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WARNING

The valve coverisspringloaded. Exercise care when removing cover (para 2-33).

WARNING
The ignition units on this engine are capable of producing extremely high voltage.
The output of this ignition system is sufficient to cause a dangerous electrical
shock. Never touch any uncovered or live connections (para 2-42).

WARNING
It is recommended that all nozzles be removed when performing a compression
check. Nozzle removal will prevent the possibility of the engine firing on other
cylinders when the engineis cranked, and will permit the engine tobe cranked at
the desired RPM to check compression (para 2-51«).

WARNING
Particles blown by compressed air are hazardous. Make certain air stream is
directed away from user and that other persons are not exposed. Protect eyes and
face with appropriate shields (para 3-36b(4)).

WARNING
Use goggles, rubber gloves, and rubber apron when cleaning parts in carbon
removing compound. Provide adequate ventilation. Avoid inhalation of fumes
and skin contact. If compound is splashed on skin, flush with fresh water and
wash with alcohol. Alcohol containing 2 to 3 percent campher is preferable (para
3-64a).

" WARNING

The valves and locks are under heavy spring tension. Exercise extreme care
when removing locks, retainers and springs (para 3-69a(2)).

WARNING:
Injection pump advance assembly will be hot following test. Operator should
wear gloves when removing unit from test stand (para 3-99¢(15)).

WARNING
The penetrating power of atomized fuel under pressure is sufficient to puncture
the skin and cause blood poisoning. Keep hands away from nozzle during test
(para 2-48b(1)).
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C4
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
No. ¢ WASHINGTON, DC, 22 September 1985

Direct Support and General Support
Maintenance Manual
For
ENGINE WITH CONTAINER: TURBOSUPERCHARGED,
DIESEL, FUEL INJECTION,
90-DEGREE “'V” TVYPE, AIR-COOLED,
12-CYLINDER, ASSEMBLY;

MODELS AVDS-1790-2C, (NSN 2815-00-410-1203),
AVDS-1790-2D, (NSN 2815-00-410-1204)
AVDS-1790-2DR, (NSN 2815-00-124-5387)

MODELS AVDS-1790-2CA (NSN 2815-01-149-1353)

AND

AVDS-1790-2DA (NSN 2815-01-166-2051)

TM 9-2815-220-34, 20 December 1975, is changed as follows:

1. Remove old pages and insert new pages as indicated below. New or revised material is indicated by a
vertical bar in the margin of the page. When an entire paragraph, section, chapter, or table is changed or
added the bar will be adjacent to the title only. Added orrevised illustrations areindicated by a vertical bar
adjacent to the identification number.

Remove pages Insert pages
None Index 9 and 10
None Index 13 through 17

2. File this change sheet in front of the publication for reference purposes.

v



By Order of the Secretary of the Army:

JOHN A WICKHAM, JR.
General, United States Army,
Official: Chief of Staff

G

:’;‘% ::;b.“l
DONALD J. DELANDRO ~ “*

Brgadier General, United States Army

The Adjutant General

Distributjon:

To be distributed in accordance with DA Form 12-37, Direct Support and General Support Maintenance
requirementsfor Vehicle, Recovery, Medium, Full Tracked, M88 Al; Tank, Combat, Full Tracked, 105-MM,
M60; Vehicle Combat Engineer, Full Track, M728; Tank, Bridge Launcher, M48 A5 (AVLBY); Tank, Combat,
FullTracked, 105-MM, M60A1, RISE and RISE PASSIVE; Tank, Combat, Full Tracked, 105-MM, M48 A5
and Tank, Combat, Full Tracked, 105-MM, M60A3 and T'T'S.
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END ITEM APPLICATION

Engines AVDS-1790-2C,
AVDS-1790-2CA, AVDS-1790-2D,
and AVDS.1790-2DA

Vehicles TM No. Series
Tank, Combat, Full Tracked: 105-MM Gun, M48AS 9-2350-258
Tank, Combat, IFull Tracked: 105-MM Gun, M60 and M60AI 9-2350-215
Tank, Combat, Full Tracked: 105-MM Gun, M60A1 (RISE) 9-2350-257
Tank, Combat, IFull Tracked: 152-MM Gun, M60A2 9-2350-232
Tank, Combat, IFull Tracked: 105-MM Gun, M60A3 9-2350-253
Armored Vehicle Launched Bridge: M48A2 AVLB 5-5420-200
Armored Vehicle Launched Bridge: M60Al AVLB 5-5420-202
Armored Vehicle Launched Bridge: _M48A5 AVLB 5-5420-226
Vehicle, Combat Engineer, IFull Tracked: M728 9-2350-222

Engine AVDS-1790-2DR
Vehicles TM No. Series

Recovery Vehicle, Full Tracked: Medium, M88AI 9-2350-256

Change 3 ¢ {d blank)
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C3
CHANGE l HEADQUARTERS
3 DEPARTMENT OF THE ARMY
No. 3 ‘ WasHiNGTON, DC, 26 October 1984

Direct Support and General Support
Maintenance Manuai
For
ENGINE WITH CONTAINER: TURBOSUPERCHARGED,
DIESEL, FUEL INJECTION,
90-DEGREE “V” TYPE, AIR-COOLED,
12-CYLINDER, ASSEMBLY;

MODELS AVDS-1790-2C, (NSN 2815-00-410-1203),
AVDS-1790-2D, (NSN 2815-00-410-1204)
AVDS-1790-2DR, (NSN 2815-00-124-5348)

MODELS AVDS-1790-2CA (NSN 2815-01-149-1353)

AND
AVDS-1790-2DA (NSN 2815-01-166-2051)

TM 9-2815-220-34, 20 December 1975, is changed as follows:

1. Remove old pages and insert new pages as indicated below. New or revised material is indicated by a vertical bar in the
margin of the page. When an entire paragraph, section, chapter, or table is changed or added the bar will be adjacent to the
title only. Added or revised illustrations are indicated by a vertical bar adjacent to the identification number.

Remove pages Insert pages
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2. File this change sheet in front of the publication for reference purposes.
By Order of the Secretary of the Army:

Officisl:

DONALD J. BELANBRO
Brigadier General, United States Army
The Adjutant General

Distribution:

JOHN A. WICKHAM, JR.
General, United States Army
Chief of Staff

To be distributed in accordance with DA Form 12-37, Direct and General Support Maintenance requirements for
Recovery Vehicle, Medium, M88A1; Tank, Combat, Full Tracked, M105Smm, M60; Miscellaneous Combat Vehicle,
Combat Engineer Full Track, M728; Tank, Bridge Launcher, AVLB; Tank Combat Full Tracked: 105Smm Gun, M60A |

(RISE); Tank Combat, Full Track: 10Smm Gun, M48AS5 and M60A3 Tank Turret.
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C2
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
No. 2 WABHINGTON, DC, 26 December 1980

Direct Support and General Support
Maintenance Manual
For
ENGINE WITH CONTAINER: TURBOSUPERCHARGED,
DIESEL, FUEL INJECTION,
90-DEGREE “V" TYPE, AIR-COOLED,
12 — CYLINDER, ASSEMBLY;

MODELS AVDS-1790-2C, (NSN 2815-00-410-1203),
AVDS-1790-2D, (NSN 2815-00-410-1204)
AND
AVDS-1790-2DR, (NSN 2815-00-124-5387)

TM 9-2815-220-34, 20 December 1975, is changed as follows:

1. Remove old pages and insert new pages as indicated below. New or revised material is indicated by a vertical bar in the
margin of the page. When an entire paragraph, section, chapter, or table is changed or added the bar will be adjacent to the
title only. Added or revised illustrations are indicated by a vertical bar adjacent to the identfication number.
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By Order of the Secretary of the Army:

E. C. MEYER
General, United States Army
Official: Chief of S
J.C. PENNINGTON b/ Wty
Major General, United States Army
The Adfutant General
Distribution:

To be distributed in accordance with DA Form 12-37, Directand General Support Maintenance requirements for Combat
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CHAPTER 1
INTRODUCTION

Section ). GENERAL

1-1. Scope

a. This technical manual contains instructions
for Direct Support and General Support of the
12-cylinder, Model AVDS-1790-2C engine (figs.

| 1-1 through 1-4), Model AVDS-1790-2D engine
(figs. 1-4 through 1-7), Model AVDS-1790-2DR
cngine (figs. 1-7.1 through 1-7.4), Model
AVDS-1790-2CA (figs. 1-7.5 through 1-7.7) and
Model AVDS-17902DA (figs. 1-7.7 through
1-7.9). Included are descriptions of and procedures

TACHOMETER

DRIVE ADAPTER
ENGINE

LIFTING EYE OIL COOLER

for removal of engine accessories and components,
troubleshooting, disassembly, inspection (including
engine repair standards) repair, reassembly, and
testing of the engines. These descriptions and
procedures are identical for each modecl except
where otherwise indicated. Added paragraphs and
figures arc indicated by decimal point additions.
Added paragraphs appear as 2-21.1, and added
figures appcar as 1-7.1.

OIL SAMPLING
VALVE

TRANSMISSION
OIL COOLER
TRANSMISSION OIL
COOLER THERMOSTATIC
BYPASS VALVE

TIME L PN | <= O
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METER Ao gﬁ‘m
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”""lq Oz “ﬁ Y
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FILTER .“7/' 'f*\;—- lﬁ:
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-—"" 3
0IL |HEpLr——cfi SUPERCHARGER
e ‘;é "P".‘f.:‘;"?c 2 ) MANIFOLD AIR E
REGULATOR |11 DN\®SE =
VALVE '\'i' \L i — W \ HEATER SPARKPLUG
N [ .
__ ' GENERATOR
=9 'S INTAKE MANIFOLD
wAg g‘ II_NEREEJ?%IE d_@: ; CRANKCASE HEATER
THERMOSTATIC MANIFOLD

OIL PAN

BYPASS VALVE

Figure 1.1. AVDS.17902C engine assembly — right front view.

b. Appendix A contains a list of current re-
ferences, including supply manuals, forms, techni-
cal manuals, and other available publications ap-
plicable to the materiel.

¢. TM 9-2815-220-34P contains an illustrated list
of all repair parts and special tools stocked for Di-
rect and General Support maintenance of the en-
gine.

1-2. Forms and Records

a. The prescribed maintenance responsibilities
are designated in the appropriate columns of the
maintenance allocation charts located in the per-
tinent vehicle organizational manual.

b. Maintenance forms, records, and reports
which are to be used by maintenance personnel at
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all maintenance levels are listed in and presecribed
by TM 38-750.

STARTER LOW
VOLTAGE PROTECTIVE
MODULE

LEFT
TURBOSUPERCHARGER

INTAKE

MANIFOLD
HEATER INTAKE
MANTFOLD

SMOKE GENERATOR
MANUAL FUEL
SHUT-OFF VALVE

FUEL/WATER SEPARATOR
AUTOMATIC DRAIN CONTROL

1-3. Reporting of Errors
{Deleted)

REAR
FAN HOUSING

FIRE EXTINGUISHER

TUBE
FRONT

PRIMARY FUEL
FILTER CONSTANT
BLEED LINE

PRIMARY
FUEL
FILTER

ENGINE
INSTALLATION
GUIDES

CYLINDER HEAD

OIL DRAIN TUBE TA265602 Il

Figure 1.2. AVDS-1790-2C engine agsembly -
tefl front view.

1-4. Differences Between Engine Models

«. The Model AVDS-1790-2C engine is equipped
with a 28 volt, 650 ampere, oil cooled dc generator
(fig. 1-1).

4. The Model AVDS-17%0-2D engine is equipped
with a 28 volt, 300 ampere, air cooled de generator
(fig. 1-5).

c. The Model AVDS-1790-2DR engineissimilar to
Model AVDS-17980-2D except that it has a power
take-off unit mounted on the damper housing, and
a solenoid controlled throttle linkage designed to
maintain aminimum engine speed for operation of
the power takeoff unit (fig. 1-7.1). The turbo-
superchargers are located approximately 2.50
inches inboard which necessitated reindexing the
turbosupercharger outlets to accommodate the

1.2 Change 3

new location (figs. 1-7,1 and 1-7.2). The flywheel
has an internal ring gear for driving the trans-
mission and is mounted to the crankshaft through
an adapter (fig, 1-7.4). The transmission adapter
(housing) serves as a spacer for attaching the
transmission to the engine, Fuel injection pump
overflow fuel is routed back through the front
engine shroud, and the fuel return tube cross at the
rear of the engine is blocked. This mode! is not
equipped with engine installation guides or wiring
harness.

d. The Model AVDS-1790-2CA is similar to the
Model AVDS-1790-2C except it is equipped with a
clean air package (fig. 1-7.5). Description and
repair procedures for the Model AVDS-1790-2CA
are covered in Chapter 4 of this manual,
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FUEL INJECTION PUMP OIL COOLER
ELECTRICAL LEAD CUT VENT LINE
OFF CONNECTION OIL COOLER
OIL FILTER VENT BOLT MANUAL FUEL

SHUT-OFF

FUEL/WATER
SEPARATOR
FILTER

OIL COOLER
BYPASS VALVE

FUEL BACKFLOW VALVE

DAMPER HOUSING
\\\ OIL DRAIN VALVE

*‘ PURGE PUMP FUEL

MANIFOLD HEATER FUEL
SOLENOID VALVE

MANIFOLD HEATER

FUEL FILTER FILTER
FUEL PUMP
FUEL/WATER SEPARATOR ASSEMBLY
MANUAL DRAIN
FUEL PUMP
ADAPTER

TA265603 I}

Figure 1.3. AVDS.1790-2C engine assembly — front view.

e. The Model AVDS-1790-2DA is similar to the repair procedures for the Modcl AVDS-1790-2 DA
Model AVDS-1790-21 except it is equipped with a are covered in Chapter 4 of this manual.
clean air package (fig. 1-7.8). Description and
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EXHAUST MANIFOLD PIPE HMANIFOLD HEATER
FUEL RETURN SMOKE GENERATING OIL FILLER
SOLENOID VALVE FUEL SOLENOID VALVE TUBE CAP

TURBOSUPERCRARGER
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OIL FILLER

TUBE
TRANSMISSION ACCESSORY

DRIVE GEARSHAFT

FLYWHEEL CRANKCASE
) BREATHER
TRANSMISSION TUBE
ADAPTER TA265604 1

Figure 1-4. AVDS-1790-2C and AVDS-1790-2D engine assembly - rear view.
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Figure 1-5. AVDS-1790-2D engine assembly - right front view.
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Figure 16. AV'DS.1790.2D engine assembly — left front view.
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FUEL INJECTION PUMP OIL COOLER
ELECTRICAL LEAD CUT VENT LINE
OFF CONNECTION 01L COOLER
OIL FILTER VENT BOLT MANUAL FUEL

SHUT-O0FF

FUEL/WATER
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FILTER
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Figure 1.7. AVDS.1790.2D engine assembly — frent view.
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Figure 1.7.1. AVDS-1790-2DR engine assembly - right froat view,
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MANIFOLD
HEATER
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MANIFOLD

FUEL/WATER SEPARATOR
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CYLINDER HEAD
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Figure 1.7.2. AVDS-1790-2DR engine assembly - left front view.
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Figure 1-7.8. AVDS-1290-2DR engine assembly — front view.
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Figure 1-7.4. AVDS.1790-2DR engine assembly - leN! rear view.
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Figure 1-7.7. AVDS-1790-2CA and AVDS-1790-2DA
engine assemblies - rear view.
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Figure 1-7.8. AVDS-1790.2DA engine assemnbly -
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Section il. DESCRIPTION

1-5. Location of Engine Components

a. In this manual the terms defined in & through
e below will be used toidentify the location of parts
and assemblies on the engine.

b. The ends of the engine will be called the
“damper end” or “front” and the “flywheel end” or
“rear.”

c. As viewed from the front end toward the rear,
the side to the right will be called the “right side”
and the sideto the left will be called the “left side.”
Beginning at the front, the right bank of cylinders
is numbered 1R through 6R and the left bank of
cylinders is numbered 1L through 6L.

d. Starting from the front, the main bearings are
numbered 1 through 7.

e. The cylinders, pistons, connecting rods, and
connecting rod bearings are numbered with their
respective cylinder number locations.

1-6. General Description

NOTE
For instructional purposes the figure re-
ferences shown in this section are for the
AVDS-1790-2C model engine except when
otherwise indicated.

a. The engine Models AVDS-1790-2C (figs. 1-1
through 1-4), AVDS-1790-2D (figs. 1-4 through
1-7), AVDS-1790-2DR (figs. 1-7.1 through 1-7.4),
AVDS-1790-2CA (figs. 1-7.5 through 1-7.7) and
AVDS-1790-2DA (figs. 1-7.7 through 1-7.9)
arel2-cylinder, 90 degree, V-type, 4 cycle, air
cooled turbosupercharged diesel engines. The cylin-
der assemblies are individually replaceable units
with overhead valves and valve rocker assemblies in
the head, The cylinders are arranged in two banks
of six cylindeis each. Each bank of cylinders has an
overhead camshaft arrangement to actuate the
valves of each cylinder.
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b. The engine features a fuel injection system
and a turbosupercharged air induction system
which obtains optimum engine performance. The
fuel injection system has a fuel injection metering
pump which supplies metered fuel to individual
cylinders through fuel injector nozzles. The fuel
supply pump assembly (fig. 1-3) located at the front
of the engine draws fuel through the primary and
secondary fuel systems from the vehicle fuel tanks
and delivers it to the injection pump. A tur-
bosupercharger assembly (figs. 1-1 and 1-2) is lo-
cated on each side of the engine at the rear. The
turbosuperchargers are exhaust-gas driven and
increase the air flow pressure entering the air in-
take manifolds (figs. 1-1 and 1-2).

¢. The Model AVDS-1790-2C and Model
AVDS-1790-2CA engines are equipped with a
28-volt oil cooled dc generator (fig. [-1) capable of
650 amperc output over the engine operating
range. The generator produces an alternating
current which is rectified within the unit to give a
direct current to thie output terminals.

d. The Models AVDS-1790-2D,
AVDS-1790-2DR and AVDS-1790-2DA engines
are equipped with a 28 volt, 300 ampere air-cooled
direct current generator (figs. 1 -5, 1-7.1,and 1-7.8).
A blower motor mounted on the generator draws
cooling air from the crew compartment through
the air intake tube which extends along the
crankcase below the intake manifold on the right
side of the engine. The generator air exhaust tube
elbow is connected to the rear of the engine
shroud. Generator outlet air is exhausted through
the rear cooling fan vane,

e. The engines have a 24-volt solenoid operated
starter (fig. 1-2). A low voltage sensing module pre-
vents starter activation with improperly charged
batteries.

f. The engines are lubricated by a forced feed
system. The system consists of four circuits; i.e.,
the scavenge circuit, the main or pressure oil cir-
cuit, the leveling circuit, ar:d the make up circuit.
These circuits are operated independently by one
oil pump which consists of four separate sections.

¢g. The engines are equipped with two intake
manifold heaters (figs. 1-1 and 1.2) which are in-
stalled in the air intake systems between the in-
take manifold elbows and the turbosuperchargers.
The heaters, when operated, preheat the air enter-
ing the cylinders to facilitate cold weather starting
and cold weather idle operation.

h. The engine crankcase is vented by an enclosed
crankcase breather system which is vented
through the crankcase breather tube (fig. 1-4) at
the left turbosupercharger exhaust pipe.

. The engine primary and fuel/water separator
type secondary fuel filters (figs. 1-2 and 1-3) both
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have top mounted bleeder valves to assist in the
removal of air from the fuel system. Water is re-
moved automatically by a constant bleed orificein
the primary fuel filter and an automatic water
drain in the fuel/water separator filter.

1.7. Accessories

Refer to appendix A for information on engine ac-
cessories.

1-8. Crankcase

The crankcase (fig. 1-1) is a one-piece aluminum
casting with forged aluminum main bearing caps.
The bearing caps function as an integral part of
the crankcase. Each cap is secured on studs with
four slotted nuts. I'wo through bolts clamp the
main bearing cap in the tunnel slot of the crank-
case. With this type of crankcase and bearing cap
construction, uniform load distribution in the bear-
ing area is obtained making possible uniform dis-
tribution of combustion forces over the entire
crankcase.

1-9. Main Bearings

The seven replaceable main bearings are the
steel-backed, split type, having copper-lead alloy
bearing surfaces. The center main bearing is
double-flanged with bearing material to control
crankshaft end play and thrust.

1-10. Crankshaft, Flywheel, and Damper

NOTE
The key numbers shown below in paren~
theses refer to figure 1-8.

a. Crankshaft assembly (42) is a nitrided steel
forging with seven main bearing journals and six
crankpins. Each crankpin accommodates two op-
posing connecting rod assemblies (46). Flanges are
provided on the crankshaft for mounting the
flywheel (13) on the rear end and a torsional vibra-
tion damper (15) on the front end.

b. All crankpin bearing journals are hollow to
reduce weight. Holes are drilled diagonally through
each main bearing journal and extend through the
crank cheek and crankpin to provide a direct
passage for oil under pressure to the connecting
rod and crankshaft main bearings as shown in
figure 1-9,

¢. Thecrankshaft and flywhee!l are statically and
dynamically balanced.

d. The torsional vibration damper (45) is a preci-
sion viscous type and is replaceable only as an
assembly.

1-11. Connecting Rods and Bearings
The connecting rod assemblies (46, fig. 1-8) are ta-
pered, |-beam section steel forgings. A bronze-
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1 Intake valve rocker arm assembly
2 Exhaust valve rocker arm assembly
3 Left camshaft assembly
4 Camshaft driven gear
6 Camshaft drive gearshaft
6 Camshaft drive shaft
7 Camshaft drive bevel gearshatft
8 Accessory drive gearshaft assembly
9 Fuel injection pump advance
assembly
10 Right camshaft assembly
11 Transmission accessory drive gearshaft
12 Accessory drive gear
13 Flywheel (Models AVDS-1790-2C and
AVDS-1790-2D)
14 Generator drive gearshaft (Model
AVDS-1790-2C)
14.1 Fly heel adapter (Model AVDS-
1790-2DR)
14.2 Fly heel (Model AVDS-1790-2DR)
15 Generator drive gearshaft (Models
AVDS-1790-2D and AVDS-1790-2DR)
16 Generator idler gear

1-12 Change 1

AVDS-1780-2DR

17 Oil pump driven gear

18 Level control oil pump driven
impeller

19 Pressure oil pump driven impeller

20 Scavenge oil puymp d iven impeller

21 Make up oil pump driven impeller

22 Make up oil pump drive shaft

23 Oil pump driven impeller shaft

24 Make up oil pump drive impeller

25 Scavenge oil pump drive impeller

26 Pressure oil rump impeller drive shaft

27 Level control oil pump drive impeller

28 Oil pump drive gear

29 Starter idler gear

30 Starter d iven gearshaft

31 Starter drive gear

32 Front fan drive shaft

33 Fan drive bevel gearshaft

34 Rear fan drive shaft

35 Fan driven gearshaft

36 Fuel injection pump drive gearshaft

37 Fuel injection pump driven shaft gear

38 Fan drive clutch assembly

Figure 1.8. Engive major werking parts.

AVDS-1790-2D

TADSSS14 |

ENGINE

39 Cooling fan adapter

40 Rear cooling fan assembly

41 Fan drive bevel gearshaft

42 Crankshaft assembly

42.1 Power take-off gearshaft
(Model AVDS-1790-2DR)

42.2 Fuel pump drivefear (Model
AVDS-1790-2DR)

42.3 Fue] pump driven gear (Model
AVDS-1790-2DR)

42.4 Fuel pump drive idler gear
{Mode) AVDS-1790-2DR

43 Fue) pump drive couplin%( odels

AVDS-1790-2C and AVDS-1790-2D)
4 Fuel pump drive adapter (Models
AVDS-1790-2C and AVDS-1790-2D)
45 Crankshaft torsiona) vibration
damper

46 Connecting rod assembly

47 Piston

48 Front cooling fan assembly

49 Exhaust valve

60 lntake valve



lined, steel-backed, split bushing type bearing is
pressed into the piston pin end of the rod. The
replaceable precision connecting rod bearings are
the steel-backed, split type having copper-lead
alloy bearing surfaces.

1-12. Pistons, Pins and Rings

The pistons {47, fig. 1-8) are aluminum castings,
cam ground and tapered to provide an accurate fit
in the cylinders at operating temperatures. The
piston dome is machined to the shape of a conical
section (toridal shape) so that it tapers into the
open type combustion chamber. Each piston is fit-
ted with four rings. The top ring groove is com-
posed of a steel insert which is an integral part of
the piston. The three remaining ring grooves are
machined into the aluminum piston. The upper
three rings are compression rings and the bottom
ring is an oil-control ring, The heavy walled, tubu-
lar, steel piston pins are full-floating in the piston
and the connecting rod. The piston pin is retained
in the piston by retaining rings, one at each end of
the piston pin, in the piston pin bore.

1-13. Cylinders and Valves

NOTE
The key numbers shown below in paren-
theses refer te figure 1-8 except where
otherwise indicated.

a. Each cylinder assembly is an individually re-
placeable unit that consists of a barrel, cooling fin
muff, and a cylinder head. The cylinder barrel,
dome and intake and exhaust port liners are steel.
The aluminum cylinder head cooling fins are cast
tothe steeldome. Thecoolingfins for the barrel are
machined into an aluminum muffand shrunk onto
the steel barrel. After the cylinder barrel fins are
machined, the head and barrel are electron beam
welded to form a single unit. Valve guides and
seats are shrunk into place in the head. A mount-
ing flange is machined on the cylinder barrel near
the base to provide an attachment of the cylinder
to the crankcase. The cylinder assembly is secured
to the crankcase with studs and nuts. An outer
extension of the cylinder head encloses a recess or
rocker box, which housesthe valves, valve springs,
and related parts. Rocker arm assemblies (1 and 2)
are held in place by rocker shafts in the cylinder
head valve rocker support cover.

b. A camshaft bearing surface is provided in each
cylinder. The camshaft bearing is bored with the
cylinder head valve rocker support cover in place;
therefore, the covers are not interchangeable and
each must remain as a part of a specific cylinder
assembly. Each cylinder has replaceable camshaft
bearings at the camshaft bore. Identifying num-
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bers are used on cylinder and covers to prevent
mismatching. Counterbores in the rocker box and
rocker support covers accommodate the intercy-
linder rubber hoses and the steel flanges which
enclose the camshaft between the cylinders.

c. The stem of the intake valve (50) and exhaust
valve (49), for each cylinder, extends into the
rocker box. Three nested springs, compressed be-
tween two retainers and secured to the valve stem
by two cone-shaped locks, hold each valve to its
seat. Each exhaust valve has a positive valve
rotator which also serves as the lower spring re-
tainer. Valve clearance adjusting screws with flat
swivel pusher pads are mounted on one end of the
valve rocker arms (1 and 2).

d. Forged steel valve rocker arms (1 and 2) with
roller cam-followers are used. The rollers are har-
dened and honed to provide an extremely smooth
and permanentcontact surface. Hollow rocker arm
shafts and drilled passages in the rocker armscon-
vey oil to all moving parts.

1-14. Camshafts

NOTE
The key numbers shown below in paren-
theses refer to figure 1-8.

a. The left and right camshaft assemblies (3 and
10)are mounted,oneon each bank,onthecylinders
and operate the valve mechanism. The camshafts
are hollow to provide oil passages for pressure lub-
rication to the valve parts and to permit deflection
when the cylinders fire. Tubular molded rubber
hoses enclose the camshafts between cylinders.

b. Each camshaftisdriven by the accessory drive
gear (12), accessory drive gearshaft assembly (8),
camshaft drive bevel gearshaft (7), camshaft drive
gearshaft(5),and camshaft driven gear(4) through
an inclined quill type camshaft drive shaft (6). The
drive shafts can be removed to permit separate
rotation of the camshafts for engine timing. When
camshafts are correctly positioned in relation to
the crankshaft, the drive shafts have different
number of splinesoneach end and thisallowsthem
to be inserted in the camshaft bevel gearshafts
without disturbing relationship between cam-
shafts and crankshatft.

1-15. Lubrication System
(figs. 1-9 and 1-10)

a. General. The main pressure oil pump draws oil
from the pressure oil pump compartmentin the oil
pan. This compartment is fed by the scavenge oil
pump which picks up oil from the front end of the
oil pan and by oil which drains into the pressure
compartment from the cover of the pressure pump
compartment and the reserve compartment. The
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pressurized oil is forced through the engine oil
coolers and oil filter to the engine oil galleries,
bearings, turbosuperchargers, fuel injection pump
and to the piston oilsprayer nozzles. These nozzles
are located in the crankcase below each cylinder
and provide a continuous oil spray to the pistons
and cylinder walls. A pressure regulator valve, lo-
cated on the right side of the crankshaft damper
and oil filter housing is influenced by the pressure
in the main bearing oil gallery and returns the
incoming excess unfiltered oil to the oil pan.

b. 01l Pan. The oil pan (fig. 1-1) is a one-piece
aluminum alloy casting divided into a pressure oil
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Figure 1.9, Engine lubrication system.

¢. Oil Pump. The oil pump assembly consists of
four sections combined as a single unit. The
scavenge oil pump section of the unit picks up oil
from the front end compartment of the oil pan and
delivers it to the main pressure pump oil compart-
ment. The main pressure oil pump section picks up
oil from its respective compartment and supplies
oil to the engine oil galleries, bearings, and to the
piston oil sprayer nozzles. Thelevel in the pressure
pump compartment is maintained by a dual inlet
leveling pump which returns any excess oil to the
resefve compartment. Qil is pumped from the rve-
serve compartment by two make up pumps in a
single pump section. These pumps pick up oil from
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opposite corners of the reserve compartment and
dischargeit into the pressure pump compartment.
The dual pump design insures return of oil from
the reserve compartment under all operating con-
ditions, cold oil, slope operation, etc.

d. Oil Filters and Control Valves. The engine oil
filters (fig. 1-3) and the bypass valve are located in
thecrankshaft damper and oil filter housing at the
front of the engine. All engine oil passes through
the oil filters. The oil filter bypass valve opens at a
differential pressure of 35.6 psi. The bypass valve
permits oil to bypass the filters in the event that
they become clogged.
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Figure 1.10. Engine oil flow control — flow diagram.

e. Qil Sampling System. The oil sampling
system (fig. 1-1 and 1-6) on Models
AVDS-1790-2C, AVDS-1790-2D,
AVDS-1790-2CA, and AVDS-1790-2DA is located
on top of the right bank transmission oil cooler.
The system consists of two toggle valves, one each
for engine oil and transmission oil, and the tubing
necessary to draw oil samples from the respeclive
oil coolers. The valves permit easy sampling of the
engine and transmission oil to determine the
necessity for an oil change. This feature eliminates
unnecessary oil changes.

[ 0il Sampling Drain Cock. An oil sampling
drain cock (fig. 1-7.3) is located on the oil filter
cover of the Model AVDS-1790-2DR engine, The
drain cock permits sampling of the engine oil to
determine if its condition warrants an oil change.

1-18. Fuel System

a. Fuel Supply Pump Assemmbly (Models AVDS-
1790-2C and AVDS-1790-2D). The engine driven
vane type fuel supply pump assembly (fig. 1-3) is
used to supply fuel under pressure to the fuel
injection pump. The fuel pump is crankshaft driven
by the fuel pump drive adapter (44, fig. 1-8) and
the drive coupling (43) located at the front of the
engine.

a.l. Fuel Supply Pump Assembly (Model A VDS-
1790-2DR). A right angle drive is provided on
the drive housing for the vane type fuel supply
pump assembly. The pump is similar to the one
used on Models AVDS-1790-2C and AVDS-
1790-2D except that it rotates counterclockwise.
The drive housing is lubricated with oil externally
routed from the engine main oil gallery on the
right side of the crankcase.

b. Fuel Injection Metering Pummp. The fuel injec-
tion metering pump is located in the "V of the
engine between the fan drive housings, and supplies
fuel under high pressure to each cylinder. The
pump is driven at engine speed from the fan drive
housing located at the rear of the engine. A fuel
injection pump advance assembly (9, fig. 1-8) is
incorporated in the accessory drive housing to au-
tomatically provide a gradual degree advance of
injection timing during the engine speed range
from idle to 1800 rpm.

¢. Fuel Injector Nozzles and Tubes. Twelve fuel
injector nozzles (fig. 1-11), one per cylinder, are
used to inject fuel into the combustion chambers.
Twelve fuel injector tubes of equal length carry the
fuel from the fuel injection pump to the nozzles.
The nozzles on each cylinder bank are intercon-
nected by fuel return lines to provide a path for
the return of excess fuel.
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Figure 1-11. Main fuel system - schematic diagram, models
AVDS.1790-2C and AVDS-1790.2D.

d. Fuel Purge System. A manually operated
purge pump is provided in the vehicle operator’s
compartment and is used to clear the engine main
fuel system and flame heater system of air, and fill
them with fuel. Most of the purged air is removed
through bleeder valves, located in the top of the
primary fuel filter and the fuel/water separator
filter. The rest of the air is forced through the main
fuel tubes into the fuel return lines and on to the
vehicle fuel tanks. Water is removed from the sys-
tem by a constant bleed orifice in the primary fuel
filter and an automatic water drain in the fuel/
water separator filter.

e. Fuel Filters (figs. 1-2 and 1-3). The replaceable
element type primary fuel filter is mounted on the
right front of the engine and is equipped with a
constant bleed orifice and drain line which con-
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stantly removes a metered amount of fuel and re-
turns it to the main fuel tank through the fuel
injector nozzle drain lines. This continuous drain,
from the bottom of the filter, removes water in the
free state that has been filtered from the fuel by
the primary fuel filter element. The replaceable
element fuel/water separator type filter is
mounted on the left front of the engine. Fuel from
the vehicle fuel tank passes through the primary
filter before entering the engine fuel pump. The-
pump delivers fuel to the fuel/water separator fil-
ter and on to the fuel injection pump. Excess fuel
provides pump cooling as it flows through the fuel
injection pump hydraulic heads and is returned to
the fueltanks (figs. 1-11 and 1-11.1) The fuel/water
separator filter unit has three replaceable ele-



ments and contains a chamber for collecting water.
The twoouter elements arecoalescerelements and
will remove emulsified water that has passed
through the primary filter. The center elementis a
fuel filter element. The water removed from the
fuel is automatically drained from the filter hous-
ing. Two water sensing probes are located in the
filter housing. When the water level reaches the
upper probe, an electrical circuit is completed, a
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solenoid valve opens and allows the water todrain.
The valve closes when the water level reaches the
lower probe, A drain cock is installed so the fueV/
water separator may be drained manually. The
unit provides moisture-free and uncontaminated
fuel to the injection pump. Both the primary filter
and the fuel/water separator filter incorporate top
mounted bleeder valves to assist in the removal of
air from the fuel system.
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’ FUEL PUMP ™

9 FUEL BACKFLOW VALVE 77
[90 PSI RELIEF VALVE] -

i FUEL S
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PUMP FUEL
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HOSE

INJECTOR
\ NOZZLE [
== I o =

q oo = She
| HT FUEL
_, g J B O /J o RETURN TUBE
Fd XL XL &
\.‘-i.-...;;:w-- -_-"'3'-'"".::'.' li!? "5?“
NO. 1R NO. 2R NO. 3R NO. 4R
PRIMARY
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RIBLER FUEL RETURN
CONSTANT FUEL TUBE

BLEED 0.042 IN. ORIFICE

1265616 |

Figure 1-11.1. Main fuel system - schematic
diagram, Model AVDS.1790-2DR only.

J- Fuel Cutoff Solenoid. An electrically operated
fuel cutoff solenoid is mounted in the fuel injection
pump. The solenoid is normally open. A switch in
the vehicle driver’s compartment actuates the cir-
cuit to close the solenoid. Closing the solenoid cuts
off fuel delivery from the fuel injection pump and
stops the engine. A manually operated override
shutoffis provided to permit stoppingthe enginein

the event of an electrical failure.

g. fuel Return Check Valve. A fuel return
check valve (fig. 1-11 and fig. 1-11.1) is installed
between the fuel injection pump fuel return outlet
and the fuel return hose assembly. The valve
prevents fuel flowing back to the injection pump
when the fuel supply is closed.
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1-17. Manifold Air Induction and Heater
System

a. Turbosupercharger Assemblies. Exhaust gas
driven turbosupercharger assemblies (figs. 1-1 and
1-2), one for each bank of cylinders, are mounted on
each side of the engine, at the rear. The tur-
bosuperchargers increase the pressure of the in-
take air thereby delivering a higher density air to
thecylinders ascompared with a nonsupercharged
engine. This higher density air, with a proper fuel
flow, increases engine power.

b. Intake Manifold Heater (fig, 1-12).

(1) The intake manifold (figs. 1-1 and 1-2),
which distributes induction air to each bank of
cylinders, isequipped with an electrically operated
flame type intake manifold heater. The heater is
provided as an aid for cold weather starting and
cold weather operations. Operation of the heater
switch (in the vehicle operator's compartment)
energizes the manifold heater fuel solenoid valve,
the heater ignition unit, and spark plug for each
heater simultaneously. Fuel is hand pumped
through the manifold heater fuel filter and fuel
solenoid valve and sprayed into the intake man-
ifold. The fuel is ignited by the spark plug and
burns in the intake manifold as the engine is
cranking, and the flame heats the incoming air.
This flame-heated air and the products of combus-
tion are fed directly into the cylinders with little
heat loss. This results in an immediate engine re-
sponse, and assures complete combustion at low
engine rpm and at no-load operating conditions
with low ambient temperature.

(2) The manifold heater fuel inlet solenoid
valve prevents fuel pumped by the fuel pump as-
sembly from entering the air intake manifold hea-
ter unless the heater system is energized. A man-
ifold heater firel return check valve and solenoid
valve are located at the rear of the engine. The
solenoid valve is also energized (opened) when the
ignition unit and heater spark plugs are energized
to permit excess fuel to be returned to the fuel
tanks. The main fuel backflow valve prevents back
flow of the fuel when the purge pump in the
driver’s compartment is actuated.

1-18. Exhaust System and Turbosuper-
charger

a. The exhaust system consists of four manifolds,
one for each group of three adjacent cylinders. The
two exhaust manifolds on each cylinder bank are
connected to the turbosupercharger on their re-
spective side of the engine.

b. Exhaust gases from each side of the engine
enteraturbosuperchargerand are forced around a
turbine housing, radially inward, and through a

1-18 Change 3

nozzlering toward the turbine wheel. The exhaust
gasesdrivetheturbine wheel, which in turndrives
the compressor wheel since both wheels are on a
common shaft. Intake manifold air enters at the
center of the compressor wheel and flows radially
outward through a diffuser section into the com-
pressor housing. The air at increased velocity then
leavesthrough a tangential outleton theoutsideof
the compressor housing and enters the intake
manifold.

¢. The exhaust gases are expelled from the tur-
bosuperchargers into the vehicle exhaust system.

1-19. Cooling System
NOTE

The key numbers shown below in paren-
theses refer to fig, 1-8.

a. Fans. The top of the engine is shrouded to
house two cooling fans (48 and 40) which draw cool
air from the underside of the engine, through the
cylinder fins, and discharge the hot air vertically
from the top shroud. The fans are attached to
adapters (39) and are mounted on shafts which are
driven through a fan drive clutch assembly (38).
The rear fan clutch is driven by the rear fan drive
shaft (34), fan drive bevel gearshaft (33), and fan
driven gearshaft(35). The front fanclutch isdriven
by the front fan drive shaft (32) and another fan
driven gearshaft (35).

b. Fan Drive and Clutch (fig. 1-13). The fan clutch
is oil cooled. The fan clutch drive and driven disks
are loaded by the centrifugal action of clutch balls
and springs housed in the clutch assembly. The
balls and springs are in the driven member and
apply upward force to the clutch disks. The clutch
oil enters the fan drive vertical shaft from the fan
drive housing through an annular groove in the
shaft. The oil flows through a central hole in the
shaft to a distributor where it is dispersed to the
ball bearings and to the clutch disks. The oil moves
between the clutch disks by centrifugal action and
drainsback throughthe fan drivehousingintothe
engine oil pan.

c. Engine and Transmission Oil Coolers (fig. 1-1).
All transmission and engine oil cooling is ac-
complished by external oil coolers. The oil coolers
are located on the sides of the engine above the
cylinders. Air is drawn through the oil coolers by
the cooling fans. A thermostatic control valve in
each oil cooler controls the temperature of the oil
from thecooler by permitting coldoilto bypass the
coolers. This valve also permits oil to bypass the
coolerinthe event that the cooler becomes clogged.
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Figure 1.12. Manifold air induction heoter system — flow diagram.
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Figure 1-13. Mechanical cooling fan clutch — sectional view.

1-20. Crankcase Breather and Fire Extin-
guisher Systems
(Fig. 1-14).

a. Crankcase Breather System. The engine
crankcase breather system is completely enclosed
which allows the engine to be submerged without
entrance of water and permits the crankcase to be
vented. The breather system is vented through the
left turbosupercharger exhaust outlet into the ve-
hicle exhaust system.

1.20 Change 1

b. Fire Extinguisher System. The engine is
equipped with a fire extinguisher tube located in
the “V". This tube is connected to the engine com-
partment fire extinguisher system. The tube has
small holes drilled along the entire length to direct
the carbon dioxide (CO2) fire extinguisher fluid in
predetermined directions around cylinders, fuel
injection pump, and intercylinder components in.
case of fire.



TO LEFT EXHAUST PIPE

AND ACCESSORY DRIVE

HOUSING

FUEL INJECTION PUNP

FRONT SHROUD

FROM CRANKSHAFY
DAMPER AND OIL FILTER
HOUSING

ACCESSORY DRIVE HOUSING
0.750 IN, ORIFICE PLATE e g

BETWEEN BREATHER IEE“*-7*L-——-_______:3i__ﬂ:,f'
)

TM 9-2815-220-34

REAR CRANKCASE
BREATHER TUBE

REAR SHROUD

FROM CRANKCASE AND

R oL

. CRANKCASE BREATHER
s TUBE TEE

CRANKCASE
S8REATHER TUBE

FUEL INJECTION PUMP FUEL
CUT-OFF CONNECTOR

TA0Z1494

Figure 114, Engine erankense hreather wnd
fire extinguisher systems — fluw diagrain.

1-21. Transmitters and Switches

a. Qil Pressure Gage Trensmitter (figs. 1-1 and
1-7.1). The electrical oil pressure gage transmitter
islocated to the front of the crankcase at the open-
ing in the gallery line below the No. 1 right cylin-
der. This sealed transmitter consists of a threaded
plate to which a diaphragm, a radially notched
spring, and an overload guard plate are crimped.
Electrical resistance in the transmitter varies di-
rectly as the oil pressure varies. The resulting var-
iationinthecurrent istransmitted to the electrical
oil gage on the vehicle instrument panel.

b. Lew @il Pressure Warning Light Switch (ligs.
1-1 and 1-7.1). The low oil pressure warning light
switch is furnished with the engine and is located
at the lower right side of the crankshaft damper
and oil filter housing. The electrical contact points
in this switch close when the oil pressure in the
main oil gallery is below 11+ 2 psi. Completion of
the electrical circuit will light the low pressure
warning lamp on the vehicle instrument panel.

¢. @i Temperature Transmitler. The otl temper-
ature gage transmitter is located at the upper
right side of the crankshaft damper and oil filter
housing above the oil pressure regulator valve.
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d. o2t Kagine Oil Temperature Warning Light
Switch. The oil temperature warning light switch is
located in the oil passage above the oil pressure
warning light switch in the right side of the
crankshaft damper and oil filter housing. The
warning light sending switch thermostatically
controlled electrical contact points close when oil
temperature in the engine main oil passage reaches
245 + 5°. Completion of the electrical circuit will
light the oil high temperature warning lamp on the
vehicle instrument panel.

e. Auxiliary Generator IHigh Oil Pressure Sending
Switch (Model AVDS-1790-2DR only, fig. 1-7.1).
The auxiliary generator high oil pressure sending
switch is located at the right front of the crankcase
in the tee that mounts the oil pressure gage
transmitter. This switch prevents simultaneous
operation of the main engine and auxiliary genera-
ting systems,

1.22 Change 3

1-21.1 Smoke Generating System

The smoke generating system uses the engine fuel
pump to supply diesel fuel, from the vehicle fuel
tanks, to two solenoid valves mounted at the rear
of the engine (fig. 1-14.1). When the solenoid
valves are energized (opened) they allow diesel fuel
to be sprayed into the engine exhaust system. The
fuel vaporizes and exits together with the engine
exhaust gases. The fuel vapor cools on contact with
the ambient air and condenses to form a dense ho-
mogeneous smoke screen. The electrical power to
cnergize the solenoid valves is supplied by the
vehicle air cleaner blower motor circuit on Model
AVDS-1790-2C, AVDS-1790-2CA,
AVDS41790-2D, and AVDS-1790-2DA engines,
and the warning indicator and warning horn circuit
on Model AVDS-1790-2DR engines. This prevents
accidental activation of the smoke generating
system when the engine is not running.
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Figure 1-14.1. Smoke generating system - flow diagram.
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1-22. General

Refer to pertinent organizational maintenance

1-23. Accessories

Accessory

Generator (Models AVDS-1790-2C and
AVDS-1790-2CA)

Section lll. TABULATED DATA

Generator (Models AVDS-1790.2D, AVDS-

1790-2DR and AVDS-1790-2DA)
Starter

Starter Low Voltage Module
Fuel Injection Mctering Pum)p
Nozzle and | lolder Assembly

Fuel Supply Puinp (Modeis AVDS-1790-2C,
AVDS-1 790-2CA, AVDS-1790-2D and

AVDS-1790-2DA

Fuel Supply Pump {(Model AVDS-
1790-2DR)

Turbosupercharger

Fue! Filter (primary)

Primary Fuel Filter Parts Kit

Fuel/'Water Separator Filter

Fuel\Vater Separator Filter
Parts Kit

Control Assembly, Fuel\Vater
Separator Automatic Drain

Manifold Heater Fuel Filter

Oil Filter Element

Oil Fiiter Replacement Kit

Oil Pressure Gage Transmitter

Oil Temperature Gage Transmitter

High Oil Temperature Warning
Light Switch

Low Oil Pressure \Warning Light
Switch

Ignition Unit, Manifold Heater

Auxiliary Generator Oil Pressure
Switch (Model AVDS-1790-2DR)

Electrical Time Totalizing Meter

Manifold Air Heater Solenoid Valve

Waler Separator Drain and Smuke Generating

System Sulcnuid Valves

e

1-24. Engine

RIBKE - 1 ororeers 7% SRR e e N AR AT o1 Teledyne Continental Motors, General Products Division

VDO o e simiss s o sneinsg v orsloRls YR toys' 5, 51818 sakaTea o < 5 o O Diesel, air-cooled, V-12

Models ...... DG nChe o S A RS, coe R LR AVDS.1790-2C, AVDS-1790-2D, and AVDS-1790.2DR
1-22.2 Change 3

manual for the tabulated data pertaining to the
general characteristics and performance of the
engine.

Manufacturer

Bendix
Teledyne \Walterboro

Delco-Remy

Decico-Remy

Cutler-{ammer

Amecrican Bosch

Asnerican Bosch

Viking

Viking

Schwitzer

Schwitzer {with dust
detector)

AiRescarch

AiResearch (with dust
detector)

Bendix Filter Div.

Facet Filter Products

Classic Chemical

Bendix Filter Div.

Commercial Fiiters Div.

Military Design
Military Design
Military Design

Precision Sensors, Inc.

Bendix Corp.
Livingston Industries [nc.
Carter Carburetor

Benton Div.

Skinner Electric Valve
Div.

Skinner Electric Valve
Biv.

Model

30895-3

c22

1990272
1109843
CII-SX-7EG1
PSB-12BT
AKN-21254862C
FV492.4C
FV4924D

51IDR
SHDR

TI8
T18
054615-02

F-0301

9053-5040

P27M-20
10-516775-1
305001
A30518

28500

Part No.
11655469

10889713

11669795
11669738
11668620
11684129-1
10912452-)
10882763-1

8761431-1

12275818
12314618

12275818
12314618

11668617
5704487
11602063
5702738

11668625

7416350
11668619
5704486
7416363
7389566
7771274-1

11668621
7062198
7062198
10874979

11640392
7062194

11668627
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Dimensions, including shroud:
Length (to transmission adapter):
Models AVDS-1790-2C, AVDS-1790-2D, AVDS-1790-2CA
and AVDS-1790-2DA ... .itiiie it L T 68.59 in.
Model AVDS-1790-2DR . .titiertrieaeeerereneseranenasnaanennsenenenen 72.50 in.
Width (overall, shrouds installed):
Models AVDS-1790-2C, AVDS-1790-2D, AVDS-1790-2CA,

ANG AVDIS) TOOMIA ... 11500 ioae Tkl Fon e oos oarame) ] oo ohpls ol S Sheoaons [o1oTor TP rvereYs 88.74 in.
Model i AVDS: 79022 DR s e sis siosarsioins sio ooz sioke =T o7 VI BRRATR alikite %0 3o, siausne’sloms 70.25 in,

Height:

Madels AVDS-1790-2C and AVDS-1790-2D ....cvvuvrrevenieeeanecaronnnnns 45,50 in.

Model AVDS-1790-2DR ........ivvvriiieiiannnnnns S el 45.30 in

Models AVDS-1790-2CA and AVDS- 1790 71D /1 RSP RS 47.19 in,
DASPlaceinnent © ccomerensidis ois.c: savkersiginesssmonstogssives D O AT R SRV o =% SR 1790 cu in.
Weight, dry (with acccssoncs)

Models AVDS-1790-2C and AVDS-1790-2D. ....cviniiiiiiiiiiinenneaconaneanaan 48176 1bs.

Model-AVDS-1790-2BR’ |, o0 vuvuvuvniie slos s oo sinsaaiesas somiatosasssssesosnensisses 4925 lbs.

Modets AVDS-1790-2CA and AVDS- 1790 D N T S R 4998 1bs.

Speed:

Governed, full 10ad .......ccocuiuieurenreisionrosaccconasseccsnseocsrsansosennns 2400 rpm

Governed, no joad ........... O T | e () O~ . 2260 rpm (max)

1 Loy i A RN e Lo, ko1 e e, SHolagne 1< < 42 4 ok e T N e ¥e Yo 700 rpm
Winching speed:

Mede) AV DS 1790 2D R L.ttt ittt eei i eeie et rerteratran e 1800+ 25 prm, no load
Horsepower,gross .........ccocveveneernianns OB S R YR A T 735 to 780 bhp at 2400 rpm
Horsepower, Net .. ... . iiiiiiiiiiiettaeatiiaeittaasetsaasocsstseatssanssannes 642 bhp at 2400 rpm
TOTQUE, BIOSS .t veenasaeceranersnannrareeneeasnnmennsenerennn AR R AT 1770 to 1842 1b-ft at 1800 rpm
TOBRQUE, VOV 1 sise 0 50 = oiongastons = - lof T axopore SReHelFohUMERNE ! Lo oaole (o it ahioe o o o1 helelel e s oferall BYets 1585 lb-ft at 1800 rpm
Cylinders:

NUMbET % o5 gveiddein e G Gimss sremrbots T Texs Pomatats rors VIS ¥ ams [eeTarsT eI e ensisie Sacaosc e e Ts Forwrd 12
APGARZEMEINL . - Bl SRR AR AR % ey aioslus s pe outhslone) v ol leloReroie D av s 3 sromiss —— 90 © upright “V"
Numbering (from front):

Left SIBBL... .« oo caelile e - A s SO irs S avetata o1 Shauslolaso Slg e s che o Bl erars % A% coorarararimrets 1L, 2L, 3L, 4L, 5L, 6L,

Right"15idC mosmeremm g e y/ikeiszessss ikt o o o Yo/ T 6/ EUE TR o3P ks ocg o Shaseie chone s o o = 1R, 2R, 3R, 4R, 5R, 6R

FiringOrder .........ccovvenniaa.... Pr— erarenerere angare o o/ o e T WY IR, 2L, 5R, 4L, 3R, 1L, 6R, 5L,

“9R, 3L, 4B, 6L
BOBE | 555078, Hors sarione uis o susisnges.o o < S1oTiiaororerats JFFoaTHaTont e SHelagatoreiasons, o siorsiss o o o8 7s aorolo o o AEFSSTS 5.750 in.
Pistons:

Stroke ....oviieviiinieeennns o NI ASYeYeTe aenen ATO S R 4 00 8 & wis IO e I o 61T 5.750 in.
COMPTESSIAI VALIO0' o1 o - - o o orotsoie ot dbiaand b ogaasionsty stk ke ghoinga o /s 5l oJoila o o oo DHaratel S¥ila otatarssolora 16:1

RASPIACEMENT! rorevsistekaisiossioiiiotoisssisie ke CTITTo1e /o /TTo1E B8N ot s Slaareleloslotots opabeisios L 149:1 cu in. per cylinder
Cooling:

By PO T A R rove"o T L ook To K okekeRehoke s3T5 o ST Yo oS Y Yo YA v laeksas, siessliishessiokoiols Air cooled by two engine driven

fans

Ar Blow: auiea.m sermiwm cevmine o leiciors gars TR I e e S SRR e N 20,000 c¢fm at 2400 rpm
Drive (from crankshaft)} .. ...cuen ottt iiietirrrineerrnnatronanroneancnas Direct
Crankshaft rotation 4

(viewed from front) ............, ok ts STete e AT « TS T E I Wi kshareostle stisns B o APV + Clockwise
Camshatfts:
NUMber=— . rerertBR % < o o s suaiisieisisisisisismois oot Tolardres T Brfel s SRS T golaks arkessidho. ol o 5 14 2
Rotation (viewed
from front) ... ....oieiieiiiiiiiananns o AN e AT TS L s g e Counterclockwise
L R o o o P O 7~ = xS R T Compression
Fuel System:

T d QETON v e m koo im0 shmseas 240 0 ok KA T T Vesone 1WA FoTaTa] o a6 S ek oo o e samspopene n FETRoYeVa Supercharged

Air flow (at rated po\\er andspeed ........c.ciiiiiiiionnier ey R — 2000 cfm

Fuel:

TR = ove o aTvie w6 Eanisizisesmininss saae BTt Vo o E et 6% BYals o shsfe & assisioislgione sl [~ <[l NS Dieset
GURARY . . . . . o G MRN8 e heess o0 ano s o oo o1 o0 = =l ool he LoD drere egoR 10 cetane min
SPECTIICADION 2rors s vk o0 iske enais sssnsipso isisssiihoke s o 1= /o T3 T TRVETs o Svets S RN i VV.F.-800. Grade DI-2
Supply pressure (at

injection pumpinlet) .......oiieiiiiiiian... T TR N S MO, 55-60 psi
Consumption at 750

hpand 2400 rpm ....iiiiiiiiiiiiieiianirrannnceaaannn A s S 305 ibs per hr

Valve timing:

INYAKRIOPENS o eivre, wire incissossis s - I THIEIo1sT b toYe OIS IR, 56 - oo o 25° before top center (B3TC)

INLAKE CIASES ... . i uiafiie 1o e¥s sistaialaieis o oloieioiots saopastonersg. o « o olofofels 48 ve & o al s A Al ger 55° after bottom center (ABC)

Intake remainsopen ...........cvevveerennn.. T e oG e el haeaev STl e 260°

Exhaustopens.................. DEE ST SO0 0 o PPN, o o S e o o o 45° before bottom center (BBC)
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BRChaUST ClOSES K .ovovver shaioihestiotiuerae anse/s il sfarssiabera dera ivdfa dlaMiaters dorstote’s d1s o o Ity 20° after top center (ATC)

Exhaust remains OPen .. ... uuiiiiuiiinnuoecaneannerasnnstssssssaasassnons 245°

Setting (0.100 in. clearance) . ......covvveviiiii it iianan. R R O, Intakes closes 32° after bottom

center (ABC)
Valves:

BT nee o o oo v oar ¢ Bonsey SR TA Tk R IS o, 25" BERBER ARG Ty 0460 in.

Clearance (cotd enginej:
TS stvarss o, Sbviversmram e ot B T S 0.025 in.
Intake............coievnnn. T YO S ST SO W SRS Y O D Y 0.010 in.

Fuel injection metering
pump timing:
Static setting with injection advance in

fuel retarded position ..........cccivvincneeacnnnaaannns e ooE S, 26° BTC
Lubrication:
Normal oil temperatiire ... ... cvecverenineencnnceiaioaanenaans sroervs gl 180°F. at 60°F. ambient
Maximum oil temperature (out of cooler) ......covseciiiiieaiiiiiiiaaianianin, 250°F.
Oil pressure (crankcase main oil gallery):
1[0 7)) R S P B SRS Sy | vreeneeao. 15 psi (SAE 30 oil a1 140° to 250°F)
2 00 D I P I P o VT PN o [ e T eV o) koo o G i acacatas e ss P atas o1 as Bssasnoar 40 to 70 psi (SAL 30 oil at 180°F)
0il pump output (SAE 30 oit at 180°F. at 2800 rpm of pump):
BYeSSUTe! DUTND i is/ulorsisisislalaksssxsisisks shokeisls aiskoseasis 4k gan ot i <o foisoseatiossioose ois ake  Walionsyo ons 70 gpm
Scavengepump ................ T Ty, 1 1 ST L LR Y LY. A YT 77 gpm
Qil Capacity (approximate):
L0 V10T 1 - P 20 0 gallons
QOil and filter change . ..........ciiiiiiiuionerneieeoscanessnsnsonnsonsenans 17.0 gallons
Manifold heater (cold weather starting and idle operation in cold weather)
TVPE) croveromtvsroreti & v faibve o ot 1o o M A RF R YRR e e S A 4 SR A bears frrersporsrerivirard Flame type, spark ignition
Spark plug (ignition) gap .......v.ceeeriiraenioeaeaneneanenn. AL Lersacheloa t T T Lone 0.094 in. to 0.114 in.
Pump (hand operated from driver's compartment) ............c.cvviiiieaianas 90 psi
SPraY: NOTBI O IO iosensress sioieasiel s oho ekel sache sriNshels] stERlRe ioaolihaekelone oas wiiliens il on BUL- T 1.5to 2.2 Ibs/hr
el {0 VPR ) el v et 1 o i ot e e e o Tone o1 Yokl m T hon BTt HeTo R tedogatate s o sl lanemomsniie o) same as engine fuel
1-25. Drive Ratios and Rotation (From Front)
(O L [ s e T P BTI0 (D T T 0.500:1 counterclockwise
CoolING TANS . s ojosereicieoracrsmmes o oaris ratie sseiste s » sioks. it A oye oz oross ofs ofols BGE0 0 oo tr T 2.000:1 clockwise
GeNerator il STl r T ot AR « eepege S oo e FoleTavare o = o o < torulere wkoaobeio /ool -gefolelons shorspefoRoispeisis 3.200:1 clockwise
SIBTLET i ior seielere e S pleie el tale b w1 YR e e B AR o1 A R A AT PeTe R freree e e 11.846:1 clockwise
Fuel injection metering PUMP .....uuitaninrentnreerneeneeeaaeeaaneennessosnennss 1.000:1 clockwise

Fuel supply pump
Modcls AVDS-1790-2C, AVDS-1790-2D, AVDS-1790-2CA

and AVDS-1790-2DA ........ T e e e P L0 T e e DO 1.000:1 clockwise
Fuel supply pump

Model AVESATO0 DR .. . cissies siole e o oo sloiais s s s.obiiohse SO Aok Aot oharo o SYeTers 5 Feveorativs d 1.000:1 counterclockwise
Power take-off

Model AVDS-1790-2DR ....cciiiiiiiiiiiiiiiiicee e SN MG o4 1.000:1 clockwise
Ol pUMD 3 BLRT S re e Lok oae e e ket eae ol saks Toisassakote ke slokehoieTokekekoihoiods coioafohon penels 1.327:1 clockwise
Tachometerdrive .........coviiiiniiiininia... R R T | 0.500:1 counterclockwise
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CHAPTER 2
DIRECT SUPPORT AND GENERAL
SUPPORT MAINTENANCE INSTRUCTIONS

Section |. REPAIR PARTS, SPECIAL TOOLS AND EQUIPMENT

2-1. General

Authorized repair parts for the engine are listed in
TM 9-2815-220-34P, which is the authority for re-
guisitioning replacement parts.

2-2. Repair Parts

a. Repair parts required for the maintenance of
the engines are issued to supporting maintenance
personnel for the replacement of parts which have
been worn, broken or are otherwise unserviceable,
and for parts which have been salvaged and
stocked fer future use on repairable engines.

b. Repair parts for engine installation or re-
placement (attaching or associated external parts)
are listed in organizational repair parts manuals.

¢. Repair parts for engine accessories are listed
in the following technical manuals:

(1) TM 9-2910-212-34&P-Pump,
Metering and Distributing.

(2) TM 9-2910-213-34—Pump, Fuel, Engine,
Assembly (Models AVDS-1790-2C and AVDS-
1790-2D only).

(3) TM 9-2920-252-34&P-Generator, Engine,
Assembly (Model AVDS-1790-2C).

(4) TM 9-2920-224-35—Generator, Engine,
Assembly (Model AVDS-1790-2D and AVDS-
1790-2DR).

(5) TM 9-2920-232-34 —Starter, Engine, Elec-
trical, Assembly.

(6) TM 9-2990-205-34&P—Turbosupercharg-
er, Engine, Assembly.

(7 TM 9-2990-206-34&P—Turbosupercharg-
er, Engine, Assembly.

Fuel

2-3. Mandatory Replacement Parts

To expedite repair and rebuild of the engines, it is-

economically advantageous to replace certain
parts rather than perform the required cleaning
and inspection necessary to assure that the parts
are suitable for continued use. Gaskets, packings,
oil seals and other similar parts are always re-

placed at engine rebuild. Refer to TM 9-2815-220-
34P for 100 percent replacement items.

2-4. Common Tools and Equipment

Standard and commonly used tools and equipment
having general application to the engines are au-
thorized by tables of allowance (TA) and tables of
organization and equipment (TOE).

2-5, Special Too!s and Equipment

The special tools and equipment listed in table 2-1
are necessary to perform the field maintenance
and repair operations described in this manual.
Refer to TM 9-2815-220-34P which is the authority
for requisitioning special tools, kits, and equip-
ment.

2-6. Improvised Tools and Equipment

The improvised tools illustrated in figures 2-1
through 2-3 apply only to Direct Support and
General Support. Principal dimensions are shown
to enable maintenance personnel to fabricate tools
locally if desired. These tools are of chief value to
maintenance organizations engaged in repairing a
large number of identical components; however,
these improvised tools are not available for issue.
The improvised tools illustrated in figure 2-1 are
used for compressing the advance unit cover
internal retaining ring, lifting the front fan drive
housing and clutch assembly, and tuming- the
engine (on Model AVDS-1790-2DR only). The
improvised tool illustrated in figures 2-1.2 through
2-1.5 is used to replace connecting rod bushing-
type bearings. The puller for removing the drive
shaft half and/or the injection pump half of the
fuel injection pump couplingis illustrated in figure
2-2. The improvised tool illustrated in figure 2-3 is
used to remove the oil pressure regulating valve
sleeve.

Change 3 2-1
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ADVANCE UNIT RETAINING

RING COMPRESSOR FRONT FAN DRIVE
HOUSING LIFTING TOOL

RING MATERIAL
USE TWO 5/16-18NC X 374 LOW CARBON STEEL,

CAPSCREWS 0.375 DIA. 0.750R
CUT FROM 2-1/2 X 3/16 |
IRON PIPE B4 T
—] WELD LUG l
DRILL 11/32 IN FOUR
HOLE IN LUG /9LACES 2.000
USE TWO [ 2 7
5/16-18NC = 5N
HEX NUTS 0.125
WELD NUT IN | WELD SECURELY NUT. HEX-HD
FOUR PLACES I 3.625 ]0_525 ALL AROUND \ HEAVY 3/4-16UNF-3B
e !
FINAL PROTECTIVE FINISH NOTE \
CADMIUM PLATE TYPE 1, CLASS 3 L] i

SPEC. QQ-P-416

NOTE: ALL DIMENSIONS
ARE IN INCHES

TOOL, ENGINE TURNING
4.75 DIA.

0.06 X 45°

WELD SECURELY
ALL AROUND

—4 h.21
1.20
MATERIAL
CARBON STEEL /| 3.75 DIA 0.47 DIA THRU
1010 THRU 1025 B.C. REF CSK 90° T0 0.53 DIA
0.75 THICK  _| 4 HOLES
0.75
4_2.50_,\ 1.431
MATERIAL PROTECTIVE FINISH
CARBON STEEL PLATING, CADMIUM
1010 THRU 1025 CLASS 1,TYPE 11
1.25 HEX BAR SPEC QQ-P-46  1a265619 ]

Fligure 2-1. Improvised lools, ring compressor, l{fting toul, end engire turning tool.

2-2 Change 3
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Figure 2-1.1 deleted. |}
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N

S

SN
sl[e

GUIDE ASSEMBLY
SEE FIGURE 2-1.4

@
7,
&
Y

MANDREL ASSEMBLY

/SEE FIGURE 2-1.3

SLEEVE

SEE FIGURE 2-1.4

L
/

SEE FIGURE 2-1.2

8 - SCREW ~ MS16995-50

LOCATOR
SEE FIGURE 2-1.5

PLATE

| / SEE FIGURE 2-1.3
3 BLOCK
7 SEE FIGURE 2-1.5 )I
y :
N A Y
SECTION A-A
NOTE: ¢ = DIAMETER
NOTE: ALL DIMENSIONS
ARE IN INCHES
e 19— 2, 12—
3\0/0*25'[ \ 3\0/0.25"' =~ 15°
MATERIAL 77777 07777777 =
STEEL, ALLOY TUBING ? \rl
SEAMLESS OR WELDED 7,501 501
COMP 4140 OR 4340 1 500%| 3 2.2490 4 e N £v 1809
SPEC ASTM-A519 i 4 2.2485 i v ¢
HEAT TREAT _ 77778 |
QUENCH AND TEMPER . __|
T0 RC 28-34 3l 103 X 45° g-ngéEgs [7[A]0.002]
2 PLACES TOTAL
[/]A]0.002] REMOVER GUIDE
INSTALLATION GUIDE  TOTAL TA0S5517 |
Figure 2.1.2. Improvised tool, fixture and guides.
2.4 Change 1
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T T # 32\5/ i
i | i 125, 1,00
1/4-20-UNC-2B THD
298 DEPTH 0.62-0.69
1.12 8 HOLES
l
6.50
|
3.00
i
1.50
|
3.2f
11.00 2,50 —
16.00
MATERIAL
STEEL, CARBON PLATE
MT1010, MT1015, MTX1015
MT1020 OR MTX1020 B 7252
SPEC QQ-5-741 0.06 X 45° . 0.06 X 30°
3.50¢ KNURL'\ [18~7°415
0.02R 5
750/'\ 0.02R / 30, 012 X 45
\C\\C\\DQ\Qi\ T
0.06R N 12.1025
2 PLACES 2.0l 2 25¢-. \“<:§§§§S§— 2. 1020
l AR ]
1.2k [ 307 L2.25- L1.4995,
5.25 1.4990
L_7.75 A
.25 / \
. p- DEPTH-5.00
TE S S Copne 1 coue
ARE IN INCHES  CENTER STEEL BAR
COMP 4140 OR 4340
SPEC ASTM-A322
HEAT TREAT
QUENCH AND TEMPER
T0 RC 28232 TA055518 |

Figure 2-1.8. Improvised tool, plate and mandrel assembly.
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A} F‘i"‘:;"
= °415!
MATERIAL 63 16% [l2 PLACES
STEEL, ALLOY TUBING P RV
COMP 4140 OR 4340 2.2475 Z
SPEC ASTM-AS512 2.2470
OR ASTM-AS13 2 1050 :
HEAT TREAT 2.104o¢[
LIQUID CYN. HON sl
0.003-0.005 CASE DEPTH
RC 40-45 0]0.002
7/ A[0.002
TOTAL
4.75 NOTE: ¢ = DIAMETER
0.50~ 3.62 NOTE: ALL DIMENSIONS
ARE IN INCHES
= I
B 45’«: l 1.88
i v, 1.981
% | 0.75
g i e, 75~ = [5.38
_4':.'{:_. @ 0.50
B | 70.06 225
[1.12] 0.06R -
[T Jos0 1] i
o - GUIDE !
it MATERIAL '@
[ STEEL, ALLOY PLATE ]
COMP 4140 OR 4340
SPEC QQ-S-626 04 g Do
BLOCK, GUIDE HEAT TREAT 2" HOLES
MATERIAL QUENCH AND
CARBON STEEL PLATE TEMPER TO
MT1010, MT1015, MTX1015 RC 28-32
MT1020, OR HMTX1020
SPEC QQ-S-741 TA055519 |

Figure 2.1.4. Improvised Lool, sleeve and guide.
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0.28¢ - THRY
0.41¢ - CT'BORE
DEPTH SHOWN

2 PLACES 1. 18
0.680 -~ 1=0.44
0.670
0.19 o4 o3
?.i__n ,0,;3
4.50 HH-—
3.00 1.93¢{
{20005
' 4.0935 1;32-0000
1.50 4.0930% || i
| iy I 15°
N 30, —HHE=30.03R 2-PLACES
: Y
4? 0.22
iR 035 [0-03R 2 PLACES
STEEL, ALLOY PLATE OR BAR
SPEC 8a§g?g§64gg000-5-624 NOTE: & = DIAMETER
i T A NOTE: ALL DIMENSIONS
QUENCH AND TEMPER ARE IN INCHES
T0 RC 28-32 HAE & o Filf
0.41 ¢ - CT'BORE
DEPTH SHOWN
4 PLACES
=—2.25— 30, ~—[0.22
| .
MATERTAL é M
STEEL, ALLOY PLATE ' —Q
COMP 4140 OR 4340 3.25 5 380
SPEC QQ-S-626 =

A4

HEAT TREAT 1
QUENCH AND TEMPER 1,62
TO RC 28-32 | |9 —O 7.5
=
0.50~1 3.50 70415
50— i e

Figure ¢-1.5. Improviged tool, localor and block.

1055520 |
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DRILL AND TAP THRU

ONE HOLE
[ 12:13uNC-2A
/ﬁﬂ\u 000

B ™

4.500 /Y

1 000
0,625 .ﬂ /|

o= 0.12%

DRILL TWO 0.375 DIA
HOLES THRU

e

0.875

1.8125 NOTE:; ALL OIMENSIONS SHOWN
ARE IN INCHES

MATERIAL:

4.1/2X 1 X | CARBON TODL STEEL

ONE 1/2-13UNC-2A X 2, HEX-HD CAP SCREW

TWO 5/18-13UNF-2A X 2-8/2 HEX-HD CAP SCREW TA021540

Figure 2.2, Imprevised tool, coupling puller.

HEX OR ROUND DIA. MATERIAL
T0 SuUlT PULLER STEEL, ALLOY 4140
3.2.06
22222 )
e < = o ]
|
- )_ 0,68
777TAT AN 0.05R )| {
.92+ — 050k~ Figure 24 deteted. ||
0.31
DRILL AND TAP 70 WELD OR THREAD
SUIT PULLER,
MECHANICAL SLIDE NOTE: ALL DIMENSIONS ARE
HAMMER TYPE SHOWN 1N INCHES
TA0Z1658

Figure 2.3. Improvised tool, valve sleeve remover.

28 Change 2
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Table 2-1. Special Tools ond Equipment for Direct Support

and General Support
ldentifying Reference
[tem No. IFig. Para. Use FFig. Item
ADAPTER, COMPRESSION: Com- | 8743025 2-149 | 2-5¢ Used with GAGILE- 10899180 Lo check 2-5 25
pression Test cylinder compression
ADAPTER, MECHANICAL: 1/2- 8375091 3.130 | 3-33 Used with PULLER~-8708712 toremove | 2-§ 26
20NF-2to [/2-13NC x 1-7/8 in. 3-138 | 3-34 starter and gencrator idler gear-
long shaft and witli SPREADING TOOL-
8708361 to remove main bearing caps
ALINEMENT TOOL: Fuel Pump 12275768 2-148,4| 249.1 | Used to aline fuel pump drive housing, 2-6 22
Drive Ilousing (Model A VDS- late engines
1790-2 DR)
ALINEMENT TOOL: Fuel Pump 11684212 2-148.4| 2-49.1 | Used to aline luel pump drive housing, 2-6 21
Drive lfousing (Model AVDS- early engines
1790-2 DR}
BLADL, TIHICKNESS GAG!: 0.010| 10882615 2-154 |2-52 Intike valve tappet adjusting, 0.010 2-5 17
in, lntake Valve Clearance 3.326 | 3-168 in, gap
BLADE, THICKNESS GAGE: 0.025 | 10882616 2-153 | 2-52 Exhaust valve tappet adjusting, 0.025 2-5 18
in. Exhaust Valve Clearance 3-327 | 3-1¢8 n. gap
BLADE, THICKNESS GAGE: 0.100 | 10882617 2.157 | 2-53 Vilve tappet adjusting, 0.100 in. gap 2-5 19
in. Intake Valve Timing Clearance 3-326 | 3-168
BOLT, EYE: 1-3/8id x 2-1/2 od MS$51937-7 | 2-98 2.32 Lifting fywheel 2-5 24
x 4-23/32in. long, 5/8-1 | i 3.118 | 3-32
Thread 3-315 | 3-162
BUSHING, REAMER: Exhaust 11642089 Used with REAMERS-7083696 und 2-6 9
Valve 7083697 to ream exhaust valve
guide hole
BUSHING, REAMER: Intake 11642088 3-198 | 3.72 Used with REAMERS-7083699 und 26 10
Valve 7083698 to ream intuke valve
) guide hole
COMPRESSOR: Piston Ring, 10882888 3-318 | 3-164 | Installing standasd pistons and rings in 2-5 ]
Standard cylinders
COMPRESSOR: Piston Ring, 0.010 | 10882888-1 Installing 0.010 or 0.020 in. oversize 2-5 2
and 0.020 in. Oversize pistons and rings in cylinders
COMPRESSOR: Piston Ring, 0.030 | 10882888-2 Installing 0.030 or 0.040 in. oversize 2-5 3
and 0.040 in. Oversize pistons and rings in cylinders
CROWI*OOT, ATTACHMENT: Fuel | 12254244 2-85 _%;_?39 Removing or installing fuel injector 2-5 21
Injector Nozzle Holder R e nozzle holders
CROWFOOT, ATTACHMENT FRH-240S | 2-38 2-21 Removing fuel injection tube nut 2-5 29
from nozzle
CUTTER, CARBON, NOZZLE: 10882949 3-189 |3-70 | Cleining carbon from fuel injector 2-5 12
Nozzle Seat | nozzle hotder seal in cylinder head
EXTRACTOR,SCREW THREAD: | MIL-T-21309 Removing threaded inserts 2-6 24
No. 10 thru 3/8 in.
EX;I'/F}.Q'CT?B. SCREW THREAD: | 7751056 3-142 |3-39 Removing threaded inserts 2-6 23
olin.
GAGE ASSEMBLY: Compression [ 10899180 | 2:150 [2:51 | Used with ADAPTER-8743025 to check | 2-7 10
Testing Rl—— cylinder compression =_— ==
GAGE, PISTON RING: Piston Top | 12254296 3-183.1| 3-65 Checking pistonring top groove 2-S 28
Ring Groove
GAGE, RING PLAIN: Piston Ring, | 10912589 3-185 |3-65 Checking piston ring gap 2-7 6
Standard and 0.020 in. Oversize
GAGE: Piston Ring, 0.010 and 10912589-1 Checking 0.010 or 0.030 in. oversize 2.7 7
0.030 in. Oversize piston ring gap
GAGE: Piston Ring, Standard anid 10912589-2 Checking std or 0.040 in oversize piston 2.7 8
0.040 in. Oversize ’ ring gap
HOLDING BAR AND PULLER 12254282 2-148.2| 2-49.1 | Power take-off coupling 2-6 19
ASSEMBLY : Power Take-off
(Model AVDS-1790-2DR)
HOLDING TOOL,GENERATOR: 11684166 3-163.1 |3-51 Checking generator drive gear coupling 2-5 7
Generator Drive Gear Coupling torque
(Model AVDS-1790-2C)
INSERTER, SCREW THREAD: MIL-T-21309| 3-143 [3-39 Installing threaded inserts 2-6 3
5/16-24 Thread
INSCRTER, SCREW THREAD: 8375324 Installing threaded inserts 2-6 4
3/8-24 Thread
INSERTER, SCREW THREAD: MIL-T-21309 Installing threaded inserts 2-6 5
7/16-20 Thread
Change 3 29
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Table 2.1. Speciot Tools and Equipment for Direct Suppori
and General Support — Coutimied

Identifying Reference
Item No. Fig. Para. Use Fig. Item
INSERTER, SCREW THREAD: 3551.8 Installing thrcaded inserts 2-6 7
1/2-13 I'hread
INSERTER, SCREW THREAD: 8761582 Installing threaded inserts 2-6 6
1/2-20 Thread
LIFTER ASSEMBLY, VALVE: 8761535 3-186 | 3-69 Used with STAND—-8708419 for 2-7 S
Valve Springs 3-200 | 3-73 removing and installing valves and
valve springs
PLIERS, RETAINING RING: Fan GGG-P480A- | 3-78 3-25 Removing or installing inner fan drive 2-5 20
Drive Shaft Type 2, Class 3-167 shaft retaining ring
3, Style B,
Size 22
PROTECTOR, CRANKCASE: 10882790 3-106 | 3-28 Protecting crankcase at cylinder removal 2-5 22
Cylinder Mounting Pads 3-136 | 3.34
PULLER ASSEMSBLY: Fuel 12275805 2-85.1 | 2-30 Removing fuel injector nozzles 2-6 18
Injection Nozzle
PULLER, MECHANICAL: "'T" 8761297 2-162 | 2-53 Removing and installing camshaft drive 2-6 8
Handle, 3/4-16UNF-2A 3-72 3-24 shaft and upper gear oi! transfer
6-1/2 in. long 3.73 3-24 plug
PULLER, MECHANICAL: Slide 8708712 3-130 | 3-33 Used with ADAPTER-8375091 to re- 2-5 6
lfammer, 10% in. long with 3-138 | 3-34 move starter and generator drive
$2-20UNF-2A Thread idler gearshaft and with SPREADING
TOOL-8708361 to remove main
bearing caps
PULLER, MECHANICAL: Exhaust | 10882954 Removing exhaust valve guides 2-5 4
Valve Guide
PULLER, MECHANICAL: Intake 10882953 3-194 | 3.72 Removing intake valve guides 2-5 5
Valve Guide
PULLER, MECHANICAL: Threaded,| 5379997 2-101 | 2-32 Removing fan drive oil seal retainer, 2-5 15
5/16-18UNC-2, 8-1/2 in. long, 3111 | 3-30 vibration damper, and crankshaft
2-3/4 in. Handle (3 rzaquired 3-208 | 3-86 oil seal housing
per operation)
REAMER, HHAND: Roughing, 7083696 Used with BUSHING—-11642089 for 26 14
Exhaust Valve Stem Hole. rough reaming exhaust valve guide
Diameter tapers from 0.550 to hole
0.560in., 13-3/4 in. long
REAMER, LHIAND: Finishing Ex- 7083697 Used with BUSHING—11642089 for 2-6 15
haust Valve Stem Hole. finish reaming exhaust valve guide
Diameter tapeis from 0.557 to holes
0.562 in., 13-3/4 in. long
REAMER, HAND: Roughing Intake | 7083698 3-198 | 3-72 Used with BUSHING—11642088 for 2-6 16
Valve Stem Hole. Diameter rough reaming intake valve guide
tapers from 0.488 to 0.498 in., holes
13-3/4 in. long
REAMER, HBAND: Finishing Intake | 7083699 3-198 | 3-72 Used with BUSHING—-11642088 for 2-6 17
Valve Stem Hole. Diameter finish reaming intake valve guide
tapers from 0.495 t0 0.500 in., hole
13-3/4 in. long
REMOVER AND REPLACER: 7950177 3-181 | 3-63 Removing and installing piston rings 2-5 16
Plier Type
REPLACER, VALVE GUIDE: 10883052 3-195 | 3-72 Installing intake valve guide 2-6 11
{ntake Valve
REPLACER, VALVE GUIDE: 10883053 Installing exhaust valve guide 2-6 12
Exhaust Valve
SLING, CRANKSUILAFT AND 10882958 3132 | 3-33 Removing and installing engine crank- 2-7 |
CONNECTING ROD: Removing 3-133 | 333 shaft
or Installing 3-134 | 3-33
SLING, ENGINE LIFTING, 11671664 Engine lifting 2-8 1
BEAM-TYPE: Multiple Leg
(Model AVDS-1790-2DR)
SLING, FAN DRIVE AND 10882945 390 3-26 Removing and installing rear fan and 2-7 11
ADVANCE UNIT HOUSING: advance unit housing
Removing or Installing

2-10 Change 3
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Table 2.1, Special Tools and Equipmeunt for Direct Support
and General Support — Continued

Identilying Relerence
Item No. Fig. Para. Use Fig. [tem
SLING, MULTIPLE LEG: £ngine 12257229 3-1 322 Engine lifting 2-8 3
Lifting (Models AVDS-| 790-2C
and AVDS-1790-2D)
SOCKET, SOCKET WRENCH: Fina} | 12254213 2-69.1 | 2-26.1 | Removing luelinjection pump final 2-6 20
Filter Cap filter cap
SOCKET WRENCH: Fuel Injector 11610171 Removing fuel injector nozzle holders 2-5 10
Nozzle Helder, 1-3/8 in. nom.
hex socket, 3/4 in. sq. drive,
2in. long
SPACER, FAN ROTOR HUB 10882651 2-60 2-23 Retiing fan cluteh oil seal during el 2-5 27
SLEEVE: Leak Test 3-336 | 3-189 infection pump leak test
SPREADING TOOL, CRANKCASE: [ 8708361 3-150 | 3-33 Used with PULLER--8708712 and 2-6 13
Bearing Cap Removing or 3-309 | 3-161 ADAPTER-837507! to remeve
[nstalling main bearing caps
STAND, MAINTENANC{ AND 10912260 3-5 3-5 Lugine overhaul 2-8 2
OVERHAUL: Lneine
STAND, VALVE REMOVING AND | 8708419 3-i186 | 3-69 Cylinder stand for removing and 2-7 9
INSERTING: Cvlinder Valves 3-187 | 3-69 installing valves, used with LIFTER—
3-200 | 3-73 8761535
STONE AND HOLDER ASSEMBLY:| 5704380 Boning cylinder bores 2-7 2
Cylinder hone composed of:
150 grain stont 11662775-2
180 grain stone 11662775-1 )
GAGE, FAN ROTOR: checking 12275775 3-262.1| 3-112 | Checking feading cdge of fan 247 12
erosion rotor for erosion
TEST STAND: Advance Unit 10898928 3-248 | 3-99 Test fuel injection pump advance unit 2-8 4
TOOL, GENERATOR, COUPLING, | 11684153 2-15.1 | 2-19 Toryue testing genitrator drive gear 2-5 8
TORQUE TEST: Generalor 3-163.1] 3-51 coupling
Prive Gear Coupling (Model
AVDS-1790-2C)
TUBE, ATTACHING NOZ2ZLE: 10882963 2-132 | 248 Check fuel injector nozzles 2-5 i3
Connector :
WRENCIY, OPEN END: Starter 8761568 2-12 2-18 Removing or installing starter mounting 2.5 9
Mounting Nuts, 15/16 in. nuls
opening, effset handle, 10 in.
long
WRENCI!], SPLINED: Engine Turn- | 10882747 242 2-21 Turning engine at transmission drive 2-5 14
ing, 3/4 in. drive wilh exlernal 2-30 gearshaft
spline, 2-1/2 in. long (Models 3-22
AVDS-1790-2C and AVDS- 3-24
1790-2D). 3-325 | 3-168
WRENCH, BOX: Torquing Cylinder |8761562 3-102 | 3-28 Torquing cylinder hold down nuts 2-5 11
Hold Down Nuts, 1/2 in. drive,
5/8 in. double hex, 21-3/8 in.
long .
WRENCH, BOX: Torquing Cylinder |11684130-1 Torquing No. 1 left and right cylinder 2-6 |
Hold Down Nuts hold down nuts
WRENCH, BOX: Torquing Cylinder |11684130-2 Toreuing No. 1 left and right cylinder 2-6 2
Iold Down Nuts . hold down nuts
WRENCH, B@X AND OPEN 10935476 2-22 2-19 Removing and installing generator 2-5 23
END COMBINATION: mounling nuls
Generator Mounting Nuts
{Models AVDS-1790-2D and
AVDS-1790-2DR)
Change 3 2-10.1
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1 Compressor

2 Compressor

3 Compressor

4 Mechanical puller

5 Mechanical pulter

6 Mechanical puller

7 Generator holding too!
8 Generator coupling tool
9 Open end wrench

§Q Socket wrench

2-10.2 Change 3

11 Box wrench

12 Nozzle carbon cutter
13 Attaching nozzle tube
14 Splined wrench

15 Mechanical puller

16 Remover and replacer
17 Thickness gage blade

18 Thickness gage blade

19 Thickness gage blade

2@ Retaining ring pliers

Figure 2-5. Special tools.

21
28

24
25
26
27
28
29

TA2656201|

Attachment crowfoot
Crankcase protector

Box and open end
combinatjon wrench

Eye bolt

Compression adapter
Mechanical adapter

IFan rotor hub sleeve spacer
Piston 1ing gage
Attachment crowfoot



1 Box wrench
2 Box wrench
3 Screw thread inserter
4 Screw thread inserter
5 Screw thread inserter
6 Screw thread inserter
7 Screw thread inserter
8 Mechanical puller
9 Reamer bushing
10 Reamer bushing
11 Valve guide replacer
12 Valve guide replacer

Figure 2.6. Special tools.

TM 9-2815-220-34

1265621 [

13 Crankcase spreading tool

14 Hand reamer

15 Hand reamer

16 Hand reamer

17 Hand reamer

18 Puller assembly, fucl injection nozzle I
19 Holding bar and puller assembly
20 Socket wrench socket

21 Alinement tool, early engines
22 Alinement tool, late engines

23 Screw thread extractor

24 Screw thread extractor

Change 3
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2-10.4

6
1
8
12
1265622 ]
1 Crankshaft and connecting rod sling T Gage
2 Stone and holder assembly 8 Cage
3 150 grain stone 9 Valve removing and inserting stand
4 180 grain stone 10 Gage assembly
5 Valve lifter assembly 11 Fan drive and advance unit housing sling
6 Plain ring gage 12 Fan rotor gage

Figure 2-7. Special tools.

Change 3
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TA265623

1 Multiple leg sling 3 Beam-type engine lifting sling
2 Maintenance and overhaul stand 4 Test stand

Fignere 2.8, Special tools.

Change 3 2.10.5(2-10.6 blank)
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Section Il. TROUBLESHOOTING

2-7. Purpose of Troubleshooting

Information in this chapter is for use of Direct
Support and General Support maintenance per-
sonnel. It provides the instructions to supporting
maintenance personnel for corrective action.

a. Prevent Damage. Operation of a malfunction-
ing or deadlined vehicle or engine without a pre-
liminary examination can cause further damage to
the engine and possible injury to personnel. By
careful inspection and troubleshooting, such dam-
age and injury can be avoided. In addition, the
cause of faulty operation can often be determined
without extensive disassembly.

b. Precautions by Inspection. The inspections are
to be performed before attempting to operate the
vehicle. Theseinspections are mainly to determine
the condition and to take precautions to prevent
further damage.

¢. Troubleshooting While Mounted. The trouble-
shooting performed while the engineis mounted in
the vehicle is included in this troubleshooting sec-
tion. The procedures for troubleshooting vehicle
components and systems related to engine opera-
tion are also included.

d. Troubleshooting Engine Only. If the engine
only isreceived, inspectionshould be performed to
verify the diagnosis made while the engine was
installed in the vehicle, This inspection, to uncover
further defects or to determine malfunction,isim-
portant as it is the only means for determiningthe
trouble without completely disassembling the en-
gine,

2-8. General Instructions
This chapter contains inspection and troubleshoot-

ing procedures to be performed while a malfunc-
tioning engine is still mounted in the vehicle and

after it has been removed. Those procedures which
apply only with the engine or power pack removed
from the vehicle are indicated with the symbol*.
The procedures are presented in paragraph 2-9,
Troubleshooting Procedures, and paragraph 2-10,
Diagnostic Tests. Troubleshooting procedures for
the clean air package for the models
AVDS-1790-2CA, and AVDS-1790-2DA are
presented in Chapter 4,

2-9. Troubleshooting Procedures

A table of contents is provided for this section.
When a malfunction occurs, it can be related to a
specific engine, component or engine system ab-
normal operation. The index is so classified to as-
sist in locating the appropriate troubleshooting
item. Probable causes are listed for each item. The
causes are listed in order of most frequent occurr-
ence or in logical sequence for ease and time of
accomplishment.

Corrective actions are listed for each probable
cause. The actions are in logical sequence for ac-
complishment. When detailed instructions are re-
quired to accomplish the corrective action, re-
ferences are made to the appropriate technical
manual. When diagnostic testing is necessary be-
fore final corrective action can be determined, re-
ference is made to the appropriate diagnostic tests
in table 2-3.

2-10. Diagnostic Tests

This section contains diagnostic test descriptions
which are referenced in table 2-2, Troubleshooting
Procedures. These tests provide analysis for the
purpose of determining further corrective action
required to eliminate a malfunction. A table of
contents is provided to assist in locating the re-
quired diagnostic test.

Troubleshooting Procedures
Conlents for table 2-2

Item
No. Malfunetion

1. Engine Fails to Crank

1-1 Engine will not crank:

1-2 Starter engages but engine does not crank:

1-3 Starter drive spins, but engine does not crank:
2. Engine Cranks Too Slow

2-1 Cranking speed too slow fer starting:

3. Engine Fails to Start At Normal Cranking Speed
3.1 Cylinders not firing:
3-2 Cylinders partially firing:
4. Engine Low Idle Abriormal Operation
4.1 Low idle speed too low:
4-2 Low idle speed erratic:
4.3 Misfires at idle:
5. Engine High Idle (No Load) Abnormal Operation
5.1 High idle speed too low:
5.2 High idle speed too high:

Change 3 2-10.7
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12.

Engine Overspeeds

6.1  Overspeeds during vehicle operation:

6.2  Engine speed excessive with accelerator pedal released:
Engine Stops During Operation

21 Stops gradually with loss of power and speed:
2.2 Stopssuddenly:

Engine Fails to Shut Down

8.1  Fails to stop with electric fuel shut-off:

8.2  Fails to stop with manual fuet shut-off:

8.3  Fails to stop when vehicle fuel supply is shut-off:
Engine Rough Operation

3.1 Misfires:

9.2  Vibration or roughness:

Noisy Operation

10.1 Knock or tapping sound:

10.2 Diesel knock:

10.3 Grinding or squeaking sound:

Abnormal Exhaust Conditions

$1.1  Excessive black sinoke:

11.2  Excessive bluish smoke dusing vchicle operation:
11.3  White (greyish) smoke during low ille operation:
11.4 Oily and/or heavy carbon deposits on vehicle rear grille:
Cooling System Peficiencies

12.1 Engine overheating:
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Troubleshooting Procedures.—Continued
Contents for table 2.2

Item
No. Matfunction

13.  Abnormal Oil Conditions
13.1 Low oil pressure—temperatuse normal:
13.2 Low oil pressure:
13.3 High oil temperature:
13.4 Low oil level:
13.5 High oil level:
13.6 Oil dituted with fuel:
13.7 Excessive oil consumption:
13.8 Excessive crankcase blowby:
13.9  Generator oil pressure abnormal: (AVDS-1790-2C and AVDS-1790-2CA)
14, Fuel System Abnormal Conditions
14.1 Air insystem:
14.2  Water contaminated fuel:
14.3  Accelerator and throttle linkage deficiencies:
14.4 In-tank fuel pump deticiencics:
14.5 Fuel filter restriction:
14.6 TFuelinjection pump deficiencies:
14.7 Engine fuel supply pump defective:
14.8 Tuel injector nozzle defective:
14.9 TFuelinjector tube high pressure fuel leakage:
14.10 Fuelinjection pump pressure regulating valve fuel return valve defective:
14.11 Engine fuel return restriction:
14.12 Fuel return check valve defective:
14.13 Automatic water drain system inoperative:
14.14 Deleted
15.  Generator Abnormal Operation
15.1 Not charging:
15.2 Undercharging:
15.3 Overcharging:
154 Discharging:
15.5 Erratic charging:
16.  Intake Manifold Heater Abnormal Operation
16.1 Heater inoperative:
17.  Vehicle Air Cleaner Blower Inoperative
17.1 Motor inoperative:
18.  Engine Time Totalizing Meter
18.1 Totalizing meter inoperative:
19. Low Power Investigation
19.1 Pretiminary investigation:
19.2 Power verification:
19.3 Low stall with both banks firing, and normal smoke:
19.4 Low stall speed with black exhaust smoke:
19.5 Low stall with excess bluish exhaust smoke:
19.6 Low stall with one bank not firing:
20.  Engine Internal Damage
20.1 Engine will nof rotate, or rotates with binding, grinding or squealing noise:
21.  Smoke Generating System Abnormal Opesation
21.1 Engine fails to produce smoke when engine is operating and smoke generating system is activated.
21.2 Smoke produced is of poor quality.
21.3 Smoke produced when smoke generating system is not activated.

Table 2-2. 2youbleshooting Procedures

Malfunction Probable cause Corgective action

Ir: Engine Fails to Crank

1.1  Engine will not crank: {No response a. Master switch "OFF." a. Turn switch "ON.”
when starter switch is pressed.) b. Transmission shift sclector not in b. Place shift selector in ‘“'neutral/park"
“‘neut:al/park" position. position.

Change 3 2-11
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Table 2.2. Troubleshooting Procedures — Continued

Malfunction

Probable causze

Corrective action

Engine Fails to Crank — Continued

c. Transmission shift linkage and cl. Adjust transmission shift linkage,
‘‘neutral/park” position adjustment Refer to pertinent vehicle technical
improper. manual,

c2. Adjust ‘'neutral/park" switch for full
travel. Refer to pertinent vehicle
technical manual.

d. Low voltage protection module operat- dl, Check panel lights for "*ON" and bat-

ing or batteries discharged. (below 12 tery indicator, Refer to DT 13.1 and
volts) 13.2
d2. Check battery condition, loose, broken
or corroded cables and terminals.
NOTE Refer to pertinent vehicle technical
manual.
Low voltage protection mod- d3. Recharge or replace batteries; or
ule prevents starter operation “*slave” start engine. Repair or
below 12 volts. replace defective cables and ter-
minals.
d4. Check generalor operation after stait-
ing engine. Refer to DT 13.3.

e. Electrical starting circuit defective. el, Check circuits, switches and connec-
tors. Refer to pertinent vehicle tech-
nical manual.

e2. *Replace starter low voltage protec-
tive module (para 245) 3
1.2  Starter engages but engine does not a, Starter engagement assembly damaged. al. *Remove starter and inspect assembly
crank: (Audible solenoid action or (para 2-18) Refer to pertinent starter
starter gear engagement.) manual. Repair or replace staiter.
a2. ‘Install starter assembly (para 2-18),
b. Starter drive gear damaged. bl. °Remove starter and inspect engine
starter driven gear (para 2-18).
b2. °Replace starter driven gear (para
2-18).
¢ Starter failure. c¢. °*Replace starter assembly (para 2-18).
d. Engine *'hydrostatic lock". dl. Investigate. Refer to DT 12.
d2. °Replace engine, Refer to pertinent
vehicle technical manual.

e. Engine seized internally. e. °Repair and replace as required. {(Item
20).

f. Transmission '‘locked.up". fl. Check transmission. Refer to pertinent
vehicle technical manual.

f2. *Replace transmission. Refer to perti-
nent vehicle technical manual.
1.3  Starter drive spins, bul engine does a. Starter clutch slipping or engagement a. °*Replace starter assembly (para 2-18).
not crank: assembly damaged.
- b. Engine starter drive gear damaged bl. °Remove starter and inspect engine
(teeth milled). drive gear (para 2-18).
b2. °Replace engine drive gear (para 3-31),
and install starter (para 2-18).
2. Engine Cranks Too Slow
2.1 Cranking speed too slow for starting: a, Batleries partially discharged. a. Check battery condition. Refer to DT
(below 90 rpm) 13.1 and 13.2.
b, Incorrect seasonal grade of oil. Applies b. Drain and refill with proper oil. Refer
in cold weather. Lo pertinent vehicle lubrication
order.
3. Engine Fails To Start At Normal
Cranking Speed
3.1 Cylinders not firing: (Insufficient a. Out of fuel. a. Refuel.
fuel or incomplete combustion.) b. Air in fuel system. b. Bleed and purge system. (item 14.1.)
c. Cylinders too cold. Applies in cold cl. Operateengineintake manifold heater
weather. to assist in starting.
c2. If engine does not start, check heater

2.12 Change 2
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Mallypction

Probable cause

Corrective ttion

Engine Fails To Start At Normal Cranking Speed — Continued

d. low cylinder compression. dl. Check cylinder compression. Refer to

DT 9.
d2. *Repair or replace cylinder, piston,
rings, and/or valves chapter 3.
e. Throttle linkage disconnected. e. Check linkage (item 14.3, c.).
f. Injection Pump or drive deficiency. f.  Check for deficiencies (item 14.6.).
3.2  Cylinders partially firing: (insuffi- a. Airin fuel system. a. Bleed and purge system. (item 14.1))
cient fuel) b. Water contaminated fuel. b. Check automalic drain system (Item
14.13)
¢. Cylinder too cold. Applies in cold ¢, Operate engine intake manifold heater
weather. to assist starting. Refer Lo pertinent
vehicle technical manuat.

c. Induction air restricted or blocked. d. Inspect,repair and replace as required.
(item 11.1, &, b, c and d.)

e, low cylinder compression. ¢l. Check cylinder compression. Refer to
DTS.

e2. ‘'Repair or replace cylinder piston,
rings, and/or valves chapter 3.
f. Injection Pump timing improper. f.  Check timing (refer to para 2.21).
4. Engine Low Idle Abnormal QOpera-
tion
4.1 lLow-idle speed Loo low: (below 650 a. Insufficient warm-up. Applies in cold a. [Extend warm-up period. Increase
rpm) weather, warm-up speed to 1000 - 1200 rpm.

b. Improper idle adjustment, b. Adjust idle speed (item 14.3a)

c. One bank not firing. cl. Increase warm.up speed to 1000 - 1200
rpm. If it does not fire, check injec-
tion pump operation. Refer to DT
18.

c2. ‘*Replace injection pump if indicated
by BT 1.8. (para 2-21)
42  low-idle speed erratic: (unsteady or a. Idle speed too low a. Adjust idle speed. Refer to Item 14.3f.
surge) b. Accelerator or throttle linkage loose, b.  Inspect linkage. Refer to 14.3, a.
worn, or cross-shaft shock spring
defective,
c. One or more cylinders partially firing. c. Refer to Items 14.1, and 14.2.

(Water or air in fuel system),

d. Injector nozzles defective. d. Remove and check nozzles. Refer to
Item 14.8.

e. Fue!l injection pump governor defective. e. “Replace defective fuel injection pump
{para 2-21).

. Injection pump improperly timed. f. Check timing and inspect pump (para

) 2.21)
43 Misfires at idle: (Usually accom- a. Engine operating at idle for extended a. Increase engine idle speed to 1000 -
panied by white exhaust smoke, pericd during cold weather. 1200 rpm.
oily, or heavy carbon deposits on
exhaust grilles,)
5.  Engine High.ldle (No-l.oad) Abnor-
mal Operation
51 High-idle speed too low: (below 2500 a. Accelerator or throttle linkage deficien- a. Inspect linkage. Refer to item 14.3,
rpm) cy.
b. Iow fuel pressure. (fuel filter restric- b, Check filters. Item 4.5
tion)

c. Fuel injection pump governor defective. c. *Replace fuel injection pump (para

2:21).
6.2  High idle speed too high: (above 2640 a. Cooling fan malfunction. a. Check fans. Refer to (item 121, e.)
rpm) b. Fuel injection pump governor defective. b. “*Replace fuel injection pump (para
2.21),
}s. Engine Overspeeds
6.1  Overspeeds during vehicle operation. a. Vehicle operating on steep down-grade. a, Apply vehicle brakes to avoid over-

speed.

2-13
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Table 2.2, Troubleshooting Procedures — Continuwed

Malfunetion

Probable cause

Corrcetive action

Engine Overspeeds — Continued

b. Cocling fans malfunction. b. Inspect coaling fans and drives. Refer
to item 12.1, e. Replace defective
parts (para 2-21).
¢, Governor improperly adjusted. c. Check adjustment (14.6, b). Replace
fuel injection pump, governcr.
62 Engine speed excessive with ac- 8. Accelerator or throttle stuck or discon- 8. Inspect throttle linkage. Refer item
celerator pedal released: nected. 143, a.
b, Fuel control stuck. b.  Refer to item 14.6, g.
c. Fuel injection pump governor defective. c.  *Replace fuel injection pump (para
2-21).
1 Engine Stops During Operation
7.1  Stops gradually with loss of power a. Qut of fuel. a.  Refuel.
and specd: (with accelerator pedal b. Fuel system deficiency. b. Refertoitem 14.
depressed)
7.2 Stops suddenly: a, Fuel system deficiency. 8. Refer toitem 14,
b. Engine internal failure. b. Check for engine damage. Refer to
item 20.
8 Engine Fails to Shut Down
81 Fails to stop with electric fuel shut. a. Electric fuel shut-off malfunction. a.  Refer toitem 14.6, e.
off: b. Defective fue} injection pump governor. b. °Replace fuel injection pump (para
2.21).
82 Fails to stop with manual fuel shut.  a. Manual fuel shut-off malfunction. a. Check throttle linkage. Refer to item
off: 14.6, 1.
b. Defective injection pump. b. °Replace fuel injection pump (para
. t 2:21),
8.3 Fails to stop when vehicle fuel supply a. Vehicle fuel shut-off valve malfunction. 3. Inspect fuel shut-off valve,
isshut off; (engine will continue 10 * Replace as required,
run for 12 to 14 minutes at idle
speed alter the fuel is shut off)
9.  Engine Rough Operation :
9.1 Misfires: (more noticeable at idle a. Water contaminated fue), 8. Check fuel for water. Refer to item
operalion) 14.2.
b. Engine operating at idle for extendcd b. Increase engine idle speed to 1000-1200
period during cold weather. rpm,
2. Fuel leak, nouzle high pressure tube. c. Inspect for leak. Refer to item 14.9.
d. Fuel injector nozzle defective, d.  Refer toitem 148.
e. No valve rocker clearance. el. Locate faulty cylinder. Refer to OT 8.
e2. Adjust rockers to proper clearance
(para 2-51).
f. Intake or exhaust valve failure (burned, f1. Locate faulty cylinder, Refer to DT-8.
worn or damaged), f2, *Inspect, repair or replace valve and/or
cylinder (para 3-68).
g. Return fuel line disconnected or g. Inspect fuel line. Refer to item 14.11.
restricted.
h. Flame heater solenoid defective. hl. Check solenoid operation, Refer to
DT-14.5 and DT-14.6, 3 and 5.
h2. Replace solenoid. (para 2.43).
9.2 Vibration or roughness: a. Engine misfire. a. Refer toitem 9.1.
; : b. Fuel injection pump defective. b.  Refer to item 14.6.
10.  Noisy Opcration
\f'ml Knock or tapping sound: a. Rocker arm assembly defective. al. Locate faulty cylinder. Refer to DT-8.
a2. *Adjust or replace rocker arm (para
2-30).
b. Excessive intake or exhaust valve bl. Locate faulty cylinder. Refer to DT-8.
clearance or damage.
b2. Adjust valve clearance (para 2-51).
b3. °Inspect, repair, or replace valve
and/or cylinder (para 3-68).
c. Connecting red, piston, or ring damage, cl. Locate faulty cylinder. Refer to DT-8.
or loose piston pin.
c2. Check for damage. Refer to item 20.
d. Crankshaft bearing damage. d Check for damage. Refer to item 20.
e. Worn or damaged gears or bearings. e, Check for damage. Refer toitem 20.

2-14
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Table 2-2. Troubdlegshooting Procedures — Continued

Malfunction

Probable cause

Corrective action

Noisy Operation — Continued
10.2 Diese] Knock: ("ping”, usually at
low-idle speed)

10.3 Grinding or squeaking sound

a. Manifold heater solenoid valves
defective.

b. Return fuel line disconnected or
restricted.
¢. Engine fuel injection timing

a.Cooling fan interference.{Fan
housing vane or foreign material).

b. Engine accessories.

¢. Worn or damaged gears, camsharft,
rocker arm bearing or bushings.

al. Check solenoid operatioz. Refer to
DT-14.6 and DT-14.6, 3 and 5.
a2. Replace solenoid valve (para 2-43).
b. Inspect (uel line. Refer toitem
14.11.
¢. Check timing (para 2-21).

a. Inspect fan for proper clearance.
Renair or replacedamaged parts
{p-ru 2-21 b(25)).

b. Replace damaged accessory
(section 1V).

¢, Check for damage. Refer to item 20.

11. Abnormal Exhaust Conditions

11.1. Excessive hlack smoke. {one or
both banks):

11.2 Excessive bluish smoke during
vehicle operation: (one or both
banks)

11.3 White (greyish) smoke during low-
idle operation: (one or both banks)

11.4 Oily and/or heavy carbon deposita
on vehicle rear guill:

a. Inductien air inlets blocked with
debris,

b. Air cleaner restriction {element dirty,
wet or blower motor inoperative).

¢. Air Cleaner hose collapsed.

d. Turbocharger air inlet blocked with
plastic plug, tape, rag, etc, (usually
one bankonly.)

e. Turbocharger compressor housing
clamp

f. Turbocharger defective. {Sticky,
worn or failed bearings, seals and

damagedimpeller.)

g- Intakemanifoldsystem airleak
(Loose, broken, misalined or failed
clamp, hose, tube flange, or gasekt.)

h. Exhaust manifold leak. (Loose flange,
failed gasket; cracked or damaged
manifold or elbow

. Fuel injection pump timing incorrect.

J. Fuel injection pump fuel adjustment
improper (overfueled).
k. Fuel injection pump advance

-

a. Highoil consumption.

a.Engine operating at idle for extended
period during cold weather.

a. External oil leaks.

b. Excessive oil consumption.

c. Engine operating at idle for extended
period during cold weather.

a. Inspect and clean air inlet grilles
and aircleaner inlets.
bl. Check restriction. Refer to DT-17.
b2, Service filter (clean, dry or replace).
Refer to pertinent vehicle
technical manual.

¢. Inspect, repair or replace. Refer to
pertinent vehicle technical
manual.

d. Inspect and clean. Refer to
pertinent vehicle technical
manual.

e. Tighten or replace clamp (para 2-20b).

f. Remove inlet elbows
(refer to pertinent vehicle technical
manual) and check for bearing play
or Jooseness, impeller damage, or
excessive carbon deposits on turbine
wheel. Reptace defectiveturbosu-
percharger (para 2-20 or 2-20.1). i

g- *Inspect system for leaks and repair
asnecessary (para 2-28 and 2-20
or 2-20.1).

h. Inspect exhaust manifold for leaks
and repair as required (para 2-46).

i. Check timing of fuelinjection pump
(para.2:2)).

J-*Replace fuelinjection pump (para
221y,

k. *Replace advance unit (para 3-95).

a. Refer toitem 13.7,bandf.

a. Increase engine idle speed to 1000-
1200 rpm.

a. Refer toitem 13.7, a.

b. Refer toitem 13.7

c. Increase engineidle speed to 1000-
1200 rpm.

12. Cooling System Deficiencies

12.1 Engine overheating: (evidenced
by high oil temperature, low
oil pressure and

warninglights “ON"}).

a. Oil cooler screens and fins blocked
with debris.

a. Clean screens and oil cooler finned

air passages.
NOTE
Inspect for oil leaks and avoid
oil spitlage.

Change 1 2.15
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Table 2-2. Troubleshooting Procedures — Continued

Malfunction

Probable cause

Corrective action

Cooling System Deficiencies — Continued

b. Restricted cooling air inlets (blocked
with debris).

c. Oil level overfull.

d. Seasonal grade of oil improper (too
heavy) for ambient temperature.

e. Cooling fan clutch slipping, fan drive
failed or blades eroded.

f. Cooling shroud, baf(ie, deflector or
plates loose, cracked or broken.

g. Oil cooler thermostatic valve and/or
bypass valvedefective.

h. Engine over-powered due to improper
fuel adjustment.

i. Engine operation under full load for
extended periods at high ambient
temperatures(desert)under heavy
load conditions (sand, mud, hills).

b. Clean airinlets and grilles.

¢. Refer toitem 13.5.

d. Check oilin engine. Drain and refill
with proper grade of oil. Refer to
pertinent Vehicle Lubrication Order.

e.Check fanrotation and clutch torque,
and inspect fan blades. Repair
as required{para 3-%0 and 3-95).

f.Inspect and repair as required.

g- *‘Remove valves and replace (para
2-37 and 2-35).
h1l. Check engine power. Refer to items
19.1and 19.2
h2.°Replace fuelinjection pump (para
2:21).
i. Limit operation to short periods
when operating under such
conditions.

13. Abnormal Qil Conditions
13.1 Low oil pressure — temperature
normal:

13.2 Low oil pressure with:
a. Normal oil temperature and
light “OFF”,

b. High oil temperature and warning
light “ON".
c. High oil temperature and warning
light "OFF".
13.3 High oil temperature with:
a.Normal oil pressure and warning
light “*OFF",

b. Normal oil pressure and normal
oil temperature.

13.4 Low oillevel: (below “add”
mark)

13.6 High oil level: (overfull)

2-16 Change 1

a. Low oil level.

b. Seasonal grade of oil improper (oit
too light) for ambient tempera-
ture.

c. Oil diluted with fuel.

d. Pressure sending unit or gage
defective.

e. Oil pressureregulator valve
malfunction.

f. Defective oil pump or obstructed oil
pickup screen.

g.Crankshaft bearing worn ordamaged.

a. Oil pressure gage or transmitter defec-
tive.

b. Engine overheating.

¢. Warning light burned out.

a. Oil temperature gage or trans-
mitter defective.

a. Warning light switch defective.

a. Vehicle not on level ground
during oil level check.

b. “0il check” service neglected.

c. Loss of oildue to oilleak.

d. High oil consumption.

a. Overfilled by error.

b. Oil diluted with fuel.

a. Refer toitem 134
b. Check oil in engine. Drain and refill
with proper grade of oil. Refer to
pertinent lubrication order.
¢. Refer toitem 13.6
di. Check electrically. Refer to
pertinent vehicle technical manual.
d2. Repairor replace as required.
e. *Inspect for sticky or defective
valve. Repair or replace as required
(para 2-33).
f. *°Remove oil pump and inspect
pump and screen. Repair or replace
as required(para3.74).
gl. Check for damage. Refer toitem 20.
g2. °If depositsare foundin
filter, disassemble engine, cteanand
repair as required.
a. Check electrically. Refer to pertinent
vehicle technical manual. Replace

as required.
b. Refer toitem 12.1

¢ Replace bulb. Refer to pertinent vehicle
technicalmanual.

a. Check etectrically. Refer to pertinent
vehicle technical manual. Reptace
as required.

al. Check electiically. Refer to pertinent

vehicle technical manual. Replace
as required.
a. Position vehicle on level
ground and recheck oillevel.
b. Addoil to proper level.
c.Inspect for leaks. Repair as required.
d. Refer toitem 13.7.
a. Drain to proper level.
b. Referto item 13.6.
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Table 2-2. Troubleshooting Procedures - Continued

Malfunction

Probable cause

Corrective action

Abnormal Oil Conditions — Continued

13.6 Oil diluted with fuel: (Evidenced
by rising oil level, thin oil con-
sistency)

13.7 Excessive oil consumption: (150:1
(inax.) fueVoil ratio (in gallons))

13.8 Excessive crankcase blow-by:
(high crankcase pressure)

13.9 Generator oil pressure abnormal:
(AVDS-1790-2C only).

a. Engine operating atidle for extended
periods during cold weather.

b. Fuel leakage at fuel injector nozzle
body'.

c¢. Engine fuel supply pump shaft seal
leak.

d. [n)ection pump internal fucl leak
intooil.

a. Lossof cil due to leaks.

b. Oillevel overfull.

c. Seasonal grade of oil improper (oil
tov light) for ambient temperature.

d. Piston rings or valve guides worn
(result of dust ingestion).

e. Piston rings damaged: (scuffed due to
engine overheating).

f. Turbocharger defective (worn or
damaged seals).

a. Heavy carbon deposits in breather
tube at turbocharger exhaust pipe.

b. Ringz worn or damaged.

a.Restricted oil lines.

b. Failed generator drive gear assembly
(coupling assembly).

¢. Generator oil pump failure.

al. Drain oil and refill with proper oil.

Refer to lubiication order.

a2. Avoid operating at idle for extended
periods during cold weather.
bl. Locate faulty nozz!e. Refer to DT
2.3.
b2. Repair or replace nozzle and holder
assembly (para 2-48).
c. Repair or replace pump assembly
(para2-170or2-17.1).
d. *Replace injection pump (para 2-21).

a. Inspect engine tor oi) leaks. Repair as
required.

b. Refer to item 13.5.

c. Refer toitem 13.1. b.

dl. Inspect induction system for dust
entry (air cleaner seals, hoses and
clamps). Repair or replace. Refer to
pertinent vchicle technical manual.
d2. Verify cylinder compression. Refer
toDT-9.
d3. *If compression test indicates engine
damage, repair or replace cylinder I
and rings as required.

ei. Refer toitem 12

e2. Verify cylinder compression. Refer
to DT-9.

e3. *1f compression test indicates engine
damage, repair or replace defective
parts as required.

f. Remove inlet and exhaust elbows and
check for evidence of oil. Replace
defective turbocharger (para 2-20
or 2-20.1)

al. Refer to DT.]1.

a2. Clean engine crankcase breather tube.
b. Refertoitem 13.7,d.
a. *Inspect jines for plugging or damage.
b. Refer to DT-13.5. Replace drive
gear assembly (para 3-51).
cl. Refer to BT-10.2.
c2. *Replace pump or generator.

14. Fuel System Abnormal Conditions
14.1 Airin system:

§. Occurred during fuel filter replace-

ment, engine or power pack installa-

tion or long period shutdown.

b. Return fuel restriction

al.“Purge' fuel system. Turn “ON"'
master, and in-tznk fuel pump
switches. Operate in-tank fuel
pump for 1 or 2 minutes
Simultaneously operate purge
pump, completing 4 or 5 strokes
after firm handle pressure is noted.
CAUTION
Do not depress flame heater button.
a2. With in-tank pumps operating,
open bleeder valves (on cover of both
primary nnd fuel waterseparator
filters) until all fuel (no air) is noted.
b. Refer toitem 14.11.

Change 3
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Table 2-2. Troubleshooting Procedures

Malfunction

Fuel System Abnorinal Conditions — Continued

14.2 Water contaminated (uel:
14.3 Accelerator and throttle
linkage deficiencies.

14.4 In-Tank fue! pump deficiencies:

14.5 Fuelfilter restriction:

14.6 Fuel injection pump deliciencies:

2-18 Change 3

Probable cause Corrective action

c. Damaged fuel hoses (fuel pump to c. *Remove and installnew hoses
filter, or filter to fuel injection (para 3-11b),
pump).

a. Automatic drain system inoperative. a. Refer toitem 14.13.

a. [Insufficient throttle travel. a. Place 34 inch wide piece of writing

paperover end of highidle
adjustingscrew and depress
accelerator pedalfully, If

control lever stop contacts adjusting
screw and holds paper tightly, full
throttle travel exists. (para 2-21b

(16)).
Repeat above after eachof the follow-
ing steps.
b. Vehicle accelerator linkage loose, b. Inspect, repair, and adjust. Refer
worn, binding, disconnected, to pertinent vehicle technical manual.
improperly adjusted, or pedal
return spring malfunction,
c. Engine throttle linkages loose, worn, c. Inspect, repair or replace as necessary
binding, improperly adjusted or (para 2.40 or 2-10.1),

disconnected.
d. Engine throttle cross shaft idleor full-  d. Adjust to proper stop clearances

throttle positionsimproperly ad- (para 2-21b(15)).
justed.

e. Engine throttle cross shaft shock el. Inspect (or broken spring and replace.
spring defective (broken spring allows e2. Check free movement. Replace
free movement between tangs springif clearance isgreater than
and lever pins). 0.010inch.

(.Improper lowidle adjustment (engine  f1. Adjust low idle screw to proper
crosshaft idle screw). engine speed (675.725 rpm). Turn

clockwise to increase andcounter
clockwise todecreasespeed (para 2-2lb
(15)).

2. [f speed below 725 rpm cannot
be obtained with adjustment fi,
proceed toitem 14.6.

g. Engine will not maintain 1800 rpm g. Adjust solenoid control speed screw
speed during winéhing operations. or replace throttle control solenoid
assembly (para 2-49.2),
a. Electric circuit defective, or electric al. Check if operative. Refer to DT-6.1,
motor (ailure. a2. Check electric circuit. Refer to pertinent
vehicletechnicalmanual,and repair as
required.

ad. Replace pump assembly. Refer to
pertinent vehicle technical manual.
b. Pump output insufficient. (Defective bl. Check pressure and output. Refer
pump, or screen clogged.) to DT-6.
b2. Repair or replace pump. Refer to
pertinent vehicle technical manual.

a. Primary and/or fuel/water a.Check fuel pressure. Refer to
separator filter element clogged. (Dirt, DT-1.2. Replace defective filter elements
water-soaked or waxed.) (para2-24 and 2-25).
&. Fuel injection pump governor low-idle  al. Adjust low-idle stop screw on fuel in-
speed adjustment improper. Jjection pump (para2-21b(15)).
NOTE

Required only when enginespeed
cannot be adjusted as described
initem 14.3.

a2. *[flow idle speed cannot be obtained,
replace fuel injection pump (para

2-21).
b. Fuel injection pump governor high-idle bl. Check high-idle speed. Refer to
speed improper. DT-15.).



Table 2.2. Troubleshooting Procedures — Continued
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Malfunction

Probahle cause

Carrective action

Fuel System Ahnormal Conditions — Continued
e. Electric fuel shuloff failure. (Electric

147 Engine fuel supply pump defective:

circuit defective or solenoid failure).

f. Manual fuel shut-off malfunction (im.

proper control linkage adjustment or
internal failure).

g. Fuel control stuck in *'no-fuel" position

(result of improper preservative oil
during long term storage and occurs
during initial start when engine is
stopped because of resulting over-
speed).

. Fuel injection pump drive coupling

failure (pump not rotating).

Pressure regulating valve (fuel return)
defective.

Fuel leakage internally (hydraulic head
gasket or housing porosity leaks fuel
into engine oil).

. Injection pump timing improper.

Fuel injection pump internal failure.

. Fuel pump failure (insufficient fuel out-

put due to defective regulating valve,
interns! pump wear or shaft seal leak
causing fuel leakage into engine oil).

el.
e2.

e3.

f1.

(3.

gl.

g2.

g3.

gl

g3,
£6.
hl.

h2.

il

i2.

Check solenoid operation. Refer to
DT-5.1.

Check circuit voltage. Refer (o perti-
nent vehicle technical manual,

*Replace fuel injection pump cover
andsolenoid assembly (refer to perti-
nent injection pump technical
manual or replace fuel injeclion
pump ipara 2-21).

Check manual opcration (refer to
DT.5.2).

Check control for full travel or discon-
nected linkage. Adjust or repair as
reyuired (para 2-21).

*Remove fuel injection pump shut.of
cover and inspect lever operation. If
defective, replace cover assembly
trefer to pertinent fuel injection
pump technical manual) or replace
fuel injection pump (para 2-21),

Operate engine fuel shut-off (electric
and manval separately) six or eight
limes. This may free [uel control
from stuck position. Attempt engine
start.

Check fuel injection operation. Refer
to DT.1.5.

Remove fuel shut-off cover and inspect
fuel controt levers (lever is stuck
when in extreme right position).
Refer to pertinent fuel injection
pump technical manual.

“Manually move lever to the left,

counter clockwise, and alternately
rotate (both directions graduuily) un.
til full travel and complete freeness
of lever is obtained.

Reinstall fuel shut-off cover and check
engine for normal start.

*If engine fails to start, replace fuel in-
jection pump (para 2.21).

Check fuel injection pump rotation.
Refer to DT-3.2.

*Replace fuel injection pump (para
2-21).

Check fuel pressure. Refer to DT.1.3.

If valve is defeclive, replace valve.
Refer to pertinent fuel injection
pump technical manual.

*Replace fuel injéction pumnp (para
2.21).

Check timing (para 2-21).
Check fuel injection pump operation.
Refer to DT-1.5.
Replace injection pumy (para 2-21),
NOTE
Remove and bench test all
nozzles (DT-2.2) after injec-
tion pump internal failure.
Check fuel pressure and refer to
DT-14.
Repair or replace defective fuel pump
assembly (para 2.21).

2-19
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Table 2.2. Troubleshooting Procedures — Continued

Malfunction

Probable cause

Corrective action

Fuel System Abnormal Conditions — Continued

14.8  Fuel injector nozzle defective:

14.9  Fue! injector tube high pressure fuel
leakage:

14.10 Fuel injection pump pressure
regulating valve fuel return valve
defective;

14.11 Engine fuel return restriction:

14.12 Fuel return check valve
defective

14.13 Automatic water drain system in-
operative:

B 1414 Deleted

2-20 Change 3

a. Abnormal spray pattern (sticky action,

stuck partially open, or orifices par-
tially plugged).

b. Fuel injector nezzle valve stuck closed or

orifice plugged.
NOTE
Can result in damaged fuel in-
jection pump.

Fucl injector nozzle holder spring failed
(result of improper installation of
nozzle),

. Fuel leakage at fuel injector nozzle body.

. Fitting loose, tubing cracked or broken.

. Fuel injector tube clamps (loose or miss-

ingclamps aliow tube vibration result-
ing in fuel leaks).

. Valve sticking or spring tension im-

proper.

. Engine fuel return hose quick disconnect

coupling not connected.

. Quick disconnect coupling, tube or hoses

defective or damaged (restricting
return fuel (low).

. Check valve not seating (leaking at

seat).

. System malfunction (water not drain-

ing).

. Electrical wiring defect.

. Solenoid valve defective.

d. Control unit or sensors defective.

al.
a2.

b,

b2.

b3.

cl.
c2.

dL.

e
a2.
ad.

al.

a2.

bl.

b2,

al.

a2.
al.

a2,

Locate faulty cylinder. Refer to DT-2.
Repair or replace defective nozzle and
holder assembly (para 2-48).

Bench test injector nozzle. Refer to
DT.2.2.

Repair or replace defective fuel injec-
tor nozzle and holder assembly (para
2-48),

°If defective fuel injector nozzle is
found, the fuel injection pump must
be tested for damage. Refer to
DT-1.5. Replace defective pump
{para 2-28),

locate faulty nozzle. Refer to DT.2.

Repair or replace fuel injector nozzle
and holder assembly (para 2.28).

Locate faulty fuel injector nozzle.
Refer 10 DT-2.3.

Repair or replace fuel injecter nozzle
and holder assembly (para 2.28).

Tighten fitting nut (para 2-21b. (16)).

Inspect tubing sleeve (para 3-137).

*Replace defective tube (para 3-137).

Tighten loose clamps, replace damaged
clamps and install missing clamps
(para 2-21),

Check fuel pressure. Refer to DT-1.3.

{nspect and/or replace valve. Refer to
TM 9-2910-212-34.

Reconnect coupling. Refer to pertinent
vehicle technical manual.

Check return fuel flow, Refer to
DT-4.1.

Replace defective coupling tube or
hose. Refer to pertinent vehicle tech-
nical manual.

Remove and inspect valve for proper
seating (no leakage).

Replace valve (para 2-21a (13)).

*Open manual drain cock (para 2.24)
and drain into container. If more
than one quart of water is drained,
system is inoperative.

If excessive water {s found in filter,
replace filter elements (para 2-24),
*Check voltage supply to control unit
and repair or replace wiring as re-
quired (para 2-41), refer to pertinent

vehicle technical manual.

*Apply 24 volts to solenoid and check
operation, [f defective, replace
solenoid valve (para 2.44).

*Replace control unit and sensor as-
sembly (para 2-44).
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Matlunction

Prohable cause

Corrcetive sction

15.  Generator Abnormal Operation

15,0  Not charging: (Indicalor reads in
“‘yellow” same as battery reading
with engine stopped and master
switch “ON",

152 Undercharging: (Maximum indicator
reading in *'yellow" during vehicle
operation).

152 Overcharging: (Indicator reads right
(1} l'ed"),

16.3 Discharging: (Indicator reads in left
“red”)

154 Erratic charging: (Indicator fluctu-
ates)

a. Battery cables or terminals loose, cor-

roded, broken or disconnected (connec-
ter nuls not tightened).

b. Defective electrical circuits or voltage

regulator.

c¢. Generator {ailed.

d. Failed generator drive gear assembly.

a. Loose, corroded or grounded battery ter-
minals or cables,

b. Defective batteries.

n

. Voltage regu'ator defective.
d. Failed generator drive gear assembly.
a, loose or corroded battery terminals, or

grounded cables.

b. Defective batteries.

|

Voltage regulator defective.

a. Heavy load or "'short” in vehicle system.

a. Loose or corroded battery terminals,
grounded cables, or defective battery,

al.
a2,

bl.

b2,

cl.

b1,

b2.

Check battery condition.

jnspect and repair cables and ter-
minals. Refer to pertinent vehicle
technical manual.

Check circuits and voltage regulator.
Refer to pertinent vehicle technical
manual.

Repair or replace as necessary. Refer
to pertinent vehicle or generator
technical manual,

Check circuits and generalor. Refer to
pertinent vehicle or generator
technical manual,

Repair and replace as necessary. Refer
to pertinent vehicle technical
mannal.

Refcr to NT-13.6.

*Replace generator (para 2-19). Clean
generator oil drain tubes of obstruc-
tions (model AVDS-1790-2C only).

*Refer to DT-13.7.

*Replace drive gear assembly (para
3.31).

Inspect, clean, tighten, repair or
replace as necessary. Refer to perti-
nent vehicle technical manual.

Check individual battery cells, Refer to
pertinent vehicle technical manual.

Replace batteries. Refer to pertinent
vehicle technical manual.

Inspect voltage regulator and replace
if necessary. Refer to pertinent vehi-
cle technical manual.

*Refer to DT-13.7.

*Replace drive gear assembly (para
3-31),

Inspect, clean, tighten, or repair as
necessary. Refer to pertinent vehicle
technica! manual,

Check individual battery cells. Replace
defective batteries. Refer to perti-
nent vehicle technicat manual.

Inspect voltage reguiator and replace
if necessary. Refer to pertinent vehi-
cle technical manual.

Check electrical system circuits. Refer
to pertinent vehicle lechnical
manual.

Inspect, clean, tighten, or repair as
necessary and check batteries. Refer
to pertinent vehicle technical
manual,

16. Intake Manifold Heater Abnormal
Operation
16.1 Heater inoperative:

a. Electrical or fuel system malfunction.

Check heater operation. Refer to
DT-14. Repair or replace defective
parts as indicated by tests.

Change 3 2-21



TM 9-2815-220-34

Table 2.2. Troubleshooting Procedures — Continued

Malfunction

Probsble cause

Carrective action

17.  Vehicle Air Cleaner Blower Inopera-
tive

17.1  Motor inoperative: a. Generator not charging. a. Check operation of generator, regula-
tor, and related circuits. Refer to
item 15.1.

b. Blower motor electric circuit defective. b.  Check circuits. Refer to pertinent vehi-
cle technical manual. Repair or
replace as required.

¢, Blower motor failure. cl. Refer to DT.7.1

c2. Replace motor. Refer to pertinent
vehicle technical manual.
18. FEngine Time Totalizing Meter In-
operative
18.1 Totalizing meter inoperative. a. Generator inoperative. a.  Check generator. Refer to item 15.1.

b. Wiring defective. b. Check circuit voltage to totalizing
meter lead. Refer 1o pertinent vehi-
cle technical manual.

c. Totalizing meter defective. c.  Replace totalizing meter (para 3-8).

19. Low Power Investigation

NOTE

When low power or poor vehicle performance is reported, an engine '*stall" speed test will indicate whether the malfunction isengine
or vehiclerelated. If a rough, noisy, or overheated engine is associated with the reported tow power, prior correction of these malfunc-
tions often will eliminate the poor performance and, in addition, may prevent further damage to the engine.

19.1 Preliminary investigation:

19.2 Power verification: (Perferm engine
"*stall" test in accerdance with

DT-15.2)

193 Low stall with both banks firing and
normal smoke:

2-22 Change 2

a. Engine rough operation.

b. Engine noisy.

c. Engine overheating.

a. If stall speed is normal (1800-1950 rpm),
low performance is vehicle related or
vehicle may be operating under severe
conditions.

b. 1fstall speed is above normal (more than
1950 rpm) low performance is
transmission related, or engine isover-
powered.

c. [If stall speed is below normal (less then
1800 1pm) low performance is engine
related.

.a. In-tank fuel pump inoperative.

b. Throttle travel limited.

c. Water contaminated fuel or improper
fuel.

d. Fuel filter restriction. (dirty)
e. Fuel return restriction.

f. Fuel supply leaks.
g Governor high-idle adjustment improper.

a.
b.
C:

al.

a2.

bl.

b2.

Refer to item 9.

Refer 1o item 10.

Refer to item 12.

Investigate transmission clutches,
brakes, and vehicle suspensien for
being too tight. Repair as required.
Refet to pertinent vehicie technical
manual,

Check vehicle performance on hard
road, and if performance is satisfac-
tory, limit vehicle operation under
severe condition to short periods of
operation. Possible engine damage
may be prevented.

Investigate fer transmission slippage.
Refer to vehicle technical manual.

Refer to item 14.6, d.

Proceed with engine low power in-
vestigation. Refer to item 19.3.

Check in-tank fuel pump operation.
Refer to item 14.4. Repair as re-
quired.

Inspect accelerator and throttle
linkages, Refer to item 143, b.
Repair as required.

Check fuel system for water content.
Refer to item 14.2. Service as re.
quired. Refer to pertinent vehicle
technical manual for proper fuel
specification.

Inspect fuel filters. (Refer to item
14.5). Service filters as requiled.

Inspect fuel return. Refer to item
14.11. Repair 8s required.

Inspect for leaks and repair.

Check high-idle operation. Refer to
item 14.6, b. Replace fuel injection
pump (para 2-21).



Table 2.2. Troubleshooting Procedures — Continued

TM 9-2815-220-34

Malfunction Probable cause Corrective action
Iow Power Investigation — Continued
h. Fuel injection pump fuel adjustiment im- h. Check adjustmenl. Refer to item 14.6,
proper. d. Replace injection pump (para
2-21).
i. Engine fuel supply pump defective. i.  Check pump operation. Refer to item
14.7. Repair or replace as required.

j- Fuel injection pump fuel pressure j»  Inspect valve. Refer Lo item 14.10.

regulating valve defective, Replace as required.

k. Fucl injection pump timing improper. k. Check timing (para 2-21). Retime as re-

quired.
19.4 Iow stall speed with black exhaust a. Vehicle air cleaner inlets blocked with a. Inspect and clean.
smoke: (one or both banks). debris,

b. Air cleaner restriction. b.  Check air cleaner. (Refer to DT-7) Ser-

vice as required.

¢. Air cleaner hose collapsed. ¢. Inspect hose. Replace as required,

d. Turbosupercharger air inlet blocked. d. Inspect turbosupercharger inlet. Refer

toitem1l.l,d

e, Turbosupercharger deficiency, e. Inspect turbosupercharger. Refer to

item11.1,e & f.
19.5 laow stall with excess bluish exhaust a. Worn or damaged rings with excessive a. Refer toitem 13.7,d
smoke: (one or both banks) oil consumption.
19.6 Iow stall with one bank not firing: a. Fuel injection pump malfunction. al. Refer to DT 1.8
a2, °Replace fuel injection pump (para
2-21).
20. Engine Internal Damage
20.1 Engine will not rotate, or rotates a. Engine seized; failed or damaged con- al. Drain oil; inspect oil and filters for
with binding, grinding or squealing necting rod, bearing, piston, gears, etc. metal materials,
noise: a2. °Repairor replace engine as necessary.
b. Engine hyd:ostatic lock damage. b.  *Investigate. Refer to DT-12.
21 Smoke Generating System Abnormal
Operation ’
21.1 Engine fails to produce smoke when a.  Fuel shut-off valve closed. a. Open fuel shut-off valve.
engine is operating and smoke
generating system js activated:

b.  No generator output. bl. Bring engine sp¢ed to 1000 rpm
momentarily to insure generator
outmit,

b2, Troubleshoot generator malfunction
18.
c¢. Resiricted fuel tubc adapters in ex- c Replace fuel tube assemblies.
haust pipes.

d. Air cleaner blower motors not opcrat. d. Refer to pertinent vehicle technical

ing, manual.

¢. Ruptured fuel hose or tube. e. Replace fuel hose or tube,

f.  Fuel solenoid valve(s) not opezating. f. Replace solenoid valve(s).

g. Restricted fuel hose or tube, . Replace fuel hose or tube.

Change 3 2-23
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Toble 2-2. 1youbleshooting Procedures — Continued

Malfunction Probable cause

Corrective action

Smoke Generating System Abnormal Operation — Continued
21.2 ‘Smoke produced is of poor quality. a, Lossof fuel from loose connection or
ruptured hose or tube,
b.  Resiricted fuel hose or tube.
¢.  Restricted fuel tilters.
d. Restricted fuel tube adapters in ex-
haust pipes.
21.3 Smoke produced when smoke gen- a. Nocurrent to solenoid valves.
erating system is not activated.
b.  Solenoid valve(s) defective.

