV. HP

46.0 MMVETROKE

10LE SPEED 650 RPM-NEUTRAL
FUEL INJECTION TIMING 15
PRESET AT FACTORY.

VALVE LASH-MYDRAULIC LFTERS
ADJUSTMENT NOT REQUIRED
DSP. B2l

,
3
2
4
z
5
cw gomm

H075006

GENERAL MOTORS CORPORATION
USA. 10141

PES3

2-1



TM 9-2320-280-34
Section Il. TROUBLESHOOTING

2-6. GENERAL

Information in this section is for use by support maintenance personnel in conjunction with, and as a
supplement to, troubleshooting procedures in TM 9-2320-280-20.

2-7. MECHANICAL TROUBLESHOOTING INSTRUCTIONS

a. The troubleshooting procedures in this section cannot give all the answers or correct all vehicle
malfunctions encountered. However, these procedures are an organized step by step study of a problem that
directs tests and inspections toward the source of a problem and successful correction.

CAUTION

Operation of a deadlined vehicle without preliminary inspection
will cause further damage.

b. Do the easiest things first. Most troubles are easily corrected. For example:
(1) Excessive oil consumption is generally caused by leaky gaskets or loose line connections.

(2) Always check the easiest and most obvious things first. This simple rule saves time and trouble.

c. Doublecheck before disassembly. The source of most engine problems can be traced to more than one
part in a system. For example:

(1) Excessive fuel consumption may not be caused by the fuel pump alone. Instead, the trouble could be
a clogged air cleaner, or a restricted exhaust passage causing severe back pressure.

(2) Engines very often are disassembled in search of a complaint and the real evidence of the problem
is destroyed. Check again to be sure an easier solution to the problem has not been overlooked.

d. Before correcting a problem, diagnose the cause of the problem. Do not allow the same failure to occur
again.

TROUBLESHOOTING SYMPTOM INDEX

TROUBLESHOOTING

MALFUNCTION MECHANICAL PROCEDURE
NO. MALFUNCTION PAGE
ENGINE
1. ENgine Will NOt Crank ......... oo et 2-4
2. Engine cranks but Will NOt STAIT ............iiiiiiiiii e 2-4
3 Engine stops during Normal OPeration .............ccouuuiiiies oeeiiieiii e 2-4
4. Engine knocks (mechanical NOISE) ...........uuiiiiiiiiiiiiis e 2-5
5. Excessive 0il 10SS Or CONSUMPLION .....couuuiiiiiiiiiiiiii et 2-5
6. LOW Ol PrESSUIE ...ttt oo e ettt e e e e e e e ettt e e e e e e e e ettt e e e aaaaeenes 2-5
7. Excessive engine VIDration ....... ... e 2-5
8. EXCeSSIVE @XNAUSE SMOKE .......eiiiiiiiiccciiiceee 2-6
9 Accelerator pedal sticks or full throttle cannot be obtained .................ccciii 2-6
10. Leaking exhaust gases or exhaust NOISES .............cceeeeiies veiiiiiiinicc e | 2-6
11. LOSS Of COOIANT .....ooiiiiiiiiiiii e | 2-7]
12. ENQGINE OVEINEALS ... ettt e e e e ee e e e e aaeaes 2-7
13. Engine does not develop full POWET ...........o i 2-7
14 Lubricating Oil dilUtEd ...........uueiii e e 2-7

2-2
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TROUBLESHOOTING SYMPTOM INDEX

TROUBLESHOOTI
MALFUNCTION MECHANICAL OEROC?EDOU%E NG
NO. MALFUNCTION PAGE
TRANSMISSION (3L80)
16. No 1-2 upshift or delayed upshift . . .. .......................... [2-8]
17. 1-2 shift soft or Slips . . . . . ..ot [2-8]
18. 1-2shift firmorrough. . .. ... ... ... ... .. [2-9]
19. No 2-3 upshift or delayed upshift . . . . ......... . ... . ... . . .. .. 2-9]
20. 2-3 shift Soft or SLIPS . . . o v v e [2-10]
21. 2-3shift firmorrough. ... ... ... [2-10]
22. No engine braking —second gear . . . ... .........couuiiiiunninn... [2-10]
23. No engine braking —first gear . . . ... ........... ..ot [2-10]
24. Nodetentdownshift . .. ...... ... ... . . .. 2-11]
25. Nodriveor slipsindrive . ... ... .. it 2-11]
26. No reverse or SlipS IN TeVETSe. . . . oo v v ittt e et e e 2-11]
27. Vehiclemovesinneutral. . .. .................00uiiiiiriin.... [2-111
28. TranSmiSsion NOISY . .+« v v v v vttt et e e e e e [2-12]
TRANSMISSION (4L80-E)
29. Transmission control module (TCM) Codes are 59, 71, 75, 79, 81, 82, 83,. . . . [2-13]
30. No 1-2 upshift or delayed upshift. . .. ........ ... ... ... ... ......... 2-14
31. 1-2shift softorslips . . . ... ... 2-14
32. 1-2shift firmorrough. . .. ... ... . 2-15]
33. No 2-3 upshift or delayed upshift. . . . ....... ... ... .. ... ... .... 2-15]
34. 2-3shift soft or slips . . . o oot 2-15]
35. 2-3 shift firmorrough. ... ... ... ... .. .. . . . [2-15]
36. No 3-4 upshift or delayed upshift . . .. .......................... [2-16]
37. 3-4shift soft or slips . . . . oo i i 2-16]
38. 3-4shiftfirmorrough. .. .. ... ... [2-16]
39. No engine braking-third gear. . . ... ....... ... [2-76]
40. No engine braking-second gear . .. ...........c.. ... [2-16]
41. No engine braking-first gear . ... ........... .. ... [2-171
42, Nodriveor slipsindrive . . .. ... ... ... .. [2-171
43. Noreverse of SIpS INTEVEISE . . . . . v v vt i ettt i e e i 2-17]
44, Vehiclemovesinneutral . . . ...t 2-17]
45. Vehiclemoves in park. . . ... oot 2-17]
46. Transmission NOISY . . . v v v v vt e e e e e e 2-18]
TRANSFER CASE
47. Transfer case willnot shift . . ............. ... ... ... ........... [2-18]
48. Transfer Case NOISY . . . . . o v vttt ittt e e e e [2-18]
DIFFERENTIAL
49, Differential MOISY . . . . o ottt [2-18]
BRAKES
50. Noisy brakes . ... .vv it [2-18]
51. Brake pedal pulsation. . ................ ... [2-19]
52. Erratic braking action. . ... ......... ... [2-19]
WHEELS, SUSPENSION, AND STEERING
53. Poor directional stability or uneven tirewear . . ... ................ [2-19]
54. NOISY SUSPENSION .« & v v v e ettt et e e e et e e [2-19]
55. Hard steering or excessive playinsteering. . ... .................. 2-19]

Change 1 2-3
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Table 2-1. Mechanical Troubleshooting

MALFUNCTION
TEST OR INSPECTION

ENGINE

1. ENGINE WILL NOT CRANK

Step 1.

Step 2.

Remove all glow plugs (TM 9-2320-280-20). Using socket and breaker bar at crankshaft pulley,
rotate crankshaft and check for mechanical or hydraulic seizure. If crankshaft will not turn,
replace engine|(para. 3-22 or 3-24). If crankshaft turns and liquid is discharged, determine if
liquid is coolant for fuel. If coolant is discharged, remove cylinder heads[(para. 3-4 and 3-5)
and check for cracked cylinder heads or leaking head gaskets. Replace cracked cylinder
heads. If fuel is discharged, remove and test fuel injection nozzles (para. 4-3)| Replace
defective fuel injection nozzles.

Remove converter housing cover (TM 9-2320-280-20) and check for damaged flywheel.
Replace flywheel (TM 9-2815-237-34) if damaged.

END OF TESTING!

2. ENGINE CRANKS BUT WILL NOT START

Step 1.

Step 2.
Step 3.

Step 4.

Step 5.
Step 6.

Loosen fuel injection lines at injection nozzles and crank engine. If no fuel leaks from fuel
injection lines while cranking engine, replace fuel injection pump [para 4-6).
Remove and test fuel injection nozzles[(para. 4-3). Replace defective fuel injection nozzles.
Using compression tester J 6692, elbow NSN 4730-00-985-4804, coupling NSN 4730-01-042-
5266, and adapter J 26999-30, check compression of each cylinder following steps a through f.
(a) Remove all glow plugs (TM 9-2320-280-20).
(b) Remove air cleaner element (TM 9-2320-280-20).
(c) Disconnect lead 54A from fuel injection pump.
(d) Install compression gauge adapter in glow plug hole of cylinder being tested and connect

compression gauge.

CAUTION
Do not add oil to any cylinder when checking compression or damage to engine
may result.
NOTE

Compression reading may exceed 450 psi (3103 kPa).

(e) Crank engine, allow engine to crank long enough to accumulate six compression pulses,
and record highest reading.

(f) Repeat steps (d) and (e) for remaining cylinders.

(g) All cylinders should build up quickly and evenly to a minimum of 380 psi (2620 kPa) and
lowest
reading should not be less than 80% of highest cylinder reading.

Check for warped or damaged cylinder heads. Replace warped or damaged cylinder heads

and 3-5).

Check for damaged valves. Replace damaged valves (TM 9-2815-237-34)!

Check for damaged or worn pistons and piston rings. Replace pistons or piston rings if worn or

damaged (TM 9-2815-237-34),

END OF TESTING!

3. ENGINE STOPS DURING NORMAL OPERATION

Step 1.
Step 2.

Perform step 1 of malfunction 1.
Perform steps 1 and 2 of malfunction 2.
END OF TESTING!

2-4
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Table 2-1. Mechanical Troubleshooting (Cont'd)

MALFUNCTION
TEST OR INSPECTION

4. ENGINE KNOCKS (MECHANICAL NOISE)

Step 1.

Step 2.
Step 2.1.
Step 3.

Step 4.

Step 5.
Step 6.

Remove converter housing cover (TM 9-2320-280-20) and tighten torque converter capscrews to
32 1b-ft (43 Nem).

Remove and test fuel injection nozzles[(para. 4-3). Replace defective fuel injection nozzles.
Check for defective fuel injection pump/(TM 9-2815-237-34)] Replace defective fuel injection pump [para.Z-6)).

Check for worn or damaged connecting rod bearings. Replace worn or damaged connecting rod bearings
(TM 9-2815-2377-34)

Check for worn or damaged main bearings. Replace worn or damaged main bearings (TM 9-2815-
237-34).

Check for worn or damaged crankshaft. Replace worn or damaged crankshaft (TM 9-2815-237-34)]

Check for worn or damaged pistons and connecting rods. Replace worn or damaged pistons and connecting
rods (TM 9-2815-237-34).

END OF TESTING!

5. EXCESSIVE OIL LOSS OR CONSUMPTION

Step 1.

Step 2.
Step 3.
Step 4.

Check for oil leaks around oil pan, rocker arm covers, and timing gear cover oil seal. If any leakage is found,
repair as necessary [chapter 3).
Check for defective valve seals. Replace defective valve seals (TIM 9-2815-237-34).

Check for worn valve guides. Repair worn valve guides (TM 9-2815-237-34).
Check for worn or damaged piston rings. Replace worn or damaged piston rings (TM 9-2815-237-34).

6. LOW OIL PRESSURE

Step 1.
Step 2.
Step 3.

Step 4.

END OF TESTING!
Check for defective oil pump. Replace defective oil pump [(para. 3-16).

Check for worn or damaged rod bearings. Replace worn or damaged rod bearings (TIVM 9-2815-237-34).

Check for worn or damaged main bearings. Replace worn or damaged main bearings (TM 9-2815-
237-34).

Check for worn or damaged crankshaft. Replace worn or damaged crankshaft (‘1M 9-2815-237-34)
END OF TESTING!

7. EXCESSIVE ENGINE VIBRATION

Step 1.
Step 2.
Step 2.1.
Step 3.
Step 4.

Step 5.
Step 6.

Check for air in fuel lines. Bleed air from fuel lines (TM 9-2320-280-20).

Remove and test fuel injection nozzles(para_4-3). Replace defective fuel injection nozzles.

Check for defective fuel injection pump/(TM 9-2815-237-34)] Replace defective fuel injection pump[(para. 4-6).
Check for broken engine mounts. Replace broken engine mounts[(para.3-3).

Remove converter housing cover (TM 9-2320-280-20) and tighten torque converter capscrews to
32 lIb-ft (43 Nem).

Check for loose or damaged torsional damper. Replace if damaged[(para.3-7).

Check for damaged flywheel and missing counterweight on flywheel. Replace flywheel (TM 9-2815-237-34) if
damaged or counterweight is missing.

END OF TESTING!
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Table 2-1. Mechanical Troubleshooting (Cont'd)

MALFUNCTION
TEST OR INSPECTION

8. EXCESSIVE EXHAUST SMOKE
a. Black Smoke

Step 1.

Step 2.
Step 3.
Step 4.

Check for restricted exhaust pipe and intake manifold. Replace exhaust pipes (TM 9-2320-280-20) or
intake manifold [(para. 3-17) if restricted.

Remove and test fuel injection nozzled{para.4-3). Replace defective fuel injection nozzles.

Check fuel injection pump timing{{para_3-20).

Check for defective fuel injection pump (TIM 9-2815-237-34). Replace defective fuel injection pump[(para.4-6).
END OF TESTING!

b. White Smoke

Step 1.
Step 2.
Step 3.
Step 4.

Perform step 2 of malfunction 12.

Remove and test glow plugs (TM 9-2815-237-34). Replace defective glow plugs.

Remove and test fuel injection nozzles[(para. 4-3). Replace defective fuel injection nozzles.

Check for defective fuel injection pump (TM 9-2815-237-34). Replace defective fuel injection pump[(para.Z-6).
END OF TESTING!

c. Blue Smoke

Step 1.
Step 2.
Step 3.
Step 4.

Step 5.

Perform step 3 of malfunction 2.
Check for defective valve seals. Replace defective valve seals (TM 9-2815-237-34)!
Check for worn valve guides. Repair worn valve guides (TIM 9-2815-237-34)

Check for worn or damaged pistons and piston rings. Replace worn or damaged pistons and piston rings
(TM 9-2815-237-34).

Check for worn or damaged cylinder block. Replace engifie (para.3-P2 or 3-24) if cylinder block is worn or
damaged.

END OF TESTING!

9.  ACCELERATOR PEDAL STICKS OR FULL THROTTLE CANNOT BE OBTAINED

Step 1.

Step 2.

Disconnect modulator cable from modulator link. Pull cable in and out to check for free operation. If
modulator cable binds, replace modulator cable (TM 9-2320-280-20).

Disconnect accelerator cable from fuel injection pump. Move throttle lever on injection pump to wide open
throttle. If throttle lever does not move freely, replace injection pump

END OF TESTING!

10. LEAKING EXHAUST GASES OR EXHAUST NOISES

Check for leaking exhaust gases around exhaust manifolds. Replace any leaking exhaust manifold gaskets or
exhaust manifolds (TM 9-2320-280-20).

END OF TESTING!
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Table 2-1. Mechanical Troubleshooting (Cont'd)

MALFUNCTION
TEST OR INSPECTION

11. LOSS OF COOLANT

Step 1. Pressurize coolant system and check for leaks at water pump and around cylinder heads. If any leakage is
present, replace cylinder head gaskets, cylinder headk{para._3H or 3-5) or water pump (para. 5-4).

Step 2. Check cylinder block for cracks. Replace enginle (para. 3-22 or 3-24) if cylinder block is cracked.
END OF TESTING!

12. ENGINE OVERHEATS

Step 1.  Check for leaking or defective water pump. Replace leaking or defective water pump (para. 5-4).

Step 2. Remove surge tank cap (TM 9-2320-280-10). With engine running, check for excessive bubbles in surge tank
that may indicate leaking head gaskets or cracked cylinder heads. If bubbles are present, remove cylinder
heads [para_3-4land 3-5) and check for defective head gaskets, cracked cylinder heads, or cracked cylinder
block. Replace cylinder head§ (para. 3-# and 3-5) if damaged. Replace enging (para. 3-2P or 3-24) if cylinder
block is cracked.

END OF TESTING!

13. ENGINE DOES NOT DEVELOP FULL POWER
Step 1. Remove and test fuel injection nozzledTpara. 4-3). Replace defective fuel injection nozzles.

Step 2. Check for defective fuel injection pump (T'M 9-2815-237-34). Replace defective fuel injection pump(para4-6). W
Step 3.  Perform step 3 of malfunction 2.

Step 4. Check for damaged lifters. Replace damaged lifters[(para. 3-9).

Step 5.  Check for damaged camshaft. Replace damaged camshaff (I'M 9-28T5-237-34).

Step 6. Check for burned valves. Replace burned valves (TM 9-2815-237-34)!

Step 7. Check for worn or damaged pistons and piston rings. Replace worn or damaged pistons and piston rings
('I'M_9-2815-237-34).

END OF TESTING!

14. LUBRICATING OIL DILUTED
Step 1. Remove and test fuel injection nozzled(para.4-3). Replace defective fuel injection nozzles.

Step 2.  Check for broken piston rings. Replace broken piston rings (TM 9-2815-237-34)]
Step 3.  Check for defective fuel injection pump (TIM 9-2815-237-34). Replace defective fuel injection pump [(para.4-6). I
END OF TESTING!

15. ENGINE FAILS TO STOP WITH ROTARY SWITCH OFF
Check for defective fuel shutoff solenoid. Replace defective fuel shutoff solenoid (para. 4-8).

END OF TESTING!
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TM 9-2320-280-34

Table 2-1. Mechanical Troubleshooting (Cont'd)

MALFUNCTION
TEST OR INSPECTION

TRANSMISSION (3L80)
NOTE

In the event of a major transmission malfunction involving the torque
converter or oil pump, replace filter, flush oil cooler and lines before
replenishing fluid.
- Perform the oil pressure tests [(para. 17-32) and record the readings for use
during troubleshooting.
-+ Perform a road test (TM 9-2320-280-20).

16. NO 1-2 UPSHIFT OR DELAYED UPSHIFT

Step 1.

Step 2.
Step 3.

Step 4.

Step 5.
Step 6.

Step 7.

Step 8.
Step 9.

Step 10.

Step 11.

If oil pressure in D )"(drive) at 1000 rpm is normal, proceed to step 2. If oil pressure is high,
proceed to step 3.

Check results of control valve and governor line pressure test [para. 17-32).

If oil pressure in N' (neutral) at 1000 rpm was normal, proceed to step 4. If oil pressure was
high, proceed to step 7.

Check for damaged detent solenoid. Using multimeter, test solenoid coil resistance. Resistance
should be 60-70 ohms. Replace solenoid if damaged.

Check control valve spacer plate for obstructions. Clean or replace spacer plate [chapter 17).
Check detent valve train for stuck valves or incorrect assembly. Replace control valve
if necessary.

Check modulator cable and linkage for damage or obstruction to movement. Cable core should
move freely in its housing, replace modulator (TM 9-2320-280-20) or linkage (TM 9-2320-280-
20) if damaged.

Check adjustment of modulator cable. Adjust modulator cable (TM 9-2320-280-20).

Remove modulator cable at transmission and measure depth of cable pin. Pin depth must be
0.590-0.700 in. (14.98-15.24 mm). Replace modulator (TM 9-2320-280-20) if pin depth is not
within specifications.

Check modulator valve for damage and freedom of movement in its bore. Replace modulator

valve (chapter 17) if damaged.

Check transmission case for damage or porosity at modulator valve. Replace transmission

if case is damaged or porous.
END OF TESTING!

17. 1-2 SHIFTS SOFT OR SUPS

Step 1.

Step 2.
Step 3.

Step 4.
Step 5.
Step 6.
Step 7.

Step 8.

Check transmission oil pressure response to varying throttle openings. Pressure should
respond rapidly to quick changes in throttle opening. If oil pressure response is poor, proceed
to step 2. If oil pressure response is normal, proceed to step 3.

Perform steps 7 through 10 of malfunction 16.

If oil pressure in ED" (drive) at 1000 rpm is low, proceed to step 4. If oil pressure is normal,
proceed to step 10.

Check oil pump for obstructed oil passages or damage. Repair oi.

Check forward clutch seals for damage. Replace damaged seals|(para. 17-7).

Check center support oil seal rings for damage. Replace damaged rings |(par. 17-9).
Check rear servo piston and oil seal rings for damage. Repair rear servo |(para. 17-11) if
damaged.

Check front-accumulator piston and oil seal rings for damage. Replace control valve
if accumulator piston components are damaged.
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Table 2-1. Mechanical Troubleshooting (Cont'd)

MALFUNCTION
TEST OR INSPECTION

Step 9.

Step 10.

Step 11.

Step 12.

Step 13.
Step 14.

Step 15.

Check transmission case for internal damage or porosity. Replace transmissior] (para. 7-6) if
case is damaged or porous.

Inspect control valve for nicks on machined surfaces or voids in casting; check 1-2
accumulator valve train for stuck valves or incorrect assembly; check front accumulator piston
and oil seal rings for damage. Replace control valve[(chapter 17) if any damage is found.
Check rear servo and rear accumulator pistons and oil seal rings for damage. Repair rear servo

[para. 17-11) if damaged.

Check center support bolt for looseness. Tighten to 20-25 Ib-ft (27-34 N.m).
WARNING

Compressed air used for cleaning purpose will not exceed 30 psi (207

kPa). Use only with effective chip guarding and personnel protective

equipment (goggles, shield, gloves, etc.).
Air check intermediate clutch piston for proper operation. If operation is normal, proceed to
step 14. If piston exhibits excessive leakage, proceed to step 15.
Check intermediate clutch piston, plates, and release springs for damage or incorrect
assembly. Repair intermediate clutch piston if damaged.
Check center support for missing orifice plug. Replace transmission (para. 76) if plug is
missing.

END OF TESTING!

18. 1-2 SHIFT FIRM OR ROUGH

Step 1.
Step 2.

Step 3.
Step 4.
Step 5.
Step 6.
Step 7.
Step 8.
Step 9.

Step 10.

Perform steps 7 through 10 of malfunction 16.

If oil pressure in "D" (drive) at 1000 rpm is normal, proceed to step 3. If oil pressure is high,
proceed to step 7.

Check 1-2 accumulator valve train for stuck valves or incorrect assembly. Replace control
valve if any damage is found.

Check rear accumulator piston and oil seal rings for damage. Repair rear servo[(para. 17-11) if
damaged.

Check transmission case for restricted oil passages, damage, or porosity. Remove obstructions
or replace transmission if case is damaged or porous.

Check for missing or incorrectly installed check balls. Replace missing check balls
[17).

Check for damaged detent solenoid. Using multimeter, test solenoid coil resistance. Resistance
should be 60-70 ohms. Replace solenoid if damaged.

Check control valve spacer plate for obstructions and damaged or misalined gasket. Clean or
replace spacer plate [chapter 17).

Check detent valve train for stuck valves or incorrect assembly. Replace control valve
if damaged.

Check oil pump for obstructed oil passages or damage. Repair oil pump|(para. 17-8) if
damaged.

END OF TESTING!

19. NO 2-3 UPSHIFT OR DELAYED UPSHIFT

Step 1.
Step 2.

Step 3.

NOTE

If malfunction only occurs at or near full throttle, check engine timing for

proper adjustment and check exhaust system for restrictions.
Perform steps 7 through 10 of malfunction 16.
Check control valve for a stuck 2-3 valve, and misaligned or damaged gaskets. Replace
control valve if damaged.
Check direct clutch for damage or burned clutch plates. Repair direct clutch[(para. 17-8) if
damaged.
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Table 2-1. Mechanical Troubleshooting (Cont'd)

MALFUNCTION
TEST OR INSPECTION

20. 2-3 SHIFT SOFT OR SUPS

Step 1.
Step 2.
Step 3.
Step 4.
Step 5.
Step 6.
Step 7.

Step 8.

If oil pressure in 'D" (drive) at 1000 rpm is low, proceed to step 2. If oil pressure is normal,
proceed to step 4.

Perform steps 7 through 10 of malfunction 16.

Perform steps 4 through 9 of malfunction 17.

Perform steps 8 and 9 of malfunction 18.

Check front servo for broken or missing spring and leak at servo pin. Repair front servo

if damaged.

Air check direct clutch piston for proper operation. If piston exhibits excessive leakage, proceed
to step 7. If operation is normal, proceed to step 8.

Check direct clutch piston, plates, and release springs for damage or incorrect assembly.
Repair intermediate clutch (para. 17-8) if damaged.

Check transmission case passages for leaks. Replace transmissionf (para. 7-6) if case is
damaged.

END OF TESTING!

21. 2-3 SHIFT FIRM OR ROUGH

Step 1.
Step 2.
Step 3.
Step 4.

Step 5.
Step 6.

If oil pressure in "D (drive) at 1000 rpm is normal, proceed to step 2. If oil pressure is high,
proceed to step 5.
Check front accumulator for damaged piston, rings, and broken or missing spring; check valve
to accumulator feed for obstructions. Replace control valve if damaged.
Air check direct clutch piston for leak to outer area of clutch piston; check center piston seal for
damage. Repair direct clutch[(para. 17-8) if damaged.
Check center support and second oil ring for damage. Repair center support (para. 17-9) if
damaged.
Perform steps 7 through 10 of malfunction 16.
Perform steps 7 through 10 of malfunction 18.

END OF TESTING!

22. NO ENGINE BRAKING - SECOND GEAR

Step 1.
Step 2.

Step 3.

Check front servo piston for leaking oil rings and damaged piston. Replace damaged

components [(chapter 17).
Check front accumulator piston for leaking oil rings and damaged piston. Replace control valve
if damaged.
Check front band for damage and proper installation. Replace front band[(chapter 17) if
damaged.

END OF TESTING!

23. NO ENGINE BRAKING - FIRST GEAR

Step 1.
Step 2.
Step 3.

Step 4.
Step 5.

Check for missing or incorrectly installed check balls. Replace missing check balls

[1D).

Check transmission case for damage at check ball locations. Replace transmission|(para. 7-6)
if damaged.
Check rear servo for leaking oil seal rings and damaged piston. Repair rear servo (para. 17-11)
if damaged.
Check rear band apply pin for proper length. Replace pifh_(chapter 117) if length is not correct.
Check rear band for damage and proper installation. Replace rear band) if
damaged.

END OF TESTING!
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Table 2-1. Mechanical Troubleshooting (Cont'd)

MALFUNCTION
TEST OR INSPECTION

24. NO DETENT DOWNSHIFTS

Step 1.

Step 2.

Check for damaged detent solenoid. Using multimeter, test solenoid coil resistance. Resistance
should be 60-70 Ohms. Replace solenoid [(chapter 17) if damaged.
Check detent valve train for stuck valves and incorrect assembly. Replace control valve

(chapter 17) if necessary.
END OF TESTING!

25. NO DRIVE OR SUPS IN DRIVE

Step 1.
Step 2.
Step 3.
Step 4.

Step 5.

If oil pressure in 'D" (drive) at 1000 rpm is low, proceed to step 2. If oil pressure is normal,
proceed to step 4.
Perform steps 7 through 10 of malfunction 16.
Perform steps 4, 5, and 9 of malfunction 17.
Check forward clutch for damage and burned clutch plates. Repair forward clutch[(para. 17-7) if
damaged.
Check roller clutch for damage and proper installation. Replace roller clutchl (para. 17-8) if
damaged.

END OF TESTING!

