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WARNING

i

Adhesives, solvents, and sealing compounds burn easily and give off vaporsthat are harmful to the skin and
clothing. To avoid injury or death, keep away from open fire when using these material's, and use only in well-
ventilated areas. |f adhesives, solvents, or sealing compounds contact the skin or clothing, wash immediately
with soap and water, and rinse thoroughly. Failure to comply may result in injury or death to personnel.

WARNING

i

Allow engineto cool before performing maintenance on the muffler, exhaust pipe, exhaust manifold, or
turbocharger. If necessary, use insulated pads and gloves.

WARNING

i

Degreasing Solvent (MIL-PRF-680) istoxic and flammable. Keep away from heat or flame. Never smoke
when using solvent. The flashpoint for Type || Degreasing Solvent is 141 °F (61 °C). Wear protective
goggles, face shield, and gloves; use only in awell-ventilated area; avoid contact with skin, eyes, and
clothes; and do not breathe vapors. Failure to comply may result in injury or death to personnel.

WARNING

i

Do not alow heavy componentsto swing while hanging by lifting device. Equipment may strike personnel
and causeinjury.

WARNING

i

Do not work on any item supported only by lift jacks or hoist. always use blocks or proper standsto support
the item prior to any work. Equipment may fall and cause serious injury or death to personnel.

WARNING

i

Do not work on fuel system when engine is hot; fuel can be ignited by a hot engine.

WARNING

i

Exercise extreme caution when working with acid, wear rubber apron to prevent clothing being damaged.
Alwayswear safety goggles and rubber gloves and do not smoke when performing maintenance with acid
tank. Acid can eat the skin. If acid contacts clothes, remove and flush with water. If acid contacts skin,
immediately flush skin and get immediate medical attention. Failure to comply may result in injury or
death to personnel.

WARNING

i

Exercise extreme caution when working near a cable or chain under tension. A snapped cable, shifting or
swinging load may result in injury or death to personnel.
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WARNING

i

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

WARNING

i

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

WARNING

i

If vehicle has recently been driven, oil may be hot. To avoid personal injury, wear appropriate saf ety
equipment. Failure to comply may result in injury or death to personnel.

WARNING

i

Keep afire extinguisher within easy reach when working with fuel or on afuel system.

WARNING

i

K eep clear of equipment when equipment isbeing raised or lowered. Equipment may fall and cause serious
injury or death to personnel.

WARNING

i

Never crawl under equipment when performing maintenance unless equipment is securely blocked.
Equipment may fall and cause seriousinjury or death to personnel.

WARNING

i

No smoking, flames, sparks, or glowing or hot objects allowed within 50 ft. (15 m) of vehicle. Failureto
comply may result in injury or death to personnel.

WARNING

i

To avoid personal injury, wear protective equipment when using compressed air. Failure to comply may
result in injury or death to personnel.

WARNING

i

To prevent possible injury, wear gloves and protective eye equipment when handling fuel. Failureto
comply may result in injury or death to personnel.
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TM 5-2420-230-24-2, 01 OCT 2003, is updated as follows:

1. File this sheet in front of the manual for reference.

2. This change is mainly the result of updates made to ensure the accuracy and usability of the manual.
3. New or updated text is indicated by a vertical bar in the outer margin of the page.

4. Added or heavily revised illustrations are indicated by a vertical bar adjacent to it. Illustrations with minor changes are
indicated by a miniature pointing hand indicating the updated area.

5. Remove old pages and insert new pages as indicated below.

Remove Pages Insert Pages
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i and ii [1hnd ii

L-1 through L-58 through[L-58]
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INDEX-1 through INDEX-10 through[INDEX-12)
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Secretary of the Army
0517805

DISTRIBUTION: To be distributed in accordance with the initial distribution requirements for IDN: 256772,
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L-3

L-4
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L-6
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L-18
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L-24
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L-36 — L-43
L-44
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L-56

L-57

L-58 — L-1462 0
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APPENDIX L

ENGINE SERVICE AND TROUBLESHOOTING MANUALS
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Contents Page
Engine Repair (Turbocharger Mounting Stud Replacement). .. ......... ... ... oot
Engine Repair (Mechanical Tachometer Drive Cover Replacement)
Idle Adjustment

Section . U.S. Army Supplement to Cummins Material.

L-1. SCOPE.

This appendix contains information for servicing the engine.[Section I]contains U.S. Army supplemental information to the
vendor manual. The supplemental information includesinitial setup task boxesfor all maintenance tasks covered in the vendor
manual that apply to the IHMEE. The supplemental information also includesindividual task headings and page references to
aid in locating the tasks in the vendor manual.

Section Il jcontains the manufacturer’ s technical manual. This manual is unedited and covers multiple models of Cummins

engines. This manual also contains parts information for Cummins engines. Refer for details on how to use this
material.

Section |11 js the manufacturer’ s troubleshooting manual. This manual is unedited and covers multiple models of Cummins
engines. Refer tg ParaL-2 for details on how to use this material.

L-2. GENERAL.

To perform atask covered in this appendix, refer to the task box for initial setup information as you would with a normal
maintenance procedure. The individua task headings have page references to aid in locating the tasks in the vendor manual.
Most pages will also include two different page numbers. The appendix page number will have the appendix letter and a page
number like the one at the bottom of this page. This page number will be used in all references made in[Section I The other
page number is the vendor material page numbering. It will be used for any references made within the vendor material.

The IHMEE uses the Cummins 6 cylinder 6BT5.9 engine. All information {n Section || and Section I1] that does not pertain to
the 6BT5.9 engine and al partsinformation should be ignored. Refer tc TM 5-2420-230-24P for parts information.

L-2
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L-3. ENGINE REPAIR.

This Task Covers:
a. Disassembly b. Assembly c¢. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None
Tools and Special Tools Equipment Conditions
Tool kit, common no. 2, Item 36, Appendix B TM or Para Condition Description
Tool kit, general mechanics, Item 38, Appendix B Para4-10 Engine separated from

transmission.
Materialg/Parts
None Drawings Required
TM 5-2420-230-24P | Figure 1
Personnel Required
MOS 62B, Construction Equipment Repairer Estimated Time to Complete Task
Refer to MAC in Appendix B

a. Disassembly.

wannine

Never crawl under equipment when performing maintenance unless equipment is securely blocked.

Equipment may fall and cause serious injury or death to personnel.

Refer to[page L-97]for disassembly.

b. Assembly.
Refer to[page L-130 for assembly.
c. Follow-On Maintenance.
Connect engine to transmission (Para 4-10).

END OF TASK

L-3
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L-4. STEAM CLEANING THE ENGINE.

This Task Covers:

TM 5-2420-230-10

Tools and Special Tools
Tool kit, common no. 2, Item 36, Appendix B TM 5-2420-230-10
TM 5-2420-230-10
Materials/Parts TM 5-2420-230-10
None TM 5-2420-230-10
Personnel Required TM 5-2420-230-10

MOS 62B, Construction Equipment Repairer

Drawings Required

References None
None

a. Servicing b. Follow-On Maintenance
INITIAL SETUP
Test Equipment Equipment Conditions
None TM or Para Condition Description

Vehicle positioned on level
ground.

Parking brake applied.

Engine shut OFF.

Electrical master switch OFF.
“Do Not Operate” tag attached
toignition switch.

Hood rai sed.

Estimated Time to Complete
Refer to MAC in Appendix B

a. Servicing.

Refer to[page L-97 for steam cleaning.

b. Follow-On Maintenance.

1)
2
3)
(4)

Start engine and perform functional test (TM 5-2420-230-10),
Shut OFF engine (TM 5-2420-230-10).
Close engine hood and attach clips (TM 5-2420-230-10).

Remove “Do Not Operate” tag from ignition switch (TM 5-2420-230-10).

END OF TASK

L-4
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L-5. ENGINE MOUNTING.

This Task Covers:
a. Mounting b. Dismounting c¢. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None

Tools and Special Tools

Tool kit, common no. 2, Item 36, Appendix B
Field maintenance, basic, Item 23, Appendix B

Lifting equipment, suitable

Materials/Parts

Nut, self-locking, Item 112, Appendix D (4)

Personnel Required

MOS 62B, Construction Equipment Repairer (2)

Equipment Conditions
TM or Para
Para4-10

Condition Description
Engine separated from
transmission.

Drawings Required
TM 5-2420-230-24P |Figure 23

Estimated Time to Complete
Refer to MAC in Appendix B

a. Mounting.

wannine

Never crawl under equipment when performing maintenance unless equipment is securely blocked.
Equipment may fall and cause serious injury or death to personnel.

Keep clear of equipment when equipment is being raised or lowered. Equipment may fall and cause
serious injury or death to personnel.

Do not work on any item supported only by lift jacks or hoist. Always use blocks or proper stands

to support the item prior to any work. Equipment may fall and cause seriousinjury or desth to

personnel.

» Do not alow heavy components to swing while hanging by lifting device. Equipment may strike

personnel and cause injury.

» Exercise extreme caution when working near a cable or chain under tension. A snapped cable,
shifting or swinging load may result in injury or death to personnel.

Refer td page L-97 to mount the engine.

L-5
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b. Dismounting.

wannine

» Never crawl under equipment when performing maintenance unless equipment is securely blocked.
Equipment may fall and cause serious injury or death to personnel.

» Keep clear of equipment when equipment is being raised or lowered. Equipment may fall and cause
serious injury or death to personnel.

» Do not work on any item supported only by lift jacks or hoist. Always use blocks or proper stands
to support the item prior to any work. Equipment may fall and cause serious injury or desth to
personnel.

* Do not alow heavy components to swing while hanging by lifting device. Equipment may strike
personnel and cause injury.

» Exercise extreme caution when working near a cable or chain under tension. A snapped cable,
shifting, or swinging load may result in injury or death to personnel.

Refer td page L-202 to dismount the engine.
c. Follow-On Maintenance.
Connect engine to transmission (Para 4-10).

END OF TASK

L-6
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L-6. ENGINE REPAIR (REAR LIFTING BRACKET REPLACEMENT).

This Task Covers:
a. Removal b. Instalation c. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None

Tools and Special Tools

Tool kit, general mechanics, Item 38, Appendix B

Materials/Parts
None

Personnel Required
MOS 62B, Construction Equipment Repairer

Equipment Conditions

TM or Para Condition Description
Engine mounted.

Drawings Required
TM 5-2420-230-24P |Figure 11

Estimated Time to Complete
Refer to MAC in Appendix B

a. Removal.

Refer to[page L-99 for removal.

b. Installation.

Install rear lifting bracket (1) with two bolts (2).

c. Follow-On Maintenance.

Dismount engine|(Para L-5).

END OF TASK

L-7
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L-7. ENGINE REPAIR (FAN PULLEY REPLACEMENT).

This Task Covers:
a. Removal b. Instalation c¢. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None
Tools and Special Tools Equipment Conditions
Tool kit, common no. 2, Item 36, Appendix B TM or Para Condition Description
Tool kit, general mechanics, Item 38, Appendix B Para4-6 Drive belt removed.
Materials/Parts Drawings Required
None TM 5-2420-230-24P |Figure 7
Personnel Required Estimated Time to Compl ete
MOS 62B, Construction Equipment Repairer Refer to MAC in Appendix B
a. Removal.

Refer to[page L-99 for removal.

b. Installation.

Install fan pulley (1) to engine (2) with four
bolts (3).

c. Follow-On Maintenance.
Install drive belt (Para 4-6).

END OF TASK

Change 1 L-8
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L-8. ENGINE REPAIR (VIBRATION DAMPER/CRANKSHAFT PULLEY REPLACEMENT).

This Task Covers:
a. Removal b. Cleaning c. Inspection
d. Installation e. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None

Tools and Special Tools
Tool kit, common no. 2, Item 36, Appendix B
Tool kit, general mechanics, Item 38, Appendix B

Materialg/Parts
Developer, spot checker, Item 36, Appendix C
Solution, soap, Item 56, Appendix C
Solvent, degreasing, Item 58, Appendix C

Personnel Required
MOS 62B, Construction Equipment Repairer

Equipment Conditions

TM or Para Condition Description
Para 4-6 Drive belt removed.
Para 9-6 Hydraulic fan motor removed.

Drawings Required
TM 5-2420-230-24P |Figure 9

Estimated Time to Complete
Refer to MAC in Appendix B

a. Removal.
Refer to[page L-99 for removal.
b. Cleaning.

wannine ]

» Degreasing Solvent (MIL-PRF-680) istoxic and flammable. Keep away from heat or flame. Never
smoke when using solvent. The flashpoint for Type Il Degreasing Solvent is 141 °F (61 °C). Wear
protective goggles, face shield, and gloves; use only in awell-ventilated area; avoid contact with
skin, eyes, and clothes; and do not breathe vapors. Failure to comply may result in injury or death

to personnel.

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

» Adhesives, solvents, and sealing compounds burn easily and give off vaporsthat are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these materials,
and use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin
or clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may

result in injury or death to personnel.

Refer td page L-242|for cleaning.

c. Inspection.

Refer to[page L-242for inspection.

d. Installation.

Refer td page L-199 for installation.

e. Follow-On Maintenance.

(1) Instal drive belt (Para 4-6).
(2) Ingtal hydraulic fan motor (Para 9-6).
END OF TASK

Change 1
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L-9. ENGINE REPAIR (BELT TENSIONER REPLACEMENT).

This Task Covers:

a Removal b. Inspection

d. Follow-On Maintenance

c. Installation

INITIAL SETUP

Test Equipment
None

Tools and Special Tools
Tool kit, common no. 2, Item 36, Appendix B
Tool kit, general mechanics, Item 38, Appendix B

Materials/Parts
None

Personnel Required
MOS 62B, Construction Equipment Repairer

References
None

Equipment Conditions
TM or Para Condition Description
Para 4-6 Drive belt removed.

Drawings Required
TM 5-2420-230-24P Figure 8

Estimated Time to Complete
Refer to MAC in Appendix B

a. Removal.

Refer to[page L-99 for removal.

b. Inspection.

Refer to[page L-399 for inspection.
c. Installation.

Refer td page L-200 for installation.
d. Follow-On Maintenance.

Install drive belt (Para 4-6).

END OF TASK

Change 1
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L-10. ENGINE REPAIR (FAN HUB REPLACEMENT).

This Task Covers:
a Removd

d. Follow-On Maintenance

b. Inspection

c. Installation

INITIAL SETUP

Test Equipment
None

Tools and Special Tools
Tool kit, common no. 2, Item 36, Appendix B
Tool kit, general mechanics, Item 38, Appendix B

Materials/Parts
None

Personnel Required
MOS 62B, Construction Equipment Repairer

References
None

Equipment Conditions
TM or Para
Para 4-6

Condition Description
Drive belt removed.

Drawings Required
TM 5-2420-230-24P |Figure 7

Estimated Time to Complete
Refer to MAC in Appendix B

a. Removal.
Refer to[page L-10( for removal.
b. Inspection.
Refer to[page L-396)for inspection.
c. Installation.
Refer td page L-199 for installation.
d. Follow-On Maintenance.
Install drive belt (Para 4-6).

END OF TASK

L-11
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L-11. ENGINE REPAIR (THERMOSTAT REPLACEMENT).

This Task Covers:
a Removal b. Inspection c. Installation
d. Testing e. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None
Tools and Special Tools Equipment Conditions
Tool kit, common no. 2, Item 36, Appendix B TM or Para Condition Description
Tool kit, general mechanics, Item 38, Appendix B Para9-4 Cooling system drained.
Materials/Parts Drawings Required
Gasket, Item 87, Appendix D TM 5-2420-230-24P |Figure 28
Personnel Required Estimated Time to Compl ete
MOS 62B, Construction Equipment Repairer Refer to MAC in Appendix B
a. Removal.

Refer to[page L-101 for removal.

b. Inspection.

Refer to[page L-402 for inspection.

c. Installation.

Refer td page L-198 for installation.

d. Testing.

Refer td page L-402 for testing.

e. Follow-On Maintenance.
Refill cooling system (Para 9-4).

END OF TASK

Change 1 L-12
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L-12. TURBOCHARGER REPLACEMENT.

This Task Covers:
a. Removal b. Cleaning c. Inspection
d. Installation e. Follow-On Maintenance
INITIAL SETUP
Test Equipment Personnel Required
None MOS 62B, Construction Equipment Repairer

Tools and Special Tools
Tool kit, common no. 2, Item 36, Appendix B
Tool kit, general mechanics, Item 38, Appendix B

Materials/Parts
Antiseize compound, Item 12, Appendix C
Qil, lubricating, OE/HDO 30, Item 44, Appendix C
Adhesive, sealant, Item 25, Appendix C
Solvent, degreasing, Item 58, Appendix C
Gasket, Item 62, Appendix D
Gasket, Item 76, Appendix D

References
None

Equipment Conditions
TM or Para Condition Description
TM 5-2420-230-10 | Hood raised.

Drawings Required
TM 5-2420-230-24P |Figure 39
TM 5-2420-230-24P |Figure 40

Estimated Time to Complete
Refer to MAC in Appendix B

a. Removal.

wannine

Allow engineto cool before performing maintenance on the muffler, exhaust pipe, exhaust manifold,
or turbocharger. If necessary, use insulated pads and gloves.

