
' 
• I  

\ 

I <f 
. 

r� 
l 





.. ,--- ----

TM 9-2815-220-34 

WARNING 
The valve cover is spring loaded. 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 engine is cranked, and will permit the engine to be cranked at 
the desired RPM to check compression {para 2-51a). 

· 

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. Operf\tOr should 
wear gloves when removing unit from test stand {para 3-99c(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 2-480(1)). 
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CHANGE HEADQUARTERS 
DEPARTMENT OF THE ARMY 

No. 4 WASHINGTON, DC, 22 September 1985 

Direct Support and General Support 

Maintenance Manual 

For 

ENGINE WITH CONTAINER: TURBOSUPERCHARGEO, 

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 2815-00-124-5387) 

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 or revised illustrations are indicated by a vertical bar 
adjacent to the identification number. 

Remoue pages 

None 
None 

Insert pages 

Index 9 and 10 
Index 13 through 17 

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

Official: 

DONALDJ.DELANDRO 
Bngadier General, United States Anny 

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 Support and General Support.Maintenance 
requirements for Vehicle, Recovery, Medium, FulJ Tracked, M88Al; Tank, Combat, Full Tracked, 105-MM, 
"fy160; Vehicle Combat Engineer, FulJ Track, M728; Tank, Bridge Lau11cher, M48A5 (A VLB); Tank, Combat, 
F:ullTracked, 105-MM, M60Al, RISE and RISE PASSIVE; Tank, Combat, FullTracked, 105-MM, M48A5 
and Tank, Combat, Full Tracked, 105-MM, M60A3 and TTS. 
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Vehicles 

END ITEM APPLICATION 

Engines AVDS-1790-2C, 
AVDS-1790-2CA, A VDS-1790-20, 

and AVDS-1790-2DA 

Tank, Combat, Full Tracked: 105-MM Gun, M48A5 

Tank, Combat, Full Tracked: 105-MM Gun, M60 and M60Al 

Tank, Combat, Full Tracked: 105-MM Gun, M60Al (RISE) 

Tank, Combat, Full Tracked: l 52-MM Gun, M60A2 

Tank, Combat, Full Tracked: 105-MM Gun, M60A3 

Armored Vehicle Launched Bridge: M48A2 A VLB 

Armored Vehicle Launched Bridge: M60A I AVLB 

Armored Vehicle Launched Bridge: M48A5 A VLB 

Vehicle, Combat Engineer, Full Tracked: M728 

Engine AVDS-1790-2DR 

Vehicles 

Recove ry Veh icle, Full Tracked: Medium, M88Al 

TM 9·2815-220-34 

a 

TM No. Series 

9-2350-258 

9-2350-215 

9-2350-257 

9-2350-232 

9-2350-253 

5-5420-200 

5-5420-202 

5-5420-226 

9-2350-222 

TM No. Series 

9-2350-256 

Change 3 c (d blank) 
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CHANGE l 

No. 3 f 

TM 9-2815-220-34 
C3 

HEADQUARTERS 
DEPARTMENT OF THE ARMY 

WASHINGTON, DC, 26 October 1984 
Direct Support and General Support 

Maintenance Manual 
For 

ENGINE WITH CONTAINER: TURBOSUPERCHARGED, 
DIESEL, FUEL INJECTION, 

90-DEGREE "V" TYPE, AIR-COOLED, 
12-CYLIN DER, ASSEMBLY; . 

MODELS AVDS-1790-2C, (NSN 2815-00-410-1203), 
AVDS-1790-20, (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, seclion, chapter, or table is changed or added the bar will be adjacent to the 
Lille only. Added or revised illuslrations are indicated by a vertical bar adjacent to the identification number. 

Remo1>e pages Insert pages 

c/d blank . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . • . . . • • . . . . .  c/d blank 
i and ii . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i and ii 
l·l lhrough 1-10 . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I-I through 1-10 

None . . . . . . . . . . . . . . . . . . . . . . • • . . . • . . . • . . . . . . . . . . . . • . . . . . . .  1·10.1 through 1·10.3/(1-10.4 blank) 
J.11 through 1·22 . . . • . . . . . . . . . . . . . .  : ...................... 1·111hrough 1-22 
I ·22.1 and I ·22.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I ·22. I and 1-22.2 
1-23 and 1·24 . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . .  1-23 and 1·24 
2-1 and 2-2 .............................................. 2-1 and 2-2 
2-9 through 2-10.8 . . . . . . . . . . . . . . . . . . . . . • • . . . . • . . . . . . . . . . . .  2-9 through 2-10.8 
2-11 lhrough 2·14 ......................................... 2-11 through 2·14 
2-17 Lhrough 2·28 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . • .  2-17 th.rough 2-28 
2-31 through 2-34. J/(2·34.2 blank) . . . . . . . . . . . . . . . • . . . . . . . . . .  2-31 through 2-34.1/(2-34.2 blank) 
2-35 Lhrough 2-36.1/(2-36.2 blank) . . . . . . . . . . . . . . . • • . . . . . . . . .  2-35 through 2-36.1/(2-36.2 blank) 
2-37 through 2·40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  2-37 1hrough 2-4 0 
2 - 4 3  through 2-50 ......................................... 2-43 through 2·4 9/(2-50 blank) 
2-51 Lhrough 2-62.1/{2·62.2 blank) . . . . . . . . . . . . . . . . . . • . . . . . . .  2·51 through 2-62.1/(2-62.2 blank) 
2-63 and 2-64 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . .  2-63 and 2-64 
2-67 and 2-68 . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-61 and 2-68 
None . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-68.1/(2.68.2 blank) 
2·69 th.rough 2-70.3/(2-70.4 blank) . . . . . . . . . . . . . . . . .. .. .. . . . .  2-69 through 2-70.3/{2·70.4 blank) 
None . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . • • . .  2-70.4.1 and 2-70.4.2 
2-73 through 2-78.1/(2-78.2 blank) .......................... 2-73 through 2-78.1/(2-78.2 blank) 
2-79 through 2-80.1/{2·80.2 blank) . . . . . . . . . . . . . . . . . . . . . . . . . .  2-79 through 2-80.1/(2·80.2 blank) 
2-81 through 2-86.2 ....................................... 2-81 through 2-86.2 
2-87 Lhrough 2-90 . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  2-87 through 2·90 
None . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-90.1/(2-90.2 blank) 
2-91 and 2-92 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  2·91 and 2-92 
2-94.1 and 2-94.2 ......................................... 2-94.1 through 2-94.3/(2-94.4 blank) 
2-95 and 2-96 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . • . . . .. 2-95 and 2-96 
2-96.3 through 2-96.5/(2-96.6 blank) ........................ 2-96.3 through 2-96.5/(2-96.6 blank) 
3-1 through 3·4.3/(3-4.4 blank) . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  3· I through 3-4.3/(3·4.4 blank) 
3-5 through 3-6.1/(3-6.2 blank) . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  3-5 through 3·6.1/(3-6.2 blank) 
3-7 through 3-28 ................ ..... ..................... 3.7 through 3-28 
3-31 through 3-34 ......................................... 3·31 through 3.34 

___ /,) 
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Remore pages Insert pages 

3-35 through 3-42 . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  3-35 through 3-42 
3-47 and 3-48 ............................................ 3-47 and 3-48 
3-57 through 3-66 ......................................... 3-57 through 3·66 
3-79 and 3-80 . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  3-79 and 3-80 
3-87 and 3-88 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  3-87 and 3-88 
None . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-94.1 and 3-94.2 
3-95 through 3-96.4 ....................................... 3-95 through 3-96.4 
3-99 and 3-10-0 ........................................... 3-99 and 3-100 
3-103 and 3-104 .......................................... 3-103 and 3-104 
3-107 and J.108 .......................................... 3-107 and 3-108 
3-117 through 3-122 ...................................... 3-117 through 3-122 
3-127 and 3-128 .......................................... 3-i27 and 3-128 
3-133 and 3-134 .......................................... 3-JJJ and 3-L34 
3-137 and 3-138 .......................................... 3-137 and 3-138 
3-145 and 3-146 ............................... .' .......... 3-145 and 3·146 
3-149 through 3-154 ...................................... 3-149 through 3-154 
3-159 and 3-160 . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . . . . . . . . . . . .  3-159 and 3-160 
3-163 through 3-170 ...................................... 3-163 through 3-170 
3-172.1 througb 3-172.4 ............................ ....... 3-l72.l throug_J1 3-172.4 
3-173 through 3-174.1/(3-174.2 blank) ....................... 3-173 through 3-174.1/(3-174.2 blank) 
3-175 through 3-178 ...................................... 3-175 through 3-178 
None .................................................... 3-178.1/(3-178.2 blank) 
3-179 through 3-187/(3·188 blank) . . . . . . . . . . . . . . . . . . . . . • . . . .  3-179 through 3-187/(3·188 blank) 
3-189 through 3-192 ...................................... 3-189 through 3-192 
3-193 and 3-194 .......................................... 3-193 and 3·194 
3-197 through 3-198.1/(3· 198.2 blank) . . . . . . . . . . . . . . . . . • . . . . .  3-197 through 3-198.1/(3-198.2 blank) 
3-201 through 3-202.2 ..................................... 3-201 through 3-202.2 
3-203 through 3-204.1/(3-204.2 blank) ..................... : . 3-203 through 3-204.2 
3-207 through 3-210 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . .  3-207 through 3-210 
3-223 through 3-228 ...................................... 3-223 through 3-228 
3-235 through 3-240.1/(3-240.2 blank) ....................... 3-235 through 3-240.1/(3-240.2 blank) 
3-24 l and 3-242 .......................................... 3-241 and 3-242 
None . . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  3-242.1 and 3-24 2.2 
3-243 and 3-244 .......................................... 3-243/(3-244 blank) 
3-245 through 3-248 ...................................... 3-245 through 3-248 
None . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . .  4-1 through 4-14 
Index l through Index 8 ................................... Index I through Index 8 
Index 11 and Index 12 ..................................... Index 11 and lndex 12 
lndex !Sand Index 16 ..................................... lndex 15 andlndex 16 

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

By Order of the Secretary of the Army: 

Official: 

DONALD J. DELANDRO 
Brigadier General, United States Army 

The Adjutant General 

Dis!Iibution: 

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, M88At; Tank, Combat, Full Tracked, MIOSmm, M60; Miscellaneous Combat Vehicle, 
Combat Engineer Full Track, M728; Tank, Bridge Launcher, A VLB; Tank Combat FulJ Tracked: 105mm Gun, M60A l 
(RJSE); Tank Combat, Full Track: 105rn.m Gun, M48A5 and M60A3 Tank Turret. 
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CHANGE } 

No. 2 

TM 9-2815-220-34 
C 2  

HEADQUARTERS 
DEPARTMENT OF THE ARMY 

WASHINGTON, 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-1790-20, {NSN 2815-00-410-1204) 
AND 

AVDS-1790-20R, (NSN 2815-00-124-5387) 

TM 9-281 S-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 
margiri of lhe page. When an entire paragraph, section, chapter, or table is changed or added the bar will be acljaceot to the 
title only. Added or revised illustrations are indicated by a vertical bar acljacent to lhe identification number. 

Remove pages Insert pages 
None . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . .  c/d Blank 
i and U • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . . • • • • • • • • • • • • • • • • • •  I and U 
1-1through1·10 ........................................... l·l througb 1-10 
1·13 through 1·16 . . . . . . . . . • . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . .  1-13 through 1-16 
1-19 through 1-22 .......................................... 1-19 through 1-22 
None . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-22.l and 1-22.2 
1-23 and 1-24 ...................................... ....... 1-23 and 1-24 
2-1 1hrough 2-4 ............................................ 2-1 through 2-4 
2-7 through 2-10 ........................................... 2-7 through 2-10 
2-10.1 through 2-10.6 ....................................... 2-10. I throuah 2-10.8 
2-11 end 2·12 . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . .  2-11 and 2-12 
2·23 and 2·24 . . . . . . . . . . . . . . . . . . . . • . . . • • . . . . . . . . . . . . . . . . . . .  2-23 and 2-24 
None . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-24.1 (2-24.2 Blank) 
2·29 through 2-34 .......................................... 2-29 through 2-34 
2-34.1 .................................................... 2-34.1 (2-34.2 Blank) 
2·3S and 2-36 . . . . . . . . . . . . . • . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . .  2-3S and 2-36 
None . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-36. l (2-36.2 Blank) 
2-37 through 2-S2 .......................................... 2-37 through 2·S2 
2-SS through 2-6 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  2-SS through 2-62 
None . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  2·62.l (2-62.2 Blank) 
2-63  and 2-64 . . . . . . . . . . . . . . . • . • • . . . . . . . . . • . . . . • . . . . . . • . . . .  2·63 and 2-64 
2-67 th.rough 2-70 ...... .................................... 2-67 through 2-70 
2-70.l th.rough 2-70.8 ....................................... 2-70.l through 2-70.8 
2-73 through 2-78 .......................................... 2-73 1hrough 2·78 
2-78.I (2-78.2 Blank) . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  2-78.1 (2-78.2 Blank) 
2· 79 and 2-80 . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . • . • . . . . . . . . . . .  2· 79 and 2-80 
None . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  2-80.1 and 2-80.2 
2-81 end 2-82 ............................................. 2-81 and 2·82 
2-82.1 (2·82.2 Blank) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2·82.1 (2·82.2 Blank) 
2-83 through 2-86 .......................................... 2-83 through 2·86 
None . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . • • • • . . .  2-86.l and 2·86.2 
2-87 through 2-94 ....... , . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . •  2-87 through 2-94 
None . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-94.1 and 2-94.2 
2-95 and 2-96 ............................................. 2-95 and 2-96 
2-96. I through 2-96.S ....................................... 2-96. I through 2·96.S (2-96.6 Blank) 
3·1 through 3.4 ............ ................................ 3-1 through J.4 
None . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . .  3·4.1 through 3-4.3 (3-4.4 Blank) 

_____ _/ 

, 



TM 9·281 S-220·34 

Rtmol't pages lnstrt pagts 
3-S aod 3·6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  3-S and 3-6 
3-6.1 (3·6.2 Blank) . . . . . . . • . . . • . . . . . . . . . . . . . • • • . . . . . . . . . • . . .  J.6.1 (J.6.2 Blanlc) 
3-1 and 3-8 . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . • • . .  ). 7 and 3-8 
3-11 through 3-16 .......................................... 3-11 through 3-16 
3-2S and 3-26 . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . .  3-2S and 3-26 
3-29 through 3·34 . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . • . . . . . . . . . .  3-29 through 3·34 
3-34.1 through 3-34.4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  3·34.1 through 3-34.4 
3.37 and 3-38 . . . . . . . • . • . . . . . • . . . . . . . . . . . . . . . . . . • . . • . . . . . . .  3.37 and 3-38 
3-41 and 3-48 . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . .  3-47 and 3-48 
J.63 through 3-66 . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . .  3-63 through 3-66 · 

3-11 and 3-72 . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . • . . . . . . . . . . • . .  3· 71 and 3-72 
3-1S lhrough 3-78 .......................................... 3-7S through 3-78 
None . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3· 78. l (3· 78.2 Blank) 
3-8S through 3-90 . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3·8S throuah 3·90 
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CHAPTER 1 

INTRODUCTION 

Section I. GENERAL 

1-1. Scope 
a. TI1is technical manual contains instructions 

for Direct Support and General Support of the 
12-cyUnder, Model AVDS-1790-2C engine (figs. 

1-1 through 1-4), Model AVDS-1790-20 eJ1gine 
(figs. 1-4 through 1-7), Model AVDS-l 790-2DR 
engine (figs. 1-7.1 through 1-7.4), Model 
AVDS-l 790-2CA (figs. 1-7.5 through l-7.7) nnd 
Model AVDS-1790-2DA (figs. 1-7.7 through 
1- 7 .9). Incl uded are descriptions of and procedures 

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 model except 
where otherwise indicated. Added paragraphs and 
figures arc indicatetl by decimal point additions. 
Added paragraphs appear as 2-21.1, and added 
figures appear as 1-7.l. 

OIL SAMPLING 
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TIME 
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METER 

OIL 

FILTER 

BYPASS 
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OIL 

PRESSURE 

REGULATOR 

VALVE 

TRAN SM I SS ION 

OIL COOLER 

TRANSMISSION OIL 

COOLER THERMOSTATIC 

BYPASS VALVE 

OIL PRESSURE 

WARNING SWITCH 

OIL PAN 

CRANKCASE 

ENGINE OIL COOLER 

THERMOSTATIC 

INTAKE MANIFOLD 

HEATER 

INTAKE 

MANIFOLD 
TA265601 I 

BYPASS VALVE 

Figure J.J. AVDS·1790-2C ensine <Wembly - rig/11 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. 

c. 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 a.t 
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-· 



-
� 

TM 9-2815-220-34 

all maintenance levels are listed in and prescribed 
by TM 38-750. 

1-3. Reporting of Errors 
(Deleted) 
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Figure 1-R. AVDS-1790-RC e11gi11e assembly -
left fro11l view. 

1-4. Differences Between Engine Models 
a. The Model AVDS-1790-2C engine is equipped 

with a 28 volt, 650 ampere, oil cooled de generator 
(fig. 1-1). 

b. The Model AVOS-1790-20 engine is equipped 
with a 28 volt, 300 ampere, air cooled de generator 
(fig. 1-5). 

c. The Model AVOS-1790-20Rengine is similarto 
Model AVOS-1790-20 except that it has a power 
take-off unit mounted on the damper housing, and 
a solenoid controlled throttle linkage designed to 
maintain a minimum engine speed for operation of 
the power taktX>ff unJt (fig. 1-7.1 ). The turbo­
superchargers are located approximately 2.50 
inches inboard which necessitated re.indexing the 
turbosupercharger outlets to accommodate the 
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new location (figs. 1-7.l and 1-7 .2). The flywheel 
has an internal ring gear for driving the trans­
mission and is mounted to U1e crankshaft through 
an adapter (fig. 1-7.4). TI1e transmission adapter 
(housiJ1g) serves as a spacer for attaching the 
transmission to the engine. Fuel injection pump 
overflow fuel is routed back through the front 
engine sl1roud, and the fuel return tube cross at the 
rear of the engine is blocked. Th.is model i s  not 
equipped with engine installation guides or wiring 
harness. 

d. The Model AVDS-l 790-2CA is slmilar to the 
Model A VDS- l 790-2C except it js equipped with a 
clean air package (fig. 1-7 .5 ). Description and 
repair procedures for the Model A VDS-1790-2CA 
are covered in Chapter 4 of this manuaJ. 
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Figure J .J. AYDS-1790-2C e11gine aMembly - fro11t view. 

I 
e. The Model AVDS-1790-2DA is similar to the 

Model AVDS-1790-20 except it is equipped .with a 
clean air package (fig. 1-7.8). Description and 

repair procedures for the Model A VDS-1799-2 DA 
I are covered in Chapter 4 of thls ·m.anual. 

Change 3 1-3 



TM 9-2815-220-34 

EXHAUST MANIFOLD PIPE 

TURBOSUPERCHARGER 
OIL INLET HOSES 

MANIFOLD HEATER 
FUEL RETURN SMOKE GENERATING 

SOLENOID VALVE FUEL SOLENOID VALVE 

,� 

TRANSMISSION 
ADAPTER TA265604I 

Figure 1·4. J\ V DS-1790-fC and AV DS-1790-RD engine assembly - rear view. 
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Figure 1-7. AVDS·l 790·20 e11gille OSJCmbly - fro111 view. 

1·6 Change 3 



TIME 

TOTALIZ ING -�--.l;il.\!l 
METER 

OIL FILTER 

BYPASS 

VALVE 

OIL PRESSURE 

REGULATOR 

VALVE 

TRANSMISSION 

OIL COOLER 

TM 9-2815-220-34 

TRANSMISSION OIL 

COOLER THERMOSTATIC 

BYPASS VALVE 

ENGINE OIL COOLER 

THERMOSTATIC 

BYPASS VALVE 

INTAKE MANIFOLD 

HEATER· 

TA265608 I 
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FUEL INJECTION PUMP 
ELECTRICAL LEAD 

CUTOFF CONNECTION 

SMOKE GENERATOR 
MANUAL FUEL 

SHUT-OFF VALVE 

FUEL/WATER 
SEPARATOR 

FILTER 
OIL 

SAMPLING 
DRAIN COCK 

OIL COOLER 
BYPASS VALVE 

MANI FOLD HEATER 
FUEL FILTER 

POWER TAKE-OFF 
DRIVE COUPLING 

FUEL 
RETURN 

FUEL/WATER 
SEPARATOR 

MANUAL DRAIN 

TM 9-2815-220-34 

01 L COOLER 
VENT BOLT 

OIL COOLER 

MANUAL FUEL 
SHUT-OFF 

VENT LINE 

FUEL PUMP ASSEMBLY 

FUEL PUMP 
DRIVE HOUSING 

TA265610I 

Figure 1·7.3. AVDS-J790·2DR engine assembly -/ra11t view. 
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Section II. DESCRIPTION 

1·5. Location of Engine Components 

a. In this manual the terms defined in b through 
e below will be used to identify the loc'ation of parts 
and assemblies on the engine. 

b. The ends of the engine will be called the 
"damper end" or "front" and the "flywh�el 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 side to the left will be called the "left side." 
Beginning at the front, the right bank of cylinders 
is numbered lR through 6R and the left bank of 
cylinders is numbered lL 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 theil· 
respective cylinder number locations. 

1-6. General Description 

NOTF. 

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

a. Tile engine Models AVDS-1790-2C (figs. 1-1 
through 1-4 ), AVDS-1790-20 (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) 
are12-cyUnder, 90 degree, V-type, 4 cycle, air 
cooled turbosupercharged diesel engines. The cylin­
der assemblies are iitdividually replaceable units 
with overhead valves and valve rocker assemblies in 
the head. The cylinders are arranged in two banks 
of six cylinders 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 performanc�. 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 deli\•ers 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. 'fhe 
turbosuperchargers are exhaust-gas driven and 
increase the ai1· flow pressure entering the air in­
take manifolds (figs. 1-1 and 1-2). 

I 
c. The Model AVDS-1790-2C and Model 

A VDS-l 790-2CA engines are equipped with a 
28-volt oiJ cooled dc generator (fig. L-1) capable of 
650 ampere output over U1e engine operating 
range. The generator produces an alternating 
current which is rectified within the unit to give a 
direct current to t11e output terminals. 

I 
d. Th e Mode l s  AVD S -17 9 0-20 

AVDS-l790-2DR and AVDS-1790-2DA engi ne� 
are equipped with a 28 volt, 300 ampere air-cooled 
direct cunent generator(figs. l -5, 1-7.l,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 exhausl 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 starte1· 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 separale sections. 

g. The engines arc 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 opernted, preheat the air enter­
ing the cylinders to facilitate cold Wt!ather starting 
and cold weather idlP operation. 

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

i. The engine primary and fuel/water separator 
type secondary fuel filters (figs. 1-2 and l -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 orifice in 
the primary fuel filter and an automatic water 
drain in the fuel/water separator filter. 

1-7. Accessories 

Refer �o appendix A for information on engine ac­
cessones. 

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. 'fwo through bolts clamp the 
main bearing cap in the tunnel slot of the crank· 
�ase. 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-flang·ed with bearing material to control 
crankshaft end play and thrust. 

1-10. Crankshaft, Flywheel, and Damper 

NOTE 
'Tile key numbers sbown below in paren- I 
theses ref er to figure 1-8. 

ci. C1·an ks haft assembly (42) is a nitr-ided 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 
nywheel (13) on the rear end and a torsional vibra­
tion damper (<15) on the front end. 

b. AJJ 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 beari11gs as shown in 
figure 1-9, 

c. The crankshaft and flywheel 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, I-beam section steel forgings. A bronze-
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1 Intake valve rocker arm assembly 
2 Exhaust vah·e rocker arm assembly 
3 Left camshaft assembly 
4 Camshaft driven gear 
6 Camshaft drive gearshnft 
6 Camshaft drive shaft 
7 Camshaft drive bevel gearshaft 
8 Accessory drive gearshaft assembly 
9 Fuel injection pump advance 

assembly 
JO Right camshaft assembly 
11 Transmission accessory drive gearshaft 
12 Acc essory drive gear 
13 Flywheel (Models AVOS-1790-2C and 

A VOS-1790-20) 
14 Generator drive gearshaft (Model 

AVDS-1790-2C) 
14.1 Flywheel adapter (Model AVOS­

J790-2DR) 
14.2 Flywheel (Model A VDS-l 790·2DR) 
15 Generator drive gearshaft (Models 

AVDS-1790-20 and A VOS-1790-2DR) 
l6 Generator idler gear 

1·12 Change 1 

17 Oil pump d1iven gear 
18 Level control oil pump dtiven 

impeller 
19 Pressure oil pump dtiven impeller 
20 Sca\•enge oil pump d1iven impeller 
21 Make up oil pump driven impeller 
22 Make up oil P.Ump drive shaft 
23 Oil pump dri,ien impeller shaft 
24 Make up oil pump d1ive impeller 
25 Scavenge oil pump d1ive impeller 
20 Pressure oil rump impeller drive shaft 
27 Level contro oil pump drive impeller 
28 Oil pump drive gear 
29 Starter idler gear 
30 Starter d1iven gearshnft 
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 gearshafl 
37 Fuel injection pump driven shaft gear 
38 Fan dtive clutch assembly 

Fig1o·e 1·8. L::11gi11e major worki11g parl11. 
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39 Cooling fan adapter 
40 Rear cooling fan assembly 
41 Fan drive bevel gearshaft 
42 Crankshaft assembly 
42.l Power take-off gearshaft 

(Model A VOS-J790-2DR) 
42.2 Fuel pump drive gear (Model 

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

A VDS-l 790-2DR) 
42.4 Fuel pump drive idler gear 

(Model A VOS-1 790-20R) 43 Fuel J>Ump drive coupling (Models 
AVDS-1790·2C and AVOS-1790-20) 

,,4 Fuel !!Ump diive adapter (Models 
AVDS-1790·2C and AVDS-1790·2D) 

45 Crankshaft torsional vibration 
damper 

46 Connecting rod assembly 
47 Piston 
48 Front cooling fan assembly 
·19 Exhaust valve 
50 lntnke valve 



lined, steel-backed, split bushing type bearing is 
pressed into the piston pin end of the rod. The 
replaceable pl'ecision 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 
secLion (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 botlom 
ring is an oil-control ring. The heavy walled, tubu­
lar, steel piston pins are fu II-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 to 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 
to the steel dome. The cooling fins for the barrel are 
machined into an aluminum muff and shmnk 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 houses the valves, valve springs, 
and related parts. Rocker arm assemblies (1and 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 wi1ich 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 amts (1 and 2) with 
roller cam-followers arc usecl. The rollers are har­
dened and honed to provide an extremely smooth 
and permanent contact surface. Hollow rocker arm 
shafts and drilled passages in the rocker arms con­
vey oil to all moving parts. 

1-14. Camshafts 

NOTE 
The key numbers shown below i11 paren- I 
theses refer to figure 1-8. 

a. The left and right camshaft assemblies (3 and 
10) are mounted, one on each bank, on the cylinders 
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 camshaft is driven 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 splines on each end and this allows them 
to be inserted in the camshaft bevel gearshafts 
without disturbing relationship between cam­
shafts and crankshaft. 

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

a. General. The main pressure oil pump draws oil 
from the pressure oil pump compartment in 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 
compartmen't 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 t.he engine oil galleries, 
bearings, turbosuperchargers, fuel injection pump 
and to the piston oil sprayer 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 dght side of the crankshaft. damper 
and oil filter housing is innuenced by the pressure 
in the main bearing oil gallery and returns the 
incoming excess unfiltered oil to the oil pan. 

b. Oil P<in. The oil pan (fig. 1-1) is a one-piece 
aluminum alloy casting divided into a pressure oil 

/ 

pump compartment, oil reserve compartment, and 
the sump compartment at. the frortt of the pan. 
Cored passages from each of the compartments 
terminate at a central outlet and permits draining 
all of the compartments from a single drainage 
point. A cored passage also permits draining the oil 
coolers and oil filter compartment directly without 
permitting any sludge to enter the oil pan. The oil 
pan is designed to maintain a constant oil level 
above the main pressure oil pump pickup tube jn 
the pressure oil pump compartment during vehicle 
operation regardless of the angle at which the en­
gine may be inclined. 

TA 126084 I 

Figure 1-9. Erigi11e lubrication &y&tem. 

c. 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. The level in the pressure 
pump compartment is maintained by a dual inlet 
leveling pump which returns any excess oil to the 
resefve compartment: Oil is pumped from the re­
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 
discharge it 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 
the crankshaft 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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e. Oil Sampling System. The oil sampling 
system (fig. 1-1 a n d  1-6) on Models 
A V  D.S -1 7 9 0 -2 C, AV D S - 1 7 9 0 - 2 D, 
AVDS-l 790-2CA, and A VDS-l 790-2DA 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. 11tis feature eliminates 
unnecessary oil changes. 

f. Oil Sampling Drain Cock. An oil sampliJ1g 
drain cock (fig. 1-7.3) is located on the oil filter 
cover of the Model A VDS-l 790-2DR engine. The 
drnin cock permits sampling of the engine oil to 
determine if its condition warrants an oil change. 

1-16. Fuel System 
a. Fuel Supply Pump Assembly (Models A VDS-

1790-2C and AVDS-J 790-2D). 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. I. Fuel Supply Pump Assembly (Model A VDS­
J 790-2DR). 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 
u s e d  on Models AVDS-1790-2C and AVDS-
1790-20 except that it rotates counterclockwise. 
The drive housing is lubricated with oil externally 
routed from the engine main oil gallery on U1e 
right side of the crankcase. 

b. Fuel Injection Metering Pump. The fuel injec­
tion metering pump is located in the "V" of the 
engine between the fan drive housings, and suppUes 
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. 

c. 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 cyUnder bank are intercon­
nected by fuel return lines to provide a path for 
the return of excess fuel. 
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Figure 1 ·I I. Mait1 fuel system - schematic diagram, models 
A l'DS-1790·ZC and A l'DS·l 790·2D. 

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, remo,ves 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 fueVwater separator fil­
ter and on to the fuel injection pu_mp. Excess fuel 
provides pump cooling as it flows through the fuel 
injection pump hydraulic heads and is returned to 
the fuel tanks (figs. 1-11an�1-11.1) The fueVwater 
separator filter unit has three replaceable ele-



men ts and contains a chamber for collecting water. 
The two outer elements are coalescer elements and 
will remove emulsified water that has passed 
through the primary filter. The center element is 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 to drain. 
The valve closes when the water level reaches the 
lower probe. A drain cock is installed so the fueV 
water separator may be drained manualJy. The 
unit provides moisture-free and uncontaminated 
fuel to the injection pump. Both the primary fiJter 

and the fueVwater separator filter incorporate top 
mounted bleeder valves to assist in the removal of 
air from the fuel system. 

FUEL RETURN 
TUBE 

NO. 2R NO. 3R NO. 4R NO. SR 
PRIMARY 

FUEL 
FILTER 

CONSTANT FUEL 
BLEED 0.042 IN. ORIFICE 

FUEL RETURN 
TUBE 

TA265616 I 

Figure J.J 1.1. Main.fuel irystem - schematic 

diagram, Model AVDS·1790·2Dll only. 

f Fuel Cittoff 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 
shutoff is provided to permit stopping the engine in 

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. 

Change 3 1·17 
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1-17. Manifold Air Induction and Heater 
System 

a. Tm·bosupercharger 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 
the cylinders as compared with a nonsupercharged 
engine. This higher density air, with a proper fuel 
flow, increases engine power. 

b. Intctke Manifold Heater (tig. 1-12). 
(1) The intake manifold (figs. 1-1 and 1-2), 

which distributes induction air to each bank of 
cylinders, is equipped \vi th an electlically 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 \vith little 
heat loss. This results in an immediate engine re­
spornse, 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 fuel 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 heate1· spark plugs are energized 
to permit excess fuel to be returned to the fuel 

I tanks. The main fuel backOow valve prevents back 
now 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 
enter a turbosupercharger and are forced around a 
turbine housing, radially inward, and through a 
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nozzle ring toward the turbine wheel. The exhaust 
gases drive the turbine wheel, which in turn drives 
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 
leaves through a tangential outlet on the outside of 
the compressor housing and enters the intake 
manifold. 

c. The exhaust gases are expelled from the tur­
bosuper�lrnrgers into the vehicle exhaust system. 

1-19. Cooling System 

NOTE 

The key numbers shown below .in paren- B 
I heses 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 ve1·tica1ly 
from the top shroud. The fans are attached to 
adapters (39) and arc mounted on shafts which are 
driven through a fan drive clutch assembly (38). 
The rear fan clutch is dliven by the rear fan drive 
shaft (34), fan drive bevel gearshaft (33), and fan 
dl'i ven gearshaft (35). The front fan clutch is driven 
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 spl'ings 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 thro.ugh 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 
drains back through the fan drive housing into the 
engine oil pan. 

c. Engine a11.d 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 the cooler by permitting cold oil to bypass the 
coolers. This valve also permits oil to bypass the 
cooler in the event that the cooler becomes clogged. 
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Fi gt.re 1-13. M cchanical cooling fan clutch - sectional view. 

1-20. Crankcase Breather and Fire Extln· 
gulsher 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. 
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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 (C02) fire extinguisher fluid in 
predetermined directions around cylinders, fuel 
injection pump, and intercylinder components in. 
case of fire. 
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1·21. Transmitters and Switches 

a. Oil Pressure Gage Transmitter (figs. 1-1 and 
1-7.1). The electrical oil pressure gage transmitter 
is located 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
iation in the current is transmitted to the electrical 
oil gage on the vehicle instrument panel. 

b. Low Oil Pressure Waming Ught Switch (figs. 
1-1 and 1-7.1). The low oil pressure warning light 
switch is furnished with the engine and is located 
at t�e 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. 

c. Oil Temperature Transmitter. The oil 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. 

Change 1 1·21 
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cl. i� ::;: f:1tgine Oil Temvernture IVarning Light 

Switch. The oil temperature warning light switch is 
located in lhe 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 lligll Oil Pressure Sending 
Switch (Model AVDS-J790-2DR 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 re'ar 
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 lo 
energize the solenoid valves is supplied by the 

vehicle air cleaner blower motor circuit on Model 
A V D S -17 90-2C, A V D S-1 7 90-2CA,

I AVDS-1790-20, and AVDS-1790-2DA engines, 
and the warning indicator and warning horn circuit 
on Model AVDS -l 790-2DR engines. Tltis prevents 
accidental activatJon of the smoke generating 
system when the engine is not running. 
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Section Ill. TABULATED DATA 

1-22. General 

Refer to pertinent organizational maintenance 

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

1-23. Accessories 
Accessory 

Generator (Models AVDS·l 790-2C and 
AVDS-l 790-2CA) 

Generator (Models AVDS-l 790-2D, AVDS· 
l 790-2DR and AVDS-l 790·2DA) 

'lta1ter 

Starter Low Voltage Module 
Fuel Injection Metering Pum1> 
Nozzle and I I older Assembly 
Fuel Supply Pump (Models AVDS-l 790-2C, 

AVDS·l 790-2CA, AVDS-1790-20 and 
AVDS-1790-2DA 

Fuel Supply Pump {Model AVDS· 
1790-2D R) 

Turbosupercharger 

Fuel Filter (primary) 
Primary Fuel Filter Parts Kit 
FueVWaler Separator Filter 
Fuel/Water Separator Filter 

Parts Kit 
Control Assembly, FueVWater 

Separator Automatic Drain 
Manifold Heater Fuel Filter 
Oil Filter Element 
Oil Filter Replacement Kit 
Oil Pressure Gage Transmitter 
Oil Temperature Gage Transmitter 
High Oil Temperature Warning 

Light s,,�tch 
Low Oil Pressure Warning Light 

Switch 
Ignition Unit, Mahifold Heater 

Auxiliary Generator Oil Pressure 
s,,�tch (Model AVDS-1790-20R) 

Electrical Time Totalizing Meter 
Manifold Air Heater Solenoid Valve 

Water Separator Drain and Smoke Generating 

Syster:n Sulcnuid Valves 

1-24. Engine 

Manufacturer 

Bendix 

Teledyne Walterboro 

Delco· Remy 
Delco· Remy 
Cutler-I lammer 
American Uosch 
American Bosch 

Viking 

Viking 

Schwitzer 
Schwitier (with dust 

detector) 
Ai Research 
Ai Research (with dust 

detector) 

Bendix Filter Div. 

Facet Filter Products 

Classic Chemical 

Bendix Filter Div. 
Commercial Filters Div. 

Military Design 
Military Design 
Militar)• Design 

Precision Sensors, Inc. 

Bendix C.orp. 
Livingston Industries Inc. 
Carter Carburetor 

Benton Div. 
Skinner Electric Valve 

Div. 
Skinner Electric Valve 

Div. 

Model 

30095-3 

G22 

1990272 
1109843 
Cll·SX-7EG1 
PSO-l 213T 
AKN-212S-4862C 
F\1492-4C 

FV492-4D 

5JIDR 
SHOR 

T18 

T18 

054615-02 

F-0301 

9053·5040 

P27M-20 

10-S 16775·1 
305001 
A3051S 

28500 

Part No. 

11655469 

10889713 

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

8761431-1 

12275818 
12314618 

12275818 

12314618 

11668617 
5704487 
11602063 
5702738 

11668625 

7416350 
11668619 
5704486 
7416363 
7389566 
7771274-1 

116G8621 

7062198 
7062198 
10874979 

11640392 
7062194 

11668627 

Make ................................................ , ..... Teledyne Continental Motors, General Products Division 
Type ... . .... . .. ..... . ... .... .... ... . . .... . . .  ,_ : . •  : ........ Diesel, air-cooled, V-12 
Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVDS.1790-2C, AVDS-1790-20, and AVDS-1790-2DR 

1·22.2 Change 3 
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Dimensions. including shroud: 
Length (to transmission adapter): 

Models i\ VDS· I 790·2C, i\ \IDS-1790·20, A VDS· l 790·2CA 
and AVDS·l 790-2DA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68.S9 in. 
Model AVDS·l 790-2DR .................................................. 72.SO in. 

Width (overall, shrouds installed): 
Models A \/DS· l 790-2C, A VDS· 1790·20, A VL>S-l 790·2CA, 
and A VDS-l 790-2DA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  88.74 in. 
Model A \IDS·l 790·2DR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70.25 in. 

Height: 
Models AVDS·l 790-2C and A VDS-1790-20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4S.SO i n. 

Model A VDS· l 790-2DR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  4S.30 in. 
Models AVDS-l 790-2CA and A VDS-l 790·2DA ............................. 47.19 in. 

Displacement .................................................................... 1790 cu in. 
Weight, dry (with 3cccssories) 

�lodels AVDS-1790·2Cancl AVDS-1790·20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4876 lbs. 
Model AVDS-1790-2DR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4925 lbs. 
Models AVDS-1790-2CA and AVDS-1790·2DA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  4998 lbs. 

Speed: 
Governed, full load . • . . . . . . . . . • • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2·100 rpm 
Governed, no load . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2260 rpm (max) 
Idle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700 rpm 

Winching speed: 
Model AVDS-L790-2DR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1800:t 2S prm, no l oad 

Horsepower, gross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73S to 780 bhp at 2400 rpm 
Horsepower, net . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  642 bhp at 2400 rpm 
Torque, gross ................................................................... 1770 to 1842 lb·ft at 1800 rpm 
Torque, net . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • .. . . . . . . . .  158S lb·fl at 1800 rpm 
Crlinders: 

Number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 
Arrangement . . . . . . : . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90 ° upright "V" 
Numbering (from front): . 