26. NO REVERSE OR SUPS IN REVERSE

Step 1.
Step 2.
Step 3.
Step 4.
Step 5.

Step 6.

Step 7.
Step 8.

Step 9.
Step 10.

If oil pressure in 'D" (drive) at 1000 rpm is low, proceed to step 2. If oil pressure is normal,
proceed to step 4.

Perform steps 7 through 10 of malfunction 16.

Perform step 4 and steps 6 through 9 of malfunction 17.

Check control valve spacer plate for obstructions and misalined gasket. Clean or replace

spacer plate (chapter 17) if damaged.

Check control valve for damaged or leaky passages and stuck valves or incorrect assembly.
Replace control valve if damaged.
Check rear servo and accumulator piston for damaged oil seal rings, pistons, and band apply
pin. Check for correct length of ban apply pin. Repair rear servo and accumulator (para. 17-11)
if damaged.
Check center support and oil seal rings for damage and wear. Repair center support (para. 17-
9) if damaged or worn.
Check direct clutch for damage and burned clutch plates. Repair direct clutch[(para. 17-8) if
damaged.
Check rear band for damage and proper installation. Replace band if damaged.
Check forward clutch for damage and binding (will not release). Repair forward clutch (para.
17-7) if damaged.

END OF TESTING!

27. VEHICLE MOVES IN NEUTRAL

Step 1.
Step 2.

Step 3.
Step 4.

Check manual valve for damage and proper installation. Replace manual valve (chapter 17) if
damaged.
Check detent lever and pin for damage and proper installation. Replace lever of pin

if damaged.
Check oil pump for leaking oil passages and damage. Repair oil pumped.
Check forward clutch for damage and burned clutch plates. Repair forward clutch|(para. 17-7) if
damaged.

END OF TESTING!
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Table 2-1. Mechanical Troubleshooting (Cont'd)

MALFUNCTION
TEST OR INSPECTION

28. TRANSMISSION NOISY
NOTE
Check engine accessory drive components: water pump, power steering pump,
alternator, and air conditioner compressor (if installed) for the source of

"noise" before checking transmission.

a. Noise in Neutral and All Driving Ranges.

Step 1. Check torque converter for loose mounting capscrews and damage. Tighten capscrews
or replace torque converter if damaged.

Step 2. Check flywheel for damage. Replace flywheel (TM 9-2815-237-34) iif damaged.

Step 3. Check oil pump for obstructed oil passages, damage, and proper assembly. Repair oil

pump [(para. 17-6) if damaged.

b. Noise in First, Second, and Reverse.

Step 1. Check gear unit thrust bearings and races for damage. Replace bearing(s) and races if
either is damaged (para. 17-10).

Step 2. Inspect gears for damage and wear. Replace damaged or worn components (para. 17-
10).

Step 3. Inspect front internal gear ring for damage. Replace gear ring if damaged (para. 17-10).

c. Noise during Acceleration - Any Gear.
Check engine and transmission mounts for looseness or damage. Secure or replace

mounts [(para. 3-3 or TM 9-2320-280-20).

END OF TESTING!
TRANSMISSION (4L80E)

NOTE

- The 4L80-E Transmission is an electronically controlled four speed. The
Transmission Control Module (TCM), an on board computer, receives and
processes input signals from sensors on the vehicle and delivers output
signals to the solenoids located on the control valve assembly. These
solenoids control the transmission operating pressures, upshift and
downshift patterns and torque converter clutch (TCC) operation. Unit
Maintenance has recorded the Trouble Codes stored in the TCM. Refer to
TM 9-2320-280-20 for definitions of trouble codes.
In the event of a major transmission malfunction involving the torque
converter or oil pump, replace filter, flush oil cooler and lines before
replenishing fluid.
Perform the oil pressure tests (para. 1732) and record the readings for
use during troubleshooting.
Perform a road test (TM 9-2320-280-20).
Perform electrical check-out at transmission electrical connector of
malfunction 29.
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Table 2-1. Mechanical Troubleshooting (Cont’d)

MALFUNCTION
TEST OR INSPECTION

ELECTRIC CHECK-OUT OF ELECTRONIC COMPONENTS IN 4L80-E TRANSMISSION AT
TRANSMISSION ELECTRICAL CONNECTOR.

SHIFT SOLENOID A (1-2)

With the transmission electrical connector disconnected, measure the
resistance between pins A and E. Resistance should be between 18 to 24 ohms,.

LOW

HIGH

Check for:
- High resistance of solenoid; replace.
- Bad connections and/or wires to the solenoid; repair or replace.

Check for:
- Low resistance of solenoid; replace.
- Shorts in wires or connectors; repair or replace

SHIFT SOLENOID B (2-3)

With the transmission electrical connector disconnected, measure the
resistance from pin B to pin E. Resistance should be between 18 to 24 ohms.

LOW

HIGH

Check for:
- High resistance of solenoid; replace.
- Bad connections and/or wires to the solenoid; repair or replace

Check for:
- Low resistance of solenoid; replace.
- Shorts in wires or connectors; repair or replace

FORCE MOTOR (PRESSURE CONTROL SOLENOID)

With the transmission electrical connector disconnected, measure the resistance
between pins C and D. Resistance should be between 3.5 to 5.0 ohms.

LOW

HIGH

Check for:
- High resistance of solenoid; replace.
- Wires and connectors for bad connections and or breaks; repair or replac

D

Check for:
- Low resistance of solenoid; replace.
- Short in wires or connectors; repair or replace.
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Table 2-1. Mechanical Troubleshooting (Cont’d)

MALFUNCTION
TEST OR INSPECTION

TORQUE CONVERTER CLUTCH SOLENOID

With the transmission electrical connector disconnected, measure the resistanc
between pins S and E. Resistance should be between 10 to 14 ohms.

LOW

HIGH

Check for:
- High resistance of solenoid; replace.
- Wires and connectors for breaks or bad connections; repair or replace.

Check for:
- Low resistance of solenoid; replace.
- Short in wires or connectors; repair or replace.

TRANSMISSION FLUID TEMPERATURE SENSOR

With the transmission electrical connector disconnected, measure the resistance
between pins M and L. The resistance should be high at low temperatures and
low at high temperatures. At room temperature the resistance should be
between 2500 and 5000 ohms.

LOW

HIGH

Check for:

- High resistance of solenoid; replace.

@ 0°C (32'F) > 11,000 ohms

@ 20°C (680F) > 4,100 ohms

@ 40°C (104°F) > 1,700 ohms

- Opens, breaks, and bad connections in the wires and connectors; repair or
replace.

Check for:

- Low resistance of solenoid; replace.

O 00C (320F) > 7,800 ohms

@ 20°C (68°F) > 2,900 ohms

@ 40°C (104°F) > 1,200 ohms

- Shorts between wires or ground in the wires and connectors; repair
or replace.
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Table 2-1. Mechanical Troubleshooting (Cont’d)

MALFUNCTION

TEST OR INSPECTION

29.

TRANSMISSION CONTROL MODULE (TCM) CODES ARE 59, 71, 75, 79, 81, 82, 83

a. Shift solenoid A (1-2) may not function properly (1st and 4th gear only, 2nd and 3rd gear only).

Step 1. Disconnect transmission electrical connector.

Step 2. Check resistance between pins A and E, resistance should be between 18 to 24 ohms.

Step 3. If resistance at connector is high or low proceed to step 4.

Step 4. Check wires to solenoid for open short aicuit and check for bad connections replace internal harness

[para. 17-14) if ok proceed to step 5.

Step 5. Replace solenoid|(para. 17-28).
END OF TESTING!

b. Shift solenoid B (2-3) may not function properly (Ist and 2nd only, 2nd gear only, 3rd and 4th gears only).

Step 1. Disconnect transmission electrical connector.

Step 2. Check resistance between pins B and E, resistance should be between 18 to 24 ohms.

Step 3. If resistance at connector is high or low proceed to step 4.

Step 4. Check wires to solenoid for open or short circuits and bad connections, or replace internal harness

[para. 17-14) if ok proceed to step 5.
Step 5. Replace solenoid|(para. 17-28).

END OF TESTING!

c. Force motor (pressure control solenoid) may not function properly (harsh shifting and soft shift).

Step 1. Disconnect transmission electrical connector.

Step 2. Check resistance between pins C and D resistance should be between 3.5 to 5.0 ohms.

Step 3. If resistance at connector is high or low proceed to step 4.

Step 4. Check wires to solenoid for open or short circuits and bad connections, or replace internal harness

[para. 17-14) if ok proceed to step 5.

Step 5. Replace solenoid|(para. 17-28).
END OF TESTING!

d. Torque converter clutch solenoid (no fourth gear, or clutch stuck on).

Step 1. Disconnect transmission electrical connector.

Step 2. Check resistance between pins S and E, resistance should be between 10 to 14 ohms.
Step 3. If resistance at connector is high or low proceed to step 4.

Step 4. Check wires from connedor to solenoid for breaks or shorts, or replace internal harness

if ok proceed to step 5.
Step 5. Replace solenoid|(para. 17-28).

END OF TESTING!

e. Transmission fluid temperature sensor may not function properly (incorrect TCC apply and release).

Step 1. Disconnect transmission electrical connector.

Step 2. Using a multimeter check resistance between pins M and L (the resistance should be high at low
temperatures and low at high temperatures).
(a) The resistance at connector at 0°C (320F) should be less than 11000 ohms and more than 7800 ohms.
(b) The resistance at connector, at 20°C (680F) should be less than 4100 ohms and more than 2900 ohms.
(c) The resistance at connector, at 40°C (104°F) should be less than 1700 ohms and 1200 ohms.
(d) The resistance at room temperature (72°F) should be between 2500 and 5000 ohms

If any of the above conditions are not met, replace transmission fluid temperature sensor [para. 17-28).
Step 3 Check wires from connector to sensor for breaks or shortsor replace internal harness (para. 17-14).

END OF TESTING!
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Table 2-1. Mechanical Troubleshooting (Cont’d)

MALFUNCTION

TEST OR INSPECTION

30. NO 1-2 UPSHIFT OR DELAYED UPSHIFT

Step 1.

Step 2.
Step 3.

Step 4.

If oil pressure in ‘@'(overdrive) at 1000 rpm is normal, proceed to step 2. If oil pressure is high, proceed /
to step 3.

Check results of control valve and governor line pressure test (TM 9-2320-280-20).

If oil pressure in N" (neutral) at 1000 rpm was normal, proceed toap 4. If oil pressure was high, proceed
to step 4.

Check control valve spacer plate for obstructions. Clean or replace spacer plate [chapter 17).

END OF TESTING!

31. 1-2 SHIFTS SOFT OR SLIPS

Step 1.

Step 2.
Step 3.
Step 4.
Step 5.
Step 6.
Step 7.
Step 8.

Step 9.

Step 10

Step 11.

Step 12.
Step 13.

Step 14.

Check transmission oil pressure response to varying throttle openings. Pressure should respond rapidly to
quick changes in throttle opening. If oil pressure response is poor, proceed to step 2. If oil pressure response
is normal, proceed to step 3.

If oil pressure in @ (overdrive) at 1000 rpm is low, proceed to step 3. If oil pressure is normal, proceed

to step 9.

Check oil pump for obstructed oil passages or damage. Repair oil pump [(para. 17-29].

Check forward clutch seals for damage. Replace damaged seals[(para. 17-22).

Check center support oil seal rings for damage. Replace damaged rings [para. 17-20).

Check rear servo piston and oil seal rings for damage. Repair rear servo if damaged.

Check front accumulator piston and oiseal rings for damage. Replace control valve[(chapter 17) if
accumulator piston components are damaged.

Check transmission case for internal damage or porosity. Replace transmission if case is damaged
or porous.

Inspect control valve for nicks on machined surfaces or voids in casting, check 1-2 accumulator valve train
for stuck valves or incorrect assembly; check front accumulator piston and oil seal rings for damage. Replace
control valve[(chapter 17) if any damage is fnd.

Check rear servo and rear accumulator pistons and oil seal rings for damage. Repair rear servo
if damaged.
Check center support bolt for looseness. Tighten to 20-25 Ib-ft (27-34 N-m).

WARNING

Compressed air used for cleaning purpose will not exceed 30 psi (207
kPa). Use only with effective chip guarding and personnel protective
equipment (goggles, shield, gloves, etc.).

Air check intermediate clutch piston for proper operation. If operation is normakgeeed to step 13. If piston
exhibits excessive leakage, proceed to step 14.
Check intermediate clutch piston, plates, and release springs for damage or incorrect assembly. Repair

intermediate clutch piston if damaged.
Check center support for missing orifice plug. Replace transmission[(para. 7-9) if plug is missing.

END OF TESTING!
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Table 2-1. Mechanical Troubleshooting (Cont’d)

MALFUNCTION
TEST OR INSPECTION

32. 1-2 SHIFT FIRM OR ROUGH

Step 1. If oil pressure in tD" (overdrive) at 1000 rpm is normal, proceed to step 2. If oil pressure is high, proceed
to step 6.

Step 2. Check 1-2 accumulator valve train for stuck valves or incorrect assembly. Replace control valve
if any damage is found.

Step 3. Check rear accumulator piston and oil seal rings for damage. Repair rear servo if damaged.

Step 4. Check transmission case for restricted oil passages, damage, or porosity. Remove obstructions or replace
transmission if case is damaged or porous.

Step 5. Check for missing or incorrectly installed check balls. Replace missing check balls [chapter 17).

Step 6. Check control valve spacer plate for obstructions and damaged or misalined gasket. Clean or replace spacer
plate [chapter 17).

Step 7. Check oil pump for obstructed oil passages or damage. Repair oil pump if damaged.

END OF TESTING!
33. NO 2-3 UPSHIFT OR DELAYED UPSHIFT
NOTE

If malfunction only occurs at or near full throttle, check engine timing for
proper adjustment and check exhaust system for restrictions.

Step 1. Check control valve for a stuck 2-3 valve, and misaligned or damaged gaskets. Replace control valve
if damaged.
Step 2. Check direct clutch for damage or burned clutch plates. Repair direct clutch (para. 17-21) if damaged.

END OF TESTING!

34. 2-3 SHIFT SOFT OR SUPS

Step 1. If oil pressure in ' (overdrive) at 1000 rpm is low, proceed to step 2. If oil pressure is normal, proceed to
step 3.
Step 2. Perform steps 3 through 8 of malfunction 31.
Step 3. Perform steps 7 and 8 of malfunction 32.
Step 4. Check front servo for broken or missing spring and leak at servo pin. Repair front servo [(chapter 17) if
damaged.
WARNING

Compressed air used for cleaning purposes will not exceed 30 psi
(207 kPa). Use only with effective chip guarding and personnel protective
equipment (goggles, shield, gloves, etc.).

Step 5. Air check direct clutch piston for proper operation. If piston exhibits excessivedkage, proceed to step 6. If
operation is normal, proceed to step 7.

Step 6. Check direct clutch piston, plates, and release springs for damage or incorrect assembly. Repair
intermediate clutch if damaged.

Step 7. Check transmission case passages for leaks. Replace transmission[(para. 7-8) if case is damaged.

END OF TESTING!

35. 2-3 SHIFT FIRM OR ROUGH

Step 1. If oil pressure in ‘ (overdrive) at 1000 rpm is normal, proceed to step 2. If oil pressure is high, proceed
to step 5.
Step 2. Check front accumulator for damaged piston, rings, and broken or missing spring; check valve to

accumulator feed for obstructions. Replace control valve [chapter 17) if damaged.
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Table 2-1. Mechanical Troubleshooting (Cont’d)

MALFUNCTION
TEST OR INSPECTION

WARNING

Compressed air used for cleaning purposes will not exceed 30 psi
(207 kPa). Use only with effective chip guarding and personnel protective
equipment (goggles, shield, gloves, etc.).

Step 3. Air check direct clutch piston for leak to outer area of clutch piston; check center piston seal for damage.
Repair direct clutch if damaged.

Step 4. Check center support and second oil ring for damage. Repair center support if damaged.

Step 5. Perform steps 6 and 7 of malfunction 32.

END OF TESTING!
36. NO 3-4 UPSHIFT OR DELAYED UPSHIFT
NOTE

If malfunction only occurs at or near full throttle, check engine timing for
proper adjustment and check exhaust system for restrictions.

Step 1. Check control valve for a stuck 2-3 valve, and misaligned or damaged gaskets. Replace control valve
if damaged.
Step 2. Check direct clutch for damage or burned clutch plates. Repair direct clutch (para. 17-21) if damaged.

END OF TESTING!

37. 3-4 SHIFT SOFT OR SUPS

Step 1. If oil pressure in ‘ (overdrive) at 1000 rpm is low, proceed to step 2. If oil pressure is normal, proceed
to step 4.
Step 2. Perform steps 3 through 8 of malfunction 31.
Step 3. Perform steps 6 and 7 of malfuncion 32.
Step 4. Check front servo for broken or missing spring and leak at servo pin. Repair front servo (Ehapter 17)if damaged.
WARNING

Compressed air used for cleaning purposes will not exceed 30 psi
(207 kPa). Use only with effective chip guarding and personnel protective
equipment (goggles, shield, gloves, etc.).

Step 5. Air check direct clutch piston for proper operation. If piston exhibits excessive leakage, proceed to step 6. If
operation is normal, proceed to step 7.

Step 6. Check direct clutch piston, plates, and release springs for damage or incorrect assembly. Repair
intermediate clutch if damaged.

Step 7. Check transmission case passages for leaks. Replace transmission[(para. 7-8) if case is damaged.

END OF TESTING

38. 3-4 SHIFT FIRM OR ROUGH

Step 1. If oil pressure in ‘ (overdrive) at 1000 rpm is normal, proceed to step 2. If oil pressure is high, proceed
to step 5.
Step 2. Check front accumulator for damaged piston, rings, and broken or missing spring; check valt@

accumulator feed for obstructions. Replace control valve if damaged.
WARNING
Compressed air used for cleaning purposes will not exceed 30 psi

(207 kPa). Use only with effective chip guarding and personnel protective
equipment (goggles, shield, gloves, etc.).

Step 3. Air check direct clutch piston for leak to outer area of clutch piston; check center piston seal for damage.
Repair direct clutch if damaged.

Step 4. Check center support and second oil ring for damag. Repair center support if damaged.

Step 5. Perform steps 6 and 7 of malfunction 32.

END OF TESTING!
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Table 2-1. Mechanical Troubleshooting (Cont’d)

MALFUNCTION

TEST OR INSPECTION

39. NO ENGINE BRAKING - THIRD GEAR

Step 1.
Step 2.

Step 3.

Check front servo piston for leaking oil rings and damaged piston. Replace damaged components

[chapter 17].
Check front accumulator piston for leaking oil rings and damaged piston. Replace control valve

if damaged.
Check front band for damage and proper installation. Replace front band if damaged.

END OF TESTING!

40. NO ENGINE BRAKING - SECOND GEAR

Step 1.
Step 2.

Step 3.

Check front servo piston for leaking oil rings and damaged piston. Replace damaged components

[chapter 17).
Check front accumulator piston for leaking oil rings and damaged piston. Replace control valve
if damaged.

Check front band for damage and proper installation. Replace front band if damaged.

END OF TESTING!

41. NO ENGINE BRAKING-FIRST GEAR

Step 1.
Step 2.
Step 3.
Step 4.
Step 5.

Check for missing or incorrectly installed check balls. Replace missing check balls [chapter 17).

Check transmission case for damage at check ball locations. Replace transmission[(para. 7-8) if damaged.
Check rear servo for leaking oil seal rings and damaged piston. Repair rear servo if damaged.
Check rear band apply pin for proper length. Replace pin (character 17) if length is not correct.

Check rear band for damage and proper installation. Replace rear band if damaged.

END OF TESTING!

42. NO DRIVE OR SLIPS IN DRIVE

Step 1.

Step 2.
Step 3.
Step 4.

If oil pressure in ‘ (overdrive) at 1000 rpm is low, proceed to step 2. If oil pressure is normal, proceed to
step 4.

Perform steps 3, 4, and 8 of malfunction 31.

Check forward clutch for damage and burned clutch plates. Repair forward clutch (para 17-22) if damaged.
Check roller clutch for damage and proper installation. Replace rolletutch (para. 17-24)|if damaged.

END OF TESTING!

43. NO REVERSE OR SUPS IN REVERSE

Step 1.

Step 2.
Step 3.

Step 4.
Step 5.
Step 6.
Step 7.

Step 8.
Step 9.

If oil pressure in @ (overdrive) at 1000 rpm is low, proceed to step 2. If oil pressure is normal, proceed to
step 4.

Perform step 4 and steps 6 through 9 of malfunction 31.

Check control valve spacer plate for obstructions and misalined gasket. Clean or replace spacer plate

if damaged.

Check control valve for damaged or leaky passages and stuck valves or incorrectssmbly. Replace control
valve if damaged.

Check rear servo and accumulator piston for damaged oil seal rings, pistons, and band apply pin. Check for
correct length of ban apply pin. Repair rear servo and accumulator if damaged.

Check center support and oil seal rings for damage and wear. Repair center support{(para. 17-20) if
damaged or worn.

Check direct clutch for damage and burned clutch plates. Repair direct clutch if damaged.
Check rear band for damage and proper installation. Replace band if damaged.

Check forward clutch for damage and binding (will not release). Repair forward clutch[(para, 17-22) if
damaged.

END OF TESTING!
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Table 2-1. Mechanical Troubleshooting (Cont'd)

MALFUNCTION
TEST OR INSPECTION

44. VEHICLE MOVES IN NEUTRAL
Step 1.  Check manual valve for damage and proper installation. Replace manual valve[{chapfer 17) if damaged.

Step 2.  Check oil pump for leaking oil passages and damage. Repair oil pumpl(para_T17-29) if damaged.
Step 3. Check forward clutch for damage and burned clutch plates. Repair forward clutch[(para. 17-22) if damaged.
END OF TESTING!

45. VEHICLE MOVES IN PARK
Check parking lock pawl and actuator assembly for damage and proper installation. Replace (para I7-14) if damaged.

END OF TESTING!

46. TRANSMISSION NOISY
NOTE

Check engine accessory drive components: water pump, power steering pump,
alternator, and air conditioner compressor (if installed) for the source of
“noise” before checking transmission.

a. Noise in Neutral and All Driving Ranges.

Step 1.  Check torque converter for loose mounting capscrews and damage. Tighten capscrews or replace torque
converter [para_T7-1p) if damaged.
Step 2. Check flywheel for damage. Replace flywheel (M 9-2815-237-34) if damaged.

Step 3. Check oil pump for obstructed oil passages, damage, and proper assembly. Repair oil pumgd{para. 17-29) if
damaged.

b. Noise in First, Second, Third, and Reverse.
Step 1.  Check gear unit thrust bearings and races for damage. Replace bearing(s) and races if either is damaged

Step 2. Inspect gears for damage and wear. Replace damaged or worn components [para. 17-19).
Step 3. Inspect front internal gear ring for damage. Replace gear ring if damaged [para. 17-19).
c. Noise during Acceleration — Any Gear.

Check engine and transmission mounts for looseness or damage. Secure or replace mounts{para. 3-3 or
TM 9-2320-280-20).

END OF TESTING!

TRANSFER CASE

47. TRANSFER CASE WILL NOT SHIFT
NOTE

Perform the oil pressure diagnostic test[para_17-32) and record the readings
for use during troubleshooting.

Step 1.  Check transfer case shift linkage for improper adjustment or damage which would interfere with operation.
Adjust or replace shift rod (TM 9-2320-280-20).

Step 2.  Check transfer case fluid level. Add fluid (TM 9-2320-280-20), if necessary.
Step 3.  Repair or replace transfer casel(para_8-3).
END OF TESTING!

48. TRANSFER CASE NOISY
Step 1.  Check transfer case fluid level. Add fluid (TM 9-2320-280-20), if necessary.

Step 2. Repair or replace transfer case[(para. 8-3).
END OF TESTING!
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Table 2-1. Mechanical Troubleshooting (Cont'd)

MALFUNCTION
TEST OR INSPECTION

DIFFERENTIAL
49. DIFFERENTIAL NOISY
Step 1.  Check differential and axle free play tolerance [(para. 9-11).
Step 2. Replace differentiall(para. 9-b).
END OF TESTING!

BRAKES
50. NOISY BRAKES
Refinish brake rotors (para. 10-3)
51. BRAKE PEDAL PULSATION
Check brake rotor lateral runout [para. 10-3). Refinish any rotor not meeting specifications.
END OF TESTING!
52. ERRATIC BRAKING ACTION
Check for seized or binding brake caliper pistons. Repair any binding or seized caliper pistons [(para. 10-4).
END OF TESTING!

WHEELS, SUSPENSION, AND STEERING

53. POOR DIRECTIONAL STABILITY OR UNEVEN TIRE WEAR
Check front and rear wheel alignment (para. 9-8).

END OF TESTING!
54. NOISY SUSPENSION
Check for broken or cracked spring seats. Replace any damaged spring seats[(para. 12-5)).
END OF TESTING!
55. HARD STEERING OR EXCESSIVE PLAY IN STEERING
Check front wheel alignment (para. 9-8).
END OF TESTING!
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Section Ill. AIR-CONDITIONING TROUBLESHOOTING

2-8. GENERAL

Information in this section is used by support maintenance personnel to diagnose and correct air-
conditioning system malfunctions.

2-9. AIR-CONDITIONING TROUBLESHOOTING INSTRUCTIONS

Before taking any action to correct a possible air-conditioning malfunction, perform the following:
(1) Question vehicle operator about nature of complaint and conditions under which problem occurs.
(2) Record symptoms and compare symptoms of listed malfunctions to help identify problem.

(8) Conduct visual inspection of system to identify obvious problems (loose belts or fittings,
disconnected wires, dirty condensor, or evaporator surfaces, blown fuses, and massive leak).

2-10. INITIAL TEST CONDITIONS

a. Install manifold gauge set to compressor[(para. 14-17 or 14-27.1).
b. Ensure a full charge of refrigerant is in system at start of test.

(1) Check sight glass reading for low refrigerant indication.

(2) Add refrigerant or 14-27.1), if necessary.
NOTE

Gauge readings taken at normal engine idle may not accurately
reflect condition of system.

c. Set engine speed at 1500 rpm (TM 9-2320-280-20).
d. Set air-conditioner cooling and blower speed settings to maximum value (TM 9-2320-280-10).
e. Open vehicle doors to permit fresh flow of air through passenger/ambulance compartment.

f. Allow vehicle to run with air-conditioner on for at lease five minutes to allow temperature and
pressure stabilization.

2-11. SYSTEM PERFORMANCE EVALUATION

a. Measure temperature of outlet duct in ambulance compartment by inserting end of thermometer to
center air duct louver. Normal operation duct temperature is between 40°-50°F (4°-10°C), while ambient
temperature is 70°F (231°C) and humidity is low.

NOTE
In a properly functioning system, duct temperature will increase as
the ambient air temperature and humidity increases.

b. Low and high side gauge readings on manifold gauge set are used to identify and diagnose system
problems. Refer td table 2-2 or 2-2.1 for normal low and high side pressure readings.

c. After troubleshooting repair, evacuation and recharging are complete, conduct performance test of
system.

d. Perform pressure gauge and in-vehicle cold air duct readings to confirm system has been restored to
peak operating condition.

e. Verify refrigerant level is correct before returning vehicle to service.
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NOTE

applies to air-conditioning systems serviced with
FR-12 refrigerant only.

Table 2-1.1. Normal Operating Temperatures and Pressures (FR-12).