Refer to[page L-107 for removal.

L-13
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b. Cleaning.

wannine

» Degreasing Solvent (MIL-PRF-680) is toxic and flammable. Keep away from heat or flame. Never
smoke when using solvent. The flashpoint for Type Il Degreasing Solvent is 141 °F (61 °C). Wear
protective goggles, face shield, and gloves; use only in awell-ventilated area; avoid contact with
skin, eyes, and clothes; and do not breathe vapors. Failure to comply may result in injury or death
to personnel.

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

» Adhesives, solvents, and sealing compounds burn easily and give off vaporsthat are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these materials,
and use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin
or clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may
result in injury or death to personnel.

» Toavoid personal injury, wear protective equipment when using compressed air. Failure to comply
may result in injury or death to personnel.

Refer to[page L-414 for cleaning.

c. Inspection.

Refer to[page L-414]for inspection.

d. Installation.

wannine

Adhesives, solvents, and sealing compounds burn easily and give off vapors that are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these materials, and
use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin or
clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may result
ininjury or death to personnel.

Refer td page L-195 for installation.

e. Follow-On Maintenance.

Close engine hood and attach clips (TM 5-2420-230-10).

END OF TASK

Change 1
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L-13. EXHAUST MANIFOLD REPLACEMENT.

This Task Covers:

a. Removal b. Inspection c. Instalation

d. Follow-On Maintenance

INITIAL SETUP
Test Equipment References
None None
Tools and Special Tools Equipment Conditions
Tool kit, common no. 2, Item 36, Appendix B TM or Para Condition Description
Tool kit, general mechanics, Item 38, Appendix B Turbocharger removed.
Materialg/Parts Drawings Required
Antiseize compound, Item 12, Appendix C TM 5-2420-230-24P |Figure 12

Gasket, Item 69, Appendix D (6)
Estimated Time to Complete

Personnel Required Refer to MAC in Appendix B
MOS 62B, Construction Equipment Repairer

wannine

Allow engineto cool before performing maintenance on the muffler, exhaust pipe, exhaust manifold,
or turbocharger. If necessary, use insulated pads and gloves.

Refer to[page L-103 for removal.

a. Removal.

b. Inspection.

Refer to[page L-423for inspection.

c. Installation.

wannine

Adhesives, solvents, and sealing compounds burn easily and give off vapors that are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these materials, and
use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin or
clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may resultin
injury or death to personnel.

Refer td page L-194 for installation.

d. Follow-On Maintenance.

Install turbocharger (ParaL-12).

END OF TASK
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L-14. ENGINE REPAIR (FUEL LINES REPLACEMENT).

This Task Covers:
a. Removal b. Cleaning c. Inspection
d. Installation e. Follow-On Maintenance
INITIAL SETUP
Test Equipment Personnel Required
None MOS 62B, Construction Equipment Repairer
Tools and Special Tools References
Tool kit, common no. 2, Item 36, Appendix B None

Tool kit, general mechanics, Item 38, Appendix B
Equipment Conditions

Materials/Parts TM or Para Condition Description
Solvent, degreasing, Item 58, Appendix C TM 5-2420-230-10 | Hood raised.
Seal, banjo connect, Item 238, Appendix D (6)
Washer, locking, Item 287, Appendix D Drawings Required

TM 5-2420-230-24P |Figure 33

Estimated Time to Complete
Refer to MAC in Appendix B

a. Removal.

wannine

» No smoking, flames, sparks, or glowing or hot objects allowed within 50 ft. (15 m) of vehicle.
Failure to comply may result in injury or death to personnel.

» To prevent possible injury, wear gloves and protective eye equipment when handling fuel. Failure
to comply may result in injury or death to personnel.

» Keep afire extinguisher within easy reach when working with fuel or on afuel system.
» Do not work on fuel system when engineis hot; fuel can be ignited by a hot engine.

(1) Removeinjection pump supply line (1) from
injection pump (2).
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(2) Removeinjection pump vent line (3) from
injection pump (4).

(3) Refer {o page L-105 for high pressure fuel

line removal.
(4) Refer {o pageL-106 for fuel drain manifold
removal.
(5) Refer {o page L-107 for low pressure fuel
line removal.
b. Cleaning.

wannine ]

» Degreasing Solvent (MIL-PRF-680) istoxic and flammable. Keep away from heat or flame. Never
smoke when using solvent. The flashpoint for Type Il Degreasing Solvent is 141 °F (61 °C). Wear
protective goggles, face shield, and gloves; use only in awell-ventilated area; avoid contact with
skin, eyes, and clothes; and do not breathe vapors. Failure to comply may result in injury or death
to personnel.

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

» Adhesives, solvents, and sealing compounds burn easily and give off vaporsthat are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these materials,
and use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin
or clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may
result in injury or death to personnel.

Refer td page L-370]for cleaning.

c. Inspection.

Refer to[page L-370for inspection.

d. Installation.

(1) Refer fo page L-192 for high pressure fuel line installation.

(2) Refer {o page L-190 for injection pump supply line installation.
(3) Refer {o page L-191 for fuel drain manifold installation.

(4) Refer {o page L-191 for injection pump vent line installation.

e. Follow-On Maintenance.
Close engine hood and attach clips (TM 5-2420-230-10).

END OF TASK
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L-15. ENGINE REPAIR (DIPSTICK REPLACEMENT).

This Task Covers:
a. Removal b. Instalation c¢. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None
Tools and Special Tools Equipment Conditions
Tool kit, general mechanics, Item 38, Appendix B TM or Para Condition Description

TM 5-2420-230-10 | Hood raised.
Materials/Parts

Adhesive, sedlant, Item 25, Appendix C Drawings Required

TM 5-2420-230-24P |Figure 10
Personnel Required

MOS 62B, Construction Equipment Repairer Estimated Time to Compl ete
Refer to MAC in Appendix B

a. Removal.

Refer to[page L-108 for removal.

b. Installation.

wannine

Adhesives, solvents, and sealing compounds burn easily and give off vapors that are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these materials, and
use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin or
clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may result
ininjury or death to personnel.

Refer td page L-228 for installation.

c. Follow-On Maintenance.
Close engine hood and attach clips (TM 5-2420-230-10).

END OF TASK
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L-16. AFTERCOOLER REPLACEMENT.

This Task Covers:
a. Remova b. Cleaning c. Inspection
d. Testing e. Instalation f. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None
Tools and Special Tools Equipment Conditions
Tool kit, common no. 2, Item 36, Appendix B TM or Para Condition Description
Tool kit, general mechanics, Para 38 TM 5-2420-230-10 | Hood raised.
Materialg/Parts Drawings Required
Adhesive, sealant, Item 25, Appendix C TM 5-2420-230-24P |Figure 41
Compound, sealing, pipe, thread, Item 22, Appendix C
Gasket, Item 74, Appendix D Estimated Time to Compl ete
Gasket, Item 77, Appendix D (2) Refer to MAC in Appendix B

Soap solution, Item 56, Appendix C
Solvent, degreasing, Item 58, Appendix C

Personnel Required
MOS 62B, Construction Equipment Repairer

a. Removal.

wannine

Allow engineto cool before performing maintenance on the muffler, exhaust pipe, exhaust manifold,
or turbocharger. If necessary, use insulated pads and gloves.

Refer to[page L-108 for removal.
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b. Cleaning.

@
@
©)
4)

wannine

» Degreasing Solvent (MIL-PRF-680) istoxic and flammable. Keep away from heat or flame. Never
smoke when using solvent. The flashpoint for Type || Degreasing Solvent is 141 °F (61 °C). Wear
protective goggles, face shield, and gloves; use only in awell-ventilated area; avoid contact with
skin, eyes, and clothes; and do not breathe vapors. Failure to comply may result in injury or death
to personnel.

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

» Adhesives, solvents, and sealing compounds burn easily and give off vaporsthat are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these materials,
and use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin
or clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may
result in injury or death to personnel.

» Toavoid personal injury, wear protective equipment when using compressed air. Failure to comply
may result in injury or desth to personnel.

Refer for cleaning.

Refer fo page L-416 for air transfer pipe cleaning.

Refer {o page L-41]7 for air crossover tube cleaning.

Refer {o page L-417 for charge air cooler (CAC) cleaning.

c. Inspection.

(1) Refer for inspection.

(2) Refer {o page L-416 for air transfer pipe inspection.

(3) Refer {o page L-417 for air crossover tube inspection.

(4) Refer {o page L-417 for charge air cooler (CAC) inspection.
d. Testing.

Refer to[page L-418 for charge air cooler (CAC) pressure testing.
e. Installation.

wannine

Adhesives, solvents, and sealing compounds burn easily and give off vapors that are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these materials, and
use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin or
clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may result
ininjury or death to personnel.

Refer td page L-190 for installation.
f. Follow-On Maintenance.
Close engine hood and attach clips (TM 5-2420-230-10).
END OF TASK
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L-17. VALVE COVER REPLACEMENT.

This Task Covers:
a. Removal b. Installation c. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None
Tools and Special Tools Equipment Conditions
Tool kit, common no. 2, Item 36, Appendix B TM or Para Condition Description
Tool kit, general mechanics, Item 38, Appendix B TM 5-2420-230-10 | Hood raised.
Materialg/Parts Drawings Required
Gasket, Item 68, Appendix D (6) TM 5-2420-230-24P |Figure 20
Gasket, Item 73, Appendix D (6)
Sesdl, Item 229, Appendix D Estimated Time to Compl ete

Refer to MAC in Appendix B

Personnel Required
MOS 62B, Construction Equipment Repairer

a. Removal.

wannine

No smoking, flames, sparks, or glowing or hot objects allowed within 50 ft. (15 m) of vehicle.
Failure to comply may result in injury or death to personnel.

To prevent possible injury, wear gloves and protective eye equipment when handling fuel. Failure
to comply may result in injury or death to personnel.

Keep afire extinguisher within easy reach when working with fuel or on afuel system.

Do not work on fuel system when engineis hot; fuel can be ignited by a hot engine.

Refer to[page L-109 for removal.

b. Installation.

Refer td page L-189 for installation.

c. Follow-On Maintenance.

Close engine hood and attach clips (TM 5-2420-230-10).

END OF TASK
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L-18. INJECTOR NOZZLES REPLACEMENT.

This Task Covers:
a. Removal b. Installation

c. Follow-On Maintenance

INITIAL SETUP

Test Equipment
None

Tools and Special Tools
Puller, flexible injector, Item 30, Appendix B
Tool kit, common no. 2, Item 36, Appendix B
Tool kit, general mechanics, Item 38, Appendix B

Materials/Parts
Antiseize compound, Item 12, Appendix C
Qil, lubricating, 15W40, Item 44, Appendix C
Solvent, penetrating, Item 59, Appendix C
Sedl, rectangular, Item 228, Appendix D
Seal, banjo, Item 238, Appendix D

Personnel Required

MOS 62B, Construction Equipment Repairer

References
None

Equipment Conditions
TM or Para

Drawings Required

Condition Description
High pressure fuel lines
removed.

TM 5-2420-230-24P |Figure 37
Estimated Time to Complete
Refer to MAC in Appendix B

a. Removal.

wannine

» No smoking, flames, sparks, or glowing or hot objects allowed within 50 ft. (15 m) of vehicle.
Failure to comply may result in injury or death to personnel.

» To prevent possible injury, wear gloves and protective eye equipment when handling fuel. Failure
to comply may result in injury or death to personnel.

» Keep afire extinguisher within easy reach when working with fuel or on afuel system.

» Do not work on fuel system when engineis hot; fuel can be ignited by a hot engine.

Refer to[page L-109 for removal.

b. Installation.

wannine

Adhesives, solvents, and sealing compounds burn easily and give off vapors that are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these materials, and
use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin or
clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may result

ininjury or death to personnel.

Refer td page L-188 for installation.

c. Follow-On Maintenance.

Install high pressure fuel lines (Para L-14).

END OF TASK
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L-19. ENGINE REPAIR (ROCKER LEVERS REPLACEMENT).

This Task Covers:
a. Removal b. Cleaning c. Inspection
d. Installation e. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None
Tools and Special Tools Equipment Conditions
Tool kit, general mechanics, Item 38, Appendix B TM or Para Condition Description
Valve covers removed.
Materials/Parts
Oil, lubricating, OE/HDO 30, Item 44, Appendix C Drawings Required
Soap, laundry, Item 56, Appendix C TM 5-2420-230-24P |Figure 13
Personnel Required Estimated Time to Compl ete
MOS 62B, Construction Equipment Repairer Refer to MAC in Appendix B

a. Removal.

wannine

» No smoking, flames, sparks, or glowing or hot objects allowed within 50 ft. (15 m) of vehicle.
Failure to comply may result in injury or death to personnel.

» To prevent possible injury, wear gloves and protective eye equipment when handling fuel. Failure
to comply may result in injury or death to personnel.

» Keep afire extinguisher within easy reach when working with fuel or on afuel system.

» Do not work on fuel system when engineis hot; fuel can be ignited by a hot engine.

Refer to[page L-110 for removal.
b. Cleaning.

Refer to[page L-291 for cleaning.

c. Inspection.

Refer to[page L-297 for inspection.

d. Installation.
Refer td page L-183 for installation.

e. Follow-On Maintenance.

Install valve covers (ParaL-17).

END OF TASK
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L-20. ENGINE REPAIR (PUSH RODS REPLACEMENT).

This Task Covers:
a. Removal b. Inspection c. Installation
d. Adjustment e. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None
Tools and Special Tools Equipment Conditions
Tool kit, general mechanics, Item 38, Appendix B TM or Para Condition Description
Rocker levers removed.
Materials/Parts
Solution, soap, Item 56, Appendix C Drawings Required
Qil, lubricating, OE/HDO-30, Item 44, Appendix C TM 5-2420-230-24P |Figure 13
Personnel Required Estimated Time to Complete
MOS 62B, Construction Equipment Repairer Refer to MAC in Appendix B

a. Removal.

wannine

» No smoking, flames, sparks, or glowing or hot objects allowed within 50 ft. (15 m) of vehicle.
Failure to comply may result in injury or death to personnel.

» To prevent possible injury, wear gloves and protective eye equipment when handling fuel. Failure
to comply may result in injury or death to personnel.

» Keep afire extinguisher within easy reach when working with fuel or on afuel system.
» Do not work on fuel system when engineis hot; fuel can be ignited by a hot engine.

Refer to[page L-110 for removal.

b. Inspection.

Refer to[page L-297|for inspection.

c. Installation.

Refer td page L-182 for installation.

d. Adjustment.
Refer to[page L-186 for valve clearance adjustment.

e. Follow-On Maintenance.

Install rocker levers (Para L-19).

END OF TASK
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L-21. CYLINDER HEAD MAINTENANCE.

This Task Covers:
a. Removal a1 Disassembly b. Inspection
c. Cleaning c.1 Assembly d. Installation
e. Tightening f. Adjustment g. Follow-On Maintenance
INITIAL SETUP
Test Equipment Personnel Required
None MOS 62B, Construction Equipment Repairer (2)
Tools and Special Tools References
Injector bore brush, Item 3, Appendix B None
Field maintenance, basic, Item 23, Appendix B
Tool kit, common no. 2, Item 36, Appendix B Equipment Conditions
Tool kit, general mechanics, Item 38, Appendix B TM or Para Condition Description
Push rods removed.
Materials/Parts
Gasket, Item 60, Appendix D Drawings Required
O-ring, Item 135, Appendix D (12) TM 5-2420-230-24P Figure 11
Scotch brite pad, Item 53, Appendix C
Soap, laundry, Item 56, Appendix C Estimated Time to Complete
Solvent, degreasing, Item 58, Appendix C Refer to MAC in Appendix B
a. Removal.

wannine

» No smoking, flames, sparks, or glowing or hot objects allowed within 50 ft. (15 m) of vehicle.
Failure to comply may result in injury or death to personnel.

» To prevent possible injury, wear gloves and protective eye equipment when handling fuel. Failure
to comply may result in injury or death to personnel.

» Keep afire extinguisher within easy reach when working with fuel or on afuel system.

» Do not work on fuel system when engineis hot; fuel can be ignited by ahot engine.
Refer to[page L-111 for removal.

a.l Disassembly.

Refer to[page L-269]for disassembly.

b. Inspection.

Refer to[page L-269 for inspection.
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c. Cleaning.

wannine

Degreasing Solvent (MIL-PRF-680) istoxic and flammable. Keep away from heat or flame. Never
smoke when using solvent. The flashpoint for Type || Degreasing Solvent is 141 °F (61 °C). Wear
protective goggles, face shield, and gloves; use only in awell-ventilated area; avoid contact with
skin, eyes, and clothes; and do not breathe vapors. Failure to comply may result in injury or death
to personnel.

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

Adhesives, solvents, and sealing compounds burn easily and give off vaporsthat are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these materials,
and use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin
or clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may
result in injury or death to personnel.

