
*TM 9-2815-200-35

D E P A R T M E N T  O F  T H E  A R M Y  T E C H N I C A L  M A N U A L

D I R E C T  S U P P O R T ,  G E N E R A L  S U P P O R T

A N D  D E P O T  M A I N T E N A N C E  M A N U A L

I N C L U D I N G  R E P A I R  P A R T S

A N D  S P E C I A L  T O O L S  L I S T S

F O R

E N G I N E ,  W I T H  C O N T A I N E R :

T U R B O S U P E R C H A R G E D ,  D I E S E L ,  

F U E L  I N J E C T I O N ,.

9 0 - D E G R E E  “ V ”  T Y P E ,  A I R - C O O L E D ,

1 2 - C Y L I N D E R ,  A S S E M B L Y ;

M O D E L S  A V D S - 1 7 9 0 - 2 M  ( 2 8 1 5 - 8 5 6 - 4 9 9 6 ) ,

A V D S - 1 7 9 0 - 2 A  A N D  A V D S - 1 7 9 0 - 2 A M

( 2 8 1 5 - 8 5 6 - 9 0 0 5 )

H E A D Q U A R T E R S , D E P A R T M E N T  O F  T H E  A R M Y

1 5  O C T O B E R  1 9 7 0



*TM 9-2815-200-35

TECHNICAL MANUAL HEADQUARTERS
DEPARTMENT OF THE ARMY

No. 9-2815-200-35 Washington, D. C. 20025, 15 October 1970

DIRECT SUPPORT, GENERAL SUPPORT,

AND DEPOT MAINTENANCE MANUAL

INCLUDING REPAIR PARTS AND SPECIAL TOOLS LISTS

FOR

ENGINE, WITH CONTAINER: TURBOSUPERCHARGED, DIESEL,

FUEL INJECTION, 90-DEGRE "V"TYPE, AIR COOLED, 12 CYLINDER,

ASSEMBLY; MODELS AVDS-1790-2M (2815-856-4996),

AVDS-1790-2A AND AVDS-1790-2AM (2815-856-9005)

CHAPTER 1.

Section I.
Section II.

CHAPTER 2.

Section I.
Section II.

Section III.

CHAPTER 3.

Section I.
Section II.

CHAPTER 4 .

Paragraphs
I N T R O D U C T I O N

General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-1-1-5
Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-6-1-25

PARTS, SPECIAL TOOLS AND EQUIPMENT,
IMPROVISED TOOLS AND SHOP LAYOUT

Repair and replacement parts . . . . . . . . . . . . . . . . . . . . . 2-1-2-3
Special tools and equipment for direct support, general

support and depot maintenance . . . . . . . . . . . . . . . . . . . 2-4-2-6
Shop layout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-7-2-8

T R O U B L E S H O O T I N G

General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..3-1-3-2
Troubleshooting procedures . . . . . . . . . . . . . . . . . . . . . . 3-3-3-11

R E P L A C E M E N T  O F  E N G I N E  A C C E S S O R I E S ,
C O M P O N E N T S  A N D  R E L A T E D  S E R V I C E
O P E R A T I O N S

Section I. General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-1—4-2
Section II. Removal or installation of engine accessories . . . . . . 4-3—4-4

This manual supersedes TM 9-2815-200-34 dated February 1963, TM 9-
2815-200-35 dated August 1960 and TM 9-2815-200-35P dated November 1962
and all published changes thereto.

1-1
1-2

2-1

2-1
2-7

3-1
3-1

4-1
4-2

i



Section III.

Section IV.

S e c t i o n  V .

Section VI.
Section VII.

Section VIII.
Section IX.
Sect ion  X .

C H A P T E R  5 .

Section I.
Section II.

C H A P T E R  6 .

Section I.

Section II.

Section III.

Section IV.

Sect ion  V .
Section VI.
Section VII.

Section VIII.
Section IX.

S e c t i o n  X .

Section XI.

Section XII.
Section XIII.

Section XIV.

Section XV.

ii

Paragraphs
Replacement of main and auxiliary oil filter by pass valve,

oil pressure regulator valve and fuel/water separator
filter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-5-4-6

Replacement of cooling fan clutch assembly and fan drive
housing outer flange bearing . . . . . . . . . . . . . . . . . . . . . . 4-7-4-8

Replacement of intake manifold tubes and intake
manifold assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-9-4-11

Replacement of engine oil pan . . . . . . . . . . . . . . . . . . . . . 4-12-4-13
Replacement of valve rocker arms, rocker arm shafts, and

valve clearance adjusting screws . . . . . . . . . . . . . . . . . 4-14-4-15
Overhaul of fuel injector nozzle and holder assembly . . . 4-16-4-18
Replacement of flywheel and crankshaft oil seal . . . . . . . 4-19-4-20
Service operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-21-4-23

DISASSEMBLY OF ENGINE

Preparation of engine for disassembly . . . . . . . . . . . . . . . 5-1-5-3
Installation of engine on overhaul stand for dis-

assembly into subassemblies . . . . . . . . . . . . . . . . . . . . . . . 5-4-5-15

OVERHAUL OF ENGINE COMPONENTS

General cleaning, inspection, repair, and assembly
procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 -1 -6 -7

Overhaul of crankcase assembly, transmission adapter, and
starter and generator drive components . . . . . . . . . . . 6-8-6-13

Overhaul of connecting rod, crankshaft, and associated
parts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-14-6-18

Overhaul of torsional vibration damper, flywheel,
accessory drive gear, and transmission drive gear-
shaft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..6-19-6-21

Overhaul of pistons, rings, and piston pins . . . . . . . . . 6-22-6-27
Overhaul of cylinder assembly . . . . . . . . . . . . . . . . . . . . . . . 6-28-6-34
Overhaul of oil pump, oil pan, damper and oil filter housing

and associated parts.... . . . . . . . . . . . . . . . . . . . . . . . ..6-35-6-38
Overhaul of front fan drive housing and clutch assembly 6-39-6-40
Overhaul of rear fan drive housing and clutch assembly and

accessory drive housing . . . . . . . . . . . . . . . . . . . . . . . . . .6-41-6-42
Overhaul of camshaft and throttle control cross shaft and

fuel injection pump linkage . . . . . . . . . . . . . . . . . . . . . . 6-43-6-45
Overhaul of engine and transmission oil coolers and engine

cooling fan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-46-6-48
Overhaul of engine shrouding and associated parts . . . .6-49-6-50
Overhaul of intake manifolds, exhaust manifolds and tubes,

cylinder head oil drain tubes, and oil filler and
indicator tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..6-51-6-53

Overhaul of generator and starter supports, fuel check
valve, primary and secondary fuel filters, and fuel /water
separator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..6-54-6-58

Overhaul of fuel injection pump fuel tubes, fuel injector
nozzle fuel return tubes, injection pump and turbosuper-
charger oil hoses, and generator air intake and exhaust
tubes and associated parts . . . . . . . . . . . . . . . . . . . . . . ..6-59-6-62

4-44

4-50

4-53
4-58

4-62
4-80
4-88
4-93

5-1

5-3

6-1

6-10

6-33

6-42
6-47
6-51

6-75
6-108

6-134

6-173

6-184
6-191

6-193

6-201

6-209



Section XVI.

Section XVII.

C H A P T E R  7 .

Section I.
Sect ion  I I .

C H A P T E R  8 .

Section I.
Sect ion  I I .

INDEX . . . . . . . . .

APPENDIX A.

APPENDIX B.

Section I.
Section II.

Paragraphs
Overhaul of crankcase breather tubes, fire extinguisher

tube, injection pump electrical lead, and manifold heater
fuel tubes, filter, and electrical components . . . . . . . . . . . 6-63—6-65

Overhaul of  fuel injection pump drive couplers, fuel injector
nozzles, piston oiler nozzles, and time totalizing meter . 6-66-6-70

ASSEMBLY OF ENGINE

General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-1-7-3
Assembly of engine from subassemblies 7-4-7-17

ENGINE TEST AND ENGINE CONTAINER

Engine test and adjustments . . . . . . . . . . . . . . . . . . . . . . . . . . 8-1-8-7
Engine and container . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..8-8-8-11
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

D IRECT SUPPORT,  GENERAL SUPPORT,  AND
D E P O T  M A I N T E N A N C E  R E P A I R  P A R T S  A N D
SPECIAL TOOLS LIST

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Repair parts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
01 -Engine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

0100 - Engine assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
0101 - Crankcase, cylinder head . . . . . . . . . . . . . . . . . . . . . . . . . . .
0102 - Crankshaft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
0103 - Flywheel assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
0104 - Pistons, connecting rods . . . . . . . . . . . . . . . . . . . . . . . . . . .
0105 - Valves, camshafts and timing system . . . . . . . . . . . . . . . . . . .
0106 - Engine lubrication system . . . . . . . . . . . . . . . . . . . . . . . . .
0108 - Manifolds and connecting parts . . . . . . . . . . . . . . . . . . . . .
0109 - Accessory driving mechanisms and related pa; . . . . . . . .