Relative Surrounding Engine Desirable Center Low-Side High-Side
Humidity Air Temperature Speed Outlet Discharge Air Pressure Pressure
(percent) °F (°C) (rpm) Temperature °F (°C) % 5 psi * 25 psi

70 (21) 42 (6) 9 157

20 80 (26) 1500 44 (7) 15 188

90 (32) 46 (8) 20 206

100 (37) 47 (8) 23 235

70 (21) 44 (7) 11 161

30 80 (26) 1500 45 (7) 16 188

90 (32) 47 (8) 22 214

100 (37) 48 (9) 26 247

70 (21) 44 (7) 12 165

40 80 (26) 1500 46 (8) 18 200

90 (32) 48 (9) 24 223

100 (37) 50 (10) 28 258

70 (21) 46 (8) 12 169

50 80 (26) 1500 48 (9) 20 206

90 (32) 52 (11) 24 231

100 (37) 54 (12) 28 269

70 (21) 46 (8) 14 173

60 80 (26) 1500 52 (11) 22 213

90 (32) 54 (12) 26 239

100 (37) 56 (13) 30 280

70 (21) 48 (9) 16 178

70 80 (26) 1500 52 (11) 22 218

90 (32) 56 (13) 28 247

100 (37) 60 (16) 30 292

70 (21) 52 (11) 20 182

80 80 (26) 1500 58 (14) 24 222

90 (32) 62 (17) 30 257

100 (37) N/A N/A N/A

70 (21) 62 (17) 22 186

90 80 (26) 1500 66 (19) 32 230

90 (32) 72 (22) 42 264

100 (37) N/A N/A N/A
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T™ 9-2320-280-34

NOTE

[Table 2-2] applies to air-conditioning systems serviced with R-12
refrigerant only.

Table 2-2. Normal Operating Temperatures and Pressures (R-12).

Relative Surrounding Engine Desirable Center Low Side High Side
Humidi Air Temperature Speed Outlet Discharge Pressure Pressure
(percentt{ °F (°C) (rpm) Air Temperature psi (kPa) psi (kPa)
°F (°C) +5 psi (+34 kPa) +25 psi (£172 kPq)
70 (21) 40 ( 4) 11 ( 76) 177 (1220)
20 80 (26) 1500 42 ( 6) 17 (117) 208 (1434)
90 (32) 44 ( 7) 22 (152) 226 (1558)
100 (37) 45 ( 7) 25 (172) 255 (1758)
70 (21) 42 ( 6) 13 ( 89) 181 (1247)
30 80 (26) 1500 43 ( 6) 18 (124) 208 (1544)
90 (32) 45 ( 7) 24 (165) 234 (1613)
100 (37) 46 ( 9) 28 (193) 267 (1840)
70 (21) 42 ( 6) 14 ( 96) 185 (1275)
40 80 (26) 1500 44 ( 7) 20 (138) 220 (1517)
90 (32) 46 ( 8) 26 (179) 243 (1675)
100 (37) 48( 9) 30 (207) 278 (1917)
70 (21) 44 (7) 14 ( 96) 189 (1303)
50 80 (26) 1500 46 ( 8) 22 (152) 226 (1558)
90 (32) 50 (10) 26 (179) 251 (1730)
100 (37) 52 (11) 30 (207) 289 (1992)
70 (21) 44 ( 7) 16 (110) 193 (1331)
60 80 (26) 1500 50 (10) 24 (165) 233 (1606)
90 (32) 52 (11) 28 (193) 259 (1786)
100 (37) 54 (12) 32 (221) 300 (2068)
70 (21) 46 ( 8) 18 (124) 198 (1365)
70 80 (26) 1500 50 (10) 24 (165) 238 (1641)
90 (32) 54 (12) 30 (207) 267 (1840)
100 (37) 58 (14) 32 (221) 312 (2151)
70 (21) 50 (10) 22 (152) 202 (1393)
80 80 (26) 1500 56 (13) 26 (179) 244 (1682)
90 (32) 60 (16) 32 (221) 277 (1910)
100 (37) * * %
70 (21) 60 (16) 24 (165) 206 (1420)
90 80 (27) 1500 64 (18) 34 (234) 250 (1724) I
90 (32) 70 (21) 44 (303) 284 (1958)
100 (38) * * % I
* Information not available NOTE

Table 2-2.1applies to air-conditioning systems serviced with
R-134a refrigerant only.

Table 2-2.1. Normal Operating Temperatures and Pressures (R-134a).

AMBIENT TEMPERATURE LOW SIDE PRESSURE RANGE** HIGH SIDE PRESSURE RANGE**
F° c PSI kPa PSI kPa
70 21 10-25 69-172 130-190 896-1310
80 27 13-27 90-186 170-230 1172-1586
90 32 18-32 124-221 210-270 1448-1862
100 38 23-37 159-255 250-310 1724-2137

**Low and high side pressures are affected by relative humidity. Greater humidity will cause higher pressures.
Normal A/C test pressures at 1500 rpm.
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AIR-CONDITIONING
TROUBLESHOOTING SYMPTOM INDEX
MALFUNCTION AIR-CONDITIONING TROgg(ISIECSFD%gEING
NO. MALFUNCTION PAGE

AIR-CONDITIONER
1. Insufficient cooling . . . .. ... ... ...
2. Intermittent cooling . . . .. ... ... ... ... R-23

AIR-CONDITIONER COMPRESSOR
3. Insufficient cooling . . . .. ... ... . .. ... . B-24
4. Unusual noise with clutchengaged .. .......................... R-25
5. Unusual noise with clutch disengaged . .. ... .................... R-26
6. Incorrect oillevelorleak. . . ... ... ... ... .. ... . .. .. ... . ... . ..., 2-26

AIR-CONDITIONER

1. INSUFFICIENT COOLING

a. Check for Refrigerant Loss
Step 1.  Connect manifold gauge to low and high service connectord (para. 14-17 or 14-27.1).

Step 2.  Start vehicle engine and adjust speed to 1500 rpm (TM 9-2320-280-20).
Step 3.  Set thermostat switch and fan switch to maximum position (TM 9-2320-280-10),
Step 4. Run vehicle with air-conditioner on for five minutes.

Step 5. Check low side of manifold gauge for normal to low reading and high side for low reading [(table 2-2
or 2-2.1). If these conditions occur, perform leak test, repair leaks, evacuate, and recharge as necessary

or 14-27.1).

b. Check for Air or Moisture in System
Step 1.  Perform malfunction 1a, steps 1 through 4.
Step 2.  Check low side of manifold gauge for normal to high reading (fable 212 or 2-2.1). If sight glass has no

bubbles, tiny bubbles, or occasional bubbles, discharge system, replace dryer bottld (para. 14-19 or 14-27.3),
evacuate, and recharge system|(para. 14-17 or 14-27.1).

c. Check Expansion Valve
Step 1.  Perform malfunction 1a, steps 1 through 4.
Step 2. Check high side of manifold gauge for high reading and low side for low reading (possible vacuum)

(table 2-2|or 2-2.1). If discharge (evaporator) air is cool, expansion valve sweating or frosted, or control tube
loose, either reposition control tube or replace expansion valve[(para. 14-21 or 14-27.5).

NOTE

If control tube must be repositioned, re-wrap bulb with insulating tape.
Step 3. Check high side of manifold gauge for high reading and low side for high reading (Table 2-P or 2-2.1). If
discharge (evaporator) air is warm, replace expansion valve[(para. 14-21 or 14-27.5).
d. Check Thermostatic Switch
Step 1. Perform malfunction 1a, steps 1 through 4.
Step 2. Check low and high side manifold gauge readings for normal reading (able 2-R or 2-2.1). If system runs
continuously, remains in on (evaporator freeze-up) or off (poor cooling) cycle, or is inoperative, but can be

made operative by jumping battery to clutch power load wire, then relocate temperature sensor, perform
electrical troubleshooting (TM 9-2320-280-20) or replace thermostat unit, as necessary (para. 14-15).
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Table 2-3. Air Conditioning Troubleshooting (Cont'd)

MALFUNCTION
TEST OR INSPECTION

e. Check Clutch Cycling Pressure Switch
Step 1. Perform malfunction 1a, steps 1 through 4.

Step 2. Check low side of manifold gauge for low reading and high side for normal reading (Table 2-P or 2-2.1). If
clutch cycling system runs continuously, then the switch is stuck closed. Replace pressure switch

Step 3. Check low and high side of manifold gauge for an approximate 70 psi (483 kPa) reading. If system is
inoperative, but can be made operative by jumping battery to clutch power lead wire, then the switch is
stuck open. Replace pressure switch[(para. 14-16).
f. Check for High Side Restriction
Step 1.  Perform malfunction 1a, steps 1 through 4.
Step 2. Check low side of manifold gauge for low reading and high side for normal to high reading|(table 2-
or 2-2.1). If discharge (evaporator) air is cool and high side refrigerant lines are cold, wet, or frosted, remove

liquid line or 14-27.1), flush line (para. 14-17]or 14-27.1), and replace dryer bottle
or 14-27.3).

NOTE
If blockage then occurs in liquid lines, condenser, receiver-drier, or expansion
valve, frost may build up just beyond point of restriction.
g. Check Condenser
Step 1.  Perform malfunction 1a, steps 1 through 4.
Step 2. Check low side of manifold gauge for normal or high reading and high side for high reading [(table 2-2
or 2-2.1). If discharge (evaporator) air is warm, liquid line is hot, air flow through condenser is restricted,
bubbles are seen in sight glass, then clean condenser exterior, if dirty. If condenser fans are inoperative,
refer to electrical system troubleshooting (TM 9-2320-280-20) Flush condenser (para. 14-17 or 14-27.1) or
replace condenser|(para. 14-24 or 14-27.8), if damaged.
h. Check for Overcharged System
Step 1. Perform malfunction 1a, steps 1 through 4.
Step 2. Check low side of manifold gauge for normal to high reading and high side for high reading l(table 2-2

or 2-2.1). If system runs continuously, compressor is noisy on start-up, discharge (evaporator) air is warm, a
partial system discharge is required, continue to step 3.

Step 3. Insert center hose of manifold gauge set in a catch bottle or can.
NOTE

Do not allow refrigerant to escape too quickly. Lubricating oil will escape.

Step 4. Turn low pressure gauge valve and high pressure gauge valve counterclockwise slightly to permit
refrigerant to slowly escape through center hose until correct pressure and high side pressure are obtained.

END OF TESTING!
2. INTERMITTENT COOLING

Check air-conditioner output for temperature variation. If air is intermittently warm and cold, perform the following:
Step 1.  Check for air or moisture in system by performing malfunction 1b.

Step 2. Ensure temperature sensing probe is inserted properly in the evaporator fins near the outlet
(p 4-14).

Step 3. Perform mechanical troubleshooting malfunction 9.
Step 4. Check sight glass reading for oil streaks, indicating too much oil in system.

Step 5. If oil is found in system, flush syste or 14-27.1), replace dryer bottle[(para. 14-19 or 14-27.3),
and change oil or 14-27.1).

END OF TESTING!
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Table 2-3. Air Conditioning Troubleshooting (Cont'd)

MALFUNCTION
TEST OR INSPECTION

AIR-CONDITIONER COMPRESSOR
NOTE

Before beginning compressor troubleshooting or inspection procedures, always
clean away oil, grease, dirt, and refrigerant residue.

3. INSUFFICIENT COOLING

a. If Air-Conditioner Compressor Runs Smoothly, Perform the Following:

Step 1.
Step 2.
Step 3.

Step 4.
Step 5.
Step 6.
Step 7.
Step 8.

Step 9.

Connect manifold gauge set to low and high service connector ports[(para. 14-17 or 14-27.1).
Run compressor at idle speed (6.2 L at 650 rpm, 6.5 L. at 700 rpm) for five minutes.

If unusually high low pressure is observed in combination with unusually low high side pressure, stop
compressor and measure elapsed time that high side pressure is equal to low side pressure. If less than two
minutes, then the reed valve or head gasket may be defective. Disassemble and replace components
or 14-27.11) as necessary.
NOTE

During disassembly, check for head gasket damage, a broken or deformed reed

valve, dirt, or other foreign material stuck under reed valve or gasket, valve

plate damage, cracks, etc.

If unusually low side pressure and high side pressure are observed, check for low refrigerant charge or
refrigerant leaks and replenish refrigerant as necessary|(para. 14-17 or 14-27.1).

Check compressor for oil leak under seal area between shaft and compressor. Replace shaft seal if defective
[para. 14-27]or 14-27.11).

Check for damaged front housing O-ring (missing or protruding sections). Replace O-ring, if damaged
[para. T4-27]or 14-27.11).

Check for oil around cylinder head. Inspect gasket, service port and fittings for looseness and damage.
Tighten loose fittings and replace defective gaskets or other defective parts[(para. 14-27 or 14-27.11).

Check for oil seepage from filler hole. Inspect O-ring and plug for damage. Replace defective components

[para. 14-27 or 14-27.11).

Check for oil seepage from cracks in cylinder block. Replace compressor if cracks are found

or 14-27.8).

b. If Air-Conditioner Compressor Runs Intermittently or is Inoperative, Perform the Following:

Step 1.
Step 2.

Check belt tension. Restore belt tension (TM 9-2320-280-20).

Check clutch air gap (space between pulley and front clutch plate) (para. 14-2[7 or 14-27.11) with feeler
gauge. Gap must be within range of 0.016 - 0.031 in. (0.406 - 0.787 mm).

c¢. Check Clutch

Step 1.
Step 2.
Step 3.

Step 4.
Step 5.

Inspect field clutch lead wire. If wire is broken or damaged, replace field coil[(para. 14-217 or 14-27.11).
Disconnect leads 436 and 798 from field coil leads.

Connect positive lead of multimeter to circuit no. 436 on field coil. Connect negative lead of multimeter to
circuit no. 798 on field coil. Field coil should read 12.0 to 15.0 ohms resistance at 73.4°F (23°C). If field
resistance test is not within specifications, replace field coil[(para. 14-27 or 14-27.11).

Connect leads 436 and 798 to field oil leads.

Check clutch air gap (space between pulley and front clutch plate) (para. 14-27 or 14-27.11) with feeler
gauge. Gap must be within range of 0.016 - 0.031 in. (0.406 - 0.787 mm).

d. If Compressor Runs Roughly, Perform the Following:

Step 1.
Step 2.
Step 3.
Step 4.

Discharge air-conditioning systerf (para. 14-117 or 14-27.1).
Disconnect leads 436 and 798 from field coil and remove service valves(para. 14-25 or 14-27.9).
Rotate compressor shaft clockwise (facing compressor) using 3/4 in. socket and wrench on shaft nut.

Check for severe rough spots or catches while rotating shaft nut. If rough spots or catches are observed,
replace compressorl(para. 14-24 or 14-27.8).
END OF TESTING!
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Table 2-3. Air Conditioning Troubleshooting (Cont'd)

MALFUNCTION

TEST OR INSPECTION

4. UNUSUAL NOISE WITH CLUTCH ENGAGED

a.

Inspect Compressor Mounting Component
Step 1. Check for a loose belt. Restore tension (TM 9-2320-280-20).

Step 2. Check for broken bracket or compressor mounting gear. Replace damaged components[(para. 14-26|
or 14-24 for R-12.[Para 14-27.10lor 14-27.8 for R-134a).

Step 3. Check for missing, broken, or loose bolts at compressor and engine mounting points. Replace damaged or
missing components.

NOTE

Ensure correct torque has been applied to mounting bolts.

Step 4. Check for loose or wobbling compressor pulley, and for shaft nut torque and "bottoming". Repair or replace

damaged components (para. 14-27 or 14-27.11).

. Inspect Engine Compartment

Step 1. Disconnect belt (TM 9-2320-280-20) and operate engine at idle to isolate engine noise from air-conditioner
compressor noise. If noise condition stops, continue to step 2. If noise condition still exists, refer to
mechanical troubleshooting (fable 2-1).

Step 2. Check for proper refrigerant charge (malfunction 1a). Low refrigerant charge can cause unusual noise.

Step 3. Check clutch air gap (space between pulley and front clutch platd) (para. 14-27 or 14-27.11) with feeler
gauge. Gap must be within range of 0.016 - 0.031 in. (0.406 - 0.787 mm).

. Check Clutch Bearing Operation

Step 1. Remove drivebelt (TM 9-2320-280-20).
Step 2. Rotate pulley by hand and listen for bearing noise while feeling for hard spots. If noise or hard spots are
excessive, replace pulley and front clutch plate assembly or bearing[(para. 14-27 or 14-27.11).
. Check Oil Level
Insufficient amount of o0il may cause compressor to be noisy. Restore oil to correct level or 14-27.1).

. Check Internal Compressor

Perform malfunction 3d, steps 1 through 3, to determine an internal compressor failure. Replace compressor, if
necessaryl(para. 14-24 or 14-27.8).

. Inspect Valve Plate

Step 1. Remove and inspect valve plate. If compressor makes a "clacking" sound at idle speed, check the high side
and low side valves for damage. Replace if necessary[(para. 14-27 or 14-27.11).

Step 2. Perform malfunction 3a, steps 1 through 3, to determine pressure balance test. If high side pressure does
not increase to a normal value at engine idle while the low side pressure remains high, the head gasket
may be damaged. Replace if necessaryl(para. 14-27 or 14-27.11).

Step 3. Check for a broken discharge reed valve, retainer, or suction reed valve. Replace if necessary
(para. 14-27 or 14-27.11).

END OF TESTING!
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Table 2-3. Air Conditioning Troubleshooting (Cont'd)

MALFUNCTION
TEST OR INSPECTION

5. UNUSUAL NOISE WITH CLUTCH DISENGAGED

I a. Check Clutch Air Gap (space between pulley and front clutch plate)[(para. 14-27 or 14-27.11) with feeler gauge. Gap
must be within range of 0.016 - 0.031 in. (0.406 - 0.787 mm). If air gap cannot be adjusted to specifications, add or

remove shims (malfunction 3b, steps 1 and 2).
I b. Check for defective clutch pulley or front plate. Replace as necessary[(para. 14-27] or 14-27.11).
END OF TESTING!

6. INCORRECT OIL LEVEL OR LEAK

After a system component has been replaced or there is reason to suspect an incorrect oil level or leak, use the
following procedure to check the oil level:

NOTE
Delete step 1 of this procedure if the compressor has been removed from vehicle.

I Step 1. Run compressor for ten minutes at engine idle (6.2 L at 650 rpm, 6.5 L at 700 rpm).

Step 2.  Check compressor oil level (para. 14-1F or 14-27.1).
END OF TESTING!
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SECTION IV. GENERAL MAINTENANCE INSTRUCTIONS

2-12. GENERAL MAINTENANCE INSTRUCTIONS TASK SUMMARY

TASK PAGE
PARA. PROCEDURES NO.

Cleaning
2-14. Inspection 2-28
Repair
2-16. Assembly 2-30

|  2-13. CLEANING

a. General Instructions. Cleaning procedures will be the same for the majority of parts and components
which make up the vehicle subassemblies. General cleaning procedures are detailed in "b" through "h".
b. The Importance of Cleaning. Great care and effort are required in all cleaning operations. The

presence of dirt and foreign material is a constant threat to satisfactory vehicle operation and maintenance.
The following will apply to all cleaning operations:

(1) Hands must be kept free of any accumulation of grease which can collect dust and grit.
(2) Clean all parts before inspection, after repair, and before assembly.

(3) After cleaning, all parts must be covered or wrapped in plastic or paper to protect them from dust
and/or dirt.

c. Disassembled Parts Cleaning. Place all disassembled parts in wire baskets for cleaning.

(1) Dry and cover all cleaned parts.

(2) Place on or in "racks" and hold for inspection or repair.

(3) All parts subject to rusting must be lightly oiled and wrapped.

(4) Keep all related parts and components together. Do not mix parts.

WARNING

Improper cleaning methods and use of unauthorized cleaning
solutions will injure personnel and damage equipment. See
TM 9-247 for correct information.

d. Castings.

(1) Clean inner and outer surfaces of castings and all areas subject to grease and oil with cleaning
solvents. Refer to TM 9-247.

(2) Use a stiff brush to remove sludge and gum deposits.

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.).
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(3) Use compressed air to blow out all tapped capscrew holes and dry castings after cleaning.

e. Oil Passages. Particular attention must be given to all oil passages in castings and machined parts.
Oil passages must be clean and free of any obstructions.

(1) Clean passages with wire probes to break up any sludge or gum deposits.

(2) Wash passages by flushing with solvents. See TM 9-247.

(3) Dry passages with compressed air.

CAUTION

Do not allow solvents to come in contact with seals, cables, or
flexible hoses. These cleaners cause leather, rubber, and
synthetic materials to dry out, rot, and lose pliability making
them unserviceable.

f. Nonmetallic Parts. Clean hoses and other nonmetallic parts with soap and water.
g. Bearings.

WARNING

Do not use compressed air to dry bearings. Spinning a dry
bearing with compressed air may cause injury to personnel or
damage to equipment.
(1) Bearings require special cleaning. After removing surface oil and gum deposits, place bearings in
hot oil, 140°F (60°C), to loosen congealed oil and grease. Wipe bearings dry with a lint-free cloth; do not use
compressed air.
(2) See TM 9-214 for information and care of bearings.
h. Electrical Components
(1) Clean electrical components with clean cloth dampened with drycleaning solvent. Care must be
taken not to damage protective insulation.

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.).

(2) Use compressed air to dry electrical components.

2-14. INSPECTION

a. General Instructions. Procedures for inspections will be the same for many parts and components
which make up the vehicle subassemblies. General procedures are detailed in "b" through "k". Dimensional
standards for parts have been fixed at extremely close tolerances, so use specification tables. Use specified
inspection equipment for inspection where cracks and other damage cannot be spotted visually. Exercise
extreme care in all phases of inspection. Repair or replace all unserviceable components; refer to
[paragraph 2-15|

b. Castings.

(1) Inspect all ferrous and nonferrous castings for cracks. See MIL-STD-6866, Inspection, Penetrant
Methods. Particularly check areas around studs, pipe plugs, threaded inserts, and sharp corners. Replace
cracked castings.

(2) Inspect machined surfaces for nicks, burrs, and raised metal. Mark damaged areas for repair or
replacement.

(3) Inspect all pipe plugs, pipe plug openings, capscrews, and capscrew openings for damage and
stripped threads. Replace if damaged or threads are stripped.

(4) Check all gasket mating surfaces, flanges on housings, and supports for warpage with a -,
straightedge or surface plate. Inspect mating flanges for discolorations which may indicate leakage. Replace
if warped.
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(5) Check all castings for conformance to applicable repair standards. Refer to TM 9-214.
c. Bearings. Check all bearings for conformance to applicable repair standards.
d. Bushings and Bushing Type Bearings.

(1) Check all bushings and bushing type bearings for secure fit, evidence of heating, wear, burrs, nicks,
and out-of-round condition.

(2) Check for dirt in lubrication holes or grooves. Holes and grooves must be clean and free from
damage.

e. Machined Parts.

(1) Check machined parts for cracks, distortion, and damage.

(2) Check all surfaces for nicks, burrs, and raised metal.
f. Studs, Bolts, Capscrews, and Nuts. Replace if bent, loose, stretched, or threads are damaged.
g. Gears.

NOTE
When gear teeth wear limits are not established, good judgment is
required to determine if gear replacement is necessary.

(1) Inspect all gears for cracks and missing teeth. Replace if cracked or teeth are missing.
(2) Inspect gear teeth for wear, sharp fins, burrs, and galled or pitted surfaces.
(3) Inspect splines for wear, burrs, and galled or pitted surfaces.
(4) Check keyway slots for wear and/or damage.
h. Oil Seals. Oil seals are mandatory replacement items.
i. Casting Plugs. Inspect for leakage. Replace plugs when leakage is present.
j. Springs. Inspect for damaged, distorted, and collapsed coils.

k. Snaprings, Retaining Rings, and Washers. Many of these parts are mandatory replacement items.
Inspect all others for obvious damage.

2-15. REPAIR

a. General Instructions. Repair of most parts and components is limited to general procedures outlined
in applicable maintenance instructions and the following detailed procedures “b” through “h.”

CAUTION

Repaired items must be thoroughly cleaned to remove metal chips
and abrasives to prevent them from entering working parts of
vehicle components.

b. Castings.
(1) All cracked castings will be replaced.

(2) Only minor repairs to machined surfaces, flanges, and gasket mating surfaces are permitted.
Remove minor nicks, burrs, and/or scratches by:

(a) Using fine mill file.
(b) Using abrasive cloth dipped in cleaning solvent.
(c) Lapping across a surface plate.

(d) Remachining of machined surfaces to repair damage, warpage, or uneven surfaces is not
permitted. Replace castings.

(8) Repair damaged threaded pipe plug and/or capscrew holes with a thread tap or repair oversize holes
with threaded inserts.
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c. Bearings. See TM 9-214.

d. Studs. Replace all bent and stretched studs. Repair minor thread damage with a thread restorer file.
Replace studs having stripped or damaged threads as outlined below:

(1) Remove, using a stud remover. Back studs out slowly to avoid heat buildup and seizure which can
cause stud to break off.

(2) If studs break off too short to use a stud remover, use extractor to remove.

(3) Replacement studs have a special coating and must have a small amount of antiseize compound
{appendix B, item 5) applied on threads before stud is installed. Install replacement stud slowly to prevent
heat buildup and snapping off.

e. Gears.
(1) Remove gears using pullers, as required.

(2) Use the same methods described ifi paragraph 2-15.b (2) for castings to remove minor nicks, burrs,
or scratches on gear teeth.

(3) If keyways are worn or enlarged, replace gear.

f. Bushings and Bushing Type Bearings. When bushings and bushing type bearings seize to a shaft
and spin in the bore, the associated part must also be inspected and replaced, as required.

g. Oil Seals.
(1) Remove oil seals, being careful not to damage casting or adapter bore.
(2) Always install new seal in bore using proper seal replacing tool.
h. Locking Threads. When using thread sealing compound:
(1) Apply a liberal amount to both male and female threads on through-hole assemblies.

(2) Apply a liberal amount into the bottom of a blind hole (non-through hole assemblies). Installing the
fastener pneumatically forces the adhesive onto the threads.

(8) Assemble parts shortly after applying thread sealing compound to allow adequate coating of threads.

2-16. ASSEMBLY

a. Cleanliness is essential in all component assembly operations. Dirt and dust, even in minute quantities,
are abrasive. Parts must be cleaned as specified, and kept clean. Wrap or cover parts and components when
assembly procedures are not immediately completed.

b. Coat all bearings and contact surfaces with operating oil (differential oil for differential parts,
transmission oil for transmission parts, etc.) to ensure lubrication of parts during initial operation after
repair.
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3-1. INTRODUCTION

CHAPTER 3
ENGINE MAINTENANCE

Section |. GENERAL ENGINE MAINTENANCE

T™ 9-2320-280-34

This chapter contains instructions for replacement and repair of 6.2 L. and 6.5 L. engine components at the
Direct Support maintenance level. Some subassemblies and parts must be removed before engine components
can be accessed. They are referenced to other paragraphs of this manual or TM 9-2320-280-20.