To avoid personal injury, wear protective equipment when using compressed air. Failure to comply
may result in injury or death to personnel.

Refer td pages L-269 and L-270 for cleaning.

c.1 Assembly.

Refer to[page L-284| for assembly.

d. Installation.

Refer td page L-181 for installation.

e. Tightening.

Refer td page L-184 to tighten the cylinder head.

f. Adjustment.

Refer to[page L-186 for valve clearance adjustment.

g. Follow-On Maintenance.

Install push rods [Para L-20).

END OF TASK

Change 1
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L-22. ENGINE REPAIR (FRONT COVER REPLACEMENT).

Tools and Special Tools
Inserter, seal, Item 27, Appendix B
Tool kit, common no. 2, Item 36, Appendix B
Tool kit, general mechanics, Item 38, Appendix B

Materials/Parts
Oil, lubricating, OE/HDO-30, Item 44, Appendix C
Three Bond 1207-C, Item 67, Appendix C
Gasket, Item 66, Appendix D
Gasket, Item 78, Appendix D
Packing, performed, Item 164, Appendix D
Sesdl, Item 227, Appendix D

Personnel Required
MOS 62B, Construction Equipment Repairer

This Task Covers:
a. Removal b. Instalation c. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None

Equipment Conditions

TM or Para Condition Description

Fan pulley removed.

Vibration damper/crankshaft
pulley removed.

Para4-4 Engine oil filter removed.

Drawings Required
TM 5-2420-230-24P |Figure 18

Estimated Time to Complete
Refer to MAC in Appendix B

a. Removal.

Refer to[page L-111 for removal.

b. Installation.

wannine

Adhesives, solvents, and sealing compounds burn easily and give off vapors that are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these material's, and
use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin or
clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may result

ininjury or death to personnel.

Refer td page L-180 for installation.

c. Follow-On Maintenance.

(1) Ingtall fan pulley[(ParaL-7).
(2) Ingtall vibration damper/crankshaft pulley[(ParaL-8).
(3) Instal engine ail filter (Para 4-4).

END OF TASK
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L-23. WATER PUMP REPLACEMENT.

This Task Covers:

a Removal b. Inspection

d. Follow-On Maintenance

c. Installation

INITIAL SETUP

Test Equipment
None

Tools and Special Tools
Tool kit, common no. 2, Item 36, Appendix B
Tool kit, general mechanics, Item 38, Appendix B

Materialg/Parts
Kit, water pump, Item 96, Appendix D

Personnel Required
MOS 62B, Construction Equipment Repairer

References
None

Equipment Conditions
TM or Para Condition Description
Para 4-6 Drive belt removed.

Drawings Required
TM 5-2420-230-24P |Figure 28

Estimated Time to Complete
Refer to MAC in Appendix B

a. Removal.

Refer to[page L-112 for removal.

b. Inspection.

Refer to[page L-393)for inspection.
c. Installation.

Refer td page L-179 for installation.
d. Follow-On Maintenance.

Install drive belt (Para 4-6).

END OF TASK

Change 1
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L-24. FLYWHEEL REPLACEMENT.

This Task Covers:

a. Removal b. Inspection

d. Follow-On Maintenance

c. Installation

INITIAL SETUP

Test Equipment
None

Tools and Special Tools
Tool kit, common no. 2, Item 36, Appendix B
Tool kit, general mechanics, Item 38, Appendix B

Materials/Parts
None

Personnel Required
MOS 62B, Construction Equipment Repairer

References
None

Equipment Conditions

TM or Para Condition Description

Para4-10 Engine separated from
transmission.

Para12-11 Starter removed.

Drawings Required
TM 5-2420-230-24P | Figure 4

Estimated Time to Complete
Refer to MAC in Appendix B

a. Removal.
Refer to[page L-112 for removal.
b. Inspection.
Refer to[page L-471]for inspection.
c. Installation.
Refer td page L-178 for installation.
d. Follow-On Maintenance.
(1) Instal starter (Para 12-11).
(2) Connect engine to transmission (Para 4-10).

END OF TASK
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L-25. FLYWHEEL HOUSING REPLACEMENT.

This Task Covers:

a Removal b. Inspection c. Installation
d. Follow-On Maintenance

INITIAL SETUP
Test Equipment References
None None
Tools and Special Tools Equipment Conditions
Tool kit, common no. 2, Item 36, Appendix B TM or Para Condition Description
Tool kit, general mechanics, Item 38, Appendix B Flywheel removed.
Materialg/Parts Drawings Required
Coating, copper, Item 11, Appendix C TM 5-2420-230-24P | Figure 4

Grease, lithium, Item 34, Appendix C
Estimated Time to Complete

Personnel Required Refer to MAC in Appendix B
MQOS 62B, Construction Equipment Repairer

a. Removal.

Refer to[page L-112 for removal.

b. Inspection.

Refer to[page L-472 for inspection.

c. Installation.

wannine

Adhesives, solvents, and sealing compounds burn easily and give off vapors that are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these materials, and
use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin or
clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may result
ininjury or death to personnel.

Refer td page L-178 for installation.

d. Follow-On Maintenance.

Install flywheel [ParaL-24).

END OF TASK
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L-26. INJECTION PUMP REPLACEMENT.

This Task Covers:
a Removd

d. Follow-On Maintenance

b. Adjustment

c. Installation

INITIAL SETUP

Test Equipment
None

Tools and Special Tools
Engine barring tool, Item 2, Appendix B
Field maintenance, basic, Item 23, Appendix B
Tool kit, common no. 2, Item 36, Appendix B
Tool kit, general mechanics, Item 38, Appendix B

Materials/Parts
STR, Item 29, Appendix C
Washer, lock, Item 279, Appendix D (2)

Personnel Required
MOS 62B, Construction Equipment Repairer

References
None

Equipment Conditions
TM or Para
TM 5-2420-230-10

Condition Description
Hood raised.

Drawings Required
TM 5-2420-230-24P |Figure 36

Estimated Time to Complete
Refer to MAC in Appendix B

a. Removal.

wannine

» No smoking, flames, sparks, or glowing or hot objects allowed within 50 ft. (15 m) of vehicle.
Failure to comply may result in injury or death to personnel.

» To prevent possible injury, wear gloves and protective eye equipment when handling fuel. Failure
to comply may result in injury or death to personnel.

» Keep afire extinguisher within easy reach when working with fuel or on afuel system.

» Do not work on fuel system when engineis hot; fuel can be ignited by ahot engine.

Refer to[page L-115 for removal.

b. Adjustment.
Refer td page L-319 for timing.

c. Installation.

Refer td page L-169 for installation.

d. Follow-On Maintenance.

Close engine hood and attach clips (TM 5-2420-230-10).

END OF TASK
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L-27. FUEL TRANSFER PUMP REPLACEMENT.

This Task Covers:
a. Removal b. Inspection c. Cleaning
d. Installation e. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None

Tools and Special Tools
Pan, drain, Item 29, Appendix B
Tool kit, common no. 2, Item 36, Appendix B
Tool kit, general mechanics, Item 38, Appendix B

Materials/Parts
Qil, lubricating, OE/HDO-10, Item 44, Appendix C
Gasket, fuel transfer pump, Item 82, Appendix D

Personnel Required
MQOS 62B, Construction Equipment Repairer

Equipment Conditions
TM or Para Condition Description
TM 5-2420-230-10 | Hood raised.

Drawings Required
TM 5-2420-230-24P |Figure 35

Estimated Time to Complete
Refer to MAC in Appendix B

a. Removal.

wannine

» No smoking, flames, sparks, or glowing or hot objects allowed within 50 ft. (15 m) of vehicle.
Failure to comply may result in injury or death to personnel.

» To prevent possible injury, wear gloves and protective eye equipment when handling fuel. Failure
to comply may result in injury or death to personnel.

» Keep afire extinguisher within easy reach when working with fuel or on afuel system.

» Do not work on fuel system when engineis hot; fuel can be ignited by a hot engine.

Refer to[page L-117 for removal.

b. Inspection.

Refer to[page L-367]for inspection.

c. Cleaning.

Refer td page L-367for cleaning.

d. Installation.

Refer td page L-158 for installation.

e. Follow-On Maintenance.
Close engine hood and attach clips (TM 5-2420-230-10).

END OF TASK
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L-28. ENGINE REPAIR (TAPPET COVER REPLACEMENT).

This Task Covers:
a. Removal b. Instalation c. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None
Tools and Special Tools Equipment Conditions
Tool kit, common no. 2, Item 36, Appendix B TM or Para Condition Description
Tool kit, general mechanics, Item 38, Appendix B Injection pump removed.
Materialg/Parts Drawings Required
Gasket, tappet cover, Item 61, Appendix D TM 5-2420-230-24P |Figure 22

Packing, preformed, Item 167, Appendix D (4)
Estimated Time to Complete
Personnel Required Refer to MAC in Appendix B
MOS 62B, Construction Equipment Repairer

a. Removal.

Refer to[page L-117 for removal.

b. Installation.

Refer td page L-159 for installation.

c. Follow-On Maintenance.

Install injection pump (Para L-26).

END OF TASK

L-33 Change 1



TM 5-2420-230-24-2

L-29. ENGINE OIL COOLER REPLACEMENT.

This Task Covers:
a. Remova b. Cleaning c. Inspection
d. Installation e. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None
Tools and Special Tools Equipment Conditions
Tool kit, common no. 2, Item 36, Appendix B TM or Para Condition Description
Tool kit, general mechanics, Item 38, Appendix B Para12-10 Alternator removed.
Para9-4 Coolant drained.

Materialg/Parts

Solvent, degreasing, Item 58, Appendix C
Gasket, oil cooler, Item 71, Appendix D
Gasket, oil cooler cover, Item 72, Appendix D

Drawings Required
TM 5-2420-230-24P |Figure 29

Personnel Required Estimated Time to Complete
MOS 62B, Construction Equipment Repairer Refer to MAC in Appendix B

a. Removal.

Refer to[page L-118 for removal.
b. Cleaning.

wannine

Degreasing Solvent (MIL-PRF-680) is toxic and flammable. Keep away from heat or flame. Never
smoke when using solvent. The flashpoint for Type || Degreasing Solvent is 141 °F (61 °C). Wear
protective goggles, face shield, and gloves; use only in awell-ventilated area; avoid contact with
skin, eyes, and clothes; and do not breathe vapors. Failure to comply may result in injury or death
to personnel.

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

Adhesives, solvents, and sealing compounds burn easily and give off vapors that are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these materials,
and use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin
or clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may
result in injury or death to personnel.

Refer td page L-382|for cleaning.

c. Inspection.

Refer to[page L-382 for inspection.

d. Installation.

Refer td page L-158 for installation.

e. Follow-On Maintenance.
(1) [Ingtal aternator (Para 12-10).
(2) Réfill coolant (Para 9-4).
END OF TASK
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L-30. ENGINE REPAIR (WATER INLET CONNECTION REPLACEMENT).

This Task Covers:
a. Removal b. Instalation c. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None

Tools and Special Tools
Tool kit, general mechanics, Item 38, Appendix B

Materialg/Parts
Gasket, Item 64, Appendix D

Personnel Required
MOS 62B, Construction Equipment Repairer

Equipment Conditions
TM or Para Condition Description
TM 5-2420-230-10 | Hood raised.

Drawings Required
TM 5-2420-230-24P |Figure 28

Estimated Time to Complete
Refer to MAC in Appendix B

a. Removal.

Refer to[page L-119 for removal.

b. Installation.

Refer td page L-20( for installation.

c. Follow-On Maintenance.

Close engine hood and attach clips (TM 5-2420-230-10).

END OF TASK
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L-31. OIL PAN REPLACEMENT.

This Task Covers:

a. Removal b. Installation c. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None

Tools and Special Tools

. i Equipment Conditions
Tooal kit, common no. 2, Item 36, Appendix B

) . , TM or Para Condition Description
Tool kit, general mechanics, Item 38, Appendix B Para4-4 Oil drained.
Materials/Parts Para 14-6 Front drive axle disconnected.
Three Bond 1207-C, Item 67, Appendix C . ,
Gasket, Item 75, Appendix D Drawings Required

TM 5-2420-230-24P |Figure 21
Personnel Required

MOS 62B, Construction Equipment Repairer Estimated Time to Compl ete
Refer to MAC in Appendix B

a. Removal.

wannine

Fuel and ail are slippery and can cause falls. To avoid injury, wipe up spilled fuel or oil with rags.
(1) Deleted.
(2) Refer {o page L-119 for oil pan removal.

b. Installation.
‘WARNING I

Adhesives, solvents, and sealing compounds burn easily and give off vapors that are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these materials, and
use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin or
clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may result
ininjury or death to personnel.

(1) Refer {opage L-157 for installation.
(2) Deleted.

c. Follow-On Maintenance.
(1) Réfill oil (Para4-4).
(2) Connect front drive axle (Para 14-6).

END OF TASK
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L-32. SUCTION TUBE REPLACEMENT.

This Task Covers:
a. Removal b. Installation c. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None
Tools and Special Tools Equipment Conditions
Tool kit, common no. 2, Item 36, Appendix B TM or Para Condition Description
Tool kit, general mechanics, Item 38, Appendix B Oil pan removed.
Materialg/Parts Drawings Required
Three Bond 1207-C, Item 67, Appendix C TM 5-2420-230-24P |Figure 21

Gasket, Item 79, Appendix D
Estimated Time to Complete
Personnel Required Refer to MAC in Appendix B
MOS 62B, Construction Equipment Repairer

a. Removal.

wannine ]

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

Refer to[page L-119 for removal.

b. Installation.

Refer td page L-156 for installation.

c. Follow-On Maintenance.

Install oil pan (ParaL-31).

END OF TASK
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L-33. ENGINE REPAIR (REAR SEAL HOUSING REPLACEMENT).

This Task Covers:
a. Removal b. Installation c¢. Follow-On Maintenance
INITIAL SETUP
Test Equipment Personnel Required
None MOS 62B, Construction Equipment Repairer

Tools and Special Tools
Tool kit, common no. 2, Item 36, Appendix B

Tool kit, general mechanics, Item 38, Appendix B

Materials/Parts
Pad, cleaning, Item 53, Appendix C
Solution, soap, Item 56, Appendix C
O-ring, Item 134, Appendix D
Gasket, Item 80, Appendix D
Packing, preformed, Item 166, Appendix D

References
None

Equipment Conditions

TM or Para Condition Description
Flywheel housing removed.
Oil pan removed.

Drawings Required
TM 5-2420-230-24P | Figure 4

Estimated Time to Complete
Refer to MAC in Appendix B

a. Removal.

wannine

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

Refer to[page L-119 for removal.

b. Installation.

Refer td page L-158 for installation.

c. Follow-On Maintenance.
(1) Instal flywhee housing|(Para L-25).

(2) Ingtdl oil pan|(ParaL-31).
END OF TASK
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L-34. CAMSHAFT REPLACEMENT.

This Task Covers:
a. Removal b. Servicing c. Ingpection
d. Installation e. Adjustment f. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None
Toolsand gjmi al Tools . _ Equipment Conditions
Field maintenance, basic, Item 23, Appendix B TM or Para Condition Description
Tool kit, common no. 2, Item 36, Appendix B Rear seal housing removed.
Tool kit, general mechanics, Item 38, Appendix B Front cover removed.
Materials/Parts Injection pump removed.

Cloth, lint free, Item 10, Appendix C
Solvent, degreasing, Item 58, Appendix C
Grease, lithium, Item 34, Appendix C
Bearing, sleeve, Item 26, Appendix D

Drawings Required
TM 5-2420-230-24P |Figure5
TM 5-2420-230-24P Figure 6

Personnel Required Estimated Time to Compl ete
MOS 62B, Construction Equipment Repairer Refer to MAC in Appendix B
a. Removal.

wannine

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

Refer to[page L-12( for removal.
‘ WARNING I

» Degreasing Solvent (MIL-PRF-680) istoxic and flammable. Keep away from heat or flame. Never
smoke when using solvent. The flashpoint for Type |l Degreasing Solvent is 141 °F (61 °C). Wear
protective goggles, face shield, and gloves; use only in awell-ventilated area; avoid contact with
skin, eyes, and clothes; and do not breathe vapors. Failure to comply may result in injury or death
to personnel.

b. Servicing.

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

» Adhesives, solvents, and sealing compounds burn easily and give off vaporsthat are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these materials,
and use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin
or clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may
result in injury or death to personnel.

Refer td page L-232|for cleaning.
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c. Inspection.

Refer to[page L-232 for inspection.

d. Installation.

wannine

Adhesives, solvents, and sealing compounds burn easily and give off vapors that are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these materials, and
use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin or
clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may resultin
injury or death to personnel.

Refer td page L-145 for installation.
e. Adjustment.

Refer td page L-147 for end play measurement.
f. Follow-On Maintenance.

(1) Install rear seal housing[(ParaL-33).

(2) Install front cover|[(ParalL-22).

(3) Install injection pump[(ParaL-26).

END OF TASK
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L-35. ENGINE REPAIR (VALVE TAPPETS REPLACEMENT).