03 -Fuel system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
0301 - Fuel injector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
0302 - Fuel pumps, lines and fittings . . . . . . . . . . . . . . . . . . . . . . .
0305 - Turbosupercharger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
0308 - Engine speed governor and controls . . . . . . . . . . . . . . . .
0309 - Fuel filters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
0311 - Engine starting aids . . . . . . . . . . . . . . . . . . . . . . . . . . . .

05 - Cooling system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
0502 -Deflectors and shrouds . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Pages

6-213

6-214

7-1
7-2

8-1
8-13
9-1

A-1

B-1
B-5
B-5
B-5

B-12
B-15
B-18
B-18
B-20
B-27
B-53
B-57
B-68
B-68
B-74
B-78
B-81
B-84
B-89
B-94
B-94

0505 - Fanassembly . . . . . . . . . . . . . . . . . . . . . . . . . B-103
06 -Electrical system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-113

0601 - Generator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-113
0603 - Starting mater B-116
0610 - Sending units and warning switches . . . . . . . . . . . . . . B-117

33 -Special purpose kits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-118
3301 - Reusable shipping containers   . . . . . . . . . . . . . . . . B-118

iii



42 - Electrical equipment . . . .
4210 -  Instruments . . . . . .

Section III. Special tools . . . . . . . . . . . . . . . .
26 - Tools and test equipment

2604 . Special tools . . . .
Section IV. General use standardized parts

Paragraphs  Pages

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-119

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-119

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-120

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-120

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-120

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-125
Sect ion  V . Federal stock number and ordnance part number indexes . . . . . . . . . . . B-145

iv



LIST OF ILLUSTRATIONS

Figure
Number

1-1

1-2

1-3

1-4

1-5

1-6

1-7
1-8
1-9
1-10
1-11
1-12
1-13
1-14
1-15
1-16
2-1
2-2
2-3
2-4
4-1

4-2
4-3
4-4
4-5
4-6
4-7

4-8
4-9
4-10
4-11
4-12
4-13

4-14

4-15
4-16
4-17

Title

AVDS-1790-2M, AVDS-1790-2AM, and AVDS-1790-2A engine assembly
without time totalizing meter-right front view.
AVDS-1790-2M, AVDS-1790-2AM, and AVDS-1790-2A engine assembly

with secondary fuel filter-left front view.
AVDS-1790-2M, AVDS-1790-2AM, and AVDS-1790-2A engine assembly

with secondary fuel filter-front view.
AVDS-1790-2A engine assembly with time totalizing meter-right front

view.
AVDS-1790-2A engine assembly with fuel/ water separator filter-left front

view.
AVDS-1790-2A engine assembly with fuel/ water separator filter-front

view.
AVDS-1790-2A engine assembly with relocated oil filler tube-rear view.
Engine major working parts-schematic diagram.
Engine lubrication system.
Engine oil flow control-schematic diagram.
Main fuel system-schematic diagram.
Manifold air induction heater system-schematic diagram.
Piston actuated cooling fan clutch-sectional view.
Mechanical cooling fan clutch-sectional view.
Early crankcase breather and fire extinguisher system.
Late crankcase breather and fire extinguisher system.
Improvised tools-ring compressor, and lifting tool.
Improvised tool-coupling puller.
Improvised tool-valve sleeve remover.
Typical shop layout.
Disconnecting or connecting fuel hose at fuel pump outlet adapter and fuel

pump inlet tube at fuel pump.
Disconnecting or connecting fuel pump.
Removing or installing fuel pump.
Removing or installing starter solenoid jumper lead.
Removing starter retaining “U” bolt.
Removing starter support and cradle.
Removing or installing starter mounting nuts using open end wrench-5120-

678-5288.
Removing or installing starter assembly.
Installing starter support, cradle, and “U” bolt,
Disconnecting or connecting time totalizing meter electrical lead at generator.
Removing or installing generator air intake tube.
Removing generator support, cradle, and “U” bolt.
Disconnecting or connecting cylinder head right rear oil drain tube and

generator boot hose clamps.
Loosening or tightening generator mounting nuts using box wrench-5120-

789-4881.
Removing or installing generator and boot.
Removing or installing generator gasket.
Installing generator support, cradle, and “U” bolt.

Page

. . .
xxviii

xxix

xxx

xxxi

xxxii

. . .xxxiii
xxxiv

1-5
1-9

1-11
1-13
1-15
1-17
1-18
1-19
1-20

2-2
2-3
2-4
2-7

4-2
4-3
4-3
4-3
4-4
4-4

4-4
4-5
4-5
4-6
4-6
4-7

4-7

4-8
4-8
4-9
4-9

v



Figure
Number Title

4-18

4-19

4-20

4-21

4-22

4-23
4-24
4-25
4-26

4-27
4-28
4-29

4-30

4-31
4-32
4-33

4-34
4-35
4-36
4-37
4-38

4-39
4-40
4-41
4-42
4-43
4-44
4-45

4-46

4-47
4-48

4-49
4-50
4-51

Loosening or tightening oil filler upper and lower tube hose connection
(relocated oil filler tube installation ).

Removing or installing upper oil filler tube (relocated oil filler tube in-
stallation ).

Removing or installing crankcase rear breather tube and lower left rear
shroud plate.

Removing or installing upper oil filler tube support bracket and tur-
bosupercharger end shroud.

Disconnecting or connecting turbosupercharger oil inlet hose elbow from
nipple using open end wrench-5120-448-0404.

Removing or installing turbosupercharger outer shroud plate.
Removing or installing oil inlet hose, elbow, and nipple.
Removing or installing generator exhaust tube cap (right side only).
Removing or installing generator exhaust tube support clamp (right side
only).
Removing or installing generator exhaust tube (right side only).
Disconnecting or connecting inner shroud plate (rear view).
Removing or installing transmission oil cooler end shroud and inner shroud

plate.
Disconnecting or connecting turbosupercharger oil drain tube at tur-

bosupercharger.
Disconnecting or connecting turbosupercharger air outlet elbow.
Disconnecting or connecting turbosupercharger at mounting base.
Disconnecting or connecting exhaust pipes at turbine housing and removing

or installing turbosupercharger.
Removing or installing cooling fan vanes.
Removing or installing cooling fans.
Disconnecting or connecting front end of cooling fan shroud.
Disconnecting or connecting cooling fan shroud on top frame.
Disconnecting or connecting rear end of cooling fan shroud and removing or

installing cooling fan shroud and fan housings.
Fuel injection pump-installed view.
Removing or installing left rear upper cover.
Removing or installing fuel injector left tube clamps.
Removing or installing fuel injector right tube clamps.
Fuel injector tubes-installed view.
Disconnecting fuel injector tubes from fuel injection pump.
Disconnecting or connecting crankcase breather tube, electrical lead, throttle

control, and fuel return hose-engines prior to relocated crankcase
breather tube.

Disconnecting or connecting throttle control, fuel return hose, and electrical
lead-engines with relocated crankcase breather tube.

Disconnecting or connecting crankcase breather tube at front of engine.
Disconnecting or connecting rear intermediate crankcase breather tube at

tube tee-engines prior to relocated crankcase breather tube.
Removing or installing angle bracket from fuel injection pump.
Disconnecting or connecting fuel injection pump oil and fuel inlet hoses
Positioning fuel injection pump coupler by turning flywheel using splined
wrench - 5120-793-7895.