3-2. GENERAL ENGINE MAINTENANCE TASK SUMMARY

TASK PAGE

PARA. PROCEDURES NO.
3-3. Engine Mount and Insulator Maintenance 3-2
3-4. Left Cylinder Head Repair
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Right Cylinder Head Replacement

Crankshaft Pulley Replacement

Torsional Damper Replacement

Rocker Arm Shafts and Pushrods Replacement
Hydraulic Valve Lifter Replacement

Timing Chain Cover, Timing Chain, and
Drive Sprockets Maintenance

Left Rocker Arm Cover Maintenance

Right Rocker Arm Cover Maintenance

Front Cover Oil Seal Replacement

Oil Pump Drive Replacement

Rear Main Oil Seal Replacement

Oil Pump Maintenance

Intake Manifold Maintenance

Glow Plug Tip Removal (Damaged or Broken)
Engine Injection Pump Timing

Engine Run-In
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3-3. ENGINE MOUNT AND INSULATOR MAINTENANCE

This task covers:

a. Removal c. Assembly

b. Disassembly d. Installation
INITIAL SETUP:

Tools Manual References

General mechanic's tool kit:

automotive (Appendix G, Item 1)
Special Tools

Crowfoot, 5/8 in. (Appendix G| Item 110)
Torque adapter, 9/16 in. [Appendix G, Item 106)
Torque adapter, 3/4 in. (Appendix G, Item 107)
Adapter, 3/8-1/2 in. Item 108)
Engine lifting sling (Appendix G, Item 22)

Materials/Parts

Five lockwashers [(Appendix B, Item 104)
Ten locknuts [(Appendix B, Item 65)

Four locknuts [Appendix H, Item 63)
Antiseize compound[(Appendix B, Item 7)

Personnel Required

One mechanic
One assistant

TM 9-2320-280-20
TM 9-2320-280-24P

Equipment Condition

e Fuel pump removed (right engine mount only)
(TM 9-2320-280-20).

¢ Right engine splash shield removed
(TM 9-2320-280-20).

¢ Engine access cover removed (TM 9-2320-280-20).

¢ Front propeller shaft removed (left engine
mount only) (TM 9-2320-280-20).

¢ Glow plug controller removed (TM 9-2320-280-20).

e Air horn support and engine lift bracket
removed (TM 9-2320-280-20).

General Safety Instructions

Direct all personnel to stand clear during hoisting
operation.

Maintenance Level
Direct support

a. Removal

NOTE

Left and right engine mounts are removed basically the same
except right hand engine mounts have a starter support bracket.

1. Remove two locknuts (9) and washers (10) from insulator (11) on engine mount bracket (8). Discard

locknuts (9).

NOTE
Perform steps 2 and 3 for right engine mount only.

2. Loosen nut (12) securing starter (13) to starter support bracket (1).
NOTE

Proceed to step 4 for vehicles with new support bracket configuration.

3. Remove two capscrews (3), lockwashers (2), and starter support bracket (1) from starter (13) and
right engine mount (4). Discard lockwashers (2).

4. Remove three capscrews (7) and lockwashers (6) from right engine mount (4) and cylinder block (5).

Discard lockwashers (6).

5. Remove capscrew (14) and grounds 3A (15) and 58A (16) from left cylinder head (17).

6. Remove four locknuts (22), washers (21), and capscrews (19) from radiator supports (18) and airlift

brackets (20). Discard locknuts (22).
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3-3. ENGINE MOUNT AND INSULATOR MAINTENANCE (Cont'd)
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3-3. ENGINE MOUNT AND INSULATOR MAINTENANCE (Cont'd)

7. Install engine lifting sling on engine (2) and to right cylinder head (7) with two bolts (6).
8. Install sling bracket (4) on left cylinder head (5) with two bolts (3). Tighten bolts (6) and (3) and
install bracket (4) on engine lifting sling with pin (1).
WARNING

Direct all personnel to stand clear during hoisting operation.
Failure to do this may cause injury.

9. Attach hoist to engine lifting sling. Slowly raise engine (2) enough to remove engine mount (8) and
insulator (10) from engine mount bracket (9).

10. Remove engine mount (8) and insulator (10) from engine mount bracket (9).

b. Disassembly

NOTE

Perform step 1 for right engine mount. Perform step 2 for left
engine mount.

1. Remove four locknuts (13), washers (12), capscrews (11), washers (12), starter bracket (13.1), and
insulator (10) from right engine mount (8). Discard locknuts (13)

2.  Remove four locknuts (13), washers (12), capscrews (11), washers (12), and insulator (10) from left
engine mount (14). Discard locknuts (13).

c. Assembly

NOTE

Perform step 1 for right engine mount. Perform step 2 for left
engine mount.

1. Install insulator (10) and starter bracket (13.1) on right engine mount (8) with four washers (12),
capscrews (11), washers (12), and locknuts (13). Tighten locknuts (13) to 37 lb-ft. (50 Nem).

2. Install insulator (10) on left engine mount (14) with four washers (12), capscrews (11), washers (12),
and locknuts (13). Tighten locknuts (13) to 37 Ib-ft. (50 Nem).

ENGINE
LIFTING
SLING
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3-3. ENGINE MOUNT AND INSULATOR MAINTENANCE (Cont'd)

RIGHT ENGINE MOUNT LEFT ENGINE MOUNT

Change 1
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3-3. ENGINE MOUNT AND INSULATOR MAINTENANCE (Cont'd)

d. Installation |

1. Install engine mount (4) and insulator (10) on engine (3) with three lockwashers (5) and
capscrews (6). Using 9/16 in. torque adapter, tighten capscrews (6) to 30-40 Ib-ft (41-54 Nem).

NOTE

» Perform steps 2 and 3 for right engine mount only.
* Proceed to step 3 for vehicles with new support bracket configuration.

2. Install starter support bracket (1) on right engine mount (4) and starter (11) with two
lockwashers (2) and capscrews (13). Using 9/16 in. torque adapter, tighten capscrews (13) to 30-40 |b-ft
(41-54 Nem).
3.Using crowfoot and adapter, tighten nut (12) to 24 Ib-ft (33 Nem).
4. Lower engine (3) until insulator (10) is aligned and resting on engine mount bracket (7). Install two
washers (9) and locknuts (8) to insulator (10) and engine mount bracket (7). Using 3/4 in. torque
adapter, tighten locknuts (8) to 90 Ib-ft (122 Nem).
Remove pin (14) from sling bracket (16) and engine lifting sling.
Remove two bolts (15) and sling bracket (16) from left cylinder head (17).
Remove two bolts (19) and engine lift sling from right cylinder head (18).
Apply antiseize compound to grounds 3A (22) and 58A (20) and install on left cylinder head (17)
with capscrew (21).
Install two radiator supports (24) on airlift brackets (26) with four capscrews (25), washers (27), and
locknuts (23). Tighten capscrews (25) to 37 Ib-ft (50 Nem).

©~No O

©

NEW 6.2L CONFIGURATION
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3-3. ENGINE MOUNT AND INSULATOR MAINTENANCE (Cont'd)

ENGINE
LIFTING

FOLLOW-ON TASKS: e Install fuel pump (right engine mount only) (TM 9-2320-280-20).
¢ Install air horn support and engine lift bracket (TM 9-2320-280-20).
¢ Install right engine splash shield (TM 9-2320-280-20).
¢ Install engine access cover (TM 9-2320-280-20).
¢ Install front propeller shaft (left engine mount only) (TM 9-2320-280-20).
¢ Install glow plug controller (TM 9-2320-280-20).
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3-4. LEFT CYLINDER HEAD REPAIR

This task covers:

a. Removal c. Installation
b. Repair
INITIAL SETUP:
Tools Equipment Condition

General mechanic's tool kit: automotive
, Item 1)

Materials/Parts

Gasket (Appendix F, Item 11)

Antiseize compound Item 7

Pipe sealing compound [(Appendix B, Item 49)

Cylinder head lifting device (optional)
{(Appendix O Figure C-49

Personnel Required

One mechanic
One assistant

Manual References

TM 9-2320-280-20
TM 9-2320-280-24P
TM 9-2815-237-34
TM 9-2815-237-34P

Fuel drain back tube removed (TM 9-2320-280-
20).

Alternator brackets removed (TM 9-2320-280-20).
Left exhaust manifold removed (TM 9-2320-280-20).
Water crossover removed (TM 9-2320-280-20).
Rocker arm shaft and pushrods removed

(para. 3-8).

Fuel injection return hoses removed

(TM 9-2320-280-20).

e Fuel injection nozzles removed (para. 4-3).
¢ Glow plugs removed (TM 9-2320-280-20).
¢ Modulator linkage removed (TM 9-2320-280-20).

General Safety Instructions

Cylinder head must be supported during
removal and installation.

Gaskets installed on some 6.2L engines
assembled prior to 1991 may contain asbestos.
Gaskets should be disposed of IAW current
directives.

Maintenance Level

Direct support

a. Removal

1. Disconnect harness lead 33B (8) from engine temperature sending unit (7).
2. Remove capscrew (1) and two leads 58A (2) and 3A (3) from cylinder head (4).

WARNING

¢ Cylinder head must be supported during removal and installation.
Failure to support cylinder head may cause injury to personnel or

damage to equipment.

¢ Gaskets installed on some 6.2L engines assembled prior to 1991
may contain asbestos. Gaskets should be removed with a scraper or
putty knife and then disposed of IAW current directives. Inhalation
of asbestos fibers can cause respiratory ailments

CAUTION
Cover or plug all hoses, ports, and/or fittings immediately after

disconnection or component removal to prevent contamination.
Remove all plugs prior to connection.

The left cylinder head replacement procedures for 1990 and above
engines and previous model engines are the same. Refer to engine
decal model number on left rocker arm cover before ordering
replacement parts, since parts are not interchangeable.
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3-4. LEFT CYLINDER HEAD REPAIR (Cont'd)

3. Remove seventeen capscrews (5) from cylinder head (4) and cylinder block (9).
NOTE
Use of cylinder head lifting device is optional.

3.1. Install cylinder head lifting device on center of cylinder head (4) with two washers (5.2) and
capscrews (5.1).

4. Using a hoist or other lifting device, remove cylinder head (4) and gasket (6) from cylinder block
(9). Discard gasket (6).

4.1. Remove two capscrews (5.1), washers (5.2), and cylinder head lifting device from cylinder head (4),
if installed.

5. For cylinder head (4) and valve repair procedures, refer to TM 9-2815-237-34.

LIFTING
DEVICE

b. Repair

1. Extract broken portion of bolt (11) from cylinder head (4).
NOTE

If threaded hole cannot be repaired, the left cylinder head can be
interchanged with the right cylinder head.

2. If threads are not serviceable, use threaded inserts to repair threaded hole (10) in cylinder head (4).
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3-4. LEFT CYLINDER HEAD REPAIR (Cont'd)

c. Installation

CAUTION

Head gasket must be used without a sealer. Sealant may cause
leaks or damage to engine.

1. Install head gasket (3) over dowel pins (5) on cylinder block (6).
NOTE
Use of cylinder head lifting device is optional.

1.1. Install cylinder head lifting device on center of cylinder head (1) with two washers (2.2) and
capscrews (2.1).

2. Install cylinder head (1) on cylinder block (6), and remove two capscrews (2.1), washers (2.2), and
cylinder head lifting device from center of cylinder head (1).

3. Apply pipe sealing compound to threads and under heads of seventeen capscrews (2).

CAUTION

Failure to tighten cylinder head capscrews in proper torque
sequence may result in leaks or damage to cylinder head.

3.1 Install seventeen capscrews (2) and tighten to 20 lb-ft (27 Nem) following torque sequence.
NOTE

Perform step 4 for 6.2 L engine.
Perform steps 4.1 and 4.2 for 6.5 L engine.

4. Tighten seventeen capscrews (2) to 50 lb-ft (68 Nem) following torque sequence.

4.1 Tighten seventeen capscrews (2) to 55 Ib-ft (75 Nem) following torque sequence.

4.2 Retighten seventeen capscrews (2) to 55 lb-ft (75 Nem) following torque sequence.
NOTE

Mark capscrews after 90-degree torque turn to prevent
retightening.

5. Tighten seventeen capscrews (2) an additional 90 degrees following torque sequence and mark
capscrews (2).

6. Apply antiseize compound to two leads 3A (10) and 58A (9) and install on cylinder head (1) with
capscrew (8).

7. Connect harness lead 33B (7) to engine temperature sending unit (4).

LIFTING
DEVICE
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3-4. LEFT CYLINDER HEAD REPAIR (Cont'd)

TORQUE SEQUENCE

.
e —

6
o
¢
¢

FOLLOW-ON TASKS: e Install glow plugs (TM 9-2320-280-20).
¢ Install fuel injection nozzles [para. 4-3).
¢ Install modulator linkages (TM 9-2320-280-20).
¢ Install fuel injection return hoses (TM 9-2320-280-20).
e Install rocker arm shaft and pushrods [para. 3-8).
¢ Install water crossover (TM 9-2320-280-20).
¢ Install left exhaust manifold (TM 9-2320-280-20).
e Install alternator brackets (TM 9-2320-280-20).
e Install fuel drain back tube (TM 9-2320-280-20).
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3-5. RIGHT CYLINDER HEAD REPLACEMENT

This task covers:

a. Removal b. Installation
INITIAL SETUP:
Tools Equipment Condition

General mechanic's tool kit:

automotive (Appendix G, Item 1)

Materials/Parts

Gasket [(Appendix H, Item 11)
Pipe sealing compound [(Appendix B, Item 49)
Cylinder head lifting device (optional)

Figure C-48)

Personnel Required

One mechanic
One assistant

Manual References
TM 9-2320-280-20
TM 9-2350-280-24P
TM 9-2815-237-34
TM 9-2815-237-34P

¢ Right exhaust manifold removed
(TM 9-2320-280-20).
e Water crossover removed (TM 9-2320-280-20).
¢ Intake manifold removed
¢ Rocker arm shaft and pushrods removed [(para. 3-8).
¢ Fuel injection return hoses removed
(TM 9-2320-280-20).
¢ Fuel injection nozzles removed
¢ Glow plugs removed (TM 9-2320-280- 20)

M997, M997A1, and M997A2 only:
e Air compressor bracket removed [(para. 14-26).

General Safety Instructions

¢ Cylinder head must be supported during removal
and installation.

¢ Gaskets installed on some 6.2L engines assembled
prior to 1991 may contain asbestos. Gaskets
should be disposed of IAW current directives.

Maintenance Level
Direct support

a. Removal

WARNING

¢ Cylinder head must be supported during removal and
installation. Failure to support cylinder head may cause injury
to personnel or damage to equipment.

¢ Gaskets on some 6.2L engines assembled prior to 1991 may
contain asbestos. Gaskets should be removed with a scraper or
putty knife then disposed of IAW current directives. Inhalation
of asbestos fibers can cause respiratory ailments.

CAUTION

Cover or plug all hoses, ports, and/or fittings immediately after
disconnection or component removal to prevent contamination.
Remove all plugs prior to connection.

NOTE
The right cylinder head replacement procedures for all model year engines
are the same. Refer to engine decal model number on left rocker arm cover
before ordering replacement parts, since parts are not interchangeable.

1. Remove cold advance switch (3) from cylinder head (4).

2. Remove capscrew (1) from transmission dipstick tube (2) and cylinder head (4).

3. Remove seventeen capscrews (5) from cylinder head (4) and cylinder block (6).
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3-5. RIGHT CYLINDER HEAD REPLACEMENT (Cont'd)

NOTE
Use of cylinder head lifting device is optional.

3.1. Install cylinder head lifting device on center of cylinder head (4) with two washers (4.2) and
capscrews (4.1).

4. Using hoist or other lifting equipment, remove cylinder head (4).
4.1. Remove and discard gasket (7).

4.2. Remove two capscrews (4.1), washers (4.2), and cylinder head lifting device from cylinder head (4),
if installed.

5. For cylinder head (4) and valve repair procedures, refer to TM 9-2815-237-34.
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3-5. RIGHT CYLINDER HEAD REPLACEMENT (Cont'd)

b. Installation

CAUTION

Head gasket must be used without a sealer. Sealant may cause
leaks or damage to engine.

1. Install head gasket (8) over dowel pins (6) on cylinder block (7).
NOTE

Use of cylinder head lifting device is optional.

1.1. Install cylinder head lifting device on center of cylinder head (4) with two washers (4.2) and
capscrews (4.1).

2. Install cylinder head (4) on cylinder block (7), and remove two capscrews (4.1), washers (4.2), and
cylinder head lifting device from center of cylinder head (4).

3. Apply pipe sealing compound to threads and under heads of seventeen capscrews (5).
CAUTION

Failure to tighten cylinder head capscrews in proper torque
sequence may result in leaks or damage to cylinder head.

3.1 Install seventeen capscrews (5) and tighten to 20 lb-ft (27 Nem) following torque sequence.

NOTE
Perform step 4 for 6.2 L engine.

Perform steps 4.1 and 4.2 for 6.5 L engine.
4. Tighten seventeen capscrews (5) to 50 lb-ft (68 N-m) following torque sequence.
4.1 Tighten seventeen capscrews (5) to 55 lb-ft (75 Nem) following torque sequence.
4.2 Retighten seventeen capscrews (5) to 55 lb-ft (75 Nem) following torque sequence.

NOTE
Mark capscrews after 90-degree torque turn to
prevent retightening.

5. Tighten seventeen capscrews (5) an additional 90 degrees following torque sequence and mark
capscrews (5).

6. Install transmission dipstick tube (2) on cylinder head (4) with capscrew (1). Tighten capscrew (1)
to 25-37 1b-ft (34-50 Nem).

7. Install cold advance switch (3) on cylinder head (4).

3-12.2 Change 2




T™M 9-2320-280-34

3-5. RIGHT CYLINDER HEAD REPLACEMENT (Cont'd)

LIFTING

§ _Device
B ®

TORQUE SEQUENCE

f@ 20 O ® ®|

00—
& 60 ® @

FOLLOW-ON TASKS: e Install fuel injection return hoses (TM 9-2320-280-20).
e Install rocker arm shaft and pushrods [para. 3-7).
¢ Install intake manifold [para. 3-17)).
¢ Install right exhaust manifold (TM 9-2320-280-20).
e Install water crossover (TM 9-2320-280-20).
¢ Install glow plugs (TM 9-2320-280-20).
¢ Install fuel injection nozzles (para. 4-3).
M997, M997A1, and M997A2 only:
e Install air compressor brackets (TM 9-2320-280-20).

Change 1 3-13



T™M 9-2320-280-34

3-6. CRANKSHAFT PULLEY REPLACEMENT

Thistask covers:

a. Removal b. Installation
INITIAL SETUP:
Tools Manual References
General mechanic's tool kit: TM 9-2320-280-10

automotive (Appendix G

, Item 1) TM 9-2320-280-20
TM 9-2320-280-24P

M aterials/Parts T™ 9-2815-237-34P

Sealing compound[(Appendix B, Item 53)

Equipment Condition
Hood raised and secured (TIM 9-2320-280-10)!

Maintenance L evel
Direct support

a. Removal

1.

I
o N

Loosen four capscrews (3) connecting crankshaft pulley (1) to torsional damper (2).
NOTE
¢ Perform steps 2 and 3 for vehicles with 6.2L engines only.
¢ Perform steps 4 and 5 for vehicles with 6.5L engines only.
Remove power steering belts (TM 9-2320-280-20).
Remove four capscrews (3) and crankshaft pulley (1) from torsional damper (2).
Remove serpentine belt (TM 9-2320-280-20).

Remove four capscrews (3), mud shield (4), crankshaft pulley (1), and spacer (5) from torsional
damper (2).

NOTE
¢ Perform steps 1 through 4 for vehicles with 6.2L engines only.

¢ Perform steps 5 through 8 for vehicles with 6.5L engines only.
Apply sealing compound to four capscrews (3).
Install crankshaft pulley (1) on torsional damper (2) with four capscrews (3).
Install power steering belts (TM 9-2320-280-20).
Tighten four capscrews (3) to 48 lb-ft (65 Nem).
Apply sealing compound to four capscrews (3).
Install spacer (5), crankshaft pulley (1), and mud shield (4) on torsional damper (2) with four

Install serpentine belt (TM 9-2320-280-20).
Tighten four capscrews (3) to 48 1b-ft (65 Nem).

b. Installation

1.

2.

B s

4.

5.

6.
capscrews (3).

7.

8.
3-14 Change 1




T™M 9-2320-280-34

3-6. CRANKSHAFT PULLEY REPLACEMENT (Cont'd)

FOLLOW-ON TASK: Lower and secure hood (TM 9-2320-280-10)!

Change 1 3-14.1/(3-14.2 blank)




TM 9-2320-280-24P

3-7. TORSIONAL DAMPER REPLACEMENT

This task covers:

a. Removal b. Installation
INITIAL SETUP:

Tools Equipment Condition
General mechanic's tool kit: Hood raised and secured|(TM 9-2320-280-10)
automotive [[Appendix G, Item 1) General Safety Instructions

Materials/Parts Torsional damper must be supported during
Lubricating oil (Appendix B, Item 31) removal and installation.
Sealing compound [Appendix B,|ltem 49) Maintenance Level

Manual References Direct support

T™ 9-2320-280-10
TM 9-2320-280-20
TM 9-2815-237-34P

a. Removal |

1. Loosen four capscrews (1) connecting crankshaft pulley (2) to torsional damper (5). Loosen capscrew
(3) connecting torsional damper (5) to crankshaft (8).

2. Remove power steering set or serpentine belt (TM 9-2320-280-20).

3. Remove four capscrew (1) and crankshaft pulley (2) from torsional damper (5). Remove capscrew
(3) and washer (4) connecting torsional damper (5) to crankshaft (8).

WARNING

Torsional damper must be supported during removal and installation. Failure to do this may
cause injury to personnel or damage to equipment.

4. Reinstall capscrew (3) and remove torsional damper (5) from crankshaft (8) with puller.
5.  Remove capscrew (3) from crankshaft (8).
6. Inspect woodruff key (6) and front cover seal (7) for damage. Replace woodruff key (6) or front cover

seal (7) (para._3-13) if damaged.




TM 9-2320-280-34

3-7. TORSIONAL DAMPER REPLACEMENT (Cont’d)

b. Installation

1. Apply lubricating oil to seal surface (9) on torsional damper (5).

2. Align torsional damper (5) with woodruff key (6) and install torsional damper (5) on crankshaft (8) far
enough to install washer (4) and capscrew (3). Secure torsional damper (5) with capscrew (3).

3. Apply sealing compound to four capscrews (1). Install crankshaft pulley (2) on torsional damper (5)
with four capscrews (1).

4. Install power steering set or serpentine belt (TM 9-2320-280-20).
Tighten capscrew (3) to 140-162 Ib-ft (190-220 Nm). Tighten four capscrews (1) to 48 Ib-ft (65 Nm).

FOLLOW-ON TASK: Lower and secure hood (TM 9-2320-280-10).

3-16



TM 9-2320-280-24P

3-8. ROCKER ARM SHAFTS AND PUSHRODS REPLACEMENT

This task covers:

a. Removal b. Installation
INITIAL SETUP:
Tools Equipment Condition
General mechanic's tool kit: Left or right rocker arm cover removed
automotive [(Appendix G, Item 1) or 3-12).
Manual References Maintenance Level
TM 9-2815-237-34P Direct support

a. Removal

1. Remove four capscrews (2) and retainers (3) holding rocker arm and shaft assemblies (4) to cylinder
head (5).

NOTE
Tag rocker arm and shaft assemblies for assembly.

2.  Remove two rocker arm and shaft assemblies (4).

NOTE
Tops of pushrods are hardened and must be tagged for assembly.

3.  Remove eight pushrods (1).

b. Installation

CAUTION
Marked ends of pushrods must point up when installed or engine damage may result.

1. Install eight pushrods (1) in proper location with marked ends of pushrods (1) up. Make sure pushrods
(1) properly seat in lifters.

2. Install two rocker arm and shaft assemblies (4) on cylinder head (5). Make sure pushrods (1) properly
seat in rocker arms (4).

3. Secure rocker arm and shaft assemblies (4) with four retainers (3) and capscrews (2).

4. Tighten capscrews (2) to 41 Ib-ft (56 Nm).

FOLLOW-ON TASK: Install left or right rocker arm cover (para. 3-11or 3-12).

3-17



TM 9-2320-280-24P

3-9. HYDRAULIC VALVE LIFTER REPLACEMENT

This task covers:

a. Removal b. Installation
INITIAL SETUP:

Tools Equipment Condition
General mechanic's tool kit: Left or right cylinder heads removed
automotive [(Appendix G, Item 1) or 3-5).

Special Tools General Safety Instructions
Hydraulic valve lifter remover Diesel fuel is flammable. Do not perform this
(Appendix G, Item 24) procedure near fire, flames, or sparks.

Materials/Parts Maintenance Level
Lubricating oil {Appendix B}, Item 31) Direct support

Manual References
TM 9-2815-237-34P

a. Removal

1. Remove capscrew (1), guide plate clamp (2), and guide plate(s) (3) from cylinder block (5).
NOTE
Tag lifters for assembly if more than one lifter is being removed.

2. Using hydraulic valve lifter remover, remove valve lifter(s) (4) from cylinder block (5).

b. Installation

WARNING

Diesel fuel is flammable. Do not perform this procedure near fire, flames, or sparks.
Severe injury or death may result.

=

Prime lifter(s) (4) by submerging in clean diesel fuel or kerosene and working plunger (7) up and
down with pushrod (6).

Apply lubricating oil to lifter(s) (4).

Install lifter(s) (4) into cylinder block (5).

Install guide plate(s) (3) on lifter(s) (4).

Install guide plate clamp (2) with capscrew (1). Tighten capscrew (1) to 15-20 Ib-ft (20-27 Nm).

arwN
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T™ 9-2320-280-34

3-9. HYDRAULIC VALVE LIFTER REPLACEMENT (Cont'd)

~

HYDRAULIC VALVE
LIFTER REMOVER
) VAN

S

19

FOLLOW-ON TASK: Install left or right cylinder head[(para. 3-4 or 3-5).

3-19



T™ 9-2320-280-34

3-10. TIMING CHAIN COVER, TIMING CHAIN, AND DRIVE SPROCKETS MAINTENANCE

This task covers:

a. Removal c. Installation
b. Inspection

INITIAL SETUP:

Tools Manual References

" General mechanic's tool kit: TM 9-2815-237-34P
automotive (Appendix G, Item 1)

Materials/Parts ¢ Torsional damper removed [(para. 3-7).
Gasket [(Appendix E, Item 9) e Water pump and adapter plate removed
Three special keys [(Appendix E, Item 45) (para. 5-4).

Sealing compound .
(Appendix B, Item 45) Maintenance Level
Lubricating oil [Appendix B, Item 31) Direct support

Equipment Condition

a. Removal

A

10.

11.

3-20

NOTE

¢ When measuring timing chain deflection, slack should be
removed from one side before measurement is taken on opposite
side.

¢ In some cases, flanged head fasteners may be present instead
of standard fasteners and washers. In all cases, washers should
be used when replacing a flanged head fastener with a standard
fastener.

¢ Perform step 1 for M997, M997A1, and M997A2 ambulance
vehicles only.

Remove nut (5) and screw (7) from timing chain cover (6).

Remove three capscrews (1) and driven gear (2) from injection pump (9).

Remove two capscrews (18), nut (3), and baffle (4) from timing chain cover (6).

Remove three nuts (11) and washers (10) from injection pump (9) and timing chain cover (6).
Remove four capscrews (13) from timing chain cover (6) and oil pan (14).

Remove five capscrews (16), four washers (15), timing chain cover (6), and gasket (8) from cylinder
block (12). Discard gasket (8).