This Task Covers:

a. Removal b. Inspection c. Instalation

d. Follow-On Maintenance

INITIAL SETUP
Test Equipment References
None None
Tools and Special Tools Equipment Conditions B o
Tool kit, general mechanics, Item 38, Appendix B TMor Para Condition Description
Tappet cover removed.
Materials/Parts Camshaft removed.

Grease, lithium, Item 34, Appendix C Drawings Required

) TM 5-2420-230-24P |Figure 6
Personnel Required

MOS 62B, Construction Equipment Repairer Estimated Time to Complete
Refer to MAC in Appendix B

wannine

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

Refer to[page L-121 for removal.

b. Inspection.

Refer to[page L-297|for inspection.

c. Installation.

a. Removal.

wannine

Adhesives, solvents, and sealing compounds burn easily and give off vapors that are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these material's, and
use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin or
clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may resultin
injury or death to personnel.

Refer td page L-131 for installation.

d. Follow-On Maintenance.

(1) Install tappet cover[(ParaL-28).
(2) Install camshaft[(ParaL-34).

END OF TASK
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L-36. OIL PUMP REPLACEMENT.

This Task Covers:
a. Removal b. Inspection c. Cleaning
d. Installation e. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None

Tools and Special Tools : -
Field maintenance, basic, Item 23, Appendix B Equipment Conditions
’ ' ’ TM or Para Condition Description

Tool kit, common no. 2, Item 36, Appendix B -

Tool kit, general mechanics, Item 38, Appendix B Camshait removed.
Materialg/Parts Drawings Required

Qil, lubricating, OE/HDO-30, Item 44, Appendix C TM 5-2420-230-24P |Figure 14

Solvent, degreasing, Item 58, Appendix C
Estimated Time to Complete

Personnel Required Refer to MAC in Appendix B

MOS 62B, Construction Equipment Repairer

a. Removal.

wannine

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

Refer to[page L-121 for removal.

b. Inspection.

Refer to|page L -386|for inspection.

c. Cleaning.

wannine

» Degreasing Solvent (MIL-PRF-680) istoxic and flammable. Keep away from heat or flame. Never
smoke when using solvent. The flashpoint for Type |l Degreasing Solvent is 141 °F (61 °C). Wear
protective goggles, face shield, and gloves; use only in awell-ventilated area; avoid contact with
skin, eyes, and clothes; and do not breathe vapors. Failure to comply may result in injury or death
to personnel.

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

» Adhesives, solvents, and sealing compounds burn easily and give off vapors that are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these materials,
and use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin
or clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may
result in injury or death to personnel.

Refer td page L-387|for cleaning.
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d. Installation.

Refer td page L-144 for installation.

e. Follow-On Maintenance.

Install camshaft }

END OF TASK

L-37. ENGINE REPAIR (GEAR HOUSING REPLACEMENT).

This Task Covers:
a. Removal b. Inspection c. Instalation

d. Follow-On Maintenance

INITIAL SETUP
Test Equipment Personnel Required
None MOS 62B, Construction Equipment Repairer
Tools and Special Tools References
Tool kit, common no. 2, Item 36, Appendix B None

Tool kit, general mechanics, Item 38, Appendix B
Equipment Conditions

Materialg/Parts TM or Para Condition Description
Compound, Sealing, Item 19, Appendix C Camshaft removed.
Loctite 601, Item 24, Appendix C
Gasket, Item 66, Appendix D Drawings Required
Gasket, Item 78, Appendix D TM 5-2420-230-24P |Figure 18

Packing, preformed, Item 164, Appendix D
Estimated Time to Complete
Refer to MAC in Appendix B

a. Removal.

wannine

Fuel and oil are dlippery and can cause falls. To avoid injury, wipe up spilled fuel or oil with rags.
(1) Refer {o page L-123 for gear housing removal.
(2) Refer {o page L-123 for timing pin housing removal.
(3) Refer {o page L-261 for fuel pump stud removal.
(4) Refer for data plate removal.
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b. Inspection.

Refer to[page L-260for inspection.

c. Installation.

oy
2
3
(4)

wannine

Adhesives, solvents, and sealing compounds burn easily and give off vapors that are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these materials, and
use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin or
clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may result
ininjury or death to personnel.

Refer fo page L-148 for timing pin housing installation.
Refer {o page L-261 for fuel pump stud installation.
Refer fo page L-262 for data plate installation.

Refer {o page L-143 for gear housing installation.

d. Follow-On Maintenance.

Install camshaft (Para L-34).

END OF TASK
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L-38. PISTON AND ROD ASSEMBLIES REPLACEMENT.
This Task Covers:
a. Removal b. Installation c. Follow-On Maintenance
INITIAL SETUP
Test Equipment Personnel Required
None MOS 62B, Construction Equipment Repairer
Tools and Special Tools References
Compressor, piston ring, Item 20, Appendix B None
Field maintenance, basic, Item 23, Appendix B
Tool kit, common no. 2, Item 36, Appendix B Equipment Conditions
Tool kit, general mechanics, Item 38, Appendix B TM or Para Condition Description
Cylinder head removed.
Materials/Parts Oil pan removed.
Bearing, deeve, Item 26, Appendix D
Fine grit stone, Item 61, Appendix C Drawings Required
Grease, lithium, Item 34, Appendix C TM 5-2420-230-24P |Figure 5
Oil, lubricating, Item 44, Appendix C
Scotch Brite pad, Item 53, Appendix C Estimated Time to Compl ete
Refer to MAC in Appendix B
a. Removal.

wannine

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

Refer to[page L-126 for removal.

b. Installation.

Refer td page L-136 for installation.

c. Follow-On Maintenance.
(1) Ingtal cylinder head|(Para L-21).
(2) Ingtdl oil pan|(ParaL-31).

END OF TASK
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L-39. CRANKSHAFT REPLACEMENT.

This Task Covers:

Tools and Special Tools
Field maintenance, basic, Item 23, Appendix B
Tool kit, common no. 2, Item 36, Appendix B
Tool kit, general mechanics, Item 38, Appendix B
Wear sleeveinstalation tool, Item 41, Appendix B

Materialg/Parts
Cloth, crocus, Item 9, Appendix C
Grease, lithium, Item 34, Appendix C
Qil, lubricating, OE/HDO-30, Item 44, Appendix C
Solvent, degreasing, Item 58, Appendix C
Bearing set, sleeve, Item 24, Appendix D

a. Removal b. Cleaning c. Inspection
d. Installation e. Adjustment f. Follow-On Maintenance
INITIAL SETUP
Test Equipment Personnel Required
None MOS 62B, Construction Equipment Repairer (2)

References
None

Equipment Conditions

TM or Para Condition Description
Piston and rod assemblies

removed.

Drawings Required
TM 5-2420-230-24P | Figure 3

Estimated Time to Complete
Refer to MAC in Appendix B

a. Removal.

Refer to[page L-12§ for removal.

b. Cleaning.

wannine

» Degreasing Solvent (MIL-PRF-680) istoxic and flammable. Keep away from heat or flame. Never
smoke when using solvent. The flashpoint for Type |l Degreasing Solvent is 141 °F (61 °C). Wear
protective goggles, face shield, and gloves; use only in awell-ventilated area; avoid contact with
skin, eyes, and clothes; and do not breathe vapors. Failure to comply may result in injury or death

to personnel.

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

» Adhesives, solvents, and sealing compounds burn easily and give off vaporsthat are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these materials,
and use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin
or clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may

result in injury or death to personnel.

Refer to[page L-229for cleaning.

c. Inspection.

Refer to[page L-229 for inspection.
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d. Installation.

wannine

Adhesives, solvents, and sealing compounds burn easily and give off vapors that are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these materials, and
use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin or
clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may resultin

injury or death to personnel.
Refer td page L-131 for installation.

e. Adjustment.

Refer td page L-155 for end play measurement.

f. Follow-On Maintenance.

Install piston and rod assemblies (Para L-38).
END OF TASK

L-40. CYLINDER BLOCK REPAIR.

This Task Covers:

a. Disassembly b. Cleaning c. Inspection
d. De-glazing e. Assembly f. Follow-On Maintenance
INITIAL SETUP
Test Equipment Materials/Parts (Cont.)
None Sealant, pipe plug, Item 55, Appendix C

Tools and Special Tools
Cup plug driver, Item 21, Appendix B
Cup plug driver, Item 22, Appendix B
Field maintenance, basic, Item 23, Appendix B
Tool kit, common no. 2, Item 36, Appendix B
Tool kit, general mechanics, Item 38, Appendix B

Materials/Parts
Bushing, sleeve, Item 35, Appendix D
Cloth, lint free, Item 10, Appendix C
Kit, hardware, cylinder block, Item 95, Appendix D
Loctite 609, Item 24, Appendix C
Qil, lubricating, OE/HDO 30, Item 44, Appendix C
Paper, abrasive, Item 49, Appendix C
Plug, expansion, Item 178, Appendix D (3)
Plug, expansion, Item 179, Appendix D (5)
Plug, expansion, Item 180, Appendix D (4)
Scotch brite pad, Item 53, Appendix C

Soap, laundry, Item 56, Appendix C
Solvent, degreasing, Item 58, Appendix C
Three Bond 1207-C, Item 67, Appendix C

Personnel Required
MOS 62B, Construction Equipment Repairer

References
None

Equipment Conditions
TM or Para Condition Description
Crankshaft removed.

Drawings Required
TM 5-2420-230-24P |Figure 2

Estimated Time to Complete
Refer to MAC in Appendix B

a. Disassembly.

Refer to[page L-213for disassembly.

L-47

Change 1




TM 5-2420-230-24-2

b. Cleaning.

wannine

Degreasing Solvent (MIL-PRF-680) istoxic and flammable. Keep away from heat or flame. Never
smoke when using solvent. The flashpoint for Type || Degreasing Solvent is 141 °F (61 °C). Wear
protective goggles, face shield, and gloves; use only in awell-ventilated area; avoid contact with
skin, eyes, and clothes; and do not breathe vapors. Failure to comply may result in injury or death
to personnel.

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

Adhesives, solvents, and sealing compounds burn easily and give off vapors that are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these materials,
and use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin
or clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may
result in injury or death to personnel.

Refer to[page L-215 for cleaning.

c. Inspection.

Refer to[page L-218|for inspection.

d. De-glazing.

Refer td page L-220 for adjustment.

e. Assembly.

wannine

Adhesives, solvents, and sealing compounds burn easily and give off vapors that are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these materials, and
use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin or
clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may result
ininjury or death to personnel.

(1) Refer fo page L-223 to install expansion and pipe plug.
(2) Refer {o page L-275 to install camshaft expansion plug.
(3) Refer to install camshaft bushing.

f. Follow-On Maintenance.

Install crankshaft (Para L-39).

END OF TASK

Change 1
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L-41. ENGINE REPAIR (CRANKSHAFT GEAR REPLACEMENT).

This Task Covers:
a Removd

d. Follow-On Maintenance

b. Inspection

c. Installation

INITIAL SETUP

Test Equipment
None

Tools and Special Tools
Tool kit, common no. 2, Item 36, Appendix B
Tool kit, general mechanics, Item 38, Appendix B

Materials/Parts
Grease, lithium, Item 34, Appendix C

Personnel Required
MOS 62B, Construction Equipment Repairer

References
None

Equipment Conditions

TM or Para Condition Description
Crankshaft removed.

Drawings Required
TM 5-2420-230-24P | Figure 3

Estimated Time to Complete
Refer to MAC in Appendix B

a. Removal.

Refer td page L-230|for removal.

b. Inspection.

Refer to[page L-230 for inspection.

c. Installation.

wannine ]

Adhesives, solvents, and sealing compounds burn easily and give off vapors that are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these material's, and
use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin or
clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may resultin

injury or death to personnel.

Refer td page L-231 for installation.

d. Follow-On Maintenance.

Install crankshaft (Para L-39).

END OF TASK
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L-42. ENGINE REPAIR (CAMSHAFT GEAR REPLACEMENT).

This Task Covers:
a. Removal b. Instalation c¢. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None
Tools and Special Tools Equipment Conditions
Tool kit, general mechanics, Item 38, Appendix B TM or Para Condition Description

Camshaft removed.

Materials/Parts
Grease, lithium, Item 34, Appendix C Drawings Required
TM 5-2420-230-24P Figure 6
Personnel Required
MOS 62B, Construction Equipment Repairer Estimated Time to Compl ete
Refer to MAC in Appendix B

a. Removal.

Refer td page L-237|for removal.

b. Installation.

wannine

Adhesives, solvents, and sealing compounds burn easily and give off vapors that are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these materials, and
use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin or
clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may resultin
injury or death to personnel.

Refer td page L-237 for installation.

c. Follow-On Maintenance.

Install camshaft )

END OF TASK
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L-43. CYLINDER HEAD REPAIR.
This Task Covers:
a. Disassembly b. Cleaning c. Inspection
d. Repair e. Assembly f. Follow-On Maintenance
INITIAL SETUP
Test Equipment Materials/Parts (Cont.)
None Scotch brite pad, Item 53, Appendix C
) Solution, soap, Item 56, Appendix C
Tools and Special Tools , Valve collets, Item 268, Appendix D (12)
Brush, injector cleaning, Item 3, Appendix B _
Cup plug driver, Item 21, Appendix B Personnel Required . . .
Gauge depth dial indicating, Item 24, Appendix B MOS 62B, Construction Equipment Repairer
Tool kit, common no. 2, Item 36, Appendix B References
Tool kit, general mechanics, Item 38, Appendix B None
Materials/Parts _ _ Equipment Conditions
Compound, valve Iapping, Item 17, Appendix C TM or Para Condition Description
Dykem steel blue, Item 28, Appendix C Cylinder head removed.
JP-8, Item 69, Appendix C i )
Loctite 277, Item 26, Appendix C Drawings Required ,
O-Ring, Item 135, Appendix D (12) TM 5-2420-230-24P |Figure 11
Qil, lubricating, GO-90, Item 42, Appendix C Estimated Time to Complete
Paper, abrasive, Item 49, Appendix C Refer to MAC in Appendix B

a. Disassembly.

Refer to[page L-269]for disassembly.
b. Cleaning.

wannine

» No smoking, flames, sparks, or glowing or hot objects allowed within 50 ft. (15 m) of vehicle.
Failure to comply may result in injury or death to personnel.

» To prevent possible injury, wear gloves and protective eye equipment when handling fuel. Failure
to comply may result in injury or death to personnel.

» Keep afire extinguisher within easy reach when working with fuel or on afuel system.

Refer td page L-270 for cylinder head cleaning.

c. Inspection.
(1) Refer for valve inspection.
(2) Refer for cylinder head combustion face inspection.
(3) Refer for valve seat inspection.
(4) Refer for valve spring inspection.
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d. Repair.

wannine

» Adhesives, solvents, and sealing compounds burn easily and give off vaporsthat are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these materials,
and use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin
or clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may
result in injury or death to personnel.

» Exercise extreme caution when working with acid, wear rubber apron to prevent clothing being
damaged. Always wear safety goggles and rubber gloves and do not smoke when performing
maintenance with acid tank. Acid can eat the skin. If acid contacts clothes, remove and flush with
water. If acid contacts skin, immediately flush skin and get immediate medical attention. Failure to
comply may result in injury or death to personnel.

(1) Refer for cup plug replacement.
(2) Refer for valves grinding.
(3) Refer {o page L-279 for valve seat grinding.
e. Assembly.
Refer to[page L-284| for assembly.
f. Follow-On Maintenance.

Install cylinder head (ParaL-21).

END OF TASK
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L-44. ENGINE REPAIR (ROCKER LEVER REPAIR).

This Task Covers:
a. Disassembly b. Cleaning c. Inspection
d. Assembly e. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None
Tools and Special Tools Equipment Conditions
Tool kit, common no. 2, Item 36, Appendix B TM or Para Condition Description
Tool kit, general mechanics, Item 38, Appendix B Rocker lever removed.
Materialg/Parts Drawings Required
Detergent, laundry, Item 56, Appendix C TM 5-2420-230-24P |Figure 13

Qil, lubricating, OE/HDO-30, Item 44, Appendix C
Estimated Time to Complete
Personnel Required Refer to MAC in Appendix B
MOS 62B, Construction Equipment Repairer

a. Disassembly.

Refer to[page L-290Ifor disassembly.

o

Cleaning.

Refer to[page L-291 for rocker levers and pedestals cleaning.

(@]

Inspection.
(1) Refer {o pageL-291 for rocker lever inspection.
(2) Refer for rocker lever pedestals inspection.

o

. Assembly.

Refer to[page L-292 for assembly.

e. Follow-On Maintenance.

Install rocker levers (ParaL-19).

END OF TASK
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L-45. ENGINE OIL COOLER REPAIR.