Page

4-10

4-10

4-11

4-12

4-12
4-13
4-13
4-14

4-14
4-15
4-15

4-16

4-16
4-16
4-17

4-17
4-18
4-18
4-19
4-20

4-20
4-21
4-21
4-22
4-23
4-24
4-24

4-25

4-25
4-26

4-26
4-26
4-26

4-27

vi



Figure
Number

4-52
4-53
4-54
4-55

4-56

4-57
4-58
4-59

4-60
4-61
4-62
4-63

4-64

4-65
4-66

4-67

4-68

4-69
4-70
4-71

4-72

4-73
4-74
4-75

4-76

4-77
4-78
4-79

4-80
4-81
4-82

4-83

4-84
4-85
4-86

Title

Removing fuel injection pump splined coupler bolts.
Separating fuel injection pump coupler sleeves.
Removing fuel injection pump diaphragm coupler bolts.
Removing or installing fuel injection pump mounting bolts and breather tube

bracket-engines with breather tube routed around injection pump.
Separating fuel injection pump diaphragm coupler and removing or installing

fuel injection pump mounting bolts
Removing fuel injection pump and preformed packing-splined coupler.
Removing fuel injection pump and preformed packing-diaphragm coupler.
Removing fuel injection pump front splined coupler sleeve nut and lock

washer.
Removing fuel injection pump diaphragm coupler nut and lock washer.
Removing fuel injection pump splined coupler sleeve and hub.
Removing fuel injection pump diaphragm coupler.
Installing coupler half and torque tightening fuel injection pump splined

coupler nut.
Installing coupler half and torque tightening fuel injection pump diaphragm

coupler nut.
Removing or installing fuel injection pump timing hole plug.
Fuel injection pump timing hole cover removed showing marked gear tooth in

timed position.
Timing marks on fuel injection bearing retaining plate and splined coupler

hub alined.
Timing marks on fuel injection pump bearing retaining plate and diaphragm

coupler hub alined.
Disconnecting or connecting primary fuel filter drain line.
Removing or installing primary fuel filter bracket and throttle linkage,
Flywheel in position for fuel injection pump timing (Models AVDS-1790-2M

and AVDS-1790-2AM only).
Flywheel in position for fuel injection pump timing (Model AVDS-1790-2A

only )
Position of camshaft lobes for injection pump timing..
Installing preformed packing (B) on mounting base oil transfer tube.
Correct position of fuel injection pump drive coupler on hub before pump
installation.
Fuel injection pump diaphragm coupling and pilot ring on hub before pump
installation.
Installing fuel injection pump assembly on engine.
Positioning fuel injection pump coupler sleeves-splined coupler.
Removing fuel injection pump drive gear train backlash and setting advanced

unit retard position-splined coupler.
Fuel injection pump splined drive coupler with lubrication fitting installed.
Checking diaphragm coupler assembly clearance.
Removing fuel injection pump drive gear train backlash and setting advance

unit retard position—diaphragm coupler.
Installing gasket on cylinder 1 R before installing primary fuel filter and

throttle linkage.
Checking throttle linkage for free movement.
Throttle linkage adjustment-schematic diagram.
Connecting fuel injector tubes-schematic diagram.

Page
4-27
4-27
4-28

4-29

4-30
4-30
4-31

4-31
4-32
4-32
4-33

4-34

4-34
4-35

4-35

4-35

4-36
4-36
4-36

4-37

4-37
4-38
4-38

4-38

4-39
4-39
4-39

4-40
4-40
4-40

4-41

4-41
4-41
4-42
4-43

vii



Figure
Number

4-87

4-88
4-89
4-90
4-91

4-92
4-93
4-94

4-95

4-96
4-97
4-98
4-99
4-100
4-101
4-102

4-103
4-104
4-105
4-106

4-107

4-108

4-109

4-110
4-111
4-112
4-113
4-114
4-115

4-116

4-117
4-118
4-119
4-120
4-121
4-122

4-123
4-124

. . .viii

Title
Front fan drive housing fan rotor hub sleeve spacer-4910-795-7952 in-

stalled for leakage test.
Checking cooling fan blade clearance.
Removing or installing main oil filter bypass valve plug, gasket and spring.
Removing or installing main oil filter bypass valve.
Removing or installing auxiliary oil filter bypass valve plug, gasket, and

spring.
Removing or installing auxiliary oil filter bypass valve.
Removing or installing engine oil pressure regulating valve.
Disconnecting or connecting fuel/ water separator filter inlet hose at fuel

pump.
Disconnecting or connecting fuel hoses and drain line at fuel/ water

separator filter.
Removing or installing fuel/ water separator filter assembly.
Removing or installing fuel/ water separator filter cover bolts.
Removing or installing fuel/ water separator filter cover.
Removing or installing rear fan drive housing cover attaching parts.
Removing or installing rear fan drive housing cover and clutch assembly.
Removing or installing fan drive housing cover preformed packing.
Comparison between piston actuated and mechanical fan drive housing and

cover assemblies.
Removing housing cover and bearing from vertical drive shaft.
Removing fan drive clutch upper ball bearing from housing cover.
Pressing fan drive clutch upper ball bearing into housing cover.
Disconnecting or connecting cylinder head oil drain tube hoses-cylinders 1 L

and 2L.
Disconnecting or connecting intermediate cylinder head oil drain tubes-

cylinder 2L.
Rem oving or installing intermediate cylinder head oil drain tube-cylinder

2L.
Disconnecting or connecting intake manifold tube from intake manifold and

cylinder 2L.
Removing or installing intake manifold tube-cylinder 2L.
Left intake manifold-installed view.
Disconnecting or connecting manifold heater fuel inlet tube.
Disconnecting or connecting cylinder head oil drain tube-left front.
Disconnecting or connecting cylinder head oil drain tube-left rear.
Disconnecting or connecting heater fuel inlet and outlet tubes from intake

manifold heater
Disconnecting or connecting turbosupercharger air outlet elbow and heater

tube.
Removing or installing intake manifold assembly-left side.
Disassembling or assembling intake manifold assembly.
Disconnecting or connecting right front cylinder head oil drain tube.
Disconnecting or connecting left rear cylinder head oil drain tube.
Disconnecting or connecting right rear cylinder head oil drain tube.
Disconnecting or connecting oil filler and oil level indicator tubes from oil

pan.
Removing or installing
Removing or installing

oil pan rear bolts,
engine oil pan.
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4-45

4-46
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4-48

4-48
4-49
4-49
4-49
4-50
4-50
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4-52
4-52
4-52

4-53

4-53

4-53

4-54
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4-55
4-55
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4-56

4-57
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4-58
4-59
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4-60
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Figure
Number

4-125
4-126
4-127
4-128

4-129

4-130

4-131

4-132

4-133

4-134

4-135

4-136

4-137

4-138

4-139

4-140

4-141
4-142
4-143
4-144
4-145
4-146

4-147
4-148
4-149
4-150

4-151
4-152

4-153
4-154
4-155
4-156

Title
Removing or installing oil pan sealing thread.
Removing or installing right front upper cover.
Removing or installing right rear upper cover.
Removing or installing oil filler and oil level indicator tube shroud plates-
one piece type oil filler and indicator tubes installation.
Removing or installing oil level indicator tube shroud plate-modified shroud

plate installation.
Removing or installing left front upper cover-modified upper cover in-

stallation.
Disconnecting or connecting oil filler and oil level indicator tube retaining

straps-one piece type oil filler and indicator tubes installation shown.
Oil level indicator and oil filler tube upper shroud-tubes with splash pan

installation installed view.
Disconnecting or connecting fuel drain tubes-tubes with splash pan in-

stallation.
Removing or installing oil level indicator and oil filler and oil level indicator

tube shroud plate bolts-tubes with splash pan installation.
Removing or installing oil level indicator and oil filter tube upper cover-

with splash pan installation.
Oil level indicator tube upper cover plate-relocated oil filler tube modified

installed view.
Oil level indicator tube upper cover plate-relocated oil filler tube installed

view.
Disconnecting or connecting fuel drain tubes-relocated oil filler tube in-

stallation.
Removing or installing oil level indicator tube upper cover plate-located

oil filler tube installation.
Removing or installing oil level indicator upper cover plate-relocated oil

filler tube installation.
Removing or installing left rear upper cover.
Disconnecting or connecting oil cooler hoses-left side.
Removing or installing manifold heater ignition unit-right side.
Disconnecting or connecting oil cooler support beam-right side.
Disconnecting or connecting shroud from top frame-right front side.
Disconnecting or connecting right oil cooler end shroud and upper trans-

mission shroud.
Disconnecting or connecting right rear shroud from top frame.
Removing or installing oil coolers and top frame as an assembly.
Removing or installing top frame retaining brackets.
Disconnecting or connecting fuel injector nozzle holder fuel inlet and return

tubes.
Removing or installing fuel injector nozzle fuel tube adapters.
Loosening fuel injector nozzle and holder retainer using wrench-5120-871-

7198.
Removing or installing fuel injector nozzle and holder assembly.
Removing or installing cylinder head shroud plate.
Disconnecting or connecting inner cylinder air deflector,
Disconnecting or connecting inter cylinder connector flange and valve ad-

justing screw covers.
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4-64

4-64

4-64

4-65

4-65

4-66

4-66

4-66

4-67

4-67

4-68

4-68
4-68
4-69
4-69
4-69
4-70

4-70
4-70
4-71
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4-74
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4-75
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4-76
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Figure
Number

4-157

4-158
4-159
4-160
4-161
4-162
4-163
4-164
4-165
4-166
4-167
4-168
4-169
4-170

4-171

4-172
4-173
4-174
4-175
4-176
4-177
4-178
4-179
4-180
4-181
4-182
4-183
4-184

4-185

4-186
4-187
4-188
4-189
4-190
4-191
4-192
4-193
4-194
4-195

4-196

4-197

4-198

x

Title
Removing or installing valve rocker arm cover bolts and removing valve

rocker arm cover.
Rem oving or installing valve adjusting screw.
Removing or installing valve rocker arm shaft plugs.
Removing valve rocker arm shafts and valve rocker arms.
Installing valve rocker arms and valve rocker arm shafts.
Installing valve rocker arm cover.
Positioning lip of intercylinder preformed hose.
Positioning valve adjusting screw pad on end of valve stem.
Torque tightening fuel injector nozzle.
Fuel injector nozzle and holder assembly,
Fuel injector nozzle and holder assembly—sectional view.
Testing fuel injector nozzle and holder assembly.
Partial disassembly or assembling fuel injector nozzle and holder assembly.
Disassembling or assembling fuel injector nozzle components.