NOTLE

Refer to Chapter 4 for AVDS-1790-2CA
and AVDS-1790-2DA troubleshooting.
Diagnostics Tests

o (Contents)

~No. Ten Description

1 Fuel Pressure Tests
1.1 Normal Fuel Pressure
1.2 In.tank Fuel Pump
1.3 Primary Fuel Filter
14 Fuel/Water Separator
1.5 In-tank Fuel Pumps
1.6 Fuel Pressure Regulating (Fuel Return) Valve Test
17 Engine Fuel Supply Pump
1.8 High Pressure Fuel Check
2 Fuel Injector Nozzle Tests
21 Nozzle Malfunction
22 Bench Test
23 Nozzle Loose in Cylinder
3 Fuel Injection Pump Tests
3.1 Pumping Action
3.2 Pump Rotation
4 Engine Fuel Return Test
4.1 Return Fuel Fiow
5 Engine Fuel Shut-off Operational Cheek
5.1 Electric Control
5.2 Manual Control
6 Vehicle In-Tank Fuel Pump Operation
6.1 Pump Operational Check
6.2 Pump Fuel Pressure
6.3 Pump Output (Fuel Flow Capacity)

224 Change 3

a.

L

Tighten connection or replace hose
or tube.

Replace hose or tube.
Service fuel filters.

Replace fuel tube assemblies,
Repair wiring harness.

Replace solenoid valve(s).
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Procedure Obzervation Analysis
Fuel Pressure Tests — Continued
DT 13 Primary Fue! Filter Test:
1. Repeat DT 1.1, 1 through 3. 8. 40 psi at fuel/walter separator filter, and 8. Primary filter restriction. Etement dir-

DT

14 Secondary Fuel/\Vater Separator
Filter Test:
L. Repeat OT 1.1, 1 through 3.

1.4 Secondary Fuel/\Vater Separator
Filter Test:
1. Repeat DT 1.1, 1 through 3,

1.5 In-tank Fuel Pump (s) Malfunc-
tion Test:
1. Repeat DT 1.1, 1 and 2.

1.6 Fuel Pressure Regulating (Fuel
Return) Valve Test:
1. Repeat DT 1.3, 1 through 8.

1.7 Engine Fuel Supply Pump:
1. Repeat DT 1.1, 1 through 3.

18 High Pressure Fuel Check:

1. Remove one engine cover on each
side of engine for access to fuel
injector nozzle tube fittings.

2. Crank engine with fuel switch
""ON", or start engine and oper-
ate at idle speed.

3. Loosen fuel injector tube fitting
at nozle end sufficiently to
allow fuel leakage (one nozzle
on each side of the engine).

betow 1 psi at primary fuel filter.

a. 40 psi at fueliwaler separator filter, and
below 1 psi at primary fuel filter.

a. Below 40 psi at fuelAvater separator
filter and 1-3 psi at primary fuel filter.

a. 5.7 psi at fuel/water separator filter, and
6.7 psi at primary fuel filter.

b, Below 5 psi at fueliwater separator
filter, and below 5 psi at primary fue}
filter.

8. 40 psi at fueliwater separator filter, and
1.3 psi at primary fuel filter.

b. Below 40 psi at fuelfwater separator
filter, and 1-3 psi at primary fue!
filter.

8. 40 psi at fueliwater separator filter, and
1-8 psi at primary filter,

b. Below 40 psi at fuelwater separator
filter, and 1-3 psi at primary fuel
filter.

8. High pressure fuel spray pulsations al
nozzle fitting.

b. No fuel spray pulsations noted at nozzle
fitting.

ty or clogged.

a. Primary filter restriction, Element dir-
ty or clogged.

8. Fueliwalter separator filter restriction.
Coalescer elements dirty or clogged.

a. In-tank pump (s) operation normal.

b, In-tank pump (s) malfunction. Screens
clogged or pump (s) defective,

8. Valve functioning properly,

b. Valve malfunction. Valve stuck or
spring defective.

a. Pump operation normal.

b.  Pump malfunction. Regutator Valve or
pump defective.

a. Fuel injection pump action is normal.

b.  Fuel injection pump deficiency.
NOTE
Test all fuel injector nozzles
for proper operation after a
fuel injection pump failure
(refer to DT 2.2))

S5

2. Fuel Injector Nozzle Tests

2.1 Nozle Malfunction:

1. Perform test DT 1.8, one cylinder
at a time with engine idling (all
engine covers removed).

2. *Alternatecheck with power pack
removed. Operate engine at idle
speed. .

22 Bench test

1. Install nozzle and holder assembly
on lester.

2, Perform nozzle test (refer to para
248).

2.8 Nozzle (oose in Cylinder

1. Operate engine at idle speed.

8., Note cylinder on which no change in
engine operation occurs, or if cylinder
misfire still exists.

8. Note if cylinder temperature is cold (by
touch) at intake port area of cylinder
head.

a. Spray paltern and nozzle leakage test re-
quirements.

a. Note any movement (jumping) of nozzle
in cylinder head (visually or by touch).

a. Cylinder is not firing due 1o defective
nozzle,

8. A coldcylinder indicates the cylinder is
not firing due to defective nozzle.

a. If spray pattern is not acceptable and
leakage is noted, nozzle is defective.

8. Movement indicatos‘loose nozzle cap
nut in body, or collapsed nozzle
holder spring. Nozzle is defective,

2-2%5
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Table 2.3. Diagnostic Tests — Continued

Observation

Analysis

Procedure

DT 3. Fuel [njection Pump Tests
DT 31 Pumping Action
1. Perform Test DT t.8

DT 3.2 Pump Rotation
1. Remove top deck, engine rear
cooling fan vane and rear fan.

2. Crank engine.

a. High pressure fuel spray pulsations.

a. Fuel injection pump shaft.

b. Fuel injection pump shaft andfor coup-
ling do not rotate,

a, Spray pulsations indicate fuel injec-
tion pumping action is salisfactory.
No spray pulsations indicates a
defective pump,

a. Drive coupling is satisfactory if coup-
ling and Pump rotate.

b, Fuel injection pump coupling failed or
loose on pump shaft.

DT 4. Engine Fue! Return Test
DT 4.1 Return Fuel Flow

1. Open rear grille doors and remove
transmission cover. Disconnect
tank fuel return hose quick dis-
connect coupling at rear of
transmission.

2. Hold quick disconnect coupling
valve open to collect fuel in
suitable container.

CAUTION
Do not operate engine
unless coupling valve is
held open.

3. Start and operate engine at idle
speed and collect fuel in con-
tainer.

4. Remove coupling half from fuel
tank tube and connect coupling
halves on hose; operate engine
(3. ahove):

a., Moderate fuel flow from coupling valve
(approx. 12 gpm).
b. Trickle or no flow from hose

a. Moderate flow,

b. Trickle or no flow.

a. Norestriction. Return fuel flow rate is
satisfactory.

b. Fuel flow is insufficient, Pinched or
kinked line or quick disconnect coup-
ling valve defective,

a. Quick disconnect coupling valve
satisfactory.

b.  Fuel tank return tube or hose pinched
or kinked, or guick disconnect coup-
ling defective.

DT 5. Engine Fuel Shut-Off Operational
Check
DT 5.1 Electric Control:

1. Open top grille door,with Master
Switch “ON”, intermittently
oPperate fuel shut-off switch “ON”
and “OFF* (with manual control
in normal engine ““ON” position).

DT 5.2 Manual Control;
1. With Master Switch “ON” hold
manual control hiandle in engine
“OFF” position and intermit-
tently operate electric fuel shut-
of{ switch “*ON and "“OFF”,

®

Note far audible solenoid '.'clicking" in-
dicating opening and closing action.

a, If no audible “‘clicking” is noted.

b. Audible "'clicking” is noted.

al, Audible “eclicking" indicates normal
fuel shut-off operation.

a2. No audible '‘clicking' indicates
solenoid or circuit defective,

a. Manual control is holding fuel shut.off
in ""OFF" position and manual
operation is satisfactory.

b. Manual control out of adjustment, or
defective.

DT 6. Vehicle In-Tank Fuel

Operation
DT 6.1 Pump Operational check
1. Qpen top grilles, Turn master
switch '*ON”. Turn in-tank

pump fuel switch **ON”.
DT 6.2 Pump Fuel Pressure:
1. Perform Test DT 1.2.

Pump

2-26 Change 3

a, Electric pump operation audible (left
and right fuel tanks}.
b. Pump (s) operation not audible.

a. Pump(s) is operative.

=

Pump(s) is inoperative.



TM 9.2815-220-34
Table 2.3. Diagnostic Tests — Continued

Procedure Observalion Analysls

Vehicle In-Tank Fuel Pump Operation — Continued
DT 63 Pump Output: (Fuel Flow

Capacity)

1. Open left grille doors. Disconnect
fuel tank supply hose yuick dis-
connect coupling valve at
engine,
2. pen coupling valve (hold open) to
collect fuel in suitable con-
tainer (5 gallon).
3. Turn master and in.tank fue!
pump switches ""ON",
4. Time fuel flow into measured con- . 3 gpm fuel flow. a. Pump output is satisfactory.
tainer.
. Fuel flow below 3 gpm. b.  Pump output below normal.
DU 7 Vehicle Air Cleaner Tests
OT 7.1 Pre<leancr Blower:
1. Start engine and operate at idle. . Note blast of air (on hand) from pre- a. Blast of air indicates blower(s) is
. cleaner air exhaust outlets, two on operating,
each air cleaner.
. No air blast. b.  Blower(s)is inoperative,
DT 72 Air Cleaners:
1. Perform'stall" test (Refer to DT . Normal speed (1800 - 1950 rpm) a.  Air cleaner elements satisfactory.
15.2) . Speed below normal. b. Proceed to 2 below,
CAUTION
Do not perform under
dusty conditions.
2. Open doors, remove elements, . 1f engine speed increases from speed ob- a. The elements are dirty.
clean element chamber and tained in 1, b to normal speed
close doois. Repeat stali test.
DT 8. Cylinder Fault Isolation Test (1800-1950 rpm).
DT 8.1 Audible Check:
1. Open grilles, remove top deck,
engine shroud and covers for ac-
cess to cylinders.
2, Operate engine at idle. . Listen or use sounding rod to determine a. location of noise isolates faulty
noisy cylinder. cylinder.
DT 82 Fuel *'Shorting” Method:
- 1. Perform Test DT 1.8
2. Check all cylinders, one at a time. . Note cylinder on which no change in a. Indicates faulty cylinder. Defective
engine operation occurs, knock disap- nouzle, tight rocker arm, worn valve
pears or decreases, and/or engine or hydrostatically damaged connect-
roughness or misfire still exists. ing rod.
DT 83 Cylinder Comnpression Method:
1. Perform Test DT 9 . Note cylinder with low pressure. (Below a. Indicates faulty cylinder. Damaged
330 psi at 140-180 cranking rpm). rings, piston, valve, connecting rod
or tight rocker arm. No valve
clearance.
DT 9. -Cylinder Compression Test
DT 9.1 Compression Test: \
1. Remove top deck, enyine shroud
and covers for access to fuel in- s l\
jector nozzles
2. Start and warm up engine to \
operating temperature (14¢°F.) q )
3. Stop engine and remove injcctor
nozzles from all cylinders,
4. Hold fuel shut-off (engine *'stop”)

switch and crank engine several
revolutions to expel (luids from
cylinders

'_/;,_,/
l
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Table 2-3. Diagnostic Tesls — Continued

Procedure

Observation

Analysis

Cylinder Compression Test — Continued

5. Inatall compression adapter and
gage in cylinder.

6. Hold fuel shut.off {engine '‘slop"
switch) and crank engine.

7. Repeat 5and 6 above on all cylin-
ders.

a. Record maximum cylinder pressure.

a. Compare pressurea of all cylindeis.

a. Cylinder pressures of 330480 psi at
engine cranking speed of 140-180
rpm are normal.

a. A pressuie difference of 70 psi (max.)
between high and low cylinder(s)
(possible zero valve clearance).

. Oil Pressure Tests

DT 10.1 Main Gallery:

1. Remove engine access plate in
turret. Remove engine low oil
pressure switch {para 3-85). In-
stall 100 psi gage in engine low
oll pressure switch opening
(para 3.85).

2. Start and operate engine at idle
speed (675-725 rpm) until
operating temperature (140° F.)
is reached.

3. Operate engine at highidle
(2500-2640 rpm)

DT 10.2 Generator Oil Models
AVDS-1790-2Cand
AVDS-1790-2CA) Pump:

1. *Removepipeplugandinstall 200
psi gage in opening in oil pump
at end of generator.

2. Start and warm up engine at idle

speed (675.725 rpm) to operat.

ing temperature (14¢° F.)

a. 15to0 25 psi at 200 and 140° F. respec-
tively.

a. 40 and 70 psi at 22 and 140° F. respec-
tively.

a. Oil pressure 100 % 10 psi.

b. Qil pressure same as normal engine gall-

ery pressure (1525 psi).

a. Oil presaure is normal.

8. Generator oil pump operation is nor-
mal, the generator is rotating and
the drive coupling is functioning.

b. Generator oil pump failed, andfor
generator not rolating, and/or drive
coupling failed (Refer to DT 13.7, 2).

DT 11. Crankcase Blow.by Test
DT 11.1 Crankcase Pressure
1.  Open rear grille doors and remove
transmission cover. Install 10
inch H20 gage in crankcase
breather system.
2. Start engine, warm up to operat.
ing temperature and perform
"stall” test.

a. 5inch H2 O (max.) pressure.
b. Above 5 inch H 20 pressure.

a. Crankcase pressure is normal.

b.  Crankcase pressure is high, indicating
excessive blow.by or restricted
crankcase vent at lurbocharger ex-
haust outlet pipe.

. Hydrostatic Lock Test
DT 12.1 Cranking Attempt:

1.  With master switch ‘'ON" hold
fuel shutwoff (engine ‘‘stop™)
switch.

2 Press starter switch momentarily

(approx. 3 seconds),

DT 12.2 Clearing Hydrostatic Lock:

1. Remove top deck, engine shroud
and covers for access to injector
nozzley.

2 Remove all fuel injector nouzles.

I 3. *Drain intake manifolds.

2-28 Change 3

a. Audibly note normal starter engagement
action.
b. Engine does not crank.

a. Starter energized and engagement
proper.

b.  Fluid In cylinder chamber causing hy-
drostatic Jock. Hydrostatic damage
to engine may exist.
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Procedure Obaervation Analyais
Hydrostatic [ack Test — Continued
3. 1old fuel shut-off (engine *'stop") a. If knock occurs, cease cranking. a.  Connecting rod or piston damage ex-

switch and crank engine several

ists,

revolutions (5-10 seconds). b. Note fluid blown from cylinders. b. Combustion chamber clear.
DT 123 Damage Check (In Vehicle):
1. Perform compression check a. Cylinder(s) compression below 830 psi or a. Hydrostatic damage may exist (bent
{Refer to Test DT.9). pressure differential exceeds 70 psi be- connecting 190d).
tween cylinders.
DT 13. Generator Opcrational Tests
DT 13.1 Indicator: (Battery/Generator)
Preliminary Check.
1. Master switch “"OFF", a. Indicator needle at extreme left. (No a. Indicator satisfactory.
voltage indicated.)
b. Indicator needie al any position other b. Indicator defective.
than extreme left.
2. Turn master switch ''ON", a. Indicator needle moves into '‘yellow” a. [ndicator satisfactory.
area (indicating battery voltage) with
panel lights on.
b. Indicator needle does not move from ex- b. Indicator defective.
treme left position with panel lights
on.
DT 132 Battery Preliminery Check:
1. Turn master switch ''ON", a. [ndicator needle in ''yellow' area. a.  Battery charge satisfactory.
b. Indicator needle in left *‘red" area. b. Balleries discharged.
c. Indicator needle in ‘*green” area. c.  Batteries overcharged.
d. Indicator needle at extreme left position. d. Batteries dead or cables disconnected
or corroded.
DT 188 Generator Operating Preliminary
Check:
1. Start and operate engine at a. Indicator needle in *'green” srea. a. Generator charging normal.
1000-1200 rpm. b. Indicator needle in "'yellow" area {same b.  Generator not charging.
location as battery check DT 13.2).
c. Indicator needle in ''yellow" area ¢. Generator charging slowly (below nor-
(slightly higher than battery check DT mal).
13.2),
d. Indicator needle in left “*red" area. d. Batteries discharging. (Possible
reversed cable connections.)
e, Indicator needle in right ''red" area. e. Generator overcharging and voltage

Y

Master Switch “OFF” Poaition of Pointer on Gage

GENERATOR - BATTERY INDICATOR GAGE

regulator is malfunctioning.

RED YELLOW GREEN RED
BATTERY CHARGE CONDITION WITR MASTER *'ON" AND ENGINE "' OFF"
Under Normal Over
GENERATOR CHARGING CONDITION WITH ENGINE RUNNING
Discherge Under Normal Over !
DT 184 Generator Electrical Check:
1. Check ohm and continuity read- a. Values per pertinent vehicle manual. a. Per pertinent vehicle manua!}.

ings with test meter.
Generator Rotation Check:
Perform Test DT 10.2.
Generator Electrical Failure:

DT 135

1.
DT 136

1.  *Remove generator from engine.

2-29
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Table 2.3. Diagnostic Tests — Continued

Procedure

Observation

Anslysis

Generator Operationa} Tests — Continued

2. Inspect generator windings and
insulation. (Accessible through
drive end plate,) and check (er
free rotation of drive shaft -
turning shaft by hand.

DT 13.7 Generator Drive Gear Assembly
Torque Check: (Model-AVDS-
1790-2C onty)

1. °Functional Check. Perform Test
DT 10.2.

2. ‘*Torquce check (geneeator re-
moved}. Check slip torque of
drive gear assembly with gen-
eratar coupling tool (8, fig.
2.5) and torque wreach (300
Ib. Mt. capacity). Block engine
W prevenl rotalion  while
gradually inctcasing lorque 1o
167 Ib. f1.

3. Check torque-otational deflec-
tion rate. Using tool and
torque wrench as in 2 above,
apply 167 Ib. f1. torque.

a. Damaged winding - burned insulation
debris, and odor - also observe for
debris in drain tubes and freeness of
rotation, of generator shaft.

a.  Note il there (s stippage of the drive
gear while increasing torque 10 167
15, fu.

a. Notc defleclion in degrees fom zero
torque to 167 tb. fi. torque.

al.

al.

a2.

al.

2.

Debris and odor indicates generator
burned out. Rotational bind indi-
cates failure.

If above not evidenced, generator may
have electrical failure or drive gear
assembly failure. {Refer 10 DT 13.7)

If slippage occurs below 167 Ib. (t.,
drive gear assembly is defective.

If no slippage occurs below 167 b,
{1, slip torque is accepratile, but
gear assembly may¥ have other
damage (low torque rate). Pro-
ceed 1o 3 below.

If rotation is more than 8°, bul
less than 17° drive gear assembly
is satisfactory.

Il sotation is greater than 17°% ot less
than 8%, the drive gear assembly
is defective.

DT 14. Manifold Heater Tests
DT 14.1 Heater Operational Check

1. Hold fuel shut-off {(engine '*stop")
swilch and crank engine.

2. While cranking engine, engage
manifold heater switch and
hand operate purge pump.

3. Place hand on intake manifold
heater housing. Check both
sides of engine.

DT 142 Voltage Checks:
NOTE

Disconnect purge pump

fuet hose quick-discon-

nect ceupling aL engine
before performing 'tests

DT 14.2 through DT 14 5.

1. Check electrical circuit voltages
(master swilch and heater
switch "“"ON").

DT 143 Ignition Unit Opetation
WARNING
High Voltage: {See decal
on unit)
Waening
Voliage High Amperage
Output

2:30 Change 2

a. Note housing temperature (warm or hot
Lo touch).

a. 24 volta at heater switch, both connec-.
tors.

. No voliage (o switch.

No voltage from swilch.

24 volts at engine bulk-heat connector.

No voltage to bulkhead connector.

F QDKo

-

24 volts at solenoid valve(s) supply and
return wire connector.
g- No voltage at solenoid valves.

h. 24 volis at ignition unit connector.
i. No voltage al ignition unit

al.

a2

Pass

Evidence of heat indicates heater
operation is normal.

No heat indicates heater is inoperative.

Proper voltage supply througts heater
switch.

Defective circuit.

Defective switch.

Proper voltage supply.

Defective circuit between switch and
connector.

Proper voliage supply to solenoid
valves.

Defective circuit between connector
and valves.

Proper voltage supply to ignition unit.

Defective circuit to ignition unit.
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Procedure Observation Analysis
Manifold Heater Tests — Continued

1.  Remove high tension wire from a. Note high tension spark (hot bluish- al. High tension spark indicates ignition
igniter (spark plug). Position white) across gap (lead-to-ground). unit operation normal.
lead wire end to ground for a2, Improper spark or no spark indicates
spark gap (1/4") and press ignition unit or ignition unit lead is
heater switch "on". defective.

DT 144 Spark Plug Operation:
WARNING
High Voltage

!. Remove spark plug, reconnect a. Note high tension spark across spark al. High tension spark indicates spark
wire to spark plug, ground plug plug electrodes. plug firing, operation normal.
body to engine and press heater a2. No spark, the spark plug is defcctive.
switch *‘on".

DT 145 Solenoid Valve (s) Operation:
1.  Press heater switch intermit- a. Note audible “'click” or opening and clos- al. Evidence of action indicates normal
tently "*ON" and "'OFF" ing valve action (by touch) of both solenoid valve operation.
solenoid valves (fuel supply and fuel
return).
a2. No audible "click” or action indicates
sotenoid valve(s) is defective.
DT 146 Fuel System Checks:

1. Purge Pump: Disconnect purge a. Note fuel with each firm stroke of purge at. Moderate flow with each stroke indi-
pump fuel hose quick discon- pump. cates norma!l purge pump operation.
nect coupling at engine main a2 If flow is not evident, purge pump is

[ | fuel backflow vatve, llold defective, or purge lines are btocked
coupling valve o penand op- or leaking.
erate purge pump.

2. Fuel Filter: Disconnect fuel tube a. Note fuel flow with each stroke of purge al. Moderate flow with each stroke indi-
between fuel check valve tee pump. cates no in.line filter restriction.
and manifold heater fuel filter Filter satisfactory.
and operate purge pump. a2. No flow, or restricted flow, indicates

in-line filter is plugged.

3. Solenoid Valve and Fuel Filter: a. With switch in *"ON"” position, note fuel al. Fuel flow indicates solenoid valve is
Disconnect one fuel tube from flow from tee opening with each purge operating properly and fue! filters
engine front solenoid valve out- pump stroke. are satisfaclory.
let tee, operate purge pump and a2 No fuel or restricted flow indicates
press heater switch ‘“ON" and manifold heater filter or felt filters
""OFF™. in solenoid valve are restricted or

clogged.
b. Withswitch in''OFF” position note that bl. 1f fuel Mlow stops, solenoid valve is cios-
fuel flow stops. ing properly.
b2. If fuel flow continues, solenoid valve is
defective (stuck open).

4 Fuel Nozzle Assembly: Disconnect a. With switch in ""ON" position, nozzle al. Fine fuel spray pattern indicates
lines and remove nozzle assem- should have fine conical fuel spray proper neezle operation.
bly. Reconnect lines to nozzle, pattern, a2 No spray pattern, stream of fuel, drib-
(position nozzle beside housing) ble or no fuel indicates defective
and operate heater system. nozzle or plugged felt port fiiters in

nozzle assembly.

S.  Return Fuel Solenoid Valve and a. With switch in "*ON” position, note fuel al. Moderate flow indicates solenoid valve
Check Valve: Remove fuel flow from check valve opening. is operating properly and check
return solenoid outlet tube valve is opening properly.
after the check valve at rear of a2. No fuel or restricted flow indicates
engine, operate purge pump check valve stuck closed or felt
and press heater switch '""ON" filters in solenoid valve are
and ""OFF". restricted or clogged.

b. Withswitch in " OFF" position note that bl. If fuel flow stops, solenoid valve is clos-
fuel flow slops. ing properly.
b2. 1f fuel flow continues, solenoid valve is

defective (stuck in open position).
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Table 2.3. Diagnostic Tests — Continued

Procedure

Observation

Anslysis

DT 15
DT 151

Engine lew Power Tests
High Idle (no load) Test:
NOTE
Use a calibrated .
tachometer for this test.

Refer to Item 19.1 for precaution-
ary steps to be taken before
operating engine.

Start engine and warm-up 1o nor-
mal operating temperature
(L4C°F).

With transmission in ‘‘neutral”
depress accelerator pedal fully
for approximately 10 seconds.

a. Engine speed 2500-2640 rpm.

b. Engine speed below 2500 rpm.
¢. Engine speed exceeds 2640 rpm.

s

Speed is normal and governor no-load
adjustment is proper.

Speed too low,

Speed too high.

DT 152 ''Stalfl” Test:
NOTE
Use a calibrated
tachometer for this test.

1. Refer lo item 19.1 for precaution-
ary steps to be taken before
operating engine.

CAUTION
Do not conduct ‘‘stall
test” more than 30 sec-
onds and/or continue
"stall" if transmission
oil temperature warning
light comes *'ON".

2. Start engine and warm to normal
operating temperature (140°
F.).

3. With vehicle brakes applied and
transmission in ‘‘high range”,
depress accelerator pedal fully
and operate engine for 20 sec-
onds (max.); release accelerator
pedal and allow engine Lo idle
one minute.

-

4. Repeat 3 above, but operate a. Engine speed 1800-1950 rpm.
b. Engine specd below 1800 rpm.
¢. Engine speed above 1950 rpm. (L5

engine for 80 seconds (max.).

. Engine specd reading below 1800 rpm. a.

Engine and transmission partially
warmed up {continued procedure 4).

Engine power is normal.

Power is below normal.

Transmission is stipping or engine
overfueled.

CFpe 0

Section I1l. REMOVAL AND INSTALLATION OF MAJOR COMPONENTS AND
ACCESSORIES

2-14. General

a. Sections III through VI of this chapter cover
replacement of engine accessories, and removal and
replacement of components related to inspection, ad-
justment and service operations allocated to Direct
Support maintenance personnel. Some accessories,
engine components or service operations can be ac-
complished while engine is installed in vehicle, but is
dependent upon how accessible the item is. Engines
which have been removed from the vehicle for ac-
cessory replacement should be thoroughly cleaned
before replacement of accessory is attempted.

b. Refer to pertinent vehicle technical manuals for
instructions on the removal or installation of the

2.32 Change 2

power plant and separation of the transmission from
the engine.

2-15. Specific Instructions

a. Cleanliness. Extreme care must be exercised to
insure that dust and dirt, even in minute quantities,
does not enter the engine. Plug or cover all fuel and
oil line connections to prevent entry of dirt. Clean
parts thoroughly and coat all surfaces of bearings,
shafts and contact surfaces with engine oil (OE). Sur-
face must be protected from dirt after oiling.

b. Gaskets. Always use new gaskets and preformed
packings when reinstalling engine components,
¢. Torque Tightening Attaching Hardware. Apply I



a light film of OE engine oil or GAA grease to
studs, DLolt threads, capscrew threads, and contact
fuce of nuts, bolt heads, and capscrew heads. Avoid
excesstve amounts of lubricant in blind tapped
holes. All hardware must be torque tightened to
specified limits. When a torque value is not
specified in the text or on an illustration, refer to
Standard Torque Values, paragraph 3-41. Special
torque values are specified in the text andfor
illustrations. Refer also to Special Torque Values,
paragraph 3-41.

T™M 9-2815-220-34

NOTE
Do not vary from torque specified. Under-
torquing wll result in premature failure
of studs and bolts. Overtorquing can re-
sult in yielding of bolts and studs.

d. Safety Devices. Bolts and nuts must be secured
with lock washerss, lock nuts, tab washers, locking
wire or cotter pins, when specified.

e. Removal and installation procedures for the
Models AVDS-1790-2CA and AVDS-1790-2DA are
the same as those listed for the Models
AVDS-1790-2C and AVDS-1790-2D respectively
with the exception of the Clean Air PPackage which
is covercd in Chaptcer 4.

Section IV. REMOVAL AND INSTALLATION OF
ENGINE ACCESSORIES

2-16. General

This section covers the replacement and proper
procedure and instructions for the removal and
installation of any one of the engine accessories.

2-17. Fuel Pump (Models AVDS-1790-2C
and AVDS-1790-2D)

a. Removal.

(1) Disconnect fuel outlet hose (1, fig. 2-9) from
pump outtet adapter. Collect fuel in a suitable con-
tainer and discard. Disconnect fuel pump inlet
tube nuts (2). Remove two machine screws,
lockwashers and one flat washer (3) and pull
backflow valve away from bracket as necessary and
remove fuelinlet tube.

(2) Remove fuel pump outlet adapter (4) and
fuel inlet connector (5) from fuel pump. Retain
adapter and connector for installation in replace-
ment pump.

(3) Remove four self-locking nuts and flat
washers (6) and remove fuel pump from pump
adapter. Remove and discard fuel pump mounting
gasket.

b. Installation.
NOTE

Pump replacement will be made with en-

gine Fuel Pump Kit, Refer to TM 9-2910-

213-34.

(1) Position fuel pump mounting gasket on
studs and position fuel pump on pump adaptei. Be
sure fuel pump shaft splines are properly alined
with drive coupling before securing pump to pump
adapter. Install four-self-locking nuts (6, fig. 2-9)
and flat washers securing pump to adapter.

(2) Install fuel inlet connector (5) and fuel
pump outlet adapter (4) in fuel pump.

(3) Position fuel inlet tube between back-
flow valve and fuel pump. Loosely install two
screws, lockwashers and one flat washer (3) secur-
ing bLackflow valve to mounting bracket. Connect

fuel inlet tube nuts (2) to backflow valve and fuel
pump. Tighten two screws (3) and connect fuel
outlet hose (1) to pump outlet adapter,

NOTE
Open bleeder valve on fuel/water
separator filter and purge fuel system
(para2-23).Close bleeder valve after purg-
ing system.

STRUEL L,

PUMP
ADAPTER

YA Dl

8
4

1 Fuel outlet hose 4 Fucl pump outlei adapter
2 Fuel pump inlet tube nut S Fuel inlet conneclor

3 Screw, lockwasher 6 Self-locking nut

Figure 2-9. Remowving oy installing fuel pump,
model AVDS-1790.2C and AVDS-17%0-2D engines.
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2-17.1. Fuel Pump (Model AVDS-1780-2DR)

«. Removal.

(1) Disconnect fuel outlet hose (1, fig. 2-9.1) and
fuel inlet hose (2) from respective elbows. Collect
fuel in a suitable container and discard.

(2) Remove four self-tocking nuts and flat
washers (3) and remove fuel pump from adapter.
Remove and discard fuel pump mounting gasket
4).

(3) Remove fuel inlet and outlet connectors and
elbows and retain for installation on the replace-
ment fuel pump.

b. Installation.

NOTE
Pump replacement will be made with En-
gine Fuel Pump Kit, refer to TM 9-2910-
213-34.

1 Fuel outlet hose
2 Fuel inlet hose

(1) Install fuel inlet and outlet connectors and
elbows. Tighten elbows toposition shown in figure
2-9.1.

(2) Position fuel pump mounting gasket on
studs and install fuel pump on adapter. Be sure
fuel pump shaft spline is properly alined bLefore
securing pump toadapter. Install four flat washers
and self-locking nuts (3, fig. 2-9.1) securing pump to
adapter. )

(3) Connect fuel inlet hose (2) and fuel outlet
hose (1) to the elbows.

NOTE
®pen Dbleeder valve on fuel/water
separator filter and purge fuel system
(para 2-23).Close bleeder valve after purg.-
ing system.

LA CONNECTOR g, ¥

7

TA055524

3 Self-locking nut and flat washer
4 Gasket

Figure 2.9.1. Removing or 1nstalling fuel
pump, node! AVDS-1790-2DR engine.
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2-18. Starter

NOTE

Starter removal and installation instruc-

tions for Model AVDS.1790-2DR are simi-

lar to those described below except that

thisengineis not equipped with an engine

wiring harness.
«. Removal,

(1) Disconnect wiring harness electrical con-
nector (1, fig. 2-10) from starter low voltage protec-
tive module. Remove machine bolt and lockwasher
(2) attaching cable loop clamyp to protective module
bracket. Remove hexagon nut and lockwasher (3)
and disconnect two wiring harness cables (4) and
electrical lead (S). Install hexagon nut and lock-
washer on starter terminal.

NOTE

Model AVDS-1790-2C has two starter elec-
trical (ground) leads (5, fig. 2-10). Late model
AVDS-1790-2C and AVDS-1790-2D engines
have the starter low voltage protective module
mounted on top of the engine. Models
AVDS-1790-2D and AVDS-1790-2DR have
one starter electrical (ground) lead (5).

STARTER LOW
_ VOLTAGE PROTECTIVE
[T\ MODULE

BRACKET

STARTER
SUPPORT

TA265624 |}

6 Machine bolt and flat washer
7 Hexagon nut and lockwasher
8 Starter cable

9 [Clectirical lead

10 Machine screw

I LElectrical connector

2 Machine boit and lockwasher
3 Hcxagon nut and lockwasher
4 Electricat cable

S Electrical lead (ground)

Figure 2.10. Connecting or disconneciing starter electrical leads.
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(2) Remove machine bolt and flat washer (6)
and remove and retain electrical lead (5) for use on
replacement starter.

(3) Remove hexagon nut and lockwasher (7)
and disconnect two startcr cables (8) and starter
low voltage protective module electrical lead (9).
Install hexagon nut and lockwasher (7) on battery
terminal,

(4) Remove machine screw (10) and discon-
nect starter low vollage protective module electri-
cal lead. Install machine screw in starter connector.

(5) Remove three machine bolts and lock-
washers (1, fig. 2-11) and rcmove starter low
voltage protective module and bracket (2) as an
assembly. Remove two self-locking nuts (3) and
clamping bars (4) and remove starter retaining “U”
bolt (5). Remove three machine bolis and fat
washers (6) and remove starter support (7) and
starter cradle as an assembly.

| STARTER LOW
VOLTAGE PROTECTIVE
MODULE

STARTER
_ASSEMBLY
i

| ©) CRANKCASE
6 NG TA265625 i

Machine bolt and lockwashesr

Bracket

Self-locking nut

Clamping bar

“U” bolt

Machine bolt and Rat washer

Starter support

Screw and flat washer |

O NE WK =

Figure 2.11. Remaving or installiug starter low voltage
protective module and starter support,

(6) Install suitable blocks (fig. 2-12) under
starter assembly for support. Remove two self-
locking nuts from bolts and one self-locking nut
from stud (behind starter) using open end wrench
Part No. 8761568.

Change 3 2-34.1 (2-34.2 blank)
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fTE L(HER LEFT REAR SHROUD PLFATE
4 HAS BEEN REMBVED FOR CLARITY, .

M TA0859

Figure 2.12. Removing or instolling starter mounting nuts.

(7) Remove starter assembly (fig. 2-13) from star-
ter adapter. Remove and discard mounting gasket.

Figure 2.13. Removing or installing starter assembly.

b. Installation,

(1) Install two bolts through transmission and
starter adapter. Install new mounting gasket (fig. 2-
13) on starter adapter. Position starter assembly on
starter adapter and position suitable blocks (fig. 2-12)
under starter assembly for support.

(2) Install two self-locking nuts on bolts and one
self-locking nut on stud (behind starter) using open
end wrench Part No. 8761568 (fig. 2-12).

(3) Position the assembled starter support (7, fig.
2-11) and cradle on oil pan and install three bolts and
flat washers. (6) Tighten only until bolt heads engage

the washers (fingertight).
NOTE

It is of utmost importance that the starter
support, cradle, and ''U" bolt be installed
in a manner that will not disturb starter
mounting alinement and still furnish
adequate support to minimize vibration.

Misalinement of 0.010-in. in any direction
is sufficient to cause a leak (pressure loss)
between the starter mounting flange and
the starter housing.

(4) Loosen four screws (8, fig. 2-11), allow-
ing cradle screws to move freely in clongated holes
in support. Position the “U” bolt (5) over the
starter and secure to cradle with two clamping bars
(4) and self-locking nuts (3). Tighten nuts evenly.

(S) Tighten four screws (8, fig. 2-11) and
three machine bolts (6) securing starter support to
oil pan. °

(6) Position starter low voltage protective
modulc and bracket (2, fig. 2-1]) on crankcase and
secure with three machine bolts and lockwashers
(1).

(7) Install starter low voltage protective mod-
ule electrical lead and secure to starter with
machine screw (10, fig. 2-10). Install machine bolt
and lockwasher (2) on cable clamp and secure to
module bracket.

(8) Install starter low voltage starter protective
module electrical lead (9) and two starter cables
(8) on battery terminal and secure with hexagon
nuts and lockwashers (7).

(9) Install two wiring harness cables (4) and
electrical lead (5) on starter terminal and secure
with hexagon nut and lockwasher (3). Connect
wiring harness electrical lead (1) to starter low
voltage protective module. '

(10) Install machine bolt and two flat washers
(6) on electrical lead (5) and secure to starter
support.
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2-19. Generator
a. Model AVDS-1790-2C Engine

(1) Removal.
{a) Remove self-locking nut and flat washer
(1, fig. 2-14) and disconnect assembled wiring
harness cable (2). Install self-locking nut and flat
waslher. Remove self-locking nut and {lat washer
(3) and disconnect assembled electrical lead
(ground, 4). Install self-locking nut and flat washer.

{b) Remove capscrew and two flat washers
(5) and remove and retain assembled electrical lead
(ground, 4) for installation on replacement
generator. Disconnect wiring harness electrical
leads (6) and (7).

P SR
‘*-ﬁ GENERATORL.Y
,’.!__ ! PP_QR P
= o

1 Self-locking nut and fla1 washer

2 Assembled electrical cable

3 Seil-locking nu1 and fla1 washes

4 Assembled electrical lead (Bround)
$ Capscrew and flat washer

6 Llectrical lead (connector)

7 Elecirical lead (connector)

Figure 2-14. Connecting or disconnecting generator electrical
leads, mode! AVDS-1790-2C eugine.

(¢} Disconnect oil inlet hose (1, fig. 2-15) and
drain oil into a suitable container. Loosen locking nut
(2) and remove oil inlet elbow (3). Remove and discard
preformed packing. Retain elbow, nut, and washer
for installation in replacement generator. Disconnect
oil return hose (4). Remove and retain oil return hose
union (5). Remove.and discard preformed packing.

(d) Disconnect generator rear oil drain tube (6)
and front oil drain tube (7) and drain oil into a
suitable container. Remove and retain oil drain tee
(8) for installation in replacement generator. Discon-
nect and remove generator front oil drain tube and/or
remove and retain front oil drain tube elbow and nip-
ple (9). Disconnect vent hose (10). Remove and retain
vent hose adaptler (11) and vent restrictor (12).

2.36 Cliange 3

{(e) Remove nut (13), and disengage generator
cradleassembly retaining straps (14). Loosen nut (15)
and remove ‘'V” band clamp (16). Remove generator
(17) from cradle assembly (18). Remove three
capscrews and flat washers, (19) and remove
generator support (20) and cradle as an assembly.

PREFORMED S |
PACKING

TA126091

Oilinlet hose
Locking nut
Oil inlet elbow
Qil return hose
Qil return hose union
Rear oil drain tube
Front oil drain tube
Oil drain tee
Oil drain tube elbow and nipple
10 Vent hose
11 Vent hose adapter
12 Vent restrictor
13 Nut
14 Strap
15 Nut
16 “V* band clamp
17 Gencrator
18 Cradle assemnbly
19 Capscrew and flat washer
20 Support
21 Screw [ |
Figure 2.15. Removing or installing generator, Model
AVDS.1790-2C Engine.

WA WMEH W —

(f) Position generator coupling tool, Part
No. 11684153, on generator drive adapter (2) and
secure with band clamp (3). Using suitable block-
ing material, block the crankshaft so it will not
rotate, Using a 300 pound-feet capacity torque
wrench, remove backlash and gradually increase
torque to 167 pound-feet (fig. 2-15.1). If slippage
occurs below 167 pound-feet, the drive gearshaft is
defective and must be replaced. Check torque
rotational deflection rate. Using same coupling tool
and torque wrench, apply 167 pound-feet torque.
Note deflection in degrees from zero torque to 167
pound-feet torque. If rotation is less than 8
degrees, or greater than 17 degrees, the drive
gearshaft is defective and must be replaced.
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TA126195

I Generator coupling tool
2 Generator drive adapter
3 “V” band clamp

Figure 2.15.1. Checking generator drive gear slip torque and
rotational deflection.

ADAPTER
::;‘ 5 A ' 248 5
* 'SELF-LOCKING BOLT
s e o TA126092
='W MAX

Figire 2.16. Removing er installing generator adapter.

(g} Remove six self-locking bolts (fig.
2-16) and remove generator adapter. Remove and
discard mounting gasket. The adapter (lig. 2-16)

must be retained for installation with replacement
generator.

(h} Remove self-locking nut and flat washer
located at nine o’clock position and five bolts and
lockwashers (fig. 2-17) and remove generator drive
adapter with drive gear shaft and bearing as an
assembly. Remove and discard gasket.

(2) tustallation.

(a) Using a new generator drive adapter
gaskel. install generator drive adapter (fig. 2-17)
with drive gearshatt and bearing as a unit. Secure
generator drive adapter assembly to crankcase
assembly with five bolts and lockwashers and one
selt-locking nut and Mat washer on stud behind
adapter.

() Install new mounting gasket (fig. 2-16)
on generator adapter. Install adapter and secure
with six self-locking bollts.

(c) Install oil inlet elbow (3, fig. 2-15) and
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MACHINE BOLT
—  LOCKWASHER

GENERATOR
DRIVE ADAPTER
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Figure 2.17. Removing or installing generator drive gear
adapter and associated parts, model AVDS.1790.2C engine.
washer in generator (17) using new preformed
packing and tighten locking nut (2). Install oil
return hose union (S) in, generator using new
preformed packing. Install oil drain tee (8), drain
tube elbow and nipple (9), vent restrictor (12), and

vent hose adapter (11) in generator.
NOTE

It is of utmost importance that the generator
support and cradle assembly be installed in a
manner that will not disturb generator mount-
ing alinement and still furnish adequate
support to minimize vibration. Misalinement
of 0.010-in. in any direction is sufficient to
cause a leak (pressure loss) between the
generator mounting flange and the generator
mounting adapter.

(d) Install generator (17). Be certain genera-
tor spline is properly alined with generator drive
gear assembly, and one retaining strap is located
behind the generator. Install “V" band clamp (16)
and tighten nut (15).

fe) Position the assembled generator
support (20) and cradle assembly (18) on oil pan
and install three capscrews and flat washers (19).
Tighten screws only until heads engage washers
(finger-tight), Loosen two screws (21) allowing
cradle to move freely in elongated holes in the
support. Position retaining straps (14) over genera-
tor and secure with nuts (13), Tighten two screws
(21) securing cradle to support. Tighten three
capscrews (19),

TM 9-2815-220-34

{f) Connect vent hose (10) to vent hose
adapter (11), front oil drain tube to drain tube tee
(8) and elbow (9), and rear oil drain tube (G6) to oil
drain tee (8). Connect oil return hose (4) to oil
return hose union (5) and oil inlet hose (1) to oil
inlet elbow (3).

NOTE
Most AVDS-1790-2C engines were built with
the electrical leads (ground, fig. 2-14) secured
to a common capscrew al the generator
support. When installing the electrical leads
(ground), each lead must be secured with an
individual capscrew.

(g) Clean electrical leads (ground) terminals.
Install one flat washer in (he generator support
upper counterbore (fig. 2-17.1). Secure the inner
lead with one flat washer and capscrew. Remove
lower right generator support capscrew and flat
washer. Discard capscrew. Install one flat washer in
generator support counterbore. Secure the outer
lead with one flat washer and new capscrew
(3/8-24 x 1-3/4 long). Torque tighten capscrews to
275 pound inches. Clean ground lead ends and
hardware. Apply a liberal coating of silicone
rubber, air-drying adhesive (MIL-A-25457) to the
ground lead ends and attaching hardware. Optional
materials include Dow Corning coating compound
No. 3140 or RTV 3145; Dow Corning A-4000 also
meets specification MIL-A-25457.

T
id)

vA126227

3/8-24 X 1-3/4 CAPSCREW
tigure 2-17.1. Instotling electricel leads (ground)

{#) Connect wiring harness electrical leads (6
and 7, fig. 2-14). Install assembled electrical lead
(ground, 4) on generator terminal and secure with
self-locking nut and flat washer (3). Install
assembled wiring harness cable (2) on generator
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terminal and secure with self~locking nut and flat
washer (1).
b. Model AVDS-1790-2D and AVDS-1790-2DR
engines.
NOTE
Model AVDS-1790-2DR engine generator
removal and installation instructions are
similar to those deseribed below except
that this engine is not equipped with an
engine wiring harness.
(1) Removal.
(a) Remove two capscrews, lockwashers and
flat washers (fig. 2-18) and remove generator air
intake tube from generator blower motor housing.

'.-3‘.' E X - "
CAPSCRE [y B, GENERATOR
ILOGKWASHER GENERATOR  BLOVER
FLAT WASHERJAIR INTAKE TUBE yOTOR
) / g } o
..5335'011? BRACKET peigmits

Figure 2-18, Remeving or installing generator
utr intake tibe, model AVDS-1790.2{) engine.

(hb) Remove self-locking nut and ftat washer
(1, fig. 2-19) and disconnect electrical cable (2) and
electrical lead (3) and (4). Install self-locking nut
and flat washer (1). Remove self-locking nut and
flat washer (5) and disconnect electrical lead (6).
Install self-locking nut and lockwasher (5). Remove
self-locking nut and flatwasher (7) and disconnect
electrical lead (8). Install self-locking nut and flat-
washer (7).

fc) Remove selflocking nut and (lat
washer (1, fig. 2-20) and disconnect electrical lead
(2), Install self-locking nut and flat washer. Re-
move screw and
electrical lead. Remove capscrew and lockwasher
(4) and disconnect electrical lead (5), Disconnect
and remove wiring harness (6),
(d) Remove sell-locking nut (1, fig. 2-21)

and clamping bar (2), Loosen two screws (3).
Remove four bolts and flat washers {4) and remove
generator support (5) cradle (6) and U bolt (7) as
an assembly.

(e) Loosen exhaust tube hose clamp (8) and
remove two generator boot clamps (9).

(f) Slide boot back on generator far enough
to expose the mounting nut access openings (fig.
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flat washer (3) and remove,

1&_1_‘_:_!_,51_5 a

1 Seif-locking nut and flat washer
2 Electrical cable

3 Electrical lead

4 Electrical lead

5 Self-locking nut and flat washer
6 Electrical lead

T Self-locking nut and fist washer
8 Electrical lead

Figure 2.19. Connecting or disconnecting generator electrical -
{cads, model A} BS.1790.2D engine.

TA265626 1}

4 Capscrew and lockwasher
5 Electrical lead
6 Wiring harness

I Self-locking nut and flat washer
2 Electrical lead
3 Screw and flat washer

Figure 2.20. Removing or installing generator electrical lead
and wiring harness, model AV'DS.1790.2D engine.

2-22). Using box wrench Part No. 10935476, loosen
but to not remove, six self-locking nuts to permit



TA265627 f

6 Cradle
7 U bolt
8 Hose <lamp

3 Screw
4 Bolt and flat washer ]9 Beot clamp
5 Support '8 Beot

I Self-locking nut
2 Clamping bar

Figure 2-21. Removing er installing generator, model
AVDS-1790-2D and AV DS-]790-2DR engines.

rotation of generator to aline the largeopeningsin
the elongated mounting slots.

(¢9) Rotate generator counterclockwise until
large elongated openings in flange are alined with
mounting nuts and remove generator and boot.
Remove boot from generator. Remove six self-
locking nuts.

(2) Installation.

NOTE
Apply silicone compound (MIL-S-8660) to
the inside of the generator boot sealing
surfaces before installation.

(a) Install but do not tighten six self-locking
nuts. Loosely install generator boot on generator
so that the mounting access openings (fig. 2-22) are
exposed. Position generator so that large elon»
gated openingsin (lange are alined with mounting
nuts and install generator and rotate coun-
terclockwise and tightensixself-locking nuts using
box wrench Part No. 10935476.

(b) Install exhaust tube huse clamp (8, fig.
2-21) on generator boot (10), rotate boot to
position shown and tighten exhaust tube hose
clamp. Install two generator boot clamps (9).

NOTE
It is of utmost importance that the
generator support,cradle,and “U” bolt be
installed in a manner that will not disturb
generator mounting alinement and still
furnish adequate support to minimize
vibration. Misalinement of 0.010in.in any
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direction is sufficient to cause a leak
(pressure loss) between the generator
mounting flange and the generator
mounting adapter.

Figure 2-22. Loosening or tightening generator mounting
nuts, model AVDS-1790-2D and AVDS-1790-2DR etigines.

{c) Position the assembled generator cradle
(6, fig. 2-21) and support (5) on the oil pan and
install four bolts and flat washers (4). Tighten bolts
only until heads engage washer (fingertight).
Loosen two screws (3) securing cradle to support
allowing cradle to move freely in elongated holes in
the support. Install “U” bolt (7) over generator
and secure with two clamping bars (2) and two
self-locking nuts (1). Tighten two screws (3)
securing cradle to support. Tighten four bolts (4).

(d) Tlustall wiring harness (6 , fig 2-20) on
blower notor connection. Install capscrew and
lockwasher (4) on electrical lead (5) and secure to
crankcase. Install electrical lead (2) on generator
terminal and secure with self-locking nut and flat
washer (1), Install electrical lead on generator
cradle and secure with screw and flat washer (3),
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(e) Install electrical lead from blower motor
harness (1, fig. 2-19) cireuit number 530 (3) and
electrical cable (2) on generator terminal “B”. Se-
cure with self-locking nut and flat washer (1). In-
stall electrical lead 478 (8) on generator terminal
“D'" and secure with self-locking nut and flat
washer (7). Install electrical lead 1 (6) on generator
terminal A" and secure with self-}ocking nut and
flat washer (5).

(f) Install generalor air intake tube (fig.
2-18) on generator blower motor housing and se-
cure to front and rear support brackets with two
capscrews, lockwashers, and flat washers.

2-20. Turbosupercharger (Models AVDS-
1790-2C and AVDS-1790-2D)

a. Removal.
NOTE
Similar procedures are required to re-
move the left and right turbosuperchar-
gers. For instructional purposes, removal
of the left turbosupercharger isdescribed.
Removal procedures for the right tur-
bosupercharger are the same, except for
the oil filler tube installation.
{1) Loosen two hose clamps (fig. 2-23) on oil
filler tube.

¥ “LOOSEN THO ADJUSTABLEE
HOSE CLAUPS |

i

TN TA021857

Figure .24, Lansening 1 tightening il filler apper and lower
tihe hose conuection, modet AVS.1290.2C and
AVDS 1790.21) eugines.,

(2) Removetwomachine bolts andlockwashers
(1, fig. 2-24) and one bolt and self-locking nut (2) and
remove upper oil filler tube (3).

(3) Remove one self-locking nut and machine
bolt (4) and seven assembled washer bolts (5) and
remove lower left rear shroud plate (6).

(4) Remove machine bolt and self-locking nut
(1, fig. 2-25) and two assembled washer bolts (2),
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and remove turbosuperchargerouter shroud plate
(3).

(5) Disconnect turbosupercharger oil inlet
hose (4). Remove oil inlet elbow (5) and oil inlet

. nipple (6) and retain for installation in replacement

turbosupercharger. Remove grommet (7) and pull
oil inlet hose (4) through opening in inner shroud
plate.

TA126170|

1 Machine bolt and lockwasher

2 Machine bolt and self-locking nut
3 Upper oil filler tube

4 Machine bolt and sclf-locking nut
5 Asserabled washer bolt

6 Lower left rear shroud plate

Figure 2-24. Renmoving orinstalling lower lef? rear shroud
plate, und upper oil filler {1be, maodel AVDS-1790-2C and
AVDS-1790.28 engines.

{6) Remove three assembled washer bolts (fig.
2-26) and one self-locking nut and bolt, and remove
inner shroud plate.

(7) Loosenself-locking nutson hose clamps (fig.
2-27). Remove six self-locking nuts and remove air
outlet elbow. Remove and discard air outlet elbow
gasket. Remove two self-locking nuts and flat
washers at turbosupercharger mounting base
studs.

(8) Loosen two adjustable hose clamps (fig.
2-28). :

(9) Remove eight self-locking nuts, flat
washers and capscrews (fig. 2-29). Separate
exhaust pipes from turbosupercharger and re-
move and discard two gaskets. Remove tur-
bosupercharger (fig. 2-28),

b. Installation.

(1) Install turbosupercharger on mounting
base studs (fig. 2-28) and insert turbosupercharger
oil drain tube into oil drain tube hose. Install new
gaskets (fig. 2-29) and secure exhaust pipes to tur-
bine housing with eight self-locking nuts, flat



1 Machine bolt and sell-locking nut 5 Oil inlet elbow

2 Assembhled washer bolt 6 Qil intet nipple

3 Turbosuperchargzer auter shroud plate 7 Grommet

4 Oil inlet hose

Figure 2-25. Remaving vr tnxtalling ticrbosnpercharyer onder

ghrowd plale, il inlet elbnw and nippte, model AVDS-1790-2C
wned AVOISA790.20 cugines.

Figure 2.26. Remunving or instutling inner shroud plate,
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FLAT WASHER mtarrfm'l'ﬁ?m

Figure 2-:27. Kemoviug ar tnstatling tiubosuprerchurger air nutlet
elbore.

BOUNTING &5
eASE §100 e

Fligure 2-28. Lunsening ar tightening twrbosupercharger wil
drain tiehe huse costiecti.
washers and capscrews. Secure oil drain tube to oil
drain hose with adjustable hose clamp (fig. 2-28).

(2) Secure turbosupercharger to mounting
base with two self-locking nuts and flat washers
(fig. 2-27). Install air outlet elbow using new gasket
and secure with six self-locking nuts. Repositian
and tighten hose clamps.

(3) Install inner shroud plate and secure to oil
cooler frame and upper access cover with three
assembled washer bolts (fig. 2.26) and one self-
locking nut and machine bolt.

(4) Insert oil inlet hose (4, fig. 2-25) through
opening in inner shroud plate. Install oil inlet nip-
ple (6) and oil inlet elbow (5) in turbosupercharger
and connect oil inlet hose. Install oil inlet hose
grommet (7). Install outer shroud plate (3) and se-
cure to turbosupercharger heat shield with ma-
chine boit and self-locking nut (1) and two assem-
bled washer bolts (2).

Change1 2-41



TM 9-2815-220-34

TG 1637

Figure 2-29. Disconnecling or connecting exhaust pipes at tur-
bine housing.

(5) Install Jower left rear shroud plate (6, fig.
2-24) and secure to Jower transmission shroud,
inner turbosupercharger shroud, turbosupercharger
base and tie red with seven assembled washer bolts
(5) and to turbosupercharger outer shroud with
one self-locking nut and belt (4).

(6) Install upper oii filler tube (3) through lower
left rear shroud plate and insert lower end of tube
in hose (fig. 2-23). Secure upper oil filler tube
bracket to turbosupercharger outer shroud plate
with one machine bolt and self-locking nut (2, fig.
2-24) and to turbosupercharger base and tie rod
with two machine bolts and lockwashers (1).
Tighten hose clamps (fig. 2-23).

2-20.1. Turbosupercharger (Model AVDS-
1790-2DR)

&. Removal
NOTE
Similar procedures are required to re-
move the left and right turbosupercharg-
ers. For instructional purposes, removal
of the left turbosupercharger is described.

2.42 Change 2

Removal procedures for the right tur-
bosupercharger are the same, except for
the oil filler tube installation.

(1) Loosen hose clamp (1, fig. 2-29.1) on oil filler
tube hose. Remove capscrew and self-locking nut
{(2) securing upper oil filler tube to upper support.
Remove capscrew and self-locking nut (3) securing
tube to lower support, and remove the upper oil
filler tube (4). Install protective cover on lower oil
filler tube opening.

(2) Disconnect turbosupercharger oil inlet
hose (4, fig. 2-25). Remove oil inlet elbow (6} and oil
intet nipple (6) and retain for installation in re-
placement turbosupercharger.

(3)Loosenself-locking nuts on hose clamps(fig.
2-27). Remove six self-locking nuts and remove air
outlet elbow. Remove and discard air outlet elbow
gasket. Remove two self-locking nuts and flat
washers at turbosupercharger mounting base
studs (fig. 2-27).

(4) Loosen upper adjustable hose clamps (fig.
2-28).

(5) Remove eight self-locking nuts, flat
washers and capscrews (fig. 2-29.2). Remove upper
oil filler tube support and separate exhaust pipes
from turbosupercharger. Remove and discard two
gaskets. Remove turbosupercharger.

b. Installation.

(1) Install turbosupercharger on mounting
base studs (fig. 2-28) and insert turbosupercharger
oil drain tube into oil drain tube hose. Install new
gaskets (fig. 2-29). Position upper oil filler tube
support as shown in figure 2-29.2 and secure
support and exhaust pipes to turbine housing with
eight self-Jocking nuts, flat washers and capscrews.
Tighten upper oil drain hose clamp (fig. 2-28).

(2) Secure turbosupercharger to mounting
base with two self-locking nuts and flat washers
(fig. 2-27). Install air outlet elbow using new gasket
and secure with six self-locking nuts. Reposition
and tighten hose clamps.

(3) Install oil inlet nipple (6, lig. 2-25) #ad oil
inlet elbow (5) in turbosupercharger and connect
oil inlet hose.

(4) Remove protective cover and install upper
oil filler tube in oil filler tube hose (fig. 2-29.1).
Secure the upper eil filler tube to the upper
support with one capscrew and self-locking nut (2).
Secure the tube to the lower support with one
capscrew and self-Jocking nut (3). Tighten hose
clamp (1).
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03 HOS\E/ TA265628]

1 Hose clamp
2 Capscrew and self-locking nut
3 Capscrew and self-locking nul
4 Upperoil filler tube
Figure 2-29.1. Removing or installing upper oil filler tube
model AVDS.]790-2DR engine.

YV FILLERTUBE -
'\ SUPPORT

N SELF-LOCKING NUT!  s®
) FLATWASHER |
CAPSCREW

5

TA055526 %
- R A sty

Fligure 2.29. 2. Disconnecting or cannecting exhuiest pipes al
turbine heusing, model AVDS-1790.20DR vugie.
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2-21. Fuel Injection Pump

a. Removal,

(1) Remove two machine bolts and lock-
washers (1, fig. 2-30) and two capscrews and
lockwashers (2) and remove cooling [an vane from
front fan housing (3).

(2) Remove two machine bolts and lock-
washers (4) and two capscrews and lockwashers
(5), and remove cooling fan vane (6) from rear fan
housing (7).

NOTE

Model AVDS-1790-2DR is not equipped
with an engine wiring harness, nor an oil
sampling system on the right bank oil
coolers,

(3) Remove four assembled washer bolts (1,
fig. 2-31) securing wiring harness bracket (2) to
right front upper cover. Remove two capscrews
and lockwashcrs (6) and retaining strap (7) from
cable bracket. Set cable bracket assembly aside.
Remove two assembled washer bolts (3) securing
oil sampling valve bracket (4) to right rear upper
cover, Remove four assembled washer bolts and

1 Assembled washer bolt
2 Wiring harncss bracket
3 Assembled washer bolt
4 Oil sampling valve brackcet

Figure 2-31. Removing und installing oil sampling system,

244 Change 3

four loop clamps (S) from the right upper covers.
Set oil sampling system aside for cover removal.

{(4) At left bank oil cooler, remove two cap-
screws and lockwashers (6, fig. 2-31.1) from top re-
taining strap (7) on side cable mounting bracket.
Remove retaining strap and loop clamp (8).

Figure 2-29.3. deleted.

5 Capscrew and lockwashe
6 Cooling fan vane P
7 Rear fan housing

1 Bolt and lockwasher

2 Capscrew and lockwasher
3 Front fan housing

4 Bolt and lockwasher

Figure 2.50. Removing or instelling cooling fan vanes.

7A265629

5 Assembled washer bolt and loop clamp
6 Capscrew and lockwashicr
7 Rctaining strap
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I Socket licad capscrew

2 Assembled washer bolt

3 Cabile bracket

4 Assembled washer bolt and loop clamp

™™ 9-2815-220-34

/ TA265630
— F-

5 Assembled washer bolt and loop clamp
6 Capscrew and lockwasher

7 Retaining strap

8 lLoop clamp

Figure 2-31.1. Rcmoving or installing left wiring harness cable bracket,
model AVDS-1790.2C and AVDS-1790-2D late engines.

(4.1) On early engines, remove four cap-
screws and lockwashers (fig. 2-32) and remove
assembled wiring harness cable bracket from left
front upper cover. Set aside.

AT

. SRR LE7T FRONT

ASSEMBLED CABLE UPPER COVER
BRACKET

F TAD2167%

Figire 2.32. Removing or installing left wiring haruess cable
bracket, model AVDS-1790.2C and AV DS.1790.2D early engines.

(4.2) On late engines remove two assembledl
washer bolts and loop clamps (5, fig. 2-31.1)
securing smoke generating system electrical lead to

left rear upper cover. Remove two socket head
capscrews (1), three assembled washer bolts (2)
and loop clamp. Assembled harness cable bracket
(3) is now loose.

(4.3) Remove three assembled washer bolts
attaching three loop clamps (4, fig 2-31.1) for the
smoke generating fuel tube to the left upper
covers,

(4.4) On Model AVDS-1790-2DR remove
four assembled washer bolts attaching four loop
clamps for smoke generating fuel tube (fig. 2-32.1).

(5) Remove cotter pin, slotted nut and flat
washer (I, fig. 2-33). Discard cotter pin. Remove
front cooling fan and hub assembly (2) from
vertical drive shaft, Remove rear cooling fan and
hub assembly (3) in the same manner.

(6) Remove 12 self-locking nuts and (lat
washers (4) and two assembled washer bolts (right
side only) attaching cooling fan shroud to top
frame. Open gage rod tube cap (5) and remove oil
gage indicator rod. Remove 12 remaining assem-
bled washer bolts (6) and remove left rear upper
cover (7) and left front upper cover (8) with oil
level tube cap assembly attached. Remove and
discard two preformed packings from the oil filler
tube neck. Remove 12 remaining assembled washer
bolts (9) and remove right rear upper cover (10)
and right front upper cover (11).
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TA2656320

Figure 2-32.1. Removing or installing smoke generating system firel hose
loop clamps. model AVDS-1790-2DR engine,

I Cotter pin, slotied nut and Nat washcr
2 Front cooling fan and hub assembly
3 Rear cooling fan and hub asscmbly
4 Sclf-locking nut and flat washer

S Qil gage rod tube cap

8 Left front upper cover
9 Assembled washer bolt
6 Assembled washer bolt 10 Right rear upper cover
7 Left rear upper cover 11 Right front upper cover

Figure 2-33. Removing or installing cooling fan upper covers,
model AVDS-1790-2C and AVDS-1790-2D engines.

(6.1) On Model AVDS.1790-2DR open oil
gage rod tube cap (I, fig. 2-33.1) and remove oil
gage indicator rod. Remove 12 self<locking nuts
and flat washers (2) and four assembled washer
bolts (3) attaching cooling fan shroud to top
frame. Remove two assembled washer bolts (4) and
remove retaining strap (5), Remove eight assem-
bled washer bolts (6) and lift left front upper cover
assembly (7), with oil level indicator tube cap
attached, from the oil level indicator tube assem-
bly. Remove and discard the two preformed
packings from the tube cap neck. Remove eight
assembled washer bolts and remove the left rear
upper cover (8). Remove five assembled washer

2-46 Change 3

bolts (9) and remove cover adapter (10). Remove
10 assembled washer bolts (11) and remove right
rear upper cover (12). Remove 12 assembled
washer bolts (13) and remove right front upper
cover (14).

(7) Remove five assembled washcr bolts and
two loop clamps (fig. 2-34) attaching cooling fan
shroud to left and right front shroud.

(8) At rear of engine remove four self-locking
nuts (not shown) and four assembled washer bolts
(1, fig. 2-35), securing the fuel return tube clamps
to the inside of the shroud. Reniove the (hree
remaining assembled washer bolts (2) securing the
cooling fan shroud to the rear shrouds. Remove
cooling fan shroud and fan housing,

(9) Remove 12 self-locking nuts (not shown)
and machine bolts (fig. 2-36) and associated plates
and clamps fromn left bank injector tube clamp
supports at No. | L through 6L cylinders (1, fig.
2-37). Remove clamps from supports at No, 1R
through 6R cylindersin the same manner.

(10) Remove eighteen self-locking nuts and
machine bolts (1, fig. 2-37) and associated plates
and clamps from fuel injector tube clamp brackets
(2). Remove twelve self-locking nuts and machine
bolts (3) and associated plates and clamps from
fuel injector tubes. Remove two self-locking bolts
(4) and remove plate and clamps from fuel injector
tube clamp bracket.

(11) Using crowfoot adapter, loosen 12 fuel
injector support nuts (fig. 2-38) and disconnect 12
fuel injector tube nuts from fuel injector nozzles.

(12) Loosen 12 fuel injector support nuts
(fig. 2-39) and disconnect 12 fuel injector tube
connectors from fuel injection pump. Remove tuel
injector tubes and install caps (1, fig. 2-40) in fuel
injection pump tube openings.
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1 QOil gage rod tube cap 6 Assembled washer bolt 11 Assembled washet belt

l 2 Self-locking nut and flat washer 7 Left front upper cover assembly £2 Right rear upper cover
3 Assembled washer bolt 8 Left rear upper cover 13 Assembled washer bolt
4 Assembled washer bolt 9 Assembled washer bolt 14 Right front upper cover
S Retaining strap 10 Cover adapter

Figure 2-33.1. Removing or installing cooling fun upper covers,
medet! AVDS-1790-2DR engine,
- Figure 2.33.2. Deleted

ASSEMBLED ASSEMBLED COOLING FAN 1
WASHER BOLT WASHER BOLT FAN SHROUD 1 N HOUSING

= .o ® % :
P«Q@nﬂ A ©TA265633
o (T —oo— |l U~ £

Figure 2-34. Disconnecting or connecting froni end of cooling fart
shroud,

1 Assembled washer bolt, flat washer, hexagon nut
2 Assembled washer bolt

Figure 2-35. Disconnecting or conrecting rear end of cooling fan
shroud, model AVDS-1790-2C and AVDS-1 790-2D engines.
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(13) Disconnect electricallead (2, fig. 2-40). Dis-
connect oilinlet hose (3) and fuel inlet hose (4) from
adapters. Disconnect fuel return hose (5) from
check valve (6). Remove and retain check valve for
use in replacement pump.

NOTE

Model AVDS-1790-2DR engine fuel re-

turn check valve and elbow are routed

around the right side of the rear fan drive
housing. However, disconnect and con-
nect procedures are identical.

(14) Remove cotter pin and flat washer (1, fig.
2-41), and separate manual fuel shutoff rod assei-
bly (2) from lever. Discard cotter pin. Disconnect
spring (3) from lever. Remove and retain for instal-

Figure 2.36. Removing or installing fuet injector lefr and right lation on replacement injection pump, two
bank tiebe clamps from clemp supports.

Figure 2-35.1. Deleted
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1 Sell-locking nut and machine bolt
2 Tube clamp brackcet

3 Self-Jocking nut and machine bolt
4 Sclf-locking bolt

Figure 2-37. Removing or installing fuel injector tube clamp from injector tubes and
brackets.
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Figure 2-37.1. Dcleted
CROW FOOT ADAPTER
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Figure 2.39. Removing or installing fuel injector tubes from fuel
injeetion pump.

3 Oil inlet hose
4 Fuel inlet hose

i Cap 5 Fuel return hose
2 Electrical lead 68 Check valve

Figure 2-40. Bisconnecting v conneclinyg clectrical lead aud fuel
urd oif hoses,
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capscrews and lockwashers (4), spring angle
bracket (5) and spring (3). Remove self-locking nut,
washer, and machine bolt (6) and separate {throttle
control rod assembly (7) from injection pump.

(14.1) Remove cotter pin and {lat washer (1,
fig. 2-41.1), and separate manual fuel shut-off rod
assembly (2) from lever. Discard cofter pin. Re-
move spring (3) from lever and angle bracket.

Remove three capscrews and lockwashers (4) and I

TAO21631

1 Cetter pin and flat wusher

2 Manual fuel shut-ofl rod assembly

3 Spring

4 Capscrew and lockwasher

5 Spring angle brackut

6 Self-locking nuvt, washer and machine bolt
7 Throttle control red assembly

Fligure 251, Disconnecting nr eottnecting miamd fuel shit-off
rud, teeottle control vad. nnd spring angle bracket, wnodel
AVDS-1290-2C vnd AVDS 1 790-21) cngines.

remove angle bracket (5) from fuel injection pump,
Retain spring (3), capscrews and lockwashers (4)
and angle bracket (5) for installation on the
replacement fuel injection pump. Remove
self-locking nut, {lat washer and machine bolt (6)
and separate throttle control rod assembly (7)
from fuel injection pump lever. Remove self-lock-
ing nut, flat washer and machine bolt (8) and
remove throttle control rod assembly (7).

(15) Turn flywheel using splined wrench, part
No. 10882747 (fig. 2-42), until fuel injection pump
coupling (fig. 2-43)is positioned as shown. Stamp
identification marks on both coupling sleeves. Re-
move four bolts and lockwashers (fig. 2-43), and
associated lock plates and separate coupling
sleeves.

Change 3 2-49 (2-50 blank)
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EXHAUST MANIFOLD

REMOVED FOR CLARITY TA265647 )}
1 Cotter pin and flat washer 6 Seif-locking nut, ilat washer

2 Manual fuet shut-off rod assembly and machine bolt

3 Spring 7 Throttie control rod assembly

4 Capscrew and fockwasher 8 Self-locking nut, flat washer

S Angle bracket and machine bolt

ligure 24 1.1. Disconnecting or connecting manual fuel shui-off rod,
throtile rod and associated parts. model AV1S-1790-2DR engine.

NOTE Y
The fuel injection pump coupling sleeves ' 3 S _

andhubs must beidentified with identical
marks (fig. 2-43) to prevent mismating of
parts. The sleeves and hubs are matched
for each assembly and must not be inter-
changed between assemblies.

(15.1) Position improvised engine turning tool
(1,fig. 2-42.1) on power take-off coupling and secure
with four 7/16-20UNTF x 1 ¥2-inch machine bolts (2).
Install a 1 Y4-inch socket (3) and turn crankshaft
until fuel injection pump coupling is positioned as
shown in figure 2-43. Stamp identification marks
on both coupling sleeves. Remove four bolts and
lockwashers (fig. 2-43) and lock plates and separate
coupling sleeves.

NOTE

The fuel injection pump coupling sleeves

and hubs must be identified with identical

marks (fig. 2-43) to prevent mismating of
parts. The sleeves and hubs are matched

for each assembly and must not be inter-

changed between assemblies.

TURN FLYYHEEL AS

(16) Cut locking wire (fig. 2-44) and remove NECESSARY TO DISCONNECT
three machine bolts and plain washers. Loosen FUEL INJECTION PUMP i
lower rear bolt until threads are free. Bolt cannot COUPLING -

be removed until after fuel injection pump is re-
moved from engine. Remove fuel injection pump
from mounting base. Remove and discard pre-
formed packing from mounting base oil transfer
tube. Remove bolt and plain washer.

Figure 2-42. Turning flywheel using splined wrench, wode!
AVDS-1790-2C and AVDS.1290-21) enginces.
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. l-t—_‘&t?‘r; L re i

/TURN CRANKSHAFT AS NECESSARY
5_ == TO DISCONNECT OR CONNECT FUEL
INJECTION PUMP COUPLING

TA126112§

1 Turning tonl
2 Machine bolt
3 Socket

Figure 2-42.1. Positioning fuel injection pump coupling by tianing eranksheft using impravised turning tool, model
AVDS.1790-2DR engine.

NOTE
Plug or cap fuel and oil openings in pump.

Y

L — R

Z IDENTIFICATION B
MARKS

ll' ((

3

A <" MACHINE BOLT

/ PLAIN VIASHER
b
i

SN “
\%\FUEL INJECTIDN PUNP
: SPLINED COUPLING

|§ Eg Figuve 2-44% Removing or installing fuel mijection pump.
(17) Position a metal rod (fig. 2-45) in one of the
Figure 2-48. Removing fuel injection pump ecoupling bolts. sleeve alinement holes. Coupling sleeve must be in
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a rigid position to remove nut. Remove plain nut
and lockwasher.
NOTE

The nut, lockwasher, and key are part of

the pump assembly and must be installed

on pump after hub is removed.

CAUTION .

The coupling halves are a matched set.

Damage or wear to the sleeve or hub of

either coupling half requires the re-

placement of a complete coupling assem-

bly.

(18) Remove fuel injection pump front coupling
sleeve and hub from injection pump shaft using a
suitable puller (fig. 2-46).

Figure 2.45. ltemeving or inatalling fuel injection pump
coupling.

PULL FUEL INJECTION PUKP FRONT .
COUPLER SLEEVE AND HUB FROM R ]

INJECTION PUMP SHAFT USING A

SUITABLE PULLER TAQ21533

Figure 2-46. Removing fuel injection pump coupling sleeve and
hubd.

b. Installotion
(1) Install woodruff key and injection pump

™ 9.2815-220-34

coupling half on pump shaft and secure with
Jockwasher and plain nut (fig. 2-45). Pésition a
metal rod in one of the sleeve alinement holes and
torque tighten plain nut.to 900 pound-inches. In-
stall new preformed packing in groove in face of
coupling sleeve. Use a light coating of greasc to
hold performed packing in position.

(2) Remove timing hole plug (fig. 2-47). Turn
injection pump shaft with drive coupling untii
marked gear tooth is visible (fig. 2-48).

NOTE

It is possible to have the timing mark on

the coupling alined with mark on the in-

jection pump bearing retaining plate (tig.

2-49) and not have the marked gear tooth

visible in timing hole. Make sure marker

tooth (fig. 2-48) is visible when timing
marks are alined. If the marked tooth is

not visible, rotate the pump shaft 360° in

eitherdirection. Aline the coupling timing

marks and the marked tooth will be visi-

ble in the timing hole. Install timing hole

plug.

NG HOLE
f 3 4'»3'.

i _'_.‘-_,‘ et = IV
4 REMOVE TIMI PLUG

Fignre2-47. Removing arinstalling fuel tnjection pnwp timing
hule pluy.

—~i_EnE Y T §
: TURN INJECTION PUMP
WITH ORIVE COUPLING

UNTIL MARKED GEAR
TOOTH IS VISIBLE

TA21903 .
J=L

Figure 2.48. Fuel injeetion einp timing hole shouing mwarked
yeuar touth,
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V/d
/]

TIMING MARK

TAD21455

Figiere 249, 'V inomg weerks an Juel fijectione pionp bearing
retuining plate uid coupling hub elined.

NOTE

Before the fuel injection pumpisinstalled

on the engine, the engine must be prop-

erly timed with number one right bank

cylinder on the compression stroke. In
order to set engine timing, it is necessary

to remove the primary fuel filter bracket

and throttle linkage to check position of

camshaft lobes (fig. 2-52).

(3) Remove self-locking nut and machine bolt
(1,fig. 2-50) and disconnect rod from injection pump
lever. Remove cotter pin and flat washer (2) and
disconnect rod from manual fuel shut-off lever.
Discard cotter pin. Remove two capscrews and
lockwashers (3) and one capscrew and lockwasher
(4) attaching primary fuel filter bracket (5) and
throttle linkage plate (6) to number 1R cylinder
assembly. Move primary fuel filter and bracket to
one side with inlet and outlet hoses attached. Re-
movetwocapscrewsand lockwashers(7) attaching
throttle cross shaft bracket (8) to crankshaft
damper and oil filter housing. Remove end plate,
and throttle linkage as an assembly. Remove and
discard gasket.

(4) Turn flywhee[ (fig. 2-51), using splined
wrench, Part No. 10882747. Aline 1R INJ PORT
CLOSE timing mark on flywheel with timing
pointer.

2.54 Change 3

X
< 26

‘A

ae \\

1 Seiftlocking nut and machine belt
2 Cotter pin and Nat washer

3 Capserew and lockwashoer

1 Capscrew and lockwasher

A Primary (uel filter bracket

6 Throttle linkage plate

7 Caps rew and lockwasher

8 Throttle cross shaft b cket

Figire 2.50, Removing v installiog prinaey fuel filler bracket
el throttle livkuge.

CAUTION
Be sure pointer alines with correct timing
mark on flywheel (fig. 2-51).

TIMING POINTER

INE FLYWHEEL

HIS MARK

|

Figure 2-51. Flywheel in position for fuel injection puongs timing,
model AVOS-1790-2C and AVS-1790-21) engines.

(4.1) Turn crankshaft (fig. 2-42.1), using impro- _
vised turning tool, until flywheel timing mark 1R
INJ PORT CLOSE is alined with timing mark on
the transmission housing adapter, figure 2-51.1.

CAUTION

Be sure the correct timing :marks are

alined.

—A >

N
T

TA265637 [}



B TRANSHTSSTON
i HOUSING
ADAPTER

R arlh

ﬁiai%infﬂszﬁ*
MARK -

Figure 2.51.1. Flywheel in pusition for fuel injeclion pump
timing, model AVES-1290.2DR engtne.

NOTE
Camshaft lobes must be in position
shown in figure 2-52 for proper injection
pump timing. If not, rotate flywheel 360
degrees to aline timing marks and
properly position camshaft lobes.

(5) Push drive coupling sleeve (fig. 2-53) toward
rear fan and accessory drive housing, until sleeve
clears splined hub. Rotate coupling sleeve until
identification marks approximate the correct posi-
tion to mate with injection pump drive coupling
sleeve identification marks.

{6) Install new preformed packing on fuel in-
Jjection pump mounting base oil transfer tube, and
install lower rear bolt and plain washer (fig. 2-44) in
pump heusing.

NOTE

Be sure fuel injection pump lower right

mounting bolt is inserted in injection

pump before pump is seated on mounting
base. The bolt cannot be installed with
pump in position.

(7) Position pump with mounting bolts on
mounting base and install three bolts and plain
washers(fig. 2.-44). Torquetighten the four bolts to
G600 pound-inches and install locking wire.

T™ 9-2815-220-34

VALVE
ROCKER

ROLLER @

Figure2.52. Corvect pusition nf camshaf? lobes on 1R cylinder for
fijection pronp timing.

AND ACCESSORY
ORIVE_ HOUSING

N :
i

flnewﬁrmnTmnr

Figure 2-53. Correct position of fuel infection pump drive
coupling on hub before pump installation.
NOTE .

Be sure preformed packing is installed in

coupling sleeve.

(8) Install throttle control rod (7, fig. 2-41) and
secure tolever with machine bolt, washer and self-
locking nut. Install spring angle bracket (5, fig.
2-41) on injector pump and secure with two
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capscrews and lockwashers (4). Connect spring (3)
to injection pump lever and to angle bracket. In-
stall manual fuel shutoff rod (2) and secure to in-
jection pump lever with flat washers and cotter pin

(1.

(8.1) Install angle bracket (S, fig. 241.1) on
fuel injection pump and secure with three lock-
washers and capscrews (4). Connect throttle con-
trol rod assembly (7) to pump lever and secure
with machine bolt, flat washer and self-locking nut
(6). Attach the front end of the throttle control
rod assembly (7) to the intermediate throttle lever
and sccure with machine bolt, flat washer and
self-locking nut (8). Attach the manual fuel
shut-off rod assembly (2) to the shut-off lever and
secure with flat washer and cotter pin (1), Install
manual fuel shut-off lever return spring (3).

(9) Position fuel injection pump coupling
sleeves making sure timing marks on bearing re-
taining plate and coupling hub remain alined.
These marks must be alined before attempting to
assemble the coupling. Loosely position four lock
plates, lockwashers, and machine bolts (fig. 2-43) in
drive shaft coupling sleeves. Position two 5/16-in.
steel rods (fig. 2-54),in sleeve alinement holes. Hold
fuel injection pump drive coupling sleeve (nearest
the pump) stationary and rotate the other drive
coupling sleeve counterclockwise to remove
backlash from the pump drive shaft. When
backlash is removed, and flat sides of drive cou-
plings are alined, tighten four drive coupling bolts
securely. When flat sides of diive coupling sleeves
(fig. 2-54) do not mate when backlash is removed,
the coupling sleeves must be separated and reset.
Separate coupling and push sleeve of drive shaft
from hub splines. Adjust sleeve on splines so flat
sides of coupling halves are alined. Torque tighten
coupling bolts to 275 to 325 pound-inches. Remove
two pipe plugs (fig. 2-54) from couplings.

(10) Install 1/16-27 lubrication fitting and lu-
bricate coupling with MIL-G-81322 grease. Discon-
tinue adding lubrication when grease showsin the
hole on opposite side of coupling. Over filling cavity
will result in failure of coupling seals. Remove
lubrication fitting Install the pipe plugs (fig. 2-55).

(11) Instalt throttle cross shaft bracket (8, fig.
2-50), end plate (6) and throttle linkage using new
gasket at 1R cylinder. Install one capscrew and
lockwasher (4) securing end plate to the cylinder
and two capscrews and lockwashers (7) securing
throttle cross shaft bracket to damper housing.
Position primary fuel filter and bracket (5) and
install two capscrews and lock washers (3). Position
throttle control rod and lever and install self-
locking nut and machine bolt (1). Position manual
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Fligure 2.84. Removing frel injection ynimp drive geur troin
backiash.

Reg. Lo Tt W

J') Bl INSTALL 1/16-27 IN. LUBRICATION
B4 FITTING AND LUBRICATE COUPLER |
o WITH MIL-G-81322 GREASE. REPLACE By
) PIPE PLUG AFTEE.'[.UBRI{ZMIGN %\

~

\

L5

Fignre 2.55. Fuel injrection puanpdvive coupling with tubrication
Jitting installed,

fuel shut-off rod and lever and install flat washer

and cotter pin (2).

(12) Check throttle control adjustable rod (fig.
2-56), manual fuel shut-off rod and throttle operat-
ing lever rod for free movement.

(13) Install check valve (6, fig, 2-40). Con-
nect fuel return hose (5) to check valve (6), and
fuel inlet hose (4) and oil inlet hose (3) to
adapters. Connect electrical lead (2).

(14) With throttle linkage in full throttle posi-
tion (A, fig. 2-57), clearance between lever stop pin
and stop on bracket must be 3/16 inch minimum.
With throttle linkage in idle position (B), clearance
between lever stop pin ind stop on bracket must
be 3/16 inch minimum. When the foregoing clear-
ances are not met, loosen loek nuts on adjustable
rod (C), and adjust rod as necessury to obtain
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THROTTLE OPERATING /P
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ALl e
THROTTLE /.

Figure 2-56. Checking throttle linkage for free movement.

required clearance. Tighten lock nuts after adjust-
ment. The idle adjusting screw (D) must not be set
until engine is installed and tested.

TM 9-2815.220-34

(14.1) VWith throttle linkage in full throttle
position (A, fig. 2-57.1) clearance between lever
stop pin and stop on bracket must be 1/8 to 3/16
inch minimum. With throttle linkage in idle posi-
tion (B), clecarance between lever stop pin and stop
on bracket must be 3/16 inch minimum. When the
foregoing clearances are not met, loosen lock nuts
on adjustable rod (C), and adjust rod as necessary
to obtain required clearance. Tighten lock nuts
after adjustment. The idle adjusting screw (D)
solenoid speed control screw (E) must not be set
until engine is instalted and tested.

CAUTION

Special precautions must be taken to
ensure that all luel injection pump tubes
terminate at the proper cylinder (fig.
2-58). Incorrect hook-up of the injector
tubes to a wrong cylinder or injection
pump connection would result in dam-
age to the piston rings and cylinder walls
and severe damage to the engine if
operated under full load. The hydraulic
head outlet ports are numbered on the  f§
fuel injection pump, Overtightening will
damage the tube ferrule and cause fuel
leaks. Overtightening the support nut
will damage fibre support sleeve and
result in injector tube failure at this
location,
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ICLE POSITION FULL THROTTLE
POSITION

LEFT HAND
THREAD

7 THROTTLE
OPERATING LEVER

RIGHT HAND
THREAD

IDLE ADJUSTING
CREW - BRACKET
2
STOP PIN %\Q
Q FULL TH
; IOLE POSITION i DAL
' TA126094 |

Figure 2-57. Throttle inkage adustment, model AVDS.-1790-2C
and AVDS.1790-2D engines.
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RIGHT HAND
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CONTROL SCREW C

STOP PIN
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IDLE POSITION

SOLENOQID SPEED
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THROTTLE OPERATING
LEVER

3/16:IN. MIN.

STOP PIN

IDLE POSITION FULL THROTTLE

POSITION

TA265638 |

Figure 2.57.1 Throttle linkage adjustimient, model
AVDS-1790-2DR engine.

(15) Remove cap plugs (1, fig. 2-40) and
individually connect the left bank injector tube
connectors (fig. 2-39) to the rear injection pump
hydraulic head (fig. 2-58). To assure adequate
wrench clearance, connect tubes to rear pump head
in the following order: 5, 3, 6, 2, 4 and 1. Start
fittings on pump head and injector nozzle and
holder assembly by hand until sleeve is seated.
When sleeve is seated, an increase in torque will be
cvident. When this point is reached, torque tighten
to 300 pound-inches. Tighten all fuel injector tube
support nuts to 125 pound-inches. Individually
install six fuel injector tubes from cylinder No. IR
through 6R to front hydraulic head (fig. 2-58). To
assure adequate wrench clearance connect tubes to
front pump head in the following order: 2, 4, 1, 6,
S and 3. Secure tubes to pump head and injector

nozzle and holder assemblies as outlined above.

(16) Position plates and clamps on fucl in-
jector tubes and secure to fuel injector tube
brackets (2, fig. 2-37) with 18 self-locking nuts and
machine bolts (1).

(17) Position plates and clamps on fuel in-
jector tubes as shown in figure 2-59 and install 11
self-locking nuts and bolts (3, fig. 2-37). Install two
clamps and one plate on lcft rear clamp bracket
and secure with two sell-locking bolts (4, fig.
2-37). Floating clamps must be spaced as shown in
figure 2-59 to minimize vibration.

(18) Position plates and clamps on fucl in-
jector tubes at cylinder No. 1L through 6L and
secure to clamp support (fig. 2-36) with twelve
machine bolts and self-locking nuts. Install clamps
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REAR HYORAULIC

ENGINE CYLINDER HEAD

LEFT HAND BANK ENGINE CYLINDER

RIGHY HAND BANX
:[‘ 7@ @
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Figure 2.58. Fuel injector tubes — schematic diagram.

and supports at No. IR through 6R cylinders in a
similar manner.

CAUTION
Do not run engine above idle for longer
than ten minutes without cooling fans.
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Figure 2-59. Location of ficel injector tube floating clamps.
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Fligure 2-59.1. Locatien of fuel ingector tube clamps, medel
AVDS-1790-2DR engine.

NOTE
The fuel injection pump, fuel tubes, and
fuel tube connections must be checked for
fuel leaks with the engine running before
the cooling fans are installed.

(19) Install a fan rotor hub sleeve spacer, part
No. 10882651 (fig. 2-60), on each fan drive vertical
drive shaft to prevent oil seepage at fan drive oil
seals while operating engine. Secure the spacer to
each drive shaft with the nut used to secure the
cooling fan, Start engine and check for fuelleaks. If
leaks are evident, loosen the tube fittings and re-
tighten. Replace fuel injection tubes if leak per-
sists. Remove sleeve spacers.

(20) Position cooling fans shroud and fan hous-
ings (fig. 2-35) on engine. Be sure raised fan hous-
ing is to the rear of the engine. Install three as-
sembled washer bolts (2), attaching left and right
rear shroud and left and right rear center shroud
to cooling fan shroud. Install four assembled
washer bolts flat washers and hexagon nuts (1),
attaching rear shroud and cylinder head fuel re-
turn tube clamps to cooling fan shroud.

(20.1) Position coolingfan shroud and fan hous-
ings (fig. 2-35) on engine. Be sure raised fan hous-
ing is toward rear of engine. Install three assem-
bled washer bolts (2, fig. 2-35.1) attaching left and
right rear shroud and left and right rear center
shroud to cooling fan shroud. Install four assem-
bled washer bolts (1) and self-locking nuts (not
shown) securing the fuel return tube elamps and
cooling fan shroud to the rear shrouds.

(21) Install five assembled washer bolts, and
one hose clamp (fig. 2-34), attaching cooling fan
shroud and oil cooler vent hose clamps to left and
right shroud.

(22) Install front and rear upper covers to
both left and right bank oil cooler supports,

(a) Position right rear upper cover (10, fig.
2-33) first, and right front upper cover (11, fig.
2-33). Secure oil sampling inlet hoses using four
assembled washer bolts and loop clamps (5, fig.
2-31).

(b) Attach oil sampling valve bracket (4)
using two assemibled washer bolts (3),

(c) Attach wiring cable harness bracket (2)
to front right upper cover using four assembled
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Figure 2-60. Fan drive housing fan rotor hub sleeve spacer
installed for leakage test.

washer bolts (1). Secure cable harness to top of
side cable bracket with retaining strap (7) and two
capscrews and lockwashers (6).

(d) Install right rear upper cover first, then
right front upper cover, secure with twelve assem-
bled washer bolts,

fe) Install two new preformed packingson
tube cap neck attached to left front upper cover.
Position first left rear upper cover and then left
front upper cover as shown in figure 2-33,

(f) Attach smoke generating fuel line to
upper covers using three assembled washer bolts to
secure three loop clamps (4, fig. 2-31.1) to left
upper cover.

(g) Position wiring harness cable bracket
and secure cable to top of side bracket with loop
clamp (8), retaining strap (7) and two capscrews
and lockwashers (6).

2.62 Change 3

(1) On early engines, secure cable bracket
to front upper cover using four capscrews and
lockwashers (fig. 2-32). On late engines, secure
harness cable bracket (3, fig. 2-31.1) using two
socket head capscrews (1), three assembled washer
bolts (2) and one loop clamp, lnstall remaining two
loop clamps and assembled washer bolts (5) secur-
ing the smoke generating system electrical lead.

(i) Secure left front and rear upper covers
using twelve remaining assembled washer bolts.
Install oil gage indicator rod and close oil indicator
tube cap.

(j) Install 12 selfdocking nuts and [lat
washers (4, fig. 2-33) and two assembled washer
bolts (right side) attaching cooling fan shroud to
top frame.

NOTE

Model AVDS-]1790-2DR is not equipped
with wiring harnesses.

(22.1) On Model AVDS-1790-2DR install
front and rear upper covers to both left and right
bank oil cooler supports; the front covers overlap
the rear covers.

{a) Install right rear upper cover (12, fig.
2-33.1) and secure with 10 assembled washer bolts
(11). Install right front upper cover (14) and secure
with 12 assembled washer bolts (13).

(b) Install left bank cover adapter (10) and
secure with five assembled washer bolts (9).

(¢} Install left rear upper cover (8) and
secure with eight assembled washer bolts (fig.
2-33.1).

() Install two new preformed packings on
the oil level indicator tube cap neck and install the
left front cover assembly (7). Secure cover with
eight assembled washer bolts (6), Install oil gage
indicator rod and close oil indicator tube cap.

(e) Install retaining strap (5) and secure
with two assembled washer bolts (4).

(f) Install four assembled washer bolts (3,
fig. 2-33.1) and 12 self-locking nuts and flat
washers (2).



(23) Position front cooling fan and hub assem-
bly (2, fig. 2-33) on vertical drive shaft. Install flat
washer and stotted nut (1). Torque tighten slotted
nut to 600 Ib in. and secure with new cotter pin.
Install rear cooling fan and hub assembly (3) in the
same manner.

(24) With cooling fan shroud and fan housing
installed, check clearance between end of each
cooling fan blade and rim of cooling fan housing
with fceler gage (fig. 2-61). Clearance must be
0.062 inch minimum. When clearance is not within
limits, loosen screws (fig. 2-61) and shift housing as
necessary until clearance is obtained.

(25) Position cooling fan vane (6, fig. 2-30) on
rear fan housing (7) and install two capscrews and
lockwashers (5), and install two bolts and leck-
washers (4). Position cooling vane (G) on front fan
housing (3) and install two capscrews and lock-
washers (2), and two bolts and lockwashers (1).

TM 9-2815-220-34

Figure 2-61. Checking cooling fan blade clearance.

Section V. REPLACEMENT OF ENGINE COMPONENTS

2-22. General

«. This section covers the instructions for the
reptacement of individual engine components.
Removal procedures for components are provided.
However,if a procedure is the saine as provided for
in the replacement of another component, ref-
erence is made to that paragraph rather than re-
peated.

b. Certain components, e.g. oil filters and fuel
filters, are serviced at periodic intervals. Refer to
the pertinent vehicle maintenance manuals. Most
other components are serviced as a result of mal-
functions determined while troubleshooting the
engine.

¢. All parts that are removed must be cleaned
and inspected before being installed.

Change 3 2-62.1 (2-62.2 blank)






2-23. Fuel/Water Separator Fiiter

a. Removal.
(1) Open drain cock (fig. 2-62), and bleeder valve
(1, fig. 2-64) and drain fuel into a suitable
container.

(2) Disconnect fuel outlet hoses (1, fig.
2-63), and remove and retain fuel outlet tee (2) for
installation in replaicement filter. Disconnect fuel
inlet hose (3). Remove and retain fuel inlet elbow,
Disconnect fuel drain hose (5), remove and retain
fuel drain clbow (6).

(3) Loosen, but do not remove, two lower
capscrews (2, fig. 2-64). Remove two upper cap-
screws (3) and pull fuel/water separator away from
bracket. Disconnect two water level probes (4).
Remove the two lower capscrews, lockwashers,
one flat washer and cushioned clamp (5) and
remove fuel/water separator filter [rom mounting
bracket (6). Remove and retain bleeder valve (1)
for installation in replacement filter.

Figure 2.62. Fuelhuater separator drain cock,

b. Installation.

(1) Install fuel/water separator filter on
mounting bracket (6, fig. 2-64) and secure with two
upper capscrews, lockwashers and flat washers(3).
Do not tighten capscrews. Install two water level
probes (4) and tighten capserews (3). Attach cush-
ioned clamp (6) to water level probe leads and in-
stall two lower capscrews, lockwashers, one flat
washer (2) and cushioned clamp.

TM 9-2815-220-34
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4 Fuel inlet eibow
5 Fuel drain hosc
6 lucl drain elbow

i Fuel outlet hoses
2 Fucl outlet tee
3 Fucel inlet hose

Figure 2.63. Disconnecting vr cunnecting fuelhvater separator
Jilter fuel and drvain hoses.

4 Water level probe
5 Cushioned clamp
6 Mounting bracket

Figuve 2-64. Removing or installing fuelhvater separator filter.

| Bleeder valve
2 Capscrew and lockwasher
3 Capscrew and lockwasher

NOTE
The water level probe that is connected
to the lead from the upper connection of
the control unit is identified by a band
of red shrink tube and must be installed
in the upper location of the filter.

(2) Install fuel drain elbow (6, fig. 2-63).

Connect fuel drain hose (5). Install fuel inlet elbow
(4) and connect fuel hose (3), Install fuel outlet tee

Change 3 2-63
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I (2) and connect fuel outlet hoses (l). Remove

shipping plug from filter cover and install bleeder
valve (I, fig. 2-64) and open. Close drain cock (fig.
2-62) and purge [uel system, Close bleeder valve
alter purging,

2-24. Fuel/Water Separator Filter Elements

NOTE

Entire area around the fuel/water

separator filter should be thoroughly

cleaned to prevent the entry of dirt or
other foreign objects before removing the
cover.

a. Removal.

(1) Opendrain cock (fig. 2-62) and bleeder valve
(1, fig. 2-64) and drain fuel into a suitable container.

(2) Remove eight capscrews, lockwashers and
plain washers (fig. 2-65).

(3) Remove cover (fig. 2-66) and remove and
discard preformed packing. Remove and discard
outer two coalescer elements from filter body.

NOTE

Do not remove the final (center) element

(fig. 2-66) unless dirty or contaminated

fuel make it necessary. Element removal

could permit possible dirt entry into the
fuel injection pump. This center element

is normally serviced at engine overhaul

only.

b, Installation.

(1) Install two new outer coalescer elements
(fig. 2-66) in filter body, and a new preformed pack-
ing on body cover. Install cover and secure with
eight capscrews, lockwashers and plain washers
(fig. 2-65).

NOTE
Replacement elements and preformed
packing areavailablein parts kit 5702738.

(2) Close drain cock (fig. 2-62), and purge fuel
system. Close bleeder (1, fig. 2-64) valve after purg-
ing.

2-25. Primary Fuel Filter

a. Removal.

(1) Disconnect bleeder hose elbow (1, fig. 2-67)
from connector (2). Open bleeder valve (3) and
drain fuel into a suitable container. Remove
bleeder hose connector and retain for installation
in replacement filter.

(2) Disconnect fuel outlet hose (4). Remove and
retain fuel outlet elbow (5). Loosen two self-locking
nuts (6) and remove primary fuel filter (7) from
primary fuel filter mounting bracket (8).

2.64 Change 3
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Figure 2-65. Removing or instulling fuelhwuter separator fiiter
cover,
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Figure 2-66. Removing and installing fuellwater separator filter
elements.

b. Installation.
NOTE
The fuel inlet connection must be in the
positionshownin figure2-67 for the Model
AVDS-1790-2C engine, as shown in figure
2-68 for the Model AVDS-1790-2D, and as
shown in figure 2-68.1 for the Model
AVDS-1790-2DR engine.
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1 Bleeder hose elbow 5 Fuel outlet elbow
2 Connector 6 Selflocking nut.

3 Bleeder valve 7 Primary fuel filter
4 Fuel outlet hose 8 Mounting bracket

Figure 2.67. Removing or installing primary fuel filter,
model AVDS-1790-2C engine.

Figure 2-68. Iustalled primary fuel filler,
model AVDS-1790.2D engine.
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Figure 2-68.1. Instatied primary fuel filter,
madel AVDS-1290-2DR ¢ngine.

(1) Clean orifice in hose connector (2, fig. 2-67)
and install connector and fuel outlet elbow (5) in
filter. Install primary fuel filter (7) in mounting
bracket (8) and tighten two self-locking nuts (6).

(2) Connect bleeder hose elbow (1) to connector
and fuel outlet hose (4) to elbow.

(3) Purge fuel system. Close bleeder valve (3)
after purging.

2-26. Primary Fuel Filter Element

a. Removal.

(1) Disconnect bleeder hose elbow (1, fig. 2-67)
firom connector (2). Open bleeder valve (3) and
drain fuel into a suitable container.

(2) Loosen retaining screw (1, fig. 2-69) and
remove head (4) from body assembly (8). Remove
and discard gasket (§). Remove and retain lock nut
(6) and screw (1). Remove and discard gasket (3)
and washer (2).

(3) Remove and discard element (7). Remove
retainer assembly (10) from body and remove and
discard preformed packing (9).

b. Installation.

(1) Install a new preformed packing (9, fig. 2-69)
in the retainer assembly (10) andinstallretainerin
body assembly (8). Install new element (7).

(2) Position a new gasket (3) and washer (2) on
the head (4) and install retaining screw (1) and
secure withlock nut (6). Install a new gasket (§) and
install head assembly to body assembly and secure
by tightening retaining screw.
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Figure 2-69. Removing or installing primary
Juel filter element.

NOTE
Replacement element, gaskets, pre-
formed packing and washer are available
in parts kit 5704487.
(3) Connect bleeder hose elbow (1, fig. 2-67).
Purge fuel system. Close bleed valve (3) after purg-
ing.

§2-26.1. Fuel Injection Pump Final Fiiter
a. Removal.
(1) Remove the front cooling fan vane cooling
fan, refer to paragraph 2-21a.

2-66 Change 1

(2) Clean the area around the fuel injection
pump and fuel inlet hose to preclude the entrance
of foreign material into the filter housing cavity.

(3) Disconnect the final filter inlet hose.

(4) Cut and remove locking wire from final fil-
ter retainer. Remove filter retainer (with adapter
installed) using socket wrench, Part No. 12254213
(fig. 2-69.1). Remove and discard retainer pre-
formed packing. Remove and discard filter.

T
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Figure 2-69.1. Removing final filter retainer
using socket wrench,

CAUTION
Do not attempt to clean the filter cavity.
b, Installation.
NOTE

Replacement filter and preformed pack-

ing are available in parts kit 5702739

(NSN 2910-00-801-1154).

(1) Install new filter in housing with pilot end
toward front of pump.

(2) Install new preformed packing on filter re-
tainer and install retainer in housing. Torque
tightenretainerto 25 to 30 pound-feet usingsocket
wrench, Part No. 12254213, Secure retainer with
locking wire.

(3) Connect final filter inlet hose.

(4) Install front cooling fan and cooling fan
vane, Refer to paragraph 2-21b.



2-27. Oil Coolers

NOTE

The oil coolers on each side of the
engine are removed in the same manner,
For instructional purposes removal of
the right coolers is described in the
following instructions. Model
AVDS-1790-2DR oil cooler removal and
installation instructions are similar to
those described bLelow except that this
engine is not equipped with an engine
I wiring harness, nor the oil sampling
system shown in figure 2-70.

[ Asseinbled washer bolt
2 Wiring harness bracket

3 Wiring harness 6 Adapter

4 Retaining strap
S Capscrew and lockwasher

TM 9.2815-220-34

a. Removal.

(1) Remove four capscrews and lockwashers
(5, fig. 2-70) and remove two retaining straps (4).
Remove four assembled washer bolts (1) and
wiring harness bracket (2) and wiring harness (3) as
an assembly.

(1.1) Remove engine oil line coupling nut (8)
from vent line tee (9). Remove transmission oil line
coupling nut (7) from transmission oil cooler
adapter (6). Remove adapter (6) and retain for
installation in new oil cooler. Remove and discard
preformed packing.

TA265641

7 Transmission oil line
8 Engine oil line
9 Tee

Figure 2-70. Remnoving or installing wiring horuess, Modet AVDS-1790.2C and
AVDS-1790-2D engines,

(2) Remove four assembled washer bolts ([ig.
2-71) and remove wiring harness bracket assembly
and transmission oil cooler screen.

(3) Disconnect oil cooler inlet hose (1, fig.
2-72) and oil cooler outlet hose (2) and drain oil
into a suitable container. Disconnect oil cooler
vent hose elbow (3). Remove oil cooler vent hose
tee (4) and retain lor installation in replacement
cooler. Remove and discard preformed packing (5).

(4) Remove four machine bolts (6) and remove
engine oil cooler screen (7), damper end oil cooler
screen bracket (8), center oil cooler screen bracket
(9) and engine oil cooler (10) as an assembly from oil
cooler support frame.

{5) Remove two machine bolts(11) and remove
transmission oil coolerscrecn bracket(12). Remove
two machine bolts and flat washers (13) and re-
move transmission oil cooler (14) from oil cooler
support frame.
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Figure 2-71. Discomtech'ng or connecling wiring haraness
assembly bracket.
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| Intet hose

2 Outlet hose

3 Vent hose elbow

4 Venl hose tee

S Preformed packing

6 Machine bolt

7 Engine oil cooler screen

8 Damper end oil caoler screen bracket
9 Center oil cooler screen bracket
10 Engine oil cooler
|1 Machine bolt

12 Transmission oil cooler screen bracket
13 Bolt and washer

14 Transmission oil cooler

1S Self-locking nut, flat washer
16 Elbow connector

17 Gasket

18 Qil caoler thermostatic bypass valve

Figure 2.72. Removing or installing engine and transmission
oil cooler,

(6) Remove six self locking nuts and flat
washers(15)andremove two connectorelbows(16).
Remove and discard gaskets (17).

2-68 Change 3

(7) Remove transmission oil cooler thernno-
static bypass valve (18) and retain for installation
in replacement oil cooler. Remove and discard
thermostatic valve spacer ring (gasket).

NOTE
Remove the engine oil cooler bypass
valve in a similar manner.

b. Installation.
(1) Install oil cooler thermostatic bypass valve
(18, fig. 2.72) using a new spacer ring (gasket).

NOTE

[nstall engine oil cooler bypass valve in a
similar manner,

NOTE

The left bank lower engine oil cooler
elbow on Model AVYDS-1790-2C and
AVDS-1790-2D is shorter than the other
three elbows. All of the elbows on the
AVDS-1790-2DR are the same,

(2) Install connector elbows (16) using new
gaskets (17) and sectire with six self-locking nuts
and flat washers (15).

(3) Position transmission oil cooler screen
bracket (12) on transmission oil cooler (14) and se-
cure bracket and cooler to support frame with two
machine bolts (11). Secure transmission oil cooler
with two machine bolts and flat washers (13).

(4) Position center oil yooler screen bracket (9),
damper end oil ooler screen bracket (8), and en-
gine oil cooler screen (7) on engine oil cooler (10).
Install brackets, sereen and cooler as an assembly
tothe suppourt frameandsecure with four machine
bolts (6).

(5) Install oil cooler vent hose tee (4) using [ |
new preformed packing (5). Connect 0il cooler
vent hose elbow (3), oil cooler outlet hose (2) and
oil cooler inlet hose (1).

(6) Install transmission oil cooler screen (fig.
2-71) and wiring harness bracket assembly and se-
cure to center oil cooler screen bracket and to
transmission oil cooler screen bracket with four
assembled washer bolts.

(6.1) Install transmission cooler adapter (6,
fig. 2-70) with new preformed packing. I[nstall
transmission oil line coupling nut (7) to adapter
(6). Install engine oil line coupling nut {8) to vent
line tee (9),

(7) Install assembled wiring harness cable (3,
fig. 2-70) and bracket (2) and secure to right front
upper cover with four assembled washer boits (1).
Install two retaining straps (4) and secure to wiring
harness bracket assembly with four capscrews and
lockwashers (5).



2-28. Cylinder Head Oil Drain Tubes and In-
take Manifold Tubes

NOTE
Intake manifold tubes for cylinder i, 2, 5,
and 6 on each side of the engine can be
replaced without removing the complete
intake manifold. However, the cylinder
drain manifold must be removed before
any intake tube can be replaced. Intake
manifold tubes for cylinder 3 and 4 on
each side of the engine cannot be replaced
unless the complete intake manifold sys-
tem is removed from the engine. For in-
structional purposes replacement of in-
take manifold tube for eylinder 2R is de-
scribed in this section. Tubes for cylinders
1R, 5R,6R, 1L, 2L, 5L and 6L are replaced
in the same manner.
a. Removal,

(1) Remove cooling fan vanes, cooling fans,
engine upper covers and cooling fan shroud. Refer
to paragraph 2-21a.

(2) Remove oil coolers. Refer to paragraph
2-27a.

(3) Remove five assembled washer bolts (fig.
2-73) and one self-locking nut and bolt and remove
transmission upper shroud assembly.
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Figure 2.73. Disconnecting or cannecting oil cooler support
Srame, modef AVDS-1790-2C engine.

(3.1) Remove two hose clamps and preformed
hose (fig. 2.73.1). Remove five assembled washer
bolts to disconnect the shroud plate from the oil
cooler support frame.
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Figure 2.78.1. Connecting or disconnecting oil covler support
frame, model AVDS-1790-2D and AVDS-1790-2DR engines.

(4) Remove three assembled washer bolts (1,
fig. 2-74) and disconnect primary fuel filter fuel
drain elbow (2). Disconnect manifold heater spark
plug electrical lead (3) and wiring harness (4). Re-
move two machine screws and self-locking nuts (5)
and remove ignition unit (6) with clamps (7). Re-
move two machine screws and self-locking nuts (8)
and disconnect wiring harness bracket (9).

(5) Disconnect fuel filter constant bleed hose
(fig. 2-75) from bulk head union.

(6) Disconnect manifold air heater fuel inlet
hose from elbow (1, fig. 2-76). Disconnect manifold
air heater fuel return tube (2) and remove electri-
cal lead (3). Remove six machine screws and self-
locking nuts (4) and one screw and self-locking nut
(6). Remove oil cooler support frame (6).

{7) Loosen four hose clamps (1, fig. 2-77). Re-
move machine screw and self-locking nut (2) at-
taching flame heater fuel inlet line cushioned
clamp (3) to loop clamp. Cut locking wire (4) and
remove two body bolts (6) intermediate drain tube
() front drain tube (7) and hoses (8) as an assembly.
Remove and discard four copper gaskets (9) (one
under each bolt head and one between each drain
tube and cylinder head).
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1 Assembled washer bolt ¢ Ignition unit

2 Elbow 7 Clamp

3 Electrical lead 8 Machine screw and self-
4 Wiring harness locking nut

5 Machine screw and self- 9 Bracket

locking nut

Figure 2.724. Connecting or disconitecting oil
covler support frame.

OIL COOLER SUPPORT. FRAME
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Figure 2-75. Removing or installing fuel
JSilter constant bleed hose.

(8) Remove three plain nuts and lockwashers
(1, fig. 2-78). Remove four self-locking nuts (2) and
loosen manifold flange (3). Remove cylinder flange
(4) from cylinder head studs and i..take manifold
tube (6) from intake manifold (6). Remove cylinder
flange gasket (7) and intake manifold tube pre-
formed packing, flat washer, spring washer, mani-
fold flange (3) and cylinder flange (4), from intake I
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4 Machine screw and self-lecking nut
2 Fuel return tube 5 Machine screw and self-locking nut
3 Electrical lead 6 Oi] cooler support frame

Figure 2.76. Renoving or installing oil cooler support frame and

baftle.

1 Eibow

6 Intermediate oil drain tube
7 Front oil drain tube
self-locking nut 8 Hose

1 Hose clamp
2 Machine screw and

9 Gasket

3 Cushioned ¢l
e SR 10 Gil drain tube

4 Locking wire

5 Bolt )

Figure £-77. Removing and installing cylinder head oil drain
tube.

manifold tube in order listed. Discard gasket and
preformed packing.
b. Installation.

(1) Install eylinder flange (4, fig. 2-78), manifold
flange (3), spring washer, flat washer and pre-
formed packing (8, fig. 2-78) on intake manifold
tube (5). Install a new gasket (7) on cylinder studs
and install assembled intake manifold tube in in-
take manifold (6) and cylinder flange (4) on cylinder
studs. Secure with four self-locking nuts (2) and
three plain nuts and lockwashers (1).

(2)' Install new solid copper gaskets (9, fig.
2-77) on body bolts (5) and insert bolts through
B drain tubes (6) and (7) and install new copper
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65 Intake manifold tube
G Intake manifold

7 Gasket

8 Preformed packing

1 Nut and lockwasher
2 Self-locking nut
3 Manifold flange
4 Cylinder flange

Figure 2.78. Removing or installing cylinder No. 2R intake
manifold tnbe.

gasket (9) on body bolts (5). Secure assembled
drain tubes and hoses (8) with body bolts and
install locking wire (4). Slide hoses on oil drain
tubes (10) and (11) and secure with four hose
clamps (1). Install screw and nut (2) attaching
flame heater fuel inlet line cushioned clamp (3) to
loop clamp,

(3) Install oil cooler support frame (6, fig. 2-76)
and secure to oil cooler frame supports with six
machine screws and self-locking nuts (4). Secure
turbosupercharger support brace to frame with one
machine screw and self-locking nut (5). Connect
fuel inlet hose to manifold air heater fuel inlet
elbow (1). Connect fuel return tube (2) and
connect electrical lead (3).

(4) Connect fuel filter constant bleed hose
(fig. 2-75) to bulkhead union.

(5) Install ignition unit (6, fig. 2-74) with
clamps (7) on oil cooler support frame and secure
with two machine screws and self-locking nuts (5).
Connect anifold heater spark plug electrical lead
(3), and wiring harness (4). Install wiring harness
bracket (9) and secure to oil cooler frame with two
machine screws and self-locking nuts (8). Install
three assembled washer bolts (1).

(6) Install transmission upper shroud assembly
and secure with five assembled washer bolts (fig.
2-73).

(7) Install oil coolers, refer to paragraph 2-27b.

(8) Install cooling fan shroud, engine upper
covers,coolingfans and cooling fan vanes, refer to
paragraph 2-21b.



2-29. Intake Manifold Assembly

NOTE
For instructional purposes, replacement of
the right intake manifold assembly is de-
scribed in this section. The left intake mani-
fold assembly is replaced in the same manner.
a. Removal.

(1) Remove cooling fan vanes, cooling fans, en-
gine upper covers and cooling fan shroud, refer to
paragraph 2-21a.

(2) Rentove oil coolers. Refer to paragraph
2-27a.

(3) Remove oil cooler support frame. Refer to
paragraph 2-28a.

{(4) Removeself-locking nut and machine screw
(t, fig. 2-79) and self-locking nut and loop clamp
(2) and disconnect manifold heater fuel inlet tube

(3).

(4.1) Remove self-locking nut and machine

TM 9-2815-220-34

| Self-locking nut and niachine screw
2 Self-locking nut and loop clamgp
3 Manifold heater fuel inlet tube

IMgure 2.79. Disconnecting or connecling manifold heuter fitel
inlet (ube, model AVDS-1790-2C and AVDS-1790-2D engines.

screw (1, fig. 2-79.1). Remove self-locking nut (2)
and remove tube clip from stud. Disconnect man-
ifold heater fuel inlet tube nut (3).

TA 126076

o

1 Self-locking nut and machine screw

2 Self-locking nut

3 Manifold heater fuel inlet tube nut
Figure2-79.1.Disconnecting or connecling manifold heater fuel inlet t1be, model AVDS-1790-2DR engine.

(6) Disconnect cylinder head drain tube. Refer
to fig. 2-80.

(6) Loosen two hose clamps (1, fig. 2-81) and
slide hose (2) down on lower front drain tube (3).
Cut locking wire (4) and remove six body bolts (5)
and remove cylinder head oil drain tubes (6) and
manitold heater tube (7) as an assembly. Remove
and discard twelve gaskets (8).

(7 Loosen four hose clamps (1, fig. 2-82) and

separate hoses (2). Slide one hose on the heater
tube (3) and the other hose on the turbosuper-
charger outlet elbow (4). Remove turbosuper-
charger outlet elbow tube sleeve (5). Remove screw
and lockwasher securing cabic clamp to spacer on
intake manifold,

(8) Remove eighteen nuts and lockwashers (6)
and remove intake manifold assembly (7). Remove
and discard six cylinder flange gaskets (8).

Change 3 2-70.1
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N LOCSEN HOSE CLAN

ER AND SLIDE HOSE DOWN ES

i  OVER LOWER REAR =4
DRAIN TUBEE=
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Figure2-86. Disconnecting orconnecting cylinder headoildrain
tuhe — right rear.

I
i/

=
K

FREEY
i’ TA126160

S Bolt

6 Cylinder head oil drain tube

7 Manifeld heatcr tube

8 Washer

Figure 2-81. Removing or instatling cylinder head oil drain tube
assemhly.

1 Hose clamp

2 Hose

3 Lower front drain tube
4 Locking wire

(9) Remove six self-locking nuts and flat
washers (fig. 2.83) and remove intake manifold
elbow and heater tube as a unit. Remove and dis-
card gasket. Remove eight nuts and remove cylin-
der 3L and 4L intake manifold tubes. Remove and
discard washers. Remove the remaining twelve
self-locking nuts securing cylinders 1L, 2L, SL and
6L tubes to the intake manifold and remove tubes.
Remove preformed packing, flat washers, spring
washers and manifold [langes from tubes. Discard
preformed packings.

2-70.2 Change 3

20 2 T\ FTAN10

I Hose clamp S Connector titbe

2 Hose & Nut and lockwasher

3 Intake manifold tube 7 Intake manifold I
4 Turbosupercharger 8 Casket

outlet elbew

Figure 2-82. Removing er inatalling intake manifold assembly.

b. Instatlation.

(1) Install manifold flanges, spring washers,
flat washers and new preformed packings en man-
ifold tubes 1L, 2L, 5L, and 6L. Install tubes in
intake manifold and secure with twelve self-
locking nuts (fig. 2-83). Install new gaskets and
install intake manifold tubes for cylinders 3L and
4L. Secure each tube with four self-locking nuts,

(2) Install anewintakemanifold elbow gasket,
and install intake manifold elbow and heater tube
and secure with six self-locking nuts and flat
washers.

(3) Install six new cylinder flange gaskets (8,
fig. 2-82), and install intake manifold assembly (7)
on cylinder studs. Secure intake manifold tubes to
cylinders with eighteen plain nuts and
lockwashers (6).

(4) Install four hose clamps (1) loosely on
two hoses (2). Install both hose assemblies on
connector tube (5), Butt the hoses together at the
alinement mark on the connector tube ([ig.
2-82.1).

(4.1) Install assembled tube and hoses on
intake manifold tube (3, fig. 2-82). Install turbo-
supercharger ottlet elbow (4) in tube. Position
hoses evenly between alinement marks on the
outlet elbow (4) and the intake manifold (3).
Position hose clamps (1) 1/8 inch from the ends of
the hoses and torque tighten (dry) to 30 - 40
pound-inches.

(5) Install new solid copper washers (8, fig.
2-81) on six body bolts (5) and insert Dbolts
through oil drain tube assembly (6) and install new
copper washer (8) on each bolt. Secure drain tube
assembly (6) with six bolts and install locking wire
@).

(6) Position hose (2) between cylinder head oil
drain tube and lower front drain tube (3) and
tighten two hose clamps (1). Position hose (fig. 2-80)
between cylinder head oil drain tube and lower
rear tube and tighten two hose clamps. Connect
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Figure 2-82.1. Alinement of intake manifold tubes and hoses,

manifold heater fuel inlet tube (3, fig. 2-79) and
secure cushioned loop clamp to loop clamp on oil
cooler inlet hose with serew and self-locking nut (1).
Secure loop clamp to stud with sell-locking nut
(2).

(6.1) Connect manifold heater fuel inlet tube
nut (3, fig. 2-79.1). Position tube clip on stud and
secure with self-locking nut (2). Connect tube clip to

" INTAKE MANIFOLD
TUBE - CYL - 4L

INTAKE MARIFOLD
TUBE - CYL - 6L

INTAKE MANIFOLD
TUBE - CYL - 5L

HEATER TUBE

INTAKE MANIFOLD  SELF-LOCKING NUT

oil cooler outlet hose ctamp and secure with self-
locking nut and machine screw (1).

(7) Install oil cooler support frame. Refer to
paragraph 2-28b.

(8)Install oil coolers. Refer to paragraph 2-27b.

(9) Install cooling fan shroud, upper engine
covers, cooling fans and cooling fan vanes. Refer to
paragraph 2-21b.

INTAKE MARIFOLD £LBOW

INTAKE MANIFOLD
TUBE - CYL - 3L SELF-LOCKING

NUT

GASKET

INTAKE MANIFOLD
TUBE - CYL - 1L

INTAKE tANIFOLD

GASKET TUBE - CYL - 2L

FLAT WASHER TA021685

Figure 2-83. Disassembling ur assembling intake manifold
agsembly.

Change 3 2-70.3 {2-70.4 blank)






2-30.Intercylinder Fuel Return Lines, Valve
Rocker Arms, Rocker Arm Shafts or
Valve Clearance Adjusting Screws

«. Removal.

(1) Remove cooling fan vanes, cooling fans, en-
gine upper covers and cooling fan shroud. Refer to
paragraph 2-21¢.

(2) Remove oil coolers. Refer to paragraph
2-27a.

(3) Remove oil cooler support frame. Refer to
paragraph 2-28aq.

(4) Remove fuel injector tubes. Refer to para-
graph 2-2ta (7) through (10).

NOTE

All rocker arms, shafts and adjusting

screws are removed and installed in the

same manner. I'orinstructional purposes

the removal of only one is described.

(5) Remove twomachine bolts (1, fig. 2-84), sup-
port (2) and access cover (3). Remove and discard
gasket (4). Disconnect fuel injector nozzle fuel re-
turn hose nut (5) at nozzle connector (6) and re-
move and retain fuel return hose (7). Remove noz-
zle connector bolt (8) and nozzle connector (6). Re-

7 Fuel return hose

1 Machine bolt

2 Support 8 Nozzle connector bolt
3 Access cover 9 Gasket
4 Gusket 10 Assembled washer bolt

5 Return hose nut - i1 Cylinder head shroud plate

6 Nozzle cennector

Figure 2.84. Removing or installing fuel injector nozzle relurn
hose, tube connector and cylinder head shroud plate.
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move and discard two gaskets (9). Remove four
assembled washer bolts (10) and remove two cylin-
der head shroud plates (11).

(6) Loosen and remove fuel injector nozzle
and holder assembly as shown in Ffigure 2-85,
Remove and discard flat washer (gasket) (lig. 2-86)
and preformed packing,

CONNECTOR

RETAINER

CROWFOOT
ATTACHMENT

&=

Figure 2-85. l.oosening fuel injector nozzle and holder assembly
uging crowfool uttachment.

NOTE

In stubborn cases, when the nozzle is
heavily carboned, remove the fucl inlet
connector from the nozzle body and
remove the nozzle body, Remove the
nozzle retainer using wrench socket, Part
No. 11610171. Turn the shaft of puller
assembly, Part No. 12275805 counter-
clockwise to the end of the thread.
Install puller over capnut and rest on
nozzleinsert. Turn puller shaft clock wise
and engage capnut threads until puller
shaft bottoms. Using open end wrench,
turn puller plain nut clockwise (fig.
2-85.1) to remove capnut and associated
parts.

Change 3 2-70.4.1
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PULLEY ASSEMBLY
P/N 12275805

Figure 2-85.1. Removing fitel injector nozzle capnut witn
puldler assembiy,

Figire 2-86. Removing or tustulling fuel injector nezzle and
holder assembly.

(7) Remove two self-locking nuts (1, fig. 2-87),
and lift two air deflectors (2) from cylinder fins and
rocker arm covers. It is not necessary to remove
deflectors.

(8) Remove two outer machine screws (3) and
loosen four machine screws (4), Remove two ma-
chine bolts (5) and two washers (6) and remove
access cover (7). Remove and discard gasket (8).

2-70.4.2 Change 3

5 Machine bolt

1 Self-locking nut

2 Air deflector 6 Washer
3 Outer machine screw 7 Access cover
4 Machine screw 8 Gasket

Figure 2-87. Removing or installing intake valve access covers.

(9) Separate intercylinder connector flanges(1,
fig, 2-88). Using a piece of shim stock, loosen flanges
of intercylinder sleeve (2).

CAUTION

Do not damage sealing surface on flange

of intercylinder sleeve as it will cause

leaks and the replacement of the sleeve

will be required.

(10) Remove four machine bolts and
lockwashers (3). Remove seven machine bolts and
flat washer (4) and two machine screws and flat
washers (5).

NOTE
One valve rocker arm cover retaining machine
screw and flat washer, and the associated
machining, have been eliminated from the
cylinder assembly on late engines. The ma-
chine screw that has been eliminated is
marked X on figure 2-88. )

(11) Turn the engine flywheel to release the
tension on the valve rocker arms, caused by the
valve springs. Using splined wrench, Part No.
10882747 (fig. 2-42), turn flywheel until valve
rocker arm rollers are on the camshaft base circle,
or until both valves are closed.

(11.1) Turn the engine crankshaft to release
valve spring tension on the valve rocker arms, Po-
sition improvised engine turning tool (1, fig. 2-42.1)’
on power takeoff coupling and secure with four
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7716-20UNF x 1-2 inch machine bolts (2). Install a

1%-inch socket (3) and turn crankshaft until valve

rocker arm rollers are on the camshaft basecircle, REMOVE NUT AKD

or until both valves are closed. < YALYE AR JUSTING SCBER

NOTE

Check rocker arms to see that they move
up and down. If movement (clearance
cannot be felt, turn engine until clearance
is evident. When clearanceis obtained be-
tween both adjusting screw pads and
valve stem, the rocker arm rollers are on
the camshaft base circle, and the valves
are completely closed. ‘
(12) Remove four machine bolts and packing

with retainer (6, fig. 2-88) and remove valve rocker

arm cover (7).

1AUZ14582

Figure 2-89, Remuoving vr installing valve adjusting screw.

INTARE VALYE
ADJUSTIRG SCRES PAD

hos REMOVE SHAFT PLUGS

; LA
“ERHAUST VALVE ol
AZIUSTING SCRER FAD TAIEIESY

Figire 2-90. Removing or installing valve vocker arm shaft .J:i!'!fys.

1 Intercylinder connecter flange

;2; il;te]rc)'liri)d?r sle;xl'e y -
achine belt and lockwasher NOTE THE SHAS LiniNe Y TRy

4 Machine bolt and flat washer AN RE SHAR LIS  $4IGING : AL YALYE

i ‘I ; : - ;

S Machine screw and fiat washer FITIN B_GM OF COVER. ROCKER ARM
8 Machine belt, packing and retainer | Lt }

7 Valve rocker arm cever

8 Adjusting screw lock nut

9 Exhaust valve adjusting screw
10 Adjusting screw leck nut
11 Intake valve adjusting screw

Figure 2.88. Removing or instatling vadve rucker arat cover,

(13) Remove valve adjusting screw as shown in
figure 2-89.

NPLE by HFubve founra
Valve rockers do not have to be removed UH;E,’EL“;;;&  UARNSHAFYS -
to replace adjusting screws. \ RO
(14) Remove two valve rocker arm shaft plugs
(fig. 2-90) and remove rocker arm shafts and rocker Figure 2-91. Remuring valve rocker armt shafts and valve rocker
arms (fig. 2-91). T arms.

Change 1 .2-70.5
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b. Installation.
NOTE

The cylinder and valve rocker arm cover
are machined as an assembly. The
number on the rocker cover must be kept
with its mating number on the cylinder to
insure camshaft bearing alinement and
running clearance. If rocker arm cover is
damaged the entire cylinder and cover
must be replaced.

(1) Position valve rocker arms in rocker arm
cover and insert valve rocker arm shaft (fig. 2-92)
through bore in rocker arm cover and rocker arm.
Use one rocker arm cover bolt (fig. 2-92) to aline
holein shaft with bolt holein cover. Push shaftinto
position without twisting, to retain alinement. In-
stall rocker arm shaft plugs (fig. 2.90) and valve
adjusting screws (fig. 2-89).

KOUKER ARM
COVER BOLT

N ORTR AR,
' WAFT

5

¥ 'TA??HB"'

Figure 2.92. Installing valve rocker arms in rocker cover.

(2) Coat face of valve rocker arm cover with
cement Mil-C-10523 (Ord). Install valve rocker arm
cover being careful not to damage lip of intercylin-
der sleeve (2, fig. 2-88) on each side of the cylinder.
Tap valve rocker arm cover gently into position on
locating dowel pins being sure cover is flush with
mating surface of cylinder.

(3) Position lip of intercylinder sleeve (2) using
shim stock.

(4) Secure valve rocker arm cover with four
bolts and packings with retainer (6) and tighten to

275-325 pounds inch-torque. Install screw and flat
washer (5) and tighten to 100 pounds-inch torque.
Install four bolts and lockwashers (3} and tighten
to 100 pounds-inch torque.

(5) Make certain adjusting screw pad is posi-
tioned squarely on end of valve stem. Loosen
exhaust valve adjusting screw lock nut (8). Turn

2.70.6 Change 2

valve adjusting screw (9) until clearance between
screw pad and valve stem is 0.025 inch (para 2-52).
Torque lock nut to 175 pounds-inch after correct
adjustment is made. Make certain setting has not
changed after tightening lock nut.

(6) Loosen intake valve adjusting screw lock
nut (10) and turn valve adjusting screw (11) until
clearance between screw pad and valve stem is
0.010 inch (para 2-52). Torque lock nut to 175
pounds-inch after correct adjustment is made.

(7) Position intercylinder connector flanges on
valve rocker cover and secure with two outer
screws (3, ftg. 2-87) and tighten the inner four con-
nector flange screws (4). [nstall intake valve ad-
Jjusting screw access cover (7) using new gasket(8)
with two bolts (8) and flat washers (6).

(8) Position two air deflectors (2) between cy-
linder fins and rocker arm covers and secure with
two nuts (1).

NOTE

Use only the solid copper flat washer
(gasket) Part No. 7748837 for replace-
ment whenever the fuel injector nozzle
and holder assembly has been removed
from the cylinder. The solid copper flat
washer (gasket) conforms to the specific
contours of the nozzle cylinder head seat
in an individual installation. Because of
this, it is the only approved gasket for this
function and should never be reused. Be-
fore installing new gasket in cylinder
nozzle seat, always check to be sure that
original gasket has been removedsince an
inadvertent installation of two seating
gaskets would damage the fuel injector
nozzle retaining spring. Check to be sure
cylinder nozzleseatis free from excessive
carbon deposit and that the seat face is
free from surface roughness. Remove
carbon deposits and/or surface roughness
using nozzle carbon cutter Part No.
10882949 (para 3-70).

(9) Install two new preformed packings (fig.
2-86) on fuel injector nozzle holder. Install a new
flat copper washer, hold in place with a light
coating of grease. Install fuel injector nozzle and
holder assembly, do not torque tighten until the
fuel injector lines are installed.

(10) Install two cylinder head shroud plates
(11, fig. 2-84) and secure with four assembled
washer bolts (10). Install new gasket (9) on nozzle
connector bolt (8) and install bolt through nozzle
connector (6). Install bolt and connector on fuel
injector nozzle using new gasket (9). Install fuel
return hose (7) and tighten hose nuts (5).



(11) Install exhaust valve adjusting screw ac-
cess cover (3, fig. 2-84) using new gasket (4). Install
support (2) and two bolts (1).

(12) Install fuel injector tubes. Torque tighten
fuel injector nozzles to 500 pound-inches. Install
cooling fan shroud, engine upper covers, cooling
fans, and cooling fan vanes. Refer to para 2-21b.

(13) Install oil cooler support frame. Refer to
para 2-28b.

(14) Install oil cooler. Refer to para 2-27b.

2-31. Oil Filter Elements

a. Removal.

(1) Place engine on suitable blocks prior to
draining oil.
NOTE

Provide suitable container with approxi-
mately 20 gallon capacity (minimum).
Remove oil pan drain plug (fig. 2-93) and
drain oil.

TAR21T13

Figure 2-93. Oil pan drain plug location.

(2) Remove oil vent capscrew and seal washer
(fig. 2-94). Remove and discard seal washer. Loosen
oil drain valve six complete turns and allow oil to
drain at the oil pan drain plug opening. Do not
loosen oil drain valve adapter.

(3) Remove ten self-locking nuts and flat
washers and remove cover.

(4) If necessary fabricate two 3/8-24 puller
screws and install as shown in figure 2-95, and
remove cover.

(6) Remove and discard gasket (fig. 2-96). Re-
move and discard oil filter elements. Clean filter
body with a suitable clean, lint-free cloth being
careful not to drop any foreign particles intodrain
holes.

b. Installation.
(1) Install two new oil filter elements (fig. 2-96),

™ 9-2815-220-34

using new cover gasket. Install cover (fig. 2-94) and
secure with ten self-locking nuts and flat washers.

1
SELF-LOCKING NUT
FLAT HASHER

OIL VENT ®
CAPSCREW

) .
. {I]VER -VRLVE ﬂDAPTER
0IL DRAIN
\"AL‘JE

l B— ﬁmzszuepm

Figure 2-95. Draining uil filter hansing und oil cooters.

Figure 2.95. Removiug ail filter cover using twra puller serews.,

Tighten drain valve until bolt bottoms. Install oil
vent cap screw using new seal washer.
CAUTION
Failure totighten oil drain valve (fig. 2-94)
until bolt bottoms will result in loss of oil
pressure.
(2) Install oil pan drain plug (fig. 2-93).

Change 2 2:70.7
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Eigure 2-96. [nstalling oil filler elements.

2-32. Flywheel and Crankshaft Oll Seal

a. Removal.
(1) Turn flywheel using splined wrench, Part
No. 10882747 (fig. 2-42) until lifting eye bolt hole
{fig. 2-97) is located on top. Straighten tabs of lock
platesand remove ninebolts and three lock plates
attaching transmission drive spur gear and
flywheel to crankshaft. Discard lock plates.

.;I"‘.’I
oo

/) BTHGT
) s it ot

(1.1) Position improvised engine turning tool
(1, fig. 2-42.1) on power takeoff coupling andsecure
with four 7716-20UNF x 1-1/2 inch machinebolts (2).
Install a | 1/4-inch socket (3) and turn crankshaft
until flywheel lifting eye bolt hole is on top. Install
lifting eye bolt, Part No. MS51937-7 (fig. 2-97.1).
Install a suitable chain fall and attach to thelifting
eye bolt. Cut locking wire, remove eight machine
bolts and remove flywheel (fig. 2-97.1). Remove lift-
ing eye bolt from flywheel. Remove improvised en-
gine turning tool.

(2) Install three of the nine bolts (fig. 2-97) into
puller screw holes and remove transmission drive
spur gear from crankshaft dowel pins by alter-
nately tightening the three bolts.

(3) Install three bolts (fig. 2-98) from transmis-
siondrive spur gear andflywheel,into puller holes.

2.70.8 Change 2

Figure 2-97. Remaving trensmissian drive spurgear, mede!
AV'DS.1790.2C und AVDS.1790.2D engines.

Alternately tighten bolts until flywheel is far
enough from crankshaft dowel pins to permit in-
stallation of lifting eye bolt. Install lifting eye bolt,
Part No. MS51937-7 andremove flywheel. Remove
lifting eye bolt from flywheel.