This Task Covers:
a. Disassembly b. Cleaning c. Inspection
d. Assembly e. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None
Tools and Special Tools Equipment Conditions
Tool kit, common no. 2, Item 36, Appendix B TM or Para Condition Description
Tool kit, general mechanics, Item 38, Appendix B Oil cooler removed.
Materialg/Parts Drawings Required
O-ring, Item 136, Appendix D TM 5-2420-230-24P |Figure 29
Personnel Required Estimated Time to Compl ete Task
MOS 62B, Construction Equipment Repairer Refer to MAC in Appendix B

a. Disassembly.
(1) Refer fo page L-380 for pressure regulator valve removal.
(2) Refer {o page L-381 for filter bypass valve removal.
b. Cleaning.
Refer td page L-382for oil cooler cleaning.
c. Inspection.
(1) Refer for oil cooler inspection.
(2) Refer {o page L-380 for pressure regulator valve inspection.
d. Assembly.
(1) Refer fo pageL-381 for pressure regulator valve installation.
(2) Refer {o page L-381 for filter bypass valve installation.
e. Follow-On Maintenance.
Install oil cooler (ParaL-29).
END OF TASK
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L-46. ENGINE REPAIR (FAN HUB MAINTENANCE).

This Task Covers.
a. Disassembly

d. Follow-On Maintenance

b. Inspection

c. Assembly

INITIAL SETUP

Test Equipment
None

Tools and Special Tools
Tool kit, common no. 2, Item 36, Appendix B
Tool kit, general mechanics, Item 38, Appendix B

Materials/Parts
None

Personnel Required
MOS 62B, Construction Equipment Repairer

References
None

Equipment Conditions

TM or Para Condition Description
Fan hub removed.

Drawings Required
TM 5-2420-230-24P |Figure 27

Estimated Time to Compl ete Task
Refer to MAC in Appendix B

a. Disassembly.

Refer to[page L-396]for disassembly.

b. Inspection.

Refer to[page L-396)for inspection.

c. Assembly.

Refer to[page L-397|for assembly.

d. Follow-On Maintenance.

Install fan hub (ParaL-10).

END OF TASK
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L-47. ENGINE REPAIR (TURBOCHARGER MOUNTING STUD REPLACEMENT).

This Task Covers:

a. Removal b. Instalation c¢. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None
Tools and Special Tools Equipment Conditions
Tool kit, general mechanics, Item 38, Appendix B TM or Para Condition Description
Turbocharger removed.

Materials/Parts
Compound, antiseize, Item 12, Appendix C Drawings Required
TM 5-2420-230-24P |Figure 39
Personnel Required
MOS 62B, Construction Equipment Repairer Estimated Time to Compl ete Task
Refer to MAC in Appendix B

a. Removal.

Refer td page L-423/for removal.

b. Installation.

wannine

Adhesives, solvents, and sealing compounds burn easily and give off vapors that are harmful to the
skin and clothing. To avoid injury or death, keep away from open fire when using these materials, and
use only in well-ventilated areas. If adhesives, solvents, or sealing compounds contact the skin or
clothing, wash immediately with soap and water, and rinse thoroughly. Failure to comply may result
ininjury or death to personnel.

Refer td page L-423 for installation.

c. Follow-On Maintenance.

Install turbocharger (ParaL-12).

END OF TASK
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L-48. ENGINE REPAIR (MECHANICAL TACHOMETER DRIVE COVER REPLACEMENT).

This Task Covers:
a. Removal b. Instalation c¢. Follow-On Maintenance
INITIAL SETUP
Test Equipment References
None None

Tools and Special Tools
Tool kit, general mechanics, Item 38, Appendix B

Materialg/Parts
Gasket, Item 63, Appendix D

Personnel Required
MOS 62B, Construction Equipment Repairer

Equipment Conditions

TM or Para Condition Description
Front cover removed.

Drawings Required
TM 5-2420-230-24P |Figure 19

Estimated Time to Complete Task
Refer to MAC in Appendix B

a. Removal.
Remove mechanical tachometer drive cover (1)
and gasket (2) from gear housing (3). Discard
gasket.

b. Installation.

Install new gasket (2) and mechanical tachometer
drive cover (1) to gear housing (3).

c. Follow-On Maintenance.

Install front cover (Para L-22).

END OF TASK
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L-49. IDLE ADJUSTMENT.

This Task Covers:
a. Adjustment b. Follow-On Maintenance
INITIAL SETUP
Test Equipment Equipment Conditions
None TM or Para Condition Description
TM 5-2420-230-10 | Vehicle positioned on level
Tools and Special Tools ground.
Tool kit, general mechanics, Item 38, Appendix B TM 5-2420-230-10 | Parking brake applied.
TM 5-2420-230-10 | Engine shut OFF.
Materials/Parts TM 5-2420-230-10 | Electrical master switch OFF.
None TM 5-2420-230-10 | “Do Not Operate” tag attached
toignition switch.
Personnel Required TM 5-2420-230-10 | Hood raised.

MQOS 62B, Construction Equipment Repairer
Drawings Required
References None
None
Estimated Time to Complete
Refer to MAC in Appendix B

a. Adjustment.
Refer to[page L-916 for idle adjustment.
b. Follow-On Maintenance.
(1) Shut OFF engine: (TM 5-2420-230-10).
(2) Remove“Do Not Operate” tag from ignition switch|(TM 5-2420-230-10).
(3) Close engine hood and attach clips|(TM 5-2420-230-10).

END OF TASK
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Section Il. Vendor Service Manual.

Section Il|contains information for servicing the enginein the form of the manufacturer’ stechnical manual which followsthis
page. Section Il1|contains information for troubleshooting the engine in the form of the manufacturer’ s technical manual.
contains U.S. Army supplemental information to the vendor manuals.

L-59/L-60 blank






TM 5-2420-230-24-2

B Series

Shop Manual

1991 and 1994
Certification Levels

L-61



TM 5-2420-230-24-2

B Series
Shop Manual

1991 and 1994
Certification Levels

ewSs00gx

ewg00gw

Four Cylinder Six Cylinder

4BT3.9 6BT5.9
Copyright® 1994 Bulletin 3666017-01
Cummins Engine Company, Inc. Printed in U.S.A. 11/94 (996)

All rights reserved

L-62



TM 5-2420-230-24-2

Foreword

This manual contains complete rebuild specifications and information for the B Series engines, and all associated
components manufactured by Cummins Engine Company, Inc. A listing of accessory and component suppliers’
addresses and telephone numbers is located in Section C. Suppliers can be contacted directly for any information
not covered in this manual.

Read and follow all safety instructions. Refer to the WARNING in the General Safety Instructions in this
section.

The repair procedures in this manual are based on the engine being installed on an approved engine stand. Some
rebuild procedures require the use of special service tools. Make sure the correct tools are used as described in
the procedures.

When a specific brand name, number, or special tool is referenced in this manual, an equivalent product can be
used in place of the recommended item.

A series of specific service manuals (Troubleshooting and Repair, Specifications, Alternative Repair, and so on.)
are available and can be ordered by filling out and mailing the Literature Order Form located in the Service Literature
Section L.

Reporting of errors, omissions, and recommendations for improving this publication by the user is encouraged.
Please use the postage paid, self-addressed Literature Survey Form in the back of this manual for communicating
your comments.

The specifications and rebuild information in this manual is based on the information in effect at the time of printing.
Cummins Engine Company, Inc. reserves the right to make any changes at any time without obligation. If
differences are found between your engine and the information in this manual, contact a Cummins Authorized
Repair Location, a Cummins Division Office, or the factory.

The latest technology and the highest quality components are used to manufacture Cummins engines. When
replacement parts are needed, we recommend using only genuine Cummins or ReCon® exchange parts. These
parts can be identified by the following trademarks:

HOLSET) - Fgiar

Slue
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Cummins 22-Group System Exploded Diagram
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About the Manual Section i - Introduction
Page i-2 B Series

About the Manual

This manual contains information for 1991 and newer engines starting with ESN 44566920. For information on prior
built engines refer to the B Series Shop Manual, Bulletin No. 3810206-02.

The procedures in this manual were developed for a shop environment with engine disassembly and assembly
being performed on a rollover stand. A Group System has been used to subdivide the instructions by major
components and systems. Refer to the Table of Contents (page i-1) for the various groups. The information is
presented in very basic terms to make sure the instructions are easily understood. Wrench sizes and shop tooling
are identified in the procedure when needed.

Each group contains the following in sequence:
e An Alphabetical Table of Contents (Index).
e Exploded view(s) of all the components in the group.

e General Information Section(s) containing the basic service, maintenance, and design information
necessary to assist in the rebuild of the engine or a component.

e Procedural instructions for the disassembly, inspection, repair, and assembly that can be required to
rebuild an engine. Additional repairs that are not essential during every rebuild, but can be necessary,
are included. These repairs depend on the length of time an engine has been in service and the condition
of the parts.
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How To Use The Manual

All references to engine components in this manual are divided into 22 specific groups. The organization is
consistent with the service bulletins, service parts topics, and the parts catalogs for your convenience in updating
the shop manual.

Table of Contents
The Table of Contents in the front of the manual contains a quick page reference for each group number.
Group Contents
Each group contains the following information:
e A group index page at the beginning of each group to quickly aid in locating the information desired.
e General information to aid in rebuilding the component and an explanation of design change differences.
e Step-by-step rebuild instructions for disassembly, cleaning, inspection, and assembly of the component.

e Symbols which represent the action outlined in the instructions. The definitions of the symbols, listed in four
languages (English, Spanish, French, and German), appear on pages i-5 through i-8.

Index
An alphabetical index is in the back of the manual to aid in locating specific information.
Metric Information

Both metric and U.S. customary values are used in this manual. The metric value is listed first, followed by the
U.S. customary in brackets. An example is 60°C [140°F].
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Generic Symbols Section i - Introduction

Page i-4

B Series

Generic Symbols

The following group of symbols have been used in this manual to help communicate the intent of the instructions.

When one of the symbols appears, it conveys the meaning defined below.

® ) TOREOP®&D > b

WARNING - Serious personal injury or extensive property damage can result if the warning
instructions are not followed.

CAUTION - Minor personal injury can result or a part, an assembly or the engine can be damaged
if the caution instructions are not followed.

Indicates a REMOVAL or DISASSEMBLY step.

Indicates an INSTALLATION or ASSEMBLY step.

INSPECTION is required.

CLEAN the part or assembly.

PERFORM a mechanical or time MEASUREMENT.

LUBRICATE the part or assembly.

Indicates that a WRENCH or TOOL SIZE will be given.

TIGHTEN to a specific torque.

PERFORM an electrical MEASUREMENT.

Refer to another location in this manual or another publication for additional information.

The component weighs 23 kg [50 Ib] or more. To avoid personal injury, use a hoist or get
assistance to lift the component.
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Section i - Introduction Simbolos Usados En Este Manual
B Series Page i-5

Simbolos Usados En Este Manual
Los simbolos siguientes son usados en este manual para clarificar el proceso de las instrucciones. Cuando
aparece uno de estos simbolos, su significado se especifica en la parte inferior.

ADVERTENCIA - Serios dafos personales o dafio ala propiedad puede resultar silas instrucciones
de Advertencia no se consideran.

PRECAUCION - Dafios menores pueden resultar, o de piezas del conjunto o el motor puede
averiarse si las instrucciones de Precaucidon no se siguen.

Indica un paso de REMOCION o DESMONTAUJE.
Indica un paso de INSTALACION o MONTAJE.
Se requiere INSPECCION.

LIMPIESE la pieza o el montaje.

EJECUTESE una MEDICION mecanica o del tiempo.

LUBRIQUESE la pieza o el montaje.

Indica que se dara una LLAVE DE TUERCAS o el TAMANO DE HERRAMIENTA.

APRIETESE hasta un par torsor especifico.

EJECUTESE una MEDICION eléctrica.

9 TOREIOP® &S > b

Para informacion adicional refiérase a otro emplazamiento de este manual o a otra publicacién
anterior.
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Symbole Section i - Introduction
Page i-6 B Series
Symbole

In diesem Handbuch werden die folgenden Symbole verwendet, die wesentliche Funktionen hervorheben. Die
Symbole haben folgende Bedeutung:

WARNUNG - Wird die Warnung nicht beachtet, dann besteht erhdhte Unfall- und
Beschadigungsgefahr.

VORSICHT - Werden die Vorsichtsmassnahmen nicht beachtet, dann besteht Unfall- und
Beschadigungsgefahr.

AUSBAU bzw. ZERLEGEN.

EINBAU bzw. ZUSAMMENBAU.

INSPEKTION erforderlich.

Teil oder Baugruppe REINIGEN.

DIMENSION - oder ZEITMESSUNG.

Teil oder Baugruppe OLEN.

WERKZEUGGROSSE wird angegeben.

ANZUG auf vorgeschriebenes Drehmoment erforderlich.

Elektrische MESSUNG DURCHFUHREN.

@ OREIOP®&® > b

Weitere Informationen an anderer Stelle bzw. in anderen Handblichern.
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Section i - Introduction Symboles Utilises Dans Ce Manuel
B Series Page i-7

Symboles Utilises Dans Ce Manuel

Les symboles suivants sont utilisés dans ce manuel pour aider a communiquer le but des instructions. Quand I’'un
de ces symboles apparait, il évoque le sens défini ci-dessous:

AVERTISSEMENT - De graves lésions corporelles ou des dommages matériels considérables
A peuvent survenir si les instructions données sous les rubriques "Avertissement” ne sont pas
suivies.

ATTENTION - De petites lésions corporelles peuvent survenir, ou bien une piéce, un ensemble
ou le moteur peuvent étre endommageés si les instructions données sous les rubriques "Atten-
tion” ne sont pas suivies.

>

sécurité p

Indique une opération de DEPOSE.

Indique une opération de MONTAGE.

L’ INSPECTION est nécessaire.

NETTOYER la piece ou I'’ensemble.

EFFECTUER une MESURE mécanique ou de temps.

GRAISSER la piéce ou I’ensemble.

Indique qu’une DIMENSION DE CLE ou D’OUTIL sera donnée.

SERRER a un couple spécifique.

EFFECTUER une MESURE électrique.

Se reporter a un autre endroit dans ce manuel ou a une autre publication pour obtenir des
informations plus complétes.

) TOREON® &GS
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lllustrations
Page i-8

lllustrations

The illustrations used in the "Repair Sections” of this
manual are intended to give an example of a problem,
and to show what to look for and where the problem can
be found. Some of the illustrations are ‘‘generic’’ and
might not look exactly like the engine or parts used in
your application. The illustrations can contain symbols
to indicate an action required, and an acceptable or not
acceptable condition.

The illustrations are intended to show repair or replace-
ment procedures. The illustration can differ from your
application, but the procedure given will be the same.
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Section i - Introduction General Safety Instructions
B Series Page i-9

General Safety Instructions
Important Safety Notice

A WARNING A

Improper practices or carelessness can cause burns, cuts, mutilation, asphyxiation or other bodily injury
or death.

Read and understand all of the safety precautions and warnings before performing any repair. This list contains
the general safety precautions that must be followed to provide personal safety. Special safety precautions are
included in the procedures when they apply.

e Make sure the work area surrounding the product is dry, well lit, ventilated; free from clutter, loose tools, parts,

ignition sources and hazardous substances. Be aware of hazardous conditions that can exist.

Always wear protective glasses and protective shoes when working.

Rotating parts can cause cuts, mutilation or strangulation.

Do not wear loose-fitting or torn clothing. Remove all jewelry when working.

Disconnect the battery (negative [-] cable first) and discharge any capacitors before beginning any repair work.

Disconnect the air starting motor if equipped to prevent accidental engine starting. Put a ““Do Not Operate”

tag in the operator’s compartment or on the controls.

e Use ONLY the proper engine barring techniques for manually rotating the engine. Do not attempt to rotate the
crankshaft by pulling or prying on the fan. This practice can cause serious personal injury, property damage,
or damage to the fan blade(s) causing premature fan failure.

¢ |f an engine has been operating and the coolant is hot, allow the engine to cool before you slowly loosen the
filler cap and relieve the pressure from the cooling system.

e Do not work on anything that is supported ONLY by lifting jacks or a hoist. Always use blocks or proper stands
to support the product before performing any service work.

¢ Relieve all pressure in the air, oil, and the cooling systems before any lines, fittings, or related items are removed
or disconnected. Be alert for possible pressure when disconnecting any device from a system that utilizes
pressure. Do not check for pressure leaks with your hand. High pressure oil or fuel can cause personal injury.

¢ To prevent suffocation and frostbite, wear protective clothing and ONLY disconnect liquid refrigerant (freon)
lines in a well ventilated area. To protect the environment, liquid refrigerant systems must be properly emptied
and filled using equipment that prevents the release of refrigerant gas (fluorocarbons) into the atmosphere.
Federal law requires capture and recycling refrigerant.