Removing or installing transmission drive gearshaft and flywheel mounting
bolts.

Removing transmission drive gearshaft using bolts as puller screws.
Installing eye bolt - 5306-050-0348.
Removing or installing flywheel.
Removing or installing crankshaft oil seal retainer.
Removing or installing oil seal cap and oil seal housing mounting bolts.
Removing oil seal housing using mechanical pullers - 5120-473-7222.
Removing or installing oil seal housing cap and housing.
Removing or installing crankshaft oil seal,
Removing crankshaft oil seal spring.
Installing crankshaft oil seal spring.
Correct position for crankshaft oil seal split line before installing seal retainer.
Installing flywheel, rising bolts to draw flywheel against crankshaft.
Installing or removing compression adapter - 4910-795-7961 (cylinder

compression test ).
Checking cylinder compression using gage assembly - 4910-870-6283 and

compression adapter - 4910-795-7961.
Removing or installing valve adjusting screw cover plates - right side,
Removing or installing valve adjusting screw cover plates - left side.
Setting exhaust valve clearance using thickness gage blade -5210-793-7899.
Setting intake valve clearance using thickness gage blade -5210-793-7898,
Flywheel timing mark locations.
Disconnecting or connecting oil cooler inlet and outlet hoses.
Removing or installing engine and transmission oil coolers.
Removing or installing oil cooler end shroud.
Removing or installing intake valve cover plate.
Cross section of cylinder 6R showing position of camshaft lobes for valve

timing.
Flywheel timing marks alined with pointer for valve timing - right bank of

cylinders.
Setting intake valve clearance for cylinders 6R using thickness gage blade -

5120-793-7897.
Removing or installing camshaft gear housing cover.

Page

4-77
4-78
4-78
4-78
4-78
4-79
4-79
4-80
4-80
4-81
4-82
4-83
4-84
4-85

4-88
4-88
4-89
4-89
4-90
4-90
4-91
4-91
4-91
4-91
4-92
4-92
4-93

4-94

4-95
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4-97
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4-100
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4-100

4-101
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Figure
Number

4-199
4-200

4-201

5-1
5-2
5-3

5-4
5-5
5-6
5-7

5-8

5-9

5-10
5-11
5-12

5-13
5-14
5-15
5-16
5-17
5-18

5-19
5-20
5-21
5-22

5-23
5-24

5-25
5-26

5-27

5-28

5-29
5-30
5-31
5-32
5-33
5-34

Title
Removing or installing camshaft drive gearshaft plug retaining ring.
Removing or installing camshaft drive gearshaft plug using mechanical puller

-5120-678-5282,
Removing or installing camshaft drive shaft using mechanical puller -5120-

678-5282.
Lifting engine using multiple leg sling - 4910-919-2884.
Removing or installing oil pan drain plugs (Model AVDS-1790-2-M ).
Removing or installing oil pan drain plugs (Models AVDS-1790-2AM and

AVDS-1790-2A).
Disconnecting or connecting time totalizing meter electrical lead clamps.
Removing or installing time totaliz.ing meter.
Engine on maintenance and overhaul stand - 4910-856-4137.
Removing or installing oil filler and oil level indicator tube shroud plate oil

drain hose - engines with oil filler and indicator with splash pan drain,
Removing or installing oil filler and oil level indicator tube shroud plate and

oil drain hose - engines with oil filler and indicator with splash pan drain
Oil filler and oil level indicator tube shroud plate oil drain hose grommet -

installed view - engines with oil filler and indicator with splash pan drain.
Removing or installing manifold heater ignition unit - right side.
Removing or installing right oil cooler screens.
Disconnecting or connecting right oil cooler hose and primary fuel filter drain

tubes.
Removing or installing oil cooler to support bolts.
Removing or installing right engine oil cooler.
Removing or installing right transmission oil cooler.
Disconnecting or connecting upper cover frame - right front view.
Disconnecting or connecting upper cover frame - right rear view.
Removing or installing oil indicator and oil filler tube to upper frame

retaining strap - left side engines without relocated oil filler tube.
Removing or installing right oil cooler end shroud.
Rem oving or installing right oil cooler support beam.
Removing or installing upper cover frame support brackets - right side.
Rem oving or installing right turbosupercharger oil inlet hose and trans-

mission shroud.
Removing or installing right manifold heater fuel return tube.
Disconnecting or connecting manifold heater fuel inlet tube at manifold

heater and cylinder head oil drain manifolds.
Removing or installing fuel check valve.
Removing or installing manifold heater fuel inlet solenoid valve and fuel

filter.
Removing or installing manifold heater fuel return solenoid valve and

bracket.
Removing or installing right rear cylinder head oil drain tube and tur-

bosupercharger oil drain tube.
Disconnecting or connecting right front cylinder head oil drain tube.
Disconnecting or connecting left front cylinder head oil drain tube.
Disconnecting or connecting left rear cylinder head oil drain tube.
Removing or installing right cylinder head oil drain manifold tubes.
Removing or installing right intake manifold.
Removing or installing primary fuel filter drain tube.
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Number

5-35
5-36
5-37

5-38
5-39

5-40

5-41
5-42
5-43
5-44
5-45

5-46
5-47
5-48
5-49
5-50
5-51
5-52

5-53

5-54

5-55

5-56

5-57

5-58

5-59

5-60

5-61

5-62

5-63

5-64
5-65

5-66

Title

Removing or installing primary fuel filter.
Removing or installing secondary fuel filter.
Disconnecting or connecting fuel/ water separator fuel outlet hose from

bulkhead elbow.
Removing or installing fuel/ water separator filter.
Removing or installing primary fuel filter bracket, throttle linkage cross

shaft, and camshaft end plate.
Removing or installing secondary fuel filter mounting bracket, camshaft

cover plate, and tachometer drive cover.
Removing or installing fuel/ water separator filter mounting bracket.
Removing or installing cylinder barrel shroud - cylinder No, lR.
Removing or installing right front shroud.
Removing or installing cylinder baffle - cylinder No. lR.
Disconnecting or connecting fire extinguisher and fuel inlet tubes - front

shroud.
Removing or installing top and side filler plates - cylinder No. lL.
Removing or installing left front shroud.
Disconnecting or connecting fuel and oil tubes - rear center shrouds.
Removing or installing exhaust manifold left and right rear center shrouds.
Removing or installing right rear shroud.
Removing or installing cylinder head plates - right side.
Removing or installing oil filler and oil level indicator tube plates - engines

with one piece oil filler tube.
Removing or installing oil filler and oil level indicator tubes - engines with one

piece oil filler tube.
Removing or installing cylinder head plates at oil filler and oil level indicator

tubes - engines without splash pan installation.
Removing or installing oil filler and oil level indicator tubes - engines with

splash pan installation.
Removing or installing oil filler and oil level indicator tube plates - engines

with splash pan installation.
Removing or installing cylinder head plates at oil filler and oil level indicator

tubes - engines with splash pan installation.
Removing or installing oil level indicator tube plate - engines with relocated

oil filler tube installation.
Removing or installing oil filler and oil level indicator tubes - engines with

relocated oil filler tube installation.
Removing or installing oil level indicator tube cylinder plate - engines with

relocated oil filler tube installation.
Rem oving or installing fuel injector nozzle fuel return tubes - engines with

metallic tubes.
Removing or installing fuel injector nozzle fuel return tubes - engines with

flexible tubes.
Removing or installing fuel injector nozzle fuel tube connectors and elbow

connector - right side.
Removing fuel injector clamps - engines without additional clamps.
Removing or installing fuel injector tube clamps - engines with additional

clamps.
Disconnecting or connecting fuel injector tubes - at fuel injector nozzle and

holder assemblies.
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5-24
5-25
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5-27
5-28

5-28

5-29
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5-30

5-31

5-31

5-32
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5-35
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5-37

5-38
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Number

5-67
5-68
5-69

5-70

5-71

5-72

5-73

5-74

5-75

5-76
5-77
5-78

5-79
5-80

5-81
5-82
5-83
5-84
5-85

5-86
5-87

5-88

5-89

5-90

5-91

5-92
5-93
5-94
5-95
5-96
5-97
5-98

Title

Removing or installing fuel injector tubes at fuel injection pump.
Removing or installing exhaust manifold and exhaust pipe retaining straps.
Removing or installing exhaust manifolds and exhaust pipes - cylinder Nos.

lR, 2R, and 3R and cylinder Nos. lL, 2L, and 3L - engines prior to
rerouting of crankcase breather tube.