Left si de . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . • • . . . . . . .  IL, 2L, 3L, 4L, SL, 6L 
Right side . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IR, 2R, 3R, 4R, SR, GR 
Firing Order . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l� .. 2L, 5R, 4L, 3R, IL, GR, SL, 

2R, 3L, 4j, GL 
Bore . . . . . . . • . . . . • . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  S.750 in. 
Pistons: 

Stroke . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  S.7SO in. 
Compression ratio . . . . . . . . . . . . • . • . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16: I 

Displacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • • . • . . . . . . . . .  149: I cu in. per cylind�r 
Cooling; 

Type ....................................................................... Air cooled by two engine driven 
fans 

Air Flow . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  20,000 cfm al 2400 rpm 
Drive (from crankshaft) . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . • . . . . . . • . . . . . . . . . . . . . . .  Direct 
Crankshaft rotation / 

(viewed from front) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  Clockwise 
Camshafts: 

Number . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

Rotation (viewed 
from front) . . . • . . . . • . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . • .  Counterclockwise 

Ignition • . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . .. . . . . . . .  Compression 
Fuel Syst�m: 

Induction . . .. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . .  Supen::harged 
Air now (at rated power and speed . . . . . . . . . • . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2000 cfm 
Fuel: 

Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Dic:;...I 

Grade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  .JO l'ctane min 

Speci fication . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  V\'-F-800. Grudl• DF-� 

Supply pn,ssu re (nt 
injection pump inlet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S5-60 psi 

C'.onsumplion at 7f>O 
hp an<i 2400 rpm • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305 lbs IJl!r hr 

Valve tiri1ing: 
Intake opens . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  , • . . . . .. . • . . . • . . . . . . . . . • . . . . . .  2S 0 before top center (DTC) 
I ntnke closes . . . . . . . . . . . . • • • . • . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ss• after boll om center (A BC) 
Intake reinains open . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2G0° 
Exhaust opens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .4S0 before bottom center <BBC) 
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Exhaust closes . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 ° after top center (ATC) 
Exhaust remains open . . . . . . . . . . . . . . . . . . • . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  245° 
Setting (0.100 in. clearance) .................................................. Intakes closes 32° after bottom 

center (ABC) 

Va lv es : 
Lift ........................................................................ 0.460 in. 
Clearance (cold engine): 

Exhaust ........................ ........................................ 0.026 in. 

Intake .................................................................. 0.010 in. 
Fuel injection metering 

pump timing: 
Static setting "ith injection advance in 

fuel retarded position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26• BTC 

Lubiica tion: 

Normal oil temperature ..................................................... t80°F. at 60°F. ambient 
;\lnximum oil temperature (oul of cooler) . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  2 500F. 

Oil pressure (crankcase main oil gallery): 

700 rpm .................................................................... 15 psi (SAE 30 oil al 140° to 250°F) 
2•100 rpm · · . . · · · . .  · . . . .  · . . . . . . . . . . . . . . . . . . . . ................ . . . . . . . . . . . . . . . .  40 10 70 psi (SAE 30 oil at 180°F) 

Oil pump output (SAE 30 oil al 180°1<'. at 2 800 rpm of pump): 
Pressure pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70 gpm 
Scavenge pump ............................................................. 77 gpm 

Oil C11pacity (npproximate): 
Dry engine ................................................................. 20.0 gallons 
Oil and filter change ........................................................ 17.0 gallons 

Manifold heater (cold weather starting and idle operation in cold weather) 
Type . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Flame type, spark ignition 
Spark plug (ignition) gap .... . . . .. . . . . .... . . . . . . . . . .... . ... ... . . . . . . . . . . . . . . .  0.094 in. to 0.114 in. 

Pump (hand operated from dri,·er's compartment) ............................ 90 psi 
Spray nozzle now . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  1.5 to 2.2 lbs/hr 

Fuel (type) .................................................................. same as engine fuel 

1-25. Drive Ratios and Rotation (From Front) 
Camshafts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • ..... 0.500:1 counterclockwise 
Cooling fans . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . ... . . . .. .  2.000:1 clock,,ise 
Generator ...................................................................... 3.200:1 clockwise 
Starter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.846: 1 clockwise 
Fuel injection metering pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.000:1 clockwise 

Fuel suppl)• pump 
Models A VDS-l 790·2C, AVDS· 1790·'20, AVDS·l 790·2CA 

I :111d AVDS·l790·2DA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .... . . . .  1.000:1 clockwise 
Fuel supply p ump 

Model AVDS-1790·2DR ........................................................ l.000:1 counterclockwise 
Pow<•r take-off 

Model AVDS-1790-2DR ........................................................ 1.000:1 clockwise 
Oil pump ....................................................................... 1.327:1 clockwise 

Tachometer d rive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  0.500:1 counlerclock,1ise 

1·24 Change 3 
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CHAPTER 2 

DIRECT SUPPORT AND GENERAL 

SUPPORT MAINTENANCE INSTRUCTIONS 

Section I. 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 t.he authol'ity for re­
quisitioning 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 for 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. 

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

I 
(1 ) TM 9-291 0-212-34&P-Pump, Fuel 

Metering and Distributing. 
(2) TM 9-2910-213-34-Pump, Fuel, Engine, 

Assembly (Models A VDS-1790-2C and A VDS-
1790-20 only). 

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

(4) TM 9-2920-224-35-Generafor, Engine, 
Assembly (Model A VDS-1790-20 and A VDS-
1790-20 R). 

(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. 

2-3. Mandatory Replacement Parts 

To expedite repair and rebuild of the engines, it is­

economical ly 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 l'e-

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 Tools 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 Eq_uipment 

The improvised tools iJJustrated in figures 2-1 
through 2-3 apply only to Direct Support and 
GeneraJ Support. Principal dimensions are shown 
to enable maintenance personnel to fabricate tools 
locally if desired. These tools are of chief vaJue 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 retain.hlg ring, lifting the front fan drive 
housing and clutch assembly, and turning- the 
engine (on Model A VDS- l 790-2DR only). The 
improvised tool illustrated in figures 2-l .2 through 
2-1.5 is used to replace connecting rod bushiI1g­
type bearings. The puller for removing the drive 
shaft half and/or the injection pump half of the 
fuel iJ1jection pump coupling is illustrated in figure 
2-2. The improvised tool illustrated in figure 2-3 is 
used to remove tlie oil pressure regulating vaJve 
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-lBNC X 3/4 LOW CARBON STEEL, 

CAPSCREWS o.375 DIA. 

CUT FROM 2-1/2 X 3/16 
IRON PIPE 

-- WELD LUG 
DRILL 11/32 . IN FOUR 
HOLE IN LUG PLACES 

USE TWO ._ ,,.,.., M>VA 
5/16-18NC 

HEX NUTS 

WELD NUT IN 
FOUR PLACES 

FINAL PROTECTIVE FINISH NOTE 
CADMIUM PLATE TYPE 1, CLASS 3 

SPEC. QQ-P-416 

NOTE: ALL DIMENSIONS 
ARE IN INCHES 

MATERIAL 
CARBON STEEL 

TOOL, ENGINE TURNING 

�--� 0.06 x 45° 

WELD SECURELY 
ALL AROUND 

1. 441 

/1::X:-0. 750R 

li-f-'.++-r 
I 2.000 

,f\-11-1·� � 
0.125 

NUT, HEX-HD, 
HEAVY 3/4-16UNF-3B 

1. 21 
1. 20 

1. 21 
1. 20 

0. 47 DIA THRU 
CSK 90° TO 0.53 DIA 
4 HOLES 

. 
1010 THRU 1025 t I 
0.75 THICK 

0.75[+-
1.431 1.441 

2-2 Change 3 

2.50 
MATERIAL 

CARBON STEEL 
1010 THRU 1025 
1.25 HEX BAR 

1.431 

PROTECTIVE FINISH 
PLATING, CADMIUM 
CLASS 1,TYPE II 
SPEC QQ-P-46 TA265619 I 

Figure 2-1. lmprovisecl touts. ring compressor, /ijli11g loo/, and e11gi11e tio·11i11g tool. 



Figure 2-1. 1 deleted. I 
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A 

GUIDE ASSEMBLY 
SEE FIGURE 2-1.4 

NOTE: </> = DIAMETER 
NOTE: ALL DIMENSIONS 

ARE IN INCHES 

2·4 Change 1 

8 - SCREW - MS16995-50 

MANDREL ASSEMBLY 
SEE FIGURE 2-1.3 

SLEEVE 
SEE FIGURE 2-1.4 
GUIDE 
SEE FIGURE 2-1.2 

A 

LOCATOR 
SEE FIGURE 2-1.5 
PLATE 
SEE FIGURE 2-1.3 

0.03 x 45°-l 
2 PLACES 

A 0.002 
TOTAL 

REMOVER GUIDE 
TA05SS17 f 

Figure t-1.t. Improvised tool.fixture and guidu. 
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..-----.---+----.,------------�,�n---.------,1.sL, 
l----'--+�..__���������--.m-• ��J� OO 

3.50 

1. 75 

1. 12 

1. 12 

1/4-20-UNC-2B THO 
DEPTH 0.62-0.69 
8 HOLES 

I 
6.50 

3.00 

3.25 

I >-------11. 00 --------2. 5o=:l 
-·----- 1 6.00 ---------- ----

MATERIAL 
STEEL, CARBON PLATE 
MT1010, MT1015, MTX1015 
MT1020 OR MTX1020 
SPEC QQ-S-741 

0.06R 
2 PLACES 

/\ 
75° 

NOTE: </> = DIAMETER 
NOTE: ALL DIMENSIONS 

ARE IN INCHES 

1.25¢ 
DEPTH-5.00 
OPTION-MACHINE 
CENTER 

MANDREL & COLLAR 
MATERIAL 

STEEL BAR 
COMP 4140 OR 4340 
SPEC ASTM-A322 

HEAT TREAT 
QUENCH AND TEMPER 
TO RC 28-32 

Figure 2·1 .3. lmprovi11ed t.ool, plate and mamlrel auembly. 

0. 12 x 45° 

2. 1025c/> 
2. 1020 

1. 4995<1> 
1. 4990 

TA055518 I 

Change 1 2-5 
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MATERIAL 
STEEL, ALLOY TUBING 
COMP 4140 OR 4340 
SPEC ASTM-A512 
OR ASTM-A513 

HEAT TREAT 
LIQUID CYN. HON 
0.003-0.005 CASE DEPTH 
RC 40-45 

0.22 

BLOCK, GUIDE 
MATERIAL 

CARBON STEEL PLATE 
MT1010, MT1015, MTX1015 
MT1020, OR HTX1020 
SPEC QQ-S-741 

0 0.002 
I A 0.002 

TOTAL 

l. 12 

Figure 1?·1 .4. Improvised tco/, 1/eeve and guide. 

2-6 Change 1 

NOTE: </> = DIAMETER 
NOTE: ALL DIMENSIONS 

ARE IN INCHES 

0. 28 </> THRU 
0. 41 </> c I BORE 
2 HOLES 

TA055519 I 



3.00 

1. 50 

MATERIAL 

0.28¢ - THRU 
0. 41 ¢ - CT I BORE 
DEPTH SHOWN 
2 PLACES 

4.50¢ 

4. 0935"' 
4. 0930 't' 

TM 9·2815·220·34 

0.44 

1. 93¢ 
2.0005 ¢ 2.0000 

� 15° 
0.03R 2-PLACES 

0.22 
0.03R 2 PLACES 

STEEL, ALLOY PLATE OR BAR 
COMP 4140.0R 4340 
SPEC QQ-S-626 OR QQ-S-624 

HEAT TREAT 
QUENCH AND TEMPER 
TO RC 28-32 

NOTE: </> = DIAMETER 
NOTE: ALL DIMENSIONS 

ARE IN INCHES 

MATERIAL 
STEEL, ALLOY PLATE 
COMP 4140 OR 4340 
SPEC QQ-S-626 

HEAT TREAT 
QUENCH AND TEMPER 
TO RC 28-32 

o.so-j _____ 

_ 

0.28 ¢ - THRU 
0. 41 ¢ - CT I BORE 
DEPTH SHOWN 
4 PLACES 

2.25 

TAOS5520 I 

Figure £.J.5. l1!1provised tool, locator and block. 
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MATERIAL: 
4·112 X I X I CArlBON TOOL STEEL 
ONE l/2·13UNC·2A X 2. HEX·HD CAP SCREW 
TWO S/1&·13UNF ·2A X 2·1/2 HEX·HO CAP SCREW 

NOTE: ALL OIMEUSIOllS SHO'l'IN 
ARE IN INCHES 

0.12S 

TA021S40 

Figure f.f. /mpruvi.ed tool, coupling puller. 

HEX OR ROUND DIA. 
TO SUll' PULLER 

DRILL AND TAP TO 
SUIT PULLER, 
MECHANICAL SLIDE 
HAMMER TYPE 

MATERIAL 
STEEL, ALLOY 4140 

WELD OR THREAD 

NOTE: ALL DIMENSIONS ARE 
SHOWN IN INCHES 

TA021658 

Figure i?-3. /111provi11td tool, 11a/11e alf'et1t rf'mover. 

2-8 Change 2 

Figure 2-4 deleted. I 
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Table 2-1. Special Toolrand Equipment for Direct Support 
and General Support 

Identifying Reference 
Item No. Fig. Parn. Use Fig. Hem 

ADAPTER, COMPRESSION: Com· 87<13025 2·149 2·5 I Used with GAGE-I 0899180 lo check 2·5 25 
pression Test · cylinder compression 

ADAPTER, MECllA 'ICAL: 1/2· 8375091 3-130 3.3 3  Used with PULLER-8708712 t o  r emove 2-5 2 6  
20NF-2 t o  J/2·13NC x 1-7/8 in. 3-138 3.34 starter and generator idler ge:u-
Jong shaft and with SPREADING TOOL-

8708361 to n:move main bearing caps 
ALINEMENT TOOL: Fuel Pump 12275768 2· 148.4 2-49.1 Used to aline fuel pump drive housing, 2·6 22 

Drive I lousing (Modc:I A VOS· late engines 
1790·2 DR) 

A LINEM ENT TOOL: Fuel Pump 11684212 2-148.4 2-49.1 Used to aline fuel pump drive housing, 2-6 21 
Ori\•c !lousing (Mod\!! A VOS- early engines 
1790-2 DR) 

llLADG, TlllCKNESS GAGE: 0.010 10882615 2-154 2-52 Intake vall·c tuppet adjusting, 0.010 2-5 17 
in. Intake Valve Ckarnnce 3-326 3-168 in. gap 

BLADE, THICKNESS GAGE: O.D25 10882616 2- 153 2-52 Exhaust valve tappet adjusting, 0.025 2-5 18 
in. Exhaust Vall.: Clearance 3-327 3·168 Ill. g.1p 

BLAi)E, THICKNESS GAGE: 0.100 10882617 2-157 2 -53 V,1lv.: tappet adjusting, 0.100 in. gap 2·S 19 
in. Intake Valve Timing Clearance 3-326 3·168 

BOLT, EYE: 1·3/8 id x 2·1/2 od MSS 1937-7 2-98 :!-32 Lifting flywh.:el 2-5 24 
x 4·23/32 in. long, 5/8·1 I 3-118 3-32 
Thread 3-31 s 3·162 

BUSHING, REAMER: Exhaust 11642089 Used with REAMERS-7083696und 2·6 9 
Va lve 7083697 to rc:am c:xhaust \•alve 

guide hole 
BUSHING, REAMER: J nlake 11642088 J-198 3. 7 2 Used with REJ\Mf.RS-708�699 und 2·6 10 

V:ilve 7083698 to rl!am intake valve 

I 

COMPRESSOR:
.

Piston Ring, 
guide hok 

10882888 3-318 3-164 ln�ta lling st;1ndord pistons and rings in 2-5 I 
St andard C}•lindc:rs 

COMPRESSOR: P iston Ring, 0.010 I 0882888-1 Installing 0.010 or 0.020 in. O\•t:rsiic: 2·5 2 
and 0.020 in. Oversize pistons and ring� in cylind ers 

COMPRESSOR: Piston Ring, 0.030 I 0882888·2 lnstulling 0.030 or 0.040 in. oversize: 2·5 3 
and 0.040 in. Oversize 

I 
pistons and rings in cylinders 

CROWFOOT, ATTACHMENT: Fuel 12254244 2-85 j;},.P Removing or installing fuel injector 2-5 21 
Injector Nozzle Holder nozzle holders 

CROWFOOT, ATTACHMENT FRH-240S 2-38 2·21 Removing fuel injection lube nut 2-5 29 
from nozzle 

CUTTER, CARBON, NOZZLE: 10882949 3-189 3-70 Ch:uning carbon from fuel injector 2-5 12 
Nozzle Seat nozzle holder seal in cylindt:r he: ad 

EXTRACTOR, SCREW THREAD: MIL·T-21309 Rl!moving threaded inserts 2·6 24 
No. I 0 thru 3/8 in. 

EXTRACTOR, SCREW Tll READ: 7751056 3-142 
7/1610 I in. 

3-39 Removing threaded inserts 2·6 23 

GAGE ASSEMBLY: Compression 10899180 2·1 so 2-51 Used with ADAPTER-8743025 to check 2-7 JO 
Testing - cylinder compression --

GAGE, PISTON RING: Piston Top 12254296 3-183.J J.65 Checking piston r111g top groove 2·5 28 
Ring Groove 

-

GAGE, RING PLAIN: Piston Ring, 
Srandard and 0.020 in. Oversize 

10912589 3-185 3·65 Checking piston ring gap 2-7 6 

GAGE: Piston Ring, 0.010 and 10912589-1 Checking 0.0 I 0 or 0.030 in. oversize 2-7 7 
0.030 in. Oversize piston ring gap 

GAGE: Piston Ring, Standard ancl I 0912589·2 Checking std or 0.040 in oversize piston 2-7 8 
0.040 in. Oversize ring gap 

HOLDING BAR AND PULLER 1
12254282 2-148.2 2-49.I Power take-off coupling 2·6 19 

ASSEMBLY: Power Take-off 
(Model AVDS-1790-2DR) 

HOLDING TObL, GENERATOR: 11684166 3·163.I 3-5 I Checking generator drive gear coupling 2-5 7 
Generator Drive Gear Coupling torque 
(Model A VDS-l 790·2C) 

INSERTER, SCREW TM READ: MIL-T-21309 3-143 
5/16-24 T hread 

3.39 Installing threaded inserts 2·6 3 

INSERTER, SCREW THREAD: 8375324 
3/8-24 T hread 

Installing threaded inserts 2-6 4 

INSERTER, SCREW T HREAD: MIL-T-21309 
7/16-20 T hread 

Installing threaded inserts 2-6 s 

Change 3 2·9 
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Item 

INSERTER, SCREW THREAD: 
I /2·13 Thread 

INSERTER, SCREW THREAD: 
I /2·20 Thread 

LIFTER ASSEMBLY, VALVE: 
Valve Springs 

PLIERS, RETAINING RING: Fan 
Drive Shaft 

11ROTECTOR, CRANKCASE: 
Cylinder Mounting Pads 

PULLER ASSEMBLY: Fuel 
Injection Nozzle 

PULLER, MECllANICAL: "T" 
Handle, 3/4·16UNF·2A 
6·1 /2 in. long 

PULLER, MECHANICAL: Slide 
llammer, 10�� in. Jong with 
Yi·20UNF·2A Thread 

PULLER, MECHANICAL: Exhaust 
Valve Guide 

PULLER, MECHANICAL: Intake 
Valve Guide 

PULLER, MECHANICAL: Threaded, 
5/16·18UNC·2, 8-1/2 in. long, 
2·3/4 in. Handle (3 required 
per operation) 

REAMER, HAND: Roughing, 
Exhaus1 Valve Stem Hole. 
Diamett�r tapers from 0.550 to 
0.560 in., 13·3/4 in. long 

REAMER, HAND: Finishing Ex· 
haust Valve Stem Hole. 
Diameter tapers from 0.557 to 
0.562 in., 13·3/4 in. long 

REAMER, HAND: Roughing Intake 
Valve Stem I lole. Diameter 
tapers rrom 0.488 to 0.498 in., 
13·3/4 in. long 

REAMER, HAND: Finishing Intake 
Valve Stem Hole. Diameter 
tapers from 0.495 lo 0.500 in., 
13·3/4 in. long 

REMOVER AND REPLACER: 
Plier Type 

REPLACER, VALVE GUIDE: 
Intake Valve 

REPLACER, VALVE GUIDE: 
Exhaust Valve 

SLING, CRANKSllAFT AND 
CONNECTING ROD: Removing 
or Installing 

SLING, ENGINE LIFTING, 
OEAM·TYPE: Muhiple Leg 
(Model A VDS·I 790·2DR) 

SLING, FAN DRIVE AND 
ADVANCE UNIT HOUSING: 
Removing or Installing 

2·10 Change 3 

Table 2-1. Special Tools and Equipment for Direct Support 

and General Support - Co11ti1111ed 

Identifying Reference 
No. Fig. Para. Use Fig. Item 

3551-8 Installing threaded inserts 2-6 7 

8761582 Jnstolling threaded inserts 2·6 6 

8761535 3·186 3-69 Used with STAND-8708419 for 2-7 5 
3·200 3.73 removing and installing valves and 

valve springs 
GGG-P-480A· 3-78 3-25 Removing or installing inner fan drive 2·5 20 
T>•pe 2, Class 3·167 shaft retaining ring 
3, Style B, 
Size 22 
10882790 3·106 3-28 Protecting crankcase at cylinder removal 2-5 22 

3·136 3.34 
12275805 2·85.I 2-30 Removing fuel injector nozzles 2-6 18 

8761297 2·162 2-53 Removing and installing ca111shaft drive 2·6 8 
3.72 3·24 shaft and upper gear oil transfer 
3.73 3-24 plug 

8708712 3-130 3.33 Used with ADAPTER-8375091 to re· 2-5 6 
-----

3·138 3.34 move starter and generator drive 
idler gearshaft and with SPREADING 
TOOL-8708361 to remove main 
bearing caps 

10882954 Removing exhaust valve guides 2·5 4 

10882953 3·194 3.72 Removing intake valve guides 2·5 5 

5379997 2·101 2-32 Removing fan drive oil seal retainer, 2-5 I 5 
3·11 I 3-30 vibration damper, and crankshaft 
3-208 3-86 oil seal housing 

7083696 Used with OUSlflNG-11642089 for 2-6 14 
rough reaming exhaus1 vah·e guide 
hole 

7083697 Used with BUSHING-11642089 for 2-6 15 
finish reaming exhaust valve guide 
holes 

7083698 3-198 3.72 Used with BUSlllNG-11642088 for 2·6 16 
rough reaming intak.: valve guide 
holes 

7083699 3-198 3.72 Used with BUSHlNG-11642088 for 2-6 17 
finish reaming intake valve guide 
hole 

7950177 3-181 3-63 Removing and installing piston rings 2-5 16 

10883052 3-195 3.72 Installing intake valve guide 2·6 11 

10883053 Installing exhaust valve guide 2-6 12 

10882958 3-132 3.33 Removing and installing engine crank· 2·7 I 
3·133 3.33 shaft 
3·134 3.33 

11671664 Engine lifting 2·8 I 

10882945 3-90 3-26 Removing and i:lstalling rear fan and 2-7 11 
advance unit housing 



Item 

SLING, MULTIPLE LEG: Engine 
Lifting (Models A V DS- l 790-2C 
and A \I DS-1790-2 D )  

SOCKET, SOCKET WRENCH: Final 
f-ilter Cap 

SOCKET WRENCH: Fuel Injector 
Nozzle Holder, 1-3/8 in. nom. 
hex sockei, 3/4 in. sq. drive, 
2 i11. long 

SPACER, FAN ROTOR HUB 
SLEEVE: Leak T.:st 

SPREADING TOOL, CRANKCASE: 
Dearing Cap Removing or 
Installing 

STAND, MAINTENANCE AND 
OVERHAUL: E.ngine 

STAND, \I ALVE REMOVING AND 
INSERTING: Cylindt:r Valves 

STONE AND llOLDER ASSEMBLY: 
Cylinder hone composed of: 

150 grain stone 
180 grain stone 

I 
GAGE, FAN ROTOR: checking 

erosion 
TEST STAND: Advance Unit 
TOOL, GENERATOR, COUPLING, 

TORQUE TEST: Generator 
Drive Gear Coupling (Model 
AVDS-l 790-2C) 

TUBE, ATTACHING NOZZLE: 
Connector 

WRENCll, OPEN END: Starlclr 
J\founting Nuts, 15/16 in. 
opening, offset handle, I 0 in. 
long 

WRENCli, SPLINED: Engine Turn-
ing, 3/4 in. drive with external 
spline, 2-1/2 in. long (Models 
AV DS-1 790-2C and AV OS-
1790-20). 

WRENCH, BOX: Torquing Cylinder 
Hold Down Nuts, I /2 in. drive, 
5/8 in. double hex, 21-3/8 in. 
long 

WRENCH, BOX: Torquing Cyl inder 
Hold Down Nuts 

WRENCH, BOX: Torquing Cylinder 
Mold Down Nuts 

WRENCH, BOX AND OPEN 
END COMBINATION: 
Generator Mounting Nuts 
(Models AVDS-l 790-2D and 
AVDS-l 790-2DR) 

TM 9-2815-220-34 

Table 2·1. Special Tools a11d Eq11ipme11r for Direcr S11pporr 

011d Ge11erol Support - Co111i1111ed 

Identifying Reference 
No. Fig. Para. Use 

12257229 3-1 3-2 Engine lifting 

12254213 2-69.I 2-26.1 Removing fuel injection pump final 
filter cap 

11610171 Removing fuel injector nozzle holders 

10882651 2-60 2-21 Rt:tains fun cluleh oi l st:al during fuel 
3-336 3-189 injc:ction pump leak tcsl 

8708361 3-130 3.33 Used wilh l'ULLER--8708712 and 
3-309 3-161 ADAPTER-8375091 to remove 

main bearing caps 
10912260 3-5 3-5 Eng ine overhaul 

8708419 3-186 3-69 Cylinder stand for removing and 
3-187 3-69 installing vulvc:s, used with LIFTER-
3-200 3-73 8761535 

5704380 Honing cylinder bores 

11662775·2 
11662775-1 
12275775 3-262.1 3-112 Checking leading edge of fan 

rolor for erosion 
10898928 3-248 3-99 Ti:st fuel injcetion pump advance unit 
11684153 2-15. I 2-19 Torque testing gcn.:rator driv.: g.:ar 

3-163.1 3-51 coupling 

10882963 2-132 2-48 Check fuel injector nozzles 

8761568 2-12 2-18 Rc:moving or installing starter mounting 
nuts 

10882747 2-42 2-21 Turning engine at transmission drive 
2-30 gears haft 
3-22 
3-24 

3-325 3-168 
8761562 3-102 3-28 Torquing cylinder hold down nuts 

11684130-1 Torquing No. I left and right cylinder 
hold down nuts 

11684130-2 Torquing No. I lerf and right cylinder 
hold down nuts 

10935476 2-22 2-19 Removing and installing generator 
mounting nuts 

Change 3 

Fig. Item 

2-8 3 

2-6 20 

2-S 10 

2-S 27 

2-6 13 

2-8 2 

2-7 9 

2-7 2 

2-7 12 

2-8 4 
2-5 8 

2-5 13 

2-5 9 

2-S 14 

2-5 11 

2-6 I 

2-6 2 

2-5 . 23 

2-10.1 
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� 

12 

I Compressor 
2 Compressor 
3 Compressor 

14 

4 Mechanical puller 
5 Mechanical puller 
6 Mechanical puller 
7 Generator holding tool 
8 Generator coupling tool 
9 Open end wrench 

I 0 Socket wrench 

2·10.2 Change 3 

2 

15 

r-

28 

\ 

�10 

l l Box wrench 
12 Nozzle carbon cutter 
13 Attachfog nozzle tube 
14 Splined wrench 
I 5 Mechanical puller 
16 Remover and replacer 
17 Thickness gage blade 
18 Thickness gage blade 
19 Thickness gage blade 
20 Retaining ring pliers 

Figm·e £·5. Special tools. 

J 

� 16 

8 

9 

\ 
TA265620.I 

21 Attachment crowfoot 
22 Crankcase protector 
23 Box and open end 

combination wrench 
24 Eye bolt 
25 Compression adapter 
26 Mechanical adapter 
27 Fan rotor hub sleeve spacer 
28 Piston ring gage 
29 Allachment crowfoot I 
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3 
6 7 

20 '21 22 23 24 

� ob TT 
8 

19 

0 

0 

18 

I Box wrench 
2 Box wrench 
3 Screw thread inserter 
4 Screw thread inserter 
S 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 

17 

\ 
16 

\ 
lS 

\ 

Figure £-6. Special tools. 

9 

@ 
10 

13 

� 
12 11 

\ 

n 

TA265621 I 

13 Crankcase spreading tool 
14 Hand reamer 
l S I land reamer 
16 Hand reamer 
17 Hand reamer 
18 PuUer assembly, fuel inject ion 1107.2.le I 
19 Holding bar and puller assembly 
20 Socket wrench socket 
21 AJinement tool, early engines 
22 Alinement tool, late engines 
23 Screw thread extractor 
24 Screw thread extractor 
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2·10.4 

IJ 

I I 

h 

II 

_._ .,: .... _ 
-

---.. ::--:· .. - ·-.. :--. :... , 

1 Crankshart and connecting rod sling 7 Gage 
2 Stone and holder assembly 8 Gage 

3 

TA2656221 

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 I 

Figure i-1. Special toolt. 

Change 3 
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1 Multiple leg sling 
2 Maintenance and overhaul stand 

Figure £-8. Special tools. 
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TA265623I 

3 Beam-type engine lifting sling 
4 Tesl stand 

Change 3 2·10.5 (2·10.6 blank) 
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Section II. TROUBLESHOOTING 

2-7. Purpose of Troubleshooting 

Information in this chapter is for use of Direct 
Support and General Support maintenance per­
sonnel. It provide� 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. Preccmtions by Inspectfon. The inspections are 
to be performed before attempting to operate the 
vehicle. These inspections are mainly to detennine 
the condition and to take precautions to prevent 
further damage. 

c. Troubleshooting While Moimted. The trouble­
shooting performed while the engine is 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 is received, inspection should 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, is im­
portant as it is the only means for determining the 
trouble without completely disassembling the en-

_gine. 

2-8. General Instructions 
1his chapter contains .inspection a11d troubleshoot­
ing procedures to be performed while a m alfunc­
tioning engine is still mounted in the vehicle and 

after jt has been removed. Those procedures which 
apply only with the engine or power pack removed 
from the vehicle are jndicated with the symbol*. 
The procedures are presented jn paragraph 2-9, 
Troubleshooting Procedures, and paragraph 2-10, 
Diagnostic Tests. Troubleshooting procedures for 

I 
t he c lean a i r  package for the models 

AVDS-1790-2CA, and AVDS-1790-2DA are 
presellted 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 approp1iate 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. 

Trcmbleshooti ng Procedures 

Contents for table 2-2 

Item 
No. Malfwictior1 

1. Engine Fails to Crank 
l·l 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 !or starting: 

3. Engine Fails to Start. At Normal Cranking Speed 
3.1 Cylinders not fi1;ng: 
3·2 Cylinders partially fi1fog: 

4. Engine Low Idle Abnormal Operation 
4·1 Low idle speed too low: 
4·2 Low idle speed erratic: 
4-3 l\fislires 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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2·10.8,. Change 2 

6. Engine Overspeeds 
6.1 Overspeeds during \'ehicle operation: 
6.2 Engine speed excessive with accelerator pedal released: 

7. Engine Stops During Operation 
7.1 Stops gradually wilh loss of power and speed: 
7.2 Stops suddenly: 

8. Engine Fails to Shut Down 
8.1 Fails to stop with clecuie fuel shut-off: 
8.2 Fails to stop with manual fuel shut-off: 
8.3 Fails to stop when vehicle fuel supply is shut-off: 

9. Engine Rough Operation 
9.1 Misfues: 
9.2 Vibration or roughness: 

10. Noisy Operation 
10.1 Knock or tapping sound: 
10.2 Diesel knock: 
I 0.3 Grinding or squeaking sound: 

11. Abnormal Exhaust Conditions 
11. I Excessive black smoke: 
11.2 Excessive bluish smoke during vchiclc operntion: 
11.3 White (greyish) smoke during low illle opcrntion: 
I I .4 Oily and/or heavy carbon deposits on 1•ehiclc rear grille: 

J 2. Cooling System Deficiencies 
12.J Engine overheating: 



u 

I 

Item 

No. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

Mal/1111ctio11 

Abnormal Oil Conditions 

Tro11bleshootlng Proced1tres-Contl1111ed 
Contents for table 2·2 

13.1 Low oil pressure-temperature normal: 
13. 2 Low oil pressure: 
13.3 High'oil temperature: 
13.4 Low oil level: 
13.S High oil level: 
13.6 OU diluted with fuel: 
l 3.7 Excessive oil consumption: 
J 3.8 Excessive crankcase blowby: 
13.9 Ccncmtor oil pressure abnormal: (AVDS·l 790·2C :ind AVDS·l 790·2CA) 
fuel System Abnormal Conditions 
14.1 Air In system: 
14.2 Water contaminated Cuel: 
14.3 Accelerator and throttle linkage deficiencies: 
14.4 ln·tnnk fuel pump deficiencies: 
14.S Fuel filter restriction: 
14.6 Fuel injection pump deficiencies: 
14.7 Engine fuel supply pump defecti�·e: 
l 4 .8 Fuel injector nozzle defective: 
14.9 fuel injector tube high pressure fuel leakage: 
14.10 Fuel injection pump pressure regulating valve fuel return valve defective: 
l 4. I I Engine fuel return restriction: 
14.12 Fuel return check valve defective: 
14.13 Automatic water drain system inoperative: 
14.14 Deleted 
Generator Abnormal Operation 
IS.I Not charging: 
1 S.2 Undercharging: 
I S.3 Overcharging: 
IS.4 Discharging: 
IS.S Erratic charging: 
Intake Manifold Heater Abnormal Operation 
16.l Heater inoperative: 
Vehicle Air Cleaner Blower Inoperative 
17 .1 Motor inoperative: 
Engine Time Tornlizing Meter 
18.1 Totalizing meter inoperative: 
Low Power Investigation 
19.l Preliminary 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: 
J 9.S Low staU with excess bluish exhaust smoke: 
19.6 Low stall with one bank not firing: 
Engine Internal Damage 
20.l Engine will no( rotate, or rotates with binding, grinding or squealing noise: 
Smoke Generating System Abnormal Operation 

TM 9-2815-220-34 

21.1 Engine fails to produce smoke when engine is operating and smoke generating system is activated. 
21.2 Smoke produced Is of poor qualHy. 
21.3 Smoke produced when smoke generating system is not activated. 

Mntfuncrion 

l .  Engine Fails to Crank 
l . l  Engine will not crank: (No response 

when starter switch ls pressed.) 

Table 1·1. Tro11bleslrooti11g Procedures 

Probable cause 

a. Master switch "OFr." 
b. Transmission shift selector not in 

"neutral/park" position. 

Correclive aclion 

a. Turn switch "ON." 
b. Place shift selector In "neutral/park" 

position. 

Change 3 2·11 
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Malrunct l on 

Engine Fails to Crank - Continued 

1.2 

1.3 

2. 
2.1 

3. 

3.1 

2·12 

Starter engages but engine does not 
crank: (Audible solenoid action or 
starter gear engagement.) 

Starter drive spins, but. engine does 
not crank: 

Engine Cranks Too Slow 
Cranking speed too slow for starting: 

(below 90 rpm) 

Engine Fails To Start At Normal 
Cranking Speed 

Cylinders not firing: (Insufficient. 
fuel or incomplete combustion.) 

Change 2 

Table 2·2. Troubleshooting Procedures - C-0ntin11ed 

Prob•bl e cause 

c. Transmission shift  l inkage and 
"neutral/park" position adjustment 
improper. 

d. Low voltage protection module operat· 
ing or batteries discharged. (below 12 
volts) 

NOTE 

Low voltage protection mod· 
ule prevents slnrter opcrntion 
1Jclow 12 volts. 

e. Electrical starting circuit defective. 

a. Starter engagement assembly damaged. 

b. Starter drive gear damaged. 

c. Starter failure. 
d. Engine "hydrostatic lock". 

e. Engine seized internally. 

f. Transmission "locked-up". 

a. Starter clutch slipping or engagement 
assembly damaged. 

· b. Engine starter drive gear damaged 
(teeth milled). 

a. Batteries partially discharged. 

b. Incorrect seasonal grade of oil. Applies 
in cold weather. 

a. Out of fuel. 
b. Air in fuel system. 
c. Cylinders too cold. Applies in cold 

weather. 

Corrcc livt act ion 

cl. Adjust transmission shift linkage. 
Refer to pertinent. vehicle technical 
manual. 

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

dl. Check panel lights for "ON" and bat· 
tery indicator. Rcfcr t-0 OT 13.1 and 
13.2 

d2. Check battery condition, loose, broken 
or corroded cables and terminals. 
UeJer to pertinent vehicle technical 
manual. 

d3. Recharge or replace batteries; or 
"slave" start engine. Repair or 
replace defective cables and ter· 
minals. 

d4. Check generator operation aJter start­
ing engine. Refer lo DT 13.3. 

el. Check circuits, switches and connec­
tors. Refer to pertinent vehicle tech­
nical manual. 

e2. *Replace starter low voltage protec· 
tive module (para 2-45) 

al. •Remove starter and Inspect assembly 
(para 2-18) Refer to pertinent starter 
manual. Repair or replace starter. 

a2. •Install starter assembly (para 2-18). 
bl. •Remove starter and inspect engine 

starter driven gear (para 2-18). 
b2. •Replace starter driven gear (para 

2-18). 
c. •Replace starter assembly (para 2-18). 
dl. Investigate. Refer lo DT 12. 
d2. •Replace engine. Refer to pertinent 

vehicle technical manual. 
e. •Repair and replace as required. (llcm 

20). 
fl. Check transmission. Refer to pertinent 

vehicle technical manual. 
f2. •Replace transmission. Refer to perti­

nent vehicle technical manual. 
a. •Replace starter assembly (para 2-18). 

bl. •Remove starter and inspect engine 
drive gear (para 2-18). 

b2. •Replace engine drive gear (para 3·31), 
and install starter (para 2-18). 

a. Check battery condition. Refer to DT 

13.1 and 13.2. 
b. Drain and refill with proper oil. Refer 

to pertinent vehicle lubrication 
order. 

a. Refuel. 
b. Bleed and purge system. (item 14.1.) 
cl. Operate engine intake manifold healer 

to assist in starting. 
c2. If engine does not start, check heater 

operation. Refer to OT 14. 
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Tabft 2-2. Troubftshooting Procedures - Continutd 

Mallunc1ion l 'tolabltta UR 

Engine Fails To Start Al Normal Cranking Speed - Continued 

3.2 Cylinders partially firing: (insufii· 
cient fuel) 

4. Engine Low Idle Abnormal Opera-
tion 

4.1 Low-idle speed too low: (below 650 
rpm) 

4.2 Low.idle speed erratic: (unsteady or 
surge) 

4.3 Misfires at idle: (Usually accom· 
panied by white exhaust smoke, 
oily, or heavy carbon deposits on 
exhaust grilles.) 

5. Engine High-Idle (No-Load) Abnor-
mal Operation 

5.1 High-idle speed too low: (below 2.500 
rpm) 

5.2 High idle speed too high: (above 2&10 
rpm) 

I 6. Engine Overspeeds 
6.1 Overspeeds during vehicle operation. 

d. !Aw cylinder compression. 

e. Throttle linkage disconnected. 
r. Injection Pump or drive deficiency. 
a. Air in fuel system. 
b. Water contaminated fuel . 

c. Cylinder loo cold. Applies in colll 
weather. 

c. Induction air restricted or blocked. 

e. Low cylinder compression. 

f. Injection Pump liming improper. 

8. Insufficient warm-up. Applies in cold 
weather. 

b. Lmproper idle adjustment. 
c. One bank nol firing. 

a. ldll! speed too low 
b. Accelerator or throttle Ii nk8ge loose, 

worn, or cross-shaft shock spring 
defective. 

c. One or more cylinders partially firing. 
(Water or air in fuel system). 

d. Injector nozzles defective. 

e. Fuel injection pump governor defective. 

f. Injection pump improperly timed. 

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

a. Accelerator or throttle linkage deficien­
cy. 

b. Low fuel pressure. (fuel filter reslric· 
lion) 

c. Fuel injection pump governor defective. 