¢ To avoid personal injury, use a hoist or get assistance when lifting components that weigh 23 kg [50 Ib] or more.
Make sure all lifting devices such as chains, hooks, or slings are in good condition and are of the correct
capacity. Make sure hooks are positioned correctly. Always use a spreader bar when necessary. The lifting
hooks must not be side-loaded.

e Corrosion inhibitor contains alkali. Do not get the substance in your eyes. Avoid prolonged or repeated contact
with skin. Do not swallow internally. In case of contact, immediately wash skin with soap and water. In case
of contact, immediately flood eyes with large amounts of water for a minimum of 15 minutes. IMMEDIATELY
CALL A PHYSICIAN. KEEP OUT OF REACH OF CHILDREN.

e Naptha and Methyl Ethyl Ketone (MEK) are flammable materials and must be used with caution. Follow the
manufacturer’s instructions to provide complete safety when using these materials. KEEP OUT OF REACH
OF CHILDREN.

e To avoid burns, be alert for hot parts on products that have just been turned OFF, and hot fluids in lines, tubes,
and compartments.

e Always use tools that are in good condition. Make sure you understand how to use them before performing
any service work. Use ONLY genuine Cummins or Cummins Recon® replacement parts.

e Always use the same fastener part number (or equivalent) when replacing fasteners. Do not use a fastener
of lessor quality if replacements are necessary.

¢ Do not perform any repair when fatigued or after consuming alcohol or drugs that can impair your functioning.

e Some state and federal agencies in the United States of America have determined that used engine oil can
be carcinogenic and can cause reproductive toxicity. Avoid inhalation of vapors, ingestion, and prolonged
contact with used engine oil.
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Page i-10 B Series

General Repair Instructions

This engine incorporates the latest diesel technology at the time it was manufactured; yet, it is designed to be
repaired using normal repair practices performed to quality standards.

Cummins Engine Company, Inc. does not recommend or authorize any modifications or repairs to
engines or components except for those detailed in Cummins Service Information. In particular, un-
authorized repair to safety-related components can cause personal injury or death. Below is a partial
listing of components classified as safety-related:

Air Compressor

Air Controls

Air Shutoff Assemblies

Balance Weights

Cooling Fan

Fan Hub Assembly

Fan Mounting Bracket(s)

Fan Mounting Capscrews

Fan Hub Spindle

Flywheel

Flywheel Crankshaft Adapter
Flywheel Mounting Capscrews
Fuel Shutoff Assemblies

Fuel Supply Tubes

Lifting Brackets

Throttle Controls

Turbocharger Compressor Casing
Turbocharger Oil Drain Line(s)
Turbocharger Oil Supply Line(s)
Turbocharger Turbine Casing
Vibration Damper Mounting Capscrews

Follow All Safety Instructions Noted in the Procedures.

- Follow the manufacturer’s recommendations for cleaning solvents and other substances used during the
repair of the engine. Some solvents and used engine oil have been identified by government agencies as
toxic or carcinogenic. Avoid excessive breathing, injestion and contact with such substances. Always use
good safety practices with tools and equipment.

Provide A Clean Environment and Follow the Cleaning Instructions Specified in the Procedures

- The engine and its components must be kept clean during any repair. Contamination of the engine or
components will cause premature wear.

Perform the Inspections Specified in the Procedures.
Replace all Components or Assemblies Which are Damaged or Worn Beyond the Specifications
Use Genuine Cummins New or ReCon® Service Parts and Assemblies

- The assembly instructions have been written to use again as many components and assemblies as
possible. When it is necessary to replace a component or assembly, the procedure is based on the use
of new Cummins or Cummins ReCon® components. All of the repair services described in this manual
are available from all Cummins Distributors and most Dealer locations.

Follow The Specified Disassembly and Assembly Procedures to Avoid Damage to the Components.

Complete rebuild instructions are available in the shop manual which can be ordered or purchased from a Cummins
Authorized Repair Location. Refer to Section L, Literature, for ordering instructions.
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General Cleaning Instructions
Solvent and Acid Cleaning

Several solvent and acid-type cleaners can be used to clean the engine parts. Cummins Engine Company,
Inc. does not recommend any specific cleaners. Always follow the cleaner manufacturer’s instructions.

Experience has shown that the best results can be obtained using a cleaner that can be heated to 90 to
95 degrees Celsius [180 to 200 degrees Fahrenheit]. A cleaning tank that provides a constant mixing and

filtering of the cleaning solution will give the best results.

Remove all the gasket material, o-rings, and the deposits of sludge, carbon, etc., with a wire brush or scraper
before putting the parts in a cleaning tank. Be careful not to damage any gasket surfaces. When possible,
steam clean the parts before putting them in the cleaning tank.

n Warning: Acid is extremely dangerous, and can damage the machinery. Always provide a tank of strong
soda water as a neutralizing agent.

Rinse all of the parts in hot water after cleaning. Dry completely with compressed air. Blow the rinse water from
all of the capscrew holes and the oil drillings.

If the parts are not to be used immediately after cleaning, dip them in a suitable rustproofing compound. The
rustproofing compound must be removed from the parts before installation on the engine.

Steam Cleaning

Steam cleaning can be used to remove all types of dirt that can contaminate the cleaning tank. It is a good
way to clean the oil drillings.

Warning: Wear protective clothing to prevent personal injury from the high pressure and extreme heat.
Do not steam clean the following parts:

1. Electrical Components

Wiring

Injectors

Fuel Pump

Belts and Hoses

o ok~ DN

Bearings
Glass or Plastic Bead Cleaning

Glass or plastic bead cleaning can be used on many engine components to remove carbon deposits. The
cleaning process is controlled by the size of the glass or plastic beads, the operating pressure, and the
cleaning time.

Caution: Do not use glass or plastic bead cleaning on aluminum piston skirts. Do not use glass bead

cleaning on aluminum ring grooves. Small particles of glass or plastic will embed in the aluminum and

result in premature wear. Valves, turbocharger shafts, etc., can also be damaged. Follow the cleaning
directions listed in the procedures.

NOTE: Plastic bead blasting media, Part No. 3822735, can be used to clean aluminum ring grooves. Do not use
any bead blasting media on pin bores or aluminum skirts.

Follow the equipment manufacturer’s cleaning instructions. The following guidelines can be used to adapt to
manufacturer’s instructions:

1. Beadsize: - Use U.S. size No. 16-20 for piston cleaning with plastic bead media, Part No. 3822735.
- Use U.S. size No. 70 for piston domes with glass media.
- Use U.S. size No. 60 for general purpose cleaning with glass media.

2. Operating Pressure: - Glass: Use 620 kPa [90 psi] for general purpose cleaning.
- Plastic: Use 270 kPa [40 psi] for piston cleaning.

3. Steam clean or wash the parts with solvent to remove all of the foreign material and glass or plastic
beads after cleaning. Rinse with hot water. Dry with compressed air.

4. Do not contaminate the wash tanks with glass or plastic beads.
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A.C.:

AFC:

ATDC:

BDC:

BTDC:

Circumferential Direction:

Concentricity:

CPL:

Cummins Sealant:

D.C.:

Dye Penetrant Method:

End Clearance:

E.S.N.
Hammer:
1.D.:

Loctite 290:

Loctite 609:

Lubriplate 105:

TM 5-2420-230-24-2
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Glossary of Terms

Definition
Alternating Current

Air Fuel Control; a device in the fuel pump that limits the fuel delivery until
there is sufficent intake manifold pressure to allow for complete combustion.

After Top Dead Center; refers to the position of the piston or the crankshaft
rod journal. The piston is moving downward on the power stroke or intake
stroke.

Bottom Dead Center; refers to the position of the piston or the crankshaft rod
journal. The piston is at its lowest position in the cylinder.

Before Top Dead Center; refers to the position of the piston or the crankshaft
rod journal. The piston is moving upward on the compression stroke or ex-
haust stroke.

In the direction of a circle in respect to the centerline of a round part or a
bore.

A measurement of the difference between the centers of either two or more
parts or the bores in one part.

Control Parts List; this listing identifies the specific parts that must be in-
stalled on the engine to meet agency certification.

This is a one part Room Temperature Vulcanizing (RTV) silicone rubber, ad-
hesive and sealant material having high heat and oil resistance, and low
compression set.

Some of the equivalent products are Marston Lubricants, Hylosil, Dow Corn-
ing, Silastic 732, Loctite Superflex, General Electric 1473, and General Elec-
tric 1470.

Direct Current

A method used to check for cracks in a part by using a dye penetrant and a
developer. Use crack detection kit, Part No. 3375432, or its equivalent.

The clearance in an assembly determined by pushing the shaft in an axial
direction one way and then pushing the shaft the other way.

Engine Serial Number
A hand tool consisting of a hard steel head on a handle.
Inside Diameter

A single component, anaerobic, polyester resin, liquid sealant compound that
hardens between closely fitted metal surfaces producing a tough, hard bond.
An equivalent product is Perma-Lok HL 126.

A single component anaerobic, liquid adhesive that meets or exceeds the re-
quirements of MIL-R-46082A (MR) TYPE1.
Some of the equivalent products are Loctite 601 and Permabond HL 138.

A mineral oil base grease with calcium soap (2 percent to 6 percent), and
zinc oxide (2 percent to 4 percent) additives.
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Magnetic Particle Inspection:

Mallet:

MAX:

MIN:

No.:

O.D.:

OS:

Protrusion:

STD:

TC:

TDC:

TILR.:

Water Pump Grease:

TM 5-2420-230-24-2
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Definition
A method of checking for cracks in either steel or iron parts. This method

requires a Magnaflux or equivalent machine that imparts a magnetic field on
the part being checked.

A hand tool consisting of a soft head, either wood, plastic, lead, brass, or
rawhide, on a handle.

Maximum allowed

Minimum allowed

Number

Outside Diameter

Oversize

The difference in the height between two parts in the assembled state.
Standard

Torque Converter; used when referring to the torque converter cooler.

Top Dead Center; refers to the position of the piston or the crankshaft rod
journal. The piston is at its highest position in the cylinder. The rod journal is
pointing straight up toward the piston.

Total Indicator Runout; used when measuring the concentricity or the runout.
The T.I.R. refers to the total movement of the needle on a dial indicator, from
the most negative reading to the most positive reading.

A premium high temperature grease that will lubricate antifriction bearings
continually from minus 40°C [minus 40°F] to plus 150°C [Plus 350°F].
Some of the greases meeting this requirement are Aeroshell No. 5, Chevron
SRI, Amoco Rykon Premijm No. 2, Texaco Premium RB, and Shell Dolium R.
Aeroshell No. 5 is not compatible with the other greases and must not be
mixed. Cummins Engine Company, Inc., uses Aeroshell No. 5 on new en-
gines and components.
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NOTES
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Engine Identification

Engine Dataplate

The engine dataplates show specific information about
your engine. The engine serial number (1) and Control
Parts List (CPL) (2) provide information for ordering parts
and servicing the engine.

NOTE: The engine dataplate must not be changed unless
approved by Cummins Engine Company, Inc.

Cummins Engine Company, Inc. Engine CD/ L Family |CPL Model
Columbus, Indiana Cert. 1D. Pouce Gube/L | Famile Modele FEL | EPA | Came
47202-3005 Certificat
Mada in USA. 3925422 | didentite E:‘;I;:L:“F,;o l Nox
WARNING Infury may resul and warranty is voided | 1iMing—1.D.C. Engine No. 14
# fued rata rpm o ahitudes exceed publisned Calage-FM.H. Moteur N, P
maximum values for this model and application . —
AVERTISSEMENT: Danger de blessures at d'annulation Vave Jash cold Int x| pet. no
da 2 garantie, si debit combustible, Ii'mn ou akitude, Jeux Soup.4 Froid Adm Ech i
depassen fes valaurs Maximum annonceés pour ce Firing Order Fuel rate at aclv. HP mm3
modsle el son uilisation Ordre d'Allumage Débit combust. a puiss. indiquee stroke
Date of Mg \dle Speed (rpm) ECS Advertised HP ar pm
Date of Fabrication Vitesse Ralenti Puiss. Indiquee {ch) a

ap8pigb

Automotive Engine Dataplate
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Industrial Engine Nomenclature

The model name for Industrial engines provides the fol-
lowing engine data:

4BTAB39

|_ I_ Displacement in Liters
Aftercooled
Turbocharged

Engine Series
Number of Cylinders

Automotive Engine Nomenclature

The model name for Automotive engines provides the
following engine data:

B 5.9 - 190

I_ Horsepower Rating
Displacement in Liters

Engine Series
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Injection Pump Dataplate

The injection pump dataplate is located on the side of the
injection pump. It provides information for fuel pump cal-
ibration.

Robert Bosch VE dataplate location.

BOSCH GERMANY

ROBERT BOSGH GORP Lza
VE R1Z3 0 460 424 006
390 3354 2055
927 340 930710

ip9plga

Lucas CAV DPA dataplate location.

DPA CAV
[swigross ]

Ofmosav |
A53L80lj-3-2725 215_0

ip9plgb

Stanadyne DB4 Dataplate Location

ip900g

In-Line Injection Pump Dataplate Location

This illustration shows the dataplate location for the Bosch
and Nippondenso in-line injection pump.

O 9 400 230 097
PES6A1002220/3RSZ2691
de In USA
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The Cummins part number for the fuel pump-governor
combination is located on the governor dataplate.

S/RSV425 N00AQC2190-8R

CDC-ND 390 €541
Made In USA 820

fp901gm
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General Engine Specifications

General Engine Data

T = PPN 102 mm [4.02 in]
5] 0] = PP 120 mm [4.72 in]
Displacement

] PSR 3.92 liters [239 in®]

5] SR 5.88 liters [359 in®]
Compression ratio

4B3.9/6B5.9 Industrial, naturally aspirated ... 18.5:1

4BT3.9/6BT5.9 Industrial, turbOCharged ...........oouiiiiiii et eaas 17.5:1

4BTA3.9/6BTA5.9 Industrial, turbocharged and aftercooled ..........cooooiiiiiiiiiiiii e 16.5:1

B3.9/B5.9* Automotive, Charge air COOIEA ......cuuiiniiiiiiiii e e e e aas 17.6:1
Firing order

L 02V T T =T PPN 1-5-3-6-2-4

N oY 11 o (= PP 1-3-4-2
Valve Settings

Intake Valve AdJUSIMENT . ... e aa 0.25 mm [0.010 in]

Exhaust Valve AdJUSIMENT. ... ...t e e e e e e 0.51 mm [0.020 in]
Engine rotation (viewed from front of @NgiNe) ..o e Clockwise

Engine weight (with standard accessories)
4 cyliNder ENGINES ... e 325 to 350 kg [715 to 770 Ib]
(SR oY T Te (=T =T g Ve 1 = 410 to 440 kg [910 to 970 Ib]

Lubrication System
Oil pressure

At Idle (MIiniMum alloWable) .....c..ieiiii et e 69 kPa [10 psi]
At rated speed (MiNiMumM alloOWabIE) .......c.iiiiiiiiiii e e 207 kPa [30 psi]
Regulating valve OpeniNg PreSSUIE ........cceuiiiuiii et e e e e e e e e e e eanas (1991) 449 kPa [65 psi]
(1994) 517 kPa [75 psi]

Differential pressure to open oil filter bypass valve ..........ccooiiiiiiiiiii (1991) 138 kPa [20 psi]

(1994) 172 kPa [25 psi]
Oil capacity of standard engine

&3] L1 To (= =T g T [ g T= T PP 9.5 liters [10 U.S. Qts.]

B CYlINAEI BNGINES ..ottt e et e e e e e e e rrn e e 14.2 liters [15 U.S. Qts.]
Total system capacity

oY [ g Lo [T =Y g Ve 1 = PPN 11.0 liters [11.6 U.S. Qts.]

(SR 034 1T a Yo (=T G =Yg o 11 g L= PPN 16.4 liters [17.3 U.S. Qts.]

L-85



TM 5-2420-230-24-2

Section E - Engine and Component Identification General Engine Specifications
B Series Page E-7

Cooling System

Thermostat
=T 1 =30 (o T o] o = o 81°C [181°F]
U110 o 1= o PP 95°C [203°F]
Pressure cap for 99°C [210°F] SYSIEM ..iuiiiiiiiii e e e e e e e ans 50 kPa [7 psi]
Pressure cap for 104°C [220°F] SYSTEM ....uiiuiiiiiiiiie ettt e e e e e e e eaaas 103 kPa [15 psi]
Coolant capacity (engine only)
4 cylinder (non-aftercooled, charge air cooled)™..........cooouiiiiiiiiiiiiii e 7.0 liters [7.4 U.S. Qts.]
4 cylinder (jacket water aftercooled) ..........ccoiiuuiiiiiiii e 7.9 liters [8.4 U.S. Qts.]
6 cylinder (non-aftercooled, charge air cooled)™...........coouiiiiiiiiiiiiii e 9.0 liters [9.5 U.S. Qts.]
6 cylinder (jacket water aftercooled) ..........ccooouiiiriiiiii i 9.9 liters [10.5 U.S. Qts.]