(3.1) Straighten tabs of three lock plates (fig.
2-98.1) and remove nine machine bolts securing
flywheel adapter to crankshaft. Discard lock
plates. Install three of the machine bolts (removed
above) in the flywheel adapter puller screw holes
(fig. 2-98.2). Alternately tighten the bolts and pull
the adapter from the dowel pins. Remove machine
screws from adapter.
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Figure 2.97.1. Remeving er installing Mywheel, mnodel
AVDS.1790.2DR engine.

(6) Cut locking wire and remove four slotted

(4) Cut locking wire and remove three bolts(fig. nuts and flat washers (fig. 2-100) attaching oil seal

2-99) securing oil seal retainer to oil seal cap. Cut cap to oil seal housing. Cut locking wire and re-

locking wire and remove three bolts securing re- move twenty machine bolts and flat washers at-
tainer to oil seal housing, and remove retainer. taching oil seal cap and housing to crankcase.

Change 1 2-70.9
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TAsss54
Fegure 2.95.2. Remaveng plyseheel adapter, meosdel
AVDS-1790.2DR engine.
= REVAINER
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Figure 2.98. Removing flywheel, model AVDS-1240-2C and
AVDS-1790-2D engines.

Figure 2-98.1. Removing flyrwheel adapter lock plates and
machine belts, model AVDS-1290-2DR enginc.

Fligure 2-99, feemaving ar installing ol seal relatners.

2.70.10 Change 1
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(6) Install two mechanical pullers, Part No.
5739997 (fig. 2-101) and pull cap and housing free of
dowel pins. Remove mechanical pullers and sepa-
rate oil seal cap from dowel pins in housing and
remove housing cap and housing as shown in fig-
ure 2-102, Remove and discard gasket.

(7) Remove spring (fig. 2-103) from lip in
crankshaft oil seal and remove’split oil seal from

o)

& U
TAO2145) 5
W &
X B

Figuee 2000, Bewriug od sevd hoausioty useny woevchantent
pnlh»:‘s.
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Figure2.102. Renoving vrinstulling oit seal heousing cup and
hausing.

Figure 2.103. Revuning ar installing crankshafl oil scal.

crankshaft. Position oil seal spring (fig. 2-104)
{male and female) tofacilitate removal. Twist male
end clockwise and female end counterclockwise
and remove spring.

b. Installation.

(1) Position oil seal spring (fig. 2-105) around
crankshaft and interlock ends. Secure spring by
twisting female end of spring clockwise and male
end counterclockwise.

(2) Install split oil seal (fig. 2-103), making sure
that the lip is toward the crankcase and that the
spring seats around the lip of the oil seal. Apply a
coating of hibricant (engine oil) around lip and
outer surface of seal.

NOTE
Oil seal must be rotated on crankshaft

Change 1 2-70.11%
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until ends of oil seal join 30° from cen-
terline of crankshaft looking at the

ftywheel end of the engine as shown in
figure 2-106.

8 MALE END
OF SPR‘HG %

N FEMALE END o
OF - SPRING

Cweeo Gl
= OF SPRING.

FEI’ALE ENU
4 0F SPRING !

Flgme? 105, Installing crankshaft oil seal spring.

(3) Install oil seal housing and oil seal housing
cap (fig. 2-102) using new gasket, over oil seal and
on dowel pins. Secure oil seal housing cap and
housing to crankcase with twenty bolts and flat
washers (fig. 2-100). Secure bolts with locking wire.

2-70.12 Change 1

: TﬂB’llﬂﬁ %
Figure 2186, Correct poslhonfor crankshuﬂ ot! sea! gplit line
before installing seal retainer.

Secure oil seal cap to oil seal housing with four nuts
and flat washers and secure nuts with locking
wire.

(4) Install oil seal retainer over oil seal and
secure to oil seal cap with three bolts (fig. 2-99) and
install locking wire. Install the remaining oil seal
retainer on the oil seal housing and secure with
three bolts. Install locking wire.

(5) Position flywheel on crankshaft and draw
flywheel to crankshaft by installing three trans-
mission drive spur gear and flywheel bolts and
alternately tighten about one turn at a time to
draw flywheel on dowel pins without binding (fig.
2-107). Remove bolts and install transmission drive
spur gear fotlowing the above procedure until both
flywheel and transmission drive spur gear are
properly alined on dowel pins.

(5.1} Position flywheel adapter on crankshaft
dowel pins (fig. 2-98.2). Install three flywheel
adapter machinebolts120° apart and tighten bolts
alternately until the adapter is seated on the
crankshaft. Remove the bolts. Install three new
lock plates and nine machine bolts (fig. 2-98.1).
Torque tighten bolts to 1000 pound-inches and se-
cure bolts by bending lock plate tabs against bolt
heads.

(6.2) Install lifting eye bolt in flywheel and in-
stall flywheel on crankshaft with dowel pin alined.
Install eight machine bolts and torque tighten to
1000 pound-inches. Install locking wire as shown in
figure 2-97.1. Remove lifting eye bolt from
flywheel.
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(6) Secure transmission drive spur gear and
flywheel to crankshaft with three new lockplates
(fig. 2-97) and nine bolts and torque tighten to 1000
pound-inches. Secure nine bolts by bending tabs of
lockplates.

2-33. 0il Pressure Regulator Valve
WARNING

The valve cover is spring loaded. Exercise
care when removing cover.

a. Removal.

(1) Remove two self-locking nuts (fig. 2-108) and
flat washers attaching cover to crankshaft damper
and oil filter housing. Remove cover, shim washers
and gasket. Remove and discard gasket.

(2) Remove stop, spring, valve, and valve sleeve.

NOTE
The vaive sleeve may be difficult to remove
because of the presence of varnish from
the oil. An improvised tool (fig. 2-3) used
with mechanical puller, Part No. 8708712
may be used to assist in removing valve
sleeve. Insert hook end of tool into hole in
Figure 2-107. fnstalting flyrheel and iransmission drive spur sleeve and gently tap until sleeve is free.

gear on crankshaft.

8 CRANKIHAR T
B8 CAVEER AND
i {;"-v TJLTER
SHRRING

1o

LR

SO0
2

Figure 2.108. Removing or installing oil pressure regulator talre.
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b. Installation. gasket.
NOTE (2) Install two self-locking nuts and flat washers
To increase engine oil pressure, one or securing cover to crankshaft damper and oil filter
more shim washers can be installed be- housing.
tween the cover and the spring. To
decrease oil pressure, remove shim 2-34. 0il Filter Bypass Valve
washers. Refer to paragraph 1-24 for a. Removal.
recommended oil pressures. (1) Remove oil filter bypass plug (fig. 2-109).
(1) Install valve sleeve (fig. 2-108), valve, spring, Remove and discard gasket,
and stop. Install shim washers and cover using new (2) Remove bypass valve spring and bypass valve,

Figure 2.109. Removing or instelling oil filter bypass vaive.

b. Installation. 2-35. 0il Cooler Bypass Valve
1) Install by ralve (fig. 2-109). Positi a. Removal.
Y, Aaite .)pass VA E . AR (1) Remove oil cooler bypass plug (fig. 2-110).
bypass valve spring on valve. Remove and discard gasket.
(2) Install plug using new gasket. (2) Remove bypass valve spring and bypass valve.
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Figure 2.110. Removing or installing oil cooler bypass valve.

[ 150459 Nt

FL CONTROL

THERNOSTAT =t

Figure 2.111. Removing or installing traasmission oil cooler
Slorw control thermostat.
b. Installation.
(1) Install bypass valve (fig. 2-110). Position

bypass valve spring on valve.
(2) Install plug using new gasket.

2-36. Transmission Oil Cooler Flow Con-
trol Thermostat
a. Removal.
(1) Remove flow control thermostat (fig. 2-111).

(2) Remove and discard gasket.

b. Installation.
(1) Position new gasket on flow contro! ther-
mostat (fig. 2-111),
(2) Install thermostat.
2-37. Engine 0il Cooler Thermostatic
Valve Assembly
a. Removal,
(1) Remove thermostatic valve assembly valve
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(fig. 2-112).
(2) Remove and discard gasket.
NOTE
It is necessary to remove the left bank
engine oil cooler before the thermostatic
valve can be removed. Refer to paragraph
2-27a for oil cooler removal.

THERNOSTATIC
VALVE ASSERSLY

Figire 2.112. Removing or installing engine oil cooler

thermostatic valve assembly.

b. Installation,
(1) Position new gasket on thermostatic valve
assembly (fig. 2-112).
(2) Install valve. Install left bank engine oil
cooler (para 2-27b).

2-38. Cooling Fans, Fan Drive 0il Seal, or
Fan Clutch Bearing
a. Removal.
NOTE

The front and rear fans, and clutch assem-

blies are interchangeable and are removed

in a similar manner. For instructional pur-

poses removal of the rear fan clutch is

described in this section.

(1) Remove cooling fan vane and cooling fan.
Refer to paragraph 2-21a.

(2) Cut locking wire (1, fig. 2-113) and remove six
machine bolts and flat washers (2). Install two
mechanical pullers, Part No. 5739997 in screw holes
(3). Turn pullers alternately and remove oil seal

2.74 Change 3

housing (4). Remove oil seal (5) from housing.
Remove and discard gasket.

(3) Remove twelve self-locking nuts (6). Re-
move ten self-locking nuts and machine bolts (7)
and two self-locking bolts (10). Remove clamp
brackets (8). Install jack screws (5/16-24 thread)
into three threaded holes (9) in fan drive housing
cover (10) and alternately tighten jack screws until
cover is separated from fan drive housing and
remove cover and clutch assembly. Remove jack
SCrews.

(4) Remove and discard fan drive housing cover
preformed packing. Separate housing cover from ver-
tical drive shaft and remove clutch upper ball
bearing from housing cover.

| N\ A=y

et
L) | 0

"/'--. [

| TA265646[]

1 Locking wire

2 Machine bolt and fat wasier
3 Puller screw hole

4 Qil seal housing

S Oil seal

6 Sclf-locking nut

7 Bolt, plate and clamp

8 Clamp bracket

9 Threaded hole
10 Self-locking bolt
11 Fan drive housing cover

Figure 2.113. Removing or instailing fan drive oil seal and
cluich beoring.
b. Installation.
(1) Press ball bearing into fan drive housing
cover and install cover on vertical drive shaft. Install
new preformed packing on fan drive housing cover.

(2) Install assembled fan drive housing cover
(11, fig. 2-113) and clutch assembly on fan drive
housing. Position fuel injector tube clamp brackets
(8), on fan drive housing cover as shown in figures -
2-113 and 2-114, and secure housing cover and
brackets with twelve self-locking nuts (6, fig.
2-113). Install associated plates and clamps and
secure with ten self-locking nuts and machine bolts
(7) and two self-locking bolts (10).



FUEL iNJECTOR
fust CLAMP

| HRAGKET

Figure 2-114. Front fan tower fuel injection iube clamp bracket
location.

(3) Install oil seal (5) in oil seal housing (4) with
lip of oil seal toward the bottom of the housing, and
the felt toward the top.

(4) Install fan drive oil seal housing (4) using
new gasket, on fan drive housing cover and secure
with six bolts and flat washers (2). Install locking
wire (1).

(5) Install cooling fans and cooling fan vanes
(para. 2-21b).

2-39. Fuel Injector Tubes

a. Removal.

(1) Remove cooling fan vanes, cooling fans, en-
gine upper covers, and cooling fan shroud. Referto
paragraph 2-2la,

(2) Remove fuel injector tube clamps and
tubes. Refer to paragraph 2-21a.

b. installation.

(1) Install fuel injector tubes and clamps (para
2-21b). ]

(2) Check for fuel leaks (para 2-21b).

(3) Install cooling fan shroud, engine upper
covers, cooling fans and fan vanes (para 2-21b6).

2-40. Throttlie Linkage and Manual Fuel
Shut-off Rods

a. Removal.

(1) Remove cooling fan vanes and cooling fans,
Refer to paragraph 2-2la.

(2) Remove cotter pin and flat washer (fig.
2-115) and disconnect manual fuel shut-off rod as-
sembly. Discard cotter pin. Remove self-locking
nut, and machine bolt, and disconnect adjustable
rod.
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. AUJUSTABLE RODBWARNM

3 Sk
CIANUAL FUELY S &
HUT-OFF ROD | (Aot BRSNS

P e ARS

Figure 2-115. Disconnecting or cannecting munaet fuel shut-off
rud and sd justolite throttle vod.

1)

(3) Remove self-locking nut and machine bolt
(fig. 2-116) and remove adjustable throttle rod.
Remove two self-locking nuts, machine bolts and
one flat washer and remove throttle operating
lever rod.

Figure2-116. Remeving or instelling adjustable rod and throttle
operating lever rod.

(3.1) Deleted.

Figire 2-116.1, Deleted
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(4) Remove cotter pin and flat washer (fig.
(2:117) and remove manual fuel shut-off rod.
Discard cotter pin.

b. Installation.

(1) Install throttle operating lever rod (fig.
2-116) and secure to fuel injection pump lever with
machine bolt, flat washer and self-locking nut. Se-
cure rod to intermediate lever with machine bolt
and self-locking nut. Install adjustable rod and se-
cure with self-locking nut andmachinebolt. Install

manual fuel shut-off rod assembly (fig. 2-117) and
secure with [lat washer and new cotter pin. Install

adjustable rod (fig. 2-115) and seecure with
self-locking nut and machine bolt. Install manual
fuel shut-off rod and secure with flat washer and
new cotter pin,

(1.1) Deleted.

(2) Check throttle linkage and manual fuel
shutoff rod for free movement. Refer to paragraph
2-215.

(3) Install cooling fans and cooling fan vanes
(para 2-21b).
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AR S _

L COTTER PIN. 7

L FLAT WASHER
- e

ANUAL FUEL

ST -OF F._ROD S

1ADZ 163

Figure2-117. Removing or installing manuae! fuel shut-off rod.

2-40.1. Transmission Control Rod, Model
AVDS-1790-2DR Engine

Deleted

Figure 2-117.1. Deleted.



2-41. Fuel Injection Pump Drive Coupling

a. Removal.

(1) Remove cooling fan vanes, cooling fans, en-
gine upper covers and cooling fan shroud. Refer to
paragraph 2-21a.

(2) Remove fuel injector tube clamps and
tubes. Refer to paragraph 2-21a.

(3) Disconnect electrical lead, oil inlet hose, fuel
inlet hose, fuel return hose, and remove fuel
injection pump. Refer to paragraph 2-21a.

(5) Remove fuel injection pump coupling sleeve
and hub from injection pump. Refer to paragraph
2-21a.

COUPLING
SLEEVE: |

£ p(AI NUT
_ LOCKAASHER

o

Figure2-118. Remuwving ur installing fuel injection pump
coupling from gearshaft.

(6) Remove plain nut and lockwasher (fig.
2-118) attaching fuelinjection pumpdrive coupling
half to fuelinjection pump spur gearshaft. Remove
coupling sleeve splined hub and key using impro-
vised puller (fig. 2-2).

b. Installation.
(1) Position key, splined hub, and fuel injection

T™M 9-2815-220-34

pump coupling sleeve (fig. 2-118) on fuel injection
pump spur gearshaft and install lockwasher and
plain nut. Torque tighten nut to 900 pound-inches.

(2) Install injection pump coupling on fuel in-
Jjection pump (para 2-21b).

(3) Set fuel injection pump and engine timing,
and install fuel injection pump on engine (para
2-21b).

(4) Install fuel injector tubes, clamps and check
for fuel leaks (para 2-21b).

(6) Install cooling fan shroud, engine upper
covers, cooling fans and cooling fan vanes (para
2-21b).

2-42. Manifold Heater or Ignition Unit
WARNING

The ignition units on this engine are cap-
able of producing extremely high voltage.
Theoutput of this ignition system is suffi-
cient to cause a dangerous electrical
shock. Never touch any uncovered or live
connections.
NOTE

The heater and ignition unit on each side
of the engine are removed in the same
manner. For instructional purposes re-
moval of the left heater and ignition unit
is described in the following instructions.

a, Removal.
Q1) Ignition Unit.

(e) Disconnect manifold heater electrical
lead (1, fig 2-119) and wiring harness electrical lead
(2) from ignition unit (4),

{b) Loosen two machine screws (3) and re-
move ignition unit (4) from clamps.

(2) Manifold Heater.

(a) Disconnect electrical lead (1, fig. 2-119) at
spark plug. Disconnect manifold air heater fuel
inlet hose from elbow (§) and disconnect manifold
air heater fuel return tube (6).

(b) Remove four self-locking nats and flat
washers (7) and remove manifold heater assembly
(8). Remove and discard gasket (9).

b. Installation.
(1) Manifold Heater.

(a) Install manifold heater (8, fig. 2-119) on
heater tube using new gasket (9), and secure to
heater tube with four self-locking nuts and flat
washers (7).

(b) Connect manifold air heater fuel return
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1 Electrical lead

2 Wiring harness electrical lea«l
3 Machine screw
4 Ignition unit
5 Elbow

& Fuel return tube
7 Nut and washer
8 Manifold heater
9 Gasket

Figure 2-119, Removing or installing manifold heater or
ignition unit.

tube (6) and manifold air heater fuel inlet hose to
elbow (5). Connect electrical lead (1) at spark plug.
(2) Ignition Unit.

(a) Install ignition unit (4) in clamps and
tighten two machine screws and self-locking nuts
(3).

(6) Connect manifold heater electrical lead
(1) and wiring harness electrical lead (2).

2-43. Manifold Heater Fuel Filter or
Solenoid Valves

a. Removal.
(1) Cut locking wire and remove sediment bow!
(1, fig. 2-120). Remove and discard preformed pack-
ing (2) and element (3). Install new element, new
preformed packing and sediment bowl. Installlock-
ing wire.

(2) Disconnect solenoid valve electrical lead.
Disconnect manifold heater tubes (4). Disconnect
fuel filter inlet tube (5). Remove two assembled
washer bolts (6) and two screws, lockwashers and
flat washers (7) and remove fuel filter and solenoid
valve as an assembly. Remove fuel solenoid valve
outlet elbow (8) and tee (9). Remove [fuel filter
inlet connector (10) and nipple (11) from solenoid
valve and/or filter.

(3) Disconnect fuel solenoid outlet tube (1, fig.
2-121) and fuel solenoid inlet tubes (2). Remove two
assembled washer bolts (3) and remove solenoid
valve (4) and associated fittings from bracket (5).

(4) Remove the fuel solenoid inlet coupling,
elbow and tee (6) as an assembly. Remove the fuel
solenoid outlet elbow, check valve and elbow (7) as
an assembly,

2.78 Change 3
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1 Filter bowl

2 Preformed packing

3 Filter element

4 Manifold heater tube
5 Fuel filter inlet tuhe

6 Assembled washer bolt

7 Screws and washers

8 Outlet elbow

9 Qutlet tee

10 Fuel filter inlet connector

11 Nipple

12 Manifold heater fuel tilter

13 Manifold heater fuel inlet solenoid valve
14 Filter head

Figure 2-120. Removing or installing menifold heater fuel inlet
solenoid valve or fuel filterffilter element.

b. Installation.
NOTE
If solenoid valves are equipped with felt
line filters in the inlet and outlet open-
ings, they must be removed and dis-
carded. Felt line filters are not required.

(1) Install nipple (11, fig. 2-120) in fuel solenoid
“IN” opening and/or filter “OUT” opening. Install
fuel filter inlet connector (10) and solenoid outlet
elbow (8) and tee (9). Install assembled fuel filter
(12) and assembled solenoid valve (13) on brackets
and secure with two screws, lockwashers and flat
washers (7) and two assembled washer bolts (6).
Connect fuel filter inlet tube (5) and manifold heat
er tubes (4). )

(2) Install elbow, check valve and elbow (7,
fig. 2-121) in solenoid valve ‘“OUT” opening.
Install coupling, elbow and tee (6) in solenoid valve
“IN” opening. Install assembled fuel solenoid valve
(4) and secure to bracket (5) with two assembled
washer- bolts (3) and connect fuel solenoid inlet
tubes (2) and solenoid outlet tube (1). Connect
electrical lead.
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1 Outlet tube 4 Solenoid valve

2 Inlet tube S Bracket
3 Assembled washer bolt 6 Coupling, clbosw and tee

7 Fucl solencid elbow, check valve and elbow

Figure 2-121. Removing or installing manifold heater fuet
return solenoid vaive,

NOTE
If the fuel return check valveis removed,
it must be installed with the arrow point-
ing downward.

2-44. Fuel/Water Separator Filter Automatic
Drain System or Solenoid Valve

a. Removed.

(1) Open drain cock (fig. 2-62) and bleeder valve
(fig. 2-122) and drain fuel into a suitable container.

(2) Loosen but do not remove two lower
capscrews and two upper capscrews and pull fuel/
water separator away from mounting bracket.
Remove one capscrew, lockwasher and cushioned
clamp and remove two water level probes from the
filter.
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== LOCKWASHER
7 CFLAT VASHER,
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~§i  CAPSCREN i

' CAPSCREW -
H | OCKVIASHER L LOCKWASHER 2
FLAT WASHER ¥

Figure 2.122. Removing or installing uater level probes.

NOTE
Model AVDS-1790-2DR is not equipped
with an engine wiring harness.

(3) Cut and discard tie-wrap (1, fig. 2-123) and
disconnect wiring harness electrical lead (2). Re-
move one machine screw and cushioned clamp (3).
Disconnect wiring harness lead (4) from control
module (5). Remove assembled washer bolt and
cushioned clamp (6). Remove three assembled
washer bolts (7) and remove control module.

(4) Disconnect filter drain hose (8) from so-
lenoid valve (9). Disconnect wiring harness lead
(10) from solenoid valve. Disconnect solenoid valve
drain tube (11). Remove two assembled washer
bolts (12) and remove solenoid valve and fittings
from bracket. Remove nipple (13) from solenoid
valve “IN” opening, and elbow (14) from “OUT”
opening.
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1 Tie-wraﬁ

2 Wiring harness electrical lead
8 Machine screw and clamp

4 Wiring harness lead

5 Control module

6 Assembled washer bolt and clamp
7 Assembled washer bolt

8 Filter drain hose

9 Solenoid valve

10 Wiring harness lead

11 Drain tube

12 ﬁsser!nbled washer bolt

13 Nipple

14 Elgow

15 Probe lead wires

Figure 2.123. Removing or installing fuelhcater separator filter

automatic drain cositro! maodule or solenoid valve.

b. Installation.

(1) Install control module (5, fig. 2-123) and
secure with three assembled washer bolts (7) and
assembled washer bolt and cushioned clamp (6). Con-
nect wiring harness lead (4) to control n:odule. Install
cushioned clamp and machine screw (3) securing
probe lead wires (15) to cylinder deflector.

(2) Install nipple (13) in solenoid “‘IN” opening
and elbow (14) in '‘OUT” opening. Install the
solenoid valve on mounting bracket and secure with
two assembled washer bolts (12). Install solenoid
valve drain tube (11) and connect wiring harness lead
(10) and filter drain hose (8). Connect wiring harness
electrical lead (2) and install new tie-wrap (1).

(3) Install two water level probes (fig. 2-122)

I making sure that the upper probe, identified by red
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shrink tube, is in the upper boss on the fuel/water
separator filter. Install cushioned clamp, lock-
washer and capscrew on fuel filter. Tighten two
lower and two upper capscrews.

(4) Close drain cock (fig. 2-62). Purge fuel system
and close bleeder valve (fig. 2-122).

2.45. Starter Low Voltage Protective
Module— Early Engines

a. Removal. Disconnect wiring harness. Remove
two capscrews, insulator washers and self-locking
nuts (fig. 2-124) and remove module from mount-
ing bracket.

b. Installation. Install module (fig. 2-124) on
mounting bracket and secure with two capscrews,
insulator washers and self-locking nuts. Connect
wiring harness.

2.45.1. Starter Low Voltage Protective
Module—Late Engines
a. Renioval. Disconnect wiring harness lrom

starter low voltage protective module (fig.
2-124.1). Remove two capscrews and lockwashers

 CAP SCREW g
’g INSULATOR WASHER
¥ SELF-LOCKING NUT §¥

Figure 2.124, Remoting or installing starter low voliage

protective module.

and remove wiring harness ground lead and mod-
ule,

b. Installation. Position module (fig. 2-124.1) on
mounting bracket and secure module and ground
lead with two capscrews and lockwashers. Connect
wiring harness.
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ligure 2-124.1. Removing or insialling starter low voltage protective
modite — late engines.
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2-46. Exhaust Manifolds or Elbows
1 Fuel eturn hose
a. Removal, 2 Fuel return lubes

2 : ; 8 Turbosupercharger oil hose
(1) Remove coolmg‘ f.an vanes, cooling fans, M Tt fucl return hose
cooling fan shroud, fuel injection tube clamps and 5 Hose clamp
fuel injection tubes. Refer to paragraph 2-2la. § Crankcase breather tube
(2) Disconnect fuel return hose (1, fig. 2-125) Figure 2.125. Disconnecting or conneccing fuiel and oil lines.

and fuel return tube (2). Disconnect turbosuper-

charger oif hose (3) and manifold heater fuel return tube adapters from exhaust manifolds. Remove

hose {4). Remove crankcase breather tube hose and and discard smoke generating tubes.

clamp (5) and breather tube (6). (2.2) On Model AVDS-1790-2DR, remove
(2.1) On Models AVDS-1790-2C and two capscrews and self locking nuts securing two

AVDS-1790-2D, remove two capscrews, loop clamps (fig. 2-125.2) to rear shurouds. Bis-

sell-locking nuts, retaining straps, and clamp pads connect two smoke generating tube nuts from tee,

(fig. 2-125.1). Disconnect two smoke generating Loosen tube nuts and remove tube adapters from

tube nuts from tee. Loosen tube nuts and remove exhaust manifold. Remove smoke generating tubes. |

CAPSCREW
RETAINING STRAP
CLAMP PAD

SELF-LOCKING NUT

TA2656521

Figure 2-125.1. Removing or installing simoke generating system fuel tubes,
nmodel AVDS-1790-2C and AVDS.1790.2D engines.
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Figure 2.125.2. Renoving or installing smoke generating system fuel tubes,
model AVDS-1790-2DR engine,

(3) Disconnect right and left turbosupercharger
oil hoses (1, fig. 2-126). Disconnect manifold heater
fuel return tubes (2).

(4) Remove two machine screws and lockwashers
(3) and remove left rear center shroud (4), bulkhead
adapter elbow (5), and solenoid valve assembly (6) as
a unit. Remove one machine screw and lockwasher (7)
and remove right rear center shroud (8) and tube
cross (9) as a unit.

Q0

|
TA
o 265654/
2 Machine bolt and lockwasher
3 Tube tee
4 Restrictor
5 Gasket

6 Self-focking nut and machine bolt
7 Retaining strap l

Figure 2-127. Removing or installing crankcase breather tibe

1 Oil hose

2 Heater fuel return tube

3 Machine screw and lockwasher . ]
4 Left rear center shroud discard two gaskets (5). Remove two self-locking I

tee and restrictor.

g g‘)‘l‘e'g‘:if,dv:f:g’t:;;ﬁ’;“; nuts and bolts (6) and remove two sets of retaining
7 Screw and washer straps (7).
8 Right rear center shroud

9 Tube cross

Figure 2.126. Removing or installing left and right rear center The exhaust m:r?l.frcﬁds and exhaust

shrouds. manifold elbows on each side of the engine

are removed in the same manner. For in-

{5) Loosen two breather tube clamps (1, fig. 2-127) structional purposes removal of the right

and remove two bolts and lockwashers (2) and remove hand manifolds and elbows are described
tube tee (3). Remove restrictor (4). Remove and in the following instructions.
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(6) Remove four selfdocking nuts, flat
washers and bolts (], fig. 2-128), and four
self-locking nuts, flat washers and machine bolts
(2). Remove exhaust elbow (3), remove and
discard two gaskets. Remove twelve self-locking
nuts and flat washers (4), and remove exhaust
manifold (5), Remove and discard three gaskets.

(7) Remove four self-locking nuts, flat washers
and machine bolts(6). Remove four self-locking nuts,
flat washers, and machine bolts attaching exhaust
elbow (7) to turbosupercharger. Remove exhaust
elbow and remove and discard two gaskets. Remove
twelve self-locking nuts and flat washers (8) and
remove exhaust manifold (9). Remove and discard
three gaskets.
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I Nut, washer and bolt
2 Nut, washer and bolt
3 Exhaust elbow cylinder 1R, 2R, 3R

4 Self-Jocking nut and Nat washer
S Exhaust inanifeld cylinder IR, 2R, 3R
6 Nut, washer and bolt

7 Exhaust elbow ¢ylinder 4R, SR, 6R
8 Self-locking nut and fat washer
9 Exhaust manifold cylinder 4R, SR, 6R

Fligure 2-128. Remonving or installing echaust manifolds
and etbows.

0. Installation.

(1) Install exhaust manifold (9, fig, 2-128) on
cylinder Nos. 4R, 5R, 6R using new gaskets and
secure to cylinders with twelve self-locking nuts
and flat washers (8). Install exhaust elbow (7)
using new gaskets, and secure to the exhaust man-
ifold with four self-locking nuts, flat washers and
bolts (6) and to turbosupercharger with four self-
locking nuts, flat washers and bolts.

(2) Install exhaust manifold (5) on cylinders
Nos. 1R, 2R, 3R using new gaskets and secure to
cylinders with twelve self-locking nuts and flat
washers (4).! Install exhaust elbow (3) using new
gaskets and secure to the exhaust manifold with
four self-locking nuts, lat washers and machine
bolts (1) and to turbosupercharger with four self-
locking nuts, flat washers and machine bolts (2).

(3} Deleted

(4) Install two sets of retaining straps (7, fig
2-127) and secure to oil cooler frame support with
two machine bolts and self-locking nuts (6). Install
gasket (5), restrictor (4), gasket (5) and tube tee
(3)(in that order) on rear fan drive housing, Install
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two bolts and lockwashers (2) securing parts to
housing. Position hose between breather tube and
tube tee and tighten two hose clamps (]).

(5) Install right rear center shroud (8, fig.
2-126) and tube cross (9) as a unit, and secure with
one machine screw and lockwasher (7). Install left
rear center shroud (4), bulkhead adapter elbow (5)
and solenoid valve assembly (6) as a unit, and se-
curewith twomachine screws and lockwashers (3).

(6) Connect fuel return tubes (2) and right and
left turbosupercharger oil hoses (1).

(7) Position crankcase breather tube (06, fig.
2-125) and hose through right rear center shroud
and on breather tube tee and tighten hose clamp
{5). Connect manifold heater fuel return hose (4)
and turbosupercharger oil hose (3). Connect fuel
return tubes (2) and fuel return hose (1).

(7.1) On Models AVDS-1790-2C and
AVDS-1790-2D), install two new smoke generating
tubes and connect tube nuts to tee (fig. 2-125.1).
Secure tube adapters to exhaust manifolds and
tighten tube nuts. Secure two clamp pads and
retaining straps with two capscrews and
self~locking nuts.



(7.2) On Model AVDS-1790-2DR, install two
new smoke generating tubes and connect tube nuts
to tee (fig. 2-125.2). Secure tube adapters to
exhaust manifolds and tighten tube nuts, Secure
tubes to rear shrouds with two capscrews,
self-locking nuts and loop clamps.

(8) Install fuel injector tubes, tube clamps,
cooling fan shroud, cooling fans and cooling fan
vanes (par. 2-21b).

I 2-47. Fuel Backflow Valve (Models
AVDS-1790-2C and AVDS-1790-2D)

a. Removal.
(1) Disconnect fuel intet hose (1, fig. 2-129) and
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drain fuel into a suita‘le container. Disconnect
manifold heater fuel line (2) and fuel pump fuel
inlet tube (3). Remove two screws and lockwashers

(4), and remove backflow valve (§) from mounting
bracket,

(2) Remove and retain for installation in
replacement backflow valve the fuel pump tube
adapter (6) and luel inlet hose adapter (7). Remove
and retain as a unit the purge pump and fuel heater
tube tee (8), reducer (9), filter (10) and elbow
(1.

NOTE
Flbow (11, fig. 2-129) is required on Model
AVDS-1790-2C only.
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b. Installation,
(1) Install as a unit, the purge pump and fuel

heater tube tee, (8, fig. 2-129), reducer (9), filter (10).

and elbow (11). Install fuel inlet hose adapter (7)
and fuel pump tube adapter (6).

(2) Position backflow valve (5) on mounting
bracket (12) and fuet pump inlet tube (3) and
secure backflow valve with two screws, lock-
washers, one flat washer and one clip (4). Connect
fuel pump fuel inlet tube (3), manifold heater fuel
line (2) and fuel inlet hose (1).

2-47.1. Fuel Backflow Valve (Model AVDS-
1790-2DR)

a. Removadl.

(1} Disconnect [fuel inlet hose (I, tfig.
2-129.1) and drain fuel into a suitable container.
Disconnect manifold heater fuel linc (2) and
backflow valve outlet hose (3). Remove two
screws, lockwashers and flat washers (4) and
remove back{low valve from mounting bracket.

1 Inlet hose

7 Inlet hosc adapter

2 Manifold heater luel line 8 Tee

3 Fuel intet tube 9 Reducer
4 Screw and washer 10 Filter

5 Backflow valve 11 Elbow

(=)}

‘Tube adapler 12 Mounting bracket

Figure 2-129. Removing or insialling fucl hackflow valve, model
AVDS-1790-2C and AV DS-1700-2() cugines.

(2} Remove and retain for installation in the
replacement backflow valve, the fuel pump hose
adapter (5) and fuel inlet hose adapter {(6). Remove
and retain the purge pump and fucl heater tube tee
(7), and bushing (8).

b. Installation.

(1) Tnstall bushing (8, lig. 2-129.1), and tec
(7) on new backflow valve. Install fuel inlet hose
adapter (6) and hose adapter (5) in backflow valve.
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(2) Install Dbackflow valve on
bracket and secure with two flat washers, lock-
washers and screws (4). Connect check valve outlet
hose (3) and manifold heater (uel line (2). Connect
fuel inlet hose (1).

2-48. Replacement and/or Repair of Fuel In-
jector Nozzle and Holder Assembly.

a. Removal.

(1) Remove cooling fan vanes, cooling fans, fan
shroud, and engine upper covers. Refer to para-
graph 2.21a.

(2)Remove fuel injector lines and fuel injector
nozzle and holder assemblies. Refer to paragraph
2-21a and 2-30«.

(3) The fuel injector nozzle and holder as-
semblies are generally removed while trouble-
shooting the fuel system, particularty when a fuel
injection pump has failed. The nozzles should be
tested on a nozzle tester for opening pressure,
spray pattern, leakage and nozzle chatter before
reinstalling in engine. Check the nozzle retaining

o ¥
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DS el )
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5 Hose adapter
6 Hose adapter
7 Tube tec
8 Bushing

CAV/

1 Fuelinlet hose

2 Manifold heater fucl line

3 Backilow valve outlet hose

4 Screw. lockwasher and flat washer

Figure 2-129.1. Removing or installing fuel backflow
valve, model AVDS-1790.2DR engine.

mounting i
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FUEL INJECTOR NOZZLE
AND HOLDER ASSY

PUMP HANCLE

TA021679

Figure 2.132. Testing fuel injector noszzle and holder assembly,

(6) Check Nozzle Chatter. The chatter test
requires that one stroke of the tester handle takes ap-
proximately two seconds, with pressure gage valve
closed. Chatter must be distinct and regular. A sharp
pitch sound is not mandatory, and an occasional skip
or variation in chatter pitch is acceptable. When noz-
zle chatter is not satisfactory, and does not improve
with continued operation of the tester, the nozzle
must be replaced.

c. Disassembly.

CAUTION
It is of utmost importance that the work
area be clean and free from dust. Proper
repair of nozzles is dependent primarily on
cleanliness.
NOTE

Preformed packing (7 and 7.1 fig. 2-133)
and gasket (10) were removed and dis-
carded in paragraph 2-30a, (6).

(1) Remove nozzle tube connector (17, fig.

2-133), capnut (8), retainer spring (16), fucl
injector nozzle assembly (9), with nozzle body
(11) and nozzle valve (12), nozzle spacer (13) and

retainer (6).
(2) Remove lower spring seat (14), nozzle ad-

justing spring (15), upper spring seat (4), shims (3)
and seat spacer (2) from nozzle body (1). Remove and
discard preformed packing (5). Note the number of
shims (3) removed,

(3) Remove nozzle valve (12) from body (11). It
may be necessary to soak the nozzle assembly in car-
bon removing solvent to aid in disassembly,

NOTE

The nozzle body and nozzle valve were fit-
ted individually during manufacture to
form a mated assembly and parts are not
interchangeable between nozzles. Care
must be taken during the cleaning, in-
spection and repair operations to keep
these parts together,
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Nozzle body

Seat spacer

Shim
Upperspring seat
Preformed packing
Nozzle retainer
Preformed packing
Preformed packing
Capnut

Nozzie assembly
Flat washer (gasket)
Nozzle body
Nozzle valve
Nozzle spacer
Lower spring seat
Nozzle spring
Retainer spring
Tube connector

-
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Figure 2.133. Fuel injector nozzle and holder nssembly

— exploded view.

d. Cleaning.
NOTE

Do not use sharp tools, wire brushes or

abrasive materials to clean the nozzle or

nozzle body.

(1) Clean Fuel Injector Nozzle Assembly. Soak
nozzle body in carbon removing solvent to remove
major carbon deposits. Remaining carbon deposits
should be removed using a soft cloth or felt pad and
mutton tallow. A piece of soft wood, soaked in oil
may also be used as a carbon remover,

(2) Clean Nozzle Spray Orifices. Remove carbon
from the orifices of the nozzle body by soaking nozzle
body in a carbon removing solvent only. Do not clean
orifices with cleaning wire as this method will distort
nozzle orifices and also may block opening due to
wire breakage.

(3) Clean Fuel Injector Holder and Associated
Parts. Clean all parts thoroughly. Be sure hands are
kept free from accumulation of grease which will
cause collection of dust and grit on parts. Cover or
wrap all parts after cleaning to protect them from
dirt accumulation.

e. Inspection.
(1) Inspect Nozzle Body and Valve. Inspect seat
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of nozzle valve (12, fig. 2-133) for evidence of wear,
distortion of the valve seat due to pounding,
discoloration due to overheating, and pitting. Inspect
the valve stem for scratches and discoloration. Check
fit of valve in nozzle body (11) by lifting the valve
about one-third of its length out of the body. The
valve should stide back to its seat without aid when
the assembly is held at a 45 degree angle. Inspect the
eight spray orifices in the nozzle body tip and the
drilled passage in the body for freedom of ob-
structions, Inspect lapped sealing surfaces of valve
body for cracks, scratches, discoloration, wear, pit-
ting and evidence of pounding.

(2) Inspect Nozzle Spacer. Inspect the lapped
sealing surfaces on the ends of the nozzle spacer (13)
for scratches, discoloration, and cracks. Inspect the
area around the center hole on the nozzle end for
evidence of wear and pounding by the valve nozzle
body. Maximum allowable depth of wear of pounding
at this area is 0.003-inch. Inspect drilled passages in
spacer for obstructions.

(3) Inspect Nozzle and Retainer Springs, Spring
Seats and Shims. Inspect the nozzle spring (15) for
cracks and evidence of wear. Inspect retainer spring
(16) for cracks, and for evidence of discoloration due
to excessive heat. Free length of retainer spring must
be 1.403 to 1.409-inch. Inspect upper and lower spring
seats (4) and (14), shims (3) and seat spacer (2) for
cracks, scratches, and evidence of pounding.

(4) Inspect Nozzle Body and Retainer. Inspect
the nozzle body (1) and nozzle retainer (6) for cracks,
burrs, nicks, and raised metal. Inspect sealing sur-
faces for scratches and discoloration. Inspect
threaded areas and tapped openings for stripped or
damaged threads.

(5) Inspect Nozzle Capnut and Tube Connector.
Inspect the nozzle capnut(8)and tube connector (17)
for nicks, burrs, raised metal surfaces, and cracks. In-
spect threaded area inside capnut for stripped or
damaged threads. Inspect the gasket area on end of
capnut for deep scratches.

f. Repair.

{1) Replace nozzle assembly (9) when body seat
or valve seat is badly worn, pounded, or pitted, or
when nozzle body orifices are clogged. Replace nozzle
assembly when lapped sealing surfaces are nicked,
scratched or cracked.

(2) Repair of the remaining nozzle components is
limited to cleaning up threads on the nozzle body (1),
nozzle retainer (6) and capnut (8). It is not practical
to attempt repairs to any of the remaining parts. If
inspection revealed damage to any of the remaining
parts, replace the complete nozzle and holder assem-
bly.

8. Assembly.



NOTE

During assembly, the addition or removal
of spring adjusting shims (to obtain the
correct gage pressure reading on the nozzle
tester) may require various shim com-
binations available in shim set 5702674.
Although each nozzle assembly pressure
reading may vary, experience will indicate
the approximate shim(s) thickness
required to make up pressure differences.
The nozzle assembly must be completely
assembled, torque tightened and checked
again on the nozzle tester to assure proper
spacer combination and pressure reading.
This procedure may have to be repeated
several times before achieving a satisfac-
tory reading.

(1) Install nozzle valve (12, fig. 2-133) in nozzle
body (11). Install a new preformed packing (5) on noz-
zle body (1). Install upper spring seat (4), shim(s), and
seat spacer (2) on one end of nozzle spring (15). Install
lower spring seat (14) on other end of spring (15) and
install assembled spring (seats, shims and spacers) in
nozzle body (1). Install nozzle spacer (13), nozzle
assembly (9), nozzle retainer (6) and retainer
spring (16). Instalt capnut (8). Center nozzle body
in. capnut opening and torque tighten to 65
pound-feet. Install tube connector (17).

(2) Test assembled fuel injector nozzle and holder
assembly as outlined in Testing.

h. Installation.

(1) Install fuel injector nozzle and holder assem-
blies, and fuel injector tubes (para 2-30b and 2-21b).

(2) Installi cooling fan shroud, engine upper
covers, cooling fans and cooling fan vanes (para 2-
21b).

2-49. Engine Electrical Wiring Harness,
Generator Cable or Starter Cables
NOTE

This paragraph contains instructions for
the complete removal or installation of the
engine electrical wiring harness, generator
cable, starter cables and associated
brackets and clamps. To remove any one
cable or harness individually, the
procedure is similar except for the removal
of the engine disconnect cable connectors
from the mounting brackets (fig. 2-144) and
(fig. 2-137) by removing four machine
screws, lockwashers and hexagon nuts.

a. Model AVDS-1790-2C.
(1) Removal
(a) Remove capscrew and lockwasher (1, fig.
2-134) and remove starter cable loop clamp (2).
Remove starter low voltage protective module
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cable connector (3). Remove hexagon nut and
lockwasher (4) and disconnect two starter ground
cables (5) and ground strap (6). Install iexagon nut
and lockwasher on starter terminal. Remove cap-
screw and two flat washers (7) and remove ground
strap.

NOTE
Model AVDS-1790-2C engines have two
ground straps (6, fig. 2-134).

() Remove hexagon nut and lockwasher (8)
and disconnect two starter cables (9) and starter
low voltage protective module cable terminal lug
(10). Install hexagon nut and lockwasher on
battery terminal.

(¢) Remove machine screw (11) and discon-
nect starter low voltage protective module cable
terminal lug.

TA265657 ||

1 Capscrew and lockwashes
Clamp
3 Electrical cable connector
4 Hexagon nut and fockwashe:
5 Starter cable
6 Ground strap
7 Capscrew and flat washer
8 Hexagon nut and lockwasher
9 Starter cable
10 Terminal lug
11 Machine screw

Figure 2.134. Removing or installing starter electrical cable.

(d) Remove self-locking nut and remove starter
cable loop clamp (fig. 2-135). Remove capscrew and
lockwasher and remove starter cable loop clamp.
Remove capscrew and lockwasher and remove wiring
harness loop clamp.
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Figure 2-135. Removing or instolling starter cable loop clamps.

(e) Remove six capscrews and lock washers
{fig. 2-136) and remove three retaining straps.
Remove manifold preheat cable connector. Remove
two capscrews and lock nuts and remove starter cable
bracket assembly.
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Figure 2-136. Removing or installing starter cable bracket
assembly.

(f) On early engines remove four capscrews
and lockwashers (fig. 2-137) and disconnect starter
cable mounting bracket., Remove two capscrews
and lockwashers and remove retaining strap,

(f.1) On late engines, remove two assem-
bled washer bolts and loop clamps (fig, 2-136.1)
securing smoke generating system electrical lead to
left rear upper cover. Remove one assembled
washer bolt and loop clamp securing lead to side of
oil cooler support frame, Remove one self-locking
nut (fig. 2-136,2) and remove loop clamp, Dis-
connect two electrical connectors from solenoid
valves, Remove capscrew and lockwasher securing
ground lead to bracket.

ASSEMBLED WASHER
BOLT & LOOP CLAMP

~ TA2656588

Figure 2.136.1. Removing or installing smoke generating system electrical lead.
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Figwre 2-136.2. Remoying or Installing smoke generating system electrical lead.
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Figrire 2-136.3 Removing or installing wiring harmess
mounting bracket, late engines.
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(f.2) Disconnect wiring harness from starter
low voltage protective module (fig. 2-136.3). Re-
move two capscrews and lockwashers securing
ground lead and module to bracket. Remove and
retain module. Remove two socket head capscrews,
and three machine bolts and lockwashers and
disconnect mounting bracket and loop clamp.
Remove two capscrews and lockwashers and re-
move remaining strap and loop clamp.

(g) Remove machine screw and lockwasher (fig.
2-138) and remove loop clamp. Remove fuel solenoid
cable connector and fuel shut-off cable connector.
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Figure 2-137. Removing or installing starter cable mounting
bracket, early engines.

Figure 2-138. Removing or installing fuel solenvid and fue!
shut-off connector.

2-86.2 Change 2

’ FUEL/VATERN 5
SEPARATOR CABLE S
__CONNECTORF” 4

N’ CAPSCREY
LOCKWASHER
OCHY

4 CAPSCREW
A LOCKWASHER
' HEXAGON NUT

T |- ")« BRACKET

3 ‘k &5 LOCKWASHER =3

OP CLAMP.
"“'.“- £ 5
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< CAPSCREV
u LOCKWASHER
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Figure 2-139. Removing or installing fuelhvater separator coble
tonnector.

(h) Remove two capscrews and lockwashers
(fig. 2-139) and remove two loop clamps. Cut tie-wrap
and remove fuel/water separator cable connector.
Remove capscrew and lockwasher and remove loop
clamp. Remove capscrew and lockwasher and remove
bracket.

({) Pemove two capscrews, lockwashers and
hexagon nuts (1, fig. 2-140) and remove two loop
clamps (2). Remove two capscrews and lockwashers
(3) and remove two brackets (4). Remove two cap-
screws and lockwashers (5) and remove two loop
clamps (6). Remove hour meter cable connector (7)
and self-locking nut (8) and remove loop clamp (9).
Remove high oil temperature switch cable electrical
connector shell (10), oil pressure transmitter cable
electrical connector shell (11), oil temperature trans-
mitter cable electrical connector shell (12), and low
oil pressure cable electrical connector shell (13).

() Remove two generator wiring harness cable
connectors (1 and 2, fig. 2-141). Remove four machine
screws, lockwashers and hexagon nuts (3) and remove
transmission disconnect cable connector (4). Remove
self-locking nut and flat washer (5) and remove
assembled buss bar and generator cable (6). Install
flat washer and self-locking nut. Remove self-
locking nut and flat washer (7) and disconnect
assembled buss bar and ground strap (8). Install
self-locking nut and flat washer. Remove capscrew
and flat washer (9) and remove assembled buss bar
and ground strap (8).
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BENERATON T 7 N\

SUPPORT 9

Cable connector

Cable connector

Machine screw, lock washer and nut

Cable connector

Self-locking nut and flai washer

Generator cable

Self-locking nut and flat washer

Ground strap

Capscrew and flat washer

Figure 2.141. Removing or installing generator and iransmission
electrical connectors.
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1 Capscrew and lockwasher

2 Loop clamp

3 Capscrew and lockwasher

4 Bracket .

$ Capscrew and lockwasher

6 Loop clamp

7 Hour meter cable connector

8 Self-focking nut

9 Loop clamp

10 High oil temperature cable connector shell
11 Oil pressure transmitter cable connector shell
12 Qil temperature transmitter cable connector shell
13 Qil preseure cable connector shell

Figure 2.140. Reuoviug or installing oil temperature and oil

CAPSCREW 7 I
LOCKWASHER

pressure electrical connectors.

INTAKE
MANIFOLD
(k) Remove two capscrews and lockwashers
(fig. 2-142) and remove two loop clamps. Remove cap-
screw and lockwasher and remove terminal lug.

|

TA265661)

Figure 2.142. Removing or insialling wiring harness aad
generator cable clomp.
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gz
MACHINE BOLT
LOCKWASHER

LOOP CLAMP
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Figure 2.142.1 Rewmoving or installing wiring harness loop clamp.

(k.1) Remove one machine bolt and lock-
washer (fig. 2-142.1). Remove loop clamp.

(!) Remove two capscrews and lockwashers
(fig. 2-143) and remove two retaining straps. Remove
two capscrews and lock nuts and remove bracket
assembly. Remove manifold preheat cable connector.

[ADZIE4Y
Figure 2-143. Removing or installing iwiring harness and

generator cable bracket assembly.
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(m) Remove two capscrews and lockwashers
(fig. 2-144) and remove two retaining straps. Remove
four capscrews and lockwashers and remove wiring
harness, generator cables and mounting bracket.

ASSEMBLED

WASHER BOLT  GENERATOR

CABLE

MOUNT ING CAPSCREW.
BRACKET ‘QE%QUCKNASHER
=y Q 2
AV

/

)

ASSEMBLY
7A2656631

Figure 2.144. Removing or installing wiring harness and

generator cable.

(r) Remove two assembled washer bolts (fig. 2-
145) and remove wiring harness and generator cable
bracket assembly. Remove starter cable bracket
assembly in the same manner.

(2) Installation
(a) Install generator cable and wiring harness
bracket assembly (fig. 2-145) and secure to center oil
cooler mounting bracket with two assembled washer
bolts. Install the starter cable bracket in the same
manner.
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Figure 2-145. Remoting or installing generator cable and
wiring harness bracket.

fb) Position assembled mounting bracket
(fig. 2-144) over the first four mounting holes
immediately to the rear of the lifting eye which
extends through the right front upper cover.
Secure the bracket to the cover with four cap-
screws and lock washers. Install two retaining straps
on generator cable and wiring harness and secure to
bracket assembly with four capscrews and lock-

washers.

{c) Install bracket assembly (fig. 2-143) and
secure to oil cooler frame with two capscrews and
self-locking nuts. Install two retaining straps and
secure one to each bracket assembly with two cap-
screws and lockwashers. Install manifold preheat
cable connector.

(c.1) Position loop clamp (fig. 2-142.1) on
spacer and secure with lockwasher and machine
bolt.

(d) Install loop clamp (fig. 2-142) on
generator cable and secure to crankcase with
capscrew and lockwasher. Install loop clamp on
generator cable and wiring harness and secure to
crankcase with capscrew and self-locking nut.
Secure wiring harness ground terminal Jug to
crankcase with capscrew and lockwasher,

(e) Clean electrical lead (ground) terminals.
Install one flat washer in the generator support
upper counterbore (fig. 2-17.1). Secure the inner
lead with one flat washer and capscrew. Remove
lower right generator support capscrew and flat
washer. Discard capscrew. Install existing flat
washer in the pgenerator support counterbore.
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Secure outer lead with one flat washer and new
capscrew (3/8-24 x 1-3/4 long). Torque tighten
capscrews to 275 pound inches. Install assembled
ground strap and buss bar on generator terminal
and secure with sell-locking nut and flat washer (7,
fig. 2-141). Install assembled generator cable (6) on
generator terminal and secure with self-locking nut
and flat washer (5). Install transmission cable
connector (4) in bracket and secure with four
machine screws, lockwashcrs and hexagon nuts (3).
Install generator cable connector (2) and (1).

(f) Install two loop clamps (6, fig. 2-140) and
secure to crankcase and damper housing with two
capscrews and lockwashers (5). Install two brackets
(4) and secure to oil pan with two capscrews and lock-
washers (3). Install two loop clamps (2) on wiring har-
ness and secure to brackets with two capscrews, lock-
washers and hexagon nuts (1). Install loop clamp (9)
on wiring harness and secure to oil pressure regulator
valve stud with self-locking nut (8). Install hour
meter cable connector (7). Install low oil pressure (13)
oil temperature (12) oil pressure (11) and high oil
temperature (10) cable electrical connector shells,

(g) Install bracket (fig. 2-139) and secure to oil
pan with capscrew and lockwasher. Install loop
clamp on wiring harness and secure to bracket with
capscrew, lockwasher and hexagon nut. Install two
loop clamps and secure to crankcase with two cap-
screws and lockwashers. Install fuel/water separator
cable connector.

(h) Install fuel shut-off cable connector (fig. 2-
138) and fuel solenoid cable connector. Install loop
clamp on fuel shut-off cable and secure to damper
housing with machine screw and lockwasher,

(¢) Install the assembled starter cable mount-
ing bracket (fig. 2-137) and secure to left front upper
cover with four capscrews and lockwashers. Install
retaining strap on starter cables and secure to
bracket assembly with two capscrews and lock-
washers.

(1) On late engines install the assembled
starter cable mounting bracket and loop clamp (fig.
2-136.3) and secure with two capscrews and three
assembled washer bolts, Secure starter low voltage
protective module and ground lead to bracket with
two capscrews and lockwashers. Connect wiring
harness to.module. .

(i.2) Secure ground lead to bracket with
capscrew and lockwasher (fig. 2-136.2). Connect
two electrical connectors to solenoid valves. Secure
loop clamp (fig. 2-136.2) with self-locking nut.
Secure two electrical lead loop clamps (fig.
2-136.1) to upper cover with two assembled
washer bolts, Install loop clamp to the side of oil
cooler support frame with assembled washer bolt.
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(/) Install bracket assembly (fig. 2-136) and
secure to oil cooler frame with two capscrews and
self-locking nuts. Install three retaining straps and
secure to the two bracket assemblies with six cap-
screws and self-locking nuts. Install manifold pre-
heat cable connector.

(k) Install loop clamp (fig. 2-135) on starter
cable and secure to intake manifold with self-locking
nut. Install loop clamp on starter cable and secure to
crankcase with capscrew and self-locking nut. Install
loop clamp on wiring harness and secure to crankcase
with capscrew and self-locking nut.

() Install starter low voltage protective
module cable terminal lug (10, fig. 2-134), and two

starter electrical cables (92) (circuit No. 81) on
battery tertninal and secure with hexagon nut and
lockwasher (8).

. (n) Install capscrew and flat washer (7) on
ground strap (6) and secure to starter support.

(n) Install starter ground strap (6) and two
starter ground cables (5) and secure with hexagon nut
and lockwasher (4). Install starter low voltage protec-
tive module cable connector (3). Install loop clamp (2)
on starter cables and wiring harness and secure to
crankcase with capscrew and lockwasher (1).

b, Model AVDS-1790-2D.
(1) Removal

(«) Remove starter cables and wiring harness
as outlined in paragraph 2-49al(a) through (k).

(b) Remove two capscrews, lockwasher and flat
washers (fig. 2-146) and remove generator air intake
tube from generator blower motor housing.

P GENERATOR AIR B

CAP SCREW. I

=g (O

el BLOVER

LOCK WASHER
FLAT WASHER

21628

Figure 2.146. Removing or installing generator air intake tube,
AVDS.1790-2D.

(c) Remove oil temperature and oil pressure
cable connectors and wiring harness as outlined in
par. 2-49a, (i).
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(d) Remove four machine screws, lockwashers
and hexagon nuts (1, fig. 2-147) and remove trans-
mission disconnect cable connector (2) from bracket
(3). Remove self-locking nut and flat washer (4) and
remove generator cable (5) and electrical cable (6)
and (7). Install self-locking nut and flat washer,
Remove self-locking nut and flat washer. Remove
self-locking nut and flat washer (8) and remove elec-
trical cable (9). Install self-locking nut and flat
washer. Remove self-locking nut and flat washer (10)
and remove electrical cable (11). Install self-locking
nut and flat washer.

i Machine screw, lockwasher end hexagon nut
2 Cabte connector

3 Brackel

4 Self-locking nut and flat washer
5 Generator cable

6 Electrical cable

7 Electrical cable

8 Self-locking nut and flat washer
9 Electrical cable

10 Self.locking nut and flet washer
11 Electrical cable

Figure 2-147. Remouving or installing generator electrical coble
and 1iring harness, AYDS-1790.2D.



(e) Remove self-locking nut and flat washer
(1, fig. 2-148) and disconnect ground strap (2).
Install self-locking nut and flat washer. Remove
screw and two flat washers (3) and remove ground
strap. Remove capscrew and lockwasher (4) and
remove cable terminal (5). Remove cable connect-
or (6).

(A Remove wiring harness, generator cable,
clamp and brackets as outlined in paragraph 2-
49a1(k) through (n)

(2) Installation

(a) Install generator cable, wiring harness,
clamps and brackets as outlined in paragraph 2-
49a2(a) through (d).

(6) Install cable connector (6, fig. 2-148) on
generator blower motor. Install capscrew and
lockwasher (4) on cable terminal (5) and secure to
crankcase. Install ground strap (2) on generator
terminal and secure with self-locking nut and flat
washer (1), Install ground strap on generator cradle

B and secure with screw and two flat washers (3).

T™M 9-2815-220-34

12265664

1 Self-locking nut and Mat washer
2 Ground strap

3 Screw and Nat washer

4 Capscrew and lockwasher

5 Cable terminal

6 Cable connector

Figure 2.148. Removing or installing generator cable connector

and ground strap,
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(c) Install cable terminal (11, fig. 2-147) cir-
cuit No. 478 on generator terminal "D” and secure
with self-locking nut and flat washer (10). Install
cable terminal (9) circuit No. 1, on generator ter-
minal*“A” and secure with self-locking nut and tlat
washer (8). Install electrical cable from blower
motor (7), electrical cable (6) ¢ircuit No. 530, and
generator cable (5) on generator terminal "B". Se-
cure with self-locking nut and flat washer (4). In-
stall transmission disconnect cable connector(2) in
mounting bracket (3) and secure with four machine
screws, lockwashers and hexagon nuts (1).

(d) Install loop clamp, bracket, oil tempera-
ture and oil pressure cable connectors and wiring
harness as outlined in paragraph 2-49a¢2(f).

(e) Install generator air intake tube (fig.
2-146) on generator blower motor housing and se-
cure to support bracket with two capscrews,
lockwashers and flat washenrs.

(f) Install brackets, wiring harness, clamps
and starter electrical cable as outlined in para-
graph 2.49«2¢k) through (n).

c. Model AVDS-1790-2DR. Model AVDS-1790-
2DR is not equipped with an engine wiring har-
ness.

2-49.1. Turbocharger Drive Housing (Power
Take-off)

. Removal.

(1) Disconnect fuel outlet hose (1, fig. 2-148.1)
and fuel inlet hose (2) from respective elbows. Col-
lect fuel in a suitable container and discard.

(2) Remove four self-locking nuts and flat
washers (3)andremove fuel pump (4)from adapter.
Remove and discard fuel pump mounting gasket
(5). Disconnect oil inlet hose (G) at 45° elbow (7).

(3) Install holding bar and puller assembly (2,
fig. 2-6) on power take-off drive coupling (1, fig.
2-148.2) and secure with two 7/16-20UNF x 1-1/2
inch capscrews (2). Hold holding bar and puller
assembly to prevent crankshaft from turning, and
remove self-locking nut (3) and flat washer (4). Re-
move holding bar and puller assembly.

(4) Install holding bar and puller assembly (2,
fig. 2-6) on power take-off drive coupling (1, fig.
2-148.3), with boss against gearshaft, and secure
with two 7/16-20UNFx1 1/2-inch capscrews (2). Al-
ternately tighten the two capscrews and remove
the power take-off drive coupling. Remove holding
bar and puller assembly.

(5) Remove eight self-locking nuts and flat
washers (3, fig. 2-148.3) and remove the power
takeoff drive housing (5) and fuel hose clamps (4).
Use two mechanical pullers (4, fig. 2-5) if necessary

TM 9-28156-220-34

3] T TA126129
1 Fuel outlet hose 5 Gasket
2 Fuel inlet hese 6 Oil inlet hose
3 Self.locking nut and flat washer 7 45° elbew

4 Fuel pump 8 Hose clamp

Fligure 2-148.1. Removing or installing fuel pump, model
AVDS.1790-2DR engine.

to assist in housing removal. Remove and discard
mounting gasket (G6).

(6) Remove 45° elbow (7, fig. 2-148.3) from hous-
ing.

b. Installation.

(1) Install 45° elbow (removed above) in new
power takeoff drive housing.

(2) Install power takeoff drive housingon studs
using new mounting gasket (fig. 2-148.4).

(3) On engines using the late spur gearshaft
(with 7/8-14 inch threads), use alinement tool, Part
No. 12275768. On engines using the early spur
gearshaft (with 3/4-16 inch threads), use alinement
tool, Part No. 11684212. Remove puller screw
from alinement tool. Insert alinement tool in
power takeoff drive housing until firmly seated on
the power takeoff spur gearshaft taper. With the
alinement toel firmly seated on the spur gearshaft,
install seven self-locking nuts and flat washers. Do
not install self-locking nut and flat washer on stud
located at the 9 o’clock position. Install puller
screw and turn clockwise to remove alinement
tool.

NOTE

Drive coupling taper and spur gearshaft taper
areas must be wiped dry with dry-cleaning
solvent (P-D-680) to assure maximum friction,

Change 3 2-81
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(4) On late engines (spur pgearshaft with
7/8-14 threads) install power take-off drive
coupling (1, fig, 2-148.2) and flat washer (4). Be
certain power takeoff spur gearshaft and coupling
taper surfaces are dry and free from oil and grease,
Coat nut threads only with engine oil OE/HDO-30,
or equivalent, and install self-locking nut (3).
Install holding bar and puller assembly, Part No.
12254282, on power takeoff drive coupling and
secure with two 7/16-20 UNF x 1-1/2 inch
capscrews (2). Hold holding bar and puller assem-
bly to prevent crankshaft from turning, and torque
tighten self-locking nut to 280 - 290 pounds feet,
Remove puller assembly,

(4.1) On early engines (spur gearshaft with
3/4-16 threads) install power take-off drive cou-
pling (1, fig. 2-148.2) and flat washer (4). Be
certain spur gearshaft threads are dry and free from
oil or grease. Coat nut threads with engine oil
OE/IID0-30, or equivalent, and install nut (3).
Install holding bar and puller assembly, Part No.
12254282, on power take-off drive coupling and
secure with two 7/16-20UNF x 1-1/2 inch cap-
screws (2). Hold holding bar and puller assembly to
prevent crankshaft from turning. Note the prevail-
ing nut torque (before nut bottoms against the flat
washer), and add 190 pound-feet torque to com-
plete the torque tightening procedure. Remove
puller assembly.

| 1@

|/ TS

HOSE 2
CLAMPS Q

HOLDING BAR AND
PULLER ASSEMBLY

1 Power take-off drive coupling
2 Capscrew

POWER TAKE-OFF
DRIVE HOUSING

TA055548

3 Self-locking nut
4 Flat washer

Figure 2-148.2. Removing or installing power take-off drive coupling
self-locking nut, model AVDS-1790.2DR engine.
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HOLDING BAR AND
PULLER ASSEMBLY TA055549]

1 Power takeoff drive coupling 5 Power takeoff drive housing
6 Gasket

2 Capscrew
3 Self-locking nut and flat washer 7 $5° elbow

4 Hose clamp

Figure 2.148.3. Removing puwer takeeff drive coupling and honsing,
medet AVDS. 1790-20R engnne.

Change 1
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POWER TAKE-OFF
DRIVE HOUSING

) TA055550}
Figure 2-1484. Installing pewer takeqf) drive housing using
alinement tool. madel AVDS. 1290.2DK engine.

{5) Connect oil inlet hose (6, fig. 2-148.1). Install
fuel pump (4) using new gasket (5) and secure with
four self-locking nuts and flat washers (3). Connect
fuel inlet hose (2) and fuel outlet hose (1) to fuel
pump elbows.

(6) Install fuel inlet and outlet hose clamps (8)
on stud at 9 o'clock position and secure with self-
locking nut and flat washer (3, fig. 2-148.3).

NOTE
Open bleeder valve on fuel/water
separator filter and purge fuel system
(para 2-23). Closebleeder valve after purg-
ing system.

2.49.2, Throttle Control Solenoid Assembly

a. Removal.

(1) Remove capscrew and self-locking nut (1,
fig. 2-148.5) and separate control rod from injection
pump fuel lever (2). Remove cotter pin (3) and flat
washer (4) and disconnect rod from manual fuel
shut.off lever (5). Discard cotter pin. Remove two
capscrews and lockwashers (6) securing fuel filter
bracket (7) and camshaft end plate (10) to the cylin-

der.
(2) Remove twomachinebolts andlockwashers

(8) securing cross shaft support to damper and fil-
ter housing, and one capscrew and lockwasher (9)
securing camshaft end plate (10) to cylinder and
remove end plate and throttle linkage cross shaft
(11) as an assembly. Remove and discard end plate
mounting gasket (12).

(3) Remove right camshaft end plate (1, fig.

2-148.6). Remove retaining ring (2), ball bearing (3)
and retaining ring (4) from shaft. Loosen capscrew

2-94 Change 2

(5) and remove lever (6) and Woodruff key (not
shown). Remove retaining ring (7), lever (8) and
retainingring(9) from shaft. l.oosencapscrew (10)
and remove lever (11) and Woodruff key (not
shown). Remove spacer (12), block (13) an« spacer
(14). Remove retaining ring (15), lever (16) and re-
taining ring (17) from throttle control solenoid as-
sembly (18). Refer to figure 3-258, item 44 for re-
moval of cover from camshaft end plate (1, fig.
2-148.6).
b. Installation.

(1) Install retaining ring (17, fig. 2-148.6), lever
(16) and retaining ring (15) on new throttle control
solenoid assembly (18). Install spacer (14), block
(13) and spacer (12). Install Woodruff key, lever(11)
and tighten capscrew (10). Install retaining ring
(9),lever(8) and retaining ring (7). Install Woodruff
key and lever (6) and tighten capscrew (5). Install
retaining ring (4), ball bearing (3) and retaining
ring (2). Install camshaft end plate (1).

(2) Install throttle control solenoid and throt-
tle linkage cross shaft assembly (11, fig. 2-148.5) on
engine using new end plate mounting gasket (12).
Install two machine bolts and lockwashers (8) and
one capscrew and lockwasher (9). Install fuel filter
bracket (7) and secure with two capscrews and
lockwashers (6). Connect rod to manual fuel shutoff
lever (5) and secure with flat washer (4) and new
cotter pin (3). Connect control rod to injection
pump fuel lever (2) and secure with capscrew and
self-locking nut (1).

¢. Adjust /dle Speed Screw.

(1) Start and operate engine until normal
operating speed is reached.

(2) With engine running, loosen locknut onidle
speed adjusting screw (fig. 2-148.7).

(3) Turn idle speed adjusting screw until 700
rpm is obtained. Turn screw clockwise to increase
speed, and counterclockwise to decrease speed.
Tighten locknut,

d. Adjust Solenoid Control Speed Screw.,

(I) With engine running at normal operating
temperature, loosen locknut on solenoid control
speed screw (fig. 2-148.7). Activate power take-off
and have an assistant increase engine speed to 1800
rpm,
(2) If 1800 rpm cannot be obtained when
speed control screw engages stop, turn screw
counterclockwise to increase engine rpm. If screw
has not engaged stop when 800 rpm are obtained,
turn screw clockwise until screw engages stop.

(3) Allow engine to return to idle speed.
Increase engine speed to 1800 rpm and recheck
adjustment. If adjustment is not correct, repeat
step (2) above.

(4) Tighten locknut after correct rpm (1800
rpm no load) is obtained. Stop engine.



TM 9-2815-220-34

A

RN 7405555 11

1 Capscrew and self-locking nut S Manual (uel shut-off lever 9 Capscrew and lockwasher
2 Injection pump fuel lever 6 Capscrew and lockwasher 10 Camshaft end plate

3 Cotter pin 7 Fuel hilter bracket 11 Throttle linkage cross shaft
4 Flat washer 8 Machine bolt and lockwasher 12 Gasket

Figure 2-148.5. Removing or installing throttie control solenoid
assembly and cross shaft assembly, model
AVDS-1790-2DR engine.

‘ S
T4055590]
1 Camshaft end plate 6 Capscrew 9 Retaining ring 13 Block 16 Lever
2 Retaining ring 6 Lever 10 Capscrew 14 Spacer 17 Retaining ring
8 Ball beaning T Retaining ring 11 Lever 15 Retaining ring 18 Throttle control solenoid assembly
4 Retaining ning 8 Lever 12 Spacer

Figure 2-148.6. Removing or installing throttle control levers
and associated parts from throttle control golencid assembly,
model AVDS-1780-2DR engirne - continucd.
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=

~ IDLE SPEED
| ADJUSTING SCREM

| TA0S5557

'SOLENOID CONTROL
’~. . SPEED SCREMW

Figure 2.148.7. ldle and gsolenoid control
speed gcrews, model AVDS-17902DR.

2-49.3. Smoke Generating Solenoid
Valves and Fuel Shut-Off Valve

NOTE

Model AVDS-1790-2DR is not equipped
with a wiring harness.

a. Removal,

(1) Disconnect fuel inlet tube (1, fig.
2-148.8) and fuel outlet tube (2) from solenoid
elbows. Disconnect two electrical connectors (3)
from solenoid valves (5) Remove four assembled
washer bolts and flat washers (4) sccuring solenoid
valves (5) to mounting bracket (6). Remove
solenoid valves. Remove capscrew and lockwasher
securing ground wire to bracket. Remove ground
wire, Cut lockwire and remove two capscrews
securing mounting bracket (6) to lifting eye.
Remove bracket. Place solenoid valves in a soft
jawed vise and remove fuel inlet elbow (7), outlet
elbow (8) and nipple (8).

(2) Loosen tube nut and remove fuel outlet
tube (2, fig. 2-148.9) from fuel shut-off valve (S).
Loosen and remove fuel inlet hose (1) from valve.
Remove two assembled washer bolts (3) attaching
bracket to shroud plate and remove valve and
bracket as an assembly. Separate fuel shut-off valve
(5) from mounting bracket by removing two
self-locking nuts and capscrews (4).

(3) Deleted.

2-94,2 Change 3

3T
EB I

TA265665 11

5 Selenoid valve
6 Mounting bracket
7 Fuel inlet etbow

1 Fuel inlet tube
2 Fuel outlet {ube
3 Electrical connector
4 Assembled washer bolt 8 Outlet elbow
and flat washer 9 Nipple
Figure 2-148.8, Removing or installing smoke generating system
Juel solenoid yaives.

S
D

el

TA265666 I

] Fuel inlet hose

2 Fueloutlet hose
3 Self-locking nut

4 Capscrew

5 Fuel shut.off valve

Figure 2-148.9. Removing or installing fuel shui-off vaive
b, Installation.

(1) Secure fuel shut-off valve (5, fig, 2-148.9)
to mounting bracket with two capscrews and
self-locking nuts (4), Attach mounting bracket to
shroud plate with two assembled washer bolts (3).
Connect fuel inlet hose (1) and fuel outlet tube (2)
to shut-off valve,



NOTE

Check position of electrical connectors
on new solenoid valves. Hold the valve
with the inlet port marked “IN” to the
right and the outlet port marked “OUT”
to the left side. The electrical connectors
must be approximately 45 degrees from
the inlet ports, and pointing toward you,
If the connectors must be repositioned,
place the valves in a soft jawed vise.
Loosen the acorn nut on top of the
valves, Rotate the connectors and torque
tighten acorn nuts to 50 pound inches.
Remove and discard protective covers
and felt filtering disks (if present) from
inlet and outlet ports,

(2) Install nipple (9, fig. 2-148.8) in outlet
port of one valve and inlet port of the other valve.
The bottom surfaces of the two valves must be
parallel,

(3) Place valves in a soft jawed vise. Install
outlet elbow (8) in valve outlet port and tighten so
outlet leg is at twelve o’clock position. Install fuel
inlet elbow (7) in valve inlet port and tighten so

1 Tee
2 Engine oil inlel line
3 Transmission oil intet line

4 Adapter

and loop clamp

S Assembled washer bolt

TM 9-2815-220-34

inlet leg is at the five o’clock position.

(4) Install mounting bracket (6) and secure
with two capscrews and locking wire. Install the
assembled valves on the mounting bracket (6) and
secure with four assembled washer bolts and flat
washers (4). Secure ground lead to bracket with
capscrew and lockwasher, Connect fuel inlet tube
(1) and fuel outlet tube (2) and attach electrical
connectors (3) to solenoid valves (5).

2-49.4. Oil Sampling System

a. Removal

(1) Disconnect coupling nut of engine oil line
(2, fig. 2-148.10) from tee (1), and coupling nut of
transmission oil line (3) from adapter (4). Remove
four assembled washer bolts and four loop clamps
(5) from right front and rear upper covers. Remove
two assembled washer bolts (6) and remove
sampling valves mounting bracket (7). Remove oil
sampling system as an assembly,

(2) Place mounting bracket (7)in a vise and
remove inlet lines (2 and 3) from the side fitting

TA2656671

9 Oil sampling tie
10 Locking nul

6 Assembled washer bolt
7 Qil sampling valve brackel
8 Toggle valve

Figure 2-148.10, Removing or installing oil sampling system.
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of each valve (8). Disconnect two outlet hoses (9)
from two fittings on side of mounting bracket (7.).
Disconnect two outlet hoses (9) from bottom  fit-
ting on each valve. Removc outlet hoses. Loosen
locking nut (10) on each valve and slide valves out
of mounling bracket.

(3) On AVDS-1790-2DR only, remove oil
sampling valve from front of oil filter housing
cover (fig. 1-7.3).

b. Installation,

(1) Install mounting bracket in a vise, and
install the valves as shown in figure 2-148,11, with
the handles and the inlet ports facing opposite each
other and parallel to bottom f{langes of mounting
bracket. Secure both valves in mounting bracket by
tightening jam nut while holding a wrench on nut
directly behind bracket wall.

(2) Connect outlet hoses to valves (fig.
2-148.11), Connect opposite ends of two outlet
hoses to fittings on mounting bracket side flange.

(3) Attach engine oil inlet line (fig, 2-148.11)
to left valve. Attach transmission oil inlet line to
right valve,

(4) Remove oil sampling valve assembly from
vise and secure to right rear upper cover with two
assembled washer bolts (6, fig. 2-148.10).

(5) Attach transmission oil inlet line (3) to
adapter (4). Attach engine oil inlet line (2) to tce
(1). Secure both inlet lines to right upper covers
with four assembled washer bolts and loop clamps

().
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(6) On Model AVDS-1790-2DR only, install
one oil sampling toggle valve to oil filter housing

front cover (fig. 1-7.3),
Q TRANSMISSION

JAM NUT VALVES
|OIL INLET LINE

-~

Q-

A,
VAL‘I.’E BRACKET

Zq > OUTLET LINLS g
N2 ENGINE 01L & ;

TA265734 |}

Figure 2-148.11. Removing or installing oil sampting valves
in bracket

2-49.5. Clean Air System

Refer to Chapter 4 for removal and installation pro-
cedures for the clean air system on models
AVDS-1790-2CA and AVDS-1790-2DA.

Section VI. SERVICE OPERATIONS

2-50. General

This section covers service operations allocated to
the Direct Support and General Support Mainte-
nance Organization. Procedures outlined in this
section are for service operations requiring a
minimum of engine disassembly to perform.

2-51. Checking Cylinder Compression

a. General, For instructional purposes in this
section all fuel injector nozzle and holder as-
semblies will be removed and a compression test
will be made on all cylinders.

WARNING

It is recommended that all nozzles be re-
moved when performing a compression
check. Nozzle removal will prevent the
possibility of the engine firing on other
cylinders when the engine is cranked, and
will permit the engine tobe cranked at the
desired RPM to check compression.
b. Sturting engine. Check the vehicle hatteries to
assure a full charge, and replace if necessary.
Refer to the pertinent operator's manual for en-

gine starting procedures. Start engine and allow
engine to reach normal operating temperature
and then stop engine. Cut off fuel supply soengine
will not deliver fuel while performing compression
test.

NOTE

Compression testing must be perfarmed with-
in an hour after stopping the engine.
c. Disassembly.

(1) Remove cooling fan vanes, cooling fans,
engine upper covers, cooling fan shroud, and fuel
injector tubes, refer to paragraph 2-2 la.

(2) Remove fuel injector nozzle and holder
assemblies, refer to paragraph 2-30a.

d. Compression Test.

(1) Position new injector nozzle gasket (fig.
2-149) on end of compression adapter, Part No.
8743025. Apply a light coating of grease on gasket
so it adheres to adapter when installed in cylinder.

(2) Install adapter into fuel injector nozzle
holder opening and tighten securely using crowfoot
attachment, Part No. 12254244.

(3) Install gage assembly, Part No. 10899180
(fig. 2-150) on adapter, Part No. 8743025 and

Change 3 2-95
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tighten securely. Crank engine several seconds, or
until the compression gage reaches maximum
reading. Cylinder compression must be within 330
to 480 psi at engine cranking speed. Depress gage
vent valve (fig. 2-150) to release pressure and reset
gage to zero after compression reading is taken.
Test compression on all cylinders in the same
manner.

2-96 Change 2

NOTE

High cylinder pressures are caused by com-
bustion of lubricating oil in the engine
combustion chamber. If this occurs, allow
combustion gases to escape prior to taking
compression readings by motoring the engine
with the starter for 30 seconds with the fuel
supply shut off.
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Figure 2-150. Checking cylinder compression.

e. Compression Varietion. After all 12 cylinders
are checked, determine the pressure difference be-
tween high and low cylinder reading. This varia-
tion shouid not exceed 70 psi. If compression read-
ings are below the low limit of 330 psi, the engine
motoring RPM should be checked tobe sure that it
is 140 to 180 RPM. Compression should be checked
again to confirm the previous readings befere
submitting an engine fer overhaul. Remove com-
pression gage from adapter. Remove adapter and
gasket {fig. 2-149), Biscard gasket.

TM 9-2815-220-34

1. Assembly. Install fuel injector nozzle and
holder assemblies, paragraph 2.486. Install fuel
injector tubes, paragraph 2-21#%. Install oil coolers,
cooling fan shroud, engine upper covers, cooling
fans and cooling fan vanes, refer to paragraph
2-276 and paragraph 2-21é.

2-52. Adjusting Intake and Exhaust Vaive
Clearance

a. Disassembly.

(1) Remove cooling fan vanes, cooling fans,
engine upper covetrs, ceoling fan shroud and fuel
injector tubes. Refer to paragraph 2-2la.

(2) Remove oil coolers. Refer to paragraph
2-27a.

(3) Remove two self-locking bolts (1, fig. 2-151)
support (2), and access cover (3). Remove and dis-
card gasket {4). Remove two machine boits (5) and
two flat washers (6) and remove access cover (7).
Remove and discard gasket (8).

NOTE

All of the valve adjusting screw access

covers are removed or installed in the

same manner.

7 Access cover
8 Gasket

4 Gasket
5 Machine bolt
6 Flat washer

Figure 2-151. Removing or tnstafling valve
adjusting screw access cover.

NOTE
Before checking or adjusting exhaust
and/or intake valve clearance, make sure
both valves are closed on the cylinder
being checked. Turn crankshaft as shown

Change 2

1 Self-locking bolt
2 Support
3 Access cover
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closed and camshaft lobes are in the pesi-

| in figures 2-42 or 2-42.1 until valves are
tion shown in figure 2-152.

PISTON (T.D.C.)*

P
. TA021473

Figure 2-152. Position ut cenmshiast lohes with iatuke and
erhanst vohes closed.

(4) Loosen exhaust valve adjusting screw lock
nut (fig. 2-1563). Turn valve adjusting screw until
clearance between screw pad and valve stem is
0.025 inch, using thickness gage blade Part
Number 10882616, Torque tighten lock nutto 175
pound-inches after correct adjustment is made.
Make certain setting has not changed after tight-
ening lock nut.

-

- EXHAUST VALVE

CLEARANCE 0,025 IN.

Figure 2-153. Setting erhaust valve clearance.
(5) Loosen intake valve adjusting screw lock
nut (fig. 2-154). Turn valve adjusting screw until
clearance between screw pad and valve stem is

2.96.2 Change 1

0.010inch, using thickness gage blade part number
10882115. Torque tighten nut to 175 pound-inches
after correct adjustment is made.

b. Assembly.

(1) Install intake valve adjusting screw access
cover (7, fig. 2-151) using new gasket (8) with two
bolts (5)and flat washers (6). Install exhaust valve
adjusting screw access cover (3) using new gasket
(4). Install support (2) and secure with self-locking
bolts (1).

(2) Install oilcoolers,injector pump tubes, cool-
ing fan shroud, engine upper covers, cooling fans
and cooling fan vanes, refer to paragraph 2-27b
and paragraph 2-21b.

DJUSTING - LOCK KU
S SCREN &
v ._)

NOTE, INTAKE VALVE
CLEAGASCE 0010 1A,

TA0ZINS) 2]

Figure 2-154. Setting intuke valve elearvace.

2-53. Checking Intake and Exhaust Valve
Timing

a. General. Valve timing ischecked with cylinder
No. 6R and 6L intake valve clearance set at 0.100
inch. The flywheel is stamped (fig. 2-155) with tim-
ing marks "6R INT CLOSE 0.100 CLR" for timing
the right camshaft with the crankshaft, and
makred “6L INT CLOSE 0.100 CLR" fortiming the
left camshaft with the crankshaft. For instruc-
tional purposes the timing of the right camshaft is
described. Right and left camshaft timing is iden-
tical.

b. Disassembly. Remove three capscrews (fig.
2-156), and remove timing access cover. Remove
two bolts and flat washers attaching intake valve
adjusting screw access cover. Remove cover and
gasket. Discard gasket.

¢. Positioning Camshaft.

(1) Turn crankshaft on Model AVDS-1790-2C
and AVDS-1790-2D engines using splined wrench
as shown in figure 2-42.

(1.1) Turn crankshaft on Model AVDS-1790-
2DR engine using improvised turning tool as
shown in figure 2-42.1.

(2) Loosen timing adjusting screw lock nut (fig.



TIMING POINTER

22-1/2 DEG—] T
CLOSE
BRINT 0.100
CLOSE CLR
0.100
CLR

f

CENTER LINE
OF CRANKSHAFT

IR INJ
PORT
CLOSE

NOTE: ALL DIMENSIONS SHOWH ARE
IN INCHES.

TA021478

Figure 2.155. Flywheel timing mark locatiens.

5

i |
1§
Ay

Figure £-156. Removing or installing valve timing access cover.
2-167). Turn valve adjusting screw and set valve
clearance to 0.100 inch, using thickness gage blade
part number 10882617. Gage blade must move
through clerance with a slight drag. Torque
tighten lock nut to 176 pound-inches after setting
clearance. Check clearance to make certain setting
has not changed.

d. Checking Valve Timing. Turn flywheel coun-
terclockwise, viewed from rear, until pad on valve

T™ 9-2815-220-34

TA021782

Figure 2-157. Setting inlake velve clearance for cylinder 6R.

adjusting screw is just free of the valve stem (in-
take valve has just closed, fig. 2-158). In this posi-
tion the flywheel mark “6R INT CLOSE 0.100
CLR" should be alined with pointer (fig. 2-169). If
flywheel marks are not alined with pointer within
1/4 inch at the time the adjusting screw pad be-
comes free of valve stem, it will be necessary to

VALVE ROCKER
ROLLERS

EXHAUST VALVE
CLOSED

INTAKE VALVE
(JUST CLOSED)
0.100 CLEARANCE

\\‘ TA021430

Figure 2-158. Cross gection of cylinder 6 R showing position of
camshaft lebes for vatve timing.

Change 1 2-96.3
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CLOSE CLR
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CENTER LINE
OF CRANKSHAFT

-

IR INJ

PORT

NOTE: ALL DIMENSIONS SROWN ARE CLOSE
IN IHCHES.

TA021478
Figure 2.155. F'lywheel timing mark locations.

Figure 2-156. Removing er installing valve timing access cover.
2-167). Turn valve adjusting screw and set valve
clearance to 0.100 inch, using thickness gage blade
part number 10882617. Gage blade must move
through clerance with a slight drag. Torque
tighten lock nut to 1756 pound-inches after setting
clearance. Check clearance to make certain setting
has not changed.

d. Checking Valve Timing. Turn flywheel coun-
terclockwise, viewed from rear, until pad on valve

T™M 9-2815-220-34

OJUSTING
_ SCREW

THICKNESS GAGE
BLADE

TA0Z1782

Figure 2-157, Setting intake valve clearance for cylinder 6R.

adjusting screw is just free of the valve stem (in-
take valve has just closed, fig. 2-168). In this posi-
tion the flywheel mark “6R INT CLOSE 0.100
CLR" should be alined with pointer (fig. 2-159). If
flywheel marks are not alined with pointer within
1/4 inch at the time the adjusting screw pad be-
comes free of valve stem, it will be necessary to

VALVE ROCKER
ROLLERS

EXHAUST VALVE
CLOSED

INTAKE VALVE
(JUST CLOSED) AN
0.100 CLEARANCE

\‘ TA021490

Figure2.158. Cross section of cylinder 6R showing position of
camshaf? lobes for valve timing.

Change 1 2-96.3
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remove camshaft drive shaft and reset valve tim-
ing. Valve timing may be reset following the in-
structions that follow in paragraph e.

d.1. Checking Valve Timing. Turn flywheel coun-
terclockwise, viewed from rear, until pad on valve
adjusting screw is just free of the valve stem (in-
take valve has just closed, fig. 2-168). In this posi-
tion the flywheel mark “6R INT CLOSE 0.100
CLR” should be alined with timing mark (fig.
2-159.1). If flywheel marks are not alined with
mark within 1/4 inch at the time the adjusting
screw pad becomes free of valve stem, it will be

TIMING POINTER .

Y
TA021733

Figure2.159. Flywhvel timing marks alined with puinter fur
calve tinging — riglt hauk of cylinders, model AVDS.1790.2C and
AVDS. 179020 engiines.

o4
TIMING MARKS
CALINED |

fisn
| ThO55553"

Figure 2.159.1, Flywheel timing mark alined for valve timing -
right bank of cylinders, model AVDS-1790-2DR engine.

2-96.4 Change 3

necessary to remove camshaft drive shaft and
reset valve timing. Valve timing may be reset fol-
lowing the instructions in paragraph e. below.

e. Special Timing Instructions.

(1) Remove six capscrews, flat washers and |

loop clamp (fig. 2-160) attaching camshaft gear
housing cover. Remove cover and gasket. Discard
gasket,

(2) Remove retaining ring (fig. 2-161) and
camishalt drive gearshaft plug with mechanical
puller Part No. 8761297 (fig. 2-162). Remove
camshaft drive shaft using mechanical puller qut
No. 8761297 (fig. 2-163). M

cﬁpscnzwz
| FLAT WASHER

A

TA126158
BEALR AL L

Figure 2-168. Remaoving oy instolling cansshan) gear housing
cover.

RETAINING

" RING 4557

TAUZIBE?
SRR

Figure 2-161. Removing ur installing camshal drive gearshafl
plug retaining ring.
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CHAPTER 3
REPAIR INSTRUCTIONS

Section |. PREPARATION OF ENGINE FOR DISASSEMBLY

3-1. General

This section covers the preparation of the engine
for disassembly. Refer to the pertinent TM's cover-
ing the removal of powerpack from the vehicle and
separation of the transmission from the engine.

3-2. Draining, Cleaning, and Preliminary In-
spection

a. Lift engine using multiple sling part number

12257229 (fig. 3-1) and place engine on suitable
blocks.

a.1. Lift Model AVDS-1790-2DR using engine lift-
ing sling, part number 11671664, in a manner simi-
lar to paragraph «. above. However, the front of
the engine is lifted at the crankshaft damper and
filter housing lifting eyes.

b. Remove oil pan drain plug (fig. 3-2) and drain
oil into a suitable container with approximately
twenty gallon capacity.

¢. Remove oil vent capscrew and seal washer
(fig. 3-3). Remove and discard seal washer. Loosen
oil drain valve six complete turns and allow oil to

TA021995

Figqure 8-1. Lifting engine, modet AV 1)5-1790-2C engiine shewn.

Change 2 3-1
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drain at the oil pan drain plug opening. Do not

OIL PAN 3
DRAIN PLUG

TA028616

INigure 8-2. Removing drain plug.

loosen oil drain valve adapter.

d. After oil is drained from engine install oil vent
capscrew in damper housing (fig. 3-3) and oil pan

drain plug (fig. 3-2) in oil pan.
d.1. Remove oil sampling drain cock (fig. 3-3)
on Model AVDS-1790-2DR only,

e. Close all opcnings on the engine with water-
proof tape or suilable plugs and thoroughly clean
all external parts and outer surfaces. Make sure no

foreign malerial enters working parts of engine

assembly, \Vash engine using water under pressure
to remove mud and dirt. Remove oil and grease

using a sliff brush with dry cleaning solvent
(PD-680).

[. After engine has been thoroughly drained and
cleaned, inspect external portion of engine to de-
termine leaks, broken or cracked areas, and

missing parts.

¢. Visually inspect external components for bent,
broken, or other damaged condition, and mark
areas to serve as a guide in repair or replacement

of such parts.

3-3. Remove Engine Accessories

3-2

NOTE
To permit the installation of engine on
mounting brackets and mounting engine
on the maintenance stand, certain acces-
sories must be removed.

Change 3

a. Remove fuel supply pump, starter, generator,
turbosupercharger, wiring harness, and power
takeoff drive housing as outlined in paragraphs
2-17,2-17.1,2-18, 2-19, 2-20, 2-20.1, 2-49, and 2-49.1 as
applicable.

NOTE
Model AVDS-1790-2DR is not equipped
with a wiring harness.

b. Remove generator rear oil drain hose (fig.
34), elbow, check valve and nipple, Separate parts.

OIL VENT CAPSCREW

0
OIL SAMPLING
DRAIN CQ_SK

> _ A ©
/ T VALVE %——OIL DRAIN

W) VALVE ADAPTER

.-—/f

e—{@) @ ——

ﬁﬁ% - TA126175] ]

Figure 3-8. Draining oil filter housing and vil coolers.

OIL DRAIN HOSE

TA265668 I

Figure3.4. Removing front and rear drein tubes and check
valve,
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Section Il. INSTALLATION OF ENGINE ON OVERHAUL STAND
AND DISASSEMBLY INTO SUBASSEMBLIES

3-4. General

This section covers the installation of engine on
overhaul stand and disassembly of engine into
subassemblies. Components are grouped together
in proper disussembly order, For removal and
disussembly procedures flor the Model
AVDS-1790-2CA and Model AVDS-1790-2DA ,
clean air package, refer to Chapter 4.

3-5. Installing Engine on Overhaul Stand

Secure engine to maintenance and overhaul stand
part number 10912260 (fig. 3-5) with four 5/8 x 1-1/2
inch hexagon head bolts and 5/8 inch flat washers
furnished with stand.

TA021937

Figure 3-5. Kngine mmaintencnce and vv-erhent| stand.

3-5.1. Smoke Generating System Fuel
Tubes and Shut-off Valve

4. Disconnect luel hose Ilrom flucl/watcr
separator tee (fig. 3-5.1). Remove fuel hose (1, fig.
3-5.2). Disconnect lucl outlct tube (2). Remove

two assembled washer bolts (3) and remove fuel
shut-off valve and bracket. Remove two capscrews
and self-Jocking nuts (4) and scparate shut-off valve
from Lrackct,

b, Remove three assembled washer bolts frem
left upper covers that rctain smoke generating fuel
tube loop clamps (lig. 3-5.3). On Model

Change 3 3.3
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AVDS-1790-2DR remove four asscmbled washer ASSEMBLED
bolts and loop clamps, WASHER BOLT
FUEL HOSE

TA265669 i

Figure 3-5.1. Removing or iustalling smoke generating system
fuel hose.

LOOP CLAMP \\' TA265671

Iigure 3-5.3. Renioving or installing smoke generating system
Juel tube ltoop clamps.,

¢. At left rear of engine remove solenoid valve
inlet tube nut from outlet of bulkhead elbow (fig.

3-5.4). Remove retaining nut, lockwasher and flat
washer from clbow, remove c¢lbow and fuel tube
assembly.
BULKHEAD
ELBOW — — ———]_____
<
RETAINING FLAT SR
T ] WASHER
\/
SOLENOID VALVE LOCKWASHER
INLE'{I’J FUEL ~—y
TUBE '
TA265670
TA2656721

Figure 3-5.2. Removing or installing simoke generating systew

shut-off vaive. Figure 3-5.4. Removing or installing smoke generating fuel
inlet tine at butkhead elbow,

34 Change 3



T™M 9-2816-220-34

3-5.2. Oil Sampling Systems Hoses and Remove four assembled washer bolts and loop
clamps (5) from right front and rear upper covers,
Valves
. . ) . ) Remove two assecmbled washer bolts (6) and
Disconncct coupling nut of enginc oil inlet line (2, remove sampling valves mounting bracket (7).
lig. 3-5.5) from cooler tee (1), and coupling nut of Remove ail sampling system as an assembly.

transmission oil inlet line (3) from adapter (4).

TA2657328

{ Tee

2 Engineoil inlet linc

3 Transmission oil inlct line

4 Adapter

5 Assembled washer bolt
and loop clamp

6 Assembled washer bolt

7 Mounting bracket

ligure 3-5.5. Removing or installing oit sumpiing system

Change 3 3-4.1
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Figure 3-5.6. Deleted

3-6. Cooling Fan Vanes and Cooling Fans

«. Remove two machine bolts and lockwashers
(1, fig. 3-6) and two capscrews and lockwashers (2)
and remove cooling fan vane (3) from front fan
housing (4). Remove two machine bolts and
lockwashers (5} and two capscrews and

lockwashers (6) and remove cooling fan vane (3)-

from rear fan housing (7). Remove 12 self-locking
nuts and lockwashers (8) attaching cooling fan
shroud to top frame. Open oil indicator tube cap
(9) and removc oil gage indicator rod. Remove 11
assembled washer bolts (10) and remove left rear
upper cover (11). Remove left front upper cover
(12), with oil indicator tube attached. Remove and
discard two preformed packings from tube cap
neck. Remove |7 assembled washer bolts (13) and
remove tight rear upper cover (14) and right front
upper cover (15).

a.l. Remove four-capscrews and lockwashers 1,
fig. 3-6.1) and four machine bolts and lockwashers
(2) and remove the front and rear cooling fan vanes
(3). Open oil indicator tube cap (4) and remove oil
gage indicator rod. Remove 12 self-locking nuts
and flat washers (5) and four assembled washer
bolts (6) attaching cooling fan shroud to top
frame. Remove assembled washer bolt (7) and

3-4.2 Change 3

remove retaining strap (8). Remove five assembled
washer bolts (9) and lift left front upper cover
assembly (10) with oil level indicator tube cap
attached, from the oil level indicator tube assem-
bly. Remove and discard the two preformed
packings from the tube cap neck. Remove five
assembled washer bolts (11) and remove the left
rear upper cover (12). Remove five assembled
washer bolts (13) and remove cover adapter (14).
Remove 10 assembled washer bolts (1S) and
remove right front upper cover (16). Remove 12
assembled washer boits (17) and remove right rear
upper cover (18).

b. Remove cotter pin, slotted nut and {Tat
washer (fig. 3-7) and discard cotter pin. Remove
tront cooling fan and hub assembly from vertical
drive shaft. Remove rear cooling fan and hub
assembly in the same manner.

3-7. Cooling Fan Shroud

a. Remove five assembled washer bolts (fig. 3-8)
attaching cooling fan shroud and two oil cooler
vent line clamps to right and left front shroud.

b. Remove four assembled washer bolts, flat
washers and hexagon nuts (1, fig. 3-9) attaching
rear shrouds and cylinder head fuel return tube
clamps to cooling fan shroud. Remove three as-
sembled washer bolts (2) and remove cooling fan
shroud.
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14 1a126130 ‘

| Maching holt and lockwasher 2 Oil indicater tube cap
2 Capscrew and lackwasher 10 Assembled washer bolt
3 Cosling fan vane L1 Left rear upper cover

4 Iront fan housing 12 lelt front upper cover
5 Machine bolt and lockwaslher 13 Assembled washer bolt
6 Capscrew and lockwasher t4 Right rear upper cover
7 Rear fou housing 15 Right front upper cover
8 Seil-tocking nul and fOal washer

Figere 3-6. Remaving orinstalling cooling fun vanes and upper
covers, modef AVHS- 129020 «wnd AVIOIS1700.20) engines.

Change 3 3.4.3(3-4.4 blank)
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I Capscrew and lockwasher

2 Machinc bolt and lockwasher

3 Cooling tun vane

Oil indicalor tube cap
Sclf-locking nut and [tat washer
Assembled washer bolt
Asscimbled washer boli
Retaining strap

Assembled washer bolt

D00~ i

10 Leflt front upper cover assembly
11 Assembled washer bolt

12 Left rear wpper cover

13 Asscmbled washer bolt

t4 Cover adapter

IS Asscimbled washer bolt

16 Right front upper cover

17 Assembled washer bolt

18 Right rear uppcr cover

Figure3-6.1. Rentoving or installing cooling fan venes and upper
covers, model AVIIS 1790.20 R enyine.

b.1. Remove four self-locking nuts securing the
fuel return tube clamps to theinside of the shroud,
and remove four assembled washer bolts (1, fig.
3-9.1). Remove the three remaining assembled
washer bolts (2) securing the cooling fan shroud to
the rear shrouds. Remove cooling fan shroud and
fan housings.

3-8. Installation Guides and Time Totalizing
Meter (Models AVDS-1790-2C and
AVDS-1790-2D)

a. Remove four self-locking nuts (1, fig. 3-10) and
two self-locking nuts and flat washers (2) and re-
move right installation guide (3) and time totaliz-
ing meter(4). Instal) two lower self-locking nuts (1)
securing the right lifting eye (5) to the damper
housing.

b. Remove two self-locking nuts securing the left
installation guide (6), the fuel supply line cush-
ioned clamp, and left lifting eye (7) to the damper
housing (8). Remove (wo self-locking nuts and (lat
washers (9) securing the guide to the dampcer hous-
ing and remove guide.

Change 3 3-5
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i) ()
FRONT COOLING
FAN AND HUB

COTTER PIN

~*  SLOTTED NUT

ASSEMBLED ASSEMBLED
WASHER BOLT WASHER BOLT

RN F LY
= = LE o 5

|
S I S
| g

Figure 8-8. Disconnecting or connecting front end of covling fan
shroud.

3-8.1. Time Totallzing Meter (Model AVDS-
1790-2DR)

«. Disconnect electrical lead (1, fig. 3-10.1) from
time totalizing meter and generator. Remove two
capscrews and lockwashers (2) and remove cush-
ioned clamps.

b. Remove four self-locking nuts (3) and rcimove
ground lead (4), spacer (5), time totalizing meter
(6), and clectrical lead (1).

¢. Install the lower two self-locking nuts (3) to
secure the lifting eye to the damper housing.

d. Remove two upper seif-locking nuts on left
damper housing lifting eye and remove spacer.

3-6 Change 3

REAR COOLING
% FAN AND HUB

G COTTER PIN%,
SLOTTED NUT,%

B TA021987

N/ ..-fa‘. i R 4021357

W

e

1 Assembled washer bolt, flat
washer and hexagon nut
2 Assembled washer belt

Figure 3-9. Remouing v installing cooling fan shrend,
modet AVDS-1790-2C and AVOS-1790-21) engines.

3-9. Oil Coolers and Support Frames
a. Qil Coolers,

(1) Rcmove two assembled washer bLolts (1,
fig. 3-11) sccuring oil cooler vent line clamps to
shroud. Disconncct oil cooler vent lines (2) at oil
cooler vent adapter (3), oil cooler vent tee (4)and
at damper housing vent adapter (5) and remove
vent lincs and four cushioned clamps. Removce
cushioned clamps from lines and disconnect lincs
from tce. Disconncct fuel filter constant bleed hosc
(6) at bulkhead union (7):
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1 Assembied washer bolt and self-locking nut 2 Assembled washer bolt TA265673 H

Figure 3.9.4, Removing or installing cooling fun shroud,
model AVIS.1790.2DR cngine.

Pisconncct oil cooler oil inlet hoscs (12) at oil
coolers (10) and at damper housing (11) and
remove hosg¢s.

(3) Remove two assembled washer boits and
one flat washer (I, fig. 3-12) and resnove trans-
mission oil cooler screen (2). Remove four machine
bolts (3) and removc engine oil cooler screen (4),
damper end oil cooler screen bracket (5), center oil
cooler screen bracket (6) and engine oil cooler (7)
as an assembly from oil cooler support rame.

{ £ FUEL SUPPLY_LINE
" \

=) .
] TA65674 8

I Self-lo king nut 5 Right lifting eye
2 Self-locking nut and flat 6 Left installatien guide
washer 7 Left lifting eye

3 Right installation guide 8 Damper housing
4 Time totalizing meter 9 Self-lo king nut and flat washer

Figure 8-10. Removing engine installation guides and time
totalizing meter, model AVDS-1290-2C and
AVDS-1790-21) engines.

S5 TAL26171 )
(2) Remove screw and self-locking nut (8)

g : : , | Electrical lead - Ground lead
altaching each manifold heater fuel tube clamp to 2 Capscrew and lockwasher 5 Spacer

oil cooler hose clamp and remove clamps. Discon- 3 Self-locking nut 6 Time tetalizing meter
nect oil cooler outlct.hoses (9) at oil coolers (10) Figure 3-10.1, Remaving time totalizing meter,
anc at damper housing (11) and removc hoses. model AVIIS.1790-2DR engine.

Change 3 3-6.1(3-6.2 blank)
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1 - = __________“‘
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TA265675 K
1 Assembled washer balt 7 8ulkhead union
2 Qil cooler venl line 8 Machine screw and self-locking nut
3 Qil cooler vent adapter 9 Qil cooler oil outlet hose
4 Oil cooler veat tee 10 Qil cooler
$ Damper housing vent adapter [ Damper housing
6 Constant bleed hose [2 Qil cooler oil inlet hose

Figure 3.11. Removing or installing oil cooler oit inler, oif vutlet and vent hases.

(4) Remove two machine bolts (8) and remove transmission oil cooler (11) from oil cooler frame.
transmission oil cooler screen bracket (9). Remove (5) Remove engine and transmission oil coolers
two machine bolts and flat washers (10) and remove on the left bank in the same manner.

Change 3 3.7
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2 Transmission ©il cooler screen
3 Machine bolt
4 Cngine @il coaler screcn

S Damper end oil cooler screen bracket

6 Center oil cooler screen bracket

1 Asscmbled washer bolt and flat washcr

7 Engine oil cooler

8 Machine bolt

@ Transmission oit coolcr'screen bracket
10 Maching bolt and Nat washer

1 Transmission oil cooler

Figure 3.12. Removing or installing right engine and transmission oil coolers and screens.

FUEL FILTER CONSTANT
BLEED HOSE

Figure 3.13. Reumvmg or installing fuel filter constont bleed
hase.

3-8 Chanae 3

b. Right Oit Cooler Support Frame.
(1) Disconnect fuel filter constant bleed hose (fig.
3-13) from bulkhead union.

(2) Remove bulkhead union retainer nut and
remove bulkhead union from shroud. Remove assem-
bled washer bolt (fig. 3-14) and disconnect and
remove fuel filter constant bleed hose from fuel
filter. Remove cushioned clamp from hose. Remove
one assembled washer bolt securing front shroud to
oil cooler support frame.
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~a (3) Disconnect manifold heater spark plug
ASSEMBLEDI i_,ﬂ i electrical lead, (1, fig. 3-15) remove t wo capscrews

WASHER = _,_,;,-._; and self-locking nuts (2) and remove ignition unit
(3) with clamps and lead. Remove clamps and-dis-
connect lead from ignition unit.

(4) Disconnect manifold air heater fuel inlet
tube from nozzle inlet elbow (4). Disconnect man-
ifold air heater fuel return tube (5). Remove six
capscrews and self-locking nuts (6) securing oil
cooler support frame. Remove screw and self-
locking nut (7) securing support frame to tur-
bosupercharger support bracket.

{(8) Remove self-locking nut, machine bolt,
grommet and two spacers (1, fig. 3-16) and remove
turbosupercharger support bracket (2). Remove
three assembled washer bLolts (3) securing rear
shroud to oil cooler support frame (4), and remove
transmission upper shroud assembly (5} and sup-
port frame.

NOTE
Model AVDS-1790-2DR has five assem-
bled washer bolts (3, fig. 3-16) securing
rear shroud to the oil cooler frame, and is
TA022047 not equipped with a transmission upper
shroud ().

Figure3d-14. Disconnecting or connecting vight front uit
cooler support frame.

r )\ @)

TA2656 76

S Manifold heater fuel return tube
G Capscrew and self-locking nut
7 Capscrew and self-locking nut

1 Manifold heater spark plug 3 [gnition unit
electrical lead 4 Nozzle inlet ¢lbew

2 Capscrew and self-locking nut
Figure 3-15. Disconnecting or connecting right side oil cooler support frame.

Change 3 3-9
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1 Machine bolt wnd self-lecking nut

2 Turbosuperchnrger support bracket
3 Assembled washer bolt

4 Oil cooler support frame

5 Transmisston upper shroud

Figure 2.16. Reseoving ar installing right oil cooler support
Srcemee, aned tu rhoxupercharger support bricket.

¢. Lefl Oil Cooler Support Frame.

(1) Remove threc assembled washer bolts (fig.
3-17) securing front shroud to oil cooler support
frame.

(2) Disconnect manifold heater spark plug
electrical lea:] (1 fig. 3-18). Remove two capscrews
and self-locking nuts (2) and remove ignition unit
(3) with clamps and lead. Remove clamps and dis-
connect lead from ignition unit, :

(3) Disconnect manifold heater fuel inlet tube
from nozzle inlet elbow (4). Disconnect manifold air
heater fuel return tube (5). Remove six capscrews
and self. locking nuts {6) securing oil ¢ooler support
frame.

3-10 Change 3

Figwre 3-17. Disconnecting or conuecting lef? frent oil cooler
support frame,

(4) Remove capscrew and self-locking nut (1,
fig. 3-19) and self-locking nut, machine bolt, grom-
met and two spacers (2) and remove turbosuper-
charger support bracket (3). Remove three assem-
bled washer bolts (4) and remove left transmission
upper shroud assembly (5). Remove assembled
washer bolt (6) and remove otl cooler support frame

.
NOTE
Model AVDS-1790-2DR has four assem-
bled washer bolts (6, fig. 3-19) securing the
rear shroud to the oil cooler support
frame.

3-10. Frame Support Brackets and Tur-
bosupercharger Qil {nlet Hoses

a. Upper Cover Frame Support Brackets. Re-

move self-locking nut and machine bolt (fig. 3-20)

and remove exhaust elbow retaining strap. Re-

move twelve self-locking nuts (fig. 3-20) attaching

upper cover frame support brackets to cylinders
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- £ )
//
__TA265677

s

1 Manifold heater spark plug 3 [gnition unit 5 Manitold heater fuel return tube
electrical lead 4 Nozzleinlet elbow 6 Capscrew and self-locking nut

2 Capscrew and self-locking nut

Figwres-18. Disconnecting or cennecting lefl hank vil covler support frame.

and removesix brackets. Remove left side brackets
and retaining strap in the same manner,

NOTE
Model AVDS-1790-2DR has a different
support bracket mounted on the No. 2L
cylinder. The No. 3L fuel injector tube
clamp must be removed at this point be-
fore the support bracket can be removed.

b. Turbesupercharger Oil Inlet Hose. Disconnect
turbosupercharger oil inlet hose (fig. 3-21) from
bulkhead adapter elbow. Remove one assembled
washer bolt and cushioned clamp. Remove one
capscrew and cushioned clamp securing oil inlet
ftose to camshalt gear housing cover. Remove oil
inlet hose. Remove two machine screws and
remove right transmission shroud. Remove lell
transmission shroud and oil inlet hose in the same

manner.
1Capscrew and self-locking nut 4 Assembled washer bolt NOTE

2 Spacer and self-locking nut 5 Transmission uﬁper shroud Model AVDS-1790-2DR has two assem-

8 Turbosupercharger support 6 Assembled washer bolt led her bl d hi 1
bracket 7 @il cooler support frame ble washer bolts and cushionec c]a.mps
securing the turbosupercharger oil inlet
Figured-19. Remeving er installing lefl oil cooler support frame, hose to the tie rod, and is not equipped
air baffle und turbosupercharger support bracket. with right and left transmission shrouds.
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Figure 3-20. Remaving or iustalling right upper

OCKING NUT 35
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cover frame suppert brackets.

TA1Z6191

Figure 3-21. Removing or installing right furbosupercnurger
oif inlet hoge and transinission shroud.

3-11. Manifold Heater Tubes, Solenoids,
and Filter

a. Remove four capscrews and self-locking nuts
(1, fig. 3-22) attaching manifold heater fuel tube
clamps (2) to hose clamps (3) and remove clamps.
Remove six self-locking nuts, spacers, and grom-
mets (4) and remove three oil cooler frame supports
(5). Disconnect manifold heater fuel tubes and re-
move oil cooler frame supports on right side of
engine in the same manner.

b. Disconnect and remove left manifold heater
fuel tube (i, fig. 3-23) from solenoid outlet tee (2).
Disconnect right manifold heater fuel tube (3) from
solenoid outlet tec. Remove scll-locking nut and
loop clamp (4) and remove lube. Disconnect
backflow valve fuel inlet hose (6) at primary fuel

filter and at backflow valve and remove hose.
Disconnect manifold heater fuel filter fuel inlet
312 Change 3

1 L TAGIT18

4 Selfdocking nut, spacer
and grommet

5 Qil cooler frame support

1 Capscrew and self-locking nut
2 Manifold heater fuel tube clamp
3 tose ctamp

Figure 3.22. Disconuccling or conrecting left manifold keuler
Juel indet tube and removing left oil cooler frame supports.

tube (1) at the fuel filter (8). Remove fuel
backflow valve mounting capscrews, lockwashers
and tlat washers (9) and remove fucl backflow
valve, and fuel pump fuel inlct tube (10). Remove
two mounting bracket self-locking nuts (I11) and
remove manifold heater fuel filter, solenoid valve
and mounting bracket (12) as an assembly.

b.1 Disconnect and remove left manitold heater
fuel tube (1, fig. 3-23.1) from solenoid outlct tee
(2). Disconnect right manifold heater fuel tube (3)
from solenoid outlet tee (2). Remove self-locking
nut and cushioned clamp (4) and remove tube,
Disconnect backilow valve fucl inlet hose (5) at
primary fuel filter and at backflow valve and
remove hose. Disconnect and remove manifold
hcater fuel inlet tube (6).
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Remove self-locking nut (7) and fuel tube cush-
ioned clamp. Disconnect and remove fuel pump
fuel inlet hose (8). Remove two capscrews,
lockwashers and flat washers (9) and remove fuel
backflow valve (10). Remove two self-locking nuts I
(11) and remove manifold heater filter, solenoid
valve and mounting bracket (12) as an assembly.
Disconnect oil inlet hose (13) at 45 degree elbow
and at 90 degree elbow and pipe bushing in right
side ol crankcase and remove hose. Remove 90
degree elbow and bushing from crankcase.

¢. Disconnect turbosupercharger oil hose (1, fig,
3-24) at bulkhead adapter elbow (2), and remove
nut, washer, and bulkhead adapter elbow. Discon-
nect fuel return hose (3), fuel injector nozzle fuel
return tubes (4) and manifold heater fuel return

tube (5).

TA126204
c.l. Deleted.

Lcft manifold heater fuel tube 8 Fucl litter
Solcnoid outlet tee 9 Capscrew, lockwasher and
Rigirt manifold keater fuel tube flat washer
Self-locking nut and loop clamp. 10 Fuel pump (uel inlct tube
Fuel backflow valve 11 Self-locking nut
Backflow valve fuel inlet hose 12 Mounting bracket
Manifold hcater fuel filter 13 Solenoid valve

fuel inlet tube
Figure 3.23. Removing or installing fuel backflow valve
and manifold heater fuel filter, solenoid valre
and fuel lines, model AVDS-1790-2C and
AVDS-1790-2D engines.

M‘,—m( M}:f“'f""'.‘iﬁ~ .
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_'f =5 T

e
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Sl TA126146

R AR,
I Left manifold heater fucel tube 5 Backflow valve fuel inlet hose 9 Capscrew, lockwasher and flat washer
2 Solcnoid outlet tee 6 Manifold healer fuel inlet tube 10 Fuel backflow valve
3 Righ!l manifold healer fuel tube 7 SelfHocking nut 11 Setf-locking nut
4 Cushioned clamp and self- 8 Fuel pump (uel inlet hosc 12 Mounting bracket
locking nut |3 ®U inlet hose

Figure 3-23.1.Removing or installing fuel backflow valve and manifold tieater fuet
filter, solenoid valve and fuel lines, model AV DS.1790-2DR crgine.
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1 Turbosupercharger oil hose

2 Bulkhead adapter elbow

3 Fuel injector fuel return hose

4 Fuel injector nozzle fuel return tubes
5 Manifold heater fuel return tube

Figure 8-24, Bisconnecling or connecting fuel reliurn lives
and solenoid valve bracket and removing
bulkhead adapter elbow.

2

d. Discennect right manifeld heater fuel return
tube (1, fig. 3-25). Remove machine screw (2). Re-
move tube and two loop clamps. Remove left man-
ifold heater fuel return tube in the same manner.
Remove fuel return tube shroud grommet (3), and
disconnect and remove manifold heater fuel re-
turn tube (4) remove three assembled washer bolts
(5) and remove solenoid bracket, solenoid valve (6)
check valve (7) and fittings as an assembly. Re-
move nut, washer, and tube cross (8) from shroud.
Remove hose clamp (9) from breather tube. Re-
move three machine screws and lockwashers (10)
and remove right (11) and left (12) rear center
shrouds.

3-11.1. Smoke Generating Solenoids
and Fuel Tubes

a. On Models AVDS-1790-2C and
AVDS-1790-2D, disconncct the tube nut of
solenoid fuel inlet tube (3, fig. 3-24.1). Remove
nut securing fuel inlet tube loop clamp to cam gear
housing cover (not shown) and remove loop clamp
and tube. Disconnect tube nuts on both ends of
solenoid outlet tube (7) and remove tube. Cut
locking wire, remove two capscrews (10) and
remove solenoids and bracket (11) as an assembly.
Disconnect two tube nuts (4) and remove tee (9)
and elbow (8). Remove two capscrews and
self-locking nuts (1) and remove two retaining

I Capscrew and self-tocking nut 6 Adapter

2 Retaining strap
and clamp pad

3 Fucl tube

4 Tuel tubc nut

5 Fucl wbe nut

TA265679H
7 Fuel tube
8 Elbow
9 Tee
10 Capscrcw
1| Bracket

Figure 3-24.1. Removing or installing smoke generating fuel tubes. hoses, solenoid valves, and associated parts,
model AVDS.1790.2C and AVDS-1790.2D engines.
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1 Right manifold heater fuel return tube
2 Machine screw

3 Grommet

4 Manifold heater fuel return

5 Assembled washer bolt

6 Solenoid valve

TA265680 U

7 Check valve

8 Tube cross

9 Hose clamp

10 Machine screw and lockwasher
11 Right rear center shroud

12 Left rear center shroud

Figure 3-25. Removing rear fuel return selenoid valve, tube cross and right and left rear center shroud.

straps and clamp pads (2). Loosen two tube nuts
(5) and remove adapters (6) from exhaust mani-
folds. Remove fuel lines and discard,

O0. On Model AVDS-1790-2DR, remove the
smoke generating solenoids, fucl tubes and
associated hardware in a similar manncr, except the
two fuel tubes from the tee to the exhaust
manifold are secured to the rear shrouds with two
assembled washer bolts and loop clamps.

3-11.2. Turbocharger Drive Housing
(Power Takeoff)

Refer to paragraph 2-49.1 for removal of the power
takeoff drive housing.

3-12. Cylinder Head Oil Drain Lines and
Intake Manifold Assembly

«. Remove two capscrews and lockwashers (fig.
3-26) attaching right rear cylinder head oil drain
tube to oil pan. Remove two capscrews and
lockwashers (fig. 3-27) attaching right front cylin-
der head eil drain tube to oil pan. Disconnect the
left front and rear cylinder head oil drain tubes in
the same manner (figs. 3-28 and 3-29).

Change 3 315
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kil ‘gy€> CAPSCREW
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Figure 8-26. tigcomieeting or cannecling right rear cylinder
fead oil drain (ube.

3-16 Change 1

Figure 3-27. Discnnnecling or conneeting vight froal cylinder
heaet il drain tube.
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: CYLINDER HEAD OIL
| ORAIN TUBL

CAPSCREW
LOCKWASHER

e

TA021264

Figure 3.28. Bisconnecting or cunnecting lefi front cylinder
head oil drain rube.

4 I...:“ I.':,-
CAPSCREW
LOCKWASHER )

CYLINDER HEAD mpﬁd
DRAIN TUBE

| TAOZIBS3 |

Figure 3.29. Disconnecting or connecting left rear cylinder
kead oil drain tube.

b. Loosen hose clamps (fig. 3-30) and remove cylin-
der head oil drain tube, three hoses and turbosuper-
charger oil drain tube as an assembly. Disassemble
parts. Remove left cylinder head oil drain tubes in
the same manner.

RIGHT REAR '
CYLINDER HEAD

L) }- % ..
£ 4
HOSE %}ﬂ // OIL DRAIN _TUBE

i N
riad N\

/ N A (

I!'_{ r !

TURBOSUPERCHARGER i

Ol DRAIN TUBE Ok / /
) W s /

w [Cravugsz

Figure 330. Removing or insialling right rear cylinder head oit
drain rube and turbosupercharger oil drain tube.

T™M 9-2815-220-34

c. Cut locking wire and remove six cylinder head
oil drain tube bolts and flat washers (1, fig. 3-31).
Remove front and rear cylinder head oil drain tubes
and intermediate tubes (2, 3, 4, and 5) as an assembly.
Remove and discard flat washers. Remove left side
cylinder head oil drain tubces, intermtediate tubes

s : - . 'Lr)‘ .+ e _'.'_..;’ -I; - - -v--'T' ) l N
R LN IR T L_?'Tmzls-ng
} Bolt and washer
2 Front cylinder head oil drain manifold tube
3 Intermediate cylinder head oil drain manifold tube
4 Rear cylinder head oil drain manifold tube
6 Right front cylinder head oil drain tube
Figure 331. Remoting or installing right side cylinder lhead oit
drain manifold rabes.

d. Disconnect and remove alternator vent hose (1,
fig. 3-32) from intake manifold elbow (2). Remove
eighteen plain nuts and lockwashers (3) attachingin-
take manifold tubes to cylinders and remove
manifold (4), intake manifold heater elbow (2), intake
manifold tubes (5), turbosupercharger intake
manifold tube {6), and turbosupercharger air outlet
elbow (7) as an assembly. Remove and discard
manifold tube gaskets. Remove the left intake
manifold assembly in the same manner.

1 Alternator vent hose

2 Intake manifold elbow

3 Nut and washer

4 Intake manifold

5 Intake manifold tube

6 Turbosupercharger intake manifold tithe
7 Turbosupercharger air outlet elbow,

Figure 3.32. Removing or installing right intake manifold

assernbly,

3-13. Primary Fuel Filter, Throttle Linkage
Cross Shaft, and Brackets

a. Remove capscrew and self-locking nut (1, fig,
3-33) and separatc control rod from injectien
pump fuel lever (2). Remove cotter pin and flat
washer (3) and disconnect rod from manual fuel
shutofl lever (4). Remove two capscrews and

Change 3 3-17



T™M 9-2815-220-34

lockwashers (5) securing el filter bracket (6) and
camshalt end plate to the cylinder, and remove
primary fuel filter (7) anl bracket (6) as an
assembly.

b. Remove two assembled washer bolts (8) securing
cross shaft support to damper and filter housing, and
one capscrew and lockwasher (9) securing camshaft
end plate (10) to cylinder and remove end plate with
tachometer drive adapter (11) and throttle linkage
cross shaft (12) as an assembly, Remove and discard
end plate mounting gasket,

B 14021824 |

1 Copscrew and self-locking nut
2 Injection pump fuel lever

3 Colter pin and flal washer
4 Manual fucl shutoff tever
5 Capscrew and lockwasher

6 Prima y fuel filter bracket
7 Primary {uel filter

8 Assemblcd washer boit

9 Capscrew and leckwasher
10 Camshaft cnd plate

11 Tachomcter drive adapter
12 Throttle linkage cross shaft

Fignre 3.33. Removing or instalting shrottle linkage cross shaft.
und primary fuel filter and bracket.

3-14. Fuel/Water Separator and Automatic
Drain System

a. Drain fuel/water separator, para 2-24 a. (1).

Remove filter mounting capscrew, lockwasher and

cushioned clamp (1, fig. 3-36). Loosen but do not

remove two upper capserews (2) and vne lower cap-

3-18 Change 3

screw (3). Pull fuel water separator away from
bracket (4), and disconnect two water level probes
(5) from the filter. Remove two machine screws
and cushioned clamp (1, fig. 3-34) securing water
level probes (2) to shroud plate. Disconnect filtcr
drain hose from filter drain elbow (3) and from the
solenoid valve nipple (4). Remove three capscrews
and lockwashers (5) and remove mounting bracket
(6), control module (7) and solenoid valve and
fittings as an assembly. Remove self-locking nut
(fig. 3-35) and remove assembled filter drain hose
bracket and drain cock.

1 Machine screw and clamp
2 water level probes

3 Filter drain elbow

4 Solenoid valve nipple

6 Capscrew and lockwasher
6 Mounting bracket

T Control module

Figure 3.34. Remaving or installing fuethcater separator filter
automatic drain system.



Figure 335, Hemuving or instelling fuetheater separator filier

drain huse.

b. Disconnect and remove fuel inlet hose (6, fig. 3-
36) from filter elbow. Disconnect fuel outlet hose (7)
from filter clbow and from bulkhead elbow and
remove hose. Remove lower capscrew, lockwasher and
plain washer (3) and two capscrews, lockwashers and
plain washers (2) and remove filter from mounting
bracket (4).

¢. Remove threc screws and Ilat washers (tig.

3-37) securing [lilter mounting brackel to cylinder

No. 1L and remove brackel. Remove and discard
gasket.

TM 9-2815-220-34

e o e e
SUOKEVILE, TERRESLLE san
AXAl PsW WSH2GLI i

TAD21761
Capscrew, lockwasher, and coshioned clamp
Capscrew, lockwasher, and fat washer

Capscrew, plain washer snd lockwasher

Mounting bracket

Water levcl probe

Fuel indet hose

FFuel outlet hose

Figure 336. Remaving or instetling fuclheater scparator filser.

~N OV e W) -

CAPSCREM
FLATWASHER

7
MOUNT ING

\
2 i) TA265681 B
/K‘%\\ m.
Figure 337, Removing or installing fielheater scpocator filter
mounting bracket.
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3-15. Front and Rear Shrouds
a. Front Shroud,
(1) Remove two machine screws (fig. 8-38) and
remove cylinder barrel shroud. Remove cylinder
barrel shroud for cylinder No. 1L in the same manner.

(2) Remove front shroud assembled washer bolt
(1, fig. 3-39), machine screw and lockwasher (2) and
machine screw (3). Remove two machine acrews (4)
attaching cylinder No. 1R baffle to front shroud and
remove right front shroud (6) and cylinder No. 1R
baffle (fig. 3-40).

7l

% CYLINDER NO. IR
V77 TA021626 |

Figure 3.38. Removing or installing No. iR cylinder borrel
shroud.

o RN DAY
W ;.‘euum:c'é

L~ *dTA01716

1 Arsembled washer bolt

2 Machine screw and Jockwasher
8 Machine screw

4 Machine screw

6 Right front shroud

Figure 3-39. Removing or iratailing right front shroud and disconnecting cylinder No. IR boffle.
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CYLINDER
NO. IR BAFFLE

TA021762

Figure 8-40. Removing or installing No. 1R cylinder baffle.

1 Fire extinguisher tube
2 Fire extinguisher Lulkhead
adapter
3 Nut and lockwasher
4 Fuel injection pump fuel inlet hose
5 Bulkheadl elbow
6 Nut and leckwasher
7 Machine screw, lockwusher and nut
8 Fuel injection pump fuel cut-off lead

Figure 3.4 1. Disconnecting or connecting tive extinguisher tube,
Suel inlel huse
and fuel cut-uff lead frome front shreud,
wuldel AVDS. 1790-2C and AVIIS-1790-2D engines.

™M 9-2815-220-34

(3)Disconnect fire extinguisher tube (1, fig.
3-41)from bulkhead adapter(2). Remove bulkhead
adapter nut and lockwasher (3) and remove
adapter (2) and flat washer from shroud. Discon-
nect fuel injection pump fuel inlet hose (4) from
bulkhead elbow (6). Remove nut and lockwasher
(6), and remove elbow and flat washer from shroud.
Remove four machine screws, lockwashers and
nuts (7) and remove injection pump fuel cut-off
lead (8) from left front shroud.

- (3.1) Disconnect fire extinguisher tube (1, fig.
3-41.1) fromfire extinguisher bulkhead adapter (2).
Remove bulkhead adapter nut and lockwasher (3)
and remove adapter (2) and flat washer from
shroud. Disconnect fuel injection pump fuel inlet
hose (4) from bulkhead elbow (5). Remove nut and
lockwasher (6) and remove elbow and flat washer
from shroud. Remove four machine screws,
lockwashersand nuts(7) andremovefuel injection
pump fuel cut-off lead (8) from shroud. Disconnect
fuel return hose (9) from bulkhead adapter (10).
Removebulkhead adapter nut and lockwasher (11)
and remove adapter (10) from shroud.

(4) Remove assembled washer bolt (1, fig. 3-42)
and two machine screws and lockwashers (2) and
remove top filler plate (3). Remove three machine
screws and lockwashers (4) and three assembled
washer bolts (6) and remove side filler plate (6).
Remove machine screw (7) and two machine screw
(8) attaching cylinder No. 1L baffle to left front
shroud (9),andremoveleft front shroud and No. 1L,
cylinder baffle in the same manner as cylinder
baffle No. 1R was removed.

b. Rear Shroud.

(1) Models AVDS-1790-2D and AVDS-1790-
2DR only. Remove two hose clamps and remove
generator outlet preformed hose. Remove two ma-
chine screws, flat washers and lockwashers and
remove generator exhaust tube .,

(2) Remove five machine screws (fig. 3-43) and
remove right rearshroud. Remove left rear shroud
in the same manner.

3-16. Cylinder Head Plates, Oil Filler Tube
and Oil Level Indicator Tube

Remove three capscrews and seal washers (1, fig.
3-44) and remove lower oil filler tube assembly (2)
and hose and clamps as an assembly. Remove and
discard gasket and seal washers. Remove two
capscrews and lockwashers (3) and remove fly-
wheel end cylinder head shroud plate (4). Remove

- 3-21
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TA055558

t I"ire extinguisher tube

2 Fire extinguisher bulkheadl
adapter

3 Nut and lockwasher

1 Fuel injection pump fuel inlet
hose

5 Bulkhead elbiny

6 Nut and lockwasher

7 Machine screw, lockwasher and nut

& "uel injeclion pump fuet cut.off lead

9 Fuel return hose

10 Bulkhead adapter

L1 Nut and lockwasher

Figire 3451.8. Disconnecting or conuecting five extingnisher
tube, fiel inlet and rvelurn hoses and fuel cut-off lead
Srom frant shroud, model AVDS-1790-2DR engine.

two capscrews and lockwashers (5) and remove
damper end cylinder head shroud plate (6). Re-
move twenty capscrews and lockwashers (7) and
remove ten intercylinder head shroud plates (8).
Remove three self-locking nuts (9) and remove oil
level indicator tube (10). Remove and discard
gasket. Remeve right bank cylinder head shroud
plates " in the same manner,

NOTE
Removal instructions for the cylinder
head plates, oil filler tube and oil lever
indicator tube on Model AVDS-1790-2DR
are similar to above except that the oil
level indicator tubeis located between cy-
linder numbers 2L and 3L.

3.22 Change 3

I Assembled washer bolt

2 Machine serew and lockwasher
3 Top filler plate

4 Muchine serew and lockwasher
5 Assembled washor bolt

6 Side filler plate

7 Machine screw

8 Machine screw

9 Left front shroud

Figure 342, Removing or instaiting top and side filler platcs,
No. 1L evlinder boftie. and teft front shroud.

P WACHINE ©
- Jscnev
.’\ .‘ ¥

PRIGHT REAR
SHROUD

Figure 3-48. Remaving or inxtalling yight rear shroud,

3-17. Fuel Injector Tubes, Supports and
Clamps

a. Disconnect and remove right fuel return tube
assembly (1, fig. 3-45). Remove elbow (2) and two
loop clamps (3) from tube assembly. Disconnect
and remove left fuel return tube assembly (4). Re-
move elbow (5) and two loop clamps (6) from left
tube assembly. Disconnect and remove thirteen
fuel injector nozzle fuel retuyn hoses (7).
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b MR SR J}nleL.ﬁh Ieeat )

o doner 2 INTA021973

I Capscrew and sea! washer 6 Damper end eylinder head shroud plate

2 L.ower oil filler tube assembly 7 Capscrew and lockwasher
3 Capscrew and leckwasher 8 [ntercylinder head shroud piate
4 Flywheel end cylinder head 9 Sclf-locking nut

shroud plate 10 0il level indicalor tube

5 Capscrew and lockwasher

Figure 3-44. Rewenving or instatling cytinder head plates
and oil filler and indicator thes.

Change 1 3-23



™ 9-2815-220-34

1% o\
’
’
D (O= .
|J '
Ej e —
i o o
)
o o =, o ~3 »-o o= '_.; ol= J 1o
\ o) \ (=] 3 oolrir=m|ec e} o o .
0 O S o ehk"e @ /8P
> S > 3 AR

7
7 TA265682
1 Fuel return tube S Clbow
2 Elbow 6 Loop clamp
3 Loop clamp 7 Fuel return hose

4 TFuel rcturn tube

Figure 345. Removing or instulling fuel infector
nozzle fuel return tubes.
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Fligure 3-46. Remering vrinstalli ny fuel injeetor nuzzle fucl trbe
connectorand special bolt, cylinder No. 1L,

b. Remove special belt altaching luel tube con-
nector (fig. 34G6) to nozzle and holder in cylinder
No. 11, and remove connector. Remove and discard
gaskets.

¢. Remove special belt attaching fuel tube elbow
connector(fig. 3-47) Lo nozzle and holderin cylinder
no. IR, 6R, and 1. and remove elbow connectors.

TM 9-2815-220-34

Figure 3-47. Removing er installing fuel injecter noz:zlc,
Juel ticbe elbow and tee connector, and special bolts.

Remove eight special bolts attaching fucel tube tee
connectors to nozzle and holder and remove eight
tee connectors. Remeve and discard giskets.

d. Remove ecighteen self-locking nuts and
machine bolts (1, fig. 3-48) and associated plates
and clamps from fuel injector tube clamp brackets
(2). Remove twelve self-locking nuts and machine
bolts (3) and associated plates and clamps from
fuel injector tubes. Remove two self-locking bolts
(4) and remove plate and clamps from fuel injector
tube clamp bracket. Remove twenty four self-lock-
ing nuts and machine bolts (5) and remove twelve
plates and twenty four tube clamps from right and
lelt fuel injector tube clamp supports (6). Remove
twelve self-locking nuts (7) and remove six tube
clamp supports (2) from front and rear fan towers,

d.1 [eleted

e. Loosen support nuis and disconnect 12 [uel
injector tubes (8) from injector nozzle and holder
assemblies. Disconnect six fuel injector tubes [rom
fuel injection pump front hydraulic head (18} and
individually remove tubes. Disconnect six fucl
injector tubes from fuel injection pump rear
hydraulic head and individually remove tubes.
After tubes have been removed, plug all fuel
injection pump hydraulic head fuel ports to pre-
vent entrance of dirt.
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| Selt~tocking nul and machine bolt
2 Tube clamp supporl
3 Seclf-locking nut and maching bolt

4 Sclf-ocking nut
5 Sclf-locking nut and machine bolt
6 Tube clamp supporl

\
4 L TA265683 /

7 Scif-locking nut
8 Fuel injeclor tube
9 Fronl hydraulic head

Figure 3-48. Removing or installing fuel injector tube clamps,
brackets, n‘;pgarrs and iujector tubes,
.2C

model AVDS.179

3-18. Exhaust Manifoids and Elbows

a. Remove four self-locking nuts, flat washers
and machine bolts (1, fig, 3-49) sccuring exhaust
elbow (2) to cylinder No. IR, 2R and 3R exhaust
manifold and remove cxhaust elbow. Remove
twelve sclf-locking nuts and flat washcrs (3) secur-
ing exhaust manifold tubes IR, 2R, and 3R to (he
cylinders, and remove exhaust manifold. Remove
and discard gaskets.

b, Remove four sell-locking nuts, flat washers

3.26 Change 3

and AVDS-1790-2D engines.

and bolts (I, fig. 3-50) securing exhaust elbow (2)
to cylinder Nos. |1, 2L and 3L exhaust manifold,
and remove exhaust elbow. Remove twelve
scll-locking nuts and Mat washers securing exhaust
manifold tubes (3) IL, 2L and 3L to the cylinders
and remove exhaust manifold. Remove and discard
gaskels. ‘

¢. Loosen two Dreather tube clamps (4) and
remove two bolts and lockwashers (5) and remove
tube tee hoses, and the restrictor (6). Remove and
discard gaskets,
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Figure 3-48.1. Deletcd.