8. Cooling fan malfunction. 
b. Fuel injection pump governor detective. 

a. Vehicle operating on steep down-grade. 

di. Check cylinder compression. Refer to 
DT9. 

d2. •Repair or rc1>lacc cylinder, piston, 
rings, and/or valves chapter 3. 

e. Check linkage (item 14.3, c.). 
f. Check for deficiencies (item 14.6.). 
a. Bleed and purge system. (item 14.1.) 
b. Check automatic drain system (Item 

14.13.) 
c. Operate engine intake manifold healer 

to assist starling. Refer lo pertinent 
vehicle technical manuRI. 

d. Inspect, repair and replace as required. 
(item 11.1, a, f), c and d.) 

c I. Check cylinder compression. Refer lo 
DT9. 

e2. 'Repair or replace cylinder piston, 
rings, and/or ''alves chapter 3. 

f. Check timing (refer to para 2·21). 

a. Extend warm-up period. Increase 
warm.up spe'ed LO 1000 • 1200 rpm. 

b. Adjust idle speed (item 14.Sa) 
cl. Increase warm.up speed to 1000. 1200 

rpm. If it does not fire, check injec­
tion pump operation. Refer lo OT 
l.8. 

c2. •Replace injection pump if indicated 
by DT l.8. (para 2-21) 

a. Adjust idle speed. Refer to Item 14.3f. 
b. Inspect linkage. Refer lo 14.3, a. 

c. 

d. 

e. 

f. 

a. 

Refer to hems 14.1, and 14.2. 

Remove and check nozzles. Refer to 
Item 14.8. 

•Replace defective fuel injection pump 
(para 2-21 ). 

Check timing and inspect pump (para 
2-21). 

Increase engine idle speed to 1000 • 0 
1200 rpm. 

a. Inspect linkage. Refer lo Item 14.3. 

b. Check fillers. llem 14.5 

c. •Replace fuel injection pump (para 
2-21). 

a. Check fans. Refer to (item 12.1, e.) 
b. •Replace fuel injection pump (para 

2·21). 

a. Apply vehicle brakes to avoid over­
speed. 

2-13 
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Table 2-2. Tro11bleshootinc Procedures - Continued 

M11f11n<li<>n 

Engine Overspeeds - Continued 

6.2 Engine speed excessh·e with ac-
celerator pedal released: 

7. Engine Stops During Operation 
7.1 Stops gradually with loss of power 

and speed: (with accelerator pedal 
depressed) 

7.2 Slops suddenly: 

8. Engine Fails to Shut Down 
8.1 Fails to stop with electric fuel shut-

off: 

8.2 Fails to stop with manual fuel shut· 
off: 

rrohabk u u w 

b. Cooling fans malfunction. 

c. Governor improperly adjusted. 

a. Accelerator or throttle stuck or discon­
nected. 

b. Fuel control stuck. 
c. Fuel injection pump governor defective. 

a. Out of fuel. 
b. Fuel system deficiency. 

a. t'ucl system deficiency. 
b. Engine internal failure. 

a. Electric fuel shut-0(( malfunction. 
b. Defective fuel injection pump governor. 

a. Manual fuel shut-off malfunction. 

b. Defective injection pump. 

a. Vehicle fuel shut-<>ff valve malfunction. 

Cortttli<t • <lion 

b. Inspect cooling fans and drives. Refer 
to ilem 12.1, e. Replace defective 
parts (para 2-21 ). 

c. Check adjustment (14.6, b). Replace 
fuel injection pump, governor. 

a. Inspect throttle linkage. Refer item 
14.3, a. 

b. Refer to item 14.6, g. 
c. •Replace fuel injection pump (para 

2-21). 

a. Refuel. 
b. Refer to item 14. 

a. Refer to item 14. 
b. Check for engine damage. Refer to 

item 2l'.l. 

a. Refer to item 14.6, e. 
b. •Replace fuel injection pump (para 

2-21). 
a. Check throttle linkage. Refer to item 

14.6, f. 
b. •Replace fuel injection pump (para 

2-21). 
3. Inspect fuel shut-<>ff valve. 

Replace as required. 

I 
8.3 Fails to stop when \'Chicle fuel supply 

is shut off: {engine will continue to 
run for 12 to I 4 minutes at idle 
speed after the fuel is shut off) 

�--:=-=---:--=-----:-�����-!...������� ��������� ������ ������ ��� 9. EJ!gine Rough Operation 
9.1 Misfires: (more noticeable at idle 

9.2 

10. 
\510.l 

operalion) 

Vibration or roughness: 

Noisy cration 
Knock or tapping sound: 

2-14 Change 3 

a. Water contaminated fuel. 

b. Engine operating al idle for extended 
period during cold weather. 

'· Fuel leak, nozzle high pressure tube. 
d. Fuel injector nozzle de(ective. 
e; No valve rocker clearance. 

f. Intake or exhaust valve failure {burned, 
worn or damaged). 

g. Return fuel Ii ne disconnected or 
restricted. 

h. F1ame heater solenoid defective. 

a. Engine misfire. 
b. Fuel injection ump defective. 

a. Rocker arm assembly defective. 

b. Excessive intake or exhaust valve 
clearance or damage. 

c. Connecting rod, piston, or ring damage, 
or loo:>e piston pin. 

d. Crankshaft bearing damage. 
e. Worn or damaged gears or bearings. 

a. Check fuel for water. Refer to item 
14.2. 

b. Increase engine idle speed to 1()()().12l'.>O 
rpm. 

c. Inspect for leak. Refer to item 14.9. 
d. Refer to item 14.8. 
el. Locate faulty cylinder. Refer lo OT 8. 
e2. Adjust rockers lo proper clearance 

(para 2-51). 
(1. Locate faulty cylinder. Refer to DT-8. 
f2. "Inspect, repair or replace valve and/or 

cylinder {para 3-08). 
g. Inspect fuel line. Refer to item 14.11. 

hl. Check solenoid operation. Refer lo 
DT-14.5 and DT-14.6, 3 and 6. 

h2. Replace solenoid. (para 2-43). 
a. Refer to item 9.1. 
b. Refer to it.em 14.6. 

al. Locate faulty cylinder. Refer to IYl'-8. 
a2. •Adjust or replace rocker arm (para 

2-30). 
bl. Locate faulty cylinder. Refer to DT-8. 

b2. Adjust valve cleara.nce {para 2-51). 
bS. •Inspect, repair, or replace valve 

and/or cylinder (para 3-08). 
cl. Locate faulty cylinder. Refer to DT-8. 

c2. Check for damage. Refer to item 20. 
d. Check for damage. Refer to item 20. 
e. Check for damage. Refer to item 20. 



l\f alfunction 

Noisy Operation -Continued 
10.2 Diesel Knock: ("ping", usually at 

low-idle speed) 

10.3 Grinding or squeaking sound 

11. Abnormal Exhaust Conditions 

11.1. Excessive black smoke. (one or 
both banks): 

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

11.3 White (greyish) smoke during low· 
idle operation: (one or both bankll) 

11.4 Oily and/or heavy carbon depoalta 
on vehicle rear gi<ill: 

12. Cooling System Deflcienciea 
12.1 Engine overheating: {evidenced 

by high oil temperature, low 
oil pressure and 
warning lights "ON"). 

. !I 

TM 9-2815-220·34 
Table 1-�. Trcrubleahooting Procedures - Continued 

Probable cause 

a. Manifold heater solenoid valves 
defective. 

b. Return fuel line disconnected or 
restricted. 

c .. Engine fuel iajection timin� 

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

b. Engine accessories. 

c. Worn or d11maged gears, c11mshllft, 
rocker arm bearing or bushings. 

a. Induction air inlets blocked with 
debris. 

b. Air cleaner restriction (clement dirty, 
wet or blower motor inoperative). 

c. Air Cleaner hose collapsed. 

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

e. Turbocharger compressor housing 
clamp 

f. Turbocharger defective. (Sticky, 
wom or failed bearings, seals and 

damaged impeller.) 

g. Intake manifold system air leak 
(Loose, broken, misalined or failed 
clamp, hose, tube flange, or gasekt.) 

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

,...-9i. Fue ll\)ection pump timing incorrect. 

7 j. Fuel injection pump fuel acljustment 
improper (overfueled). 

;>k. Fuel iajection pump advance 
it 

. 

a. High oil 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. Oil cooler screens and fins blocked 
with debris. 

...< - -

Correcli\'e action 

al.  Check solenoid operation. Refer to 
DT-14.5 and DT-14.6, 3 and 5. 

a2. Replace solenoid valve (para 2-43). 
b. Inspect fuel line. Refer to item 

14.11. 

c. Check timing(para 2-21). 

a. Inspect Inn for proper clearance. 
Re•lair or replace damaged parts 
(p_r11 2-21 b (25)). 

b. Rcplnce dnmaged nccessory 
(section IV). 

c. Check for damage. Refer to item 20. 

a. Inspect and clean air inlet grilles 
and nir cleaner inlets. 

bl. Check restriction. Refer to OT-7. 
b2. Sen'ice filter (clean, dry or replace). 

Refer to pertinent \'chide 
technical manual. 

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

d. Inspect and clean. Refer to 
pertinent \'ehicle technical 
manual. 

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

(.Remove Inlet elbows 
(refer to pertinent vehicle technical 
manual) and check for bearing play 
or looseness, impeller damage, or 
excessive carbon deposits on turbine 
wheel. Replace defecti\'e turbosu­
percharger (para 2-20 or 2-20.1). 

g. •inspect system for leaks and repair 
as necessary (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 fuel injection pump 
(pDf,j 2-21). 

j. •Replace fuel injection pump (para 

�� 
k. 'Replace ad\'ance unit (para 3-95). 

a. Refer to item 13.7, band f. 

a. Increase engine idle speed to 1000· 

J200 rpm. 
a. Refer to item 13.7, a. 
b. Refer to item 13. 7 
c. Increase engine idle speed to 1000-

1200 rpm. 

a. Clean screens and oil cooler finned 
air passages. 

NOTE 
Inspect for oil leaks and a\'oid 
oil spillage . 

I 

I 

Change 1 2·15 
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Table i>-S. Tr<mbleshooting Procedures - Co11tittued 

Malfunction Probable cause 

Cooling System Deficiencies- Continued 

13. Abnormal Oil 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 

llght"OFF". 

b. Normal oil pressure and normal 
oil temperature. 

13.4 Low oil level: (below "add" 
mark) 

13.6 High oil level: (overfull) 

2·16 Change 1 

b. Restricted cooling air inlets (blocked 
\\�th 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, baffle, deflector or 
plates loose, cracked or broken. 

g. Oil cooler thermostatic valve anJ/or 
bypass valve defective. 

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

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

a. Low oil level. 
b. Seasonal grade of oil improper (oil 

too light) for ambient tempera­
ture. 

c. Oil diluted with fuel. 
d. Pressure sending unit or gage 

defective. 

e. Oil pressure regulator valve 
malfunction. 

f. Defective oil pump or obstructed oil 
pickup screen. 

g. Crankshaft bearing worn or damaged. 

a. Oil pressure gage or transmitter defec­
tive. 

b. Engine overheating. 

c. 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. "Oil check" service neglected. 
c. Loss of oil due to oil leak. 
d. High oil consumption. 
a. Overfilled by error. 
b. Oil diluted with fuel. 

Corrective action 

b. Clean air inlets and grilles. 

c. Refer lo item 13.5. 
d. Check oil in engine. Drain and refill 

with proper grade of oil. Refer to 
pertinent Vehicle Lubrication Order. 

e. Check fan rotation and clutch torque, 
and inspect fan blades. Hepair 
as required (para 3-90 and 3-95). 

f. Inspect and repair as required. 

g. •nemo1•e valves and replacc(r>nra 
2-37 and 2-35). 

hl. Check engine power. Refer to items 
19.1and19.2 

h2. •Replace fuel injection pump (pnra 
2-21). 

i. Limit operation to short periods 
when operating under such 
conditions. 

a. Refer to item 13.4 
b. Check oil in engine. Drain and refill 

with proper grade of oil. Refer to 
pertinent lubrication order. 

c. Refer to item 13.6 
d l. Check electrically. Refer to 

pertinent vehicle technical manual. 
d2. Repair or replace as required. 

e. • tnspect 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 (para 3-74). 

gl.  Check for damage. Refer to item 20. 
g2. •If deposits are found in 

filter, disassemble engine, clean and 
repair as required. 

a. Check electrically. Refer to pertinent 
vehicle technical manual. Replace 
as required. 

b. Refer to item 12.1 

c. Replace bulb. Refer to pertinent vehicle 
technical manual. 

a. Check electrically. Refer to pertinent 
vehicle technical manual. Replace 
as required. 

al. Check electrically. Refer to pertinent 
vehicle technical manual. Replace 
as required. 

a. Position vehicle on level 
ground and recheck oil level. 

b. Add oil to proper level. 
c. Inspect for leaks. Repair as required. 
d. Refer to item 13.7. 
a. Drain to proper level. 
b. Refer to item 13.6. 



Malfunction 

Abnorn131 Oil Conditions - Continued 

13.G Oil diluted with fuel: (Evidenced 
by rising oil level, thin oil con­
sistency) 

l3.7 �;xccssive oil consumption: (150: I 

(max.) fueVoil ratio (in gallons)) 

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

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

14. Fuel System Abnormal Conditions 
14.1 Air In system: 

TM 9-2815-220-34 

Table fl.fl. Troubleshooting P?-ocedures - Continued 

Probable cause 

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

b. Fuel leakage at fuel injector nozzle 
body. 

c. Engine fuel supply pump shnft i;eal 
leak. 

d. [njection p11mp internal fuel leak 
into oil. 

a. Loss of oil due to leaks. 

b. Oil level 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. 1\1rbocharger defective (worn or 
damaged seals). 

a. Heavy carbon deposits ii. brt>ather 
tube at turbocharger exhaust pipe. 

b. Ring;1 worn or damaged. 
a. Restricted oil lines. 
b. Failed generator drive gear assembly 

(coupling assembly). 
c. Generator oil pump failure. 

d. Occurred during fuel filler replace· 
ment, engine or power pack installa­
tion or long period shutdown. 

b. Return fuel restriction 

Corrective action 

al. Drain oil and refill with proper oil. 
Refer to lub1ication order. 

a2. A void operating at idle for ex tended 
periods du ring cold weather. 

bl. Locale faulty nozzle. Refer to DT 
2.3. 

b2. Repair or replace nozzle and holder 
assembly (para 2-48). 

c. Repair or replace pump assembly 
(pnrn 2-17 or 2-J7.l). 

d. • Rcpln..:c injection pum1> (pnra 2-21). 

n. Inspect ent,-ine for oi I leaks. Repair as 
required. 

b. Refer to item 13.5. 
c. Refer to item 13.l. b. 

di. Inspect induction system for dust 
entry (air cleaner seals, hoses and 
clamps). Repair or replace. Refer to 
pertinent \•chicle technical manual. 

d2. Verify cylinder compression. Refer 
to DT-9. 

d3. •If compression test indicates engine 

I damage, rep:iir or replace cylinder 
and rings as required. 

e I. Refer to item J 2. 

e2. Verify cylinder compression. Refer 
toDT-9. 

e3. 'If compression test indicates engine 
damnge, repair or replace defective 
parts as required. 

f. Remove inlet and exhaust elbows nnd 
check for evidence of oil. Replace 
defective turbocharger (para 2-20 
or 2-20. 1) 

al. Refer lo DT-11. 

a2. Clean engine crnnkcase breather tube. 
b. Refer lo item 13.7,d. 
a.• Inspect lines for plugging or damag\?. 
b. Refer to DT-13.5. Replace drive 

gear assembly (para 3-51). 
cl. Refer to DT-10.2. 
c2. •Replace pump or generator. 

al. "Purge" fuel system. Turn "ON" 
master, and in-tank fuel pump 
switches. Operate in-tank fuel 
pump for J 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 water separator 
fillers) until all fuel (no air) is noted. 

b. Refer lo item 14.11. 

Change 3 2-17 
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Table 12·2. Troubleshooting P1'0ced11res 

Malfunction Probable cause Corrective action 
Fuel System Abnormal Conditions- Continued 

L4.2 Water contaminated fuel: 
14.3 Accelerator and throttle 

linkage deficiencies. 

14.4 In-Tank fuel pump deficiencies: 

14.6 Fuel Jilter restriction: 

14.6 Fuel iajection pump deficiencies: 

2-18 Change 3 

c. Damaged fuel hoses(fuel pump to 
filter, or filter to fuel iajection 
pump). 

a. Automatic drain system inoperative. 
a. Insufficient throttle travel. 

b. Vehicle accelerator linkage loose, 
wom, binding, disconnected, 
improperly adjusted, or pedal 
return spring malfunction. 

c. Engine throttle linkages loose, worn, 
binding, improperly adjusted or 
disconnected. 

c. •Remove and install new hoses 
(para 3-14 b). 

a. Refer to item 14.13. 
a. Place 31.i inch wide piece of writing 

paper over end of high idle 
acijusting screw and depress 
accelerator pedal fully. If 
control lever stop contacts adjusting 
screw and holds paper tightly, full 
throttle travel exists. (pnra 2-2lb 

(15)). 
Repeat above after each of the follow­

ing steps. 
b. J nspect, repair, and adjust. Ile fer 

to pertinent \'Chicle technical manual. 

c. Inspect, repair or replace as necessary 
(para 2-40 or 2-40.1). 

d. Engine throttle cross shaft idle or full- d. Adjust to proper slop clearances 
throttle positions improperly ad- (para 2-21 b (15)). 
justed. 

e. Engine th rot lie cross shaft shock e l .  Inspect for broken spring and replace. 
spring defective (broken spring allows e2. Check free movement. Replace 
free movement between tangs spring if clearance is greater than 
and lever pins). 0.010 inch. 

f. Improper low idle adjustment (engine n. Adjust low idle screw to proper 
crosshaft idle screw). engine speed (675-725 t·pm). Turn 

clockwise to increase and counter 
clockwise to decrease speed (pal's 2-2lb 
(15)). 

g. Engine will not mair:itain 1800 rpm 
speed during winching operations. 

a. Electric circuit defective, or electric 
motor failure. 

b. Pump output insufficient. (Defective 
pump, or screen clogged.) 

a. Primary and/or fueVwater 
separator filter element clogged. (Dirt, 

water.soaked or waxed.) 
a. Fuel iajection pump governor low-idle 

speed adjustment improper. 

b. Fuel iajection pump governor high-idle 
speed improper. 

f'2. If speed below 725 rpm cannot 
be obtained with adjustment. n, 

proceed to item 14.6. 
g. Adjust solenoid control speed screw 

or replace throttle control solenoid 
assembly (para 2-49.2). 

al. Cheek if operative. Refer to DT-6.l. 
a2. Check electric circuit. Refer to pertinent 

vehicle technical manual, and repair as 
required. 

a3. Replace pump assembly. Refer to 

pertinent vehicle technicnl manual. 
bl. Check pressure and output. Refer 

to DT-6. 
b2. Repair or replace pump. Refer to 

pertinent vehicle technical manual. 
a. Check fuel pressure. Refer to 

OT· L2. Replace defective filter elements 
(para 2-24 and 2-26). 

al. Adjust low-idle stop screw on fuel in· 

jection pump (para 2-2lb (16)). 
NOTE 

Required only when engine speed 
cannot be adjusted as described 
in item 14.3. 

a2. •If low idle speed cannot be obtained, 
replace fuel iajection pump (para 
2-21). 

bl. Check high-idle speed. Refer to 
DT-15.l. 
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Tobie 2·2. Troubleshooting Procedures - Continued 

Malfun<llon 

Fuel System Ahnormnl Condi lions - Continued 

14.7 Engine ruel supply pump defective: 

Proba1'J e <au,. 

e. Electric fuel shutoff failure. (Electric 
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 
(rel!ult of improper preservative oil 
during long term storage and occurs 
during initial start when engine Is 
stopped because of resulting over· 
speed). 

h. Fuel injection pump drive coupling 
failure (pump not rotating). 

I. Pressure regulating valve (fuel return) 
defective. 

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

k. Injection pump liming improper. 
I. Fuel injection pump internal failure. 

a. Fuel pump failure (insufficient fuel out· 
put due to defective regulating valve, 
internal pump wear or shart seal leak 
causing fuel leakage into engine oil). 

Corrc<C l ivr act i on 

el. Check solenoid operation. Refer to 
DT·S.1. 

e2. Check circuit voltage. Refer to perti­
nent vehicle technical manual. 

e3. •Replace fuel injection pump cover 
and solenoid assembly (rder to perti· 
nent injection pump technical 
manual or replace fuel injection 
pump \para 2-21). 

fl. Check manual operation (refer to 
DT·5·2). 

f2. Check control for full tra\'el or discon­
nected linkagl!. Adjust or r•·11:1ir a� 
required (parn 2·21). 

(3. •Remove fuel injection �lump shut-off 
co1•er and inspect lever opcrntion. If 
deicclive, replace co1·er 1<�1:1111Jly 
(refer lo pcni nen t fuel injection 
pump tet'hnical manual) or replace 
fuel injection pump (para 2-21). 

gl. Operate engine fuel shul-0ff (electric 
and manual separately) six or eight 
times. This may free foci control 
from stuck position. Attempl l'nginc 

start. 
g2. Check rucl injt.>clion operation. Refer 

to DT·l.5. 
g3. Remo\•e fuel shut.off cover anJ inspect 

fuel control levers (lever is stuck 
when in extreme right position). 
Refer to pertinent fuel injection 
pump technical manual. 

g.t. ·Manually move lever to the left, 
counter clockwise, and alternately 
rotate (both directions gradua11y) un. 
tit full travel and complete freeness 
of lever is obtained. 

g5. Reinstall fuel shut-0ff cover and chcrk 
engine for normal start. 

gii. •tr engine falls lo start, replace rue! in­
jection pump (para 2·21). 

hl. Check fuel injection pump rotation. 
Refer lo DT-3.2. 

h2. •Replace fuel injection pump (para 
2-21). 

·il. Check fuel pressure. Refer lo OT·l.3. 
i2. If 1·alve is defective, replace vah•c. 

Refer to .riertinent fuel injection 
pump technical manual. 

j. •Replace fuel injection pump (para 

2-21). 

k. Check Liming (para 2·21). 
I l. Check fuel injection pump operation. 

Refer lo OT -1.5. 
12. Replace injection pump (pa·ra 2·21). 

NOTE 
Remove and bench lest all 
noizles (DT-2.2) after injec­

tion pump int.ernal failure. 
a I. Check fuel pressure and refer lo 

DT-1.4. 
a2. Repair or replace defective fuel pump 

assembly (para 2-21). 

2-19 
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Table 2·2. Troubleshooting Procedures - Continued 

Mallunclion Probabltuu� 

Fuel System Abnormal Conditions - Continued 

14.8 Fuel injector noule defective: a. Abnormal spray pattern (sticky action, 
stuck parlially open, or orifices par­
tially plugged). 

14.9 Fuel injector lube high pressure fuel 
leakage: 

14.10 Fuel injeclion pump pressure 
regulating vah·e fuel return ''alve 
defective: 

14.ll Engine fuel return restriction: 

114.12 Fuel return check valve 
defective 

14.13 Aulomalic waler drain system in­
operative: 

I 14.14 Deleted 

2·20 Change 3 

b. Fuel injector nonle \•a Ive stuck closed or 
orifice plugged. 

NOTE 
Can result in damaged fuel in­
jection pump. 

c. F'ucl injeclor no1.zlc holder spring failed 
(result of improper installation of 
nozzle). 

d. Fuel leakage at fuel injector nonle body. 

a. Filling loose, lubing cracked or broken. 

b. Fuel injector lube clamps (loose or miss­
ing clamps allow lube vibration result­
ing in fuel leaks). 

a. Valve slicking or spring tension im­
proper. 

a. Engine fuel return hose quick disconnecl 
coupling nol connected. 

b. Quick disconnect coupling, tube or hoses 
defective or damaged (restricting 
return fuel now). 

a. 01cck valve not seating (leaking at 
seat). 

a. System malfunction (waler not drain­
ing). 

b. Electrical wiring defect. 

c. Solenoid valve defective. 

d. Control unit or sensors defective. 

Wreclht' a tdon 

al. Locate faulty cylinder. Refe.r to 01'-2. 
a2. Repair or replace defective nozzle and 

holder assembly (para 2-48). 

bl. Bench tesl injector nozzle. Refer lo 
DT-2.2. 

b2. Repair or replace defective fuel injec­
tor n01.zle and holder assembly (para 
2-48). 

b3. 'If defective fuel i njeclor nozzle is 
found, lhe fuel injection pump must 
be tested for damage. Refer lo 
DT-1.5. Replace defective pump 
(para 2-28). 

cl. Locale faulty nozzle. Hefer to DT-2. 
c2. Hcpair or replace fuel injeclor nonle 

and holder assembly (para 2-28). 
di. Locate faulty fuel injector nozzle. 

Refer to DT-2.3. 
d2. Repair or replace fuel inject-0r nozzle 

and holder assembly (para 2-28). 
al. Tighten filling nut (para 2-2lb. (16)). 
a2. I nspcct tubing sleeve (para 3-137). 
a3. 'Replace defective tube (para 3-137). 
b. Tighten loose clamps, replace damaged 

clamps and inslall missing clamps 
(para 2-21). 

al. Check fuel pressure. Refer to DT-1.3. 

a2. Inspect and/or replace valve. Refer to 
TM 9-2910-212-34. 

a. Reconnect coupling. Refer to pertinent 
vehicle technical manual. 

bl. Check relurn fuel flow. Refer lo 
DT-4.L 

b2. Replace defective coupling tube or 
hose. Refer to pertinent vehicle tech­
nical manual. 

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

a2. Replace valve (para 2-2 J a (I 3 )). 
al. 'Open manual drain cock (para 2-24) 

and drain into container. U more 
than one quart of waler is drained, 
system is inoperative. 

a2. If excessive water Is found in filter, 
replace filter elements (para 2-24). 

b. 'Check voltage supply to conlrol unit 
and repair or replace wiring as re­

quired (para 2-41), refer to pertinent 
vehicle lechnical manual. 

c .  •Apply 2 4  volts l o  solenoid and check 
operation. If defective, replace 
solenoid valve (para 2-44). 

d. •Replace control unit and sensor as-

sembly (para 2-44). 



M1trunc1ion 

15. 

, .. , 

Generator Abnormal Operation 
Not charging: (Indicator reads in 

"yellow" same as batlery reading 
with engine stoppeJ anti master 
switch "ON". 

15.2 Undercharging: (Maximum indicator 
reading in "yellow" during vehicle 
operation). 

15.2 Overcharging: (Indicator reads right 
"red"). 

15.S Discharging: (Indicator reads in left 
"red") 

15.4 Erratic charging: (Indicator fluctu· 
ates) 

16. Intake Manifold Heater Abnormal 
Operation 

16.l Heater Inoperative: 

TM 9·2815-220·34 

Tobie 2·2. Troubleshootin1 Procedures -Continued 

Proti.hl•<aU� 

a. Battery cables or terminals loose, cor· 
roded, broken or disconnected (connec­
tor nuts not lightened). 

b. Defective electrical circuits or voltage 
regulator. 

c. Generator failed. 

d. Failed generator drh·e gear assembly. 

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

b. Defective balleries. 

c. Voltage regulator defective. 

d. Failed generator drive gear assembly. 

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

b. Defective batteries. 

c. Voltage regulator defective. 

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

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

a. Electrical or fuel system malfunction. 

Corr('('th·c action 

al. Check battery condition. 
a2. Inspect and repair cables and ter· 

minals. Refer to pertinent vehicle 
technical manual. 

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

b2. Repair or repl3ce as necessary. Refer 
to pertinent vehicle or generator 
technical manual. 

cl. Check circuits and generator. Refer to 
pertinent vehicle or generator 
technkal manual. 

c2. Hepair and replace as necessary. Refer 
lo pertinent vehicle technical 
manual. 

c3. Refor to DT-13.6. 
c4. *Rep Ince generator (par\! 2-19). Clean 

generator oil drain lubes of obslruo­
tions (model AVDS-l 790-2C only). 

di. •Refer lo DT-13.7. 
d2. •Replace drive gear assembly {para 

3-31). 
a. Inspect, clean, tighten, repair or 

replace as necessary. Refer to perti­
nent \•chicle technical manual. 

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

b2. Replace batteries. Refer to pertinent 
,·chicle technical manual. 

c. Inspect voltage regulator and replace 
if necessary. Refer to pertinent vehi· 
clc technical manual. 

di. •Refer to DT-13.7. 
d2. •Replace drive gear assembly (para 

3-31). 
a. Inspect, clean, tighten, or repair as 

necessary. Refer to pertinent vehicle 
technical manual. 

b. Check individual battery cells. Replace 
defective batteries. Refer lo perti­
nent vehicle technical manual. 

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

a. Check electrical syst.em circuits. Refer 
to pertinent \•chicle technical 
manual. 

a. Inspect, clean, tighten, or repair as 

necessary and check batteries. Refer 
lo pe rli nent vehicle technical 
manual. 

a. Check healer operation. Refer to 
DT-14. Repair or replace defective 
parts as indicated by tests. 
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M 1 lfunc1ion 

17. Vehicle Air Cleaner Blower Inopera-
tive 

17.1 Motor inoperative: 

18. Engine Time Totalii.ing Meter ln· 
operative 

18.l Totalizing meter inoperative. 

19. Low Power Investigation 

Table 2·2. Troubleshooting Procedures - Continued 

Probable cau.e 

a. Generator not charging. 

b. Blower molor electric circuit defective. 

c. Blower motor failure. 

a. Generator inoperative. 
b. Wiring defective. 

c. Totalizing meter defective. 

NOTE 

Correct i ve •<lion 

a. Check operation of generator, regula-
tor, and relaled circuits. Reler to 
item 15.1. 

b. Check circuits. Refer lo pertinenl vehi· 
cle technical manual. Repair or 
replace as required. 

cl. Refer to DT-7.1 
c2. Replace motor. Refer to pertinent 

vehicle technical manual. 

a. Check generator. Refer to item 15.1. 
b. Check circuit voltage to totalizing 

meter lead. Refer to pertinent vehi­
cle technical manual. 

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

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

19.l Preliminary investigation: a. Engine rough operation. a. Refer l-0 item 9. 

19.2 Power verification: (Perform engine 
"stall" lesl in accordance with 
DT-15.2) 

19.3 Low stall with both banks firing and 
normal smoke: 

2-22 Change 2 

b. Engine noisy. b. Refer to item 10. 
c. Engine overheating. c. Refer to item 12. 
a. If stall speed is normal (1800·1950 rpm), al. Investigate transmission clutches, 

low performance is vehicle related or brakes, and vehicle suspension for 
vehicle may be operating under se1•ere being loo tight. Repair as required. 
conditions. Refer to pertinent vehi.de technical 

manual. 

b. If stall speed is above normal (more than 
1950 rpm) low performance is 
transmission related, or engine is over­
powered. 

c. If st.all speed is below normal (less then 
1800 rpm) low performance is engine 
related . 

. a. In-tank fuel pump inoperative. 

b. ThroUle 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. 

a2. Check \'chicle 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. 

bl. Investigate for transmission slippage. 
Refer to vehicle technical manual. 

b2. Refer to item 14.6, d. 

c. Proceed with engine low power in­
vestigation. Refer lo item 19.3. 

a. Check in-tank fuel pump operation. 
Refer lo item 14.4. Repair as re· 
quired. 

b. Inspect accelerator and throttle 
linkages. Refer to item 14.3, b. 
Repair as required. 

c. Check fuel system for water content. 

d. 

e. 

{. 
g. 

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 required. 

Inspect fuel return. Refer to item 
14.11. Repair as required. 

Inspect for leaks and rep
.
air. 

Check high-idle operation. Refer to 
item 14.6, b. Replace fuel injection 
pump (para 2-21). 
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Table 2·2. Tro11bleshooting Procedures - Continued 

M a lruneti on 

Low Power ln\'esligation - Continued 

19.4 Low stall speed with black exhaust 
smoke: (one or both banks). 

19.5 Low stall with excess bluish exhaust 
smoke: (one or both banks) 

19.6 Low stall with one bank not firing: 

20. Engine Internal Damage 
20.l Engine will not rotate, or rotates 

with binding, grinding or squealing 
noise: 

21 Smoke Generating S}'stem Abnormal 
Operation 

2J . 1 Engine fails to produce smoke when 
.engine is operating and smoke 
generating system is activated: 

P�abl • uu.., 

h. Fuel injedion pump fuel adjustment im· 
proper. 

i. Engine fuel supply pump defective. 

j. Fuel injection pump fuel pressure 
rci;ulating valve defective, 

k. Fuel injection pump timing Improper. 

a. Vehicle air cleaner inlets blocked with 
debris. 

b. Air cleaner restriction. 

c. Air cleaner hose collapsed. 
d. Turbosupercharger air inlet blocked. 

e. Turbosupercharger deficiency. 

a. Worn or damaged rings with excessi\'e 
oil consumption. 

a. Fuel injection pump malfunction. 

a. Engine seiied; failed or damaged con­
necting rod, bearing, piston, gears, etc. 

b. Engine hydrostatic lock damage. 

a. Fuel shut-off valve closed. 

b. No generator output. 

c. Restricted fuel tubo adapters in ex-
ht1ust pipes. 

d. Ail cleaner blower motors not operat-
ing. 

e. Ruptured fuel hose or tube. 
f. Fuel solenoid valve(s) not operating. 
g. Restricted fuel hose or tube. 

CorrKlivt action 

h. Check adjustment. Refer lo item 14.6, 
d. Replace injection pump (para 
2-21). 

i. Check pump operation. Refer to item 
14.7. Repair or replace as required. 

j. Inspect \'ah·e. Refer to item 14.10. I 
Replace as required. 

k. Check liming (para 2-2\). Relime as re· 
quired. 

a. Inspect and clean. 

b. Check air cleaner. (Refer lo DT-7) Ser-
vice as required. 

c. Inspect hose. Replace as required. 
d .  Inspect turbosupercharger Inlet. Refer 

to item 11.1, d 
e. Inspect turbosupercharger. Refer to 

Item 11.1, e & C. 

a. Refer to item L3.7, d 

al. Refer to OT 1.8. 
a2. •Replace fuel injection pump (para 

2·21). 

al. Drain oil; inspect oil and filters for 
metal materials. 

a2. •Repair or replace engine as necessary. 
b. •investigate. Refer to DT-12. 

a . Open fuel shut-off valve. 

bl. Bring engine speed to 1000 rpm 
momentarily to insure generator 
OUtt>UI. 

b2. Troubleshoot generator malfunction 

c. 

d. 

e. 
f. 
g. 

15. 

Replace fuel tube assemblies. 

Refer to pertinent vehicle technical 
manual. 

Replace fuel hose or tube. 

I Replace solenoid valve(s). 
Replace fuel hose or tube. 
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Tobie 2·2. Trouble.shooting Procedures - Continued 

Malfunction Prob abl e caus e 

Smoke Generating System Abnormal Operation - Continued 

I 
21.2 Smoke prolluccd is of poor quality. :i. Loss of fuel from loose conneclion or 

ruptured hose or lube. 

21.3 

I 
DT 
No. 

1 

2 

3 

4 

5 

6 

2·24 

Smoke produced when smoke gen· 
er::iting system is not activated. 

NOTE 

Refer lo Chapter 4 for AVDS-1790·2CA 
and AVDS·l 790·2DA I rou blcshool i ng. 

Tut Det<ription 

Fuel Pressure Tests 
1.1 Normal Fuel Pressure 
1.2 Jn.tank Fuel Pump 
1.3 Primary Fuel Filter 
1.4 Fuel/Water Separator 
1.5 In-tank Fuel Pumps 

b. Restricted fuel hose or tube. 
c. Restricted fuel filters. 
d. Restricted fuel lube adapters in ex· 

haust pipes. 

a. No current to solenoid valves. 

b. Solenoid v:iJve(s) dcfcctil'e. 

Ding11osric1 Tesu 
(Contents) 

l.6 Fuel Pressure Regulating (Fuel Return) Valve Test 
1.7 Engine Fuel Supply Pump 
l.8 High Pressure Fuel Check 
Fuel Injector Nozzle Tests 
2.1 Ncnzle Malfunction 
2.2 Bench Test 
2.3 Nozzle Loose in Cylinder 
Fuel Injection Pump Tests 
3.1 Pumping Act ion 
3.2 Pump Rotallon 
Engine Fuel Return Test 
4.1 Return Fuel Flow 
Engine Fuel Shul-<>ff Operational Check 
5.1 Electric Control 
5.2 Manual Control 
Vehicle Jn.Tank Fuel Pump Operation 
6.1 Pump Operational Check 
6.2 Pump Fuel Pressure 
6.3 Pump Output (Fuel Flow Capacity) 

Change 3 

Corrective action 

(I, 

b. 
c. 
d. 

Tighten connection or replnce hose 
or tube. 

Replace hose or tube. 
Service fuel filters. 
Replace fuel tub(l assemblies. 

a. Repair wiring harness. 

b. Replncc solenoid vnlve(s). 



Fuel Pressure Tests - Continued 

OT 1.8 Primary Fuel Filler Test: 
1. Repeat OT 1.1, l through 3. 

01' 1.4 Secondary Fuel/Waler Separator 
Filler Test: 

1. Repeat OT 1.1, I through 3. 

OT 1.4 Secondary Fuel/Waler Separator 
Filter Test: 

1. Repeat OT 1.1, I through 3. 

01' 1.5 In.tank Fuel Pump (s) Malfunc· 
lion Test: 

1. Repeat OT 1.1, 1 and 2. 

DT 1.6 Fuel Pressure Regulating (Fuel 
Return) Valve Test: 

1. Repeat OT 1.1, 1 through S. 

IYl' 1.7 Engine Fuel Supply Pump: 
1. Repeal OT 1.1, l through 8. 

IYl' 1.8 
l. 

2. 

3. 

IYl' 2. 
OT 2.1 

1. 

2. 

IYl' 2.2 
1. 

2. 

OT 2.3 
1. 

High Pressure Fuel Check: 
R;emove one engine cover on each 

side of engine for access lo fuel 
injector noule tube fittings. 

Crank engine with fuel s11.�tch 
"ON", or start engine and oper· 
ale al idle speed. 

Loosen fuel injector tube fitting 
at noule end sufficiently lo 
11llow fuel leakage (one noule 
on each side of the engine). 

Fuel Injector Noule Tests 
Noule Malfunction: 
Perform test OT 1.8, one cylinder 

at a time with engine idling (all 
engine co\·ers removed). 

•Al tern ale check with power pack 
removed. Operate engine at idle 
speed. 

Bench tesl 
Install noz.zle and holder assembly 

on tester. 
Perform noule test. (refer to para 

248). 
Nozzle Loose in Cylinder 
Operate engine at idle speed. 

Tobie 2·3. DiCll{11ostic Test.s - Continued 

a. 40 psi al fuel/water separator filter, and 
below 1 psi al primary fuel filler. 

a. 40 psi at fuel/water separator filter, and 
below I psi al primary fuel filter. 

a. Below 40 psi at fuel/water separator 
(ilter and 1-3 psi al primnry fuel filler. 

a. 5.7 psi al fuelfwaler separator filter, and 
5.7 psi at primary fuel rnter. 

b. Below 5 psi at fuel/water separator 
filter, and below 5 psi at primary fuel 
filter. 

a. 40 psi at fuel/water separator filter, and 
1-3 psi at primary fuel filter. 

b. Below 40 psi at fuel/water separator 
filter, and l·S psi al primary fuel 
filler. 

a. 40 psi at fuel/waler separator filter, and 
1-3 psi at primary filter. 

b. Below 40 psi at fuel/waler separator 
filter, and 1-3 psi al primary fuel 
filter. 

a. High pressure fuel spray pulsations al 
noule fitting. 

b. No fuel spray pulsations noted al noule 
fitting. 

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

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

a. Spray pattern and noz.zle leakage test re· 
quirements. 

a. Note any movement (jumping) of noule 
in cylinder head (visually or by touch). 
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Analysi1 

a. Primary filter restriction. Element dir· 
ty or clogged. 

a. Primary filter restriction. Element dir· 
ly or clogged. 

a. Fuel/water separator filter restriction. 
Coalescer elements dirty or clogged. 

a. Jn.tank pump (s) operation normal. 

b. Jn.tank pump (s) malCunction. Screens 
clogget\ or pump (s) defective. 

a. Valve functioning properly. 

b. Valve malfunction. Valve stuck or 
spring defective. 

a. Pump operation normal. 

b. Pump malfunction. Regulator Valve or 

8. 

b. 

8. 

a. 

a. 

a. 

pump defective. 

Fuel injection pump action is normal. 