Intake Air and Exhaust System
Maximum allowable intake restriction at rated speed and load (with dirty air filter element)

Naturally ASPIrated ........ooouiiiiii e e e e e e e e e e e aean 50.8 cm H,0 [20 in H,0]
JLIS L eJoTed o F=T e [T o HN PP 63.5 cm H,0 [25 in H,0]
Maximum turbocharger outlet restriction at rated speed and load ...............cccoeeviiiin. 76.2 mm Hg [3 in Hg]

Maximum exhaust restriction at rated speed and load

Automotive with oxidation catalyst...........c.ooiiiiiii 152.4 mm Hg [6 in Hg]
AUTOMOTIVE et e e e e e e e e 114.3 mm Hg [4.5 in H(]
g Yo [U =3 {5 - 76.2 mm Hg [3 in Hg}
Fuel System
Fuel transfer pump maximum inlet restriCtion .............coooiiiiiii e 100 mm Hg [4 in Hg]

Fuel transfer pump output pressure at rated speed

Distributor fuel injection pumps (MaXimMUM) .......couiiiiiii e e e 70 kPa [10 psi]
Inline fuel injection pumMPSs (MINIMUM) ..o e e e e e 172 kPa [25 psi]
Fuel filter restriction (maximum pressure drop across filters) ........cccovviviiiiiiiiiiii i, 35 kPa [5 psi]
Fuel return restriction (MaximuUm) ... e e 518 mm Hg [20.4 in H(g]

* All 1991 and 1994 automotive engines with charge air cooling are designated as B3.9 or B5.9.
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Electrical System
Minimum Recommended Battery Capacity
Light accessories including alternator, power steering pump, and disengaged clutch
12 Volt System
o3V LT To [=T g =T T [ o L= PPN
(o302 TaTo (=T =T o Ve 1 1= PP PP PPN
24 \olt System*
L oY 1T o [=T =T o T 1 = PP
LS 3oV T To [=T =T o T 1 = PP
Heavy accessories including hydraulic pump and torque converter
12 Volt System
o3V LT Lo [=T g =T o T [ o L= PPN
(o302 TaTo (=T =T o Ve 1 1= PP PP PPN
24 \olt System*
L oY 1T To [=T =T o T 1 = PP
LS3 eV T To [=T =T o T 1 = PP

* Per battery (two 12 volt batteries in series) CCA Ratings are based on -18°C [0°F].

Batteries (Specific Gravity)

Specific Gravity

at 27°C [80°F] State of Charge
1.260 - 1.280 100%
1.230 - 1.250 75%
1.200 - 1.220 50%
1.170 - 1.190 25%
1.110 - 1.130 Discharged

L-87



TM 5-2420-230-24-2

Section E - Engine and Component Identification Engine Diagram - Automotive Engine
B Series Page E-9

Engine Diagram - Automotive Engine

The illustrations which follow show the locations of the major external engine components, the filters, and other
service and maintenance points. Some external components will be at different locations for different engine
models.

Engine Air Inlet \
High Pressure ™. Intake Air Preheater
Fuel Lines \ / (optional)

Lo
Iniine Fuel SENS Fuel Filter/
Injection Pump Water Separator

Air Compressor

Air Intake \
T

Air Compressor 7
Engine Data Plate

1/8 NPTF (inch)
Oil Pressure

_——3/4 NPTF (inch) Water (Heater)

——1/4 NPTF (inch)
Fuel inlet Connection

\, . "
———Magnetic Pickup Location
3/4-16 UNF

\Fuel Lift Pump
_\ Dipstick

ews00gb

Inlet Side
Turbocharger
Rear Engine O Exhaust Outlet
Lifting Bracket p
? N
Fuel Return 3 o D
Connection Y -
Flywheel/Flexplate ° Clutch Mounting
e P ° e Plate
Flywheel oo o
Housing
Rear View
ﬁear \?lew

ew900gd
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Fuel Injection Nozzles Jurbo
- Wastegate
Actuator
Oil Fill
Front Engine
2 ° Lifting Bracket
3 O g 3 Water Outlet
Starter Motor O :
and Solenoid ~—___ 7— H Lubricating Oil Filter
Provision for Oil ; =4 S Lubricating Oil Cooler
1 ion Heat P2
mmersion Hea er\ %." _ ® ® Water Inlet
© ©
N [
Oil Drain ; ) o 1/2 NPTF Water
fore l%J (heater return)
U

Turbocharger Side View

ew900gc

Turbocharger Side View

Turbo Air Inlet \ /Turbo Air Outlet
Automatic Beit e _— Engine Air Inlet

Tensioner

Fan Pulley

Alternator ——__

Water Pump

Water Inlet —— > "\ Air Compressor

Air Outlet

\ Front Gear Cover

Fan Drive Belt

Vibration Damper

Front View
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Engine Disassembly and Assembly
General Information

These procedures apply to all B Series engines. The differences between engine models due to the application,
the optional equipment on an engine, and the year an engine was built are included in the instructions. Omit the
steps that do not apply to the engine being rebuilt.

Warning: A Warning statement is included for any component or assembly that weighs more than 23 kg [50 Ib].
To avoid personal injury, use a hoist or get assistance when removing or installing these parts.

Caution: All fasteners are specified in metric units. All fasteners have right-hand threads unless a Caution
states that a fastener has left-hand threads.

Disassembly

The instructions in this procedure are organized in a logical sequence to disassemble an engine. This is not the
only sequence to disassemble an engine. Certain parts must be removed in the sequence indicated. Use this
sequence until you become familiar with the engine.

Discard all gaskets, seals, hoses, filters, and o-rings. Keep these parts if they are needed for a failure analysis.

Label, tag, or mark the parts for location as the parts are removed. This will help identify the parts that can be
involved in a failure and will simplify the assembly procedure.

Label, tag, mark, or photograph all special equipment prior to the removal from an engine. This engine assembly
procedure does not include the installation of special optional equipment.

Use a mallet when force is required to remove certain parts. Make sure all of the fasteners are removed before
using force.

Avoid as much dirt as possible during disassembly. The accumulation of additional dirt will make it more difficult
to clean the components.

Assembly

This procedure assumes that all of the components and assemblies have been cleaned, replaced, or rebuilt and
are ready to be installed on the engine.

Torque values are listed in each step. If a torque value is not specified, use the chart listed in the Specifications,
Group 18, to determine the correct torque value.

Many of the gaskets and o-rings are manufactured from a material designed to absorb oil. These gaskets will
enlarge and provide a tight seal after coming in contact with oil. Use ONLY a recommended contact adhesive or
a vegetable-based oil to install these parts.
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Engine Disassembly and Assembly - Service Tools

The following special tools are recommended to perform procedures in Group 00. The use of these
tools is shown in the appropriate procedure. These tools can be purchased from your local Cummins
Authorized Repair Location.

Tool No. Tool Description Tool lllustration
Fuel Pump Drive Gear Puller
3824469
3824469
Piston Ring Compressor
ST-755
st-758
Engine Barring Tool
3377371
Injector Bore Brush
3822509
3822509
Engine Rebuild Stand
3375193
3375194
Engine Rebuild Stand Adapter
3376975
33768975
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Tool No. Tool Description Tool lllustration
Flexible Injector Puller
3823276
Dial Indicator & Sleeve Assembly
Use with Part No. ST-1325 Dial Gauge Attachment to measure
flywheel and flywheel housing runout.
3376050 \_/%
Ridge Reamer
3823407
3823407
Mechanic’s Tool Kit
3376593
Wear Sleeve Installation Tool
Used toinstall the rear crankshaft lubricating oil seal wear sleeve.
3824078
Oil Seal Installation Tool
Used to install the front crankshaft lubricating oil seal in the front
3824498 cover to a specified depth.

3824498

3824498
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Engine Disassembly Check List

The following is a checklist of recommended measurement to be made during disassembly to aid in determining
the reuse of certain parts.

1. Injection pump drive gear backlash

. Camshaft gear backlash
(refer to page 0-26)

. Lube pump gear backlash
(refer to page 0-28)

. Lube pump idler gear backlash
(refer to page 0-29)

. Balancer (Four Cylinder Only)
(Refer to page 0-30)
e idler gear to crank gear backlash
e shaft gear to idler gear backlash
e shaft gear to shaft gear backlash

. Camshaft End Play

7. Crankshaft End Play

0.076 - 0.330 mm [0.003 - 0.013 in]
0.076 - 0.330 mm [0.003 - 0.013 in]

0.076 - 0.330 mm [0.003 - 0.013 in]

0.076 - 0.330 mm [0.003 - 0.013 in]

0.088 - 0.420 mm [0.003 - 0.017 in]
0.088 - 0.420 mm [0.003 - 0.017 in]
0.153 - 0.355 mm [0.006 - 0.014 in]

0.12 - 0.34 mm [0.005 - 0.013 in]
0.102 - 0.432 mm [0.004 - 0.017 in]
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Engine Disassembly (0-1)
Steam Cleaning The Engine (0-2)

Warning: When using a steam cleaner, wear protective
clothing and safety glasses or a face shield. Hot steam
can cause serious personal injury.

NOTE: Cover all engine openings and electrical compo-
nents. This will prevent water damage.

Steam clean the heavy dirt from the exterior of the engine.

Starter - Removal (0-3)
10 mm

Remove the starting motor.

Engine Weight (0-4)

3822512 Engine Lifting Fixture

4B Engine (Wet) Weight: 325-350 Kg [715-770 Ib]
6B Engine (Wet) Weight: 410-440 Kg [910-970 Ib]

Rollover Stand - Engine Mounting (0-5)

18 mm, 3375194 Engine Rebuild Stand, 3376975
Adapter Plate

Mount the engine on the rebuild stand.
Torque Value: 77 Nem [57 ft-Ib].
Mounting Hardware:

M12 x 1.75
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Oil - Draining (0-6)

17 mm
Remove the drain plug. 9

A drain pan with a capacity of 20 litres [5 U.S. gallons] will @
be adequate.

op9pgma

Lifting Bracket Removal - Rear (0-7)
18 mm
Remove the rear lifting bracket from the cylinder head.

lagbkma

Drive Belt - Removal (0-8)

Applying excessive force to the tensioner in the opposite
direction of wind-up or after the tensioner has been
wound-up to the positive stop can cause the tensioner
arm to break.

Caution: Keep hands out of the path of the spring-loaded
tensioner.

1/2 inch or 3/8 inch Square Drive
Release the tension and remove the drive belt.

Service Tip: Loosen the vibration damper/crankshaft and
fan hub pulley capscrews before removing the drive belt.

fagblmg
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Fan Pulley - Removal (0-9)

13 mm
<

@ Remove the fan pulley and capscrews.

Vibration Damper/Crankshaft Pulley -
Removal (0-10)

15 mm

Remove the vibration damper or crankshaft pulley and
capscrews.

NOTE: Refer to Component Section 1 for the vibration
damper inspection procedure.

Belt Tensioner - Removal (0-11)
15 mm
Remove the belt tensioner from the bracket.

NOTE: Refer to Component Section 8 for the belt tensioner
inspection procedure..

5 mm Allen
9 Remove the tensioner bracket.
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Fan Hub - Removal (0-12) > \\ “ij \

l
o om Q :
\1

Remove the fan hub.
NOTE: Refer to Component Section 8 for inspection of the @@

fan hub.
<>

[s)

o
[e)

Alternator - Removal (0-13)
13 mm

Remove the alternator link.

ee9csma

16 mm

Remove the alternator mounting capscrew and alternator.

13 mm

Remove the alternator bracket.
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Thermostat - Removal (0-14)

10 mm
<

@ Remove the capscrews from the thermostat housing.

Remove the thermostat housing, gasket, thermostat and
Q] lifting bracket.

@5 NOTE: Refer to Component Section 8 for inspection of the
thermostat.

Screwdriver
k¢ If so equipped, remove the aftercooler supply tube (1) and

@@ the coolant return tube (2).

Turbocharger - Removal (0-15)

16 mm and 19 mm
<

Remove the turbocharger oil supply line from the turbo-
@ charger and oil filter head.
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8 mm, Screwdriver

Remove the air crossover tube.

.. . M 2, (=) {
©L /03 N
4 /_5"“‘\\ icotbhb)

On Automotive engines, loosen the V-Band clamp and
hose clamp and remove the charge air cooler inlet tube.

10 mm

Disconnect the drain tube from the bottom of the
turbocharger.

Screwdriver

Remove the turbocharger drain line from the drain tube
in the cylinder block.
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On engines equiped with wastegated turbochargers, re-
move the wastegate intake air hose.

15 mm

Remove the turbocharger mounting nuts, turbocharger
and gasket.

NOTE: Inspection of the turbocharger is described in Com-
ponent Section 10.

Exhaust Manifold - Removal (0-16)

13 mm
Remove the capscrews, exhaust manifold and gaskets.

NOTE: Inspection of the exhaust manifold is described in
Component Section 11.

Fuel Filter - Removal (0-17)
75-80 mm, 90-95 mm Strap Wrenches
!

R

Remove the fuel filter(s).
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Fuel Filter Head - Removal (0-18)

24 mm

If equipped with a dual filter head, remove the nut, dual @ \

filter head and o-ring.

ffahdmb

Screwdriver
Remove fuel filter adapter and o-ring.

KSB (Remote Mounted) - Removal

(0-19) @@

Remove the KSB wiring harness.

AF

7(
i
sy

T,

2258

.l
N)));

10 mm

Remove the banjo screw securing the fuel transfer tube
to the low pressure fuel supply banjo screw.

ff9csme
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11 mm and 15 mm

Remove the flex hose from the KSB assembly. It is not
necessary to remove the flex hose from the injection

pump.

10 mm
9 Remove the KSB assembly from the intake manifold cover.

axs

Fuel Lines - Removal (0-20)

High Pressure Fuel Line - Removal (0-21)

14 mm, 17 mm Crowsfoot Wrench, 19 mm
Crowsfoot Wrench

Caution: Hold the fuel pump delivery valves securely
when loosening the high pressure lines on the rotary
pumps.

Remove the high pressure line fittings from the injection
pump.

17 mm, 19 mm
Remove the high pressure lines from the injectors.
NOTE: Refer to Component Section 6 for fuel line inspection.
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10 mm

Remove the manifold cover capscrews that secure the
high pressure line support brackets.

Remove the high pressure lines as an assembly.

Cap or cover the injector openings.

12 mm and 13 mm

If so equipped, remove the air/fuel control tube and turbo-
charger wastegate line.

Fuel Drain Manifold - Removal (0-22)
10 mm

Remove the fuel drain manifold banjo fittings and sealing
washers from the injectors.

)
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17 mm and 10 mm
Rotary Fuel Pump

Remove the fuel drain manifold support brackets and
banijo fitting.

10 mm, 12 mm
In Line Fuel Pump

Remove the banjo capscrews and sealing washers at the
filter head.

Remove the fuel line support bracket capscrew from the
intake manifold.

Low Pressure Fuel Lines - Removal (0-23)
17 mm

Disconnect the two banjo fittings at the filter head.

14 mm and 17 mm

Caution: Be sure the fuel transfer pump connection is
held securely when loosening the fuel line.

Loosen the nut and remove the fuel line from the lift pump.
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14 mm and 17 mm

Caution: Be sure the fuel pump connection is held se-
curely when loosening the supply line.

Remove the injection pump supply line.

Dipstick - Removal (0-24)

If equipped with a dipstick tube extension, remove the
dipstick and extension.

Manifold Cover - Removal (0-25)
10 mm

Remove the manifold cover, gasket and grid heater if
equipped.

Aftercooler - Removal (0-26)
10 mm

If equipped, remove the aftercooler housing.

NOTE: Refer to Component Section 10 for the aftercooler
inspection procedure.
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Valve Covers - Removal (0-27)
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Valve Covers - Removal (0-27)
15 mm

Remove the special capscrews, o-ring seals, valve covers
and gaskets.

Injector Nozzles - Removal (0-28)
Rust Penetrating Solvent

Caution: When rust has formed on the hold down nut,
the injector can turn in the bore when the nut is loos-
ened. This will cause severe damage to the head by the
injector locating ball cutting a groove in the bore.

Soak the hold down nut with a rust penetrating solvent for
a minimum of 3 minutes.

Brass Drift Pin, Hammer
Caution: Excessive force will damage the injector.

Tap the injector body with the hammer and drift pin to
loosen any rust.

24 mm Box Wrench, Adjustable Wrench
k¢ Hold the injector body with an adjustable wrench while

@ you loosen the hold down nut with a 24mm box wrench.
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Injector Puller 3823276

Remove the injectors. If the injector is extremely difficult
to remove, remove the injector o-ring and fill the bore
around the injector with a penetrating solvent. Attach the
injector puller and pull the injector out as far as possible,
then use the injector puller slide hammer to tap against
the puller nut and drive the injector into the bore. Re-
peating this procedure will allow the solvent to penetrate
to the injector tip and loosen the carbon deposits on the

tip.
Refer to Component Section 6 for the injector test
procedures.

Rocker Levers - Removal (0-29)
14 mm, Screwdriver

Loosen the nuts on the rocker lever adjusting screws and
loosen screws until they stop.

rh8asma

13 mm, 18 mm

Remove the pedestal/head bolts from the rocker shaft
pedestals and lift off the pedestal and rocker lever as-
semblies.

NOTE: Refer to Component Section 3 for disassembly of the
rocker lever assemblies.

Push Rods - Removal (0-30)

Remove the push rods.

NOTE: Refer to Component Section 4 for the push rod in-
spection procedure.

prooomb
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Cylinder Head - Removal (0-31)

18 mm

Remove the remaining cylinder head capscrews in the
sequence shown.