Using dial indicator, check timing chain (23) deflection midway between camshaft sprocket (22) and
crankshaft sprocket (29). Total deflection must not exceed 0.810 in. (20.6 mm). If deflection exceeds
specification, timing chain (23) must be replaced.

Using dial indicator, check camshaft end play. Camshaft end play must not be more than 0.012 in.
(0.3 mm). If end play exceeds specification, camshaft sprocket (22) and thrust plate (26) must be
inspected for wear after removal.

Remove capscrew (19), washer (20), pump drive gear (21), and camshaft sprocket (22) from
camshaft (24).

Remove crankshaft sprocket (29), camshaft sprocket (22), and timing chain (23) as an assembly.

NOTE
Cover oil pan opening to prevent special keys from falling into oil
pan.

Remove two special keys (27) from crankshaft (28) and special key (25) from camshaft (24). Discard
special keys (27) and (25).

Change 2




T™ 9-2320-280-34

3-10. TIMING CHAIN COVER, TIMING CHAIN, AND DRIVE SPROCKETS MAINTENANCE
(Cont'd)

b. Inspection

Inspect front cover oil seal (17) for cracks, breaks, or deterioration. Replace front cover oil seal (17)
(para. 3-13) if cracked, broken or deteriorated.

3-21



T™ 9-2320-280-34

3-10. TIMING CHAIN COVER, TIMING CHAIN, AND DRIVE SPROCKETS MAINTENANCE

(Cont'd)

c. Installation

10.

11.

12.

13.

14.

3-22

Install special key (8) in camshaft (7) and two special keys (9) in crankshaft (10).

Install crankshaft sprocket (11) and camshaft sprocket (5) in timing chain (6) and align timing
marks (12).

Rotate crankshaft (10) and camshaft (7) so special keys (8) and (9) align with keyway slots in
crankshaft sprocket (11) and camshaft sprocket (5).

CAUTION

Timing marks on crankshaft sprocket and camshaft sprocket must
remain aligned after installation, or engine damage may result.

Install crankshaft sprocket (11), camshaft sprocket (5), and timing chain (6) as an assembly onto
camshaft (7) and crankshaft (10).

Install pump drive gear (3) on camshaft (7) with timing mark (4) at 0° with washer (2) and
capscrew (1). Tighten capscrew (1) to 55-66 lb-ft (75-90 N.m).

Apply lubricating oil to timing chain (6).
NOTE
Perform step 7 only if timing chain was replaced.

Using dial indicator, check timing chain deflection midway between camshaft sprocket (5) and
crankshaft sprocket (11). Total deflection must not exceed 0.5 in. (12.7 mm). If deflection exceeds
specification, inspect camshaft sprocket (5) and crankshaft sprocket (11) for damage. Replace either
if damaged and recheck deflection.

Apply a 0.094 in. (2.4 mm) bead of flange sealant to sealing surface on timing chain cover (18),
following diagram shown.

Install gasket (21) and timing chain cover (18) on cylinder block (26) with four capscrews (30),
washers (29), and short capscrew (31). Tighten four capscrews (30) and short capscrew (31) to
33 1b-ft (45 N.m).

Secure timing chain cover (18) to oil pan (28) with four capscrews (27). Tighten capscrews (27) to
4-10 1b-ft (5-14 N.m).

CAUTION

Maintain 0.040 in. (1.02 mm) minimum clearance between baffle
plate and pump drive gear to avoid noise.

Install baffle plate (16) in timing chain cover (18) with two capscrews (32) and nut (15). Tighten
capscrews (32) and nut (15) to 33 Ib-ft (45 N.m).

Align timing mark (23) on injection pump (22) with timing mark (19) on timing chain cover (18) and
install three washers (24) and nuts (25).

Align timing mark (33) on driven gear (14) with timing mark (4) on drive gear (3) and install three
capscrews (13). Tighten capscrews (13) to 13-20 lb-ft (18-27 N.m).

Perform step 14 for M997, M997A1, and M997A2 ambulance
vehicles only.

Install capscrew (20) and nut (17) to timing chain cover (18).

Change 2




T™ 9-2320-280-34

3-10. TIMING CHAIN COVER, TIMING CHAIN, AND DRIVE SPROCKETS MAINTENANCE
(Cont'd)

FOLLOW-ON TASKS: e Install water pump and adapter plate (para. 5-4).
e Install torsional damper [para. 3-7).
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T™ 9-2320-280-34

3-11. LEFT ROCKER ARM COVER MAINTENANCE

This task covers:

a. Removal c. Installation
b. Repair
INITIAL SETUP:
Tools Equipment Condition
General mechanic's tool kit: ¢ Fuel injection lines removed [(para. 4-4).
automotive (Appendix G, Item 1) o Left fuel injection lines bracket removed
(TM 9-2320-280-20).
Materials/Parts
RTV sealant [(Appendix B, Item 43) Maintenance Level
Gasket [(Appendix E, Item 29) Direct support

Manual References

TM 9-2320-280-20
TM 9-2815-237-34
TM 9-2815-237-34P

a. Removal

NOTE
In some cases, flanged head fasteners may be present instead of
standard fasteners and washers. In all cases, washers should be

used when replacing a flanged head fastener with a standard
fastener.

1. Remove nut (2), washer (1), clamp (8), and fuel drain back tube (9) from rocker arm cover stud (3).

2. Remove a combination of five capscrews (5), three studs (3), eight washers (6), and rocker arm
cover (4) from cylinder head (7).

b. Repair

For rocker arm cover repair procedures, refer to TM 9-2815-237-34.

c. Installation

NOTE

When applying RTV sealant, keep sealant out of capscrew
holes.

During installation, RTV sealant or new gasket is approved.
If applying RTV sealant, perform step 1.

If installing new gasket, RTV sealant may be applied with
the gasket, but is not required.

1. Apply a .06 in. (1.5 mm) bead of RTV sealant around rocker arm cover (4) sealing surface.

Install rocker arm cover (4) on cylinder head (7) with eight washers (6), five capscrews (5), and
three studs (3) following assembly diagram.

3. Tighten capscrews (5) and studs (3) to 13-25 lb-ft (18-34 N.m).
4. Install fuel drain back tube (9) and clamp (8) on stud (3) with washer (1) and nut (2).
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T™ 9-2320-280-34

3-11. LEFT ROCKER ARM COVER MAINTENANCE (Cont'd)

ASSEMBLY DIAGRAM

FOLLOW-ON TASK: e Install left fuel injection lines bracket (TM 9-2320-280-20).
¢ Install fuel injection lines [para. 4-4).
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T™ 9-2320-280-34

3-12. RIGHT ROCKER ARM COVER MAINTENANCE

This task covers:

a. Removal c. Installation
b. Repair
INITIAL SETUP:
Tools Equipment Condition
General mechanic's tool kit: ¢ Engine access cover removed (TM 9-2320-280-20).
automotive [Appendix G, Item 1) ¢ Fuel injection lines removed [(para. 4-4)).
¢ Fuel injection lines bracket removed
Materials/Parts (TM 9-2320-280-20).
RTV sealant [(Appendix B, Item 43) ¢ CDR valve bracket removed (TM 9-2320-280-20).
Gasket [(Appendix E, Item 29) ¢ Heater outlet/inlet piping removed

(TM 9-2320-280-20).
Manual References

TM 9-2320-280-20 Maintenance Level
TM 9-2815-237-34 Direct support
TM 9-2815-237-34P

a. Removal

NOTE

In some cases, flanged head fasteners may be present instead of
standard fasteners and washers. In all cases, washers should be
used when replacing a flanged head fastener with a standard
fastener.

1. Remove capscrew (6) and transmission oil dipstick tube (7) from cylinder head (5).

2. Remove a combination of two capscrews (3), six studs (2), four washers (1), and rocker arm cover (4)
from cylinder head (5).

b. Repair

For rocker arm cover repair procedures, refer to TM 9-2815-237-34.

c. Installation

NOTE

e When applying RTV sealant, keep sealant out of capscrew
holes.

¢ During installation, RTV sealant or new gasket is approved.
o If applying RTV sealant, perform step 1.

e Ifinstalling new gasket, RTV sealant may be applied with the
gasket, but is not required.

Apply a .06 in. (1.5 mm) bead of RTV sealant around rocker arm cover (4) sealing surface.

2. Install rocker arm cover (4) on cylinder head (5) with eight washers (1), two capscrews (3), and six
studs (2) following assembly diagram.

3. Tighten capscrews (3) and studs (2) to 13-25 lb-ft (18-34 N.m).

Install transmission oil dipstick tube (7) on cylinder head (5) with capscrew (6). Tighten capscrew
(6) to 25-37 1b-ft (34-50 N.m).
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T™ 9-2320-280-34

3-12. RIGHT ROCKER ARM COVER MAINTENANCE (Cont'd)

ASSEMBLY DIAGRAM

FOLLOW-ON TASK: e Install heater outlet/inlet piping (TM 9-2320-280-20).
¢ Install CDR valve bracket (TM 9-2320-280-20).
o Install left fuel injection lines bracket (TM 9-2320-280-20).
¢ Install fuel injection lines [para. 4-4).
¢ Install engine access cover (TM 9-2320-280-20).
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T™ 9-2320-280-34

3-13. FRONT COVER OIL SEAL REPLACEMENT

This task covers:

a. Removal b. Installation
INITIAL SETUP:
Tools Equipment Condition
General mechanic's tool kit: Torsional damper removed [(para. 3-7).
automotive (Appendix G, Item 1)

Maintenance Level
Materials/Parts Direct support

Plain seal , Item 242)

Manual References
TM 9-2815-237-34P

a. Removal

Remove seal (2) from timing chain cover (1). Discard seal (2).

b. Installation

Install seal (2) on timing chain cover (1), ensuring lip of seal (2) faces inward.

FOLLOW-ON TASK: Install torsional damper[(para. 3-7).
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T™ 9-2320-280-34

3-14. OIL PUMP DRIVE REPLACEMENT

This task covers:

a. Removal b. Installation
INITIAL SETUP:

I%rgl—s 1 hanic's tool kit Equipment Condition

eneral mechanic s 1oo’ xit: ¢ Engine access cover removed (TM 9-2320-280-20)
i &1 : ‘

automotive (Appendix G, Item 1) ¢ Battery ground cable disconnected

Materials/Parts (TM 9-2320-280-20).

Gasket (Appendix H, Item 15) Maintenance Level
Manual References Direct support

TM 9-2320-280-20
TM 9-2815-237-34P

a. Removal

Loosen nut (3) connecting RPM sensor (4) to oil pump drive (6) and remove RPM sensor (4).

Remove capscrew (1) and clamp (9) from cylinder block (8).

1.
2.
3. Remove oil pump drive (6) and gasket (7) from cylinder block (8). Discard gasket (7).
b.

Installation

Install oil pump drive (6) and gasket (7) into cylinder block (8).

1.
2.  Secure oil pump drive (6) with clamp (9) and capscrew (1). Tighten capscrew (1) to 25-37 1b-ft
(34-50 Nem).

3. Align tab (5) on RPM sensor (4) with slot (2) in oil pump drive (6). Install RPM sensor (4) on oil
pump drive (6) with nut (3).

FOLLOW-ON TASKS: e Connect battery ground cable (TM 9-2320-280-20).
¢ Install engine access cover (TM 9-2320-280-20).
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T™ 9-2320-280-34

3-

15. REAR MAIN OIL SEAL REPLACEMENT

This task covers:

a. Removal

b. Installation

INITIAL SETUP:

Applicable Models
All except “A2” models

Tools

General mechanic's tool kit:

automotive [(Appendix G, Item 1)
Materials/Parts
Two plain seals [Appendix H, Item 228)
Anaerobic gasket sealer[(Appendix B, Item 45)
Lubricating oil [Appendix B, Item 32)
Drycleaning solvent (Appendix B, Item 14)
Adhesive [Appendix B, Item 1)

Personnel Required

One mechanic
One assistant

Manual References

TM 9-2320-280-10
TM 9-2320-280-20
TM 9-2815-237-34P

Equipment Condition

¢ Oil pump removed [para. 3-16).
¢ Drivebelts loosened (TM 9-2320-280-20).

General Safety Instructions

Cleaning will be done in a well-ventilated
area and a fire extinguisher will be kept
nearby when solvent is used.

Maintenance Level

Direct support

a.

Removal

3-30

e This task is for 6.2 L engine rear main oil seal replacement only.
Disassembly of 6.5 L engine is necessary before replacing 6.5 LL
engine rear main oil seal. Refer to TM 9-2815-237-34 for 6.5 L

engine rear main oil seal replacement.

e Before replacement of seal, thoroughly inspect engine crankcase
ventilation system, tubes, rubber hoses, and CDR valve for
blockage which may have caused pressure build-up in crankcase

and seal failure. Correct as necessary.

¢ Gently tap rear main bearing cap from engine with rubber or

brass mallet.

Remove two long capscrews (9), two short capscrews (10), and main bearing cap (6) from engine block (3).

NOTE

¢ The rear oil seal may be a nylon rope or a neoprene rubber.
Perform step 2 for a nylon rope seal. Perform step 3 for a

rubber seal.

¢ The crankshaft may need to be rotated by front crankshaft bolt

to assist in seal removal.

Screw a sheet metal screw (1) into nylon rope seal (2). Using pliers, pull nylon rope seal (2) from
engine block (3) seal groove. Discard nylon rope seal (2).

Using pliers, pull seal (4) from engine block (3). Discard seal (4).

Remove seal (5) from rear main bearing cap (6). Discard seal (5).

WARNING

Drycleaning solvent is flammable and will not be used near an
open flame. A fire extinguisher will be kept nearby when the
solvent is used. Use only in well-ventilated places. Failure to do
this may result in injury to personnel or damage to equipment.

Using drycleaning solvent, thoroughly clean the seal groove (8), oil relief slot (7), and engine block (3).
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3-15. REAR MAIN OIL SEAL REPLACEMENT (Cont’'d)
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TM 9-2320-280-34

3 -15. REAR MAIN OIL SEAL REPLACEMENT (Cont'd)

b. Installation

NOTE

Each seal is marked "outside" on an edge. Install “outside"
marking toward rear of engine for correct installation.

If oil seal stops or binds during installation, tap into position with
wood block and hammer.

Seal shavings during installation are permitted. Large shavings,
nicks, or gouges during installation are not permitted.

1. Lubricate seal (10) with lubricating oil. By hand, insert seal (10) into upper seal groove of engine
block (1) until seal (10) stops.
NOTE

Seal must be pressed tightly against crankshaft, by assistant, to
avoid rear side of seal being cut by block surface.

2. Press seal (10) against crankshaft (11) as shown, and lightly tap seal (10) with wood block and
hammer into engine block (1) until one inch of seal (10) remains out of engine block (1).

3. Lubricate seal (2) with lubricating oil. Install seal (2) into opposite side of seal groove in engine
block until seal halves (2) and (10) make contact.

CAUTION

Keep sealant off of bearing oil seal and bearing cap oil relief slot
and non-shaded areas of bearing cap flange, or engine damage will

result.
4. Apply lubricating oil to bearing (5).
5. Apply light coat of adhesive to main bearing cap seal groove (4).
NOTE
Islzgleer(.jiately install rear main bearing cap after application of

6. Apply thin film of anerobic gasket sealer to rear main bearing cap mating surfaces (3) as shown by
shaded areas. Keep sealer off bearing (5) and oil relief slot (7).

CAUTION
Do not use capscrews to pull main bearing cap into block cavity. Tap
rear main bearing cap into cylinder block cavity using brass
hammer or rubber mallet. Failure to do this may cause damage to
equipment.

7. Install rear main bearing cap (6) with two long capscrews (8) and two short capscrews (9) and
tighten to 40 Ib-ft (54 N.m).

8. Evenly tighten two long capscrews (8) to 110 Ib-ft (149 N.m).
9. Evenly tighten two short capscrews (9) to 100 Ib-ft (136 N.m).
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3-15. REAR MAIN OIL SEAL REPLACEMENT (Cont'd)

FOLLOW-ON TASKS: e Install oil pump[(para. 3-16).

e Tighten drivebelts (TM 9-2320-280-20).

¢ Replenish engine oil (TM 9-2320-280-10)!
e Start engine (TM 9-2320-280-10) and check for leaks.
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3-16. OIL PUMP MAINTENANCE

This task covers:

a. Removal c. Installation
b. Repair
INITIAL SETUP:
Tools Equipment Condition
General mechanic's tool kit: Oil pan removed (TM 9-2320-280-20).
automotive (Appendix G, Item 1)

Maintenance Level

Manual References Direct support
TM 9-2815-237-34
TM 9-2815-237-34P
TM 9-2320-280-20

a. Removal

Remove nut (6) from pickup tube bracket (4) and stud (7).
Loosen capscrew (3) from bracket (4) and oil pickup tube (5) and slide bracket (4) off stud (7).
Remove stud (7) from oil pump (8) and rear main bearing cap (2).

Remove oil pump (8) and shaft (9) from cylinder block (1).

or ok oM

Remove capscrew (3) and bracket (4) from oil pickup tube (5).

b. Repair

For repair procedures for oil pump, refer to TM 9-2815-237-34.

c. Installation

Install bracket (4) on oil pickup tube (5) with capscrew (3). Finger tighten capscrew (3).
Install oil pump (8) and shaft (9) on rear main bearing cap (2).

3. Install stud (7) on oil pump (8) and rear main bearing cap (2) and tighten to 59-74 lb-ft (80-100
Nem).

. Secure bracket (4) on stud (7) with nut (6). Tighten nut (6) to 35 lb-ft (47 N.m).
5. Tighten capscrew (3) to 12 lb-ft (16 N.m).
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3-16. OIL PUMP MAINTENANCE (Cont'd)

FOLLOW-ON TASK: Install oil pan (TM 9-2320-280-20).
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3-17. INTAKE MANIFOLD MAINTENANCE

This task covers:

a. Removal c. Installation
b. Repair
INITIAL SETUP:
Tools Equipment Condition
General mechanic's tool kit: ¢ Air horn removed (TM 9-2320-280-20).
automotive [Appendix G, Item 1) ¢ CDR valve bracket removed (TM 9-2320-280-20).
Materials/Parts General Safety Instructions
Two gaskets [Appendix H, Item 17) Gaskets installed on some 6.2L engines assembled
prior to 1991 may contain asbestos. Gaskets
Manual References should be disposed of IAW current directives.
TM 9-2320-280-20
TM 9-2815-237-34 Maintenance Level
TM 9-2815-237-34P Direct support
a. Removal
WARNING

Gaskets installed on some 6.2L engines assembled prior to 1991
may contain asbestos. Gaskets should be removed with a scraper or
putty knife and then disposed of IAW current directives. Inhalation
of asbestos fibers can cause respiratory ailments.

NOTE

In some cases, flanged head fasteners may be present instead of stan-
dard fasteners and washers. In all cases, washers should be used when
replacing a flanged head fastener with a standard fastener.

1. Remove nut (12), washer (13), and fuel filter line clamp (14) from stud (15).

2. Remove nut (2), washer (3), and harness clamp (1) from stud (4).

3. Remove two nuts (9), washers (10), and wiring harness bracket (11) from studs (16).

4. Remove two nuts (7), washers (8), and harness brackets (6) and (17) from two studs (5).

5. Remove four long studs (22), long capscrew (24), six studs (23), five capscrews (20), and sixteen
washers (19) from intake manifold (18).

6. Remove three injection line clamps (21), injection line clamp (25), and fuel supply clamp (26) from
intake manifold (18).

7. Remove intake manifold (18) and two gaskets (27). Discard gaskets (27).

8. Cover cylinder head (28) ports.

b. Repair

For intake manifold repair procedures, refer to TM 9-2815-237-34.

c. Installation

1.

3-36

Install two intake manifold gaskets (27) and intake manifold (18) on cylinder heads (28).

Install injection line clamp (25), fuel supply clamp (26), and three injection line clamps (21) on fuel
injection lines, and position on intake manifold (18).

Install four long studs (22), long capscrew (24), six studs (23), five capscrews (20), and sixteen
washers (19) on intake manifold (18).

Change 2




T™ 9-2320-280-34

3-17. INTAKE MANIFOLD MAINTENANCE (Cont'd)

4. Tighten all studs (22) and (23) and capscrews (24) and (20) to 30 lb-ft (41 N.m), following torque
sequence.

Install harness brackets (6) and (17) on two studs (5) with washers (8) and nuts (7).
Install harness bracket (11) on studs (16) with two washers (10) and nuts (9).
Install harness clamp (1) on stud (4) with washer (3) and nut (2).

Install fuel filter line clamp (14) on stud (15) with washer (13) and nut (12).

© N o

TORQUE SEQUENCE

FOLLOW-ON TASKS: e Install CDR valve bracket (TM 9-2320-280-20).
e Install air horn (TM 9-2320-280-20).
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3-18. GLOW PLUG TIP REMOVAL (DAMAGED OR BROKEN)

This task covers:

Removal

INITIAL SETUP:

Tools
General mechanic's tool kit:

automotive [[Appendix G, Item 1)
Needlenose pliers, 90 degree

{Appendix G, Ttem 134)

Special Tools
Socket 3/8 in. (Appendix G| Item 114)

Manual References
TM 9-2320-280-20

Personnel Required

One mechanic
One assistant

Equipment Condition

¢ Fuel injector nozzle removed [(para. 4-3).
¢ Drivebelts loosened (TM 9-2320-280-20).

General Safety Instructions

Compressed air used for cleaning purposes will not
exceed 30 psi (207 kPa).

Maintenance Level

Direct support

Removal
NOTE
Affected cylinder piston must be brought to (TDC) position to
ensure intake and exhaust valves are closed.
1. Using socket wrench and breaker bar on torsion damper bolt (3), rotate crankshaft to bring piston

(in affected cylinder) to top dead center (TDC) position.

NOTE
Perform steps 2 and 3 if failed glow plug is still installed in
cylinder head. Perform step 4 if failed glow plug has been
removed from the cylinder head and glow plug tip is broken off in
cylinder head prechamber. Perform steps 5 and 6 if failed glow
plug tip is swollen.

Inserting pliers through injector nozzel opening (1), grasp glow plug tip, break off expanded tip, and

WARNING

Compressed air used for cleaning purposes will not exceed 30 psi
(207 kPa). Use only with effective chip guarding and personnel
protective equipment (goggles, shield, gloves, etc.).

Direct compressed air into glow plug port (2) to expel broken tip from prechamber through injector

2.
remove the piece from the prechamber.
3. Remove the glow plug (TM9-2320-280-20).
4.
nozzle opening (1).
3-38 Change 2
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3-18. GLOW PLUG TIP REMOVAL (DAMAGED OR BROKEN) (Cont'd)

5. Coil one end of an 18 inch piece of tie wire the size of the injector nozzle opening (1). Place the flat
coil end over the preheater to combustion chamber hole.
NOTE
In some cases it may be necessary to remove cylinder head to
remove expanded glow plug tip.

6. Using long nose pliers with a 90 degree bend, insert pliers through injector nozzle opening (1),
grasp glow plug tip, break off expanded tip, and remove the piece from the prechamber.

7. Install new glow plug (TM9-2320-280-20).

FOLLOW-ON TASKS: e Install fuel injector nozzle [(para. 4-3)).
¢ Tighten drivebelts (TM 9-2320-280-20).
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3-19. ENGINE INJECTION PUMP TIMING

This task covers:
a. Timing Check

b. Timing Adjustment

INITIAL SETUP:

General mechanic's tool kit:

automotive (Appendix G, Item 1)
Special Tools

Timing bracket gauge[(Appendix C, Item 20)
Dynamic timing meter [(Appendix G, Item 21)

Materials/Parts

Metallic wool [(Appendix B, Item 60)

Personnel Required

One mechanic
One assistant

Manual References

TM 9-2320-280-10
TM 9-2320-280-20

Equipment Condition
¢ Hood raised and secured |(TM 9-2320-280-10).
¢ Engine access cover removed (TM 9-2320-280-20).
e Companion seat and battery box cover removed
(TM 9-2320-280-20).

General Safety Instructions
Never adjust timing while engine is running.

Maintenance Level
Direct support

a. Timing Check

NOTE

Magnetic pickup receptacle on timing bracket must be correctly
positioned or timing meter will not register correctly.

Insert timing bracket gauge into magnetic pickup receptacle (8) on timing bracket (1).

Rotate timing bracket gauge so pointer on gauge fits into TDC notch (9) in timing bracket (1).

If pointer on gauge does not fit exactly into TDC notch (9), bend magnetic pickup receptacle (8)
until pointer on gauge fits exactly into TDC notch (9).

4. Remove timing bracket gauge from pickup receptacle (8) on timing bracket (1).
NOTE

End of magnetic pickup must be .06 in. (1.5 mm) from torsional

damper.

5. Install magnetic pickup (7) into magnetic pickup receptacle (8) and connect pickup lead (6) to tim-

ing meter.

NOTE

Clamp-on pickup must be used on a straight section of tube no
further than 4 in. (10 ¢cm) from injection nozzle.

6. Clean cylinder number one injection line (2) with metallic wool.

CAUTION

Do not overtighten clamp-on pickup or damage to pickup will

result.

7. Install pickup (4) on injection line (2).

Connect ground clip (3) to fuel injection line (2) and connect pickup lead (5) to timing meter.

9. Route power leads of timing meter into battery compartment and connect red power lead (11) to
positive battery terminal (12) on rear battery (14).

10. Connect black ground lead (10) to negative battery terminal (13) on rear battery (14). Display

should light up and read: SE-1 20.0.
3-40




TM 9-2320-280-34

3-19. ENGINE INJECTION PUMP TIMING (Cont’d)
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T™M 9-2320-280-34

3-19. ENGINE INJECTION PUMP TIMING (Cont'd)

11.

I 12.

13.
14.

15.

16.

3-42

CAUTION

Ensure all cables and wires are clear from fan, belts, and exhaust
manifolds before starting engine, or damage to equipment will
result.

NOTE
If sensor light is not blinking, check clamp-on pickup fuel injection

line for proper installation.
Depress offset adjustment switch (3) and hold.

Operate increase/decrease switch (2) until offset adjustment reads 9.5 for 6.2L engines and 30.5 for 6.5L
engines on display (4). Release offset adjustment switch (3). Display (4) should not read: 0000 ... 0.0.

Start engine (TM 9-2320-280-10) and warm up to operating temperature.
Position sensor switches (1) to clamp-on and magnetic pickup positions.

NOTE

For vehicles with 1990 engines and above, timing must be 5°
before top dead center.

Raise engine speed to 1300 rpm and read injection pump timing on display (4). Timing must be 4°
before top dead center. If timing is not 4° before top dead center, stop engine (TM 9-2320-280-10) and

adjust timing (para._3-19b).

Disconnect timing meter.

DYNAMIC
TIMING
METER
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3-19. ENGINE INJECTION PUMP TIMING (Cont’d)

b. Timing Adjustment

WARNING

Never adjust injection pump timing with engine running or injury
to personnel and damage to equipment may result.

1. Loosen three nuts (7) securing injection pump (6) to timing chain cover (5).
NOTE
Moving injection pump .03 in. (.8 mm) is equal to approximately 1°
of injection pump timing.
2. Move injection pump (6) clockwise to retard timing or counterclockwise to advance timing.
3.

Tighten three nuts (7) securing injection pump (6) to timing chain cover (5) and recheck timing
[para. 3-19a).
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FOLLOW-ON TASKS: Install companion seat and battery box cover (TM 9-2320-280-20).