Fuel injection pump deficiency. 
NOTE 

Test all fuel injector noz.zles 
for proper operation after a 
fuel injection pump failure 
(refer to D'f 2.2.) 

Cylinder is not firing due to defectil'e 
noule. 

A cold cylinder indicates the cylinder is 
nol firing due to defective noz.zle. 

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

Movement indicates ·loose noule cap 
nul in body, or collapsed nozzle 
holder spring. Nozzle is defective. 
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P�dur e 

DT 3. Fuel Injection Pump Test.s 
DT 3.1 Pumping Action 

1. Perform Test DT l.8 

Dl' 3.2 
t. 

2. 

Pump Rotation 
Remove top deck, engine rear 

cooling fan vane and rear fan. 
Crank engine. 

OT 4. Engine Fuel Return Tesl 
DT 4.1 Return Fuel Flow 

I. Open rear grille doors and remove 
transmission cover. Disconnect 
tank fuel return hose quick dis­
connect coupling at rear or 
l rnnsmission. 

2. Hold quick disconnect coupling 
vake open lo collect fuel in 
suitable container. 

CAUTION 
Do not operate engine 
unles.� coupling valve is 
held open. 

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

4. Remo\'e coupling half from fuel 
tank tube and i:onnecl coupling 
halves on ho:>.e; operate engine 
(3. aho1•e): 

DT 5. Engine Fuel Shut-Off Operational 
Check 

OT 5.l Electric Control: 
l. Open top grille door, with Master 

Switch "ON'', intermittently 
operate fuel shut-off switch "ON" 
and "OFF" (with manual control 
in normal engine "ON" posilion). 

OT 5.2 Manual Control: 
1. With Master Switch "ON" h'old 

manual control handle in engine 
"OFF" position and intermH­
lently operate electric fuel s hut­
off switch "ON" and "OFF". 

DT 6. 

DT 6.1 
1. 

DT 6.2 
l. 

Vehicle In-Tank Fuel Pump 
Operation 

Pump Operational check 
Open top grilles, Turn master 

11wilch "ON". Turn in-lank 
pump fuel switch "ON".­

Pump Fuel Pressurt: 
Perform Test DT 1.2. 

2·26 Change 3 

Table 2-3. Diagnostic Tests - Continued 

ObSE rvllion 

a. High pressure fuel spray pulsations. 

a. Fuel injeclion pump shaft. 

b. Fuel injection pump shaft and/or coup­
ling do not rotate. 

a. Moderate fuel flow from coupling valve 
{approx. 112 gpm). 

b. Trickle or no flow from hose 

a. Moderate flow. 

b. Trickle or no flow. 

a. Note for audible solenoid "clicking" in­
dicating opening and closing action. 

a. If no audible "cl!cking" is noted. 

b. Audible "clicking" is noted. 

a. �ectric pump operation audible (left 
and right fuel tanks). 

b. Pump {s) operation not audible. 

An1ly1is 

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

a. 

b. 

Drive coupling is satisfactory if coup­
ling and pump rotate. 

Fuel injection pump coupling failed or 
loose on pump shaft. 

a. No restriction. Return fuel flow rat.e is 
satisfactory. 

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

a. Quick disconnect coupl ing valve 
satisfactory. 

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

al. Audible "clicking" indicates normal 
fuel shut-0ff operation. 

a2. No audible "clicking" indicates 
solenoid or circuit defective. 

a. Manual control is holding fuel shut-0ff 
in "OFF" position and manual 
operation is satisfactory. 

b. Manual control out of adjustment, or 
defective. 

a. Purnp(s) is operative. 

b. Pump(s) is inoperative. 



Tobit 2·3. Diagnoatic Ttau - Continutd 

Pr0<fdurt Obwrvallon 

V1>hicle In-Tank Fu!!I Pump Operation - Continued 

OT 6.3 Pump Output: (l"uel Flow 
Capacity) 

01' 
01' 

OT 

OT 
DT 

OT 

I. Open lefl grille doors. Disconnect 
fuel tank supply hose quick dis­
connect coupling valve at 
engine. 

2. Open cou pti ng va Ive (hold open) to 
collect fuel in suitable con­
tainer (S gallon). 

3. 'furn master and in-tank fuel 
pump switches "ON". 

·t'. Time fuel now into measured con-
tainer. 

7 Vehicle Air Cleaner Tests 
7.1 Pre-cleaner Blower: 
l. St�rt engine and operate at idle. 

7.2 Air Cleaners: 
1. Perform" stall" test (Refer to OT 

15.2) 
CAUTION 

Do not perform under 
dusty conditions. 

2. Open doors, remove elements, 
clean element chamber and 
close doors. Repeat 

·
stall test. 

8. Cylinder Fault Isolation Test 
8.1 Audible Check: 
I. Open grilles, remove top deck, 

engine shroud and covers for ac· 
cess to cylinders. 

2. Operate engine at idle. 

8.2 Fuel "Shorting" Method: 
1. Perform Test OT 1.8 
2. Check all cylinders, one at a time. 

OT �.3 Cylinder Compression Method: 
1. Perform Test OT 9 

OT 9. · Cylinder Compression Test 
OT 9.1 Compression Test: 

1. Remove top deck, enlCine shroud 
and covers for access lo fuel in· 
jt'Clor noules 

2. Start and warm up engine to 
operating temper�ture (1400F.) 

3. Stop engine and remove injccLor 
noules from all cylinders. 

4. Hold fuel shut-off (engine "stop") 
switch and crank engine several 
revolutions to expel fluids from 
cylinders 

a. 3 gpm fuel now. 

b. Fuel now below 3 gpm. 

a. Note blast of air (on hand) from pre-

cleaner air exhaust outlets, two on 
each air cleaner. 

b. No air blast. 

a. Normal speed (1800 · 1950 rpm) 
b. Speed below normal. 

a. H engine speed increases from speed ob­
tained in 1, b to normal speed 

(1800·1950 rpm}. 

a. Listen or use sounding rod to determine 
noisy cylinder. 

a. Note cylinder on which no change in 
engine operation occurs, knock disap­
pears or decreases, and/or engine 
roughness or misfire still exists. 

a. Note cylinder with low pressure. (Below 
330 psi at 140-180 cranking rpm). 
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Aulpl1 

a. Pump output is satisfactory. 

b. Pump output below normal. 

a. Blast of air Indicates blower(s) is 
operating. 

b. Blower(s) is inoperative. 

a. Air cleaner elements satisfactory. 
b. Proceed to 2 below. 

a. The elements are dirty. 

a. Location of noise isolates faulty 
cylinder. 

a. Indicates faulty cylinder. Defective 
noule, tight rocker arm, worn valve 
or hydroslatically damaged connect­
ing rod. 

a. Indicates faulty cylinder. Damaged 
rings, piston, valve, connecting rod 
or tight rocker arm. No valve 
clearance. 
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Cylinder C.Ompresaion Test - Continued 

5. Install compression adapter and 
gage in cylinder. 

6. Ho ld fuel shut-off (engine" stop" 
switch) and crank engine. 

7. Repeal 5 and 6 above on all cylin­
ders. 

OT 10. 
OT 10.l 

l. 

2. 

3. 

OT 10.2 

l. 

2. 

OT 11. 
OT 11.l 

1. 

2. 

OT 12. 
OT 12.1 

1. 

2. 

OT 12.2 
1. 

Oil Pressure Tests 
Main Gallery: 
Remove engine access plate in 

turret. Remove engine low oil 
pressure switch (para 3-8.S). In· 
stall 100 psi gage in engine low 
oil pressure switch opening 
(para 3-8.5). 

St.art and operate engine at idle 
speed (675-725 rpm) until 
operating temperature (140" F.) 
is reached. 

Operate engine al h.igh idle 
(2500-2640 rpm) 

Generator Oil Models 
AVDS·l 790-2C and 
AVDS·l790-2CA) Pump: 

•Remove pipe plug and install 200 ' 

psi gage in opening In oil pump 
at end of generator. 

Start and warm up engine al idle 
speed (675·725 rpm) to operat· 
ing temperature (140" F.) 

Crankcase Blow-by Test 
Crankcase Pressure 
Open rear grille doors and remove 

transmission cover. Install 10 
inch H 2 0 gage in crankcase 
breather s ystem. 

Start engine, warm up to operat· 
ing temperature and perform 
"stall" lest. 

H ydrostatic Lock Test 
Cranking AUempl: 
With master switch "ON" hold 

fuel shut-off (engine "stop") 
switch. 

Press starter switch momentarily 
(approx. 3 seconds). 

Clearing Hydrostatic Lock: 
Remove lop deck, engine shroud 

and covers for access lo injector 
noulell. 

I 

2. Remove all fuel inje<:tor noules. 

3. *Drain intake manifolds. 
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Table 2·3. Di4gnoltic Tteu - Conti.nutd 

Obotrvation 

a. Record mu:imum cylinder pressure. 

a. C.Ompare pressures of all cylinders. 

a. 15 t o  25 psi at 200' and 140" F. respec­
tively. 

a. 40 and 70 psi at 'l2f1' and 140" F. respec· 
lively. 

a. Oil pressure 100 ± 10 psi. 

b. Oil pressure same as normal engine gall· 

ery pressure (15·25 psi). 

a. 5 inch H 2 0 (max.) pressure. 
b. Abo\•e 5 inch H 2 0 pressure. 

a. Audibly note normal starter engagement 
action. 

b. Engine does not crank. 

Analy1ia 

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

a. A pressure d ifference of 70 psi (max.) 

a. 

a. 

b. 

a. 
b. 

a. 

b. 

between high and low cylinder(s) 
(possible zero valve des.ranee). 

Oil pffilllure is normal. 

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

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

Crankcase pressure is n ormal. 
Crankcase pressure is high, indicating 

excessive blow-by or restricted 
crankcase vent at turbocharger ex. 
haust outlet pipe. 

Starter energized and engagement 
proper. 

Fiuid In cylinder chamber causing hy· 
drostatic lock. Hydrostatic damage 
lo engine may exist. 



l'ro«dure 

Hydrostatic IAck Test- Continued 

3. 

DT 1 23 
I. 

DT 13. 
OT 13.1 

I. 

2. 

Hold (uel shut-0ff (engine "slop") 
switch and crnnk engine several 
revolutions (5·10 seconds). 

Damage Check (In Vehicle): 
Perform compression check 

(Refer to  Test DT-9). 

Generator Operational Test.s 
Indicator: (Battery/Generator) 

Preliminary Check. 
Master switch "01-'F". 

Turn master switch "ON". 

DT 13.2 Battery Prelimin11ry Check: 
I. Turn master switch "ON". 

OT 13.3 Generator Operating Preliminary 
Check: 

I. Start and operate engine at 
1000-1200 rpm. 

Table 2-3. Diajrnoatic TtaU - Contillutd 

a. If knock occurs, cease cranking. 

b. Note fluid blown from cylinders. 

a. Cylinder(s) compression beloY{ 330 psi or 
pressure differential exceeds 70 psi be· 
tween cylinders. 

a. Indicator needle at extreme left. (No 
voltage indicated.) 

b. Indicator needle at any position other 
than extreme left. 

a. Indicator needle moves into "yellow" 
nrt>a (indicating battery voltage) with 
panel lights on. 

b. Indicator needle does not move from ex-
treme left position with panel lights 
on. 

a. Indicator needle in "yellow" area. 
b. Indicator needle in left "red" area. 
c. Indicator needle in "green" area. 
d. Indicator needle at extreme left position. 

a. Indicator needle in "green" area .. 

b. Indicator needle in "yellow" area (same 
location as battery check DT 13.2). 

c. Indicator needle in "yellow" area 
(slightly higher than battery check OT 
13.2). 

d. Indicator needle in left" red" area. 

e. Indicator needle in right "red" area. 
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An1lyol• 

a. Connecting rod or piston damage ex-
is ts. 

b. Combustion chamber clear. 

a. HydrostAtic damage may exi�l (bent 
connecting rod). 

a. Indicator satisfoctory. 

b. Indicator defective. 

a. Indicator satisfactory. 

b. Indicator defective. 

a. Batt.cry charge satisfactory. 
b. Batteries discharged. 
c. Batteries overcharged. 
d. Batteries dead or cables disconnected 

or corroded. 

a. Generator charging normal. 
b. Generator not charging. 

c. Generator charging slowly (below nor-
mal). 

d. Batteries discharging. (Possible 
reversed cable connections.) 

e. Generator overcharging and voltage 
regulator is malfunctioning. 

/�------------ Ma.st er Switch "OFF" Po5ition of Pointer on Gage 

GENERATOR· BATTERY INDICATOR GAGE 

I RED YELLOW I GREEN 

BATTERY CHARGE CONDITION WITH MASTER "ON" AND ENGINE "OFF'' 

DT 13.4 
I. 

DT 13.S 
I. 

DT 13.6 
l. 

Under I Normal I (}.•er 

GENERATOR CHARGING CONDITION WITH ENGLNE RUNNING 

Discharge I Under I 
Generator Electrical Check: 

Normal 

Check ohm and continuity read· a. Values per pertinent vehicle manual. 
ings with test meter. 

Generator Rotation Check: 
Perform Test OT 10.2. 
Generator Electrical Failure: 
• iwmove generator from engine. 

a. 

RED 

Over 

Per pertinent vehicle manual. 
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Generator Operational Tests - Continued 

2. Inspect generator windings and 
Insulation. (Accessible through 
dri\·e end plate,) and check for 
free rotation of drive shaft 
turning shaft by hand. 

OT 13.7 Gencu1or Duve Gear Assembly 
Torque Check: (Model·AVDS· 
I 790·2C only) 

I .  • Func1ion3I Check. Per form Tes1 
OT t0.2. 

2. 'Tor(!uc check <gcnera1or re· 
mo1cd}. Check slip torque of 
drive gc3r asse mbly with gen· 
C13l01 couplini: tool (8, fi1t. 
2-5) and torque wrench (300 
lb. ft. capJC1ty). Block engine 
to prevent rotation while 

gradually increasing torque 10 

167 lb. rt. 
3. Check torque·rotntional deflcc· 

tion ra1c. Using tool and 
torque wrench as in 2 above, 
apply 167 lb . rt. torq ue. 

OT 14. 
OT 14.1 

I. 

2 

3. 

Manifold Heater Tests 
Heater Operational Check 
Hold fuel shut-off (engine "stop") 

switch and crank engine. 
While cranking engine, engage 

manifold heater switch and 
hand operate purge pump. 

Place hand on intake manifold 
heater housing. Check both 

sides of engine. 

DT 14.2 Vohage Checks: 
NOTE 

Disconnect purge pump 
fuel hose quick.<fiscon­
ncct coupling at engine 
before performing tests 
OT 14.2 through DT 14.5. 

I. Check electrical circuit voltages 
(master switch and heater 
switch "ON"). 

DT 14.3 Ignition Unil Opeiation 
WARNING 

2·30 

High Voltage: (See decal 
on unit) 

Warning 
Voltage High Amperage 
Output 

Change 2 

Tobit 2·3. Di41Pl0&tic Tt1u - Continutd 

a. Damaged winding • burned insulation 
debris, and odor • also observe for 
debris in drain tubes and fN?i!ness of 
rotation, of generator shaft. 

n. Note if 11terc is <lipp�ge of the drive 
i:car whik incrrasintt torque 10 l 6 7 
lb. ft. 

a. Note denec tion in degree\ from zero 
torque to 167 lb. ft, torque. 

a. Note housing temperature (warm or hol 
to touch). 

a. 24 volta at heater switch, both connec· 
lora. 

b. No •·oltage lo switch. 
c. No voltage from switch. 
d. 24 volls at engine bulk.heal connector. 
�. No voltage to bulkhead connector. 

f. 24 volts al solenoid valvc(s) supply and 
return wire connector. 

g. No voltage at solenoid valves. 

h. 24 1·olts at ignition unit connector. 
i. No l'OIUge at ignition unit. 

An1lpia 

a I. Debris and odor indicates generator 
burned out. Rotational bind indi· 
cates failure. 

a2. If abo1•e not evidenced, generator may 
have electrical failure or dri1·e gear 
assembly failure. (Refer to DT 13.7) 

al. If <lippl�c occurs below 167 lb. rt., 
dri1e gear assembly i< defcctil'C, 

a2. If no shppag\! occurs below 167 lb. 
ft., slip torque is acceprnble, but 
i:cnr assembly m3y have other 
d•mage (low torqu� rate). Pro· 
ceed to 3 below. 

a I. If rota1ion is more than s•, but 
les s lhon 11•. drive �car assembly 
is sa1isfactory. 

o2. If rotJtion is greater than 11•. or less 
than s·. the drive gear assembly 
is defective. 

al. Evidence of heat indicates heater 
operation is normal. 

a2. No heal Indicates heater is inoperative. 

a. Proper volt.age supply through heaur 
switch. 

b. Defective circuiL 
c. Defective switch. 
d. Proper voltage supply. 
e. Defecth·e circuit between switch and 

connector. 
r. Proper voltage supply to solenoid 

valves. 
g. Defective circuit between connector 

and valves. 
h. Proper voltage supply to ignition unit. 
i. Defective circuit to ignition unit. 



Manifold Heater Tests - Continued 

l. Remove high tension wire from 
igniler (spark plug). Position 
lead wire end t.o ground for 
spark gap (1/4") and press 
healer swilch "on". 

OT 14.4 Spark Plug Operation: 
WARNING 

lligh Voltage 
I. Remove spark plug, reconnect 

wire to spark plug, ground plug 
body lo engine and press healer 
switch "on". 

DT M.5 Solenoid Valve (s) Operation: 
1. Press healer switch intermit­

tently "ON" and "OFF" 

OT 14.6 
l. 

I 

2. 

3. 

4. 

5. 

Fuel System Checks: 
Purge Pump: Disconnect purge 

pump fuel hose quil.:k discon­
nect coupling at engine main 
fuel backnow valve. llold 
coupling valve open and op­
erate purge pump. 

Fuel Filler: Disconnect fuel tube 
between fuel cheek \'ah·e tee 
and manifold heater fuel filler 
and operate purge pump. 

Solenoid Valve and Fuel Filter: 
Disconnect one fuel tube from 
engine front solenoid valve out· 
leL tee, operate purge pump and 
press heater switch ''ON" and 
"OFF". 

Fuel Nozzle Assembly: Disconnect 
lines and remove nozzle assem­
bly. Reconneel lines to nozzle, 
(posilion nozzle beside housing) 
and operate heater system. 

Return Fuel Solenoid Valve and 
Check Valve: Remove fuel 
return solenoid outleL tube 
afte.r the check valve at rear of 
engine, operate purge pump 
and press healer switch "ON" 
and "OFF". 

Tobie 2-3. Diagnostic Tests - Continued 

Obse rvation 

a. Note high tension spark (hol bluish· 
white) across gap (lead-to-ground). 

a. Note high lcnsion spark across spark 
plug electrodes. 

a. Note audible "click" or opening and clos­
ing valve action (by touch) of both 
solenoid \"alves (fuel supply and fuel 
return). 

a. Note fuel with each firm stroke of purge 
pump. 

a. Note fuel flow with each stroke of purge 
pump. 

a. With switch in "ON" position, note fuel 
flow from tee opening with each purge 
pump stroke. 

b. With switch in "OFF" position nole thal 
fuel flow slops. 

a. With switch in "ON" position, nozzle 
should have fine conical fuel spray 
pattern. 

a. With switch in "ON" posit.ion, note fuel 
flow from check valve opening. 

b. With switch in "OFF" position note that 
fuel flow slops. 
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al.  High tension spark indicates ignition 
unit operalion normal. 

a2. lmpro1>er spark or no spark indicates 
ignition unit or ignition unil lead is 
defective. 

al. High tension spnrk indicates spark 
plug firing, operation Mrmal. 

a2. No spark, the s1n1rk plug is defccLive. 

al. Evidence of action indicates normal 
solenoid vah•e operation. 

a2. No audible "click" or action indicates 
solenoid valve(s) is defective. 

al. Moderate flow with each stroke indi· 
cates normal purge pump operation. 

a2. If flow is not evident, purge pump is 
defeeth·e, or purge lines are blocked 
or leaking. 

al. Moderate flow with each stroke indi­
cates no in-line filter restriction. 
Filter satisfactory. 

a2. No now, or restricted now, indicates 
in-line filter is plugged. 

al. Fuel flow indicates solenoid valve is 
operating property and fuel fillers 
arc satisfaclory. 

a2. No fuel o r  restricted now indicates 
manifold healer filter or fell filters 
in solenoid valve are restricted or 
clogged. 

bl. U fuel now slops, solenoid valve is clos· 
ing properly. 

b2. IC fuel now conLinues, solenoid valve is  
defective (stuck open). 

al. Fine fuel spray pattern indicates 
proper noizle operation. 

a2. No spray pattern, stream of fuel, drih· 
ble or no fuel indicates defective 
n01.2le or plugged felt port filters in 
nozzle assembly. 

al. Moderate now indicates solenoid \'alve 
is operating properly and check 
valve is opening properly. 

a2. No fuel or restricted now indicates 
check valve stuck closed or felt 
fillers in solenoid valve are 
restricted or clogged. 

bl. H fuel flow stops, solenoid val\'e is clos­
ing properly. 

b2. Jf fuel now continues, solenoid valve is 
defecth•e (stuck in open position). 
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Table 2·3. Diagnostic Tes/$ - Continued 

Proc:tdure 

DT 15. Engine Low Power Tesls 
DT 15.1 High Idle (no load) Test: 

NOTE 
Use a c a l i b r a t e d  
tachometer for this test. 

1. Refer to Item 19.1 for precaulion· 
ary steps to be taken before 
operating engine. 

2. Start engine and warm-up to nor· 
mal opcrali ng temperature 
(140"F). 

a. Engine speed 2500-2&10 rpm. 

Anal pis 

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

3. With transmission in "neutral" 
depress accelerator pedal fully 
for approximately JO seconds. b. Engine speed below 2500 rpm. b. Speed too low. 

c. Engine speed exceeds 2&10 rpm. c. Speed too high. 
D'r 15.2 "Stall" Test: 

NOTE 
Use a c a l i b r a t e d  
tachometer for this test. 

I. Refer lo item 19.l for precaution­
ary steps to be taken before 
operating engine. 

CAUTION 
Do not conduct "stall 
test" more than SO sec­
onds and/or continue 
"stall" if transmission 
oi.I temperature warning 
light comes "ON". 

2. Start engine and warm to normal 
operating temperature (1400 
F.). 

3. With vehicle brakes applied and 
transmission in "high range", 
depress accelerator pedal Cully 
and operate engine for 20 sec­
onds (max.); release accelerator 
pedal and allow engine to idle 
one minute. 

a. Engine speed reading below 1800 rpm. a. Engine and transmission partially 
warmed up (continued procedure 4). 

4. Repeat 3 above, but operate 
engine for SO seconds (max.). 

a. Engine speed 1800-1950 rpm. a. Engine power is normal. 
b. Engine speed below 1800 rpm. b. Power is below normal. 
c. Engine speed above 1950 rpm. c. Transmission is slipping or engine 

O\'erfueled. 

Section Ill. 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 in'stallation of the 
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power plant and separation of the transmission from 
the engine. 

2-15. Specific Instructions 
a. Cleanli11ess. 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
faca must be protected from dirt afte1· oiling. 

b. Gaskets. Always use new gaskets and preformed 
packings when reinstalling engine components. 

c. TorqtLe Tiglitening Attaching Hardware. Apply I 



a light film of OE engine oil or GAA grease to 
studs, bolt threads, capscrew threads, and contact 
face of nuts, bolt heads, and capscrew heads. Avoid 
excessive amounts of lubricant in blind tapped 
holes. All hardware must be torque tightened to 
specified limits. When a torque v<.1lu!! is not 
specified in the text or 011 an illustration, refer to 
Standard Torque Values, paragraph 3-41. Special 
torque values are specified in the text and/or 
illustrations. Refer also lo Special Torque Values, 
paragraph 3-41. 
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NOTE 

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

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

e. Removal and installation procedures for the 

I 
Models AVDS-l 790-2CA and AVDS-l 790-2DA are 
the same as those listed for the Models 
A VDS-l 790-2C and A VDS-1790-20 respectively 
with the exception of the Clean Air Package which 
js covered in Chapter 4. 

Section IV. REMOVAL AND INSTALLATION OF 
ENGINE ACCESSORIES 

I 

2-16. General 

This section covers the replacement and proper 
procedure and instructions for the removal and 
installation of any one of the engine accesso1ies. 

2-17. Fuel Pump (Models AVDS-1790-2C 
and AVDS-1790-20) 

a. Removal. 

(1) Disconnect fuel outlet hose (1, fig. 2-9) from 
pump outlet 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 
backf1ow valve away from bracket as necessary and 
remove fuel inlet 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 adapter. 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. 

I 
(3) Position fuel inlet tube between back­

flow valve and fuel pump. Loosely instalJ two 
screws, lochvashers and one Oat washer (3) secur­
ing backf1ow valve to mounting bracket. Connect 

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

NOTE 

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

� ( 
FUEL. 
PUMP 

ADAPTER 
-!llC "1-"' ,,.,_...._ 

I Fuel outlet hose 
2 C:uel pump inlet tube nul 
3 Screw, lockwashcr 

4 Fuel r.ump outlet adapter 
5 Fuel nlel connector 
6 Self-locking nut 

Figure �·9. Re111u11i11g or i11i;talfi11gfuel pump, 

mo<fol A VDS-1790-iC a11d A\ 'DS-1790-flD e11giMs. 
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2-17.1. Fuel Pump (Model AVDS-1790-2DR) 

a. R e,.moval. 
(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-locking 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 to position shown i n  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 before 
securing pump to adapter. Install four flat washers 
and se1f-locking nuts (3, fig. 2-9.1) securing pump to 
adapter. . 

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

NOTE 
Open bleeder valve on fuel/water 
separator filter and purge fuel system 
{para 2-23). Close bleeder valve after purg­
ing system. 

3 Self-locking nut and nat washer 
•I Gasket 

TA05�524 

Figto-e 2-9./. Removing or foslalli11g ji1el 
pump, model AVDS-1790-2DR engi11e. 
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2-18. Starter 

NOTE 
Stal'ter removal and installation instruc­
tions for Model AVDS-1790-2I:>R are simi­
lar to those described below except that 
this engine is not equipped with an engine 
wiring harness. 

a. Removal. 
(1) Disconnect wiring harness electrical con­

nector (1, fig. 2-10) from startet· low voltage protec­
tive module. Remove machine bolt and lockwasher 
(2) attaching cable loop clamp to protective module 
bracket. Remove hexagon nut and lockwasher (3) 
and disconnect two wiring harness cables (4) and. 
electrical lead (5). Install hexagon nut and lock­
washer on starter terminal. 

NOTE 

Model A VDS- I 790-2C has two starter elec­
trical (ground) leads (5, fig. 2-10). Late model 
A VDS-l 790-2C and A VOS-I 790-2D engines 
have the starter low voltage protective module 
mounted on top of the engine. Models 
AVDS-1790-20 and AVDS-1790-2DR have 
one starter electrical (ground) lead (5). 

/fr 
STARTER 
SUPPORT 

I Elccirical connector 
2 Machine bolt and lockwasher 
3 Hexagon nut and lockwasher 
4 Electrical cable 
S Electrical lead (ground) 

TA265624 I 
6 Machine bolt and Oat washer 
7 Hexagon nul and lod.·washcr 
8 Starter cable 
9 Electrical lead 

I 0 Machine screw 

Figure 2-10. Co1111ecti11g or disco1111cc1i11g stnrter electr/cal 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 stuter cables (8) and starter 
low voltage protective module electrical lead (9). 
Install hexagon nut and lockwasher (7) on battery 
terminal. 

(4) Remove machine screw ( l 0) 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 (I, fig. 2-1 I) and remove starter low 
voltage protective module and bracket (2) as an 
assembly. Remove two self-locking n\lts (3) and 
clamping bars (4) and remove starter retaining "U" 
boll (5). Remove three machine bolls and nat 
washers (6) and remove starter support (7) and 
starter cradle as an assembly. 

8 

TA265625I 
I Machine bolt and lockwasher 
2 Bracket 
3 Self-locking nut 
4 Oamping bar 
S "U" bolt 
6 Machine bolt and nat washer 
7 Starter support 
8 Screw and Oat washer I 

Figure 2·11. Re111011i11g or i11stalfi11g starter /o11• 1•0/tage 
protectfrt 111od11/e 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. 876 I 568. 
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• Figure 2-12. Re111ovi11g or i11Jtolli11g starter
_ 

111011111i11g nuts. 

Figure 2-13. Remoui11g or in$talling starter assembly. 

b. lnstallatio11. 
(1) Install two bolts through transmission and 

starter adapter. Install new mounting .gasket. (fig. 2-
13) on starter adapter. Position start.er assembly on 
starter adapter and position suitable blocks (fig. 2-12) 
under starter assembly for support. 

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

(3) Posit.ion 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" boll 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. 2-1 J ), allow­
ing cradle screws to move freely in elongated 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. 

(5) Tighten four screws (8, fig. 2-11) and 
three macltine bolts (6) securing starter support to 
oil pan. ' 

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

(7) Install starter low voltage prote�ive mod­
ule electrical lead and secure to srarter with 
machine screw (I 0, fig. 2-10). JnstaU 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 lockwasllers (7). 

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

· 

(10) Install machine bolt and two flat washers 
(6) on electricaJ lead (5) and secure to starter 
support. 
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2-19. Generator 
a. Model AVDS-l 790-2C Engine 

(I) Removal. 
(a) Remo,•e self-locking nut and nat washer 

(I , fig. 2-14) and disconnect assembled wiring 
harness cable (2). Install self-locking nut and Oat 
washer. Remove self-locking nut and Oat washer 
(3) and disconnect assembled electrical lead 
(ground, 4). Install self-locking nut and Oat washer. 

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

I Sci f-locl:ing nut and na 1 washer 
2 Assembled elecuical cable 
3 Self-Jocking nu1 and Oa1 washer 
4 Assembled electrical lead (ground) 
5 Capscrew nnd Oa1 washer 
6 Electrical lead (connec1or) 
7 Elcc1rical lead (connec1or) 

Figure 2-14. Connec1i11g or disconnecting ge1tcrator electrical 
leads, model AVDS-l 790-2C e11gine. 

(c) 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 adapter (11) and vent restrictor (12). 
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(e) Remove nut (13), and disengage generator 
cradle assembly retaining straps (14). Loosen nut (15) 
and remove 11V" band clamp (16). Remove generator 
(17) from cradle assembly (18). Remove tluee 
capscrews and flat washers, ( 19) and remove 
generator support (20) and cradle 11s an assembly. 

I Oil inlei hose 
2 Locking nut 
3 Oil inlet elbow 
4 Oil return hose 
S Oil return hose union 
6 Rear oil drain tube 
7 Front oil drain tube 
8 Oil drain tee 
9 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 Generator 
18 Crndle 3ssembly 
19 Cnpscrew and Oat washer 
20 Support 
21 Screw 

Figure 2-15. Removing or imtolling ge11crator, Model 
AVDS·l790-2C E11gi11e. 

I 

(/) Position generator coupling tool, Part 
No. 11684153, on generator dtive 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 clenection 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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I Generator coupling tool 
2 Generator drive adapter 
3 "V" band clamp 

Figure 2·15.1. 01ecki11g generator dri11e gear slip torque 011d 
rotational de/lect/011. 

Fi&)•re 2·16. Removi11g or i11stnlli11g generntor adapter. 

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

must be retained for installation with replacement 
generator. 

(Ii) Remove self-locking nut and nae washer 
located al 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 dfacard gasket. 

(2) /11s1a/latiu11. 
(a) Using a new generator drive adapter 

gaskt:l, install generator drive adapter (fig. 2-17) 
with drive gearshart and bearing as a unit. Secure 
generator drive adapter assembly to crankcase 
assembly with live bolts and lockwashers and one 
self-locking nut and nat washer on stud behind 
adapter. 

( tJ). Install new mounting gasket (lig. 2-16) 
on generator allapter. Install adapter and secure 
with six self-locking bolts. 

(c) Install oil inlet elbow (3, fig. 2-15) and 
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Fisure 2·11. Remoui11g or imrallins ge11era1or driue gear 
adap1er and associated parts, model AJIDS.J190-2C e11gi11e. 

washer in g�nerator (I 7) using new preformed 
packing and tighten locking nut (2). Install oil 
return hose union (5) in. generator using new 
preformed packing. Install oil drain tee (8), drain 
tube elbow and nipple (9), vent restrictor ( 12), and 
vent ho·se adapter (I l )  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). 

( e) Position the assembled generator 
support (20) and cradle assembly (18) on oil pan 
and install three capscrews and Oat washers (19). 
Tighten screws only until heads engage washers 

I (finger-tight). Loosen two screws (21) allowing 
cradle to move freely in elongated holes .in the 
support. Position retaining straps ( 14) over genera­

l tor and secure with nuts (13). Tighten two screws 
(21) securing cradle to support. Tighten three 
capscrews (19). 

TM 9·2815-220-34 

(/) Connect vent hose (I 0) to vent hose 
adapter ( 11 ), front oil drain tube to drain lube tee 
(8) and elbow (9), and rear oil drain tube (6) to oil 
drain tee (8). Connect oil return hose (4) to oil 
return hose union (5) and oil inlet hose ( I )  to oil 
inlet elbow (3). 

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

( g) Clean electrical leads (ground) terminals. 
Install one flat washer in the generator support 
upper counterbore (fig. 2-17.1). Secure the inner 
lead with one Oat washer and capscrew. Remove 
lower right generator support capscrew and Oat 
washer. Discard capscrew. Tnstall one flat washer in 
generator support counterbore. s�cure the outer 
lead with one Oat washer and new capscrew 
(3/8-24 x 1-3/4 long). Torque tighten capscrews to 
27 5 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. 

3/8-24 X 1·3/4 CAPSCREW i'f\126227 

Figure 2·17.1. /11stolli11g e/ectrlco/ fead:r (gro1111d) 

(h) Connect wiring harness electrica I leads (6 
and 7, fig. 2-14). Install assembled electrical lead 
(ground, 4) on generator terminal and secure with 
self-locking nut and nat washer (3). Install 
assembled wiring harness cable (2) on generator 
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terminal and secure with self-locking nut and Oat 
washer ( 1 ). 

b. Model AVOS-1790-2D and AVDS-L790-2DR 
engines. 

NOTE 

Model AVDS-1790-2DR engine generator 
removal and installation instructions are 
similar to those described below except 
that this engine is not equipped with an 
engine wiring harness. 
(1) Removal. 

{a) Remove two capscrews, lock washers and 
nnt washers (fig. 2-18) and remove generator ail' 
intake tu be from generator blower motor housing. 

Figurr i-111.. Rrma11i11g nr installing ge11r1«J.lo1· 

CJfr i11tll/.:e tube, mudel AVDS·l790·iD e11gi11e. 

(b} Remove self-locking nut and flat 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). 

(c) Remove self-locking nut and flat 
washer (1, fig. 2-20) and disconnect electrical lead 
(2). InstaJJ self-locking nut and flat washer. Re-

l move screw and nat washer (3) and remove. 
electrical lead. Remove capscrew and lockwasher 
(4) and disconnect electrical lead (5). Disconnect 
and remove wiring harness (6). 

( d) Remove self-locking nut (I, fig. 2-21) 
I and clamping bar (2). Loosen two screws (3). 

Remove four bolts and flat washers ( 4) and remove 
generator support (5) cradJe (6) and U bolt (7) as 
an assembly. 

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

(f) Slide boot back on generator far enough 
to expose the mounting nut access openings (fig. 
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1 Self.Jocking nut and flat washer 
2 Electrical cable 
3 Electrical lead 
4 Electrical lead 
5 Sclr-locking nut and flat washer 
6 Electrical lead 
7 Self-lock i ng nut and flat washer 
8 Electrical lead 

Figure 2-19. Connecting or disconnec:tillg generator electrical· 
leads, model AVDS.J 790-2D engine. 

I SeJC-tocking nut and flat washer 
2 Electrical lead 
3 Screw and na l washer 

2 
TA265626I 

4 Capscrew and Jockwasher 
5 Elcctricnl le.qd 
6 Wiring harness 

Figure 2-20. Removing or in.stalling generator electrical lead 
and wiring liarneu, model AVDS.J 790·2D engine. 

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



I 

I Self-locking nut 
2 Qamping bar 
3 Screw 
4 Bolt and Oat washer 
5 Support 

TA265627G 
6 Cradle 
7 U bolt 
8 Hose clamp 
9 Boot clamp 

!O Boot 

Figure 2-21. Removing or i11stol/i11g generator. model 
AV DS-1790-20 and A JIDS·l 790-2DR engines. 

rotation of generator to a line the large openings in 
the elongated mounting slots. 

(g} 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-Jocking 
nuts. Loosely install genel'ator boot on generator 
so that the mounting access openings (fig. 2-22) are 
exposed. Position generator so that large elon• 
gated openings in flange are alined with mounting 
nuts and install generator and rotate coun­
terclockwise and tighten six self-locking nuts using 
box wrench Part No. 10935476. 

(b) Install exhaust tube hvse 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 
generato1· 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 0.010 in. in any 
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direction is sufficient to cause a leak 
(pressure loss) between the generator 
mounting flange and the gene1·ator 
mounting adapter. 

Figure 2-22. Lcose11it1g or tigfite11ing generator mo1111ting 
1111rs. model A VDS·l 790·2D a11d A VDS-1790-2DR e11gi11es. 

(c) Position the assembled generator cradle 
(6, fig. 2-21) and support (5) on the oil pan and 
illStall four bolts and Oat washers (4 ). Tighten bolts 
only until heads engage washer (frngertight). 
Loose11 two screws (3) securing cradle to support 

I 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) I 
securing cradle to support. Tighten four bolts ( 4 ). 

(d) Install widng harness (6 , fig 2-20) 01� 
blower notor connection. Install capscrew and 
lock washer ( 4) on electrical lead (5) and secure to 
crankcase. Install elecfrical lead (2) on generator 
terminal and secure with self-locking nut and flat 
washer (l ). Install electrical lead on generator 
cradle and secure with screw and flat washer (3). I 
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(e) Install electrical lead from blower motor 
harness (·1, fig. 2-19) ci1·cuit number 530 (3) and 
electrital cable (2) on g(merator terminal "B". Se­
cure wilh self-locking nut ;rnd flat washer (1). In­
stall electl'ical lead 478 (8) on generntor terminal 
"D" and secure with self-locking nut and flat 
washer (7). 1 nstall eleclrical lead 1 (6) on generator 
terminal '·A" and secure with self-Jocking nut and 
flat washer (5). 

(/) Install generaloi· uir intake tube (fig. 
2-18) on generator blower motor housing and se­
cure to front and rear support brackets with two 
capscrews, lockwashers, and naL wnshers. 

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

a. He111ornf. 
NOTE 

Similar procedures a1·e required to re­
move the left and right turbosuperchar­
gers. For instructional purposes, removal 
of the left turbosupercharger is described. 
Removal procedures fo1· the right tur­
bosupercharger are the same, except for 
the oil filler tube installation. 
(1) Loosen two hose clamps (fig. 2-23) on oil 

Iii ler tu be. 

Fig111·e l·U. l,,, ... �C't1i11!J 11r /iylite11i11g uil.filll.'1· 1111µ11r a1td luwer 

r11bl! hulit' ,.,,,111ecti1111, m•JCIC'i A \'DS-n!Jo.ic 011d 

.4 \'DS-1790-2/J <•11gi11e�. 

(2) Remove two machine bolts and lock washers 
(1, fig. 2-24) and one bolt and self-locking nut(2) and 
remove upper oil filler tube (3). 

I 
(3) Remove one self-lockir1g nut and machine 

boll (4) and seven assembled washer bolts (5) and 
remove lower left rear shroud pla le (6). 

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

(5) Disconnect turbosupercharger oil inlet 
hose (4). Remove oil inlet elbow (5) and oil inlet 
nipple (G) and retain for installation in replacement 
turbosupercharger. Remove gt·ommet (7) and pull 
oil inlet hose (4) through opening in inner shroud 
plate. 