Remove the cylinder head and gasket from the block.
Cylinder Head Weight:

4 Cylinder - 36 Kg [80 Ib]
6 Cylinder - 52 Kg [114 Ib]

NOTE: Disassembly of the head is described in Component
Section 2.

Front Cover - Removal (0-32)
90-100 mm Strap Wrench
Remove the front cover access cap.

Service Tip: A strap type filter wrench can be used to
loosen access caps that have been excessively tightened.

10 mm

Remove the front cover and gasket.
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Hammer, Punch

Support the seal area in the front cover and drive out the
seal.

Water Pump - Removal (0-33)

13 mm ﬂ
Remove the water pump and o-ring. .
Refer to Component Section 8 for the water pump @@

inspection.

Flywheel - Removal (0-34)

18 mm
<
<

Lock the crankshaft and remove the capscrews, washers
and flywheel.

NOTE: Refer to Component Section 16 for flywheel
inspection.

Flywheel Housing - Removal (0-35)

15 mm ﬂ
<

Remove the flywheel housing.

NOTE: Refer to Component Section 16 for the flywheel @@
housing inspection procedure.
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Accessories - Removal (0-36)
10 mm, 14 mm, 18 mm

If equipped, remove all additional gear driven accesso-

CV
@@ ries, (air compressor, hydraulic pump, etc.).

NOTE: Refer to the Manufacturer’s Service Information for
repair instructions.

- N NP = [
cp900md

Injection Pump - Removal (Rotary Type
Pumps) (0-37)

13 mm

Caution: A diesel engine cannot tolerate dirt or water in
the fuel system. A tiny piece of dirt or a few drops of
water in the injection system can cause damage to the
system.

Clean all external surfaces of the injection pump, includ-
ing all line connections and fittings that are to be discon-
nected. Clean the area around the injection pump gear
cover to prevent dirt from entering the crankcase.

fp9bkmb

® EPK

Remove the injection pump support bracket and
capscrews.

Gear Lash - Check (0-38)

Position an indicator on the tooth of the injection pump
drive gear.

ip9geia

backlash. Mark the pump drive gear and camshaft gear

Note the total indicator travel as injection pump drive gear
for further analysis if the backlash exceeds the limits.

Injection Pump Drive Gear
Backlash Limit (A)

mm in
0.076 MIN 0.003
0.330 MAX 0.013

NOTE: Prevent movement of adjoining gear when checking

backlash or the reading will be the total of both gears.
ipggejb
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Locking the Pump (0-39)

Locate TDC for Cylinder Number 1 by slowly barring the
engine while pushing in on TDC pin.

BE SURE TO DISENGAGE THE PIN AFTER LOCATING
TDC.

14 mm

Loosen the CAV injection pump lockscrew, position the
special washer with the small opening showing, then
tighten the lockscrew against the pump drive shaft.

Torque Value: 7 Nem [5 ft-Ib]

3/8 inch

Loosen the lockscrew for the Stanadyne DB4 fuel injec-
tion pump. Position the special washer behind the lock
screen head. Tighten the lockscrew.

10 mm

The special washer on the Bosch injection pump must be
removed so the lockscrew can be tightened against the
drive shaft.

NOTE: Before removing the Bosch pump, the pump must be
locked with the No. 1 Cylinder in TDC position.

Torque Value: 30 Nem  [22 ft-Ib].
Wire the special washer to the Bosch pump.

CV

<
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Injection Pump - Removal (In-Line) (0-41)
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Drive Gear - Removal (0-40)
22 mm

Caution: Hold the crankshaft to prevent the rotation of
the locked injection pump.

Remove the mounting nut and lock washer from the pump
drive shaft.

75 mm T-Bar Puller or Fuel Pump Drive Gear Puller
Part No. 3824469

Pull the pump drive gear loose from the drive shaft.
The puller hole threads are M8 X 1.25.

13 mm

Remove the three mounting nuts. Remove the injection
pump.
NOTE: Refer to the applicable Manufacturer’s Service In-

structions for injection pump testing/repair. Minor repairs are
described in Component Section 5.

Injection Pump - Removal (In-Line)
(0-41)

Caution: A diesel engine cannot tolerate dirt or water in
the fuel system. A tiny piece of dirt or a few drops of
water in the injection system can cause damage to the
system.

Clean all external surfaces of the injection pump, includ-
ing all line connections and fittings that are to be discon-
nected. Clean the area around the injection pump gear
cover to prevent dirt from entering the crankcase.
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Preparatory Steps:

Remove all fuel lines.

Remove the control linkage.

Remove the fuel shutoff solenoid.
Remove the fuel filter.

Remove the fuel pump support bracket.

14 and 15 mm

Disconnect the lubricating oil supply line from the fuel

pump.

Disconnect the lubricating oil supply line from the engine

block.

3377371 Barring Tool

Make sure the crankshaft has No. 1 cylinder at Top Dead

Center (TDC).

Rotate the engine until the timing pin engages.
Be sure to disengage the pin after locating TDC.

22 mm

Remove the nut and washer from the fuel pump shaft.

TM 5-2420-230-24-2

Injection Pump - Removal (In-Line) (0-41)
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Two M8 x 1.25 Capscrews, 75 mm T-Bar, or Fuel
Pump Drive Gear Puller 3824469

@ Pull the pump gear from the drive shaft.

15 mm

Remove the four mounting nuts and injection pump.

Fuel Transfer Pump - Removal (0-44)

10 mm
<

Remove the fuel transfer pump, spacer, and gaskets.

@ NOTE: Refer to Component Section 6 for fuel transfer pump
test procedures.

Tappet Cover - Removal (0-45)
10 mm

Remove the tappet cover and gasket.

axs
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Side Oil Fill - Removal (0-46)

18 mm g

\1
If present, remove the capscrews, side oil fill assembly
and rectangular ring seal. Some engines may have an air @@
compressor oil drain connection attached at this location.
Remove the connection and rectangular ring seal.

Oil Cooler - Removal (0-47)

90-95 mm [3-1/2 to 3 7/8 in] Filter Wrench ﬂ
\

Remove the oil filter.

o
Remove all the capscrews, oil cooler cover, cover gasket, 9

oil cooler and cooler gasket. @@

NOTE: Refer to Component Section 7 for inspection

procedures. @

Water Inlet Connection - Removal
(0-48)

13 mm

seal.

Bl
Remove the water inlet connection and rectangular ring @@
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Oil Pan - Removal (0-49)
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Oil Pan - Removal (0-49)
10 mm

Rotate the engine on the stand and remove the oil pan

CV
@@ and gasket.

Suction Tube - Removal (0-50)
10 mm
Remove the suction tube and gasket.

Bl
@@ NOTE: Refer to Component Section 7 for the suction tube

inspection procedure.

Rear Seal Housing - Removal (0-51)

\!

@ Remove the rear seal housing and gasket.

Support the seal area of the rear seal housing and press/
@@ drive out the seal.
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Camshaft - Removal (0-52)
Measuring Gear Lash (0-53)
Position an indicator on a tooth of the camshaft gear.

NOTE: The cylinder block position shown in the illustration
is for clarity. The cylinder block must be positioned with the
crankshaft on top to keep the tappets in the bores.

Note the camshaft gear backlash. Mark the camshaft
gear and crankshaft gear for further analysis if backlash
exceeds limits.

Camshaft Gear Backlash Limit (A)

mm in
0.076 MIN 0.003
0.330 MAX 0.013

NOTE: Prevent movement of adjoining gear when checking
backlash or the reading will be the total of both gears.

Rotate the crankshaft to approximately the TDC position
for number one cylinder. Failure to do so will result in the
camshaft catching on the connecting rods during cam-
shaft removal.

NOTE: The cylinder block is shown in an upright position in
the illustration for clarity.

13 mm

Remove the thrust plate capscrews.
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Valve Tappets - Removal (0-54)
Page 0-32
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Visually inspect the tappets to make sure they are off the
camshaft lobes.

Remove the camshaft and thrust plate from the cylinder
@@ block. Take care not to drop the thrust washer.

Service Tip: Rotate the camshaft while pulling outward
<> with a steady pressure during removal.

NOTE: Refer to Component Section 1 for disassembly and
inspection.

Valve Tappets - Removal (0-54)

@ Remove the valve tappets. The engine can be rotated to
allow easy access to the tappets.

@5 NOTE: Refer to Component Section 4 for inspection
proceures.

Lube Pump - Removal (0-55)
Measuring Backlash (0-56)
Position the indicator on a tooth of the lube pump gear.

L-121



TM 5-2420-230-24-2
Section 0 - Engine Disassembly and Assembly - Group 00

B Series Shop Manual

Note the lube pump gear backlash. Mark the lube pump
gear and idler gear for additional analysis if the limits are
exceeded.

Lube Pump Gear Backlash Limits (A)

mm in
0.076 MIN 0.003
0.330 MAX 0.013

NOTE: Prevent movement of the adjoining gear when check-
ing backlash or the reading will be the total of both gears.

Position the indicator on a tooth of the lube pump idler
gear.

Note the idler gear backlash. Mark the idler gear and
crankshaft gear for additional analysis if the limits are
exceeded.

Lube Pump Idler Gear Backlash Limit (A)

mm in
0.076 MIN 0.003
0.330 MAX 0.013

NOTE: Prevent movement of the adjoining gear when check-
ing backlash or the reading will be the total of both gears.

13 mm
Remove the lube pump.
NOTE: Refer to Component Section 7 for inspection.
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Timing Pin Housing - Removal (0-57)

ﬂ T25 Torx
K Remove the timing pin assembly.

axs

Gear Housing - Removal (0-58)

10 mm
<

@ Remove the capscrews, gear housing and gasket.

Plastic Hammer

The gear housing is positioned onto the cylinder block
with two dowel pins. Tap in the area of the dowel pins with
a plastic hammer if difficulty is encountered removing the
housing.

gh900mf
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Balancer - Removal (0-59)
Measuring Backlash (0-60)

Use an indicator to measure the backlash of the idler gear
(A) upper shaft gear (B) and lower shaft gear (C).

NOTE: Prevent movement of the adjoining gear when check-
ing backlash or the reading will be the total of both gears.

Balancer Gear Backlash
mm in
Idler (A) to (D) 0.088 MIN 0.003
0.420 MAX 0.017
Upper (B) to (A) 0.153 MIN 0.006

Shaft 0.355 MAX 0.014
Lower (C) to (B) 0.088 MIN 0.003
Shaft 0.420 MAX 0.017

Record for use during inspection. Refer to Component
Section 1 for disassembly and rebuild instructions.

Measuring the End Play (0-61)

Use an indicator to measure the end play of the idler gear
(D) and shaft (E).

Balancer End Play

mm in
(D) 0.130 MIN 0.005

0.630 MAX 0.024
(E) 0.075 MIN 0.003

0.175 MAX 0.007

Record for use during inspection. Refer to Component
Section 1 for disassembly and rebuilt instructions.

Locking the Balancer (0-62)

Rotate the balancer gears until the timing marks are
aligned.

<
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Q]B If the balancer shaft has a tapped hole, the shaft can be
&\ locked in position by temporarily installing a M8 capscrew
through the housing and into the shaft.

ﬂ 4.5 mm Allen, 1 inch Wide Masking Tape
1

Follow this procedure if the shaft does not have a tapped
hole.

Wrap the 4.5mm allen wrench with masking tape until it
has a snug fit in the hole in the balancer housing.

A
B

Approximately 10mm [0.4 inch]
10mm [0.4 inch]

@///_}—‘W/C)) badpiha

Removing the Balancer (0-63)

8 mm Allen

‘!\ il

Loosen the socket head capscrews for the balancer idler
gear retainer. DO NOT REMOVE THE CAPSCREWS.

badrrwa

@@ Remove the No. 1 and No. 4 main bearing capscrews.
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Move the idler retainer until the pin in the No. 1 cap
disengages the slot in the retainer. Remove the balancer @@
assembly.

Piston and Rod Assemblies - Removal
(0-64)

Mark each rod cap according to cylinder.

Rotate the engine on the rebuild stand so the cylinder
bores are in a horizontal position.

Rotate the crankshaft so the pistons are below the carbon
deposits above the ring travel area.

Use a scraper or a blunt edged instrument to loosen the
carbon deposits. Do not damage the cylinder with the
scraper.
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Piston and Rod Assemblies - Removal (0-64)
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Remove the remaining carbon with a Scotch-Brite® clean-
ing pad or equivalent.

Warning: To prevent serious eye damage wear eye pro-
tection during this operation.

An alternative method to remove the carbon ridge is to
use a high quality steel wire wheel installed in a drill or die
grinder.

NOTE: An inferior quality wire wheel will lose steel bristles
during operation, thus causing additional contamination.

Do not use the steel wire wheel in the piston travel
area. Operate the wheel in a circular motion to remove
the deposits.

Ridge Reamer
If required, cut the ridge from the top of the cylinders.

Make sure ridge reamer does not gouge into the cyl-
inder bore or remove more metal than needed.

Mark each piston with the cylinder number.

During assembly, the piston must be installed into the
corresponding cylinder number..
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12 mm
Remove the capscrews, rod cap and rod bearings.

Mark the cylinder number on the back side of the rod
bearings.

piston assembly out of cylinder bore. Care must be taken

Catch the piston with one hand while pushing the rod and @@
not to mutilate the connecting rod or bearing.

NOTE: Disassembly of the piston/rod assembly is described Z
in Component Section 1.

Crankshaft - Removal (0-65)

23 mm
<

Rotate the engine to a horizontal position so the main
bearing caps are accessible. Remove the capscrews from @@
the main bearing caps.

Crankshaft - Removal (0-65)
Page 0-39

The main caps should be numbered. If they are not, mark
them with the correct number.

< o

mb900la
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Remove the main bearing caps.

Do not pry on the main caps to free them from the cylinder
block.

Use two of the main cap bolts to ‘“‘wiggle’’ the main cap
loose, being careful not to damage the bolt threads.

Crankshaft Weight:

4 Cylinder - 36 Kg [80 Ib]
6 Cylinder - 55 Kg [123 Ib]

Lift the crankshaft and gear from the cylinder block.

NOTE: Refer to Component Section 1 for disassembly and
inspection.

Remove the main bearings from the cylinder block and
the main caps.

3/16 Inch Pin Punch

Remove the piston cooling nozzles.
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Install the main caps in their corresponding positions. @B
When correctly installed, the tangs (slots) should both be (%Xy
on the same side.

NOTE: #1 is to the front of the block.

Turbocharger Drain Tube - Removal
(0-66)
3/4 Inch Drift & Hammer

Drive the drain tube out from the inside of the cylinder
block.

Cylinder Block - Removing From the
Rollover Stand (0-67)

18 mm
Remove the cylinder block from the rollover stand.

NOTE: Refer to Component Section 1 for cleaning and in-
spection of the cylinder block.

4B Cylinder Block Weight: 91 Kg [201 Ib]
6B Cylinder Block Weight: 124 Kg [275 Ib]

Engine Assembly (0-68)

Cylinder Block - Prepare for Assembly
(0-69)
Install the cylinder block to the rollover stand.

NOTE: Make sure the cylinder block has been cleaned and
inspected as described in Component Section 1.
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Valve Tappets - Installation (0-70)
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ﬁ Caution: Be sure the cylinder bores are clean.

Valve Tappets - Installation (0-70)

Install the valve tappets.

q
&

Lubricate the tappets with Lubriplate 105®.

Crankshaft - Installation (0-71)

ﬂ 23 mm
9

Remove the main bearing caps.

axs
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1/2 Center Punch

Install piston cooling nozzles even with or below the bear-
ing saddle surface.

G

o)
N o

Caution: Be sure spray holes are clean and open.

Install the upper main bearings.

Make sure the bearing tangs are in the notch in the bear- (%X?
ing saddle.

Install the combination thrust and main bearing in the

second journal from the rear. (g‘%

; mbobehi
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Lubricate the bearings with Lubriplate 105®.

Lubricant

‘mb900wf

Caution: Carefully install the crankshaft to avoid dam-
age to the crankshaft main bearings, especially the thrust/
main bearing.

Install the crankshaft.
Crankshaft Weight:

4 Cylinder - 36 Kg [80 Ib]
6 Cylinder - 55 Kg [123 Ib]

® D

ks90Cha

Make sure the ring dowels have been installed into the
caps.

mbgdoha

@B Install the lower main bearings into the caps.
(%X? Lubricate the bearings with Lubriplate 105®.

Make sure the bearing tangs are installed in the notch in
the bearing cap.

mb9bewa
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The main bearing caps are numbered for location. Num-
ber 1 starts with the front of the block, and the numbers
face the oil cooler side of the engine.

mbgoogh

Position the main bearings and caps.

<D
&

mb900hj

Lubricate the main bearing capscrew threads and un-
derside of the head with clean engine oil.

23 mm

Tighten the capscrews evenly following the illustrated
sequence.

NOTE: When the engine is equipped with a balancer the
main bearing caps cannot be torqued until the piston and rod
assemblies are installed. It is also necessary to establish Top
Dead Center before the balances can be installed. If a bal-
ancer isto be installed at a later procedure ins