Removing or installing manifolds and exhaust pipes - cylinder Nos. lR, 2R,
and 3R and cylinder Nos. lL, 2L, and 3L, - engines with rerouted crank-
case breather tube.

Removing or installing fuel return hose and crankcase breather tube tee -
engines prior to rerouting of fuel return hose.

Disconnecting of connecting intermediate crankcase breather tubes at fuel
injection pump clamp.

Removing or installing fuel return hose - engines with rerouted fuel return
hose.

Removing or installing crankcase breather tube tee - engines with rerouted
crankcase breather tube.

Removing or installing breather tube cushioned clamp at rear fan drive
housing - engines with rerouted crankcase breather tube.

Removing or installing fuel inlet hose and crankcase breather tube.
Removing fan drive control valve - engines with fan control valve.
Removing or installing exhaust manifolds and exhaust pipes - cylinder Nos.

4R, 5R, and 6R and cylinder Nos. 4L, 5L, and 6L.
Removing or installing right turbosupercharger mounting base.
Removing or installing right and left turbosupercharger mounting base tie

rod.
Removing or installing right turbosupercharger mounting base support.
Disconnecting or connecting throttle rods at intermediate throttle lever.
Removing or installing intermediate throttle lever support.
Removing or installing fuel injector tube angle brackets.
Disconnecting or connecting fuel injection pump oil inlet hose - engines prior

to rerouting of hose and clamps.
Disconnecting fan clutch oil transfer hose - engines with transfer hose.
Disconnecting or connecting fuel injection pump oil inlet hose - engines with

relocated hose clamps.
Disconnecting or connecting turbosupercharger oil inlet hose - engines prior

to rerouting of hoses and clamps.
Removing or installing fire extinguisher tube - engines prior to new tube and

clamps.
Removing or installing turbosupercharger oil inlet hose and fire extinguisher

tube - engines with new tube and relocated clamps.
Positioning injection pump coupler by turning flywheel using splined wrench

-5120-793-7895.
Removing fuel injection pump splined coupler bolts.
Separating fuel injection pump splined coupler sleeves.
Removing fuel injection pump diaphragm coupler bolts.
Separating fuel injection pump diaphragm coupler.
Removing fuel injection pump.
Removing or installing camshaft drive shrouds - right side.
Disconnecting or connecting lower right engine shroud - top view.
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Number

5-99
5-100
5-101
5-102
5-103
5-104
5-105
5-106

5-107

5-108
5-109

5-110
5-111
5-112

5-113

5-114
5-115
5-116
5-117

5-118

5-119

5-120
5-121
5-122
5-123
5-124

5-125

5-126
5-127
5-128

5-129

5-130

5-131

5-132
5-133

xiv

Title

Removing or installing lower right rear engine shroud - side view.
Removing or installing intercylinder head deflectors - right side.
Disconnecting or connecting right intercylinder deflector hooks.
Removing or installing right intercylinder deflectors.
Removing or installing fuel injector nozzle and holder assembly.
Rem oving or installing valve adjusting screw cover plates.
Location of valve rocker arm cover and cylinder identifying marks.
Disconnecting or connecting right front lifting eye and inter-cylinder hose

flanges.
Disconnecting or connecting right camshaft gear housing at cylinder 6R

rocker arm cover,
Removing or installing rocker arm cover bolts and cap screws.
Checking valve clearance before removing valve rocker arm covers and

removing or installing cover bolts.
Removing valve rocker arm covers.
Removing or installing right camshaft gear housing cover.
Removing or installing camshaft drive gearshaft oil transfer plug retaining

ring.
Removing camshaft drive gearshaft oil transfer plug using mechanical puller

- 5120-678-5282.
Removing camshaft drive shaft using mechanical puller - 5120-678-5282.
Disconnecting or connecting right camshaft gear housing at cylinder 6R.
Removing or installing right camshaft.
Disconnecting or connecting horizontal fan drive shaft front and rear cover

adapters.
Front and rear fan drive shaft covers disconnected showing location of

preformed packings.
Removing or installing horizontal fan drive shaft retaining ring using

retaining ring pliers -5120-752-9755.
Positioning horizontal fan drive shaft in rear fan drive housing.
Horizontal fan drive shaft positioned for removal of front fan drive housing.
Removing or installing front fan drive housing attaching parts.
Removing or installing front fan drive housing attaching parts.
Removing front fan drive housing and clutch assembly using improvised

lifting tool.
Rem oving or installing front fan drive housing mounting base assembly from

crankcase assembly.
Location of preformed packing at oil transfer boss in crankcase assembly.
Removing or installing fuel injection pump mounting base.
Location of preformed packing at oil transfer tube for fuel injection pump

mounting base.
Removing or installing attaching parts for rear fan and accessory drive

housing assemblies - right side.
Removing or installing attaching parts for rear fan and accessory drive

housing assemblies - left side.
Installing or removing rear fan drive housing using fan and advance unit

housing sling - 4910-795-7954.
Removing rear fan and accessory drive housing assemblies.
Removing or installing rear fan and accessory drive housing mounting base.
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Figure
Number Title

5-134

5-135
5-136
5-137
5-138

5-139
5-140

5-141
5-142

5-143

5-144

5-145
5-146
5-147

5-148

5-149
5-150

5-151
5-152

5-153
5-154
5-155
5-156

5-157

5-158
5-159
5-160

5-161
5-162
5-163
5-164
5-165
5-166
5-167
5-168
5-169

Location of preformed packings at oil transfer tubes in crankcase assembly -
rear fan and accessory drive housing mounting base.

Removing or installing oil pan rear bolts.
Removing or installing oil pan bolts - right front view.
Removing or installing oil pan.
Removing or installing crankshaft damper and oil filter housing attaching

parts.
Removing or installing crankshaft damper and oil filter housing.
Front end of crankcase assembly showing locations of oil transfer tube

preformed packings.
Disconnecting or connecting cylinder deflectors at cylinders.
Removing or installing lower cylinder deflector straps and deflectors - right

side.
Checking breaking torque of cylinder base nuts, using box wrench - 5120-

678-5287.
Right bank cylinders in vertical position for removing or installing cylinders

from crankcase.
Removing cylinder No. lR.
Removing piston pin and piston - cylinder No. lR.
Engine with cylinder assemblies and pistons removed showing crankcase

protectors - 4910-795-7951 installed.
Removing or installing scavenge oil pickup, oil pan pressure relief tube, and

oil spill tube.
Removing or installing oil pump assembly.
Removing or installing oil pressure sending unit, oil pressure warning switch

and generator air intake tube support brackets.
Removing or installing fuel pump drive coupling adapter and coupling.
Removing crankshaft torsional vibration damper using mechanical pullers -

5120-473-7222.
Removing or installing starter drive adapter.
Removing or installing starter driven gear attaching parts.
Removing starter driven gear.
Removing or installing generator drive adapter attaching parts - engines with

mounting nuts.
Removing or installing generator drive adapter attaching parts - engines with

mounting studs.
Removing or installing generator drive adapter and associated parts.
Removing or installing transmission drive gearshaft attaching parts.
Removing transmission drive gearshaft assembly using mounting bolts as

puller screws.
Preparing flywheel for removal.
Removing flywheel using eye bolt - 5306-050-0348.
Removing or’ installing transmission adapter attaching parts.
Removing or installing transmission adapter.
Removing or installing crankshaft oil seal retainers.
Removing or installing crankshaft oil seal cap and housing attaching parts.
Removing or installing oil seal cap and housing.
Removing or installing oil seal housing support.
Removing or installing accessory drive gear attaching parts.
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5-76
5-77

5-78
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5-79

5-80
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5-86
5-87

5-87
5-88
5-88
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Number

5-170
5-171
5-172
5-173
5-174

5-175

5-176

5-177

5-178

5-179
5-180
5-181
5-182
5-183
5-184
6-1
6-2

6-3

6-4
6-5

6-6

6-7
6-8

6-9
6-10
6-11
6-12
6-13
6-14
6-15
6-16
6-17
6-18
6-19
6-20
6-21
6-22

xvi

Title
Removing accessory drive gear using mounting bolts as puller screws.
Removing or installing crankcase tie rod attaching parts - right front view.
Removing or installing tie rods and attaching parts - left side view.
Removing or installing main bearing attaching parts.
Removing main bearing cap using crankcase spreading tool - 5120-575-

7767, mechanical adapter -5120-837-5091, and mechanical puller -5120-
310-4668.

Crankshaft with main bearing caps removed showing correct position of
crankshaft counterweights before removal or after installation of
crankshaft.

Installing or removing crankshaft and connecting rod sling -4910-795-7955
at crankshaft flywheel flange.