2 

I Machine bolt and lockwashe1 
2 Machine bolt and self-locking nut 
3 Upper oil filler tube 
4 Machine bolt and self·locking nut 
S Assembled washer bolt 
6 Lower left rear shroud plate 

TA126170f 

Fig11rri·2,. llemuvi11go1·i11stol/111g lurn•r ltf/ rear shroud 
/Jlate. o 11d upper oil filler tube, 11111del A\'DS-1790-lC and 
A\'DS-1790-20 e11gi11es. 

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

(7) Loosen self-locking nuts on hose clamps (fig. 
2-27). Remove six self-Jocking nuts and remove air 
outlet elbow. Remove and discard air outlet elbow 
gasket. Remove two self-locking nuts and flat 
wnshers 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 



I Machine bolt and $(•Ir.lucking nut 
2 Assemhlecl washer bull 
3 Turhosuperchar;n·r oJuter shroud plate 
4 Oil inlet ho�1: 

5 Oil inlet elbow 
6 Oil inlet nipple 
7 Grommel 

Figure ;!.J.;, Rr111111•i1111111· i11xt11//i11g t111•bu.•11prl'c/Ht1'!Jl'1' •11tler 

shroucl µ/olt', 1Ji/ inlet rlb11w """ 11ipplt', 111()(/e/ A\'DS·/790·ilC 
u111/ A\'/JS-l7!Jf1.1U r11yim-.�. 

Figure i-�6. Rl'll111vi11g or i11$ful/i11g i1111er shroud plate. 
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Figure 2-i7. lfr1111Ni119 nr i1111tatli119 l11bu111111f'rcl1111"gl'r air outlet 
rlbtilf'. 

f'iu11rt i·iR. l.,m1."•11i1111 m· tiylttt'11i11{J t111·bmmµf'1'chargtr 11il 
cll'lliu 1111>� ""·'" c111111rcti1111. 

washers and capscrews. Secure oil drain tube to oil 
drain hose with adjustable hose clamp (fig. 2-28). 

(2) Secure turbosupcrcharger 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 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 bolt and self-locking nut (1) and two assem­
bled washer bolts (2). 
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Figure 2-29. Discon11ecting or connecting exhaust pipes aL tur­
bine housing. 

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

(6) Install upper oil filler tube (3) through lower 
left rear shroud plate and inse1t 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 

I 
with two machine bolts and lockwashers (1). 
Tighten hose clamps (fig. 2-23). 

• 

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

a. 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. 
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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-lockii�g nut 
(2) securing upper oil filler tube to upper support. N 
Remove capscrew and self-locking nut (3) securing II 
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 (5) and oil 
inlet nipple (6) and retain for installation in re­
placement turbosupercharger. 

(3)Loosen self-locking nuts on hose clamps(fig. 
2-27). Remove six self-locking nuts and remove ail' 
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.Jocking nuts, flat 
washers and ca·pscrews (fig. 2-29.2). Remove upper 
oil filler tube support and separate exhaust pipes 
from turbosupercharger. Remove and discard two 
gaskets. Remove turbosupercharger. 

b. lnstallatio11. 
(I) 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 Ciller tube 
support as shown in figure 2-29.2 and secure 
support and exhaust pipes to turbine housing with 
eight self-locking nuts, flat washers and capscrews. 
Tighten upper oil drain hose clamp (fig. 2-28). 

(2) Secure turbosupercharger to mounting 
base with two self-Jocking 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) ood oil 
inlet elbow (5) in turbosupercharger and connect 
oil falet hose. 

(4) Remove protective· cover and install upper 
oil filler tube in oil filler tube hose (fig. 2-29. l ). 

Secure the upper oj) 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-locking nut (3). Tighten hose 
clamp (I). 



llose clamp 
2 Capscrew and seJf.JockJng nut 
3 Oipscrew and sclf-lockJng'nul 
4 Upper oil filli!r tube 

Fig11re 2·29. I. Re111ol'/11g or i11stal/i11g 11pper oil filler tube 
model A VDS·l 790·2DR e11gi11e. 

Figure Z--l9. 2. Discm111cctin!l nr cw111rd111y r.d11t11!1l pipes ut 
turbine housing, model A \IDS-17!/U·.!f)R 1·11ui11e. 
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2·21. Fuel Injection Pump 

a. Removal. 
(I) Remove two machine bolts and lock­

washers (1, fig. 2-30) and two capscrcws and 
Jockwashers (2) and Jemove cooling fan vane from 
front fan housing (3). 

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

NOTE 

Model AVDS..l 790-2DR 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 retainfog 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 

I Assembled washer boll 
2 Wiring harness bracket 
3 Assembled washer bolt 
4 Oil sampling \alvc bracket 

four loop clamps (5) 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. 

I Bolt and lockwasher 5 Capscrew and lockwasher 
2 Capscrew and lockwasher 6 Cooling fan vane • 

3 Fronl fan housing 7 Rear fan housing 
4 Bolt and lockwasher 

Figure £·30. Rcm011ing or i11st0Ui11g cooli110 fan vanes. 

5 Assembled washer hoh �nd loop clam1> 
6 Capscrcw and lockwashcr 
7 Retaining strap 
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Figure 2-J I. Remol'ing u11d /11stalli11g oil sa111pli11g system. I 
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I Socket head capscrcw 
2 Assembled washer bolt 
3 Cable bracket 
4 Assembled washt>r boll ond loop clamp 
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5 Assembled washer bolt and loop clamp 
6 Capscr<'W and lockwashcr 
7 Retaining strap 
8 Loop clamp 

TA265630I 

Figure 2·31. I. Rcmo1•i11g or i11sro/li11g left wiring harness coble bracket, 
model A V DS-l 79().2C and A JI DS-1 790-20 /are engines. 

I 
(4.1) On early engines, remove four cap-­

screws and lockwashers (fig. 2-32) and remove 
assembled widng harness cable bracket from left 
front upper cover. Set aside. 

Figure 2-32. Re111011ing or i11stolling left wlri11g hnmess coble 
bracket, model A VDS·l 790·2Cond AVDS·l 790-2D early engines. 

I 
(4.2) On late engines remove two assemblc<l 

washer bolls and loop clamps (5, fig. 2-31.1) 
securing smoke generating system electrical lead to 

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

( 4.3) Remove tllTee assembled washer bolts 
attaching three loop clamps (4, fig 2-31. l )  for the 
smoke generating fuel tube to t11e left upper 
covers. 

(4.4) On Model AVDS-l 790-2DR remove 
four nssembled washer bolts attaching four loop 
clamps for smoke generating fuel tube (fig. 2-32.1). 

(5) Remove cotter pin, slotted nut and flat 
washer (l, fig. 2-33). Discard colter p.in. 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 Oat 
washers (4) and two assembled washer bolts (right 
side only) attaching cooling fan slU'oud 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 
djscard two preformed packings from the oil filler 
tube neck. Remove 12 remaining assembled washer 
bolls (9) and remove right rear upper cover (10) 
and right front upper cover ( 1 1  ). 
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TA2656321 
Figure 2-32. 1. Re11101•ing or i11s1a/ling smoke genera Jing system fuel hose 

loop clamps. model A VDS-l 790-2DR engine. 

Cotter pin, slotted nut and llat washer 
2 Front cooling fan and hub asscmbl�' 
3 Rear cooling fan and hub assembly 

I 4 Self-locking nut and nat washer 8 Left front upper cover 
S Oil gage rod tube cap 9 Assembled washer boll 
6 Assembled washer boll 10 Right rear upper cover 
7 Left rear upper cover 11 Right front upper cover 

Figure 2-33. Re11101'i11g or ins1all111g cooli11g fa11 upper covers, 
model AV DS-1790-2C a11d A JI DS-1790-20 engines. 

(6.1) On Model A VDS..1790-2DR open oil 
gage rod tube cap ( l, 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 Jcvel 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 
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bolts (9) and remove cover adapter (10). Remove 
IO assembled washer bolts (1 I ) and remove right 

I 
rear upper cover (12). Remove 12 assembled 
washer bolts (13) a ncl remove right front upper 
cover (14). 

(7) Remove five assembled washer 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. 2-3 5), securing the fuel return tube clamps 
to the inside of the shroud. Remove the three 
remainjng 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 from left bank injector tube clamp 
supports at No. l L  through 6L cylinders (1, fig. 
2-37). Remove clamps from supports at No. 1 R 
through 6.R cylinders in the same manner. 

(10) Remove eighteen self-lockh1g 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 a ncl clamps from fuel injector 
tube clamp bracket. 

(11) Using crowfoot ad�pter, 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 fuel 
injector tubes and install caps (l, fig. 2-40) in fuel 
iJ1jection pump tube openings. 



I 
1 Oil gage rod lube cap 
2 Self-locking nut and flat washer 
3 Assembled washer boli 
4 Assembled washer bolt 
S Retaining strap 

ASSEMBLED 
HASHER BOLT 

TM 9-2815-220-34 

6 Assembled washer boll 
7 Lefl fronl upper cover assembly 
8 Left rear upper CO\·er 
9 Assembled washer bolt 

I 0 Cover adapter 

o TA126165 

11 Assembled washer boll 
12 Right rear upper cover 
13 Assembled washer boll 
14 Right front upper cover 

Figure 2-33. /. Remo11/11g or i11stal/i11g cooling f<m 11ppcr co1•ers, 
model A l'DS-J 790-2DR e11gl11e. 

Figure 2-33.2. Deleted 

ASSEMBLED 
WASHER BOLT 

COOLING 
FAN SHROUD 

l Assembled washer bolt, Oat washer, hexagon nut 
2 Assembled washer bolt 

.. , 
\. f 

�; 

. ' 
�· 

Figure 2-34. Disco1111ecti11g or co1111ectl11g front end of coo/111g fan 
shroud. 

Figure 2-35. Dfsco11necti11g or co111fccti11g rear e11d of cooli11g fa11 
shroud, model A JIDS-1790-2C anri A JIDS-1790-2D engines. 
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I Figure 2·15.1. Deleted 
(13) Disconnect elec:trical lead (2, fig. 2-40). Dis· 

connect oil inlet hose (3) and fuel inlet hose (4) from 
adapters. Disconnect fuel retum hose (5) from 
check valve (6). Remove and retain check valve for 
use in replacement pump. 

NOTE 

Model A VDS-J 790-2DR engine fuel re· 
tum check valve and elbow al'e routed 
around the right side of the reat· fan drive 
housing. However, disconnect and con­
nect procedures are identical. 

Figure 2-36. Re11101•i11g or fmtalli11g fuel btjector left and rigltt 
bank 111be clamps from clamp supports. 

(14) Remove cotter piu and nat washer (1, fig. 
2-41), and separate manual fuel shutoff rod assem· 
bly (2) from lever. Discard cotter pin. Disconnect 
sµring(3) from leve1·. Remove and retain for instal· 
lation on replac�mcnt injection pump, t w o  

I Sci f·locking nut and machine bolt 
2 Tube clamp bracket 
3 Self-locking nut and machine bolt 
4 Self-locking boll 

Figure 2·37. Rcmo1•ing or f11stalli11g fuel injector tube clamp from injector 111bcs and 
brackets. 
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I Figure 2-37. 1. Deleted 

CROW FOOT ADAPTER 

FigurtJ 2--98. Vist·rm11erli11g 1.r to11necti11g.fiu:I i•dt'clo1·t11bc 1111/s. 

Figw·e 2-39. Remwi11g or i11stalli11gf11rl injector t11besji·u111f1ll'l 
i11jccti1111 pump. 

I Cap 
2 Electrical lead 

3 Oil in let hose 
4 Fuel inlet hose 

5 F11C'I return hose 
6 Ch..,ck n1ke 

Figure Z-40. Discon tll!d i11,f1111· t·111111f'!"/ iuy 1•/i•rt 1fral lc11t( 1111</.li1 1·1 
UllCI oil /111.�"-S. 
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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.J) Remove cotter phi and nat washer (1, 
fig. 2-41.1 ), and separate manual fuel shut-off rod 
assembly (2) from lever. Djsca1·d cotter pin. Re­
move spring (3) from lever and angle bracket. 
Remove three capscrcws and lock washers (4) and I 

l Cotter fin and flat wushcr 
2 Manua fuel shut-off rod assembh· 
3 Spring 

• 

4 Capscrew and lockwusher 
5 Spting angle braeket 
6 Self-locking nut, washer and machine bolt 
7 Tnr·oule control rod assembly 

F'ig1o·r i-41. Discri11111•rfi11y 111· r1111nerti11g 111111111ul.fi1el sh11t·of.f 
rnd, thmlf/p <·1111/l'll/ i·m/. 11ml spr111y u11gfr bmc:krt, moclel 

A \'DS-1790-i?C u1ul A �·ns.17!1U-llJ c11gi •II'�· 

remove angle bracket (5) from fuel injection pump. 

I Retafo sprfag (3), capscrews and lockwashers (4) 
and angle bracket (5) for installation on the 
r e p l a c e m ent fuel injection pump. Remove 
self-locking nut, 1lat washer and machine bolt (6) 

I and separate throttle control rod assembly (7) 
from fuel injection pump lever. Remove self-lock­
ing nut, flat washer and machine bolt (8) and I 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 lockw<lshers (fig. 2-43), and 
associated lock plates and separate coupling 
sleeves. 
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I Cotter pin and nat washer 
2 Manual fuel shut-off rod assembly 
3 Spring 
4 Capscrcw and lockwnshcr 

6 Self-locking nut, Oat washer 
and machine bolt 

7 Throttle control rod assembl>' 
8 Self-locking nut, Oat washer 

and machine bolt 

TM 9-2815-220-34 

TA265647I 

5 Angle bracket 
Figure 24 I. I. Disco1111ecti11g or co1111ecti11g 111a1111a/ fuel slmt·offrod. 

throttle rod and associated parts, model AV DS-1790-2DR e11gi11e. 

I 
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. 

(15.1) Position improvised engine turning tool 
(1, fig. 2-42.1) on power take-off coupling and secure 
with four 7/16-20UNF x 1 V2-inch machine bolts (2). 

Install a 1 1/.t-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 
lock washers (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. 
(16) Cut locking wire (fig. 2-44) and remove 

three machine bolts and plain washers. Loosen 
lower rear bolt until threads are free. Bolt cannot 
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. 

TA021591 

Figure 2-4.1!. Tur11i11q fly1dicc/ 11.ii11g spline<l wre111�1i. moclcl 
A \IDS-Ji90-2C and A \I DS-1790-t/) engines. 
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.�� ... -· 
� ...... ,. 

! � -... , 

. {.....__ �1 TURN CRANKSHA
.
FT AS NECESSARY 

' �� --• TO DISCONNECT OR CONNECT FUEL 

l Turning tool 
2 Machine bolt 
3 Socket 

INJECTION PUMP COUPLING 

TA 1261121 

Figure il-42.1. Positioning Ji1el i11jectio11 pump cvupliny by 1111·11i11g rm11k.�hr\!1 usi11y imprrwisr1/ /1tmillg /fJfJ/, 111oclel 

A \IDS-1790·2DR e11gine. 

Figure 2-J,9. Remwing jiw/ i11jectio11 p11mp umpling bolls. 

2·52 Change 2 

NOTE 
Plug or cap fuel and oil openings in pump. 

Figio·e 2·44. Removing or i11sta/ling .fitel 1111eclio11 pump. 

(17) Position a metal rod (fig. 2-45) in one of the 
sleeve alinement holes. Coupling sleeve must be in 



a rigi,d 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). 

Figm·e 2·45. llcmoving u1· illstulling .fl11'l i11jectio1t pump 
coupling. 

f'ULL FUEL INJECTION PUMP Ff'!ONT 
COUPLER SLEEVE AND HUB FROM 
INJECTION PUMP SHAFT USING A 
SUITABLE PULLER 

I 
. 

TA021533 

Figm·e 2-46. Uemovingfuel injection pump coupling sleeve and 
httb. 

b. Installation 
(1) Install woodruff key and injection pump 

TM 9-2815-220-34 

coupling half on pump shaft and secure with 
lockwasher and plain nut (fig. 2-45). Position 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 grease t1, 
hold performed packing in position. 

(2) Remove timing hole plug (fig. 2-47). Turn 
injection pump shaft with drive coupling until 
marked gear tooth is visible (fig. 2-48). 

NOTE 
It is possible to have the timing mark on 
the coupling alined with mark on th(! 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 visibl<' when timing 
marks are alined. If lhe marked Looth is 
not visible, rotate the pump shaft 360° in 
either direction. Aline the coupling timing 
marks and the marked tooth will be visi· 
ble in the timing hole. Install timing hoie 
plug. 

F·;guret-J,7. l?r.muvittg 11ri11slo/li11a}i11•/ i11Jl'(•fiu111111111111i 111i11y 
/111/r µluy. 

Figure 2·48. f"11c/ i11jccti,111 111111111 ti111i11y hule 11ho,,.i11[J '"a1·kt•d 
UMI' lu11tlt. 
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Fig1ffl' !!·411. '/'11111110 111111·/;.� 1111./ill'I ill.i•·di1111 µ11111p bt•u1·i11g 
rel11i11i11{) 11/nll' 11111/ nm}lli11{J hub nlilll'tl. 

NOTE 
Before the fuel injection pump is installed 
on the engine, the engine must be prop­
erly timed with numbe1· 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. 2-60) 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 lR cylinder 
assembly. Move primary fuel filter and bracket to 
one side with inlet and outlet hoses attached. Re­
move two capscrews and lock washers (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 flywheel (fig. 2-51), using splined 
wrench, Part No. L08S2747. Aline lR INJ PORT 
CLOSE timing mark on flywheel with timing 
pointer. 

2-54 Change 3 

I ::>clf·l•wking nut an<l mad1ine b11lt 
2 ('11tlcr pin and nat washc1· 
3 C'npsacw and lol·kw11�her 
.J C11pscn:w Mui llll'k wn�lwr 
!i Primary fuel filler bracket 
u Throttle linkn11;c plnlc 
7 Capscrew and lockwashc r 
8 Th n•llle cross shaft bracket 

Fiu111·1· .!-.'111. ll 1·1111111i 11(1 ,,,. i 11Nl11fli 11r1 1wi 11iu 1·u ,fiffrl filt1»· bmcket 
1111cl lhmtt/1• {i11lwfl"· 

CAUTION 
Be sul'e pointer a line!\ with correct timing 
mark on flywheel (fig. 2-51). 

\\ 
TIMING POINTER 

\ 

I 
ALI NE .FLYWHEEL 
TO THIS MARK 

I 
TA2656371 

Figui·c2·51. Fly1d1rcl in positionfoi·Jiwl i 1 1.iatio111>1rn1v limi11g, 
11wtle1,n··os.1790·2C ami AVDS-1790·20 engines. 

(4.1) �urn crankshaft (fig. 2-42.1), using impro- . 
vised turning tool, until flywheel timing mark lR 
INJ PORT CLOSE is alined with timing mark on 
the transmission housing· adapter, figure 2-51.1. 

CAUTION 
Be sure the correct timing :narks are 
a lined. 



I 

Fig11n• :.!·.'ii.I. F/ywltrd i11 p11.�itio11 for f11e/ i11jecli(J11 pump 
ti111i11g, mud"/ A\ 'DS-1790-:!DR e11gi11r. 

NOTE 

Camshaft lobes must be in position 
shown in figure 2-52 for proper injection 
pump timing. Jf 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 
cleat's splined hub. Rotale coupling sleeve until 
identification marks appl'oximale the correct posi· 
tion to mate with injection pump dl"ive coupling 
slee,·e identification marks. 

(6) Install new preformed packing on fuel in­
jection pump mounting base oil transfer tube, and 
install lowe1· rear bolt and plain washer (fig. 2-44) in 
pump housing. 

NOTE 
Be SUl'e 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 inst.all three bolts and plain 
washers (fig. 2-44). Torque tighten the four bolts to 
600 pound-inches and install locking wire. 

TM 9-2815-220-34 

TA021946 

Figure2·52. Corrul µ•18itio11 ofcamslwfl lobes on JR rylinder for 
i11jectiu11 p11mp ti11d11g. 

Figure 2-53. Correct posffioll of f11el i11jeclio11 pump dri1·e 
co11p/i11g 011 h11b before pump iustalla1io11. 

NOTE 
Be sure preformed packing is installed in 
coupling sleeve. 

(8) Install throttle control rod (7, fig. 2-41) and 
secure to lever with machine bolt, washer and self­
locking nut. Install spring angle bracket (5, fig. 
2-41) on injector punip and secure with t.wo 
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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) rnstaU angle bracket (5, fig. 241.1) on 
fuel injection pump and secure with tlu-ee lock­
washers and capscrews (4). Connect throttle con­
trol rod assembly (7) to pump lever and secure 
with machine bolt, Oat washer and self-locking nut 
(6). Attach the front end of the throttle control 
rod assembly (7) to the intermediate throttle Jever 
and secure with machine bolt, nat washer a·nd 
self-locking nut (8). Allach the manual fuel 
shut-off rod assembly (2) to the shut-off lever and 
secure with Oat washer and cotter pin (I). rnstaJI 
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, lock washers, 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 rotale 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. 
Sepa1·ate coupling and push sleeve of drive shaft 
from hub splines. Adjust sleeve on splines so nat 
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 lublication when grease shows in the 
hole on opposite side of coupling. Over filling cavity 
will resull in failure of coupling seals. Remove 
lubiication fitting Install the pipe plugs (fig. 2-55). 

(11) lnstaJJ throttle cross shaft hracket (8, fig. 
2-50), end plate (6) and throttle linkage using new 
gasket at lR cylinder. Install one capscrew an<l 
lockwasher (4) securing end plate to the cylinder 
and two capscrews and lockwashers (7) securing 
throttle cross shaft bracket to clamper 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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F'igul'ei-54. Rt1110l'i11g/1(1!/ i11julio111111111p dri1•e gear train 
bncklaslt. 

f'iy111·1'.!·.�.5. Fu c•/ i 11j1•r1;.,,1 1111111111/1-i t'P c·ouµ/i 11y with lubd catio1t 
fill i11{1i11.�tullril. 

fuel shul-off rod and lever and install nat 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) [nstall check valve (6, fig. 2-40). Con- I 
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 and stop on bracket must 
be 3/16 inch minimum. When thr foregoing clear· 
anccs are not met, loosen lo�k nuts on udjustable 
rod (C), and adjust rod as nl!cessary to obtain 



Figure 2·56. Clteckillg throttle linkage/or free movement. 

required clearance. Tighten iock nuts after adjust­
ment. The idle adjusting screw (0) must nol be set 
until engine is installed and tested. 

TM 9-2615-220-34 

(14.1) With throttle linkage in full throttle 
position (A, fig. 2-57. I) 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 (D), clearance 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 installed and tested. 

CAUTION 

Special precautions must be taken to 
ensure that all fuel 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 
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. 

I 
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2-58 Change 2 

FULL THROTTLE 
POSITION 

\ 

Figure 2-57. Throttle linkage adjl1$tme11t, model AV DS-l 790-2C 
and AVDS-1790...fD enginea. 

TA 126094 I 



t 
SOLENOID SPEED CONTROL 

IDLE POSITION 

FULL THROTTLE 
POSITION 

l 
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FULL THROTTLE 
POSITION 

MIN. 

TA265638 I 

Figure 2·57.1 Throttle li11kageadjuslme11t, model 
A VDS·J790·2DR e11gine. 

( 15) Remove cap plugs (I, 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 
fit tings 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 
evident. 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,  
5 and 3. Secure tubes to  pump head and injector 

nozzle a11d holder assemblies as outlined above. 
( 16) Position plates and clamps on fuel in­

jector tubes and secure to fuel injector tube 
brackets (2, fig. 2-37) with 18 self-locking nuts and 
machfoe bolts (I). 

(17) Position plates and clamps on fuel in­
jector tubes as shown in figure 2-59 and install 11 

I 
self-locking nuts and bolts (3, fig. 2-37). Install two 
clamps and one plate on left rear clamp bracket 
and secure with two self-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 fuel in­
jector tubes at cylinder No. IL 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 HYDRAULIC 

HEAD 

FRONT HYDRAULIC 

HEAD 

ENGINE CYLINDER 

RIGHT HAND BANK 

6R 

TA021572 

F'ig11re !Z-58. Fttel injector tribes - schematic diagram. 

0 

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. 

0 

TA2656391 

Figure t-59. Location of fttel injector tubejlooting clamps. 
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TUBE SUPPORT 

TA055535 

Figure 2-59.J. Location of fuel injector l11be clamps, model 
AVDS-l790·2DR e11gi11e. 

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 t.he nut used to secure the 
cooling fan. Start engine and check for fuel leaks. 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 t o  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 cooling fan 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 clamps 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 
boU1 left and right bank oil cooler supports. 

(a) Position right reai- upper cover (10, fig. 
2-33) first, and right front upper cover (11, fig. 
2-33). Secure oil sampling inlet hoses using foui· 
assembled washer bolts and loop clamps (5, fig. 
2-31 ). 

(b) Attach oil sampling valve bracket (4) 
using two assern bled washer bolts (3 ). 

( c) Attach wiring cable harness bracket (2) 
to front right uppe� cover using four assembled 

Change 3 2-61 



TM 9-2815-220-34 

Figure 2-60. Fa,11 driv8 ltousing fa11 rotor hub sleeve spacer 

installed for leakage test. 

washer bolts (1 ). Secure cable harness to top of 
side cable bracket witl1 retaining strap (7) and two 
capscrews and Jockwashers (6). · 

( d) JnstaJJ right reru· upper cover first, then 
right front upper cover, secure with twelve assem­
bled washer bolts. 

( e) Install two new preformed packings on 
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. 

(/) Attach smoke generatiJ1g fuel line to 
upper covers using tluee assembled washer bolts to 
secure tluee loop clamps ( 4, fig. 2-3 J. I) to left 
upper cover. 

(g) Position wiling harness cable bracket 
and secure cable to top of side bracket with loop 
clamp (8), retaining strap (7) and two capscrews 
and lockwashers (6). 
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(h) 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. 2-3 J .l) using two 
socket head capscrews (1 ), three assembled washer 
bolts (2) and one loop clamp. l1'lstalJ 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 remainh1g assembled washer bolts. 
Install oil gage indicator rod and close oil indicator 
tube cap. 

(j) Install 12 self-locking nuts and flat 
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. l) On Model AVDS- l 790M2DR 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 ( l  2, fig. 
2-33.1 ) and secure w W1 l 0 assembled washer bolts 
(11 ). Install right front upper cover (14) an cl secure 
with 12 assembled washer bolts (13). 

(b) lnstaJI left bank cover adapter (10) and 
secure with five assembled washer bolts (9). 

· 

( c) Install left rear upper cover (8) and 
secure with eight assembled· washer bolts (fig. 
2-33.1). 

( d) lnstall two new preformed packings on 
the oil level indicator tube cap neck and instaJJ 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) lnstaJJ retafoing strap (5) and secure 
with two assembled washer bolts (4). 

(/) 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 nat 
washer and slotted n ut (I). Torque tighlen slotted 
nut to GOO lb in. and secure wilh 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 o f  each 
cooling fon blade and rim of cooling fan housing 
with feeler gage (fig. 2-61). Clearance musl 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. 

I (25) Position cooling fan vane (6, fig. 2-30) on 
rear fan housing (7) and instaJJ two capscrews and 
lockwashers (5), and install two bolts and Jock­
washers (4). Position cooling vane (6) on front fan 
housing (3) and install two capscrews and lock­
washers (2), and two bolts and lock washers (I). 
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Figure !!-61. Checking cooling fan blade cleamnce. 

Section V. REPLACEMENT OF ENGINE COMPONENTS 
2-22. General 

a. This section covers the instructions for the 
replacement of individual engine components. 
Removal procedures for components are provided. 

However, if a procedure is the same 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. 

c. All parts that are removed must be cleaned 
and inspected before being installed. 
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2-23. Fuel/Water Separator Filter 

a. RemO'IJal. 
(1) Open drain.cock (fig. 2-62), and bleeder valve 

(I, fig. 2-64) :ind drain fuel into a suitable 
container. 

I 
(2) Disconnect fuel outlet hoses (I, fig. 

2-63), and remove and retain fuel outlet tee (2) for 
install:ition in replnccment filter. Disconnect fuel 
inlet hose (3). Remove and retain fuel inlet elbow. 
Disconnect fuel drain hose (5 ), remove ancl retain 
fuel drain elbow (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 nat washer and cushioned clamp (5) and 
remove fuel/water separator filter from mounting 
bracket (6). Remove and retain bleeder valve (I) 
for installation in replacement filter. 

Figure !l-62. Fuellwater separator drai11 cock. 

b. Installation. 
(1) In stal l 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 capscrews (3). Attach cush­
ioned clamp (5) to water level probe leads and in­
stall two lower capscrews, lockwashers, one flat 
washer (2) and cushioned clamp. 

I Fuel outlet hoses 
2 Fuel oullcl tee 

3 Fuel inlet hose 
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4 Fuel inlet elbow 

S Fuel droin hose 
6 Fuel drain elbow 

Figure fl-/J9. D1scu1111ecti11g ur cu1111tctin!] .fuel/water scparato1 
filter fuel and d1·ai11 hoses. 

J Bleeder val\'e 
2 Capscrew and lockwasher 
3 Capscrew and lockwasher 

4 Water level probe 
5 Cushioned clamp 
6 Mounting brncket 

Figure 2-64. Removiiiu or i11stalling fuelh,iater separator filter. 

NOTE 
The water level probe that is connected 
to the lead from the upper connection of 
the control unit is jdentified 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). 

I 

Connect fuel drain hose (5). Install fuel inJet elbow 
(4) and connect fuel hose (3). Install fuel outlet tee I 
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I (2) and connect fuel outlet hoses (I). Remove 
shipping plug from filter cover and instaU bleeder 
valve (I, fig. 2-64) and open. Close drain cock (fig. 
2-62) and purge fuel system. Close bleeder valve 
a ft er 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 
covel·. 

a .. Removal. 
(1) Open drain 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 prefo1·med 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 are available in 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). 
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Fiq1o·e 2·65. Re111ovi11g or i11stalli119 fuel/wuter separator jilter 
CUI/Cl'. 

1'�ig1�rc !l-66. Removing and installing fuel/water separator filter 
eleme11ts. 

b. Installation. 
NOTE 

The fuel inlet connection must be in the 
position shown in figure 2-67 for the Model 
AVDS-1790-2C engine, as shown in figure 
2-G8 for the Model AVDS-1790-2D, and as 
shown i'n figure 2-68.1 for the Model 
AVDS-1790-2DR engine. 



I Bleeder hose elbow 6 Fuel outlet elbow 
2 Connector 6 Self.Jocking nut. 
3 Bleeder valve 7 Primary fuel filter 
4 Fuel outlet hose 8 Mounting bracket 

Figurt �·67. Remwing ur i11stolli11u primarv fuel filter, 
111odel AYDS·l790·:lC engine. 

Figure :l-68. lusta1/ed primary fuel filler, 
model .AVDS-1790·2D engine. 
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Figure :/.GIJ.J. l 11slulled pri111arv fuel filler, 
111r11/rl AVDS·I790·2DR c11gi11e. 

(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-Jocking 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 Fiiter Element 

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. 

(2) Loosen retaining screw (1, fig. 2-69) and 
remove head (4) from body assembly (8). Remove 
and discard gasket (5). Remove and retain Jock 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) and install retainer in 
body assembly (8). Install new element (7). 

(2) Position a new gasket (8) and washer (2) on 
the head (4) and install retaining screw (1) and 
secure with lock nut(6). Install a new gasket(5) and 
install head assembly to body assembly and secure 
by tightening retaining screw. 
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1 Retaining screw 6 Nut. 
2 Washer 7 Element. 

TA028572 

3 Gasket. 8 B od)• assembly 
4 Head 9 Preformed packing 
6 Gasket. JO Retainer assembly 

Figure f-69. Removing or installing primary 
fuel filter clement. 

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. 

12-26.1. Fuel Injection Pump Flnal Fiiter 
a. Removal. 

(1) Remove the front cooling fan vane cooling 
fan, refer to paragraph 2-21a. 
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(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. 

Fig1m: 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 retafoer in housing. Torque 
tighten retainer to 25 to 30 pound-feet using socket 
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. 



I 

2-27. 011 Coolers 

NOTE 

Tite oil coolers on each side of the 
engine are removed in the same manner. 
For instructional purposes removaJ of 
the right coolers is described in the 
f o l l o w i n g  i n structions.  Model 
AVDS-1790-2DR oil cooler removal and 
installation instructions are similar to 
those described below except that thjs 
engine is not equipped w.ith an engine 
wiring h:irness, nor the oil sampling 
system shown in figure 2-70. 
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a. Removal. 
(1) Remove four capscrews and lockwashers 

(5, fig. 2-70) and remove two retaining straps (4). 
Remove four assembled washer bolts (I) and 
wiring harness bracket (2) and wiring harness (3) as 
a1� assembly. 

(1.1) Remove engine oil line coupling nut (8) 
from vent line tee (9). Remove trallSmission oil H11e 
coupling nut (7) from transmission oil cooler 
adapter (6). Remove adapter (6) and retain for 
installation in new oil cooler. Remove and discard 
pref or med packing. 

6 
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I Assembled washer boll 
2 Wiring harness bracket 
3 Wiring harness 

4 Retaining strap 7 Transmission oil line 
8 Engine oil line 5 Capscrcw and lockwashcr 

6 Adapler 9 Tee 

Figure 2-70. Removing or f11stal/i11g wiring harness, Model A JIDS·I 790-2C and 
A l'DS·l 790·20 engines. 

(2) Remove four assembled washer bolts (fig. (4) Remove four machine bolts (6) and remove 
2-71) and remove wiring harness bracket assembly engine oil cooler screen (7), damper end oil cooler 
and transmission oil cooler screen. screen bracket (8), center oil cooler screen ·bracket 

(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 oH cooler vent hose 

I tee (4) and reta.in for installation in replacement 
cooler. Remove and discard preformed packing (5). 

(9) and engine oil cooler (10) as an assembly from oil 
cooler support frame. 

(5) Remove two ;,rnchine bolts (11) and remove 
transmission oil cooler screen 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. Disco1111ecting or co1111ecti11g 111i1i11g Jiar1iess 
assembly bracket. 

I Inlet hose 
2 Outlet hose 
3 Vent hose elbow 

4 Vent hose tee 
5 Prefom1ed packing 
6 Machine bolt 
7 Engine oil cooler screen 

TA265642I 

8 Damper end oil cooler screen bracket 
9 Center oil cooler screen bracket 

I 0 Engine oil cooler 
I I Machine bolt 
12 Transmission oil cooler screen bra ck ct 
13 Bolt and washer 
14 Transmission oil cooler 
15 Self-locking nut, Oat washer 
16 Elbow connector 
17 Casket 
18 Oil cooler themiostatic bypass valve 

Figure 2-72. Remoi•ing or i11stalli11g e11gi11e and tra11smissio11 
oil cooler. 

(6) Remove six self locking nuts and flat 
washers (15) and remove two connector elbows (16). 
Remove and discard gaskets (17). 
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(7) Remove transmission oil cooler thenno­
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. lns�allation. 
(1) Install oil cooler thermostatic bypass valve 

(18, fig. 2-72) using a new spacer ring (gasket). 

NOTE 

Install engine oil cooler bypnss valve in a 
similar manner. 

NOTE 

The left bank lower engfoe oil cooler 
elbow on Model AVDS-1790-2C and 
A YDS-l 790-2D is shorter than the other 
three elbows. All of the elbows on the 
A YDS-l 790-2DR are the same. 

(2) Install connector elbows (16) using new 
gaskets (17) and secure 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 �ooler screen bracket (9), 

damper end oil 1;ooler screen bracket (8), and en­
gine oil cooler screen (7) on engine oil coole t· (10). 
Install brackets, S('reen and cooler as an assembly 
to the suppurt frame and secure with four machine 
bolts (6). 

(5) Install oil cooler vent hose tee (4) using I 
new preformed packing (5). Connect oil cooler 
vent hose elbow (3), oil cooler outlel 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, 
Dg. 2-70) with new preformed packing. Install 
transmjssion oil Jine coupling nut (7) to adapter 
(6). lhstall 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 bolts (1). 
Instal l two retaining straps (4) and secure to wiring 
harness bracket assembly with four capscrews and 
lockwashers (5). 



2-28. Cylinder Head 011 Drain Tubes and In· 
take Manifold Tubes 

NOTE 
Intake manifold tubes for cylinder 1, 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 cylinder 2R is de­
scribed in this section. Tubes for cylinders 
1 R, SR, 6R, lL, 2L, SL 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) Remo,·e 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. Disco11necti11g ol' co1111ectillg oil cooler s11p1101i 
frame, model 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 2·7S.J. Con11ecti11g or disco1111ecti11g oil cuuler support 

frame, model AVDS-1790-iD aml A\!DS-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 
(5). 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 (5) intermediate drain tube 
(6) front drain tube (7) and hoses (8) as an assembly. 

I Remove and discard four copper gaskets (9) (one 
under each bolt head and one between each drain 
tube and cylinder head). 

l Assembled washer boll 
2 Elbow 
3 Electrical lead 
4 Wiring harness 
5 Machine screw and self· 

locking nut. 
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6 Ignition unit. 
7 Clamp 
8 Machine screw and self­

locking nut 
9 Bracket 

Figure 2·74. c,m11ecti11g 01· <lisco1111ecti11g oil 
couler s11pµort Ji·ame. 

Figure :1·75. Re111uvi11g o.- i11stalli11gfuel 
.filte1· cu1111laul blf'td 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 11.take manifold 
tube (5) from intake manifold (6). Remove cylinder 
flange gasket (7) and intake m�nifold tube pr� 
formed packing, Oat washer, spnng washer,

. 
rnam-

I fold flange (3) and cylinder flange ( 4), from rntake 
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1 Elbow 4 Machine screw and self-locking nut 
2 Fuel return tube 5 Machine screw and self-locking nut 
3 Electrical lead 6 Oil cooler support frame 

Figure 2-76. "Rcmo11i11g or-installing oil cooler support/ra111e and 
baffle. 

1 Hose clamp 
2 Machine screw and 

self-locking nul 
3 Cushioned clamp 
4 Locking wire 
5 Bolt 

6 Intermediate oil drain tube 
7 Front oil drain tube 
8 Hose 
9 Gasket 
10 Oil drain tube 

Figure 2-7'1. Removing and {nstalling cylinder head oil drain 
tube. 

manifold tube in order listed. Discard gasket and 
preformed packing. 

b. Installation. 
(1) Install cylinder 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)' lnslaU new solid copper gaskets (9, fig, 
2-77) on body bolts (5) and insert bolts tluough 

1-·drain tubes (6) and (7) ru1d install new copper 
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1 Nut and lockwasher 
2 Self-locking nut 
3 Manifold flange 
4 Cylinder flange 

5 Intake manifold tube 
6 Intake manifold 
7 Gasket 
8 Preformed packing 

Figure 2-78. Removing or i11stolli11g cylinder No. 2R intake 
111011/fold 111be. 

gasket (9) on body bolts (5), Secure assemb.lecl I 
drain tubes and hoses (8) with body bolts and 
install locking wire (4 ). Slide hoses on oil drain 
tubes (I 0) and (1 J) and secure with four hose 
clamps (l ). 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 (I). 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 manifold 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 bolls ( 1 ). 

(6) Install transmission upper sluoucl assembly 
and secure with five assembled washer bolts (fig. 
2-73). 

(7) Install oil coolers, refer to parag-raph 2-27b. 
(8) Install cooling fan shroud, engine upper 

covers, cooling fans and cooling ran vanes, refer to 
paragraph 2-21b. 



2-29. Intake Manifold Assembly 

NOTE 
ror instructional purposes, replacement of 
the right intake manifold assembly is de­
scribed in Lhis section. The left intake mani­
fold assembly is replaced in Lhe same manner. 

a. Removal. 
(1) Remove cooling fan vanes, cooling fans, en­

gine upper covers anq cooling fan shroud, refer to 
paragraph 2-21a. 

(2) Remove oil coolers. Refer to paragraph 
2-27a. 

(3) Remove oil cooler support frame. Refer to 
paragraph 2-28a. 

(4) Remove self-locking nut and machine screw 
(I, fig. 2-79) and self-locking nul and

· 
loop clnmp 

(2) and disconnect manifold heater fuel inlet tube 
(3). 