Machine bolt and self-locking nut
Exhaust, elbow, cylinder IR, 2R, 3R
Self-tacking nut and flat washer

) -

Figure 3-49. Remaoving or installing exhaust etbow and manifold cylinder Nos. IR, 2R and 3R,
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Self-locking nut and machine bolt
Exhaust elbow

Exhaust manifold tube 1L, 21, 3L
Breather tube clamp

Bolt and washer

Restrictor

N d LN —

7 Self-tocking nut, flat washer and machine bolt
8 Exhaust elbow cylinder 4R, SR, 6R
9 Self-locking nut and flat washer

{0 Exhaust manifold tube 4R, 5R, 6R

11 Exhaust elbow cylinder 4L, 5L, 61

12 Exhaust manifold cylinder 4L, 5L, 6L

tigure 3-50. Remnoving or instalting exhaust eltbow and inanifold cylinder Nos. 1L, 2L, and 3L,
and exhaust elbow and manifold 4R, SR. 6R. and 4L, SL. and 61..

d. Remove four self-locking nuts, flat washers
and bolts (7) sccuring exhaust clbow (8) to
cylinder Nos. 4R, SR and 6R exhaust manifold and
rciuove exliaust elbow. Remove twelve sclf-locking
nuts and flut washers (9) securing exhaust manifold
tubes (IQ) 4R, SR and GR to the cylinders and
rcinove cxhaust manifold. Remove exhaust clbow
(1 1) and exhaust manifold (12) from cylinder Nos.
4L, SI. and GL in the sume manner as 4R, SR and
6R. Remove and discard gaskets.

3.28 Change 3

3-19. Fuel Inlet and Return Hoses, Fuel In-
jection Pump Oil Inlet Hose, Crank-
case Breather Tube, Electrical Lead
and Turbosupercharger Oil Intet Hose.

«¢. Remove machine screw and selif-locking nut
attaching turbosupercharger oil hose cushioned
clamp (1, fig. 3-51) to fuel return hose cushioned



clamp (2) and remove clamps from hoses. Discon-
nect and remove fuel return hose (3) and remove
fuel return check valve (4) from elbow in the injec-
tion pump. Remove self-locking nut and tlat
washer securing breather tube cushioned ctamp
(5) to rear fan drive housing and remove cushioned
clamp from breather tube. Remove self-locking nut
securing turbosupercharger oil hose cushioned
clamp (6) and fire extinguisher tube cushioned
clamp (7) to fan drive housing and remove clamps
from hose and tube.

A
TAGZ1IS) IS8

1 Cushioned ctamp 6 Cushioned clamp

2 Cushioned ¢lamp 7 Cushioned clamp

3 Fuel return hose 8 Fire extinguisher tube
4 Fuel return check valve 9 Breather tube

5 Cushioned clamp 10 Turbosupercharger oil inlet hose

Figure 3.51. Remaving er installing fuel returi hose, madet
AVDSE.1790.2C eand AVIS. 1790.2D engines.

FIRE
EXTINGUISHER

% neTin
"RETURN

M T

I Cushioned clamp 3 Fuel return hose
4 Fuel return check valve 6 Cushioned clamp

2 Cushioned clamp

TM §-2815-220-34

a.1, Remove machine screw and self-locking nut
attaching turbosupercharger oil hose cushioned
clamp (1, fig. 3-51.1) to fuel return hose cushioned
clamp (2) and remove clamps from hoses. Discon-
nect fuel return hose (3) from elbow in fuel return
check valve (4). Remove self.locking nut and ma-
chine screw and remove fuel return hose cush-
ionedclamp(5) and breather tubedushioned clamp
(6). Removeself-locking nut and remove cushioned
clamp (?) from fire extinguisher tube. Remove
self-locking nut and flat washer securing breather
tube cushioned clamp (5, fig. 3-51) and remove
clamp from breather tube,

b. Remove three screws and self-locking nuts
attachingcrankcase breather tubes, fuel inlet hose
and fuel injection pun)p electrical lead cushioned
clamps (1, fig. 3-52). Remove three small cushioned
clamps from electrical lead (2), three large cush-
ioned clamps fromcrankcase breather tube (3) and
the remaining two cushioned clamps from the fuel
inlet hose (4). Disconnect and remove electrical
lead and fuel inlet hose at the fuel injection pump.
Loosen two hose clamps (5) and remove crankcase
breather tube clamps and hose. Remove two self-
locking nuts and remove crankcase breather tube
assembly (6). Remove and discard gasket.

b.1. Remove machine $crew and self-locking nut
and remove two cushioned clamps (1, fig. 3-52.1)
securing the fuel return hose to the breather tube.
Remove two self-locking nuts and machine screws
and remove six cushioned clamps (2) securing the
electrical lead (3) and fuel injection pump fuel inlet
hose (4) to the breather tube. Remove self-locking
nut and machine bolt and remove two cushioned

5 Cushioned clamp

7 Cushioned clamp

Figure 3-51.1. [Jiaconnecting or cunnecting fuel retura hose, model AVIIS.1790-200R engine.
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i Cushioned clamp

2 Electsical lead

3 Crankcase breather tube

4 Fuel inJe1 hose

S Hose clump

6 Breather tube adapter

7 Fuel injection pump oil inlet hose
8 Fire extinguisher tube

9 Turbosupercharger oil inlet hose
10 Elbow

Figure3.52. Remuving or iastatling electrical lead, crankease
breatherticde, injection prump oilinlet hose, turbosupercharger oil

inlet hege and fire extinguisher, model AVDS.-1790-2C and

AVDS.1790.2D engines.

clamps (5) securing the electrical lead to the
breather tube. Disconnect electrical lead (3} at fuel
injection pump and remove lead. Loosen two hose
clamps (6) and remove breather tube clamps and
hose. Remove two self-locking nuts and remove

BREATHER TUBE

lﬂil

O\

crankcase breather tube adapter (7). Remove and
discard gasket. T s

¢. Disconnect fuelinjection pump oil inlet hose (7,
fig. 3-52) at injection pump and at damper housing
and remove hose. Remove self-locking nut secur-
ing fire extinguisher tube cushioned clamp and
turbosupercharger oil inlet hose cushioned clamp
to front fan drive housing and remove clamps and
fire extinguisher tube (8). Disconnect and remove
turbosupercharger oil inlet hose (9) from elbow in
damper and filter housing. Remove elbow (10).

¢.1. Disconnect fuel injection pump oil inlet hose
(8. fig. 3-62.1) at injection pump and at damper
housing and remove hose. Remove self-locking nut
securing fire extinguisher tube cushioned clamp
(9) and turbosupercharger oil inlet hose cushioned
clamp to front fan drive housing and remove
clamps and fire extinguisher tube. Disconnect and
remove turbosupercharger oil inlet hose (10) from
elbow in damper and filter housing.

3-20. Turbosupercharger Base, Supports,
and Tie Rods.

a. Remove four capscrews and lockwashers and
remove right turbosupercharger mounting base
(fig. 3-53). Remove left turbosupercharger base in
the same manner. Remove iwo capscrews, lock-
washers and one tie rod clamp and remove tie rod,

5 RETURN HOSE

.‘ = Q

¢ H
\ TAOSSSSB

1 Cushioned clamp
2 Cushioned clamp
3 Electrical lead
4 Fuel inlet hose
5 Cushioned clamp

6 Hose clamp

7 Breather tube adapter

8 Fuel injection pump oil inlet hose
9 Cushioned clamp

10 Turbosupercharger oil inlet hose

Figure$-52.1. Removing or inatalling electrical lead, crankcage breath er tubde, injection pump oil inlet hose, turbosupercharger oil inlet
hose and fire extinguisher tube, model AVDS-1790.2DR engine.

330 Change 2



. TURBOSUPERCHARGER W Sy
MOUNTING BASE 5 -g'

ROD

MOUNTING
W~ BASE SUPPORT

TRANSMISSIONES
ABAPTER _§

Fignure 353, Kvmuoring or installing tobosipercharger
mannting buse. tie rod and base suppert.

tie rod clamp and tie rod clamp seat. Remove
cotter pin, slotted nut and bolt and remove right
turbosupercharger mounting base support from
transmission adlapter.

0. Remove left turbosupercharger support in a
manner similar to paragraph a. above, except also

OIL FILLER TUBE
UPPER SUPPORT

T™ 9-2815-220-34

remove the oil filler {ube upper support (fig.
3-53.1).

3-21. Throttle Control and Fuel Shut-off
Rods, and Throttie Lever

«. Remove cotter pin and flat washer (1, fig. 3-54)
and remove manual fuel shut-off rod (2). Discon-
nect and remove manual fuel shut-off spring (3)
from spring bracket (4) and injection pump lever,
Remove two capscrews (5) and remove shut-off
spring bracket.

a.l. Remove cotter pin and flatwasher (1, fig.
3-64.1) and remove manual fuel shut-off rod (2). Dis-
connect and remove manual fuel shut-off rod
spring (3) from spring bracket (4) and injection
pump lever. Remove three capscrews and
lockwashers (6} and remove spring bracket from
fuel injection pump.

b. Remove two self-locking nuts, machine bolts
and one flat washer (1, fig. 3-55) and remove throt-
tle rod (2) from injection pump lever and inter-
mediate lever (3). Remove self-locking nut and ma-
chine bolt (4) and remove adjustable rod (5) from
intermediate lever. Disconnect and remove throt-
tle lever return spring (6) from return spring

TURBOSUPERCHARGER
MOUNTING BASE

<

TADS5591

Figure 3.53.1. @il filler tube upper support, model AVDS-1790-2DR engine.

Change 3 3.31



TM 9-2815.220-34

4 Shut.off spring bracket

1 Cotter pin nnd flat washer
5 Capscrews

2 Manual fuel shut-off red
3 Manual fuel shut-off spring

Fligure3-54. Remaving or instatling fuel shul-off vod, model
AVDS1290-2C and AV DS.1790.21) engines.

1 Cetter pin andfiatwasher

2 Manual fuel shut-off rod

3 Manuai fuel shut-off rod spring
4 Spring bracket

5 Capscrew and lockwasher

Fligured-35.0. Removing orinstalling fuel shut-off rod,
model AVIS. £790-2DR engine.
bracket and intermediate lever.

b.1. Remove self-locking nut and machine bolt (1,
fig. 3-55.1) and remove adjustable rod (2). Remove
self-locking nut, machine bolt and flat washer (3) at
injection pump lever. Remove self-locking nut, ma-
chine bolt and flat washer (4) and remove throttle
rod (5)

¢. Remove three self-locking nuts (7, fig. 3-55)
securing return spring bracket to the front fan
housing. Remove return spring bracket (8), lever
support, shaft, and intermediate throttle lever (3)
as an assembly.

¢./. Remove three self-locking nuts and [flat
washers (6, fig. 3-55.1) and remove intermediate
throttle lever support (7), shaft, and throttle lever
as an assembly,

3-32 Change 3

L Self-locking nut, flat washer nnd machine bolt
2 Throttle rod

3 Intermediate throttle lever

4 Self-locking nut and machine bolt

§ Adjustable rod

6 Throttle lever return spr ng

7 Self-locking nut

8 Return spring bracket

Figured.35 Hemeving or installing intermediate throttle lover
support and throttle rods, model AVDS-1790-2C
and AVDS-1790-20) engines.

1 Self-locking nut and machine bolt

Adjustable rod

Self-locking nut, machine bolt and flat washer

Sclf-locking nut, machinc bolt and flat washer

Throttle rod

Selflocking nut and flat washer

Intermediate throtitle lever support

tigure 3-55. 1. Removing or installing intevnediate throttle tever
support und throttle rods AVDS-1790-20R cugine.

NS Wi

3-22. Fuel Injection Pump

«. Turn engine flywheel using splined wrench,
Part No. 10882747 (fig. 2-42) until fuel injection
pump drive coupling (1, fig. 3-56) is positioned as
shown in fig. 3-56. Stamp identification marks (2)
on both coupling sleeves. Remove four machine
bolts, lockwashers and lock plates (3) and separate
coupling sleeves.

«.1. Install power takeoff coupling on spur gear-
shaft and secure with flat washer and self-locking
nut (fig. 2-148.2). Install holding bar and puller
assembly on coupling (fig. 2-148.2). Turn
crankshaft until fuel injection pump drive cou-
pling (1, fig. 3-56) is positioned as shown in figure
3-56. Stamp identification marks (2) on both cou-
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1 Fuel injection pump drive coupling
1 . - - .
[dentification marks Figure 2.37. Remorving ar installing camshaft drve sinronds

3 Machine bolt. Juckwashier and luck plate
1 Mounting bolt and washer
5 Mounting bolt and washer : ey
G Fuel injection pump T :

e » \ | CYLINGER

Figure 3-56. Remoting or installing frel injection pronp. / b : . ND. 6R J,.r FLE'

— right side.

pling sleeves. Remove four machine bolts,
lockwashers and lock plates (3) and separate cou-
pling sleeves.
NOTE

The fuel injection pump coupling sleeves

and hubs must be identified with identifi-

vation marks to prevent mismating of

parts. The sleeves and hubs are matched - .

f()r (_\a[-h assen]bl.\! an(] must not be int[_\]'. f"fyurc 3.5%. 1)[8('0!("('('“"!] ' cumn‘cling tower I'!.yhf K

changed between assemblies. engine shroud. I

b. Cut locking wire and remove three injector

pump mounting bolts and plain washers (4).
Loaosen niounting bolt (5) until threads are free.
Bolt cannot be removed until fuel injection pump
(6) is removed from engine. Remove pump from
mounting base and remove bolt and plain washer
(5) from pump.

3-23. Shrouds, Cylinder Deflectors, and
Nozzle Holder Assemblies

. Remove two machine screws (fig. 3-57) and AL
remove lowerright camshaft shroud. Remove ma- “i“' HINE SHROUL 0
chine serew and remove upper right camshafl 3
shrowi. Remove left shroudsin the same manner.

b. Remove machine screw (fig, 3-58) from lower
right engine shroud. Remove two machine screws
(fig. 3-59) and remove base shroud and lower right
vear shroud. Remove machine serew, lockwasher
and spring clip from crankcase. Remove left lower
shroud, base shroud and clip in the same manner.

¢. Remove five self-locking nuts and washers (fig.
3-60) from hooks and remove five intercylinder cy- Figure 3-539. Rewmoving or tnstalling lower right engine
linder head deflectors and hooks. Remove five self- shrowd and base shrond,
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locking nuts and flat washers from right intercy-
linder deflector hooks. Remove left deflectors and
hooks and intercylinder deflector nuts and
washers in the same manner.

d. Remove five intercylinder deflector hoooks
(fig. 3-61) and remove five right intercylinder de-
flectors. Remove left intercylinder deflector hooks
and deflectors in the same manner.

e. Loosen and remove fuel injector nozzles and
holder assemblics as shown in fig. 2 85. Remove
and discard flat washers (gasket) (lig. 3-62) and
nreformed packing.

NOTE

In stubborn cases, when the nozzle is
heavily carboned, remove the fuel inlet
connector from the nozzle body and
rcmove the nozzle body. Recmove the
nozzle rctainer using wrench socket, Part
No. [1610171. Turn the shaft of puller
assembly, Part No. 12275805 counter-
clockwise to the end of the thread.
Install puller over capnut and rest on
nozzle insert. Turn puller shaft clockwise
and engage capnut threads until puller
shaft bottoms. Using open end wrench,
turn puller plain nut clockwise (fig.
2-85.1) to remove capnut and associated
parts.

3-24. Camshaft
NOTE
Both the left and right camshafts are re-
moved in the same manner. For instruc-

18

Wy =
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V

7 O
LF-LOCKING HUT g%

WASHER

-w

SELF-LOCKING NUT#ZZZ
_ FLAT WASHER S

L TA021819

Fligure 3-60, Remeving orinstelling intercylinder head deflecters
and disconnecting intercylinder deflector haoks — right side.

3-34

Change 3

tional purposes, the right camshaft has
been used for typical procedures.

a. Remove twenty four machine bolts and flat
washers under supports (1, lig. 3-63) attaching
twelve injcctor clamp supports (2) to valve adjust-
ing screw access covers (3), remove supports and
covers. Remove twenty four bolts and flat washers
(4) attaching twelve valve adjusting screw access
covers to rocker arm covers and remove access
covers. Remove and discard twenty four access
cover plate gaskets (5).

NOTE

The cylinder and valve rocker arm covers
are machined as an assembly. Each
rocker arm cover must be kept with its
mating cylinder to insure camshaft bear-
ing alinement and running clearance.
Identifying numbers are used to prevent
mismatching of parts (fig. 3-64).

b. Remove three capscrews (fig. 3-65) attaching
right lifting eye to rocker arm cover and cylinder
No. 1R andremove threecapscrewsattachingeach

" intercylinder hose flange to remaining covers aird

cylinders on right side of engine. Slide flanges and
lifting eye away from rocker arm covers and cylin-
ders.
NOTE

Mode! AVDS-1790-2DR engines are not

equipped with liftingeyes at cylinder Nos.

1R and 1L. Intercylinder hose flanges ave

used at these locations.

1] §
TA021865
6l

Fligure 3-61. Kemoving er installing right intercylinder
deflectors and hovks.
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Figure 3-62. Removing or installing injector nozzle and hrolder
ussentbly.

1 Machine bolt
2 Injector tube clamp supports
3 Access cover
4 Bolt and washer
5 Gasket
Figure 3-63, Remoiing or installing valve adjusting screw

@Lcess Cuer.

¢. Remove capscrew, flat washer and lockwasher
(1, fig. 3-66) attaching right camshaft gear housing
to No. 6R rocker arm cover. Do not remove two
capscrews, lockwashers and flat washers (2) at-
taching housing (3) to cylinder (4) until camshaft is
removed.

TM 9-2815-220-34

Figure 3-65. Lucation of valve rocker nrm caver eylinder
wtenlifying murks.

TARRI35

Figure 3-65. Disconnecting vr connecling right front tifting eye
and intercylinder hose flunge, 1nodel AVDS.1790.2C and
AVDS. 1790-21) cugines.

NOTE

One valve rocker arm cover relaining capscrew
and (lat washer. and the assoctated machining.
have bLeen climinated [rom the cylinder as-
sembly on late engines. The capscrew and (lat
washer that has been climinated is marked X
on figure 3-67.

d. Remove four machine bolts and flat washers
(1, fig. 3-67), seven machine bolts and flat washers
(2) and two capscrews and flat washers (3)securing
rocker arm cover to cylinder. Before removing the

Change 2 3-34.1
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I Capscrew, fint washer and
lockwasher
2 Capscrew, lockwasher and lat washer
3 Housing
4 Cylinder
Fignure 3.86. Disconnccting or coaueeting vight ciaashitt gear
frainnivg at eytinder 88 vockcrarae cucer.

1 Machine bolt und flat washer
2 Machine bolt and flat washer
3 Capscrew and flat washer

Figure 3.62. Removing or instulling rucker arm cover bolts
Rl cupserews.

remaining four rocker arm cover bolts, the tension
onvalverocker arm,causedby valve springs, must
be released. Turn Model AVDS-1790-2C and
AVDS-1790-2D engines using splined wrench, Part
No. 10882747 (fig. 2-42). Turn Model AVDS-1790-

3-34.2 Change 2

2DR engine using holding bar and puller assembly
(fig. 2-148.2). Turn engine until valve rocker arm
rollers are on camshaft base circle, or until both
valves are closed, to relieve tension before remov-
ing the cover. Check both cylinder No. IR valve
rocker arms for relief of tension by moving arms
(fig. 3-68) up and down. [fclearance cannot be felt,
turn engine untii clerance is evident. \When clear-
ance is felt between both adjustingscrew pads and
valve stems, the rocker arm rollers are on the cam-
shaft basecircle, and valves are completely closed.
Remove remaining four bolts (fig. 3.68) and pack-
ings with retainers and remove rocker arm covers
as shown in figure 3-69. Remove remaining 11 cov-
ers in the same manner.

NOTE
Cylinders are equipped with replaceable
camshaft bearings. The bearing half in
the cover should remain with the cover.

¢. Remove five hex-head bolts and flat washers
(hg. 3-70) and remove right camsharft gear housing
cover gasket (fig. 3-71). Remove camshaft drive
gearshaft oil transfer plug retaining ring.

Figure 2.68, Checking vatve cleerance nnd remuving cover bolts,
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Fligure 3.-70. Remeviug or ingtalling right cunshaft gear
housing caver.

TM 9-2815-220-34

/. Install mechanical puller Part No. 8761297 (fig.
3-72) into threaded end of camshaft drive gearshaft
oil transfer plug and remove oil transfer plug. In-
stall mechanical puller Part No. 8761297 (fig. 3-73)
into threaded end of camshalft drive shaft and re-
move camshaft drive shaft. Loosen two camshaft
gear housing drain tube hose clamps (lig. 3-74).
Remove two capscrews, [lat washers and
lockwashers attaching camshaft gear housing to
cylinder 6R and remove camshaft and associated
parts as aunit (fig. 3-75). ﬁemove and discard cam-
shaft gear housing gasket.

} Tﬁﬂ!liﬂ

S e

Figure3-71. Removing orinstatling cumshuft drice gearshaft
il trangler plug retaining ring.
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Figure3-72. Remaving or installing cumshatt dvive yearshnny

oil transferplug. CAMSRAFS

GEAR HOUSING

14085563

NG

f vECHANICAL B

Figure 3-74. Disconunerting or connecting vight cumshaft gear

i A : 3 . ) hausing at cytimler 6R.
Figure 3-73. Removing or installing camshaft drive shuft.

3-34.4 Chenge 1
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SBRRENMOVE OR INSTALL

N CAVSHAFT AND ASSOCIATED \QEN
JPARTS AS A UNIT )
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Figure 3.75. Removing right eamshaft,

3-25. Front Fan Drive Housing with Clutch
Assembly and Mounting Base and
Fuel Injection Pump Mounting Base

a. Loosen two hose clamps (fig. 3-76) on horizontal
fan drive shaft front and rear covers. Remove two
self-locking nuts and flat washers attaching rear
horizontal fan drive shaft cover adapter to rear fan
drive housing. Remove two self.locking nuts and flat
washers attaching front cover adapter to front fan
drive housing. Separate cover adapter (fig. 3-77) from
front and rear fan drive housing and push the front
and rear fan drive shaft covers together to expose the
preformed packings. Remove retaining ring from
front fan drive shaft spline groove using retaining
ring pliers (fig, 3-78) and push horizontal fan drive
shaft into front fan drive housing {(fig. 3-79) until op-
posite end of shaft is exposed (fig. 3-80).

i REAR’ COVER fu-g

ENETS —
FRONT COVER &

X

OVER ADAPTER
P TAO21496

Figure 3.76. Disconnecting or connecting horizontal fan drive

shaft front and rear cover adapters.

PREFORMED
H‘ PACKING

\..

i NV ST ERONT COVERZE
"COVER ADAP]ERH“_-mﬂiM?mm i 75

= Pacr;'*ﬂs
aa aan el
v K A SIS s

Figure 3-77. Discounecting or connecting front and rear fan
drive covers,

Figure 3.78. Removing or installing horizontal fun drive shaft

retaining ring using riug pliers.
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; .
im.
¥ PREFORMED PACKING ]

FRONT FAN oo Abé
ORIVE HOUSING T2

Figure 3.79. Positioning horizontal fan drive shaft in rear fan

drive housing.

RIVE §
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: REAR FAN i)
PACKING

% DORIVE HOUSING
9 ‘ TAD21452
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Figure 380. Horizontal fan drive shafi positivned for removal

of front fan drive housing,

b. Remove nine self-locking nuts and flat washers
(fig. 3-81) attaching front fan drive housing te mount-
ing base. One self-locking nut at stud was removed
when fire extinguisher tube was removed (fig. 3-52).
Cut locking wire and remove two capscrews and flat
washers (fig. 3-82) attaching front fan drive housing
to mounting base.

3-36 Change 3

g

N & 1265689

N

Figure 381, Removing or instatling front fan drive housing

attaching parts — front view.

Figure 382, Remuriag or installing frone fan drive honsing
uttaching parts — rear view.



¢. Install improvised front fan drive housing lift-
ing tool (fig. 2-1) on vertical drive shaft (fig. 3-83)
and lift front fan drive housing and clutch assem-
bly with attached horizontal fan drive shaft from
the mounting base assembly, Remove fan drive
shaft, cover, and cover adapter. Remove and

discard preformed packings.

Figure 3-83. Removing or installing front fan drive housing and
cluteh assembly using improvised tifting toel.

d. Remove ten cotter pins, stotted nuts and flat
washenrs (1, fig. 3-84) and two capscrews and flat
washers (2) securing front fan drive housing
mounting to crankcase. Remove and discard pre-
formed packing (3) from oil transfer tube counter-
bore in mounting base assembly (4) or from oil
transfer tube in fan drive housing, Remove front
fan drive housing mounting base assembly (4) from
crankcase assembly and remove and discard pre-
formed packing from oil transfer tube (fig. 3-85).

T™M 8-2815-220-34

1 Slottwd nut and Mat washer
2 Capscrew and (atl washer
3 Preformed packing

4 Mounting base assembly

Figure 3-84. Removing or instulling front far ditve huuging
meuntihg base assenbly.

EL PIN I

(g

L)

‘ § TADZIG46 ¥
Figure3-85. Location of preformed pucking on vil trangfer tube in
crankcase uasscmnbly.

e. Remove and discard preformed packing (fig.
3-86) from oil transfer tube in fuel injection pump
mounting hase. Remove four bolls and
lockwashers and remove mounting base from
crankcase assembly. Remove and discard pre-
fermed packing from oil transfer tube (fig. 3-87).

3-26. Rear Fan and Accessory Drive Hous-
ing With Clutch Assembly and Mount-
ing Base

. Remove cight self-locking nuts and flat
washers (fig. 3-88) attaching accessory drive hous-
ing to rear fan and accessory drive housing mount-
ing base. Remove one self-locking nut, lat washer,

Change 3 337
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ou.TRANSFER TUBE
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CAPSCREW |4
LOCKWASHER

CAPSCREW

PREFORMED LOCKWASHER
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Fligitre 3-86. Removing or installing fuel injection punty
monnting base.

EN

DONMEL Pin
PREFORMED
PACKING
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Figure 3-87. Loeation of preformed packing al oil transfer tube
Jorfuel injection prmp mannling buse.

and seal washer attaching accessory drive housing
to rear fan and accessory drive housing mounting
base. Remove five self-locking nuts and flat
washers attaching rear fan drive housing to
mounting base.

b. Removethe remaining t1self-locking nuts and
flat washenrs (i, fig. 3-89) attaching rear fan and
accessory drive housing assembly to mounting
base. Remove one self-locking nut, flat washer, and
seal washer (2) attaching accessory drive housing
to rear fan and accessory drive housing mounting
base. Remove top two self-locking nuts and flat
washers (3), securing the accessory drive housing
to the fan drive housing, to provide for the attach-
ment of fan and advance unit housing lifting sling
— Part No. 10882945. Note that self-locking nut
was removed from stud (4) when fire extinguisher
tube was removed. Remove one self-locking nut
and flat washer (5) from each side of the housing
mounting base flange.

¢. Position fan and advance unit housing lifting
sling — Part No. 10882945 (fig. 3-90) on rear fan
drive housing and clutch assembly and secure lift-
ing sling to rear fan and accessory drive housing
with two self-locking nuts and flat washenrs (3, fig.
3-89). Secure lifting sling to fan vertical drive shaft
with cooling fan attaching slotted nut. Adjust lift-
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. : REAR FAN DRIVE
= S E A HOUSING AND
o CLUTH ASSEMBLY

SELF-LOCKING NUT —@
FLAT WASHER

/;/

.,
\P ACCESSORY DRIVE
= HOUS ING

sm LOCKING NUT — —— S\
FLAT WASHER iS55 wf-,

SELF-LOCKING NUT
FLAT WASHER

SELF~LOCKING NUT
FLAT WASHER
/ SEAL WASHER

sREAR FAN AND i
£ ACCESSORY ORIVE :/_,%
HOUSING MOUNT ING

BASE

\\L\

“Tn265692)f

Figure 3-85. Removing or installing attaching parts for rearfan
and accesrory drive hunzing assentblies - vight side.

1 Self-locking nut and flat washer
2 Self-locking nut, flat washer and seal washer
2§flglocking nut and flat washer

u

5 Self-locking nut and flat washer
Figure 133. Rentoving or installing altuching parts
Sfor reur fan end accessory drive housing ussemblies — lef? side
ing eye in slot to assure balanced position of the
assembly and remove by lifting housing straight
up until housing clears the long mounting studs
(fig. 3-91).
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d. Remove ten cotter pins, slotted nuts and flat \ LONG STUD | b \ l
washers (1, fig. 3-92) and six capscrews and flat G CSS TA265694
washers (2) securing rear fan and accessory drive
housing mounting base to the crankcase, and remove
base (3). Remove and discard four preformed oy .

- ; X rive housing asscrnbly.
packings (4) from oil transfer counterbores in mount-
mounting base preformed packings in crankcase

ing base (or from otil transfer tubes in rear fan and
accessory drive housing). Remove and discard three assembly (fig. 3-93).

Figure 3.91. Removing or instulling rear fan and accessory
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DR T VNS 3-27. 0if Pan and Crankshaft Damper and
)\ N 0il Filter Housing

a. Disconnect and remove generator oil drain hose
(1, fig. 3-94) and adapter (2). Disconnect and remove
generator oil inlet hose (3) and adapter (4).

(it E\.U s - TA021460
G e - N i e

1 Slotted nut and flat washer

Capscrew and fiat washer
8 Rear fan end accessory drive houzing mounting base
4 Preformed packing

Figure 3-92. Removing or installing rear fon and accessory 1 Oil drain hose

2 Qil drain hose adapter
8 Oil inlet hose

4 Gil inlet hose adapter

drive houwsing mounting base.

Figure 3.94. Removing or insialling generator oil inlet and

drain heses, model AYDS-1790-2C engine.

b. Remove two capscrews and lockwasher (fig. 3-95)
and remove transmission cable connector bracket.

. TA0Z II?Z
B ||\

Figure 3.93. Location of preformed packing ot oil transfer tabes in

crankcase assembly — rear fan and accessory drive housing
mouuting base.
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Fligure 3.95. Rewmoving or installing transnission cable eminec-
tor braecket, muwlel AVDS-1790-2C and AVDS-1790-2D engines.

¢. Remove eight capscrews, lockwashers and flat
washers (fig. 3-96) securing the oil pan to the
crankcase. Remove nine capscrews, lockwashers
- and flat washers (1, fig. 3-97) securing the oil pan to
the crankcase damper and oil filter housing (2).
Remove 27 of 28 self-locking nuts and flat washers
(3) on each side of the crankcase assembly. Leave
one nut and washer installed on each side of the oil
pan, near the center of the pan, to prevent the oil
pan from falling and being damaged. Support the
oil pan adequately before removing the two nuts
and washers, then remove the oil pan (4). Remove

H oil pressure transmitter (5), bushing and clbow

from crankcasc.

¢.l. Remove eight capscrews, lockwashers and
flat washers (fig. 3-96) securing the oil pan to the
crankcase. Remove nine capscrews, lockwashers
and flat washers (1, fig. 3-97) securing the oil pan to
the crankcase damper and oil filter housing (2).
Remove 27 of 28 self-locking nuts and flat washers
(3) on each side of the crankcase assembly. Leave
one nut and washer installed on each side of the oil

™ 9-2815-220-34

B v
Bl s sabas

Figure 3-98. Remaving nr installing oil pon vear capserews.

{ Capscrew, lockwasher and 3 Sclf-locking nut and flat washer

flat washer 4 Oil pan
2 Crankcase damper and eil 5 Oil pressure transmitter

filter housing
Figure 3-97. Removing or instatling o1l puean.

pan, near the center of the pan, to prevent the oil
pan from falling and being damaged. Support the
oil pan adequately before removing the Lwo nuts
and washers, then remove the oil pan (4). Remove
high oil pressure transmitter (1, fig. 3-97.1), auxil-
iary generator high oil pressure switch (2), pipe
elbow (3), tee (4), bushing (6), and pipe elbow (6)
from crankcasc. Remove nipple (7).

d. Remove eight self-locking nuts and flat
washers (fig. 3-98) attaching crankcase damper
and oil filter housing to crankcase assembly. Hook
a suitable chain or hoist into lifting eyes. Take up
housing weight on chain or hoist and separate
housing from crankcase assembly.

NOTE
Do not allow housing to rest on studs after
housing is separated from crankcase and
oil transfer tubes. Extreme caution must
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1 High oil pressure transmitter 4 Tee

2 Auxiliary generator high oil

pressure switch
3 Pipe elbow

5 Bushing
6 Pipe elbow
7 Nipple

Figure 3-97.1. Removing orinstalling presswre Lransntitier und
pressure switeh, model AVIDS 1740 2DR cngine.

be taken to prevent damage tothe oil pan
and crankcase parting line machining
surfaces on the damper and oil filter hous-
ing.
e. Remove damper and oil filter housing and re-
move and discard five ecrankcase to housing trans-
fer tube, preformed packings (fig. 3-99).

3-28. Cylinder Air Deflectors, Cylinder As-
semblies, Pistons and Pins

a. Remove twelve self-locking nuts, capscrews
and spacers (fig. 3-100) attaching cylinder air de-
flectors to cylinder assemblies. Remove the four
end cylinder air deflectors located at cylinder Nos.
IR, 1L,6R and GL. The ten lower cylinder deflector
retaining straps are also secured by bolts (fig.
3-101).

b. Remove five volts (fig. 3-101) that attach the
five lower cylinder deflector straps on each side of
engine. Remove the ten lower cylinder straps and
the ten lower cylinder deflector retainer straps
(fig. 3-100) and remove all cylinder deflectors (fig.
3-101) from cylinder assemblies.

NOTE
Before removing cylinder assemblies, it
will be necessary to check the breaking

3-42 Change 1

torque of the 14 nuts attaching each cy-
linder assembly to the crankcase assem-
bly. This check is necessary tu determine
whether cylinder mounting flange studs
have stretched. All stretched studs must
be replaced. -

¢. Check breakingtorqueof the 14 nuts (fig. 3-102)
securing cylinder assembly to crankcase assembly
using box wrench I’art No. 8761562 in conbination
with a torque wrench. When torque required to
break a nut loose is less than 600 pound inches,
remove nut, apply anliseize compound to stud, in-
stall nut and tighten to a torque of 600 to 66O pound
inches. When nut does not tighten to the recom-
mended torque, stud is stretching and must be
replaced. Mark stud for replacement. Refer lo par-
agraph 3-38 for instruction on replacement of
studs.

d. After checking the breaking torque, remove
all nuts (fig. 3-103) except one on each side of eylin-
der mounting flange. The remaining two nuts are
removed after piston has been positioned for cylin-
der removal (7 below).

NOTE
Before removing each cylinder assembly,
the crankshaft must be turned to position



b

© TAOZ8S76
Figore 3-98. Hemoring er installing crankshaft damper and oil
' Jilter housing.

the piston of the cylinder being removed
to top center. Make certain each pistonis
properly positioned before attempting cy-
linder removal.

e. Turn engine on stand so right bank cylinder

assemblies are in a vertical (upright) position. Ro-
tate crankshaft using splined wrench Part No.
10882747 (fig. 2-42) and observe when connecting
rod has raised piston to top center. Remove the
remaining two nuts (fig. 3-103) from the right cy-
linder assembly.

e.f. Turn engine on stand so right bank cylinder
assemblies are in a vertical (upright) position. In-
stall power takecoff drive coupling on spur gear-
shaft and secure with flat washer and self-locking
nut (fig. 2-148.2). Install holding bar and puller

TV 9-2815-220-34
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il _ R PAC KING |
r\ ORVED

i } PACKING

Ligure3.99. Front end of erankcase assembly showing locations
of il trunsfer tube preformed packings.
assembly on coupling (fig. 2-148.2) Rotate
crankshaft and observe when connecting rod has
raised the piston to top center. Remove the re-
maining two nuts (fig. 3-103) from the right cylin-

der assembly.
NOTE
Do not remove the nuts holding the left
cylinder assemblies (fig. 3-103) to crank-
case until left cylindershavebeen rotated
to an upright position for removal.

f. Attach a suitable lifting sling to top of cylinder
assembly using two 7/16 x 1 1/4 inch capscrews (fig.
3-104). Carefully lift cylinder assembly until cylin-
der is just above piston pin bore. Install crankcase
protector I’art No. 10882790 on cylinder mounting
pad studs and secure with two cylinder base nuts
and remove cylinder assembly. Replaceable cam-
shaft bearing halves should remain with thecylin-
der.

NOTE
Crankcase protector Part No. 10882790 is
installed on cylinder pad before removing
cylinder assembly from piston. The pro-
tector will guard against damage tocylin-
der pad and mounting studsin the event
connecting rods should strike the pad as
cylinder is lifted from piston.

NOTE
When carbon deposits make removal of
piston pin difficult, tap end of piston pin
with soft faced hammer.

y. Remove piston pin retaining rings and piston
pin (fig. 3-105) from piston and remove piston from
connecting rod. Reinstall piston pin in piston after
it is removed from the connecting rod.

NOTE
Cylinder No. 6R piston is al top center at
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Figure 3-100. Disconnecting or counecting cylinder deflectors at culinders.
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4 00X WRENCH
: | 1555k

e OYUINDER =TS 3

g STRAP

: ygg Al ATV TARIR) y . . v

: ; . i Figure 3-102. Checking breaking torque of

Fligure 3-101. Removing or tustalling lower eyluuicr deflector eylinder base nuts using bos wrench.
straps and dioflectors right side.
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CYLINDER IR T
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Figure 3-103. Right bank cylinders in vertical position for
removing or installing cylindere from crankcase.

the same time as cylinder No. 1R, and can
be removed in a similar manner without
turning crankshaft. Turn crankshaft
until piston in cylinder No. 2R is at top
center and remove cylinder. The pistons
in cylinder Nos. 2R and 5R will be at top
center together, as will pistons for cylin-
der Nos. 3R and 4R. Position pistons and
remove right bank cylinders.

h. The left bank pairs of pistons will be at top
center together and be removed in a similar man-
ner. Turn engine on stand to position left bank
cylinders in a vertical position, and remove cylin-
ders.

NOTE
Do not remove crankcase protectors Part
No. 10882730 (fig. 3-106) until crankshaft
and connecting rods have been removed.

3-29. Oil Pump

«. Remove and discard leveling pump transfer
tube seal (1, fig. 3-107). Remove two self-locking
nuts and capscrews (2) attaching leveling oil pump
transfer tube (3) to oil pan pressure compartment
baffle (4). Disengage tube assembly from hole in
pressure compartment baffle and from opening in
oil pump and remove tube assembly from behind
pressure compartment baffle. Remove and discard
preformed packing from tube assembly.

b. Cut locking wire and remove capscrew (1, fig.
3-108) attaching pressure compartment baffle
bracket (2) to oil pump (3) and oil pump to crank-

TM 9.2815-220-34
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Figure 3-1045. Remaoving eylinder No. IR.

case assembly. Remove two self-locking nuts and
machine bolts (4) and remove baffle bracket. Cut
locking wire and remove four capscrews and flat
washers (5) and loosen the remaining capscrew,
located behind the oil pressure relief valve (6) as
the oil pump is being removed and remove the oil
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Figure 3-105. Removing pisten pin and piston
—eylinder No. IR,

pump. This capserew cannot be removed until the
oil pump is disassembled.

¢. Remove six capserews and lockwashers (fig.
3-109) and remove oil pan pressure compartment
baffle.

3-30. Fuel Pump Drive Coupling Adapter
and Crankshaft Torsional Vibration
Damper.

«. Cut locking wire and remove six bolts (fig.
3-110) attaching fuel pump drive coupling adapter
and crankshaft torsienal vibration damper to
crankshaft and remove adapter and fuel pump
drive coupling.

a.f. Cut locking wire and remove six machine
bolts(fig.3-110.1) attaching the power take-off spur
gearshaft and crankshaft torsional vibration
damper to crankshaft and remove gearshaft.

b. Install three mechanical pullers Part No.
5739997 (fig. 3-111) into puller screw holes provided
in crankshaft torsional vibration damper and al-

Figure 3-106. Engine with eylinder assemblies and pislens
renioved shewing crankease pretector installed.

Change 1



1 Tube seal

2 Sell-locking nut and capscrew

3 Leveling oil pump transfer tube

1 @i pan pressure cempartment baffle

Figure $-102. Reavving or installing leveling vil pump
transter tube nssembly.

TA265695

I Capscrew

2 Pressure comparlment baflle brackel
3 il pump assembly

4 Capscrew

S Capscrew and Mal washer

& Ol pressure relief valve

Figure 3-108. Removing or instelling el premp.

TM 9-2815-220-34
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Fligure 3.109. Remuving or installing vil pun bresswve compart-
et haftle.

ternately tighten puller screws to pull damper
from dowel pins in flange of crankshaft, and re-
move damper from crankshaft.

3-31. Starter Drive Adapter, Starter Driven
Gear, and Generator Drive Adapter

a. Remove two starter mounting machine bolts
(1, fig. 3-112) and four self-locking nuts and flat
washers (2) securing starter drive adapter and re-
move adapter (3) from crankcase assembly. Re-
move and discard gasket (4).

b. Remove cotter pin and slotted nut (fig. 3-113)
attaching starter driven gear to starter driven
gear shaft. Install three 5/16-24 x 3 tn. bolts (fig.
3-114) for use as puller screws into threaded holes
provided in starter driven gear and alternately
tighten bolts to puil driven gear from driven gear
shaft, and remove starter driven gear and Wood-
ruff key.

Paragraph c.deleted.
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Flignre 3-111. Removing crankshaft torsional vibration damper

Figure 3.110, Removing or installing fuel pump drive coupling nsing mechanical pullers

adapter and coupting, model AVDS.1790-2C
and AVDS-1790-2D engines.

MACHINE BOLT 78

LOCKING WIRE

TORSIONAL

VIBRATION
DAMPER TAQ5S567 _
Fligure $-110.1. Removing or installing power take-off spur : <N TA021463

gearshaft, modet AV{)S-1780.2DR enyine.

d. On model AVDS-1730-2C engine remove self-

locking nut and flat washer located at the nine e g le

2 Self-locking nut and (lal washer

o’clock position and five bolts and lockwashers (fig. §(S;tar;cr drive adapter
3-115) attaching the generator drive adapter to the ALY
crankcase assemb]y, Remove the geherator drive Figure 3-112. Rewuwing or tnstulling sturter drive adapter.
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Figure 3-113. Rewmoving orinstalting starter driven gear
wltaching parts.

GEARSHATT B
o Ael :

Figure 3-115. Remoring starvter driven gear.

adapter wilh drive gear shaft and bearings as an
assembly. Remove and discard gasket.

e. On Model AVDS.1790-2D and AVBS-1790-2BR

Iengines. remove self-locking nut and flat washer

TM 9-2815-220-34

GEHERATOR
ORIVE ADAPTER

1AM

Figure3-115. Remeving or installing generator drive udapter
and associaled parts, model AVBS-1790.2C engine.

'GENERATOR ORIVE
KOAPTER -

Figurced 116, Removing or installing genterator drive adapter.
model AVDS 179020 and AVES-1750-2B1 enyines.

(fig. 3-118). Remeve five capscrews and flat l
washers and remove generator drive adapter with
drive gearshaft and bearing as a unit. Remove and
discard gasket.
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3-32. Flywheel, Flywheel Adapter, Trans-
mission Adapter, Transmission Hous-
ing Adapter, Crankshaft Oii Seal Hous-
ing, and Accessory Drive Gear

a. Straighten tabs of lock plates (fig. 3-117) anc¢
remove nine bolts and three lock plates attaching
transmision drive spur gear and flywheel t¢
crankshaft. Install three 9/16 x 1-3/4 in. transmis
sion spur gear mounting bolts into puller screw
holes and remove transmission drive spur geai
fromerankshaft dowel pins by alternately tighten
ingthe three bolts. Removethe puller screws from
the spur gear.

Fligure3-117. Remnoving or installing transmission drive spur
gear, model AVDS-1790-2C and AVDS-1790-20 engines.

b. Position flywheel to locate lifting eye bolt hole
at top center. Install three 9/16 x 1-3/4 in, bolts (fig.
3-118) from transmission drive spur gear and
flywheel into flywheel puller holes. Alternately
tighten bolts until flywheel is far enough from
crankshaft dowel pins topermitinstallationoflift-
ing eye bolt. Install lifting eye bolt Part No.
MS51937-7.

CAUTION
Use care in removing the flywheel from
the dowel pins so as not to bind the
flywheel on the pins.

¢. Remove flywheel from the two dowel pins in
flange of crankshaft. Remove three puller bolts
from flywheel.

¢.1. Position flywheel to locate lifting eye bolt
hole at top center. Install lifting eye bolt, Part No.
MS51937-7 (fig. 3-118.1). Cut locking wire and re-
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v 2 DOKEL PIN
o o g L]
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Figure 3-118. Removing flywheel, model AVDS-1790.2C and
AVDS.1790.2D engines.

move eight machine bolts. Remove flywheel and
remove lifting eye bolt.

¢.2. Straighten tabs on three lock plates (fig.
3-118.2). Remove nine machine bolts and lock
plates securing tlywheel adapter to cranksahft.
Discard lock plates.

tee——s EYE BOLT

4 4
54 -

FLYWHEEL R

Figure 3.118. 1. Remuving or inst(_:lliuy}lywlwvl,
model AVDS. 1790200 R enyine.



FLYWHEEL §
. ADAPTER

Fligure 3-118.2. Kenoving g1y wheet udupter muchine holts and
lock plutes, mode! ADVS.1790-2DR engine.

c.3. Install three /16 x 1-3/4 in. bolts in puller
screw holes (fig. 3-118.3). Alternately tighten bolts
and pull fiywheel adapter from crankshaft dowe!l
pins. Remove bolts from dapter.

FLYWHEEL

"\M’/APTFR\

“‘“& " \
l

g -
& rosssd

Figure3-118.8. Remuving flysheel udopler,
model AVDS - 1790-20R engine.

TM 9-2815-220-34

¢.4. Remove 17 capscrews and lockwashers at-

taching the transmission housing adapter to the

transmission adapter (fig. 3-118.4). Remove two

capscrews and self-locking nuts and remove the
adapter.

d. Cut locking wire and remove two slotted nuts
(fig. 3-119) at top of adapter, and fifteen slotted
nuts securing transmission adapter to the crank-
case. Remove four self-locking nuts. Attach a suit-
able chain hoist in transmission adapter lifting eye
(fig. 3-120) and separate adapter from studs, dowel
pins andcrankcaseassembly. Remove adapter and
remove and discard gasket.

NOTE
Model AVDS-1790-2BR engine transmis-
sion adapter is not equipped with the two
large dowel pins.

 CAPSCREMW
o LOCKWASHER

P CAPSCREW B
SELF-LOCKING NUT §

':TRANSHIS 1N ™
QUSING ADAPTER

Figure3-118.4. Removing orinstalling transmissien housing
adnpter, mode! AVDS-1230-2DR engine.
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Figure3-119. Removing or instelling transnitssion adupter altaching parts.
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Figure 3.120. Removing or instolling transmission adapter.

e. Cut locking wire and remove three bolts (fig. 3-
121) attaching oil seal retainer to oil seal cap, and
three bolts attaching oil seal retainer to oil seal
housing and remove the two retainers.

f. Cut locking wire and remove four slotted nuts
and flat washers (fig. 3-122) attaching oil seal cap to
oil seal housing, and twenty machine bolts and flat
wagshers attaching oil seal cap and housing to crank-
case assembly.

NOTE
Free the oil seal cap and housing from
dowel pins by tapping edges of the oil seal
cap and housing with a soft faced hammer,
or using two mechanical puller Part No.
5739997,

g Separate and remove oil seal cap and housing

(fig. 3-123) and remove and discard gasket,
NOTE
The oil seal housing is machined with the
crankcase and is a mating part. Always
keep oil seal housing with the crankcase.

™ 9.2815-220-34
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Figure 3.121. Kemoving or installing cronkshaft ail seal
retoiners.
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Figure 3.122. Removing or instailing crankshoft oil seal cop
and howsing mounting bolrs.
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Figure 3-123. Removing or instelling oil seal cap and honsing,

h. Remove four capscrews and flat washers (fig. 3-
125) attaching oil seal housing support to crankcase
assembly. Remove support from dowel pins in crank-
case and remove and discard candlewick packing.

NOTE
It may be necessary to loosen No, 7 main
bearing engine crankcase rod nuts (fig. 3-
128) before removing support.

i. Cut locking wire and remove twelve bolts (fig. 3-
125) attaching accessory drive gear to flange on
crankshaft. Install three 7/16 x 1-1/8 in. accessory
drive gear mounting bolts (fig. 3-126) in tapped holes
provided in accessory drive gear and alternately
tighten bolts and pull accessory drive gear from
flange on crankshaft. Remove puller bolts from gear. wounting bolts.

*f . n:

Figure 3-125. Removing or installing accessory drive gear
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Figure 3-126. Removing accessory drive gear.

3-33. Crankshaft and Connecting Rod As-
sembly
NOTE
To avoid interference with the starter
driven gearshaft, it is necessary to remove
lower No. 7 main bearing engine crankcase
rod from right side of crankcase.

a. Remove twelve cotter pins, slotted nuts (1, fig. 3-
127) and six plate washers from twelve engine crank-
case rods (2), hold rod nuts on opposite end as
necessary to keep rods from turning while removing
nuts, Remove cotter pins and slotted nut (3) from up-
per engine ‘crankcase rod and remove cotter pin and
slotted nut from opposite side (left) of lower rod (4).
Using a suitable brass rod push the 13 engine crank-
case rods through crankcase assembly.

1 Slotted nut and cotter pin
2 Engine crankcase rod

3 Slotted nut

4 Lower ending crankcase rod

Figure 3.127. Removing or installing engine crankcase rod

ottaching parts ~— right front vietw.

TM $-2815-220-34

b. Remove cotter pin and slotted nut (1, fig. 3-128)
and plate washer and remove upper engine crankcase
rod at No. 7 main bearing, from left side of crankcase
assembly. Remove lower No. 7 main bearing engine
crankcase rod (2) slotted nut and plate washer from
opposite side of crankcase and remove rod. Remove
twelve cotter pins, slotted nuts (3) and six plate
washers (4) from crankcase, Separate parts,

1 Slotted nut

2 Engine crankcase rod

3 Slotted nut

4 Plate washer

6§ Starter driven gearshaft
8 Engine crankcase rod

Figure 3.128. Remaving or installing engine crankcase rods and

attaching parts — left side cieiw.

NOTE

The main bearing caps are marked 1
through 7 (front to rear) to identify their
locations. Identifying numbers also appear
on bearing web in crankcase assembly. The
caps are not interchangeable with each
other and must be returned to their
original positions during installation.

NOTE
Do not use a scriber or other sharp in-
strument for marking bearing halves. It is
recommended that a grease pencil be used
for marking bearing halves.

¢. Cut locking wire and remove 24 slotted nuts (fig.
3-129) and 12 plate washers attaching main bearing
caps, numbers 1, 2, 3, 5, 6, and 7 to crankcase assem-
bly. Cut lecking wire and remove four slotted nuts
and two plate washers attaching main thrust bearing
cap (No. 4 or center) to crankcase assembly.
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Figure 3-129. Removing or installing main bearing autaching parts,

NOTE
Use caution when removing main bearing
cap so that lower main sleeve bearing half
does not drop out accidentally. Sleeve
bearing halves can be easily damaged.

d. Install crankcase spreading tool Part No.
8708361 (fig. 3-130) in crankcase assembly midway be-
tween two main bearing caps. Tighten spreading tool
just enough to release pressure of crankcase from
ends of main bearing caps. Install mechanical puller
Part No. 8708712 in mechanical adapter Part No.
8375091. Install puller adapter into threaded hole
provided in No. 1 main bearing cap. Gently tap the
main bearing cap free of the crankcase using the
stide hammer on puller. Remove main bearing cap
and lower main sleeve bearing half and separate the
bearing half from the cap. Mark sleeve bearing half
with its respective location, using a grease pencil, for
identification; e.g., ''1 cap,” ''2 cap," ete.

e. Remove remaining bearing caps (Nos. 2 through
7) and the lower sleeve bearing halves in similar
manner using puller Part No. 8708712 and positioning
the spreading tool, Part No. 8708361, between bearing
caps as necessary. Remove sleeve bearings from
bearing caps.
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};“ ' PULLER
ADAPTER

B CRANKCASE i
SPREADING TOOL &5
.l/

._'/'t
Figure 3.130. Removing main bearing cap using crankcase
spreading tool. mechanical adepter and mechanicol puller.

NOTE
The crankshaft counterweights for con-
necting rod bearing journals 1R and 1L
and 6R and 6L must be in the position
shown in fig. 3-131. The crankshaft will
then clear the sides of the crankcase when
it is removed.
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J- Rotate crankshaft as necessary to obtain proper position of crankshaft counterweights for removal.

1_. ¥ . . . .

M .
M

¥y

3 i %

COUNTERREICHTS FOR CONNEL TR
ROO BEARING JOURNAL NO. &

2
J‘

Figure 3.131. Crankshafi with main bearing caps removed showing correct pasition of crankshaft conntericeights before removat or after
installation of crankshaft.

NOTE

The crankshaft and connecting rod sling
Part No. 10882958 consists of a cable and
two adapters, The adapter with the dowel
pin hole attaches to the crankshaft
flywheel flange. The other adapter at-
taches to the torsional vibration damper
mounting flange.

g- Install the sling adapter (fig. 3-132) on flywheel
flange dowel pin and secure the adapter to flange
with two flywheel mounting bolts.

h. Install the sling adapter (fig. 3-133) to torsional
vibration damper flange crankshaft and secure with
two vibration damper mounting bolts.

bigure 3-132. Insialling or removing crankshaft and connecting

rod sling at crankshafi flyrcheel flange.
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s
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Figure 3.133. Installing or removing crankshaft end connecting
rod sling at crankshaft torsional vibration damper flange.

NOTE
Exercise care when removing or installing
crankshaft assembly to prevent damage to
the main bearing cap studs and crankshaft
journals.

i. Remove crankshaft with connecting rod assem-
blies installed as shown in fig. 3-134 using a suitable
hoist. Place crankshaft assembly on suitable ''V"
blocks with crankshaft resting on bearing journals.
Remove sling from crankshaft,

- CER ity LN,
L . RS e M- T AT N
L]

/o
MAIN SLEEVE

VAIN THRUST SLEE

LONNECTING R
ASSEMBLIES

Figure 3.134. Removing or installing crankshaft and connecting

rod assemblie: wiing cranksheft and connecting rod sling,

j. Remove six upper main sleeve bearing halves
(fig. 3-185) from bearing bores in crankcase assembly.
Mark respective locations of bearings on the back of
bearing half using a grease pencil; e.g., "' 1-case”, ''2-
case”, etc. Remove upper main thrust sleeve bearing
half and mark as '*4-case” for identification.

P —— ._...._.—..p" IS }
$

VE BEARING ©..6_ 6 v & .0 o o0 o o ¢
S04 O N

O O

0.0 T WAIN SLEEVE
. -

fia"»‘.i’ L8 @ . BEARING /e s 4 s 4w

s BEARING. T oY P
1 u‘!‘]??:‘?‘ r

vowemeed

Figure 3.135. Removing or installing upper main slecve bearing hatves,
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3-34. Piston Oiler Nozzles, Generator, and

Starter Idler Gears

a. Cut locking wire, remove 12 slotted nuts (fig. 3-

PISTON NOZZLE ASSEMBLY
L

™ 9-2815-220-34

136) and remove six piston oiler nozzle assemblies.
Remove 12 crankcase protectors Part No. 10882790.

J &
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CRANKCASE .,
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Figure 3.136. Removing or instolling piston oiler nozzle assemblies.

b. Cut locking wires and remove two slotted nuts
(fig. 3-137) attaching starter idler gear shaft to
crankcase. Remove two slotted nuts attaching
generator idler gearshaft to crankcase,

. GENERATOR [IDLER
GEAR SHAFT

TN
STARTER IDLER
GEAR SHAFT

SLOTTED NUT,

e

;o ‘A

Figure 3-137. Remouving ur installing starter and generator idler

"SLOTTED NUT= €

-méxr. P
@P@ﬁ TA02168]

s

gearshafi flange nuts,

c. Install mechanical adapter Part No. 8376091 (fig.
8-138) into tapped hole provided in end of starter
idler gearshaft and install mechanical puller Part
No. 8708712 into adapter. Slide hammer on puller
against handle to pull starter idler gearshaft from
crankcase assembly. Support starter idler gear with
wooden block while removing gearshaft and then

remove idler gear. Remove and discard preformed
packing.
NOTE
Remove generator idler gearshaft and idler
gear in the same manner as instructed for
starter idler gearshaft and idler gear.

packing | ©
-1

) TA021672

ASSEMBLY

Figure 3.138. lemoving starter and/or gencrator ittler gearshafr.

d. Cut locking wire and remove six slotted nuts
(fig. 3-139) attaching starter driven gearshaft bearing
cage to crankcase assembly. Install two 5/16-24 jack
screws in holes provided in cage. Alternately tighten
jack screws until cage separates from crankcase.
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Yigure 3.139. Remuving or installing starter driven gearshaft

bearing cage attaching parts.

e. Remove starter driven gearshaft bearing cage

(fig. 3-140) from crankcase assembly and remove and
discard preformed packing. Remove jack screws from
bearing cage,

Figure 3.140. Removing or insialling starter gearshaft bearing

cage.

Section l1l. GENERAL REPAIR PROCEDURES

3-35. General

a. The procedures for cleaning, inspection, repair
and assembly of the various parts and components
which make up the engine sub-assemblies will be the
same for a great percentage of parts and components.
To avoid repetition, the general procedures are
detailed in paragraphs 3-36 through 3-41 and will be
referenced throughout this chapter.

b. Any cleaning, inspection, repair, and assembly
procedures which are peculiar to a specific part or
component will be covered in the section or
paragraph relating to that item.

3-36. Cleaning Instructions
a. General. The importance of cleaning must be
thoroughly understood by maintenance personnel.
Great care and conscientious effort are required in
all cleaning operations. The presence of dirt or
foreign material is a constant threat to satisfactory
engine operation and maintenance. A dirty operation
can result in cylinder scuffing or scratching, high oil
consumption, bearing destruction, and a variety of
component failures directly attributed to the en-
trance of dirt. Maintain rigid cleaning standards
during all phases of the cleaning operation. The
following general instructions apply to all cleaning
operations.
(1) Clean all parts before inspection, after repair,
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and before assembly,

(2) Hands should be kept free of any ac-
cumulation of grease, which can collect dust and grit.

(3) After cleaning, all parts should be covered or
wrapped to protect them from dirt and dust ac-
cumulation,

b. Castings.

(1) Remove sludge and gum deposits using a stiff
brush.

(2) Clean all surfaces with dry-cleaning sol-
vent (P-D-680, type 11). Repeat operation if surface
is not free of scale or adhering material which
mighl be dislodged later.

(3) Blow out all tapped holes with compressed
air.

(4) After cleaning, dry casting with compressed
air,

WARNING

Particles blown by compressed air are
hazardous. Make certain air stream is
directed away from user and that other
persons are not exposed. Protect eyes and
face with appropriate shields,

¢. Qil Passages. Particular attention must be given
to all oil passages in machined parts. All oil passages

must be free of obstructions.
(1) Clean passages with wire or probes to break



up all sludge or gum deposits.

(2) Wash passages by flushing with dry-clean-
ing solvent (P-D-680, Type II). Be sure passages are
free from obstructions and remove any  particles
which might later become dislodged and contami-
nate the oil system.

(3) After cleaning, dry passages with compressed
air.

d. Electrical Cables and Flexible Hoses. Clean
cables and flexible hoses with soap and water,

NOTE

Do not allow dry-cleaning solvent or
mineral spirits paint thinner to be in
prolonged contact with the rubber com-
ponents and flexible hoses. These cleaners
cause leather, rubber, and synthetic
materials to dry, rot, and lose pliability,
making them unserviceable.

e. Ball and Needle Bearings.

(1) Bearings require special attention in cleaning
and oiling. After removing the ,urface dirt, oil or
grease, the bearings, except the sealed, permanently
lubricated type, should be placed.in hot oil (about
160°F.) to loosen congealed oil and grease. After
cleaning, the bearings should be wrapped tightly in
oiled or waxed paper until inspection and assembly.

NOTE

Do not immerse sealed type ball bearings

in dry-cleaning solvent (P-D-680, Type

I1), or hot oil. Entrance of cleaning a-

gent will destroy lubricants sealed in

bearing at time of manufacture. Loss of
lubricant will result in premature failure

of bearing and possible severe damage to

the engine.

(2) Clean sealed ball bearings by wiping the
exterior surfaces with a clean cloth moistened in
I dry-cleaning solvent (P-D-680, Type II). Com-
pressed air must never be used in cleaning or drying
of ball or needle bearings. Damage to bearings will
result from spinning of bearing by air blast.

(3) Refer to TM 9-214 for information on in-
spection, care, and maintenance of bearings.

J. Painted Parts. The reconditioning of painted
parts should be a matter of good judgment. Parts
that appear to be in good condition after cleaning,
need not be stripped and repainted in their entirety,
but should be cleaned and designated for touch-up
only. Parts that are rusted, or otherwise devoid of
paint, must be stripped to bare metal. Rubber com-
position shroud seals must be removed and discarded
before the parts can be stripped of paint.

3-37. Inspection
a. General. The engines are precision built and
the repair standards tables have been fixed at ex-
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tremely cloge limits, The following general in-
structions apply to all inspection procedures.

(1) Extreme care must be exercised in all phases
of inspection.

(2) Inspect finish of all parts. Mark all parts that
require refinishing. :

b. Repair Standards. Key letters are used on th
exploded views to locate points of measurement for
repair limits. Each table contains the maximum,
minimum, and key clearances of new or repair parts.
The clearances, listed mainly for reference, will
automatically be achieved if the mating parts are
within the dimensional tolerances listed in the
tables. In some cases, a part that is out of
dimensional tolerance may be used, providing the
mating part has been carefully selected and, when
mated, is within the maximum clearance specified in
the wear limits column of the tables. The wear limits
indicate the point at which parts may be worn before
replacement, in order to assure maximum service and
minimum replacement. Normally, all parts which
have not worn beyond dimensions shown in the
‘'Wear Limits” column or are not damaged from
corrosion, will be approved for service.
¢. Symbols, Symbols employed in the repair Stan-

dards Tables are identified as follows:

* —An asterisk in the ““Wear Limits” column in-
dicates that the part must be replaced when
worn beyond the limits given in the ‘' Sizes and
fits of new parts"” column.

L —The letter *'L”, following the tolerance dimen-
sions given in the ‘' Sizes and fits of new parts"”
column and the '‘Wear limits” column, in-
dicates a loose fit (clearance).

T -—The letter *'T", following the tolerance dimen-
sions given in the ‘Sizes and fits of new parts”
column and the ‘‘Wear limits" column, in.
dicates a tight fit (interference).

d. Castings.

(1) Inspect all ferrous (cast iron, steel, etc.)
castings for cracks. Inspect all nonferrous
(aluminum) castings for cracks. Suspected cracks in
the nonferrous casting can be checked with a
magnifying glass (five power magnification
minimum) and a strong light, Check particularly the
areas adjacent to studs, pipe plugs, or threaded
inserts and in sharp corners and fillets.

(2) Inspect machined surfaces of castings for
nicks, burs, or raised metal. Mark damaged areas for
repair.

(3) Check all mating flanges and mounting pads
with a straight edge or surface plate for warpage. In-
spect mating flanges and mounting pads for
discoloration which may indicate persistant oil
leakage.
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(4) Inspect all tapped upenings for stripped or
damaged thrcads.

(5) Check all castings for conformance to
applicable repair standards.

e. Dall and Needle Bearings. Refer to TM 9-214 for
inspection of anti-friction bearings. Check all
bearings for conformance to the applicable repair
standards.

J. Strds. Inspect all studs for damaged or stripped

threads, ent or loose condition, or for any signs of

stretching.

g. Dowel Pins. Inspect dowel pins for looseness or
damage. Mark loose pins for repair.

h. Gears and Shafls,

NOTE

There are no established wear limits for

gear teeth and splines. Good judgment is

required to determine need for
replacement.

(1) Inspect all gears and shafts for cracks using a
magnifying glass (five power magnification
minimum) and a strong light.

(2) Inspect all gear teeth and splines for wear,
sharp fins, burs, and galled or pitted surfaces,

(3) Inspect shaft and gear hub splines for
damage, wear, and (it with splines on mating parts.
Mating splines must match without binding or
looseness.

{(4) Check all gears and shafts for conformance to
the applicable repair standards.

i. Bushings, Liners, and Bushing-type Bearings.

(1) Check all bushings, liners, and bushing-type
bearings for secure fit in their respective casting or
mating part, and for evidence of heating, which may
be indicated by discoloration of bushing or bearing
surface.

(2) Inspect for wear, burs, nicks or out-of-round
condition.

(3) Check for dirt in lubrication holes or grooves.
Holes and grooves must be clean and free from
damage to insure proper lubrication.

(4) Inspect thrust faces of bushing-type bearings
for wear and by temporarily assembling mating parts
and checking end play with a feeler gage inserted be-
tween the thrust faces.

(6) Check for conformance to the applicable
repair standards.

J. Oil Seals. Generally, metal encased oil seals are
long-life parts and do not have to be replaced during
repair if inspection indicates seals are in good con-
dition,

(1) Inspect for damage to the thin feather edge of
oil seal which contacts rotating part.

(2) Inspect sealing feather edge for softness and
pliability.,

(3) Replace damaged or questionable seals.
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k. Helical-Coil and Screw-Thread Inserts

(1) Description. To permit higher stresses on
studs and bolts which are set in aluminum castings,
it is common practice to install inserts of a stronger
metal into which the studs or bolts are threaded.
Helical-coil and screw thread inserts are designated
to perform this function. The inserts are spiral steel
coils having a right hand thread-shaped form on the
inside and on the outside diameter of the coils. A bar
or tang at the bottom end of the coil, which is
engaged by an inserting tool, is used for threading
the insert into the casting. Some inserts have a
serrated tooth section at the top end of the coil to
stake them in place in the castings. Other inserts
have turns at the center of the coil in the form of a
hexagon. This provides a locking effect when the stud
or bolt is threaded into the insert.

(2) Inspection. Inspect all helical-coil and screw
thread inserts for secure fit in the casting and for
galled or stripped threads.

l. Painted Parts. Straighten parts as necessary and
check for broken welds, loose rivets or weld nuts. If
parts are cracked or torn, they must be repaired or
replaced. Check shroud seals for hardness, tears, or
other damage. Mark damaged seals for replacement
if the part is otherwise serviceable,

3-38. Repair

a. General. Most engine parts and components
may be repaired as outlined below. After repair,
clean all parts thoroughly to prevent metal chips
from repair operations, or abrasives used in repair
operations, from entering working parts of engine.

b. General Repair of Castings.

(1) Replace all castings when cracks have
penetrated high stress areas such as fillets or web-
bing.

(2) Replace all castings which do not con-
form to tolerances specified in the appropriate
repair standards table,

(3) Replace all castings on which machincd
surfaced are burred or nicked to the point of
impairing subsequent assembly or operation. Re-
pair minor damage to machined surfaces with a
fine mill file or crocus cloth dipped in dry-cleaning
solvent (P-1>-680, Type II).

(4) Replace all castings having flanges which
are severely warped and cannot be repaired to
provide a proper seating surface with its mating
part, Repair minor warpage of mounting flanges
and mounting pads by working surface across a
sheet of crocus cloth held tightly on a surface
plate or similar flat surface,

(5) Repair damaged pipe threads in tapped
holes with a used tap.



NOTE

Pipe plug threads in castings must be in

good condition to prevent oil leakage.

¢. Ball and Needle Bearings.

(1) Replace all galled, pitted, or damaged
bearings.

(2) Replace all bearings which do not conform
to tolerances specified in the appropriate.repair
standards table.

(3) Refer to TM 9-214 for information on in-
spection, care, and maintenance of anti-friction
bearings.

d. Studs. Replace all bent or loose studs or studs
showing evidence of stretching. Repair minor
damage with a thread chaser. Replace all studs
having stripped or damaged threads. Remove and
replace studs as outlined in (1) and (2) below.

(1) Stud identification. Stud identification
tables appear in the repair sections of this chap-
ter. Each table contains the appropriate in-
formation regarding stud setting heights, number
required and reference figures of stud iden-
tification and location.

(2) Removal. Using a stud extractor, back
studs out slowly to avoid heating and possible
seizure. When studs are broken off too short to use
extractor, drill stud and extract with a suitable
remover. Short studs may also be removed by
welding a piece of bar stock or a nut to stud and
removing with a wrench.

0.003 0.007
STUD STANDARD | oversize | oveRrsize
COLOR CODE |  mone REO BLUE

- |O]®

Figure 3.141. Standurd ond oversize stud identification.

G
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(3) Replacement.

(a) Repair minor thread damage in tapped
holes with a used tap.

(5) When threads are stripped or damaged,
or when stud was removed from an aluminum
casting for loose fit, always replace stud with next
larger oversize, or in cases of complete thread
pullout, drill out threaded holes, tap hole for
thread insert, install insert and standard stud for
repair. Markings and color code indicates whether
stud is standard or oversize. Check marking and
color as shown in figure 3-141 to be sure
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replacement is of proper size.
NOTE

When the threads on each end of the stud

are a different size, the coarse thread

end must enter the aluminum casting.

(c) Studs available for replacement as
shown in figure 3-141 are marked on the coarse
thread end of stud.

(d) Apply a small amount of OE engine oil
or GAA grease to threads before installing stud.

(e) Drive stud into tapped hole slowly to
prevent heating. Drive to setting height given in
appropriate table.

(/) When tapped holes in castings cannot be
fitted with oversize studs, the holes in the castings
can be fitted with helical-coil inserts (para 3-39)
and studs of the original size can then be installed.

e. Dowel Pins. Replace loose dowel pins. If
original dowel pin was only slightly loose, install
new pin using sealing compound, Specification
MIL-S-22478. In cases where the dowel pin hole is
grossly out-of round, it will be necessary to drill
the hole oversize, fashion a bushing, and install a
new dowel pin in the bushing.

f. Painted Parts. Retouch or paint parts as
necessary to produce an acceptable part. Retouch
or repaint parts in their original color in ac-
cordance with procedures contained in TM 43-
0139.

8. Gears and Shafts.

(1) Replace all cracked gears and shafts, and
shafts that are bent or twisted.

(2) Replace all gears and shafts which do not
conform to tolerances specified in the repair stan-
dards tables.

(3) Replace all gears and shafts having worn,
galled, nicked, bured, or pitted teeth and splines.
Remove any sharp fins and burs from splines with
crocus cloth dipped in dry-cleaning solvent
(P-D-680, Type I1).

(4) Replace all splined gears and shafts that
are damaged to the point of impairing assembly or
operation. Replace all gears and shafts having
splines which do not match properly with mating
splines.

. Bushing, Liners, and Bushing-Type Bearings.
When bushings, liners, and bushing-type bearings
are damaged or worn beyond specified limits,
generally the associated parts with which they are
used must be replaced. Reference to (1) and (2),
below, will be made in the repair section for the
particular part when replacement of bushings,
liners, and bushing-type bearings is required.

(1) Removal. Drill out bearing retaining pins
when used to secure bearings in castings or
retaining cages when applicable.
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(2) Installation,

(a) Aline bushing, liner, or bushing-type
bearing in casting or retaining cage. Presa into
place with a suitable presaing arbor.

(b) Select proper drill size for inatallation
of bearing retaining pina. Drill through bearing
and into casting or retaining cage to the proper
depth so that the pin will be flush with the bearing
surface after inatallation. Drive retaining pin
through bearing and into casting or retaining
cage. Cut off any portion of the pin that extends
above bearing.

(¢) Ream or burnish bushing liner, or
bushing-type bearing to size specified in ap-
propriate repair astandards table.

(d) Clean repaired parts thoroughly before
assembly or inatallation.

i. Oil Seals. Replace all oil seals at engine repair.
During field repair, replace oil seal when thin
feather edge ia damaged or when seal haa become
hard or brittle.

(1) Removal. Press or pry damaged oil seal
from caating or adapter.

(2) Repair. When oil seal bore in casting or
adapter is bured or damaged to a point where an
oil-tight seal ia impoasible, repair or replace cast-
ing or adapter. Remove slight nicks, burs, and
acratches from oil seal bore in casting or adapter
with crocus cloth dipped in dry-cleaning aolvent or
mineral spirita paint thinner.

(8) Installation. Install new oil seal in bore of
casting or adapter.

3-39. Replacement of Helical-Coil and
Threaded inserts

a. General. Replace all helical-coil and acrew
thread inserts which do not fit securely in the cast-
ing or when casting threads have become galled or
atipped.

b. Replacement. Replace all unserviceable
helical-coil and screw thread inserts in the same
manner as outlined in the following instruction.
For instructional purposes helical-coil inserts in
the cylinder assembly will be replaced.

(1) Use a diamond-shaped punch to remove
the ataked, serrated-tooth type section of insert
(fig. 8-142) from the thread in cylinder casting.

(2) Inatall acrew thread extractor — Part No.

3.62

7761066 into insert. Remove insert by applying
conatant pressure while turning extractor coun-
terclockwise until insert ia removed.

INSERT SCREW THREAD
EXTRACTOR

TA021601

Figure 3.142. Removing heficalcoil threaded insert from

cylinder assembly wsing screw threed extroctor,

NOTE
The apecial coil acrew lock inserter tools
listed in apecial tool table 2-1 must be
used when installing the self-locking
thread type inserts. These special in-
sertera are further identified by painted
areas marked either with a red handle

or a red stripe around the body.

(8) Thread new insert (fig. 8-143) into the
threaded guide of inserter Part No. MIL-T-21309
by alowly turning the pilot until insert ia flush with
the end of the tool. Insert the pilot of the acrew
thread inserter Part No. MIL-T-21809 into the
threaded hole in cylinder, with face of the inserter
reating solidly againat the casting aa shown.

(4) Slowly turn handle of pilot clockwise until
no further reaistance ia felt. The insert will then
be flush with cylinder caating. Remove inserter
and break off helical-coil tang.
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Fligure 3-133. Installing hetical-cail thrcaded insert
in cplinder agsembly using screw thread inserter.

3-40. Assembly

a. General. Extreme care must be exercised in all
assembly operations to insure satisfactory engine
performance. General rules for assembly are out-
lined below. Procedures for assembling the various
components are covered in the paragraph relating
to the specific component.

b. Precautionary Rules.

(1) Cleanliness is essential in all assembly op-
erations. Dirt and dust, even in minute quantities,
are abrasive. PParts must be cleaned as specified
and kept clean. Wrap or cover parts and compo-
nents when assembly procedures are not im-
mediately completed.

(2) Coat all bearings, shafts, and all contact
surfaces with oil (OE) to insure lubrication of parts
during initial engine starting.

(3) Always use new gaskets and preformed
packings when assembling engine.

(4) Use flat washers under all lockwashers,
nuts and bolts to protect aluminum surfaces.

(5) Most bolts, capscrews, and nuts must be
secured with lockwashers, tab washers, locking

Component

Accessory drive gear
Accessory drive housing basc nuts and capscrews

Accessory drive liousing lo accessory drive housing base nuls

Camshaft bevel gear and cover
Camshaft drive inner gear plug
Connecling rod bolt nuts - alternately tighten to 100-150

tb. in.. then to 600-650 Ib. in., then to
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wire, or cotter pins, depending on method of lock-
ing specified.

(6) Whenever alocking method is not specified
for bolts and capscrews, the mid-grip helical-coil
threaded inserts into which the the bolts or screws
are threaded serves as the locking device.

(7 1t is also important that all hardware be
tightened to the specified torque. Refer to torque
specifications, paragraph 3-41.

3-41. Torque Specitications

a.Standard Torques for Studs and Bolts. Apply a
light film of OE engine oil or GAA greaseto studs,
bolts, capscrew threads, and contact face of nuts,
bolt heads, and capscrews. Avoid excessive
amounts of compound in blind tapped holes.

Sizes Torque
(dia. in.) (Ib.-in.)
1/4 75 - 100
5/16 150-17S
3/8 275 - 325
7716 400 -450
1/2 550 - 600
9/16 800 - 850
3/a 1000 - 1050

b. Special Torques for Studs and Bolts. Apply a
light film of OE engine oil or GAA grease to studs,
bolts, capscrew threads, and contact face of nuts,
bolt heads, and capscrews (except as noted). Avoid
excessive amounts of compound in blind tapped
holes.

Crankcase Tie-rod Stud .......... 640 1b, in.

Main Bearving Stud ............... 450 1b. in,
Crankcase Main Bearing Stud Nuts (Procedure):

(1) Tighten all nuts to 500 lb. in.

(2) Tighten all nuts to 700-825 lb. in.

(3) Check stud stretch, it must be 0.019 - 0.022
in.

{4) Tighten nuts as necessary to obtain proper
stretch. Do not exceed 0.024 stretch when alining
locking wire holes.

(5) All studs which exceed stretch limits at less
than 700 pound-inches must be replaced. All studs
which exceed the stretch limits above 700 pound-
inches must be loosened and resubjected to opera-
tions (1), (2), (3), and (4), above.

NOTE
Retorquing any singular stud is not al-
lowable. The adjacent stud must also be
loosened and retorqued in sequence.

Torque value
400-450 1b. in.
275 1b. in.

275 b, in.
275-325 |b. in.
1300-1400 Ib. in.

1250-1300 Ib. in.
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Cylinder base nuts (use OE cagine oil or GAAgrease) ... ... ... oo B o A W 640 Ib.in.
Cylinderhead oil drainbolls . . . . v vt i it ettt it e et e ot e io oo eeansaaeennn 275-300 1b. in.
Cylinder head oil diztin tube hose clinnpls .« - . . L . L L L L . e it e e 25-35 1b. in.
Damper housing 10 Crankedse . . . ot i it i et e e e e e e 2251b. in.
Damper MOUNNR CaOPSCIeW . . o . . o . L it i e e e e e e e e et e e e e e e e 1000 Ib. in.
Fan adapler 1o fan capscrews . . o o v v vt vt i e e S A e T o 1501b. in.
FFan adapter to tan housing shaflnut . . .. .. ... .. o i, . G BLG 600 Ib. in.
Fan housing base to crankcase nuts and Capscrews .. . oo v v i e e e e e e - 275 1b.in.
Fan housing to fan housing base nuts . . . o oo oot it e e e e e 27S1b.in.
Flared tube litting tube nuts
UB-inch tubing, StECl .« . L L L e e e e 75-85 10.in.
1/4-BRHAUBINE SIeT) 50 o s ous, me iE won W e 4B e o B PR S O AE BN - - e e k- 135-1501b. in.
1/2-inGitublE, S1EET . ot s o e e e ime o M m n s R e e oo SRR A S e 4o A e 450-500 1b. in.
Flared hose fittings
NOT GOSES o1 ws 1z e e o 55 3w s bl 3o, S g e | R (o S oo Spe N R L. A5 e 5 240-260 Ib. in.
INOY Bilioses i r =r . ASETTEY T e - B S . ST S S R R Tk 05 e BF e o o o eniaeake) e oMy < 325-350 Ib. in.
NOL 16 NGser. (2t . & e = fas ot ensliel s ome (59 gms e 1% e JSRo| He Vol W Soat, el Cpb. b e el el 3754001b. in.
Fly wheel adapter bolts (Model AVDS-1790-2DR) . . . .. . oo it et e e e 1000 Ib. in.
Fly WhHET] JROUALINE CIRETIEWE] v o ire, Somer o @ 5 = & Sum il s M0 |6 0 S e e R e 1000 tb. in.
lFucl adapter fitting bolt toinjectornoezle . . . . .. ., .. ... ... o N A T o, ¢ (0 &0 300 Ib. in.
Fuel injector nozzle nnd retainernut . . . oo v it e e e e S, 500 Ib, in.
Fuel injcction pump base capscréws . . . . . . . .. L e e et e e et 750 Ib. in.
Fuclinjection PUMP CAPSCICWS . . . - .« Sc sime o oo e s o b s a b daaooh b e oo Sa ore oe o ks 600 Ib. in.
Fucl injectiondrive couplinghubnut . . . . ... . o o e e e 1000 Ib. in.
) Gl in RETET tUBLIGIAMPS . 5 ae s o0 Fo fin % SRR srers i vk a0 o Sl L T B s g 1751b.in.
Fuelinjecter tube nuts topump headand nozzle . . . . oo oot il e e 3001b.in.
liuic] injeqor SBE SUPPOFUAUES & . & = & sk 515 SF B o6 5% o5 die ol o8 ol ok Sk B §6 o 5o e - 1251b.in,
[Fuel return tube 1o adapter oninjectornozzic holdes . .. . ... ... .. ... ... ... ... 100 Ib. in.
IF'uel retusn tube to bulkhead tube cross TIting . . . . o v . .o L L e e e 100 b. in.
Oil pan baffle ¢apscrews . . . . .. ...t ut .. N e T B W IR he W B2 EHTIA 120125 1b. in.
Oill pin MOUNIIABLWCAPSEIEWS 5z 5 T8 wk = T ok o Foll b SE G SE v s e o o ooe by sns dis sliane 175 1b. in.
Oil pan mounting nuts (no lubricalion) . . . ... .. o v e s 225 b, in.
O 'puniRiclUster gear shaft DUl o r e 72 B8 GG OB B o o sl o sl ois ol ons) olls ske pke sl Ghel 575625 lb. in.
QU PUMP UL CECATDU | cru wins s me 51 o 2 e g cEas 58 Am 5 - WS sk X B S bt 84 700-7801b. in.
Oil PUMP LOCrANKCASC - - - . . i i it e e e e e e e P e . e e L o 275 1L, in.
Piston OWer NOZZIC10 CTANKCESE ..o o o oc vu o snloloaidiare o dmBaltie b B on i e o, .. 125 1b. in.
Power takeolf drive coupling self-locking nut (late engines with
T(B- D IBIdST . virs mrs - % Jpel aF o N AREIR P R B B R e . R 280-290 Ib. [1.
Power takcoff drive coupling self-locking nut {early engines with
S7AKGITILECA0S) ). o omiap o o NE R fere B B SRR e o M Sl el bW o, Prevailing torque
plus 1901b. fe.
Power takeoff spur gearshaftbolts . . . . . . . . L i e e e e e e e e 1000 Ib. in.
Startesdriven geasshaft nul . . . . o v oo ottt i e e R el SRR N - 300 1b. fi.
Turbosupercharger oil inlet hose nipple . . . . . . o oot e e e e e 150 Ib. in,
Valve rocker adjusting screw lock nul . . o o ottt e e e e e e e 175 Ib.in.
Valxe rocker cayer bearing Capserewsifd) o oo cie v wh vl s e Eh e s s e s sm e e e e e e - 275-3251b. in.
Valve rocker cover capscrew (except for bearing capscrows) . o oo v v v e i dd e e 100 Ib.in.
NOTE oil or GAA grease or equivalent.
On assemblies subjected to wire or cotter
pin hole alinement, set torque wrench to Pipe threud size Torque (1b..in.)
low Jimit and torque nut. To facilitate - 1827 60-80
alinenient it is permissible to tighten nut ;’;‘:g 125145
to first hole beyon« torque setting. 1;'2:1.1 égzggg
c. Standard Pipe Plug Torques (Using Thread 3414 305-345
Lubricant ). Coat pipe plug threads with OE engine 11112 500.1000
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Section IV. REPAIR OF CRANKCASE ASSEMBLY

3-42. General

«. This section covers the repair of the crankcacse
assembly which consists of those parts that are
machined with the crankcase. They include main
bearing caps, oil seal housing, oil seal housing cap,
and oil seal housing support. Specific instructions
on disassembly, cleaning, inspection, repair and
assembly accompany the repair operations. Repair
standards of individual components follow the in-
spection procedures. Stud identification tables are
included where applicable.

b. The engine name plate (fig. 3-144), located on
therightside of the crankcase, contains the engine
serial number, model, fuel and oil specification.
Any modifications to this information or addition
of repair and modification kit data must be incor-
porated either on the engine name plate or on a
modification tag mounted on a designated location
elsewhere on the engine.

343. Disassembly

«. Remove four main oil gallery pipe plugs (1, fig.
3-145), and one pipe plug (2) from inside of crank-
case. Remove two pipe plugs (1, fig. 3-146) in the
damper end of crankcase. Remove five pipe plugs
(3) from crankcase oil gallery along the right side of
crankcase. Remove two pipe plugs (2).

NOTE
Model AVDS-1790-2DR has four pipe
plugs (3,fig. 3-146) in the main oil gallery.

b. Remove four bolts and flat washers attaching
crankcase to engine overhaul stand. Attach arope
sling (fig. 3-147), with weight equally balanced, and
remove crankcase from stand.

3-44. Cleaning

a. Refer to paragrvaph 3-36 fer general instruc-
tions on cleaning the crankcase. Thoroughly clean
crankcase oil passages (fig. 3-148) using compres-
sed air and brass wire probes.

TA021806

Figure 3-144. Engine name plate.

1 Pipe plug
2 Pipe plug

Figure 3-145. Removing er instuiling pipe pluys,
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( MODELS AVDS-1790-2D & AVDS-1790-20R)

TA265696

1 Pipe plug 3 Pipe piug
2 Pipe plug 4 Pipe plug

Figure 8-146. Removing or instulling crankcase oil gallery pipe plugs.

TA021970

Figure8-147. Removing or installing crankcage from engine everhaul stand using improvised rope sling.
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b. Clean the main sleeve bearing halves with
drycleaning solvent or mineral spirits paint thin-
ner. Use a wooden scraper to remove sludge orgum
deposits from bearing grooves and oil holes. Do not
remove the bearing location markings made dur-
ing engine disassembly.

3-45. Inspection

a. Castings. Inspect the crankcase oil seal hous-
ing (395, fig. 3-149), oil seal housing cap (4), oil seal
housing support (28), main bearing caps (19 and 26),

S
’
‘f Q&-"--ﬁ-"\

TM 9-2815-220-34
and related parts according to instructions cover-
ing castings in paragraph 3-37), ¢, and d.

b. Inspect the engine crankcase rods (13, fig.
3-149), plate washers (12), nuts (11), and oil seal
retainers (2) for damaged threads and other un-
serviceable conditions. Inspect injection pump
base (2, fig. 3-150) according to instructions cover-
ing castings in paragraph 3-370, ¢, and d. Inspect
high oil pressure transmitter (1, fig. 3-150.1) and
auxiliary generator high oil pressure switch (4) for
damage. Replace all parts found unserviceable.

PIPE PLUGS
DRAIN LINE

PISTOR COOLING LINE

|
[
=]
LINE TO FAN CLUTCHES, ADVANCE UNIT
(]

ANO CAMSHAFTS
LINE TO CRANKCASE MAIR
SLEEVE BEARINGS

LINE FRON OIL PUNP
T1A021612

Figure 8-138. Crankcase oil pussages - schematic diagram.
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c. Inspection of Main Sleeve Bearings.

(1) Inspection of main sleeve bearing surfaces
is largely a matter of judgment and experience.
The following instructions will assist in detertin-
ing whether a bearing is serviceable or whether it
should be replaced. Replace any questionable bear-

1 Bolt
2 Oil seal retainer
3 Insert

4 Crankshalft oil seal housing cap
6 C ankshaft oil seal housing gasket

6 Expansion plug
7 Pipe plug
8 Expansion plug
9 Pipe plug
10 Cotter pin
11 Slotted nut
12 Plate washer
13 Engine crankecase rod
14 Angle bracket
15 Machine bolt
16 Lockwasher
17 Flat washer
18 Slotted nut
19 Bearing cap

ings.Separation bearing metal, or signs of possible
separation, requires that the bearing be replaced.

(2) Fine scratches on sleeve bearing are not
cause for rejection. Pitting or any other ferm of
destruction to the bearing surface is cause for re-
Jjection. Replace bearings showing raised metal at

TA021742

20 Self-locking nut
21 Flat washer
22 Pipe plug

25 Slotted nut
26 Bearing cap
27 Packing

28 Support

29 Flat washer
30 Capscrew
31 Insert

32 Insert

33 Slotted nut
34 Flat washer
35 Qil seal housing
36 Flat washer
37 Bolt

Figure 3-139. Crankcase and associated parts — exploded view.
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1 Crankcase assembly
2 Injection pump base
3 0i|l transfer tube preformed packing
4 Capscrew
5 Lockwasher
6 Transmission adapter gasket
7 Transmission adapter
8 Engine timing pointer (Models
AVDS-1790-2C and AVDS-1790-2D only)
9 Timing pointer bolt (Models
AVDS.1790-2C and AVDS-1790-2D only)
10 Engine lifting eye
11 Lifting eye bolt
12 Nut
13 Bolt

T™ 9.2815-220-34

TAD285¢0

14 Turbocharger support mount

15 Self-locking nut

16 Nut

17 Dowel pin (Models AVDS-1790-2C and
AVDS-1790-2D only}

18 Slotted nut

19 Piston oil sprayer nozzle

20 Pipe plu

21 Elmw (l&oﬁ!els AVDS-1790-2C and
AVDS-1790-2D) only)

22 Pipe bushing (Mode!s AVDS-1790-2C
and AVDSEI'?&)O-ED only)

23 Engine high oil pressure transmitter
(AVDS-1790-2C and AVDS-1790-2D only)

24 Pipe plug

26 Pipe plug

Figure 9-150. Crankease and associated parts - cxploded view.
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edges of scratches. Minute pieces of metal and dirt
particles embedded in bearing surfaces are not
cause for rejection.

TA055583]
1 High oil pressure transmitter 5 Pope elbow
2 Tee 6 Bushing
3 Pipe elbow 7 Nipple

4 Auxiliary generator high oil
pressure switch

Figure 3-150.1. Pressure tranamitter and pressure switch -
exploded view, model AVDS.1790-2DR engine.

1 Pipe plug
2 Insert screw thread
3 Insert screw thread

NOTE

Do not attempt to remove such particles.

However, if a concentration of embedded

particles affects five percent of the sur-

face, replace the bearings.
d. Stud (Tie Rod) Torque and Main

Bearing Bore Inspection.

NOTE

Main bearing sleeve halves should be in-
stalled in their original location when
they are to be reused. Use new bearings
when a visual inspection indicates bear-
ings are unserviceable. Use only new or
serviceable bearings for main bearing
bore check.

(1) Install crankcase on engine overhaul stand
using a rope sling (fig. 3-147) and secure with four
bolts and flat washers.

(2) Check main bearingcapstud torque using a
torque wrench as shown in figure 3-152. Torque on
studs must be 450 pound-inches. Studs that do not
tighten to specified torque must be removed for
further inspection. Refer to table 3-2 when replac-
ing studs.

NOTE

Never tighten main bearing studs above

recommended torque.

3 TAG21745

4 Pipe plug
5 Insert screw thread
6 Insert screw thread

Figure 3-151. Crankcase and associated parts — exploded view.
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Fisure 3.152. Checking torque of main bearing cap studs.

(3) Spread a thin coat of Prussian blue Part No,
MIL-P-30501, over steel backs of upper and lower
main sleeve bearing halves to show the sleeve bearing
contact surface with the main bearing bore in crank-
case. Install bearings in their original lecation in
crankcase and main bearing caps.

(4) Check clearance between upper bearing
flange and crankcase. Install upper main thrust
sleeve bearing into No. 4 main bearing seat of crank-
case. Measure clearance between bearing flange and
crankcase using feeler gage (fig. 3-153). Clearance
should be 0.004 to 0.008 inch.

o Al
o - k2 (1
s Moo
Figure 3.153. Checking clearance between upper main thrust

bearing flange and ciaukcase.

TM 9-2815-220-34

(5) Check clearance between the lower main
thrust bearing flange and thrust bearing cap in the
same manner as shown in figure 3-153.

(6) Apply alight coating of engine oil to the ends
of the seven main bearing caps with sleeve bearing
halves installed. Using crankcase spreading tool Part
No. 8708361, as shown in figure 3-130, install the
bearing caps with bearing halves in their proper
locations in the crankcase, according to the location
number stamped on the crankcase and cap. The side
of the bearing cap marked ''FLY END" must face the
rear of the crankcase,

(7) Apply a small amount of OE 30 engine oil or
GAA grease to the threaded area of each main
bearing cap stud. Install a plate washer on each pair
of main bearing studs. Install a slotted nut on each
main bearing stud but do not tighten nuts at this
time.

(8) Place a surface plate and dial indicator gage
on crankcase flange with gage indicator resting on
end of stud. Measure and record height of each stud.
Torque tighten main bearing stud nuts to 500 pound-.
inches. Alternately tighten all four nuts on each
main bearing to a torque of 700-825 pound-inches.
Measure the height of each stud after final torque.
The difference between the stud height before and
after torque tightening indicates stud stretch. Nor-
mal stud stretch is 0.019 to 0.022 in. Apply additional
torque to obtain a stud stretch of 0.019 to 0.022. Do
not exceed 0.024, If any stud has stretched more than
0.024 in. at 700 pound-inches torque, it must be
replaced. Refer to table 3-2 when replacing studs.

(9) Install the 14 engine crankcase rods (13, fig. 3-
149) in the holes provided through the crankcase and
main bearing caps. Equalize the extension of the
threaded portions of the rods on each side of the
crankcase. Apply a small amount of OE 30 engine oil
or GAA grease to the threaded portions of each red.
Install a plate washer and a 9/16 slotted nut on each
end of the rods (12 and 1), fig. 3-149).

(10) Starting at the main thrust bearing cap,
with aid of an assistant to hold the nuts on the op-
posite side of crankcase. alternately tighten all main
bearing cap engine crankcase rod nuts to 640 pound-
inches torque.

(11) Check the inside diameter of the main
bearings with a dial bore indicator as shown in figure
3-154 against the limits specified in repair standards
(table 3-1). Replace bearings which do not meet these
requirements. New bearings must also he dial bore
checked. Remove the main bearing caps and bearing
halves from the crankcase and check contact surfaces
as indicated by Prussian transfer. Replace bearings
that do not make 75 percent contact with crankcase
bearingbores. Repeat dial bore check of new bearings
installed.

3N
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Figure 3.184. Checking inside diameter of main bearings.

Table 3.1. Crankcase Asserbly Repoir Standords

Pig. Ref. Sles and fi of Wear
No, letter Point of mensurement new parls Nmits
8149 | a Inside diameter of bearing bore in crankcase 47533 4.7538 Y
3148 | b Outside width of main thrust bearing cap and thrust bearing surface in crankcase | 2,0240 2.0260 °
3149 | ¢ Inside diameter of starter idler gear and generator idler gear shaft bores in crank- | 1.1808 1.1818 1.1824
case
8-167 | 8 and q | Qutside pilot dismeter of starter idler gear shaft and generator idler gear shaft | 1.1804 1.1808 1.1802
8.167 | a and q< | Fitof atarteridler gear shaft and generator idler gear shaft pilota in crankcase bores | 0.0000 [0014L 002L
3-[74| e Thickness of main bearing half at center (refer to3-174, d<, below) 0.2492 0.2499
3-174| x Thickness of main bearing half 1/2 inch from ends (to be 0.0005 to 0.0010 less than at
center '‘e"')
3-174'| d Inside diameter of main bearing a! proper torque tightness (90 degrees to aplit line) | 4.2545 4.2575 4,2585
(STD)
0.003 undersize 4.2515 4.2545 4.2555
0.010 Undersize 4245 4.2476 4.2485
14| 1 Inside width of main thruat bearing face 2.0300 2.0320 e
3149 | fb Fit of main thrust bearing over bearing cap and thrust bearing surface in crankcase | 0.0040L 0.0080L L
3174 | cd Fit (oil clearance) of bearings on journals (refer to table 3.8) 0.0040L 0.0080L, 0.0100L
14| v Qutside width of main thrust bearing 2.4860 2.2880 24840
3174 | w Thickness of main thrust bearing flange (refe: to 3-174, d-c, above) 0.2270 0.2290
3167 | j Inside diameter of bearing bore in crankcase liner (atarler) 2.8348 2.8363 2.8366
3167 | p Inside of diameter of bearing bore in crankcase liner (generator) 28348 2.8353 2.8356
3174 | vg Fit (crankshaft end play) of thrust bearing in journal (refer to table 3-8) 0.0110L | 0.0150L 0.0190L,
Refer to paragraph 33% for explonation of eymbols.
3-48. Repair paragraph 3-384, table 3-2, and figures 3-15S
Repair or replace damaged parts. Refer to through 3-157 when replacing crankcase studs.
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Pigure 3-155, Crankcase studding, 3% 1ef1 rear-ecploned vicw.
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MODEL AVDS-1790-20R ONLY

TA055596{

F'igure 3.156. Crankcase studding, % left front view, model
AVDS-1790-2C and AVBS-1790-20) engines

Change 1
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TAC2121

Figure 8-157. Crankcase studding - bottom view.

Table 3-2. Crankcase Standard Stud [denttfication

Fig. | Ref. Setting No.

No. No. height req’d Stud size and length
3-156 1 3132 2 318-16 (27/32) x ¥/8-24 (78) x 1-34
3-156 2 6-116 2) 3/8-16 (15/16) x 3/8-24 (13/16) x 6-1/4
3-156 3 6-U8 3 3816 (15/16) x 3/8-24 (13/16) x 6.7/8
3-156 4 1-7132 2 3/8-16 (15'16) x 3/8-24 (13/16) x 2
3-166 5 1-5/8 12 3816 (29/32) x 3/8:24 (11/16) x 2-1/4
3-166 6 31432 2 816 (27/32) x ¥/8-24 (118) x 1-3/4
3-156 1 1-11/32 4 116-14 (1) x 7716-20 (3/4) x 2-1/4
3-166 8 1-1/8 16' U2-13 (13116) x 1/2-20 (16/16) x 2-1/4
3-165 9 916 4 16/16-18 (19/32) x 5'16-24{(17/32) x 1-1/8
3-166 10 31/32 4 6/16-18 (61/64) x §16-24 (21/32) x 1-9/8
3-160 1 8.5/16 4 3/8-16 (15/16) x 3'8-24 (13/16) x 9-1/8
3-166 2 2-29/64 4 3816 (15/16) x 3/8-24 (13/16) x 3-/4
3-156 3 15/16 168 172-13 (6¥64) x 1U/2-20 (3/4) x 2-1/8
3-156 4 6-1/2 8¢ 3816 (1) x 88-24 (1.3/16) x 6-1/4
3156 5 6-1/16 4 3/8-16 (27/32) x ¥8-24 (1) x 6
3-166 6 6.1/ 2¢* | 3816 (/4) x 3/8-14(1) x 6-7/8
3-166 1 4.19/32 1 &8-11 (1-11/32) x &8-18 (29/32) x b5-1/2
3-1668 8 2-1/2 4 3816 (1516) x 3/8-24 (1U16) x 3-1/8
3-166 9 12 6 6/16-18 (1/2) x §16-24 (7/16) x 1
3-167 1 6-5/64 28 9/16-12 (1-3/8) x 916-18 (1-13/64) x 8-3/4
3-167 2 17132 12 6/16-18 (19/32) x &/16-24 (17/32 x 1-1/8
3-167 3 15/16 1 7/16-14 (1) x 7/16-20 (3/4) x 1-3/1

*Model AVDS-1790-2DR, 6 required.
**Model AVDS-1790-2DR, 4 required.
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347. Assombly

a. Install one pipe plug (4, fig. 3-146) Model
AVDS-1790-2D only. Install five pipe plugs (3) in
crankcase oil gallery along right side of crankcase.
Install one pipe plug(2). Install two pipe plugs (1)in
damper end of crankcase.

a. 1. Install one pipe plug (4, fig. 3-146). Install
four pipe plugs (3) in the oil gallety holes located
on right side of crankcase except between the

mounting pads for cylinder Nos. 2R and 3R. Install
one pipe plug (2). Install two pipe plugs (1} in
damper end of crankcase. Install q pipe bushingin
the oil gallery opening located below and between
the mounting pads for cylinder Nos. |R ané 2R.
Instatl a 90° elbow in the bushing with leg directed
toward the front of the engine, refer to figure
3-180.1.

b. Install one pipe plug(2, fig. 3-145)and four pipe
plugs (1) in main oil gallery.

SECTION V. REPAIR OF TRANSMISSION ADAPTER, STARTER, AND
GENERATOR DRIVE COMPONENTS

3-48. General

This section covers the repair of the transmission
adapter, starter and generator drive components.
These procedures include disassembly, cleaning,
inspection, repair, and assembly.

3-49. Transmission Adapter

a. Digasgsembly,

(1) Remove two bolts (6, fig. 3-158) attaching
lifting eye (3) to transmission adapter (7). Remove
lifting eye. Cut locking wire and remove two bolts
(5) attaching timing pointer to adapter. Remove
timing pointer.

(2) Do not remove the two dowel pins (2) or the
two resilient mounts (1) unless inspection shows
replacement necessary. To remove dowel pin or
resilient mounts, press from adapter using an
arbor press.

b. Cleaning, Inspection, and Repair. Refer to
paragraphs 3-36 through 3-38.
c. Aggembly.

(1) If dowel pins (2, fig. 3-168) or resilient
mounts (1) were removed from transmission adapt-
er (7), install new parts using an arbor press.

(2) Position timing pointer (4) on adapter and
install two bolts (5) securing pointer on adapter.
Install locking wire securing bolts. Position lifting
eye (3) on adapter and install two bolts (6)
securing lifting eye on adapter.

3-50. Starter Drive
a. Disagsembly.

(1) Press the starter driven gearshaft from
bearing cage. Using a suitable arbor press (fig.
3-1b69), remove oil seal from the bearing cage. Dis-
card oil seal.

3.76 Change 2

(2) Press starter driven gearshaft (fig. 3-160)
from upper ball bearing and press gearshaft from
lower ball bearing in a similar manner.

1 mzng

1 Resilient mount

2 Dowel pin (Madels AVIS.1790.2C
and AVDS-1790-2D only)

3 Lifting eye

4 Timing pointer (Models AVDS.1790-
2C and AVDS-1790-2D oniy)

5 Bolt (Models AVDS-1790.2C and AVDS.
AVDS.1790-2D only)

6 Bolt

7 Transmission adapter

Figure 3-158. Removing or installing trangmission adapter
1ifling eye and tining pointer.
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BEARING

| )

BALL BEARING

Figure 3-160. Pressing starter driven gearshaft from
ball dearing.

b. Cleaning, Inspection, and Repair.

(1) Refer to paragraphs 3-36 through 3-38.

(2) Inspect starter driven gearshaft, oil seal,
and bearings against limits specified in repair
standards (table 3-3). Replace parts not meeting
these requirements.

i
$
4
2
i
L
.

TARIS K

Figure 3-159. Presaing starter driven gearshafl and bearings
Jrum bearing cage.

Table 3-3. Starter Driven Gearshast Repair Standards

Fig. Ref. Point of Sizes and fits Wear
Component No. letter measurement of new parts limits
Starter drive gearshaft 3-167 e | Outside diameter of oil seal 2.1270 2.1310 .
oil seal 3-167 f Inside diameter of seal bore in cage. 2.1210 2.1260 .
3-167 fe Fit of seal in cage 0.0010T | 0.0070T bl
Starter driven gearshaft 3-167 b Outside diameter of bearings 2.8341 2.8346 L
bearing 3-167 c Inside diameter of bearing bore 2.8346 2.8353 2.8356
in cage |
3-167 b-c Fit of bearing incage 0.0000 0.00121, 0.0015L
3-167 j Inside diameter of bearing 2.8346 2.8353 2.8356
hore in crankcase liner
| 3-167 b-j Fit of bearing in crankcase 0.0000 0.0012L 0.0015L
3-167 g Inside diameter of bearing 1.3775 1.3780 y
3.167 h Outside diameter of bearing hubs on 1.3781 1.3785 1.3779
gearshaft.
3-167 gh Fit of bearings on gearshalt hubs. 0.0001T | 0.0010T 0.0001L
3-167 d Tooth width of starter drive gear. 0.8700 0.8900 .

Refer to paragraph 3.37¢ for explanatien of symbels.

¢. Assembly. sealon bore of bearingcage withlip of seal towards

(1) Coat ball bearing with engine oil and posi-
tion bearing on bearing flange of gearshaft. Press
lower balil bearing (fig. 3-161) on gearshaft using a
suitable pressing sleeve on inner race of bearing.
Coat upper ball bearing with engine oil and press
beanng on opposite end of gearshaft in the same
manner.,

(2) Coat new oil seal with engine oil. Position

ball bearing seat.Carefully press oil seal (fig. 3-162)
intocageuntilsealis tight against seal seat flange.
Pressstarter driven gearshaft in the bearing cage.

3-51. Generator Drive

a. Model AVDS-1790-2C Engine.
(1) Disassembly. Press generator drive gear-
shaft (fig. 3-163) from rear ball bearing using a

Change 1 377
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Figure 3-161. Preszing bull beuringr nn stanter dviven gearshaft.

suitable arbor press. Press gearshaft from the
frant ball bearing in a similar manner.

(2) Cleaning, inspection, and repair. Refer to
paragraphs 3-36 through 3-38.

(a) Secure generator holding tool (7, fig. 2-5°
to workbench. Remove “V" band clamp fromr
generator holding tool. Remove two plain nuts an¢
lockwashers and remove adapter and plate from
holding tool base. Place generator drive gearshaft in
base with gear tceth meshed with those in the base.

3.78 Change 2

Figure 3.162. Pressing oid seal it bearving cage.

REAR BALL
BEARING |

FRONT BALL
BEARING

GENERATOR
ORIVE GEARSHAF T

TAl217%3

Figure 3-163. Pressing generator drive gearshafl fram ball
bearings. Model AVDS-1790-20" Engiie.



Install adapter and plate and secure with two plain
nuts and lockwashers removed above. Install
splined end of generator coupling tool (8, fig. 2-5)
on plate and secure with clamp (1, fig. 3-163.1)
removed above. Using a 300 pound-feet capacity
torque wrench (2), gradually increase the torque to
167 pound-feet. If slippage occurs below 167
pound-feet, the gearshaft is defective and must be
replaced. Check torque rotational deflection rate.
Using same coupling and torque wrench, apply 167
pound-feet torque. Note deflection in degrees from
zero torque to 167 pound-feel torque. If rotation
is less than 8°, or greater than |7°, the gearshaft is
defective and must be replaced. Inspect gearshaft
and bearings against limits specified in the repair
standards (table 34). Replace parts nol meeting
these requirements.

COUPLI

GERERATOR

TM 9-2815-220-34

NG TOOL

TA126163 ]

1 V" band ctamp

2 Torque wrench

Figure 3-163.1. Checking genergior drive georshaft for stippoge and

rolotional deflection.

Table 3.5. Generator Drive Repair Standards, Model AVDS. 1790-2C

Fig. Ref. Point of | Sizes and fts Wear
Component No. letter measurement of new parts limits
Generator drive 3-167 m Qutside diameter of bearings on generator | 2.8341 28346 .
gearshatt, oil seal drive gearshaft
and bearings 3-167 k Inside diameter of bearing bore in 2.8346 2.8353 2.8366
adapter
3-167 m-k Fit of bearing in adapter 0.0000 0.0012L 0.0015L
3-167 P Inside diameter of bearing bore in 2.8346 2.8353 2.8356
crankcase liner
3-167 m-p Fit of bearing in crankcase 0.0000 0.0012L 0.00t5L
3-167 n Qutside diameter of bearing hubs 1.3781 1.3785 1.3779
on gearshafl
3-167 ee Inside diameter of bearings 1.3775 1.3780 2
3-167 ee-n Fit of bearings on gearshaft 0.0001T| 0.0010T 0.0001L

Refer to paragraph 3-37c fer explanation of symbols.

Change 2
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(3) Assembly. Coat all bearings with engine oil (b) Press generator drive gearshaft (fig.
and press rear and front ball bearings on 3.165) from front ball bearing using a suitable
gencrator drive gearshaft. arbor press. Press gearshaft from rear ball bearing

b. Model AVDS-1790-2D and AVDS-1790-201¢ in the same manner.
. Engines. '

(1) Disassenibly.
(a) DPress generator adapter oil seal (fig.
3-164) from adapter using a suitable arbor press. e

o5
'

GENERATOR ADAPTLR —

FRONT BALL
BEARING

GENERATOR
DRIVE GEARSHAFT

B e A
DEARING }y % : TAOZ1753 E

Figuve8-165. Pressing generator drive gearshaft fron ball
bearing, model AVDS-1790.20) and AVDS-1790-21R engines.

(2) Cleaning, inspection, and repatr.
() Refer to paragraphs 3-36 through 3-38.

(b) Inspect gencrator drive gearshaft, oil
scal, bearings and adapter against limits specified
Flignre 3-1645. Rentoving generalor adupter oif xeal, model in the m!’“'" standards. (table 3-5). Replace parts

AVDS-1790-2D and AVDS-1290-2DR eugines. not meeting these requirements.

TAD28592

Table 3-5. Generator Drive Repuir Standirds,
Madels AVIIS-1790.20) and AVDS 1790-2D K

Iig. Ref. Point of Sizes and hits Wear
Component No. letter measurement of new parts Litnits
Generaturdrive 3-167 X Outside diameter of bearings 2.8341 2.8346 *
gearshaft,oil seal en generatordrive gearshaft
and bearings 3167 y Inside diameter of bearing hore in 2.8310 2.8353 2.8350
adapter
3.167 XV ¥it of bearing in adapter 0.0000 0.00121, | 0.0015L
3-167 %3 Inside diameter of bearing bore in 2.8340 2.8353 2.8350
crankcaseliner.
3-167 x-7 Fit of bearing in crankcase 0.0000 0.00121, | 0.0015],
3-167 aa Outside diameter of bearing hubs on 1.3781 1.3785 1.3779
gearshaft
3.167 bb Inside diameterof bearings 1.3775 1.3780 *
3-167 bh.aa Fit of bearingson gearshaft 0.0001°F 0.00107T | 0.0001L
3-167 cc Qutside diameter of oil seal 2.2520 22560 =
3-167 dd Inside diameter of oil seal bere 2.2490 2.2510 i
in adapter
3-167 ve-dd Fit of vil secalin adapter 0.0010T 0.0070T | *

Refer to paragiraph 3-37¢ tor explanation of symbols.
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Table 3-6. Generator Adapter Stud Identification,
Medels AVDS-1790-2D and AVNS.1790-2DR

Fig. Ref. Setting No.
No. No. Height Req'd Stud Size and Length
3-167 37 8 6 3/8-16 (15/6:4) x 3/8-24 (5/8) x 13/32
(3) Assembly.

(«) Coat ball bearings with engine oil and
press front ball bearing (fig. 3-165) and rear ball
bearing on gearshaft.

(b) Press oil seal (fig. 3-164) into adapter
until seal is tight s«~ainst seal flange in adapter.
NOTE
The side of the seal with the trade mark
and part number must be toward the stud
side of the adapter. The lip of the seal
must be directed toward the side opposite

the studs.

3-52. Generator and Starter idler Gears

«. Bisassembly. Remove retaining ring (fig.
3.166),securingballbearingin generatoridler gear
and pressball bearing from gear. Disassemble the
starter idler gear in a similar manner.

b. Cleaning, Inspection, and Repair. Refer to
paragraphs 3-36 through 3-38.

(1) Inspect starter idler gear and bearing
against limits specified in repair standards (table
3-7). Replace parts not meeting these require-

_BALL BEARING

Pt £}

\ . ] L N
A a
AAAA TAG21623

Fligure3-166. Removing generator idler geur retaining ring and
ball bearing.

ments.
(2) Inspect generator idler gear and bearing 3-7). Replace parts not meeting these require-
against limits specified in repair standards (table ments.
Table 3-7. Generator and Sturter fdler Gears Repuly Standurds
Fig. Ref. Point of Sizes and fits Wear
Component No. letter measurement of new parts limits
Generator idler gear 3.167 | r Inside diameter of bearing bore in 2.8334 2.83.{6 2.8348
with bearings generator idler gear
3-167 ¢ Outside diameter of bearing 2.8341 2.8346 H
Starter driven idler 3-167 t-r Fit of bearing in gear 0.00051, | 0.0012T 0.0007L
gear with bearings 3-167 q Outside diameter of idler gearshaft 1.1804 1.1808 1.1802
3-167 s Inside diameter of bearing 1.1807 1.1811 .
3-167 s-qQ Fit of bearing on idler gearshaft 0.4001T | 0.0007L 0.00091.
3-167 w Inside diameter of bearing bore 3.5119 3.5133 3.5440
in idler gear
3-167 u Outside diameter of bearing 3.5427 3.5133 .
3-167 u-w I'it of bearing in gear 0.00061. | 0.0014T 0.0013L
3-167 a Outside diameter of idler gearshaft 11804 1.1808 1.1802
3-167 v Inside diameter of bearing 1.1807 1.1811 5
3-167 v.a Fit of bewring on idler gearshaft 0.00017T | 0.0007L 0.0009L

Reler to paragraph 3-37¢ for explanation ef symbols.

¢. Assernibly. Coat bali bearing (fig. 3-168) with Secure bearing in gear with retaining ring (fig.
engine oil and position bearing in bearing bore of 3-166). Install the starter idler gear bearing in a
generator idler gear. Carefully press bearing into similar manner.
gear until bearing seats against flange in gear.

3-80 Change 1
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1 Retaining ring
2 Ballbeaning
3 Retaining ring
4 Ball bearing
5 Slotted hex nut
6 Starteridler gearshaft
7 Preformed packing
8 Ball bearing
9 Statter driven gearshaft
10 Woodruff key
11 Bearing cage
12 Slotted hex nut

13 geal .

14 Starterdrive gear

15 Cotter pin TA055585l
16 Gasket i

17 Flat washer 24 Machine bolt 31 Generator drive gearshaft
18 Self-locking nut 25 Lockwasher 32 Generator idler gearshaft
19 Starter adapter 26 Oil seal 33 Generator idler spur gear
20 Slotted hex nut 27 Machine bolt 34 Starteridlerspur gear

21 Preformed packing 28 Lockwasher 35 Generator drive gearshaft
22 Self-locking hex nut 23 Generator adapter 36 Generator adapter

23 Flat washer 30 Gasket

Figure 3-167. Generator and starter idler and driven gears and shafts — sxploded view.
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Figure3.-168. Pressing ball bearing (nto gencrater idler gear.

Section VI. REPAIR OF CONNECTING ROD, CRANKSHAFT, AND
ASSOCIATED PARTS

3-53. General

This section covers the repair of the connecting
rods, crankshaft, and crankshaft oil seal and re-
taining plugs. Specific instructions on disassem-
bly, cleaning, inspection, repair and assembly ac-
company the repair operations. Repair standards
of individual components follow the inspection
procedures.

3-54. Disassembly

a. Remove 24 connectingrod cap bolt seif-locking
nuts (fig. 3-169), attaching rod caps to connecting
rods. Remove rod caps, bearings, and connecting
rods from crankshaft.

NOTE
Do not use a scriber or other sharp in-
strument for marking connecting rod
bearing halves. After bearings are re-
moved, reassemble connecting rods and
caps as they are matched sets and must be
kept together for inspection and assem-
bly. Care must be exercised in handing of

3-82 Change 1

the connecting rods to avoid nicks and
scratches which act as stress risers and
can lead to premature failure.

NOTE
For location identification, connecting
rods and caps are stamped with alocation
number (fig. 3-17@) on the side of one of the
bosses. For example, “1R” would identify
connecting rod and cap for No. 1 cylinder
on the right bank. Mark the bearings with
a grease pencil or suitable marker to indi-
cate their locations; for example, the con-
necting rod bearing half for cylinder “1R”
should be marked “1RR” and the bearing
cap half for the same cylinder should be
marked “1RC". if subseguent inspection
indicates the bearings arereuseable, they
must be reassembled in their original po-
sitions. If the connecting rod or cap mark-
ings are obliterated, restamp connecting
rods and capssothat they can beinstalled
in their original positions. In addition, the
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* CONNEC nés"
R0D

Figure 3-169. Removing or inatalling connecting rod usgemblies.

TANZEQAN

connecting rod and cap, which are a
matched assembly, are marked with iden-
tifying serial numbers. The identifying
serial numbers are located on the side op-
posite the cylinder location numbers. The
rod and cap must be kept as a matched
assembly, as parts are not interchange-
able,

| LOCATION NUWBER

TAGZ8579

Figure 3-171. Removing er installing crankshatt eif seal.

ROD BEARING !
HALF TADIII% . .
3-172) in crankshaft connecting rod journals. Re-

move twelve retaining plugs from crankshaft con-

Fligure 3-170. Cennecting rod and bearing lecation number. ; ]
necting rod journals.

é. Separate the retaining spring ({fig. 3-171), from

retaining lip of oil seal. Disengage the ends of the
spring at its parting line with half turn as shown.
Separate seal at split line and remove {from the
crankshaft, Discard seal and spring.

¢. Remove six cotter pins and remove six bolts
and slotted nuts securing retaining plugs (fig.

NOTE
Do not remove dowel pins (19, fig. 3-174)
and straight pins (25) from crankshaft un-
less inspection (para 3-56) indicates re-
placement is necessary. BDewel pins in
flywheel flange end are secured with
setscrews.

Change 1

3-83



TM 9-2815-220-34

4 s . % 5 Al
i S St

: / S B0RE THROUGH

CONNEGTING ROD
JOURNAL

Fligure8-172, Removing or instulling crankshufl oil retaining
plugs.

3-55. Cleaning

Refer to paragraph 3-36. Clean crankshaft oil pas-
sages with compressed air and brass wire probes.

NOTE
Care must be taken not to destroy or re-
move main and connecting rod bearing
location markings.

3-56. Inspection

«. Crankshaft. -

(1) Inspect crankshaft for cracks with a mag-
nifying glass (five power magnification minimum)
and a strong light. Pay particular attention to
areas around crankshaft oil holes and fillets adja-
cent to the crankshaft counter weights.

(2) Inspect connecting rod journal radii of
crankshaft for evidence of specific points of wearor
damage that would indicate a bent or twisted con-
necting red.

(3) Check diameters of main bearing and con-
necting rod journals against limits specified in re-
pair standards (table 3-8). Check runout of
crankshaft by supporting end journals in “V”

3-84 Change ¢

blocks and measuring runout at center journals
with a dial indicator. Maximum allowable runout
is 0.025 inch at No. 4 journal.

(4) Inspect journals for nicks, burs, grooves,
scratches, galling, scuffing, or discoloration. Mark
minor defect areas for future repair.

(5) Check dowel pins and straight pins for
tightness in the crankshaft flanges. Check pins
against limits specified in the repairstandards(ta-
ble 3-8).

b. Cennecting Rods and Bearings.

(1) Bearings. Inspect connecting rod bearing
halves (fig. 3-170) in the same manner as described
for main sleeve bearings (para 3-45¢). Apply a thin
coating of Prussian blue, Part No. MIL-P-30501, to
the backs of the connecting rod bearings and in-
stall in their respective connecting rods and caps
according to the location markings (fig. 3-170). As-
semble rod and cap, and torque tighten to 1250-
1300 pound-inches. Check bearing inside diameter,
using a dial bore indicator as shownin figure 3-173,
against the limits specified in the repair standards
(table 3-8), and for contact as shown by Prussian
blue, transfer in the same manner in which the
main sleeve bearings were checked (para 3-45¢).
Replace any bearing that does not make at least 75
percent contact.

T

Figure 3-173. Checking connecting rod beuring bore nsing diat
bore iudicator.
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)
A
12
i
29
q
MODEL AVDS-1790-2DR
o ONLY
26
MODEL AVDS-1790-2DR
ONLY
25‘(1“
1A055606]
1 Machine bolt 9 Flywheel {7 Engine crankshaft agsembly 25 Pin
2 Retaining ring {0 Spur gear {8 Set screw 26 Power takeolf spur gearshaft
3 Damper plate 11 Machine bolt 19 Grooved dowel pin {Model AVDS-1790-2BR only}
4 Spur gear (coupling) 12 Lock plate 20 Crankshaft 27 Fiywheel adapter {Model
5 Torsional vibration damper 13 Machine bolt 2] Cotter pin AVDS.1790.2B1t only)
6 Bearing sleeve 14 Qil seal 22 Slotted hex nut 28 Enginc iywheel {Model AVDS.1790-
7 Bearing sleeve 15 Bearingsleeve 23 Crankpin piug 2DR only)
8 Spur gear 16 Bearing sleeve 24 Machine bolt 29 Machine bolt (Model AV[)S-1790-2DR only)
Figure 3-1274. Crankshatt assembly, flyicieel, demper, benrings and associated puerts — erpluded view.
(2) Connecting rod assembly. engine.
(a) Check connecting rod bearing bore with (c) Check dimension betiween centerline of
a bore dial indicator against limits specified in re- small and targe end bores (fig. 3-175). This dimen-
pair standards (table 3-8). sion must be 10.998 to 11.002 inches. Destroy any

(b) Check rods for cracks and for twisted or rod that does not meet this limit to insureit will not
bent condition. Bent or twisted connecting rods  be reused in an engine.
must be replaced. Under no circumstances should (d) Inspect piston pin sleeve bearing for pit-
connecting rods be straightened. Destroy any rod ting, galling, scoring, or discoloration. Mark dam-
found damaged toinsureit will not be reused in an aged bearings for replacement.

Table 3-8. Conneeting Rods, Crankshafl and Associated Farts Repair Standards

Fig. Rel. Point of Sizes and [its Wear
Component No. letter measurement of new parts limits
Crankshalt 3174 k @ulside diameter of ITywheel hub on crankshaft 7.9980 7.9990 79970

3174 n Inside diameter of crankshaft pilot bore in {lywheel 8.0000 8.0010 4$.0020

3174 m-k Fil of fIywheelon crankshalt 0.0010L 0.0030L 0.0050L

3174 u Inside diameter of dowe! pin holes in crankshaft hub,

flywhecl and gearshalt
STD 0.6245 0.6255 .

Changoe 1 3:85
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Table 3.8. Connecting Rods, Crarkshaft and Associated Parts Repair Standards — Continued

Fig. Ref. Point of Sizes and fits Wear
Component No. | letter measurement of new parts limits
0.00S5 oversize 0.6295 0.6305 0
0.010 oversize 0.6345 0.6355 ¢
3174 1 Outside dianwier of dowel pin
ST 0.6255 0.6257 *
0,005 oversize 0.6305 0.6307 '
0.010 oversize 0.6355 0.6357 U
3974 t-u i1 of dowel pin in crankshaft hub
STD 0.0000 0.0012T .
0.005 over size 0.0000 0.0012T ‘
0.010 oversize 0.0000 0.0012T Y
3174 I Lnsile diameter of dowel pin holes in flywheel or
flywhee! adapter
S1D 0.6262 0.6272 *
0.005 oversize 0.6312 06322 .
0.010 oversize 0.6362 0.6372
3174 t Outsize diamcter of Jowed pin in crankshaft
STD 0.6255 0.6257 :
0.00S ovessize 0.6305 0.6307 C
0.010 oversize 0.6355 06357 0
3174 tr kit of dowel pinin flywheel or flywhee) adapter
STH 0.000SE 0.0012L *
0.005 eversize 0.0005L 0.0012L *
09810 oversize 0.,0005L 0.0012L ‘
3174 P inside diameterof dowel pin hole in transmission drive
gearshafl
STD 0.6262 0.6272 0
0.005 uversize 0.6312 0.6322 ¢
0.010 oversize 0.6362 0.6372 *
Transmission 3.174 t Outside diarireter of dowel pin in crankshaft
gearshafi
SID 0.6255 0.6257 Q
0.005 oversize 0.6305 0.6307 ¢
0.010 oversize 0.6355 0.6357 8
3174 1-p Fit of dowel pin in tL1ansmission drive gearshaft
STD 0.0005L 0.0012L Q
0.005 ovessize 0.0005L 0.0012L 0
0.010 oversize 0.00051. 0.0012L ¢
‘Feansmission 3174 s Inside diameler of teansmission accessory drive 2.8338 2.8346 ° 2.3350
gearshaft gcearshaft pilotl bore in crankshaft
E Crankshalt 3174 | n Outside diameter of hub on transmission ccessory drive 2.8320 2.8330 2.8315
geasshaft
3174 | ns b of transmission accessory diive gearshaft in crankshaft 0.0008L 0.0026L 0.00351.
3-174 2 Inside diamcter of crankshafi pilot bore in damper 4.2515 4.2525 4.2535
J YyRY 3174 b Qutside diameter of damper hub on crankshalt 4.2490 4.2510 4.2475
J 3174 ab 'it of damper on crankshafl 0.0005L 0.0035L 0.0060L
374 c Outside diarneter of main bearing joutnals on crankshaft
STD 4.2495 4.2505 4.2485
0.003 undecrsize 4,2465 4,2475 4.2455
0.010 undessize 4.2395 4.2405 4.2385
3174 cd Fit {oil clearance) of bearings on journals (refer 1o table 3-1) 0.0040L 0.0080L 0.01001.
3174 Outside diameter of connecting rod journals on crankshaft
STDh 3.7495 3.71505 3.7485
0.003 undersize 3.7465 37475 3.745S
0.010 undersize 37395 3.7405 3.7385
374 z Inside diameter of crankshaft pilot bore in accessory drive 9.7500 9.71520 9.71530
gear
3174 | ) Ouiside diameter of accessory drive gear mounting flange 9.74380 9.1500 9.7470
on crankshall
3-174 L Fit of accessory dzive gear on crankshaft 0.0000 0.0040L 0.00601.
1174 | g tnside width of main thrust crankshaft jouesal 2.4990 2.5010 2.5030
3174 | vg Fit Iczank shal't end play) of thrust bearing in journnl 0.01101. [ 00150L | 00190L
(refer te table 3-1}

See foot note at end of table.

386
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Table 3-8. Cunnecting Rods, Crankshqft and Associated Parvis Fepair Stendards - Continved

- Fige. Ref. Point of Sizes and fits Wear
Component No. letter measurement of new parts limits
3174 h Inside width of connecting rod journal of crankshilt 30470 31510 3.1540
Connecting rond, 3-183 ¢ I'hickness of bearmg at center
beanngs, and SID 0.1703 0.1708 0.1698
bolts 0.003 undersize 0.1713 0.1718 0.1708
0.0t0 undcesize 0.1748 0.1753 0.1743
3.183 X Thickness of bearings at ends { to be 0.0003 tv 0.0006
less than “c™)
3-183 4 Inside diurmneter of bearing at proper torque tightness
d s 3.7546 3.7568 3.7573Ref
"1 0.003 undersize 3.7516 3.7538 3.7543Ref
0.010 undersize 3.7446 3.7-168 3.7473Refl
3174 y Otl clearance between bearing and journal 0,0041L 0.0073L 0.0038L
3-183 z
3.183 y Outside width of connecting rod 1.5670 1.5690 S
Connecting rod, 3174 h Side clearance of (two) rods on crankshaft journal 0.00901. 0.0170L 0.0200L

bearings. ai.d 3-183

Allowable twist ol connecting rods

0.0005 perin of bearing length.
(NO steaightening permitted)

boits

3.183 a — [nside diameter of connecting rod (crankshaft end) at proper 4.0941 4.0946 ¢+

torque tightness
3-183 e ~ inside diaincter of connecting rod (piston pin end) 12,2495 2.2505 Q
3-183 | b tnside diameter of bolt hole in conrecting rod and cap 0.6248 06253 y
3.183 | ¢ - Outside diameter of connecting rod bolt 0.6244 0.6246 ¢
3183 | bd Fit of bolt in rod and cap 0.00021. 0.0009L s
3.183 v Outside diameter of split sieeve beadng must be press fit

in bore. Burnish to scat sleeve bearing prior to [inish

diameter )
3.183 W ~ [nside diameter of bushing-type sleeve bearing 2.1275 21277 2.1280
3-183 f Outsidc diameter of piston pin 2.1250 2.1252 2.1248
3-183 | w-f Fit of pin in bearing 0.0023L 0.00274. 0.0042L

Refer to paragraph 3-37¢ for explanation of symbols.

3-57. Repair

a. Crankshafis,
(1) Replace crankshaflts that arc deeply
scratched, nicked, burred, sculfed or galled. Minor
imperfections in the journals may be repaired by

' polishing with a crocus cloth dipped in dry-clean-

ing solvent (P-1)-680, Type lI).

(2) Replace dowel pins (19, fig. 3-174) and
straight pins (25) in crankshafl (Oange if pins do
not fit securely in flange, or are out-of-round.
Replace dowel pins which are not within limits
specified in the repair standards (table 3-8).

NOTE
The headless grooved dowel pins in the
flywheel end flanges are availablein 0.005
and 0.010 in. oversize. Ream crankshaft
flywheel mounting flange to necessary
oversize dimensions and install new pins.
Whenever oversize pins are used, it will be
necessary to ream the flywheel and
transmission drive gearshaft accordingly.

(3) Replace a cracked crankshaft or a
crankshaft showing evidence of wear due to bent
or twisted connecting rods.

b. Connecting Rods and Beurings.
(1) Connecting rod bolts.
(@) Replace bolts that do not fit snugly in rod
and cap.
(b) Replace bolts that have damaged
threads, galted pilot diameters, or diameters that

‘are not within limits specified in repair standards

(table 3-8).
(c) Replace bolts that are cracked, scratched
or show any evidence of stretching.

(2) Connecting rod bearings. Replace all bear-
ings that do not check within limits specified in
repair standards (table 3-8) or when bearings do
not show 75 percent contact by Prussian blue
transfer after bore check.

(3) Connecting rod assembly. Discard connect-
ing rods that are bent or distorted. Straightening
of connecting rods is not pevmitted. Replace con-
necting rod assemblies which are not within limits
specified in repair standards (table 3-8). Replace
worn or damaged connecting rod bushing-type
bearings using improvised tool (fig. 3-174.1). Bur-
nish to seat bearing, then finish ream to 2.1275 to
2.1277 inches. Connecting rod bore center dimen-
sion (fig. 3-175) must be maintained.
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SLEEVE

FOR BEARING
REMOVAL |

GUIDE

FOR BEARING '.

@/ BEARING (REF)

MANDREL ASSEMBLY

BUSHING-TYPE ROD ASSEMBLY

(REF)

GUIDE |

INSTALLATION GUIDE \
q
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Figure 3-175.1. Removing or installing dushing-type bearing
using tmprovised tool.

3-58. Assembly

a. Crankshujl. Position twelve retaining plugs
(fig. 3-172), one in each end of bore through the six
crankshaft connecting rod journals. Install six
bolts and slotted nuts, securing plugs. Install six
cotter pins securing slotted nuts.

h. Crankshaft Oil Seal. Apply a light coating of
automolive and artillery grease (GAA), Specifica-
tion MIL-G-10924, to new crankshaft oi! seal (fig.
£71). Install ojl seal on crankshaft with closed, or
flat. side toward flywheel (lange. Position a new
seal spring, around crankshaft as shown. Turn one
end of spring one-half turn clockwise and the other
end one-half turn counterclockwise. Insert male

end into femalc end and release spring ends. Spring -

ends must be properly engaged. Insert the spring in
the retaining groove in the oil seal.

c. Connecting Rod Assemblies.
(1) Position connecting rod bearing halves in

3-88 Change 2

their respective rod and caps (fig. 3-170). Install
two connecting rod bolts in each connecting rod
making certain each bolt is properly seated in the
recess provided. Position rods on crankshaft in
proper location according to their identifying
number. Connecting rod Nos. 1R and 1L are as-
sembled onthejournalat the damper flange end of
the crankshaft. Right bank rods (marked R) are
installed on the damper flange side of journal.

NOTE
Alllocation numbers must be visible from
theoil pan sidewhencrankshaft and rods
are installed in the crankcase.

(2) Position connecting rod cap, with bearing
installed, on journal and mate it with the corre-
sponding rod. Secure rod and cap with tworod boits
and hexagon nuts. Lubricate the rod bolt threads
and nut seat with a light coating of automotive and
artillery grease (GAA), MI[.-G-10924. Tighten both



TAKE HALF OF THE CONNECTING
ROD BORE DIMENSION OF 4.0941 TO
4.0946 IN. TO ACHIEVE 10.998 TO
11.002 IN. BETWEEN CENTERS

NOTE: BEFORE REAMING,
LUBRICATE THREADS ON
CONNECTING ROD BOLTS
AND NUTS WITH OE-30 TYPE
ENGINE OIL OR GAA-~GREASE

ARD TIGHTEN NUTS TO A
TORQUE OF 950 LB.IN.

10.998 MIN.
11.002 MaX.
|

X B N T R N N N R R R R \

4.0941 MIN.
4.0946 MAX,

% TA034295

Figure 8-175. Connecting rod bore center dimensgions.
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nuts alternately to 100-150 pound-inches; then to
600-650 pound-inches, and to a final torque of
1250-1300 pound inches.

(3} Check the side clearance of each pair of
connecting rods against limits specified in repair
standards (table 3-8), using a feeler gage as shown
in figure 3-176. Disassemble and replace connect-
ing rods and bearings as necessary to obtain the
proper clearance.

Figure 3.176. Checking connecting rinl side clearance.

Section VII. REPAIR OF TORSIONAL VIBRATION DAMPER,
FLYWHEEL, FLYWHEEL ADAPTER, ACCESSORY DRIVE GEAR,
AND TRANSMISSION DRIVE GEARSHAFT

3-59. General

This section covers the cleaning, inspection, and
repair of the torsional vibration damper, flywheel,
flywheel adapter, accessory drive gear, and
transmission drive gearshaft. Repair standards of
the individual components follow the inspection
procedures.