Installing or removing crankshaft and connecting rod sling - 4910-795-7955
at crankshaft torsional vibration damper flange.

Removing or installing crankshaft and connecting rod assemblies using
crankshaft and connecting rod sling - 4910-795-7955.

Removing or installing upper main sleeve bearing halves.
Removing or installing piston oiler nozzle assemblies.
Rem oving or installing starter and generator idler gearshaft flange nuts.
Removing starter and /or generator idler gearshaft.
Removing or installing starter driven gearshaft bearing cage attaching parts.
Removing or installing starter gearshaft bearing cage.
Standard and oversize stud identification.
Removing helical-coil threaded insert from cylinder assembly using screw

thread extractor -5120-251-1527.
Installing helical-coil threaded insert in cylinder assembly using screw thread

inserter -5120-797-2407.
Engine name plate.
Removing or installing pipe plugs and fuel pump driven gearshaft

replacement cover.
Removing or installing pipe plugs and fuel supply pump adapter replacement

cover.
Removing or installing crankcase oil gallery pipe plugs.
Removing or installing crankcase from engine overhaul stand using im-

provised rope sling.
Crankcase oil passages - schematic diagram.
Checking torque of main bearing cap studs.
Checking clearance between upper main thrust bearing flange and crankcase.
Checking inside diameter of main bearings.
Crankcase restricted welding areas,
Points of measurement for checking crankcase.
Crankcase studding - ¾ right rear exposed view.
Crankcase studding - ¾ left rear view.
Crankcase studding - bottom view.
Rem oving or installing transmission adapter lifting eye and timing pointer.
Pressing starter driven gearshaft and bearings from bearing cage.
Pressing starter driven gearshaft from ball bearings.
Starter drive gear - rework.
Pressing ball bearings on starter driven gearshaft.
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6-11

6-12

6-12
6-13

6-14
6-15
6-16
6-16
6-17
6-19
6-20
6-21
6-21
6-22
6-24
6-25
6-25
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Figure
Number

6-23
6-24
6-25
6-26
6-27
6-28
6-29
6-30
6-31
6-32
6-33
6-34
6-35
6-36
6-37
6-38
6-39
6-40

6-41
6-42
6-43
6-44

6-45
6-46
6-47

6-48

6-49

6-50

6-51
6-52
6-53
6-54
6-55
6-56
6-57
6-58
6-59
6-60
6-61

6-62

6-63

Title

Pressing oil seal into bearing cage.
Removing generator adapter oil seal.
Pressing generator drive gearshaft from ball bearings.
Pressing ball bearings on generator drive gearshaft.
Pressing oil seal into generator drive gearshaft adapter.
Removing generator idler gear retaining ring and ball bearing.
Pressing ball bearing into generator idler gear.
Removing or installing connecting rod assemblies.
Connecting rod and bearing identification marks.
Removing or installing crankshaft oil seal.
Removing or installing crankshaft oil retaining plugs.
Checking connecting rod bearing bore using dial bore indicator.
Break and polish sharp edges of connecting rod counterbore and rod contour.
Connecting rod bore center dimensions.
Checking connecting rod side clearance.
Torsional vibration damper warning plate.
Torsional vibration damper name plate.
Original production engine flywheel fuel injection pump timing mark

location.
Improved design engine flywheel fuel injection pump timing mark location.
Pressing bushing-type bearing from transmission drive gearshaft.
Pressing bushing-type bearing into transmission drive gearshaft.
Removing or installing piston compression rings using remover and replacer -

5120-795-0177.
Removing or installing oil control piston ring expander spring.
Checking piston ring side clearance.
Cylinder showing position of valve lifter assembly - 5120-678-5285 and

removing and inserting valve stand - 4910-554-1317.
Compressing exhaust valve springs to remove or install upper valve spring

retainer and locks.
Removing or installing valve springs, upper retainers, and exhaust valve

rotor.
Cleaning carbon deposits from fuel injector nozzle seal using nozzle carbon

cutter - 4910-795-7958.
Cylinder identifying groove.
Cylinder barrel tester - 4910-937-4261.
Reflectoscope wave forms.
Ultrasonic search fixture installed on master checking cylinder.
Installing plug - 10935522 in cylinder bore.
Positioning ultrasonic search fixture in cylinder bore.
Ultrasonic search fixture installed in cylinder barrel mounting flange.
Removing intake valve guide using mechanical puller -5120-448-0400.
Positioning intake valve guide on valve guide replacer -5120-448-0402.
Installing intake valve guide using valve guide replacer -5120-448-0402.
Intake valve guide hand reamer - 5110-708-3698 or 5110-708-3699 and

reamer bushing - 4910-795-7950 positioned in cylinder head - sectional
view.

Reaming intake valve guide, using hand reamer - 5110-708-3698 or 5110-
708-3699 and reamer bushing - 4910-795-7950.

Valve and valve seat insert grinding diagram.
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6-35
6-36
6-37
6-40
6-41
6-41
6-42
6-42

6-43
6-44
6-46
6-46

6-47
6-47
6-50

6-52

6-52

6-53

6-54
6-55
6-60
6-62
6-63
6-65
6-65
6-66
6-66
6-67
6-67

6-68

6-69
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Number

6-64
6-65
6-66
6-67

6-68
6-69
6-70

6-71

6-72
6-73

6-74

6-75

6-76

6-77

6-78
6-79

6-80

6-81
6-82

6-83

6-84
6-85
6-86
6-87
6-88
6-89
6-90

6-91

6-92

6-93

6-94
6-95

xviii

Title

Valve rocker arm cover welding standards.
Compressing valve springs using valve lifter assembly -5120-678-5285.
FSN 2815-895-6430 oil pump assembly as removed from engine.
Rem oving or installing locking wire securing oil pump pressure relief valve

and piston cooling control valve bodies.
Removing or installing oil pump pressure relief valve.
Removing or installing piston cooling control valve.
Removing or installing oil pump driven gear attaching parts and preformed

packing.
Removing or installing oil pump drive shaft lock plate (FSN 2815-895-6430

oil pump).
Removing or installing oil pump drive shaft lock nut.
Removing or installing oil pump drive shaft and cluster gear (FSN 2815-895-

6430 oil pump).
Removing oil pump driven gear from impeller drive shaft using suitable

puller.
Removing or installing scavenge housing cover and oil pickup elbow (FSN

2815-679-4965 oil pump).
Removing or installing scavenge housing cover and oil pickup elbow (FSN

2815-895-6430 oil pump).
Removing or installing oil pump scavenge driven impellers, driven impeller

shaft, and scavenge housing.
Removing or installing oil pump driven impeller and shaft.
Removing or installing pressure housing cover (FSN 2815-679-4965 oil

pump).
Removing or installing pressure housing cover (FSN 2815-895-6430 oil

pump).
Removing or installing oil pump piston cooling drive and driven impellers.
Removing or installing scavenge oil pump inlet scoop (FSN 2815-679-4965

oil pump).
Removing or installing scavenge oil pump oil inlet scoop (FSN 2815-895-

6430 oil pump).
Pressing impeller drive shaft from ball bearings in drive cluster gear.
Drive cluster gear - exploded view.
Disassembling or assembling piston oil cooling valve assembly.
Pressing ball bearing into drive cluster gear.
Removing or installing oil pan baffles.
Removing or installing oil separator drain and oil level replacement covers.
Removing or installing pressure oil pump elbow adapter and oil pickup

screen assembly attaching parts (M60 series vehicle application engines).
Removing or installing pressure oil pickup screen assembly (M60 series

vehicle application engines ).
Removing or installing pressure oil pump elbow adapter and oil pickup

screen assembly attaching parts (universal vehicle application engines ).
Removing or installing pressure oil pickup screen assembly (universal vehicle

application engines ).
Removing or installing oil pump elbow adapter.
Removing or installing oil pickup funnel assembly and magnetic drain plugs

(M60 series vehicle application engines).
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6-77
6-78
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Nu-mber

6-96

6-97
6-98
6-99
6-100
6-101
6-102
6-103
6-104
6-105

6-106

6-107
6-108
6-109
6-110
6-111
6-112
6-113
6-114
6-115
6-116
6-117
6-118
6-119
6-120
6-121
6-122
6-123
6-124
6-125
6-126
6-127

6-128
6-129
6-130
6-131
6-132

6-133

6-134

6-135
6-136

6-137

Title

Removing or installing oil pickup funnel assembly and drain plugs (universal
vehicle application engines).