Install engine access cover (TM 9-2320-280-20).
Lower and secure hood (TM 9-2320-280-10).
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3 -20. ENGINE RUN-IN

This task covers:

In Chassis Run-In

INITIAL SETUP:
Tools Equipment Condition
General mechanic's tool kit: Engine installed in vehicle or 3-25).
automotive[(Appendix G, Item 1)
General Safety Instructions
Manual References Ensure engine compartment is free of all tools and
TM 9-2320-280-10 working material before starting engine.

TM 9-2320-280-20
Maintenance Level
Direct support

| In Chassis Run-In |

WARNING
Ensure engine compartment is free of all tools and working
material before starting engine. Failure to do this may cause injury
to personnel or damage to equipment.
CAUTION
If any leaks or abnormal noise is noted, stop engine immediately
and correct as necessary. Any abnormalities must be corrected
before proceeding.
1. Start engine (TM 9-2320-280-10) and allow engine to idle for five to ten minutes.
2. Stop engine and inspect oil level and coolant level (TM 9-2320-280-10)|
3. Check for leaks. If any leaks are found, correct as necessary.
NOTE

It may be necessary to block air flow to radiator.

4.  Start engine (TM 9-2320-280-10) and run at 1/4 to 1/2 engine throttle until coolant temperature
reaches 165°-195°F (74°-90°C).

5. Repeat steps 2 and 3.

6. Set engine idle speed (TM 9-2320-280-20).

FOLLOW-ON TASK: Follow break-in service|(TM 9-2320-280-10)
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Section Il. ENGINE REPLACEMENT

3-21. ENGINE REPLACEMENT TASK SUMMARY

TM 9-2320-280-34

oeoy PROCEDURES Pt
[3-21.1] Engine Replacement in Shipping/Storage Container [3-44.2]
[3-22] Engine Removal (6.2 L and 6.5 L [Detuned]) [3-46]
Engine Installation (6.2 L and 6.5 L [Detuned])
Engine Removal (6.5 L)
Engine Installation (6.5 L)
Engine Preparation (6.2 L and 6.5 L)
Change 2 3-44.1
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3-21.1. ENGINE REPLACEMENT IN SHIPPING/STORAGE CONTAINER

This task covers:

a. Removal b. Installation
INITIAL SETUP:
Tools Manual References
General mechanic’s tool kit: TM 9-2320-280-24P
automotive [(Appendix G, Item 1) TM 9-2815-237-34
Special Tools Personnel Required
Engine lifting sling [((Appendix G, Item 22) One mechanic
Materials/Parts One assistant
Eight lockwashers[Appendix B, Item 104) General Safety Instructions
Direct personnel to stand clear during hoisting
operation.
Maintenance Level
Direct support
a. Removal
1. Press air-release button (1) located at center of breather valve (2) before opening engine container
(5).
2.  Remove twenty-six nuts (19), washers (18), capscrews (16), and upper container (4) from lower con-
tainer (13).
3. Position engine lifting sling on engine (6) and install on right cylinder head (23) with two capscrews
(24).
4. Install sling bracket on left cylinder head (20) with two capscrews (22). Tighten capscrews (22) and
install sling bracket to engine lifting sling with pin (21).
5. Remove four capscrews (14), lockwashers (8), and washers (7) from two engine mounts (12). Discard
lockwashers (8).
6. Remove four capscrews (9), lockwashers (8), and washers (7) from two rear engine mounts (11).
Discard lockwashers (8).
WARNING
Direct personnel to stand clear during hoisting operation. Failure
to do this may cause injury to personnel.
7. Attach hoist to engine lifting sling and remove engine (6) from lower container (13).
8. Prepare engine for assembly (TM 9-2815-237-34).

b. Installation

3-44.2

WARNING

Direct personnel to stand clear during hoisting operation. Failure
to do this may cause injury to personnel.

Attach hoist to engine lifting sling.
Install engine assembly (6) in lower container (13).

Install engine assembly (6) on two rear engine mounts (11) with four washers (7), lockwashers (8),
and capscrews (9).

Install engine assembly (6) on two engine mounts (12) with four washers (7), lockwashers (8), and
capscrews (14).

Remove pin (21) from sling bracket.
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3-21.1. ENGINE REPLACEMENT IN SHIPPING/STORAGE CONTAINER (Cont'd)

6. Remove two capscrews (24) and engine lifting sling from right cylinder head (23).
Remove two capscrews (22) and sling bracket from left cylinder head (20).

8. Visually check humidity indicator (17) for discolorization. If indicator (17) is dark purple, replace
desiccant (3).

~

NOTE
Ensure gasket is seated properly.
9. Position upper container (4) using alignment pins (15) on gasket (10) and lower container (13).

10. Insta%l u)pper container (4) on lower container (13) with twenty-six capscrews (16), washers (18), and
nuts (19).

BRACKET

FRONT RIGHT
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3-22. ENGINE REMOVAL (6.2 L AND 6.5 L [DETUNED])

This task covers:

Removal

INITIAL SETUP:

Applicable Models

All vehicles except: M997A2, M1025A2,
M1035A2, M1043A2, M1045A2, M1097A2,
M1123

Tools

General mechanic's tool kit:

automotive [(Appendix G, Item 1)
Special Tools

Engine lifting sling [(Appendix G, Item 22)
Hex head driver, 8 mm, Item 115)

Material/Parts
Engine/Transmission support sling

{Appendix G, Fig. 24 through 40) (Optional)

Personnel Required

One mechanic
One assistant

Manual References

TM 9-2320-280-10
TM 9-2320-280-20
TM 9-2320-280-24P

Equipment Condition
¢ Battery ground cable disconnected
(TM 9-2320-280-20).
¢ Hood raised and secured (TM 9-2320-280-10)!
¢ Engine access cover removed
(TM 9-2320-280-20).

General Safety Instructions

¢ Hood must be supported during removal.

¢ Do not remove surge tank filler cap before
releasing internal pressure.

¢ Do not drain oil when engine is hot.

e Alternator must be supported during removal.

* Do not touch hot exhaust system components
with bare hands.

¢ Do not use diesel fuel near fires, flames, or
sparks.

¢ Transmission must be supported during
engine removal.

¢ Direct personnel to stand clear during hoisting
operation.

¢ Do not use hands to free engine of hangups or
snags.

¢ Parking brake to be applied throughout
procedure.

Maintenance Level

Direct support

NOTE

e Replacement parts for 1990 and above engines and previous model
engines are basically the same. Refer to engine decal model
number on left rocker arm cover before ordering replacement

parts.

e This procedure is for 6.2L and detuned 6.5L engines only. Refer
to para. 3-24|for 6.5L engine removal.

Removal

3-46

CAUTION

Throughout engine removal procedure, cover or plug all hoses
immediately after disconnecting to prevent contamination.

Disconnect connector plug (7) from connector to receptacle (6).

WARNING

Hood must be supported during removal. Failure to support hood
may cause injury to personnel and damage to equipment.

Remove four screws (15), lockwashers (14), and bracket (13) from airlift bracket (10). Discard

lockwashers (14).

Lower hood and remove two cotter pins (3), washers (4), hinge pins (8), washers (1), and two
upper hinge halves (2) from lower hinge halves (5). Discard cotter pins (3).

Remove hood with prop rod (9) and bracket (13) attached.
Remove two cover plates (11) and seals (12) from airlift brackets (10).
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3-22. ENGINE REMOVAL (6.2L) (Cont'd)
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TM 9-2320-280-34

3-22. ENGINE REMOVAL (6.2L) (Cont’d)

6.

7.

8.

WARNING

Do not remove surge tank filler cap before depressurizing system
when engine temperature is above 190°F (88°C). Steam or hot
coolant under pressure will cause severe burns.

If engine is hot, remove surge tank filler cap (1) by placing a thick cloth over cap (1). Press down and
turn counterclockwise to its first stop to release internal pressure.

After pressure has escaped, press down and turn cap (1) counterclockwise again and remove.

NOTE
Have drainage container ready to catch coolant.

Open and remove draincock (2) and allow system to drain.
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TM 9-2320-280-34

3 - 22. ENGINE REMOVAL (6.2L) (Cont'd)

10.
11.

12.

13.

Remove four screws (18) and connector receptacle (19) from bracket (17).
Loosen rear receptacle cover (20) and slide wires of receptacle (19) out through slot in bracket (17).

Remove nut and lockwasher assembly (24), screw (22), and harness and clamp (23) from
left splash shield (7). Discard nut and lockwasher assembly (24).

Remove locknut (21), washer (14), capscrew (15), washer (14), and left splash shield (7) from
support bracket (16). Discard locknut (21).

NOTE

Early production vehicles used studs to connect splash shields to
airlift brackets.

Remove locknut (2), washer (3), washer (4), capscrew (11), and washer (3) from left splash shield (7)

and airlift bracket (1). Discard locknut (2).

14.

15.

16.

17.

18.

19.

Remove capscrew (12), lockwasher (13), and left splash shield (7) from airlift bracket (1).
Discard lockwasher (13).

Remove locknut (5), washer (6), capscrew (10), washer (9), and left splash shield (7) from
bracket (8). Discard locknut (5).

Remove locknut (30), two washers (29), capscrew (31), and right splash shield (39) from support
bracket (28). Discard locknut (30).

Remove locknut (32), washer (33), washer (34), capscrew (35), and washer (33) from right splash
shield (39) and airlift bracket (1). Discard lodknut (32).

Remove locknut (37), washer (36), capscrew (25), and fuel line clamp (38) from right splash
shield (39). Discard locknut (37).

Remove screw (27), lockwasher (26), and right splash shield (39) from airlift bracket (1). Discard
lockwasher (26)
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3-22. ENGINE REMOVAL (6.2 L) (Cont'd)
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3-22. ENGINE REMOVAL (6.2 L) (Cont'd)

20.
21.
22.
23.
24,
25.

26.

27.
28.

29.

Loosen clamp (1) and disconnect radiator inlet hose (2) fom engine.

Loosen clamp (5) and disconnect surge tank-to-radiator vent hose (4) from adapter (6).
Loosen clamp (15) and disconnect control valve hose (14) from bulkhead adapter (16).
Disconnect fan drive hose (17) from fan drive (18).

Loosen clamp (9) and disconnect lower radiator front hose (10) from radiator (3).

Remove locknut (25), washer (26), capscrew (31), washer (30), large washer (29), and lower
mount (27), from frame bracket (28). Discard locknut (25).

Remove four locknuts (11), washers (12) capscrews (13), and two brackets (8) from airlift
bracket (7). Discard locknuts (11).

WARNING

Do not drain engine oil when engine is hot. Severe injury to per-
sonnel will result.

CAUTION

Cover or plug all hoses and immediately after disconnection to
prevent contamination.

NOTE

Have drainage container ready to catch oil.

Disconnect engine oil cooler supply and return lines (22) from engine oil cooler ports (21).

Loosen two hose clamps (19) and disconnect transmission oil cooler line connector hoses (23) from
transmission oil cooler ports (20).

Lift up radiator (3) and shroud and oil cooler assembly (24) and remove from vehicle.
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3-22. ENGINE REMOVAL (6.2 L) (Cont'd)
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3-22. ENGINE REMOVAL (6.2 L) (Cont'd)

NOTE
Mark front of fan blade for installation.
Make sure the clutch adapter nipple is at the 6 o'clock
position when removing fan blade.
30. Position clutch adapter fitting (3) at the 6 o'clock position.
31. Remove four nuts (5), lockwashers (4), and fan blade (1) from fan drive (2). Discard lockwashers (4).
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3-22. ENGINE REMOVAL (6.2 L AND 6.5 L [DETUNED]) (Cont'd)

32. Remove two screws (7), washers (8), and flat washers (9) from air horn (10) and intake
manifold (12).

CAUTION

Cover opening of intake manifold to prevent foreign material from
entering engine.

33. Loosen two clamps (6) and remove air horn (10) and air intake elbow (15) from air horn support
bracket (13), intake manifold (12), and air cleaner (14).

34. Remove gasket (11) from intake manifold (12). Discard gasket (11).
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3-22. ENGINE REMOVAL (6.2 L AND 6.5 L [DETUNED]) (Cont'd)

35.

36.
37.

38.

39.
40.

41.

42,
43.
44.

45.
46.
47.

48.

3-56

NOTE
Perform steps 35 through 48 for M997 and M997A1 vehicles only.
Remove screw (10) and clamp (11) from adjusting bracket (5).
NOTE
Prior to removal, tag leads for installation.
Disconnect two compressor leads (23) from two harness leads (24).

Remove nut (9), lockwasher (8), and washer (7) from adjusting bracket (5) and stud (2) on engine
front cover (1). Discard lockwasher (8).

Remove two nuts (14), lockwashers (13), washers (12), capscrews (3), washers (4), and clamp (21)
from adjusting bracket (5) and compressor (20). Discard lockwashers (13).

Remove adjusting bracket (5) and washer (6) from stud (2) on engine front cover (1).

Loosen two capscrews (17) securing compressor (20) to support bracket (22) and remove
drivebelt (16) from pulley (15).

Loosen hose clamp (26) and disconnect hose (27) from surge tank (25).
NOTE
Place surge tank hose clear of compressor.
Disconnect vent line (31) from air cleaner fitting (32).
Disconnect vent line (28) from fitting (29) on air cleaner (30).

Remove two capscrews (17), lockwashers (18), and washers (19) from compressor (20) and
support bracket (22). Discard lockwashers (18).

CAUTION

Be careful when removing compressor from support bracket, or
damage to equipment may result.

Place compressor and hoses on ground away from engine to
prevent hang-ups during engine removal.

Remove compressor (20) from support bracket (22).
Remove capscrew (41) and brackets (22) and (43) from cylinder head (44).

Remove two nuts (39), lockwashers (38), washers (37), four clamps (35), and cables (36) from two
studs (34). Discard lockwashers (38).

Remove two studs (34), washers (33), fuel line clamps (40), and brackets (22) and (43) from cylinder
head (44) and engine block (42).
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NOTE

Perform steps 49 through 63 for vehicles equipped with Prestolite
200 amp alternator only.

49. Remove four screws (21), lockwashers (1), cover (2) and gasket (3) from regulator (7). Discard
lockwashers (1).

NOTE
Prior to removal, tag leads for installation.
50. Remove nut (16), washer (15), and lead 2A (14) from stud (13).
51. Remove nut (19), lockwasher (18), and lead 5A (17) from stud (8). Discard lockwasher (18).
52. Remove nut (4), lockwasher (5), and lead 568 (6) from stud (8). Discard lockwasher (5).
53. Remove rubber wedge (20) from opening in regulator (7).

54. Loosen capscrews (12) on alternator adjusting bracket (9) and two capscrews (41) on alternator (49),
alternator mounting bracket (48), and support bracket (39).
55. Remove three drivebelts (10) from alternator pulley (11).

56. Slide back rubber boot (27) and remove nut (24), lockwasher (23), washer (25), fuse (26),
insulator (22), alternator positive cable (28), and bushing (29) from positive stud (30). Discard
lockwasher (23).

57. Remove nut (35), lockwasher (34), lead 3B (33), and ground strap (31) from ground stud (32).
Discard lockwasher (34).
WARNING
Alternator must be supported during removal and installation.

Failure to support alternator may cause injury to personnel or
damage to equipment.

NOTE

¢ Perform step 59 for vehicles with old support bracket
configuration.

¢ Perform steps 60 and 61 for vehicles with new support bracket
configuration.

59. Remove locknut (44), washer (45), capscrew (38), spacer (47), power steering line clamps (46), and
harness clamp (40) from alternator bracket (39). Discard locknut (44).

60. Remove locknut (57), washer (58), capscrew (53), washer (55), harness clamp (56), and power
steering lines clamp (59) from bracket (61). Discard locknut (57).

61. Remove two capscrews (54), lockwashers (52), washers (51), and spacer (60) from alternator (50)
and power steering lines bracket (61), alternator support bracket (62) and mounting bracket (63).
Discard lockwashers (52).

In some cases, a thru-bolt and nut may be present on mounting
bracket instead of standard capscrews and washers.

62. Remove two capscrews (41), lockwashers (42), and washers (43) from alternator (49), support
bracket (39), and mounting bracket (48). Discard lockwashers (42).

63. Remove alternator (49) from mounting bracket (48).
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NEW 6.2L CONFIGURATION
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64.
65.

66.

67.

68.

3-60

NOTE

¢ Disconnects for the 100 amp and 200 amp Neihoff regulators are
basically the same. Differences are shown in the illustration.

¢ Perform steps 64 through 77 for vehicles equipped with Neihoff
200 amp alternator only.

¢ Prior to removal, tag leads for installation.

Disconnect regulator plug (13) from voltage regulator (12).

Slide back rubber boot (4) and remove nut (3), lead 5A (2), and washer (1) from red (energize)
terminal (19).

Slide back rubber boot (5) and remove nut (6), lead 2A (7), and washer (8) from yellow (AC)
terminal (9).

Remove two screws (18), spring tension washers (17), and washers (16) from voltage regulator (12)
and alternator (15). Discard spring tension washers (17).

Remove capscrew (10), lockwasher (11), spacer (14), and voltage regulator (12) from alternator (15).
Discard lockwasher (11).
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69.

70.

71.

72.

73.

74.

75.

76.

77.

3-62

NOTE

Prior to removal, tag leads for installation.
Remove nut (29), lockwasher (28), washer (27), lead 3B (26), and ground strap (25) from ground
stud (24). Discard lockwasher (28).

Slide back rubber boot (30) and remove nut (1), lockwasher (2), washer (3), fuse link (4) insulator
washer (31), alternator positive cable (5), and washer (6) from positive stud (7). Discard
lockwasher (2).

Loosen capscrew (12) and (14) on alternator adjusting bracket (9) securing alternator (20) to
alternator mounting bracket (19) and support bracket (18).

Remove three drivebelts (8) from alternator pulley (23).

WARNING

Alternator must be supported during removal and installation.
Failure to support alternator may cause injury to personnel or
damage to equipment.

Remove capscrew (12), lockwasher (11), and washer (10) from alternator (20) and adjusting
bracket (9). Discard lockwasher (11).

Remove capscrew (14), washer (13), and alternator adjusting bracket (9) from

mounting bracket (19).
NOTE

¢ Perform step 76 for vehicles with new alternator support
bracket configuration.

¢ In some cases, a thru-bolt and nut may be present on mounting
bracket instead of standard capscrews and washers.
Remove two capscrews (15), lockwashers (16), and washers (17) from alternator (20) and support
bracket (18) and mounting bracket (19). Discard lockwashers (16).

Remove two capscrews (15), lockwashers (16), washers (17), and spacer (22) securing
alternator (20), power steering lines bracket (21), and support bracket (18) to mounting bracket
(19). Discard lockwashers (16).

Remove alternator (20).
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NOTE

¢ Steps 78 and 79 apply to all models except M997 and M997A1
vehicles.

¢ M996 and M996A1 vehicles have an additional wiring harness
clamp secured to stud.

78. Remove nut (5), lockwasher (4) and clamp (3) from stud (2). Discard lockwasher (4).
79. Remove capscrew (6), stud (2), and support bracket (1) from cylinder head (7).

M996, M996A1
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e (DR valves on vehicles equipped with deep water fording kit
contain two additional vent lines.

¢ Leave hoses connected to CDR valve.
80. Loosen clamp (16) and disconnect CDR valve oil fill tube hose (18) from oil fill tube (17).
81. Loosen clamp (14) and disconnect CDR intake manifold hose (19) from intake manifold (13).
82. Remove screw (8), washer (9) and controls cable clamp (10) from CDR valve (20) and bracket (22).
83. Remove two nuts (11) from two intake manifold studs (12).

84. Remove two nuts (21), CDR valve (20), and bracket (22) from two valve cover studs (15) and
studs (12).
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85.
86.

87.
88.
89.
90.

3-66

WARNING

Do not touch hot exhaust system components with bare hands.
Severe injury will result.

Remove nut (7), capscrew (2), washer (3), and clamp (1) from rear heat shield (9).
Remove capscrew (6) and rear heat shield (9) from heat shield (5).
CAUTION
Plug open transmission port to prevent contamination.

NOTE

Have drainage container ready to catch fluid.
Remove transmission oil dipstick (11) from dipstick tube (4).
Remove capscrew (10) from cylinder head (12).
Remove dipstick tube (4) from transmission (13).
Remove preformed packing (14) from dipstick tube (4). Discard preformed packing (14).

/.
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91. Install and close draincock (1).
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92.

93.

94.

95.

WARNING

Do not touch hot exhaust system components with bare hands.
Severe injury will result.

NOTE

It will be necessary to use an additional .5 in. (13 mm) drive
extension 12 in. (30 cm) to remove exhaust system mounting
hardware.

Remove three locknuts (16), washers (2), capscrews (3), and washers (2) from crossover pipe (17)

and right exhaust manifold (4). Discard locknuts (16).

Remove three locknuts (13), washers (12), capscrews (15), and washers (12) from crossover pipe (17)

and muffler (11). Discard locknuts (13).

Remove three locknuts (9), washers (7), capscrews (6), washers (7), and crossover pipe (17) from

left exhaust manifold (8). Discard locknuts (9).
Remove and discard gaskets (5), (10), and (14).

Change 2
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96. Remove six capscrews (2) and converter housing cover (3) from transmission (1).

NOTE

e It will be necessary to rotate flywheel clockwise from
capscrew in front of crankshaft to gain access to capscrews
securing torque converter.

¢ Have assistant hold crankshaft pulley in place when
removing capscrews securing flywheel to torque converter.

97. Remove six capscrews (5) and torque converter (4) from flywheel (6) and slide torque
converter (4) away from flywheel (6).
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CAUTION

Cover or plug all hoses and connections immediately after
disconnection to prevent contamination. Remove all plugs prior to
connection.

98. Loosen clamp (11) and disconnect surge tank-to-water crossover hose (10) from water crossover (9).
99. Loosen two clamps (8) and disconnect heater hoses (7) at water crossover (9) and water pump (12).

WARNING

Diesel fuel is highly flammable. Do not perform this procedure
near fire, flames, or sparks. Severe injury or death will result.

100. Loosen clamp (21) and disconnect fuel return hose (20) from fuel return line (22).
101. Loosen clamp (15) and disconnect fuel supply line (16) from fuel pump (17).
102. Loosen clamp (18) and disconnect vent line (19) from fuel pump (17).

103. Loosen clamp (13) and disconnect water pump inlet hose (14) from water pump (12).
104. Disconnect throttle return spring (25) from bracket (24).
105. Loosen two nuts (28) and disconnect cable assembly (23) from bracket (24).

106. Remove accelerator cable clip (27) and disconnect cable assembly (23) from throttle shaft lever (26).
Retain clip (27) for installation.
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107.

108.

109.
110.

111.

112.

3-72

WARNING

Diesel fuel is highly flammable. Do not perform this procedure
near fire, flames, or sparks. Severe injury or death will result.

NOTE

Tag fuel lines for installation.

Loosen clamps (16) and (17) and disconnect fuel inlet line (18) and fuel outlet line (19) from
fuel filter (15).

Remove assembled locknut (20) securing engine harness ground 3C (21) to body (1). Discard
assembled locknut (20).

Disconnect engine harness connector (6) from time delay module (10).

Remove rubber insulation (8) and disconnect engine harness connector plug (7) from protective
control box (9).

Remove rubber insulation (11), nut (12), capscrew (4), clamp (5) and engine harness (3) from
“A” beam (2).

Remove two screws (14), clamp (13), and engine harness (3) from body (1).
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113. Loosen two hose clamps (24) and (28) and disconnect control valve hose (23) from control valve (25)
and hydro-boost hose (27) from hydro-boost (29).

114. Remove nut (26), washer (30), and capscrew (22) from two clamps (31).

115. Disconnect high pressure line (32) from hydro-boost (29).

NOTE

Perform steps 116 and 117 for all models except M996, M996A1,
M997, and M997A1 vehicles.

116. Loosen capscrew (34) on alternator adjusting bracket (35) and two capscrews (36) on alternator
mounting bracket (37).

117. Remove two drivebelts (33). Tighten capscrew (34).

23)
v 08
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118. Disconnect spring clip (4) from modulator linkage (1).
119. Remove front mounting nut (2), washer (3) and modulator cable (6) from cable bracket (5).

s

)

& @

NOTE
Tag leads for installation.

120. Disconnect lead 36A (13) from oil pressure sending unit (8).

121. Disconnect engine harness lead 33B (9) from body harness lead 33A (12) and engine harness
lead 58A (10) from body harness lead 58B (11).

CAUTION

Cover or plug all hoses and connections immediately after
disconnection to prevent contamination.

NOTE

Have drainage container ready to catch oil.
122. Disconnect oil cooler supply line (15) and oil cooler return line (7) from engine (14).
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123. Remove nut (22), lockwasher (21), clamp (20) and STE/ICE-R leads harness (28) from stud (19) on

transmission (23). Discard lockwasher (21).

124. Disconnect harness connector 7 (18) from rpm sensor (17).

125. Remove nut (29), lockwasher (30), clamp (31) and kick-down connector lead 315C (25) from stud

(32) on transmission (23). Discard lockwasher (30).

126. Remove capscrew (16) and ground leads 3A (33) and 58A (34) from cylinder head (35).

127. Remove screw (26), clamp (24), kick-down connector lead 315C (25), and speedometer cable (27)

from transmission (23).

128. Disconnect connector lead 315C (25) from transmission (23) and remove lead 315C (25) from

clamp (24).

129. Remove screw (36) and transfer case indicator lamp ground leads (37) from cylinder head (35).

“A1” SERIES

Change 2
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130.
131.

I 132.

I 133.

I 134.
135.

3-76

e Perform steps 130 through 132 for M1026, M1026A1, M1036,
M1038, M1038A1, M1042, M1044, M1044A1, M1046, and
M1046A1 vehicles only.

¢ Prior to removal, tag leads for installation.
Remove nut (9), lockwasher (10) and lead 7 (11) from starter terminal (8). Discard lockwasher (10).
Remove nut (7), lockwasher (6) and lead 6 (4) from starter terminal (5). Discard lockwasher (6).

Remove assembled locknut (1) and clamp (3) from oil pan bracket screw (2). Discard assembled
locknut (1).

e Steps 133 through 135 apply to M996, M996A1, M997, and
M997A1 vehicles only.

¢ Prior to removal, tag leads for installation.

Remove tiedown strap (19), bolt (20), clamp (21), and 200 ampere cable (22) from starter (23).
Discard tiedown strap (19).

NOTE

Step 134 applies to M997 and M997A1 vehicles only. Step 135
applies to M996 and M996A1 vehicles only.

Remove assembled locknut (18), screw (15), cable (22), and clamps (16) and (17) from oil pan bracket (14).
Remove assembled locknut (18), screw (15), cable (22), and clamp (16) from oil pan bracket (14).

Change 2




T™M 9-2320-280-34

3-22. ENGINE REMOVAL (6.2 L AND 6.5 L [DETUNED]) (Cont'd)




T™ 9-2320-280-34

3-22. ENGINE REMOVAL (6.2 L AND 6.5 L [DETUNED]) (Cont'd)

Hardware securing positive and negative starter cables to starter
may have been removed previously depending upon vehicle
configuration.

136. Remove nut (11), lockwasher (12), and lead 3D (13), from starter (1). Discard lockwasher (12).

137. Remove screw (15) and two clamps (14) from positive cable 6A (17), negative cable 7A (16), and
starter (1).

138. Disconnect negative cable 7A (16) and lead 3D (13) from starter (1).

139. Remove nut (9), lockwasher (10), and positive cable 6A (17) and leads 81A (4) and 81B (8)
from starter (1). Discard lockwasher (10).