(4.1) Remove self-locking nut and machine 
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I Self-locking nut nncl machine screw 
2 Self-locking nut nncl loop cln mp 
3 Manifold heater fuel inlet lube 

F'igure 2-79. Disconnecti'llO o'· con11ecting manifold heater fuel 
inlet tube, model AV DS-J790·2C and AV DS·l 790·2D engines. 

screw (I, fig. 2-79.1). Remove sel f-locking nut (2) 
and remove tube clip from stud. Disconnect man­
ifold heater fuel inlet tube nut (3). 

TA126076 

l Self-locking nut and machine screw 
2 Self-locking nut 
3 Manifold heater fuel inlet lube nut 

Figure2-79.1. Disco1111ecli11g or co1111ecti11gmariifold heater fuel inlet lttbe, model A \f DS-I790·!ZDR engine. 

(5) 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 
manifold heater tube (7) as an assembly. Remove 
:ind discard twelve gaskets (8). 

(7) Loosen four hose clamps (I, 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 

I and lockwasher securing cable clamp to spacer on 
intake manifold. 

(8) Remove eighteen nuts and lockwa shers (6) 
and remove intake manifold assembly (7). Remove 
and discard six cylinder fla11ge gaskets (8). 

Change 3 2·70.1 
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Figu »e2-RO. Disco11nect i11g 01·co1111ecli11g cy/i11der/1ead oil drain 
tube - right recu'. 

J Bose clamp 
2 Mose 
3 Lower front drain tube 

• 4 Locking wire 

5 Bolt 
6 Cylinder head oil drain tube 
7 Manifold heater tube 
8 Washer 

Fiuure 'l-lll. Removi11g ori11stalli11g cyli11derht'ad oil drain tube 
(ISSe11tl1ly. 

(9) Remove six self-locking nuts and flat 
washers (fig. 2-83) and remove intake manifold 
elbow and heater tube a s  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 remainjJ1g twelve 
self-locking nuts securing cyU11ders IL, 2L, SL and 
6L tubes to tJ1e intake manifold and remove tubes. 
Remove preformed packing, flat washers, spring 
washers and manifold flanges from tubes. rnscard 
preformed packings. 

2-70.2 Change 3 

I Hose clnmp 5 Connector tube 
2 Hose 6 Nut and lockwasher 

I 3 Intake manifold tube 7 Intake 1110.nifold 
4 Turbosupercl1arger 8 Gasket 

.outlet elbow 

Figure f2·8f2. Removi11g 01· i11stalli11g i11lake manifold assembly. 

b. Installation. 
(1) Install manifold flanges, spring washers, 

flat washers and new preformed packings on man­
ifold tubes lL, 2L, 5L, and 6L. In stall 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 a new intake manifold elbow gasRet, 
and install intake manifold elbow and heater tube 
and secure with six self-locking nuts and flat 
washers. 

(3) In stall six new cylinder flange gaskets (8, 

fig. 2-82), and install intake manifold assen1bly (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 (S). Butt the hoses together at the 
alinement mark on the connector tube (fig. 
2-82.1). 

(4.1) Install assembled tube and hoses on 
fotake manifold tube (3, fig. 2-82). UistaJI turbo­
su per charger outlet el bow ( 4) h1 tu be. Position 
hoses evenly between aUnement marks on the 
outlet elbow (4) and the iJ1take manifold (3). 
Position hose clamps (1) 1/8 inch from the ends of 
the hoses and torque tighten (d1·y) to 30 - 40 
pound-inches. 

(5) Install new solid copper washers (8, fig. I 
2-81) on six body bolts (5) and insert bolts 
through oil drain tube assembly (6) and install new I 
copper washer (8) on each bolt. Secure drain tube 
assembly (6) with six bolts and install lockfog wire 
(4). 

(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 tu be and lower 
rear tube and tighten two hose clamps. Connect 
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AIR OUTLET 

ELBOW 

TA265733 I 

Figure 2-82. J. Alinemtnt of intake 111a11ifold wbts a11d hoses. 

manifold heater fuel inlet tube (3, fig. 2-79) and 
secure cushioned loop clamp to loop clamp on oil 
cooler inlet hose with screw and self-locking nut(l). 
Secure loop clamp to stud with self-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 ·SL 

oil cooler outlet hose clamp and secure with self­
locki11g 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 2-2lb. 

INTAKE MANIFOLD ELBOW 

INTAKE MANIFOLD 
TUBE · C¥L · JL 

INTAKE MANIFOLD 
TUBE • CYL · 2L 

TA021685 

Figure !l-83. Disassrmblino ur assembling intake ma11ifold 
osscmbly. 

Change 3 2-70.3 (2-70.4 blank) 





2-30.lntercylinder Fuel Return Lines, Valve 
Rocker Arms, Rocker Arm Shafts or 
Valve Clearance Adjusting Screws 

et. Removal. 
(1) Remove cooling fan vanes, cooling fans, en­

gine uppel' covers and cooling fan shroud. Refer to 
paragraph 2-2la. 

(2) Remove oil coolers. Refer to paragraph 
2-27a. 

(3) Remove oil cooler support frame. Refer to 
paragraph 2-28a. 

(4) Remove fuel injector Lubes. Refer to para­
graph 2-21a (7) through (10). 

NOTE 
All rocker arms, shafts and adjusting 

screws are removed nnd instnlled in the 
same manner. For instructional purposes 
the removal of only one is described. 
(5) Remove two machine 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-

I Machine bolt 
2 Support 
3 Access cover 
4 Gasket 
5 Return hose nut 
6 Nozzle connector 

7 Fuel return hose 
8 Nozzle connector bolt 
9 Gasket 

10 Assembled washer bolt 
11 Cylinder head shroud plate 

Figure fl·84. Removing or i11stalli11gfuel injector 11ozzle retur1t 
hose, tube co1111ector a11d cylinder head shroud plate. 

TM 9-2815-220·34 

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 i 
and holder assembly as shown in figure 2-85. 
Remove and discard flat washer (gasket) (fig. 2-86) 
and preformed packing. 

CROWFOOT 
ATTACHMENT 

Figure 2·85. Loose11ingf11el injector 11ozzlr and holder assembly 
usi11g crowfoot ultaclime11t. 

NOTE 

In stubborn cases, when the nozzle is 
heavily carboned, remove the fuel inlet 
co1rnector 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 c o unter­
clockwise to the end of t110 thread. 
Install puller over capnut and rest on 
nozzle insert. Turn p uller shaft clockwise 
and engage capnut threads until puller 
shaft bottoms. Using open end wrench, 
turn pulJer plain nut clockwise (fig. 
2-85.1) to remove capnut and associated 
parts. 

Change 3 2-70.4.1 
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Figure 2-85.1. Removing fuel injector 11ozzle cap11111 will/ 
puller assembl}'. 

Figure !2-86. Rcm<111i11g or i11stulli11g fuel injector nozzle and 

huldel' 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 

I Self-locking nul 
2 Air deflector 
3 Outer machine screw 
4 Machine screw 

5 Machine bolt 
6 Washer 
7 Access coYer 
8 Gasket 

Figure 2·87. Removing OI' installin9 intake valve access covers. 

(9) Separate i ntercyli nder 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 
machfoing, 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 tu ming tool (1, fig. 2-42.1)' 
on power takeoff coupling and secure with four 



7/16-20UNF x 1-'h inch machine bolts (2). Install a 
11/•·inch socket (3) and turn crankshaft until valve 
rocker arm rollers are on the camshaft base circle, 
or until both valves are closed. 

NOTE 
Check rocker arms to see that they move 
up and down. If movement (clearance 
cannol be felt, turn engine until clearance 
is evident. When clearance is obtained be­
tween both adjusting screw pads and 
valve stem, the 1·ocker arm rollers are on 
the camshaft. base circle, and the valves 
are completely closed .. 

(12) Remove four machine bolts and packing 
with retainer (6, lig. 2-88) and t·emove valve rocker 
arm cover (7). 

1 lntercylinder connector flange 
2 lnlercylind er sleeve 
3 Machine bolt and lockwasher 
4 Machine bolt and flat washer 
f> Machine screw and flat washer 
6 Machine bolt, packing and retainer 
7 Valve rocker arm cover 
8 Adju s t ing screw lock nut 
9 Exhaust valve adjusting scr.,w 

10 Adjusting screw lock nut 
l1 l ntake valve adj\1slin� screw 

Figure 2·88. Re111111•i11g 111· i11s_tal/i11g 1•all•f mck1,1· C1r111 c111•cr. 

(13) Remove valve adjusting screw as shown in 
figure 2-89. 

NOTE 
Valve rockers do not have to be removed 
to replace adjusting screws. 
(14) Remove two valve rocker arm shaft plugs 

(fig. 2-90) and remove rocker arm shafts and rocker 
arms (fig. 2-91). 
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f'igurt2·91. Rt'mu1•i11g 11c1/ve r11ckrrar111 shaJ(s r111d 1.·alt•e r(Jcker 

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 
hole in shaft with bolt hole in cover. Push shaft into 
position without twisting, to retain alinement. In­
stall rocker arm shaft plugs (fig. 2-90) and valve 
adjusting screws (fig. 2-89). 

Fig11r" l-9i. I 11�tnlli11g rnl1•e roC'krr 11n11s ;,, rpcker c011er. 
-- . ..  

(2) Coat face of valve rocker arm cover \\ith 
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 covet· 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 

I 
275-325 pounds inch-torque. InstalJ screw and Oat 
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). I 
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 I 
pounds-inch after correct adjustment is made. 

(7) Position intercylinder connector flanges on 
valve rocker cover and secure with two outer 
screws (3, lig. 2-87) and tighten the inner four con­
nector flange screws (4). Install intake valve ad­
justing screw access cover (7) using new gasket (8) 
with two bolts (5) 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- I 
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 indjvidual 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 removed since an 
inadvertent installation of two seating 
gaskets would damage the fuel injector 
nozzle retaining spring. Check to be sure 
cylinder nozzle seat is 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. I 

(10) Jnstall 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). 

I 
(12) Install fuel injector tubes. Torque tighten 

fuel injector nozzles to 500 pound-inches. 1 nstall 
cooling fan shroud, engine upper covers, cooling 
fans, and cooling fan vanes. Refer to para 2-21 b. 

(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. 
(l) 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. 

Fig11rr 'l·U. Oil )Ja11 rlroi11 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. 

(5) 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 into drain 
holes. 

b. Installation. 
(1) Install two new oil filter elements (fig. 2-96), 
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using new cover gasket. Install cover (fig. 2-94) and 
secure with ten self-locking nuts and flat washers. 

Figure :Z·9-'. Drai11i11g 11il.fill1•r h11111<111y 1111<111il ,.,,,,fern. 

Fig·ure 2·!15. Rt111ur111g uiljlltl'r fill'fl' 11.<i 11g / w1111111/rr 11rrt11111. 

Tighten drain valve until boll bottoms. Install oil 
vent cap screw using new seal washer. 

CAUTION 
Failure to tighten 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). 

Change2 2·70.7 
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Fig11 re i·9G. I 11stalli11g uiljiltt1· de111c11ls. 

2-32. Flywheel and Crankshaft 011 Seal 

a. Removal. 
(1) Turn flywheel using splined wrench, Part 

I No. 10882747 (fig. 2-42) until lifting eye bolt hole 

(fig. 2-97J is located on top. Straighten tabs of lock 
plates and remove nine bolts and three lock plates 
attaching transmission drive spur gear and 
flywheel to crankshaft. Discard lock plates. 

(J.l) Position improvised engine turning tool 
(1, fig. 2-42.1) on power takeoff coupling and secure 
with four 7/16-20UNF x 1-1/2 inch machine bolts (2). 
Install a l 114-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 the lifting 
eye bolt. Cut locking wire, remove eight machine 
bolts and remove flywheel (fig. 2-97.l). Remove lift­
ing eye bolt from flywheel. Remove improvised en· 
gine turning tool. 

(2) I.nstall 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
sion d1ive spur gear and flywheel, into puller holes. 

2-70.8 Change 2 

Fig111·t i-97. Hr11111ri11y t1·111111111i.�.�i1111 drive spur gear, model 

A'v'DS-IJ!/().J('u.11/ AVDS-1190.�D 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 and remove 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 lighten the bolts and pull 
the adapter from the dowel pins. Remove machine 

screws from adapter. 
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Figure £-97.J. Remwing or installing flywheel, model 
AVDS·I790-£DR engine. 

(4) Cut locking wire and remove three bolts (fig. 
2-99) securing oil seal retainer to oil seal cap. Cut 
locking wire and remove three bolts securing re­
tainer to oil seal housing, and remove retainer. 

(5) Cut locking wire and remove four slotted 
nuts and flat washers (fig. 2-100) attaching oil seal 
cap to oil seal housing. Cut locking wire and re· 
move twenty machine bolts and flat washers at­
taching oil seal cap and housing to crankcase. 

Change 1 2·70.9 
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I 
Figure 2-98. Remo1•i11g.fl11ll'htel, modtl A\' DS·l7#0·2l' u n<i 

i\\'DS·l790·2D e11gi11t's. < 

I 
Fig11 »e 2-98. I. R rmovi 110 jlywll et/ ac/0111 a /or/; 11/11 t r11 a 11cl 

marlii11c bolts, model AVDS-J790-2DR e11gi11e. 

2-70.10 Change 1 

/'"JI',.,. .!·!IS.L. He111111·1119Jl'j/11·t1tl'I ad1111tr1·, """'"' 
A I 'DS-J7.9fl.'i01l t11pi11,, 

f'iy111·t ,.fl.9. /lmHll'i11g m· i11stolli110 01/ seal reta111ers. 



\ 

...... 

' ) 

F1y11 , ,. !· ft/11. R· 111111·i 1tf1 .,,. i1Mlo//i 110 11i/ 1<111/ rt'lt n 111111if 111'11/ 
/,,,,,,,; 1111111 .. 1111l111y /111/lx. 

(6) fnstall two mechanical pullers, Part No. 
5739!'197 (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 

remo\"e 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 i;eal and remov()"'split oil seal from 

}? i1111, • .!·I'' I. /( ,.,,,,, ,.; "!J '"I "''''I /11111 xi "fl 11si "!I ,,,, 1•ho 111 ,.,, I 

11111/1·1'•. 
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F'ig11 rt' :l-10!!. Rrmo11i 11g ,,,. i111il111/ing oil seal ho111�i11u r11p n nrl 

li11w:i11g. 

Figure fl· 103. Rrinmii 11g "" i11.qfnlli 11g ua 11ksltajl ,,;1 ,�rol. 

crankshaft. Position oil seal spring (fig. 2-104) 
(male and female) to facilitate removal. Twist male 
end clockwise and female end counterclockwise 
and i·emove spring. 

b. Installation. 
(i) 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 lu bl"icant (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 
flywheel end of the engine as shown in 
figure 2-106. 

/ 

Fig11re 2-104. Removing cranksha,Jt 011 seal spring. 

Figure 2-105. I 11sta/li11g 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 

Figure 2-106. Con·ect position/or crankshaft oil seal split line 
beforeinstallina seal retai11e1-. 

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 following 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 machine bolts 120° apa1·t 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. 

(5.2) Install lifting eye bolt in flywheel and in· 
stall flywheel on crankshaft with dowel pin a lined. 
Install eight machine bolts and torque tighten to 
1000 pound-inches. Install locking wire as shown in 
figure 2-97.l. Remove lifting eye bolt from 
flywheel. 



Figure 2-107. fn41a//ing Jlywl1eel and trntUmi"ion drii:e 1pur 

gear on crankshaft. 
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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. Oil 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 valve 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 
sleeve and gently tap until sleeve is free. 

figure 2-108. Remouing or in.stalling oil preJJure rl'gu/ator 1-a/a•e. 

2·71 
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b. Installation. 

NOTE 
To increase engine oil pressure, one or 
more shim washers can be installed be· 
tween the cover and the spring. To 
decrease oil pressure, remove shim 
washers. Refer to paragraph 1·24 for 
recommended oil pressures. 

(1) Install valve sleeve (fig. 2·108), valve, spring, 
and stop. Install shim washers and cover using new 

gasket. 

(2) Install two self.tocking nuts and flat washers 
securing cover to crankshaft damper and oil filler 
housing. 

2-34. Oil Filter Bypass Valve 
a. Remoual. 

(1) Remove oil filter bypass plug (fig. 2-109). 
Remove and discard gasket. 

(2) Remove bypass valve spring and bypass valve. 

Figure 2·109. Removing or inJral/ing oil jilter bypass valve. 

b. lrtstallatio11. 

(1) Install bypass valve (fig. 2·109). Position 

bypass valve spring on valve. 

(2) Install plug using new gasket. 

2·72 

2-35. Oil Cooler Bypass Valve 
a. Removal. 

(1) Remove oil cooler bypass plug {fig. 2-110). 
Remove and discard gasket. 

(2) Remove bypass valve spring and bypass valve. 
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Figure 2-110. Re111oui11g or i11s1alli11g oil cooler bypa55 1·alre. 

Figure 2-111. Rem oving or illstalling tra11.s111iuio11 oil ctJoler 

flow co11trol 1l1ermos1a1. 

b. lnstallatio11. 

(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. fostallatio11. 

(1) Position new gasket on flow control ther­
mostat (fig. 2-111). 

(2) Install thermostat. 

2-37. Engine Oil 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. 

Fisure 2·112. f(emouing or in&talling engine oil cooler 

1/ier111ostaric valve a.53embly. 

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 Oil 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 2-2la. 

(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 
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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. 

�\ 

I Locking wire 
2 Machine bolt and Oat washer 
3 Puller screw hole 
4 Oil seal housing 
5 Oil seal 
6 Sclf·locking nut 
7 Bolt, pin te and cln mp 
8 Clamp bracket 
9 Threaded hole 

I 0 Self-locking bolt 
11 Fan dri\•e housing cover 

Figure 2·113. Removing or insralli11g fo11 drive oil sea/ 011d 

clu1clt bearing. 

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. 
2-1 13). Install associated plates and clamps and 
secure with ten self-locking nuts and machfoe bolts 
(7) and two self-locking bolts (I 0). 



Figure 2·114. Front fan tower fuel injection tube 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) lnstall fan drive o.il seal housing (4) using 
new gasket, on fan drive housing cover and secure 
with six bolts and flat washers (2). lnstaJJ locking 
wire(!). 

(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. Refer to 
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 2-21b). 

2-40. Throttle Linkage and Manual Fuel 
Shut-off Rods 

a. Removal. 
(1) Remove cooling fan vanes and cooling fans. 

Ref er to paragraph 2-21a. 
(2) Remove cotter pin and flat washer (fig. 

2-116) and disconnect manual fuel shut-off rod as­
sembly. Discard cotter pin. Remove self-Jocking 
nut, and machine bolt, and disconnect adjustable 
rod. 
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Fig11re 2-115. Discm111rrti11g "'" <"<Ht11cditt{I m11111wl.li1cl sltul·off 
rod and 111f.itts/11/ifr thmtt/p l'lld. 

(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 Oat washer and remove throttle operating 
lever rod. 

Figttrc 2-J 16. Rm1oui11g or i11sta/li11g adjustable 1·od a 11Cl ll1mftle 
npcrating lever 1·od. 

(3.1) Deleted. • 

Figure 2·116. 1. Deleted • 
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(4) Remove cotter pin and nat washer (fig. 

(2=-1 .17) and remove manual fuel shut-off rod. 
Discard cotter pin. 

b. Installation. 
(1) Install throLtlc 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 and machine bolt. Install 
manual fuel shut-off rod assembly (fig. 2-117) and 
secure with flat washer and new cotter pin. Install 
adjustable rod (fig. '2-115) and secure with 
setr-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 
2-2lb. 

(3) Install cooli.ng fans and cooling fan vanes 
(para 2-21 b ). 
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Figu:re2-J 17. Removing or installing mamwlfuel slml·offrod. 

2-40.1. Transmission Control Rod, Model 
AVDS-1790-2DR Engine 

Deleted 

Figure 2·117. I. Deleted. 



2-41. Fuel Injection Pump Drive Coupling 

a. Removal. 
-

. 
(1) Remove cooling fan vanes, cooling fans, en­

gme upper covers and cooling fan shroud. Refer to 
paragraph 2-2la. 

(2) Remove fuel injector tube clamps and 
tubes. Refer to paragraph 2-2la. 

(3) Disconnect electrical lead, oil inlet hose fuel 
inlet hose, fuel return hose, and remove ' fuel 
injection pump. Refer to paragraph 2-2 la. 

(5) Remove fuel injection pump coupling sleeve 
and hub from injection pump. Refer to paragraph 
2-21a. 

Figw·e 2·118. RemQving ur i11stalli11g/11elinjectio11 pump 
c111tpli11gj'rcm1 gcarshaft. 

(6) Remove plain nut and lockwasher (fig. 
2-118) attaching fuel injection pump drive coupling 
half to fuel injection 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 
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pump coupling sleeve (fig. 2-118) on ruel injection 
pump spur gearshaft and install lockwasher and 
plain nut. Torque tighten nut to 900 pound-inches. 

(2) Install injection pump coupling on fuei in­
jection pu;np (para 2-21b). 

(3) Set fuel injection pump and engine timing, 
and install fuel injection pump on engine (para 
2-21bJ. 

( 4) I nstal I fuel injector tu bes, clamps and check 
for fuel leaks (para 2-21b). 

(5) Install cooling fan shroud, engine upper 
covers, cooling fans and cooling fan vanes (para 
2-2lb). 

2-42. Manifold Heater or Ignition Unit 

WARNING 
The ignition units on this engine are cap­
able of producing extremely high voltage. 
The output 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. 
(1) Ignition Unit. 

(a) Disconnect manifold heater electrical 
lead (1, fig 2-1 19) 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 (5) and disconnect manifold 
air heater fuel return tube (6). 

(b) Remove four self-locking nuts 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 Electricnl lead 
2 Wiring harness eler.trical lead 
3 Machine screw 
4 Ignition unit 
5 Elbow 
6 Fuel l'eturn lube 
7 Nut and wnsher 
8 Manifold heater 
9 Gasket 

Figure f.J 19. Removing or installing manifold heater or 
ig11itio11 unit. 

tube (6) and manifold air heater fuel inlet hose to 
elbow (6). 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). 

(b) 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 bowl 

(1, fig. 2-120). Remove and discard preformed pack· 
ing (2) and clement (3). Install new element, new 
preformed packing and sediment bowl. Install lock­
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 (I 0) 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. 
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2 

1 Filter bowl 
2 Preformed packing 
3 Filler element 
4 Manifold heater tube 
5 Fuel filter inlet tube 

11 Nipple 

14 

I , @)� 'l; 
3 
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6 Assembled washer bolt 
7 Screws and washers 
8 Outlet elbow 
9 Outlet tee 
10 Fuel filter inlet connector 

12 Manifold heater fuel filter 
13 Manifold healer fuel inlet solenoid valve 
14 Filter head 

Fi{lll.re !l-J!lO. Remcwing or insUilfing manifold heater fuel inlet 
solenoid valve or fuel filter/filter 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 an!ifor 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 (6) and manifold heat 
er tubes (4). . . 

(2) Install elbow, check valve and elbow (7, 
fig. 2-121) in solenoi d valve "OUT" opening. 
Install coupling, elbow and tee (6) in solenoid valve 
"IN" opening, InstaU 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 (l ). Connect 
electrical lead. 
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I 011ltet tube 4 Solenoid valve 
2 Jnlel tube 5 Bratkel 
3 Assembled washer bolt 6 Coupling, elbow and tee 

7 Fuei solenoid elbow, check vah•e and elbow 

Figure 2-121. Removing or i11Stal/i11g ma11ifo/d liearer fuel 
rewm sole11oid l'Ol�e. 

NOTE 
If the fuel return check valve is removed, 
it must be installed with the arrow point­
ing downward. 

2-44. Fuel/Water Separator Filter Automatic 
Drain System or Solenoid Valve 

a. Remov(.ll. 
(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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Figure 2-122. Removing or installing water level probes. 

NOTE 
Model A VDS-1790-2DR is not equipped 
\vith an engine wiring harness. 

(3) Cut and disca1·d tie-wrap (1, fig. 2-123) and 
disconnect \viring 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 T ie-wrap 
2 Wiring harness electrical lead 
3 Machine screw and clamp 
4 Wiring harness lead 
5 Control module 
6 Assembled washer boll and clamp 
7 Assembled washer bolt 
8 Filter drain hose 
9 Solenoid valve 

10 Wiring harness lead 
11 Drain tube 
12 Assembled washer boll 
13 Nipple 
14 Elbow 
15 Probe lead wires 

Fisurc 2-123. Remot·ing ur i1Utolli11g fuel/water Jeporator filter 

autonwtic clrain co11trol module or Jo/enoid 1·al11e. 

b. /11$tallation. 
(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 rr.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 I 
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. Remo11a/. Disconnect wiring harness. Remove 
two capscrews, insulator washers and self-locking 
nuts (fig. 2-124) ancl remove motlule from mount­
ing bracket. 

b. Installation. Install module (fig. 2-I 24) 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. Removal. Disconnect wiring harness from 
starter low voltage protective module (fig. 
2-124. l). Remove two capscrews and lockwashers 

Figu�e 2-124. Remocins or inJto//ing 11orter low 110/tage 

protective module. 

and remove wiring harness ground lead and mod­
ule. 

b. J11slallalion. Position module (fig. 2-124.1) on 
mounting bracket and secure module and ground 
lead with two capscrews a;1d lockwashers. Connect 
wiring harness. 
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\'\ 
lo/IR l NG HARNE SS 

Figure 2-124.1. Re111011i11g or i11s1a/fi11g s/arter 10111 vol/age protective 
1110(/11/e - late e11gi11es. 

2-46. Exhaust Manifolds or Elbows 

a. Removal. 
(I) Remove cooling fan vanes, cooling fans, 

cooUng fan shroud, fuel injection tube clamps and 
fuel injection tubes. Refer to paragraph 2-2 la. 

(2) Disconnect fuel return hose ( J, fig. 2-125) 
and fuel return tube (2). Disconnect turbosuper­
charger oH hose (3) and manifold heater fuel return 
hose (4). Remove crankcase breather tube hose and 
clamp (5) and breather tube (6). 

I 
(2.1) On Models AVDS-1790-2C and 

A VDS-1790-20, r e m o v e  two ca pscrews, 
self-locking nuts, retaining straps, and clamp pads 
(fig. 2-125.1 ). Disconnect two smoke generating 
tube nuts from tee. Loosen tube nuts and remove 

TEE 

l f'uel return hose 
2 f'uel return tubes 

TA26565ll 

3 Turbosupen:harger oil hose 
4 Manifold heater fuel return hose 
5 Hose clamp 
6 Crankcase breather tube 

Figure 2-125. Disconnecting or co11nec1ing fuel and oil Ii11es. 

tube adapters from exhaust man if olds. Remove 
and discard smoke generating tubes. 

(2.2) On Model A VDS-l 790-2DR; remove 
two capscrews and self lockfog nuts securing two 
loop clamps (fig. 2-125".2) to rear shrouds. Dis­
connect two smoke generating tube nuts from tee. 
Loosen tube nuts and remove tube adapters from 
exhaust i:nanifold. Remove smoke generating tubes. 

TA265652I 
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Figure 2-125.1. Removing or i11stalli11g smoke generating S)'Stem fuel tubes, 
model A l'DS·I 790-2C a11d A VDS·l 790-2D engines. 
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CAPSCREW 
SELF-LOCKING NUT-1.H--­
LOOP CLAMP 

Figure 2·125. 2. Re11101•i11g or i11stolli11g smoke generating system fuel 111bes, 
1110</el II JIDS·l 790·2DR engine. 

(3) Disconnect right and left turbosupercharger 
oil hoses {l, 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.. 

1 Oil hose 
2 Heater fuel return tube 
3 Machine screw and lockwasher 
4 Left rear center shroud 
6 Bulkhead adapter elbow 
6 Solenoid valve assembly 
7 Screw and washer 
8 Right. rear center shroud 
9 Tube cross 

Fisure 2-126. Removing or i/l.Slalling left 011d right rear ce11tcr 

shrouds. 

(5) Loosen two breather tube clamps (1, fig. 2-127) 
and remove t.wo bolts and lockwashers (2) and remove 
tube tee (S). Remove rest.rictor (4). Remove and 

I Clamp 
2 Machine boll and lockwasher 
3 Tube tee 
4 Rcs1rictor 
5 Gasket 
6 Self-locking nut and machine bolt 
7 Retaining strap 

Fisure 2-127. Removing or i11stalling crankcase breatl1er tube 

ree a11d restrictor. 

I 

discard two gaskets (5). Remove two self-locking 

I nuts and bolts (6) and remove two sets of retaining 
straps (7). 

NOTE 
The exhaust. manifolds and exhaust 
manifold elbows on each side of the engine 
are removed in the same manner. For in­
structional purposes removal of the right. 
hand manifolds and elbows are described 
in the following instructions. 
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(6) Remove four self-locking nuts, flat 
washers and bolts (1, 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). Re move and discard three gaskets. 

(7) Remove four self-locking nuts, flat washers 
and machine bo1Ls(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. 

�------' ..., ______ � ,.---11 ----------. 

. r?-
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I Nut, \\'3Sher and boll 
2 Nul, washer and bolt 

4 Sclr-locking nu1 3nd na1 washer 7 exhaust elbow cylinder 4 R, 5 R, 6R 
8 Self-Jocking nut and nat washer 

3 Exhaust elbow cylinder IR, 2R, JR 
5 Exhaus1 1nm1 if old cylind�r I R, 2 R, 3 R 
6 Nul, washer and boll 9 Exhaust manifold cylinder 4 R, 5 R, 6R 

Pigur� £-128. Re11w11i11g 01· i11stalli11y uliaLtst 1111111i/ultls 

011d elbows. 

b. l nstallation. 
(1) Install exhaust manifold (9, fig, 2-128) on 

cylinder Nos. 4R, SR, 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 nuls, flat washers and bolts. 

(2) Install exhaust manifold (S) on cylinders 
Nos. lR, 2R, 3R uging new gaskets and secure to 
cylinders with twelve self-locking nuts and flat 
washers (4),t Install exhaust elbow (3) using new 
gaskets and secure to the exhaust manifold with 
four self-locking nuts, Oat 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 wjth 
two machine bolts and self-locking nuts (6). Install 
gasket (5), restrictor ( 4), gasket (S) and tube tee 
(3)(in that order) on reaJ· 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 (1 ). 

(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 (6) 
and solenoid valve assembly (6) as a unit, and se­
cure with two machine screws and lock washers (3). 

(6) Connect fuel return tubes (2) and right and 
left turbosupercha rger oil hoses (1). 

(7) Position crankcase breather tube (6, fig. 
2-125) a11d 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 (I). 

(7.1) On Mo dels  AVDS�l790-2C and 
AVDS-1790-20, install two new smoke generating 
tubes and connect tube nuts to tee (fig. 2-125.l ). 
Secure tube adapters to exhaust manifolds and 
tighten tube nuts. Secure two clamp pads and 
retaining sl'faps with two capscrews and 
self-locking nuts. 



(7.2) On ModeJ AVDS-l 790-2DR, install two 
new smoke generating tubes and coru1ect 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 sluoud, cooling fans and cooling fan 
vanes (par. 2-2 lb). 

I 2-47. Fuel Backflow Valve (Models 

AVDS-1790-2C and AVDS-1790-20) 

a. Removal. 

(1) Disconnect fuel inlet hose (1, fig. 2-129) nnd 
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drain fuel into n suitable container. Disconnect 
manifold heater fuel line (2) and fuel pump fuel 
inlet tube (3). Remove two screws and lockwashers 
(4), and remove backflow valve (5) from mounting I 
bracket. 

(2) Remove and retain for installation in 
replacement backflow valve the fuel pump tube I 
adapter (6) and fuel 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 
(11 ). 

NOTE 

Elbow (11, fig. 2-129) is required on Model 
AVDS-1790-2C only. 
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b. lnstallatfon. 
(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 adapte1· (7) 
and fuel pump tube adapter (6). 

(2) Position back flow valve (5) on mounting 
bracket (12) and fuel pump inlet tube (3) and 
secure backnow 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(!). 

2-47.1. Fuel Backflow Valve (Model AVDS· 

1790·2DR) 
a. Removal. 

( l) Disconnect fuel inlet hose (I, fig. 
2-J 29.l) and drain fuel into a suitable container. 
Disconnect manffold heater fuel line (2) and 

I 
backriow valve outlet hose (3). Remove two 
screws, lock washers and flat washers (4) and 
remove backflow valve from mounting bracket. 

I 

I 

I Inlet iiose 
2 Mani fold hca ter fuel lmc 
3 Fud inlet t11be 
4 Screw and \1nsher 
5 Blcknow \:the 
6 Tube ndoptcr 

.._,,.., 

7 lnlel hose adapter 
8 Tee 
9 Reducer 

10 Filter 
11 Elbow 
12 J\lounling bracket 

Figure 2-129. Rr11101•i11g or i11s1ulli11g fuel barkflow l'l!il•e, model 
A VDS-1 790-2C and A l'DS-l 7!'0-2D .:011g111es. 

(2) Remove and retain for installation in the 
replacement backnow valve, the fuel pump hose 
adapter (5) and fuel inlet hose adapter (6). Remove 
and retain the purge pump and fuel heater lube tee 
(7), and bushing (8). 

b. !11stallation. 

(J) Tnstall bushing (8, fig. 2-129.l), and tee 

I 
(7) 011 new backflow valve. Install fuel inlet hose 
adapter (6) and hose adapter (5) in backnow valve. 
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(2) Install backflow valve on mounting I 
bracket and secure with two flat washers, lock- ( 
washers and screws (4). Connect check valve outlet 
hose (3) and manifold heater fuel Line (2). Connect 
fuel inlet hose ( l ). 

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 t.o para­
graph 2-21u. 

(2)Remove fuel injector lines an<l fuel injector 
nozzle and holder assemblies. Refer to paragraph 
2-21a and 2-30et. 

(3) The fuel injector nozzle and holder as­
semblies are generally remo\'ed while trouble­
shooting the fuel system, particularly when a fuel 
injection pump has failed. The nozzles should be 
tested on a noz7,le tester for opening p1·essure, 
spray pattern, leakage and nozzle chatter before 
reinstalling in engine. Check the nozzle retaining 

I Fuel inlet hose 
2 Manifold heater rucl line 
3 Backflow valve outlet hose 
4 Screw. lockwashcr and flat washer 

5 Mose adapter 
6 Hose adapter 
7 Tube tee 
8 Bushing 

Figure 2-129.1. Re11101•i11g or i11stal/i11g fuel bock/10111 
1·0/i>e, model A JIDS·l 790-2DR e11gi11e. 



I 
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NOZZLE ATTACHING TUBE 

Figure 2-132. TNting fire/ injector taonlc atad holder as.sembly. 

(5) Check Nozzle Claatter. 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), fuel 

I 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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I Nozzle body 
2 Sea I spacer 
3 Shim 
4 Upper spring SC3l 

S Preformed packing 
6 Nozzle retainer 
7 Preformed packing 

7.1 Preformed packing 
8 Capnut 
9 Nozzle assembly 

I 0 Fial washer (gasket) 
11 Nonie body 
12 Nozzle valve 
13 Nozzle spacer 
14 Lower spring scat 
15 Nozzle spring 
16 Retainer spring 
17 Tube connector 

Figure 2-133. F'uel injeeror noule and holder tWembly 

- exploded viei(). 

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 OrificeJ. 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 
PartJ. 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 slide 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) ltl$pect 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) Tnspect 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) Tnspect 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 st.ripped or 
damaged threads. 

(5) Tmpect Nozzle Cap11ut and Tube Con;1ector. 
Inspect the nozzle capnut{8) and tube connector (17) I 
for nicks, burrs, raised metal surf aces, and cracks. Jn. 
spect threaded area inside capnut for stripped or 
damaged threads. Inspect the gasket area on end of 
cap nut for deep scratches. 

f Repair. 

I (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 I 
to attempt repairs to any of the remaining parts. If 
inspect.ion revealed damage to any of the remaining 
parts, replace the complete nozzle and holder assem­
bly. 

g. 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 

I 
nozzle body (1 ). Install nozzle spacer (13), nozzle 
assembly (9), nozzle retainer (6) and retainer 
spring (16). Install 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. 

It. /n"tallation. 
(1) Install fuel injector nozzle and holder assem­

blies, and fuel injector tubes (para 2-30b and 2-2lb). 
(2) Install cooling fan shroud, engine upper 

covers, cooling fans and cooling fan vanes (para 2· 
2lb). 

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 A VDS-l 790-2C. 
( 1) Removal 

(a) Remove capscrew and lockwasher ( l, 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). Jnstall hexagon nut 
and lockwasher on starter terminal. Remove cap­
screw nnd two Oat washers (7) and remove ground 
strap. 

NOTE 
Model A VDS- J 790-2C engines have two 
ground straps (6, fig. 2-134). 

(b) Remove hexagon nut and lockwasher (8) 
and disconnect two starter cables (9) and starter 
low voltage protective module cable terminal lug 
(I 0). Install hexagon nut and lockwasher on 
battery terminal. 

(c) Remove machine screw ( 11) and discon­
nect starter low voltage protective module cable 
terminal lug. 

1 Capscrew and lockwasher 
2Clamp 
3 Electrical cable connector 
4 Hexagon nut and lockwasher 
S Starter cable 
6 Ground stup 
7 Capscrew and n3t washer 
8 Hexagon nut and lockwasher 
9 Starter cable 

10 Terminal lug 
11 Machine screw 

TA265657I 

Fisure 2-134. Removing or irnral/ing 1tarter 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 iru10/ling starter coble loop clomps. 

(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. 

Figure 2·136. Remo11i11g or iru10/li11g starter coble bracket 

os.iembly. 

(f) On early engines remove four capscrews I 
and lock washers (fig. 2-13 7) and disconnect starter 
cable mounting bracket. Remove two capscrews 
and lockwashers and remove retaitting strap. 

([.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 
\vasher 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. 

TA2656581 

Figure 2·136. J. Removing or installing smoke generating system electrical lead. 
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FYgurr 2-136. 2. Rtmq11ing or lrutalling smokt gentratlng systtm tltclrlcal lead. 

Figure 2·136.J Remolllng or ln1t4llifl8 wiring hamtss 
mounting bracket, late engines. 

(j.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 modut'e. Remove two socket head capscrews, 
and thre� machine bolts and lockwashers and 
disconnect mounting bracket and loop clamp. I 
Remove two capscrews and lockwashers and re­
move remaining strap and loop clamp. 

(s) Remove machine screw and lockwasher (fig. 
2-188) and remove loop clamp. Remove fuel solenoid 
cable connector and fuel shut-off cable connector. 
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I Figure 2-137. Re111q111i1g or i11stolli11g starter coble 11101111ti11g 
bracket, early engines. 

Figure 2-138. Remo11ing or imtalling fuel aolenuid and fuel 

&l1ut<>ff connector. 

2·86.2 Change 2 

Figure 2-139. Removing or in31alli11g /uel/woter 3eparator cable 

tonnector. 

('1) 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. 

(i) Remove 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). 

(j) 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). InstaJJ 
flat washer and self-locking nut. Remove self­
locking nut and flat washer (7) and disc onnect 
assembled buss bar and ground strap (8). Install 
self-Jocking nut and flat washer. Remove capscrew 
and flat washer (9) and remove assembled buss bar 
and ground strap (8). 



1 Capscrew and lockwasher 
2 Loop clamp 
S Capscrew and lockwasher 
4 Bracket 
5 Capscrew and lockwasher 
6 Loop clamp 
7 Hour meter cable connector 
8 Self-locking nut 
9 Loop clamp 

10 High oil temperature cable connector shell 
11 Oil pressure transmitter cable connector shell 
12 Oil temperature transmitter cable connector shell 
13 Oil pressure cable connector shell 

figure 2-140. Re111011i11g or insra//irig oil 1empero111re and oil 

preuure elcctricol connectors. 

(k) Remove two capscrews and Jockwashers 
(fig. 2-142) and remove two loop clamps. Remove cap­
screw and lockwasher and remove terminal lug. 
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I Cable connector 
2 Cable connector 
3 Machine screw, lock washer and nut 
4 Cable connector 
S Self-locking nut and Oat washer 
6 Generator c,:ible 
7 Self-locking nut and Oat washer 
8 Ground strap 
9 Capscrew and Oat washer 

Figure 2·141. Removitrg or imtallirig generator and lrarumiuion 

electrical connectorJ. 