Removing or installing pressure oil pickup cover.
Crankshaft damper and oil filter housing as removed from engine.
Removing or installing main oil cooler bypass valve plug, gasket, and spring.
Removing or installing main oil cooler bypass valve.
Removing or installing auxiliary and main oil filter attaching parts.
Removing or installing main and auxiliary oil filters.
Removing or installing oil pressure regulator valve cover and gasket.
Disassembling or assembling oil pressure regulator valve.
Removing or installing fuel pump adapter using mechanical pullers - 5120-

473-7222.
Removing or installing damper and oil filter housing switches, bushings, and

pipe plugs - front view.
Removing or installing damper and oil filter housing pipe plugs - rear view.
Disassembling or assembling main oil filter body and filter element pack.
Removing or installing filter element pack from tube.
Disconnecting or connecting auxiliary oil filter element retainer and bushing.
Removing or installing auxiliary oil filter element.
Crankshaft damper and oil filter housing oil passages.
Crankshaft damper and oil filter housing studs.
Removing or installing fan drive oil seal housing,
Removing or installing fan drive housing cover.
Removing clutch cover and fan drive vertical shaft bearing using puller.
Remove fan drive clutch upper ball bearing from housing cover.
Removing fan vertical drive shaft oil seal from housing.
Removing or installing fan drive bevel gearshaft and associated parts.
Removing or installing lower driven gearshaft ball bearing lock plate.
Removing or installing fan driven gearshaft and bearings.
Removing or installing fan drive bevel gearshaft bearing retaining ring.
Removing fan drive bevel gearshaft ball bearings.
Removing or installing fan driven gearshaft bearing retaining ring.
Pressing fan driven gearshaft from upper gearshaft ball bearing.
Pressing fan driven gearshaft from lower driven gearshaft ball bearing.
Removing or installing front fan drive housing oil restrictor (engines have oil

restrictors ).
Piston actuated clutch assembly - sectional view.
Mechanical clutch assembly - sectional view.
Removing or installing fan drive housing cover preformed packing.
Removing or installing fan drive hub attaching parts.
Separating or positioning fan drive hub and vertical drive shaft (piston ac-

tuated clutch).
Separating or positioning fan drive hub and vertical drive shaft (mechanical

clutch).
Removing or installing fan drive vertical shaft from fan drive hub (piston

actuated clutch ).
Removing or installing clutch discs from fan drive hub (mechanical clutch).
Removing or installing fan drive vertical drive shaft, balls, and springs from

fan drive hub (mechanical clutch ).
Removing or installing fan drive disc (piston actuated clutch).
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6-138
6-139
6-140

6-141

6-142

6-1’43
6-144
6-145
6-146

6-147

6-148
6-149
6-150

6-151
6-152
6-153
6-154
6-155
6-156
6-157
6-158
6-159

6-160

6-161
6-162

6-163
6-164
6-165
6-166

6-167

6-168
6-169
6-170
6-171
6-172
6-173
6-174

Title
Fan drive shaft oil distributor location.
Removing or installing fan drive bottom clutch disc (piston actuated clutch).
Straightening or bending tabs on key washer securing actuating clutch piston

spanner nut (piston actuated clutch).
Removing or installing actuating clutch piston spanner nut using face wrench

socket -5120-795-7896.
Removing or installing clutch pressure plate, clutch springs, and balls (piston

actuated clutch ).
Removing actuating clutch piston and piston rings (piston actuated clutch ).
Removing or installing ball bearing from drive hub.
Removing or installing intermediate clutch and drive discs.
Separating or positioning vertical drive shaft, top clutch disc, and housing

assembly (piston actuated clutch ).
Separating or positioning vertical drive shaft and disc housing (mechanical

clutch ).
Front fan drive housing and mounting base - studding assembly.
Installing outer piston ring on actuating piston (piston actuated clutch).
Determining shim thickness for front fan drive gearshaft and drive bevel

gearshaft.
Pressing fan driven gearshaft into lower drive gearshaft ball bearing.
Pressing fan driven gearshaft into upper driven gearshaft ball bearing.
Pressing front bevel gearshaft ball bearing on gearshaft.
Pressing oil seal into fan drive oil seal housing.
Pressing clutch upper ball bearing into fan drive housing cover.
Removing or installing rear fan drive housing cover.
Removing or installing bearing cap and bearing support attaching parts.
Removing or installing injection pump advance assembly,
Removing or installing left and right camshaft drive inner support attaching

parts.
Removing or installing right and left camshaft drive inner supports and

preformed packing.
Removing or installing fan driven gearshaft and ball bearings as a unit.
Removing or installing fuel injection pump splined drive coupler attaching

parts.
Removing fuel injection pump splined drive coupler half.
Removing or installing fuel injection pump diaphragm drive coupler half.
Removing fuel injection pump diaphragm drive coupler half.
Separating or attaching rear fan and accessory drive housings (housings

equipped with control covers ).
Separating or attaching rear fan and accessory drive housing (housings

equipped with oil restrictors ).
Removing or installing fuel injection pump spur gear shaft and bearing.
Removing or installing oil seal.
Removing or installing needle roller bearing retaining ring and bearing.
Removing fuel injection pump spur gearshaft ball bearing.
Removing or installing oil transfer plug from camshaft drive gearshafts.
Removing or installing fan drive gearshaft, bearing, and support.
Removing or installing rear fan drive shaft.
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Number

6-175

6-176

6-177
6-178
6-179
6-180
6-181

6-182
6-183
6-184
6-185

6-186
6-187
6-188

6-189
6-190
6-191
6-192
6-193
6-194
6-195
6-196
6-197

6-198

6-199a
6-199b
6-199c
6-200
6-201
6-202
6-203
6-204
6-205
6-206
6-207
6-208
6-209
6-210
6-211
6-212
6-213
6-214

Title Page
Removing advance flyweight adjusting ring and injection pump drive

gearshaft attaching parts (adjusting ring secured with nuts and washers). 6-146
Removing advance flyweight adjusting ring and injection pump drive

gearshaft attaching parts (adjusting ring secured with bolts). 6-146
Removing injection pump drive gearshaft. 6-147
Removing advance flyweight adjusting ring and flyweight. 6-147
Removing flyweight housing. 6-148
Removing advance vane housing and vane. 6-148
Removing or installing injection pump drive gearshaft ball bearing retaining

ring. 6-149
Removing injection pump drive gearshaft ball bearing. 6-149
Removing or installing automatic advance vane, housing, seals, and springs. 6-150
Removing rear bearing support using suitable gear puller. 6-150
Removing accessory drive bevel gearshaft ball bearing using suitable gear

puller. 6-150
Removing advance vane housing cover, gearshaft plug, and retaining ring. 6-151
Rear fan and accessory drive housing and base studding assembly. 6-153
Determining shim thickness for rear fan driven gearshaft and rear fan drive

bevel gearshaft. 6-158
Determining shim thickness for accessory drive bevel gearshaft bearing. 6-159
Pressing bevel gearshaft ball bearing on gearshaft, 6-160
Installing advance vane housing cover on accessory drive bevel gearshaft. 6-160
Pressing drive gearshaft ball bearing on drive gearshaft. 6-161
Installing advance vane housing and vane. 6-161
Installing flyweight housing. 6-162
Installing advance flyweight adjusting ring and flyweight. 6-162
Installing injection pump drive gearshaft. 6-163
Installing advance flyweight adjusting ring and injection pump drive

gearshaft attaching parts (adjusting ring secured with nuts). 6-163
Installing advance flyweight adjusting ring and injection pump drive

gearshaft attaching parts (adjusting ring secured with bolts). 6-164
Test stand assembly - FSN -4910-986-9873. 6-165
Test stand with coupling guard and housing cover removed. 6-166
Test stand heater control and supply tanks. 6-167
Fuel injector advance unit curve. 6-168
Fuel injection pump advance assembly adjusting ring. 6-169
Pressing driven gearshaft ball bearing on spur gearshaft. 6-170
Assembling rear fan and accessory drive housing. 6-171
Installing fuel injection pump splined drive coupler half. 6-172
Installing fuel injection pump diaphragm drive coupler half. 6-172
Installing fuel injection advance bearing cap. 6-173
Removing or installing lifting eye, intercylinder hose flanges, and hoses. 6-174
Removing or installing camshaft drive adapter and associated parts. 6-175
Disassembling or assembling camshaft drive adapter and associated parts 6-175
Removing or installing right camshaft assembly. 6 - 1 7 6
Disassembling or assembling camshaft assembly. 6-176
Removing or installing right camshaft end plate. 6-177
Disassembling or assembling
Improvised camshaft trueing

right camshaft cover plate. 6-178
device. 6-179
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6-215