140. Remove screw (7), clip (6), and leads 74A (3) and 74B (5) from solenoid (2).

/ (2)
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e A —
% 5

3-78 Change 2



T™ 9-2320-280-34

3-22. ENGINE REMOVAL (6.2 L AND 6.5 L [DETUNED]) (Cont'd)

NOTE

¢ Install sling bracket on rear of engine first.
e Use four 15 x 25 mm capscrews to install lifting sling on engine.

141. Position engine lifting sling on engine (22) and install on right cylinder head (28) with two cap-
screws (27).

142. Install sling bracket (25) on left cylinder head (24) with two capscrews (23). Tighten capscrews (23)
and (27) and install sling bracket (25) to engine lifting sling (26) with pin (21).

FRONT
RIGHT
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CAUTION

When using front eyelet on lifting sling engine oil pan must be
supported during engine removal to prevent rear eyelet of lifting
sling from damaging windshield

NOTE
Hoist must be attached to:

¢ Forward eyelet of lifting sling when lifting engine on M996,
M996A1, M997, and M997A1.

¢ Intermediate eyelet when lifting engine on all other models.
¢ Rear eyelet when lifting engine and transmission together.
143. Raise engine (5) only enough to take pressure off mounting brackets.
144. Remove two locknuts (3), washers (4) and right engine mount insulator (1) from engine mount
bracket (2). Discard locknuts (3). Repeat for left engine mount.
WARNING

Transmission must be supported during engine removal. Failure
to do this may cause injury to personnel or damage to equipment.

If vehicle is moved because of limited shop space or tactical
movement, damage to the transmission and the vehicle may
occur. To prevent damage, the engine/transmission support sling
can be installed.

145. Support transmission (7) and remove four capscrews (8) and two studs (6) from transmission (7)
and engine (5).
WARNING
¢ Direct all personnel not participating in engine removal to stand
clear during hoisting operation. Failure to do this may cause
injury.
¢ Do not use hands to free engine of hang-ups or snags. Use
prybars to avoid injury.

CAUTION

Always remove the engine slowly and watch for the following:
engine binding or hard to move means that something may still
be connected to engine that must be removed; ensure that wiring,
lines, cables, and rods are not in the path of removal.

146. Hoist engine (5) slowly out of vehicle.
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FOLLOW-ON TASK: Prepare engine for disassembly[(para. 3-26).
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This task covers:

Installation

INITIAL SETUP:

Applicable Models

Material/Parts (cont’d)

All vehicles except: M997A2, M1025A2,
M1035A2, M1043A2, M1045A2,
M1097A2, M1123

Tools

General mechanic's tool kit:

automotive [(Appendix G, Item 1)

Special Tools

Engine lifting sling (Appendix G, Item 22)

Torque adapter, 3/4 in.

{Appendix G, Item 107)

ndix H, Item 117)
I, Item 108)
ix K, Item 100)
, Item 120)

Four lockwashers [(App

Engine/Transmission suport sling
, Fig. 24, through 40) (Optional)

Belt tension gauge [(Appendix G, Item 27)
Materials/Parts

Personnel Required
One mechanic

Two cotter pins (A

pendix H, Item 168) One assistant

Gasket|(Appendix E, Item 36)

Manual References

Preformed packing [(Appendix H, Item 179)
Three gaskets|(Appendix E, Item 19)
Tiedown strap|(Appendix K, Item 250)

TM 9-2320-280-10
TM 9-2320-280-20
TM 9-2320-280-24P

Locknut

(Appendix H, Item 54)

Locknut

(Appendix H, Item 73)

Equipment Condition

Two locknuts [(Appendix K, Item 65)
Fourteen locknuts|(Appendix B, Item 63)
Four locknuts (Appendix K, Item 80)
Four assembled locknuts

{Appendix H

Engine prepared for installation (para. 3-26).

General Safety Instructions

¢ Direct personnel to stand clear during
hoisting operation.

, Item 85)

Lockwasher|(Appendix H, Item 106)
Two lockwashers (Appendix
Two lockwashers
Two lockwashers
Two lockwashers (A
Two lockwashers [(Append

Eight lockwashers|[(Appendix B, Item 104)
Four lockwashers & , Item 107)

* Do not use hands to free engine if hangups

, Item 114) or snags. '
(Appendix H, Item 95) * Transmission must be supported during
(Appendix H, Item 109) engine installation.
endix H, Item 110) Maintenance Level
ix K. Item 103)

Direct support

Installation

3-82

WARNING

Direct all personnel not participating in engine installation to
stand clear during hoisting operation. Failure to do this may cause
injury.
Do not use hands to free engine of hangups or snags. Use prybars
to avoid injury.

CAUTION
Always install engine slowly. Lower into chassis carefully and
closely observe all engine components to prevent engine damage.
If transmission support sling was installed, remove prior to engine
installation.

NOTE

All plugs must be removed from hoses and connections prior to
reconnection.
Assistant will be needed for steps 1 through 7.
This procedure is for 6.2L and detuned 6.5L engines only. Refer to
[mpT]for 6.5L engine installation.
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1. Lower engine (1) into vehicle.
WARNING

Transmission must be supported during engine installation.
Failure to do this may cause injury to personnel or damage to
equipment.

Raise and support transmission (3).

Install transmission (3) on engine (1) with four capscrews (4) and two studs (2). Using torque
sequence tighten capscrews (4) and studs (2) to 35 1b-ft (48 N.m).

4. Align right engine mount insulator (5) to engine mount bracket (6) and install with two washers (8)
and locknuts (7). Repeat for left engine mount. Using torque adapter, tighten locknuts (7) to
90 lb-ft (122 N-m).

TRANSMISSION
TORQUE SEQUENCE
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Remove lifting device from engine lifting sling and lower transmission.
Remove two capscrews (3) and sling bracket (5) from left cylinder head (4).

Remove pin (1) and sling bracket (5) from engine lift sling.

®» N> o

Remove two capscrews (7) and engine lifting sling from right cylinder head (6) and remove engine
lifting sling from engine (2).
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NOTE

¢ It will be necessary to rotate flywheel clockwise from capscrew in
front of crankshaft to gain access to install capscrews to torque
converter.

¢ Have assistant hold crankshaft pulley in place when installing
flywheel to torque converter.

9. Align torque converter (10) to flywheel (8) with six capscrews (9).
10. Tighten capscrews (9) to 32 1b-ft (43 N-m).

11. Install converter housing cover (13) on transmission (11) with six capscrews (12)

Change 2
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12.

13.

14.

15.

16.

17.

18.
19.

20.

3-86

Install leads 74A (3) and 74B (5) on solenoid (2) with clip (6) and screw (7).

Steps 13 through 16 apply to vehicle M1026, M1036, M1038,
M1042, M1044, and M1046 only. Proceed to step 17 for all other
vehicle models.

Install positive cable 6A (17), lead 81A (4), lead 81B (8), and lead 6 (22) on starter terminal (23)
with lockwasher (10) and nut (9). Using torque adapter, tighten nut (9) to 25 1b-ft (34 N-m).

Install negative cable 7A (16), lead 3D (13), and lead 7 (25) on starter terminal (24) with
lockwasher (12) and nut (11). Using torque adapter, tighten nut (11) to 15 lb-ft (20 N-m).

Install two clamps (14), positive cable 6A (17), and negative cable 7A (16) on starter (1) with
screw (15).

Install clamp (21) and leads 6 (22) and 7 (25) on oil pan bracket (19) with capscrew (20) and
assembled locknut (18).

Connect positive cable 6A (17), lead 81A (4), and lead 81B (8) to starter (1) with lockwasher (10)
and nut (9).

Connect negative cable 7A (16) and lead 3D (13) to starter (1) with lockwasher (12) and nut (11).

Install two clamps (14), positive cable 6A (17), and negative cable 7A (16) on starter (1) with
screw (15).

Using torque adapter, tighten nut (11) to 15-1b-ft (20 N-m) and nut (9) to 25 1b-ft (34 N-m).
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NOTE
e Steps 21 and 22 apply to M996, M996A1, M997, and M997A1
vehicles only. Step 22 applies to M997 and M997A1 vehicles only.

e It may be necessary to remove lockwasher and nut from starter
terminal in order to install 200 amp cable.

21. Install 200 amp cable (11) to starter (1) with clamp (10), bolt (9), and tiedown strap (8).

22. Install 200 amp cable clamp (6) and engine wiring harness clamp (5) to oil pan bracket (2) with
screw (3) and assembled locknut (7).

23. Install air compressor harness clamp (4) to screw (3) on oil pan bracket (2) with assembled
locknut (7).

M997, M997A1
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24. Install gasket (23) and crossover pipe (30) to left exhaust manifold (21) with three washers (20),

capscrews (19), washers (20), and locknuts (22).

25. Install gasket (27) and crossover pipe (30) to muffler (24) with three washers (25), capscrews (28),

washers (25), and locknuts (26).

26. Install gasket (18) and crossover pipe (30) to right exhaust manifold (17) with three washers (15),

capscrews (16), washers (15), and locknuts (29).
27. Tighten locknuts (29), (22), and (26) to 26 1b-ft (35 N-m).

Change 2
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28.
29.

30.
31.
32.

33.

34.

35.
36.
37.

3-90

Connect kick-down connector lead 315C (11) to transmission (8).

Install connector lead 315C (14) and speedometer cable (13) on transmission (8) with clamp (10)
and screw (12).

Install lead 315C (14) on stud (18) on transmission (8) with clamp (17), lockwasher (16), and nut (15).
Connect harness connector 7 (3) to rpm sensor (2).

Install STE/ICE-R harness leads (9) on stud (4) on transmission (8) with clamp (5), lockwasher (6),
and nut (7).

Apply antiseize compound to ground leads 3A (20) and 58A (21) and install on left cylinder head (19)
with capscrew (1).

Connect transfer case indicator lamp ground leads (23) on cylinder head (19) with screw (22).

Connect engine harness leads 33B (32) and 58A (24) to body harness leads 33A (26) and 58B (25).
Connect lead 36A (27) to oil pressure sending unit (31).
Connect oil cooler supply line (29) and oil cooler return line (30) to engine (28).

Change 2
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38. Position modulator cable (41) through cable bracket (34) and install washer (35) and start front
mounting nut (36).

CAUTION

Ensure cable is clear of exhaust system or other sources of extreme
heat to prevent damage to equipment.

NOTE

Do not tighten mounting nuts.
39. Pull modulator control rod (37) to the rear until stop is engaged and hold in position.

40. With modulator cable (41) in idle position (cable core is extended), adjust modulator mounting
nuts (36) and (40) until modulator control rod head (38) and spring clip (39) align.

41. Tighten mounting nuts (36) and (40) and recheck alignment. Readjust if alignment has changed.

42, Pull modulator cable core (33) outward and connect spring clip (39) to modulator control rod
head (38).

43. Check modulator cable (41) for ease and smoothness of operation and ensure cable returns to the
idle position.
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3-23. ENGINE INSTALLATION (6.2 L AND 6.5 L [DETUNED]) (Cont'd)

44. Connect control valve hose (4) to control valve (7) and hydro-boost hose (6) to hydro-boost (8) and
tighten clamps (5) to 10-20 1b-in. (1-2 N.m).

45. Connect two clamps (3) with capscrew (2), washer (1), and nut (9).

46. Connect high pressure line (10) to hydro-boost (8).
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3-23. ENGINE INSTALLATION (6.2 L AND 6.5 L [DETUNED]) (Cont'd)

47. Connect fuel inlet (28) and fuel outlet (29) lines to fuel filter (25) and tighten clamps (26) and (27).
48. Connect engine harness connector (17) to time delay module (23).
49. Connect harness connector plug (19) to protective control box (20).

50. Apply antiseize compound to engine harness ground 3C (31) and install on body (11) with
assembled locknut (30).

51. Install engine harness (13) on body (11) with clamp (12) and two screws (24).
52. Install engine harness (13) on “A” beam (14) with clamp (16), capscrew (15), and nut (22).
53. Install two rubber insulation pads (18) and (21) to “A” beam (14) and protective control box (20).
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3-23. ENGINE INSTALLATION (6.2 L AND 6.5 L [DETUNED]) (Cont'd)

54.
55.
56.

57.
58.
59.
60.
61.
62.

63.
64.
65.

66.
67.
68.

3-94

Install cable assembly (1) on throttle shaft lever (4) with accelerator cable clip (7).
Install cable assembly (1) to cable bracket (2) with two nuts (8).

Connect throttle return spring (3) to cable bracket (2).
NOTE

Steps 57 through 62 cover accelerator linkage adjustment.
Loosen nuts (8) on cable bracket (2).
Fully depress accelerator pedal.
Hold throttle shaft lever (4) on injection pump (5) in full throttle position.
Adjust nuts (8) up or down so cable end (6) holds throttle shaft lever (4) in full throttle position.
Tighten nuts (8) on cable assembly (1) to cable bracket (2).

Release accelerator pedal and ensure throttle shaft lever (4) returns all the way to idle position.

WARNING

Ensure fuel pump vent line is properly attached to top vent line
fitting of fuel pump. Improper vent line installation may cause
injury to personnel or damage to equipment.

Connect vent line (22) to fuel pump (19) and tighten clamp (21).
Connect fuel supply line (18) to fuel pump (19) and tighten clamp (17) to 10-20 1b-in. (1-2 N.m).

Connect fuel return hose (20) to fuel return line (24) and tighten clamp (23) to 10-20 lb-in. (1-2
Nem).

Connect water hoses (9) to water crossover (12) and water pump (14) and tighten clamps (10).
Connect water pump inlet hose (16) to water pump (14) and tighten clamp (15).

Connect surge tank-to-water crossover hose (11) to crossover (12) and tighten clamp (13)
to 10-20 1b-in. (1-2 N.m).

Change 2
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3-23. ENGINE INSTALLATION (6.2 L AND 6.5 L [DETUNED]) (Cont'd) I

69.

70.

71.
72.

73.

74.

Install rear shield (33) to heat shield (29) with capscrew (30).
NOTE

Remove plug prior to installation of transmission oil dipstick tube.
Apply RTV sealant on preformed packing (38) and install preformed packing (38) on transmission oil [l
dipstick tube (28).
Push dipstick tube (28) into opening (37) in transmission (36).
Install dipstick tube (28) to cylinder head (35) with capscrew (39). Tighten capscrew (39) to
25-37 1b-ft (34-50 N-m).

Install clamp (25) and rear heat shield (33) on transmission dipstick tube (28) with washer (26),
capscrew (27), and nut (31).

Install transmission oil dipstick (34) in dipstick tube (28).
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3-23. ENGINE INSTALLATION (6.2 L AND 6.5 L [DETUNED]) (Cont'd)

75.

76.

77.

78.

79.
80.

81.

82.

83.
84.

85.
86.
87.
88.
89.
90.

3-96

NOTE

¢ Perform steps 75 through 90 for vehicles equipped with Prestolite
200 amp alternator only.

¢ Perform steps 75 through 77 for early production vehicles only.

¢ In some cases, a thru-bolt and nut may be present on mounting
bracket instead of standard capscrews and washers.

Position alternator (16) on support bracket (6) with mounting bracket (15) between support
bracket (6) and alternator (16) and install two washers (7), lockwashers (8), and capscrews (9).
Do not tighten capscrews (9).

Align alternator (16) with adjusting bracket (4) and install washer (3), lockwasher (2), and
capscrew (1). Do not tighten capscrew (1).

Install power steering lines clamps (12) and harness clamp (10) to alternator support bracket (6)
with capscrew (5), spacer (11), washer (14), and locknut (13).

NOTE

Perform steps 78 through 81 for vehicles with new alternator
support bracket configuration.

Position alternator (31) on mounting bracket (44) with power steering lines bracket (42) on the
outside of alternator support bracket (43).

Position spacer (41) between alternator (31) and mounting bracket (44).

Secure alternator (31), spacer (41), power steering lines bracket (42), and support bracket (43) to
mounting bracket (44) with two washers (32), lockwashers (33), and capscrews (35).

Install power steering lines clamps (40) and harness clamp (37) to bracket (42) with washer (36),
capscrew (34), washer (38), and locknut (39).

NOTE

Ensure terminals are clean before connections are made.

Install ground strap (29) and lead 3B (28) to ground stud (27) with lockwasher (30) and nut (17).
Tighten nut (17) to 8-12 lb-ft (11-16 N-m).

Install insulator (18) in fuse (22).

Install bushing (25), positive cable (24), fuse (22), and insulator (18) on positive stud (26) with
washer (21), lockwasher (20), and nut (19). Tighten nut (19) to 10-15 Ib-ft (14-20 N-m). Slide
rubber boot (23) over nut (19).

Install three drivebelts (54) on alternator pulley (55).

Install lead 568 (51) to stud (563) with lockwasher (50) and nut (49).

Install lead 5A (60) to stud (53) with lockwasher (61) and nut (62).

Install lead 2A (57) to stud (56) with washer (58) and nut (59).

Install rubber wedge (63) in opening of regulator (52).

Install gasket (48) and cover (47) to regulator (52) with four lockwashers (46) and screws (45).

Change 2
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3-23. ENGINE INSTALLATION (6.2 L AND 6.5 L [DETUNED]) (Cont'd)

91.
92.

93.

94.

95.

96.

3-98

Installation for the 100 amp and 200 amp Neihoff regulators are
basically the same. Differences are shown in the illustration.

Apply sealing compound to threads of capscrew (10).

Install spacer (14) and voltage regulator (12) on alternator (15) with lockwasher (11) and
capscrew (10). Tighten capscrews (10) to 88-94 1b-in. (10-11 N.m).

Install two washers (16), spring tension washers (17) and screws (18) on voltage regulator (12) and
alternator (15). Tighten screws (18) to 30-34 1b-in (3-4 N.m).

Install washer (1), lead 5A (2), and nut (3) on red (energize) terminal (19). Tighten nut (3) to
23-27 1b-in. (2.6-3.0 N.m). Slide rubber boot (4) over terminal (19).

Install washer (8), lead 2A (7), and nut (6) on yellow (AC) terminal (9). Tighten nut (6) to 18-22 1b-in.
(2.0-2.5 N.m). Slide rubber boot (5) over terminal (9).

Connect regulator plug (13) to voltage regulator (12).

Change 2
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3-23. ENGINE INSTALLATION (6.2 L AND 6.5 L [DETUNED]) (Cont'd)

97.

98.

99.

100.

101.
102.

103.

104.
105.

3-100

NOTE

¢ Perform steps 97 through 105 for vehicles equipped with
Neihoff 200 amp alternator.

¢ Perform step 98 for vehicles with new alternator support bracket
configuration.

¢ In some cases, a thru-bolt and nut may be present on mounting
bracket instead of standard capscrews and washers.

Position alternator (20) on mounting bracket (19) with support bracket (18) between mounting
bracket (19) and alternator (20) and install two washers (17), lockwashers (16), and capscrews (15).
Do no tighten capscrews (15).

Position alternator (20) on mounting bracket (19) with support bracket (18) and power steering lines
bracket (21) on the outside of alternator mounting flange (22) and install spacer (23), two washers
(17), lockwashers (16), and capscrew (15).

Position alternator adjusting bracket (9) and install washer (10), lockwasher (11), and capscrew (12).
Do not tighten capscrew (12).

Align alternator (20) with adjusting bracket (9) and install washer (13) and capscrew (14). Do not
tighten capscrew (14).

NOTE

Ensure terminals are clean before connections are made.
Install insulator washer (32) in fuse link (4).

Install washer (6), positive cable (5) fuse link (4) and insulator washer (32) on positive stud (7) with
washer (3), lockwasher (2), and nut (1). Tighten nut (1) to 10-15 1b-ft (14-20 N.m)

Install ground strap (26) and lead 3B (27) to ground stud (25) with washer (28), lockwasher (29),
and nut (30). Tighten nut (30) to 8-12 lb-ft (11-16 N.m)

Install three drivebelts (8) on alternator pulley (20).
Install rubber boot (31) over stud (7).
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T™ 9-2320-280-34

3-23. ENGINE INSTALLATION (6.2 L AND 6.5 L [DETUNED]) (Cont'd)

\{/’ P~

Change 2 3-101



T™ 9-2320-280-34
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106.

107.

108.
109.
110.

111.
112.

113.
114.
115.
116.
117.
118.

3-102

NOTE
Perform steps 106 through 118 for M997 and M997A1 vehicles
only.

Install brackets (12) and (10) and two fuel line clamps (8) on cylinder head (13) and engine block (11)
with two washers (1) and studs (2). Tighten studs (2) to 40 1b-ft (54 N.m).

Install four clamps (3) and two cables (4) on studs (2) with two washers (5), lockwashers (6), and
nuts (7). Tighten nuts (7) to 40 lb-ft (54 N.m).

Secure bracket (12) and (10) on cylinder head (13) with capscrew (9).
Tighten capscrew (9) to 40 lb-ft (54 N.m).

Install compressor (33) on support bracket (10) with two washers (32), lockwashers (31), and
capscrew (30). Do not tighten.

Place drivebelt (29) on pulley (28).

Install washer (19) and adjusting bracket (18) to stud (15) on engine front cover (14) with washer (20),
lockwasher (21), and nut (22). Install adjusting bracket (18) and harness clamp (34) on compressor
(33) with two washers (17), capscrew (16), washers (25), lockwashers (26), and nuts (27).

Connect two harness leads (35) to two compressor leads (36).

Install clamp (24) on adjusting bracket (18) with screw (23).

Adjust belt (29) tension using belt tension gauge and tighten two capscrews (30).
Install hose (41) on surge tank (39) with clamp (40).

Connect vent line (38) to air cleaner fitting (37).

Connect vent line (42) to fitting (43) on air cleaner (44).

Change 2
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119. Position CDR valve (12) and bracket (10) over two intake manifold studs (3) and valve cover studs (6).
120. Secure bracket (10) on intake manifold (2) with two nuts (14). Tighten nuts (14) to 15 1b-ft (20 N.m).
121. Secure bracket (10) on valve cover (13) with two nuts (11). Tighten nuts (11) to 10 1b-ft (14 N.m).

122. Install heater control cable clamp (1) to CDR valve (12) and bracket (10) with washer (16) and
screw (15). Tighten screw (15) to 15 1b-ft (20 N.m).

123. Connect CDR valve oil fill tube hose (9) to oil fill tube (8) with clamp (7).
124. Connect CDR valve intake manifold hose (5) to intake manifold (2) with clamp (4).
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3-23. ENGINE INSTALLATION (6.2 L AND 6.5 L [DETUNED]) (Cont'd)

NOTE

¢ Steps 125 through 127 apply to all models except M997 and
M997A1 vehicles.

* M996 and M996A1 vehicles have an additional clamp installed
on stud.
125. Install air horn support bracket (22) on engine block (23) with stud (17).

126. Install lower end of air horn support bracket (22) on engine block (23) with capscrew (21).
Tighten capscrew (21) and stud (17) to 40 1b-ft (54 N-m).

127. Install clamp (18) on stud (17) with lockwasher (20) and nut (19).

M996, M996A1
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128. Install gasket (7) on intake manifold (8).

129. Coat threads of two screws (3) with sealing compound. Install air horn (6) and air intake elbow (10)
[ ] on intake manifold (8) and install with two flat washers (5), washers (4), and screws (3). Tighten
screws (3) to 40-45 1b-in. (54-61 N-m).

130. Install air intake elbow (10) on air cleaner (11) and tighten with clamp (1).

131. Slide clamp (2) to air horn support bracket (9) and install air horn (6) on air horn support bracket (9)
with clamp (2).

GO
(&) (&)
\\
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3-23. ENGINE INSTALLATION (6.2 L AND 6.5 L [DETUNED]) (Cont'd)

132.
133.
134.

135.

136.

137.
138.

NOTE

Perform steps 132 through 136 for all models except M996,
M996A1, M997, and M997A1 vehicles.

Feed belt set (22) into grooves on crankshaft pulley (21), water pump pulley (14), alternator
pulley (17), and power steering pump pulley (20).

Loosen three capscrews (15) from alternator (18) and alternator bracket (19).

Adjust alternator belt set (22) by inserting 1/2-inch drive ratchet and extension in square hole (27)
of alternator bracket (16). Turn until belt set (22) appears tight, and tighten three capscrews (15)
on alternator bracket (16).

Using belt tension gauge, check each belt of belt set (22) individually for proper tension.

NOTE
e New belt tension should read 105 + 5 lbs (476 + 22 N).
e Used belt tension should read 90 + 5 1bs (400 + 22 N).

If belt set (22) tension is correct, tighten three capscrews (15) on alternator (18) to 40 lb-ft (54 N-m).
If not, repeat steps 133 through 135. If tension cannot be properly adjusted, replace belt set (22).

Position fitting (13) on clutch adapter (24) at 6 o'clock.

Align fan blade (12) onto fan drive (23) and install with four lockwashers (26) and nuts (25).
Tighten nuts (25) to 45 lb-ft (61 N-m).
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139. Align radiator assembly (3) on frame bracket (21), and rear support brackets (24) to airlift brackets
(7).

140. Install rear support brackets (24) on airlift brackets (7) with four capscrews (12), washers (11),
and locknuts (10). Do not tighten locknuts (10).

141. Install radiator assembly (3) and mount (20) on frame bracket (21) with large washer (22),
washer (19), capscrew (23), washer (19), and locknut (18). Do not tighten capscrew (23).

142. Connect two transmission oil cooler line connector hoses (25) to transmission oil cooler ports (27)
and tighten hose clamps (26) to 10-20 lb-in. (1-2 N.m).
143. Connect engine oil cooler supply and return lines (29) to engine oil cooler ports (28).

NOTE

e Fan shroud should be aligned so the following dimensions are
maintained. Adjustments may be made by tilting the
radiator/shroud assembly. Distance "A" from the edge of shroud
ring and rear edge of fan must be 1.5 £ .125 in. (38.1 + 3 mm).
Measure distance "A" at the 2, 4, 8, and 10 o'clock positions.

¢ Fan blade to fan shroud clearance, the distance between the top
of the fan blade and fan shroud, must not be less than .25 in. (6
mm) at any position.

144. Tighten locknuts (10) to 26 1b-ft (35 N-m). Tighten capscrew (23) to 30 lb-ft (41 N-m).
145. Connect lower radiator front hose (9) to radiator (3) and tighten clamp (8).

146. Connect fan drive hose (13) to fan drive (14).

147. Connect control valve hose (16) to bulkhead adapter (15) and tighten clamp (17).
148. Connect radiator inlet hose (2) to engine and tighten clamp (1).

149. Connect surge tank-to-radiator vent hose (4) to adapter (6) and tighten clamp (5).

4 O'CLOCK POSITION
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150.

151.
152.

153.

154.

155.

156.
157.

158.

159.

Early production vehicles used studs to secure splash shields to
airlift brackets.

Install left splash shield (10) on bracket (11) with washer (9), capscrew (12), washer (9), and
locknut (8).

Install harness and clamp (22) on splash shield (10) with screw (21) and assembled locknut (23).

Install connector receptacle (19) on bracket (17) with four screws (18) and lockwashers (18.1).
Tighten receptacle cover (20).

Install left splash shield (10) on airlift bracket (4) with washer (15) and capscrew (14). Tighten
capscrew (14) to 15 lb-ft (20 N-m).

Install left splash shield (10) on airlift bracket (4) with washer (6), capscrew (13), washer (7),
washer (6), and locknut (5). Tighten capscrew (13) to 95-145 lb-in. (11-16 N-m).