TA26566ll 

Figure 2-142. Re111011i11g or irutalling u1iri11g harneJs aruJ 

ge11erotor coble clomp. 
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/ 
MACHINE BOLT 

LOCKWASHER 

TA265662' 

Figure 2· I 42. I Remo1•i11g or l11stolli11g 111fri11g homess loop clomp. 

(k. l) 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. 

Figure 2·143. Removing or in$tolling wiring ltomess and 

generator coble bracket °"embly. 
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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. 
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Figure 2-144. Removing or installing wiring ltorn� 011.d 

generator cable. 

(n) 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. 



Figure 2-145. Remol'it1g or i11Jta//i11g generator coble and 
wiring l1ar11eu bracket. 

I 
(b) Position assembled mounting bracket 

(fig. 2-144) over the first four mounting holes 
immecLiately to the rear of the Ufting eye whkh 
extends through the righl front upper cover. 
Secure the bracket to the cover wHh 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.l) on 
spacer and secure with lockwasher and machine 
boll. 

(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-lockbtg 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. l ). 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 generator 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 bliss bar on generator terminal 
and secure with self-locking nut and flat washer (7, 
fig. 2-14 J). Install assembled generator cable ( 6) on 
generator terminal and secure with self-locking nu l 

and flat washer (5). Install transmission cable 
connector (4) in bracket and secure with follr 
machine screws, lockwashcrs and hexagon nuts (3). 
Install generator cable connector (2) and ( 1 ). 

(/) Install two loop clamps (6, fig. 2-140) and 
secure to crankcase and damper housing with two 
capscrews and loekwashers (6). 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. 

(Ii) 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. 

(i) 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. 

(i.l) 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 modu.le and ground lead to bracket with 
two capscrews and lockwashers. ·Connect wiring 
harness to. module. . 

(i.2) Secure ground Jcad to bracket with 
capscrew and lockwasher (fig. 2-J 36.2). Connect 
two electrical connectors to solenoid valves. Secure 
loop clamp (fig. 2-136.2) with self-locking nut. 
Secure two electrical lead Joop clamps (fig. 
2-136.1) to upper cover with two assembled 
washer bolts. Install loop clamp to t11e sMe of oil 
cooler support frame with assembled washer bolt. 
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(j) 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-lockirag nut. 

(l) Install starter low voltage protective 
module cable terminal lug (I 0, fig. 2· l 34 ) , and two 
starter electrical cables (9) (circuit No. 81) on 
battery terminal and secure with hexagon nut and 
lockwasher (8) . 

. (m) Inslall capscrew and flat washer (7j 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-l 790-2D. 
(1) Removal 

(a) Remove starter cables and wiring harness 
as outlined in paragraph 2-49al(a) through (h). 

(b) Remove two capscrews, lockwasher and flat 
washers (fig. 2-146) and remove generator air intake 
tube from generator blower motor housing. 

Figure 2-146. Remouing or ir•Jta/ling gcneraror oir in rake rube, 

AYDS·l 790.2D. 

(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. 

1 Machine screw, lockwashcr and hexagon nul 
2 Cable conneclor 
S Bracket 
4 Self-locking nul and Oal washer 
6 Generalor cable 
6 Eleclrical cable 
7 Electrical cable 
8 Self-locking nul and nat washer 
9 Electrical cable 

10 SelC·locking nut and flat washer 
11 Electrical cable 

figure 2·147. Removing or inllo//i11g generator electrical coble 

and wirin11 harness, AYDS.J 790·2D. 



(e) Remove self-locking nut and flat washer 
(1, fig. 2-148) and disconnect ground strap (2). 
Install self-locking nut and nat washer. Remove 

I screw and two nat washers (3) and remove ground 
strap. Remove capscrew and Jockwasber (4) and 
remove cable terminal (5). Remove cable connect­
or (6). 

(j) Remove wiring harness, generator cable, 
clamp and brackets as outlined in paragraph 2-
49a l(k) th rough (n ). 

(2) Installation 
(a) Install generator cable, wmng harness, 

clamps and brackets as outlined in paragraph 2-
49a2(a) through (d). 

(b) Install cnble connector (6, fig. 2-148) on 
generato r blower motor. Install capscrew and 
lockwasher (4) on cable terminal (5) and secure t o  
crankcase. Install g1·ound strap (2) o n  generator 
terminal and secure with self-locking nut and flat 
washer (l ). li'lstall ground strap on generator cradle 

I and secure with screw and two flat washers (3). 
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Self-locking nut and nat washer 
2 Ground slrnp 
3 Screw and nat washer 
4 CJpscrew and lockwasher 
S Oible terminal 
6 Cable connector 

Figure 2·1 #1. RcmotJing nr i1111nlli11g generator coble co11nector 

a11d grourid 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 flat 
washer (8). Install electrical cable from blower 
motor (7), electrical cable (6) circuit No. 530, and 
generator cable (5) on generator terminal "B". Se­
cure with self-locking nut and 11at 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 2-49a2(./). 

{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 washers. 

(f) Install brackets, wiring harness, clamps 
and starter electrical cable as outlined in para-
graph 2-49a.2(h) 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) 

a. Remov<il. 
(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) and remove fuel pump (4) from adapter. 
Remove and discard fuel pump mounting gasket 
(5). Disconnect oil inlet hose (6) 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 \\�th 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 7/16-20UNFx11/2-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 

· 1 Fuel outlet hose 
2 Fuel inlet hose 

• l.___ ___ _ 

3 Self-locking nut and flat washer 
4 Fuel pump 
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5 Gasket 
6 Oil inlet hose 
7 45° elbow 
8 Hose clamp 

Figure !!-14/J.J. Re11w1.1i11g "r i11stalliug fuel pump, model 
A\IDS-1790-!lDR engine. 

to assist in housing removal. Remove and discard 
mounting gasket (6). 

(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 housing on studs 

using new mounting gasket (fig. 2-148.4). 
-

(3) On engines using the ]ate spur gearshaft 
(with 7/8-14 inch threads), use alinement tool, Part 
No. 12275768. On engines using U1e early spur 
gearshaft (with 3/4-16 inch threads), use alinement 
tool, Part No. 11684212. Remove puller screw 
from alinement tool. Insert a linemen t tool in 
power takeoff drive housing until firmly seated on 
the power takeoff spur gearshaft taper. With the 
alinemenl tool firmly seated on the spur gearshafl, 
install seven self-locking nuts and flat washers. Do 
not install self-locking 11ut and flat washer on stud 
located at the 9 o'clock position. Install puller 
screw and turn clockwise to remove alinemenl 
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. I 
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( 4) On late engines (spur gearshaft with 
7/8-14 threads) install power take--off drive 
coupling (l, fig. 2-148.2) and flat washer (4). Be 
certain power takeoff spur gearshaft and coupllng 
taper surfaces are dry and free from oil and grease. 
Coat nut tlueads only with engine oil OE/HD0-30, 
or equivalent, and install self-locking nut (3). 
Install holdfog bar and puUer assembly, Part No. 
12254282, on power take><>ff drive coupling and 
secure with two 7 /16-20 UNF x 1-1/2 inch 
ca.pscrews (2). Hold holding bar and puller assem­
bly to prevent crankshaft from turning, and torque 
tighten self-locking nut to 280 - 290 poun-ds feet. 
Remove puller assembly. 

HOLDING BAR AND 

PULLER ASSEMBLY 

1 Power take-off drive coupling 
2 Capscrew 

(4. l )  On early engines (spur gearshaft with 
3/4-16 threads) instaU power take-off drive cou­
pling (I, fig. 2-148.2) and flat washer (4). Be 
certain spur· gearshaft threads are 

·
dryand free from 

oil or grease. Coat nut threads with engine oil 
OE/IID0-30, or equivalent, and install nut (3). 
Install holding bar and puJler 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 agaiJlSt the Oat 
washer), and add 190 pound-feet torque to com­
plete the torque tightening procedure. Remove 
puller assembly. 

POWER TAKE-OFF 

DRIVE HOUSING 

3 Self-locking nut 
4 Flat washer 

TA055548 

Figure t-11,8.£. Removing or installing power take-off d1i11e coupling 
self-locking nut, model AVDS-1790-flDR engine. 
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HOLDING BAR AND 

PULLER ASSEMBLY 

I P(lwer takeoff dri\'e coupling 
2 Capscrcw 
3 Self-locking nut 11nd flat washer 
4 Hose clamp 

$ Power takeoff drive housing 
6 Gasket 
7 4$• elbow 

Fiv11rt i-l�IJ . .t. Rtmui:i11g µurc·er takeojf dri1•e coupling a11d housing, 
mt,dtl AVDS.1790.2DR e11gi11t. 

TM S �815·220·34 

TA055549f 
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_ TA0555sol 
Figure i·l,8..4. I nstalli11g µou·er takto/)' d>frt' hwsing using 

oli11e111e11I tool. nwdtl AVDS./7!10·tDH c-11gint. 

(6) 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) 1 nstall 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). Close bleeder 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 two machine bolts and lockwashers 
(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 
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(5) and remove lever (6) and Woodruff key (not 
shown). Remove retaining ring (7), lever (8) and 
retaining ring (9) from shaft. Loosen capscrew (10) 
and remove lever (11) and Woodruff key (not 
shown). Remove spacer (12), block ( 13) and 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. I 11stalfation. 
(1) Install retaining ring(l7, 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 lighten capscrew (10). Install retaining ring 
(9), lever (8) and retaining ring(?). 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 (ll, 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). 

c. Adjust Idle Speed Sc1·ew. 
(1) Start and operate engine until normal 

operating speed is reached. 
(2) With engine running, loosen locknut on idle 

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 lo decrease speed. 
Tighten locknut. 

d. Adjust Solenoid Control Speed Screw. 
(I) With engine running at nonnal 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 I 800 rpm cannot be obtained when 
speed control screw engages stop, tum screw 
counterclockwise to increase engine rpm. If screw 
has nol engaged stop when 1800 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. 
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1 Capscrew and selr-Jocking nut 
2 Injection pump fuel lever 

5 Manual fuel shut-off lever 9 Cnpscrew and lockwasher 
6 Cnpscrew and lockwasher 10 Cnmshnft end plate 
7 Fuel filler brncket 11 Throttle linkage cross shart 3 Cotter pin 

4 Flat washer 

'ti 
" 

: 18 

. '/ 

8 Machine bolt and lockwasher 12 Gasket 
Figure 2-JU.5. Removing or i1tStalling throttle c<mtrol eolr11oid 

assembly and cros1 shqft assembly, model 
A\IDS-1790-2DR engine. 

TA055590I 

1 Camshaft. end plate 
2 Retainin� ring 
3 Ball beannlf 
' Retaining nng 

6 Capscrew 
6 Lever 

13 Block 
14 Spacer 

16 Lever 

7 Retaining ring 
8 Lever 

9 Retaining ring 
10 Capscrew 
11 Lever 
12 Spacer 

16 Retaining ring 
17 Retaining ring 
18 Throttle control solenoid assembly 

Figure 2-148.6. Removing or installing throttle control levers 
and associated part8from tArottle control 8olenoid assembly, 

model AVDS-1790·2DR engine -continued. 
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SOLENOID CONTROL 
''· SPEED SCREW l 

IDLE SPEED 
ADJUSTING SCREW 

� t � 

i TA055552' 

Fivitre 2-148.7. Idle and solenoid control 
speed ac1·ew1, model AVDS-1790-2DR. 

2·49.3. Smoke Generating Solenoid 
Valves and Fuel Shut-Off Valve 

NOTE 

Model AVDS·l 790-2DR is not equipped 
with a wiring harness. 

a. Removal. 
(I) 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 nat washers (4) securing 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 (5). 
Loosen and remove fuel inJet hose (J) from valve. 
Remove two assembled washer bolts (3) attaching 
bracket lo 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 
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I Fuel inlet tube 5 Solenoid \'alve I 
2 Fuel outlet tube 6 Mounting bracket 

3 Electrical connector 7 Fuel inlet elbow 

4 Assembled washer bolt 8 Outlet elbow 
and nat washer 9 Nipple 

Figure 2-148.8. Remo11/11g or installing smoke generating system 
fuel solenoid 1YJl1V!s. 

I Fuel inlet hose 
2 Fuel outlet hose 
3 Self-locking nut 
4 Capscrew 

TA265666 I 

5 Fuel shut-off valve 

Figure 1-148.9. Remo11ing or installing fuel s/1111-off 1•al11e 

b. /11stal/a lion. 
(I) Secure fuel shut-off vaJve (5, fig. 2-148.9) 

to mounting bracket wW1 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. 

( 
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NOTE 

Check position of electrical connectors 
on new solenoid valves. Hold the valve 
with Ute 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 conoectors 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 prescn t) 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. 
TI1e 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 

I Tee 
2 Engine oil inlet line 
3 Transmission oil inlet line 

4 Adapter 
5 Assembled washer bolt 

and loop clamp 
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inlet leg is al "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 
(I) and fuel outlet tube (2) and attach electrical. 
connectors (3) to solenoid valves (5). 

2-49.4. Oil Sampling System 

a. Removal 
(I) Disconnect coupl.ing nut of engine oil line 

(2, fig. 2-148.10) from tee ( l), and coupling nul 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 

6 Assembled washer bolt 
7 Oil sampling valve bracket 
8 Toggle valve 

5 

TA265667I 

9 Oit
"
samphng 11.1e 

10 Lccking nut 

Figure 2·148. J 0. Re11101•i11g or installing oil sa111p/111g 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. Remove outlet hoses. Loosen 
locking nut (10) on each valve and slide valves out 
of mounting bracket. 

(3) On AVDS-1790-2DR only, remove oil 
sampling valve from front of oil filter housing 
cover (fig. 1-7.3). 

b. Jnslallalion. 
( l )  Install mounting bracket in a vise, and 

instaU the valves as shown in figure 2-148.11, with 
the hanclJes and the inlet ports facing opposite each 
other and p�m11lel to bottom flanges of mounting 
bracket. Secure both valves in mounting bracket by 
tightening jam nut while holding a wrench on nut 
directly beltind 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 washe1· bolts (6, fig. 2-148.10). 

(5) Attach transnussion oil inlet line (3) to 
adapter (4). Attach engine oil inlet line (2) to tee 
(1 ). Secure both inlet lines to right upper covers 
with four assembled washer bolts and loop cJamps 
(5). 

TM 9-2815-220-34 

(6) On Model AVDS-1790-2DR only, il1StaJl 

I one oil sampling toggle valve to oil filter housing 
front cover (fig. 1-7.3). 

TA265734 I 
Figure 2· 148. J 1. Removing or i11stol/i11g oil sampling valves I in bracket 

2-49.5. Clean Air System 

I Refer to Chapter 4 for removal and installation pro­
cedures for the clean air system on 1nodels 
AVDS-l 790-2CA and AVDS-J 790-2DA. 

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 to be cranked at the 
desired RPM to check compression. 

b. Stwrting engine. Check the vehicle batteries to 
assure a full charge, and replace if necessary. 
Refet· 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 so engine 
will not deliver fuel while perforntlng-compression 
test. 

NOTE 

Compression testing must be performed with­
in an hour after stopping the engine. 
c. Disassembly. 

(1) Remove cooling fan vanes, coo)jng 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. Compress;o11 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. I 2254244. 

(3) lnstall gage assembly, Part No. I 0899180 
(fig. 2-150) on adapter, Part No. 8743025 and 
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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. 

( 



Figure 2-1�9. l 11stnlli11n or removing compression ad(1pter. 

F'iqure 2-150. Checking cylinder compression. 

e. Co1111>1·11:-;.-;i1111 Vuriafio11. After all 12 cylinders 
are checked, determine lhe pressut'e difference be­
tween high and low cylinder reading. This varia­
tion should not exceed 70 psi. 1f compression read­
ings are below the low limit of 330 psi, the engine 
motoring RPM should be checked to be sure that it 
is 140 to 180 RPM. Compression should be checked 
again to confirm the previous readings before 
submitting an engine for overhaul. Remove com­
pression gage from adapter. Remove adapter and 
gasket (fig. 2-14 9). Discard gasket. 

TM 9·2815·220·34 

f. Assembly. Install fuel injector nozzle and 
holder assemblies, paragraph 2-48b. Install fuel 
injector tubes, paragraph 2-21b. Install oil coolers, 
cooling fan shroud, engine upper covers, cooling 
fans and cooling fan vanes, refer to paragraph 
2-27b and paragraph 2-21b. 

2-52. Adjusting Intake and Exhaust Valve 
Clearance 

a. Disassembly. 
(1) Remove cooling fan vanes, cooling fans, 

engine upper covers, cooling fan sht'oud and fuel 
injector tubes. Refer to paragraph 2-2lu. 

(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 bolts (5) and 
two nat washers (6) and remove access cover \7). 
Remove and discard gasket (8). 

NOTE 
All of the valve adjusting screw acc�ss 
covers are removed or installed in the 
same manner. 

1 Self-locking bolt 
2 Support 
3 Access cover 

4 Gasket 
5 Machine boll 
6 Flat. washer 

7 Access cover 
8 Gaskel 

Figure 2-151. Rem11t1i11g or inatafli11g 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 
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I 
in figures 2-42 or 2-42.1 until valves are 
closed and camshaft lobes are in the posi­
tion shown in figure 2-152. 

f'iqu1·t -J.JSl. Pu.9itfo11 �I n1111.�lw,li /11/Jrs witli i11l11kl' om/ 
uhous/ ru/1•e.� closed. 

(4) Loosen exhaust valve adjusting screw lock 
nut (fig. 2-153). 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 nut to 175 
pound-inches after correct adjustment is made. 
Make certain setting has not changed after tight­
ening lock nut. 

Figure 2-153. Selling e.cho11Rt 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 

0.010 inch, 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 oil coolers, injector pump tu bes, cool­
ing fan shroud, engine upper covers, cooling fans 
and cooling fan vanes, refer to paragraph 2-27b 
and paragraph 2-211>. 

Fig11l'r 'l-JS4. Srt1i11{J i11111kr t•ufi•t' clr<1n111re. 

2-53. Checking Intake and Exhaust Valve 
Timing 

a. General. Valve timing is checked 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" for timing 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. 

c. Positioning Camshaft. 
(1) Turn crankshaft. on Model AVDS-1790-2C 

and AVDS-1790-20 engines using splined wrench 
as shown in figure 2-42. 

(1.1) Turn crankshaft on Model A VDS-1790-
2DR engine using improvised turning tool as 
shown in figure 2-42.1. 

(2) Loosen timing adjusting screw lock nut (fig. 
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TA021478 

Figure 2-155. Fly11Jheel timing mark locatio111. 

Figure t-166. Removing or inatalling valve timing occeu 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 

TM 9-2815-220-34 

Figure t-157. Setting intake ualve clearance for cvlinder 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 "GR INT CLOSE 0.100 
CLR" should be alined with pointer (fig. 2-159). If 
flywheel marks are not alined with pointer within 
114 inch at the time the adjusting screw pad be­
comes free of valve stem, it will be necessary to 

TA021490 

Figure t-158. Crou aection of c11linder 6R 1howi11q poaition of 
camaho.ft lobuforva.lve timing. 

Change 1 2-96.3 
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Figure fl./55. Fl11wheel timing mark location•. 

Figure f·/56. Removing or inatalling valve timing acceu 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 

TM 9·2815-220-34 

Figure t-157. Setting intake 11alve clearance/or c11linder 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. 2-159). 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 

TA021490 

Figurei-158. C:rou aection Q/CJ1linder8R ahowing poaitionQ/ 
camahciff, lobeaforvalve 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 Tim·ing. 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. 2-158). In this posi­
tion the flywheel mark "GR 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 

Fig111·et.JS9. F/y,,./11·el timing marksali11ed ll'ilh µui11terfur 
,;af11f' ti111i11g -1·i9ltt liu11k qf <'ylindrrs, model A \IDS-1790-iC a11d 

A\ 'DS-1190-:lD 1'11gi11f'.�. 

Figure2-J59.I. Flywhetl timing mark ali11edforvalvt timing -
1-ight bank qfcylinders, model AVDS-1790-2DR engine. 

2·96.4 Change 3 

necessnry 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. 
(I) Remove six capscrews, flat washers and I 

loop clamp (fig. 2-160) attaching camshaft gear 
housing cover. Remove cover and gasket. Discard 
gasket. 

(2) Remove retaining ring (fig. 2-161) and 
camshaft drive gearshaft plug with mechanical 
puller Part No. 8761297 (fig. 2-162). Remove 

I camshaft drive shaft using mechan.ical puller Part 
N9. 8761297 (fig. 2-J 63). � 

TAl261 5�� 
��\x�ml 

f'igu re 'l· 160. Rp1111wi11g m· i1111tulfi 119 C'11111�/tr10 !J<'«,. ltu1111i11g 
('Ol/('1°, 

Figure i-161. Removi reg ur i11stalfi l/U camsltujl <fri ve gea r11hoft 
plug retai11i 11g ,; 119. 
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CHAPTER 3 

REPAIR INSTRUCTIONS 

Section I. 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 lo paragraph a. above. However, the front of 
the engine is lifted al the crankshaft damper and 
filter housing lifting eyes. 

b. Remove oil pan drain plug (lig. 3-2) and drain 
oil into a suitable container with approximately 
twenty gallon capacity. 

c. 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 

TA02I°995 

Fi(lltrt: 3-J. Lifti 11g �m{li 11e, model A \I DS-J 790·2C e119i11e shown. 

Change 2 3-1 
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TA028616 

Piyure:J·l. Rc111ovi11g clmi11 plug. 

drain at the oil pan drain plug opening. Do not 
loosen oil dl'ain valve adaptel'. 

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. I d. 1. Remove oil sampling drain cock (fig. 3-3) 

B on Model AVDS-l 790-2DR only. 
e. Close all openings on the engine with water­

proof tape or suitable plugs and thoroughly clean 
all ex terna l parts and outer surfaces. Make sure no 
foreign material enters working parts of engine 
assembly. Wash engine using water under pressure 
to remove mud and dirt. Remove oil and grease 
using a stiff brush with dry cleaning solvent 
(PD-680). 

f. After engine has been thoroughly drained and 
cleaned, inspect external portion of engine to de­
lerm ine leaks, broken or cracked areas, and 
missing parts. 

g. 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 

NOTE 
To permit the installation of engine on 
mounting brackets and mounting engine 
on the maintenance stand, certain acces­
sories must be removed. 

3-2 Change 3 

a. Remove fuel supply pump, starter, generator, 
turbosupercharger, wiring harness, and powe1· 

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. I 

\ll 
OIL VENT CAPSCREW 

n 
OIL SAMPLING 
DRAIN COCK 

v 

Figure 3·3. Drai11i11g oil jilter housing and oil coolers. 

CHECK VALVE 
ELBOW--

��_......_:t""\ y 

OIL DRAIN HOSE 

TA265668I 

Figttre .1.4. Removingf1·011t and rear drain tubes a11d check 
valve. 

) 

) 
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Section II. INSTALLATION OF ENGINE ON OVERHAUL STAND 
AND DISASSEMBLY INTO SUBASSEMBLIES 

34. General 

This section covers the instalJation of engine on 
overhaul stand and disassembly of engine into 
subassemblies. Components are grouped together 

I 
in proper disassembly order. For removal and 
disassembly procedures for lhe Model 
AVDS-l 790-2CA and �lode! AVDS-l 790-2DA, 
clean air package, refer to Chapter 4. 

3-5. Installing Engine on Overhaul Stand 

Secure engine to maintenance and overhaul stand 
patt number 10912260 (fig. 3-5) with four 5/8 x 1-112 
inch hexagon head bolts and 5/8 inch flat washers 
furnished with stand. 

TA021937 

Figurc3-5. /o,'11gi11eo11 mai1111'1t011eec11ul <ll'cr/11111/ stcrncl. 

3-5.1. Smoke Generating System Fuel 

Tubes and Shut-off Valve 

a. Ojscon nect l'uel hose l'rom fueJ/wa ter 
separator tee (fig. 3-S. l ). Remove fuel hose (I, fig. 

3-5.2). Disconnect fuel outlet tube (2). Remove 

two assembled washer bolts (3) and remove fuel 
shut-off valve and bracket. Remove two capscrcws 
and self-Jocking nuts (4) and separate shut-off valve 
from bracket. 

b. Remove three assembled washer bolls from 
left upper covers that retain smoke generating fuel 
tube loop clamps (fig. 3-5.3). On Model 

Change 3 3-3 
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I 
AVDS-1790-2DR remove four assembled washer 
bolts and loop clamps. 

Ffgurc 3-5.1. Ue11101•i11g or f11stafli11g smoke generatfng systl!lll 
fuel ltose. 

Figure 3-5. 2. Re11101•i11g or i11sta/li11g smoke ge11ernti11g S)'Stem 
sl111t·off 110/i·e. 

3-4 Change 3 

LOOP CLAMP 

ASSEMBLED 
14ASHER BOLT 

Figure 3-5.3. Re11101•i11g or installing smoke generating system 

ft1el tube loop clamps. 

c. At left rear of engine remove solenoid valve 

I 
inlet tube nut from outlet of bulkhead elbow (fig. 
3-5.4). Remove retaining nut, lockwasher and flat 
washer from elbow, remove elbow and fuel tube 
assembly. 

RETAININ.G 
NUT 

SOLENOID VALVE 

INLET FUEL� 
TUBE 

SHROUD 

LOCKvlASHER 

TA2656721 

Figure 3-5A. Removing or installing smoke ge111'ra1i11g fuel 
Inlet line at bulkhead elbow. 

J 

) 
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3-5.2. 011 Sampling Systems Hoses and Remove four assembled washer bolts and loop 

I 
clamps (5) from right front and rear upper covers. 
Remove lwo assembled washer bolts (6) and 
remove sampling valves mounting brackcl (7). 
Remove oil sampling system as an assembly. 

Valves 

Disconnect coupling nut of engine oil inlet line (2, 
fig. 3-5.5) frorn cooler tee (1 ), and coupling nut of 
tr�nsmission oil inJet line (3) from adapter (4). 

I Tee 
2 Engine oil inlet line 
3 Transmission oil inlet line 
4 Adapter 
5 Assembled washer bolt 

and loop clamp 
6 Assembled washer bolt 
7 Mounting bracket 

Flg11re J-5.5. Remol'i11g or i11sta/1111g oil s11111v/111g sy.rtem 

5 

3 

TA265732I 

Change 3 3-4.1 
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Figure 3-5.6. Deleted 

3-6. Cooling Fan Vanes and Cooling Fans 

a. Remove lwo machine bolts and lockwashers 
(I, 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). 
Crom rear fan housing (7). Remove 12 self-locking 

la nuts and lockwashers (8) attaching cooUng fan 
shroud to top frame. Open oil indicator tube cap 
(9) and remove oil gage indicator rod. Remove 11 
assembled washer bolts (10) and remove left rear 
upper cover (1 I). Remove left front upper cover 

(12), with oil indicator tube attached. Remove and 
discard two preformed packings from tube cap 
neck. Remove 17 assembled washer bolts( l 3) and 
remove right rear upper cover (14) and right front 
upper cover (15). 

a. I. Remove four-capscrews and lock washers (I, 
fig. 3·6.1) and four nrnchinc bolts and lockwashers 

(2) and remove the front and rear cooling fan vanes 
(3). Open oil indicator tube cap (4) aml remove oil 

gage indicator rod. Remove 12 self-locking nuts 
I and Oat 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 (J l) and remove the left 
rear upper cover (12). Remove five assembled 
washer bolts (13) and remove cover adapter (14). 
Remove 10 assembled washer bolls (15) and 
remove right front upper cover (16). Remove 12 
assembled washer bolts (17) and remove right rear 
upper cover (18). 

b. Remove cotter pin, slotted nut and tlal 

washer (fig. 3-7) and discard cotter pin. Rcmovl.! 
front cooling fan and hub assembly from vertical 
drive shaft. Remove rear cooling fan a11d hub 
assembly in the same manner. 

3-7. Cooling Fan Shroud 

a. Remov e 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. 

) 

) 



I 

I Machine bolt and lockw:ishcr 
2 Clpscrew and lockwashcr 
3 Cooling fon v:111e 

4 Front fan housing 
5 Machine boll nnd lockwashcr 
6 Capscr.:-w and lockw:ishcr 
7 Reur fan housing 
8 S(·lf-locking 11111 :md Oat washer 

9 Oil indicator lllbc cap 
I 0 Assembled washer lioll 
11 Leri rear upper cover 
12 l.cfl front 11ppcr cover 
13 ;\��.:mbled washer boll 
14 l{ig)1t 1car upper cover 
15 Righi front upper cO\'Cr 

F'i(ltll't• .'j.fi. /frn1r1Pi llf/ (JI' 1111<1(1//i II[/ <'oof i tl!l Jit 11 1•11111'.< 1111<( ll/1/Jt:r 
c111•1.,..s, 111odrl A\' /JS-17!10-c!C fl 11d A \1DS·Ii91) . .!/J r11gi 11•w. 

Change 3 
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3-4.3 (3·4.4 blank) 
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Capscrew :ind lockwashc1 
2 Machine bolt :ind lockwasher 
3 Cooling fan vuiie 
4 Oil indicator tube rap 
5 Self-locking nut and nat washer 
6 Assembled washer bolt 
7 Assembled washer boll 
8 Retaining strap 
9 Assembled washer boll 

10 Lert front upper cover nsscmbly 
11 Assembled washer bolt 
12 Left rear upper cover 
13 Assembled washer bolt 
14 Cover adapter 
15 Assembled washer bolt 
16 Right front upper co'-er 
17 Assembled washer bolt 

18 Right rear upper cover 

TM 9-2815-220-34 

f.'iytc rrJ-6.1. Rc111ovi11y od 11sla/liilg cooli 11uJ<m 1•a11es <111<l 11pper 

CfJVCl's, model t\ VDS-J790·2DH e11yine. 

b.1. Remove four self-locking nuts securing the 
fuel return tube clamps to the inside 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 
lhe rear shrouds. Remove cooling fan shroud and 
fan housings. 

3-8. Installation Guides and Time Totalizing 
Meter (Models AVDS-1790-2C and 
AVDS-1790-20) 

a. Remove four self-locking nuts (1, fig. 3-10) and 
two self-locking nuts and nat washers (2) and re­
move right installation guide (3) and time totaliz­
ing meter (4). Install 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, nnd left lifting eye (7) to the damper 
housing (8). Remove two self-locking nuts :ind flnl 
washers (9) securing the guide to the dampci· hous­
ing and remove guide. 

Change 3 3-5 
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Figurl!S-7. Remo1•i11u oi- i11sta/li11u coolingfa11s. 

ASSEMBLED 
WASHER BOLT 

.PCcLAMP 

j 

ASSEMBLED 
WASHER BOLT 

Figu n� 3-8. Oi11co1111octi11g or com1ectingfro11t eml ef ctJoli 11g}i111 
shroud. 

3-8.1. Time Totalizing Meter (Model AVDS-
1790-2DR) 

a. 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 remove 
ground lead (4), spacer (5), lime t otalizing meter 
(6), and electrical lead ( 1 ). 

c. Install the lower two self-locking nuts (3) to 
secure the lifting eye to the damper housing. 

d. Remove two upper self-locking nuts on left 
damper housing lifting eye and remove spacer. 

3-6 Change 3 

I Assembled washer bolt, llnt 
wnsher and hexagon nut 

2 Assembled washer bolt 

f'it1u 1·r .�-9. Re111uvi 11g or i 11slutl i 11{1 cooling fan sltroucl, 
moclel A \IDS-J 790-2C a ncl ii \IDS· 1790·2D e11gi nes. 

3-9. Oil Coolers and Support Frames 

<1. Oil Coolers. 

(1) Remove two assembled washer bolts ( 1, 
fig. 3-J I) securing oil cooler vent lfoe clamps t o  
shroud. Disconnect oil cooler vent Jines (2) at oil 
cooler vent adapter (3), oil cooler vent tee (4) and 

I at damper housing vent adapter (5) and remove 
vent lines and four cushioned clamps. Remove 
cushfoned clamps from lines and disconnect lines 
from tee. Discorn1ect fuel filler cons tan l bleed hose 
(6) at bulkhead union (7), 

) 

) 
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1 

1 Assembled washer boll and self-locking nut 2 Assembled washer boll TA265673 
Figure S-9.1. Removi 11g or i 11stalli llJJ t:ooli 11g fan 1;/truud, 

model AVDS-1790·i!DR e1tgi11e. 

1 Self-locking nut 
2 Self-locking nut und nat 

washer 
3 Right installation guide 
4 Time totalizing meter 

FUEL SUPPL� 

TA265674 I 

5 Right lifting eye 
6 Lefl installation guide 
7 Left lifting eye 
8 Onmper housing 
9 Self-locking nul and Oat washer 

Fig11rc 3-10. Re11wt•i11g e11gi11r i11stallatio11 guitle11 a11d time 
totalizing mclPI', model AVDS-1790-ZC and 

A \I /JS-1790-ZD e11gi11es. 

I 
(2) Remove screw and self-locking nul (8) 

nttaching each m anifold heater fuel lube clamp to 
oil cooler hose clamp and remove clamps. Discon­
nect oil cooler outlet hoses (9) at oil coolers (10) 
and al damper housing (JI) and remove hoses. 

Disconnect oil cooler oil inlcl hoses (12) at oH I coolers (10) and al clamper housing (11) and 
remove boscs. 

(3) Remove two assembled washer bolts and 
one nat washer ( 1, fig. 3-12) and remove trans- IJ 
mission oil cooler screen (2). Remove four machine 
bolts (3) and remove 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 frame. 

I Electrical lead 
2 Cnpscrew and lockwashcr 
3 Self-l ocking nut 

4 Ground lead 
5 Spocet· 
6 'l'ime totalizing meter 

Fig11re 3-10.1. Rc1111111i11g time IOl<1li.zi11g meter, 
111odel AVIJS-1790-!lDR e11gi11e. 

Change 3 3-6.1 (3·6.2 blank) 
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I 
1 Assembled washer bolt 
2 Oil cooler \'enl line 
3 Oil cooler \'ent adapter 
4 Oil cooler vent tee 
5 Damper housing vent adapter 
6 Constnnt bleed hose 

7 Bulkhcnd union 
8 Machine screw and self-locking nut 
9 Oil cooler oil outlet hose 

I 0 Oil cooler 
11 Damper housing 
12 Oil cooler oil inlet hose 

TM 9-2815-220-34 

TA265675 II 

Figure J./ ./. Rc111011i11g or irwalli11g oil cooler oil i11ler, oil 011tle1 and vent /1oses. 

(4) Remove two machine bolts (8) and remove 
transmission oil cooler screen bracket (9). Remove 
two machine bolts and flat washers (10) and remove 

transmission oil cooler (11) from oil cooler frame. 
(5) Remove engine and transmission oil coolers 

on the left bank in the same manner. 

Change 3 3.7 
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D I Assembled washer bolt aml Oat w:ishcr 
2 Tr:insmission oil cookr screen 

3 Machine bolt 

4 Engine oil cooler screen 
5 D::impcr end oil cooler screen bracket 
6 Center oil cooler screen bracket 

7 Engine oil cooler 

8 �'3chine bolt 

9 Transmission oil coolcncreen bracket 
I 0 �lachinc bolt and Oat washer 

11 Transmission oil cooler 

Figure J.J 2. J<c111ovi11g or irwalling rig/it engine and tran!missio11 oil coolerj ond Jercc114, 

Fig11re J.JJ. Re111011i11g or ir1'1talli11g fuel filter co11s10111 bleed 
/10.1(1. 

3-8 ChanQe 3 

b. Right Oil 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. 

) 

) 



Figure J-14. Disco1111ect111g or co1111ecti11y l"iyht]i·o11t oil 
rofl/1'1" 1w11p1wt .fra11t1'. 

I 

I 

3 Ignition unit 

TM 9-2815-220-34 

(3) Disconnect manifold heater spark plug 
electrical lead, (1, fig. 3-15) 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. 

(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
Jocking nut (7) securing support frame to tur­
bosupercharger support bracke� 

(5) Remove self-locking nut, machine bolt, 
grommet and two spacers (1, fig. 3-16) and remove 
turbosupercharger support bracket (2). Remove 
three assembled washer bolts (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 

not equipped with a transmission upper 
shroud (5). 

TA265676B 

I Manifold healel' spal'k 1>lug 
electrical lead 4 Nozzle inlet elbow 

S Manifold heater fuel l'eturn tul.Je 
6 Capscrew and st>lf-lticking nut 
7 Capscrew and self-locking nut 2 Capscrew and self-locking nut 

Figure 3-15. Disco1111ecti11g or tulinectii1g rig/I/ side oil t'Oull'r support frame. 
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1 .\fa<'hinu bull 1111.t self-locking nut. 
l! 1'uruosuperchnrger support. bracket 
3 As$e111blcd wnsher bolt 
4 Oil cooler support frame 
5 Transmission upper shroud 

Fi,,111·c ;J.J/:. R··11111t•i 11a ()r i11.�lalli11a >iohl oil coolerimpport 
frrwtt., 111/fl tu rlm:<117wrch11mc1· supµurL bmckel. 

c. Le}i Oil Cooler S111>porl F'mme. 
(1) Remove t111'ec assembled washer bolts (fig. 

3-17) securing front shroud to oil cooler support 
frame. 

(2) Disconnect manifold heater spark plug 
electrical lend (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 f.e)f. JocJ{ing nuts (6) securing oil cooler support 
frame. 

3-10 Change 3 

f'iorire ;J.J7. Disco1111ecti11g or co1111ccti11g lejlfro11t 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 oil cooler support frame 

(7). 
NOTE 

Model A VDS-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 Oii iniet 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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l Manifold healer spark plug 
electrical lead 

3 fgnition unit 
4 Nozzle inlet elbow 

5 Manir'old healer fuel return tube 
6 Capscrew and self-locking nut 

2 Capscrew and self-locking nut 

Finure J-18. Disco11necti1111 o-r comtecting lef! bank uil couler s11pprntji·u me. 

1 Capscrew and self-locking nut. 4 Assembled washer bolt 
2 Spacer and self-locking nut 5 Transmission uppe r shroud 
3 Turbosupercharger support 6 Assembled washer bolt 

bracket 7 Oil cooler support frame 

Figure 3-J!J. Remavinu or i11stalling left oil cooler su.ppo1tframe, 
air baj]le and tw·bosupercharger support bracket. 

and remove six brackets. Remove left side brackets 
and retaining strap in the same manner. 

NOTE 
Model A VDS-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 suppo1t bracket can be removed. 

b. Turbosupercharger Oil Inlet Hose. Disconne.ct 
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 oiJ inlet 
hose to camshaft gear housing cover. Remove oil 
inlet hose. Remove two machine screws and 
remove right transmission shroud. Remove left 
transmission shroud and oil inlet hose in the same 
manner. 

NOTE 
Model AVDS-1790-2DR has two assem­
bled washer bolts and cushioned clamps 
securing the turbosupercharger oil inlet 
hose to the tie rod, and is not equipped 
with right and left transmission shrouds. 
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Fioure3-20. Remnvi110 or i11sta/li11g t·iglit upvcr 
cover.frame support brackets. 

Figure 3-21. Re111ov111g or i11stalli119 right llll"Oos11pcrc1iu r[Ju 
oil inlet hose a11cl tm11s111i.qsio11 sllroucl. 

3-11. Manifold Heater Tubes, Solenoids, 
and Filter 

ci. Remove four capscrews and self-locking nuts 
(1, fig. 3-22) attaching manifold heater fuel lube 
clamps (2) lo hose clamps (3) and remove clamps. 

Remove six self-locking nuts, spacers, and grom­
mets (4) and remove three oil cooler frame supports 
(5). Oisconnecl 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 lube (1, fig. 3-23) from solenoid outlet tee (2). 
Disconnect right manifold heater fuel tube (3) from 

solenoid outlet lee. Remove self-locking nul and 
loop clamp (4) nnd remove lube. Disconnect 

�. backflow valve fuel inlet hose (6) at primary fuel 
W ftlter and at backflow valve :incl remove hose. 