3-80. Cleaning and Inspection

a. Cleaning. Refer to paragraph 3-36.
b. Inspection. Refer to paragraph 3-37.
(1) Torsional vidration damper. Inspect tor-
sional vibration damper (5, fig. 3-174) for dents or

distortion on the outer surfaces. Check for evi-
dence of leaking. Name and warning data must be
legible (figs. 3-177 and 3-178).

(2) Flywheel. Inspect flywheel (9 or 28, fig.
3-174) for elongated dowel pin holes. Mark oversize
or out-of-round dowel pin holes for repair. [Inspect
flywheel against limits specified in repair stand-
ards (table 3-9). Replace flywheels not meeting
these requirements.

(2.1) Flywheel adupter. Inspect flywheel adap-
ter (27, fig. 3-174) for elongated dowel pin holes or
loose dowel pin. Inspect flywheel adapter against
limits specified in repair standards (table 3-9). Re-
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I place flywheel adapters not meeting these stand-

ards.

(8) T'ransmission drive yearshaft. Inspect spur
gear (10, fig, 3-174) for oversize o1 out-of-round
dowel pin holes. Mark dowel pin holes for repair.

THIS IS NOT A FLYWHEEL

00 NOT USE RAWERS

" DRIFTS OR PRYBARS

TO INSTALL OR REMOVE [RS8
FROM CRANKSHAFT ¥

TA021758

-TAQ_Z_“?5 Figure 8-178. Torsional vibration damper warning data.

its specified inrepairstandards(table 3-9). Replace
gearshaft if it does not meet these requirements.

(4) Accessury drive spur gear. Inspect acces-

sory drive spur gear (8, fig. 3-174) against limits
specified in repair standards (table 3-9). Replace
accessory drive gear if it does not meet these re-

Sce foot note at end of table.
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Inspect transmission drive gearshaft against lim- quirements.
Table 3-3. Torsional Vibration Dwmper, Mlyiwheel, Accessory Drive Gear, anid Trangnissiva frive Gearshaf? Repuiv Standards
Fig. Ref. Point of Sizes and fits Wear
Component No. letter measurement of new parts limits
Torsional vikration| 3.174 a tnside diamerer of crankshatl pitat bore in dumper 42518 4.2525 4.2535
dsmper
3174 b Outside diwineter of damper hub on <rankshaft 4.2490 4.2510 4.2475
3174 a-b Fit of dumper on craekshaft 0.0005L 0.0035L 0.0060L
Flywheel 3074 &k Outside diameter of fTywheel hub on crankshaft 7.99%0 7.9990 7.9970
3174 m loside diameter of crankshaft pilot bore in tlywheel $.0000 3.0010 8.0020
3-174 k-m Fit of Nyw heel on crankshaf 0.00l0L 0.0030L 0.0050L
3174 o Ilywheel canout 0.0000 0.0150 0.0150
174 5 Inside diameter of dowel pin hotes in flywheel, oz (lywheel
I adapler
3174 T Inside diameter of dowel pin holes in fAywheel
STD 10,6262 0.6272 >
0.005 vversize 0.6312 06322 %
0.0%0 oversize 0.6362 0.6372
Flywheel 3174 t Outside diameter of dowel pin in crankshaft '
STD 0.625$ 0.6257 e
0.005 oversize 0.6305 0.6307 '
0.010 oversize 0.6355 0.6357 e
a 3.174 tr it of dowel in flywhceel, or flywheel adapier
3174 tg Fit of dowet pin in (tywheel
SID 0.0005L 0.0012L G
0.005 oveisize 0.0006L 0.0012L :
0.010 oversize 0.0005L 0.0012L &
Accesso1y drive 74 | Outside diameter of accessory drive gear mounting 9.7480 9.7500 9.7470
flange on crankshaft
3174 z Inside diameter of crank shaft pilot bore in accessory drive 9.7500 9.7520 9.7530
gear
3174 2z T'it of accessory drive gear on crankshaft 0.0000 0.0040L 0.0060L
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Table 3-9, Torsional Vibration Damper, Flywheel, Accessory Drive Gear,
and Trangmission Dyive Gearshaft Repair Standards - Continued

Fig. Ref. Point of Sizes and fits Wear
Component No. letter measurement of new parts limits
Transmission 3174 n Qutside diameter of hub on iransmisston accessosy 2.8320 2.8330 2.8315
gearshaft drive gearshaft
3.174 s Inside diameter of transmission accessory drive 2.8338 2.8346 2.8350
gearshaft pilot bore in crankshafl
3174 n-s Fit of transmission accessory drive gearshaft in 0.0008L 0.00261. 0.003SL
crankshaft
3174 p inside diameter of dowel pin holc in transmission drive
gearshaft
3-174 p Inside diameter of dowel pin hole in transmission drive
gearsha(l
STD 0.6262 0.6272 g
0.005 oversize 06312 0.6322 9
0.010 oversize 0.6362 0.6372 .
3-174 t Outsize diameter of dowel pin in crankshaft
STD 0.6255 0.6257 ~
0.005 oversize 0.6305 0.6307 .
0.010 oversize 0.6355 0.6357 =
3.174 tp Fit of dowel pin in transmission drive gearshaft
STD 0.0005L 0.00121L -
0.005 oversize 0.00051 0.0012L o
0.010 oversize 0.0005L 0.0012L H
Refer 1o paragraph 3-37c torexplanation of symbeols.

3-61. Repair

a. General. Refer to paragraph 3-38.

b. Torsional Vibration Damper. Replace tor-
sional vibration damper when it does not conform
to limits specified in repair standards (table 3-9).
Replace damper when dented or distorted or if
evidence of leaking is present. Remove minor im-
perfections with crocus cloth dipped in dry clean-
ing solvent or mineral spirits paint thinner.

¢. Flywheel and Transmission Drive Gearshaft.
Repair elongated dowel pin holes in flywheel and
gearshaft by reaming to either 0.005 or 0.010 inch
oversize. Install the appropriate oversize dowel
pins in the crankshaft. It will be necessary to line
ream the crankshaft flange, flywheel, and trans-

mission drive gearshaft to install the replacement
oversize pins.

d. Transmission Drive Gearshaft Bushing-Type
Bearing. When the gearshaft bushing-type bear-
ing needs replacement, use asuitable arbor and an
arbor press to remove bushing-type bearing as
shown in figure 3-179. Press new bushing-type
bearing into gearshaft usingarbor press as shown
in figure 3-180. Ream the bushing-type bearing
from 1.3775 to 1.3780 inch after installation. When
ovérsize dowel pins have been installed in the
crankshaft, the transmission drive gearshaft
dowel pin holes must be reamed in the proper over-
size dimension.

e. Accessory Drive Gear. Refer to paragraph
3-38 for repair of accessory drive gear.
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TAG21417
S
Faigure 3-119. Pressing bushing-type bearing from transmigsien

drive gearshaft, model AVDS-1790-2C
and AVDS-1790-2D engyines.

Figure 3-180. Pressging bushing-type bearing into trunsmission
lrive gearshaft, model AVDS-1790.2C
and AVDS-1790.2D engines.

Section VII.1. REPAIR OF POWER TAKEOFF
DRIVE HOUSING

3-61.1. General

This section covers the repair of the fuel pump
drive housing. Specilic instructions on disassem-
bly, cleaning, inspection, repair and assembly ac-
company the repair operations. Repair standards
of individual components follow the inspection
procedures. Stud identification information is in-
cluded in the repair procedures.

3-92 Change 1

3-61.2. DIsassembly

a. Remove fuel pump bevel gearshaft adapter
(17, fig. 3-180.1). Remove and discard preformed
packing (18). Remove and discard two cotter pins
(7). Remove two hexagon slotted plain nuts (6), flat
washers (5) and remove fuel pump drive bevel
gearshaft adapter (4).



1 Fuel pump drive housing
2 Encased plain sea!

3 Bevel gearshaft

4 Fuel pump drive bevel gearshaft adapter
5 Flat washer

G Hexagon slotted plain nut
7 Cotter pin

8 Flat washer

9 Hexagon slotted plain nut
10 Cotter pin
11 Spur gear
12 Gasket
13 Bushing

TM 8-2815-220-34
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14 Pipe to tube elbow

15 1fose assembl

16 Pipe to tube erhaw

17 Fuel pump bevel gearshaft adapter
18 Preformed packing

19 Bevel gearshaft

20 Plain stud

21 Plain stud

22 Shalft half coupling

23 Flat washer

24 Hexagon self-locking nut
25 Hexagen self-locking nut
26 Flat washer

Fligure 3.130.1: Fuel pump drive houzing and agseciated parts — erploded view, model AVDS-1790-2D 8 vugpine.

b. Remove and discard cotter pin (10). Remove
hexagon stotted plain nut (9), flat washer (8), and
separate bevel gearshaft (3) from spur gear (11).
Remove pipe to tube elbow (16). Remove and dis-
card encased plain seal (2).

3-61.3. Cleaning
Refer to paragraph 3-36.

3-61.4. Inspection and Repair

Refer to paragraphs 3-37 and 3-38. Refer te para-
graph 3-38d and table 3-9.1 when replacing studs.
Check parts against limits specified in repair
standards, table 3-9.2.
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Tulle 3-9.1. Power Takeaoff rive Housing Stud Identification

Fig Ref Setting No.
No No Height req'd Stud size and length
3-180.1 20 1-178 4 §16-18(:1961} x 5/16-2.1(63'6-| x 1-25:32
3-180.1 21 2332 2 1/4-20(37/61) x 1/4-28(35/64) x 1-3/16
Table 3.9.2. Pewcer Takeqtf Drive Hlousing Repair Standards
Fig. Rel. Point of Sizesand fits Wear
Cempenent No. letter measurcment of new parls limits
Spur gear iand fuel pump 3-180.1 a | Outside diameter of shaft on spur gear 0.8080 | 0.8100 | 0.8085
thvive bevel gearshart
adapter
3-180.1 b Inside diameter of bore in fuel pumpdrive bevel 0.8120 | 0.8130 | 0.8115
gearshaft adapter
3-180.1 a-b | Fit of gearin adapter 0.00201. ]0.0040L| 0.00501.
3-180.1 | a-b | End play after assembly 0.0820 | 0.0050 | 0.0070
Bevel gearshatt and fuel 3-180.1 ¢ Qutside diameter of shaft on bevel gearshaft 0.7.465 | 0.7175 | 0.7460
pump bevelgearshaft 3-180.1 d Inside diameter of bore in {uel pump bevel gear- 0.7495 | 0.7505 | 0.7510
adapter sha(lt adapter
3-180.1 c-d | Fitof gearshaftin adapter 0.0020L [0.00.40L| 0.0050L

3-61.5. Assembly

«. Install newencased plainseal (2, fig. 3-180.1) in
fuel pump drive housing (1) with lip of seal toward
front of housing (bottom of counterbore). Install
pipe to tube elbow (16).

b. Install spur gear (11) in fuel pump drive bevel
gearshaft adapter (4). Install bevel gearshaft (3)
and secure with flat washer (8), hexagon slotted
plain nut (9) and new cotter pin(10). Check end play
between spur gear (11) and fuel pump drive bevel
gearshaft adapter (4). End play must not exceed

0.007 inch after assembly. Install fuel pump drive
bevel gearshaft adapter and gears on fuel pump
drive housing studs (21) and secure with two flat
washers (5), hexagon slotted plain nuts (7) and new
cotter pins (8).

¢. Install new preformed packing (18) in groove
on fuel pump bevel gearshaft adapter (17). Install
bevel gearshaft (19) in fuel pump bevel gearshaft
adapter (17) and install the assembly in the fuel
pump drive housing (1). Check to be certain the
bevel gearshafts (3 and 19) are properly meshed.

Section VIil. REPAIR OF PISTONS, RINGS, AND PISTON PINS

3-62. General

This section covers the repair of the pistons, rings,
and piston pins. Specific instructions on disassem-
bly. cleaning, inspection, repair and assembly ac-
company the repair operations. Repair standards
of individual components follow the inspection
procedures.

3-63. Disassembly

«. Check to see if compression rings and oil
control ring are free in piston grooves before re-
moval. Mark ring grooves of sticking rings for
further detailed inspection. Place jaws of re-
mover and replacer Part No. 7950177 in the end
gap of upper piston ring (fig. 3-181). Spread ring,
lift out of groove, and remove from piston. Mark
rings for identification showing piston number
and groove location. Remove two intermediate
compression rings and oil control ring in the
same manner.

3.94 Change 1
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OiL COKTROL RING

Figure3.181, Remoring orinstalling piston cumpression 1ings
ustng remover Qud replacer.
b. Remove oil control piston ring expander
spring (fig. 3-182), by separating at parting line as
shown.

3-64. Cleaning

«a. Clean pistons (9, fig. 3-183), piston pins (8), and
piston rings (10, 11, and 12) by soakingin carbon.



Figure 3-182. Renivving or installing otl control piston ring

expander spring.

removing compound, Specification MIL-C-25107.
(Ord Type 1).

WARNING

Use goggles, rubber gloves, and rubber
apron when cleaning parts in carbon re-
meving compound. Provide adequate
ventilation. Avoid inhalation of fumes
and skin contact. If compound is splashed
on skin, flush with fresh water and wash
with alcohol. Alcohol containing 2 to 3
percent camphoris preferable.

. TAD21664
kb /
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b. Serape remaining carbon deposits trrom piston
ring grooves with a seraper or broken piston ring.
Becareful not toscratch orgouge ring grooves and
lands on piston. Clean oil drain holes and oil ring
grooves in piston. Remove carbon from oil holes in
ring grooves. Clean carbon from piston pins with
crocus cloth dipped in dry-cleaning solvent
(P-D-680, Type II).

3-65. Inspection
NOTE

It is important that all pistons be the
same size (oversize) and weight.

a. Inspect the top of the piston for oversize and
weight code identification stamps. Refer to figure
3.182.1 for stamp locations.

NOTE

Early pistons supplied as individual sparc
parts were not stamped to indicate
weight. To insure that all pistons used
for replacement are properly matched by
weight, all uncoded pistons must be
weighed and code stamped before being
installed in an engine. If the weight code
is missing or not legible, weigh the piston
and metal stamp the weight identifica-
tion code at the location shown in figure
3-182.1, using 0.25 inch high characters
in accordance with Table 3-9.3.
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ULTRASONIC INSPECTION

STAMP (U)
OVERSIZE
IDENTIFICATION STAMP
(.010, .020, .030, OR PISTON WEIGHT COOE
.040 IF OVERSIZE, IDENTIFICATION STAMP
OTHERWISE BLANK)

(REFER TO TABLE 3-9.3)

PISTON WEIGHT CODE
IDENTIFICATION STAMP

(REFER TO TABLE 3-9.3)
OVERSIZE

IDENTIFICATION STAMP
(.010, .020, .030, OR
.040 IF OVERSIZE,
OTHERWISE BLANK)

ULTRASONIC INSPECTION
STAMP (U)

OVERSIZE
IDENTIFICATION STAMP
(.010, .020, .030, OR
.040 IF OVERSIZE,
OTHERWISE BLANK)

ULTRASONIC INSPECTION
STAMP (U)

TA265697]

Figure 3-182.1. Oversize and weight code identification locations.
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b. Inspect pisten (9, fig. 3-183) for cracks, flaws or
distortion, Use a magnifying gliss and a strong
light. Small cracks will show under the light as
irregular or dark streaks. Inspect the top (tapered)
ring groove using piston ring gage, part number
12254296 (fig. 3-183.1). Insert gage in top groove.
If the shoulder of the gage touches the ring land,
the piston must be discarded. If the piston ring
gage is not available, the top groove may be
checked by measuring over pins and the
measttrement checked against limits specified in
repair standards (table 3-11)., Check the second,
third, and fourth ring grooves against limits
specified in repair standards (table 3-11). fnspect
piston for damage or broken ring lands, nicks, burs,
or scratches. Inspect piston pin bores for wear,

™ 9.2815.220-34
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cracks, or abrasions. Replace piston il b TR A—
" J w i iston pin
unserviceable. 2 Cap, connecting rod 9 Pistc.;l: £
3 Bearing, sleeve 10 Ring, piston oil control
4 Rod, connecting 11 Ring — piston compression
6 Bolt, connecting rod 12 Ring — piston compression
6 Bearing, sleeve 13 Crankshaft connecting rod
7 Ring, piston pin retainer assembly
Figure 3-183. Piston, connecting vad and associated purts -
e.ciHuded vicw,
Table 3-9.3. Piston Weight Code Identification Chart
PISTON PISTON PISTON
STAMP WEIGHT STAMP WEIGHT STAMP WEIGHT
CODE LBS. CODE LBS. CODE LBS.
S 1.75 B 7.93 H 8.11
7.76 7.94 8.12
1.77 7.95 8.13
4 7.78 C 7.96 i 8.14
7.79 7.97 8.15
7.80 7.98 8.16
3 7.81 D 7.99 K 8.17
7.82 8.00 8.18
7.83 8.01 8.19
2 7.84 E 8.02 L 8.20
7.85 8.03 8.21
7.86 8.04 8.22
| 7.87 F 8.05 M 8.23
7.88 8.06 8.24
7.89 8.07 8.25
A 7.90 G 8.08
7.9] 8.09
7.92 8.10

Change 3
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d0L

AIND €96 )
3979 FAC0ESD

[

USE END OF TOOL
IDENTIFIED AS

TOP
TAPERED RING GROOVE GAGE

PISTON NO. 11683943 ONLY

TA055584

Figure 3.183.1. Checking piston top ring groove using tapered piston ring gage.

¢. Inspect compression ring (11) and (12), and oil
control ring (10) for scuffing, scoring, chipping,
scratches or abrasions. Pay particular attention to
those rings which were found to be sticking in the
piston ring grooves. Install the three lower rings in
their original position and check side clearance as
described in (1) through (4) below.

(1) Insert remover and replacer Part No. 7950177
in end gap of ring (fig.-3-181) and install oil control
ring in bottom piston ring groove. Install two in-
termediate compression rings in the same manner.,

(2) Measure side clearance of the three bottom
rings with a thickness gage as shown in figure
3-184. Mark all rings for replacement that are not
within limits specified in repair standards (table
3-10). The upper compression ring (12, fig. 3-183)
may be checked by measuring the diameter over
roll pins or by using the tapered piston ring groove
improvised tool. Excessive side clearance indicates
worn rings and/or worn piston grooves. Less than
normal |clearance’ indicates probable damage or
breakage at the ring land.

3-96 Change 3

TA021752

Figure 8-184. Checking piston ring side clearance.



(3) Remove piston rings from piston ({1) above).
Scrape carbon from end gap and measure end gap.

(4) Place rings in the specified ring gage (table
3-10) and measure end gap of oil rings as shown in
figure 3-185). Replace rings not conforming to lim-
its specified in the repair standards (table 3-11).
Ring gages are identified according to ring size.

Some gages are dual purpose tools, i.e., each side
for adifferent size ring.

AN
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TA02{758

Figure $-185. Measuring piston ring end gap using piston 1ing

gage.
Table 3-10. Piston ring gages
Gage Ring size
Ring gage identification identification
10912589 5.7500 and 5.7700 Standard and 0.020 in. oversize
10912589-1 5.7600 and 5.7800 0.010and 0.030iu. oversize
10912589.2 0.7500 and 5.7900

Standard and 0.040in. oversize I

d. Inspect piston pin (8, fig. 3-183) for cracks,
nicks, or wear. Check diameter of pins against lim-
its specified in repair standards (table 3-11).

Tabled-11. Pistens, Pisten Rings and Piston Fins Repair Standurds

Fig. Ref. Point of Sizes and fits Wear
Component No. letter measurement of new parls limits
Piston 3.183 Diameter at bottom of skirt 30
degrees to piston pin
STD 57410 5.7420 5.7380
0.0100 oversize 5.7510 5.71520 5.7480
0.0200 oversize 5.7610 5.7620 5.71580
0.0300 oversize 5.7710 5.71720 5.7680
0.0400 oversize 5.71810 5.71820 5.7780
3.183 Diameter of top groove in
piston (measured over
0.11547 dia. pins)
STD 5.7140 5.7210 5.7040
0.0100oversize 5.7240 5.7340 5.7140
0.0200 oversize 5.71340 5.7440 5.7240
0.03000versize 5.7440 5.7540 5.71340
0.0400 oversize 5.7540 5.7640 5.7440

See footnote at end of table.
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Table 3-11. Pistons, Piston Rings and Pisten Ping Repatr Standards .. Continued

Fig. | Ref. Point of Sizes and fits Wear
Component No. | letter measurement of new parts limits
3.183| r Inside width of top intermedi- 0.0990 0.1000 0.1035
ate groove in piston
3-183| s Inside width of lower inter- 0.0980 0.0990 0.1025
mediate groove in piston
3.183| t Inside width of oil control ring 0.1880 0.1890 0.1910
groove in piston g
Piston 3.183| g Inside diameter of piston pin 2.1268 2.1270 2.1280
bore in piston
Piston pins 3-183| f Outside diameter of piston pin 2.1250 2.1252 2.1248
3-183| gf F'it of piston pin in piston 0.0016L 0.0020L 0.0032L
Piston rings 3-183| h Gap clearance of top compres- 0.0250 0.0350 ‘
sion ring when fitted in
gage
3-183| j Outside width of top inter- 0.0925 0.0935 ®
mediate compression ring
3-183| r-j Clearance between ring and 0.0055L 0.007SL. 0.0110L
piston
3-183| k Gap clearance of ring when 0.0250 0.0350 ’
fitted in gage
3-183| aa Outside width of Yower com- 0.0925 0.0935 e
pression ring |
3-183| saa Clearance between ring and 0.0045L 0.0065L 0.0100L
piston
3-183| m Gap clearance of ring when 0.0250 « 0.0350 Y
{ittedin gage
3.183| n Outside width of oil control 0.1855 0.1865 U
ring
3.183| t-n Clearance between ring and 0.0015L 0.0035L 0.0055L
piston
3-183| p Gap clearance of ring when 0.0350 0.0450 -
fitted in gage
3-190J ¢ Cylinder bore diameter
measured up 2.250 inches
from bottom of cylinder
skirt
STD 5.7510 5.7530 5.7580
0.0100 oversize 5.7610 5.7630 5.7680
0.0200 oversize 5.7710 5.7730 5.7780
0.0300 oversize 5.7810 5.7830 5.7880
0.0400 oversize 5.7910 5.7930 5.7980
3-183] u-¢ Fit of piston in cylinder bore, 0.0090L. 0.0120L 0.200L
3-190 measured up 2.250 inches
from bottom of cylinder
skirt, 90 degrees to piston
pin

Refer to paragraph 3-37¢ for explanation of symbols.

3-66. Repair

a. Replace pistons which are distorted, cracked,
worn, abraded, or if oil holes in the ring lands can-
not be cleared, or if lands are damaged or broken.
Replace pistons that are badly bured, nicked, or
scratched. Remove minor burs, nicks or scratches
from pistons with crocus cloth dipped in dry-clean-
ing solvent (P-D-680, Type I1). Replace pistons
which are not within limits ‘specified in repair
standards (table 3-11).

b. Piston rings cannot be repaired. Replace rings
that are scuffed, chipped, scratched, or when they
show signs of abrasion. Replace rings when not

3-96.2 Change 3

within limits specified in repair standards (table
3-11).Replaceoil control rings if drain holes cannot
becleared.

¢. Replace all piston pins which are cracked, or
have deep nicks or scratches. Remove minor nicks
or scratches with crocus cloth dipped in dry-
cleaning solvent (P-D-680, Type I1). Replace piston
pins that are not within limits specified in repair
standards (table 3-11),

3-67. Assembly

a. Check marking on rings and install the upper
(tapered) compression ring and the two inter-



mediate compression rings with the marking
“TOP" or “PIP” mark toward the piston dome. @il
control rings are symmeltrical and may be installed
with either side up. Install all rings using remover
and replacer Part No. 7950177 as shown in figure
3-181. Use care in installing rings to avoid damag-
ing ring lands or distorting rings.
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b. Install piston pin in bore of piston. The piston
pinretaining ringsshould not beinstalled untilthe
piston and cylinder are installed on the engine,
paragraph 3-164h.

Section IX. REPAIR OF CYLINDER ASSEMBLY

3-68. General

This section covers the repair of the cylinder as-
sembly. Specific instructions on disassembly,
cleaning, inspection, repair and assembly accom-
pany the repair operations. Repair standards of
individual components follow the inspection pro-
cedures. Stud identification information is in-
cluded in the repair procedures.

3-69. Disassembly
a. Cylinder.

NOTE

The twelve rocker arm cover assemblies
are machined with cylinder assemblies as
matched units. The covers are stamped
with matching letters and numbers (fig.
3-64) to correspond with the letter and
number stamped on the cylinder. Keep
covers with their respective cylinders.

(1) Place cylinder with valves, springs, and re-
tainers on removing and inserting valve stand (fig.

- 3-186).

(2) Secure valve lifter assembly Part No.
. 87615635 (fig. 3-186) to the cylinder head with four
cover bolts and flat washers.

WARNING

The valves and locks are under heavy

spring tension. Exercise extreme care

when removing locks, retainers and
springs.

(3) Compress exhaust valve spring and upper
retainer. Remove two valve locks (fig. 3-187), from
thegroovein valve stem. Tap valve spring retain-
ers to free locks. Carefully loosen lifter screw to
release valve springs. Remove valve lifter assembly.

(4) Removeintake valve spring upper retainenr.

(5) Remove exhaust valveinner, intermediate,
and outer valve springs, upper retainer and
exhaust valve rotor (fig. 3-188), from valve stem.
Removeintakevalvesprings,retainer,and seat in
the same manner.

(6) Remove the cylinder from removing and
inserting valve stand (fig. 3-188) making certain
valves do not drop out. Replace cylinder on side
and remove the intake and exhaust valves through
the cylinder bore.

NOTE

Temporarily install valve rocker arm cov-

ers on cylinders with two bolts to prevent

damage and mismatching of parts. Refer

to figure 3-64 for cover and cylinder iden-

tification.
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VALVE LIFTER ASSY

VALVE LIFTER ASSY

3 INTAKE
VALVE SPRING

TADZI619

Figure 3-18?. Compressing exhaust valve sprinys to remove or
install upper valve sprivg retainer locks.

VALVE REMOVING AND
INSERTING STAND TA021600

Figure 3-186. Cylinder showing position of vatve lifler
essembly and removing and inscr;\l‘iny valve stand.

o B
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Figure 3.188, Removing ar instafliug valve springs, upper

retaivers, and vxhoust valve roler.

b. Valve Rocker Arm Covers. Remove two plugs
(13, fig. 3-190), and remove valve rocker shafts (14 and
31) from valve rocker cover (15). Shaft has a 1/4-28
UNC puller screw tapped opening. Remove exhaust

™ 9-2815-220-34

valve rocker arm (29) and intake valve rocker arm
{30). Remove valve rocker adjusting screw nuts (23)
and remove valve rocker adjusting screws (34).
NOTE
Do not remove intake valve rocker arm
bearing sleeves (32) and exhaust valve
rocker arm bearing sleeves (33) unless in-
spection 3-71d indicates bearing sleeves
must be replaced.

3-70. Cleaning

a. Clean cylinder and associated parts and remove
heavy carbon deposits from combustion chamber with
a scraper or blunt tool which will not nick or scratch
the surface. Remove only the heavy carbon deposits.
Surface need not be cleaned to a mirror finish.

b. Clean carbon from fuel injector nozzle seat using
nozzle carbon cutter Part No. 10882949 as shown in
fionire 2189

r

b

Ly

RN

Figure 3.189. Cleaning carbon dvoposits from ficel injector nozzle

scat wsing nozzle carbun cutter.

c. Soak cylinder in carbon removing compound to
remove carbon and other foreign material from dome
and valve ports,
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1 1 ARAST
1 Exhesust velve seat 20 Machine boit
2 Exhesust valve 21 Packing with retainer
8 Intake valve 22 Machine bolt
4 [ntake valve seat 23 Flat washer
6 Cylinder and head 24 Valve adjlt’l:ling access cover
8 Intake velve guide 256 Machine bolt
7 Intske valve apring seat 26 Flat washer
8 Quter valve compression spring 21 Velve gdjusting cover gasket
9 Intermediate valve comPression ppring 28 Valve rocker gdjusting screw nut
10 Inner valve oom?reuion spring 23 Exhsust valve rocker arm
11 Intake valve spring upper retainer 30 [ntake valve Tocker arm
12 Intgke and exhaust lock valve spring retainer 31 Exhaust valve rocker shaft
18 Valve rocker shaft hole plug 32 [ntake valve rocker arm bearing Blceve
14 [ntake valve rocker shaft 33 Exhaust valve rocker srm besring sleeve
16 Velve cocker support cover 34 Valve rocker adjusting screw
16 Flat washer 5 Insert, cam bearin
17 Mechine bolt 36 Exhsust valve guide
18 Flat washer 37 Exhaust valve rotor
19 Machine boit 88 Exhaust valve spring upper retainer

Figure 3.190. Cylinder and head assembly and nssociated parts — exploded view,
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I Insert, screw thread

2 Intake manifold stud

3 Insert, sceew thread

4 Stud, oil cooler support Irame
S [Insert, screw tirrcad

8 Cover

6 Insert,screw thread
7 tusert, screw thread

9 Insert, screw (hread
1O Pin, straight, headless

TA0?21975

11 Stud, plaine

12 Stud, plain

13 Cylinder

141 Nut, extended washer
{5 Preformed packing

Figure 3-19), Cyltinder and head and associated ports - exploded view.

3-71. Inspection

a. Valve Guides. Inspect valve guides (6 and 36,
fig. 3-190), for cracks, galling, erosion, or scuffing.
Check guides against limits specified in the repair
standards (table 3-13).

b. Valve Seat Inserts. Inspect inserts for pitted
surfaces, If inserts are cracked, loose, or damaged
beyond repair, the cylinder must be replaced.
Check valve seat contact by lightly bluing face of
insert with Prussian blue and placing a new valve
into position on valve insert. Rotate valve one-half

turn on insert and check valve seat for Prussian
blue contact. Valve seat must show contact all
around {360%), as indicated by Prussian blue trans-
fer, to quality as a serviceable insert. Inserts that
do not show 360° contact must be marked for re-
pair. If valve seat inserts can be made serviceable
Ly grinding; repair as outlined in paragraph 3-72.

¢c. Cylinder Bore Diniensions. Standard and
oversize cylinder assemblies are identified by the
stcel stamped part number located on the cooling
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fan shroud bracket mounting flange on the
exhaust port side of the cylinder assembly (fig.
3-192). See table 3-12 for oversize assembly iden-
tification number.

PART MUMBER

s

.
ry

777 9 EXHAUST
% { eort 7

S ©
00

TAG21610

Figure3.192. Location of standard and oversize cylinder
assembdly identification numbers.

Table 3-12. Tabulation of Standard and Oversize Cylinder Assembly Ident\fication Numbers

Part number Bore size Bore diameter
10951304 STANBARD 5.751 - 5.753
10951304-1 0.0100VERSIZE 5.761 - 5.763
10951304-2 0.020 OVERSIZE 5.971-5.773
10951304-3 0.030 OVERSIZE 5.781-5.783
10951304-4 0.040 OVERSIZE 5.791-5.793

(1) Cylinder bores may taper slightly at the
head end (at room temperature). The tapered
section expands and is essentially straight at
operating temperature.

(2) With cylinder at room temperature, take
two cylinder bore measurements at point A
through E, repair standards (table 3-13) and fig.
3-193. Measure diameter approximately parallel to
line of valves, and then take measurement 90 de-
grees to first measurement. Average the meas-
urements.

NOTE: ALL OIMENSIONS SHOWN |
ARE IN INCHES, — |
— c—
20TTOM |,
OF SHMT et . ;
- 8.25 —
9.1
- 10.50 >
TA126148]

Figure 3-193. Cylinder bore dimensions.

(3) Head end average measurements must not
exceed flange end average measurements.

(4) Compare the measurements taken 90 de-
grees apart. Each two measurements must be
within 0,003 inches of each other. If the difference
exceeds 0.003 inches, the cylinder is out-of-round
and must be marked for repair.
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(6) Inspect tamshaft bearing inserts (35, fig.
3-190) for pitting, galling, burs, and nicks. Fine
scratches on bearing inserts are not cause for re-
jection. Pitting or any other form of destruction to

. the bearing surface is cause for rejection. Spread a

thin coat of Prussian blue over the backs of the
bearing inserts and install in their original loca-
tion on cylinder assembly and rocker box cover.
Secure rocker box cover to cylinder assembly with
four bolts (20) and washers (21). Torque tighten to
275-325 in. lbs. Check the insert diameter of bear-
ing inserts (35) with a dial bore indicator against
the limits specified in repair standards (table 3-13).
Replace bearing inserts that do not meet these
requirements.

{6) Inspect cylinder head and barrel cooling
fins for possible repair (para 3-7%f).

d. Valve Rocker Arm Covers and Associated
Parts.

(1)Valverockerarm cover. Inspect valve rocker
support cover (15, fig. 3-190) for cracks. Inspect
camshaft bearing insert surface for galling, pit-
ting, burs, and nicks. Check cover against limits
specified in repair standards (table 3-13). Check
valve adjusting access cover (24, fig. 3-190) for
cracks and forwarpage. Replace cylinder assembly
when cover is unserviceable.

(2) Valve rocker arms. Inspect valve rocker
arms (29 and 30) for cracks, using a magnifying
glass (five power magnification minimum) and a
strong light. Inspect the bushing-type bearing



sleeves in the rocker arms for scoring and loose-
ness. Check bearing sleeves against limits
specified in repair standards (table 3-13). Replace
bearing sleeve that do not meet these limits. In-
spect valve rocker arm rollers for scuff or score
marks and looseness on hub. Rotate roller and
check clearance between roller and hub by mount-
ing rocker arm securely in a soft-jawed vise. Set a
dial indicator against contact surface of roller and
move roller through extremes of its travel. Check
reading on the dial indicator, Limits should be
0.005S5 in. maximum. Replace rocker arms if
rollers or hubs are damaged. Inspect adjusting
screws (34) for stripped or damaged threads. Check
screw by turning screw in and out of rocker arms.
Screw must turn freely. Check swivel pad and
adjusting screw for free rotation. Mark damaged
parts for replacement.

(3)Valve rocker arm shafls. Check valve rocker
arm shafts (14 and 31) for cracks, scuff, scores and
metal pick up or plugged oil passages. Check shafts
against limits specified in repair standards (table
3-13). Repair or replace unserviceable shafts (para
3.729). _

{4)Valves.

(a) Valve head. Check intake and exhaust
valves (2 and 3, fig. 3-190) for evidence of pitting,
imperfect seating, cracks or warpage on valve
head. Heavy discoloration, burning, erosion, or a
heavy carbon deposit on valve face indicates a
warped valve. A light frosted appearance or minor
discoloration on valve face does not indicate a

TM 9-2815-220-34

warped or unserviceable valve.

(b} Valve stem. Inspect the valve stems and
the locking groove in the stems for pitting, scoring,
cracks, or damaged tips. Check valves against lim-
its specified in repair standards (table 3.13). Re-
place valves that are warped, cracked, or unserv-
iceable.

NOTE
Do not interpret termination of chrome
plating on stem as a crack.

(5) Valve springs. Inspect inner spring (10, fig.
3-190), intermediate spring (9}, and outer spring (8)
for wear, cracks, set or other evidence of failure.
Check all springs against limits specified in the
repair standards (table 3-13).

(6) Valve spring retainers, valve rotors, and
locks. Inspect valve spring retainers (11 and 38)
and intake spring seat (7) for wear and cracks.
Check exhaust valve rotor (37) by rotating inner
section. Inner section must rotate freely. Inspect
rotor for wear or cracks. Inspect spring retainer
locks for wear or cracks. Worn locks will have
ridges on top face. Replace any unserviceable
parts.

NOTE
Three different models of exhaust valve
rotors, all manufactured by one manufac-
turer, are optional in this cylinder assem-
bly. Two of these optional rotors will ro-
tatein either direction. The other optional
rotor will rotate in one direction only.
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Table 3-18. Cylinder Aggembly Repair Standards

Fig. Ref. PPoint of Sizes and fits of Wear
Component No. Iettcr measurement new parts limils
Cylinder 3-193 Bore diameter A thru E 5.7510 5.7530 5.7580
Cylinder 3-193 0.0100 Oversize Bore 5.7610 5.7630 5.7680
diameter A thru &
Cylinder 3-193 0.0200 Oversize Bore 5.7710 5.7730 5.7780
diameter A thru E
Cylinder 3-193 0.0300 Oversize Bore 5.7810 5.7830 5.7880
dizmeter A thru E
Cylinder 3-193 0.0400 Oversize Bore 5.7910 5.7930 5.7990
diameter A thiu E
3-183 Maximum out-of-round 0.0020 0.0040
of cytinder bore
3-183 v Piston diameter al bottotn
of skirt, 90 degrees to
piston pin
Standard 5.7410 5.7420 5.7380
0.0100 oversize 5.7510 5.7520 5.7480
0.0200 oversize 5.7610 5.7620 5.7580
0.0300 oversize 5.7710 5.7720 5,7680
0.0400 ovessize 5.7810 5.7820 5.7780
3-183 v Fit of piston in cylinder 0.00751. 0.0L1SL 0.02151.
3-190 c bore measured up 2.250
inches from botiom of
cylinder skirt, 90
degrees to piston pin
3.190 p Inside diameter of 0.7495 0.7505 ¢
exhaust valve guide
bore in cylinder head
3-190 n QOutside diameter of
exhaust valye Buide
Standard 0.7525 0.7530 4
0.0100 oversize 0.7625 0.7630 C
0.0200 oversize 0.7725 0.7730 Q
3-190 n-p Fit of exhaust valve 0.0020T 0.0035T ¢
guide in cylinder head
bore
3-190 q Inside diameter of cam- 13115 1.3135 1.3140
shaft bearing in cylinder
at proper torque tight-
ness
3-257 g Outside diameter of 1.3090 1.3100 1.3085
3-258 journals on camishalts
3-190 qg Fit of journal in 0.001 1. 0.0045L 0.0055L
3-257 bearing
3-258
Valve Guidesand | 3-190 e Outside diameter of in-
Valves take valve guide
Standard 0.6890 0.6895 .
0.0100 oversize 0.6990 0.6995 :
0.0200 oversize 0.7090 0.7095 .
3-190 d Inside diameter of in- 0.6870 0.6880 ¢
take vatve guide bore
in cylinder head
3-190 ed I*it of intake valve 0.0010T 0.0025T s
guide in bore

See foot note at end of table
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Table 3-13. Cylinder Assembly Repair Standards — Conlinued

TM 9.2815-220-34

Fig. Ref Paint of Sizes and fits Wear N
Component No. Letter Measurement of npw parts limits
VYalve Guides and 3190 | f {nside diameter of intake 0.49% 0.5005 0.5035
Valves valve guide
3190 | b Outside diameter of intake 0.4975 0.4980 0.4970
valve stem
3.190 | b.f Fit of intake valve stem in 0.0015L 0.0030L 0.0865L
guide
Angle of intake valve seat 74 degrees, 45 minutes to
with valve stem 75 degrees, 15 minutes
3190 | n Qutside diameter of exhaust
valve guide
STD 0.7525 0.7630 "
0.0100 oversize 0.7625 0.7630 e
0.0200 oversize 0.7725 0.7730 ¢
319 | p Inside diameter of exhaust 0.7495 0.7605 .
valve guide bore in cylinder
head
3.190 | n-p Fit of exhaust valve guide in |  0.0020T 0.0035T ’
bore
3.190 | m Inside diameter of exhaust 0.5615 0.5625 0.5655
valve guide
3190 | a Outside diameter of exhaust 0.5570 0.5580 0.5565
valve stem in guide
3-190 | a-m Fit of exhaust valve stem in 0.08351, 0.00551, 0.0090L
guide
Angle of exhaust valve seat 45 degrees, 00 minutes to
with valve stem 45 degrees, 15 minutes
Valve springs 319 | g Outer valve compression
spring (large)
Scale reading at 156 inch 134.2 Ibs + 1342 lbs s
length
Scale reading at 226 inch 85.4 1bs + 4.27 Ibs .
length
Maximum solid height 147 inch -
3190 | h Intermediate valve compres-
sion spring (medium)
Scale reading at 156 inch 81.4 Ibs + 814 Ibs b
length
3190 | h Scale reading at 226 inch 51.71bs £ 2.60 Ibs. -
length
Maximum solid height 1.34 inch s
3.190 | Inner valve compression
spring (small)
Scale reading at 137 inch 439 1bs + 439 lbs °
3 length
Scale reading at 207 inch 262 lbs + 131 Ibs *
length
Maximum solid height 1.28 inch o
Rocker arms and 3190 | k Outside diameter of valve 0.7480 0.7485 0.7470
rocker arm shafts rocker arm shafts
3190 | r Inside diameter of sleeve in 0.7495 0.7605 0.7520
rocker arm
3-190 | kr Fit of shaft in sleeve bearing 0.00t0L 0.0025L 0.0060L
3190 | t Side clearance between rocker 0.0080 0.0140 0.0200
covers and rocker arms
3-190 | s Rocker roller radial clearance 0.0020L 0.0030L, 0.0055L

Reler to paragraph 337 for explanation of symbola.

Table 3-14. Cylinder Standard Stud Identification

Mg. Ref, Setting No.

No, No. height req'd. Stud aie snd length
3-191 2 31/32 36 5/16-18 (13/16) x 5/16-24 (19/32) x 1-11/16
3-192 4 1-.3/32 12 7/16-14 (25/32) x 7/16-20 (1-1/64) x 1-27/32
8191 11 2132 24 5/16.18 (11/16) x 5/16.24 (9/16) x 1-5/16
3-191 12 31132 48 3/8-16 (53/64) x 3/8.24 (7/8) x 1-34
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3-72. Repair
a. Cylinder Interier.
(1) Valve guide replacement

(a) Replace any cracked, galled, eroded, or
scuffed intake and exhaust valve guides {6 and 86,
fig. 3-190) or guides which do not conform to limits
specified in repair standards (table 3-13).

NOTE

The intake and exhaust valve guides are
removed from the cylinder in the same
manner. Mechanical puller Part No.
10882953 is used for intake valve guide
removal and mechanical puller Part No.
10882954 is used for exhaust valve guide
removal.

(b} Insert screw of mechanical puller Part No.
10882953 through the valve guide and puller (fig. 3-
186). Install nut on end of puller screw and tighten to
remove valve guide from cylinder,

WARNING

Wear gloves when handling heated parts.

NOTE
Preheat entire assembly in oven to 350°F.
maximum before removing valve guide.

=d

PULLER SCREW / -

! INTAKE VALVE GUIDE
+~— NECHANICAL PULLER

Figure 3.194. Hemoving iutake valve guide wiing mechanical
puller,
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NOTE

The intake and exhaust valve guides are
installed in the same manner. Valve guide
replacer Part No. 10883052 is used for
replacing intake valve guide, and valve
guide replacer Part No. 10883053 is used
for replacing exhaust valve guide.

Heat cylinder assembly to 350°F. max. and

chill guides before installing.

{c) Remove ferrule (fig. 3-195) from end of
valve guide replacer.

(d) Place new valve guide over replacer with
short end of guide entering hollow replacer handle.
Replace ferrule to retain guide or replacer.

INTAKE VALVE
GUIDE REPLACER

GUIDE

CRRIGLE TAB21620

Figure 3.195. Positioning intake valve guide on valve guide

replacer.

(e) Place 3ssembled intake valve guide (fig. 3-
196) and valve guide replacer Part No. 10883052 into
valve guide bore in cylinder. Carefully drive guide
into cylinder until flange on guide is positioned
against top face of guide bore.

(/) Remove ferrule from replacer and withdraw
replacer from valve guide, Instal{ exhaust valve guide
in the same manner using valve guide replacer Part
No. 108830658.
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Figure 3-196. {nsinlling intake valve guide using valve guide

replacer.

NOTE
After new valve guides are installed, they
must be reamed to specified size to assure
proper clearance between valve guide and
valve stem.

(¢) Install the reamer bushing Part No.
11642088 into intake valve seat as shown in figure 3-
197. Use hand reamer Part No. 708398 to rough ream
and hand reamer Part No. 7083699 to finish ream in-
take valve guides as shown in figures 3-197 and 3-198.
The exhaust valve guides may be reamed in a similar
manner using reamer bushing Part No. 11642089,
rough hand reamer Part No. 7083696, and finish hand
reamer Part No. 7083697.

TM 2.2815-220-34

INTAKE VALVE GUIDE
HAND REAMER

" INTAKE

INTAKE VALVE
REAMER BUSHING TA021568

Figure 3.197, Intake valve guided hand reamer and reamer
bushing positianed in cylinder head — sectional view.

“g YALVE GUIDE

TAGZIS50

Figure 3.198. Reaming intoke valve guide, using hand reamer
and reamer bushing.
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(2) Valve seats. Replace cylinder assembly (5, fig.
3-190) when inserts are cracked, loose or excessively
worn in the cylinder. Grind seats which do not show
360° contact with valve face. Grind inserts (fig. 3-199)
as described in (a) and (b} below.

(a) A 45 degree angle grinding stone must be
used to grind exhaust valve seat and a 15 degree
angle grinding stone must be used for intake valve
seats. Dress seat on the insert with stone, using valve

seat grinding machine. After dressing seat of insert,
check valve contact as described in paragraph 8-71b.
(b) When 360° contact is obtained, narrow seat
on insert to width specified in figure (3-199) by grind-
ing inner wall and exposed face of insert to the
angles specified. Keep valve seat area as near a8
possible to center of valve face. Yalves should never
seat at the top or bottom of the valve face area.

. . INSERT SEAT WIDTH (NEW) 0.0600 MIN
=19 0.0890 MIN 070700 VAX
MIN SEAT ANGLE ,\ m—;&g/ T, )\Q

30°
INTAKE VALVE

K/— 0.1200 SEAT WIDTH (MAX)

_[IS" t 15'

ase +15° 3
- 00°
MIN SEAT ANGLE

EXHAUST YALVE

NOTE. ALL OIMENSIONS SHOWN
ARE IN INCHES.

SEE REGRIND ON THIS LINE . . SEE
NOTE 1 WHEN WIDTH OF VALVE 450 B NOTE |
INSERT EXCEEOS 0.1200 | SEAT WIDTH
(MAX)
0.1200
30°
NOTE 1
NEW REPAIR
INTAKE YALVE  6.355 TO 6.369 6.3740
EXHAUST VALVE 7.010 TO 7.024 7.0340

TA126154

Figure 3.199. Valve and volve seat insert grinding diegram.

b. Cylinder Bore. Replace cylinder assembly when
cylinder bore dimensions are not within limits
specified in the repair standards (table 3-13), or when
average dome end measurement is larger than
average flange end measurement. The cylinder
assembly should also be replaced when the cylinder
bore has excessive scratches, scoring or ring ridge or
when the bore is glazed or smooth.

c. Camshaft Bearing Sleeves. Fine scratches on the
bearing surface are not cause for rejection. Replace
camshaft bearings when the bearing surfaces are
scored, galled, or deeply pitted, or when bearings do
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not conform to the limits specified in the repair stan-
dards (table 3-13).
d. Cylinder Exterior.

(1) Cooling fins. Straighten bent fins as near as
possible to their original spacing. Replace cylinder
assembly when more than one percent of barrel
cooling fin area is broken. Replace cylinder assembly
if head fin is broken more than half the depth of the
fin or more than two inches long. A cylinder assem-
bly can be used if it has not more than three ac-
ceptable defects, or if no two of the defects are on ad-
jacent fins. Repair damaged cylinder head fins as



described in (a) and (b) below.

(a) Use a fine mill file to remove sharp corners
of broken head fins. Do not remove more metal than
neceasary to produce a amoothly blended edge on the
damaged fin.

(b) Depth of any blended fin must not be less
than 60 percent of its original depth. When blended
fin is less than 60 percent of original depth, replace
cylinder assembly.

(2) Studs and inserts. Replace damaged, bent or
stripped studs as deacribed in paragraph 8-88 and
Cylinder Standard Stud Identification (table 3-14).

Replace defective helical-coil inserts as described in -

paragraph 8-39.
e. Valve Rocker Arm Covers.

(1) Repair or replace damaged parts. Replace
cylinder assembly when valve rocker arm cover is
cracked or has deep scratches or nicks on the mating
surface. Replace cylinder when cover damaged can.
not be removed by polishing with crocus cloth

dipped in dry-cleaning solvent (P-D-680, Type II).

(2) Replace cylinder assembly when valve rocker
cover does not conform to limita specified in the
repair standards (table 3-13). Replace damaged screw
thread inserts as instructed in paragraph 3-39.
Replace cracked adjusting covers. Remove minor
nicks, burs, or scratches from mating surface with
crocus cloth dipped in dry-cleaning solvent
(P-D-680, Type IT).

f. Valve Rocker Arm.

(1) Replace valve rocker arms (29 and 89, fig. 3-
180) when cracked or worn or if the valve rocker arm
roller and bushing are worn or damaged.

(2) Replace adjusting screw (34) when threads
are stripped or damaged or when screw binds in
rocker arm. Replace adjusting acrew when swivel pad
does not rotate freely on screw.

g Valve Rocker Arm Shaft Assemblies.

(1) Replace cracked or deeply scored rocker arm
shaft assemblies (14 and 31, fig. 8-190).

(2) Replace rocker arm shafts that do not con-
form to limits specified in the repair standards (table
8-13).

h.) Valve, Springs, Spring Retainers and Rotors,

(1) Valves.

(a) Discard valves (2 and 8, fig. 8-190) which do
not conform to limita specified in repair standards
(teble 8-18). Discard valves having warped, cracked,
pitted or burned faces. Discard valves having badly
pitted, scored, scratched stems or locking grooves.

TM 9.2815-220-34

(b) Reface slightly pitted or burned valves that
do not have 860° of contact to limita specified in
figure 3-199. Discard valves that cannot be refaced to
these limits. Check valve length from seat contact to
tip of stem after grinding, as shown in figure 8.199.
Discard valve if length is not within limita specified,

(2) Valve springs. Replace springs (8, 9, and 10,
fig. 8-190) when worn, cracked or otherwise damaged.
Replace springs that do not conform to limits
specified in repair standards (table 3-18).

(3) Valve spring retainers, valve rotors, and valve
locks.

(a) Replace upper intake and exhaust valve
spring retainers (11 and 38, fig. 3-190) and valve
spring seat (7) when cracked or worn.

(b) Replace valve rotors (37) when inner sec-
tion does not rotate freely or when assembly is worn
or cracked. Replace valve lock spring retainers (12)
when worn or cracked.

3-73. Assembly

a. Cylinders.

(1) Install intake valve (8, fig. 8-190) and exhaust
valve (2) in their respective guides in cylinder (6).
Hold valves in position and place the cylinder on
valve removing and inserting stand (fig. 3-186).

(2) Install the exhaust valve rotor (37, fig. 8-186)
outer, intermediate and inner springs (8, 9, and 10),
and exhaust valve spring upper retainer (38) over the
exhaust valve stem &8s shown in figure 8-188. Install
the lower intake valve spring seat (7) outer, in-
termediate and inner springs (8, 9, and 10), and upper
intake valve spring retainer (11) over the intake stem
in the same manner. Comprest valve springs and in-
stall valve locks following instructions which ac-
company figure 3-200.

(a) Position the valve lifter assembly Part No.
8761636 over the valve springs and retainers and
secure in position with four 6/16 x 1-3/8 bolts and 6/1§
in. flat washers,

(b) Compress valve springs and retainers with
acrews and install two valve lock spring retainers (12)
in the groove of each valve stem. Release valve spring
compression. Remove valve lifter assembly Part No.
8761636 from cylinder and remove cylinder from
stand. s
(c) Check valves lor leakage by placing
cylinder on its side with intake or exhaust port up
and filling valve porl with dry-clcaning solvent
(P-D-680, Type II}and observing valve seat area [or
fluid leakage.
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VALVE REMOVING AND
INSERTING STAND

TA021630

Figure 3.200. Compressing valve springs using valve lifter

assembly,

b. Valve Rocker Arm Covers. Install valve rocker
adjusting screws (34) and nuts (28, fig. 3-190).
Position intake valve rocker arm (30) in valve rocker
cover (16) and install valve rocker shaft (14). Install
plug (13). Position exhaust valve rocker arm (29) in
valve cover (16) and install valve rocker shaft (31). In-
stall plug (13).

NOTE Deleted.

Section X. REPAIR OF OIL PUMP ASSEMBLY AND ASSOCIATED PARTS

3-74. General

This section covers the repair of the oil pump assem-
bly (fig. 3-201) and associated parts, Specific in-
struction on disassembly, cleaning, inspection, repair
and assembly accompany the repair operations. Stud
identification information is included in the repair

procedures.

3-75. Disassembly

3-108 Change 3

CAPTIVATED BOLT

TA021984

Figure 3.201. Oil pump ossembly.



1 Machine bolt

2 Self.locking nut

3 Flay washer

4 Oil pump gear cover

6 Self-locking nut

6 Qil pump tmpeller drive spur gear
7 Plain nut

8 Washer key

13 (Anr;nular ball![ beu:'Irls

Pump ve cluater spur gear

11 Thrust washer daag
12 Thrust washer bearing

18 01 pump ﬁe" plate

14 Preasure oil pump housing cover
15 Bearing, aleeve

16 Level ofl pump drlven impeller
17 Leve) oil pump drive Impeller
18 Lock plate

19 Machine bolt
20 Screw thread ineert
21 Scavenge oil pump houring cover
22 Ojt pump driven impeller shaft
23 Make-up ofl pump drive impeller
24 Scavenge oil pump bearing
26 Stud

Figure 3202, Qil pump
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apecrew

86 Flat washer

Pressure oil pump intake screen

87 Pressure oil pump earing esleeve

88 Bearing sleeve

89 Pressure oil pump houslng

40 Pressure olldpump driven impeller

41 Presaure and scavenge oil rumg housing spacer
42 Scaven e oil pump driven Impeller

48 Scaven e oil pump drive impeller

44 Scavenge oil pump housing

46 Stud

48 Stud

47 Driven oll rump oll make-up impeller

48 Makeup oil pump drive shaft

49 Machine bolt
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2
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bly — exploded view.
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i. Preforsned packing

2. Preformed packing

3. Oil pump transies leveling
tube assembly

4. Capscrew

S. Seal

6. Rubber steip

7. Rubber strip
8. Self-locking nut
9. Oi) pan pressure
compartment baftle
10. Machine boll
1. l.ockwasher
2. Hexagon capscrew

s TA12610010

13. Flat wacher

14. Seal

15. Seal

16. Machine bolt

17. Lockwasher

18. Pressure compartment
bracket

Figure 3.203. Oil pump assembly and associated ports.

a. Cut locking wire and remove oil pump pressure
relief valve cap (33, fig. 3-202). Separate pressure
relief valve (30), outer compression spring (32), and
inner compression spring (31) from valve cap. Remove
capscrew (34) and flat washer (35) from pump
mounting flange. Remove and discard two preformed
packings (1, fig. 3-203), seal (14) and two seals (15).
Remove two self-locking nuts (2, fig. 3-202), two flat
washers (3) attaching oil pump gear cover (4) to oil
pump. Remove three self-locking nuts (2) and flat
washers (3). Remove three bolts (1), and remove gear
cover (4). Straighten tabs on washer key (8) and
remove plain nut (7) and washer key (8) from oil
pump drive gear shaft (27). Remove oil pump drive
cluster gear (10) and thrust washer bearing (12) from
oil pump drive gear shaft (27). Position a brassrod or

.driftbetween scavenge oil pump driven and drive im-

pellers (42 and 43) through opening in scavenge oil
pump housing to hold impellers stationary. Remove
self-locking nut (5) and remove oil pump impeller

3-110 Change 2

drive spur gear (6). Remove oil pump gear plate (13).
Remove remaining three self-locking nuts (2) and flat
washers (3) securing pressure oil pump housing cover
(14) to pressure oil pump housing (39). Remove
housing cover (14). Remove level oil pump driven im-
peller (16) from oil pump driven impeller shaft,
Remove level oil pump drive impeller (17) from oil
pump impeller drive shaft.

b. Remove lock plate bolt (19) securing lock plate
(18) to scavenge oil pump housing cover assembly,
Remove lock plate. Remove six self-locking nuts (2)
and flat washers (3) securing cover assembly (21) to
scavenge oil pump housing (44). Remove cover assem-
bly. Remove two driven make-up oil pump impellers
(47) and one make-up oil pump drive impeller (23)
from scavenge oil pump housing (44). Remove make-
up oil pump drive shaft (48} and oil pump driven im-
peller shaft (22). Remove scavenge oil pump housing
(44) from pressure oil pump housing (39). Remove
scavenge oil pump driven impeller (42) and scavenge



oil pump drive impeller (43) from scavenge oil pump
housing. Remove pressure and scavenge oil pump
housing spacer (41) from pressure oil pump housing
(39) and remove oil pump drive gear shaft (27) from
spacer. Remove oil pump impeller drive shaft (29)
and pressure oil pump driven impeller (40) from
pressure oil pump housing (39). Remove four oil pump
intake screen machine bolts (49) and flat washers (3)
and remove pressure oil pump intake screen (36) from
pressure oil pump housing (39).

™ 9-2815-220-34

3-77. Inspection
Refer to paragraph 3-37. Inspect parts against limits

specified in the repair standards (table 3-15).

3-78. Repair

Refer to paragraph 3-38d and oil pump stud iden-
tification (table 3-12). Refer to paragraph 3-39 when
replacing helical-coil and screw thread inserts.
Replace damaged studs and parts that do not con-
form to limits specified in repair standards (table 3.
16).

3-76. Cleaning
Refer to paragraph 3-36.

Table 3.15. Oil Pump Repair Standards

Fig. Ref. Point of Sizes and fits Wear
Component No. Letter measurement of new parts limits
Depth of impeller 3.202| h ILevel pump 0.8030 0.8050 0.8055
bores i Pressure pump 24320 24340 2.4345
8 Scavenge pump 30480 3.0500 3.0505
t Make-up pump 0.2130 0.2150 0.2155
Length of impellers e Drive and driven level pump 0.8000 0.8010 0.7990
3.202| e-h End play between impellers 0.0020L 0.0050L 0.0065L
and impeller housings with
housings correctly installed
k Drive and driven pressure 24280 2.42%0 2.4275
pump
k-} End play between impellers 0.0030L 0.8060L 0.0070L
and impeller housings with
housings correctly installed
r Drive and driven scavenge 3.0410 3.0420 3.0405
pump
3.202| rs End play between impellers 0.6060L 0.0090L 0.0100L
and impeller housings with
housings correctly assem-
bled.
w Drive and driven make-up 0.21%) 0.2110 0.2095
pump.
w-t End play between impellers 0.0020L 0.0050L, 0.00601,
and impeller housings with
housings correctly assem-
bled.
Impellers andshafts 3-202| 1 Outside diameter of level 0.9835 0.9840 0.9832
pump end of pressure oil
pump impeller drive shaft.
3-202| a [nside diameter of bearing in- 0.9850 0.9860 0.98i0
stalled in pressure pump
end cover.
i-a Fit of shaft in bearing, 0.0010L 0.0025L 0.0033L
n Outside diameter of pressure 1.1315 1.1320 1.1312
pump and scavenge pump
housing spacer bearing sur-
faces on oil pump impeller
drive shaft.
f [nside diameter of bearing in- 1.1830 1.1340 1.1350
stalled in oi} pressure pump
heusing.
3-202| n.f Fit of impeller drive shaft in 0.0010L 0.0025L 0.0033L
pressure housing bearing.
q Inside diameter of bearing in- 1.1330 1.1840 1.1850
stalled in pressure and
scavenge pump housing
spacer,
nq Fit of impeller drive shaft in 0.0010L 0.0825L 0.0033L
spacer bearing.

Sz¢ feol note at end of tadte.
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Table 3-15. Oil Pump Repair Standands — Continued

ng.
Caonponent No.

Rel.
Letter

Point of
Measurement

Sizea and fits
of new parts

Wear
limits

Impellers and shafts

3-202

$-202

3-202

3-202

Oil pump drive gear 3.202
and bearings.

Oil pump pressure 8-202
relief valve.

See foct note at end of table.

3.112

p-x

dg

cc-ee

ce-dd

bb

bb.y

Outside diameter of scavenge
pump housing bearing sur-
face end of impeller drive
shaft.

Inside diameter of bearing in-
stalled in scavenge pump
housing

Fit of impeller drive shaft in
scavenge pump housing
bearing

Qutside diameter of impeller
on oil pump impeller drive
shaft

Ingide diameter of level, pres-
sure, scavenge and reserve
pump impeller bores

Fit (radial cleavance) of pres-
sure pump drive impeller
shaft in housing

Outside diameter of level,
scavenge and make-up
pump drive impellers

Fit (radial clearance) of level
scavenge and make-up drive
impellers in housings

Outside diameter of level,
pressure, scavenge and
make-up pump driven im-
pellers

Fit (radial clearance) of driven
impellers in housings.

Inside diameter of level, pres-
sure, scavenge and make-up
pump driven impellers.

Ontside diameter of oil pump
driven impeller shaft.

Fit of driven impellers on
shaft.

Ontside diameter of make-up
oil pump driven impeller
shaft.

Fit of impeller on shaft.

Outside diameter of drive spur
gear bearings.

Inside diameter of smsll gear
end of drive gear.

Fit of bearing in drive spur
gear.

Inside diameter of large gear
end of drive gear.

Fit of bearing in drive spur
gear.

Inside diameter of spur gear
bearings

Ontside diameter of threaded
end of oil pump drive shaft

Fit of bearings on shaft

Spring helical compression
{smail).

Approximate free length.

Losd at 3.22 inch.

Maximum solid height.

09835

0.9850

0.0010L

24814

24850

0.0032L

24794

0.0052L

24774

0.0072L

0.9860

0.9834
0.0021L

0.9834

0.0021L
20467
20463
0.0003L
2.0463
0.6003L
0.9839
0.9835
0,0008L
4.27 inch

95 ibto 105 1b
2.94 inch

0.9840

0.9860

0.0025L,

24818

2.4862

0.0048L

24798

0.0068L,

24718

0.0088L,

0.9865

0.8838
0.0031L

0.9839

0.0031L
20472
2.0470
0.0003T
20170
0.0003T
0.9843
0.8240

0.0001T

0.9332

0.9870

0.0038L

24810

24875

0.0065L

24789

0.0085L,

24769

0.0106L

0.9870

0.9829
0.0041L

0.9829

0.0041L

2.0478
0.0006L,
20473

0.0006L,

0.9333

0.00101,



Table §-15. Oil Pump Repair Standards - Continued
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Fig. Ref. Pointof Sizesand fits Wear
Component No. Letter Measurement of new parts limits
Oil pump pressure 3-202 z Spring helical comgression {small).

relief valve

Approximate (ree length.
Load a1 3.22 inch.

Maximum solid height.

4.96 inch _
1411.51bto
156.51b
2.90 inch

Refer to paragraph 3-37c for explanation of symbols.

Table 3-16. Oil Pump Standard Stud Identification

Fig. Ref. Setting No.
No. No. height req'd Stud size and length
3-202 25 59/32 3 5/16-18 (3/4) x 5/16-24 (13/16) x 5-11/16
26 S-11/16 2 5/16-18 (3/4) x 5/16-24 {13/16) x 6.00
15 29/32 5 5/16-18 (3/4) x 5/16-24 (9/16) x 1-5/16
46 2-1/64 1 5/16-18 (5/8) x 5/16-24 (13/16) x 2.9/16

Refee to figure 3-14 1 for oversize stud identification.

3-79. Assembly

a. Install pressure oil pumpintake screen (36, fig.
3-202) on pressure oil pump housing (39) and secure
with four flat washers (2) and oil pump screen bolts
(2). Install pressure oil pump driven impeller (40)
and oil pump impeller drive shaft (29) in pressure
oil pump housing (39). Install oil pump drive gear
shaft (27) in pressure and scavenge oil pump spacer
(41) and install spacer on oil punip housing (39).
Install scavenge oil pump drive impeller (43) and
scavenge oil pump driven impeller (42) in scavenge
oil pump housing (44). Install scavenge oil pump
housing (44) on pressure oil pump housing (39).
Install one make-up pump drive impeller (23) and
two driven eil pump impellers (47) in scavenge oil
pump housing (44). Install make-up oil pump drive
shaft (48) and oil pump driven impeller shaft (22).
Install cover assembly (21) to scavenge oil pump
housing (44), and secure with six flat washers (3)
and self-locking nuts (2).

b. Install lock plate (18) on scavenge oil pump
housing cover assembly and secure with machine
bolt (19). Install level oil pump drive impeller (17)
on oil pump impeller drive shaft (29) and level oil

pumpdriven impeller (16) on oil pump driven shaft
(22).Install pressure oil pumphousingcover(14)on
oil pump housing (39) and secure with three flat
washers (3) and self-locking nuts (2). Install oil
pump gear plate (13). Install thrust washer bear-
ing (12) and oil pump drive cluster gear (10) on oil
pumpdrivegearshaft (27). Install new washerkey
(8) and plain nut (7). Position a brass rod or drift
between scavenge oil pumpdrivenanddriveimpel-
lersthrough openingin scavenge oil pump housing
to hold impellers stationary. Tighten plain nut (7).
Torque tighten nut to 5756-625 1b. in. Bend tabs on
washer key (8) securing plain nut (7). Install oil
pumpimpeller drive gear (6) and secure with self-
locking nut (56). Torque tighten self-locking nut to
700-780 lb. in. Install spacer and eil pump gear
cover (4). Secure cover (4) with bolt (1) and self-
locking nut (2) and flat washer (3). Install two self-
locking nuts (2) and flat washers (3). Install capti-
vated capscrew (34) and flat washers (35). Install
pressure relief valve (30), inner valve spring (31),
outer valve spring (32) and valve cap (33) in pres-
sure oil pump housing. Tighten cap and secure cap
with locking wire. Install two preformed packings
(1, fig. 3-203). )

Section XI. REPAIR OF OIL PAN AND ASSOCIATED PARTS

3-80. General

This section covers the repair of the oil pan, oil pan
reserve cover, plugs and associated parts. Specific
instructions on disassembly, cleaning, inspection,
repair and assembly accompany the repair opera-
tions.

3-81. Disassembly

¢. Remove 24 capscrews (1, fig. 3-204) and remove
reserve cover (2) and bracket (3). Remove five
capscrews (18) securing scavenge inlet screen (17)
to oil pan (8). Remove scavenge inlet screen (17)
and gasket (16). Discard gasket.
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1 Capscrew 10 Gasket
2 Reserve cover 11 Drain plug adapter
3 Bracket 12 Capscrew
4 Adapter 13 Drain plug
5 Screen 14 Gasket
6 Retaining ring .15 Retaining ring
7 Gasket 16 Gasket
80il pan 17Scavenge inlet screen *
9 Screw thread insert 18 Capscrew

Figure 8.204. Oil pan agsembly, cover and associated parts - exploded view,
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b. Remove drain plug(13), gasket (14), and retain-
ing ring (16) from drain plug adapter (11). Discard
gasket. Remove six capscrews (12) and remove
drain plug adapter (11) and gasket (10). Discard
gasket. Remove make-up oil pump adapters (4),
screen (), retaining rings (6) and gaskets (7). Dis-
card gaskets.

¢. Remove three pipe plugs (2, fig. 3-205) and five
pipe plugs (1) (six pipe plugs (1) in Model AVDS-
1790-2D and AVDS-1790-2DR engines). Remove

1 Pipe plug
2 Pipe plug
3 Oil pan

TM 9-2815-220-34

two pipe plugs (4). I

3-82. Cleaning and Inspection

Refer to paragraph 3-36 and 3-37. The oil pan gas-
ket flange must not be out of flat by more than
0.003 inch.

3-83. Repair

Refer to paragraph 3-38 and table 3-17 when re-
placing studs. Refer to paragraph 3-39 when re-
placing helical-coil and screw thread inserts.

MODELS

AVDS-1790-2D
AND

AVDS-1790-2DR

TA055582]

4 Pipe plug

6 Stud

6 Stud

Figure 3-205. Oil pan pipe plugs - exploded view,

Table 3-17. Ol Pan Standard Stud Identification

Fig. Rel. Setting No.

No. No. height req'd Stud size and length
3.205 6 2632 3 6/16-18(3/4)x5/16-24(19/32)x 1-7/18
3-205 5 1-11/32 S8 /8. 16(15/16)x3/8-24()3/16)x2.3/32

3-84. Assembly

a. Install new gasket (10, fig. 3-204), drain plug
adapter (11), and secure with six capscrews (12).
Install new gasket (14) on drain plug (13) and se-
cure with retaining ring(16). Installthe assembled
drain plugin the oil pan (8).

b. Install five pipe plugs (1, fig. 3-205) (six pipe

plugs (1) on Models AVDS-1790-2D and AVDS-
1790-2DR).Install three pipe plugs (2) and two pipe
plugs (4).

¢. Install new gasket (16, fig. 3-204), scavenge
inlet screen (17) and secure with five capscrews
(18). Install reserve cover (%), and bracket (3) and
secure with 24 capscrews (1).

Change 1 3115



TM 9-2815-220-34

Section XIl. REPAIR OF CRANKSHAFT DAMPER AND OIL FILTER
HOUSING, OIL FILTERS, SWITCHES, AND TRANSMITTERS

3-85. General

This section covers the repair of the crankshaft
damper and oil filter housing, oil cooler and oil
filter bypass valves, oil pressure regulator valve,
oil filters, switches, transmitters and associated
parts. Specific instructions on disassembly, clean-
ing, inspection, repair and assembly accompany
the repair operations. Repair standards of indi-
vidual components follow the inspection pro-
cedures.

1 Oil cooler by pass plunger plug 11 Plain stud
2 Oil cooler by pass valve plunger gasket
3 Oil cooler by pass valveplunger spring
4 Oil cooler bypass valve plunger

5 Plain etud

6 Screw threadinsert

70ilfilter bypass valve plunger

8 Oil filter by paes valve plunger spring
90il filterbypass velve plunger gasket
10 Oil filter bypass plunger plug

18 F'lat washer

19 Flat washer
20 Self-locking nut

12 Oil pressure regulator valve sleeve

13 Qil pressure regulator valve plunger
14 Oil pressure regulator valve spring

16 Oil pressure regulator relief valve stop

3-86. Disassembly

a. Remove oil cooler bypass plunger plug (1, fig.
3-206). Remove and discard gasket (2). Remove oil
cooler bypass valve plunger spring (3) and bypass
plunger (4). Remove oil filter bypass plunger plug
(10). Remove and discard gasket (9). Remove oil
filter bypass valve plunger spring (8) and bypass
valve plunger (7).

TA126110]

21 Qil lilter and damper housing

22 Preformed packing

23 Damper housing o1l drain valve

24 Qil drain valve adapler gasket

25 Damper housing oil drain valve adapter
26 Expansion plug

17 ®i] pressure regulator valve cover gaskel 27 Expansion plug
18 Qil pressure regulator valve access cover 28 Screw thiead insert

29 Plain stud

Figure 8-208. Damper housing, plungers, and aasociated parts.
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WARNING

The oil pressure regulator valve cover is
springloaded. Exercise care when remov-

ing cover,

b. Remove two self-locking nuts (20) and flat
washers (19) attaching oil pressureregulatorvalve
cover to crankshaft damper and oil filter housing.
Remove cover (18), gasket (17) and flat washers
(16). Discard gasket. Remove valve stop (15), valve
spring (14), valve plunger (13) and valve plunger

sleeve (12).
NOTE

The valve sleeve plunger (12) may be dif-

TM 9-2815-220-34

ficult to remove because of the presence of

varnish from the oil. An improvised tool !
(fig. 2-3), used with mechanical puller,

Part No.8708712, may be used to assistin

removing valve sleeve (12). Insert hook
end of tool into hole in sleeve and gently
tap until sleeveis free.
¢. Remove oil drain valve adapter (25) and oil
drain valve adapter gasket (24). Discard gasket.
Remove damper housing oil drain valve (23).
Remove and discard preformed packing (22).

d. Remove oil filter cover air bleed hole capscrew

1l —*@q

MODEL

SO MODEL

%”Avos-mo-m

2641

MODELS AVDS-1790-2C
AND AVDS-1790-2D

1 Self-locking nut

1.1 Spacer

2 Lifting eye

3 Lifting eye gasket

4 Pipe plug

50ifcooler vent tube adapter
6 ipeplug

7 Pipe plug

7.1 Bushing

8 Pipe plug

9 Reducer bushing
10 Qit temperature gage transmitter
11 Preformed packing

12 reformed packing

13 Adapter gasket
14 Oil cooler hose adapter
15 Qil temperature switch
16 Elbow
17 Oil pressure warning switch
18 Flat washer
19 Self-locking nut
20 Fuel pump adapter gasket
21 Fuelpump adapter
22 Flat washer
23 Flat washer
24 Fuel pump check valve bracket
26 Flat washer
26 Self-locking nut
26.1 Oil sampling drain cock

(217, fig. 3-207) and packing (28). Discard packing.

TA265698 i

27 Capscrew
28 Qil filter cover packing wiretainer
29 O\l filter cover
30 Oil filter cover gasket
31 0il filter element
32 Qil filter support retaining ring
33 Oil filter element retainer
34 Oil filter element gasket
35 Qil filter spring seat
36 Oil filter element compression spring
37 Qitfilter element support
38 Machine bolt
39 Lockwasher
40 Stud

Figure 3-207. Damper housing oil filier and ansociated parts — exploded view.
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Remove ten self-locking nuts (26) and flat washers
(26). Remove oil filter cover (29) using two puller
screws (refer to paragraph 2-31). Remove and dis-
card gasket (30). Remove oil filter elements (31).
Remove oil filter retainer rings (32), retainers (33),
gaskets (34), spring seats (35), compression springs
(36), and supports (37). Discard oil filter elements
and gaskets. Expansion plugs (26 and 217, fig. 3-206)

should not be removed.
e. Remove {wo self-locking nuts and flat wash-

ers (fig. 3-208) attaching fucl Dbackflow valve
brackel and remove bracket. Remove six self-lock-
ing nuts and flat washers attaching fuel pump
adapter. Remove adapter using two mechanical
pullers Part No. 5739997. Remove and discard
gasket.

J- Remove four oil cooler hose adapters (14, fig.
3-207) and gaskets (13). Discard gaskets. Remove
pipe plugs (4, 6, 7, 8). Remove and discard pre-
formed packings (11) and (12). Remove oil cooler
vent tube adapter (6). Remove oil pressure warn-
ing switch (17), elbow (16) and oil temperature
switch (15). Remove four self-locking nuts (1)
spacer (1.1, model AVDS-1790-2DR engine), and
remove two lifling eyes (2). Remove and discard
lifting eye gasket (3). Remove oil temperature gage
transmitter (10) and reducer bushing (9). Remove
bushing (7.1, model AVDS-1790-2DR engine).

NOTE
The lifting eye gasket is used under the
left lifting eye only.

3-118 Change 3
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Fligure 8-208. Removing er installing fuel pump adapter using
mechanical puilers, model AVDS-1790-2C and
AVDS-1790-2D engines.

3-87. Cleaning and Inspection

a. Cleaning. Refer to paragraph 3-36. Make cer-
tain all oil passages (fig. 3-209) are clear and free of
obstructions.
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Figure 3209. Crankshaft damper and oil filter housing oil pasaages.

b. Inspection. Refer to paragraph 3-37. Inspect the
oil temperature warning switch and oil temperature
transmitter awitch for damaged threads or deformity.
Inapeet oil pressure regulator plunger spring (14, fig.

3-206) and sleeve (12) against limits specified in repair
standards (table 8-18). Inspect oil cooler plunger spring
(3) and oil filter plunger spring (8) against limits
specified in repair standards (table 3-18).
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Table 3.18. Crankshaft Dampgr and Ovl Filter Housing
Control Valves — Repair Standards

Fig. Ref. Point of Sizes and Fits Wear
Companent No. letter measurement of new parts limits
Qil pressure regula- 3206 | b Ingide diameter of sleeve 0.8125 0.8135 0.8148
tor plunger, (small)
e Outside diameter of plunger | 0809 08105 0.8035
(smalt)
be Fit of plunger in sleeve (small) |  0.0020L 0.0040L 0.0060L,
3206 | f Inside diameter of sleeve 1.1865 1.1885 1.1905
(large) :
c Qutside diameter of plunger 1.1840 1.1850 1.1830
(large)
f.e Fit of plunger in sleeve (laige) 0.0015L 0.0045L 0.0075L
d Valve spring:
Approximate free length | 283 inch &
of spring.
Scale reading at 1.825 2331b £ 31b .
inch length.
Maximum solid height. 1.284 inch O
Qil filter pressure 3-206| a Bypass valve spring:
relief bypass Approximate free length 4.28 inch v
valve spring of spring.
Scale reading at 2.81 inch 623l1b 2 51b .
length.
Maximum solid 221 inch *
3.206( g Bypass valve spring:
Approximate free length 3.38 inch .
of spring.
Scaie reading at 2.838 inch 178.21b. £ 9 1b. &
length.
Maximum solid height. 2.404 inch .

Refer to paragraph 3-37¢ fer explanation of symbols.

3-88. Repair

Refer to paragraph 3-384 and table 3.13 when

3-120
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replacing studs. Refer to paragraph 3-39 when

replacing helical coil and screw thread inserts.
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MODEL AVDS-1790-2DR
TA055610

Figure 3-210. Crankshaft damper and oif filter housing stucls.

Table 3-19. Cranksha/t Bamper and Qil Filter Heusing Standard Stud fdentification

Fig. Ref. Setting No.

No. No. height req'd Stud size and length
3-210 1 1-14 2 3/8-16 (15/16) x 3/8-24 (13/16) x 1-16/16
3-210 2 25/32 2 5/16-18 (11/16) x 5:16-24 (9/16 x 1-5/16
3-210 3 1-716 2 3/8-16 (15/16) x 3/8-24 (13/16) x 2-3-32
3-210 1 1-3/32 2 3/8-16 (27/32) x 3/8-24 (7/8) x 1-3/4
3-210 5 1-13/32 10 3/8-16 (15/16) x 3/8-24 (13/16) x 2-3/32
3-210 6 27/32 2 6/16-18 (8/4) x §/16-24 (19/32) x 1-1/2
3-210 7 1.3/16 2 3/8-16 (7/8) x 3/8-24 (15/16) x 1-3/4
3-210 8 1-1/16 6 3/8-16 (7/8) x 3/8-24 (15/16) x 1-374
3-210 9 13/16 1 3/8-16 (3/4) x 3/8-24 (9/16) x 1-13/32
3-210 10 1516 4 3/8-16 (13/16) x 3/8-24 (11/16) x 1-5/8
3-210 11 718 L) 6/16-18 (3/4) x 5/16-24 (19/32) x 1-1/2
3-210 12 1-1/16 2 3/8-16(7/8) x 3/8-24(27/32) x 1-3/4
3-210 13 4-1/16 2 3/8-16(13/16) x 3/8-24 (15/16) x 4-11/16

3-89. Assembly

a. Install lifting eye gasket (3, fig. 3-207), two
lifting eyes (2), spacer (1.1, model AVDS-1790-2DR
engine), and secure with four self-locking nuts (1).
Install oil temperature transmitter (15) and oil
temperature warning switch elbow (16) and switch
(17). Install bushing (7.1, model AVDS-1790-2DR

engine) and oil temperature transmitter (15). In-
stall oil cooler vent tube adapter (5). Install new
preformed packings(11) and (12). 1 nstall pipe plugs
(4, 6,7 and 8). Install four new oil cooler hose adapt-
er gaskets (13) and adapters (14). [nstall oil tem-
perature gage transmitter reducer bushing(9) and
transmitter (10).
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b. Install new tuel pump adapter gasket (20) and
fuel pump adapter (21) and secure wilh six
self-locking nuts and Nat washers. [nstall tuel check
valve bracket and secure with two selt-locking nuts
and tlat washers. lnstall two oil
supports {(37). compression springs (3G), spring seats
(35), guskets (34), retainers (33) and secure with
retainer rings (32). Install two new oil filter
clements (31). Install new oil filter cover gasket
(30). Install oil filter cover (29) and secure with
ten selt-locking nuts (26) and flat washers (25).
Install new oil hlter packing (28) and capscrew
(27).

c¢. Install new preformed packing (22, fig. 3-206)

filter element.

on damper housing oil drain valve (23) and install
valve in adapter. Install new drain valve adapter
gasket (24) on oil drain valve adapter (25) and
install adapter.

d. Install valve plungenr sleeve (12), valve plunger
(13), spring (14) and stop (15). Install fiat washers
(16) and new gasket (17), cover (18) and secure with
two self-locking nuts (20) and flat washers (19).
Install oil cooler bypass valve plunger (4). Position
bypass valve spring (3), on valve plunger and in-
stall plug (1) using new gasket (2). Install oil filter
bypass vaive plunger (7). Position bypass valve
spring (8) on valve plunger (7) and install plug (10)
using new gasket (9).

Section XIIl. REPAIR OF FRONT FAN DRIVE HOUSING AND CLUTCH ASSEMBLY

3-90. General

This section covers the repair of the f1ront fan drive
housing and clutch assembly. Specific instructions
on disassembly, cleaning, inspection, repair and
assembly accompany therepairoperations. Repair
standards of individual components follow the in-
spection procedures. Stud identification tables are
included where applicable.

3-91. Disassembly

«. Front Drive Housing and Cover.

(1) Cut locking wire (1, fig. 3-211) and remove six
drilled head bolts and flat washers (2) attaching
fan drive oil seal housing (3) to fan drive housing
cover (4). Install two mechanical pullers, Part No.
5739997, in puller screw holes (§) and turn screws
alternately to remove housing. Remove and dis-
card gasket (6).

NOTE

Remove eight slotted nuts from front fan
drive housing cover, four nuts were re-
moved during removal of two fuel injector
tube brackets. Remove four slotted nuts
from rear fan drive housing cover, eight
nuts were removed during removal of
four injector tube brackets.

(2) Remove slotted nuts (7) attaching fan drive
housing cover (4) to fan drive housing assembly.
Install three drilled head bolts (2}, used to secure
fan drive oil seal housing, and using bolts as puller
screws, remove fan drive clutch and cover from
front fan drive housing assembly.

(3) Using a suitable puller,separate clutch cover
and bearing assembly from clutch assembly (fig.
3-213) and remove and discard preformed packing
(7, fig. 3-212).

3122 Change 2

(4) Use a suitable arbor and an arbor press to
remove clutch upper ball bearing from housing
cover as shown in figure 3-214.

(5) Remove vertical drive shaft oil seal (fig. 3-215)
from fan drive oil seal housing.

(6) Remove four cotter pins (18, fig. 3-216) and
slotted nuts (7) and remove the assembled fan
drive bevel gearshaft, bearings and supports from
fan drive housing (2). Remove bearing support (16)
from front gearshaft ball bearing (19) and bearing
support (35) from rear gearshaft ball bearing (22).

TA126225]

4 Fandnve housing cover
5 Puiler screw hole

6 Gasket

7 Slotted nut

1 Locking wire
2 Prilled head bolt and flat
washer
3 Fan drive oil seal housing
Figure 3-211. Removing or installing fan drive eil seal housing

and fan drive clutch and cover.
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10
9
6
TA126144 I
1 Fan drive vertical shaft oil 3 Gasket S Fandrive housing cover 8 Sletted nut
Beal 4 Fan dvive clutch upper ball 6 Fan drive clutch assembly 9 Flat washer
2Fandrive oil seal housing bearing 7 Preforined packing 10 Drilled head bolt

Figure 3.212. Fan drive eluteh and cover assembly — ecploited miew.
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PRE CLUTCH UPPER

BALL BEARING FRCH
HOUSING COVER J

= YN E A

HOUSING COVER
.

USING A SUITABLE PULLER,
REMOVE BEARING AND COWER
Besgmrosss o

Figure 3.213. Removing clulch cover and bearing asaembly from
clutch asgembly using puller.

Figure 3-214, Removing fan drive chutch upper ball bearing
Srom housing eover.
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Figure 3-215. Removing fan vertical drive shaf) ail seal.

3124
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REMQVE YERTICAL OREVE SHAP(
QL SEAL FROM

)S ING

Remove retaining ring (34) securing rear gear-
shaft bearing on fan drive bevel gearshaft (21).
Press fan drive beve! gearshaft from front bevel
gearshaft ball bearing (fig. 3-217). Remove and re-
tain shim or shims (20, fig. 3-216) for use during
assembly. Press fan drive bevel gearshaft from
rear gearshaft ball bearing (fig.3-217) in the same
manner.



1 Fan drive housing cover etuda

2 Front cooling fan drive housing

tz '(l)‘t;mltle lever ?haft bracket stude

il port pipe plug

6 Self.locking hex nut

6 Flat washer

7 Fan drive shaft gear bearing auprport studs

8 Fan drive housing base oil transfer tube

9 Fan drive housing basa oil transfer tube preformed packing
10 Fan drive driven bevel gearshaft retaining ring
11 Fan drive driven bevel gearshalt ball bearing
12 Fan drive driven bevel gearshaft spacer

18 Fan drive driven bevel gearshaft inner ball bearing
14 Fan drive driven bevel gearshaft shima

16 Fan drive driven bevel gearshaft

16 Fan drive gearshaft bearing support

17 Slotted hex nut

18 Cotter pin

19 Fan drive bevel gearshaft ball bearing
20 Fan drive bevel gearshaft shims
21 Fan drive bevel gearshaft

22 Fan drive bevel gearshaft ball bearing

T™ 9-2815-220-34

23 F ont (an drive housing base inserts

24 Front fan drive housing base to housing studa
25 Front fan drive housing base to housing studs
26 Front fan d Ive housing base to housing studs

27 Front fan drive housing base

TAQ21987

28 Crankcase to {an drive housing base oil transfer tube preformed

packin
29 Flat washer
30 Slotted hex nut
81 Cotter pin
82 Flat washer
83 Hex head capscrew
34 Fan drive bevel gearshaft retaining ring
35 Fan drive bevel gearshaft bearing support
36 Machine bolt
37 Key washer
38 Bearing retaining plate
89 Fan drive bevel gearshaft support insert
40 Front fan drive ﬁzusing base dowel pin
41 Inter-fan driveshaft cover adapter studs
42 Flat washer
43 Hex head capscrow

Figure 3.216. Frone far drive and mounting base — expleded view.
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NOTE. SAVE SHIMS,
POSITIONED BE TREEN
BALL BEARING AHD
GEANSHAF T, FOR
ASSEMBL Y.

FAN ORIVE BEVEL
GEARSHAF T

Figure 3-217. Removing fan drive bevel gearshaft ball bearings.

(7) Straighten tab on key washer (37, fig. 3-216)
and remove bolt (36), washer, and lock plate (38)
securing fan driven gearshaft assembly in front fan
drive housing (2), and discard washer. Remove assem-
bled fan driven gearshaft, lower driven gearshaft ball
bearing, and bearing spacer.

(8) Remove retaining ring (10) securing gearshaft
bearing (11) on fan driven bevel gearshaft (15). Press
fan driven gearshaft from gearshaft ball bearing (fig.
3-218) and remove spacer (12, fig. 3-216) and press fan
driven gearshaft (fig. 3-219) from gearshaft inner ball
bearing (13, fig. 3-216). Remove and retain shims (14,
fig. 3-216), positioned between gearshaft and ball
bearing for assembly.

b. Clutch Assembly.

(1) Cut locking wire and remove sixteen bolta (10,

fig. 3-220) attaching fan drive hub (9) to assembled

3-128

PRESS F AN DRIVE S
CEARSHAF T FRCH

GEARSHAF T BALL

REARING

TA0Z1451
B WG 2 e 4

Figure 3.218. Prewsing fan driven gearshaft from upper
gearshoft ball bearing.

PRESS FAR DRIVEN
GEARSHAFT FROM LOWER
DRIVEN GEARSHAF 1
SALL BEARING

KOTE, SAVE SHIKS
POSITIONED BETOCEN
GEARSHAF T AN .
| BALL BEARING £ OR
ASSENBLY.

Figure 3-219. Pressing fon driven gearshaft from lower drives
gearshaft bali bearing.

clutch flange (1). Remove assembled clutch flange
and disc housing (2). Remove two fan drive clutch
discs (3 and 6) and two fan driven clutch discs (4 and
6).
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13
14
TAN21882
1 Fan drive clutch flange 8 Ball bearings
2 Fan drive clutch disc housing 9 Fan drive hub assembly
3 Fan drive clutch dise 10 Machinc bolt
¢ Fan drive clutch disc 11 Fan drive vertical ouler annular ball bearing
6 Fan drive clutch dise 12 Fan drive clutch compression springs
6 Fan drive clutch disc 13 Dowel pin
7 Fan drive vertical shaft assembly 14 Retaining ring

Figure 3.220. Fan drive clisch assembly — cxploded view.

{2) Remove fan drive vertical shaft (fig. 3-221) ball bearings.
from hub and remove three clutch springs and fifteen
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(4) Separate fan drive clutch lange (1) frem I
disc housing (2).
NOTE

Do not remove the dowel pins (13, fig. 3-

220) and retaining rings (14) from disc
housing unless inspection (para 3-93¢) in-

dicates replacement is necessary. Use a
suitable arbor press to remove dowel pins

from housing.

3-92. Cleaning
Refer to paragraph 3-36,

3-93. Inspection and Repair
a. General. Refer to paragraph 3-37 and 3-38.

b. Fan Driven Gearshaft and Fan Driven Bevel
Gearshafi. Inspect fan driven gearshaft (21, fig. 3-
216) and fan driven bevel gearshaft (15) to limits
specified in repair standards (table 3-21).

NOTE
If either the fan driven gearshaft or fan
drive bevel gearshaft require replacement,

Figure 3.221. Removing or installing fan drive vertical drive both must be replaced as they are a match-
shaft, balls, and springs from fan drive hub. ed gear set -and cannot be replaced in-
(3) Support outer ball bearing (fig. 3-222) and dividually.
press drive hub (9, fig. 3-220) from ball bearing. ¢. Oil Seals. Refer to paragraphs 3-37 and 3-38.

d. Ball Bearings. Refer to paragraphs 3-37 and 3-38.

e. Housing Assemblies. Inspect fan drive clutch

disc housing (2, fig. 3-220) cooling fan drive housing

FRESS DRIVE (2, fig. 3-216), and fan drive housing base (27) for loose
n.'.TIIJHP.'(T'.;F::";:‘. dowel pins and oil transfer tubes if applicable.

f- Cluteh Compression Springs and Balls, Inspect
clutch compression springs (12, fig. 3-220) for
weakness, broken coils, and distorted condition,
Check balls (8) and springs to limits specified in
repair standards (table 3.20).

& Drive Hub. Inspect fan drive hub (9) for raised
metal, loose rivets, warpage or pitted surfaces caused
by ball wear. Check bearing surfaces against limits
specified in repair standards (tables 3-21). Repair
metal surfaces by polishing pitted areas smooth.

h. Clutch Dises. Inspect clutch dises (3, 4, 5 and 6,
fig. 3-220) for cracks, warpage, wear or other abrasive
damage. Inspect for excessive heat distortion. Clutch
discs cannot be repaired. Replace discs if any of the

Figure 3.222. Remaving or installing lall bearing from drive
heed. above mentioned is evident.

Table 3.20. Cooling Fan Cluteh Repair Standards

Fig. Rel. Point of Sizes and fits Wear
Cornpenent No. letter measurement of new parts limits
Cooling fan clutch 3220 | ¢ Outside diameter of (an drive 1.1450 1.1460 1.1440
vertical shalt.
3220 | e Inside diameter of (an clutch 1.1470 1.1480 1.1490
huh,
3.220 | ge Fit of shalt in hub bearing. 0.0010L 0.0030L, 0.0058L,
3220 | a Spherical diameter of clutch 0.6240 0.6260 *
balls.

Sce font note a1 end of 1able
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Fig. Ref. Point of Sizes and fits Waai
Companent No. letter measurement of new parts limits
Cooling fan clutch 3.220| 1 Spring helical compression: *
Approximate frec length. 1.19 inch N
Scale reading at 0.807 31lbto391b
inch.
Maximum solid height. 0.607 inch
Refer to pacagraph 3-37¢ for explanaiion of symbols.
Table3-21. Front Fan Drive Housing Agaenbly Repair Stardards
Fig. Rel. Point of Sizes and fits Wear
Component No. letter measurement of new parts limits
Front fan drive 3-216| r Inaide diameter {(small) of 2.6772 2.6779 2.6782
housing linerin front fandrive hous-
ing.
3-216| p Outside diameter of bearing. 2.6767 2.67172 R
3.216| p-r Fit of bearingin liner. 0.0000 0.0012L, 0.0015L
3-216| q Inside diameter (large) of liner | 3.1496 3.1603 3.1606 .
in front (an drive housing.
3-216| t Outside diameter of bearing. 3.1491 3.1496 =
3-216| tq Fit of bearing of liner. 0.0000 0.0012L, 0.00151,
3-216| n Inside diameter of bearing. 1.5743 1.6748 *
3-216| k Outside diameter of bearing 1.5749 1.5763 1.6747
surface on geaishaft.
3-216| n-k Fit of bearing on gearshaft. 0.0001T 0.00t0T 0.0001L
3-216| m Inside diameter of spacer. 1.5800 1.6850 1.5960
3216 | m-k Fit of spacer ongearshaft. 0.0047L 0.0101L 0.0203L
3-216| a Inside diameter of bearing. 1.6743 1.5748 .
3-216| a-k Fitofbearing on gearshalft. 0.0001T 0.0010T 0.0001L
3.216| d Inside diameter of beazing 3.1495 3.1601 3.1504
support.
3-216| ¢ Outside diameter of bearing. 3.1491 3.1496 °
3-216| c-d Fit of bearing in beanng sup- 0.0010L 0.0001T 0.0013L
port.
3-216| e Inside diameter of bearing. 1.6743 1.6748 3
3-216| f Outside diameter of bearing 1.5749 1.5753 1.6747
surface on gearshafl.
3-216| e-f Fit of bearing on gesrshaft. 0.0001T 0.0010T 0.0001L
3-216| b Inside diameter of bearing. 1.5743 1.6748 °
3-216| g Outside diameter of bearing 1.5749 1.5763 1.6747
surface on gearshaft.
3-216| bg Fit of bearing on gearshaft. 0.0001T 0.0010T 0.0001L
3.216| j Outside diameter of bearing. 2.6767 2.6172 *
3-216| h Inside diameter of bearing 26771 2.67177 2.6780
support.
3-216| j-h Fit of bearing in bearing sup- 0.0010L 0.0001T 0.0013L
port.
3-220| d Inside diameter of bearing. 1.7712 1.7717 o
3-220| b Outside diameter of bearing 1.7718 1.7722 1.7716
surface on clutch hub.
3220 d-b Fit of bearing on clutch hub. 0.0001T 0.0010T 0.0001L
3-220| € Outside diameter of bearing. 2.9523 2.9528 *
3-216| s Inside diameter of linerin (an 2.9528 2.9635 2.9538
drive housing.
3-220| ¢ Fitofbearingin fandrive 0.0000 0.0012L 0.0015L
3-216| s housing liner.
3-212| e Outside diameter of beszing 1.3781 1.3785 1.3779
surface onclutchshaft.
3242 ¢ Inside diameter of bearing. 1.3776 1.3780 °
3-212| (< Fit of bearing on shaft. 0.0001T 0.0010T 0.0001L
3-212| d Inside diameter of bearing 3.1496 3.1503 3.1608
borein fan drive housing
| cover,
3212 | ¢ Outside diameter of bearing. 3.1491 3.1496 e
3-212 | c-d Fit of bearing in cover. 0.0000 0.0012L 0.0015L
See foot note at end of table.
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Table 3.21. Front Fan Drive Houaing Assembly Kepair Star.dards — Continued

Flig. Ref. Point of Sizes and fits Wear
Component No. Letter Measurement of new parts limits
Front fan drive 3-212( b Inside diameter of fan drive 2.6220 2.6240 J
housing oil seal housing.
3212| a Outside diameter of oil seal. 2.6260 2.6300 Y
3.212] a-b Fit of oil sealin housing. 0.0020T 0.0080T ¢

Refer to paragraph 3-37¢ for explanation of symbols.

1. Studs. Refer to paragraph 3-38d, table 3-22 and
figure 3-223 when replacing studs.

3-130
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TA126176 |

Figure3.223, Frent fan drive housing and niounting bage studding assembly.
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Table 3.22. Front Fan Drive Housing Stud Identification

Fig. Ref. Setting No.

No. No. height req'd Stud size and length
3-223 1 2-1/16 2 3/8-16 (51/64) x 3'8-24 (7/8) x 2-25/32
3-228 2 3-1/16 6 3/8-16(51/64) x 3,8-24 (11/16) x 3-7/8
3-223 3 3 4 3/8-16(13/16) x 3/8-2.1¢3/4) x 1-1/8
3-223 4 23/32 8 $16-18(3/14) x &16-24 (1932} x 1-7/16
3.223 5 29/32 4 5/16-18(3/4) x 5/16-24 (19/32) x 1-3/4
3-223 6 18 3 5/16-16¢3/1) x 5/16-24(19/32) x 1-112
3-223 1 1 2 5/16-18 (3/4) x 5'16-24 (19:32) x 1.1/2

(throttte
bracket)
3.223 8 3.1/12 2 3/8-16 (27/132) x 3/8-24 (11/16) x 4-5/16
3-223 9 25/32 8 5/16-18 (19/32) x 5/16-24 (3/4) x 1-7/16
3-223 10 29732 4 &/16-18(3/4} x /16-24 (13116} x 1-%/16
3.223 11 1-2932 3 $/16-18 (3/4) x 516-24 (3/4) x 2-5/16
3-84. Assembly

a. Clutch Aggemblies.

(1) Inst&ll dowel pin (13, fig. 3-220) and retain-
ing ring (14) in disc housing (2) and install clutch

flange (1) on disc housing.

(2) Support drive hub (9, fig. 3-220) and press
outer bgllbearing (11)ondrive hub using a suitable
hollow/tool the size of the inner race.

Change 1  3-130.1






(8) Place a dab of grease, MIL-G-10924, in each ball
pocket to facilitate keeping balls in proper location
during assembly. Install fan drive vertical shaft assem-
bly in the fan drive hub. Pasition fifteen clutch balls
(fig. 3-221) and three clutch springs in the fan drive
hub.

(4) Install a fan driven clutch disc (6, fig. 3-220),
drive clutch disc (6), driven clutch disc (4), and a drive
clutch disc (3) on clutch springs (12) in hub assembly (9),
and install assembled clutch disc housing (2) and clutch
flange (1). Secure assembled disc housing and clutch
flange to fan drive hub assembly with sixteen balts (10)
and instsll locking wire.

b. Front Drive Housing and Cover.

(1) Determine end play for fan drive gearshaft.
Position original shims (14, fig. 3-216) on end of inner
bearing race (side opposite bearing trade mark) of
lower driven gearshaft ball bearing (13). Measure the
total thickness of bearing race and shim, from shim on
inner race to upper face of outer race, with end play
removed. Thickness must be from 1.2635 inch minimum
to 12655 inch maximum. When total thickness is
greater than 1.2655 inch, strip 0.002 inch thick lamina-
tions from shim pack until the correct thickness is ob-
tained. When total thickness is less than 1.2635 inch,
add 0.002 inch thick shims (stripped from a new shim
pack Part No. 8622455) as necessary. Figure 3-24 il-
lustrates shim location and measuring points,

FRONT FAN ORIVEN

GEARSHAF T
BEARING TRADE-
MARK IN THIS
POSITION
LOWER DRIVEN
GEARSHAFT BALL 1265 NAX
BEARING 1263 WiN
i
" n;our BgVEL ) 3
ARSHAFT BALL R /
BEARING 7// SHiws
LSHIMS
BEARING
TRADEMARK IN —~r—n”
THIS POSITION
FRONT F AN DRIVE
BEVEL GEARSHAFT
0.7911 MAX
0.7831 MIN

NOTE. ALL DIMENSIONS
GIVEN ARE IN INCHES.

TAG1472

Figure 3.224. Determining shim thickness for front fan drive
gearshafi and driven bevel gearshaft.

TM 9-2815-220-34

(2) Position shim (fig. 3-225) of predetermined
thickness (fig. 3-224) on inner race of lower driven
gearshaft ball bearing (fig. 3-225) and press fan driven
eearshaft intn bal) bearine.

SHINS

LOWER DRIVEN GEARSHAFT
BALL BEARING TRADEMARK
o Of THS SI0E

TAD21581

Figure 3.225. Pressing fan driven gearshafi into tower gearshaft
ball bearing.

(3) Position bearing spacer (fig. 3-226) on fan
driven gearshaft and start upper gearshaft ball bear-
ing on gearshaft and press gearshaft into ball bearing.
Secure upper gearshaft bearing on fan driven
gearshaft with retaining ring (10, fig. 3-216).
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'1 ' I s |

_ UPPER DRIVEN
i '1.'".“’1.’1.!' OALL BEARING

Figure 3.226. Pressing fan driven gearshaft into upper gearshaft
botl bearing.

(4) Position assembled fan drive driven bevel
gearshaft, shims, ball bearing, spacer, ball bearing and
retaining ring in front fan drive housing (2) and secure
with bolt (36) new key washer (37) and lock plate (33).
Bend tab on washer,

(5} Determine backlash for fan drive bevel
gearshaft, Position original shims (20, fig. 3-216)on end
of inner hearing race (side opposite bearing trade
mark) on front bevel gearshaft ball bearing. Measure
total thickness of bearing face and shimn, from shim on
inner race to face of outer race, with end play removed.
Thickness must be from 0.7891 inch minimum to 0.7911
inch maximum. When total thickness is more than
0.7911 inch, strip 0.002 inch thick laminations from the
shim pack until the correct thickness is obtained. When
total thickness is less than 0.7891 inch, add 0.002 inch
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thick shims (stripped from a new shim pack part No.
8622455) as necessary. Figure 3-224 illustrates shim
location and measuring points,

(6) Position shim (fig. 3-227) of predetermined
thickness (fig. 3-224) over bearing hub of front fan drive
bevel gearshaft, and press bevel gearshaft front ball
bearing on gearshaft (fig. 3-227). Install bevel
gearshaft rear ball bearing in the same manner. Secure
gearshaftrear ball bearing with retaining ring (34, fig.
3-216).

U TR T YO
" ldt >
‘ ] BEARING
FRONT BEVEL =1 "-‘J', MARK "'Up
GEARSHAF T /
BALL BEARING &8s’ /
\ ! ! ! /,
X 18
Stk - e -.—-_'. ’
5 T o

REAR BEVEL
GEARSHAFT

Figure 3.227. Pressing fronut bevel gearshaft ball bearing on
gearshafy.

(7) Install bearing support (16, fig. 3-216) on fan
drive bevel gearshaft front ball bearing (19), and install
bearing support (35) on rear ball bearing (22). Pogition
assembled fan drive bevel gearshaft, ball bearings, and
bearing supports in front drive housing (2) and secure
with four slotted nuts (17) and cotter pins (18).

(8) Position fan drive oil seal housing (fig. 3-228) on
arbor press, coat flange face of new oil seal with plastic
lead sealer, and pogition oil seal on housing base with
lip of seal toward fan drive housing cover mounting
face and press oil seal in housing.



Fligure 3-228_ Pressing oil seal Ono tan drive il seal ousing.
(9) Position fan drive housing cover (fig. 3-229)
on arbor press using suitable blocks for support
and press clutch upper ball bearing into cover.
NOTE
Install eight self-locking nuts securing
front fan drive covers on the short studs,
four nuts are used when installing two
fuel injector tube brackets. lnstall four
self-locking nuts on short studs securing
rear fan drive cover, eight nuts are usced
when installing four fuel injector tube
drackets.
(10) Install assembled fan drive clutch assem-
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Fligure 3-229. Pregsing cluleh upper ball
bearing tute fua drive housing.

bly (6. fig. 3-212) in front fan drive housing assem-
bly (2, fig, 3-216). Using a new preformed packing (7,
fig. 3-212) install assembled fan drive housing
cover (5) on drive housing cover. Install slotted
nuts (8} securing cover to housing, (Only four nuts
arerequired on rear fan tower),

(11) Coat lip of fan drive vertical shaft oil seal
(1) with GAA grease MI1L-G-10924, and install fan
driveoilseal housing(2) onfan drivehousingcover
(5) and secure with six drilled head bolts (10) and
flat washer (9) and installlocking wire.

Section XI1V. REPAIR OF REAR FAN DRIVE HOUSING AND
CLUTCHASSEMBLY AND ACCESSORY DRIVE HOUSING

3-95. General

This section covers the repair of the rear fan drive
housing and clutch assembly, and accessory drive
housing. Specific instructions on disassembly,
cleaning, inspection, and assembly accompany the
repair operation. Repair standards of individual
components follow the inspection procedures. Stud
identification tables are included where applica-
ble.

3-96. Disassembly

a. lRear Fan and Accessory Drive Housing.
(1) Refer to paragraph 3-91 and remove oil seal
housing from fan drive housing cover.

(2) Refer to paragraph 3-91 and remove fan
drive clutch and cover from rear fan drive housing
assembly.

(3) Remove and discard four preformed pack-
ings (63, fig. 3-230) from oil transfer tubes. Remove
two cotter pins (32) slotted nuts (31) and flat
washers (30) attaching injection advance bearing
cap (29) to accessory drive housing (51) and remove
bearing cap.

NOTE

Bearing cap and accessory drive housing

are stamped with corresponding numbers

(fig. 3-255) to prevent mismating of parts.

Capshouldbeloosely attached on housing

after advance assembly is removed,
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TA021830

1 Fan drive housing cover stud ?2 Cotter pin . )

2 Rear fan drive housing 43 Accessorydrive housing stud

3 Fan drive driven bevel gearshaft bearing support stud 34 Accessory drive housing stud

4 Inter-fan drive shaft cover adapter stud 35 Accessory drive housingstud
36 Sletted hex nut

5 Dowel pin N
f Flywheel end fan drive shaft 37 Cotter pin
T Rear Tan drive diTven tevel gearshaft 38 Flat washer

8 Fan drive beve| gearshaft 39 Ilex head capscrew

9 Fan drive bevel gearshaft shin 40 Flal washer . #
10 Fan d1 ve bevel gearshaft ba!! bearing 41 Rear fan drive housing stud
11 Fan drive bevel gearshaft bearing support 42 Injection diivengearshafthubclamp
12 Intermediate fan drive shaft 43 Iniecuon automatic advance assembly
13 Inter-fan drive shaft forward retaining ring otler pin
14Inter-fan drive shaft forward cover preformed packing 45 Slotted hex nut
15 Fan drive shaft forward cover 46 Accessory driven gearshaft hub clamp
16 Fan drive shaft forward cover adapter 47 Accessory driven gearshaft plug .
17 Flat washer 48 Flyy d fan drive shaft plug and retaining ring

18 Self-locking nut 49 Accessory i ¢ base and crankcase stu
19 Inter-fan drive shaft cover hose and hose clamp 50 Accessory cam drive bevel gearshaft support stud
20 Inter-fan drive shaft cover hose 51 Accessory drive housing

21 [nter-fan drive shaft cover hose and hose clamp 52 Flat washer

22 Self-locking nut 53 Self-focking nut

23 Flat washer 51 Accessory cam drive bevel gearshaft support stud
24 Fan drive shaft rear cover adapter 55 Self-locking nut

56 Flat washer )
57 Accessory fan drive housing stud
58 Injection pumpdriven shaftgear pin

25 Inter-fan drive shaft rcar cover
26 Inter fan drive shall rear cover prefornied packing

27 Fan drive housing and accessory drive housing base 59 Dowel pin

28 Ol transfer tube preformed packing 60 Accessory drive housing stud

29 Injection advance bearing cap 61 Injectien advance hearing cap stud
30 Flat washer 62 Dowel pin

31 Slotted hex nut 63 Qil transfer tube prefermed packing

Figure 3-230. Rcar funand automatic injection advance drive — exploded view.
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(4) Remove six cotter pins (44, fig. 3-230) and slot-
ted nuts (45) attaching front bearing support (11), inter-
mediate hub clamp (42) and rear hub clamp (46) to ac-
cessory drive housing (51). Remove support, hub
clamps, and injection pump automatic advance assem-
bly (43) from rear fan and accessory drive housing as an
assembly.

b. Clutch Cover, Beartng and Vertical Drive Shaft
Oil Seul. Separate clutch cover and bearing from
clutch assembly and remove clutch upper ball bearing
and vertical drive shaft oil seal, paragraph 3-91,

¢. Rear Fan and Accessory Drive Housing.

(1) Remove six self-locking nuts (38, fig. 3-231) and

T™M 9.2815.220-34

flat washers (37) attaching left and right camshaft
drive inner supports (36) to accessory drive housing (39).
Separate camshaft drive inner supports from accessory
drive housing and remove right and left camshaft drive
gearshaft assemblies (22). Remove and discard
preformed packings (35) from inner supports.

(2) Straighten tab on key washer (24) and remove
threaded plug (23), key washer, and oil transfer plug
(25) from camshaft drive gearshaft (26).

(3) Remove fan driven bevel gearshaft (17, fig.
3-231) and associated parts as outlined in paragraph
391

1 Rear fan dr ve clutch sasembly 4 Rear fan drive housing
2 Pipe plug

3 Fan drive housing cover stud

§ Inter-fan drive shaft cover adapter atud
6 Injection pump driven gearshaflt needle bearing

7 Needle bearing retaining ring
8 Injection pump driven gearshaft oil aeal
9 Dowel pin

Figure 3231. Rear fan and acceasory drive housing, base assemblies and associated parts — exploded view.
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LEGEND for fig. 3-231 continued:

10 Fan driven bevel gearshaft retaining ring

11 Fan driven bevel gearshaft ball bearing

12 Fan driven gearshaft spacer

13 Fan driven bevel gearshafl inner ball bearing

14 Bearing etaining plate

16 Key washer

16 Machine bolt

17 Fan drive driven bevel gearshaft

18 Pipe plug

19 Accessory drive housing stud

20 Fan drive housing and accessory drive housing base

21 Accessory drive housing stud

22.32 Aplccessory camshaft drive beve! gearshaft assembly
u

A Key%ﬁasher

25 Oil transfer plug

26 Camshaf{t drive gearshaft

27 Slotted nut

£8 Flat washer

29 Injection advance bearing cap

30 Dowel pin

31 Pipe plug

32 Accessory drive housing base and crankcase stud

/

1 Fuel injection puinp
ey 6 Spacer
3 Pipe nlug 6 Washer

4 Fuel injection pump coupling sleeve

33 Accessory driven $t-ar bearing support stud
34 Accessory camshaft drive bevel gearshaft support stud
35 Prefermed packin
36 Accessory camshaft drive b vel g arshaft support
37 Flat washer
38 Self-locking nut
39 Accessory drive housing
40 Pipe plug
41 Accessory drive housing stud
42 Fan drive driven bevel gearshaft bearing support studs
43 Fan drive driven bevel gearshaft shims
44 Rear fan drive housing stud
45 Accessory drive housing stud
46 Accessory drive housing stud
47 Dowel pin
48 Injection advance bearing cap studs
49 Injection pun:p driven shaftgear pin
.'5)0 Puel injection pump gearshaft
1

d washer
52 Fuel ini:enlicm pump gearshaft bearing
§3 Screw thread insert
64 Pipe f!ug
55 Dewel pin
56 Woodiuff key
2
R
1
Y \ /
1392 1 10 9
8 TA021393
T Bolt 10 Fuel injection pump coupling hub
8 Pipe plug 11 Loc  acher
9 Ring 12 Plain nut

Figure 3.232. Fuel injection pump coupling assembly — exploded view.
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LEGEND far fig. 3.232 continued:

13 Plain nut 16 Rin
14 Lockwasher 17 Pac ipﬁ
15 Fuel injection pump ceupling 18 Fuel injection pumyp coupling

hub sleeve

(4) Remove plain nut (12, fig. 3-232) and lockwasher
(11) attaching fuel injection pump coupling hub (10),
ring (9) and sleeve {4) to fuel injection pump gearshaft
(50, fig. 3-231). Remove hub, ring, and sleeve from
gearshaft and remove woodruff key (56) from
gearshaft,

NOTE
The splined coupler halves are a matched
set.

(5) Remove seven self-locking nuls (55, fig. 3-230)
and flat washers (56) and separate rear fan drive hous-
ing (2) and accessory drive housing (51). Remove three
pipe plugs (2, 52 and 40, fig. 3-231) from rear fan drive
housing and pipe plug (38) from accessory drive hous-
ing.

(6) Remove fuel injection pump gearshaft (50) from
rear fan drive housing. Remove fuel injection pump
gearshaft oil seal (8) and retaining ring (7) from
rear fan drive housing, if inspection (para 3-98)
reveals the nced for replacement. Remove fuel
injection pump driven gearshaft needle bearing (6,
fig. 3-231).

(7) Position fuel injection pump gearshaft (fig.
3.233) in arbor press and press gearshaft from ball
bearing using press plate to support bearing. Remove
bearing recessed washer (51, fig. 3-231) from shaft,

PRESS PLATE

Figure 3-233. Remming fuel injection pump gearsheft ball

buearing.

T™ 8-2815.220-34

d. Rear Fan Drive Housing Clutch Assembly. Dis-
assemble clutch assembly as outlined in paragraph
391,

e. Fuel Injection Pump Advance Assembly.

(1) Remove fan drive bevel gearshaft (8, fig. 3-230),
shim (9), ball bearing (10) and support (11) from
flywheel end fan drive shaft (6) as an assembly.
Remove bearing support trom ball bearing. Press fan
drive bevel gearshaft from ball bearing and remove
and retain shims (9) for use during assembly.

NOTE

Before removing bolts securing the compo-
nents of the advance asseinbly, check aline-
ment and legibility of scribe marks on ad-
justing ring boss, flyweight, and drive
gearshaft flange (fig. 3-234). The marks
must be alined to insure proper assembly. If
thescribe marks are not alined, seribe a new
line on the gearshaft flange in alinement
with the ring boss scribe line. ldentify the
new line using a prick punch dot or some
other methed. The new gear flange mark
and ring boss must be in alinement for
proper assembly.

1 Injection driven gearshaft hub clamp 4 Slotted nut
2 Bolt r 5 Adjusting ring
3 Locking wire § Flyweight

Figure 3:234. Removing advance fMyweight adjusting ing and

infection gruamp drive gearshaft,
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(2) Remove tnjection driven pgearshaft hub
clamp (1, fig. 3-234) from injection pump drive
gearshaft ball bearing. Cut locking wire (3) and
remove six bolts (2) attaching drive gearshalt to
injection advance vance housing. Remove two cotter
pins, slotted nuts (4), and flat washers attaching
injection advancc flyweight fulcrum pin to injcc-
tion pump drive gearshaft. Remove gearshatt (17,
fig. 3-2306), ball bearing (15) and retaining ring (14)
as an asscmbly.

(3) Removing retaining ring (14) securing injection
pump drive gearshaft ball bearing (15) to drive
gearshaft (17). Position injection pump drive gearshaft
(fig. 3-235) in arbor press and press drive gearshaft
from ball bearing using press plate to support bearing.

(4) Remove advance flyweight adjusting ring (18,
fig. 3-236) flyweights (10) and oil control housing (9)
from flyweight housing (8) as an assembly. Disconnect
and remove flyweight compression spring (20) seats (22)
and retainers (21), from flyweight and remove
flyweights from adjusting ring. Separate adjusting
ring and remove from oil control housing.
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12

) Injection advance vane

2 Advance unit cover retaining ring

8 Injection advance vane housing cover

4 Acceasory driven gearshaft

5 Accessory driven gearshaft bail bearing

6 Accessoiy driven gearshaft ball bearing shim

7 Injection advance vane housing

8 Indection advance ﬂ{weifht housing

9 Advance oil contral housing
10 Injection advance flyweight sssembly
11 Injection advance flyweight fulcrum pin washer
12 Injection advance flyweight fulcrum pin cotter pin

Figure 3236, Automatic injection ad

(5) Remove flyweight housing (8) from advance
housing (7) noting the location of dowel pins in advance
vane housing for alinement with holes in flyweight
housing during assembly.,

(6) Remove advance vane housing (7) from advance
vane housing cover (8) noting location of dowel pins in
advance housing cover for alinement with holes in ad-
vance vane housing during assembly,

TAI26143

13 Injection advance flyweight fulerum pin nut
14 Injection pump drive gearshaft ball bearing retsining ring
15 Injection pump drive gearshaft ball bearing
16 Injection advance vane housing bolt
7 Injector pump drive gearshaft
18 Injection advance flyweight adjusting ring
19 Injection advance flyweight fulcrum pin
20 Fuel injection advance flyweight compression epring
2} Fuel injection advance flyweight compresaion spring retainer
22 Fuel injection advance flyweight compression epring seat
23 Injection advance vane seal
24 Injection advance vane seat epring

loded wview.

"'j" —_

(7) Partially separate advance vane (1) and vane
housing (7) and remove eight seals (23} and springs (24)
and remove vane from housing,

f. Advance Vane HMousing Cover and Accessory
Drive Gearshaft.

(1) Using a suitable gear puller remove accessory
driven gear hub clamp (46, fig. 8-230) from acceasory
driven gearshaft ball bearing {5, fig. 3-286). Remove
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ball bearing and shim (6) from accessory driven
gearshaft (4).

(2) Cut four pins 7/16-inch (approx.) long from 7/32-
inch diameter brass brazing red or other soft material.
Insert the pins in the four equally spaced holes in bear-
ing portion of advance vane cover. An improvised ring
compressing tool of the type shown in figure 2.1 can be
fabricated to facilitate removal of the advance vane
cover internal retaining ring. If the improvised tool is
used, instalil it over the pins and tighten bolts suffi-

Ijl'i}f- 'I-.‘\'i. .l. }
CONPRESSOR TOOL

RETAINER RING

AND PLUG

ciently to compress the advance vane cover internal re-
taining ring.

(3) Install accessory drive gearshaft in a goft-
jawed vise and using a gear puller remove advance
vane housing cover (fig. 3-237).

(4) Remove retaining ring (48, fig. 3-230) and plug
(47) from accessory drive gearshaft,

CAUTION
Use extreme care in this operation to pre-
vent damage to vane cover or gearshaft.

TAO21831

Figure 3-237. Removing odvance vane howing cover.

3-97. Cleaning
Refer to paragraph 3-36.

3-98. Inspection and Repair

a. General. Refer to paragraphs 3-37 and 3-38.

b. Fan Drive Gearshaft and Fan Drive Bevel
Gearshaft. Inspect fan driven gearshaft (8, fig. 3-230)
and fan drive bevel gearshaft (7) to limits specified in
repair standards (table 3-23).

NOTE
If either the fan driven gearshaft or fan
drive bevel gearshaft require replacement,
both must be replaced as they are a matched
gear set and cannot be replaced in-
dividually.

¢. Oit Seal. Refer to paragraph 3-37.

d. Clutch Agsembly. Refer to paragraph 3-93 and ta-
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bles 3.20 and 3-21.

e. Housing Assemblies. Inspect fan drive clutch disc
housing (2, fig. 3-220) rear cooling fan drive housing (4,
fig. 3-231) accessory drive housing (39) and rear cooling
fan and accessory drive housing base (20) for loose
dowel pins and oil transfer tubes if applicable.

f. Advance Unit Seals and Springs. Inspect seals (23,
fig. 3-236) and springs (24) for cracks, indentations, and
wear. Check seals to the limits specified in repair stan-
dards (table 3-23).

8. Flyweght Springs. Inspect flyweight springs (20,
fig. 3-236) seats (22) and retainers (21) for cracks and
damage. Check spring tension to limits specified in
repair standards (table 3-24),

h. Studs. Refer to paragraph 3-38, table 322, and
figure 3-238 when replacing studs.
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Tobie 3.23 Rear Fan and Accessory Drive Mousing
Assembly {?eﬂm’r Standants

Fig. Ref. Point of Sizes and fits Wear
Canponent No. Letter Measurement of new parts limits
Rear fan and ac- 3230 | a Inside diameter of bearing 3.5432 3.5410 35444
cessory drive support clamp.
housing.
3230 | k Qutside diameter of bearing. 35427 3.5433 i
3230 | kea Fit of bearing in support 0.0013L 0.0001T 0.0017L.
clamp.
3236 | d Outside diameter of bearing 2.1655 2.1660 2.1653
surface on gearshaft assem-
bly.
326 | e Inside diameter of bearing. 2.1648 2.1654 ®
3230 | e Inside diameter of bearing 3.14%5 3.1501 3.154
support clamp.’
3-230 | e.f Fit of bearing in support. 0.0010L 0.0001T 0.0013L
3230 b Outsidediameter of gearshaft. 1.6244 1.6248 1.6240
326 w Inside diameter of drive 1.6260 1.6270 1.6275
gearshaft.
3230 | w-h Fit of gearshaft in drive 0.0012L 0.0026L, 0.0035L
gearshaft.
Fuel injection pump 3231 | t Outside diameter of bearing 1.1814 1.1817 1.1813
spur shaftgear surface on fuel injection
pump driven gearshaft.
341 | s Inside diameter of bearing. 1.1807 1.1811 »
3-231 | st Fit of bearing on gearshaft. 0.0003T 0.0010T 0.0002T
3236 | ed Fit of bearing on gearshaft as- 0.0001T 0.0012T 0.00011,
sembly. '
3230 | b Outside diameter of bearing. 3.1491 3.14% .
3.230 | ¢ Inside diameter of bearing 3.14% 3.1501 3.1504
support clamp.
3230 | cb Fit of bearing in support. 0.0010L 0.0001T 0.0013L
320 | d Outside diameter of bearing 1.5749 1.5753 1.57417
surface on gearshaft.
3230 | g Inside diameter of bearing. 1.5743 1.5748 .
320 | gd Fit of bearing on gearshaft. 0.0001T 0.0010T 0.0001 L
3230 f Outside diameter of bearing. 3.1491 3.149% *
33| r Outside diameter of bearing. 24404 2.4409 .
3231 q Inside diameter of liner in 24409 2.4416 2.4419
housing.
381 | rq Fit of bearing in housing. 0.0000 0.0012L 0.0015L
3281 | m Inside diameter of liner in 1.4995 1.5002 1.6005
housing.
3.231 | ¢ Outside diameter of needle 1.4995 1.5000 =
bearing.
3231 | em Fit of necdle bearing in hous- 0.0007L 0.6805T 0.0010L
ing.
3231 | b Outside diameter of necdle 0.9995 1.0000 0.9993
bearing surface on
gearshaft.
3231 | e Inside diameter of needle 0.9995 1.0000 '
bearing.
3231 | eh Fit of gearshafl in necdle 0.00051, 0.0005T 0.0007L.
bearing.
3.1 y Inside diameter of oil seal bore 1.7500 1.7510 17520
in housing.
31| d Outside diameter of oil seal. 1.7540 1.7580 .
3231 | dy Fit of oil seal in housing. 0.0030T 0.0080T 0.0020T
31| p Inside diameter of bearing 26172 26719 26782
bore {small) in housing.
331 | k Outside diameter of bearing. 2.6767 267712 ¢
3231 | k-p Fit of bearing in housing. 0.0000 0.0012L 0.00151.
3.231| n Inside diameter of bearing| 3.14% 3.1503 3.1506
bore (laige) in housing.
3231 h Outside diameter of bearing. 3.1491 3.149 ¢
3.231| h-n Fit of bearing in housing. 0.0000 0.0012L 0.00151,

Sce fost note at end of table,
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Toble 3-23. Rear Fan and Accessory Drive Housing
Assembdly Repair Standards — Continued

Fe. Ref, Point of Sizes and fita Wear
Cooporeal No. Letter Measurement of new parta limits
Rear fan and fuel 31| f Outaide diameter of bearing 1.5749 1.5753 1.5747
injection drive. surface on gearshaft.
3.231 | Inside diameter of bearing. 1.5743 1.5748 °
3231 | j1 Fit of bearing on gearshaft, 0.0001T 0.0010T 0.0001L
321 | g Inside diameter of bearing. 1.5743 1.5748 ¢
3.231 | gt Fit of bearing on gearshaft. 0.0001T 0.0010T 0.0001L,
3230 | j Inside diameter of injection 23710 2.3780 g
advance bearing.
3.236 | b Qutaide diameter of hub on ad- 23135 23165 23730
vance unit cover.
3.236 | b-j Fit of cover in bearing. 0.0025L 0.0045L 0.0060L,
3-230
Lower camehaflt 3.231 | u Ingide diameter of hub in 1.1260 1.1270 »
drive quill bevel gearshaft.
gearshaft.
3.231 | x Outside diameter of lower oil 1.1250 1.1256 g
tranafer plug.
3.231 | x-u Fit of ptug in hub 0.0005L 0.0020L, <
321 | v Qutside diameter of hub on 1.4970 1.4980 1.4960
gearshaft.
3231 | a ‘[nside diameter of bore in in-|  1.5000 1.5010 1.5020
ner aupport housing.
3.231 | v-a Fit of hub in housing bore. 0.0020L, 0.0040L 0.0060L,
3%8 | r [neide diameter of camshaft 0.6292 0.6300 0.6315
drive quill (both ends).
3231 | w Spherical outside diameter of |  0.6275 0.6280 0.6265
{ower oil transfer plug.
3.268 | r-w Fit of tower transfer plug in 0.0012L 0.0025L, 0.0060L,
quill.
Refer to paragraph 337 for explanation of symbols
Tuble 3.24. Fuel Injection Pump Advance Unit
Agzemdly Repair Standards
Fig. Ref. Point of Sizes and fits Wear
Component Na. Letter Mewsurement of new parts limits
Fuel injection pump 3235 | g Inside diameter of cover. 1.8128 1.8130 1.8135
advanee unit es-
sambly 3236 | ( Outeide diameter of mating 18115 1.8120 18110
surface on gearshafl.
3.236 | (g Fit of cover on gearshaft. 0.0005L 0.0015L 0.0025L,
3-236 | d Outeide diameter of bearing | 2.1655 2.1660 2.1658
surface on gearshaft sssem-
bly.
323 | e Inside diameter of bearing. 2.1648 2.1654 ¢
3236 | de Fit of bearing on geaishall ss- 0.0001T 0.0012T 0.0001L
sembly.
3-230 | k Outside diameter of bearing. 3.5421 3.5433 °
3230 | a Inside diameter of bearing 3.5432 3.5440 3.5442
aupport.
3-230 | ak Fit of bearing in support. 0.0013L 0.0001T 0.0015L
386 | b QOutaide diameter of hub on 23735 2.3745 2.3730
cover.
3-20 | j Inside diameter of injection | 2.3770 23780 23790
advance bearing.
3230 | j-b Fit of hub on cover in advance 0.0025L 0.0045L 0.0060L
3-236 bearing.
3228 | a Ingide diameter of vane. 1.8730 1.8735 1.8740
3236 | q Outside diametez of oil control 1.8710 1.8115 1.8708
advance valve
3-236 | g8 Fit of vane on housing. 0.0015L 0.0025L, 0.0032L
3236 2 Width of injection Controlled 1o provide 2
advance vane. 0.0010 to 0.0015
clearance with dimension
aa betow at assembly.
326 | ¢ Qutside diameter of gearshaft. |  1.4996 1.5000 1.499¢
p Inside diameter of oil control 1.5015 1.5020 1.6030
advance housing.

See foot note at ¢r:d of table
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Table 3-24. Fuel Injection Pump Advance Unit
Assembly Repatr Standards -~ Continued

TM 8-2815-220-34

Fig. Ref. Point of Sizes and fits Wear
Component No. letter measturement of new parts limits
Fuel injection pump | 3.236] p-c Fit of oil control advance hous- | 0.0015L 0.00241. 0.0036L,
advance unit as- ing on gearshaft assembly.
sembly. 3-236] ) \idth of seal 0.0990 0.1010 0.0980
3-236| k Width of slot in vane. 0.1020 0.1060 0.1070
3-236) k-j Fit of seal in vane 0.0010L 0.0070L 0.0090L
3-236] h Length of seal 2.1190 2.1210 9
3-236) ¥ Thickness of seal 0.1300 0.1350 *
3-236| n Inside diameter of drive £.5015 1.56020 1.5030
gearshaft gear.
3-236| n-c Fit of drive gearshaft on 0.0015L. 0.0024L, 0.0036L
gearshait assembly.
3.236| u _&x'{ﬁﬂe_gerteM 0.2600 0.2610 0.2490
yweight,
3-236| r Width of slot in control valve. 0.2510 0.2550 0.25660
3-236| r-u Fit of pin in slot 0.0000 0.0050L 0.0070L
3.236| t QOutside diameter of (lyweight 0.3110 0.31156 ¢
in.
3.236| v Insidediameter of flyweight 0.3120 0.3130 s
pinholeinfly eight.
3236 | v-t Fitoffly eightpinin flyweight.| 0.0005L 0.0020L 0
3-236| m Outside dianeter of bearing 1.9686 1.8690 1.9684
surface on spur gearshaft.
3.236 | x Inside diameter of beating. 1.8680 1.9685 4
3-236 | x-m Fit of bearing on spur 0.0001T 0.0010T 0.0001L
gearshaft.
3236|s B |Spring, helical: compression
Approximate (ree length. Mqﬁgﬁ_
Scale reading at 1.0300 ﬁS_lLup_M.BJha__. ]
inch.
Maximum solid height. P__ﬁj_l_ﬁ,incl‘—‘———
3-236 | w Inside diameter of gearshaft 1.6260 1.6270 1.6275
3-230] h Qutside diameter of dtive 1.6244 1.6248 1.6240
gearshalt.
3-230 | h-w Fit of gearshaft in dtive 0.0012L 0.0026LL 0.0035L
3-236 gearshatft.
3.236 | aa Widih of injection 2.1213 2.1247 .
advance vanc
housing.

Refer to paragraph 3.37c for explanation of symbols.

Table 3-25. Rear Fan and Accessory Diive Housa: ngs Stud Identification

Fig. Ref. Setting No.

No. No. height req'd. Stud size and length
3-238 1 8 1 6/16.18 (19:32) x 6/16-24 (17/32) x 1-1/8
3-238 2 1-11/16 4 5/16-18 (3/4) x &16-24 (23/32) x 2-5/16
3-238 3 25/32 4 6/16-18(3/4) x /1624 (19/32) x 1-7/16
3.238 4 232 8 6/16-18 (3/4) x §/16-24 (19/32) x 1-3/4
3-238 6 1-1/8 6 3/8-16 (15¢16) x I/8-24 (13/16) x 1-6¢16
3-238 6 49/64 6 3/8-16 (27/32) x I/8-24(7/8) x 1-34
3.238 1 3-29/32 2 3/8.16 (15/16) x 3/24 (13/16) x 4-11/168
3-238 8 1.26:32 2 3/8-16 (13/16) x 3/8-24 (27/32) x 2/15-10
3-238 9 1 6 61618 (3/4) x ©/16-24 (23/32) x 1.6/8
3-238 10 | 3-12 2 3/8-16 (27/32) x 3/8-24 (11/16) x 4-5/16
3.238 11 | 4-68 1 3/8-16 (61/64) x 3/8-24 (11/16) x 5-1/4
3.238 12 | 2-916 4 3/8-16 (25/32) x 3/8.24 (7/8) x 3-%16
3-238 13 | 4-14 9 3/8-16 (51/64) x 3/8-24 (11/16) x 6
3.238 14 6-1/4 2 3/8-16(51/64) x 3/8-24(11/16) x 6
3-238 16 |1 2 616 (3/4) x 6/16-24 (19/82) x 1.172
3-238 16 | 29/32 8 6/16.18 (3/4) x 6/16-24 (13/16) x 1-8/16
3-238 17 | 26/32 4 6/16-18 (6/8) x 6/16-24 (3/4) x 1-7/16

Change 2
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MODEL AVDS-1790-20R

mosssos,

Figure 3238 Rear pan und uccessory drive honsing and base stndiding aszembdly.

i. Fluel Injection Pump Drive Coupler Half. In-
spect the front and rear coupler sleeves (4 and 18,
fig. 3-232) and hubs for wear and mutilation and for
fit with mating hub splines (10 and 15) the splines
of mating parts. Mating splines must match with-
out binding, with a maximum total backlash of
0.006 inch from the input end through the output
end. Check the quad rings (9 and 186) for cracks,
tears, deterioration, or loss of resilience.

3-99. Assembly
a. Fuel Injection I'emp Advance Unit Assembly.
(1) Install accessory driven gearshalft plug (47,
fig. 3-230) and secure with retaining ring (48).

3-144 Change 1

(2) Measure the total thickness (A, fig. 3-239) of
ball bearing inner race to face of outer race, with
end play removed. Measure the total thickness (B)
from inner face of bevel gear to inner face of bear-
ing journal. Add thickness of ball bearing race (A)
and gearshaft measurement (B) and subtract from
2.6605 to 2.6625-inch. Add or remove 0.002-inch
shim laminations from shim pack, Part No.
8761041, untilrequired dimension (C) is obtained.

NOTE
The shim pack has several 0.002-inch
laminations. Shims may be stripped from
the pack to obtain shim dimensions. If
shims must be added, they will have to be
stripped from a new shim pack.
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BEARING TRADEMARK
IN THIS POSITION

HmE T

ACCESSORY
DRIVEN BEVEL GEAR

. REQUIRED THICKHESS
| 2.6605 MIN.
NOTE: ALL DIMENSIONS SHOWN ARE IN INCHES 2.6625 MAX.

TA126132 |

Figure 3-239. Determining shim thickness for accessory drive bevel gearshaft bearing.

(3) Position shim (fig. 3-240) of predetermined 3-241) in a soft jawed vise and install vane housing
thickness (fig. 3-239) on bearing hub of accessory drive cover (3) on gearshaft until it éxposes the retaining

H gearshafl. Position accessory driven gearshafl ball ring groove. Install retainingring (4} in groove and pull
bearing on hub, wilh bearing trade mark facing cover (3) forward until retaining ring is seated in the
away from gearshaft (fig. 3-239) and press bearing cover retaining ring groove.

on gearshafl.