Install left splash shield (10) on support bracket (1) with washer (2), capscrew (16), washer (2), and
locknut (3). Tighten capscrew (16) to 6 1b-ft (8 N-m).

Install right splash shield (38) on airlift bracket (4) with lockwasher (25) and screw (26).

Install right splash shield (38) on airlift bracket (4) with washer (32), capscrew (34), washer (33),
washer (32), and locknut (31). Tighten capscrew (34) to 15 1b-ft (20 N-m).

Install right splash shield (38) on support bracket (29) with washer (28), capscrew (30), washer (28),
and locknut (27). Tighten capscrew (30) to 15 lb-ft (20 N-m).

Install fuel line clamp (37) on splash shield (38) with washer (36), capscrew (24), and locknut (35).
Tighten capscrew (24) to 15 1b-ft (20 N-m).

3-110
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160.
161.

162.

163.
164.

3-112

Install hood (3) and align two upper hinge halves (5) with lower hinge halves (6).

Install two upper hinge halves (5) on lower hinge halves (6) with washers (2), hinge pins (1),
washers (2), and cotter pins (4).

Install hood prop rod (9) and bracket (13) on airlift bracket (10) with four lockwashers (14) and
screws (15). Tighten screws (15) to 6 1b-ft (8 N.m).

Connect plug (8) to receptacle (7).

Install two seals (12) and cover plates (11) on airlift brackets (10).

Change 2
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FOLLOW-ON TASKS:

Fill engine oil, transmission oil, and power steering fluid to proper levels
(TM 9-2320-280-10).

¢ Connect battery ground cable (TM 9-2320-280-20).

¢ Install engine access cover (TM 9-2320-280-20).

Perform engine run-in [(para. 3-20).

Change 2 3-113
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3-24. ENGINE REMOVAL (6.5 L)

This task covers:

Removal
INITIAL SETUP:
Applicable Models Equipment Condition
M997A2, M1025A, M1035A2, M1043A2, ¢ Battery ground cables disconnected
M1045A2, M1097A2, M1123 (TM 9-2320-280-20).
¢ Hood raised and secured
Tools (TM 9-2320-280-10)!
General mechanic’s tool kit: ¢ Engine access cover removed
automotive [(Appendix G, Item 1) (TM 9-2320-280-20).
Breaker bar, 3/8 in. (Appendix G, Item 2)
) General Safety Instructions
w' . ¢ Hood must be supported during removal.
Engine lifting sling [Appendix G, Item 22) ¢ Do not remove surge tank filler cap before

Hex head driver, 8 mm (Appendix G| Item 115) releasing internal pressure.
® Do not drain oil when engine is hot.

Mater'ials/Parts o ' ¢ Alternator must be supported during removal.
Engine/transmission support sling * Do not touch hot exhaust system components with
{Appendix {, Figs 24 through 40) (Optional) bare hands.

. * Do not use diesel fuel near fires, flames, or

Personnel Required sparks
One me(;hanic ® Transmission must be supported during engine
One assistant removal.

Manual References * Direct personnel to stand clear during hoisting

operation.
TM 9-2320-280-10 ¢ Do not use hands to free engine of hangups or
TM 9-2320-280-20 snags.

TM 9-2320-280-24P
Maintenance Level

Direct support

NOTE

This procedure is for 6.5L engine only. Refer td para. 3-22 for
6.2L engine and detuned 6.5L engine removal.

Removal

1. Disconnect connector plug (7) from receptacle (6).
WARNING

Hood must be supported during removal. Failure to support hood
may cause injury to personnel and damage to equipment.

2. Remove four screws (15), lockwashers (14) and bracket (13) from airlift bracket (10). Discard
lockwashers (14).

3. Lower hood and remove two cotter pins (3), washers (4), hinge pins (8), washers (1), and two upper
hinge halves (2) from lower hinge halves (5). Discard cotter pins (3).

Remove hood with prop rod (9) and bracket (13) attached.
5. Remove two cover plates (11) and seals (12) from airlift brackets (10).
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WARNING

Do not remove surge tank filler cap before depressurizing system
when engine temperature is above 190°F (88°C). Steam or hot
coolant under pressure will cause severe burns.

If engine is hot, remove surge tank filler cap (1) by placing a thick cloth over cap (1). Press down
and turn counterclockwise to its first st to release internal pressure.

After pressure has escaped, press down and turn cap (1) counterclockwise again and remove.

NOTE
Have drainage container ready to catch coolant.

8. Open and remove draincock (2) and allow system to drain.
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9. Remove four screws (20) and lockwashers (20.1) connecting connector receptacle (21) to I
bracket (19).

10. Loosen rear receptacle cover (22) and slide wires of receptacle (21) out through slot in bracket (19).

11. Remove assembled locknut (26), screw (24), and harness and clamp (25) from left splash shield (9). I
Discard assembled locknut (26).

12. Remove locknut (23), washer (16), capscrew (17), washer (16), and left splash shield (9) from
support bracket (18). Discard locknut (23).

13. Remove locknut (4), washer (5), washer (6), capscrew (13), and washer (5) from left splash shield (9)
and airlift bracket (3). Discard locknut (4).

14. Remove capscrew (14), washer (15), and left splash shield (9) from airlift bracket (3). [ |

15. Remove locknut (7), washer (8), capscrew (12), washer (11), and left splash shield (9) from
bracket (10). Discard locknut (7).
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16.
17.
18.

19.

20.

21.

22.

3-118

Lift two latches (6) and remove cover (7) from bracket (4).
Remove two wing nuts (11), spacers (10), washers (9), and jack (8) from bracket (4).

Remove nut (5), washer (2), three capscrews (3), four washers (2), and bracket (4) front splash
shield (1).

Remove locknut (18), washer (17), capscrew (19), washer (17), and right splash shield (28) from
support bracket (16). Discard locknut (18).

Remove locknut (20), washer (21), washer (22), capscrew (24), and washer (23) from right splash
shield (28) and airlift bracket (15). Discard locknut (20).

Remove locknut (26), washer (25), capscrew (12) and fuel line clamp (27) from right splash
shield (28). Discard locknut (13).

Remove screw (14), lockwasher (13), and right splash shield (28) from airlift bracket (15).
Discard lockwasher (13).
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23.
24,
25.
26.
27.
28.

29.

30.
31.
32.

33.

Loosen clamp (1) and disconnect radiator inlet hose (2) from engine.

Loosen clamp (5) and disconnect surge tank-to-radiator vent hose (4) from adapter (6).
Loosen clamp (15) and disconnect control valve hose (14) from bulkhead adapter (16).
Disconnect fan drive hose quick disconnect (17) from fan drive (18).

Loosen clamp (9) and disconnect lower radiator front hose (10) from radiator (3).

Remove locknut (28), washer (29), capscrew (34), waster (33), large washer (32), and lower
mount (30), from frame bracket (31). Discard locknut (28).

Remove four locknuts (11), washers (12), capscrews (13) and two brackets (8) from airlift bracket (7).
Discard locknuts (11).

WARNING
Do not drain engine oil when engine is hot. Severe injury to per-
sonnel will result.

CAUTION

Cover or plug all hoses and connections immediately after discon-
nection to prevent contamination.

NOTE
Have drainage container ready to catch oil.
Disconnect engine oil cooler supply and return lines (22) from engine oil cooler ports (21).
Loosen two clamps (26) and disconnect power steering hoses (24) and (25) from radiator (3).

Loosen hose clamps (19) and disconnect transmission oil cooler line connector hoses (23) from
transmission oil cooler ports (20).

Lift up radiator (3) and fan shroud and oil cooler assembly (27) and remove from vehicle.
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34. Position clutch adapter fitting (3) at the 6 o'clock position.

NOTE
¢ Mark front of fan blade for installation.
e Ensure the clutch adapter fitting is at the 6 o'clock position
when removing fan blade.
35. Remove four nuts (5), lockwashers (4), and fan blade (1) from fan drive (2). Discard
lockwashers (4).
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36. Remove two screws (7), washers (8), and flat washers (9) from air horn (10) and intake
manifold (12).

CAUTION

Cover opening of intake manifold to prevent foreign material from
entering engine.

37. Loosen two clamps (6) and remove air horn (10) and air intake elbow (15) from air horn support
bracket (13), intake manifold (12), and air cleaner (14).

38. Remove gasket (11) from intake manifold (12). Discard gasket (11).
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NOTE
Perform steps 39 through 52 for M997A2 vehicles only.
39. Remove screw (10) and clamp (11) from adjusting bracket (5).
NOTE
Prior to removal, tag leads for installation.
40. Disconnect two compressor leads (23) from two harness leads (24).

41. Remove nut (9), lockwasher (8), and washer (7) from adjusting bracket (5) and stud (2) on engine
front cover (1). Discard lockwasher (8).

42. Remove two nuts (14), lockwashers (13), washers (12), capscrews (3), washers (4), and clamp (21)
from adjusting bracket (5) and compressor (20). Discard lockwashers (13).

43. Remove adjusting bracket (5) and washer (6) from stud (2) on engine front cover (1).

44. Position 3/8-inch breaker bar on belt tensioner (45), move tensioner (45) clockwise, and remove
drivebelt (16) from pulley (15). Release belt tensioner (45).

45. Loosen hose clamp (26) and disconnect hose (27) from surge tank (25).
NOTE
Place surge tank hose clear of compressor.
46. Disconnect vent line (31) from elbow (32) on air cleaner (30).
47. Disconnect vent line (28) from fitting (29) on air cleaner (30).

48. Remove two capscrews (17), lockwashers (18), and washers (19) from compressor (20) and
support bracket (22). Discard lockwashers (18).

CAUTION

Be careful when removing compressor from support bracket, or
damage to equipment may result.

NOTE

Place compressor and hoses on ground away from engine to
prevent hang-ups during engine removal.

49. Remove compressor (20) from support bracket (22).
50. Remove capscrew (41) and brackets (22) and (43) from cylinder head (44).

51. Remove two nuts (39), lockwashers (38), washers (37), four clamps (35), and cables (36) from
two studs (34). Discard lockwashers (38).

52. Remove two studs (34), washers (33), two fuel line clamps (40), and brackets (22) and (43) from
cylinder head (44) and engine block (42).
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53.
54.

55.

56.
57.
58.

59.

60.

61.

62.
63.

3-126

NOTE
¢ Perform steps 53 through 63 for vehicles equipped with Neihoff
100 amp alternator only.

¢ Prior to removal, tag leads for installation.
Disconnect regulator plug (1) from voltage regulator (4).

Slide back rubber boot (21) and remove nut (22), lead 5A (23), and washer (24) from red (energize)
terminal (25).

Slide back rubber boot (18) and remove nut (17), lead 2A (16), and washer (15) from yellow (AC)
terminal (14).

Slide back rubber boot (12) and remove nut (11), lead (10), and washer (9) from terminal (8).
Disconnect regulator connector (20) from alternator connector (19).

Remove two screws (5), lockwasher (6), washer (7), securing voltage regulator (4) to alternator (13).
Discard lockwasher (6).

Remove capscrew (3), spring tension washer (2), and voltage regulator (4) from alternator (13).
Discard spring tension washer (2).

Slide back rubber boot (29) and remove capscrew (26), lockwasher (27), washer (28), and ground
cable (30) from alternator (13). Discard lockwasher (27).

Slide back rubber boot (35) and remove nut (38), lockwasher (37), washer (36), and alternator positive
cable (34) from positive stud (33). Discard lockwasher (37).

Deleted.
Remove drivebelt (31) from alternator pulley (32).
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64.
65.

66.

67.
68.

69.

70.

71.

72.

73.

74.

75.
76.

77.

78.

3-128

NOTE

¢ Perform steps 64 through 78 for vehicles equipped with Neihoff
200 amp alternator only.

¢ Prior to removal, tag leads for installation.
Disconnect regulator plug (9) from voltage regulator (8).

Slide back rubber boot (26) and remove nut (25), lead 5A (24), and washer (23) from red (energize)
terminal (22).

Slide back rubber boot (1) and remove nut (2), lead 2A (3), and washer (4) from yellow (AC)
terminal (5).

Slide back rubber boot (18) and remove nut (19), lead (17), and washer (20) from terminal (21).

Remove two screws (16), spring tension washers (15), and washers (14) connecting voltage
regulator (8) to alternator (13). Discard spring tension washers (15).

Remove nut (41), lockwasher (40), washer (39), and lead 3B (38) from negative stud (36). Discard
lockwasher (40).

Disconnect lead (12) from connector (11).

Slide back rubber boot (42) and remove nut (27), lockwasher (28), washer (29), fuse link (30),
insulator washer (43), alternator positive cable (31), and washer (32) from positive stud (33).
Discard lockwasher (28).

Remove drivebelt (34) from alternator pulley (35).

Loosen thru-bolt (46) securing alternator (13) to alternator mounting bracket (37) and support
bracket (48).

Remove capscrew (6), lockwasher (7), spacer (10), and voltage regulator (8) from alternator (13).
Discard lockwasher (7).

Deleted
Deleted

WARNING

Alternator must be supported during removal and installation.
Failure to support alternator may cause injury to personnel or
damage to equipment.

Remove nut (44), lockwasher (50), washer (45), thru-bolt (46), washer (45), and spacer (49) from
alternator (13), power steering lines bracket (47), support bracket (48), and mounting bracket (37).
Discard lockwasher (50).

Remove alternator (13) from mounting bracket (37).
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NOTE
Steps 78.1 through 80 apply to all models except M997A2 vehicles.
78.1. Remove nut (5.3), two washers (5.2), and clamp (5.1) from stud (2).
[ ] 79. Remove nut (5), washer (4), and clamp (3) from stud (2).
80. Remove capscrew (6), stud (2), and support bracket (1) from cylinder head (7).

3-130 Change 2



T™ 9-2320-280-34

3-24. ENGINE REMOVAL (6.5 L) (Cont'd)

81.
82.
83.

84.
85.

NOTE

¢ CDR valves on vehicles equipped with deep water fording kit
contain two additional vent lines.

¢ Leave hoses connected to CDR valve.

Loosen clamp (16) and disconnect CDR valve oil fill tube hose (18) from oil fill tube (17).
Loosen clamp (14) and disconnect CDR intake manifold hose (19) from intake manifold (13).

Remove screw (8) and washer (9) connecting controls cable clamp (10) to CDR valve (20) and
bracket (22).

Remove two nuts (11) from two intake manifold studs (12).

Remove two nuts (21) and CDR valve (20) and bracket (22) from two valve cover studs (15) and
manifold studs (12).
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86.

88.

89.
90.
91.

3-132

Disconnect heater hose (16) from left transition (15), and right transition (17), and remove heater
hose (16).

WARNING

Do not touch hot exhaust system components with bare hands.
Severe injury will result.

Remove nut (7), capscrew (3), washer (2), and clamp (1) from rear heat shield (9).
Remove capscrew (6) and rear heat shield (9) from heat shield (5).
CAUTION
Plug open transmission port to prevent contamination parts.

NOTE
Have drainage container ready to catch fluid.

Remove transmission oil dipstick (11) from dipstick tube (4)
Remove capscrew (10) from cylinder head (12).
Remove dipstick tube (4) from transmission (13).

Remove preformed packing (14) from dipstick tube (4). Discard preformed packing (14).
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93.
94.

95.
96.
97.
98.
99.
100.

3-134

Cover or plug all hoses and connections immediately after
disconnection to prevent contamination. Remove all plugs prior to
connection.

Loosen clamp (5) and disconnect surge tank-to-water crossover hose (4) from water crossover (3).
Loosen clamps (2) and disconnect heater hoses (1) at water crossover (3) and water pump (6).
WARNING

Diesel fuel is highly flammable. Do not perform this procedure
near fire, flames, or sparks. Severe injury or death will result.

Loosen clamp (15) and disconnect fuel return hose (14) from fuel return line (16)
Loosen clamp (9) and disconnect fuel supply line (10) from fuel pump (11).
Loosen clamp (12) and disconnect vent line (13) from fuel pump (11).

Loosen clamp (7) and disconnect water pump inlet hose (8) from water pump (6)
Disconnect throttle return spring (19) from bracket (18).

Loosen two nuts (22) and disconnect cable assembly (17) from bracket (18).

Remove accelerator cable clip (21) and disconnect cable assembly (17) from throttle shaft lever (20).
Retain clip (21) for installation.
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WARNING

Diesel fuel is highly flammable. Do not perform this procedure
near fire, flames, or sparks. Severe injury or death will result.

NOTE

Tag fuel lines for installation.

102. Loosen clamps (37) and (38) and disconnect fuel inlet line (39) and fuel outlet line (40) from fuel
filter (36).

103. Remove assembled locknut (41) securing engine harness ground 3C (42) to body (23). Discard
assembled locknut (41).

104. Disconnect engine harness connector (28) from time delay module (32).

105. Remove rubber insulation (30) and disconnect engine harness connector plug (29) from protective
control box (31).

106. Remove rubber insulation (33) and remove nut (34), capscrew (26), and clamp (27) and engine
harness (25) from “A” beam (24).

107. Remove two screws (35) and clamp (43) and engine harness (25) from body (23).
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108.

109.
110.
111.
112.

3-136

Loosen hose clamps (12) and (16) and disconnect control valve hose (11) from control valve (14) and
hydro-boost hose (15) from hydro-boost (17).
NOTE
Perform steps 109 and 110 for all models except M997A2 vehicles.

Remove nut (13), washer (18), and capscrew (2) from two clamps (1).

Disconnect high pressure line (20) from hydro-boost (19).

Remove screw (6), clamp (9), washer (10), and body harness (8) from dipstick support bracket (7).
Disconnect two leads 458A (4) from leads 458C (3) and 458D (5).
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NOTE
Tag leads for installation.

113. Disconnect lead 36A (26) from oil pressure sending unit (17).

114. Disconnect engine harness lead 33A (18) from body harness lead 33A (25) and engine harness lead
58B (19) from body harness lead 58B (22).

115. Disconnect lead 349A (20) from leads 350B/359A/355A (21).

CAUTION

Cover or plug all hoses and connections immediately after discon-
nection to prevent contamination.

NOTE
Have drainage container ready to catch oil.

116. Disconnect oil cooler supply line (29) and oil cooler return line (30) from engine (28).

117. Remove screw (27), T-case indicator light ground (32), and transmission indicator light ground (31)
from engine (28).

118. Remove capscrew (35) and ground leads 3A (34) and 58A (33) from engine (28).

119. Disconnect leads 359F/349A (24) from RPM sensor (23).
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120. Remove capscrew (5), lockwasher (4), two ground cables (3), and alternator ground (2) from cylinder
head (1). Discard lockwasher (4).

121. Remove nut (11), lockwasher (10), washer (9), engine harness cable (8), and 200 amp alternator
cable (6) (if installed) from buss bar (7). Discard lockwasher (10).
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122.
123.

124.

125.

126.

WARNING

Do not touch hot exhaust system components with bare hands.
Severe injury will result.

NOTE

It will be necessary to use additional .5 in. (13 mm ) drive extension
12 in. (30 cm) to remove exhaust system mounting hardware.

Remove two clamps (28) and heat shield (29) from crossover pipe (27).

Remove three locknuts (26), washers (12), capscrews (13), and washers (12) from crossover pipe (27)
and right exhaust manifold (14). Discard locknuts (26)

Remove three locknuts (23), washers (22), capscrews (25), and washers (22) from crossover pipe (27)
and muffler (21). Discard locknuts (23).

Remove three locknuts (19), washers (17), capscrews (16), washers (17) and crossover pipe (27) from
left exhaust manifold (18). Discard locknuts (19).

Remove and discard gaskets (15), (20), and (24).
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127. Remove two capscrews (4) and upper converter housing cover (3) from transmission (1).
128. Remove four capscrews (7) and lower converter housing cover (5) from transmission (1).
129. Remove gaskets (2) and (6) from converter housing cover (3 and 5). Discard gaskets (2) and (6).
NOTE
- It will be necessary to rotate flywheel clockwise from capscrew in
front of crankshaft to gain access to capscrews securing torque
converter.
- Have assistant hold crankshaft pulley in place when removing
capscrews securing flywheel to torque converter.
130.

Remove six capscrews (9) and torque converter (8) from flywheel (10) and slide torque
converter (8) away from flywheel (10).
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131. Install and close draincock (1).

NOTE

e Perform steps 132 through 134 for vehicles equipped with
a winch.

¢ Prior to removal, tag leads for installation.
132. Remove nut (10), lockwasher (11), and lead 7 (12) from starter terminal (9). Discard lockwasher (11).
133. Remove nut (8), lockwasher (7), and lead 6 (5) from starter terminal (6). Discard lockwasher (7).

134. Remove assembled locknut (2) and clamp (4) from oil pan bracket screw (3). Discard assembled
locknut (2).
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NOTE

Hardware securing positive and negative starter cables to starter
may have been removed previously depending upon vehicle
configuration.

135. Remove nut (11), lockwasher (12), and lead 3D (13) from starter (1). Discard lockwasher (12).
136. Remove screw (15), clamp (14), and negative cable 7A (16) from starter (1)

137. Remove nut (9), lockwasher (10) and lead 81B (8) from terminal (4). Discard lockwasher (10).
138. Remove screw (7), clip (6), and leads 74B (5) and 74A (3) from solenoid (2).

139. Slide rod (23) forward and disconnect from fuel injection pump (24).

140. Remove rod (23) from switch (22).

141. Disconnect two harness leads 315 (21) from switch leads 315A/315B (20).

142. Remove two capscrews (17) and bracket (18) from engine (19).
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NOTE
- Install sling bracket on rear of engine first.
- Use four 15 X 25 mm capscrews to install lifting sling on engine.
143. Position engine lifting sling (29) on engine (32) and install on right cylinder head (36) with two
capscrews (35).

144. Install sling bracket (30) on left cylinder head (34) with two capscrews (33). Tighten cap-
screws (33) and (35). Install sling bracket (30) on engine lifting sling (29) with pin (31).
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CAUTION
When using front eyelet on lifting sling, engine oil pan must be
supported during engine removal to prevent rear eyelet of lifting
sling from damaging windshield.

NOTE

Hoist must be attached to:

- Forward eyelet of lifting sling when lifting engine on M997A2.

- Intermediate eyelet when lifting engine on all other models.

- Rear eyelet when lifting engine and transmission together.
145. Raise engine (5) only enough to take pressure off mounting brackets (2).

146. Remove two locknuts (3) and washers (4) from right engine mount insulator (1) and engine mount
bracket (2). Discard locknuts (3). Repeat for left engine mount.

WARNING

Transmission must be supported during engine removal. Failure to do
this may cause injury to personnel or damage to equipment.

NOTE

If vehicle is moved because of limited shop space or tactical move-
ment, damage to the transmission and the vehicle may occur. To
prevent damage, the engine/transmission support sling can be
installed.

147. Support transmission (7) and remove four capscrews (8) and two studs (6) from transmission (7)
and engine (5).

WARNING

* Direct all personnel not participating in engine removal to stand clear
during hoisting operation. Failure to do this may cause injury.

* Do not use hands to free engines of hangups or snags. Use prybars
to avoid injury.

CAUTION
Always remove the engine slowly and watch for the following: engine
binding or hard to move means that something may still be connected
to engine that must be removed; ensure that wiring, lines, cables, and
rods are not in the path of removal.

148. Hoist engine (5) slowly out of vehicle.
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FOLLOW-ON TASK: Prepare engine for disassembly[(para. 3-26).
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This task covers:

Installation
INITIAL SETUP:
Applicable Models Materials/Parts (Cont’d)
M997A2, M1025A2, M1035A2, M1043A2, Three assembled locknuts
M1045A2, M1097A2, M1123 (Appendix H, Item 85)
Tools Fourteen locknuts[(Appendix B, Item 63)
" General mechanic’s tool kit: automotive Pour locknuts (Appencix 1, Ttem 80)
1 1t au v Gasket[(Appendix H, Item 20)
(Appendix G, Item 1) ‘ Silicone compound[(Appendix B, Item 56.1)
Breaker bar, 3/8 in. (Appendix G, Item 2) Antiseize compound [(Appendix B, Item 7)
Special Tools Sealing compound|(Appendix B, Item 50)
T dapter, 3/4 in. 5
praue adaplor, 9418 (Appendix O, Figs. 24 through 40) (Optional
Belt tension gauge (Appendix G, Item 27) Personnel Required
Materials/Parts One me(_:hanic
Two cotter pins [Appendix H, Item 168) One assistant
Preformed packing [(Appendix H, Item 179) Manual References
Three gaskets m , Item 19) TM 9-2320-280-10
Tiedown str, Item 250) TM 9-2320-280-20
Lockwasher|(Appendix K, Item 106) ; 920
- TM 9-2320-280-24P
Lockwasher (Appendix Fl, Item 119) . i
Lockwasher (Appendix H, Item 110) Equipment Condition
Lockwasher , Item 109) Engine prepared for installation [(para. 3-26).
Twmorlﬂ[ tnig?nv;%%lers General Safety Instructions
Two lockwashers [(Appendix B, Item 108) ¢ Direct personnel to stand clear during

hoisting operation.

Two lockwashers (Appencix 4, Item 103) ¢ Do not use hands to free engine if hangups

Two lockwashers [(Appendix E, Item 120)

Three lockwashers [[Appendix B, Item 100) or snags. )
Two lockwashers _ Ttem 107) . Trapsrmssmn must be supported during
Seven lockwashers[(Appendix B, Item 104) engine installation.
Locknut [(Appendix H, Item 73) Maintenance Level
Four locknuts [[Appendix B, Item 65) Direct support

WARNING

¢ Direct all personnel not participating in engine installation to
stand clear during hoisting operation. Failure to do this may cause
injury.
¢ Do not use hands to free engine of hangups or snags. Use prybars
to avoid injury.
CAUTION

¢ Always install engine slowly. Lower into chassis carefully and
closely observe all engine components to prevent engine damage.

e If transmission support sling was installed, remove prior to engine

installation.
NOTE
e All plugs must be removed from hoses and connections prior to
reconnection.

¢ Assistant will be needed for steps 1 through 7.

¢ This procedure is for the 6.5 L engine only. Refer to para.
3-23 for 6.2 L engine and detuned 6.5L engine installation.
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3-25. ENGINE INSTALLATION (6.5 L) (Cont'd)

1. Lower engine (1) into vehicle.
WARNING

Transmission must be supported during engine installation.
Failure to do this may cause injury to personnel or damage to
equipment.

2. Raise and support transmission (3).

3. Install transmission (3) on engine (1) with four capscrews (4) and two studs (2). Using torque
sequence tighten capscrews (4) and studs (2) to 35 1b-ft (48 N.m)

4. Align right engine mount insulator (5) on engine mount bracket (6) and install two washers (8) and
locknuts (7). Repeat for left engine mount. Using torque adapter, tighten locknuts (7)
to 90 1b-ft (122 N.m).

TRANSMISSION
TORQUE SEQUENCE
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3-25. ENGINE INSTALLATION (6.5 L) (Cont'd)

Remove lifting device from engine lifting sling (1) and lower transmission.
Remove two capscrews (4) and sling bracket (6) from left cylinder head (5).
Remove pin (2) and sling bracket (6) from engine lifting sling.

Remove two capscrews (8) and engine lifting sling from right cylinder head (7) and engine (3).

© ® 2o o

Slide rod (9) forward and connect to fuel injection pump (14).

10. Install rod (9) on switch (11).

11. Install bracket (13) on engine (3) with two capscrews (12).

12. Positio<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>