6-216
6-217
6-218
6-219
6-220

6-221
6-222
6-223
6-224
6-225
6-226
6-227
6-228
6-229
6-230
6-231
6-232
6-233

6-234
6-235
6-236
6-237

6-238

6-239

6-240
6-241
6-242
6-243
6-244
6-245
6-246
6-247

6-248

6-249
6-250
6-251
6-252
6-253
6-254
6-255
6-256

xxii

Title
Removing or installing camshaft end plate ball bearing retaining ring and

ball bearing.
Removing camshaft end plate ball bearing.
Removing or installing cross shaft levers and bracket.
Removing or installing cross shaft shock spring and control lever.
Disassembling or assembling intermediate throttle lever support.
Disassembling or assembling cross shaft lever, bracket, and adjustable

control rod.
Removing or installing transmission oil cooler bypass valve and shroud plate.
Removing or installing engine right oil cooler hose connector elbows.
Removing or installing engine right oil cooler thermostatic bypass valve.
Oil cooler cleaning equipment setup - schematic diagram.
Disassembling or assembling cooling fan and cooling fan hub.
Removing or installing front and rear cooling fan housings.
Removing or installing cooling fan shroud rails and cover plates.
Removing or installing manifold heater assembly.
Disassembling or assembling manifold heater assembly.
Removing or installing air outlet tube and associated parts.
Removing or installing heater tube.
Removing or installing intake manifold tube attaching parts.
Removing or installing flanges and associated parts from cylinder Nos. 5R

and 6R intake manifold tubes.
Removing or installing intake manifold tubes for cylinder Nos. 3R and 4R.
Removing or installing right intake manifold elbow.
Right and left intake manifold - stud identification.
Disassembling or assembling oil filler and oil level indicator tubes (one piece

oil filler and indicator tubes without splash pan drain ).
Disassembling or assembling oil filler and oil level indicator tubes (improved

oil filler indicator tubes with splash pan drain ).
Disassembling or assembling oil level indicator tube cap (relocated oil filler

tube ),
Disassembling generator cradle, support, and “U” bolt.
Removing or installing fuel check valve tubes and fittings.
Deleted
Fuel check valve flow diaphragm.
Disassembling or assembling primary fuel filter.
Disassembling or assembling secondary fuel filter.
Disassembling or assembling fuel/ water separator.
Disassembling or assembling secondary fuel filter and

drain valves.
fuel / water separator

Comparison of serviceable original production and improvised design sleeves
- fuel injection pump tube ends.

Comparison of serviceable sleeves - injector nozzle tube ends.
Disassembling or assembling generator air intake tube assembly.
Disassembling or assembling manifold heater fuel filter.
Disassembling or assembling fuel injection pump drive splined coupler.
Disassembling or assembling fuel injection pump drive diaphragm coupler.
Piston oiler nozzle and holder assembly.
Time totalizing meter.
Time totalizing meter electric reset device - 6645-179-2712.
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Number

7-1
7-2

7-3

7-4
7-5
7-6

7-7
7-8
7-9
7-10
7-11
7-12

7-13
7-14
7-15
7-16
7-17

7-18
7-19

7-20
7-21
7-22

7-23
7-24
7-25
7-26
7-27

7-28

7-29

7-30
7-31
7-32

7-33

7-34
7-35
8-1
8-2
8-3

Installing
Installing

7767.
Checking

starter idler gear.
main bearing caps

Title

using crankcase spreading tool - 5120-575-

crankshaft end play.

Measuring main bearing stud stretch using dial indicator.
Checking accessory drive gear and starter idler gear backlash.
Installing candlewick packing between crankcase and oil seal housing

support.
Correct position of crankshaft oil seal split line before installing seal retainer.
Installing flywheel using eye bolt - 5306-017-6143.
Checking flywheel runout using dial indicator.
Oil pump mounting flange oil discharge locations.
Piston installation position marks.
Installing piston in cylinder assembly using compressor and gage - 4910-795-

7956.
Installing cylinder assemblies on crankcase.
Early oil pan ( 10865039) drain plug location - limited to M60 series vehicles.
Late oil pan ( 10912261) drain plug location for universal vehicle application.
Protecting openings to prevent entrance of dust and foreign objects.
Installing rear fan and accessory drivehousing using fan and advance unit

housing sling - 4910-795-7954.
Installing front fan drive housing assembly using improvised lifting tool.
Engine with cylinders, front fan drive housing, and rear fan and accessory

drive housing assemblies installed.
Flywheel timing mark locations.
Positioning engine flywheel using splined wrench - 5120-793-7895.
Installing valve rocker arm cover and adjusting intake valve clearance

(cylinder No. 6R).
Adjusting exhaust valve clearance.
Determining closing point of No. 6 intake valve.
Installing camshaft drive shaft.
Installing right camshaft oiltransfer plug.
Correct position of cylinder 1 R camshaft lobes (cams) for fuel injection pump

installation - installed view.
Correct position of camshaft lobes (cams) for fuel injection pump installation

. sectional view.
Removing fuel injection pump drive gear train backlash and setting advance

unit retard position - diaphragm coupling.
Installing camshaft intercylinder hose flange bolts.
Fuel injector clamps, supports and tubes - installed view.
Fuel injector nozzle fuel return tube between cylinder numbers 6L and 5L -

engines with tubes.
Fuel injector nozzle fuel return hose between cylinder numbers 6L and 5L -

engines with hoses.
Overall view of engine showing progress of engine assembly at this point.
Assembling generator cradle, support, and “U” bolt.
Engine connection points - right front view.
Engine connection points - left rear view.
Mean perform ante curve.

7-2

7-3
7-3

7-4
7-5

7-5
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7-6
7-6
7-7
7-8

7-9
7-10
7-11
7-11
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7-13
7-14

7-15
7-16
7-17

7-18
7-18
7-19
7-19
7-20

7-20

7-21

7-21
7-22
7-25

7-25

7-26
7-28
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Title
Figure

Number

8-4
8-5
8-6
8-7

8-8
8-9
8-10
B-1
B-2
B-3

B-4

B-5
B-6
B-7
B-8
B -9
B-10
B-11

B-12
B-13

B-14
B-15
B-16

B-17

B-18
B-19

B-20

B-21
B-22
B-23
B-24
B-25
B-26

B-27

B-28
B-29
B-30
B-31
B-32

Borescope instrument.
Checking piston position with brass rod.
Borescope instrument in position for cylinder bore inspection.
Pressure relief valve, humidity indicator, and pneumatic valve - installed

view.
Engine mounting bracket - installed view.
Interior of lower section of engine container.
Transmission adapter - installed view.
Engine shipping and storage container.
Crankcase and associated parts - partially exploded view.
Crankshaft assembly, flywheel damper, bearings and associated parts -

exploded view.
Cylinder and head assembly, piston, connecting rod and associated parts -

exploded view.
Camshaft and drive gears - exploded view.
Damper Housing, oil filters and associated parts - exploded view.
Oil pan, tubes, brackets, and associated parts - exploded view.
Oil pan, baffles, studs, inserts and associated parts - exploded view.
Oil pump, tubes and associated parts - exploded view.
Cylinder head oil drain tubes and associated parts - exploded view.
Breather tube, fire extinguisher tube, electrical lead, oil lines and associated

parts - exploded view.
Exhaust manifolds and associated parts - exploded view.
Intake manifold, tubes, turbosupercharger tie rod and support and associated

parts - exploded view.
Generator and starter idler and driven gears and shafts - exploded view.
Engine and accessories - exploded view.
Fuel injection pump coupler assembly and nozzle and holder assembly -

exploded view.
Fuel injection pump lines, injector nozzle lines and associated parts - ex-

ploded view.
Throttle linkage - exploded view.
Primary and secondary pressure fluid filters, water separator, brackets, hoses

and associated parts - exploded view.
Secondary pressure fluid filter, primary pressure fluid filter, water separator

and pressure fluid filter assemblies - exploded view.
Induction heater system - exploded view.
Engine shroud - exploded view.
Cylinder deflectors and plates - exploded view.
Radiators, Shrouds and associated parts - exploded view.
Engine cooling fans - exploded view.
Front and rear fan drive housing and base assemblies and associated parts -

exploded view.
Automatic injection advance assembly, fan drive clutch assembly and

associated parts - exploded view.
Generator exhaust tube, boot and associated parts - exploded view.
Special tools
Special tools.
Test equipment
Reusable shipping container - exploded view.
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8-14
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B-168B
B-169B

B-170B
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6-5
6-6
6-7
6-8
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Title

Special Tools and Equipment for Direct Support, General Support and
Depot Maintenance

Engine Accessories
Main and Auxiliary Oil Filter Bypass Valves, Oil Pressure Regulating Valve,

and Fuel / Water Separator Filter Assembly
Cooling Fan Clutch Assembly
Intake Manifold Tubes and Intake Manifold Assembly
Engine Oil Pan
Valve Rocker Arms, Rocker Arm Shafts and Valve Clearance Adjusting

Screws
Fuel Injector Nozzle and Holder Assembly
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Figure 1-1. AVDS-1790-2-M, AVDS-1790-2-AM,
and AVDS-1790-2A engine assembly without time

totalizing meter-right front view.

xxv i i i



Figure 1-2. AVDS-1790-2-M, AVDS-1790-2-AM,
and AVDS-1790-2A engine assembly with

secondary fuel filter-left front view.
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