R
= s
p \
Q :
o —

s AR
HOUSING COVER SN
ACCESSORY DRIVE GEARSHAFT R e
[EESTRN,.... AN
1 Accessory drive bevel gearshaft
Figure 3-240. Pressing accessory driven gearshaft ball bearing 2 Dowel pin ,
1 3 Advance vane housing cover
on gearshaft. 4 Rotainin
(4) Using a soft faced hammer install accessory 5ﬁeil‘a'm‘ﬁ£| g'r! ling groove
driven gearshaft hub clamp (46, fig. 3-230). Figure 3.24]. Installing advance vane housing cover on
(5) Place accessory driven bevel gearshaft (1, fig. accessury bevel gearshafl.
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1 Advance vane housing

2 Bolt holes

3 Dowel pin hole

4 Vane spline

5 Gearshaft spline

6 Advance vanc housing cover
7 Dowel pin

8 Cover bolt hole

Figure 3242, fustalling ndvance vane houwsing and vane.

b. Fuel Injection Pump Aduvance Assembly.

(1) Install advance vane (], fig. 3-236) in vane hous-
ing (7) approximately half way, and install eight seals
(23) and springs (24). Slide vane and seals into vane
housing.

(2} Install advance vane housing (1, fig. 3-242) with
vane, seals and springs, on advance vane housing cover
with alincment dots on gearshaft spline (4) mating
with alinement dot on gearshal't (5).

(3) The vane must have end clearance of 0.001 inch.
[f vane splines have a snug fit on the accessory drive
gearshaft splines insert a 0,001 inch fceler gage be-
tween vanc and vane housing cover. Gently tap vane
until proper end play is obtained, then remnove fceler
gage. Mate dowel pin holes (3) in vane housing with
dowel pins (7) in cover and housing bolt holes (2} with
cover bolt holes (8). Tap housing lightly with a soft
hammmer to seat dowel pins,

3-146 Change 3

NOTE

Dowel pins and dowel pin holes will aline in

two positions. However, the bolt holes in

cover and housing will aline in one position

only. Make certain that cover and housing

are correctly positioned so that bolt holes

are alined.

(4) Mate dowel holes (2, fig. 3-243) with dowel pins
(3) and bolt holes (6) with bolt holes (4) and install
flyweight housing (1) on advance vane housing (5). Tap
flyweight housing lightly with a soft hammer to seat
dowel pins.

- ilﬂ? N i‘\‘{\
1 Flyweight housin
2 Doyv.‘rvel g?n hole £
3 Dowel pin
4 Dol hole
5 Advance vane housing
6 Belt hole

Figure 3.243. Inswiting flyweight housing. |

(5) Install two flyweights on adjusting ring with
flyweight pins (1, fig. 3-244) installed.

NOTE
Springs are attached to flyweights with
roll pins driven thru the loops in the
springs.

(6) Install flyweight compression springs, seats
and retainers (2) on flyweights and spread flyweights



against springs and install oil control housing in ad-
justing ring so slots in contro} housing (4) are alined
with flyweight pins. Install the assembled adjusting
ring, oil control housing, and flyweights on accessory
drivenbevel gearshaft (5). Oil hole (6) in lower groove of
oil contro) housing must aline with slot in gearshaft,

i
i

gy

TAO1 758

i 1 Flyweight pin 4 Oil control housing
| 2 Spring 6 Accersory dr ven gearshalt
8 Adjusting r ng 6 Oil hole
Figure 3244, Insialling advance flyweight edjusting ring and
Slyreeighe.

T™ 9-2815-220-34

(7) Position drive gearshaft ball bearing (fig. 3-245)
on drive gearshaft and carefully press ball bearing on
gearshaft. Install retaining ring (14, fig. 3-236) securing
gearshaft ball bearing.

‘.. (‘

bt

i

DRIVL
GEARSHAFT

il

Al

P s W

B s

Figure 3245, Pressing drive gearshaft bell bearing on drive

gearshaft.

{8) Mate dowel pins (3, fig. 3-246) and bolt holes (2)
in gearshaft with dowel pin holes (4) and bolt holes (6)
in housing and install the assembled injection pump
drive gearshaft on flyweight housing.
NOTE

The scribe line on gearshaft flange and ad-
justing ring boss must be alined.
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ALIREVENT VARKS :

1
e

g™ .

6 Bolt hole
7 Alinement mark

1 Injection pump drive gearshaft
2 Bolt hole
3 Dowel pin
4 Dowel pin hole
Figure 3-246. Insalling injection pump drive gearshaft.

{9) Install six bolts (2, fig. 8-247) through gearshaft
flange, flyweight housing advance vane housing and
secure in vane housing cover, Secure bolts with locking
wire, Move the adjusting ring to aline scribe marks (6)
on ring, flyweight (5)and drive gearshaft flange (7). In-
stall two slotted nuts, flat washers (3) and cotter pins
on flyweight pins securing adjusting ring (4). Install in.
jection driven geaishaft hub clamp (1).

3-148

1 [njectien driven gearshaft hub clamp
2 Bolt

3 Nut and washer

4 Adjusting ring

5 Flyweight

6 Alinement marks

7 Drive gearshaft flange

Figure 3-247. Installing advance flyweight adjusting ring and
bearing suppori clamp.

c. Test.

(1) Test fuel injection pump advance assembly
using test stand assembly Part No, 10898928 (fig. 3-248).
Testing of fuel injection pump advance assembly is re-
quired on all unitsthat have been repaired to insure op-
timum engine preforinance. This testing will be ac-
complished prior to assembly of the engine rear fan
and accessory drive housing assembly. The test stand is
designed to check and bench test the advance charac-
teristics of the fuel injection pump advance assembly,
under conditions simulating engine operation over an
operating range of 200 to 2600 RPM,
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MASTER SWITCH [E=)

TA2657008

Figure 3.248. Test stand assembly.

(2) Check fue! level and oil level gages (fig. 3-249), half full (use oil, specification MIL.L.45199 (Grade 30)
Fill supply tank(s) if either gage indicates less than or fuel, specification VV.L-800).
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HEATER CONTROL

Figatre 3249, Test stand heater control and supply tanks.
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IMMERSION HEATER

TA265701§

(3) Check to ensure that the master switch, oil
heater switch, jog run (clutch engage) switch, and the
motor switch are all in the ""OFF" position, and that
the speed regulator control is at zero (0).

(4) Turn master switch handle to the **ON’" posi-
tion. The power indicator Jight should be on. If power
indicator light does not light, press the reset buttons, If
light does not comeon, investigate and correct the defi-
ciency before starting.

(5) Turn oil heater (thermostat) control, figure
3-249, to a setting of 200 degrees and turn oil heater
switch, (18, fig. 3-260) ''ON". The oil hcater indicator
lamp should light when the heater switch is turned on,
and should go out when the oil reaches the selected oil
temperature heater control setting (200 degrees).

TA2657028

Fignre 3250, Test staned and advance assembly with coupling guard and housing cuves removed.

Change 3



LEGEND for fig. 3-250:

1 Fuel pressure indicalor gage
2 Oil pressure indicator gage
3 Elcetronic counter switch
4 Electronic counter
5 Fuse
6 React bution
7 Maynetic pickup cable
B Oil temperature dial thermometer
¢ Electronic tachometer
10 Spced regulator control
11 Jog run switch (clutch engage)
12 Stop ewitch (clutch disengage)
13 Power indicator light
14 Drain tank
16 Motor switch
16 Heat indicator light
17 Fuel injector advance assembly
18 Qil heater switch
19 Oi) drain push switch
20 Master switch

(6) Turn the electronic counter switch, (3), ‘'ON",
The electronic components in the counter will reach
operating temperature by the time the test is begun.

(7) Loosen fasteners and remove fuel injection
pump drive housing cover from top of test stand.
Remove the two bearing caps (fig. 3-261) and intermedi-
ate bearing support from the mounting fixture.

TE0 NUT RS

driven (small) end of the advance assembly. Install sup-
port over bearing on large gear end of advance assem-
bly and install advance assembly in bearing supports
of mounting fixture and secure with hardware removed
above. Install drive housing cover and secure with
fasteners,

T™ 9-2815-220-34

CAUTION
The fuel injection pump advance assembly
drive housing cover must always be in-
stalled and sezured before operating test
stand,

(8.1) Turn
“ON™,

(9) Push jog run (clutch engage) switch to engage
eddy current clutch and turn speed regulator control to
obtain advance assembly speed of 300 rpm on
tachometer. Turn speed regulator control clockwise to
increase rpm.

(10) Observe oil and fuel pressure indicator gages
(1 and 2, fig. 3-260). These gages should register more
than zero (0); however, maximum pressures will not be
evident until a speed of 2000 rpm is obtained.

CAUTION
Turn master switch handle ''OFF" if there
is no indication of oil or fuel pressure on the
gages. Investigate and correct the deficien-
cy before starting the test.

(11) Operate test stand at 300 rpm until the oil tem-
perature dial thermometer (8) stabilizes at 200 degrees.
It may require several minutes to warm the eutire
system to operating temperature. Note and record
electronic counter (4) reading (illuminated decimal
digits on the front of the counter panel).

(12) Press oil drain push switch, located im-
mediately below the oil pressure indicator gage. The
gage should register zero (0) psi with the switch
depressed. Observe the counter reading. If the counter
has changed more than one (1) degree, the advance as-
sembly requires adjustment.

(13) Release oil pressure drain switch. Turn speed
regulator control (10) clockwise to increase the speed to
600 rpm. Note and record the counter reading at each
200 rpm increment increase, beginning at 600 rpin and
continue through to 2600 rpm.

(14) Reduce speed to 600 rpm and recheck counter
reading. If this reading does not check with the original
reading repeat the test. Check the readings taken at
each 200 rpm increase against similar pointson the ap-
proved advance unit curve (fig. 3-262). If the recorded
advance readings fall within the prescribed limits on
the curve, the test is complete. If the advance readings
do not meet the curve limits, proceed with step (17)
below.

motor switch (15, {ig. 3-250)
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Figure 3.252. Fuel injector advance unit curve.

(15) Turn speed regulator control (10, fig. 8-260) to
zero (0), to reduce speed, and counter switch, motor
switch, and master switch handle to the '‘OFF" posi-
tion.

WARNING
Injection pump advance essembly will be
hot following test. Operator should wear
gloves when removing unit from test stand.

(16) Loosen fasteners and remove cover. Remove
bearing caps and remove unit from bench. Remove oil
transfer shaft. Place injection advance assembly on oil
drain tray with small gear end up to drain and cool.
Place advance assembly in a clean dirt free container,
preferable a polyethelene bag, for storage.

(17) Repeats (9) through (14) above to check pre-
vious readings. If advance assembly fails to pass the
test, it must be adjusted. Note whether advance assem-
bly advances too soon or too late. Either condition can
normally be corrected by rotating the advance flywheel
adjusting ring (fig. 3-251).

NOTE
The advance assembly should be retarded
slightly if the advance varies more than 2
degrees at 300 rpm when the oil pressure
drain button is depressed. This variance in-
dicates the mechanical retard stop is not in
phase with the hydraulic valve.

(18) Push speed control stop switch to disengage
eddy current clutch. Turn counter, motor, and motor
starter off.

(19) Loosen fasteners and remove cover. Remove
two cotter pins, and loosen the two slotted nuts enough

3-152 Change 3

to permit adjusting ring rotation (fig. 3-251).
NOTE
Do not turn the adjusting ring more than
1/16 of an inch during any one adjustment.

(20) Rotate the adjusting ring (fig. 8-251) 1/16-inch
toward the rear of the bench (retard position) if the ad-
vance assembly advanced too soon. Move the adjusting
ring 1/16-inch in the opposite direction (advance posi-
tion) toward operator, if the advance assembly ad-
vanced too late. Tighten the slotted nuts, install cover
and repeat (8) through (14), above. When advance read-
ings are within the prescribed limits, the advance as.
sembly may be removed from the bench asoutlined in

i (16) above. Secure the adjusting ring slotted nuts with

cotter pins.
NOTE
If the advance assembly cannot be properly
adjusted as outlined above, the flyweight
springs must be checked in accordance with
Eh‘e'limit,s specified in table 3-24.
d. Rear Fan and Accessory Drive Housing.
(1) Install flywheel end fan drive shaft (6, fig.
8-280) in injection automatic advance assembly (43).
(2) Position original shims (9) on end of inner bear-
ing race (side opposite bearing trade mark) of rear fan
drive bevel gearshaft ball bearing (10). Measure total
thickness of bearing race and shim, from shim on inner
race to face of outer race, with end play removed,
Thickness should be from 07891 inch minimum to
0.7911 inch maximum (fig. 8-2563). When total thicknes
is more than 0.7911 inch, strip 0.002 inch thick lamina-
tion from the shim pack until the correct thickness is



obtained. When tota! thickness is less than 0.7891 inch,
add 0.002 inch thick shims (stripped from a new shim

pack as necessary).
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TA021794

Figure 3-253. Determining shim thickness for rear fan driven

bevel gearshafi nnd rear fan drive gearshaft.

(3) Position shim (9, fig. 3-230) of predetermined
thickness (fig. 3-253) over bearing hub of rear fan drive
bevel gearshaft (8, fig. 3-230) and press rear fan drive
bevel gearshaft ball bearing (10) on gearshaft. Install
bearing support (11) on ball hearing and install assem-
bled fan drive bevel gearshaft on injection pump ad-

vance assembly.

(4) Position fuel injection pump gearshaft (fig.
3-254) in an arbor press, and positien bearing spacer
with chamfer up (toward threaded end of shaft). Press
ball bearing on gearshaft using pipe of a suitable size
as an improvised pressing arbor.

BALL

VIRSHER

5

™™ 9-2815-220-34

SEARING \ ? :

/ PIPE

-!/ou WASHER
- ‘A

GEARSHAFT

SUITABLE

CHAMFER

TADZ1503

i b N i

Figatre 3.254. Pressing deiven georshaft ball bearing on spur

gearshaft.

(5) Install (uel infection pump driven gear-
shalt needic bearing (6, fig. 3-231) in rcar fan drive
housing (4) and secure with retaining ring (7).
Install fuel injection pump gearshaft oil seal (8) in
rear fan drive housing (4). Install fuel injection
pump gearshall (50) with bearing (52) iv rear fan

drive housing (4).

Change 3
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(6) Apply a thin coat of gasket cement Specifica-
tion MIL-C-10523 (ORD) on the rear fan drive housing
(2, fig. 3-230), install accessory drive housing (51) on
rear fan drive housing and secure with seven self-lock-
ing nuts (55) and flat washers (56). Install three pipe
plugs (2, 40 and 84, fig. 3-231) in rear fan drive housing

A and pipe plug(31)in accessory drive housing.

(7) Install woodruff key (56) in fuel injection pump
gearshaft (50). Install fuel injection pump coupling hub
(10, fig. 3-232), ring (9) and sleeve (4) on gearshaft as an
assembly. Secure coupling assembly to rearshaft with
plain nut (12) and lockwasher (11). Torque tighten nut
to 900 pound-inch,

NOTE
The splined coupling halves are a matched
set. Make certain the coupling half being in-
stalled matches the coupling half on the fuel
injection pump.

(8) Position original shims (43, fig. 3-231) on end of
inner bearing (side opposite bearing trade mark) of
lower driven gearshaft ball bearing (13). Measure the
total thickness of bearing race and shim, from shim on
inner race to upper face of outer race with end play
removed. Thickness should be from 1.2635 inch
minimum to 1.2655 maximum. When total thickness is
greater than 1.2655 inch, strip 0.002 inch thick lamina-
tions from the shim pack until the correct thickness is
obtained. When total thickness is less than 1.2635 inch
add 0.002 inch thick shims (stripped from a new shim
pack) as necessary. Figure 3-253 illustrates shim loca-
tion and measuring points.

(9) Position shim (43, fig. 3-231) of predetermined
thickness on inner race of lower driven gearshaft ball
bearing (13) and press fan driven bevel gearshaft (17)
into ball bearing. Install bearing spacer (12) on fan
driven gearshaft and start upper driven gearshaft ball
bearing (11) on gearshaft and press gearshaft into ball
bearing. Secure upper ball bearing on gearshaft with
retaining ring (10).

(10) Install assembled fan driven gearshaft,in rear
fan drive housing (4) and secure with bolt (16) new key
washer (15) and lock plate (14). Bend tab on washer.

(11) Install oil transfer plug (25) in camshaft
drive gearshaft (206). Install key washers (24) and
gearshaft plug (23), torque tighten plug to 1300-1400
pound-inches and bend tab on washer to secure plug.

(12) Install a new preformed packing (35) on right
camshaft drive inner support (36). Install camshaft
drive gearshaft assembly (22) in accessory drive hous-
ing (20) and install support in housing and on gearshaft
assembly. Secure support to accessory drive housing
with three self-locking nuts (38) and flat washers (37).
Install left support and gearshaft in the same manner.

e. Rear Fan and Accessory Drive Housing. Assem-
ble rear fan drive clutch as outlined in paragraph 3-94.
f. Clutch Cover Bearing and Vertical Drive Shaft
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Ol Seal. Install vertical drive shaft oil seal as outlined
in paragraph 3-84. Install clutch cover bearing and
clutch cover on clutch assembly as outlined in
paragraph 3-94.
& Rear Fan and Accessory Drive Housing Assem-
bly.
NOTE
Before installing assembled fuel injection
advance assembly and fan drive bevel
gearshaft, check gearshaft backlash and re-
shim if necessary (fig. 3-239). Be sure bear-
ing cap and accessory drive housing
stamped numbers correspond to their proper
location before assembling (fig. 3-255).

ACCESSORY DRIVE HOUSING \

D e

4,".“'eiz-.~$1'&;isi:lhtﬁﬁ" i
MATCHED NUF-BERS

w, Al @ Fue mocTion
" ediviine) . ADVANCE BEARING CAP .
A Db SRR v c)
) TA021500
Dell, Yo TR R R

Figure 3-255. Instoll fuel injection advance bearing cap.

(1) Install assembled injection pump advance as-
sembly (43, fig. 3-230) in rear fan and accessory drive
housing and secure front fan drive bevel gearshaft
bearing support (11), injection driven gearshaft hub
clamp (42) and accessory driven gearshaft hub clamp
(46) to rear fan and accessory drive housing with six
slotted nuts (45) and cotter pins (44),

(2) Install injection advance bearing cap (29) and
secure to accessory drive housing (51) with two cotter
pins (32) slotted nuts (31) and fiat washers (30). Install
four new preformed packings (63) on oil transfer tubes,

(3) Install assembled fan drive housing cover in
rear fan drive housing (2) as outlined in paragraph 3-94.

(4) Install fan drive oil seal housing on fan drive
housing cover as outlined in paragraph 3-94.
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Section XV. REPAIR OF CAMSHAFT AND ASSOCIATED PARTS

3-100. General

a. This section covers the repair of the camshafts
and associated parts. Specific instructions on
disassembly, cleaning, inspection, and assembly
accompany the repair operations. Repair stand-
ards of individual components follow the inspec-
tion procedure. Stud identification information is
included in the repair procedures.

b. Repair of right and left camshafts is similar.
For instructional purposes repair procedures for

INTCR-CYLINOER

RIGHT CAUSHAF T
SLEEVE FLANGE

LIFTIXG EYE

INTER-CYLINOER SLEEVE
PREF ORMEQ HOSE

0SE —— :
i 2 ‘ ORIVE SHAFT FLANGE — -
i ‘ ;' P, - ' 3 _‘ . _."‘ ‘
{ o 04N, Sy : £

the right camshaft will be given with references to
the left camshaft only where repair procedures
vary.

3-101. Disassembly

a. Remove lifting eye (fig. 3-266), preformed hose
and intercylinder hose flange, and separate the
lifting eye and flange from hose.

LANP

™

PREFORMED
PACKIRG

TAG211%0

Figure 3-256. Remaving or installing lifling cve, inlercylinder baseflanges,and hoses, mode! AVDS.1790-2C and AYDS-1790-2D exngine.

NOTE
Model AVDS-1790-2DR engines are not
equipped withlifting eyes at cylinder Nos.
1R and 1L. Intercylinder hose flanges are
used at these locations.

b. Remove four groups of intercylinder hose
flanges and preformed hoses and separate the
flanges from the hoses.

¢. Remove two hose clamps (34, fig. 3-258) and
the rubber hose (33) from camshaft drive shaft
flange (32).

d. Remove four self-locking nuts (30, fig. 3-268)
and flat washers (29) and remove camshaft drive
bevel gearshaft adapter (39) and associated parts
as an assembly from camshaft gear housing (42).

¢. Remove and discard preformed packing (41)
from bevel gearshaft adapter (39) and remove and
discard preformed packing (28) from oil transfer
tubein bevel gearshaft adapter. Remove two bolts
(86), lockwashers (38), and flat wshers (37) and
remove camshaft driveshaft adapter (32) from
bevel gearshaft adapter (39). Remove and discard
gosket (38).

NOTE
It will be necessary to move the camshaft

drive gear away from the camshaft driven
gear to gain clearance for removal of cam-
shaft assembly.

f. Remove camshaft (7), bevel gear (6), and gear
cover (6) as an assembly from gear housing (42).
Remove camshaft drive bevel gearshaft (1) from
gear housing.

g. Place assembled camshaft in a soft-jawed vise
and cut locking wire and remove eight machine
bolts (4) and camshaft cover (6), and bevel gear (6).

h. Place assembled throttle control cross shaft
(26, fig. 3-269) in a soft-jawed vise and remove cam-
shaft end cover plate (22) from ball bearing (23) by
carefully tapping on end of plate with a zoft ham-
mer.

NOTE
The left camshaft does not have a cover
plate assembly.

i. Cut locking wire and remove four capscraws 8
(16, fig.3-268) and flat washers (17). Remove
tachometer drive adapter (18) from end plate (20)
and remove and discard preformed packing (16).
Remove oil seal (19).

t.1. Cut locking wire and remove four capscrews
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amshaft bevel shaftgear plug retaining ring
8 Camshsft bevel shaftgear ph:f

4 Camshsft drive bevel gearshaft

5 Capscrew

6 Flat washer

7 Camshaft housing

8 Camshaft drive shaft

9 Camshaft drive bevel gearsbaflt adapter
10 Gasket
11 Flat washer
12 Lockwasher

13 Machine bolt
14 Hose clumsn
15 Camshaft drive shaft alraig:t adapter hose

16 Camshs(t drive shaft straight adspter

17 Screw thread ineert

18 Seif-locking nut

19 Flat washer

20 Preformed packing

21 Oi) transfer tube preforvoed packing

22 Camshaft drive bevel gearshaft adapter atud
23 Preformed packing

24 Intercylinder slecve flange

Figure 3.257. Camuhafi and drive gears (left bank) — exploded view.
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25 Intercylinder sleeve

% ine lifting eye

27 Gasket

28 Screw thread insert
Cepscrew

30 Lockwasher

81 Flat washer

82 Camshaft

83 Camshaft gear cover gaaket

34 Camshaft gear cover

35 Camshaft drive bevel gear

36 Camshaft cover



MODEL
AVDS-1790- 20R
ONLY

~44

} Camshaft drive bevel gearshaft
2 Camshaft bevel shaftgear plug
3 Camshaft bevel shaftgear plug
retaining ring
4 Machine boit
6 Camshaft cover
8 Camshaft drive bevel gear
7 Camshaft
8 Camshaft gear cover gasket
9 Camshafl gear cover
10 Flat washer
11 Capscrew
12 Capacrew
13 Lockwasher
14 Flat washer
16 Preformed packing
18 Capscrew

17 Flat washer

18 Tachometer drive adapter

19 Qil seal

20 Camshait end cover aupport

21 Sleeve bearing

22 Gasket

23 Engine lifting eye

24 Intercylinder sleeve

26 Intercylinder aleeve flange

28 Preformed packing

27 Camghaft gear housing atud

28 Preformed packing

29 Flat washer

30 Self-locking nut

31 Screw thread insert

32 Camahaft drive bevel gearshaft
adapter

TM 9-2815-220-34
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33 Camshaft drive shaft straight
adapter hose

34 Hose clamp

36 Machine bolt

368 Lockwasher

37 Flat washer

38 Gasket

39 Camshaft drive bevel gearshaft
adapter

40 Camshaft drive shaft

41 Preformed packing

42 Camshaft gear housing

48 Screw thread insert

44 Tachometer diive cover

46 Ganket

Figured.258. Camshaft and drive gears (mght bank) - exploded view.
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(16, fig. 3-268) and flat washers (17). Remove

tachometer drive cover (44) and gasket (45). Dis.
card gasket.

3-102. Cleaning
Refer to paragraph 3-36.

3-103. Ingpection and Repalr

a. General. Refer to paragraph 3-37 and 3-38.

b. Bushings. Inspect bushings type bearings in
camshaft end plate to limits specified in repair
standards (table 3-26),

¢. Studs. Refer to paragraph 3-38d and table 3-27
when replacing studs.

d. Camshaft.

(1) Inspect for cracks. Inspect camshaft lobes and
bearing surfaces for wear, scuffing and scoring.
Check camshafts against limits specified in repair
standards (table 3-26). Inspect camshaft for
stripped ordamaged threads in tapped holes.

(2) Replace camshaft when cracked or when
lobes or bearingsurfaces arebadly worn,scuffed or
scored. Replace camshaft when it does not check
against limits specified in repair standards (table
3-26). Repairdamaged threads in gear hub with a
used tap. Remove slight scuffing or scoring from
camshaft lobes and bearings with a fine oil stene
and polish with corcuscloth dipped in dry-cleaning
solvent or mineral spirits paint thinner,

Table 3.26. Camshaft and Drives Repair Stardards

Fig. Ref. Point of Sizes and fits Wesr
Component No. letter measurement of new parts limits
Cemshefts 3-258| g Outside diameter of journal on | 1.3090 1.3100 1.3085

camshaRf.

3-19| q Inaide diameter of camshaft 1.3115 1.3136 1.3140
bearing in cylinder.

3190| q-g Fit of journal in bearing. 0.0015L 0.0045L 0.0055L

3-268

3-268 Maximum out-of-round of 0.0010 0.0020
camsha® journal (full in-
dicator reading).

3-268 Maximum runout of center 0.0020 0.0160
journal when supported on
end bearing (full indicator
reading).

3-268| h Outside diameter of camshaft 1.3090 1.3100 e
pilot bearing at end plate.

3-268| m Inside diameter of split bush. 1.3320 1.3130 -
ing-type bearing in
camshaft end plate.

3-268| m-h Fit of camshaft pilot in end 0.0020L 0.0040L °
plate bushing-type bearing.

3-268] j Camshaft lobe lift 04170 0.4230 0.4140

3-268| Outside diameter of large jour- | 2.4965 2.4975 2.4960
nal on end of camshaft.

3-268| k Inside diameter of bearing 2.6000 2.6010 2.6020
surface in camshaft gear
housing.

Upper camshaft 3.268| k-f Fit of joumal in bearing. 0.0025L 0.0045L 0.0080L
drive quill bevel 3.268| b Qutside diameter of hub on 1.6220 1.6230 1.6210
gearshefts gearshaft.

3-268| ¢ Inside diameter of bore in up- 1.6250 1.8260 1.6270
per adapter.

3268 ¢-b F'it of hudb in adapter bore. 0.0020L 0.0040L 0.0060L

3.268| a Inside diameter of hub on 1.2710 1.2720 *
gearshaft.

3-268( e QOutside diameter of upper oil 1.2700 1.2706 L
transfer plug.

3-268| e-a Fit of plug in hud 0.0006L 0.0020L ¢

Csmshaft drive 3288 r Inside diameter of camshaft 0.6292 0.6300 0.8316
quills drive quill (both ends).

Camsheft drive 3.268 | d Spherical outaide diameter of 0.6275 0.6280 0.62856
quills upper oil transfer plug.

3.268 | rd Fit of upper transfer plug in 0.0012L 0.0026L 0.0060L
quill,

3-231 [ w Spheirical outeide diameter of 0.6276 0.6280 0.6285
lower oil transfer plug.

8oe foot note at end of table.
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Tuble 3-26. Camshaf) and Brives Repuir Standerds — Continued

Fig. Ref. Point of Sizes and fits Wear
Component No. letter measurement of new parts limits
3-231 w-r I'it of lower transplug in quill. | 0.00121, 0.0025L 0.0060L.
3-258
Camshalflt end plate 3-258 p Qutside diameter of oil seal. 1.5010 1.5050 :
3-258 n Inside diameter of camshaft 1.4990 1.5000 .
end plate.
3-258 n-p Fit of oil seal in plate bore. 0.00)0T 0.0060T J
Refer to paragraph 3-37¢ for explanation of symbols.
Tuble 3-27. Cumshaft Brive Housing Stud ldentification
Fig. Ref. Setling No.
No. No. height req'd Stud size and length
3-258 27 1.532 8 3/8-16 (13/16) x 3/8-2.i (1316} x 1-1516

3-104. Assembly

a. Install bearing (21, fig. 3-258) and oil seal (19) in
camshaft end cover plate (20). Install a new
preformed packing (15) on tachometer drive
adapter (18) and secure drive adapter on cover
plate with four capscrews (16) and flat washers
(17). Secure capscrews with locking wire.

a.l. Install new gasket (45, fig, 3-258) and
tachometer drive cover (44) on camshaft end cover
support (20) and secure with four flat washers (17)
and capscrews (16). Install locking wire.

NOTE
The left camshaft does not have a cover
plate assembly.

b. Place right camshaft (7, fig. 3-258) in a
soft-jawed vise and install bevel gear (6) and
camshaft cover (5). Secure cover and gear to
camshaft with eight machine bolts (4) and secure
bolts with locking wire.

¢. Install camshaft drive bevel gearshaft (1) and
assembled camshaft (7) in gear housing (42).

NOTE
It will be necessary to move the bevel

gearshaft away from the camshaft drive
gear to gain clearance for installation of
camshaft assembly.

d. Using a new gasket (38) install camshaft drive
shaft adapter (32) or. bevel gearshaft adapter (39)
and secure with two bolts (35) lockwashers (36) and
flat washers (37). Install a new preformed packing
(28) on oil transfer tube in bevel gearshaft adapter
and a new preformed packing (41) on bevel gear-
shaft adaptenr.

e. Install assembled bevel gearshaft adapter (39)
oncamshaft gear housing (42) and secure with four
selflocking nuts (30) and flat washers (29).

J. Install hose (33)on camshaft drive shaft adapt-
er and sccure with two hose clamps (34).

g. Position two intercylinder hose flanges (fig.
3-256) on each of four preformed hoses and install
hose assemblies on camshaft.

N Position lifting eye and remaining intercylin-
der hose flange on remaining preformed hose and
install hose ass¢mbly on camshaft.

Section XVI. REPAIR OF THROTTLE CONTROL CROSS SHAFT,
MANUAL FUEL SHUTOFF ROD, AND ASSOCIATED PARTS

3-105. General

This section covers the repair of the throttle con-
trol cross shaft, fuel injection pump linkage,
manual fuel shutoff rod, and associated parts.
Specific instructions on disassembly, cleaning,
inspection, and assembly accompany the repair
operations. Repair standards of individual compo-
nents follow the inspection procedure.

3-106. Disassembly

«. Place the assembled throttle control cross
shaft and fuel injection pump linkage in a soft-
Jawed vise and remove camshaft end plate ball
bearing retaining ring (45, fig. 3-259), Using a suit-

able puller, remove camshaft end plate ball bear-
ing (23).

b. Remove camshaft end plate bearing inner re-
taining ring (46). Remove cap screw (24) and
lockwasher (25) and remove throttle lever assem-
bly (47) and woodruff key (48) from throttle control
cross shaft (26).

¢. Remove cross shaft bracket bearing retaining
ring (33) and using a suitable puller, remove throt-
tle control cross shaft bracket (35), bearing (51) and
retaining rings (34) as an assembly. Remove inner
cross shaft bracket bearing retaining ring (33)
from cross shaft.

d. Remove cross shaft lever bearing retaining
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ring (52) and using a suitable puller, remove cross
shaft governor control lever assembly (56), two
bearings (51), and two retaining rings (563) as an
assembly.

¢. Remove retaining ring (52) and two throttle
shock spring flat washers (57) and shock spring
(58). Removecapscrew (44) and lockwasher (43) and
remove throttle control lever assembly (42). Re-
move woodruff key (49 from cross shaft (26).

J- Remove two retaining rings (32) and two spac-
ers (31) and remove manual fuel shut off control
lever assembly (27) from cross shaft (26.)

g. Remove capscrew (39), lockwasher (40), and
remove intermediate governor control lever (12)
and woodruff key (9) from governor control lever
bearing shaft (36). Remove two retaining rings (1)
and remove two dust shields (2) and intermediate
governor control lever support {(6), two ball bear-

3-160 Change 1

ings (3), and two retaining rings (4) from bearing
shaft as an assembly. Remove the two retaining
rings, dust shields and ball bearings from the sup-
port.

h. Remove two retaining rings (33) and the ball
bearing (51) from the throttle control cross shaft
bracket (35). Remove two ball bearings(51) and two
retaining rings (53) from the cross shaft governor
control lever assembly (56). Loosen two nuts (37)
and remove the left hand and right hand rod end
bearings(11) from the governor control rod (41).

NOTE
The rod bearings on the intermediate
governor lever connection link are pinned
and arenot tobe disassembled.
i. Remove two oil seals (28) and two bearings (29)
from manual fuel shutoff lever (30).



1 Retaining rin
Shietd ‘

3 Ball Bearing
g }huinin ring B
nte Ate governor control Jever bearing su
§ Sell-locking nut SR
T Throitle contro! lever return spring
8 Throttle contro] lever return spring, angle bracket
9 Woodruff key
10 Machine bolt

T™ 9.2815.220-34

11 Rod end besring

12 Intermediate governor control lever

13 Sell-locking nut

14 Intermediate governor lever connecting link
15 Flal washer .

16 Manyal fue) shutoff spring angie bracket
17 Manusl fuel shutoff spring

18 Cotter key

19 Flat washer

20 Machine bolt

Figure 3259. Throtde linkage. manuval shutoff and ossociated parta.
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LEGEND for fig. 3-2569 continued:

21 Manual fuel shutoff control rod
22 Camshaft end cover plate

44 Capscrew

45 Retaining ring

46 Rataininf ring
e

23 Bal! bearing 47 Throttle lever assembly
24 Capscrew 48 Woodruf[ key

25 Lockwasher 49 Woodruff key

26 Throttle control cross shaft 50 Assembled washer bolt

27 Manual fue! shutoff control lever assembly
23 Se

51 Ball bearing

al 52 Retaining ring
29 Bearing 53 Retaining ring
30 Lever 54 Stop screw
81 Spacer 55 Plain nut

32 Retaining ring

33 Retaining ring

34 Retsining ring

35 Throttle control cross shaft bracket
36 Governor control lever bearing shaft
37 Plain nut

38 Slotted nut

39 Capscrew

40 Lockwasher

41 Governor control rod

42 Throttle control lever assembly

56 Cross shaft governor control lever assembly
57 Fiat washer
88 Throttie helical shock spring

3-107. Cleaning
Refer to paragraph 3-36.

3-108. Inspection and Repair
Refer to paragraphs 3-37 and 3-38 for procedure and ta-

43 Lockwasher ble 3.28 for repair standards.
Tabdle 3-28. Throttle Control Cross Shaft and Fuel Injection Pump
Linkage Repair Standards
¥g. Ref. Poinl of Sizes and fits Wear
Component No. Letter Mersurement of new parts limits
Throttle control | 3259 | a Outside diameter of bearings. 1.37145 1.3750 *
linkege.
3259 | j Inside diameter of bearing 1.3740 1.3746 1.8751
bores.
3259 | Inside diameter or bearing 1.3755 1.3761 1.3763
bore in camshaft end plate.
3259 | ja Fit of bearing in bore 0.0001L 0.0010T 0.0006L,
3259 | f-a Fit of bearing in end plate 0.0005L 0.0016L. 0.0018L,
3-259 bearing bore.
3259 | g Inside diameter of bearings. 0.6247 0.6250 ®
a9 | b Outside diameter of governor 0.6249 0.6252 0.6246
control lever bearing sup-
port and throttle control
cross shaft.
3259 | bg Fit of bearing on support and|  0.0001L 0.0005T 0.0004L
croas shaft.
3259 | ¢ Clearance between ball and 0,0005L, 0.0015L 0.0020L
socket (parallel to thread
shank).
3.259 | k Spring helica! torsion:
Approximate free length 0.750 inch ¢
of spring.
Torgue at installed poei-| 30 lbs per inch.
tion (45 degrees of
windup).
3258 | a Ovutside diameter of split bush-
ing-type besring(to be press
fit .0035T - .006AT in bore of
camshaft end plate, then
machine inside diameter to
1.3120-1.3130). )
8258 | m Inside diameter of split bush- 1.3120 .1.8130 v
ing-type bearing (instslled).
3258 | h Outside diameter of camshaft 1.30%0 1.3100 >
pilot bearing at end plate.
3-258 | h-m Fit of camahaft pilot in end 0.0020L 0.0040L .
plate bushing-type bearing.
8258 | p Outside diameter of oil seal. 1.6010 1.5060 °
3258 | n Inside diameter of oil seal bore 1.4930 1.5000 A
in camsheft end plate.
8258 | n-p Fit of oil seal in bore of end|  0.0010T 0.0060T *
plate.

Soe fost oote at end of tadle,
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Table 3-28. Threttle Contrel Cross Shaft and Fuel Inection Pump
linkage Repair Standards — Continued

Fig. Rel. Point of Sizes and fits Wear
Component No. letter measurement of new parts limits
Throttle 3-259 h  |Inside diameter of 0.6270 0.6280 0.6295
control sleeve bearing in-
linkage stalled in manual
fuel shutoff level 0.6252
3-259 e Qutside diameter of throttle 0.6232 0.6217
cross shaft at manual 0.6220
fuel shutoff lever 0.0028L
3-259 h-e Fit of shaft in 0.0017L 0.0053L
gleeve bearing
3-259 d Helical extension spring [ree 24700
length (inside loops).
Tension limits: 3.09 1bst 25 Ibs at 3.31 in. *
543 1bs*+ 301bsat 4.25in.
L
Maximum extended tength
without st (inside loops) 4.75in.

Refer to paragraph 3-37¢ for explanation of symbols.
3-109. Assembly

a.Install twobearings (29, fig. 3-259), one in each
end of lever (30). Bearings must be installed 0.250
inch below end surface of lever. Ream bearings to
0.6270 to 0.6290 inch after installation. Clean lever
after reaming. Install two plain seals (28), one on
each end of lever. Lip of seal must be tothe outside.
Seal must be installed flush or below end surface of
lever.

b. Install the left hand and right hand rod end
bearings(11)on the governor control rod (41) and
tighten nuts (37). The governor control rod with
rod end bearings installed should be approxi-
mately 10.92 inches long. Install two retaining
rings (63) and ball bearings (51) in cross shaft
governor control lever assembly (56). Install ball
bearing (51) and two retaining rings (34) in the
throttle control cross shaft bracket (35).

¢. Install two retaining rings (4) and two ball
bearings (3) in intermediate governor control
lever support (5). Install governor control lever
bearing shaft (36) in assembled control lever and
secure with two dust shields (2) and two retain-
ing rings (1). Install woodruff key (9) and inter-
mediate governor control lever (12) on bearing
shaft and install capscrew (39) and lockwasher
(40) in control lever.

d. Install manual fuel shutoff control lever as-

sembly (27) on cross shaft (26) and secure with
two spacers (31) and two retaining rings (32).

e. Install woodruff key (49) and throttle control
lever.assembly (42) on cross shaft (26) and install
capscrew (44) and lockwasher (43) in control
lever. Install shock spring flat washer (57) and
shock spring(58) on cross shaft with both ends of
spring engaging straight pin in control lever as-
sembly (42). Install shock spring washer (57) and
retaining ring (562) on cross shaft.

f. Install cross shaft governor control lever as-
sembly (56) on cross shatt (26). Install retaining
ring (52).

g- Install inner cross shaft bracket bearing re-
taining ring (33) on cross shaft (26) and install
assembled throttle control cross shaft bracket
(35). Installretainingring (33).

K. Install woodruff key (48) and throttle lever
assembly (47) on cross shaft (26). Install capscrew
(24) and lockwasher (25) in lever assembly. In-
stall inner bearving retaining ring (46) on cross

shaft.
t. Install camshaft end plate ball bearing (23)

and ball bearing retaining ring (45).

J. Place assembled throttle control cross shaft
(fig. 3-259) in a soft-jawed vise and install assem-
bled camshafl and cover plate (22) on ball bearing
(23) by carefully tapping on end plate with a soft
hammer.

Section XVI.1. REPAIR OF THROTTLE CONTROL CROSS SHAFT,
MANUAL FUEL SHUTOFF ROD, AND ASSOCIATED PARTS

3-109.1. General

This section covers the repair of the throttle
control cross shaft, fuel injection pump linkage,
manual fuel shut-off rod, electrical solenoid con-
trols, and associated parts. Specific instructions on
disasscmbly, cleaning inspection, and assembly
accompany the repair opcrations. Repair standards

of individual components follow the inspection
procedurc.

3-109.2. Disassembly

«. Place the assembled throttle control cross
shaft in a soft-)awed vise. Remove camshaft end
cover plate (21, fig. 3-259.1). Remove outer annu-
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1 Capscrew 15 Woodruff key 28 Flat washer

2Lockwasher 16 Woodruff key 29 Manual fuel shutofflever

3 Electrical solenoid 17 Throttle control straight 30 Plainseal

4 Gasket shaft 31Sleeve bearing

5 Compression helical sprin 18 Control lever assembly 32 Control lever

6 Compressionspring helica 19 Lockwasher 33 Control rod

retainer 20 Capscrew 34 Capscrew

? Headed straight pin 21 Camshaft end cover plate 35 Lockwasher

8 Solenoid link 22 Retaining ring 36 Flat washer

9 Cotter pin 23 Annular ball bearing 37 Access cover
10 Inner solenoid control housing 24 Capscrew 38 Gasket

11 Needle roller bearing 25 Lockwasher
12 Encased plain seal
13 Flat washer

14 Retainingring

27 Retaining ring

39 Retaining ring
26 Throttle lever assembly 40 Annular ball bearing

TA126141]

42 Encased plain seal
43 Machine screw

44 Hexagon plain nut
45 Annuiar ball bearing
46 Retainingring

47 Remote control lever
48 Retaining ring

49 Flat washer

50 Throttle controllever lock
51 Angle bracket

52 Hexagon plain nut
53 Machine screw

54 Flat washer

41Outersolenoid contro! housing 55 Cotter pin

Figure 8-259.1. Throttle linkage, manual shutoff and

asgociated parts, model AVDS-1790-2DR engine.
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lar ball bearing retaining ring (22). Using a suit-
able puller, remove camshaft end plate annular
ball bearing (23). Remove inner annular ball
bearingretaining ring (22).

b. Remove capscrew (24) and lockwasher (25).
Remove throttle lever assembly (26) and Wood-
ruff key (16) from throttle control straight shaft
an).

¢. Removeouterretainingring (27), flat washer
(28) and manual fuel shutoff lever (29). Remove
inner flat washer (28) and inner retaining ring
(27). Remove two plain seals (30) and two sleeve
bearings (31) from control lever (32).

d. Remove capscrew (20), lockwasher (19), con-
trol lever (18), Woodruff key (15), two flat washers
(49), and throttle control lever loek (50) from
throttle control straight shaft (17).

e. Loosen hexagon plain nut (52) and remove
machine screw (53) and angle bracket (51) from
remote control lever (47). Remove retaining ring
(48). Using a suitable puller,remove remote control
lever (47), two annular ball bearings (45), and two
retaining rings (46) as an assembly. Remove
annular ball bearings (45) and retaining rings (46)
from remote control lever (47).

J- Remove two capscrews (1), lockwashers (2),and
remove electrical solenoid (3), by disengaging
solenoid link (8) from eye on inner solenoid control
housing (10). Remove and discard gasket (4) and
cotter pin (9). Remove headed straight pin (7),
solenoid link (8), compression spring helical re-
tainer (6), and compression helical spring (5) from
electrical solenoid (3).

g. Remove three capscrews (34), lockwashers
(35), flat washers (36), and access cover (37) from
outer solenoid control housing (41). Remove and
discard gasket (38).

h. Loosen hexagon plain nut (44) and remove
machine screw (43) from inner solenoid control
housing (10). Remove outer retaining ring (14)
and flat washer (13) from throttle control
straight shaft (17). Slide shaft through inner and
outer solenoid control housings until annular
ball bearing (40) and retaining rings (39) are ex-
posed. Remove outer retaining ring (39). Using a
suitable puller, remove annular ball bearing (40).
Remove inner retaining ring (39). Separate inner
and outer solenoid control housings and remove
outer solenoid control housing (41) and encased
plain seal (42) from shaft. Remove encased plain
seal (42) from outer solenoid control housing (41).
Remove inner retaining ring (14), flat washer (13),
. and inner solenoid control housing (10), with

TM 9-2815-220-34

installed needle roller bearings (11), and encased
plain seal (12), from throttle control straight shaft
(17). Remove needle roller bearings (11) and
encased plain seal (12) from inner solenoid control
housing (10).

1. Deleted

j. Remove two hose clamps (2, fig. 3-259.2) and
dust and moisture seal boot (3) from yicldable
control rod assembly (6). Loosen hexagon plain
nut (11) and remove right hand rod end plain
bearing (10) [rom governor control rod (12).
Looscn hexagon plain nut (23) and remove Icft
hand rod end plain bearing (24) from governor
control rod (12).

k. Remove hexagon head capscrew (9),and
lockwasher (8). Remove bell crank (7) and Wood-
ruff key (22) from straight shaft (13). Remove two
retaining rings (14). Remove rotating eye bracket
(18), two replacement bearing shiclds (15), two
annular ball bearings (16), and two retaining rings
(17) from straight shaft (13), as an assembly,
Remove two replacement bearing shiclds (15), two
annular ball bearings (16), and two retaining rings
(17) from rotating eye bracket (18).

NOTE

The rod bearings on the yieldable con-
trol rod assembly are pinned and are not
to be disassembled.

3-109.3. Cleaning
Refer to paragraph 3-36.

3-109.4. Inspection and Repair
Refer to paragraphs 3-37 and 3-38 for procedure
and tables 3-28.1 and 3-28.2 for repair standards.

3-109.5. Assembly

a. Installtwosleeve bearings (31, fig. 3-259.1),one
in each end of control lever (32). Bearings must be
installed 0.250 inch below end surface of lever.
Ream bearings to a diameter of 0.6270 — 0.6290
inch, after installation. Clean lever after bearings
are reamed, before seals are installed. Install two
plain seals (30),onein eachend of control lever (32).
Lip of seal must be to outside. Seal must be in-
stalled flush or below end surface of lever.

b. Install two retaining rings (17, fig. 3-259.2)
and two annular ball bearings (16) inrotating cye
bracket ()8). Install straight shaft (13) in  asscm-
blcd rotating eye bracket and secure with two
replacement bearing shields (15) and two retain-
ing rings (14). Install Woodruff kcy (22) and  bell
crank (7) on straight shaft (13). Install capscrcw (9)
and lockwasher (8)in bell crank.
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c. Install left hand rod end plain bearing (24) d. Deleted
and right hand rod end plain bearing (10) on
governor control rod (12). Tighten hexagon plain e. Install two needle roller bearings (11, fig.

| nuts (11) and (?3)- The governor control rod  3-259.1) and one encased plain seal (12) in inner
should be approxnmately 10.92 inches long. Install solenoid control housing (10). Install inner solenoid
dust and moisture boot (3} and two hose clamps  control housing on throttle control straight shaft

(2) on yieldable control rod assembly (6). Tighten (17), with two flat washers (13) and two retaining
hose clamps.

20

TA265703]

I Hexagon head capscrew 13 Straight shaft

2 losc clamp l4 Rctaining ring

3 Dust and moisture seal boot IS Replacement bearing shicld
4 Flat washer [6 Annutar ball bearing

$ Hexagon sclf-locking nut 17 Retaining ring

6 Yicldable control rod 18 Rotating cyc bracket

asscinbly [9 Spacer

7 8ell crank 20 Extension helical spring

8 Lockwasher 21 Angle bracket

9 Hexagon head capscrew 22 Woxlruff key
10 Rod cnd plain bearing 23 Hexagon plain nut
1i Hexagon plain nut 24 Rod end plain bearing (lcft
12 Governor control rod land thread)

Figure 3-259.8. Condrol rods, tevers, and associated
parts, model AVDS-1790.2DR eungine.

3-166 Change 3



rings (14). Install encased plain seal (42) in outer
solenoid control housing assembly (41). Install
inner bearing retaining ring (39) on throttle con-
trol straight shaft (17). Install outer solenoid con-
trol housing assembly (41) on shaft and over end of
innersolenoid control housing (10).Install annular
ball bearing (40) and outer retaining ring (39). In-
stall access cover (37), new gasket (38), three
capscrews (34), three lockwashers (35) and three
flat washers (36). Tighten capscrews. Install ma-
chinescrew(43) and hexagonplainnut (44) ininner
solenoid control housing.

[f. Install compression helical spring (5), compres-
sion spring helical retainer (6), solenoid link (8),
headed straight pin (7), and cotter pin (9) on
plunger of electrical solenoid (3). Install new gas-
ket (4) and engage end of solenoid link (8) in eye on
inner solenoid control housing (10), Install two
capscrews (1) and lockwashers (2). Tighten
capscrews.

g. Install two retaining rings (46) and two annu-
lar ball bearings (45) in remote control lever (47).

Tuble 8281, Throttle Controt Cross Shafl and Fuel Injection Pump
Linknge Repuir Stundards

TM 9-2815-220-34

Install assembled remote contro! lever on throttle
control straight shait (17) and install retaining
ring (48). Install angle bracket (51), machine bolt
(63), and hexagon plain nut (52).

h. Install two flat washers {49), throttle control
leverlock {(60), Woodruff key {15), and control lever
assembly (18) on throttle control straight shaft
(17). Install capscrew (20) and lockwasher (19) in
control lever assembly.

t. Installmanual fuel shutoff control lever (29) on
throttle control straight shaft (17) and secure with
two flat washers (28) and two retaining rings (27).

J. Install Woodruff key (16) and throttle lever
assembly (26) on throttle control straight shaft
{17). Install capscrew (24) and lockwasher (25) in
lever assembly. Install inner bearing retaining
ring (22), camshaft end cover plate annular ball
bearing (23), andouter bearing retaining ring (22).

k. Place assembled throttle control cross shaft
(fig. 3-259.1) in a soft-jawed vise and install cam-
shaft end cover plate (21), by carefully tapping on
end plate with a soft hammer.

Fig. Ref. Point of Sizes and fits Wear
Component no. letter measurement of new parts limits
Throttle control 3-259.1 a Outside diameter of annual ball| 1.3745 1.3750 4
linkage bearing
b Inside diameter of bearing 1.3750 1.3756 1.3758
bore in solenoid control
housing
c Inside diameter of bearing 1.3740 1.3746 1.3751
bore in remote control
lever
d Inside diameter of hearing 1.3755 1.3761 1.3763
bore in camshaft end
plate
b-a | Fit of bearing in solenoid 0.0000 0.0011L 0.0013L,
control housing bearing bore
c-a Fit of bearing in remote 0.0001L 0.0010T 0.0006 L.
control lever bearing
bore
Throttle control 3-2591 | d-a | Fit of bearing in camshaft 0.0005L 0.00161L, 0.0018L
linkage end plate bearing bore
e Outside diameter of throttle 0.6249 0.6252 0.6246
control straight shaft
bearing areas
f Inside diameter of annular 0.6247 0.6250 s
ball bearings
e-f Fit of bearing on throttle 0.00011L 0.000ST 0.0004L
control straight shaft
g Qutside diameter of needle 0.8120 $
roller bearings
h Inside diameter of solenoid 0.8120 0.8130 L
control housing
g-h | Fit of bearing in bore 0.0000 0.0010L, =
i Inside diameter of needle 0.6255 0.6265
roller. bearings
Throttle control 3.269.1 k Qutside diameter of throttle 0.6245 0.6252 0.6240
linkage control straight shaft

Change1  3-167



™M 9-28156-220-34

Table §-28.1. Threttle Contrel Cress Shaft and Fuel Injection Pump Linkage Repair Standards ~ Continued

Coniponet l]';:;g |§t£- Point ef Sizes and fits ’7 \.Ve.a].
i ! b measturement of new parts limits
Jk Fit of beatings on shaft 0.0005L 0.0020L | 0.0055L
1 Inside diameter of sleeve 0.6270 0.6290 0.6305
bearing installed in
manual fuel shutoff
control lever
m QOutside diameter of throttle 0.6232 0.6252 0.6217
control straight shaft
at manual fuel
shutoff control lever
l-m Fit of shaft in sleeve 0.0018L 0.0058L 0.0088L
bearing
n Solenoid spring
Free length 1.50
Load at 0.78 inch 2bs =
0.21b
Solid height 0.375
Table 3.28.2. Throttle Controt Cress Shaft and Fuel Injectiun Pump Linkage Repair Stundards
Fig. Ref. Point of Sizes and fits Wear
~ Component no. letter measurement of new parts limits
Throttle control 3-259.2) e Outside diameter of annular 1.3745 1.3750 )
linkage ball bearing
f Inside diameter of bearing 1.3740 1.3746 1.3751
bore in rotating eye
bracket
e.f Fit of annular ball bearing 00001L 0.0010T 0.0006L
in rotating eye bracket bore
Throttle controt 3.269.2| g Outside diameter of governor 0.6249 0.6252 0.6246
linkage control lever bearing
straight shaft
h Inside diameter of annular 0.6247 0.6250 .
ball bearing
gh Fit of annular ball bearing on 0.0001L 0.0005T 0.0004L
governor control lever straight
shaft
J Clearance between bgll and 0.0050L 0.0015L 0.0020L
socket (parallel to thread
length)
k Mannal fuel shutoff spring
Free length 2.760
Maximum load 13.1
‘(pounds)
Rate {lbs/inch) 4.17

Sectlon XVIl. REPAIR OF ENGINE AND TRANSMISSION OIL
COOLERS AND ENGINE COOLING FAN

3-110. General

This section covers the repair of the engine and
transmission oil coolers and cooling fan. Specific
instructions on disassembly, cleaning, inspection,
repair, and assembly accompany the repair opera-
tions. Studidentificationinformationisincludedin
therepair procedures where applicable.

3-111. Engine and Transmission Qil Cooler
and Associated Parts
«. General. The engine oi! coolers are identical
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and so are the transmission oil coolers. Adaptation
to either rvight or left installation is accomplished
by the addition of hose connections, elbows, and
bypass valves. For instructional purposes, the en-
gine and transmission oil coolers adapted for the
left bank installation will be disassembled.

b. Disussembly.

(1) Remove the two engine oil coolcr
{hermostatic valve assemblies (8, fig. 3-26@). Re-
move and discard bypass valve spacer rings (7).
Remove six self-locking nuts (18) and remove two



engine oil cooler elbows (17) and (22) from each
engine cooler. Remove and discard gaskets (20).

(2) Remove six assembled washer bolts (3,
fig. 3-261) and remove left and right bank timing
access covers (8) from left and right bank oil cooler
support frames (7 and 22).

(3) Remove two assembled washer bolts (3) and
remove upper access cover (4) from left bank oil
cooler support frame (22).

(4) Remove three assembled washer bolts(3) and
remove upper access cover (19) from right oil cooler
support frame (7).

c. Cleuning.

(1) Refer to paragraph 3-36. External surfaces of
coolers may be cleaned using oil cooler cleaning
tool Part No. 11641959. Clean throughiy and blow
dry with compressed air at 15 psi pressure.

(2) Flush oil cooler assemblies with
dry-clcaning solvent (P-D-680, Type II). Blow dry
with compressed air at a pressure of 15 psi.

d. Inspection. Refer to paragraph 3-37.

(1) Oil Cooler Assemblies. Inspect oil cooler as-
semblies for dented tubing or bent fins. Inspect
gasket contact surfaces for burs and raised metal.
8eal all oil cooler openings. Pressure check coolers
by pumping engine oil (OE) into coolers at 400 psi
hydrostatic pressure. Coolers must hold 400 psi for
ten minutes without loss of pressure. Release pres-
sure, drain oil, and flush with dry-cleaning solvent
or mineral spirits paint thinner. Identify leaking
coolers for possible repair.

TM 9-2815-220-34

(2) Thermostatic bypass valves. Inspect engine
and transmission oil cooler thermostatic bypass
valves for stripped or damaged threads. Check op-
eration of valve assemblies by immersing valve in
warm water. Check temperature of water with an
accurate thermometer. Gradually raise tempera-
ture of water to temperature indicated on valve
cover. Valves marked 148°F. must travel 1/4-inch
between 90°F. and 150°F. Valves marked 185°F.
must travel 1/4-inch between l10°F. and 185°F.
Remove valve from water and clean with dry-
cleaning solvent or mineral spirits paint thinner.
Replace valve assembly when travel is less than

1/4 inch.
(3)0il cooler hoses. Inspect oil cooler outlet and

inlet hoses for breaks and abrasions in woven
shielding. Test hoses at 400 psi. Replace hoses that
do not pass pressure test.

(4)0il cooler screens. Inspect oil cooler screens for
bent, cracked or broken mounting brackets. Check
for torn or broken screening. Replace screens that
are unserviceable. Straighten bent screens to as
nearoriginal shape as possible.

e. Repair. Refer to paragraph 3-38. Refer to par-
agraph 3-38d and table 3-29 when replacing studs.

NOTE
Do not repair leaks in oil coolers by
soldering. Soldering is not an acceptable
repair because of the high operating
temperature and pressure.

Table 8-29. Engine Oil Cooler Standard Stud Identification

Fig. No. Ref. No. Setting heixht

No. req'd

Stud size and length

3.260 20 ' 2

5/16-18 (13/16) x 5/16-24 (13/16) x 2-3/4

Refer te figure 3-141 eversize stud identification.
Sf. Assembly.
NOTE
The left bank lower engine oil cooler
elbow (22, fig. '3-260) on Models
AVDS-1790-2C and AVDS-1790-2D, is
shorter than the upper engine oil cooler
elbow (17). The left bank upper and
lower engine oil cooler elbows (17) and
(22) are the same length on Model
AVDS-1790-2DR. The right bank upper
and lower engine oil cooler elbows on all
models are the same length as the left
bank upper engine oil cooler elbow (17).

(1) Install two new gaskets (20, fig. 3-260) ,
two engine oil cooler elbows (17) and (22) and
secure with six self-locking nuts (18) on each
cooler. Install new spacer rings (7) on transmission
oil cooler thermostatic flow control valves (9).
[nstall valve assemblies . Install new spacer rings
(7) on two engine oil cooler thermostatic valve
assemblies (8). Install valve assemblies.

(2) Install left timing access cover (8, fig. 3-261)
on left oil cooler support frame(22) and secure with
three assembled washer bolts (3). Install right
access cover in the same manner.

(3) Install right bank upper access cover plate
(19) on right oil cooler support frame (7) and secure
with two assembled washer bolts (3).

(4) Install left bank flywheel end upper access
cover (4) on left bank oil cooler support frame (22)
and secure with two assembled washer bolts (3).
3-112. Repair of Engine Cooling Fan

and Assoclated Parts

a. Disassembly. Remove sixteen cotter pins (6,
fig. 3-262), slotted nuts (18) flat washers (7) and
machine bolts (8) attaching cooling fan hub to fan.
Separate fan (16) from hub (17).

NOTE
The machined face of the fan is marked
“TOP" to insure correct assembly.
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TA265704 1
I Assembled washer bolt 8 Qil cooler thermostatic valve assembly
H 1.1 Flat washer 9 Transmission oil cooler thermostat 16 Engine oil cooler hose assembly
2 Engine oil cooles screen 10 Transmission oil cooler screen bracket 17 Engine oil cooler elbow
3 ‘I'ransiission oil cooler screen 11 Transmission oil cooler screen t8 Setf-locking nut
4 ‘lransmission oil cooler screen brackel 12 Oil cooler screen support bracket 19 Qil cooler screen support bracket
5 Machine bolt 13 Qil cooler screcn center support bracket 20 Oil cooler connector gasket
6 T'runsmission oil cooler 14 Plain washer 2] Stud
7 Bypass valve spacer ring 15 Engine oil cooler 22 Enginc oil cooler elbow

Iigure 3-26@. Qil cooler, oil covler screens and
assaciated parts - exploded view
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MODEL AVDS-1790-2DR

O
TA126139]

1 Left front upper cover 8 Timing acceas cover 16 Oil cooler frame rubber grommet 20 Right (ront engine upper cover
2 Leftrear u&ger cover 9 Qit cooler rubber strip 16 Qil cooler frame bracket 21 Right rear engine upper cover
3 Amsembled bolt washer 10 Oil cooler rubber strip 17 Self — locking nut 22 0il cooler support frame
4 Upper access cover 11 Oil cooler rubber strip 18 Oil cooler support frame 23 Oil cooler suppoit frame bracket
6 Self — locking nut 12 Hexagon head capscrew  bracket 24 Cover adapter
6 Oil cooler support (rame bracket 13 Sell — locking nut 19 Front upper accesa cover 25 Retaining strap

14 Qi] cooler [rame spacer

7 Qil cooler suppo1t (rame
Figure 8-261. Oil cooler frumes and associuled parts.exploded view.
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>,

1
1 Lockwasher 10 Slotted hexagon nut
2 Machine bolt 11 Fan drive clutch thrust washer
3 Cooling fan vane housing 12 Flat washer
4 Hexagon capscrew 13 Engine cooling fan housing
5 Cotter pin 14 Self-locking nut
6 Cotter pin 16 Engine cooling fan housing
7 Flat washer 16 Engine cooling fan
8 Machine bolt 17 Engine cooling hub
9 Hexagon head capscrew 18 Hexagon slotted plain nut

Figire 3.282. Engine cooling fans - exploded view,

b. Cleaning. Refer to paragraph 3-36. under a strong light. Inspect for nicks, scratches
c. Inspection. Inspect cooling fans using a mag-  and cracks. A radial crack in area of bolt hole is
nifying glass (five power magnificatien minimum)  sufficient cause for replacement of fan. Discard
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cooling fans that have bent, broken or warped
blades. Replace fan when bolt holes are elongated
or show evidence of wear. Inspect fan blades for
crosion. Plice the Fan Rotor Gage, Parl No.
12275775, on the top surface of any suspect bladc
with the tabs in contact wilh the trailing cdge (fig.
3-262.1). If the blade is eroded to the extent that
any part ol the leading edge of the blade is hidden
by the gage, the fan must be replaced.

d. Repuir. Repair scratches, nicks, and raised
metal using a fine mill file.
NOTE )
Care must be taken when using a file, not
to remove excessive amounts of metal
since this willdisturb the delicate balance
of the fan.
e. Assembly. Position cooling fan hub (17, 3-262)
inside of fan (16) marked “TOP". Install sixteen

™ 9-2815-220-34

machine bolts (8), flat washers (7), slotted nuts (18),
and cotter pins (6) securingcooling fan hub to fan,

. GAGE

TRAILIN

LEADING EDGE

NN\
TA265705I

Figure 3-262.1. fnspecting couling fan blades leading
vdge for crosion,

Section XVill. REPAIR OF ENGINE
SHROUDING AND ASSOCIATED PARTS

3-113. General

This section covers the repairofthe engine shroud-
ing and associated components. Specific instruc-
tions on disassembly, cleaning, inspection, and
assembly accompany the repair operations.
NOTE
Disassembly of various shroud compo-
nents other than the cooling fan housing,
shroud rails, and cover plates was ac-
complished during engine disassembly.

3-114, Disassembly

a. Remove ten bolts (4, fig. 3-263) and remove
two access covers (S5). Remove two capscrews (4,
fig. 3-262), self-locking nuts (14) and flat washers
(12) attaching cngine cooling fan housing (15) to
engine cooling fan housing (13). Remove ecight
capscrews (4), lockwashers (1) and flat washers
(12) attaching damper end and f{lywheel end
cooling fan housings to cooling fan engine shroud
(1, fig, 3-263), Remove damper end and flywheel
end cooling fan housings.

b, On Model AVDS-1790-2DR, remove five
hexagon head capscrews (1, fig. 3-263.1) and
lockwashers (2) and remove fan housing support
asscmbly (3). Remove ten assembled washer bolts
(4) and remove two access covers (5). Remove two
capscrews (4, fig. 3-262), self-locking nuts (14) and
flat washers (12) attaching engine cooling fan
housing (15) to engine cooling fan housing (13).
Remove eight capscrews (4), lockwashers (1) and
flat washers (12) altaching damper end and fly-
whecl end cooling fan housings to centrifugal fan
housing (6, fig. 3-263.1). Remove damper end and
llywheel end cooling fan housings.

3-115. Cieaning
Refer to paragraph 3-36.

3-116. Inspection and Repair

«. Refer to paragraph 3-37 and 3-38.

b. Inspect engine and transmission shroud and
associated parts (fig. 3-263) and cylinder deflectors
(fig. 3-264) and plates (fig. 3-265) for damaged, bent,
or cracked condition. Straighten bent shrouds or
plates as near original shape as possible. Replace
cracked or badly broken shroud and plates.

3-117. Assembly

a. Attach housing (13, fig. 3-262) to housing
(15) with two capscrcws (4) self-locking nuts (14)
and fatwashers (12). Install engine cooling fan
housings (13 and 15, fig. 3-262) on cooling fan
engine shroud (1, fig. 3-263) and secure with cight
capscrews (4, fig. 3-262) lockwashers (1), and fiat

washers (12).
a.l. Attach housing (13, fig. 3-262) to housing (15)

with two capscrews (4), self-locking nuts (14) and
flat washers (12). Install engine cooling fan hous-
ings (13 and 15, fig, 3-262) on centrifugal fan hous-
ing (6, fié. 3-263.1) and secure with eight capscrews
(4, fig.3-262), lockwashers(1),and flat washers (12).

b. Install two cooling fan shroud access covers (5,
fig. 3-263) on cooling fan engine shroud (1) and
secure with six assembled washer bolts (4).

b. 1. Install two access covers (5, fig. 3-263.1) and
secure with 10 assembled washer bolts (4). Install
fan housing support assembly (3) and secure with
four hexagon head capscrews (1) and lockwashers
(2).
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3-172.2

Cooling fin engine shiroud

Cooling fan engine shroud plain
plate nut

Plzin plate nut

Cooling fan shroud access cover
assembled washer bolt

Cooling fan shiroud acccss cover

Delcted

Flat washer

Sclflocking hexagon nut

Cooling shroud

Self-locking nut

Shroud plate

Left bank upper camshaft drive
shroud

Left bank {lywheel end upper engine shroud

engine shroud

Assembled washer bolt

Left bank upper engine cooling
shroud

[.eft bank exhaust manifold cooling
shroud

Right bank exhaust manilold cooling
shroud

IHexagon head capscrew

lLeft bank lower engine cooling
shroud

Machine bolt

Rubber grommet

Lef't bank turbocharger inner shroud
plate

Left bank outer turbocharger
plate

Let't bank lower intermediate shroud
plate assembly

24
3 14
25 )
<>
o
} f 26 /"‘/
21 \
28
4265706 |}
25 Right bank intermediate shroud
plate
26 Right bank lower engine cooling
shroud
27 Manifeld air heater fuel return tube
rominet

28 Right bank outer engine shroud plate

29 Plain plate nut

30 Right bank inner turbocharvger shroud plate

31 Right bank upper transmission
shroud

32 Right bank flywheel end upper engine shroud

33 Right bank {lywheel end shroud
piate

34 Right bank camshaft drive shaft
lower engine cooling shroud

35 Right bank upper camshaft drive
shroud

36 Left bank lewer fan shaft
shroud

37 Air flow baffle

38 Right bank flywheel end lower engine
cooling shroud

39 Left bank flywheel end lower fan
shroud

40 Machine screw

41 Air {low bafile

42 Cylinder shroud

43 Right bank damper end engine shroud

44 Hexagon head capscrew

45 Lockwasher

46 Engine shroud plate clip

47 Side engine shroud filler plate

48 ‘Fop engine shroud filler plate

49 Lockwasher

50 Left bank damper end engine shroud
assembly

Figure $-263. Engine shrond — exploded view, model AVDS.-1790-2C
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17
TA265707 1
16
I Hexagon head capscrew 18 Clip
2 Lockwasher 19 Assembled washer screw
3 Fan housing support assembly 20 Hexagon head capscrew
4 Assembled washer bolt 21 LEngine shroud filler plate
5 Access cover 22 Engincshroud filler plate
G Centrifuga! fan housing 23 Lockwasher
I 6.1 Upper transmission shictd 24 Machine screw
7 Diesel engine shroud plate 25 Plate plain nut
8 Manifold cooling shroud 26 Air Now bafle
9 Ixhaust manifold shroud 27 Cylinder shroud
10 Dicscl engine shroud plate 28 Cooling shroud
[l Engine cooling shroud 29 Diescl engine shroud plate
12 Plateself-locking nut 30 Air flow bafile
[3 Engine cooling shroud 31 Camshaft drive shroud
14 Air ilow baffle 32 Fan cooling shroud
15 Engine shroud 33 Camshaft dtive shroud

16 Hexagon head capscrew
[7 Lockwasher

Figure 3-263.1. Engine shroud - exploded view, wnodef AVDS-1790-2DR engine.
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REFER TO ITEM 11
FIG. 3-263

4
3
4
3
4
REFER TO ITEM 33
FIG. 3-263
¥

REFER TO ITEM 33
FIG. 3-263

REFER TO ITEM 11
FI1G. 3-263

e

TA021992

1 Right oil level indicator eylinder head shroud plate 4 Left intermediate cylinder head shroud plate

2 I.eft oil level indicator cylinder head shroud plate. 5 Lockwasher
3 Right intermedinte eylinder head shroud plate 6 Capscrew

Fligure 3-264. Cylinder deflectors - eoploded view.
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1 Left engine cooling air deflector

2 Right engine cooling air dellector

3 Machine bolt

4 Hexagon self-locking nut

6 Flat washer

6 Cylinder air deflector
outer retaining strap

7 Intercylinder engine cooling
air deflector

TM 9-2815-220-34

TA021933

8 Inner cylinder air deflector
retaining strap
9 Intercylinder engine cooling air
deflector
10 Cylinder air deflector hook bolt
1 Hexaﬁon self-locking nut
12 Cylinder air deflector sleeve

spacer
13 Hexagon head capscrew

Figure 3-265. Cylinder plates — exploded view.

Section XIX. REPAIR OF INTAKE
MANIFOLDS AND FLAME HEATER ASSEMBLY

3-118. General

This section covers the repair of the intake man-
ifolds and flame heater assembly. Specific instruc-
tions on disassembly, cleaning, inspection, and as-
sembly accompany the repair operations. Stud
identification information is included in the repair
procedures where applicable.

3-119. Disassembly

NOTE

The right and left intake manifolds are
similar and are disassembled in the same
manner. For instructional purposes the
right intake manifold will be disassem-
bled. The left intake manifold is men-
tioned only when there is a difference in

disassembly procedures. Right bank man-
ifold elbow assembly contains alternator
air vent elbow fitting.

a. Remove four self-locking nuts and flat
washers (fig. 3-266) attaching right manifold
heater assembly to right heater tube. Remove
manifold heater assembly and remove and discard
heater gasket (20, fig. 3-267). | |

b. Remove the manifold heater spark plug (18.1,
fig. 3-267) and remove and discard gasket (19).
Remove fuel outlet elbow (37) from nozzle as-
sembly (17). Remove fuel inlet elbow (13), bush-
ing (14), and loosen jam nut and remove fuel
nozzle assembly (17).
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Figure 3-266. Removing ur installing manifold Aeater assembly.
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24,1 @
\0 y 22
gj P4

1 Solenoid valve tube assembly
2 Tube coupiing nut

3 Sleeve

4 Insert

S Tube

6 Loop clamp

7 llexagon self-locking nut

8 Loop clamp

9 Machine sciew

10 Manifold air heater fuel return tube ssembly

11 Loop clamp

12 Loop clamp

1 3 Manifo!d air heater fuel inlet elbow

|4 Manifold air heater fuel inlet bushing
15 Manifcld air heater assembly

16 Manifold air heater

17 Manifold air heater fuel nozzle assembly
18 Manifold air heater spark plug assembly

[8.1 Manifold heater spark plug
19 Manifold heater spark plug gasket
20 Manifo!d air heater gasket
21 lleater electrical lead
22 Ignition unit
23 Ignition unit loop clump
24 llexagon head capscrew

24,1 Self-locking nut
25 Assembled w sher bolt
26 Flat washer
27 Assembled washer bolt
28 Lockwasher
29 Flat washer
30 Solenoid valve bracket
31 Elbow
32 Solenoid valve
33 Nipple

TM 9-2815-220-34

TA265708 |}

34 Loop clamp

35 Manifo!d heater fuel inlet tube adapter

36 Hexagon seif-locking nut

37 Manifold air heater fuel outlet elbow

38 Intake manifold heater flat w sher

39 Check valve inlet tee

40 Purge pump inlet tee reducer

41 Main fuel supply filter (Models
AVDS-1790-2C and AVDS-1790-2D only)

42 Fuel filter elbow (Model AVDS-1790-2C

only)
43 Elbow (Model AVYDS-1790-2BR)
44 Manifoid heater fuel inlet tube assembly
45 Tube
46 Insert
47 Sleeve
48 Tube coupling nut

Figure 3.267. Manifold heater system, right bank —exploded view.
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TA265709 1

Figure 3-268. Manifold heater sysiem, left bark—exploded view.
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c. Loosen two right turbosupercharger outlet elbow
hose clamps (15, fig. 3-269) and remove right tur-
bosupercharger air outlet elbow (14) from air outlet

Legend ftor Figure 3.268.

OO d s = —

10

| | 12

13
14
15
16
17
18
19
20
21

Manifold heatcr assembly

Manifold air heater spark plug assembly
Manifold heater spark plug

Manifold heater spark plug gasket
Manifold air heater fuel nozzle assembly
Manifold air heater

Manifold air heater fuclinlet bushing
Manifold air heater fuel inlet ¢ibow
Loop clamp

Elbow

Loop clamp

Check valve

Deteted

Elbow

Solenoid valve

Machine bolt

Coupling

Elbow

Tee

Flat washer

Assembled washer bolt

Solenoid valve bracket

TM 9-2815-220-34

elbow hose (16). Remove hose and two clamps and sepa-
rate clamps from hose.

22
23
24
25
26
27
28
29
30
3!
32
33
34
34.1
35
36
37
38
39
40
4|

Rubber grommet

Solenoid valve outlet tube assembly
Machine screw

Loop clamp

Loop clamp

Hexagon self-locking nut

Tee

Left bank solenoid valve tube assembly
Tube

Insert

Sleeve

Tube coupling nut

Hexagon head capscrew

Self-locking nut I
Ignition unit loop clamp

Ignition unit

Heater electrical lead

Manifold air heater fuel return tube assembly
Manifold air heater gasket

Intake manifold heater fat washer
Hexagon self-locking nut
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20 23 TA021827
1 Self-locking nut 20 Manifold heater stud
2 Turbosupercharger tie rod 21 Intake manifold tube gasket
3 Turbosupercharger tie rod ¢lamp 22 Hexagon self-locking nut
4 l{ex head capscrew 23 Intake manifold tube
5 lLockwasher 24 Turbosupercharger support assembly
6 Right bank turbosupercharger suppoit bracket 25 Resilient mount
7 Flat washer 26 Hexagon head capscrew
8 Self-locking nut 27 Tie rod seat clamp
9 Turbosupercharger assembl 28 Hexagon head capscrew
10 Turbosupercharger outlet e|t;0w gasket 29 Plain slotted hexagon nut
L1 Turbosupercharger mounting stud 30 Self-locking hexagon nut
12 Turbosupercharger base assembly 31 Cotter pin
13 Self-locking nut 32 Left turbosupercharger outlet elbow
14 Right turbosuperchiarger air outlet elbow 33 Close tolerance bolt
15 Turbosupercharger outlet elbow hose clamp 34 Rubber grommet
16 Turbosupercharger outlet elbow hose 35 Left bank turbosupercharger support bracket
17 Tube 36 Retainer
i 18 Intake manifeld tube hose clamp 37 Hexagon capscrew

19 tntake manilold tube hose

Fligure 3-269. Turhvsupercharger, tic rod, support nnd ussocinted prris.

d. Loosen two right intake manifold tube hose elbow(11,fig. 3-270) forcorrect positioning
clamps (18) and remove intake manifold tube (17) during assembly.
from intake manifold tube hose (19). Remove hose

and two clamps and separate clamps from hose. e. Remove six self-locking nuts (22, fig. 3-269)

and remove intake manifold tube (23) from
NOTE manifold ¢lbow assembly (9, fig. 3-270) and
Scribe a line across flange of intake man- discard gasket (21, fig. 3-269).

I ifold tube (23} and intake manifold

Change 3 317§
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21

S
R —3
by

1 Gasket
2 No. 3 and 4 right bank intake
manifold tube assembly
3 Lockwasher
4 Plain hexagon nut
5 Self-locking hexagon nut
6 No. 3 and { right intake
manifold tube gasket
7 No. 5 right intake
manifold tube assembly
8 No. 6 right intake
manifold tube assembly
9 Intake manifold elbow
assembly
10 Pipe plug
11 Intake manifold elbow
12 Intake manifold elbow
asket
13 Flat washer
14 Self-locking nut
15 Intake air manifold assembly
16 Intake air manifold
17 Pipe plug

MODELS
AVDS-1790-2D
AND
AVDS-1790-2DR

12 TA265710 |

18 No. 2 right intake manifold
preformed packing

19 Sinall flat washer

20 Intake manifold small spring
tension washer

21 Intake manifold large spring
tension washer

22 Flat washer

23 Self-locking nut

24 Intake manifold pipe flange

25 No. 2 right intake manifold
tube assembly

26 Plain hexagon nut

27 Lockwasher

28 No. 1 right intake manifold
tube assembly

29 Self-locking nut

30 Large pipe flange

31 Small pipe flange

32 Large flat washer

33 No. | right intake manifold
preformed packing

34 Spacer and lockwasher

Figure 3.270. I ntuke manifold, tubes and assvcialed parts.

f. Remove spacer and lockwasher (34, fig.
3-270), three self-locking nuts (29) and two
sclf-locking nuts (23) and flat washers (22) attach-
ing small (31) and larger (30) intake manifold pipe
flanges to intake air manifold assembly (15).
Separate No. 2 right (25) and NO. | right (28)
intake manifold tubes from manifold assembly.
Separate No. & right (8) and No. 5 right (7) tub
in the same manner.

9. Remove and discard preformed packing (18).
Remove small flat washer (19) and small spring
tension washer (20) and small pipe flange (31) from
No. 2 right intake manifold tube (25).

fi. Remove and discard preformed packing (33).

3-176 Change 3

Remove large flat washer (32) and large spring
tension washer (21) and large pipe flange (30) from
No. 1 right intake manifold tube (28). Remove pipe
flanges (24) [rom No. 2 right (25)and No. ] right
(28), tubes.

1. Remove flanges and associated parts from No.
é right (8) and No. 6 right (7) intake manifold tubes
in the same manner.

J. Remove eight self-locking nuts (§) attaching
No. 3 and No. 4 right intake manifold tube assem-
bly (2) to intake manifold (15). Remove tubes and
remove and discard two intake manifold tube gas-
kets (6).



NOTE
The right and left intake manifold elbows
(15) are identical. The position of the left
intake manifold elbow is 180 degrees op-
posite from the position of the right elbow.

k. Remove six self-locking nuts (14) and flat
washers (13) altachingright intake manifold elbow
(9) to right intake manifold. Remove elbow from
manifold and remove and discard elbow gasket
(12).

3-120. Cleaning
Refer to paragraph 3-36. Clean intake manifold

T™ 9-2815-220-34
rubber hose using a dry cloth only.

3-121. Inspection and Repair

a. General. Refer to paragraphs 3-37 and 3-38.

&. Manifold Heater Assembly. Inspect manifold
air heater fuel nozzle assembly (16, fig. 3-267) for
damaged threads.

c. Spark Plugs. Refer to appropriate manual for
care and maintenance of spark plug. Set plug gap
from 0.094 to 0.114 inches.

d. Studs. Refer to paragraph 3-38, table 3-30, and
figure 3-261 when replacing studs.

Table 3-30. Manitold Heater i nduction and Intake Manifold Standard
Stud Identification

Fig. Ref. Setting No.

No. No. height req'd Stud size and length

3-269 11 1-3/8 q 1/2-20 (7/8) x 1/2-20 {15/16) x 2-1/8

3.269 20 13/16 8 5/16-24 (25/32) x 5/16-24 (19/32) x 1-7/16

3-271 4 13/16 16 5/16-18 (9/16) x 5/16-24 (11/16) x 1-3/8

3-271 15 1 12 /16-18 (3/4) x 5/16-24 (23:32) x 1-58

3-271 2 25/32 12 5/16-18 {11/16) x 5/16-24 (9/16) x t-5/16
3 23132 24 5/16-18 (11/16) x 5/16-24 (9/16) x 1-5/16

TAD21536

Figure 3-271. Right and lefl intake manifold stud identification.

3-122. Assembly

a. Using new intake manifold elbow gasket (12,
fig. 3-270) install right intake manifold elbow (9)
with generator vent elbow adapter (2, fig. 3-287)
installed on right intake manifold assembly (15,
fig. 3-270) (AVDS-1790-2C only) and secure with
six self-locking nuts (14) and flat washers (13).

é. Using new No. 3 right and 4 right intake man-

ifold tube gaskets (6) install No. 3 right and 4 right
intake manifolds (2) on right intake manifold as-
sembly (15) and secure with eight self-locking nuts
().

¢. Install pipe flanges (24) on No. 2 right (25) and
No. 1 right (28) intake manifold tubes. Install large
pipe flange (30), large spring tension washer (21)
large flat washer(32) and a new preformed packing
(33) on No. 1 right intake manifold tube (28).

d. Install small pipe flange (31), small spring ten-
sion washer (20), small flat washer (19) and a new
preformed packing (18) on No. 2 right intake man-
ifold tube (25).

e. Install flanges and associated parts on No. 6
right (8) and No. 5 right (7) intake manifold tubesin
the same manner.

J. Install assembled No. 2 right and No. 1 right
intake manifold tubes in right intake manifold
tube assembly (15) and loosely install with two
self-locking nuts (23) and flat washers (22), one
spacer and lockwasher (34) and three self-locking
nuts (29). Install assembled No. 6 right and No. 5
righl intake manifold tubes in the same manner,
using four self-locking nuts (29).

#. Using a new intake manifold tube gasket (21,
fig. 3-269) and with scribe marks alined, install in-
take manifold tube (23) on intake manifold elbow
assembly (9, fig. 3-270) and secure with six self-
locking nuts (22, fig. 3-269).

/. Install two intake manifold tube hose clamps
(18, fig. 3-269) loosely on the intake manifold
tube hose (19). Install two turbosupercharger
outlet elbow hose clamps (15) loosely on turbo-
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supercharger outlet hose (16). Install both hose
assemblies on air outlet tube (17). Butt the hoses
together at the alignment mark on the air outlet
tube (fig. 3-271.1).

i. Install asscmbled tube and hoscs on intake
manifold (23, fig. 3-269). Iustall right turbo-
supercharger air outlet elbow (14) in tube. Position
hoses evenly between alinement marks on the air
outlet clbow (14) and the intake manifold tube
(23). Position hose clamps (15 and 18) 1/8 inch
from the ends of the hoses and torque tighten
(dry) to 30 - 40 pound inches.

AIR OUTLET
ELBOW
o
ot - ___f\.'
|
|
|
I
|
I
|
W I
N |
\ |
|
i :
== ~e

ALINEMENT MARK

j. Install fuel nozzle assembly (17, fig. 3-267),
bushing (14) and fuel inlet elbow (13) in right
manifold air heater (16). Aline nozzle fittings and
tighten nozzle jam nuis. Install fuel outlet elbow
(37) in nozzle assembly (17). Using a new gaskel
(19) install spack plug (18.1) in heater assembly
(16).

k. Using a new intake manifold air heater gasket
(44) install right manifold heater assembly (fig.
3-266) and fittings on heater tube and secure with
four self-locking nuts and flat washers.

AIR OQUTLET INTAKE
TUBE MANIFOLD
TUBE
0./ (6] "
— e e * r/"-__l___....

y
wyd

ALINEMENT MARK rA265711f}

Figure 3-271.1. Alinement of intake manifold tubes and hoses,
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Section XX. REPAIR OF EXHAUST MANIFOLDS, CYLINDER HEAD OIL
DRAIN TUBES, AND OIL FILLER AND OIL LEVEL INDICATOR TUBES

3-123. General

This section covers the repair of the exhaust man-
ifolds and tubes, cylinder head oil drain tubes and
oil filter and oil level indicator tubes. Specific in-
structions on disassembly, cleaning, inspection,
and assembly accompany the repair operations.

15 tazes712 i

Figure 8-272. Exhaust manifold associated parts (right bank)
- exploded view.

LEGEND for fig. 3-272 centinued:

Capscrew

Gasket

Flat washer

Self-lacking nut

No. 4, 5.and 6 right bank exhaust pipc

Capscrew

Pipe plug

Gasket

No. 4, 5, and 6 right bank engine exhaust manifold
Self-locking nut

Retaining strap

No. 1, 2, and 3 right bank exhaust pipe

Retaining strap

Machine bolt

No. 1, 2, and 3 right bank engine e xhaust manifold

.ttt —
NBWNO—ODWO~NAWVS W —

3-124. Disassembly

a. Exhaust Manifolds. Exhaust manifolds were
disassembled during engine disassembly.

b. Cylinder Head Oil Prain Tubes. Loosen all
hose clamps (1, fig. 3-274). Separate and remove
right rear cylinder head oil drain tube (21) and
turbosupercharger oil drain tube (22). Separate
and remove right bank oil pan inlet drain tube (7),
right front cylinder head oil drain tube (6), right
front oil drain manifold tube assembly (56), four
intermediate cylinder head oil drain tubes (3), rear
cylinder head oil drain tube (2) and clamps. Disas-
semble left bank drain tubes in the same manner.

LEGEND for fig. 3-273 continued:

Gasket

No. 4, 5, and 6 left bank engine exhaust manifold
Flat washer

Self-locking nut

Pipe plug

Gasket

Capscrew

No. 4, 5, and 6 left bank exhaust pipe

Capscrew

Machine bolt

Fxhaust manifold elbow retaining strap

No. 1, 2, and 3 left bank exhaust pipe

Retaining strap

Self-locking nut

No. 1, 2, and 3 left bank engine exhaust manifold

—_—— — e
NEWNN —OVOIANEWN —
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TA265713§

Figure 3.273. Exhaust manifold and associated parts (left bank) — exploded view.
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3-180
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TR N, %qug/ ;

TA265714 ]

8 Hexagon head capscrew
9 Lockwasher
10 Oit paninlet drain flange gasket

1 Hose clamﬁ:
2 Right bank rear cylinder head oil drain tube assembly
3 Intermediate cylinder head oil drain tube

4 Rubber hose I1 Ieft bank [ront oil pan inlet drain flange to hose elbow
5 Right bank front cylinder head il drain tube assembly 12 Cylinder head il drain tube connector flat washer

6 Right bank front cylinder head il drain tube 13 Left bank front cylindcr head oil drain tube assembly

7 Right bank front oil pan inlet drain tube 14 Deleted

Figure 3274, Cylinder head oil drain tubes and associated parts — exploded view.

_Change 3



16 Cylinder head oil drain
fluid passage bolt
16 Left bank (ront oil pan
intet drain tube
17 Left bank rear oil pan
drain tube
18 Left bank rear cylinder
head oil drain fube assembly
19 Rear oil pan inlet drain tube
hexagon head capscrew
20 Left bank turbosupercharger oil
drain tube
21 Right bank rear oil pan drain

tube
22 Right bank turbosupercharger
oil drain tube

Figure 8-274. Cylinder head oil drain tubes and asgociated
parts - exploded view - Continued

¢. Oil Filler and Oil Level Indicator Tube

(1) Remove oil filler tube extension helical
spring (9, fig. 3-275). Do not remove two externally
relieved body screws (8) unless inspection (para
3-126¢) indicates replacement is necessary. Screws
are staked in place. Remove and discard oil filler
cap preformed packing (4).

(2) Remove two machine bolts (34) securing
assembled oil gage cap toleft front upper cover(32)
and remove assembled oil gage cap cover. Remove
and discard oil level indicator neck gasket (22).
Remove and discard two oil level indicator neck
preformed packings (21). Remove oil gage tube hel-
ical extension spring (25). Remove and discard oil
level indicator tube cap preformed packing (24). Do
not remove two externally relieved screws (8) un-
less inspection (para 3-126¢) indicates replacement
is necessary. Bolts are staked in place.

3-125. Cleaning
Refer to paragraph 3-36.

3-126. inspection and Repair

I a Inspect cylinder head oil drain tube assem-

TM 9-2815-220-34

blics for cracks, broken weclds and deformation.
Tube asscmblies shall not leak when subjccted to
25 pounds internal air pressure when submerged in
water (fig. 3-274). Refer to paragraph 3-37 and
3-38 for general inspection requiresnicnts.

b. Inspect exhaust manifolds for cracks, broken
welds, damaged bellows and bent flanges.

¢. Inspect externally relieved screws (6 and 32,
figure 3-275) for looseness or damaged shoulder
area.

3-127. Assembly

«. Oil Filler and Oil Level Indicator Tiube.

(1) If necessary, install two new externally ve-
lieved body screws (8, fig. 3-275) and stake in place.
Install oil level indicator tube cap preformed pack-
ing (24). Install extension helical spring (25). Install
two new preformed packings (21) on oil gage rod
tube neck (23). Using a new gasket (22), install
assembled oil gagecapon left front upper cover (32)
and secure with two machine bolts (33).

(2) Install new il filler cap preformed packing
(4) in oil filler tube cap (5). If necessary, install two
new externally relieved body screws (8) and stake
in place. Install oil filler tube cap extension helical
spring (9). _

b. Cylinder Head Oil Drain Tubes. l.oosely install
hose clamps (1, figure 3-274) on hoses (4) and con-
nect rear cylinder head oil drain tube (2), four in-
termediate cylinder head oil drain tubes (3), right
front oil drain manifold tube (5), right front cylin-
der head oil drain tube (6) and right bank oil pan
inlet drain tube (7). Loosely install hose clamps (1)
on hoses (4) and connect turbosupercharger oil
drain tube (22) and right rear cylinder head oil
drain tube (21).

c. Exhaust Manifelds. Exhaust manifolds will be
assembled during engine assembly.
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3-182

ﬂ

1 Drive screw

2 identification plate
3 Cap

4 Preformed packing
5 Cap

6 Flat washer

16 Packing with retainer

17 Gasket

18 Hexagon self-locking nut
19 Oil levet gage rod tube
20 Liquid level rod gage

21 Preformed packing

7 [dentification plate 22 Gasket
8 Externally relieved body screw 23 0il %age rod tube neck
9 Extension helical spring 24 Preformed packing

10 Machine bolt

i1 Machine bolt

12 lHose clam

13 Nonmetallic hose

14 Metal tube assembly

15 Hexagon head capscrew

Change 3

25 Extension helical spring
26 Machine bolt

27 Hexagon se f-locking nut
28 Lockwasher

29 Double angle bracket

30 Hexagon self-locking nut

Figure 3-275. @il filler and oil level indicator tubes
aend associeted parts — exploded view.

MODEL AVDS-1790-20R
TA126149

31 Melal tube assembly

32 Left front upper cover
33 Lockwasher

34 Machine boll

35 Oil filler tube support

36 Flat washer

37 Sell-locking nut

38 Hexagon head capscrew
39 Melal tube assembly

40 Hcxagon head capscrew
41 @il filler tube support
42 Hexagon head capscrew
43 Nexagon self-locking nut
44 Lockwasher

45 Hexagon self-locking nut
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Section XXI. REPAIR OF GENERATOR AND STARTER SUPPORTS
) 3-128. General 3-129. Disassembly

This section covers the repair of the generator and a. Starter Support. Remove four screws (9, fig. |
starter supports. Specific instructions on disas- 3-276) and flat washers (10) attaching starter
sembly, cleaning, inspection, and assembly accom-  cradle assembly (14). to starter support angle
pany the repair operations. bracket (8) and separate cradle from support.

4

' .-:"o Ld
S 2 1A265715 i
1 Engine starter 8 Starter support angle bracket
2 Stastcr mounting gasket 9 Screw l
3 Starter U bolt 10 Flat washer
4 Machine bolt 11 Flat washer
S Starter ctamping bar 12 Self-focking nuy
6 Self-locking nut 13 Screw
7 Bcleted 14 Cradle

Figure 3-276. Engine starter, crudle support and
associated parts — exploded view.
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b. Generator Support. (Model AVDS-1790-2C En-
gine). Remove two machine screws (6, figure 3-277)
and flat washers (5) attaching generator cradle (3)
to generator cradle angle bracket (9) and separate
cradle from bracket.

c. Generator Support. (Model AVDS-1790-2D
and AVDS-1790-2DR  Engines.) Remove two
screws and flat washers (17) attaching generator
cradle (12) to bracket (21) and separate cradle
from bracket,

MODELS AVDS-1790-2D AND AVDS-1790-2DR

| Engine generator 6 Machine screw
2 Self-locking bolt 7 Hexagen head capscrew
3 Generator cradle assembly 8 Flat washer
4 [nsert 9 Bracket
S Tlat washeg 10 Gasket
11 Engine generator
12 Cradle

TA265716
13 Cradle U bolt 18 Screw
14 Clamping bar 19 Machine screw
15 Self-locking nut 20 Tlat washer
16 Deleted 21 Bracket

|7 Tlat washer

Figure 3.277. Engine generator, cradle support and associated parts — exploded view.
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3-130. Cleaning, Inspection and Repair

a. Cleaning. Refer to paragraph 3-36.

b. Ituspection and Repair. Refcr to paragraphs
3-37 and 3-38. Refer to paragraph 3-39 when
replacing screw thread inserts.

3-131. Assembly

a. Generator Support. (Model AVDS-1790-2C En-
gine), Loosely attach generator cradle (3, figure

TM 9-2815-220-34

3-277) to generator cradle angle bracket (9) with
two machine screws (6) and flat washers (5).

b. Generator Suppert. (3odel AVDS-1790-2D and
AVDS-1790-2DR Engines). Loosely attach
generator cracdle (12) to angle bracket (21) with
two screws (18) and flat washers (17).

¢. Starter Support. Loosely attach starter cradle
assembly (14, fig. 3-276) to starter support angle
bracket (8) with four screws (9) and flat washers
(10).

Section XXli. REPAIR OF FUEL BACKFLOW VALVE, PRIMARY FUEL FILTER,
FUEL/WATER SEPARATOR, AND ASSOCIATED PARTS

3-132. General

This section covers the repair of the fuel backflow
valve, primary fuel filter, fuel/water separator,
automatic drain system, and associated parts.
Specific instructions on disassembly, cleaning, in-
spection and assembly accompany the repair opera-
tions.

3-133. Fuel Backflow Valve

a. Disassembly. Remove backflow valve outlet
adapter (13, fig. 3-278) from fuel backflow valve
(29). Remove manifold heater fuel inlet tube (44,
fig. 3-267), and inlet tube adapter (35) from
backflow valve inlet tee (39). Remove fuel filter
elbow (42) (Model AVDS-1790-2C only), main
fuel supply filter (41) and purge pump inlet tee
reducer (40) from inlet tee (39). Remove back{low
valve inlet tee (39), and Dbackflow valve inlet
adapter (12, fig. 3-278) from backflow valve (29).

a.1.” Disassembly. Remove pipe to tube straight
adapter (45, fig. 3-278) from fuel backflow valve
(46). Remove pipe to tube straight adapter (35)
from backllow valve.

b. Cleaning, [nspection and Repair. Refer to
paragraphs 3-36, 3-37, and 3-38. Inspect plastic
tube (44, fig. 3-267) for internal diameter re-
duction at tube nut ferrule. Inspeci tube fittings
for stripped or damaged threads. Replace tube if it
is kinked, split, or fitlings are damaged. Replace
tube when internal diameter is reduced enough to
restrict fuel flow. When replacing tube (45, fig.
3-267) install insert tube fittings (46) in both ends
of tube,

¢. Test and Adjustment,

(1) Fill fuel backflow valve with test fluid,
MIL-F-7024 A, Type II, and apply a pressure of 1/2
psi to port markedd “FREE FLOW” (fuel inlet

Table 3-27. Beleted.

from primary fuel filter). The backflow valve must
open at this pressure. Valve operation can be
determined when fluid flows from the fuel pump
outlet port (fig. 3-279).

(2) Apply a pressure of 85 to 95 psi to the
heater pump inlet port. The check ball must bypass
fluid at this pressure. Adjust slotted head adjusiing
screw to obtain this opening pressure.

(3) Plug the fuel pump outlet port, and the
heater pun-p outlet port, and apply a pressure of
100 psi at heater pump inlet port. There should be
no fuel leakage from the “FREE FLOW” port.

(4) Ifthe valve fails to pass either test, replace
entire valve assembly.

d. Assembly. Install backflow valve inlet adapt-
er (12, fig. 3-278) and backflow valve inlct tee (39,
fig. 3-267) in backflow valve (29, fig. 3-278).
Install purge fuel supply filter (41, fig. 3-267) and
fuel filter elbow (42) (Model AVDS-1790-2C
Engine only) in backflow valve inlet tee (39) with
purge pump inlet tee reducer (40). Install tube
adapter (35), and manifold heater fuel inlet tube
(44) in backflow valve inlet tee (39). Install
backilow valve outlet adapter (13, fig. 3-278).

d.l. Install pipe to tube straight adapter (35,
fig. 3-278) in backflow valve (46). Install pipe to
tube straight adapter (45) in backflow vaive.

3-134. Primary Fuel Filter

a. Disassembly.

(1) Remove fuel filter outlet elbow (10, fig.
3-278), and constant bleed adapter (10, fig.3-282)
from primary filter. Loosen two selflocking nuts
(26) and remove primary filter (11) from filter
bracket (25).
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3-186

MODELS AVDS-1790-2C
AND AVDS-1790-20

22

MODEL AVDS-1790-2DR

Fhuict pressure filter water
separator

tose assembly

tlose elbow

Flat washer

Lockwasher

Plain nut

Loop clamp

l1ose assembly

Primary [uel filter

Outict clbow

Ilosc assembly

Change 3

39— 6\40
12 Inlet adapter 24 OQutlet clbow
13 OQutlet adapter 25 Loop clamp
14 Flat washer 26 Brackct
15 Lockwasher 27 Flat washer
16 Capscrew 28 Self-locking nut
[7 Tubeassembly 29 Backflow valve
18 Inlct adapter 30 Flat washer
19 Self-locking nut 31 Lockwasher
20 Flat washer 32 Capscrew
2] Fuel pump 33 Gasket
22 [losc assembly 34 Nonmetallic hose assembly
23 I[nlet tee 35 Pipe to tube straight adapter

Figure 3-278. Fuel pump, backflow valve, fuel lines
and fitrtings - exploded view,

TA265717 §

36
37
38
39
40
4t
42
43
44
45
46

Mounting bracket

Flat washer

Sctf-locking nut

Pipe to tube elbow

Pipe nipple

Fuel pump

Nonmetallic hose assembly
Loop clamp

Nonmetallic hose assembly
Pipe to tube straight adapter
Backfow valve
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CHECK VALVE \

FUEL INLET FROM

CHECK BALL
PRIMARY FUEL FILTER

SLOTTED HEAD
ADJUSTING SCREW

HEATER PUMP
OUTLET PORT

HEATER PUMP
INLET PORT

FUEL PUMP
OUTLET PORT

NORMAL FUEL

FLOW TO FUEL PUMP

NORMAL FUEL FLOW
W T0 HEATER PUMP

FUEL HEATER BYPASS
C——> Fust riow TA265718}

Figure 3-279. Fuel backflow valve flow diagram,
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(2) Loosen retaining screw (2, fig. 3-280) and
remove primary fuel filter head (5) from body assembly
(12). Remove and discard gasket (6).

12 15

Qe——16

17
TA021875

O 13

1 Primary fuel filter bleeder valve

2 Retaining screw

3 Flat washer

4 Primary fuel filter retaining screw gasket
5 Primary fuel filter head

6 Primary fuel filter head gasket

T Lock nut

8 Primary fuel filter element

9 Preformed packing !
10 Primary fuel filter retainer assembly
11 Primary fuel filter element compressor spring
12 Primary fuel filter body assembly
13 Constant bteed fuel adapter fitting
14 Manifold heater filter head
15 Manifold heater fuel filter element
16 Preformed packing
17 Manifold heater fuel filter

Figure 3-280. Primary fuel filter, and manifold heater fuel

filter assemblies — exploded view.

™ 9-2815-220-34

(3) Remove lock nut (7) and retaining screw (2).
Remove and discard flat washer (3) and gasket (4).
Remove bleeder valve (1) from filter head (5).

(4) Remove and discard primary fuel filter
element (8). Remove retainer assembly (10) and
helical compression spring (11) from body (12).
Remove and discard preformed packing (9). Re-
move fitting (13).

b. Cleaning, Inspection and Repair. Refer to
paragraphs 3-86, 3-37 and 3-38. Check constant bleed
fuel adapter fitting (10, fig. 3-282) for blockage. Con-
stant bleed orifice must be open.

c. Assembly.

(1) Install helical compression spring (11, fig. 3-280)
in filter body (12). Install a new preformed packing (9)
in retainer assembly (10) and install retainer and pack-
ing in body. Install new filter element (8).

(2) Installbleeder valve (1) in filter head (5). Install
a new flat washer (3) and gasket (4) on retaining screw
(2) and install screw in filter head (5). Secure flat
washer gasket and screw to head with lock nut (7).

(3) Using a new gasket (6) install assembled head
on filter body (12) and secure by tightening retaining
screw (2). Install fitting (13).

(4) The mounting brackets, fuel hoses and fittings
are installed during engine assembly.
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TA0Z21888
1 Fuel filter water separator bleed valve
2 Hexagon head capscrew
3 Lockwasher

4 Flat washer

6 Final water separator filter

6 Wat r separator {ilter element
7 Water s parator fuel filter body
8 Insert

9 Preformed peacking

10 Water separator cover

Figure 3281, Water/separator fuel filter — exploded view,

3-190 Change 3

3-135. Fuel/Water Separator Fiiter and Au-
tomatic Drain System
a. Disassembly,
(1) FuelAvater separator filter.
fa) Remove fuel inlet clbow (24, fig.
3-278) and fuel outlet tec (23), from water
separator fuel filter (I). Remove fuel drain clbow
(35, lig. 3-282) from water separator fuel filter
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Water scparator hilter

llexagon head capscrew

Deleted

Flat washer

Fuel water separator bracket

Screw thread insert

Primmary fuel lilter bleed hose assembly
Bulkhead union

Primary fuel filter constant biced hose assembly
Primary fuel filter constant bleed hose adapter
Primary fuel filter

Manifold heater luel lilter bracket

Manifold hcater fuel filter

Flat washer

Machine screw

Lockwasher

Fuel filter water separator drain hose assembly
Fuel filter water scparator drain hose adapter
Automatic water drain wiring hamess
Solenoid assembled washer bolt

Water separator macline bolt

Lockwasher

Flat washer

Hexagon head capscrew

25
26
27
28
29
30
3l
32
33
34
35
35.1
36
37
371
38
39
40
41
42
43
44
45
46
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Primary fuel filter bracket

Self-locking nut

Orain valve

Drain valve tee

Lockwasher

Machine bolt

Fuel filter water separator solenoid valve
Electrical lead toop clamp

Automatic water drainsensor lead loop clamp
Water scparator machine bolt

Drain valve elbow

Loop clamp

Fuel filter waler connector drain hose assembly
Bulkhead cennector

Washer [ ]
Angle bracket

Self-locking nut

Nut

Solenoid outlet drain tube assembly

Control module assembled washer bolt

Flat washer

Automatic drain control module

Fuel water separator control mounting plate
Solenoid outlet elbow

Figure 3-282. Primary fuel filter, wuteriseparator fuel filter,
wvler separator automatic drain control module, and solenoid
valve and associated parts — exploded view.
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{b) Remove bleeder valve (1, lig. 3-281)
from water scparator cover (10). Remove eight
water separator cover capscrews (2) and (lat
washers (4) and remove cover frown fuel lilter body
(7). Remove and discard prelormicdd packing (9),
tinal water separator Itter (S)and two outer water
separator filter elements (06).

(2) Automatic dratn system.

(a) Disconnect automatic water drain wir-
ing harness (19, fig. 3-282) from water separator
control module (44). Remove three assembled
washer bolts (42) and flat washers (43) attaching
module and electrical lead loop clamp (32), to
mounting plate (45). Remove loop clamp from wir-
ing harness and control module from bracket.

(b) Remove automatic water drain wiring
harness (19) from water separator automatic drain
solenoid valve (31). Remove automatic drain sol-
enoid valve tube assembly (41) from elbow (46).

(¢) Remove two assembled washer bolts (20)
and remove solenoid valve (31) from bracket (45).
Remove adapter (18) from solenoid valve “IN"
opening, and elbow (46) from “OUT"” opening.

(d) Disconnect and remove hose assembly
(17, tig. 3-282) from drain valve tce (28). Remove
nut and washer securing loop clamp (35.1). Dis-
conncct and remove hose assembly (36) from
bulkhead connector (37). Remove angle bracket
(4) from bulkhead connector and remove bulkhead
connector and drain valve (21) from tee.

b. Cleaning, Inspectien and Repuair.

(1) Refer to paragraphs 3-36. 3-37, and 3-38.

(2) Visually inspect the drain control module
and probes assembly for cracks, dents, damaged
threads and torn or frayed inswiation on the probe
leads. Check to be certain red shrink tubing is
intact on upper probe lead for identification.
Replace damaged modules.

(3) Functionally inspect the control assembly
as fellows:

(@) Connect a 24-vdc power supply to the
power supply (left side) connector of the control.
Make certain the positive (+) lead is connected to
pin A and the negative lead is connected to pin B.

{») Connect a dc voltmeter to the power
output (right side) connector of the control. Make
certain the meter posilive (+) lead is connected to
pin A and the negative lead is connected to pin B.

(¢) Turn power supply on. Lightly press the
tip of the low (short) probe to the negative (-)
terminal of the 24-vdc power supply. The volt-
meter should show zero voltage.

{d) Continue to hold the low probe on the
terminal and lightly press the tip of the high
(identified by red shrink tube) probe to the
tcr]minal also. The voltmeter should now show 24
volts.

3-192 Change 3

(e) Remove the high probe only. The meter
should continue to show 24 volts for 18 (23)
seconds and then drop to zero volts,

(/) Continue to hold the low probe to the
terminal and again press the high probe to the
terminal. The voltmeter should continue to show
zero volts.

(g) Continue to hold both probes on the
terminal. Tum the power supply off for one
second or longer. Turn on the power supply and
the voftmeter should again show 24 volts.

() Remove the high probe from the ter-
minal and the meter should continue to show 24
volts. Remove the low probe from the terminal in
less than 15 seconds and the meter should return
to zero volts.

(i) Again press the low probe and then the
high probe to the terminal and meter should return
to 24 volts.

(/) Modules that do not respond as in (c¢)
through (f) above are not functioning correctly and
must be replaced.

¢. Assembly.
(1) Automatic drain system.

(a) Install adapter (18) in solenoid valve (31)
“IN” opening and elbow (46) in “OUT” opening and
install assembled solenoid valve on bracket (45)
and secure with two assembled washer bolts (20).

(b) Install automatic drain solenoid valve
tube assembly (41) on elbow (46). Install automatic
drain wiring harness (19) on automatic drain sol-
enoid valve (31).

(e) Attach loop clamp (32) on automatic
drain wiring harness (19). Install control module
(44) on mounting plate (45) and wiring harness loop
clamp on control module. Secure control module
and loop clamp to mounting bracket with three
assembled washer bolts (42) and flat washers (43).
Connect automatic water drain wiring harness (19)
to control module (44).

{d) Install drain valve (27) and bulkhead
connector (37) and tee (28), and install angle
bracket (38) on bulkhead connector. Install hose
assembly (36) on bulkhead connector and hose
assembly (17) on tee. Attach loop clamp (35.1)
with nut and washer,

(2) Fuelhoater separator filter.

(a) Install two new outer water separator
filter elements (6, fig. 3-281) and a new final filter
element (5) in filter body (7). Using a new pre-
formed packing (9) install cover (10) on fuel filter
body and secure with eight capscrews (2),
lockwashers (3) and flat washers (4). Install bleeder
valve (1) in separator cover,

(b) Install fuel drain elbow (35, fig. 3-282) in
fuel/water separator filter. Install fuel outlet
elbow (2, fig. 3-279) and fuel inlet elbow (30) in
fuel/water separator filter (1).
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Sectlon XXIIl. REPAIR OF FUEL INJECTION PUMP FUEL
TUBES, FUEL INJECTOR NOZZLE FUEL RETURN TUBES,
INJECTION PUMP AND TURBOSUPERCHARGER OIL HOSES,
GENERATOR OIL LINES, GENERATOR AIR DUCTING,
AND ASSOCIATED PARTS

3-136. General

This section covers the repair of the fuel injection
pump fuel tubes, fuel injector nozzle fuel return
tubes, injection pump and turbosupercharger oil
hoses, generator oil lines and associated parts.
Specificinstructions on disassembly,cleaning,and
inspection accompany the repair operations,

3-137. Fuel Injection Pump Fuel Tubes, Fuel
Return Hoses and Nozzle Fuel Re-
turn Tubes

a. Disassembly. The fuel injection pump fuel
tubes (figs. 3-283 and 3-283.1) and nozzle fuel re- [
turn tubes (figs. 3-284 and 3-284.1) were disassem-
bled during disassembly of the engine.

Change 2 3182.1(3-192.2 blank)
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1 No. 6R fuel injector tube assembly 14 No. 4L fuel i jector tube assembly
2 No. 5R fuel injector tube assembly 16 No. 5L fuel injector tube assembly
3 No. 4R fuel injector tube assembly 16 No. 6L fuel in‘iector tube assembly
4 No. 3R fuel injector tube assembly L7 Hexagon self-locking nut
5 No. 2R fuel injector tube assembly 18 Fuel tube clamp plate (1wo tube)
6 No. 1R fuelinjector tube assembly 19 Fuel injector tube clamp (two tube)
7 Self-locking bolt 20 Hexagon head capscrew
8 Fuel tube clamp plate (three tube) 21 Fuel injection line support
9 Fuel injector tube clamp(three tube) 22 Fuel injector tube ctamp (one tube)
10 Support bracket 23 Fuel tube clamp plate (one tube)
11 No. 1L fuel injector tube assembly 24 Hexagon head capscrew
12 No. 2L fuel injector tube assembly 25 Fuel njection tube plate (three tube)

13 No. 3L fuel injector tube assembly

Figure 3-2838. Fucl injecter tubes, clamp and associated parls,
nodel AVDS-1790-2C and AVDS. 1790-2D) engines.
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DETAIL B

DETAIL G DETAIL F OETAIL E OETAIL D OETAIL C
TA055644|
1 No. 6R metal tube assembly 12 Retaining strap 22 Retaining strap
2 No. 5R metal tube assembly 13 '%t‘ubu_la_r Falrlead half 23 Double angle bracket
3 No. 4R metal tube assembly {g Te{')a‘!“'"f ?tlm‘:i half 24 Double arngle bracket
4 No. 3R metal tube assembly 16 \;‘ %.‘“‘ l?l:'tea 2 25 Bouble angle bracket
5 No. 2R nietal tube assembly 17 i’la: UG 26 Double angle bracket
6 No. IR metal tube assembly 18 A 8 f sgace}: t 27 No. 1. metal tube assembly
7 Machine bolt 198 "I%]e kr_ac g It 28 No. 2L metal tube asscmbly
8 Retaining strap 20 Dc -b?c mg] °b L, 29 No. 3L metal tube assembly
9 Tubular fairlead half 21 T°ﬁ Ie “:.‘3. ‘I’ l(-iaﬁ ff 30 No. 41. metal tube assembly
10 Plate spacer ) unpal lagear na 31 No. SL metal tube assembly
11 l{exagon self-locking nut Figure 3-283.1. Fuel injector tubes, clamp and 32 No. 6L metal tube assembly

associated parts, model AVDS-1790-2DR engine.
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1 Fluid passage bolt 7 Fluid etbow connector 13 Clamp 19 Fuel return check valve
2 Flat washer 8 Fuel return hose 14 Machine screw 20 Fuel injection pump fuel
3 Fluid connector 9 Etbow 16 Plain nut return hose assembly
4 Fuel return hose assembly 10 No. 6 left fuel return hose 16 Fiat washer 21 Machine screw
§ Fluid tee connector assembly 17 No. 6 right fuel return tube 22 Loop clamp
8 No. 5-6 right and left fuel 11 Tube cross assembly 23 Loop clamp

return hose assembly 12 Nut 18 Elbow 24 Hexagon self-locking nut

Figure 3.284. Fuel infector and nozzle fuel return hoses -
exploded view, model AVDS-1790-2C and AVDS-1790-2D engines.
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8 Coupling tube nut
9 Tube clinch sleeve
10 Sea]ini lug assembly
e

i Passage fluid bolt
2 Flat washer
3 Nonmetallic hose assembly

4 Pressure line fluid multiple 11 Assembled washer bolt
connector 12 Loop clamp

5 Pressure line ltuid multiple 18 Hexagon self-locking nut
connector 14 Metal tube assembly

6 Tube elbow 15 Tube elbow

7 Retaining ring

16 Nonme allic hose assembly
17 Tube nipple

18 Lockwasher

19 Hexagon plain nut

20 Pressure fluid connector
21 Hexagon self-locking nut
22 Loop clamp

23 Loop clamp

24 Machine screw

Figure 3.285.1, I'ue! injector and nlo£§lefuel return hoses -
exploded view, model AVDS.1730-2DR engine.
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25 Loop clam

26 Nonmetallic hose assembly
27 Metal tube assembly

28 Tube cross

29 Nonmetallic hose assembly
30 Tube tee

31 Nonmetallic hose assembly
32 Check valve



b. Cleaning, I nspection and Repair.
(1) General. Refer to paragraphs 3-36
through 3-38.

(2) Fuel Injection Pump Fuel Tubes. Flush
the fuel tube assemblies with a high pressure
flushing device. After flushing, blow dry with
compressed air and plug tube ends with plugs or
caps to assure cleanfiness. Inspect tubes for correct
inside diameter hose dimension. The correct inside
dimension is 0.0815-0.0865-inch. Tubes with larger
or smaller hole diameter are to be discarded,
Carefully inspect all tubes for proper configuration
using a current preformed tube of like function for
comparison, Excessive bending or hand forming
creates high stress points and greatly reduces tube
life. Discard any tube that deviates from preformed
comparison tube configuration. Inspect tube
assemblies for cracks, splits or kinks. Inspect the
compression sleeves (fig. 3-285), compression
nuts, supportsleevesand support nuts for defects or
damage. Refer to figure 3-285 for comparison  of
sleeve fittings shown in serviceable and unservice-
able condition, Straighten minor bends in  tubing
when possible. Discard entire tube assembly if fit-
tings are damaged or tubing has been kinked.

(3) Nozzle tuel return tubes and hoses. Clean
nozzle fuel return tubes and hoses thoroughly. In-
spect tube and hose connections for cracks, or
mutilated sealing surfaces. Inspect hoses for plia-
bility or signs of deterioration.

(4) Fuel injection pump fuel return hese. Pres-
sure check fuelinjection pump fuelreturnhosetoa
proof pressure of 200 psi. Replace hoses that are
unserviceable.

c. Assembly. Fuel injection pump fuel tubes and
nozzle fuel return hoses will be assembled during
engine assembly.

3-138. Injection Pump and Turbosuper-
charger Oil Hoses

a. Disassembly. The injection pump and tur-
bosupercharger oil hoses were disassembled dur-
ing disassembly of engine.

b. Cleaning, Inspection, and Repair. Refer to
paragraphs 3-36 through 3-38. Inspect fuel injec-
tion pump and turbosupercharger oil hoses for
cracks, frayed or chafing of the woven metal
sheathing. Check hose connections for cracks or
damage. Replace hose connections when hose
damage is apparent.

T™M 9-2815-220-34

)I‘E

~ A
\\r/@;‘;'nr ) ‘_‘i".

i

').

Figure 3-285, Compuarison ef serviceable sleeves —
(njector nozzle tube ends.

c. Assembly. Injection pump and turbosuper-
charger oil hoses will be assembled during engine
assembly.

3-139. Generator Oil Lines and Associated
Parts —Model AVDS-1790-2C Engine

a. Disussembly. The generator oil lines and as-
sociated parts were disassembled during disas-
sembly of engine.

b. Cleaning, Inspection, and Repair. Refer tao
paragraphs 3-36 through 3-38. Inspect generator
oil hoses for cracks, frayed or chafing of the woven
metal sheathing. Check hose connections for
cracks or damage. Check fittings and connections
for damaged threads, nicks and scratches. Replace
unserviceable parts.

c.Assembly. Generator oil lines will be assembled
during engine assembly.
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1 Tube elbow 5 Plain hexagon nut 9 Self-locking nut
2 Straight adapter 6 Flat washer 10 Flat washer

3 Loop clamp 7 Multiple connector 11 Machine screw
4 Hose assembly 8 Injection pump electrical lead 12 Tube assembly

Figure 8-286. Injection pump and turbosupercharger
oil hoses — Exploded View.

3-140. Generator Air Intake and Exhaust
Tubes and Assoclated Parts. Model
AVDS-1790-2D and AVDS-1790-2DR
Englnes

a. Bisassembly.
(1) Leosen two hose clamps (1 and 14, fig. 3-288)

3-198 Change 2

TA028621

13 Pipe bushing
14 Elbow

15 Loop clamp

16 Hose assembly
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1 Hose assembly 10 Tee
2 Straight adapiter i1 Hose assembly
3 Hose assembly 12 Preformed packing
4 Straight adapter 13 Elbow
5 Preformed packing 14 Hose assembly
6 Nipple IS Straight adapter
7 Check valve 16 Coupling
8 Elbow 17 Elbow
9 Hose assembly 18 Straight adapter

Figure 3-287. Generaror oil hoses ond associoted parss—
exploded view, model AVDS.1790-2C engine,
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3 MODEL AVDS-1790-2D

1 Capscrew 7 Retaining strap 12 Boot 17 Hase
2 Lockwasher 8 Air outlet pipe 13 Qamp 18 Gasket
3 Flat washer 9 Ilat washer 14 Machine bolt 19 Lockwasher
4 Reteining strap 10 Lockwasher 15 Bracket 20 Capscrew
S Hose clamp 11 Machine screw 16 Air intake tube 21 Elbow
} 22 Bracket

6 Preformed hose

Figure 3.288. Generator alr ducting and assoclated parits—
exploded view, Model AVDS.1790-2D and AVDS.1 790-2DR engines,
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and remove hose (13) from generator air intake
tube (12) and elbow (15) (Model AVDS-17390-2D
only). Remove clamps from hose.

(2) The generator boot (7) exhaust tube (3) and

associated parts were disassembled during disas- -

sembly of the engine.

b. Cleaning, Inspection, and Repair. Refer to
paragraphs 3-36, 3-37, 3-38.

c. Assembly.
(1) The generator boot (8, fig. 3-288) exhaust
tube (3) and associated parts will be assembled
during engine assembly.

(2) Install two hose clamps (1 and 14) on hose
(13). Install hose on elbow (16) and on air intake
tube (12) and tighten hose clamps (model AVDS-
1790-2D only).

Section XXIV. REPAIR OF CRANKCASE BREATHER TUBES, FIRE
EXTINGUISHER TUBE, INJECTION PUMP ELECTRICAL LEAD,
MANIFOLD HEATER FUEL TUBES, AND OIL COOLER VENT LINE,
FILTER AND ELECTRICAL COMPONENTS

3-141. General

This section covers the repair of the crankcase
breather tubes, fire extinguisher tube, injection
pump electrical lead, manifold heater fuel tubes,
filter and electrical components, and oil cooler vent
lines. Specific instructions on disassembly, clean-
ing, inspection, and assembly accompany the re-
pair operations.

3-142. Crankcase Breather Tubes, Fire Ex-
tinguisher Tube, and Electrical Lead

a. Disassembly. The crankcase breather tubes,
fire extinguisher tube, electrical, and oil cooler
vent lines were disassembled during engine disas-
sembly.

b. Cleaning, Inspection, and Repair. Refer to
paragraphs 3-36 through 3-38.

(1) Breather tubes and tee. Inspect breather
tubes (4 and 14, fig. 3-289) and breather tube tee
(16) for cracked, bent, or dented condition and for
warping of tube mounting surface. Replace when
cracked, badly dented or bent, or when mounting
surfaces are badly warped. Straighten bent tubes
to as near original shape as possible. Remove
minor warpage of mounting surfaces by rubbing
across abrasive cloth held tightly on a surface
plate or similar flat surface.

(2) Fire extinguisher tube. Inspect fire extin-
guisher tube (22) for cracked, bent, or dented condi-
tion. Check spray holesin tube for oBstructions and
corrosion. Inspect tube fittings (23 and 24) for
cracks and for stripped or damaged threads. Re-
place tube when cracked, badly bent, or when
spray holes cannot be cleaned. Replace fittings
when cracked or when threads are damaged.

3200  Change 1

(3) Pump electrical lead. Inspect pump electri-
cal lead (8, fig. 3-286) for cracked, frayed, or de-
teriorated insulation. Inspect lead for continuity
with a low voltage circuit tester. Inspect electrical
lead when insulation is cracked or broken, connec-
tor threads are damaged, or when low voltage tes-
ter indicates a failure.

(4) Oil cooler vent lines. Inspect vent lines (2, 5,
and 6, fig. 3-290) for frayed covering and damaged
threads. Inspect fittings (1) and elbow for cracks
and thread damage. Replace damaged parts.

c. Assembly. The crankcase breather tubes, fire
extinguisher tube, electrical lead, and oil cooler
vent lines are assembled during engine assembly.

3-143. Manifold Heater Tubes, Filter, and
Electrical Components

a. Disassembly. The heater tubes and electrical
components were disassembled during engine
disassembly.

(1) Remove tube tee (36, fig. 3-268) and elbow
(36, fig. 3-267). Remove four assembled washer
bolts (31) and four flat washers (32) attaching sol-
enoid valve (37) to mounting bracket (33) and sol-
enoid mounting bracket tofilter mounting bracket.
Remove solenoid mounting bracket. Remove two
screws (15, fig. 3-282), lockwashers (16) and flat
washers (14) and remove solenoid valve (37, fig.
3.267) and fuel filter as a unit. Separate fuel filter
andsolenoid valve (13, fig.3-282). Remove connect-
ing nipple (38, fig. 3-267) and inlet tube connector
(30).

(2) Remove tube tee (24, fig. 3-268), elbow (23),
check valve (25), nipple (19), elbows (20 and 16) and
coupling (22) from solenoid valve (21). Remove two
assembled washer bolts (29) and flat washer (28)



1 Crankcase breather tube gasket
2 Self-tocking nut

3 Air duct hose

4 Tube

5 Self-locking nut

G Flat washer

7 Loop clamp

8 Crankcase breather tube gasket
9 Restrictor plate
10 L.ockwasher
11 Capscrew

12 lose ctamp
13 Non-metallic hose
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14 Bent tube

16 Air duct hose

16 Crankcase breather tee
17 Loop clamp

18 Machine screw
19 Loop clamps

20 Self-locking nut
21 Loop ctamp

22 Tube assembly
23 Plain nut

24 Straight adapter
25 Straight adapter
26 Lockwasher

Figure 3-289. Crankcase breather tube and fire extinguisher tube — exploded view.

and remove solenoid valve from mounting bracket
27.

{3) Unscrew and separate filter head (14, fig.
3-280) and (ilter bowl (17). Remove filter element
(15). Remove and discard preformed packing (16).

b. Cleaning. Inspection, and Repair. Refer to
paragraphs 3-36 through 3-38.

(1) Heater tubes. TFlush rigid heater tubes (10,
fig. 3-267 and 38, fig. 3-268) thoroughly and dry
with compressed air. Clean plastic tubes (5, fig.
3-267 and 30, fig. 3-268) with a clean dry cloth
and blow tubes out with filtered compresscd air.
Inspect tube fittings for stripped or damaged

threads. Inspect tubes for internal diameter re-
duction at tube nut fcrrule. Replace tubes that arc
split or kinked or when fittings arc damaged, or
cnds are crushed. Replace tubes when internal
diameter is reduced enough to restrict fuel flow,

(2) Heater fuel filter. Replace filter element if
deformed or if embedded with forcign material.

(3) Electrical compaonents. Inspect heater elec-
trical leads (21, fig. 3-267 and 37, lig. 3-268) and
ignition units (22, lig. 3-267 and 306, fig. 3-268) (or
cracks, continuity, and other damage. Replace
leads and ignition units that il to pass continuity
test.

Change 3 3-201



TM™M 9-2815-220-34

TA265723 |
1 Straight adapter 4 Tube tee
2 Vent line S Vent line
3 Loop clamp 6 Vent line

Figure 3-290. Oil cooler vent tines - exploded view.

(4) Solenoid valves. Plug valve inlet and outlet
openings to prevent entrance of foreign material.
Clean the solenoid valves with a cloth moistened
with dry-cleaning solvent. The valves contain rub-
ber parts and should not be immersed in solvent.
Inspect the solenoid valves for cracks and dents.
Install suitable fittings, actuate solenoid valve
with 24 volt de current, and pump fuel through the
valve. When fuel flows freely, valve is functioning
normally. Restricted fuel flow indicates a faulty

electrical circuit or improper torque setting of
acorn nut. Loosen acorn nut and torque tighten
nut to 50 pound inches. Recheck solenoid opera-
tion. If valve is still inoperative, replace valve.
¢. Assembly.

(1) Install new preformed packing (16, fig.
3-280) on filter bowl (17). Install filter element
(15) in bowl (17) and install (ilter head (14) on

bowl.
(2) Position heater fuel return solenoid valve

(21, (ig. 3-268) on mounting bracket (27) and install
two assembled washer bolts (29) and flat washer
(28) securing solenoid valve to bracket. Install cou-
pling (22), elbow (23) and tee (24) in inlet side of the
solenoid valve. Install elbow (20), nipple (19), fuel
check valve (25) and elbow (16) in the outlet side of

the solenoid valve.
NOTE

Arrow on check valve indicates the direc-

tion of fuel flow.

(3) Install inlet tube connector (30, fig. 3-267) in
manifold heater fuel filter. Install connecting nip-
ple (38) between fuel filter and manifold heater fuel
solenoid valve (37). Position fuelfilter with solenoid
valve on filter bracket (12, fig. 3-282) and install two
screws (15), lockwashers (16) and flat washers (14)
securingfilter to bracket. Position solenoid mount-
ing bracket (33, fig. 3-267) and install four assem-
bled washer bolts (31) and four flat washers (32)
securing solenoid bracket (33) to filter mounting
bracket and solenoid valve (37). Install elbow (36)
and tube tee (36, fig. 3-268).

NOTE

Solenoid valves can be adapted to fit dif-
ferent applications on the engine. Orien-
tation of bottom unit with respect to top
unit can be changed through 360 degrees
by loosening the acorn nut at the bottom
of the valve. Torque tighten acorn nut to
50 pound-inches after positioning.

Section XXV. REPAIR OF FUEL INJECTION PUMP DRIVE COUPLING,
FUEL INJECTOR NOZZLES, PISTON OILER NOZZLES,
TIME TOTALIZING METER, AND STARTER LOW
VOLTAGE PROTECTIVE MODULE

3-144. General

This section covers the repair of the fuel injection
pump drive coupling, fuel injector nozzles, piston
oiler nozzles, and time totalizing meter. Specific
instructions on disassembly, cleaning, inspection,
and assembly accompany the repair instructions.

3-145. Fuel Injectlon Drive Coupling

a. Disassembly.
(1) Refer to figures 2-45 and 246 to remove

(ront coupling sleeve and hub from injection
pump.
3-202 Change 3

(2) Separate front coupling sleeve (18, fig.
3-232) and injection pump hub (10). Remove ring
(16) from couplingsleeve and remove woodruff key
(2) from pump shaft.

NOTE
Keep front coupling sleeve and hub to-
gether. Place them with the rear coupling
sleeve and drive shaft hub on rear fan
drive housing. Checkidentification marks
made during engine disassembly (fig.
2-43)tomakesure these parts match. The



parts are mated and must be kept to-

gether,

b. Cleaning, Inspection, und Repair. Refer to
paragraphs 3-36 through 3-38. Inspect the front
and rear coupling sleeves and hubs for wear and
mutilation and for fit with the splines of mating
parts. Mating splines must match without binding
and with a maximum total backlash of 0.006 inch
from input end through the output end. Check the
rings (16) and (9, fig. 3.232) for cracked or torn
condition and for deterioration.

¢. Assembly.

(1) Install woodruff key (2, fig. 3-232) in pump
shaft. Install ring (16) in internal groove of front
coupling sleeve (18).

(2) Install injection pump hub (15) in coupling
sleeve. Refer to figure 2-45toinstall hub and sleeve
on pump shaft and install preformed packing.

3-146. Fuel Injector Nozzle and Holder As-
sembly

Refer to paragraph 2-48b through 2-48g and figure
2-133 fer repair of the fuel injector nozzle and
holder assembly.

3-147. Piston Oiler Nozzle Assembly

«. Disussembly. Ponot remove nozzles (fig. 3-291)
unless the nozzle or holder cannot be cleaned
without disassembly. To remove nozzles, position
holder in a soft-jawed vise and remove nozzles.

NOZZLE

HOLDER

NOZZLE

TAA22031

Figitre 3-291. Piston eiler nezzle and helder assenibly.

b. Cleaning, Inspection, and Repair. Refer to
paragraphs 3-36 through 3-38. Make sure oil pas-
sages in holder and oil holes in nozzles are clean
and free of obstruction. Replace nozzle and holder
as necessary, when oil passages and oil holes can-
not be cleared of obstructions.

c. Assembly. Refer to figure 3-291 to install the
nozzle in the holder if removed at disassembly.
Stake nozzles on three tlats, 120 degrees apart.

TM 9-2815-220-34

3-148. Time Totalizing Meter

a. Inspection. Inspect the time totalizing meter
for dents or other deformities which would impair
its function.

b. Test. Test the totalizing mcter to be sure it is
functioning properly by connecting the meter elec-
trical connection (fig. 3-292) to a 24 volt electrical
system. The time totalizing meter is calibrated to
record the electrical impulse in tenths of an hour
and will numerically record every six minutes.
Allow sufficient passage of time to be certain hour
counter is performing properly.

NOTE
The time registered to test the time to-
talizing meter should be recorded on the
engine build record.

TIME METER

TA028600

Figure §-292. Engine time meter - exploded view.

3-148.1. Starter Low Voltage Protective
Module

a. Inspection. Inspect the low voltage protective
module for damaged electrical connector threads,
dents or other deformities that woutd impair its
function.

b. Function Test. Tesl the low voltage protective
module function as follows:

(1) Connecl the positive (+) lead ol a variable
zero to 24-vdc power supply to pin A of the
module. Connect the negative (-)'lead 1o the
module case.

(2) Set the output of the power supply at 10
vde. Using an olunimeter, check for continuity
between pins B and 1. The meter should show an
open circuit.

(3) Gradually increase the voltage while con-
tinuing to check for continuity between pins B and
D. Continuity should be achieved at 12.25 (+.50)
vdc and maintained to 24 vdc.

Change 3 3-202.1
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(4) Reduce the voltage to 15 vdc. Connect an
additional positive (+) lead from the power supply
to pin C of the module. Gradually increase the
voltage while continuing to check the continuity
between pins B and D. Continuity between pins B
and D should be interrupted at 17 (£1.0) vdc and
remain open to 24 volts.

(5) Reduce the voltage to IS5 vdc and the
continuity between pins B and D should remain
open. Turn the power supply off for one second or
longer. When the power supply is turned on,
continuity should again be achieved between pins
B and D.

(6) Modules that do not function as in (2)
through (5) above must be replaced.

Section XXV.1. REPAIR OF SMOKE
GENERATING SYSTEM COMPONENTS

3-148.2. General

This section covers the repair of the smoke
generating system components. Specific instruc-
tions on disassembly, cleaning, inspection, and
assembly accompany the repair instructions.
3-148.3. Fuel Shut-off Valve

a. Cleaning, Inspection, and Repair. Refer to
paragraphs 3-36 through 3-38.

b. Inspection Remove elbow. [nspect valve (0,
fig. 3-292.1) for free valve action. Valve must turn
freely. Valve must not leak when in the closed
position.

3-148.4. Solenoid Valves

a. Disassembly Remove four assembled washer
bolts (22, fig. 3-292.1) and flat washers (23) and
separate solenoid valves (19) from solenoid bracket
(25). Remove pipe nipple (20) from solenoid
valves.

3-202.2 Change 3

b. Cleaning, Inspection, and Repair. Refer to
paragraphs 3-36 through 3-38. Connect valve(s) to
24-volt power supply source and check for an
audible click when valve opens and closes. Valve
must not leak when in the closed position.

c. Assembly. Install pipe nipple (20, fig.
3-292.1) in inlet port of one solenoid valve and in
the outlet port of the other solenoid valve. The
bottom surfaces of solenoid valves must be parallel
(check on a flat surface). Install solenoid valves
(19) on bracket (25), and secure with four flat
washers (23) and assembled washer bolts (22).
Install fuel inlet and outlet elbows (18).

3-148.5. Metal Tube Assemblies, Hose
Assemblies and Associated Fittings

a. Cleaning and Inspection. Refer to paragraphs
3-36 and 3-37,

b. Repair. Refer to paragraph 3-38.



MODEL AVDS-1790-2DR

VIO N AW —

9
10
Lt

Tee

[lose assembly
Asscmbled washer bolt
Capscrew

Bracket

Valve

Locknut

Elbow 45

Tubc asscmbly

Loop clamp
Assembicd washer bolt

12
13
14
s
16
17
18
19
20
21
22

Loop clamp
Bulkhead clbow
Flat washcz
Lockwasher
Nut

Tube assembly
Elbow
Solenoid valve
Nipple

Tube assembly
Assemblcd washer boit

T™ 9-2816-220-34

TA2657251

23 Flat washer

24 Lock nut

25 DBracket

26 Capscrew

27 Tube assembly

28 Tee

29 Tubcassembly

30 Retaining strap and
clamp pad

31 Tube asscmbly

32 Tube assembly

Figure 3.292.1. Smoke Generaring System—exploded view,
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3-203



™™ 9.2815-220-34

Section XXV.2. REPAIR OF OIL SAMPLING SYSTEM COMPONENTS

3-148.6. General

This section covers the repair of the oil sampling
system components, Specific instructions for disas-
sembly, cleuaning, inspection, and assembly ac-
compuny the repatir instructions.

3-148.7. Oil Sampling System

a. Disassemnbly. For complete disussembly of the
oil sampling system into its components refer to
paragraph 2-49 4,

b. Cleaning, Inspection and Repair, Refer to
paragraphs 3-36 (hrough 3-38. Inspect two toggle

valves (11, fig. 3-292.2) for secure activating
handles. Valve must open and close freely and
must not leak when in the closed position.

¢. Assembly. Tor complete assembly of the oil
sampling system refer to paragraph 2-49.4,

3-148.8. Oli Line Assemblies and
Associated Fittings
a. Cleaning and Inspection. Refer to paragraph

3-36 and 3-37.
b. Repair. Refer to paragraph 3-38.

Tee

Preformed packing
Engine eil ceoler line
Loop clamp
Assenibled washer boll
Brackel

W =Wty —

TA265735

7 @il saimpling hose

8 Transmiission oil coolcr line
9 Adapler

10 PMug

11 @il sampling 1oggle valve

Figure 3-292.2. Oit sempling system - expleded view.
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Section XXVI. REPAIR OF ELECTRICAL SYSTEM WIRING HARNESS ASSEMBLY

NOTE
Model AVDS-1790-2DR engine is not equipped with an engine wiring harness.

3-149. General

The electrical system wiring harness assembly is
made up of two major circuits, the engine circuit
and transmission circuit. The engine circuit in-
cludes leads for the starter, starter low voltage
protection relay, generator, generator blower
motor (2D only), manifold heater system, engine oil
pressure and oil temperature transmitters, fuel
solenoids, fuel/water separator automatic drain
and the hour meter. The transmission circuit in-
cludes leads for the neutral shift switch and oil
pressure and oil temperature transmitters and
manifold heater solenoid.

3-150. Disconnect Points

¢. The various electrical components are inter-
connected by wiring harnesses and leads which
terminate at removable plug-in connectors and
couplings. The cables leads and harnesses are fas-
tened totheengine and transmission by means of
cable clamps which are secured to tapped pads,
brackets and clip assemblies.
b. Wiring harness connector mounting brackets
are provided at the top of the engine to permit
| quick disconnecting of electrical circuits from the
vehicle.

3-151. Circuit Designations

The circuit numbers assigned to the electrical cir.

cuits are listed in table 3-28. Fach harness or elec-
- trical lead has a numbered band to identify the

circuit. The band number is shown at the termina-

tion of each circuit on wiring diagrams (figs. 3-293
- through 3-296).

Tuble 3-28. Circutt Nunibers

Circuit Ne, Circuit name

1 Generator to engine disconnecl,
2 Generator lo engine disconnect.
14 Startes low voltage proleclion relay (2 terminals 2C) Lo

transmission disconnect. Transmission neutral shift switch
1o transmission disconnect and transmission disconneclt lo
engine disconnect.

I14A  Slarler low voitage proteciion relay to starter.

33 Lngine oil temperature transmilter to engine disconnecl.
36 Fugine oil pressure transmilter to engine disconnecl.
54A  Tuelshulofl to engine disconnect.

81 Starter lo engine disconnect.

321 Transmission oil pressure transmitter Lo transmission discon-
nect and transmission disconnect lo engine disconnecl.

324  Transmission oil lemperature transmilter to lransmission
disconnect and transmission disconnect to cngine discon-
nect,

415 Gencralor to generator blower molor (2D only).

478 Gererator to engine disconnect (2D only),

Circuit No. Cirewdt mitnie

486  Manifeld pre-heaters {2) and luel solenoid Lo Iransmission
disconnecl and engine disconnecl. Reir fuel solenoid to
teansmission disconnect.

SO2L Lngine high oil temperalute (ransmitter and engine low oil
pressure transniil tee to engine disconnect. Transmission
high oil temperature transmitter to transmission discon-
nect ynd transmission disconnect lo engine disconnecl.

530/ Hour meler and fuct/water separator lo engine disconnect

531 (2C only). Hour meter and [uel/waler separator to slarler
fow voltage protection relay and generator (2D only).

$33  Gencrator lo engine disconnect (2C only).

534  Generator to engine disconnect {2€ only).

920A Smoke generating system fuel solenoid valves Lo engine
disconnect.

3-152. Cleaning
Refer toparagraph 3-36G forcleaning instructions
for electrical cables.

3-153. Inspection

Inspect the engine and transmission wiring har-
ness assemblies, starter cables, generator cable
and blower motor harness (2D only) for broken
leads, frayed insulation, and deterioration. In-
spect the connectors.coup!lings, clips and brack-
ets for damage. Check individual circuits, figures
3-293, 3-294, and 3-295 or 3-296, for continuity.

3-154. Wiring Harness and Cable Repair
a. General.

(1) Repair of harnesses and powerplant wiring
is limited to replacement of faulty connectors and
to the substitution of a jumper wire for a defective
harness wire. When repair is necessary, free the
lead, harness, or cable only insofar as necessary to
effect the repair. This consists of disconnecting the
connectors at each end, and loosening or removing
cable clamps, as required. Removal of the compiete
harness, especially in the case of the longer and
more complex harnesses, should be avoided.

WARNING

Some wiring harnesses and cables are hol.
although MASTER BATTERY switch is in
OFF position.

(2) Disconnect the three battcry ground cable
assemblies prior to disconnecting any wiring har-
ness or cable.

b. Replucement of Comnectors. Reter to figures
3-305, 3-306 and 3-307 for instructions concerning
replacement of cable connectors, female plugs,
male plugs, and femalc receptacles.

Change 3 3-204.1
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[ 4a —O STARTER COIL

D}— 14A
BlF— 14A
e 530 I 14A —) STARTER
A e I———GND —0
O
6ND —{B]MANIFOLD
LG POLTAGE 486 —A|PRE-HEAT
WG TORL X i 531 FUEL WATER
e GND —{B| SEPARATOR FUEL
( £ —54a—{] SHUT
k GND :l FUEL OFF
[ 486 SOLENOID
%)
¥
S i
530 A
ENG HI
S09L
—« OiL TEMP
2] ENG
a6 OIlL PRESS
. ENG
33—l g TEMP
LOW
P- 509L & o
PRESS
33 [H]
86—5
530 / 531 K|
54A —|B|
4 M
! 533.,__E ENGINE
S84 - DISCONNECT
P §——486 A]
324—_E_
321 2
509L—ﬂ|
533 =t
534 - GND .
GENERATOR[E _Gnp ‘\\ MO | aos MANIFOLD
* | GND-—{B| PRE-HEAT
A GND'—]
GENERATOR [Bl—® 14 BNl 324] 5000
C 1
14
486|321

Figure 3-293. Main engine wiring harness schematic diagram, Model AVDS.1790-2C.
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[——14A——OSTARTER COIL
D 14A
B 14A
C 530 l—14A—-—OSTARTER
A 14 GND —o
P I
— 6ND—{B]MANIFOLD
1 SE%FT_TI%% " 46— A|PRE-HEAT
PROTECTION o SFUEL WATER
" GND—{B|SEPARATOR FUEL
¢« saA—{JSHUT
N GND—B|FUEL OFF
¢ 486—{A|SOLENOID
3 oo I5HOUR
® o AIMETER
ENG HI
s0oL—J oL TEMP
ENG
36—l o1 PRESS
ENG
—33—KloiL TEMP
LOW
¢ 509L oIL
PRESS
33
36—
&
54 A —
% ENGINE

(A 1
GENERATOR|D}— 478
530

4 5N

14

324|509L

486| 321

[HIC|s|F [alelo]s)

TRANS DISCONNECT

321

T— 509L
q GND-O | 06— (AIMANIFOLD
GND— BJPRE-HEAT

TA126120 ]

Figure 3294, Main engine wiring harness schematic diagram, Model AVSS.1790.2D.
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TRANS DISCONNECT

1 234567
Lt 1
GlcIB[e[o[F (A
11 |
14 |s0sL| 321 | 486
14 | 324 | GND
%k

486 —~{ A ] FUEL
GND B | SOLENOID

SH—1—
NEUTRAL
SHIFT SW

B—1u—

Hl TRANS
01l Temp (=} 509 ———

TRANS
— 21— o1 Press
324

N

AN
oL Tewp TA126124

Figure 3.295. Transmission wiring harness — schemnatic diagram.
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GENERATOR
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DRAIN
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ENGINE
DISCONNECT

ENGINE
DISCONNECT
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DISCONNECT
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e

/GRD
B GRD GENERATOR
A 415 415 (O ARMATURE
TERMINAL
B GND B | FUEL WATER SEPARATOR
A A | DRAIN CONTROL
A—
Br—2 g O GENERATOR
C—® AVDS-1790-2C
D [—2 2 O
E———®
E| Z 3
GENERATOR
[}z 2 O AvDS-1790-20
——]
O 6N
Y 920A 2
8| 81 81 O
7] T STARTER
z R POSITIVE
& 81 81 ()
(A}—®
B |—GND GND O
|G fr————i STARTER
D——® GROUND
E GND GND
— TA 126157

Figure 3-296. Geuerator and starier cables. and blewer motor harnesses and

Suelfwater separator - schematic diagram,
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27
A,\ 23

" _36
26— g ;)/22 & -_:§/35
2 } »a—128
|
{1~ 2]
DETAIL C DETAIL D

33
22—>® 34 12
:n----*"éL DETAIL H
DETAIL 6 &

7 O/
20—} B t.)‘ v %/
%/

DETAIL M
DETAIL L
1 Lockwasher 10 Machine screw
2 Capscrew 11 Mounting bracket

12 Lockwasher
13 Machine bolt
14 I'lat washer

3 Machine screw
4 Machine screw

5 Support

6 Lockwasher L5 Capscrew

7 Plain nut 16 Loop clamp
8 Lockwasher 17 Loop clamp
9 Plain nut 18 Loop clamp

DETAIL J

DETAIL N

19 Loop clamp

20 Lockwasher

21 Capscrew

22 Lockwastier

23 Retaining Stra

24 Mounting bracket

25 Scif-locking nut

26 Mounting bracket

27 Assembled washer bolt

Figure 3-297, Engine wiring harness brackets and clamps.
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DETAIL F

DETAIL K

AN

17

CETAIL P
TA3184101

28 Plain nut

29 Lockwasher
30 Bus bar

31 Capscrew
32 Loop clamp
33 Spacer

34 Machine bolt
35 Lockwasher
36 Bus bar
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DETAIL B

Ay
of / ‘5:@ g

DETAIL C DETAIL D OETAIL E DETAIL F DETAIL G
12

; B 2?120 14 7
S 22/% @é/‘g/m 24\;@ S @/12

24
DETAIL J - DETAIL L
DETAIL H DETAIL K \?
32
16
32 /
B\ 9 L
SN R
“?\. T ek A
.f‘ : N
21/f '913//-/‘ |
20 .
<
17 4
DETAIL Q
DETAIL M DETAIL N DETAIL P TA126106
1 Loop clamp 10 Mounting bracket 19 Loop clamp 28 Angle bracket
2 Machine screw 11 Loop clamp 20 Lockwasher 29 Loop clamp
3 Lockwasher | 2 Lockwasher 21 Capscrew 30 Plain nut
4 Machine bolt 13 Spacer 22 Capscrew 31 Loop clamp
5 Lockwasher 14 Loop clamp 23 Loop clamp 32 Flat washer
6 Plain nut 15 Machine bolt 24 Machine boll 33 Capscrew
7 Capscrew 16 Mounting bracket 25 Mounting bracket 34 Mounting bracket
8 Locksvasher 17 Assembled washer bolt 26 Capscrew 35 Self-locking nut
9 Socket head capscrew 18 Relaining slrap 27 Loop clamp

Figure 3-298. Engine wiring harness brackeis and clamps.
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1
,
I
L}
I
]
I
I
)
]
. v
] - A ATTLR -
I
]
]
1}
]
]
]
]
|
|
]
]
]
]
I

S | N 3 S 1 Q.

)

)

DETAIL C

DETAIL B

CETAIL A

TA126107

OETAIL E

DETAIL D

6 Plain nut

7 Leop clamp

8 Loop clamp

9 Stamped nut
10 Loop clamp

| Rubber grommet

2 Capscrew
4 Angle bracket

3 Loop clamp
5 Lockwasher

Figure 3-299. Transmission wiring harness brackets and clamps.
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TA126102 §
1 Transmission wiring harness 6 Rubber bushin 11 Connector shell
2 Connector plug assembly 7 Nonmetallic 12 Insulator bushing
3 Connectar she! 8 Sleeve nut 13 Terminal
4 Insert connector 9 Connector nut 14 Bend marker
5 Electrical contact 10 Connector plug 15 Band marker

Figure 3300. Transmission wiring haraess connectors and terminals.
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1 Wiring harness assembly
2 Terminal jug

3 Band marker

4 Electrical wire

$ Bushing retainer nut

6 Nonmetallic rod

7 Rubber bushing

8 Connector assembly

3212 Change 2

9 Eleclrical contact
10 Elecltical connector
11 Connector insert
12 Connector shell
13 Electtrical lead

14 Branched cable assembly

15 Terminal lug
16 Insulation sleeving

17 Electrical wire

18 Band marker

19 Band marker

20 Bushing retainer nul
21 Nonmetallic rod

22 Rubber bushing

23 Connector assembly
24 Electrical contact

Flguire 3.301. Starter cables and associoted paris.

TA126103 ff

25 Electrical contact
26 Connector insert
27 Connector shell
28 Electrical wire

29 Plug connector

30 Sleeving insulation
31 Terminal lug
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ot

”~
.

>~

&
LR

p— =
WO SHTINTTY, R o
R © |

TA126104

1 Generator electrical Jead sssembly 6 Electrical contact 11 Band marker

2 Receptacle connector assembly 7 Rubber buuh[;ﬁ 12 Electrica) wire

3 Connectaor shell 8 Nonmetallic 13 [nsulatlon sleeving

4 Insert connector 9 Nonmetallic rod 14 Terminal lug

5 Electrical contact 10 Coupling nut 15 Generstor ground electrical lead

Figure 3.302., Generator cables and associated parts (AVDS-17902C engine).
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3214 Change 2

1 Lead assembly

2 Connector assembly
3 Connector shell

4 Clectrical contact

§ Connector inscrt

6 Rubber bushing

7 Coupling nut

8 Bushing retainer nut
9 Band marker
10 Electrical wire
It Terminal lug
12 Bank marker
13 Sleeving insulation

14 Terminal lug

15 Electrical lead

16 Lead assembly

17 Connector assembly
18 Connector shell

19 Electricai contact
20 Connector insert

21 Rubber bushing

22 Bushing retainer nut
23 Band marker

24 Electrical wire

25 Slecving insulation
26 Terminal lug

Flgure 3.303. Generator cables, blower motor hamess, and associored
parts (AVDS-1790-2D engine).
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1
\_]__

TA126108 §

Figure 3304, Engine wiring harnews connector and terminaly (A¥DS-17902C engine) (Sheet 1 of 2).

Change 2 3215



TM 8-2815.220-34

3-218

Change 2

| Wiring harness assembly

2 Plug connector
3 Bushing retainer nut
4 Rubber bushing
5 Coupling nut
6 Connector assembly
7 Electrical contact
8 Connector insert
9 Connector shelt
10 Plug connector
11 Nonmetallic rod
12 Connector shell
13 Insulator bushin
14 Terminal assembly
15 Band marker
16 Knurled plain nut
17 Rubber bushing
18 Connector assembly
19 Electrical contact
20 Connector insert
21 Connector shell
22 Terminal Jug
23 Connector assembly
24 Electrical contact
25 Connector insert
26 Connector shell
27 Nonmetallic rod

LEGEND {for fig. 3304, 1 of 2 (AVDS.1790-2C engine) — centinued:

28 Rubber bushing

29 Bushing retainer nut
30 Bushing retainer nut
31 Connector insert

32 Coupling nut

33 Connector assembly
34 Connector shell

35 Connector insert

36 Electrical contact
37 Connector assembiy
38 Connector shell

39 Connector insesl

40 Eleclrical contact
41 Connector assembly
42 Plug sheti

43 Connector insert

44 Electrical contact
45 Electrical contact
46 Sleeve nut

47 Rubber bushing

48 Terminal lug

49 Terminal lug

50 Band marker

51 Bushing retainer nut
52 Rubber grommet
53 Coupling nut

LEGEND for fig. 8-304, 2 of 2 (AVDS-1790-2D engine):

1 Wiring harniess assembly

2 Plug connector

3 Bushing retainer nut

4 Rubber bushing
S Coupling nut

6 Connector assembly

7 Electrical contact
8 Connector insert
9 Connector shell
10 Plug connector
11 Nonmetallic rod
12 Connector shell
13 Insulator bushing
14 Terminal assembly
15 Band marker
16 Knusled plain nut
17 Rubber bushing
18 Nonmetallic rod

19 Connector assembly

20 Electrical contact
21 Connector insert

22 Connector shell
23 Terminal lug
24 Connector assembly
25 Electrical contact
26 Connector insert
27 Connector shell
28 Rubber bushing

29 Bushing retainer nut

30 Terminal lug
31 Terminal lug

32 Connector assembly

33 Plug shell

34 Connector insert
35 Electrical contact
36 Electrical contact
37 Sleeve nut

38 Rubber bushing
39 Terminal lug

40 Terminal lug

41 Band marker
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H 53 59 51 50

K&éﬂ

38 39
37 .i\
3] 30
34

Rgure 3.304. Engine wiring hamess connectors and terminals (A VDS.1790-2D engine) (Sheet 2 of 2).

TA126109 |
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CAGLE INSULATORy Kol TERMINAL
aNyir=10%
c—( 0 (o]

IISMTERLII.P CABLE INSULATICH EQUAL TO DEPTH OF TERMIHAL

2 -SLIDE INSULATOR OVER CABLE.

3 - INSERT CABLE INTO TERMINAL WELL ANO CRR{P CON-
OUCTOR N AREA “"A™ AND CABLE INSULATION IN AREA "“B".

4 - SLIDE INSULATOR OVER CRIMPED END OF TERMINAL.

TERMINAL-TYPE CABLE CONNECTOR

CABLE; SHELL\(. WFERRULE

C" WASH
ad § P

1 - STRIP CABLE INSULATION EQUAL TO DEPTH OF FERRULE WELL.
2-SLIDE SHELL OVER CABLE.
3-INSERT CABLE INTO FERRULE WELL ANO CRIMP IN AREA “A” ONLY.

4-PLACE “C" WASHER OVER CABLE AT REAR OF FERRULE.
ANO SLIDE SHELL OVER 'C* WASHER AND TERMINAL.

MALE CABLE CONNECTOR

CABLEY SHELLE @/:::ER/ TERMINAL ASSY

1-STRIP CABLE INSULATION APPROXIMATELY 1 8-INCH.
2-SLIDE SHELL OVER CABLE INSULATION.
3-SLIDE WASHER OVER CONDUCTOR TO CABLE INSULATOR.

4 - INSERT CABLE INTO TERMINAL ASSEMBLY AND CRIMP.
5-SLIDE SHELL ANO WASHER OVER TERMINAL.

FEMALE CABLE CONNECTOR (WITH WASHER)- {12 GAGE CABLE)

CABLE: SHELL; ;SLEEVE TERMINAL ASSY

1-STRIP CABLE INSULATION APPROXIMATELY 1 8-INCH.

2 -SLIDE SHELL ANO SLEEVE OVER CABLE.
3-INSERT CABLE INTO TERMINAL ASSEMBLY ANO CRIMP

4 -SLIDE SHELL AND SLEEVE OVER TERMINAL

TA028583
FEMALE CABLE CONNECTOR ‘WITH SLEEVE®-‘l4 AKO 16 GAGE CABLE)

Figure 3305. Replacement of cable connectors,
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NUT PLUG ASSY
SOlDER WELL (o

.
MALE INSERT i

GROMMET

-STRIP CABLE INSULATION EQUAL TO DEPTH OF SOLDER WELLS
OF INSERTS.

-REMOVE GROMMET RETAINING NUT FROM PLUG ASSEMBLY AND
SLIDE BACK OVER CABLE.

-SLIDE GROMMET BACK FROM PLUG ASSEMBLY AND REMOVE
DAMAGED CABLE.

- PASS REPLACEMENT CABLE THROUGH GROMMET RETAINING
NUT AND GROMMET. INSERT INTO SOLDER WELLS OF
INSERTS AND SOLDER.

-SLIDE GROMMET OVER INSERTS AND PRESS INTO PLUG
ASSEMBLY.

- THREAD GROMMET RETAINING NUT TO PLUG ASSEMBLY.

TYPICAL MALE-TYPE PLUG ASSEMBLY

PLUG ASSY

SOLDER VELL

: g
/ FEMALE INSERT '
GROMMET

-STRIP CABLE INSULATION EQUAL TO DEPTH OF SOLDER WELLS
OF INSERTS.

- REMOVE GROMMET RETAINING NUT FROM PLUG ASSEMBLY AND
SLIDE BACK OVER CABLE.

-SLIDE GROMMET BACK FROM PLUG ASSEMBLY AND REMOVE
DAMAGED CABLE.

- PASS REPLACEMENT CABLE THROUGH GROMMET RETAINING
NUT AND GROMMET INSERT INTO SOLDER WELLS OF

INSERTS ANO SOLDER.

-SLIDE GROMMET OVER INSERTS AND PRESS INTO PLUG
ASSEMBLY.

- THREAD GROMMET RETAINING NUT TO PLUG

ASSEMBLY.

TYPICAL FEMALE-TYPE PLUG ASSEMBLY TA028584

Figure 3.306. Replacement of cable male and female plugs.
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NUT SOLDER WELL 0
ABLE
0 o
=
MALE INSERT

PLUG ASSY

GROMMET

1 - STRIP CABLE INSULATION EQUAL TO DEPTH OF SOLDER WELLS OF INSERTS.
2 - REMOVE GROMMET RETAINING NUT FROM PLUG ASSEMBLY

AND SLIDE BACK OVER CABLE.

3-SLIDE GROMMET BACK FROM PLUG ASSEMBLY AND REMOVE

DAMAGED CABLE

4 - PASS REPLACEMENT CABLE THROUGH GROMMET RETAINING NUT
AND GROMMET INSERT INTO SOLDER WELLS OF INSERTS.

AND SOLDER.

§ - SLIDE GROMMET OVER INSERTS AND PRESS INTO PLUG

ASSEMBLY UNTIL SEATED.

6 - THREAD GROMMET RETAINING NUT TO PLUG ASSEMBLY.

TYPICAL MALE-TYPE PLUG ASSEMBLY

TA028615

Figure 3307. Replacement of cable male receptacies.

NOTE

Rubber-to-rubber contacts of bell-type con-

nectors may be lubricated lightly with

silicone compound MIL-S3660 to assist as-

sembly.

¢. Installation of Jumper Wire. To substitute a

jumper wire for a defective harness wire, tape the
jumper wire to the exterior of the harness; do not dis-
assemble the harness. Disassemble the connectors as
shown in figures 3-306 or 8-307 and unsolder the defec-
tive wire, Strip the insulation from the end of the
jumper wire to the depth of the solder well on the con-
tact insert. Pass the jumper wire through the grommet
retaining nut and grommet, and solder to the insert.
Reassemble the connector.

d. A cable that has been repaired by installing a
jumper wire should be brushed or sprayed with electri-
cal insulating compound (ignition) MIL-V-13811C.
Allow the compound to dry for approximately 24 hours
before handling. The compound is not a conductor of
electricity, so care must be taken to avoid overspraying
the compound on contact surfaces of wire terminals,
connector contacts, or similar parts where it will pre-
vent the flow of electricity,

3-155. Assembly

Install the wiring harness assembly to the power plant
as outlined in paragraph 2-49a(2) for the AVDS-1790-2C
engine assembly, and paragraph 2494(2) for the
AVDS-1790-2D engine assembly.

Section XXVII. GENERAL ASSEMBLY PROCEDURES

3-156. Cleanliness

The engine is a precision product and extreme care and
cleanliness must be exercised in all phases of assembly
operations to insure satisfactory engine performance.
Dirt and dust, even in minute quantities, are abrasive.
After cleaning and just before assembly, coat all bear-
ings, shafts, and contact surfaces with engine oil (OE).
This will insure sufficient lubrication of moving parts
when first put into operation.

3-220

3-157. General Assembly Instructions

a. Always use new gaskets when assembling the
engine. Use new preformed packings and annular cop-
per gaskets throughout engine assembly. An engine
overhaul parts kit 5704488, consisting of all necessary
gaskets and preformed packings, is available for use
during engine repair.

b, Several of the components of the engine are avail-
able in kits or sets. Whenever a kit or set is used for



8 parts replacement. all applicable components of

the kit or set should be installed.
¢. When torque tightening nuts, bolts, and
screws, and a torque specificationis notnotedin
the text orillustration coveringtheinstallation,
it is understood that the standard torque values
in paragraph 3-41 prevail. Whenever a nut, bolt
orscrewrequiresthatspecial attention begiven,
the torque value will be noted in the text or illus-
ration pertaining to that operation. Torque
wrench readings are of novalue, unless properly
used. It must be understood that it is not the
force necessary to turn the nut, bolt, or screw
that is important, but the resultant pull on the
part that completes the union. Therefore, resist-
ance of the nut to turning must be kept to a
minimum. Threads must be clean and undam-
aged, and lubricated with OE30 engine oil or
GAA grease to reduce the friction.
NOTE

When using a torque wrench, the final

reading must be taken while the nut,

capscrew, or bolt is turning. When

torquereadingis close to that specified

when wrench is at the end of its swing,

back off the nut slightly and change
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wrench position; then pull to the desired
reading while the nut is turning. To
start a partially tightened nut will re.
quire a much higher torque than that
required tokeep anut turning. Theratio
of pounds-torque to pounds-pull on a
bolt is not an even ratio and excess
torque may easily overstress the bolt.
Under-torquing bolts and studs subject
to cyclic loads such as cylinder base
studs and connecting rod bolts will re-
sult in fatigue failures. It is therefere
important that the torgue values
specified in this manual be followed to
avoid failures of fasteners.

«. All bolts and nuts should be secured with
lock nuts, tab washers, locking wire, lock washer,
or cotter pins, as specified. Many engine failures
have been traced to neglect of this simple pre-
caution.

3-158. Installation Instructions

Thesameillustrationssupport both removal and
installation procedures, references to illustra-
tions contained in Chapter Il and III are used
throughout this section.

Sectlon XXViil. ASSEMBLY OF ENGINE FROM SUBASSEMBLIES

3-159. General

This section covers instructions for complete as-
sembly of the engine from subassemblies, and
installation of engine accessories. Components
are grouped together in proper assembly order.
The crankcase assembly was partially assembled
during repair of engine components. Normally
the crankcase assembly will be on the overhaul
stand after it has been inspected and the main
bearing bores have been checked. If the crank-
case is not on the stand, install on maintenance
and overhaul stand, part number 10912260, (fig.
3-147) and rotale stand so that oil pan flunges are
up.

3-160. Starter Drive Gearshaft

Install new preformed packing on starterdriven
gearshaft bearing cage and install bearing cage
in crankcase assembly (fig. 3-140). Secure bear-
ing cage to crankcase assembly with six slotted
nuts (fig. 3-139) and secure slotted nuts with lock-
ing wire.

3-161. Generator and idler Gears, Piston
Oller Nozzle, and Crankshaft and
Connecting Rod Assembly

a. Install new preformed packing (fig. 3-308) on
starter idler gearshaft and install idler gear and
aline with idler gearshaft bore in crankcase. Se-
cure starter idler gearshaft to crankcase with

PREFOAMED
FPACKING

Figure 3-308. [ nstalling etarter idler gear.
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two slotted nuts (fig. 3-137) and secure nuts with
locking wire, Install generator idler gear and
gearshaft in the same manner.

4. Install twelve crankcase protectors 10882790
(fig. 3-106). Install six piston oiler squirt nozzle
assemblies and secure to crankcase with twelve
slotted nuts and secure nuts with locking wire (fig.
3-136).

NOTE
Numbers 1through 7 indicate main bear-
ing sleeve locations beginning from the
front of crankcase.

¢. Install upper main thrust sleeve bearing half
(fig. 3-135) marked *“4-case” in main bearing bore
and install six upper main sleeve bearing halves in
other bearing bores in accordance with respective
location marks. Coat bearing halves with OE30
engine oil or GAA grease.

d. Exercise care when installing crankshaft as-
sembly to prevent damage to the main bearing cap
studs and crankshaft journals. Before installing
crankshaft and connecting rod assemblies place
cardboard or plastic tubes over main bearing studs
for protection. If such tubes are not available,
cover studs with industrial tape.

NOTE
The connecting rods are installed on the
crankshaft in pairs. The connecting rod of
each pair toward the flywheel end (rear)
serves the left bank cylinders; the con-
necting rod toward the front of the engine
serves the right bank.

¢. The crankshaft and connecting rod sling
10882968 consists of a cable and two adapters. The
adapter with the dowel pin hole attaches to the
crankshaft flywheel flange. The other adapter at-
taches to the torsional vibration damper mounting
flange.

J. In order for the crankshaft to clear the crank-
case when it is installed, the counterweights for
connecting rod bearing journals 1R and 1L and6R
and 6L must be in the position shown in figure
3-131, therefore install the sling adapter on the
flywheel flange dowe!l pin making sure the No. 1
and 6 rod bearing journals are in the downward
position. Secure the adapter to the flange with two
bolts used to secure the flywheel. Ins tall the other
sling adapter to the torsional vibration damper
flange and secure with two vibration damper
mounting bolts.

g. Using a suitable hoist install crankshaft and
connecting rod assembly as shown in figure 3-134.
Guide the connecting rods through the cylinder
mounting holes and past the connecting rod pro-
tectors.

k. Remove two flywheel bolts (fig. 3-132) and two
vibration damper mounting bolts (fig. 3-133) and

3222  Changs

remove crankshaft and connecting rod sling.

i. Coat outer edges of bearing caps, bearing
halves and machined surface of the crankcase
webs with engine oil to facilitate installation of
caps. Install number 4 (center) thrust bearing cap
(fig. 3-309) and bearing half in position on crank-
case studs. Use crankcase spreading tool 8708361
tospread crankcase 8o bearing caps will slide over
studs and into position in the crankcase.

NOTE
The main bearing caps and main bearing
halves must be installed in their original
position according to location number
identificationon the capandbearing half.

7. Install the remaining six bearing halves in
caps and similarly install caps and bearings in
crankcase.

NOTE
The side of each main bearing cap iden-
tified as "fly end” must be installed to-
ward flywheel end or rear of engine.

Figure $-309. Installing main bearing caps using
crenkease sprending tnol.

k. Mount a dial indicator (fig. 3-310) on crankcase
80 indicator point contacts drive gear flange on
crankshaft. Using a heavy duty screwdriver,
wedge between main bearing cap and crankshaft
counterweight, push crankshaft toward front end.
Set indicator on zero reading (“0"). Using a heavy
duty screwdriver, pushcrankshaft toward therear
of crankcase and checkindicator und play reading.
End play should be from 0.011 to 0.019 inch. When
end play exceeds 0.019 inch, remove bearing caps
and crankshaft. Install new main thrust bearing
halves. Install bearing cap and recheck thrust
bearing bore (para 3-45d). Then install bearing
halves and crankshaft, and recheck end play to
make sure it is within limits.

I, Remove crankcase spreading tool (fig. 3-309).
Apply OEengine oil or GAA grease and install two
plate washers and four slotted nuts {fig. 3-129) se-
curing main thrust bearing cap (Nn. 4) to crank-
case assembly. Apply OE engine oil or GA A grease



NOTE. CRANKSHAFT END
FLAY SHOULD BE FROM
0.011 IN

10 0.019 N,

I 4\02!518

Fligure 3.310. Checlking crankshast end play.

and install twelve plate washers and twenty four
slotted nuts securing main bearing caps numbers
1, 2, 3, 5, @, and 7 to crankecase assembly. Do not
torque tighten or install locking wire at this time.
Check and record the height of each stud using a
flat surlace plate and dial indicator as shown in
figure 3-311.

m. Install twelve erankease rods through crank-
case and install six plate washer (4, fig. 3-128),
twelve slotted nuts (1) and cotter pins, Position
lowerr No. 7 main bearing crankcase rods (6)
through crankcase from opposite (right) side of
crankcase andinstall plate washer, slotted nutand
cotter pin. Install upper crankcase rod at No. 7
main bearing through crankcase and install plate
washer, slotted nut (3), and cotter pin. Push the
thirteen crankcase rods (2, fig. 3-127) through
crankcase assembly and install slotted nut on op-
posite (left) side of lower crankecase rod (4) and in-
stall slolted nut (3) on upper crankecase rod. Install
six plate washers and twelve slotted nuts (1) on
twelve crankcase rods (2).

n. Starting at number 4 main thrust bearing and
alternating right and left, successively torque
tighten all main bearing stud nuts to 500 pound-
inches, then, followming the same procedure and
seguence, torque tighten all nuts to a final torque
of 700 to 825 pound-inches.

o. Following the same procedure as (1) above,
recheck stud height and apply sufficient additional
torque to each nut, to aline nut slot with drilled

ole in stud, and to obtain a stud stretch of 0.019
to 0.022 in. Do not exceed 0.024 in. Stud stretchis

T™M 9-2815-220-34

ROTE. MAIN BEARING CAP
STUD STRETCH SHOULD
HOT EXCEED 0.04 Ui,

iH )L@fiﬁ.- ‘

Figure 3.811. Measuring muin bearing stad
stretel nsing dia! indicator.

defined as the difference between the original
height recorded in (1) above, and the height ob-
served after nuts have been torque tightened,
refer to torque specifications (para 3-41). Secure
nuts with locking wire (fig. 3-129). If stud stretch
exceeds 0.022 inch when torque tightening to 750
pound-inches, the stud is defective and must be
replaced. Refer to paragraph 3-38 for stud re-
placement.

3-162. Accessory Drive Gear, Crankshaft
Oil Seal Housing, Transmission
Housing Adapter or Transmission
Adapter, Flywheel Adapter, and
Flywheel

a. Install accessory drive gear on crankshaft and
alternately tighten twelve bolls (fig, 3-125) to draw
drive gear on to crankshaft flange. Secure bolts
with focking wire. Check backlash between acces-
sory drive gear teeth and starter drive idler gear as
shown infigurc 3-312.

b. Install oil seal housing support (fig. 3-124) on
dowel pins (fig. 3-125) in crankcase and secure with
four cap and flat washers (fig. 3-124). Install new
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candlewick packing in four openings at the crank-
case and oil seal housing support parting line as
shown in figure 3-313.

¢. The crankshaft oil seal was installed on the
crankshaft during repair (fig. 3-171). Rotate the oil
seal on the crankshaft until ends of oil seal join 30
degrees from centerline of crankshaft looking at
the rear of the engine as shownin figure 3-314. This
assists in controlling oil seepage past the split line
of the oil seal.

d. Install a new oil seal cap and housing gasket
(fig. 3-123) on crankcase assembly and install oil
seal cap and housing around crankshaft, over the

NOTE. BACKLASH wouw"‘
A BE FROM0.004 TO
10,009 IN.

“{2

r;mZISN %

Figure 3.312. Checking aceessory drive geur
and starter idler gear backlash.

Figiere 9.313. Installing candlewick packing between
crankcase und oil geal housing support.
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oil seal and on locating dowel pins in crankcase
assembly and housing. Secure oil seal cap and
housing to crankcase asssembly with twenty
drilled head bolts (fig. 3-122) and flat washers. Se-
cure bolts with locking wire. Secure oil seal cap to
oil seal housing with four slotted nuts and flat
washers and secure nuts with locking wire.

e. Positionretaineronoilseal housing and secure
with three drilledhead bolts (fig. 3-121) and secure
bolts with locking wire. Install retainer on oil seal
cap and secure with three dJdrilled head bolts and
secure bolts with locking wire.

. Refer to figure 3-127 and with the aid of an

a3 CENTERLINE O
72 CRANKSHAF T

TAOZLEL

Figure 3-314. Carrert pusitiun of crankshufl oil seal
split fine hgtore inntalling oil seal retainer.

assistant holding the slotted nuts on opposite side
of crankcase, tighten crankcase rod nuts to 640
pound-inches, plus additional torque to aline slot-
ted nut with hole in rod. Install fourteen cotter
pins to secure nuts. Care should be taken so that
rodsextend equally on bothsides of crankcase and
slotted nuts aline with holes in engine crankcase
rods in tighten direction.

g. Install a new transmission adapter gasket on
crankcase assembly. Attach a suitable chain hoist
in transmission adapter lifting eye (fig. 3-120) and
install transmission adapter on studs and dowel
pins in crankcase. Secure transmission adapter to
crankcase assembly with fourself-lockingnuts(fig.
3-119) and 15slotted nuts and two slotted nuts and
secure slotted nuts with locking wire.

NOTE
Model AVDS-1790-2DR engine transmis-
sion adapter is not equipped with the two
large dowel pins or timing pointer.
NOTE
The flywheel dowel pins {fig. 3-314) are so
located that the flywheel can be installed
on the crankshaft flange in only one posi-
tion.

h. Install eye bolt MS51937-7 in threaded hole

provided in flywheel (fig. 3-315). Attach a suitable



chain hoist to eye bolt and aline dowel pin holes in
flywheel with dowel pins in crankshaft flange.
Turn crankshaft as necessary to aline dowel pins
with holes in tlywheel. Position alined flywheel
against flange on crankshaft and install three 916
x 1-3/4 in. flywheel mounting bolts and alternately
| tighten bolts to draw tlywheel toward flange on
crankshatt. These mounting bolts are also used to
secure transmission drive spur gear to the
crankshaft.
NOTE

Eye bolt MS51937-7 must be removed

from flywheel, before flywheel is drawn

tight against flange on crankshaft, to

permit flywhee! to clear transmission

adapter lifting eye.

{. Remove lifting eye bolt and continuetotighten
three bolts until flywheel is tight against flange,
then remove the bolts.

TARn

Fligure 3-315. I nstulling flywheel using eye bolt,
model AVDS.1790-2C and AVIS-17%0.2D enyines.
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J. Install {ransmission drive spur gear on dowel
pins (fig. 3-315) which protrude through flywheel
and install three new lock plates (fig. 3-117) and
secure lock plates, spur gear and flywheel to
crankshaft with nine boits. Alternately tighten
bolts to 1000 pound-inches and secure bolts by
bending tabs on three lock plates.

k. Check tlywheel runout as shown in figure
3-316 using dial indicator. Runout should not ex-
ceed 0.015-inch. Replace flywheel if runoul exceeds
this limit.

k. /. Install preformed packing, Install trans-
mission housing adapter (fig. 3-118.4) and two
capscrews and self-locking nuts, and 17 capscrews
and lockwashers. Install flywheel adapter and
sccure with nine machine bolts and new lock plates
(lig. 3-118.2). Torque machine bolts to 1000
pound-inches and bend lock plate tabs against
machine bolt hcad Mats.

k. 2. Install flywheel using eyve bolt, part number
MS51937-7, (fig. 3-118.1) and secure with eight ma-

NOTE, FLYNHEEL RUNOUT
NUST NOT EXCEED 6,01 i,

TA021450

Figure 3-316. Checking flywheel runcut using dial indicuator,
model AVDS-1790-2C und AVDS-1790.2D engiries.
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chine bolts. Torque machine bolts to 1000 pound-
inches, and install locking wire.

k. 3. Check flywheel runout as shown in figure
3-316. Runout shall not exceed 0.015-inch. Replace
flywheel if runout exceeds this limit.

3-163. Starter and Generator Drive Adapt-
ers, Vibration Damper,
Oil Pump and Baffie

«. Using a new generator drive adapter gasket,
install generator drive adapter (fig. 3-116, Models
AVDS-1790-2D and AVDS-1790-2DR) and (fig.
3-115, Model AVDS-1790-2C) with drive gearshaft
and bearings as a unit. Secure generator drive
adapter assembly to crankcase assembly with five
bolts and lockwashers and oneself-lockingnut and
flat washer on stud behind adapter.

b. Install starter driven gear and secure to start-
er driven gearshaft with slotted nut (fig. 3-113)
and cotter pin. Using new starter drive adapter
gasket (4, fig. 3-112), install starter drive adapter
(3) and secure to crankcase assembly with four
self-locking nuts and fat washers (2). Install two
starter mounting bolts (1) in adapter.

¢. Install torsional vibration damper on
crankshaft and position fuel pump drive coupling
(fig. 3-110) and fuel pump drive coupling adapter on
damper and secure the adapter and torsional vib-
ration damper to the crankshaft with six drilled
head bolts. Torque bolts to 1000-pounds-inch and
secure with locking wire.

c.1. Install torsional vibration damper on
crankshaft and position spur gearshaft on damper
(fig. 3-110.1) and secure damper and gearshatft to
crankshaft withsix drilled head bolts, Torque bolts
to 1000 pound-inches and secure with locking wire.

d. Install oil pan pressure compartment baffle on
crankcase and secure with six capscrews and
lockwashers (fig. 3-109).

e. Install oil pump assembly (with one mounting
capscrew and two preformed packings in place) on
crankcase assembly and tighten capscrew located
behind the oil pressure relief valve as oil pump is
being installed. Secure oil pump assembly with
four capscrews and flat washers (5, fig. 3-108). In-
stall pressure compartment baffle bracket (2) and
secure to oil pan pressure compartment baffle with
two self-locking nuts and bolts (4) apd to oil pump
with capscrew (1). Install locking wire.

/. Install new preformed packing on leveling oil
pump transfer tube (3, fig. 3-107) and position tube
assembly behind oil pan pressure compartment
baffle with the tube end installed in opening in oil
pump assembly and the flange end inserted in
openingin pressure compartment baffle (4). Secure
tube with two-self-locking nuts and capscrews (2).
Install new leveling pump transfer tube seal (1) on

exposed end of tube.
3-226 Change 3

3-164. Pistons and Pins, Cylinder Assem-
blies, Cylinder Air Deflectors,
Crankshaft Damper and Oil Filter
Housing, Oil Pan, and Sending Units

a. The pistons arc marked fer identification as
shownin figure 3-317to aid ininstalling the pistons
in their proper position. The piston boss is stamped
with an arrow and the cylinder location (1R) to
identify the cylinder from which the piston was
removed and to assure piston will be returned toits
original cylinder. The arrows on the piston pin bos-
ses are pointed up, or to the exhaust outlet port.
Cylinders are stamped with position markings at
the intake valve side (bottom) of valve rocker arm
cover flange. Markings of any piston or cylinders
must be renewed if position marks and/or arrows
are not entirely legible. Replacement piston must
be marked to the corresponding cylinder it is to be
used with. Always keep piston pin with its respec-
tive piston.

NOTE
When replacing damaged or worn pistons

it is important that all of the engine’s
pistons be of the same size (oversize) and
same weight, all having identical oversize
and wcight code markings. Refer o
figure 3-182.1 and tablc 3-9.3 for over-
size and weight code markings.

b. Coat pistons with GAA grease or engine oil
and stagger the four piston ring gaps 90 degrees
aparl. NOTE

For instructional purposes, the installa-
tion of only one cylinder assembly is de-
scribed. The remaining cylinder as-

INTAKE PORT SIDL
10N

LYHAUST PORT
OF PiSTOY

1A 73

Figure 3.317. Piston installution position marks.



semblies should be installed in the same
manner.

NOTE
Wash cylinder bores thoroughly just prior
to engine assembly, using a power brush
with hot (160°F.) soapy water. Cylinder
bores should then be oiled to prevent rust.

¢. Rotate engine overhaul stand until right bank
cylinder holes, with connecting rod protectors, are
positioned to received cylinder Nos. 1R through
6R.

d. Install piston and rings (fig. 3-318) in cylinder
assembly using compressor and gage 10882888.
The piston position number (fig. 3-317) must al-
ways correspond to the cylinder number marked
on intake valve side of valve rocker arm cover
flange. 'The arrow on the piston boss must be di-
rected toward the exhaust port outlet. Guide pis-
ton and rings into cylinder until all piston rings

PISTON

PREFORMED
PACKING

"i

TAD21844

Figure 3-318. Installing piston in cyltinder assembly using
cempressor and gage.
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have entered the cylinder bore. Slide the compres-
sor from piston and ring assembly. Install remain-
ing pistons in cylinders in the same manner.

e. Install new preformed packing (fig. 3-318) on
each cylinder base makingsurethat packingis not
twisted or other wise improperly seated.

CAUTION
Lubricant must extend across face of
washer nut in order to obtain reliable
torque.

f. Sparingly coat cylinder stud threads (1, fig.
3-319) on crankcase with OE engine oil or GAA
grease.

ALEGUAYE)

4 Piston pin
5 Cylinder assemibly

1 Mounting stud
2 Connecting rod

J Dowel pin
Pigure $-319. Lnstulling cylinder assembly and piston. I

¢. Using splined wrench 10882747, rotate engine
crankshaft until the No. 1R connectingrod (2) is at
the top of its stroke. Remove crankcase protector
10882790 from cylinder No. 1R mounting studs (1)
being careful not to allow connecting rod to force-
ably drop against the cirankcasecylinder mounting
surface or mounting studs.

¢.1. Instali power take-off drive coupling (1, fig.
2-148.2) on spur gearshaft and secure with flat
washer (4) and self-locking nut (3). Install holding
bar and puller assembly on coupling (fig. 2-148.2).
Rotate engine crankshaft untilthe No. 1R connect-
ing rod (2, fig. 3-319) is at the top of its stroke.
Remove crankcase protector, part number
10882790, from cylinder No. 1R mounting studs (1),
Do not allow connectingrod tocomein contact with
the crankcase cylinder mounting surface or
mounting studs.

/.. Remove piston pin from piston of No. 1R cylin-
der assembly and place piston and cylinder over
No. 1R connecting rod. Insert piston pin(4) through
connecting rod and piston and center pin in posi-
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tion. Install a piston pin retaining ring in groove in
piston at each end of piston pin. Slide cylinder (5)
over piston on crankcase studs and temporarily
secure with two extended washer nuts (fig. 3-103)
positioned approximately 180 degrees apart.

i. When all cylinder assemblies are installed as
described and illustrated in figure 3-319, install
remaining cylinder extended washer nuts and
torque tighten the nuts alternately to 640 pound-
inches. Use box wrench 8761562 in combination
with a torque wrench as shown in figure 3-102.

i.1. Hold holding bar and puller assembly (fig.
2-148.2) to prevent crankshaft from turning, and
remove self-locking nut (3) and flat washer (4). Re-
move holding bar and puller assembly. Install
holding bar and puller assembly (fig. 2-148.3) on
power takeoff drive coupling (1) with boss against
gearshaft, and secure with two 7/16-20UNF x 1
Ya-inch capscrews (2). Alternately tighten the two
capscrews and remove the power takeoff drive
coupling. Remove holding bar and puller assembly.

J. Install all eylinder deflectors (fig. 3-101) except
deflectors at outsideof cylinder Nos. 1R, tL,6R and
6L on cylinder assemblies. Install the ten lower
cylinder deflector straps and the ten lower cylinder
deflector retaining straps (fig. 3-100) and secure
the lower cylinder strap on each side of the engine
with ten bolts.

k. Install five prefermed packings on oil transfer
tubes of crankcase as shown in figure 3-99. Using a
suitable chain or hoist (fig. 3-98) at the crankshaft
damper and oil filter housing lifting eyes, install
the housing assembly on the crankcase assembly,
and secure with eight self-locking nuts and flat
washers.

{. Apply a thin coat of gasket cement, Specifica-
tion MIL-C-10523 (ORD), on the oil pan flange and

install sealing thread (fig. 3-320). Apply a 1/16 to Ve
inch bead of Specification MIL-A-46106 adhesive
sealant at the split line (fig. 3-320.1) on the bottom
flange of the damper housing and crankcase as-
sembly. Support the oil pan adeguately and posi-
tion oil pan on crankcase assembly. Install one
self-locking nut and washer on each side of the oil
pan to prevent pan from falling when engine is
rotated to upright position. Secure oil pan (4, fig.
3-97) to each side of the crankcase assembly with 27
sell-locking nuts and flat washers (3) and to the
crankshaft damper and oil filter housing (2) with
nine capscrews, lockwashers and flat washers (1).
Secure oil pan to rear of crankcase assembly with
eight capscrews,lockwashers and flat washers (fig.
3-96). Torque tighten oil pan bolts to 175 pound-
inches. On model AVDS-1790-2DR, install pipe
elbow (6, fig. 3-97.1), bushing (), nipple (7), tee (4),
pipe elbow (3), auxiliary generator high oil pres-
sure switch (2), and high oil pressure transmitter

(1.

nm. (Model AVDS-1790-2C only) Install generator
oil inlet hose adapter (4, fig. 3-94) and connect
generator oil inlet hos (3). Install generator oil
drain hose adapter (2) and connect generator oil
drain hose (1).

n. Rotate engine stand, as shown in figure 3-321
and cover all cylinder and engine openings with
plastic covers orsuitable improvised covers. Cover
twelve cylinder exhaust ports (2, fig. 3-321) twelve
injector nozzle holder assembly ports (1) and
starter adapter opening (6). Cover oil filler and oil
level indicator openings (5) and cylinder head oil
drain tube openings (4). Cover oil cooler inlet and
outlet hose opening (3) on each side of crankcase
damper and oil filter housing.

THREAD
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Figure 3-220. [nstatling ot pan sealing thread.
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Figure 8.820.1. Hottem flange of damper housing and
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3-165. Rear Fan and Accessory Drive Hous-
ing with Clutch Assembly and Mount-
ing Base

a. Install three new preformed packings on oil
transfer tubes in crankcase (fig. 3-93). Apply a thin
coat of sealing compound (MIL-S8-45180 ORD) to
mounting base (3, fig. 3-92)lower mounting surface
and install mounting base on crankcase assembly
and secure with six capscrews and flat washers (2)
and ten slotted nuts and flat washers (1). Torque
tighter screws and nuts to 275 pound-inches and
install ten cotter pins in slotted nuts. Install four
new preformed packings (4) in oil transfer counter-
bores and apply a thin coat of sealing compound
(MIL-S-45180 ORD) on mounting surface of base
prior to assembling rear fan and accessory drive
housing.

b. Remove top two self-locking nuts and flat
washers (3, fig. 3-89) to provide for the attachment
of fan and advance unit housing sling part number
10882945 (fig. 3-90). Installsling on rear fan drive
housing and clutch assembly and secure with two
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self-locking nuts and flat washers (3, fig. 3-89). Se-H
cure liftingslingto fan vertical driveshaft with fan
slotted nut (fig. 3-90). Adjust lifting eye in slot to
assure balanced position of the assembly during
installation.

¢. Lower the rear fan and accessory drive hous-
ing (fig. 3-322) until holes in housing aline with
studs in mounting base. Continue lowering hous-
ing until accessory drive bevel gearshaft teeth en-
gage with gear teeth of accessory drive gear. After
rear fan and accessory drive housing are posi-
tioned remove slotted nut attaching housing sling
to vertical drive shaft. Remove two self-locking
nuts and flat washers (3, fig. 3-89) and removell
sling.

d. Install one self-tocking nut and flat washer (5,
fig. 3-89) on each side of the drive housing mount-
ing base flange. One self-locking nut will be in-
stalled at stud (4) when fire extinguisher tube is
installed. Install two self-locking nuts and tlat
washer (3) using for the attachment of fan and
advance unit sling, part number 10882945, Secure
the rear fan and accessory drive housing assembly
to the left side of the mounting base with 11 self-
locking nuts and flat washers (1). Install self-
locking nut, flat washer and seal washer (2).
Torque tighten 11 nuts to 275 pound-inches. Secure
the rear fan and accessory drive housing assembly
to the right side of the mounting kase with 13
self-locking nuts and flat washers (fig. 3-88). [nstall
one self-locking nut, flat washer and seal washer
(fig. 3-88). Torque tighten nuts to275 pound-inches.

3-166. Fuel Injection Pump Mounting Base

Install new preformed packing at oil transfer tube
in crankcase assembly (fig. 3-87). [nstall fuel injec-
tion pump mounting base on crankcase assembly
and secure with feur bolts and lockwashers (fig.
3-86) and torque tighten to 750 pound-inches. In-
stall a new preformed packing on oil transfer tube
on mounting base.

3-167. Front Fan Drive Housing with Clutch

Assembly and Mounting Base

a. Installanewpreformed packing at oil transfer
tubein crankcase assembly (fig. 3-85). Apply a thin
coat of sealing compound (MI1.-S-45180¢ ORD) on
the mounting base lower mounting surface. Install
front fan drive housing mounting base assembly
(4, fig. 3-84) on crankcase assembly and secure with
two capscrews and flat washers (2) and ten slotted
nuts and flat washers (1). Torque tighten slotted
nuts and capscrews to 275 pound-inches and secure
nuts with ten cotter pins. Install a new preformed
packing (3) in oil transfer tube counterbore in
mounting base assembly.
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| Nozzle holder assembiy port
2 Cylinders exhaust port
3 0Oil cooler inlet and outlet hose opening

4 Drusn tuue opening
5 Qil filler and oil level indicator openings
§ Starter adapter opening

Fligure 8-321. Protecting openings to prevent entranee of dust and foreign objrets,

b. Position cover adapter (16, Fig. 3-230) on front
fan driveshaft cover (15). Similarly, position adap-
ter (24) on rear fan drive shaft cover (25). Join the
two shaft covers (15 and 25) using rubber hose (20)
and two hose clamps (19 and 21). Tighten hose
clampsjust enough toholdthecoverstogether as a
unit. Install a preformed packing (14 and 26) on
adapter end of each shaft cover. Install retaining
ring (13) on front fan drive shaft (12).

NOTE
Do not install retaining ring in groove lo-
cated on the front spline. Ring must be
located beyond the spline at this time.

¢. Install front fan drive shaft with retaining
ring in front fan drive bevel gearshaft (21, fig.
3-216) of front fan drive housing and clutch assen'-
bly. Long spline must enter gearshaft. Install t! e
assembled drive shaft covers over the front fan
drive shaft with short housing toward front fan
drive housing as shown in figure 3-323.

d. Install improvised front fan drive housing lift.
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ing tool (fig. 2-1) on vertical drive shaft {fig. 3-323).
Apply light coat of sealing compound (MIL-S-45180
®RD) on mounting base and lower front fan drive
housing assembly and associated parts on mount-
ing base.

e. Secure front fan drive housing to mounting
base with two drilled head capscrews and flat

washers (fig. 3-82) and secure with locking wire. H

[nstall nine seff-locking nuts and flut washers (fig.
3-81) when fire extinguisher tube is installed.

J. Push fan drive shaft to the rear to fully engage
the spline in the rear fan drive bevel gearshaft.
Using retaining ring pliers part number
GGG-P-480A-Type 11, Class 3, Style B, Size 22 in-
stallretaining ringin fandriveshaft spline groove
(fig. 3-78). Secure front horizontal fan drive shaft
cover adapter to front fan drive housing with two
self-locking nuts and flat washers(fig. 3-76). Secure
rear cover adapter to reardrive housing with two
self-locking nuts and flat washers. Center hose on
drive shaft housings and tighten two hose clamps.
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3-168. Camshafts and Valve Timing

NOTE
Both the left and right camshafts are
installed in the same manner. IPor in-
stiructional purposes, the right camshatt
has Leen used for typical procedures.

a. Refer to figure 3-75 and install camshaft on
bearings on cylinder heads. Attach camshaft gear
housing to cylinder 6R with two capscrews, Hat
washers and lockwashers (fig. 3-74), but do not
tighten capscrews at this time. Tighten two hose I
clamps.

b. Rotate crankshaft until timing mark “6R INT
CLOSE .100 CLR” on {lywheel alines with pointer
(fig. 3-324) using splined wrench, part number
108827417, (fig. 3-325).

TIMING POINTER

6R INT
CLOSE

6L INT 0.100
CLOSE IN. CLR
0.100

IN. CLR

CENTERLINE
OF CRANKSHAFT

IR INJ.
PORT
CLOSE

TA021962

Figure 8.32§. Klywheel timing mark locatien, model AVIS.
1790-2C and AVDS-1290-2D engines.

b./. Install power take-off drive coupling (1, fig. [§
2-148.2) on spur gearshaft and secure with flat M
washer (4) and self-locking nut (3). Install holding :
bar and puller assembly on coupling (fig. 2-1418.2). R

NOTE
Valve rocker arm covers for cylinder Nos.
2R through 5R are not installed until the

engine is timed.

NOTE
The valve timing procedure must be fel-
lowed in detail to prevent the valves from
striking the head of the piston.
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l Figure 8.325. Posilioning engine flywheel,
model AVDS-1790.2C and AVDS.1790-21) engines.

¢. Rotate the right camshaft (fig. 3-326) until the
two fobes (cams) for the intake and exhaust valves
for No. GR cylinder are pointed towards the
crankshaft. Remove cover from fuel injector noz-
zle holder assembly opening in cylinder.

d. Apply a light film of sealing compound (MIL-
S-45180 ORD) on valve rocker arm cover and posi-
tion cover on cylinder. Identifying numbers on
cover and cylinder must correspond (fig. 3-64).
Valverockerarmrollersmustcontactbasecircleof
camshaft and lip of preformed intercylinder hoses
must not be folded under cover. Tap cover gently to
position cover over dowel pins.

e. Install four new packings with retainers on
four bolts (fig. 3-326) and install the four bolts and
torque tighten to 275 to 325 pound-inches. Secure
rocker cover to cylinder head with two capscrews
and flat washers (3, fig. 3-67) seven bolts and flat
washers (2) and four bolts and flat washers (1).
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Torque tighten eleven bolts and two capscrews to
100 pound-inches.

f. Secure camshaft gear housing to valve rocker
arm cover with one capscrew, flat washer and
lockwasher (1, fig. 3-66) and to cylinder head by
tightening two capscrews, flat washers and
lockwashers (2) installed above.

. Using thickness gage blade part number
10882617 (fig. 3-326) set intake valve clearance to
0.100 inch by turning the adjusting screw
clockwise to decrease the clearance or coun-
terclockwise to increase the clearance. Check posi-
tionof valve adjustingscrewpad tomake sure seat
is flat on valve stem.

. Using thickness gage blade part number
10882616 (fig.3-327) set exhaust valve clearance to
0.025 in. by turning the adjusting screw clockwise
to decrease the clearance or counterclockwise to
increase the clearance. Check position of valve ad-
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Figure 3.327. Adjusting exhaust valve.clearance.

Justing screw pad to make sure seat is flat on valve
stem and torque tighten adjusting screw lock nut
to 175 pound-inches.

i. Slowly turn camshaft (fig. 3-328) clockwise, as
viewed from flywheel end, until No. 6R intake
valve has just closed. Closing point is determined
by trying to rotate the swivel pad on the intake
valve adjusting screw while the camshaft is being
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Figure 3-328. Delermining cluging point of No. 6 intake valve.

rotated. The valve is closed the instant the swivel
pad is free to move.
NOTE

Do not force camshaft drive. The shaft is
machined with a 24-tooth spline on inner
end, and a 28-tooth spline on outer end.
This difference in number of teeth pro-
vides a vernier effect which makes it pos-
sible to index the drive shaft so it will
engage the splines of the camshaft drive
gearshaft and camshaft drive bevel gear-
shaft at some point within 360 degrees. An
accurate setting is then provided without
changing therelationshipofthe camshaft
and crankshatft.

j. Maintain the position of camshaft as set in
figure 3-328 and the crankshaft position set in fig-
ure 3-325. Insert camshaft drive shaft (fig. 3-329)
using mechanical puller part number 8761297, and
mate splines on drive shaft with splines in cam-
shaft drive bevel gearshaft. When splines of drive
shaft do not mate with splines of camshaft gear-
shaft, withdraw drive shaft and turn slightly be-
fore again attempting insertion.

NOTE
[t may be necessary to repeat this opera-
tion a number of times before splines will
mate and allow drive shaft to be inserted
into position.

k. Check valve timing by rotating crankshaft
clockwise as viewed from rear, approximately 1/8
turn to remove gear backlash, then turn coun-
terclockwise until the valve is just closed. Stop
rotating the crankshaft theinstant the swivel pad
becomes free. Observe position of flywheel timing
mark. When timing mark on flywheel is alined
within 1/8 inch of the timing pointer, the valve
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Figure 3-329. Installing camshuft drive shafl.

timing is correct. When timing mark is not alined,
withdraw camshaft drive shaft, and repeat timing
procedure and again check valve timing. When
correct valve timing is obtained, install right oil
transfer plug (fig. 3-330) using mechanical puller
part number 8761297 and install camshaft drive
gearshaft oil transfer plug retaining ring.

NOTE
When correct timing cannot be obtained
as described above,it may be necessary to
set timing mark 1/8 to 1/4-inch out of
alinement before installing drive shaft.

l. Set cylinder No. 6R intake valve clearance by
rotating crankshaft counterclockwise approxi-
mately 1/4 turn in order to have No. 6R intake
valve rocker arm roller on base circle of camshatft.
Set intake valve clearance to final 0.010-inch set-
ting, using thickness gage blade part number
10882615 as shown in figure 3-326. Torque tighten
adjusting screw lock nut to 175 pound-inches after
adjustment.

m. Rotate the crankshaft counterclockwise ap-
proximately 270 degrees from “6R INT CLOSE
0.100 CLR"” until flywheel timing mark “6L INT
CLOSE 0.100 CLR” is alined with timing pointer.
Install the left camshaft and No. 6L valve rocker
cover following same procedure as outlined for
right camshaft and No. 6R valve rocker cover.
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Figure 2-330. Installing right camshaft oil transgfer plug.

n. Install new gaskets and camshaft gear housing
covers (fig. 3-70) on each camshaft gear housing
and secure each cover with bolts and flat washers. B

3-169. Fuel Injection Pump and Timing

«. Install woodruff key and injection pump cou-
pling half on pump shaft and secure with
lockwasher and plain nut (fig. 2-45). Insert a
hardened steel rod in one of the sleeve alinement
holes, torgue tighten plain nut to 900 pound-
inches. Install a new preformed packing in groove
in face of coupling sleeve. Use a light coating of
grease to hold preformed packing in position.

b. Remove fuel injection pump timing hole plug
{fig. 2-47). Turn injection pump shaft with drive
coupling until marked gear tooth is visiblein tim-
ing hole (fig. 2-48).

NOTE

It is possible to have the timing mark on
the coupling alined with mark on the in-
jection pump bearing retaining plate (fig.
2-49) and not have the marked gear tooth
visible in timing hole. Make sure marked
tooth (fig. 2-48), is visible when timing
marks are alined. If the marked tooth is
not visible, rotate the pump shaft 360 de-
grees in either direction. Aline the cou-
pling timing marks and the marked tooth
will be visible in the timing hole. Install
timing hole plug.

CAUTION
Timing pointer must aline with correct
timing mark on flywheel.

¢. Turn engine flywheel (fig. 2-51), using splined
wrench part number 10882747 and aline “1R INJ
PORT CLOSE” timing mark on flywheel with tim-
ing pointer. If camshaft lobes are not in the posi-



tion shown in [ligure 3-331, rotate engine crank-
shaft 360 degrees and the cumshalt lobes will be in
the position shown in figure 3-331.

&l CORRECT POSITION
OF CAMSHAFT
LOBES FOR INJECTION
PUKMP TIMING

Figure 3-831. Correet position uf cptinder (R camshut lubes
(cams) Jor fuel tgection prony nstallation — instadled rvieir.

¢.L. Turn crankshaft using holding bar and pul-
ler assembly (fig. 2-148.2) and aline “1R INJ PORT
CLOSE” timing mark on (lywheel with timing
mark on transmission housing adapter (fig. 2-51.1).
If camshaft lobes are not in the position shown in

- figure 3-331, rotate engine crankshaflt 300 degrees
I and the camshaft lobes will be in the position
shown in ligure 3-331.

d. Push drive coupling sleeve toward rear fan
and accessory drive housing, until sleeve clears
splined hub. Rotate coupling sleeve until identifi-
cation marks approximate the correct position to
mate with injection pump drive coupling sleeve
identification marks (fig. 2-53).

NOTE
Ifuel injection pump lower right mount-
ing bolt and plain washer (fig. 2-44) must
be inserted in injection pump before pump
is seated on mounting hase. The bolt can-
not be installed with pump in position.

e. Install bolt and plain washer (5, fig. 3-56) in
pump housing. Install pump (6) with mounting bolt
and plain washer on mounting base and instal}
three bolts and plain washers (4). Torque tighten
the four bolts to 600 pound inches and install lock-
ing wire.

J. Position fuel injection pump coupling sleeves
making sure timing marks on bearing retaining
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plate and coupling hub remain alined. These
marks must be alined before attempting to assem-
ble the coupling. Loosely install four lock plates,
lockwasher, and bolts in drive shaft coupling
sleeves (fig. 2-43). Insert two 5/16 in. steel rods in
sleeve alinement holes (fig. 2-54). Hold fuel injec-
tion pump drive coupling sleeve (nearest the
pump) stationary and rotate the other drive cou-
pling sleeve counterclockwise to remove backlash
from the pump drive shaft. When backlash is re-
moved and flat sides of drive coupling are alined,
tighten four drive coupling bolts securely. When
flat sides of drive coupling sleeves do not mate
when backlash is removed, the coupling sleeves
must be separated and reset. Separate coupling
and push sleeve of drive coupling on rear fan and
accessory drive housing shaft toward drive shaft
and from hub splines. Adjust sleeve on splines so
flat sides of coupling halves are alined. Torque
tighten coupling bolts to 375 - 425 pound-inches.
¢g. Remove two pipe plugs from coupling and in-
stall 1/16 - 27 inch lubrication fitting (fig. 2-55) in
one hole and lubricate coupling with MIL-G-81322
grease. Discontinue adding lubrication when
grease shows in the open hole on opposite side of
coupling. Over filling cavity will result in failure of
coupling seals. Remove lubrication fittings and in-
stall the pipe plugs (fig. 2-54).
NOTE

For instructional purposes, installation of

rocker arm cover for cylinder No. 1R is

used. Remaining covers are installed in

the same manner.

h. Rotate the crankshaft until the two camshaft
lobes (cams) for the intake and exhaust valves for
No. 1R cylinder are pointed towards the
crankshaft (fig. 3-331 and fig. 3-332). Remove pro-
tective cover from fuel injector nozzle holder as-
sembly opening in cylinder assembly.

{. Apply a light film of sealing compound (MI1L-
S-45180 ORD) on valve rocker arm cover and install
cover on cylinder. Identifying numbers on cover
and cylinder must correspond (fig. 3-64). Valve
rocker armrollers must contact base circle of cam-
shaft and lip of preformed intercylinder hoses
must not be folded undercover.Tapcover gentlyto
position cover over dowel pins.

J . Install four new packings with retainers on
four bolts (fig. 3-326) and install the four bolts and
torque tighten to 275 to 325 pound-inches. Secure
rocker cover to cylinder head with two capscrews
and flat washers (3, fig. 3-67) seven bolts and flat
washers (2) and four bolts and flat washers (1).
Torque tighten eleven bolts and two capscrews to
100 pound-inches.

"k. Using thickness gage blade part number
10882615 asshownin figure 3-326, set intake valve
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Figire 3-332. Currect position of camshaft lobes (cams} for
Swel gection pump {nstatintion - sectional view.

clearance to 0.010 inch by turning the adjusting
screw clockwise to decrease the clearance or coun-
terclockwise to increase the clearance. Check posi-
tion of valve adjusting screw pad to make sure seat
is flat on valve stem and torgue tighten adjusting
lock nut to 175 pound-inches.

{. Using thickness gage blade part number
10882616 as shown in figure 3-327, set exhaust
valve clearance to 0.025 in, by turning the adjust-
ing screw clockwise to decrease the clearance or
counterclockwise to increase the clearance. Check
position of valve adjustingscrew pad to make sure
seat is flat on valve stem and torque tighten ad-
Justing screw lock nut to 175 pound-inches.

m. Rotate crankshaft as necessary to position
camshaft lobes (cams) in downward position (figs.
3-331 and 3-332) as each of the remaining valve
rocker arm covers are installed.

n. Loosely install all camshaft preformed hose
flange bolts (fig. 3-333). Slide a piece of shim stock
between the lip of the preformed intercylinder
hose and the mating faces of the valve rocker arm
cover and cylinder to remove any possible creases.
Tighten the flange bolts.

NOTE
Do not damage lip of preformed intercyl-
inder hose. Any defect will be a source
of an oil leak.

o. Install two new cover plate gaskets (5, fig. 3-63)
on each of 12 rocker arm covers. Install 24 valve
adjusting screw cover plates(3) on recker arm cov-
ers and 12 injector tube clamp supports (2) on cover
plates at locations shown in figure 3-45. Secure
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Figure 3.333. Instatiing camshas? intereplinder
hose flange bolts.
supports and plates to covers with 24 bolts and flat
washers (washers under supports (1, fig. 3-63). Se-
cure cover plates torockerarm covers with 24 bolts
and flat washers (4).

3-170. Fuel Injector Nozzle and Holder As-
sembly

a. Install new preformed packings ([ig. 2-86) on
fuel injector nozzle holder. Apply a thin coating of
grease on the flat washer (gasket) (fig. 2-86) to re-
tain gasket in position and install gasket on nozzle
assemblies.

b. Install fuel injcctor nozzle and holder assem-
blies using crow-foot attachmenl! (wrench) (part
number 11610167). Torque tighten 1o 500
pound-inches after connecting Lhe fuel injector
tube to the nozzle.

3-171. Shroud Plates and Cylinder Deflec-
tors

«. Install five right intercylinder deflectors {fig.
3-61) and fiveintercylinder deflector hooks. Install
left intercylinder hooks and deflectorsin the same
manner. Secure the hooks with ten self-locking
nuts and flat washers (fig. 3-60).

b . Install five right intercylinder head deflectors
and hooks(fig.3-60)and five left intercylinder head
deflectors and hooks and secure with ten self-
locking nuts and washers.



¢. Install spring clip on lower right rear of crank-
case and secure with machine screw and lock
washer (fig. 3-569). Install lower right rear engine
shroud on engine and engage spring clip. Install
cylinder base shroud on engine shroud and secure
with two machine screws. Install 6R cylinder baffle
and secure to lower right rear engine shroud with
machine screw (fig. 3-58). Install left lower shroud,
base shroud and clip, and cylinder baffle in the
same manner.

d. Install upper right camshaft drive shroud (fig.
3-57) on engine and sccure to lower right rear en-
gine shroud with machine screw. Install lower
right camshaft drive shroud on engine and secure
to upper right camshaft shroud and lower right
engine shroud with two machine screws. Install
left camshaft drive shroudsin the same manner.

3-172. Throttie Control, Fuel Shutoff Rod
and Throttle Lever

@. Install lever support, shaft and intermediate
lever (3, fig. 3-65), as an assembly, and return
spring bracket (8) on front fan drive housing and
secure with three self-locking nuts (7).

a.1. Install intermediate throttle lever support
(8, fig. 3-55.1), shaft and throttle lever and secure
with three self-locking nuts and flat washers (7).

b. Connect throttle lever return spring (6, fig.
3-565) toreturn spring bracket (8) and intermediate
throttle lever (3). Install throttle adjustable rod (5)
on intermediate throttle lever and secure with
self-locking nut and machine bolt (4). Install throt-
tle rod (2) on intermediate throttle lever and on
injection pump and secure with two self-locking
nuts, machine bolt, and one flat washer (1).

b. 1. Install throttle rod (5, fig. 3-55.1) and
secure to intermediate throttle lever with one
self-locking nut, machine bolt and flat washer (4).
Connect throttle rod to fuel injection pump lever
and secure with self-locking nut, machine bolt and
flat washer (3). Install adjustable rod (2) and
secure with one self-locking nut and machine bolt
().

¢. Install shut off spring bracket (4) fig. 3-54 on
fuel injection pump and secure with two capscrews
(5). Connect manual fuel shut-off spring (3) to
spring bracket and injection pump lever. Install
manual fuelshut-offrod (2)on injection pumplever
and secure with flat washer and new cotter pin (1).

¢. 1. Install spring bracket (4, fig. 3-54.1) on fuel
injection pump and secure with three capscrews
and lockwashers (5). Connect manual fuel shut-off
rod (2) to fuel injection pump lever and secure
with one cotter pin and flat washer (1). Install
manual fuel shut-off rod spring (3) on bracket and
lever,
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3-173. Turbosupercharger Base, Supports,
and Tie Rod

«. Install right turbosupercharger mounting base
support on transmission adapter and securc with
slotted nut, bolt and cotter pin(fig.3-53). Install left
support in the same manner.

a.l. Install right turbosupercharger mounting
base support on transmission adapter and secure
with slotted nut, bolt and cotter pin (fig. 3-53). In-
stall left support in a similar manner except also
install the oil filler tube upper support (fig. 3-53.1).

b. Install  tie rod clamp seat  and
turbosupercharger tie rod on transmission adapter
and secure seat and tic rod to transmission adapter
with  tie rod clamp, two capscrews and
lockwashers. [nstall left and  right
turbosupercharger mounting bases on tie rod and
mounting base supports and secure with four
capscrews and lockwashers (lig. 3-53).

3-174. Fuel Injection Pump Oil Inlet Hose,
Turbosupercharger Oil Inlet Hose,
and Fire Extinguisher Tube

a. Install cushioned clamp on fire extinguisher
tube (8, fig. 3-52) and install tube on engine.
Install turbosupercharger oil inlet hose elbow (10)
in damper and filter housing, Install cushioned
clamp on turbosupercharger oil inlet hose (9) and
connect hose to elbow in damper and filter
housing.

«.1. Install cushioned clamp (9, fig. 3-62.1) on fire
extinguisher tube and install tube on engine. In-
stall cushioned clamp on turbosupercharger oil
inlethose(18), and connect hosetoelbowin damper
and filter housing.

b. Position cushioned clamp (1, fig. 3-62) on fire
extinguisher tube (8) as shown and aline with
clamp on oil inlet hose and secure clamps to front
fan drive housing with self-locking nut. Connect
fuel injection pump oil inlet hose (7) at damper
housing and at injection pump.

b.1. Position cushioned clamp on fire extin-
guisher tube as shown in figure 3-52.1 and aline
with clamp on oil inlet hose and secure clamps to
front fan drive housing with self-locking nut. Con-
nect fuelinjection pump oil inlet hose (8) at damper
housingand at injection pump.

3-175. Fuel Inlet and Return Hose and
Crankcase Breather Tube
«. Install a new breather tube adapter gasket on
crankshaft damper and filter housing. Install
breathertube adapter (6, fig. 3-52) on housing and
secure with two self-locking nuts. Install crank-
case breather tube with clamps and hose, tighten
hose clamp (5) securing breather tube to adapter,
Connectfuelinlet hose (4) and the electricallead (2)
at the fuel injection pump. Install two cushioned
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clamps on the fuel inlet hose (4), three cushioned
clamp on the crankcase breather tube (3) and three
cushioned clamps onthe electrical lead (2). Position
clamps as shown in figure 3-52 and secure with
three screws and self-locking nuts.

a.l. Install a new breather tube adapter gasket
on crankshaft damper and filter housing. Install
breather tube adapter (7, fig. 3-562.1) on housing
and secure with two self-locking nuts. Install
crankcase breather tube with hose and hose
clamps (6). Connect fuel inlet hose (4) and electrical
lead (3) at the fuel injection pump. Install two cush-
ioned clamps (5) on electrical lead (3) and breather
tube. Install six cushioned clamps (2) securing
electrical lead (3) and fuel injection pump fuel inlet
hose (4) to the breather tube. Secure clamps with
two self-locking nuts and machine screws. Install
two cushioned clamps (1) securing fuel return hose
to the breather tube.

b. Install cushioned clamp (6, fig. 3-51) on
turbosupercharger oil inlet hose (10) and cushioned
clamp (7) on fire extinguisher tube and secure
clamps to rear fan drive housing with self-locking
nut. Install cushioned clamp (5) on crankcase
breather tube (9) and secure to rear fan drive housing
with self-locking nut and flat washer. Install fuel
return check valve (4)in elbow in the injection pump
and connect Fuel return hose (3) to the check valve.
Install cushioned clamp (2) on fuel return hose and
cushioned clamp (1) on turbosupercharger oil hose,
position clamps as shown in figure 3-51 and secure
withscrew and self-locking nut.

b.1. Install turbosupercharger oil hose cush-
ioned clamp (I, fig. 3-51.1) and fuel retusn hose
cnshioned clamp (2) and secure with one machine
screw and self-locking nut. Connect fuel return
hose (3) to elbow in fuel return check valve (4).
Install fuel return hose cushioned clamp (5) and
breather tube cushioned clamp (6) and secure with
one machine screw and sclf-locking nut. Install fire
extin guisher tube cushioned clamp (7) and secure
with one seif-locking nut. Install breather tube
cushioned clamp (5, fig. 3-51) and secure with one
self-locking nut and flat washen.

3-176. Exhaust Pipes and Manifolds

a. Install exhaust manifold 4R, SR, GR using
new gaskets and secure to cylinders wilh twelve
self-locking nuts and flat washers (9, fig. 3-50).
Install exhaust manifold elbow 4R, SR, 6R using
new gasket and secure to the exhaust manifold
with four self-locking nuts, flat washers and bolts
(7). Install exhaust manifeld and exhaust elbow
4L, SL, and 6L in the same manner.

b. Install crankcase Ubreather tube hose on
breather tube and secure loosely with two hose
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clamps (4). Install new gasket, restrictor (6), new
gasket and tube tee (in that order) on rear fan drive
housing, and secure with two Dbolts and lock-
washers (5). Slide crankcase breather tube hose
over tube tee and secure with hose clamps (4).
Instsll breather tube tee hose and secure with hose
clamp.

¢. Install exhaust manifold IL, 2L, 3L (3) using
new gaskets and secure to cylinder with twelve
self-locking nuts and flat washers. [nstall exhaust
manifold clbow 1L, 21, 3L (2) using new gasket
and secure to exhaust manifold with four self-lock-
ing nuts, flat washers and bolts (I).

d. Install exhaust manifold IR, 2R, 3R using
new gaskets and secure to cylinder with twelve
self-locking nuts and flat washers (3, fig. 3-49).
Install exhaust manifoid elbow IR, 2R, 3R (2)
using new gasket and secure to exhaust manifold

with feur self-locking nuts, flat washers and
bolis(l).
3-177. Fuel Injector Clamps, Supports and
Tubes
NOTE

Special precautions must be taken to en-
sure that all fuel injection pump tubes
terminate at the proper cylinder (fig.
3-48). Incorrect hook up of the injector
tubes to a wrong cylinder or injection
pump connection would result in damage
to the piston rings and cylinder walls and
severe damage to the engine if operated
under full load.

«. Individually instali six fuel injector tubes from
cylinder Nos. 1L through 6L to fuel injection pump
rear hydraulic head. To assure adequate wrench
clearance connect tubes to rear pump head in the
fol lowing order 5, 3, 6, 2, 4 and 1. Start fittings on
pump head and injector nozzle and holder assem-
bly by hand until sleeve is seated. When sleeve is
seated, an increase in torque will be evident. When
this point is reached, torque tighten to 300
pound-inches. Tighten all fuel injector tube sup-
port nuts to 125 pound-inches.

NOTE
Overtightening will damage the support
sleeve and cause fuel leaks. Overtighten-
ing the support nut can fracture the sup-
port sleeve and result in injector tube
failure at this location.

b. Individually install six fuel injector tubes from
cylinder No. 1R through 6R to front hydraulic
head. To assure adequate wrench clearance con-
nect tubes to front pump head in the following
order 2, 4, 1, 6, 5 and 3. Secure tubes to pump head




and injection nozzle and holder assemblies as out-

lined above.
NOTE

The proper installation and positioning of
the tube clamps is essential to insure tube
life. Install all stationary clamps as shown
in figure 3-48 for Model AVDS-1790-2C
and AVDS-1790-2D engines, and figure
3-48.1 for Model AVDS-1790-2DR engine.
The floating clamps must be installed as
shown in figure 2-59 for Model AVDS-
1790-2C and AVDS-1790-2D engines, and
figure 2-59.1 for Model AVDS.1790-2DR
engine, to insure maximum vibration
dampening.
Fligure 3-334. Deleted.

¢. Install six fuel injector tube support brackets

M (8, fig. 3-48) as shown, on front and rear fan tower

cover and secure with twelve self-locking nuts (7).

d. Install two tube clamps, one under and one
over fuel injector tubes, and one plate on top of
each clamp at each tube clamps support bracket
and secure with (wenty bolts and self-locking nuts
(6).

e. Install two tube clamps, one under and one
over fuel injector tubes, and one plate on top of
each tube clamp support (4) and secure with
twenty-four bolts and self-locking nuts (3).

/. Install two floating clamps, one under and one
over fuel injector tubes, and one plate under and
one over each clamp at location shown in figure
3-48 and secure with three bolts and self-locking
nuts ([, fig. 3-48) and faur bolts and self-locking

nuts (2).
f.1. Install 12 plates and 24 tube clamps (one-

tube) on right and left fuel injector tube clamp
supports (4, fig. 3-48), and secure with 24 self-
- locking bolts (3). Install six fuel injector tube
brackets andsecure with 12 self-lockingnuts(7,fig.
3-48.1). Install one plate and twotube clamps (one-
tube) and secure with two self-locking nuts and
machine bolts (6). Install one plate and two tube
clamps (one-tube) and secure with one machine
screw (5). Install two plates and four tube clamps
(one-tube) and secure with four self-locking nuts
and machine bolts (4). Install four fuel injector
tube plates and eight tube clamps (three-tube) and
secure with 16 self-locking nuts and bolts (2). In-
stall 14 floating plates and tube clamps (two-tube)
and secure with seven self-locking nuts and ma-
chine bolts (1).

g. Install a new connector gasket on special bolt,
insert bolt through fuel tube elbow connector (fig.
3-47) and install a second new connector gasket on
bolt. Install bolt with new gaskets and elbow con-
nector in nozzle and holder assembly at cylinder
No. 1R, 6R & 61.. Install eight bolts with new gas-
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kets and tube tee connectors in the remaining noz-
zle and holder assemblies.(except No. [L).

h. Install a new connector gasket on special bolt,
insert bolt through fuel tube connector (fig. 3-46)
and install a second new connector gasket on bolt.
Install bolt with new gasket and connector in noz-
zle and holder assembly at cylinder No. 1L.

i. Position left nozzle fuel return hose and
connect to fuel tube tee elbow connector at
cylinder No. 6L (fig. 3-45). Position right nozzle
fuel return hoses and connect to fuel tube elbow at
cylinder No. IR and 6R. Install ten fuel injector
nozzle fuel return hoses to injector nozzle fuel
tube tee connectors and fuel tube connector.
[nstall elbow (5) and left fuel return tube assembly
(4) and two loop clamps (6). Install elbow (2),
right fuel return tube assembly (1) and two loop
clamps (3).

3-178. Cylinder Head Plates, Oil Filler Tube,
and Oil Level Indicator Tube

a. Install oil level indicator tube (10, fig. 3-44)
using new gasket on oil pan and secure with three
self-locking nuts (9).

NOTE
Model AVDS-1790-2DR engine installa-
tion instructions for the cylinder head
plates, oil filler tube, and oil level indi-
cator tube are similar except that the oil
level indicator tube is located between
cylinder Nos. 2L and 3L.

b. Install ten intercylinder shroud plates (8) on
cylinder heads and secure with twenty screws and
lockwashers (7). Install damper end cylinder head
shroud plate (6) and secure to cylinder head with
two screws and lockwashers (5). Install flywheel
end cylinderhead shroud plate (4) on cylinder head
and secure with two screws and lockwashenrs (3).
Using a new gasket install lower oil filler tube
assembly (2), hose and clamps on oil pan. Secure
with three screws and three new seal washers (1).
Install ten right intercylinder shroud plates, right
damper end and flywheel end cylinder head shroud
plates in the same manner as outlined above.

3-179. Front and Rear Shrouds

a. Installright rear shroud on engine and secure
toflywheel end cylinder head shroud, No. 6R cylin-
der baffle and to lower right rear engine shroud
with five machinescrews (fig. 3-43). Install left rear
shroud in the same manner.

«.1. Model AVDS-2D and AVDS-1790-2DR en-

gines only. Install generator exhaust air outlet
tube (3, fig. 3-288) and secure with two machine R
screws (6), flat washers (4) and lockwashers (5).

Install right rear shroud on engine and secure to
flywheel end cylinder head shroud, No. 6R cylinder
baffle and to lower right rear engine shroud with
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five machine screws (fig. 3-43). Install left rear
shroud in a similar manner. Install generator out-
let preformed hose and secure with two hose
clamps (fig. 2-73.1).

b. Install left front shroud (9, fig. 3-42) on engine
and secure to damper end cylinder head shroud
with machine screw (7). Install No. 1L cylinder
baffle over cylinder (fig. 3-40) and secure to front
shroud with two machine screws (8, fig. 3-42). In-
stall side filler plate on left front shroud and secure
to shroud with three assembled washer bolts (5)
and to damper housing with three machine screws
and lockwashers (4). Install top filler plate on
damper housing and secure to damper housing
with two machine screws and lockwashers (2) and
to front shroud with assembled washer bolts (1).

c. Install fuel injection pump fuel cutoff lead
through left front shroud and secure with four
machine screws,lockwashers and nuts (7, fig. 3-41).
Install flat washer on bulkhead elbow (5) and in-
stall elbow through left front shroud and secure
with lockwasher and nut (6). Connect fuel injection
pump fuel inlet hose (4) to bulkhead elbow. Install
flat washer on fire extinguisher tube adapter (2)
and install adapter through left front shroud and
secure with lockwasher and nut (3). Connect fire
extinguisher tube (1) to adapter.

¢.1. Install bulkhead adapter (10, fig. 3-41.1) on
shroud and secure with nut and leckwasher (11).
Connectfuel return hose (9) to adapter. Install fuel
injection pump fuel cutofflead (8) through shroud
and secure with four machine screws, lockwashers
and nuts (7). Install bulkhead elbow (5) through
shroud and secure with nut and lockwasher (6).
Connect fuel injection pump fuel inlet hose (4) to
bulkhead elbow. Install fire extinguisher bulkhead
adapter (2) on shroud and secure with nut and
lockwasher (3).Connect fire extinguisher tube (1) to
bulkhead adapter.

d. Install right front shroud (5, fig. 3-39) on en-
gine and secure to damper end cylinder head
shroud with machine screws (3). Install No. IR
cylinder baffle over cylinder (fig. 3-40) and secure
to front shroud with two machine screws (4, fig.
3-39).Secure front shroud to damper housing with
machine screw and lockwasher (2) and to left front
shroud with assembled washer bolt (1).

e. Install No. IR cylinder barrel shroud on cylin-
der deflector and right front shroud and secure to
shroud with two machine screws (fig. 3-38). Install
No. 1L cylinder barrel shroud in the same manner
except do not install the top machine screw at this
time.

3-179.1 Power Takeoff Drive Housing

«. Install power takeoff drive housing on damper
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housing studs using new mounting gasket (fig.
2-148.4).

b. @n engines using the late spur gearshaft with
7/8-14 inch threads, remove puller screw from
alinement tool, part number 12275768, and insert
alincment tool in power takeoft drive housing until
firmly seated on the power takeoff spur gearshaft
taper. With the alincment tool firmly seated on the
spur gearshaft, install seven self-locking nuts and
flat washers. Do not install self-locking nut and flat
washer on stud located at the 9 o’clock position.
Install puller screw and turn clockwise to remove
alinement tool.

b.1. On engines using the early spur gearshaft
with 3/4-16 inch threads, remove puller screw from
alinement tool, part number 11684212, and insert
alinement tool in power takeoff drive housing until
firmly seated on the power takeoff spur gearshaft
taper. With the alinement (ool firmly seated on the
spur gearshaft, install seven self-locking nuts and
flat washers. Do not install self-locking nut and flat
washer on stud located at the 9 o’clock position.
Install puller screw and turn clockwise to remove
alinement tool.

NOTE

Drive coupling taper and spur gearshaft taper

areas must be wiped dry with dry-cleaning

solvent (P1)-680) to assure maximum friction.

¢. On late engines (spur gearshaft with 7/8-14
threads), install power take-ofl drive coupling (I,
fig. 2-148.2) and flat washer (4). Be certain power
take-off spur gearshaft and coupling taper surfaces
arc dry and free from oil and grease. Coat nut
threads only with engine oil OE/11DO-30, or
equivalent, and install sclf-locking nut (3). Install
holding bar and puller assembly, Part No.
12254282, on power lake-off drive coupling and
secure with two 7/16-20UNIF x I-1/2 inch cap-
screws (2). Hold holding bar and puller assembly to
prevent crankshaft from turning, and torque
tighten self-locking nut to 280 - 290 pound feet.
Remove puller assembly.

c¢.!. On engines using the early spur gearshaft
with 3/4-16 threads, install power takeoff drive
coupling (1, fig. 2-148.2) and Nat washer (4). Be
certain spur gearshaft threads arc dry and free from
oil or grease. Coat nut threads with engine oil
OE/HDO-30, or equivalent, and install nut (3).
Install holding bar and puller assembly, Part No.
12254282, on power takeoff drive coupling and
secure with two 7/16-20UNI' x 1-1/2 inch cap-
scrcws (2). Hold holding bar and puller assembly to
prevent crankshaft from turning. Note the prevail-
ing nut torque (before nut bottoms against the flat
washer), and add 190 pound-teet torque to com-
plete the torque tightening procedure. Remove
puller assembly.



3-180. Fuel/Water Separator, Automatic
Drain System, and Solenoid

a. Install a new mounting bracket gasket and
install fuelfwater separator (ilter mounting bracket
(fig. 3-37) on cylinder No. L and secure with
threc screws and flat washers,

b. Install fuel/water separator filter on mounting
bracket and secure with two capscrews,
lockwashers and flat washers (2, fig. 3-36), and one
lower capscrew, lockwasher and plain washer (3).
Connect fuel outlet hose (7) to bulkhead elbow and
to filter elbow. Connect fuel inlet hose (6) to filter
elbow.

¢. Install assembled filter drain hose, bracket
and drain cock (fig. 3-35) on damper housing stud
and secure with self-locking nut. Install automatic
water drain mounting bracket, control module,
solenoid valve and fittings as an assembly on
crankcase and secure with three screws and
lockwashers (5, fig. 3-34). Connect assembled filter
drain hose at solenoid valve nipple (4) and at filter
elbow (3). Install cushioned clamp (1) on water level
probe leads (2) and secure clamp to No. 1L cylinder
barrel shroud with machine screw.

d. Install two water level probes (5, fig. 3-36)
making sure that the probe f{rom the upper
comector of the control identified by red shrink
tube, is installed in the upper [ilter opening, Install
cushioned clamp on probe leads and install clamp
lockwasher and capscrew (1) on fuelfwater separa-
tor filter,

3-181. Throttte Linkage Cross Shaft and
Brackets

Installanewcamshaftend plate gasket and install
throttle linkage cross shaft (12, fig. 3-33), camshaft
end plate (10), with tachometer drive adapter (11)

installed, as an assembly. Secure to No. 1R cylinder
with one capscrew and lockwasher (9) and to

damper housing with two assembled washer bolts
(8). Position primary fuel filter and bracket (6) on
camshaftend plate and secure to cylinder with two
capscrews and lockwashers (5). Installmanual fuel
shutoff rod through front shroud,.and secure to
manual fuel shutoff lever (4) with flat washer and
cotter pin (3). Check for full, free travel. Install
adjustable rod through front shroud and secure to
injection pump fuel lever (2) with self-locking nut
and capscrew (1). Refer to paragraph 2-216, for
adjustment procedures.

3-182. Primary Fuel Filter

Install primary fuel filter outlet elbow (10, fig.
3-278) and constant bleed adapter (10, fig. 3-282) in
filter. Install assembled filter (7, fig. 2-67) in filter
bracket (8) and secure by tightening two self-
locking nuts in filter bracket (6). See figure 2-67,
2-68 and 2-68.1 for position of filter in bracket.
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3-183. Intake Manifold Assembly

a. Install six new intake manifold gaskets and
install right intake manifold (4, fig. 3-32), and tur-
bosupercharger air outlet elbow (6) as an assembly
on the cylinders and secure with eighteen plain
nuts and lockwashers (3, fig. 3-32). Secure intake
manifold tube flange nuts.

b. Connect generator vent hose (1) tointake man-
ifold elbow (2). (Model AVDS-1790-2C only). Install
leftintake manifold assembly in thesame manner.

3-184. Cylinder Head Qil Drain Lines

a. Install new flat washers on six cylinder head
oil tube bolts (1, fig. 3-31), install bolts through
intermediate oil drain tubes and install new f(lat
washers on bolts. Install right front drain tube (5)
front (2) and rear (4) cylinder head oil drain
tubes (3) as an assembly on cylinders and tighten
six bolts (1) securing tubes to cylinders. Install
locking wire securing bolts and tightcn all hose
clamps. Install lelt cylinder head oil drain tubesin
the same manner.

b. Install turbosupercharger oil drain tube (fig.
3-30) and hoses on right rear cylinder head oil drain
tube and loosely install hose clamps. Install tubes,
hoses and clamps as an assembly on rear cylinder
head oil drain manifold tube and tighten hose
clamps. Install left rear cylinder head oil drain
tube and turbosupercharger oil drain tube and
hoses in the same manner.

¢. Install new drain tube gasket and install left
rear cylinder head oil drain tube on oil pan and
secure with two capscrews and lockwashers (fig.
3-29). Install right rear (fig. 3-26) and right front
(fig. 3-27) and left front (fig. 3-28) cylinder head oil
drain tube in the same manner.

3-185. Manifold Heater Tubes, Solenoids
and Filter

a. Install left (12 fig. 3-25) and right (11) rear
center shrouds on accessory drive housing and se-
cure with three machine screws and lockwashers
(10). Install hose clamp (9) on crankcase breather
tube tee hose. Install tube cross (8) and elbow
through right rear center shroud and secure with
flat washer and nut. Position solenoid bracket, sol-
enoid valve (6), check valve (7), and fittings on left
rear center shroud and secure with three assem-
bled washer bolts (5). Install manifold fuel heater
fuel return hose (4) through lett rear center shirowl
and connect to check valve clbow. I[nstall [uel
return hose shroud grommet (3). Install two loop
clamps on right manifold heater fuel return tube
and connect lube to solenoid tee (1) and secure
loop clamp with machine screw (2).
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b. Connect manifold heater fuel return hose (S,
lig. 3-24) to tube cross elbow. Connect fugl
injector nozzle fuel return lubes (4) and fuel
injector fuel return hose (3) to tube cross. Install
turbosupercharger oil hose bulkhead adapter elbow
(2) through left rear center shroud and secure with
washer and nut. Connect turbosupercharger oil
hose (1) to bulkhead adapter elbow.

b./. On Model AVDS-1790-2C and
AVDS-1790-2D engines, install backflow valve
mounting bracket (26, fig. 3-278) on damper and
filter housing and secure with two flat washers (27)
and sell-locking nuts (28). On Model
AVDS-1790-2DR engines, install backflow valve
mounting bracket (36) and secure with two flat
washers (37) and sell-locking nuts (38).

NOTE

If it is necessary to index new solenoid valves,
loosen the acorn nut, index the valve, and
torque tighten acorn nut to S0 pound-inches.

¢. Install mounting bracket, solenoid valve, and
manifold leater fuel filter (12, lig. 3-23) as an
assembly on craikshaft damper and filter housing
and secure with two self-locking nuts (11 ). Install
[uel inlet tube (10). Install backflow valve (5) on
mounting bracket and secure with two capscrews,
lockwashers, and flat washers (9). Connect mani-
fold heater fuel filter fuel inlet hose (7) at the filter
(8). Commect backllow valve fuel inlet hose (6) at
backflow valve (5) and at primary fuel filter. Install
loop clamp (4) and secure to fuel pump adapter
stud with self-locking nut (4). Conuect right
maniflold luel tube (3) and left manifold fuel tube
(1) to solcnoid outlet tee (2).

¢./ Connect oil inlet hose (13, fig. 3-23.1)to 45
degree elbow in power take-off drive housing and
to 90 degree elbow on right side of crankcase.
Install manifold heater filter, solenoid valve and
mounting bracket (12) as an assembly and secure
with two self-locking nuts (11). Install fuel back-
flow valve (10) and secure with two capscrews,
lockwashers and flat washers (9). Conncct fuel
pump inlet hose (8) at the backflow valve. Install
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two cushioned clamps and secure with one
self-locking nut (7). Install manifold heater fuel
inlet tube (6). Connect backfllow valve luel inlet
hose (S) at Dbackflow valve and primary filter
outlct, Connect left manifold heater fuel tube (1)
to solenoid outlet tce (2). Connect right manifold
heater fuel tube (3) to solenoid outlet tee (2).
Install cushioned clamp (4) on right manifold
hcater fuel tube and secure with sell-locking nut,

d. Install two grommets (4, fig. 3-22) in each oil
cooler frame support (5} and install three supports
on cylinder assemblies using six spacers and self-
locking nuts. Install four cushioned hose clamps (3)
on cylinder head eil drain tubes as shown in figure
3-22. Install feur manifeld heater fuel tube clamps
(2) and secure to cushioned clamps with four
capscrews and selfilecking nuts (1). Install right
manifold fuel tube clamps and oil cooler frame
supports in the same man ner.

3-185.1. Smoke Generating Solenolds
and Fuel Tubes

a. On Models AVDS-1790-2C and
AVDS-1790-2D, install solenoids and bracket (11,
fig. 3-24.1) as an assembly. Sccure to rear lifting
eye with two capscrews (10) and lockwire. Con-
nect tube nut of solenoid outlet tube (7) to outlct
elbow of solenoids. Install elbow (8) and tee (9) on
outlet tube (7). Install two new fuel tubes and
conncct tube nuts (4) to tee (9), install adapters
(6) into cxhaust manifolds and tighten tube nuts
(5). Install two retaining straps and clamp pads (2)
and secure with two capscrews and self-locking
nuts (1). Attach tube nut of solenoid inlet fuel
tube (3) to inlet elbow of solenoid and secure loop
clamp to cam gear cover with nut (not shown).

6. On Model AVDS-1790-2DR, install the
smoke generating solenoids, lucl tubes and asso-
ciated hardware in a similar manner, except the
two fuel tubes from the tee to the exhaust
manifolds are secured to the rcar slirouds with two
loop clamps and assembled washer bolts.
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3-186. Turbosupercharger QOil Inlet Hose
and Transmission Shroud

a. Install grommet (fig. 3-21) on fuel return tube
and position right transmission shroud on lower
right engine shroud making sure grommet alines
with slot in transmission shroud and secure with
two machine screws.

b. Secure turbosupercharger oil inlet hose to tie
rod and cuanshall gear housing cover with assem-
bled washer bolt and capscrew, and connect hose
to bulkhead adapter elbow. Install left fuel retumn
lube, [ransmission shroud and oil hose in the same

manner.
NOTE

Model AVDS-1790-2DR has two assem-
bled washer bolts and cushioned clamps
securing the turbosupercharger oil inlet
hoses to the tie rod, and is not equipped
with right and left transmission shrouds.

3-187. Oil Cooler, Support Beams, and
Frame

a. Frame Support Brackets. Install six right
frame support brackets (fig. 3-20) on cylinders and
secure with twelve self-locking nuts. Install
exhaust elbow retaining strap and secure with
machine bolt and self locking nut. Install six left
frame supports and retaining strap in the same
manner.

a.l. Install one plate and two tube clamps (one-
tube) and secure with one self-locking nut and ma-
chine bolt (3, fig. 3-48.1).

b. Left Oil Cooler Support Frrame.

(1) Install left oil cooler support frame (7, fig.

3-19) on frame supports and secure rear shroud
with assembled washer bolt (6). Install tur-
bosupercharger support bracket (3) and secure to
turbosupercharger tie rod with self-locking nut,
bolt, grommet and two spacers (2). Secure tur-
bosupercharger support bracket to oil cooler frame
with capscrew and self-locking nut (1). Secure
transmission upper shroud (5) to oil cooler support
frame with three assembled washer bolts (4).

NOTE

Model AVDS-1790-2DR has four assem-
bled washer bolts (6, lig. 3-19) securing
the rear shroud to (he oil cooler support
frame.

(2) Secure oil cooler support frame to supports
with six capscrews and self-locking nuts. Connect
manifold air heater fuel return tube to manifold
heater elbow (5, fig. 3-18). Connect inlet tube to
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nozzle inlet elbow (4).

(3) Install ignition unit (3) with clamp on oil
cooler support frame and secure with two
capscrews and self-locking nuts (2). Connect man-
ifold heater electrical lead (1) to manifold heater
spark plug. Secure front shroud to oil cooler sup-
port frame with three assembled washer bolts (fig.
3-17).

c. leight Oil Cooler Support Frame.

(1) Install right oil cooler support frame (4, fig.
3-16) on frame supports. Install transmission
upper shroud (5) and secure to rear shroud with
two assembled washer bolts (3). Install tur-
bosupercharger support bracket (2) and secure to
turbosupercharger tie rod with self-locking nut,
bolt, grommet and two spacers (1).

NOTE

Model AVDS-1790-2DR has five assem-
bled washer bolts (3, fig. 3-16) securing
rear shroud to the oil cooler frame, and is
not equipped with a transmission upper
shroud (5).

(2) Secure turbosupercharger support bracket
to oil cooler frame with capscrew and self-locking
nut (7, fig. 3-15). Secure oil cooler support frame to
supports with six capscrews and self-locking nuts
(6). Connect manifold air heater fuel return tube (5)
to manifold heater elbow. Connect inlet tube to
nozzle inlet elbow (4). Install ignition unit with
clamps (3) on oil cooler support frame and secure
with two capscrews and self-locking nuts (2). Con-
nect manifold heater electrical lead (1) to manifold
heater spark plug.

(3) Install bulkhead union (fig. 3-14) and
secure to front shroud with retainer nut. Secure
front shroud to oil cooler support frame with
assembled washer bolts. Connect fuel filter con-
stant bleed hose to primary fuel filter adapter.
Install cushioned clamp on bleed hose and secure
to oil cooler frame and front shroud with as-
sembled washer bolt.

(4) Connect fuel filter constant bleed hose (fig.
3-13) to bulkhead union and to fuel injector nozzle
and holder connector.

d. Oil Coolers.

(1) Install transmission oil cooler screen
bracket (9, fig. 3-12) on transmission oil cooler and
secure bracket and cooler to support frame with
two machine bolts (8). Secure transmission oil
cooler with two machine bolts and fiat washers
(10).



(2) Install center oil cooler screen bracket (6)
and damper end oil cooler screen bracket (5) and
engine oil cooler screen (4) on engine oil cooler (7)
as an assembly. Install brackets, screen and cooler
as an assembly to the oil cooler support frame and
secure wilh four machine bolls (3). Install trans-
Jnission oil cooler screen (2) and secure with two
assembled washer bolts (1) and one flat washer.
Install engine and transmission oil coolers on left
bank in thesame maimer.

(3) Connect left and right oil cooler oil inlet
hose (12, fig. 3-11) at damper housing (1) and at
cooler (10). Instail cushioned hose clamp on left
and right oil cooler oil inlet hose as shown in figure
3-11. Install left and right manifold heater fuel
tube clamp and secure to cushioned clamps with
screw and self-locking nut (8). Connect left and
right oil cooler oil outlet hoses (9) at damper
housing (11) and at oil coolers (10).

(4) Connect fuel filter constant bleed hose
(6) at bulkhead union (7). Install oil cooler vent
lines (2), tee, and four cushioned clamps as an
assembly and connect vent lines at damper housing
vent adapter, (5) left oil cooler vent adapter (3),
and right oil cooler vent tee (4). Securecushioned
clamp to shroud with assembled washer bolt (1).

e. Installation Guide and Time Teotalizing Meter.

(1) Install left installation guide (fig. 3-335) on
damper housing and secure with two self-locking
nuts and flat washers at bottom. Install hose
clamp on fuel inlet hose and secure clamp and
guide to damper housing with two self-locking
nuts.

(2) Remove two lower self-locking nuts (1, fig.
3-10) securing lifting eye to damper housing. In-
stall time totalizing meter (4) and rightinstallation
guide (3) and secure guide and meter to damper
housing with four self-locking nuts (1) and two
self-locking nuts and washers (2).

e.l. Time Totelizing Meter. Remove two self-
locking nuts (1, fig. 3-10) from the two lower studs
securing the right lifting eye to the damper hous-
ing. Install time totalizing meter (6, fig. 3-10.1) and
spacer (5) and secure with three self-locking nuts
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Figure 3-33S. Instulling tef? installation guide, moctel
AVDS-1780-2C and AVDS-1790-2D engines.

(3) at the two top studs, and the lower left stud.
Connectelectrical lead (1) to time totalizing metenr.
Install ground lead (4) on lower right stud and
secure with self-locking nut (3). Install two cush-
ioned clamps on electrical lead and secure to en-
gine with two capscrews and lockwashers (2).

e.2 Install oil sampling drain cock (fig. 3-3) on
Model AVDS-1790-2DR.
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3-188. Cooling Fan Shrouds, Upper Covers,
Cooling Fans and Vanes

CAUTION
Do not run engine above idle and not
longer than ten minutes without cooling
fans.

NOTE
The fuel injection pump, fuel tubes, and
fuel tube connections must be checked for
fuel leaks with the engine running before
the cooling fans are installed.

«. Install a fan rotor hub sleeve spacer part
number 10882651 (fig. 3-336) on each fan drive ver-
tical driveshaft to prevent oil seepage at fan drive
oil seals while operating engines. Secure thesleeve
spacer to each drive shaft with the same nut used
to secure the cooling fan. Start engine and check
for fuel leaks. If leaks are evident, loosen the tube
fittings and retighten.

AL

SWEAN ROTOR HUB B
M\ SLEEVE SPACER

H

-

Wtz e
S TA126184 S

Figure 3.836. Front fan drive housing fan votor
hud slecve spucer tnstutled for leakage test.
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NOTE
NEVEROVERTIGHTEN when attempt-
ingtoremedy a fuel leak. Overtightening
will deform thesleeve and eventually lead
to tube failure. It is permissible to loosen
the nut, or fitting, and vetighten. This
procedure will, in many cases, seal the
fuel leak. The loosening and tightening
operation tends to reseat the sleeve, thus
providing an effective seal. Replace tubes
rather than overtighten to stop leaks.

b. Install cooling fan shroud and fan housing as
an assembly on top frame retaining brackets. Se-
cure left and right center shroud, left and right
rear shroud, and two fuel return line clamps to
cooling fan shroud with three assembled washer
bolts (2, fig. 3-9). Install four assembled washer
bolts, flat washers and hexagon nuts (1), securing
rear shroud and cylinder head fuel return tube
clamps to rear shroud.

b.1. Install cooling fan shroud and fan housing as
an assembly on top frame retaining brackets.
Secure left and right center shroud, left and right
rear shroud, and two fuel return line clamps to
cooling fan shroud wilh three assembled washer
bolts (2, fig. 39.1) and self-locking nuts (not
shown). Install four assembled washer bolts and
selt-locking nuts (1), securing rear shroud and
cylinder head fuel return tube clamps (not shown)
to inside of rear shroud.

b.2. Secure cooling fan shroud and oil cooler
vent line clamps to left and right front shrouds
with five assembled washer bolts (fig. 3-8).

¢. Install rear cooling fan and hub assembly (fig.
3-7) and vertical drive shial't and secure with flat
washer and slotted nut. Torque tighten slotted nut
to 600 pound-inches and secure with new cotter
pin. Install front cooling lan and hub assembly in
the same manner.



d. Install right front and rear upper covers (15
and 14, fig. 3-6) on oil cooler frame and secure
with 12 assembled washer bolts (13). Install two
preformed packings on oil indicator tube neck and
position left rear and left front upper covers (12
and |1, fig. 3-6) on oil cooler support frame and
secure with twelve assembled washer bolts (10).
Open oil indicator tube cap (9), and install oil gage
indicator rod. Secure cooling fan shroud to left and
right top frame brackets with twelve self-locking
nuts and flat washers(8) and two assembled washer
bolts (right side only).

d.1. On engine Model AVDS-1790-2DR, install
right front upper cover (16, fig. 3-6.1) and right
rear upper cover (18) on oil cooler frame and
secure with twenty two assembled washer bolts (15
and 17). Install cover adapter (14) and secure with
five assembled washer bolts (13). Install left rear
upper cover (12) and secure with eight assembled
washer Dbolts (11). Install two new preformed
packings on oil indicator tube neck and install left
front upper cover assembly (10), ( with oil level
indicator tube cap attached) and secure with nine
assembled washer bolts (9). Install retaining strap
(8) and secure with two assembled washer bolts
(7). Install four assembled washer bolts (6) and
twelve self-locking nuts and flat washers (5) to
secure cooling fan shroud to top framie. Open oil
indicator tube cap (4) and install oil gage indicator
rod. Close oil indicator tube cap.

e. With cooling fan shroud and fan housing
installed, check clearance between end of each
cooling fan blade and rim of cooling fan housing
with feeler gage (fig. 3-337). Clearance must be
0.062 inch minimum. When clearance is not within
limits loosen screws and shift housing as necessary
until clcarance is obtained.

J. Install cooling fan vane (3, (ig. 3-6) on rear fan
housing (7) and secure with two capscrews and
lockwashers (6) and two bolts and lockwashers (5).
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Install cooling fan vanc (3) on front fan housing
(4) and secure with two capscrews and lockwashers
(2) and bolts and lockwashers (1).

g Deleted.

li. Deleted.

»Capsénﬁk

Figure 3-337. Checkiug cooling fan blade clearance.

3-188.1. Oll Sampling System

Install oil sampling system assembly to right bank
oil coolers as shown in figure 3-5.5. Attach
coupling nut of transmission oil inlet line (3) to
adapter (4). Attach coupling nut of engine oil inlet
linc (2) to tee (1). Secure bracket (7) to right rear
upper cover with two assembled washer bolts (6).
Secure oil inlet lines to right upper covers with
four assembled washer bolts and loop clamps (5).
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3-188.2. Smoke Generating System

a. Inslall smoke generating fucl tube and secure
to left upper covers with three assembled washer
bolts and loop clemps (fig. 3-5.3). On Model
AVDS-1790-2DR. install four asscmbled washer
bolts and loop clamps. Securc bulkhead clbow to
shroud with flat washer, lockwasher and retaining
nut (fig. 3-5.4) and connect solenoid valve inlet
tube nut to outlet of bulkhead clbows.

b. Install fuel shut-off valve to mounting
bracket and sccure with two capscrews and
scll-locking nuts (4, fig. 3-5.2). Attach valve and
bracket assembly to front of shroud plate with two
assembled washer bolts (3).

¢. Connect fuel outlet tube nut (2) to fucl
shut-off valve. Attach fuel hose (1) to shut-off
valve and to fuelfwatcr separator tee (fig. 3-5.1).

3-189. Engine Accessories and Wiring Har-
ness

a Install multiple leg sling part number
12257229 (fig. 3-1) on suitable chain hoist. Install
hooks of sling in cigine lifting eyes and take up
slack. Remove four bolts and flat washers securing
engine to overhaul stand brackets. Lift engine and
remove overhaul stand. Lower engine on suitable
blocks or movable dolly maintaining lifting sling
hook-up as a precaution against cngine tipping
during remaining assembly operations.

a.1. Lift Model AVDS-1790-21DR usingengine lift-
ingsling,part number 11671664, in a manner simi-
lar toa above. However, the front of the engine is
lifted at the crankshaft damper and filter housing
lifting eyes. .

b. Install fuel pump as outlined in paragraph
2-17b or 2-17.1b.

c. Install starter and cradle as outlined in para-
graph 2-180.

NOTE

Model AVDS-1790-2DR starter installa-
tion instructions are similar te those in
paragraph 2-18 except that this engine is
not equipped with a wiring harness.

d. Install generator oil drain nipple (fig. 3-4).
Install check valve with directional arrow pointing
toward cylinder head oil drain tube. Install elbow
and drain hose in right rear cylinder head oil drain
tube (Model AVDS-1790-2C only). Install generat-
or and cradle as outlined in paragraph 2-19a(2) or
2-19b5(2).
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CAUTION
It is of utmost importance that the
generator support, cradle, and U-bolt be
installed in such a manner that will not
disturb generator mounting alinement
and still furnish adequate support to
minimize vibration, Misalinement of
0.010 in. in any direction is sufficient to
cause a leak (Pressure loss) between the
generator mounting flange and the
generator mounting adapter.

NOTE

Model AVDS-1790-2DR generator instal-
lationinstructions are similar tothose de-
scribed above except that this engine is
not equipped with an engine wiring har-
ness.

e. Install turbosuperchargers, lower shroud
plates, upper oil filler tube and erankcase rear
breather tube as outlined in paragraph 2-20b.

f. Imstall wiring harness as outlined in para-
graph 2-49a(2).

NOTE
Model AVDS-1790-2DR is not equipped
with an engine wiring harness.

Pressuretest induction system by sealing
the turbosupercharger air inlet and out-
let with suitable covers and pressurizing
thesystem to 15 psi. The right bank induc-
tion system may be pressurized through
the generator vent hose (10, fig. 2-15). The
left bank may be pressurized by removing
a pipe plug (10, fig, 3-270) from the intake
manifold elbow and pressurizing through
the opening. Pressurize to 15 psi, shut off
air and note results. A gradual loss of
pressure is permissable, but a sudden loss
of pressure indicates a missing or loose
pipe plug, missing gasket or loose connec-
tion. Repair leaks and retest.

3-189.1. Clean Air Package

[For assembly procedures for the clean air package
on the Model AVDS-1790-2CA and Model
AVDS-1790-2DA, rcler to Chapter 4,

NOTE

After the engine has been completely as-
sembled it should be tested and the necessary
adjustments made as directed in section
XXIX.
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TM 9-2815-220-34

Section XXIX. ENGINE TEST AND ADJUSTMENTS

3-190. Engine Specifications

a. Speed Range. The engine inust operite satis-
factorily under all loads through a speed range ol
1000 to 2400 rpm and must idle satisfactorily at
675 to 725 cpm.

b. Gross Horsepower (Without Accessories).
Under full throttle setting, engine will develop 735
to 780 gross horsepower at 2400 rpm, using fuel
conforming to Specitication VV-F-800 (DF-2).

¢. Gross Torque (Without Accessories). Under
full throttle setting, engine will develop the follow-
ing gross torque using fuel conforming to Specifica-
tion VV-IF-800 (DIF-2).

(1) 1770 to 1842 Ib/ft @ 1800 rpm.
(2) 1609 to 1707 1b/It @ 2400 rpm.

d. Oil Consumption. Engine shall not consume
more than 0.0075 pounds per brake horsepower
hour (Ibs/bhp/hr) of lubricating oil when operating
under full load and using engine oil conforming to
Military Specification MIL-L-45199 Grade 2 (OE
30).

e. Fuel Consumption (Without Accessories).
When operating at tull throttle under full load, on
a dynamometer, it a speed of 2400 rpm, engine
shall consume not more than 0.420 pounds per
brake horsepower hour (Ibs/blip/hr) fuel conform-
ing to Speciltication VV-IF-800 (DF-2). When op-
erating at full throttle under full load, on a
dynamometer at 1800 rpm, the engine shall not
consume more than 0.400 Ibs/bhp/hr of fuel
contorming to VV-I-800 (DF-2).

. Exhaust Gas Temperature. Exhaust gas temp-
eratures, measured at individual cylinder ports,
shall not exceed 1250°F. Temperature variation
between cylinders shall not exceed 150° F. under

full load conditions.
g. Blow-by Pressure. With engine under ftull

throltle and full load, blow-by shall not exceed 18
cfm with new cylinders, and 21 cfm with used
cylinders.

h. Lubricating Oil Temperature. Temperature of
oil in the engine oil pan sump shall not exceed 250°
{*. Temperature of oil entering the engine through
the oil pump shall be maintained between 140° F.
and 250° F.

i. Oil Pressure. Engine oil pressure shall not be
more than 70 psi or less than 40 psi when engine is
operating at 2400 rpm, and shall not be less than
15 psi when engine is idling at 700 rpm, measured
at and/or adjacent to the oil pressure sending wnit,
with oil temperature of 140° to 250° F., using
engine oil specilied in d above.

f. Temperatuwres. The preferred induction air
inlet temperature is 85° F. plus or minus 10° F.
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k. Iuel Pressure. The fuel pressure at the
injection pump inlet shall be 40-60 psi at engine
speeds of 1800 to 2400 rpm.

L. Manifold Pressure. Intake manitold pressure
rise above atmospheric after the turbosupercharger
with boost to O inches Hg. atmospheric pressure,
shall not exceed 35 inches Hg.: without boost 28
to 32 inches Hg. Variation between left and right
banks shall not excecd 4 inches Hg.

m. foxhaust Smoke Density Test. The maximum
exhaust smoke density at full power position, with
breather tube disconnected, when measured within
one foot of the exhaust outlet. shall not exceed the
following conditions when using tuel in accordance
with grade DI-2 of Specitication VV-I--800.

Engine Robert bosch
RPM No. Visttal meter No.
1800 3 Light Gray 35
2000 3 Light Gray 3.2
2200 X llaze 2.6
2400 | Clear 24
NOTE

The meter readings shall have precedence over
the visual reading.

3-191. Engine Run-in

a. General. This paragraph describes run-in
schedules foroverhauled or rebuilt engines prior to
being placed in service. Lingine run-in is pertformed
alter rebuild to assist in breaking in new parts. to
detect faulty assembly, to check for oil leaks, and
to determine whether an engine will operate
satisfactorily when installed in vehicle.

b. Preparation for Run-in.

(1) Couple engine to suitable load. The load
may be i water brake or electric dynamometer.

(2) Lubricate engine by ftorcing engine oil
under pressure into lubrication system. This will
insure adequate lubrication to engine parts until oil
is circulated under pressure from engine oil pump.
When prelubrication equipment is not available, fill
all external lines and oil coolers with proper gride
oil. IFill crankcase with proper grade oil.

{3) Connect external source of fuel supply to
engine. Connect same type air cleaners that are used
with engine when installed in vehicle. Air intake
should be located so that only cool, fresh air will
be inducted into engine. A means must be provided
for conducting exhaust gases and cooling air from
engine to avoid recirculation through engine cool-
ing fans.
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(3.1) Provide a suitable external source of 24

Te=—— 1 voll direct current electrical power for starting the
: engine. The engine is cquipped with a low voltage
VOLTAGE Ay o e 2 .

protective module so starter will not operate below
REGULATOR 12 volts.

CAUTION

= On AVDS-1790-2C engines it will be neces-
sary to load the generator to SO amperes to
prevent damage (o (he gencrator drive gear-
slip clutch. Connect the generator to the
voltage regulator and batteries as shown in
ligure 3-337.1.

GENERATOR =

ooj=>]

(4) Remove cngine cooling lan vanes and

TA126226 cooling tans (para 3-6). Install two fan rotor hub
sleeve spacers part number 10882651 (fig. 3-336).
(5) Check operation of manual fuel shutoff
{flig. 3-338). Refer (o figures 3-338.1 and 3-339 for

Figure 3-337.1. Wiring schematic fer AVDS.1790-2C generater

during engine lest. engine connection points.
FIRE EXTINGUISHER FRONT REAR
TUBE UPPER COVER
FUEL SHUT-OFF TACHOMETER AIR
CONNECTION DRIVE ADAPTER INLET

i
rusuwATER/"ij/‘-i '

SEPARATOR \,:3 i

FUEL

PRIARY BLEEDER INTAKE
FUEL VALVE MANIFOLD
FILTER ELBOW
A OIL
BIL PRESSURE GALLERY

GAGE TRANSWITTER PIPE PLUG
TA028589

Figtre 3-338. Engine connection points—right frent view, model AVDS.1790.2C and A VDS-1790-2D engines.
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PRIMARY
FUEL FILTER

BLEEDER

AIR INLET

INTAKE
MANIFOLD ELBOW

N GALLERY
0IL PRESSURE PIPE PLUG

GAGE
TRANSMITTER TA055593

Figure 3-338.1. Engine connection points—right front view, model A VDS-1790.2DR engine.

FUEL RETURN

EXHAUST OUTLET

TA265731I

Figure 3.339. Engine connection points—left rear view,
model AVDS-1790-2C and AVDS.1790-2B engines.

3-248 Change 3



{6) Check operation of manual fuel shutoff
(fig. 3-339.1).

(7) Open bleeder valves (fig. 3-338.1) on both
the primary fuel filter and the fuel/water separator
‘I‘nlter. Turn on source supply fuel pump and bleed
air from filters. Close bleeder valves when fuel
flows from filter.

WARNING
Do not attempt to start engine unless the fuel
shutoff solenoid is connected and ascertained
to be operative,
S T T o —
FUEL SHUT-OFF
CONNECT 1ON FUEL RETURN

s FIRE
JEXTINGUISHER
' TUBE

Figure 3.339.1. Engine connection points—left front view,
model A ¥DS.1790-2DR engine,

(8) Crank engine several revolutions with the
fuel shutoff in the “OFF’’ position to make certain
the engine is not hydrostatically locked and is
otherwise free.

(9) Wash all fuel and oil from the engine.

¢. Run-In.

(1) Start the engine with the throttle lever in
idle position. Qil pressure should be a minimum of
{'S psi within 20 seconds.

CAUTION
Do not operate the starter motor contin-
uously for more than 30 seconds. Allow a

two-minute cool-off period before re<cnergiz-
ing the starter.

(2) Run the engine at 700-750 RPM and check
for fuel and oil leaks. Should leakage be detected,
immediately shut off engine and repair. After five
minutes of operation, check oil level and add
sufficient oil to bring oil level to “FULL” mark on
oil level gage. Qil level must be determined with
engine idling.
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CAUTION

Do not run engine longer than 10 minutes at
700-750 RPM without cooling fans.

(3) Stop engine. Remove two fan rotor hub
sleeve spacers. Install engine cooling fans (para
3-189). Check cooling fan blade clearance (para
3-189). Install cooling fan vanes (para 3-189).

d. Final Test

(1) Start engine and check all iteins vital to
safe engine operation, such as fuel lines, oil lines,
oil pressure, throttle control, mounting bolts,
couplings, thermocouple harness, etc. Make sure
test cell, observation window, and control room
are neat and clean. During the warm-up period, fill
out heading of lbg sheet completely.

(2) On Models AVDS-1790-2C and AVDS-
1790-2D, adjust for idle at 700-750 RPM by
turning idle adjusting screw (D, fig. 2-57). Loosen
locknut on idle adjusting screw and turn screw
clockwise to increase idle speed, and counterclock-
wise to decrease speed. Tighten locknut. Allow
engine to run for 15-20 minutes at 700-1000 RPM.
Check for unusual noises in the engine and
generator which might indicate malfunction or lack
of lubrication.

(3) On Model AVYDS-1790-2DR, adjust for idle
at 700-750 RPM by turning idle adjusting screw,
(D, fig. 2-57.1). Loosen locknut on idle speed
adjusting screw (fig. 2-148.7) and turn screw
clockwise to increase idle speed, and counterclock-
wise to decrease speed. Tighten locknut. Allow
engine to run 15-20 minutes at 700-1000 RPM.
Check for unusual noises in the engine and
generator which might indicate malfunction or lack
of lubrication. Loosen locknut on solenoid control
speed screw (fig. 2-148.7). Increase speed above
2000 RPM and activate solenoid. The solenoid
should control engine speed at 1800 £+ 25 RPM, no
load. If adjustment is necessary, turn the screw
clockwise to decrease speed, and counterclockwise
to increase speed. Tighten locknut.

(4) Perform test in accordance with the
schedule in table 3-28.

(5) Set manifold pressure manometers to
current wet barometer reading and entrance air
inclinometer to dry barometer reading, as appli-
cable.

(6) Check cylinders for firing. Enter time and
RPM at start of each period. Complete readings as
soon as engine temperatures have stabilized. Plot
oil consumption every ten minutes at 2400
RPM—(ull load, during run No. 8 (table 3-28).
Determine that the governor is not limiting the fuel
flow.
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(7) Exhaust gas temperatures, measured at
individual ports, must not exceed 1250 degrees F.
Temperature variation between cylinders must not
exceed 150degrees F.

(8) At completion of test schedule, check
acceleration, idle speed, and idle oil pressure,
Acceleration should be checked with a moderate
steady throttle movement.

(9) If power is outside limits, check for cause
and make correction, Gross corrected hp. shall be
maintained between 735 and 780 at 2400 rpm, full
rack and full load (fig. 3-40).

(10) Governor shall be adjusted to limit the
engine no load speed as follows:

Low Idle 675-725
High Idle 2600-2640
750
V
m
% 700 ~
(=]
E‘j /
)
& 650 A4
T 2
o
600
1800 2000 2200 2400
ENGINE SPEED - RPM
TA055571
Figure 3.340. Mean performance curve,
Table 7-28. Test Schedile
Run Time Rpm Scale Bhp. Torque
No. (min.) units obs. 1b.f¢.
i 10 700 Warm up
2. LS 1000 16.0 16.0 85
3. LS 1400 83.5 116.9 440
4, 20 1800 159.5 287.1 837
S. 20 2200 195.0 429.0 1024
6. 20 2400 208.0 499.2 1092
7. 30 2400 229.0 549.6 1202
8. 30 2400 *FR-FL *FR.FL *FR.FL
9.  Check for low idlc at 675-725 rpm — Adjust if necessary.
10.  Inspect for oil and fucl leaks.
I1.  Check governor high idle speed. This shall be 2600-2640 {no

load - waler oft). If adjustment is required, recheck hersepower

at 2400 full load.
12,  AVDS-1790.2DR Engines: Adjust auxiliary drive governor
speed 10 1750-1800 rpm, no load - water off.

13. S 2400 *FR-FL
14, S 2200 *FR.FL
15. S 2000 *FR-FL
16. &) 1800 *FR-FL

*|-ull rack and full load.
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(11} Adjust for smooth low idle, if necessary.
Governor under-riin below low idle setting during
deceleration is permissible providing the governor
return to low idle response is positive with steady
operation at the low idle setting.

(12) During test with oil temperature of 140
degrees to 250 degrees F. at the oil cooler outlet,
the oil pressure shall not be more than 70 nor less
than 40 psi measured at and/or adjacent to the
pressure sending unit, when the engine is operating
at 2400 rpm, using Grade 30 oil, and shall not be
less than 15 psi when engine is idling.

(13) After completing run No. 16, check flame
heater system for operation and fuel leaks.

(14) If the engine will be used in 30 days,
remove from test and cap or plug all openings. If
the engine will be stored longer than 30 days,
preserve as directed in paragraph 3-192.

NOTE
Any new cylinders that were installed while
repairing the engine should have the intake
and exhaust tappet settings rechecked at this
time, refer to paragraph 2-52.

NOTE
If a dynamometer is not available, the engine
may be installed in a vehicle and the vehicle
driven at equally increasing speed increments
from 0 to maximum speed in I5-minute
intervals over the first three hours of opera-
tion. The engine may then be considered
run-in,

3-192. Englne Preservation

a. Equip an auxiliary fuel container, with a fuel
line, and fill with a sufficient amount of preserva-
tive oil, conforming to Specification VV-L-800, to
operate the engine as prescribed below. Arrange
the container to provide adequate pressure to
assure proper supply of the preservative oil to the
fuel system. Disconnect the fuel line at the most
convenient point nearest to the engine fuel pump
and connect the line from the auxiliary fuel
container to the fuel-to-engine line at the point of
disconnect. Disconnect the engine fuel return line
and connect a transparent plastic tube to the fuel
return connection. Insert other end of plastic tube
into a container to collect the return diesel fuel.
The fuel valve on the auxiliary fuel container shall
be turned to the ““ON’’ position; the engine started
and operated at 750-1000 RPM until observed fuel
return is purged of diesel fuel and the system filled
with preservative oil.

b. Remove engine from test stand and cap or
plug all openings.
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CHAPTER 4
CLEAN AIR SYSTEM

Section |. DESCRIPTION.

4-1. General.

The Clean Air System is composed of the Dust
Detector System and the Dust Ejector System,

4-2. Dust Detector System,

a. The dust detector system (figs. 4-1 through
4-3) provides dust detection capabilities when dust
is being ingested into the engine air induction
system.

b. The system is composed of two turbosuper-
chargers (figs. 4-2 and 4-3) equipped with special
compressor housings. The compressor housings
include the orifices and f{ilters necessary for dust
detection. The compressor housings are connected
to pressure switches (figs, 4-2 and 4-3) with high

r'/\ ~o
SMOKE GENERATOR AND

DUST DETECTOR
ELECTRICAL HARNESS

N

ENGINE STARTER ,‘

ELECTRICAL HARNESS
(NEGATIVE)

and low pressure hoses, which detect pressure
differential. The pressure switches are energized by
the engine starter (positive) electrical harness (fig.
4-1).

c. The dust detector system uses engine air
induction manifold pressure to circulate air
through the filter strips mounted in the compressor
housings. When the filter strip(s) becomes re-
stricted from dust ingestion, the pressure switch
senses a change in differential pressure. The
pressure differcntial trips the pressure switch
plunger(s) (fig. 4-2) and activates the power plant
waming lamp and special dust warning lamp in the
driver's compartment. Both warning lamps will
light if either or both pressure switches detect a
restriction in the filter strip(s).

M~
——— ENGINE STARTER

ELECTRICAL HARNESS
(POSITIVE)

TA265581

Flgure 4-1. — Starter, Smoke Generator and Dust Detector System Electrfcal Harness
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4-3. Dust Ejector System,

« ‘The dust cjector system (lig. 4-4) provides
dust cjection capabilities when dust is being ingest-
cd into the vehicle air cleaner system.

b. ‘The system is composed of scavenge inlet
tubes (fig. 4-4), exhaust pipe cap assemblies, and
cxhaust pipes with integral dust cjector nozzles.
These components are mounted above and parallel
to the oil coolers on cach side of the engine. This

system also includes special engine and trans-

SCAVENGE EXHAUST PIPE

INLET TUBE

(T
1] :
"~(({ ( (IS

EXHAUST PIPE
CAP ASSEMBLY

TRANSMISSION
BREATHER TUBE

CAP ASSEMBLY

T e, 4
-". -~ - =t
q._;ﬂillli‘\‘\
7

mission breather tubes, and a new oil filler tube.

¢. The dust cjector system uses engine exhaust
gas velocity to produce a scavenging action through
the system, Engine exhaust flowing through the
cjector nozzles produces a pressure differential
which creates the air flow for the scavenging action
in the vehicle pre-cleaner, The dust-laden scavenge
air flows through the cjector nozzles, mixes with
the exhaust gases, and cxits through the exhaust
pipes. The exhaust pipe cap assemblies prevent the
back-flow of exhaust gases and/or water entry
during fording operations,

OIL FILLER TUBE

SCAVENGE
INLET TUBE

ENGINE
BREATHER
TUBE

EXHAUST PIPE WITH
y INTEGRAL (INTERNAL)
DUST EJECTOR NOZZLE

TA265584

Figure 4-4. Dust Ejector System
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Section ||. TROUBLESHOOTING.

4-4. Troubleshooting Procedures

Troubleshooting procedures

for the Clean
System arc in a tabular format. When an absiormal
Dust Detector or Dust Ejector System condition
exists, probable causes are listed. The causes are

TM 9-2816-220-34

listed in order of most frequent occurrence or in

Air
ment,

Table 4-1, Troubleshooting Procedures.

logical sequence for case and time of accomplish-
Corrective actions are
probable cause. The actions are in logicul sequence
for accomplishment,

listed for each

Malfunetion

Probable causc

Corrective action

Service dust detector filler strip, refer

I.  Abnormul Operations of Dust De- a.  Restricted filter strip, a.
tector System (power plant to pertincnt  vehicle technical
warning lamp and dust dcicclor manual,
warning lamps “ON", with pres- b. Lloosc or defective hose clamps on b. Repairor replace as necessary.
sure switch plunger(s) visible. turbosupercharger air inlet hosc.

c. Defective or missing scals at turbo- c.  Refer to b. above.
supercharger air inlet elbow or
air cleaner air outlel ¢lbow.

d. Restricted orifices in turbosuper- d, Removc dust detector filter strip
charger compressor housing and cover. Qlean all orifices and
cover. cavities. Service filter strip, refer

to a. above.

e.  Defective pressure switch. e. Remove pressure swilch (para 4-6a,

2-6). Refer to paragraph 4-1lc.
and d. for operational check. If
switch & inoperable, replace
switch,

f.  Defcclive wiring harness. f.  lInspect electrical Ieads for broken

wire or damaged connectors.
Check for continuity using a
voltmcier. Replace defective
cable asscmbly (para 4-11b.).

8.  Air cleancr access door seals damaged g.  Repair or replace as nccessary, refer to
or cam arm pins worn or broken. pertinent wvchicle technical

manual.

h. Leak in engine induction sysiem h. Inspect engine turbouspercharger and
(turbosupercharger  compressor manifold system. Clean, tighten,
housing and engine air induction or feplace parts @s nccessary
minifold. (para 2-28 )

i.  Oil leakage from turbosupercharger i. Repair turbosupercharger as shown in
compressor side bearing and scal. TM9-205-34&1I', and

TM9-2990-206-34&P, or replace
turbosupercharger (para. 2-20)

e Ingestion of recirculated smoke / fucl j.  Refertoa.above.
caused by missing/broken air
cleancr access door seals or
compaonents.

k. Ingestion of recirculated exhaust k.  Service [ilter strip, a. above. Refer to
smoke caused by missingfbroken b. above.
air cleaner access door seuls or
components,

I.  Air cleaner filter damaged or punc- I Service air cleaner, refer to pertinent
fured due (o installation, d's vehicle technical manual,
assembly, or forcign objects.

2. Abnormal Operation of Dust Ejector 4, Restricted air cleaner (air cleancr a, Service air cleaner, refer to pertinent
System (air clecaner  requires restriction indicators have vehicle technical manual.
cleaning too often). reached 30 inches H[20).

b. Leak in vechicle exhaust dust ejector b. Inspect, clean, tighten, and replace
system due to loose or missing parts as necessary. Refer to per-
clamps or dumaged hoses and tinent schicle technical manual.
gaskelts,

c.  Submergence exhausl pipe cap assem- c. Replace as necessary. Refer to per-

bly flapper restricting scavenge
tlube opening* due 10 fapper
hinge pin worn or broken.

tinent vehicle technical manual.

Change 3 4.5
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tTable 4-1. Troubleshooting Procedures — Continued.

Malfunction Probable Cause Corrective action

Abnormal Opcration of Dust Ejector System — Conlinued

d. Submergence exhausl pipe cap assem- d. Repair or replace as necessary. Refer
bly Rapper restricting tube open- to pertinent vehicle technical
ing due lo water freczing Napper manual.
in closed position.

¢.  Scavenge system not funclioning due e. Refertod.above.

to punclured or damaged tubes.
{.  Exhausl dust ejector nozzlc worn or f. Refcrtod.above.

damaged due to operalion, in-
stallation, or disassembly,

3. Low powerand excessive black smoke. a. Leak in cngine air induction system or a. Inspect engine air induction system
defective turbosupercharger. and clean, tighten, or replace
parts as necessary {para 2-20,
2-28,and 246 )}
b.  Restricted air cleaner (air cleaner b.  Servicc air cleaners, refer lo pertinent
restriction indicalors have vehicle technical manual.
reached 30 inches 1120).

Section Ill. REMOVAL AND INSTALLATION OF DUST DETECTOR
AND DUST EJECTOR SYSTEM COMPONENTS

4-5. General. 4-6. Dust Detector System.

a. Refer to paragraph 2-15 for specific instruc- a. Removal
tions regarding cleanliness, gaskets, torque tight-

- ; NOTE
ening, and safety devices.

b. This chapter covers removal and replacement Similar procedures are required to re-
of dust detector and dust ejector components for move the left and righ halves of the dust
service. Engines which have been removed from detector system. For instructional pur-
vehicles for component service should be thorough- poses, removal of {he right bank of the
ly cleaned before replacement of any component is dust detector system is described.
attempted.

¢. Refer to pertinent vehicle technical manuals (1) Remove three assembled washer bolts
for instructions on the removal or installation of (fig. 4-5) and three loop clamps.
the power plant, and for separation of the engine (2) Remove capscrew (fig. 4-6). Disconnect
from the transmission if necessary. electrical cable connector from pressure switch.

(%] 2] @ Q

/ . i
ELECTRICAL LEADS ASSEMBLED
ﬁ / wAAsssn-aEngIécE)lET ; WASHER BOLT

2

LOOP CLAMP LOOP CLAMP LOOP CLAMP
5 =
D .v.l.'.,f/a" A __ s
ASSEMBLED e : ot '/_ *é? / 5 M / o
WASHER BOLT -"- e 'v» 2 ,f e
e ST RS
. TA265585

Figure 4-5. Removing or Installing Starter, Smoke and Dust Detector Electrical Cable
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PRESSURE
SWITCH

an assembly.
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% /r' NI o discard two preformed packings.
o] 1 O
. 4 X NOTE

BRACKET

removed in a similar manner.

CABLE CONNECTOR .

S

0 TA265586

Figure 4—6. Removing or Installing Starter and
Dust Detector Electrical Cable

(3) Cut and remove two tie wraps (fig. 4-7).

(4) Remove two self-locking nuts (fig, 4-8)
and two loop clamps, Remove two clamps from
electrical leads. Disconnect two electrical connect-
ors from solenoid valves. Remove self-locking nut
and capscrew securing ground lead to solenoid
valve bracket,

= LOOP CLAMP

ELECTRICAL
LEAD
LOOP CLAMP

SELF-LOCKING ‘\ \) (22— —

LOOP CLAMP

A\
d=e SOLENOID
VALVE
ELECTRICAL. ; =7
CONNECTOR | 55257 >

SELF.LOCKING
NUT AND CAPSCREW

BRACKET
!
Figure 4-8 Removing or Installing Smoke and Dust Detector Electrical Cable

Change 3
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\\ ELEEg:[I)CAL / ~l TS

-‘-‘-‘-_--__‘_—I——
SELF-LOCKING
GROUND LEAD NUT

(5) Disconnect and remove two air pressure
hoses (fig. 4-9) from the right bank pressure switch
and turbosupercharger. Remove capscrew and lock-
washer and remove pressure switch and bracket, as

(6) Remove two capscrews {fig. 4-10) and

lockwashers, and separate pressure switch from
bracket, Remove two adapters and remove and

The left bank pressure switch may be

TA265587

Figure 4-7 Removing or Installing Smoke
and Dust Detector Electrical Cables

TA265588
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LOCKWASHER
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I
BRACKET
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MOUNTING LEG
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Figure 4-9. Removing or Installing Right Bank
Dust Detector Pressure Switch

b. Inustallation.

(1) TInstall two new preformed packings (fig.
4-10) and two adapters. Position right bank pres-
sure switch on bracket and secure with two cap-
screws and lockwashers.

(2) Install assembled pressure switch (fig.
4-9) and bracket on turbosupercharger mounting
leg and secure with capscrew and lockwasher.
Connect two air pressure hoses to pressure switch
and turbosupercharger.

NOTE

The left bank pressure switch may be
installed in a similar manner.

(3) Connect electrical cable connector (fig.
4-11) to pressure switch. Position ground lead on
bracket and secure with capscrew,

(4) Tnstall two loop clamps (fig. 4-8) on
electrical leads. Secure loop clamps to capscrews
with two self-locking nuts. Connect electrical
connectors to solenoid valves. Position ground lead
behind bracket and secure with capscrew and
self-locking nut.

(5) Install two new tie wraps (fig. 4-7).

(6) Install three loop clamps (fig. 4-5) on
electrical leads. Secure clamps with three
asscmbled washer bolts,

4-8 Change 3

ADAPTER

PREFORMED
PACKING

PRESSURE
SWITCH

ADAPTER

BRACKET

CAPSCREW AND
LOCKWASHER

TA265590

Figure 4-10 Removing or Installing Dust
Detector Pressure Switch

CABLE s s
e
CONNECTOR g% rn s

IE;.' -

\ TA265591

Figure 4-11. Removing or Installing
Smoke and Dust Detector Cables



(7) Install retaining strap (fig. 4-12) and
secure with two capscrews and lockwashers. Install
cable connector through support with connector
key at the 3 o’clock position. Secure connector
with four plain nuts, lockwashers, and machine
screws,

[ ] | P —
CAPSCREW AND
LOCKWASHER
[ e
| ©
SUPPORT

PLAIN NUT, KEY

LOCKWASHER AND
MACHINE SCREW

CABLE
CONNECTOR

TA265592

Figure 4-12. Removing or installing Starter,
Smoke, and Dust Detector Electrical
Cable Connector

(8) Install two retaining straps (fig. 4-13) and
secure two loop clamps and mounting bracket with
four capscrews and lockwashers.

~4-7. Dust Ejector System.

a. Removal,
NOTE

Similar procedures are required to re-
move the left and right dust ejector
systems. For instructional purposes, re-
moval of the left bank dust ejector
system is described. Removal procedures
for the right bank dust ejector system
are similar except for the engine breather
tube and transmission breather tube.

(1) Left bank,

(a) Loosen two hose clamps (fig. 4-14).
Remove machine bolt and self-locking nut from
loop clamp and bracket. Remove loop clamp.
Remove six self-locking nuts and remove ejector
tube. Remove and discard gasket,

TM 9.2815-220-34
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Figure 4-13. Removing or Installing Starter,
Smoke and Dust Detector Electrical Cable

(b) Remove two capscrews and self-locking
nuts (fig. 4-15). Remove scavenge tube and exhaust
pipe cap assembly.

(2) Right bank.
(a) Loosen nut (fig. 4-16) and rcmove
transmission breather tube. Remove elbow from
ejector tube,

(b) Remove the right bank dust ejector
system in a manner similar to paragraph (1) above.

Change 3 49
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BRACKET

EJECTOR TUBE
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Figure 4-14. Removing or Installing Dust
Ejector Exhaust Pipe

i\

CAPSCREW AND
SELF-LOCKING NUT

i Y=

Figure 4-15. Removing or Installing Dust
Ejector Scavenge Tube and Exhaust
Pipe Cap Assembly

CAP ASSEMBLY

a

INJECTOR TUBE

BREATHER TUBE

TA265596

Figure 4-16 Removing or Installing
Transmission Breather Tube

b. Installation.

(1) Left bank,

fa) Install ejector tube (fig. 4-14) on turbo-
supercharger and into hose using new gasket,
Secure ejector tube with six self-locking nuts.
Install foop clamp on breather tube and secure
clamp to bracket with machine bolt and self-lock-
ing nut,

(b) Position asscmbled scavenge tube and
exhaust pipe cap assembly (fig. 4-15) onto left
bank ejector tube (fig. 4-14) above and parallel to
the engine and transmission oil coolers. Secure
loop clamps (fig. 4-15) to bracket with capscrews
and self-locking nuts. Tighten hose clamps, '

(2) Right bank.
{a) Tnstall right bank dust ejector system in
a manner similar to paragraph (1) above.

(b) Install elbow (fig. 4-1G) in ejector tube.
install transmission breather tube on elbow and
tighten nut.

Section |V. REPAIR OF DUST DETECTOR SYSTEM

4.8. General.

This section covers the repair of the dust detector
system. Refer to paragraphs 3-35 through 341 for

4-10 Change 3

general repair procedures. Specific instructions on
disassembly, cleaning, inspection, and assembly
accompany the repair instructions,



4-9. Disassembly.

Refer to paragraph 4-6 for removal of the dust
detector components from the engine. The pres-
sure switch (1, fig. 4-17), bracket (2), air hoses (5,
6, 8, and 9) adapters (10 and [3), and preformed
packings (11 and 12) were removed and dis-
assembled during replacement of dust detector
components for service (para 4-6).

4-10. Cleaning.
Refer to paragraph 3-36.

4-11. Inspection and Repair.

a. Refer to paragraphs 3-37 and 3-38 for general
inspection and repair.

b. Wiring harness repair is limited to re-
placement of laulty connectors and to the sub-
stitution of a jumper wire for a defective harness
wire. When repair is necessary, free the lead,

T™ 9-2815-220-34

harness, or cable only insofar as necessary to
perform the repair. Refer to figures 3-305, 3-3006,
and 3-307 for instructions concerning replacement
ol cable connectors, female plugs, male plugs, and
female receptacles.

¢. Install an adapter (13, fig. 4-17) in the
bottom (low pressure) opening in pressure switch
(1). Suck on connector with the mouth. The
pressure switch plunger (1, fig. 4-17) must pop up.
If the plunger does not pop up, remove adapter
and replace pressure switch.

d. Using a voltmeter, check for continuity
across the two pressure switch connector pins. If
there is no continuity, replace pressure switch (1,
fig. 4-17).

4-12. Assembly,

The dust detector components and electrical har-
ness will be assembled during engine assembly,
paragraph 4-6b.

Section V. REPAIR OF DUST EJECTOR SYSTEM!

4-13. General.

This section covers the repair ol the dust ejector
system. Refer to paragraphs 3-25 through 341 for
general repair procedures. Specific instructions on
disassembly, cleaning, inspection, and assembly
accompany the repair instructions.

4-14. Disassembly.

Refer to paragraph 4-7 for removal of the dust
ejector components [rom the engine.

a, Left bank.

(1) Loosen hose clamp (5, fig. 4-18), that is
nearest the left bank ejector tube (28).

(2) Remove 2 machine bolts (15) and
- self-locking nuts (19) from loop clamps (16 and
22). Remove exhaust assembly from engine.

(3) Loosen remaining hose clamps (5).
Separate and remove hoses (6, 12, 13) and tube
(20). Remove hose clamps (5, 16, 22).

(4) Scribe alinement marks on {flanges of
exhaust pipe cap assembly (11) and scavenge tube
(25).

(5) Remove capscrew (8), lockwasher (9),
machiine bolt (15), and lockwasher (21) and
separate exhaust pipe cap assembly (11) from
scavenge tube (25). Remove and discard gasket
(10).

(6) Loosen two hose clamps (39).

(7) Remove breather tube (41), hose (40),
and two clamps (39). :

(8) Remove 11 machine screws (1), plain
nuts (31), lockwashers (30), and flat washers (2).

(9) Remove and discard insulators (26 and
29).

b. Right bank,

(1) Loosen hose clamp (5, fig. 4-18) thatis
nearest the 1ight bank ejector tube (4).

(2) Remove 2 machine bolts (15) and
self-locking nuts (19) from loop clamps (16 and
22). Remove exhaust assembly from engine,

(3) Loosen remaining hose clamps (5).
Separate and remove hoses (6, 12, 13) and tube
(14). Remove hose clamps (5, 106, 22).

(4) Scribe alinement marks on flanges of
exhaust pipe cap assembly (11) and scavenge tube
).

(5) Remove capscrew (8) and lockwasher (9)
and machine bolt (15) and lockwasher (21) and
separate exhaust pipe cap assembly (I1) from
scavenge tube (7). Remove and discard gasket (10).

(6) Disconnect and remove transmission
breather tube (33) from elbow (34).

(7) Remove elbow (34) from right bank
ejector tube (4) and transmission.

(8) Remove 11 machine screws (1), plain
nuts (31), lockwashers (30), and flat washers (2).

(9) Remove and discard insulators (3 and 32).

4-15. Cleaning.
Refer to paragraph 3-36.

4-16. Inspection and Repair.

a. Refer to paragraphs 3-37 and 3-38 for general
inspection and repair.

b. Inspect tubes (7, 14, 20, 25, 33, and 41, fig.
4-18) for erosion, cracks, broken welds, and
damaged [anges. Inspect welded breather tube en
left ejector tube (28), transmission breather tube

Change 3 4-11
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oot carns 01 covbon camnet o tomoneyy,  Replace eroded or damaged part.
: ’ d. Inspect ejector tubes (4 and 28, fig. 4-18)

replac]e partst. Relp lacet da!naged parts, bly fl for erosion and cracks. Check for broken welds at
C. Inspect exhaust pipe cap assembly Happer o)) ceqmigand at angle bracket (23). Replace ejector

valve and pivot pins f ion, v r ness, .
alve and pivot pins for erosion, wear, or looseness tubes (4 and 28) if damaged.
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ey OESC| <] ITEM
Teu ESCRIPTION iy OESCRIPTION
1 SWITCH, PRESSURE: AIR, LEFT AND RIGHT BANK 8 HOSE ASSEMBLY, NONMETALLIC: HIGH AIR PRESSURE SWITCH, LEFT
2 BRACKET, MOUNTING: AIR PRESSURE SWITCH, LEFT AND RIGHT 8 HOSE ASSEMBLY, NONMETALLIC, LOW AIR PRESSURE SWITCH, LEFT
J WASHER, LOCX: AIR PRESSURE SWITCH TO BRACKET, t0 ADAPTER, STAAIGHT, TUBE TO BOSS: HIGH AIA PRESSURE
LEFT AND RIGHT SWITCH, INLET
4 SCREW, CAP, HEXAGON HEAD: AIR PRESSURE SWITCH, 11 PACKING, PREFORMED: LOW AIR PRESSURE SWITCH
TO BRACKET, LEFT ANO RIGHT ADAPTER, ftNLET,PART OF SET PART NUMBER 5704488
5 HOSE ASSEMBLY, NONMETALLIC: LOW PRESSURE SWITCH 12 PACKING, PREFORMED: HIGM AIR PRESSURE SWITCH ADAPTER,
INLET. RIGHT OUTLET, PART OF SET PART NUMBER 5704488
6 HOSE ASSEMBLY, NONMETALLIC: HIGH PRESSURE SWITCH t3 AOAPTER, STRAIGHT, TUBE TO BOSS: LOW AR PRESSURE
INLET, RIGHT SWITCH, OUTLET
7 STRAP, TIE.DOWN, ELECTRICAL COMPONENTS; AIR FPRESSURE

SWITCH HOSE, INLET AND OUTLET, RIGHT
Figure 4-17. Dust Detector System
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BESCRIPIION

SCREW, MACHINE: INSULATION, LEFT AND RIGHT EJECTORS
WASHER, FLAT: INSULATION, TO EXHAUST EJECTORS
INSULATION: PIPE FITTING COVERING

TERMINAL: OUTER RIGHT

TUBE, EJECTOR: RIGHT

CLAMP, HOSE: SCAVENGE AIR REAR TUBE

TO EXHAUST EJECTOR HOSE (4) SCAVENGE AIR FRONT TUBE 10 CAP
ASSEMBLY HOSE (4) SCAVENGE AIR FRONT TUBE TO VEHICLE AIR
CLEANER CONNECTION (4}

HOSE, NONMETALLIC: SCAVENGE AIR REAR TUBE TO EJECTOR
TUBE ASSEMBLY, METAL FRONT SCAVENGE AIR, AIGHT

SCREW, CAP, HEXAGON: SCAVENGE AIR REAR TUBE TO

CAP ASSEMBLY

WASHER, LOCK: SCAVENGE AIR REAR TUBE TO CAP ASSEMBLY

(2} SCAVENGE A!R REAR TUBE CLAMP TO BRACKET (2}

GASKET: CAP ASSEMBLY. MOUNTING, PART OF SET

PART NO. 5704488

CAP ASSEMBLY, EXHAUST AIR PROTECTIVE, MUFFLER,

EXHAUST PIPE

HOSE, AIR DUCT, RUBBER: SCAVENGE AIR FRONT TUBE

TO CAP ASSEMBLY

HOSE, AIR DUCT: SCAVENGE AIR FRONT TUBE TO VEHICLE AIR
CLEANER CONNECTYION

TUBE, BENT, METALLIC: SCAVENGE AIR, FRONT RIGHT
BOLT.MACHINE: CRANKCASE BREATHER TUBE CLAMP TO EXHAUST
EJECTOR, LEFT (1) SCAVENGE AIR AEAR TUBE TO CAP ASSEMBLY (2}
SCAVENGE AIR FRONT ANO REAR TUBE CLAMP TO BRACKET (4)
CLAMP, LOOP: CAP ASSEMBLY SCAVENGE AIR TUBE BRACKET
SCREW, ASSEMBLED, WASHER: SCAVENGE AIR REAR TUBE BRACKET
TO OIL COOLER, LEFT (1) SCAVENGE AIR FRONT TUBE BRACXET TO
UPPER COVER LEFT {2) RIGHT (1}

BRACKET, MOUNTING: SCAVENGE AIR TUBE, FRONT

NUT, SELF-LOCXING HEXAGON: CRANKCASE BREATHER TUBE
CLAMP TO EXHAUST EJECTOR, {1) SCAVENGE AIR FRONT ANO REAR
TUBE CLAMP TO BRACKET (1}

feER¥e8Ye

40
a1

TM 9-2815.220-34
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DESCRIPTION

TUBE, BENT, METALLIC: SCAVENGE AIR, FRONT

WASHER, LOCK: SCAVENGE AIR REAR TUBE TO CAP ASSEMBLY
CLAMP, LOOP: SCAVENGE AIR REAR TUBE TO OIL COOLER BRACKET
BRACKET, DOUBLE ANGLE: SCAVENGE AIR, REAR TUBE, LEFT

BOLT, MACHINE: SCAVENGE AIR REAR TUBE BRACKET
TO OIL COOLER

TUBE ASSEMBLY, METAL: SCAVENGE AIR, REAR
INSULATION SLEEVING: OUTER LEFT BANK, THERMAL
NUT, SELF-LOCKING HEXAGON: EXHAUST EJECTOR TO
TURBOSUPERCHARGER

TUBE EJECTOR: LEFT

INSULATION SLEEVING: INNER LEFT BANK, THERMAL
WASHER, LOCK: INSULATION, TO EXHAUST EJECTORS
NUT, PLAIN: INSULATION, LEFT ANORIGHT EJECTORS
INSULATION SLEEVING: INNER RIGHT BANKX, THEAMAL
TUBE. STEEL: TRANSMISSION OiL BREATHER

ELBOW, TUBE: TRANSMISSION BREATHER TUBE TO EJECTOR
GASKET: EXHAUST EJECTOR MOUNYING. PART OF SET
PARTNO. 5704488

BRACKET, MOUNTING: SCAVENGE AIR TUBE, REAR, RIGHT
ELBOW, PIPE TO TUBE: TRANSMISSION BREATHER TUBE
TO TRANSMISSION

CLAMP, LOOP: CRANKCASE BREATHER TUBE TO EXHAUST
EJECTOR, LEFT

CLAMP, HOSE: CRANKCASE BREATHER TUBE HOSE TO
EXHAUST EJECTOR

HOSE, AIR DUCT: CRANKCASE BREATHER TO EJECTOR
TUBE, BENT METALLIC: CRANXCASE BREATHER, INTERMEDIATE

Figure 4-18. Duslt Ejector System
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4-17. Assembly,

a. Left Bank,

(1) Install new insulators (26 and 29, fig.
4-18) on left bank ejector tube (28) and secure
with 11 machine screws (1), lockwashers (30),
plain nuts (31), and 22 flat washers (2).

(2) Install breather tube (41) on left bank
ejector tube (28) and secure with new hose (40)
and two hose clamps (39).

(3) Slide one clamp (5) over ejector tube (28)
exhaust pipe.

(4) Position new gasket (10) and aline the
alinement marks on flanges of exhaust pipe cap
assembly (11)and scavenge tube (25). Secure with
capscrew (8) and lockwasher (9) and machine bolt
(15)and lockwasher (21).

(5) Position loop clamps (16 and 22) onto
scavcenge tube (25) and exhaust pipe cap assembly
().

(6) Assemble hoses (6, 12, 13), tube (20) and
hose clamps (5). Secure hoses (6, 12, 13)and tube
(20) by tightening hose clamps (5).

(7) Position exhaust assembly parallel to the
engine and transmissionoil coolers and slide hose
(6) onto ejector tube (28) exhaust pipes.

(8) Secure exhaust assembly to engine using
2 machine bolts (15) and self-locking nuts (19)
through loop clamps (16 and 22) and brackets (18
and 23).

(9) Position clamp (5) over hose (6) and
tighten,

b. Right bank.

(1) Install new insulators (3 and 37) on right
bank ejector tube (4) and secure with 11 machine
screws (1), lockwashers (30), plain nuts (31), and
22 flat washers (2).

(2) Slide one clamp (5) over cjector tube (4)
exhaust pipe.

(3) Position new gasket (10) and aline the
alinement marks on flanges of exhaust pipe cap
assembly (11) and scavenge tube (7). Secure with
capscrew (8) and lockwasher (9) and machine bolt
(15) and lockwasher (21).

(4) Position loop clamps (16 and 22) onto
scavenge tube (7) and exhaust pipe cap assembly
(11).

(5) Assemble hoses (6, 12, 13), tube (14) and
hose clamps (5). Secure hoses (6, 12, 13)and tube
(14) by tightening hose clamps (5).

(6) Position exhaust assembly parallel to the
engine and transmission oil coolers and slide hose
(6) onto ejector tube (4) exhaust pipe.

(7) Secure exhaust assembly to engine using
2 machine bolts (15) and self-locking nuts (19)
through loop clamps (16 and 22) and brackets (18
and 36),

(8) Position clamp (5) over hose (6) and
tighten.

(9) ,Attach transmission breather tube (33) to
ejector tube (4) using elbow (34).

Section VI. ENGINE TEST AND ADJUSTMENT.

Refer to Chapter 3, Section XXIX,
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APPENDIX A
REFERENCES

A1 Publication Indexes

DA PAM 310-1
DA PAM 310-2
DA PAM 310-4

DA PAM 310-6
DA PAM 310-7

Index of Administrative Publications
Index of Blank Forms

Index of Technical Manuals, Technical
Bulletins, Supply Manuals, Supply
Bulletins and Lubrication Orders

Index of Supply Catalogs and Supply Manuals
Index of Modification Work Orders

A-2 Maintenance Forms and Racords

DA Form 2028
DD Form 1397

TM 38-750

A-3 Technica! Menusie

TM 43-0139
T™ 9-214

TM 9-247

TM 9-6140-200-14

TM 9-2520-223-34

TM™ 9-2910-212-34

TM 9-2910-213-34

TM 9-2920-232-34

TM 9-2920-252-34& P

TM 9-2990-205-34& P

Recommended Changes to Publications

Processing and Deprocessing for Shipment,
Storage and Issue of Vehicles and
Spare Engines

The Army Maintenance Management Systems
(TAMMS)

Painting Instructions for Field Use

Inspection, Care, and Maintenance of
Antifriction Bearings

Materials Used for Cleaning, Preserving,
Abrading, and Cementing Ordnance
Materiel

Operator's, Organizational, Direct Support and
General Support Maintenance Manual for
Lead-Acid Storage Batteries

Direct Support and General Support Maintenance
Manual (Including Repair Parts and Special
Tools List) for Transmission Cross Drive
Assembly Model CD-850-6A

Direct Support and General Support Maintenance
Manual for Pump, Metering, Fuel Injection
Assembly 10912447 (2910~00-064-6265) and
11684129 (2910-00-398-9550)(American Bosch
Model PSB-12 BT)

Direct Support and General Support Maintenance
Manual for Pump, Fuel, Engine, Assembty
(Viking Model FV492) 8725131, 8725282,
8725283, 10882763, and 10882763-1

Direct Support and General Support Maintenance
Manual {Including Repair Parts List) for
Starter Engine (Delco-Remy GMC Model
1109972)

DS and GS Maintenance Manual with Repair
Parts and Special Tools List for
Generator Assembly, Model 30B95-3B
and Voltage Regulator Assembly, Model
24B30-3B

DS and GS Maintenance Manual with Repair
Parts and Special Tools List for
Turbosupercharger Model SHDR
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Repair . Bu, B e d figs o ie s sl dee e 6 el N e 2 e 2 mere e b et 2w 3-57 3-87
REBatTIStINATRAS] =0 r. W Gl B ok b S8 Fac Bl e he 71 Tl xr Salho & shmoids e Eailhe s e ke ot b sllome o7 table 3-8 3.85
Crankshaft accessory drive gear (See Gear, accessory drive.)
Crankshaft flywheel (See FFlywheel.)
Crankshaft torsional vibration damper (See Damper, torsional vibration.).
Cylinder:
ASSEMDIY: . Lo i s e e araens e n e e e R S e s M o A R S 4 A 3.73 3-107
CheckINZCOMPTESSION . . i v wiv o & 242 sde o W sudl® of spue o ol ohe 3 fuoks 5 oihe © 5 sme ls shams (o shes 2-51 295
Cleaniig | . o sac s 5 mimis = e 5 samas hoe o be e T [ st B T w2 g DR e R e 3-70 3-97
Datay THes SR ARatirm & 3 TPss 3 Wk B WRG SR i Rl 5 d=ip o 3 ad b SR e e 1-24 1-22.2
PeSCRIPLION . . o . ¢ o o i e it i e e e e e e e e e e e e e A as e e e 1-13 1-13
DisaSSenbIYIE . v FhE S o vd 3 e m s M 4 A A e [ e £ i & Sk ko BETs &5 omaie T S 3-69 3-96.3
IOSPCCLIGN . & . v o o iy o o o e e o o 8 s smo s o o o s o o s o sleis o ol s n e iae o ule o da 3.71 3-99
IMStAllatION ® 0w h . 0 A 8% @ Gl 2 BT AT T 7 Tl [0 ke e At 5 20 4R amak B o 3-164 3-226
Removal . . .. . .. . e e e e e e fof Sl e = S = N 328 3.42
REDAITS]. o 1. o 3 i A e @ o 4 S e 1 b E AL & e o e 3 e b e b [ & o 372 3-104
Repair stamdards . . . . . . o o ot it et he e e e e e e e e e e e e e table 3-13 3-102

Cylinder air deflector (See Deflector, cylinder air.)

Cylinder exhaust valve (See Valve, cylinder exhaust.)
Cylinder head shroud plates (See Shroud plate, cylinder head.)
Cylinder intake valve (See Valve, cylinder intake.)

Change 3 ~ Index-3
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Paregraph Poge
Damper, torsional vibration:
Cleaning_ -1 = w1 ool 5 PRI P ARTE SRR lawh I i il B ofeesse s U4 § s w B30 6 oM o ) 3-36 3-58
0 T2 5 54 o 1-10 1-11
INSPECHION & = Mk =5 4 SANTS EAVTE Ties & 10w Aeamis Weat 5 aelie 5 UK % SR 5o de. e b 4 3-60b 3-89
Installation . . ... ........ N e e A 2o ok 3-163 3-226
RETNOVALY =88 b Sulmr B picive & SN i AN e 5 W B B Neome 8GR 5 p i gk B twewn Geomr, b 3-30 346
20T+ T P N T S 3-61b 391
Repairstandaldsien: & & om « Sk & iel avmie | 00 ol bl Sotak & S50 5 b 408 d bnags & e o suom, o /) table 3-9 390
Data (See Specific item.)
Deflector, cylinder air:
ClEaNING v wiww Eomisim o o I b R B BB BN KT B R e e ol | 3-36 3-58
INSPection & Wit i wrdifis & «iis GHG % VuTE SiEw 5 d BrenllE @0 4 el 5 S ateatEi @ e o 3-37 3-59
ENStAMRLTON 1 o v i im0 ) T R 65T [0 8 8 S 6 83080 TR WIS ohs 3-164 3-226
Removal . | . .. 2gsn &8s vei e sl il 9§05 ek f 5% e 885 6 sanmeis smmh o 3-28 3-42
REDPAUT o0 atlle <1 -1 1ol M riniiraitian o AR 5508 i o g e 00 O L ol i 3-38 3-60
Deflector, cylinder liead :
INStAlARIRN] wi:i5n m wrimsvanm it o 2 i T TR NS 40 e 1o ol & o 3-164 3-226
Remoyal w0y iy sl o s e e i i e et e B e e TR ek B et S 3.23 3-33
Description:
ACCessories o M =ik B B Seiiry, SR 8 0 e el a oA L SR, L e L S, Ve s bek e At A 1-7 I-11
CATSHIILS. s @ svews, 1 ooel © 70 B o o G e Be) ) e 4o hiome > oBio) (i st g o7 b (o5 B MO oile 1-14 1-13
Connectingsrods:and beagings® x L7y s s 5 Ln S it o (o B i Calel b o el o et oyl e 1-11 1-11
Goaling 'systeMll =1, = = ¢ nl % oL B A SRR Ve 8 b S I T Il e O e axe? el s 1-18
Crankcase . . . .. .......... dell ol Moeen I ol By ol o g | P S, (Bl s ... 1-8 1-11
Crankcase breather . ..., .. .. LR R R o B . B o G e R e e o 1-20 1-20
Crankshaflt, (lywheel and damper . . . ... ........... Bl el ol e, Wy gl g 1-10 1-11
Cylinders@nd YAINES 5 4k = 3 o B i o s la o B o el T R e e o s s 1-13 1-13
Engine ollCo0IBE - . . s v op vt b e e e s e e e L £ mm.m L K s A 1-19 1-18
Exhaust system and turbosupercharger . . . . . . . . . i i it e e e e e 1-18 1-18
Hire extappuisher system . . . 5 B % S0 Dt w g Bean o s B oapaen ot ot n a0 A A 1-20 1-20
Fuelsystem « o ¢ 5 c.:c .. T R o W Pl Tl - o b AR T he e e ke o Sl 1-16 1-15
General .o ik 0T e D o b e el | A el e e o fwels AR g e 1-6 1-10.3
Location 0T ENgINC.COMPONENLS. & cr o & 2 56 oo v o oo o o ot SE @ e AB s 5 siode s o s s s I-5 1-10.3
Bubgicationsystenm . .. & ...t Sl Al aial el B R ndiG e Bl B S e e 1-15 1-13
Nain bEATINES L A e 3 9w b S & A6 5% (e ko Zelar B e B o b e in S e T a e s T o e e Tel 1-9 1-11
Manifold air induction and heater system . . . . . . . . . .. e e e e e e e 1-17 1-18
Distons, IS TIESE . ¢ i 5 Wi olb o 95 « s o an e fe TR I SR G ke E76 " o s t-12 1-13
SWATChESHNTRNE oy 3 Sy oot o O AT We, 4 BRI & sl ek T X i S AL NG T e 1-21 1-21
TranSMisSIONCOINEODIBE . « 5 55t oo 5 oy 5 o o deie o s s W0 RCETH LW B8 STl 6 i 3oL . 21419 1-18
Transmitters 570 S5 Ly 08 g 8 50 A0 News | wis g eres chios £ g Sl Sk Sldtos e s Tl el 1-21 1-21
TUrboSWREICNATRET & wwic = i (5 & 2 21 F aill B sleme <1 6o S0 0 CRH AH WR ) T B e e 1-18 1-18

Diaphragm coupler (See Coupler, [uel injection pump drive.)
Disassembly (See Specificitem.)

Disassembly instructions) . . lu, o oom 2 s D B R e, 808 2 S g Wk e ol A SRR Skt s S 4 o 3-2 3-1
Disassembly, preparation for engine:
Draining, =5 - - o - o % e g o A T A A D A, A e L S e A 32 3-1
AMounting on Qverhabliftand: . « = o o . 0 oo v amoe s 8 SGT 87678 T AiRSs ol KIETE BN sk e sie 35 3-3
Removaligf aCCESSORES! .. . o« - & or o o 50 % gy fmiceot yisom B Bbua Wbl B widid m s et A o b 33 3-2
Drain cock:
TSR HALION « o wre r @ olns "o e wn- b = ol s Ll Wed S o Bomie 3 RN S Ry e 3.189 3-245
Hemayaly uz 3i=e MAr e 4 om MGG DY Madee ik b o e i o S AR SRR e skl . 3-2d1 32
Drive coupling, luel injection pump (See Couphng, fuel injection pump drive.)
Drive ratios and rotationsdata .. ................ T B F ek 5 s e i o b B 1-25 1-24
Dust detector system:
Assembly.-. ¢ & 7 soqm amona Ts B Al PRE) . . Wk caal ek Rae o 4-12 4-11
Cleanings g ot 4 ol i ol U8 oo Sl ool 4 e o @ e B Ny B D et Bl ® el At 4 e, 4-10 4-11
DESCOPLIONTi— 6 7 10 5 51c « & o Toke o sme s o 2% o se o siome 8 e & 8 he he smwhe o ol s she's emedF2 4-1
DISasSENTDIYI i = mic me. i Bms 2 ARSE 0 i BNl B MNA Al N T 5 L e S T Y o oo 0 A9 4-11
INSPECHANIINIES: i one & o el = Shole 3 ofe fs smeds o o & Sl Mok o o B 2l B 3Tt B e 3 @t 4-1t
INSTAllBtion met - —wmet . o . @ o o A ew e 5 3 R - R I e 4-6b 4-8
Removal ., ... ..... R L N N N s 4-6a 46
REPaily. = Smiw = w7 L B TN & N G O [ e TR ot [ ol s sl Rl ol 5 ) 411 4-11
Dust ejector system:
ASSEMVIN LI ETE o e i ks 9 G o pflelis 5 M o 2elle o slar - Slaskss o o 3 o b s imgker [ wmole |0 e o 4-17 4-14
Cleaningl . tee . [ - o e o Jula® e o A W ONRTT o Ty N n U e f e R ok ) 4-15 4-11
Description . . . .. . .. .. e o e IS YR 9 TR E ST e e 4-3 4-4
Disassembly . . ...... e ] R S W J e B MR A e w hyeld Weme £ A o 0 ane o o Y A 411
INSPEclion) . - . | e oo e @ o oh A o KN BB e g ra R e A s S el 3 oA 4-16 4-11
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Paragraph
fnstallation’ = & 2oer ol oy oMt ¢ eiteg Bl SFEl & e DR § P G s Sl @ 4-7b
REMOVAL®L. o o amsus Eosmn torginies o picana s @esiony: ezl Dol B ers R bt i it &, s ¥ 4-Ta
REPAIF s tew = = 5 o8 £ § GEHE W ETEN SBG RGN SR N 8RR 6 R AT e 4-16

Elbow, exhaust manifold:
Installation s & S s i & 5 BB S S ETEOE G S R R R4 SR Tl @ e % 246b
REMIOVAL o wrbie o ohie o 1o alianle’ lo i i o5 insmgh Gl 50 ML (5 B @iy o 0 (e il (6 (o oz¥ e (5 2-46a
................................................... 3-18
Elbow, turbosupercharger air outlet:
Installagion J o=k = g & Hdle - - ok LSaer 0800 Ralve S s n Rt a e e R, 3-176
REMOVAEL ©» mivif on a1 505 o culoris 5 o linis BARsTRA: Rt 00 WU BB o T, TR VAo e T 3-12
Electrical components, manifold heater:
ASSEMBLY, v 3 Gonum f A SR B i I v SONLE, Y o Wb et Jole 0 a o of e o 3-143¢
€1eaning’ 1 e b gsnens Sese o ,EEIL e & e ¢ cme m mems o ole bl T e TERP o) oot o L 3-143b
DisasSemblYS rar . emr 5 marws & MR B ARERE BE o et amet a5 TREE Sl o apes § omese o 3-143a
1] o1 +f 4 T 1 3.143b
NED AT < 7 B 0 RUPTUE e it ) Mt B R B A G L anlee S B, A SLmT o L. ) smele G 3-143b
Electrical lead, fuel injection pump fuel shutoff:
ASSEMDIYR Al m s 2 rir 7 R B BT P o S owh N R dhiem. o osgl gl 5 At b g g 3-142¢
@Cleaningl ™ oo 5 e - e b e T s T S e e o omede el m Fror Pt o it e Tk ] 3-36
IDISaSSCMIDIY Wi m murer vy A 8 e P AN o R St N R M . . ke . et F A L AL g . 3-142a
INSPERIIORT  siirs = rowis & siisie o o106 e Suisie & Shisis 8 e b srele Fers o e o mThe o o H 1o o e o 3-142%
REMOVAl 5 rier i mardly it i s T wa s e o M, PSR o gl iy e 8 o o T . TR o T, ol 3-19
R D e ) e 67 T TSR e o ol oMt s Bl L B 2 ST R 3-38
Engine assembly:
ACCRSSOTIESTEMONA] .o, v wriwrisr i meia s wwes w5 ¢ oo o+ lwrgie 5@ e o sals o S0 & @ o 3-3
BMeanNING] v A 5 5 i S SR i R e et b o sk R e o e A e (e e ) 4 322
Data) i ke b R s el R e+ o N BAE TR ME e B0 e e o 1-24
L T O N M 17 T LY (R o e A P 3-2
GEAETAL . .+ sics o o1s 0 v om wiE® Eos (e = o = o0 & B 5 o e o 55 e T oy 1-8
Installation INSITUCKIONS & | . Ginsi SRvmians « = an T 8% 4o dovmr Sk e = A = & conun 5 0Bl 5 v 2 3-158
InStEINZOMOVERNANLStANA dimrn o - o siee” w s s o o) s 51 o e e, (5 m s o e wl e oo SR S 3-5
BrelinTiNasyrinspectiont | 2 o h g mm =08 mus = 4 oul 5 oo B bn | & dpont A N EA 3 me o oSG ARG 3 3-2
RUN-IT), | Pl s e e & sie B ol o el o Tha Lo " o 1 e sz u 15 51 B Gar e CEe wissan 9 heiedl o 3-191
SPECITICAtIONS| PNy M W o BT Ry o o A e Ay 08 N S B Tl b A g AT R B 9 3-190
Engine system description (See Specific item.)
Exhaustisystem-and tUrbosuperchalger = a4 g & F e v o6 g aper &0 A SR N0 % SR oaiie - 1.18
Fan and accessory drive housing, rear {(See Housing, rear fan and accessory drive.)
Fan control valve (See Valve, fan control.)
FFan, cooling:
vssembIyi M oo ms § g Srr St e e e S i GG R e e R v 5 e e 3-112e
BISUCCIGITARCE = scwmim & missa Wiasa Seabeas w0 Me e f i s g i) SRS i i R e g 2-21b
Elcaningy PSSy « yoiw ol 7 S el S N | Wl s b b e e A e &7 e 3-36
Data) 1 o D G A s e we e e e s e O e e RS e SR LR e o 1-24
DesCRipliQny TWNEw S | e 4 s ol S g S e N el o i o el e o gy o e w2119
DisaSsemibly: o= = . . iicu mewia G SornaRl S s et SRR B Wi aeTe SR e e 3-112a
Duive tafostand iotations, ==l 4.8 & Lot 5 s oo af vond] Brth e b a0 g i e R 1-25
INSPEERION! LiiGusmal rarr s 505 o mie aniari ‘s Sviaira Eeraliiian Govkid Yol A e s A S e ey R g 3-112¢
INSIRUABO NG oi0. 2o rot scmgerih 8 setbiinl Bsisen arrsrn e hra) ol AT AT 4 T 08 ATl o e 8 B rrd, (0L 2-38b
.................................................. 3-189
Y e S Ol e e T B e . B o 2-38a
................................................... 3-6
e DA O . il raiarelie Wil S rsrnl e R R e AT T et ety oF Pt 6 e B A 3-112d
FFan drive clutch, front (See Clutch, front fan drive )
FFan drive clutch, rear (See Clutch, rear fan drive.)
“an drive housing and clutch, front (See Housing with clutch, front fan drive.)
Filter (See Specific item.)
Fly wheel:
EICTNIMIN s hce e sinsisim s st eratene e T e e B e A N 8, e 3-36
DesCribtion! ¢mvs v #afe'd sveis s DS MedS svavers $RIN e Wierd s sail EaA e RO % EratE g 1-10
INSPEEMHON  souum 30 wumisesn smin'te srdiisiis Sie=dive soeimie WEfif Sm Wbim s rhegs soais sraisis o wosce - 3-60b
INStallation’ wwom s smne d S & A SONEE SN B Dl WML BT RSN B, & aidls o 2-32b
.................................................. 3-162
Bemoval . s%n 5 indie 5 R B VAT SaE SV B RaE WE Ree e i E SR B eieE BaETe e 2-32a
................................................... 3-32
Repaip . 1 %% 3 v 8 5356 5 00 5 SEeR SRn 5 S ah Bas R alen aNls BN B il oo 3-6l1c
REPAILIStANIMRAS| ., svavin i wiions @ st sneios Soaui i Wei Hias S % SR STanie s SIEONG - T table 3-9

Flywheel adapter (See Adapter, flywheel): AVDS-1790-2DR
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4-10
49

4-11

2-80.2
2-80
3-26

3-238

3-15)

3-202
3-201
3-200
3-201
3-201

3-200
3-58
3-200
3-200
3-28
3-60

32
3-1
1-22.2
3-1
1-10.3
3-221
3-3
3-1
3-246
3-246

1-18

3-172.1
2-53
3-58
1-22.2
1-18
3-169
1-24
3-172
274
3-245
274
3-42

3-172.1

3-58
t-11
3-89
2-70.11
3-223
2-70.8
3-50
391
390
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Paragraph
FFlywheel torsional vibration damper (See Damper, torsional vibration.)
LEOWMSAN TECORAS = ™ 40t ¢ afll ' - . © % 5 5900 i o et o s s Fiee s [ & ARG e B A e 1-2
Frame, upper cover:
InStallation <. . 3. - 3. o0 . @5 TS F SR T Ve F AR e AR S R S e 3-189
ReMOVAL g o v des g ammie mram o 5 rsiosd 5 e eam o0 e 0 ehe) o sy o ei s o ddiaa siets - o 37
Frame, oil cooler and associated parts:
CleafiNgl sz or BAF s G @ e 5w i el v e 1 e e ) 3-36
INSPEGUION. B . ..l o o e o mapne o o S8 S 20 e Tnd IR (o SN AMEONY i (S, R e A e i 3-37
IRStAlAON op > sis o e © 27 F 9 S RGBS R SRS B e ST R e ok w ek g ellsme 3-187
REPAIL B . TR oo v oo om0 2SIk b 3 (S B Bty AU AR P & O o 8 e 3-38
Fuel backflow valve (See Valve, fuel backflow)
Fuel backflow valve bracket (See Bracket, fuel backflow valve.)
Fuel filter, manifold heater:
NSSEMDIYE & o ot s g w o & A o B o S B e b ek % A o o B LA, o e 3-143¢
EIATINE S e m MrwE N SN S R B A DR - oo o s el e cwalle o e ol o emols onal 3-36
Bala .owme o me = i g e 3 e e s e 5 arense B HemE AT s - ement TR o enie e SR go oReqe ST 1-24
[BISASSENTDIY, " mwmnr Avcwr ¢ w3 AETEE R AL e & s F e o B o o o ik o SAd 3-143a
INSPeCliONN o 3 casn: 9 GHe 1. e 1yt S A prt IO o, ST B + %y TP e TR TLIE & ST 3-143b
MASEANARION =z e & 1w s @ a8 A E S E0E b d s bl @ it o e e & ek 5 sme 4 sl et <his s 2-43b
.................................................. 3-185
REMOVRITNS . F mme e aewe = ok B s e SR Sl 8wk sniaiila gy o Hiske - So i lome § Rl 2-43a
................................................... 3-t1
REPIAGE: Mo s Ak S MIEE & S0 B S B e s s oF 1 O - e s o hade o -alE: slede’ 3 S0 3-38

Fuelfilter, primary:
ASSEDLY =% - rvmms amvem owop SR g FEESE I 5 el s gk s R Ol @ Dl LT S 3o hadlB4d

Cleaning s © o o o e w oo®s o i s e s RN L e w e e D e e 3-134p
RALE F = AR Wy e SR - e SRR D B e I ENaE & AW ke - ikl 5 alme X eV Gk @ 123
DeScriptiDn, Lol . o o o ori o e sleisE manme ) St o Miae Bore h MM AN N MR S sl L E I1-16¢
DASASSEMIY] = ar @ acme & or Sl GrEEE §BE SEEE S ol 2 va = ek sy X kil akslis 5 spelle g 3-134a
Elements:
INStalation r - 5 . 50« maTEE i GRTER B ISR R G SRE ST STeYERE 6 s e s ¥ o 3 2-26b
ReMovall oo o oo o wen siwntltn i sorsms 5t iy b omo a NEOrE B A S S B oSe b SOk O . 2-26a
[nspec(ion .................................................. 3-134%
lastallations o0 . . o o o e oo 5 Frwe w e o 3 o RN R ORR SRR o 8 Sk B 2-25H
.................................................. 3-182
REMOVAL .y viie o son w srche & sl B e 5 Sieabee 8 off o sEip Sees ook oy S SElE sagt S 2-25a
................................................... 3-13
REPDAE o) 2w vie w ol & e Toge 2 d S o s F OSE P D R B AR A ek A 3-1345

Fuel injection pump (See Pump fuel injection.)
Fuel injection pump fuel tube (See Tube, fuel injection pump fuel.)
Fuel pump (See Pump, fuel.)

FUCl DUTEE SYSIEM . . . ir o srcsn ooome o o <50 B o Ga® o SBEE & o 1 5% fo Siondd 7 500 o fo¥are o o 2 3y & 1-16d
Fuel return line, intercylinder:
LStANAtIONE & sr o s ae comsrts o srire b, et e % e g Wik, n s nees A del, Dels sl 2-30b
==Reamoy.al S . ey e oy e e e S <3 —
Fuel shut-of f rod, manual:
RSEEBIY, ARn . . 59 e e 2 SRR @ e e R S P E Ohk amel s 6 b ol o we (o ameke o A 3-109
(O T e e T e e R N R e 0 e - 3-36
Disassembly. . | Lol L L Gk S e B e Soaiiets WU TAH Bie st o o = o Has 3-106
IRSPecHion) IR G croas = simis Wk 'S U SOE T TR WAy wecs e d s Tk 4% A R SR 3-37
IastANAON .1 . Zoaratmsa SRR - » 25 0 G & G i TR R W R R, AT smens o e 4 sk ke 2-40b
ReMOVill 3 R mol o i ) b o e R S TSR whh ) S SEe s, frid NP e T ) Mg 2-400
RN B o™ v o, Waipe R B SR e SRS e e R R e & ) oo ke aleRe s el ke 3-38
Repair staldafds] o .o o viv o oo oo rimans st b P s B o B e o e E eE R i e e R e table 3-28

Fuel shutof f solenoid (See Solenoid, fuel shutoff.)
Fuel system :

Wata’ 5 e e p W R SRS T S e S R G Ty ek ssls s € 1-24
IDeSGIiPITONE o « emus Wit s=swe s Flay: o B 5 b s . S ] drad sepm. e 4l o, [ ety 1-16
Fuel tube, smoke generating:
Glea iiFe, S i wl o e e Srsy B S i 57 Sl A% e et TR, el A, N A 3-148.5
TASPECtYCT IR s =ar: 1= il s oy 397 4 B Al i e e e i o BT o ol o Gal s a2 U adome G 3-148.5
ISEAGIGE & . ge e o o as 5 b6 e R s B 5 A St Sk A e e § B e 3-185
REMOvall DSE B M 2w m e 1Sl o 2 syl g e e S of s Seeme dhe ) o e Tpead) 3T e b e 3 3-lle
Repaiil| o on 1f ek © talar sweues, sE & daTamsehm e main b e hert - s e ek e 3-148 .5
Fuel{Water separator filter and elements:
A SSAM Y I . o T 1o i e o (e AT S e e AR N A s - 3-135¢
Cleaning "oz ol BNl - LS S et SR S Ui o e e e - s e e R SR 3-36
LMALAL o mimen £ @TE @ one @0 EmaEETS o S ey W o e s e SRR C et @E s e 1-23
Index-.6

Change 3

3-202
3-58
1-22.2
3-200
3-201
2-78
3-240.1
2-78
3-12
3-60

3-189
3-189
1-22.2

1-16
3-185

2-65
2-65
3-189
2-64
3-240.1
2-64
3-17
3-189

1-22.2
1-1s

3-202.2
3-202.2
3-241
3-13
3-202.2

3-192
3-58
1-22.2
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Descriplion® & #. . %m™ £ S8 b cviae 1 $oons § B I el S A 9 W D BHE 0 e - - o G e 1-16 1S
DRSASSBIBYY . g o ok - LAEOE L oa. SRR B A ST S 6 e e g R ) e 3-135a 3-190
Elements:
INSEIEALOD o o ol deoae T e % A ATWAD R N, BN WA el b N B ¢ s o e 2-24b 2-64
REMOVall .o « Fmird & e REame ¢+ o e 8 RGO rde [ e ) St a Blc e B0 D Eern o = S 2-24a 2-64
INSPECHION . S0k § 3 8% oioin ¥ o ois s w0 ormag o8 s 8 4 4os g otene <5 ol & Bara ™ opome & & wwh % Aired 3-135b 3-192
Installation) o @ ok - - B W Wp TR - MET R B AL D I T AR W T b s omelke 5 e s K osd 2-23b 2-63
REMOVAl 45 Fre o BB 0 i % e o0 o o o g 8 5 o0 s @ oot S G os e o B bR e o em i RS 2-23g 2-63
................................................... 3-14 3.18
REPaif smies 1o oo, % cp8% % o B 9 openp o) smems o SRl & s as & Sk b i 1o ol Agm o o cmof o) 3-135% 3-192
Gear, accessory drive:
Cleaning”™ = L9 % MR % e A 5 o B o e 0 s 4 ks Sre wmescs 5 T 3 U s Y O 3-36 3-58
INSPACYUCN , o o + Siste ¢ wo B E B E L ADIE T TR b e e @ 5% N SRRl o ke e e 3-37 3-59
INStallaltion® = § % % ol 5 N o b oo 5 Tmera o SN B e o e = by o ol UO%ETE s 5 O 3-162 3-223
REMOVAl . v Falh o B o sig B o o ohe @ BEME @ 0. 5 00all 0 Sl 0 T J oo o sl & 3 e oy 3-32 3-50
Rlepaifi 5§ F5.2 « i & Sowm o o9 & 5 5% e B GIOGE 5 D0D b srcals m ol & w ke o seems & dpet @ S 7 om 3-38 3-60
RepainStanda@rds . . . . o oo o eee e s e e e e e e e e e eie e B e e 04 e sk W eierie E e table 3-9 390
Gear, generator driven idler:
ASSCMDBLY, £.5 5. F F 5 g e mors o mensy & e o Fo MR N R e S E oS AN g 3-52¢ 3-80
ClRaNiNg Fp S r o 7 ormE B o ¥ F 2 0% F 3 %6 o 30600 & ieme o als [ sl = daas @ 8 s B 30 3-36 3-58
DEISSEMBLY 5o o Gte o smere o b oo i s = e BASE S e H o B S Bkt B RAs B e 3-52a 3-80
INSPECliON! Rk 5 9 b offm m SEI% 5 5 SFET & omams] sike o dhelle o cms e smesls ¢ smenlc 5 a4 5 3 3-37 3-59
RePAiRIr=nms il _ o B 300 B, L L g, B R B b e N g B e sy S e g g 3-38 3-60
Repair'standards . . . <. . Smm s 50 o 5AFTE o dG6 AEG vl s e vl Femeh o le 5] o o @@ table 3-7 3-80
Gear, generator idler:
Installation i @@ e. £ 5.6 8t 5 5570E 1050 BEGHE @ seeve o8I o sl Tl u el B Sk - E G - 3-161 3-224
RENTOVAlE om0 S0 m, 5. o o L By e N A Bkl s s @ N ey i o 3-34 3-57
Gear, starter driven: :
INStallalion]nd € Vel . Fame w0 o oo whome w0 moms o B 05 B Bt NS BN el 5y PR s o v ) 3-160 3221
Removal . owgdk.m: @ @ 5r s abe 5 omeE ames b et w ol e G o s ol ohe 3 e B 3-31 3.47
Gear, starter driven idler:
ASSEMblY | Tkl anr = v ST Sl s e s b SR T e sk TS Tede I e ¢ meLENE 3-52¢ 3-80
CICaNME ® . 8 Some 6 el e Tl o T o o non e FTE 8 20 S0 B0 w0 el o s A0 o 3-36 3-58
Disassemblyi = 550 twmn Wi s Rl e L Eem s 30 6 o ver o el i B ol s e gl 5 A0 8 @ - 3-52a 3-80
IRSPCELION. 52 Bl cus n s coalhe Be o omeme o ol o SRCp B U T g o ol o Nt M & St 3-37 3-59
REPAITT 7o) o PE B 5 o - 7 T o 5mr 51 SeFr (1 e @ G B e o eMshu s et W iewy S SR @ 3-38 3-60
Repairstandards . . . ... ... ... ... ... . . . c..... LW i e s B e s 8 table 3-7 3-80
Gear, starter idler:
InstBIAION # & (wrd s S 2 snel o 4 i o w2 e B s L e e R e e 3-161 3-221
Removali .. "k g ammh ol v oS5 5 Tonme TETEIE Ml T Sath Teme s al e - o ks o see e & S0 13 3-34 3.57
Gearshaft,generator drive:
Assembly AVDS*79072GC ¢ 5 vtz 7 I6EI6 500 ar S0n 3 66 4 ke 5 o ke S smeme § asse g E e S 3-51a(3) 3-79
Assembly AVDS-1790-2D and AVDS-1790-2DR . . . . . . . . @ i i it i i e 3-5156(3) 3-80
Cleanings 5. .. - 2 FBLE-F 3.7 6 WS 6 T TIWE T Trens BT o sk @ s 5 slke = smsie o A 1 < 3-36 3-58
Disassembly AVDS-1790-2C . . . . . . @ . it e e e e e e e e e e 3-51a(t) 3-77
Disassembly AVDS-1790-2D and AVDS-1790-2DR . . .. . .. .. ... . . ... .. 3-516(1) 3-79
INSPEELION 52 [ 8§ 5. 6l 7 59 5 5« o o wsis o mee o smspie o ois o WG B e 2 o K b N HE 6 Bk 3-37 3-59
JosStallation e . . 4 &k - 2 & 5 5 GF = S . S G DWIL GG G oRE o Sk 5 o e G o S el 3163 3-226
REMOVAN 5 8. c 5 507 5 50 B E - e o s e s st o siatiis g tiie o FIoFe 5 ope ol 5 0 & g AR B W50 3-34 3.57
Repaiit oo o NP . ok SRk JRIEIE 3 0. F NG 5 SR s R oG B e o ks G G s HCEE & 3-38 3-60
Repair standards AVDS-1790-2C . . . . . . . . . . i e e e e e e table 3-4 3-78.1
Rcpair standards AVDS-1790-2D and AVDS-1790-2DR . . . . .. . .. .. .. .. v, table 3-5 3-79
Gearshaft, power takeoff: AVDS-1790-2DR
Cleapin. pog ok o o - w3 TR AT S EgEET N A AR RS g N A, o et o 3-36 3-58
Inspection’ Mrrs s o) ESiM P opedff somuim o srere S o gsie oo Tb L S0 5. S 3-37 3-59
InS@IEAtONS .. 5 ot @ o e 5 JE EE R T NoiE EEE R A At S A MGEE sToe o a2 3-163c.1 3-226
Rempoval, 500 © rmd f S v 8 e i 0 omaie o B a0 SR B Gl 2 E o Tl R T o e 3-30a.1 3-46
REPFiI s rwwtows J.mw, © o . o o R Y T g TSP R NONA AP et By e Rn .  ele f Re 3-38 3-60
Gearshaft, starter driven:
NSSEODIVI & 75 ok STl o o seers o Tl 8 B [ SIGaE B I B O AR B P o el T O 3-50c 377
Gleaning! & ¥. % = LEny R A mlie @ o e B e o e X e mee @ ol S ERe  AT A A 3-36 3-58
DiSasICbIyE s & Cw. o e s o TR T BLGIE £ ST PN N N R A o R e . g W e GG 3-50a 3-76
INSPECtiON] o e . W, o o e o1 o oM oS e i c oS Bt e 30 LL e 3-37 3-59
Installation! FERC v rmcs. $Tums o GRS T ST Bt e e e N o o e ST Yl 3-160 3-221
Removal, 8% 5 o= sl © S8 D9 n arews e @ o0 ¢ B (S e i Gl a7 e Do bR 3-34 3-57
REPAN Sty LIRSS r T Cawa. 75 8505 S & o € A n AEEn e A o Asn g Lt g S A 3-38 3-60
Repdifistandasds ' & 20 & wr™t 2w e woome @ it ool o eule Guoe g e 4 ek o F T o S table 3-3 3.77
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Gearshaft, transmission drive: AVDS-1790-2C and AVDS-1790-2D

CIEAMINE © @ 5 b 3 ol 0 oo 15« smie oo 8 smins o sig b omoie = omed o sk & S g d &
ISPEChiOn] £ .v.. =tk £ 4=d med b 4 8003 )y Aods i 8 b Rele |, SR B g
InStallation; r 1. . S - & 5 wdel § d i o) cmd - silcms o ol B oldRe sl el o
ReEMOVAL . . ool & ms © o 1o 8 5z o 7 ol 17 Sa quew: s oo 4 309w & AN
Repalin gfor. v 80 & -Brae « dae ne o sugiild ® e s o oy g oo me s ke o e K e Wms
REPAFIStANUArds & : sl = .= i % g 7 % 5% @ oooys % o o s o . A 2 S

Generator:

Dalal 5 o ol 7 stk 500 5 o 2 et B R 1 R L e T T R B

Installation AVDS-1790-2C . . . . . . . . e e e
Removal AVDS-1790-2C . . . . . . . i e e e e e
Installation AVDS-1790-2D and AVDS-1790-2DR . .. . ... ... ......
Removal AVDS-1790-2D and AVDS-1790-2DR . . . . . .. . .. o i i e

Generator drive gearshaft (See Gearshaft, generator drive.)
Generator driven idler gear (See Gear, generator driven idler.)
Guide:

Installation AVDS-1790-2Cand AVDS-1790-2D . . . ... ... ... .....
Removal AVDS-1790-2C and AVDS-1790-2D . . . ... ¢ . v e v i i v ...

Heater, manifold:

ASSEMOIV Er "R & - 5 -golae - chmcpue"ie ol oms By o) oluelges ol ke clems, @) ek o M ephe s
CleaminBe v g 2 Angs ol emnd Mg % g0 gt 4 nes, . 0.0 . AD5E 3 R 4
lata ™ " oo 3 A L re ) e ke G Shells e ke e SN el e o f ol e g
DESCriPion! st .. saf | il o Seh 3 G v B F 0L A e % B b ol o 20 L
Disassembly BN o L 1 anon i B 1R R ok ke el - e bR T ik
Inspeetion. = & @ s=dn S8 o e oL om0 = Boon Ad, ML e s
Installdtian | Mir e W0 0 o TR o ofWh s mis  geae s SLDde TUYE & RIS i
Removall ‘o ¥ e ot 0. o 290 de e L o e A P
ReEDaiuat®mr. ol ¢ 270 B SCE o N 3 gt o B N Ju- SRR e N IEYA 0

Hose, fuelinlet:

[15tal1atian (MW 2. \o clem. ™ ey, PG LREg. ATl G0 PN By aut £ SRR S
Removal R e B R Dl TuSc orass -1gad GF SR lema SRS ) Gl CFs

Hose, fuel return:

Installation, P v he. crlne. oo s s ameille (oo sme te ok smi’ B oliads™ o ol o RS e 8
REMOVAIE et 1§ e g N g g B0 0 b oy o gt o e 6 B apbom, % i Aprll B

Hose, smoke generating fuel: AVDS-1790-2C and AVDS-1790-2D

Installation” = A s w =T el P lr = e NN D N, o MM
Removal & 0 S e ke el oSl G x5 aeiee Gr Tl 3 T o e

Hose, turbosupercharger oil:

ASSEMDIVE T o o on e o il o B S o ol b Tt o NPT
Gleaning 4 - 5= £0=, - Gl ol uai e AN F T L e e T o
Disassembly . ... ............. g T S P [P Py, a0 at AT
Inspection . .. .. . . e e e e e e e
InSEALIANOMI 57 B by vmein B ol I e B o v My e o B N T gt AN R N B
REMBVA') s webaat r. " o o v or oy oo, e W B o 4, v 8 et N Mgl Uy ek Aghe

........................................

REDAIF & 5 s on L Selier 5 om0 mpre=t B gpomen, % dpnis B ot 5 M B L

Housing, crankshaft damper and oil filter:

ASSEMBINE . A e e e ek D e ok 0l h s R D s
EleaninEiuw: T e of 40 o 3 e C T Kt » el s kb L - Swee ATEe %5 30
Disassemnblyl BBF el FERE g vl e T S BT el o
INSPECLLON 5 V0 o™ac ik 9 o T Shdne s e ST RO AT Ak e 5 L B A .
Installation . SV 5 I o e & Fohad et oot oo e L0 B0 YT
ReEMOVall |55 E LT = Brgey - g6 5w s b ARTE S I e e 7Y Y0e
REPALE & Ak b ¥ o DolE « orl (6 it S Basamse O wmiie & fame I & cac
REPAILSYAMAaTdSs! = s 8 0k s o - 5 5 S9978 5 5 05 A% 5 Mgk s Agg B s as

tlousing, crankshaft oil seal:

Installation .« clme « wmeme saissi Aol v liome o sl o skl ol 5 of Swll 5
Removal . ............... A Y Sy el b 5 Seflie et h

Housing, front fan drive:

ASSEMbIY s s cen ANWEE Sl 8 S o spens Fhpe 5w 5 SRR 5 N
Cleaning= o A e Gt Lo G D st u omaE Tk G oglll T SIGEE
DisassemIbly (3 = came F s o Rl e R, e & Al 8 n A
INSPeCtiOn T = il rmde Fadel o Rome » ki o Sl ok o Foms 18 Gils 5.
Tristallation wed o wpel i o b lue b & toee 5 ONReY BN seed g @R s e b D s
RemoNallie ol @ o0l wealiie ssills fe o poanTE Hme Sl Gl 5 welE o s b
REPAIL == Sply smn'n b o o s ek Mo & Sl 0 0 5 e N E b e o
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3-128
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Paragraph Page
REPARIMANIATS s w0 i M e T e - cosme e g ok & ot o lod - THE B ARG E T RMEE . . table 3-21 3-129
Housing, rear fan and accessory drive:
ASSEMBIY. o 5 Wewt % 33, 0% T o o e b tate ol hC o ShOke ¢ ke & - il B FNEE D - 399 3-144
Cleaning  .x |- cEvarasr i R [ o Gl & o g o SR 5 e 1o s S e [ 397 3-140
DisasSeMBlyl = % b n sms 6oz Tgh 4 5 % 5 & vnow o e aBE e g o 0 E B BT v e e s 3-96¢ 3-135
INSPECHION™ & & b vme o whissie s Foiimr © B0 1 3 ok 13 B A0 B SN 0 MeTe TEEN) GLAMREREE DS T TG W 3-98 3-140
Lastafafiontis.  m s w s demie s Junme £ 08 8 0 4 L0 4 e b itk o emessirod m BOBEIE somm U s ne 3-165 3-229
IRICMOYAN mar 3 " ol 'Sk o mEE B ) o B s Wl s il c ol Bl O IEE N ML NN E 3-26 3-37
Repair . s BT ot i 5™ o o Tl e s AN R aem oy s ge e - e 398 3-140
Rlepaig/stEndandSog . 2 2 8@ @ 2 ot o 3320 o abe n sais s smese o 28 o s o e B MDA T TR R table 3-23 3-141
Housing, turbocharger drive (power takeoff): AVDS-1790-2DR
ASSETIONY, s 4 omeliZ A i o b o 2 3 ABOE 3 P . P o il T i e o aerme v 2 ool d 3-61.5 3.94
CIEANIME e 5 i ae 3 sms o s sl o T w5 e B @ 5 Dsm 5 3 Gma 3 ATE L 3 AT E A DG 3-36 3-58
IDi5asSEMblY; 2 v n s o mom e L L NSER 2 M - A % 0 B R ve o Dl b e e i 3-61.2 3-92
TASPECUON" .. . o e o 5 seie o b ps ke sy oo o is afions o+ 3 ok B 3 o) B Fowmm 30 -7 s e Lo 361.4 393
Installalion =« = ) s e 0 S s 8 Doyl 2 9 056 % S B B B R s e s - o = o o S 2-49.1b 291
.................................................. 3-179.1 3-240
Remevall g 3= 08 . . =p Yo h owic T ul S P - aef g oo o ame s SW0E 249.1a 291
RBPAIT 2wt o o Sl @ sl § Siore G g Y o] S He s oG S A ke e e e e VTR R B R s 361.4 393
Repainjstandards =00 4 5757 5 sl c B 998 5 N o 5 A B E Y 04 &€ 5 G e o i © s e € 9 8 table 39.2 394
Housing with clutch, front fan drive:
InStallatidn . o o oo v v v oo v Gl TR Y AR o B B N En s o o v RS ¥ ETROE o e 3-167 3-229
Removaly Fsels « 26 p e ® Belie 5 a6 6 5k o o 0 s o hone & Dok 2 oone B ook B S50 3-25 3.35
lgnition unit, manifold heater:
InStalTATON B s W feren ol [ sl 0 B 1 5] SR B 9 9 B S Sk R RE B i J ps B ow el 242b 2-717
REMOVAlL, =5 & suih & s b sficis & o sl B o ws B a4t & 3 06 6 3 Sne 5 v B n m ok B 3 s 2-42a 2-77
CleaniQps PNs Shsr g Sy = e £ 5 IBE B S = E S 5r e A S E S ST 2 o hene o s i o Tl 3-143) 3-201
IASPEEtioN pf¥o"s 4 ae & g 3 ¢ g WUE 5 S b 2 Al b g w6 ¢ e S ol b B OJE E R Swoews o e 3-143b 3-201
Improvised tools and equipment . . . . . .. L L L e e e e e e e e e e e e 2-6 2-1
[nsert, Hetical-coil:
IVESCHPURN. & o6 & wonlie & sente & Ciais o el (@ i 0 Do 5 sl woteey T Sainins & msis 46 A e [ 3-37k 3-60
EnSpechion . & &G vinay & AN BaE $ Wk FEE s YA YANE PR S e e b e . 3-37k 3-60
Replacement’ ; . orv o o ase » sipis o 3w & sosleom wals 6 e 8 S S TR S K PR e 0 0T 3-39 3-62
Insert, threaded:
DeSCIpUBN i o o tus o v s o FiEtied EaieE @ ST ¥ RACE S STRA eAsariy Mierawalld & @iE R F e B 3-37% 3-60
Tnspection MeAE B ade: B i ¢ e o & Smarill & S "oy B, frire 1., Sl ot oy JEle et SR 337k 3-60
ReplacmieRl £ o . o sl o o » 855 5 G aikly § e S B BEre o eeue e B arEa S . e 8 3-39 3-62
Inspection (See Specific item.)
Installation guide (See Guide, installation.)
Installation (See Specific item.)
Intake manifold (See Manifold, intake.)
Intake manifold heater (See tleater, manifold.)
Lever, intermediate throttle:
InSUaIANON Al & 0w o alil. . 4 R o on sl g B 5 g - E S TG Ok RGN B A e B 3-172 3-237
Remavalr e s Ve e o vass D & NI 5 Sesl @ W e Tn aenstinn o - ke i coihe aenimu i 3-21 3-31
Link age, fuel injection pump:
ASSEMBLY G ST T e o R o o e S W e e T e B ol 3-109 3-163
(EIEATUNZ S - PN AgY e o gl o o EReme = 13 3 & T L a bl JFom o oF N0 T B I Powsman o oy 3-107 3-162
DISASSERBIY s o s s A isidend > o ol S o i s g ol e s e et Ly e e Y e 3-106 3-159
TNSPECUON IS 1 BN S ns v st 2 o b 100 S5 b G i RR e & o Lo o WERTFEN, o o o S L 3-108 3-162
BREPAIT . & . no o ol er saer e s Wa o a5 smels] B e SO B o T o o 5@ TSI E B T A o § 3-108 3-162
Repair-standandst « S & o st 505, 3 e 5 4 K B 5 omome S o v hegr sl o 8 st se s e e e e e table 3-28 3-162
Link age, throttle control:
Installation . Lo ors sseld ™ = s Lopem @8 mad 2T g et T o R ey s e e e e RS 2-40b 2-76
.................................................. 3-172 3-237
Removal, SR L o nlie e G0 e o e s A s L v 3 g e o s 2-40a 2-75
................................................... 3-13 3-17
Repair standards AVDS-1790-2C and AVDS-1790-2D . . .. . . . . .. ... table 3-28 3-162
Repair standards AVDS-1790-2DR . . . . . . . .. . e e e e table 3-28.1 3-167
Location of engine COMPONENES . . . . . . . . . .t it v i e i ettt e e e et et e e e -5 1-10.3
Lubrication system:
DA el 5 0 o o5 ae asT e b o b sk 3 Gl fe W ST LR & o mas 3M A AR A h 1-24 1-22.2
Descripliopfaiiest. wole pu bicienrniiti e e i 22% ¢ W o=0h B oot o sl %o mese o 1-15 1-13
Main bearing, crankshaft:
Cleaning] ™. AR M G Selu m Sesl Pups NSeD B Bl om oma n o0 e oo s Spen oy BLE LY 344) 3-67
Descriptidil | S sn =0 snit ¢ 300 o o onenr B 5 PO B OHGETE 3 H0E B LA 3 SESN S AEEE € e d . 19 I-11
INSPEBLION| & wycr o ol nis o0 o st o o o = & & BERGE 4 DREE B FAEH 5 A F RLAGEE s MCEde R 5. o e 345¢ 3-68
Installalion o §eiv. o 5 ciore « o oo % % o A I B BGe B R B ANl @ RGN B Te R 4 TeEE N % 2 . 3-161 3-221
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Paragraph Poge
REMOVAL = %09 % 3 £ 5 o b v st 5 s o e - o e s e K f oS 2 e B ol D e o e 2 333 3-53
REPATSLANAATAS o v v 0 5 o v o o e e o 5 51 5rs & @ eie's o oo o siwie s o s o s ame b u eie s o s table 3-1 3-7?
Mandatony 1eplacementt: PARES . - . .y o . e o wie oo stie o i b 4 W w4 e bme fe deid e o ah @ 4 e o 2-3 2-1
Manifold air inductionand heater system . . . . . . . . . . .. . e e e 1-17 1-1
Manifold, exhaust:
GIEBNING] o= W1 5 PUE 0 CIOE K o F - ome - omole s welk s dholl’: Jacm v Al o obome & 'S e o 4 3-125 3.181
IOSPERMON, vorw wuiie B % g o w7 & 9 5 2 W . ol A SRR B SR - B . L TR 3-126 3-181
TOStAllation gue & SEE- - Pha - s ke 5 3 s B ewe o deea 1w sl s eme o o oo § ek G SEmE . % 2465 2-80.2
................................................. 3176 3-238
REMOVal . ok L L o L L L e o e o o B o e b R EEE R . T o g et A 246a 2-80
................................................... 318 3-26
Repair & 7. L p o g i e e e f B SN 6 R TR R G § 5 S n e g 3-126 3-181
Manifold heater (See Heater, manifold.)
Manifold heater fuel filter (See Fuel filter, manifold heater.)
Manifold heater fuel filter bracket (See Bracket, manifold heater fuel filter.)
Manifold heater fuel tube (See Tube, manifold heater fuel.)
Manifold heater solenoid valve (See Solenoid valve, manifold heater.)
Manifold, intake:
ASSEMBLY T2 ST | o o o o o o e S D EEE g ol e R T BT L e 3122 3177
CIEFMIAR. T 0% st = o = o v s e 3 O 3 ol 3 GIE M0 e B 5 Gl S - cme e w e 3-120 3-177
TUSasSe MBIV . . .o g siss o ssms s RS o el s sl B R G % D g g gt e B e 3-119 3-172.5
InsSpeRtion' Givirer @ e @ TR 5 5 S @ 0T B TS L -l s kol T Gy e Tme e e oms ol ik o 3-121 3177
INStaAllatIOn] o oae T eiore § wipeme o i SIS B S o S D SRR A RS % e A 2-29b 2-70.2
.................................................. 3183 3-240.1
REDIONA] S 2% Ll ek b B fome e o W e T % M et M AR b SASE b Srrome 8 G s D 2-29a 2-70.1
................................................... 312 3-15
REPA 5 o 1o ome B o B o e o W ot & s 8 s b S eanene e, N 0L el e 3121 3-177
Meter, time totalizing:
IASPECLIONT . ope « bV et A e T S a i T H o ole o § e e S o St 3.148a 3-202.1
[nstallation AVDS-1790-2C and AVDS-1790-2D . . . . . .. . .. i i e 3-187e 3-243
Removal AVDS-1790-2C and AVDS-1790-2D . . . . . . . i i i e e e 38 35
Installation /AVIDST790:2DR . _ .0« . o ciof ke e v e G SR Al o e B b G A o s 3-187¢ 3-24
RemMaVal AV.DS-B790-ZDR, 5. . €5 am o @ o212 015 56 o o [eheriaeiTe = sols G105 <hkome 55 on oL e fos va o o 3-8.1 3-6
Test . .. ......... e U S e R S e S 3-148b 3-202.1
Module, starter low-voltage protective:
Installations Eanly OBINES o o« = 5w ags w sisn @8 806 o weme o bwmnr 5 an 0% S 8 i b 2-45b 2-79
Installation, Late engines . . . . oo o 5 5 sibiv o 50d e o s = i s ovm e 2 e e s e s s e e e e s 2-45.1b 2-79
Remaval, Bamly/engimes! . o . . & 4 o n D5 v e sae b e A B e o eee A e b e S 245¢ 2-79
Removal, [aterenginest . ... . o . . @ £06 s+ g ok 3 shaie o 2@ & o sisny & slsnsl e shonie v s e o 2:45.1a 2-79
Mounting base, front fan drive housing:
InStallafion . . 2. o o o s e s n s e s m e e o ol H sens S s o s e s slene la ol ebs u BLabe lol B 3-167 3-229
REMITEN . mrre 2 5F ous oF 6 3 ome % % 5re w03 82 78 5 3 oo 5 oBE o 5 6 e ies waelle o sl e B 3-25 3-35
Mounting base, fuel injection pump:
[OStallation =rwr. 5 . .6 55k & 5 Siue & SURIEYE E SEI § SUAGE N S SONEETy b v e o ol ok (o siwnls o s 3-166 3-229
REMOVEAL St - o o TEE. 7 o oF & Barais 5 o b sk & ks b= K. 5 5 ank € soegs 5 3-25 335
Mounting base, rear fan drive housing:
IBSLAAMONE v o % 8 2 552 8 . §rs 5 sosils 5 apes B S £ 5 5 b oo f e B 2 s e 939168 3-229
RV soao i i o h . AR F c oA, I R AP A% 326 3.37
Mounting base tie rod, turbosupercharger:
Ipstallatagni oy B 0 0 S E b g T L GEE T Ak A Bar el B LS g e 5oLk s 3173 3-237
RERTOYal e ar . miar = T = = L oome. @ Sl sl m shNp | SyS g S N gl = SRE s 3-20 3-30
Mounting base, turbosupercharger:
INSEANACION e 0 ool m o B 1 4 7% & & ssdeda & Swi & e St wetE e S 0 T o u b b s B 3173 3-237
ReNTOVAl, i o o snit o wtee v oo i i % B 5 S ¥ s s e B e o A A e b 320 3-30
Nozzle and holder, fuel injector:
AESENIDIVT s s i b o I R B R S AR N e B SR S S sk o A 8 et a2 2-48¢ 2-84
Cleaning . ................ S NEE D IR TN R WS AL G § e R o 2.48d 2-84
DHISASSEMAbIY. = ool - T = D B E R e sk [ Tk o seis = e oo e taelael e vt o] 3 ese o - e wel S 248¢ 2-83
IOSPeGITEN | Lk o v tie o Sies 3 5 o B 5 SRR e e enafs B SRR B GA G A G o RS et b S 248e 2-84
INStallation = - 4, 3 AREPE Sl & 5 oo 5 5 ke 5 gk 4 o s Este oo s o e s 2-30b 2-70.6
.................................................. 248h 2-85
.................................................. 3-170 3-236
ReNOVAL ™ fadl fat F % Sop 5 ewe n 5 man.s oanl g e oo S e S Bt 2o 2-30a 2-70.4.1
................................................... 2-48a 2-82
................................................... 323 333
REPAIDE . .o b et o & T wr o o Boleh Eiiies D e (o Maae o SHRE B Glgne @ Ael ovoolp J Lglm oy 2-48f 2-84
Repair standards (See Specific item.)
TESHIDBY . o wmornr = smeae w sie o o Eabigaad aedid 3 DR VS F e @ SN S § o 2 g o= 2486 2-82.1
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Paragraph
Nozzle, piston oiler:
ASSEMBIY = . 5% 5 A% S 8. o a 0T P SEGL S o e B s e o e BBk S o w o g B et 3-147¢
CIEIMBE . . voow 5o bogorr v -5 0 F I 0 THRIE 560 82 56 5 o e w4 o8 o b 3-1470
DiSassembly o or - ot SR 0e T fe b AGM 5 2hifle o w s b o eme 0 4 - I @ AENE 4 B @ 4 @ Ny 3-147a
INSPEEHIGIT . oo o oo = sistie b one B ool 2 BN, B smred 5 el b AR BN SR e e goe 5 mase 3-147
lostallation} & Jair o > 6 5 S 3 A% % TR MAL ¢ wkdls g e e o+ bkl o ks 5 AEE 5 3. 6 o o 3-161
REMOVAL s & 8 255 o cnee o onome o wieme o v veni o Bl o R N SUEEY SAETEE . oloBe oo s gl 3-34
BEDais | . .wt STHEE SR B R B G N SR Sy 2 BN ) emle i @ alle b i s oms o oome DAEGE 3 - 3-1475
011 capacily datad == & wiem o moe v o0 s 00 s e g il b e - e b et B e e Slge s e 1-24
Oil cooler, engine and transmission:
ASSEMBY ol Lotk 8 oo B ammie ™ o e o 2o s s B % i g8 R o P B e B bl o ememe o 3 3-111f/
CIRANAY cermie. @ - o . g CLEE P AFE I PN AP N Tl B e o e e e e e s < B3 3 3-11lle
DesCHPION £ 8 "y ot - = o e @ e @l o e o o o D g5 P v e g S e g 1-19
DiSASSGIBIVE B . o b sz o o B S P BUNEE D A N R el T o ame oy S o sl o o b 3-111b
IDSPECHION 1 & % 5 smond & mn w A B e m et - zmsen o - -k G SER § g e mEes E R e 3-1la
TSTAlJAIIT 510 . "o o o 55 memte o e e o ol S O RNy e B 3T e 0 e o 2-27b
.................................................. 3-187
REMOVAL oo v ooy o omoie ¢ oo o oo e o fhe Arlioa 7 gosed ¥ gme e % SRR & emiles b omear geone we o o 2-27a
................................................... 39a
Repair . . ... ... ...... Fe o o B AR A N B N A BRI R G oWy oy o et @ g 3-11le
Oil cooler support frames (See Support frame, oil cooler.)
Oil filler tube (See Tube, oil filler.)
Oil filter housing (See Housiug, crankshaft damper and oil fii{¢r.)
Oil filter:
AssemBIW] i 9 b - <% 3F % o B SR T 3 o o e o ik o e b D ek e E A E e 3-89
IESCTIPWON. St ¥ -iote o oloie o e or o s o o B Sie 7 5 A B 5 B S SR E S e € i e e o s 1-15
Disassembly -m 5% B almc 7 s m om0 E & ol ol s H el & smems o ek 6 AEE s gt . S 3-86
Elements:
Installalion! 4l = G0l o s s a8 ® 50E B ik gl = iy 4w a3 0 ATE 5 a% B oamie w3 2-31b
RemMBValacin: 5o % o ot o male siogne Tl he B 2 5 b R B RAE  amme 5 s s s 2-31a
INSpecHion” ;. . arieno . 5 ST T aRE B CHF TEIGNE GEEN. el g Bt A © nI R 3-87
Repaiia ¥ s 5mae s e . o oFo it b o vsgne o nd R N ek ek SRS . e v e 3-88
Oil pan:
ASSEMDIT = 5l . 2reme fo e i e e b ame o R A R o ko s e o e e 13 3-84
CREANINE vy i e 3 Bl 5L APAEE 3 A I AL Rl T ol o bl v ey e FIE R ITRE 3G . R 3-82
DESCRPLION oot & Sv o o o e s b s o om e o BB S e o A B AR o S5 e e ol ek 1-15
BEasSemMUIVY s GEn 6950 5 YT S A R it - g o e S b o SO GLGlE [T - A 3-81
DTAINUPIWEST 6 5 oF 5% 1o b me 1o o o 21 50 18180 srgorn e g o [ lhe B et A ek S Sty vk o e 32
NHPECtGN] o v o S ST AR F e T AT B ST I St 5 Al - FReL s < PEE 3O0E B B 3-82
IpStallation” 1 Sous s it |« G m e @ e s s i onee o s e A Rl ) B ey o e - 3-164 .
BEMOVA]l o T "Foila-F I8 00 £ % & s M w AR, & G E e e & om0 3-27
Repa il Biosle o il on x aom © unoms o snes o g o sl e e om0 3-83
Oil pressure regulating valve (See Valve, oil pressure regulating.)
Oil pressure sending unit (See Sending unit, oil pressure.)
Oil pump:
Assembly £ L Sumnf R v e @ Dnak gnake e Siaee = oper B gas TEL S W e H aar 3-79
GIIENINE e 4ok - o sl oo = 3 a4 S SRS W A SRR ke b W - pmuse o 5 [ CealE 3-76
Data .. . Ele s - N g R AEEE G T e T o ek s skn @ TR Abm e avow 8 e B Aa 1-24
DESERIPIBN & 3 cocie @ Dl o o e g S N B L iR R R AKIA [ ens o e o ape e oo 1-15
DisaSSEMBIYE o Fp B e w oo SR W NG @ e W s B e b s B e - S8R s Sy 3-75
Drive ratios and 1otations . . . . . . . . . o L e e e e e e e e e e e e e e 1-25
INSPRECHION "5 Amit v -] < @ ST T A B snens o slesis J ske ks o o o v SHB 9 510t NOF £ BE . for 377
Installation . . .. ... .. ... . e Ly 8% & S o el Baend S umne s S 3-163
Removal: B0 5/ m g oot gren 5 55EE ¥ 06 B I Gme b osheme b keme B ke i AL o am Fos¥ 5 ae 3-29
REDAIE & 0 ST e 5 Dile o 2 e i eene s c e FLEE N DL D 5 SR R o oo 3-78
Repairstapdacds’ . - Erar . e e T e m S ke Bl o e SRR 3] S e LTk B EIIE RS table 3-15
Oil pump pressure relief valve (See Valve, oil pump pressure relief.)
Oil sampling system:
ASSEMIY & W i’ o 0 5 St 2w e ol R E T AU S pfeen o anlonk o omale o) S BeETe e A3 3-148.7¢
Cleaning T IrEE. 1 el 3 B 3l o Frmr £ G 6 it o' bl e S LN Er et Ny Fa 3-148.7b
DCSCrIPION) | oh e 2 o8 el o e “ulBr R ¥ ATUR I Ris B IS el l o g Lo ot GBE 8 o) ol oo R P T e 1-15ef
D)iSasSEMblY: o Ere o N 15 cnem oo B ih S o i g e e o ot e A SRk s e L L 3-148.7a
TASPEEtION kit Miois. & mci"e, TWag [ 3000 A il Ay Toce M0 ol o 2R o "amel oo " o & Y 2 PN 3-148.75
ToSPAllation. @ % & o5 = i B 1o o0 o @ 2El G R F e 3 A s R ke B e L 2-49.4b
Removal SENINTE . e e 2 e e e 1 e ) Rl T o e e T I e e R T 2-49.4a
REPAIT Wy Th 72 TR0 n 8 b omersd @ aimenie o woins 0 st ie T AU Lot e o PR et A A o o o 3-148.7b
Oil seal, crankshaft:
ASSEMBIY . = i B S S e m s s s Gears s s el B e B B L . et 3-58

Change 3

Page

3-202.1
3-202.1
3-202.1
3-202.1
3-221
3-57
3-202.1
1.22.2

3-169
3-169
1-18
3168
3-169
3268
3242
268 |
36
3-169

3-121
1-13
3-116

2-70.7
2-70.7
3-118
3-120

3-11§
3-115
1.43
3-113
3-1
3-115
3-226
3-40
34115

3-113
3-111
1-22.2

1-13
3-108

1-24
3-111
3-226

345
3-111
3-111

3204
3-204
1-15
3-204
3-204
295§
2943
3204

3-88
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Paragrapht
CNEANTINE,  © BEET B e oo tmtr st Satims bm oot 8 SHEB % 8 0% o Duduge § omv g % rem mph 3 ag'n 3-36
DISASSEMBLY' v @ ¢ smam Wan = e 7 sl & Tooe 1T o S DN B AT [ o Blar - cme - ol ¢ 0 o ke g 2 3-54
INSTaAllAtION % BTE. o cre w s 15 st = o o w Py s SHe G e § e o o . T G S A 4 e 4 3 2-32b
REMOVAl r o awse A% L S0 & Guz b M- - Wl el [ 0AE & Jhell T -0 W g rhs o omemy s Lo 2-32a
Oil seal, fan drive:
INSAlALION, mmer= mwew: m s @190 £ Bde 5 Pew G Bk 5 e ke B ki’ s kel smeEe o cEe o ) 2-38bH
REMOMAl . oo o oneios sl emons- o ome- o onihus @ X e onlilee o 300 W S B A A LA S Gl B . 2-38a
Qil temperature sending unit (See Sending unit, oil temperature.)
Pistons, rings, and piston pins:
ASSEMLIYA - s e SEE 8 0.0 ok AN O B Wt o o A o 3 e o MRS ¢ S s G A 3.67
ClEaMiNGl o cocmr o -ne © o ome g e op oe o pie o o o SR o Gt A A f LEWE 5. o= el s 3-64
PESCTIDIIGNE =omima v 7 BN S NEE i B L2 S o & et o S50 o Mome g ot 3 & & ol & 4% 1-12
DiSasSEMBLY. .o o e o smome = .ans o momd o one wbol ant 5 et % Bl o R S . e BTE o e 3-63
[ NSPECMOINT —wem reaed & 3l JEAZ B S0 o 0.« oo e B o ¥ 0 s ol % o & RO SR eI 3-65
INStallalion | e crcnsns & omo @ 25w LG Aw v ek o A R o me o im g Sl 5 oo o 3-164
Removale mBem o g o me m 9 0 0 B . o e el o e o W b Pk Eiae o el § AR i 3-28
REPAITY: . caciis & cms 2 705 0 wowe a1 skamd = owm & g 30w - Tol-g0 2P e e es Bk - aced 3-66
Repair standards . . . . . . . . L. . e e e e e e e e e e e table 3-11
Pump, fuel:
PatagiE 3 T8 1T L Fome o Bame D e ne cosse o o cecle & w5l oS0 ¢ WBg e AEd faw 1-24
DeSEHPTION 75 muic smmes ¢ am 976 T AR e 3 S 3 e 6 il B G o R 1 ki s ke 1-16
Dyive ratios and FOLAIONS . o . o . o v b e s s e e s S B e b e AR 5 R T ko 1-25
Installation AVDS-1790-2C and AVDS-1790-2D . . . ... . . . . i i it e e 2-176
Removal AVDS-1790-2C and AVDS-1790-2® . . . . . .. .l . .. . e 2-17a
Installation AVDS-1790-2DR . . . . .. . .. . e e e e e e e e 2-17.1b
Removal AVDS-1790-2DR . . . . . . . . i et e e e e e e e e e 2-17.la
IRSLAllALION: & o= IF A e s B AE T PR B bR o il ek & ke b ek o wkle b 2-17b
REMOVAL o . 5. g onee o ol e sy o oo o ale e emoFfe 5 oFable o MANT 5 Sows & 5F 5 Nlme 5ad @b 2-17a
Pump, fuel injection:
Dala 5 .. o e sieig w e o e s o ey AEEES B AWee o owed b ¥ KA R A8 & s 1-24
DESCTHpOnN, = mix £ nmrr Sr B aewe cn®on S0R0 50 GE S ieaeetE e 4 Ak o e u el diuk - 1-16
Drive #atiosand TOtations . . .« o o v v o v o 0 o o0 o lo s o4 s gee o e e B e e B e b 125
INStallFtion! s o= r ars: = AEYEE Thus ¥ T E PGB NG b sile b Tl o 3 ok B ikl m @S o wsle O 4 2216
.................................................. 3-169
REMOVEl (& 5o e arme 3 sen. T oms @ 5l 5 T o FTE B DS 5 Tee o oy o Rss vy o Rk 3 2-2la
................................................... 322
Removal (See Specific item.)
Repair (See Specific item.)
Repair parts:
RIEpOrting OF €IS . o o <re w g oome o of o ge Bl 8 5o 5 5o o BRAE W e o 85 8 e 8 od i & ) 1-3
Rocker arm cover, valve (See Cover, valve rocker arm)
Rocker arm, shaft and valve:
Cleaning ................................................... 3-70
INSPECMOM| oo o sotris o simoip 9 sogrls o vme [0 SN B o 05 Sl e, a8 o MU L S sen 3-71
INSANAMON pok. 5 o @ ENE I IR RGeS L I [ cLome B el o s A g ake Bl i 2-30b
REeMOVAL nonox sucm v gneme 3 30 p 2% o o B Bl B RR 2 e S i S SeEvm p AR 5 = 2-30a
REpaiTi e sEEwmir 9208 2 e Bl - & o £ iy & Sl » CRFe 5 St et & G0 u Ang 3-72
Rod, throttle control:
IaStalIEtON ¥l s = Srm T E e T 6 ids - i o alc o s o Th s AR o o G el 3-172
ReBoVall ShFE Sieis 9 90 e 2ok it o Sofhanes SRR T RER 5 R 1 AR o & 3-21
SCODET N, 1 1y Y5 s o S o wy P, P N 6 o G e [ e 2 ke 2 [ e SR oot o 1-1
Sending units (See Transmitters.)
Service Operations . . . . ... e e e e e e e e e e e e S B Ay T e 2-50
Shaft, throttle control cross: AVDS-1790-2C arnd AVDS-1790-2D
LT 1Y+ Y 3-109
Cleaning' wE ' ans Sow e oNnm a% % s a7 Trmm B . Fo5 . 9= 5 E e SIS B 5 e 3-107
DISaSSeINbLY . . L o o g s e e e o a o o BT o S T s & Bear S o A Revi 4 3-106
IRSPEGHON ' s a5 = 7 mr @ a7 M5 « e 2% G 0 STl 9 PRI 3 T e Tl - 3-108
InStallaion] Jo . o oo o on o e on s o omitma o o it o SR e oo e b ST At g Tk 4 8 3-181
Ramoval! Bz s sne 5 mre 3aris LEAR 3 .7 6P 9 51 T B bl b o A B S e i 8 3-13
REpair) o L JU UL o B el s o s A . 4 e Rt bt e R . 3-108
REFairistandalids = 55 e 5 95r BeE 0326 FIL 3 5 <60 36 AEE o o 305 < sl e T s e Tyams G table 3-28
Shaft, throttle control cross: AVDS-1790-2DR
ASSEMbIVIIEIERE T w B e e v B 0 T g T R e b A AR 3-109.5
1O T e b T I R e IR s RO T 3-109.3
PDISASSEIMIBIY Tals .« e cnce v Pl o oBiole tor on mes sor ol o ne, ey o¥ o e T B e 3 oL - e o T D a2 3-109.2
INShection " naswrga s mAmsE ot b & 2AFE Lol J Ok BRE GEE 2 e 5 e S el o G 3-1094
INStallation] 7 2. . - ccw o ome e o cdhe o ome e o ol hine o omls of B THE S - THCES B Aae 5 TeAE T ARy ) 3-181
REMAVAL - soerer metnd 3 ow. @ 076 3 JETEE BTG J7H @ A - « b He o o omsl o sk ok s g 3 HI 3-13
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REPAIT v 4 5 550 4 8 & St 2 o o ho e o o8 o onsims 3 oome & 21 oo 13 % oe @
Repair'stafdards .. . ; soeioim s e e 0 ot oie @ 5 mieie o ee e e e e

Shroud, camshaft drive:

INStallation’ « «c v 5 5 65606 m S12670e o o oo e o oie o o o a im0 n s e e e
Removal .. .. i d9e06F T actic 9¢nF 7% « 0% 5 5 5TRE T e

Shroud, cooling fan:

ABSETIY . G oo g en ke s EE AT A E TEE L AT E M MW T AR
CIEAMING| F & 5rvve £ 8 95 . 8 5 Seants 5 S ox® & g oere s s oie [ 4 bieag o o Sems
DISASSEMULY .ilons b o shos b0 o shome o ol v & S o | S N E S Sk ) b
INSPECHiON] 3o % & e £ 5 Bme o 7 5w B 5 S8 f o o @ o =6 s
Installation . . . . .. ... . . . ... e e
Reiioval . . upwps & swank § 5egs © o G © 5 om @ 8 e T S E e
REPall vl & ileim s & EAat & < M55 5 o s © omecqe o BSs & g = o g

Shroud, front:

Installation . . . . . . . . . e e e e e
REMOYAL Tl 57 am. 5o Bl ¢ o B o o weme 8ol 3 AP 3 ARRA kSN

Shroud plate, cylinder head:

ASSEMDIY =& 5 =i £ 8 Bhme £ Bhae w0 marl o mpme o0 o E e i B
CIEAMING 5.1 17 o chvme i oo v o & om®fa BESERE BOER 5 RS Wi SRR IR e
DISasSEMbBIV "5 mwest & (8 Bk SU RS e e s A e A
IITSPECLIONM 7 o on 2 ' o chons o s one + co el Siem N R TETE D R
INStallation] & g e e i n w oo o e 1 o s B S [ S
REMOYAT % 4755 % G5 ¢ sme s o o tie 0 ooe ol 3 ome e or 0o o AR E L.
RegPailk' .| o b ke v 4 W ) [ S T D TG W o 2 A E WA @ AN

Shroud, rear:

LASEAlIAtAON! o . .- s i v & deass Saeiei s o 5 8o & VIR B aTE .
Remoyal Iy 1 Seaws 2.8 S b S b i B e o il o o iLm e

Shroud, transmission:

LSS b Ly e s N gl e T O ) WA o e - I
GIEANINE .44 % 4 Sl 5 sl iiai b s m i o Sen 5 o e s 4
BispasseMBlY | 5 v smines w enwid 5 daiecs 5w sewae v RIS R 921 @3
IASPEGON, L 5 il Brraild i Tl ¥ Raim setitie sustes Sl ) o e als
IAAIIALION .. . & & winsrs & vass 3 Baoe oeRes RIS SRS B 3 A
ReEPAIr 35 84 1 8 o e b sl mdidice B oiihae almAanE st eyaie o ma gl g

Smoke generating system:

DesGrRipiion & e o il = LSl ¢ SRR R o i xe  Ee S 9
Solenoid, throttle control: AVDS-1790-2DR
Adjustment
Idle speed screw . . . . .. ... ... e
Soelengid contralspeedscrew .. .z = ail. o ak o aRE B ATE &
Installation . 2l Sosm o 5 S22 5 5 89 5 5 S0 B o gmere o mime (s 2 ko
: RemoNall o L & w6 4 gl - s B s SOE U SSE DN B S ks
Solenoid valve, automatic drain:
Installation . . . . . . . . v i i e e e e
Removall Lo o v 00w s il m e et @ name b 47076 @ aome n & Sk g
Solenoid valve, manifold heater:
DYESCOIRMION i s 5 sieivia ia oo i & s Sarain BATATE w@teds 1§ BAE 5 6
InsPallation i & « 4 S & 5 50 5 b amie o DU+ vl iy s el e) 1y Sastas s
RiGoValRl 1IN, 4 s s o 1 e, (ST (e 0 b b s G
Special tools and equipment . . . . . . ... L. e e
SPecHie INSIOULLIONS . o . o ¢ o e b o o @ 550 b R R R

Specification, engine (See Engine assembly.)
Starter:

DA e Ty o o s g b s T e e Sl R R 0 R R LM B RS OTRING Th

Remoyal B o 5 v s &0 o of om o sse e won svsesonmss

Starter driven gear (See Gear, starter driven.)
Starter driven idler gear (See Gear, starter driven idler.)
Studs:

GIEAMIINES WL o e K - e N E A L B T N TR Y A R
I'dentTiicalion: N o = sutol & smem. : WS v STl 1 omolne o B TR
ITSPECHIAN | Utk e Boiais & iy o a4 8 o o 5 0 BT AR N,
REPMI' . oy v iy € slmiew® §mai? o o 5 3 mus D T Boe 7o @ @G o ol she

...............

TM 9-2815-220-34

Paragraph
............... 3-109.4

table 3-28.1

Change 4

Page
3-165
3-167

3-236
3-33

3-172.1
3-172.1
3-172.1
3-172.1

3-245

3-4.2
3-172.1

3-239
3-20

3-172.1
3-172.1
3-172.1
3-172.1
3-239
321
3-172.1

3-239
3-2t

3-172.1
3-172.1
3-172.1
3-172.1

3-242
3-172.1

122

2-94
294
294
294

2-719
2-78.1

1-18
2-78
3-240.1
2-78
3-12
2-1
232

12222
1-24
235

234.1

3-58
3-61
3-60
3-60
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Paragraph
Torque specifications . . . . . .. . . ... L e e e e i34
Support frame oil cooler:

Installation . . . . . . .. L e e e e e 3-187
IMOval 52 ss5302 P ddponames ok 5 AoE G & SUNE SRt s oy = B0 7 e R 396
................................................... 39¢
Support, generator:
AsseMmbIYSAVEDSRIAOO02C o« o e o o e e b smome (o slome =i ot spie B8 e B ol i A w e o is o ouiwad 3 T B 3-131a
Assembly AVDS-1790-2D and AVDS-1790-2DR . . . . .. . ... ... ... ... 3-1315
CRANIDE, & o e G v B ek - ol Mg, B sk 4 e n st R EIRIRE A R 3 a4 3-130
Disassembly AVDS-1790-2C . . . . . . . . e e e e e e e e 3-129b
Disassembly AVDS-1790-2D and AVDS-1790-2DR . . . . . . ... ittt i e 3-129¢
LNSnections  taramae: & 5 3 &5 L ome o e ekt o e e - Gl § s ik B ey ko K dadee [ addd W D x B 8 W 3-130
ROpailscesm  crs s g e man S8 w8 Kaws, sen , don 0 e e el A L . . L 3-130

Support, starter:
Support, turbosupercharger (See Mountiug base suppert, turbosupercharger.)

NSSEMBIY ¢ i o % o ol o @ gl 7 Ao 3 @ N alin s el B AR N el ANER, W R 3-131c¢

CICANINGS 4 5 aict 5o o e S ore o T G « T mr o Sl & avmt ¢ o ome I ) e B = Tas B e o s s 3-130

DisasSEMBIVE 5i's - 5 .. . & aen 3o 4 el . S eemn s g rord L. f . . L . %A A Tedn 3-129a

INSPEUioN] 3 .mcm: © 3 s & 1o sls © o - Ko sl o o B e oMCRe & o ke e = GREe ARG @ [ 2 3-130

REPail = a 2 g Yoo 2 ‘Gow ol e, | Me . mpn e d el e Boe BB LN e 3-130
Tachometer drive:

Drive ratios and rotations AVDS-1790-2C and AVDS-1790-2D . . .. ... .. ... ... .ou... 1-25

Test and adjustments (See Specific item.)
Thermostat, transmission oil cooler Ilow control:
INSTAILAT PN | . S8 o s saeie o et o A 05 aeaee ™ o nee s, o0 gV et B WA RO S S e B Rl 2-36b
RemoVal o B Sl w ik o (27 G mian s el ok Sy o o ol @ ok e o Lok R G S S ek B 1 2-36a
Threaded insert (See Insert, threaded.)
Throttle control cross shaft (See Shaft, throttle control cross.)
Throttle control rod (See Rod, throttle control.)
Throttle linkage (See Linkage, throttle control.)
Tie rod, crankcase:
InStAllTCION mar e 5 3 nuf s 1 oa W sl aimer o 4 wor 4 oo e sn Ao IR [0, N Rl L A o 3-161
R e MOV | R e o Mol e’ T Tl S PP . e ax e o £ ax T T R ¥ B3 ) A £n R B & 3.33
Tie rod, turbosupercharger (See Mounting base tie rod, turbosupercharger.)
Tools and equipment, improvised (See Improvised tools and cquipment.)
Tools and equipment, special (See £ ~ecial tools and equipment.)
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Transmission adapter (See Adapte 1)

Transmission housing adapter (See Aday. .nsmission housing) AVDS-1790-2DR

Transmiftersaand SWILEhEs' o | o e i 2 wiis o eiiar i aNsT @ s & sLall o hEE o e« GG BB 1-21
INSTallaBioN. = 88 8 e oyl ¥ e L s 1000 000 o T e b e T e Wl 3-89
REMO VAL s o E bl e Foll Mo Tkl o Ol F e 7l 8 3 -aE B ws B e B AR E R 3-86

Troubleshooting . . . . . . . . L e e e e e e e e e e e e e e e e 29

Tube bracket, fuel injection (See Bracket, fuel injection tube.)
Tube, crankcase breather:

G A S L T e e P L N e T T e e S P 3.142¢
Cleanings” il v asre g sai eaime (TR 3T E Tl Tl 3 x sl Wavse Ve werw s B 3-142
D 2] o e I T T SV AR SRl S~ S 3-142q4
ISPeCHiO N pa et . <L B s i e i 5 W3 % Gl GO G AEE v St 4 ol I PAEE: B Jegt Wi E A 3-142)
EnStallatioll, Sk . stk o ki . S S el e s D e o A B e g e e 3-175
REMOTAT 1l 6 B s o G 5 P B M B © B Rk 5 om0 o5 [ TS AW Agnad Lol K om awens 7 i A 3-19
R Al s ol b o AP aanr BT T [T Sy R T — . 3-142
Tube, cylinder head oil drain:
ASSEbW zr 2@ -rf Sk e oS A e s e e Rl S T ey e 3-1276
CIEANTNE] o o oo = W ienss By aen & guh AT N @t ol m e dln & R K e ek B A E o0 3.125
PDISASSCNDIVA oo e & iome 5 s o -m BaCs o -m 3ok -Sollle 1 Shlome” u -mame 4 BIE ok ol T apnel L Keien e 13 3-124b
INSPECUONN L. ansr &' lwrws SFawenn & 00k, b o msoe o ape o) & o=t B i B 0 i s ek L R 3-126
Installatianl ' deics . ol doe 7 St @i § oo ® o KB S E T delk bt ¢ oalme B alIE 2-28b
................................................. 3-184
REMONA] 5 3tk b 4 2k b o e el a1 il T ofime By 3r it ls 37 omh e b tipntl et o Bl i el 2-28a
................................................... 3.12
IEDAIG & . . aoeip - 5 e b o ot spwiil o EWELA S ARG ERURE R G AR A ke b Bl k| s 3-126
Tube, fire extinguisher:
ASSCMRIY o anah ' o e v S o R S el b TR Bl B A g Bl B e B 3.142¢
Cleanine] ks emihe s b o & o vale (T ke TR o ol o ol omy 4 a e B i Ko 3-142b
DisasscIMbIY Sy r .76 ime b om0 ~ e B o E T ok L S - e s Heeh B oGL o B HAeh e 3-142a
INSPRELION  orivl . omome b o i o 2Tl b o Re B g Ok o o elle B e b on T i S A G G RN 3-1425
Installation . . . . . ... e e e e e e e e e e 3-174
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3-242
3-8
3-10

3-185
3-185
3-185
3-184
3-184
3-185
3-185

3-185
3-185
3-183
3-185
3-185

1-24

3-221
3-53

3-63

1-21
3-121
3-116
2-10.7

3-200
3-200
3-200
3-200
3-237

3-28
3-200

3-181
3-181
3-178.1
3-181
270
3-240.1
2:68.1
3-14
3-181

3-200
3-200
3-200
3-200
3237
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Tube, fuel injection pump oil inlet:

Assembly . . . ... e
Cleaningy =areni i 3 5@ 7« s @ b B3 E 9 TET 5 B B b o il
DISISSEMBLY. . . . o h b - T EE 2 e e e e me el S b
Inspeglionrse e »mask & 5 on o - o @l SGE. BN Bem BN G
Installation . . . . . .. . . . . . i
Remiovall . Won & s.selg @am, p o - snome b - cooDE 5 8 e It
REPAD ik i T le ae o pmoime o & oFofe T AG5 G - TR B i ofeue o s

Tube, fuel injector:

ASSCINBAT. 1 aomisin 3 sudice &5 shris 5 &2 - oJEiE 3 WOME B A i o o
GIEANTEL « cmore v 0 ol B R THm e o fnone B omsmeme @ o) nl B '3 -
Disassembly . vl 5 d i e v el e s e e e e e e e E
[ASPECHION . ov v o v v ve e o e s vl B e E s e e e e
[nstallation . . . . .. .. @ . i it ittt e
REMOVAl . .. oo S i bk SRS R g oe s s oy e o e -
= T U —
Tube, fuel injector nozzle fuel return:
Cleaning v = o ¢ e o wogs X 3 CL- N TR 6 D G e o g
DISasSEMbly] . . % at M aeae gt e e ar e e o e % e o S
[pspection” B = ant e Aola: o - - E CLALEE 5GP 6 5 oHoee
IRSEAllation . . . .. 4 o et S e e e e s e e T e
Removall =wmie 23544 el o amg- B J JE B 3 ACBAR o g
REPAIT . 5 o bl s = 0 B SN afm e o o sk s o oD

Tube, intake manifold:

[fSta)AtTON rom & o ot is w sme o [6 & & Fe o T oime 5 o ol o s
REMPNAL, v v e B ome o m%h 5 5 Mt o o Tk e E e

Tube, manifold heater fuel:

ASSEBLY . . oo . oG s s e S e ® oy e s sre e 8
Cleapingy . 5% one o7 0 = 3 s J el JBOEE B NI 8
Disassembly . . . .. ... . e e e e e e
IMSpectiom & MEE i % 55w & & %5 % o s o o D00 - i 5 %
Lnstallafion! = = 5 r b 6r gl oo Fess B 3765 B 3006 B 3 b
REMEYAl .o o B Bl S e b oo e o 8
RIEPANEF are B ol W m v e o Wellie - GIREIE N AGWNE o e 5

_ Tube, oil filler:

Assembly. MESE prwmm mare. ¢ . 2ol 6 - Sl & Ml et n
CleaMAE "5 G0ap ke = ofiss oae B & s b 7 o5 1o AW an e 4 oa e
Disassembly . 5 .. d v o Pt e G s s e e e e s s
IRSPECtiON %1 F - 51 e % o sacms 0 9 o G = 3 FATE @ W owe 8 o
INRMANALION ol o oo o AR W e A e e wle e s o enoile [ 5 4
Removal Swar's & 5o b o Sl o o« GIE B 9w B T e 3 H i
RCPAIT . o cieire v o o o [ % 5 g 8% F opmegs m auie o 5ok

Tube, oil lever indicator:

ABTEMDBIY. o ciremese smam BB Eae S B Y oo nemw mewn LB
Eleaning e’ sy IR wows Lol P 2 e e S o e e SRS N e 2
BDISasSEMBIY. N NE o & i o o el = 5@ 3 () G EOE B e e o
LASPERION . o orpe ) Be D5 A St E B 2 e o omms b N
Lpstallation 4 e w o Fas g o olone s GiPIE T IS 1 A S R - o g
REMGYAl . .. . i oo f it oo A S on g ogoge s e o fo s
REDA M T ™ S ¢ 8 B o ok & DI A DAL G s
Tube, smoke generating fuel: AVDS-1790-2DR
EnRANANON 0 30k 1w ool £ o sore & 5 AR G B AR ¢ 3 i e
Removall . 0 05 ik 5 i % 8 0 5Re  oa e  o maeie - AEE GG

Turbosupercharger.

Jatars tasgeeey . B8 e A s AW Ay E 0y awm ot
Diescriplion e .os me # 5 800, b o 36 - @ 0% . ¥ S & Sk
DeSchlption | & 5 arwee & v roaeme e 20810 - 5 9@ e T06 5 9y o wloms
lastallation AVDS-1790-2C and AVYDS-1790-2D
Removal AVDS-1790-2C and AVDS-1790-2D . . . ..,
Installation AVDS-1790-2DR. . . . . .. ... .. ........

Removal AVDS-1790-2DR . . . . .. ... ... . . ... ...
Turbosupercharger oil hose (See Hose, turbosupercharger oil.)
Upper cover frame(See Frame, upper cover.)
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.................... 3-138b 3.197
R I 328
.................... 31386 3.197

. ™ 275

.................... 3-137b 3-197

2o % e e w o TR o NS 3-192.1

.................... 3-137) 3-197

....................
....................
....................

...................
....................

.................... 3-178 3-239
.................... 3-16 321

.................... 3-5.2 341
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.................... 3-19 3-28
.................... 3-142b 3-200

.................... 3-137¢ 3-197

.................... 2-28b 2.70
.................... 2-28a 268.1

.................... 3-127a 3-181

.................... 3-126 3-181

.................... 1-23 1.22.2
.................... 1-17 1-18
.................... 1-18 1-18

......................... 2-20a 2-40
.................... 2-20.15 242

.................... 2-20.1a 2-42

Paragraph Page
3-138¢ 3-197
3-138a 3-197
3-174 3-237
3-137b 3-197
3-137a 3-192.1
3-137 3-197
3-177 3-238
2-39qa 2-75
3-17 3-22
3-137b 3-197
3-137b 3-197
3-177 3-238
3-17 3-22
3-143¢ 3-202
3-143b 3-201
3-143a 3-200
3-143b 3-201
3-185§ 3-240.1
3-11 3-12
3-143) 3-201
3-125 3-181
3-124c¢ 3-181
3-126 3-181
3-178 3-239
3-16 3-21
3-127a 3-181
3-125 3-181
3-124c¢ 3-181
3-126 3-181
3-126 3-181
3-189.2 3-245
2-200 240
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Poragraph Page
Upper cover frame suppert (See I‘rame, upper cover.)
Valve clearance adjusting screws:
lostallalion qu. o o oo o Scovag @ ERAWE B ATEINE F BT R o o o W & ows & 5 Ak & shBE B g 2-30b 2-70.6
RENTOMBIL S ® Gume « o1 v me mssensns w5 Srsoden @ Bolees odiz?- = A 2w E 9 e & 5wt & o o o B B 2-30a 2-704.1
Valve, oil filter bypass:
InStallabion . . . .. . - owr. = 5 svies & 5 S % S26HE F [ 4 Ble = sems o gess « Bels & BEN @ o o 2-34b 2-72
REMOVAl sapageam sl .. e ae e MRy Sy e L 2-34a 2-72
Valve cover, rocker arm (See Cover, valve rocker arm.)
Valve, cylinder exhaust:
AdJUSHINE % 2 5 od @ 2 G ER 6 SRR S 6 S0EN o+ 5 oo e e 0 s A Al . Wl - e 2-52 2-96.1
CleaANINE: = & o - ek o whieis & SR S RSN B BTN B T & » eme o o) cmuge = sifuge 3 IOIE 7 PN 3-70 3-97
DSELs w25 U 8 % R R e o e B S T 0 % e N SR oo o e 1-24 1-22.2
DesCHBSIONT: ague - 5 o = 3 WG S0 GO B D S o g e G e o AR AR A MWW WAL & 1-13 1-13
ITSPEctiON] /5 0% o guar - siens s o anw e & o oo me o e o B g geene o e 4 smlaed © eE © 3-71 399
InstallBaoTy o . - w Aeei m o S80S0 906 SR S e © & ST . N N N Y. Y 3.73 3-107
REMovVall i - 6 wote o smeme siama & womiE: B 5 FEE F - T EE J e B ) ume B s B s NG © RE 3-69 3-96.3
Rephilty - Y sy & dwps B 0. LiSSgd, o5 00 e s o o BEHE S Y g By e sENER . L 3-72 3-104
Repaiy standards . g.ovmes i prevmn 35 emndn=s 4 U e « o dme o cmome « sialle B ol & 0T E R table 3-13 3-102
T 2 O R o I e 2-53 2-96.2
Valve, cylinder intake:
AGTUSHNEY S Fem- © -rolel b o s & B Fod e e prwicn - £ 3 ot i € S ok o g0 2-52 2-96.1
CleANiiE s e s ayhie % b 5 SR EE 5 g F el g SEhee GANA N NN A AR R ok & Y . 3-70 397
Dalalr g e b e & ot AR % % RS RS G RGeS R o el & o e = BESLe F 1-24 1-22.2
DESTHIPIMON k2 585 & 5 5§ 5 adime = & bonikd 5 6 Giea @ Srad 3 PR 25T o o e o ul 1-13 1-13
InSpectiion s & . in. ' arel o 3 o S G0 EETEAN B EWIAE ¥ R & ERATN deasUR) GIEESIG N AG B S oam 3-71 3-99
IPSTRIAION 2 A= B A0 B o s v = smsis » & el ® Seem @ BN Rt B e s aoe e o 3-73 3-107
Removal | . 00 i 6 oslx &on s B 5 0 Samale ¥ b 5SS 5 SRR W AT B Sewe A Swed B ARG 5 0% 3-69 3-96.3
REPAIF | 5= Gt o o s it o s B E EMTEGE B 8 Rres 2 Kis 3 Sl o sar ks o Sgr e sl o S 3-72 3-104
Repairgtdidagis n s ok 0 el G i E SeEG B iR R G YeE BAe D -2 g e a v g T table 3-13 3-102
MINE . . o d v = o e e 5l ST 0 6 W R AT § RN B VR eeETE e ¥ e de SRR 3T 2R 2-53 2-96.2
Valve, engine oil cooler thermostatic:
lostaliation, . ..o & ok bog WEE 4 58 TR G B EaTR e B B S ST S TR 5 e Bt o 2-37b 2-74
REINGVOl, B 1. 1 o s o o itiion 4 & SR 5 5 SO e M R O 6 ST W e 2-37a 2-73
Valve, fuel backfow:
AAIRSRE N B PG sy o G e 51 H T A & TR e Tk oM™ Tk I o= 3 T < T 5 I B 3-133¢ 3-185
ATEMBIYS T s T e L, g o sl o ng B S v Be o T b e o sese G s tee fa op o e 8 3-133¢ 3-185
Gleaning ENNINE 5 5w, W o NI R L. e . 3 poe T et TRy AT L, L 3-133b 3-185
DESCTIRIION B T > 50 167738 o " SHRIEIE . 5 23 G0 I 7030 36 I ) e T s’ 3 ghltlas T GUENE JF SIG0E B o 1-16 1-15
DisasseMUaly. cin . s e 8 ol a0l il Ja . o o o Sy DT R g a e e B e 3-133a 3-185
WwSpestion c b . % JEI E YIRIENE B ELAY OE B 3 Bkl o slame s Smelis N Bl & FVTNG N BN E 3 3-133b 3-18s5
I[nstallation AVDS-1790-2C and AVDS-1790-2D . . .. . . . . i it it it e i 2-47b 2-82
Removal AVDS-1790-2C and AVDS-1790-2D . . . .. . . ot it e e e e e e et e e e 2-47a 2-81
Installatiiom AVIDS-E790-2DR .. oo @ cwz 25 5 8 Froe 2 Sz moais e o 0 ol Ginie e e o T aNe 2-47.1b 2-82
Removal AVDS-1790-2DR . . . . o 0 e e e e e e e e 2-47 . la 2-82
Repait. = ¥7 . o o b ot i @ 6 5 anEess @ Sap o 50 5 se o GFemclle @ Jiefie o Tele 5] AFFE T ewionc 3-133b 3-185
Valve, oil cooler bypass:
Cleaming: .y ooy o o i § & W R BT WA T @ BT e w gee B e (o 5 0 A T a0 3w e o gAT. 3-87 3-118
INSPECHION! 5 & .o & 0 i & - o ix @ = m ey 3 BRSO ROSREA R D e o e ke e b o e o 3-87 3-118
lnstallation] . . o 3 rhe ® APNG B0 § @ YA B DS 0 et g ume i A adl A Le e DA D Tk . 2-35b 2-73
e TG o o 4 dlk e T N N L U ——————" " 2-35a 2-72
Valve, oil pressure regulator:
IDSTRATION. o o w10 % e B &) B TR B WA S ANEE S Y SRS RS EE. b 2-33b 2-72
RMIOVAL | 5t 2 fAalifi s ol oo o oo v 8 s S5 ST ol A R e, e 2-33a 2-71
Valve rocker arm (See Rocker arm, valve.)
Valve rocker arm cover (See Cover, valve rocker arm .)
Valve, smoke generating fuel shut-off
CIEANINE " S e o i Ene i s s ™ i 2 B B ey b ke I [ GE @ 3-148.3 3-202.2
INSpechi@n™ s m 3 %l i LB I b o e o B o e S e e B B R L 3-148.3 3-202.2
Installaiony S¥ovaom: - 15uE 5 9 W S E W WE E 2 S o Al g e Ty - e E e T b o g 2-49.3b 2-94.2
REMovall [ Fiblieds S0 o o emume e wyscndells: mam of o ois Seer & i A B o e g e oo ms s 18 [ 2.49.3a 2-94.2
Repair . ouslots farm. o mm gor Buey o I RS dlonE 7] 5 s n o o Jole g omem s srTETA MONS  dmE o 3-148.3 3-202.2
Valve, smoke generating fuel solenoid
ASPENBIRT e ey e R e Bl L DL B Ll e e e e B e BN D 3-148.3 3-202.2
GIEAMINEY T AEE . h o cieals b 5 amEEms £ 5 3 Ak 6 7 S5 Bt s b ot G GUNE 2 sedENE T 3-148.3 2-202.2
IISASSONITLY S s 5 SH E 5 5= 250 4 .ocrene n Sl e o R f oG AG [ S p o s o D son USRS SN 3-148.3 2-202.2
INSPCEIIOM) . & o shoia o oo 50 0 & o 6% B (3 & RUGET 8] = seelie & 25 e © 80 3 o S o fs = b Be & TR R F. 3-148.3 2-202.2
MstalMIOD! s @ 5 =0 ¢ B FE B B - e w4 e e BEE A AR A A NER SR A 2-49.3b 2942
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Paragraph Page
Removal & a's corw 28 0 68 2 8 Pl 5% o = « 5nicie o gt o = 20 & opole oo ope % 4 Suspem v m b e 2-49.3a 2942
REDIE smrome ¢ « ol oo g siome s o sacie o M5 23 AL B F 5iWs 6 CLOWALG 3 fetdt 7 Bufile s Swels ks gl oo 3-148.4 3-202.2
Vane, cooling fan:
CIRMITE & 5 % Sme b s e § o 0wt = el v o v e B o B 3 oW A W ik A s el 4 e 3-36 3-58
INSPeCtipn’ » o coc - o T UG € GUTFR 3 TG T T TGS 3 TMA @ W T 7 6 M o sl b e R e A e 3-37 3-59
INSEANATIONE ¢ 4 5 9% & 5 5le o o 550 e o opiiie + a0 siw o o 1o oo o sms o o meie o 5 S 0 H e e 8 Ewee 3-189 3-245
REMGVAl 3. -k 5 oo 6 o oo s o JEI 5 0 g R AN § SR W 80 S B e o el 3-6 342
Wiring Harness:
Installation AVDS-1790-2C . . . . . . . i e e e e e e e 2449a(2) 2-88
Removal AVDS-1790-2C . . . . . . i i e e e e e e e 2-49a(1) 2-85
installation AVDS-1790-2D . . . . . .. . i it e e e e e e e e 2-495(2) 2-90.1
RENOval AVDSHTI02D . .. . . . 1§ 55k ke 5 s 5 5o 7@ % W96 o siaite o o s B o emoms Y g o 2-496(1) 290
CleanliDg =7 S5 =2E = 5% 0 F D EETE o o B o (o e 1 ¢ o @ AR o e 0 e ke T T 0y S 3-153 3-204.1
ITOPECHIOM b o of Sieie e 3 tme o 2 eoBe & voms o o DL 5 T F 5 5w @8 Mz 1 30 s & B isacls o amdig 3-153 3-204.1
Repail o aom 38 HMEr 9 wEE S or e SIOE E B S @ 7 sHells, 3B b arile fo 8 S b o aike i o WA 3-154 3-204.1
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CUT ALONG DOTTED LINE iy T e

RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL MANUALS

THEN... JOT DOWN THE DOPE
ABOUTIT ON THIS FORM,
CUT IT OUT, FOLD IT AND
DROP IT IN THE MAIL!

SOMETHING WRONG wr vs uanuar?

f30M1 (YOURUNIT'S COMPLETE AODDRESYS)

DAYE

PUBLICATION NUNMDER OATL

T™ 9-2815-220.34

Engine with container,
AVDS-1790-.2C, 2D and 2DR

BE EXACT. . ,PIN=POINT WHERE IT I§

PAGE PARA.- | FIGURE| TABLE
NO. GRAPH HO, NO.
3-221| 3-161(3-308

page 32221, and

ln

However, the illustration 1s incorrect.

IN THIS SPACE TELL WHAT IS WRONG
AND WHAT SHOULO BE DOME ABOUT IT

The figure title for figure 3-308 4s correct.

The

1llustration shown on page 3-328 should be on

figure 32334 should be deleted.

1>
=
I
I
Im

TYPED NAME, GRACE OF TITLE, AND TELEPHONE HuUNBER SIGN HERE:
DA o, s IR e
M
£.5.—=1Ff YOUR OUTFIT WANTS TO KNOw ABOUT YOUR MANUAL ' g
) 2028 "2 (TEST) A CARGON COPY OF THIS ANO GIVE IT TO YOUR HEADOUARTENS. " "€



FILL I8 YOUR
UNIT'S AODRESS

FOLD 8ACK |
DEPARTMENY OF THE ARMY
POSTAGE ANO FEES PAID
DEPARTMENT OF THE ARMY
DOD 314
OFFICIAL BUSINESS
PENALTY FOR PAIVATE USE $300
Commander

US Army Tank-Automotive
Materiel Readiness Command
ATTN: DRSTA-MBA

Warren, MI 48090

FNIT QILLOT DNOTY LD

FOLD BACK

—

REVERSE OF DA FORM 2028.2 (TESY)
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CUT ALONG DOTTED LINE

B T I I —

RECOMMEHDED CHANGES TO EQUIPMENT TECHNICAL MANUALS

SOMETHING WROMNG wr rws wanun:

FROM: (YOUR UNIT'S COMPLETE ADDRESS!

THEN... JOT DOWN THE DOPE
ABOUT IT ON THIS FORM,
CUT IT OUT, FOLD IT AND

DROP IT IN THE MAIL!

OATE

PURLICATION NURBER DATE
Engine with container,

™ 9.2815-220-34 AVDS-1790-2C, 2D and 2DR

BE EXACT...PIN=POINT WHERE LT IS [ j THIS SPACE TELL WHAT IS VROONGIT
PAGE T e AND WHAT SHOULD BE DONE ABOUT IT:
KO, GRAPH NO. NO.
|
TYPED WAME, GRADE OR TITLE AND TELEPHONE NUMBER SIGN HERE:

FORM .
P.S.~=I1F YOUR OUTFIT WANTS TO KNOW A 1A R MA AL W ko
D A, e 2028 "2 (TEST) A CARBON COPY OF THIS SND GIVE 1T T0 W OUR HEABOUART ERs MA%E



FILL N YOUR
UNIT'S ADDRESS

y FOLD BACK

OEPARTMENT OF THE ARMY

POSTAGE AND FEESPAID
ODEPARTMENT OF THE ARMY
DOD 314

OFFICIAL BUSINESS
PENALTY FOR PRIVATE USE $300

Commander

US Army Tank-Automotive
Materiel Readiness Conmand
ATTN: DRSTA.MBA

Warren, MI 48090

ANIT Q3LLOU DNOTY LAD

FOLO BACK

REYERSE OF DA FORM 20282 (YEST)
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CUT ALONG DOl u s LINE
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL MANUALS

SOMETHING WRONG wr s s

FROM1 (YOUR UNIT'S COMPLETE ADDRESSI

THEN... JOT DOWN THE DOPE
ABOUTIT ON THIS FORM,
CUT IT OUT, FOLD IT AND
DROP IT IN THE MAIL!

DATE

PUBLICA TION NUMBEAR DATE
Engine with container,

4 B=ilovtelnly AVDS-1790-2C, 2D and 2DR

BE EXACY, . .PIN-POINT WHERE IT 1S | IN THIS SPACE TELL WHAT IS WRONG
AND WHAT SHOULD BE DONE ABOUT IT:

PAGE PARA. | FIGURE| TABLE
NO. GRAPH NO. NO.

YYPED NAME, GRADE OR TITLE, AND TELEPHONE NUMBER S5IGN HERE:

SRS |

FORM
P.S.—=IlF YOUR OUTFIT WANTS 7O KNOw ABOUT L] bl iy
D A S 2028 -2 (TEST) A CARBON COPY OF THIS ANO GIVE numvvoouunn HAENAUDAC;-UA;!I'NEDFE. Sy




FILL IN YOUR
UNIT'S AODRESS

FOLD BACK

DEPARTMENT OF THE ARMY

POSTAGE AND FEES FAID
DEPARTMENT OF THE ARMY
= 00D 114

QFFICIAL BUSINESS
PENALTY FOR PRIVATE USE $300

Coranander

US Army Tank-Automotive
Materiel Readiness Command
ATTNs DRSTA.MBA

Warren, MI 48090

FNIT QILLOT DNOTY LAD

FOLD BACK

REVERSE OF DA FORM 2020.2 (TEST)
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THE METRIC SYSTEM AND BQUIVALENTS

LINEAR MEASURE SQUARE MEASURE
1 Cenlimeter = 10 Millimeters = 0,01 Meters = 0.3937 Inches 1 5q Cenbimeler ® 100 Sq Millimeiars= 0.155 Sg Inches
} Meter= 100 Centimerers = |00 Mdiimeters = 39.37 laches ) Sq Meter= 10,000 Sq Centimete:s™= 10.76 Sq Feet
1 Kilometer= 1000 Meters=0.621 Miles ¥ Sq Kitometer=1,000,000 Sq Meters=0.386 Sg Miles
WEIGHTS CUBIC MEASLIRE
1 Grom=0.001 Kilograms = 1000 Milligrzams =0.035 Ounces 1 Cu Centimeter =1000 Cu M llimesers =0.06 Cu Inches
1 Kitogram =1000 Grams =2.2 Lb 1 Cu Meter =1,000,000 Cu Centimelers =35.31 Cu Feet
1 Metric Ton =1000 Kilogroms =1 Megagram =1.1 Short Tons

TEMPERATURE
LIQUID MEASURE
L 5.9 (°F - 32) «°C 5
1 Milliliter=0.001 Lilers=0.0338 Fluid Ounces 2129 Falvenheit is equivaleat 1o 1007 Celsivs
1 Liter=1000 Milliliters=33.82 Fluid Ounces 900 Fahienheil is equivolent 16 32.2% Celsius

320 Folwenheil is equivolent 1o 09 Celsius
9.5 CO +32=F"

APPROXIMATE CONVERSION FACTORS

TO CHANGE 70 MULTIPLY BY
INCheS,. & o o o v 5 o 5 Centimeters. . . . . . . 2.540
Feet. . . . . . . .. . .Meters . . . . . .. .. 0.305
Yands: & vz o & & cevis o ow MEPEPS & v W e i ow o . 0.914
Mles & 5 i & o W % fas & 5 Kilometers . . . . . . . 1.609

Square Inches . . . . . . Square (Centimeters . . . 6.45]
Square Feet . . . . . . . Square Meters. . . . . . 0.093

Square Yards. . . . . . . Square Meters. . . . . . 0.836
Square Miles. . . . . . . Square Kilometers. . . . 2.590
ACReS. & % T @ w W e s . Square Hectometers . . . 0.405

Cubic Feet. . . . . . . . Cubic Meters . . . . . . 0.028
Cubfc Yards . . . . . . . Cubic Meters . ., . . . . 0.765

Fluid OQunces. . . . . .« Milliliters. . . . . . . 29.573
BInts v v s w5 5 vio e w LYOBTS, o & 6 mne v wom o 109873
Quartse & wid & % 5 4 @ @ Litens . 4 o seve o o0 o e 0.986
Qallons 5 i v 5 % A v s Litars & W oA e e .. 3.785
Qunces. . . . . « 2:n s o ORBMS. ¢ 5 & v« . . 28.349
Pounds. . . . . ... . .Kilograms. . . . . . . . 0.454
Short Tons. . . . . . . . MetricTons. . . . . . . 0.907
Pound-Feet. . . . . , . . Newton-Meters. . . . . . 1.356
Pounds per Square Inch. . Kilopascals. . ., . . .. 6.895
4 Miles per Gallon. . . . . Kilometers per Liter ., . 0.425

Miles per Hour. . . . . . Kilometers per Hour. . . 1.609

d TO CHANGE 10 MULTIPLY BY
Centimeters . . . . . . . IAChES & o « .o o v & 4 o 0.394
Meters. < 45 s 5 5 w o v FORE 5 a1 v w e ey 3280
Me®ders. & e ¢ o v s 5 & YaWdS @ & 5w o« w % e 10094
Kilometers. . . . . . . . Mfles: % 4 % mv & @ @ o var 06021

Square Centimeters. . ., . Square Inches. . . . . . 0.155
Square Meters . . . ., , . Square feet. . . . . . . 10.764
Square Meters . . . . . . Square Yards . . . . . . 1.196
Square Kilometers . ., ., . Square Miles . . . . . . 0.386

Square Hectometers. . . . Acres. . . . . . « . . . 2.41)
Cubic Meters. . . . . . . Cubic Feet . ., . . . . . 35.315
Cubic Meters. . . . . . . Cubfc vards. ., . . . . . 1.308
Milliliters . . . . . . . Fluid Ounces . . . . . . 0.034
Liters:, i = "4 3 & % e i PAntsS: = w o v & @ w ooy el ld
Liters. . ., . . .« v m e QUARLS L WG AT W B W G4 1.057
Liters. . v, o x QANVUANS. v <0 v 50 % & 8 8 0.264
: Grams . s & % i e e % OUNCES o o o e o o w0 e e 0.035
£ Kilograms . . . . . . . . Pounds . . . . . e v .. 2.205
Metric Tons . . . oo v Short Tons i i & & % & @ 1.102
Newton-Meters . . . . . . Pound-Feet . . . . . . . 0.738
Kilopascals . . . . . . . Pounds per Squsre Inch . 0.145
Kilometers per Liter. . . Miles per Gallon . . . . 2.354
Kilometers per Hour . . . Miles per Hour . . . . . 0.621 TA070591