Disconnect manifold heater fuel filter fuel inlet 

3-12 Change 3 

1 Cnpscrew Anti self-locking nut 4 Sclr-lock111g nul, spn�er 
2 Manifold heater fuel lube clamp and g1·ommcl 
3 llose clamu & Oil cooll•r fratnc support 

Fif!llYC :J-22. Disco1111ccli110 o.- co1111ecli11g lcj� 111a11ifold li°eater 
fuel i11li;t t1tbc amt removi11g le}? oil rooter fmme s1111porls. 

tube ('t J at the fuel filter (8). Remove fuel 
backnow valve mounting capscrews, lockwashers 

I and flat washers (9) and remove fuel backflow 
vaJvc, and fuel pump fuel inlet lube (I 0). Remove 
two mounting bracket self-Jocking nuts (l l) and 
remove manifold heater fuel filter, solenoid valve 
and mounting bracket (12) as an assembly. 

b. 1 Disconnect and remove left manifold heater 
fuel tube (I, Og. 3-23. t) from solenoid outlet tee 
(2). Disconnect right manifold heater fueJ tube (3) 
from solenoid outlet tee (2). Remove self-locking 
nut and cushioned cln rnp (4) and remove tube. 
Disconnect backflow valve fuel inlet hose (5) at 

I primary fuel filler and al backflow valve and 
remove hose. Disconnect and remove manifold 
heater fuel inlet tube (6). 

) 

) 



Left manifold heater fuel tube 
2 Solenoid outlet tee 

8 Fuel filter 
9 Capscrcw, lockwasher and 

Oat washer 

TM 9-2815-220-34 

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 hea tcr ftlter, solenoid 
valve and mounting bracket ( 12) as an assembly. 
Disconnect oH inlet hose (13) at 45 degree elbow 
and at 90 degree elbow and pipe bushing in right 
side of crankcase and remove hose. Remove 90 
degree elbow and bushing from crankcase. 

c. Disconnect turbosupercharger oil hose (1, fig. 
3-24) at bulkhead adapter elbow (2), and ren10ve 
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). 

c.l. Deleted. 

3 Right manifold heater fuel tube 
4 Self-locking nut and loop clamp. 

I S Fud backnow vaf\·c 
6 Backnow vall'c fuel inlet hose 
7 Mani fold heater fuel filler 

10 Fuel pump fuel inlet tube 
11 Self-locking nut 
12 Mounting bracket 

I 

) 

13 Solenoid valve 
fuel inlet tube 

Figure 3-23. Rc111ol'i11g or installing fuel backflow 1•all•e 
a11d 111anlfold heater fuel filter, solc11oid 1•al11e 
and fuel li11es. model A V DS-1 790-2C and 

11 JIDS-1790-20 e11gl11cs. 

I Left manifold heater fuel tube 
2 Solenoid outlet lee 
3 Righ I manifold healer fuel tube 
4 Cushioned clamp and sclf-

locking nut 

-�,,.... -��� ...... ..._.. ·-
. _,,_._.,-; 

rQ; 

S Back now valve fuel inlet hose 
6 Manifold hea lcr fuel inlet lube 
7 Self-locking nut 
8 Fuel pump fuel inlcl hose 

9 Cnpscrew, lockwasher and llal washer 
I 0 Fuel back now vnlvc 
I I Self-locking nut 
12 Mounting bracket 
13 Oil inlet hose 

Fig11rc J-23.1.' Removing or i11stalll11g fuel back/low vallle (llld 111<111ifold lrc11ter fuel 
filter, solenoid valve 011d fuel lines, model AV DS·l 790-2DR e11gi11c. 
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I Turbosupercharger oil hose 
2 Bulkhead adapte1· elbow 
3 Fuel injector fuel retum hose 
4 Fuel injector nozzle fuel return Lubes 
5 Manifold healer fuel return tube 

Fig1o·e 9-24. Disco1111ecti11g or co1mccti 11{1 fuel re£1071 li11es 
and solenoid value bracket all(l removing 

bulklteacl C1clapter elbow. 

9 

d. Disconnect right manifold heater fuel return 
tube (l, fig. 3-25). Remove machine screw (2). Re­
move tube and two loop clamps. Remove left man­
ifold heater fuel retum tube in the same manner. 
Remove fuel return tube shroud grommet (3), and 
disconnect and i·emove 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 tu be 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 Mo de l s  A VDS-J 790-2C and 
AVDS-1790-20, disconnect the tube nut of 
solenoid fuel inlet tube (3, fig. 3-24.1 ). Remove 
nut securing fuel inlet tube loop clamp to earn 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 h1be nuts (4) and remove tee (9) 
and elbow (8). Remove two capscrews and 
self-locking nuts (I) and remove two retaining 

2 
1 

TA265679I 

I Capscrew and self-locking nut 
2 Rcrnining strap 

6 Adapter 
7 Fuel tube 
8 Elbow nnd clamp pad 

3 rucl tube 
4 Fuel tube nut 
s rucl tube nut 

9 Tee 
10 Capscrcw 
I I Bracket 

Figure 3-24.1. Removing or installing smoke generating fuel 111bes. hoses, solenoid mll•es, and associated parts, 
model A VDS·l 790·2C and A VDS·l 790-20 engines. 

3· 14 Change 3 

) 
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l Right manifold heater fuel return Lube 
2 Machine screw 
3 Grommet 
4 Manifold heat.er fuel return 
5 Assembled washer bolt 
6 Solenoid valve 

TM 9-2815·220·34 

7 Check valve 
8 Tube cross 
9 Hose clamp 

10 Machine screw and lockwasher 
11 Right rear center shroud 
12 Left N?ar center shroud 

TA265680 I 

Figure 3-25. Removing rear fuel return $0/enoid valve, tube crou and rig/11 a11d left rcor center 1/1rotul. 

straps and clamp pads (2). loosen two tube nuts 
(5) and remove adapters (6) from exhaust mani­
folds. Remove fue.I lines and discard. 

b. On Model AVDS-1790-2DR, remove the 
smoke generating so lenoids, fuel tubes and 
associated hardware in a similar manner, 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. l for removal of the power 
takeoff drive housing. 

3-12. Cylinder Head Oil Drain Lines and 
Intake Manifold Assembly 

ct. Remove two capscrews and lockwashers (fig. 
3-26) attaching right real' cylinder head oil dl'ain 
tube to oil pan. Remove two capscrews and 
lockwashers (fig. 3-27) attaching right front cylin· 
der head oil 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). 
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------
OIL !'All 

Fig111·c S-f6. /J1scv11111'cti11g or co1111ecti11g 1ighl rear cyli11cler 
hl'lld oil <irui11 tube. 

3·16 Change 1 

Figure :J.i!l. Vi11c111111rcti11g or c111111t>cli11g dght .fi-r1r1t cyli11der 
head oil rim i" tube. 

) 

) 



Figure 3·28. Disconnecting or connecting left fro11t cylinder 

head oil drain tube. 

CYLINDER HEAD OIL 
DRAIN TUBE 

TA021653 

Figure 3·29. Disconnecti11g or connecting left rear cylinder 

laead 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. 

/( �I 
/, / Ti\0219S? 

Figure 3.JO. Removing or i1urolliflg rig/it rear cylinder head oil 

drnin tube and turbomperc/i(Jrger oil drnin tube. 

TM 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 lert side 
cylinder head oil drain lubes, inlermediale tubes 
and front drain tube in the same manner. 

1 Bolt and washer 
2 F'ront cylinder head oil drain manifold lubE: 
3 Intermediate cyllnde. r head oil drain manifold tube 
4 Rear cylinder head oil drain manifold lube 
6 Right front cylinder head oil drain lube 

Figure J.JI. Re111011ing or inJ1alli11g right side cyli11der /1cad oil 

drai 11 mcrni/olal tubes. 

d. Disconnect and remove alternator vent hose (1, 
fig. 3-32) from intake manifold elbow (2). Remove 
eighteen plain nuts and lockwashers (3) attaching in­
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 venl hoee 
2 Intake manifold elbow 
3 Nut and washer 
4 Intake manifold 
S Intake manifold lube 
6 Turbosupercharger intake rnnniCold tube 
7 Turbosupercharger air outlet elbow. 

Figure 3.J2. Removing or inltallillg riµ/11 i11tak1• 111a11if<1/c/ 

assembly. 

3-13. Primary Fuel Filter, Throttle Linkage 
Cross Shaft, and Brackets 

a. Remove capscrew and self-locking nut (I, fig. 
3-33) and separate control rod from injection 
pump fuel lever (2). Remove cotter pin and flat 
washer (3) and disconnect rod from manual fuel 
shutoff lever (4). Remove two capscrews and 
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lockwashers (5) securing fuel filter bracket (6) and 
c amshaft end plate lo the cylinder, and remove 
primary fuel filter (7) and bracket (6) as an 
asscm bly. 

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. 

1 Cnpscrew end self-locking nul 
2 lnjccllon pump fuel lever 
3 Coller pin and flel washer 
4 Manual fuel shutoff lever 
5 Cnpscrew anJ lockwasher 
6 Pnmnry fuel filter brnckcl 
7 Primary fuel filter 
8 AsscmblcJ wnshcr bolt 
9 Capscrew and lockwnshcr 

10 Camshaft end plate 
11 Tnchomctcr drive adapter 
12 Throttle linkng.: cross shaft 

Fi�11rt! 3.JJ. Rt!muuiug or i11Jtalti.1i:, tlirutllc liukage crou J/1aft. 

u11d 11ri11111ry fuel filter aurl 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 capscrews (2) and one 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 i. 
and cushioned clamp (1, fig. 3-34) securing water 
level probes (2) to shroud plate. Disconnect fiJter 
drain hose from filter drain elbow (3) and from the 
solenoid valve nipple (4). Remove three capscrews 
and lock washers (5) and remove mou nting bracket 
(6), control module (7) and solenoid valve and 
fittings as an assembly. Remove self-locking nut 
(fig. 3-35) and remove assembled filter drajn hose 
bracket and drain cock. 

1 Machine acrew and clamp 
2 Water level probes 
3 Filter drain elbow 
4 Solenoid valve nipple 
6 Capacrew and lockwasher 
6 Mounting bracket 
7 Control module 

figure 3.J4. Reml'>IJi11g or i11-'1alli11g f11cl/water SPflaralllr jilrt!r 
automatic drain Jyatem. 

) 
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Figure 3.J5. ltc1111u•i11� or im1111/i11x f11el/wot1•r separntor filter 

dr11i11 /um'. 

b. Disconnect and remove fuel inlet hose (6, fig. 3· 
36) from filter elbow. Disconnect fuel outlet hose (7) 
from filter elbow and from bulkhead elbow and 
remove hose. Remove lower capscrew, lockwasher and 
plain washer (3) and two capscrcws, lockwashers and 
plain washers (2) and remove filter from mou'nting 
bracket (4). 

I 
c. Re move lluce screws and rial washers (tig. 

3-37) securing fllter mounling brnckct to cylinder 
No. 1 L and remove bracket. Remove and discard 
gasket. 

3 
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C ��i.. ·&LU:,. l\.:l:l.tl;.'" ;., ...:.ow. 

�r-..c l'"'i.: \\er1::.c;u.; 1 

Copscrcw, lockwashcr, and cushioned clamp 
2 C1pscrew, lockw:1shcr, and nat washer 
3 Capscrew, pin in washer and lockwashu 
4 Mounting br3ckct 
5 Waler level probe 
6 Fuel inlet hose 
7 Fuel oullct hose 

Figure 3.J6. Rcmrn•ing or i1wolli1t(l f11cl/ivo1rr Sl'/latotor fil11•r. 

CAPSCRHI 
FLATHASHER 

TA265681 B 

Figure 3.J7. Re111oui11g 01 i11srnlli1111 fi11•//tcntcr sc•pflrornr filrer 

mou111ing lirMket. 
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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. lL in the same manner. 

(2) Remove front shroud assembled washer bolt 
(1, fig. 3-39), machine screw and lockwasher (2) and 
machine screw (8). Remove two machine screws (4) 
attaching cylinder No. 1R baffle � front shroud and 
remove right front shroud (6) and cylinder No. 1R 
baffle (fig. 8-40). 

Fiflll'e 3-38. Remwing oT itUtollins No. l R cylinder barrel 
lhro11<J. 

1 AP.aernbled wuher bolt 

3-20 

2 Machine screw and lockwasher 
8 Machine screw 
4 Machine screw 
6 Right front shroud 

Fisure 3-39. Remwins OT imlOlli"B rig/11 front ,J1roud ond di1eo11nectillg cylinder Nu. l n boj)1e. 

) 

) 



Figure 3-1;0. Removing or insl<llli11g No. JR cyli111ler ba.t)le. 

I Fire extinguisher tube 
2 !"ire extinguisher bulkhead 

adapter 
3 Nut and lockwashcr 
4 Fuel injedion pump fuel inlet hose 
5 Bulkhead elbow 
6 Nut and lockwasher 
7 Machine screw, lockwusher and nut 
8 Fuel injection pump fuel cut.off lead 

Figure .'i .J, I. lJiscon11ecli 110 ur crm 11ecti11[1./ire e.tl i 11g11isll er tube, 
fuel inlet /i(Jse 

u11df11el 1:11t·u}f leuclfrumfrunl .shroud, 
mudel AVDS./790-iC 1111d AVDS.1790.2D Mgi11es. 
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(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 1·emove injection pump fuel cut-off 
lead (8) from left front shroud . 

. (3.1) Disconnect fire extinguisher tube (1, fig. 
3-41.1) from fire 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). R�move nut and 
lockwasher (6) and remove elbow and flat washer 
from shroud. Remove four machine screws, 
lock washers and nuts (7) and remove fuel injection 
pump fuel cut-off lead (8) from shroud. Disconnect 
fuel return hose (9) from bulkhead adapter (10). 
Remove bulkhead adapter nut and lockwasher(ll) 
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 (5) and remove side filler plate (6). 
Remove machine screw (7) and two machine screw 
(8) attaching cylinder No. lL baffle to left front 
shroud (9), and remove left front shroud and No. lL 
cylinder baffle in the same manner as cylinder 
baffle No. lR 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 rear shroud. Remove left J"ear 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 
dfacarcl gasket and seal washers. Remove two 
capscrews and lockwashers (3) a11d remove Oy­
wheel end cylinder head shroud plate (4). Remove 
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I Jo'1rc extinguisher tubl! 
2 Vire extinguisher bulkheaJ 

au apter 
3 '.'Jut and lockwasher 
·I Fuel injection pump fuel inlet 

hcise 
5 llulkhcad elhuw 
6 Nut and lockwasher 

TA055558 

7 Machine screw, lockwasht'r and nut 
8 Fuel injecLion pump fue l cut-off lead 
9 Fuel return hose 
10 Bulkhead adapter 
11 Nut and lockwasher 

f'iy111·1· J.,j/.I. Dii;cm111rdi11y ur co11111cli11y Jin� uti11y11ishcr 
r 11�1: • . /i1el inlet a11cl ref 11 r11 hoses rtllCI fuel citl·oJT lrucl 
fm111 fm11/ shroud, moclcl AVDS·1790·2DR e11gi11r. 

two capscrews and Jockwashers (5) and remove 
damper end cylinder head shroud plate (6). Re­
move twenty capscrews and lockwashers (7) and 
remove ten inlercylinder head shroud plates (8). 
Remove three self-locking nuts (9) and remove oil 
level indicator tube (10). Remove and discard 
gasket. Remove 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 indkator tube is  located between cy­
linder numbers 2L and 3L. 

3-22 Change 3 

1 Assembled washer lmll 
2 �lachine i;t·rl'w und lockw;1>1hl·l' 
�Top filler plate 
•I Machine !ICl'C\I' nnd lo('kwusher 
5 Ai;s1>mlill'll wnsht:r li•1ll 
6 Side filler plotc 
7 �IMhinc screw 
8 Mnchirw sl·rcw 
!J Left fro11l :1hrnu.f 

Figure 1-42. Re11101•ing or installing 1011 and side filler 11la1cs. 
No. I l cylintler bll/flc. mid left front shroud. 

i"iy11re .'J.J,3. Rcmo11i 11g or inxtolli II!/ 1iyht 1·cm· sh ro11d. 

3-� 7. Fuel Injector Tubes, Supports and 
Clamps 

a. Disconnect and remove right fuel return tube 
assembly (l, 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 thil·teen 
fuel injector nozzle fuel return hoses (7). 

) 

) 
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I Ca1>screw and i;enl washer 
2 Lower oil filler tube assembly 
3 Cnpscrew and lockwnsher 
4 Flywheel end cylinder head 

shroud IJlate 
I) Capscrcw and lockwashcr 

r 

G Damper end cylinder head shrnwl plntt" 
7 Capscrcw nnd locl<w11slwr 
8 !nlcrcylinclcr hen<I shroud plntP 
9 Sclf-lockln� nul 

10 Oil level indicalo1· tube 

Figure 3-44. R!'111111·i11g or i11s111/li11g cyl1mlcr lll'lul J)/tJ/C'S 
a11d oil /illl'f and /111//c111ur tribes. 
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3-24 Change 3 

1 17ucl return tube 
2 Elbow 
3 Loop clamp 
4 Fuel return tube 

5 Elbow 
6 Loop clamp 
7 Fuel return hose 

Figure 3-45. Re111ol'f11g or installing Juel /11jec11ir 
noule fuel return 111bes. 

) 

) 



Figul'c:J-46. Re111ut'i1t!J u,. i11sta/li 11yji1el i 11jcc1or 1102zlcJi1cl tube 

co1111cctol' t1 I/Cl specinl bolt, cyli 11dcr No.//,. 

b. Remo v e  special bo!L aLLaching fuel tube con­
nector (lig. 346) to non.le and holder in cylinder 
No. 11. and remove connector. Remove and discard 
gaskets. 

c. Remove special bolt attaching fuel tube elbow 
connecLor (fig. 3-·17) Lo nozzle and holder in cylinder 
no. lR, 6R, and GL and remove elbow connectors. 

TM 9-2815-220-34 

Figure 3·4 7. Removing 01· i11stalli Ilg fuel i 11jector •ionic, 

fuel tube elbow a11d tee co1111ector, a11d s11ecial bolts. 

Remove eighl special bolts aLtathing fuel tulJe tee 
connectors to nozzle and holdel' and remove eighL 
tee connectors. Remove and discard gaskets. 

d. Remove eighteen self-locking nuts and 
� 

machine bolts (1, fig. 348) 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 lwenty four tube clamps from right and 
left 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. I Deleted 

e. Loosen support nuts and disconnect 12 fuel 
injector tubes (8) from injector nozzle and holder f] 
assemblies. Disconnect six fuel injector tubes from 
fuel injection pump front hycl raulic head (I 0) am! 
individually remove tubes. Disconnect six fuel 
injector tubes from fuef injection pump rear 
hydraulic head and individually remove tubes. 
After tubes have been removed, plug all fuel 
injection pump hydraulic head fuel ports lo pre­
vent en trance of dirt. 
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4 Self-locking nut 7 Self-locking nut I Self-locking nut :rnd machine holt 
2 Tube clomp support 
3 Self-locking nut and maching boll 

S Sclf-locki11g nut n11d machine boll 
6 Tube clnmp support 

8 Fuel injector tube 
9 Front hydraulic hc:id 

Figure 348. Removing or i11stnlli11g /11el 111/ector fllbe clamps, 
brackets, supports a11d 111/cctor lllbes, 

model A VDS·I 790-2C and A YDS-1790-20 e11glnes. 

3-18. Exhaust Manifolds and Elbows 

a. Remove four sci f-locking nuts, flat washers 

I 
and machine bolts ( l, fig. 3-49) securing exhaust 
elbow (2) to cylinder No. l R, 2R <Uul 3 R exhaust 
manffold and remove exhaust elbow. Remove 
twelve self-locking nuts and nat washers (3) secur­
ing exhaust manifold tubes IR, 2R, and 3 R to the 
cylinders, and remove exhaust manifold. Remove 
and discard gaskets. 

b. Remove four self-locking nuts, flat washers 

3·26 Change 3 

and b ol_ts (I, fig. 3-50) securing exhaust elbow (2) 
to cylinder Nos. IL, 2L and 3L exhaust manifold, 
and remove exhaust elbow. Remove twelve 
self-locking nuts and llat washers securing exhaust 
manifold tubes (3) IL, 2L and 3.L lo the cylinders 
and remove exhaust manifold. Remove and discard 
gaskets. 

· 

c. Loosen two breather tub e clamps (4) and 
remove lwo bolts and lockwashers (5) and remove 
tube tee hoses, and the restrictor (6). R'emove and 
discard gaskets. 

) 

) 



Fig11re J-18.1. Deleted. 

I Machine bolt and self-locking nut 
2 Exhaust, elbow, cylinder IR, 2R, 3R 
3 Self-locking 11111 and Oat washer 

TM 9-2815-220-34 

3 
TA265685 f 

I 
Figure J-49. Removing or i11sta/li11g exlra11s1 elbow and 111011/fold cylinder Nos. IR, 2R a11d JR. 
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� 
$§ :\ 2 

f§ ......_� ...,,. 

� �\�--
TA265686I 

I Self-locking nut and machine bolt 7 Self-locking nut, nat washer and machine bolt 
2 Exhaust elbow 8 Exhaust elbow cylinder 4R, SR, 6R 
3 Exhaust manifold tube IL, 2l, Jl 9 Self-locking nut and nat washer 
4 Drcather tube clamp 10 Exhaust manifold tube 4R, SR, 6R 
S Bolt and washer 11 Exhaust elbow cylinder 4L, SL, 6L 
6 Rcstrictor 12 Exhaust manifold cylinder 4 l, SL, 6L 

Figure J-50. Removing or l11sralli11g exllausr elbow a11d ma11ifo/d cylin<ler Nos. IL, 2L. and JL, 
and exltausr elbow and manifold 4R, JR. 6R, and 4L, SL, and 6l. 

d. Remove four self-Jocking nuts, nat washers 3-19. Fuel Inlet and Return Hoses, Fuel In-
and bolts (7) securing exhausl elbow (8) to jection Pump Oil Inlet Hose, Crank-
cylinder Nos. 4R, SR and 6R exhaust manifold and case Breather Tube, Electrical Lead 
remove exltausl elbow. Remove twelve self-locking and Turbosupercharger Oil Inlet Hose. 
nu ls and nat washers (9) securing exhaust manifold 
tubes (10) 4 R, 5 R and 6R lo the cylinders and 
remove exhausl ma11ifolcl. Remove exhaust elbow 
(I I) and exhaust manifold (12) from cylinder Nos. 
4L, 5 L and 6L in the same manner as 4R, SR and 
6R. Remove and discard gaskets. 

3-28 Change 3 

a. Remove machine screw and self-locking nul 
attaching turbosuperchargcr 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 flat 
washer securing breather tube cushioned clamp 
(5) to rear fan drive housing and remove cushioned 
clamp from breather tube. Remove self-locking nut 
secu1·ing turbosupercharger oil hose cushioned 
clamp (6) and fil'e extinguisher tube cushioned 
clamp (7) to fan drive housing and remove clamps 
from hose and tube. 

l Cushioned clamp 
2 Cushioned clamp 
3 Fuel return hose 
-1 Fuel return check valve 
5 Cushioned clamp 

G Cushioned clamp 
7 Cushioned damp 
8 Fire extinguisher tube 
9 Breather tube 

10 Turbosupcrcharger oil inlet hose 

Figure :1·61. Remwinq or itistolli11q f1ul ret11m liose, murfe/ 
AVDS-1790-!!C a1t<I AVDS-1790-20 Mqines. 

.... 
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a.I. Remove machine screw and self-locking nut 
attaching turbosupercharger oil hose cushioned 
clamp (1, fig. 3-51.1) t-0 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
ioned clamp (5) and breather tube dushioned clamp 
(6). Remove self-locking nut and remove cushioned 
clamp (7) from fire extinguisher tube. Remove 
self-locking nut and Oat washer securing breather 
tube cushioned clamp (5, fig. 3-51) and remove 
clamp from breather tube. 

b. Remove three screws and self-locking nuts 
attaching crankcase breather tubes, fuel inlet hose 
and fuel injection pun3p electrical lead cushioned 
clamps (1, fig. 3-52). Remove three small cushioned 
clamps from electrical lead (2), three large cush­
ioned clamps from crankcase 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.l. Remove machine !crew and self-locking nut 
- and remove two cushioned clamps (1, fig. 3-52.1) 

secul'ing 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 

., 

�· 

l Cushioned clamp 3 Fuel return hose 5 Cushioned clamp 
2 Cushioned clamp •I Fuel return check valve G Cushioned clamp 

7 Cushioned clamp 
Figure 3-51. I. Disco1111ecti11g or cu1111ecti11g fuel ret1u·11 liose, model AVDS-1790-':ZDR e11gi11e. 
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I Cushioned clamp 
2 Electrical lead 
3 Crankcase breather tube 
4 Fuel inlc1 hose 
S Hose chimp 
6 Breather tube adapter 
7 Fuel injection pump oil inlet hose 
8 Fire extinguisher tube 
9 Turbosupcrch:ugcr oil inlet hose 

JO Elbow 

Figure3-52. RemCJvi11g 01· itlstalli11g etect1ical leC1d,crankcase 
brwthertube, i11jectio11 pump oil inlet hose, t1erbos11perchargeroil 

i11/tt hose and/ire uti11g11isher, model AVDS-1790-!lC and 
A VDS-1790-20 e11gi11es. 

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 

crankcase breather tube adapter (7). Remove and 
discard gasket. .>� ;,. .. 

c. Disconnect fuel injection pump oil inlet hose (7, 
fig. 3-52) at injection pump and at damper housing 
and remove hose. Remove self-locking nut secur­
ing tire extinguisher tube cushioned clamp and 
turbosupercharger oil inlet hose cushioned clamp 
to front fan drive housing and remove clamps and 
tire extinguisher tube (8). Disconnect and remove 
turbosupercharger oil inlet hose (9) from elbow in 
damper ond filler housing. Remove elbow (I 0). I 

c.l. Disconnect fuel injection pump oil inlet hose 
(8, fig. 3-52.1) al injection pump and at dampe1· 
housing and remove hose. Remove self-Jocking nut 
securing tire 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 tilter housing. 

3-20. Turbosupercharger Base, Supports, 
and Tie Rods. 

a. Remove four capscrews and lockwashers and 
remove right turbosupercha1·ger mounting base 

(fig. 3-53). Remove left turbosupercharger base in 
I the same manner. Remove two capscrews, lock­

washers and one lie rod clamp and remove tie rod. 

1 Cushioned ctamp 
2 Cushioned clamp 
3 Electrical lead 

6 Hose clamp 
7 Breather tube adapter 

4 Fuel inlet hose 
6 Cushioned clamp 

8 Fuel injection pump oil inlet hose 
9 Cushioned clamp 

10 Turbosupercharger oil inlet hose 

Figure3-$2. I. Removing or i11alalli11g electrical lead, crankcase breath� titbe, i1tjtctio1ipump oil inlet hose, turlloaupercharger oil inlet 
host and/ire e:ttinguiaher 1'11be, model AVDS-1790-2DR engine. 
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TURBOSUPERCHARGER 

MOUNTING BASE 

TRANSMISSION 
ADAPTER 

'\ 

(· 

Fiy1u·t•J.fJ.J. lfr1111wi11y 111· i11stulli119 tw-bos11p1m:haroer 

111111111/ i 11u /Jmw. r ie rod a lld base s11ppo11. 

tie rod clamp and tie rod clamp seat. Remove 
cotter pin, slotted nut and bolt and remove right 
tmbosupercharger mounting base support from 
transmission tldnpter. 

b. Remove left tmbosupcrcharger support in a 

ma1111er similar to paragraph a. above, except also 

OIL FILLER TUBE 

UPPER SUPPORT 

TM 9-2815-220-34 

remove the oil filler lube upper support (fig. 
3-53.1 ). 

3-21. Throttle Control and Fuel Shut·off 
Rods, and Throttle Lever 

a. 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.1. Remove cotter pin and flatwasher (J, fig. 
3-54.1) and remove manual fuel shut-off rod (2). Dis­
connect and remove manual fuel shut-off rod 
spring (3) from spting bracket (4) and injection 
pump lever. Remove three capscrews and 
lockwashers (5) and remove spring bracket from 
fuel injection pump. 

b. Remove two self-locking nuts, machine bolts 
and one flat washer (I, 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 

TA055591 

FigureS-59.J. Oilfillertubeupper support, model AVDS-1790-�DR e11gi11e. 
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1 Cotter pin nnd 11ttt washer .t ::>hut-off spring bracket 
2 Manual furl shut·off rod I} Cnpscrcws 
3 M nnual fuel shut-off spring 

f'ig11 reJ.r,J,. Ut'1111111i/ly 01· i11.�/<11/i11gji1d sh 11l·�l.f' rod, mud el 
A \!DS.J7!JQ.JCaud A I 'DS-1790-�V 1!11gi1ws. 

I Cotter pin nnd flat washer 
2 �lan11nl fuel shut-off rod 
3 �tnnunl fuel shut-off rod spring 
.t Spring brncket 
5 Cnpscrcw nnd lock washer 

Vivu ,.,.J .. it,. I. Ut•moui 11g m· i11st111/iny Ji1el 11lt11/·0Jlmcl, 
111odl!l 1\ \I DS-1790-!!DR Mgi 11r. 

bracket and intermediate lever. 
b. I. 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 1·emove throttle 
rod (5) 

c. 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. 

c.1. Remove three self-locking nuts and flat 
fl washers (6, fig. 3-55. I) and remove intermediate 
[I cllrottlc lever support (7), shaft, and throttle lever 

ns an assembly. 

3·32 Change 3 

l Self-locking nut, flat washer nnd mnchinc bolt 
2Throltle rod 
3 lntermedinte throttle lever 
4 Self-locking nuL and machine bolt 
5 Adjust11ble rod 
6 Throttle lever return spri ng 
7 Self-locking nut 
8 Return spring bracket 

Fig11re3-55. rle111011i11g m· i ostalli 11g intel'mt•diMe Iii rut/11• tr1•1•1 
support a11cl throttle rods, 111o<lcl A \l{)S.J790·:2C 

ollclAVDS-1790-20 engines. 

I Self-Jocking nut and machine bol I 
2 Adjustable rod 
3 Self-locking nut, machine bolt and flat washer 
4 Sclf·locking nut, machine bolt and flat washer 
S Tiirottlc rod 
6 Self-locking nut and flat washer 
7 Intermediate throlllc lever support 

Figure J-55.1. Re111u1·i11g or i11stalli11g i111e11111•dillte 1'1ro11IC' /C"aw 
s11ppor1 a11d tltrol//e rods A VDS-1790-2/JR L'ngim•. 

3-22. Fuel Injection Pump 
a. 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, lock washers and lock plates (3) and separate 
coupling sleeves. 

ct.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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I Fud i11;,•1·t1u11 pumµ driw ,·ouplinJ! 
:! fd,·nlifknlion 111;1rks 
:I :\lad1i11e boll. lo�kwa:;her :11111 lock plillt' 
I :\lo11nti11� bolt nml wai1hcr 

5 :\loutllin)! holt and wa:1her 
\i F111·I injection pump 

Figure J-56. Remu11i119 1>1' i11stalli11gf11el i11jectio11 pump. 

pli ng sleeves. Remove four machine bolls, 
lockwashers and lock plates (3) and separate cou­
pling sleeves. 

NOTE 
The fuel injection pump coupling sleeves 

and hubs musl lie idcntilied with idenlifi­
calion marks to prevent mismating of 
pm'Ls. The sleeves and hubs arc matched 
for each assembly and must not be inter­
changed between assemblies. 

IJ. Cut locking wire and remove lhree injector 
pump mounting bolts and plain washers (4). 
Loosen mounting bolt (5) until threads are free. 
Boll cannol be removed until fuel injection pump 
(G) 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 

a. Remove two machine screws (fig. 3-57) and 
1·emove lower righl camshaft shroud. Remove ma­
chine sc1·ew and remove upper right camshaft 
sh1·ou<I. Remove left shrouds in 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 
rear shroud. Remove machine screw, lockwasher 
and spring clip from c..ankcase. Remove left lower 
shroud, base shroud and clip in the same manner. 

c. Remove five self-locking nuts and washers (fig. 
3-60) from hooks and remove five intcrcylindcr cy­
linder head denectors and hooks. Remove five self-

TM 9-2815-220-34 

1''igun- .1.:.1. Rc111111'i11u ,,,. i11.�/<1lli119 c<1111sllaJI d1·11•e >111ro11ds 
- 1·iyhl x1dr. 

1"igure ./-SX. /Ji111'1J11111•di11u 111· <:111111rcti11g lo1rr1· l'iyltt 
cngi Ill' s/1 ru11cl. 

1',igurc 3.59, Remo11i11y or i11st<1lli119 lower right c11gi11e 
sll mml crnd busc �ltrC111cl. 
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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. 

cl. Remove five ·intercylinder deflector hoooks 
(fig. 3-61) and remove five right intercylincler de­
flectors. Remove left intercylinder deflector hooks 
and deflectors in the same manner. 

D e. Loosen and remove fuel injector nozzles and 
holder assembLics as shown in fig. 2 85. Remove 
and discard flat washers (gasket) (fig. 3-62) and 
!)reformed packing. 

NOTE 
In stubborn cases, when the nozzle is 
heavily carboned, remove the fuel inlet 
connector from the nozzle body and 
remove the nozzle body. Remove the 
nozzle retainer using wrench socket, Part 
No. 116l0171. 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 tJueads until puller 
shaft bottoms. Using open end wrench, 
turn pulJer plain nut clockwise (fig. 
2-85.1) to remove capnut and associated 
parts. 

3-24. Camshaft 

NOTE 
Both the lefL and right camshafts are re­
moved in the same manner. For instruc-

Figure3-CO. Remo11i 110 or installing i11tercyli11der liead deflectors 
ancl discom1ccti11g i11tcrcyli11der deflector hooks -1ight side. 

3·34 Change 3 

tional purposes, the right camshaft has 
been used for typical procedures. 

a. Remove twenty four machine bolts aml flat I 
washers under supports (1, fig. 3-63) attaching U 
l welve injector clamp supports (2) to valve adjust-
ing screw access covers (3), remove supports and 
covers. Remove twenty four bolts and fiat washers 
(4) attaching twelve valve adjusting screw access 
covers to rocker arm covers and remove access 
covers. Remove and discard twenty fom access 
cover plate gaskets (5). 

NOTE 
The cylinder and valve rocker �ll'm covers 
are machined as an assembly. Each 
rocker arm cover must be kepL with its 
mating cylindel' 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 a11d cylinder 
No. lR and remove three capscrews attaching each 
intercylinder hose flange to remaining covers a11d 
cylinders on right side of engine. Slide flanges and 
lifting eye away from rocker arm covc1·s and cylin­
ders. 

NOTE 
l\fodel A VOS- L 790-2DR engines are not 
equipped with lifting eyes at cylinder Nos. 
lR and lL. Intercylinder hose flanges are 
used at these locations. 

Figure 3-61. licm(11Ji11g or installing rig/ii i111e1·cyli11Clcr 

<l�ectorn (Ind lwuh. 

) 

) 
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Figure ll·IJI. Rt•moving ur i11stalling i11jCftor 11oulc a11d ltoldcr 
(188t!lllbly. 

I Machine bolt 
2 Injector tube clamp supports 
3 Access cover 
4 Bolt and washer 
S Gaskel 

Figure 3-63. Rcmwing or installing valve adjusting screw 
access co11er. 

c. Remove capscrew, Oat 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 1/-64. Luc11tiu11 •ti t•(l/t·• t"11rku 111"111 c-111•.:r cylimlt r 
1tlt11ti/'yit1y 111u1·k,q. 

Figure3-6S. Disco1111ecli11g u1·co1111ecti11g riyhtfro11t li))i1111 eye 
a11d intercvlindtr ho.�e)1crnye, 111udd AVDS-1790-2Caml 

J\ v os.1190.:J{) cugi 11ea. 

NOTE 

One valve rocker arm cover relnining cnpscrcw 
and nnl washer, and the associa1cd mai:hining. 
have been eliminated from the cylinder as­
sembly on late engines. The capscrew and nat I 
washer tlrnl has been eliminated is marked X 

on figure 3-67. 

d. Remove four machine bolts and nat 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 Cnµscrew, Ont washer and 
lockwasher 

2 Cnpscrew, lockwasher and Oat washer 
:1 Housing 
·I CylinJer 

Fig111·1'-l·66. lh.<c1111111r/111y111•c111111t't0li11r1iiyli/1·11111.<!111// !J"'"" 
lt1111,;i11y 11/ 1·y/i111l1•1·6R ,.,,,.k, r11r111 1·1wrr. 

I Machine boll :rnd Oat washer 
2 Machine bolt and Oat washer 
3 Capscrew and Oat washer 

Fig11rr .t-61. Re111ori 11g or i11stulli11y rurker 11r111 cot·er bolts 
fl m/ fll/lSl'l"l'l<"S. 

remaining four rocker arm cover bolts, t.he tension 
on valve rC1cker arm, caused by valve springs, must 
be released. Turn Model AVDS-1790-2C and 
A VDS-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 unt.il both 
valves are closed, to relieve tension before remov· 
ing the cover. Check both cylinder No. l R valve 
rocker arms for relief of tension by moving arms 
(fig. 3-68) up and down. If clearance cannot be felt, 
turn engine until clerance is evident. When clear­
ance is felt between bot.h adjusting screw pads and 
valve stems, the rocker arm rollers arc on the cam­
shaft base circle, and valves are completely closed. 
Remove remaining four bolts (fig. �-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 bolls and flat washers I 
(fig. 3-70) and remove right camshaft gear housing 
cover gasket (fig. 3-71). Remove camshaft drive 
Kearshafl oil transfer plug retaining l"ing. 

F'igu re .1.,;11. l'hecki 11g vttlv;• clt•u ru 11ce 11 ml 1·e111uvi 11(1 cover bolt1. 

) 

) 



Figure 3-69. RemfJ1•i 11g or i nsta lli11g valve rocker anu cover. 

Figure3-70. Remoui119 or i11s/al/i11g right cn11uiliajl gear 

Ii 011si11g r11vi>r. 

TM 9-2815-220-34 

j: Install mechanical puller Part No. 8761297 (fig. 
3-72) into th1:eaded 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 camshaft drive shaft and re­
move camshaft drive shaft. Loosen two camshaft 
gear housing drain tube hose clamps (fig. 3-74). 
Remove two capscrews, flat washers and 
lockwashers atlaching camshaft geal' housing to 
cylinder 6R and remove camshaft and associated 
parts as a unit (fig. 3-75). �emove and discard cam­
shaft gear housing gasket. 

Figure3-7 I. Rt111wi119ori11s/o//i119 ('Ulm;/wj1 tlifr.-gear�haJ1 
11iltra11�el'pl1tg retai11i11y ri11g. 
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Fiq11rr3-?'l. R r111<11·1 ll!J or i nslcrlli 11q 1·u 111slic1J? c/1"i1•1• yrun/111/) 

oil ti·ti 11�/c•r µlug. 

3·34.4 Change 1 

' 

.JV. I .lf. 
;r �II l'.l.ISI '.I; 

F'ig11re3·7�. Dis1·01111crli11g ur ccm11ecli11g 1·ighl camsltaj� grar 

ht111Ni11g crl r11/i111lrr 6R. 
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Fig11rP 3·75. Remnvi11g rig/11 ct111uliaf1. 

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-Jocking 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). 

Figure 3·76. Disco1111ec1i11g or co1111ecting laori:onral /011 driue 

sl1oft fro111 11ml rear cover adapters. 

Fixure 3·77. Disco1111er1i11g or ('01111ecti11g front and rear /1111 
drive covers. 

Figure 3·78. Removing or i1walli11g liori:o11tal fan drive sli<ift 

retai11i11g ri11g using ri11g pliers. 
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Figure 3-79. Positioning horir:ontol far1 drive &haft in rear Jou 

drive l1ou.sing. 

Figure 3-80. Hori�ontol fan drive sl1aft posi1io11cd for remoual 

of front fan drive /iouJi11g. 

b. Remove nine self-Jocking nuts and flat washers 
(fig. 3-81) attaching front fan d1·ive housing to 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 capscrcws and flat 
washers (fig. 3-82) attaching front fan drive housing 
to mounting base. 

3-36 Change 3 

fisurc 3�1. Ucmo1•it1j! or iustalling frrmt /nu drivt1 lio11.1i11g 

attar/1111� parts - front view. 

figure 3-82. /(rm111'irig or installi11g fnmt fan Jri1•e /1011.1ing 
11/taC'liirip parts - rear view. 

) 

) 



c. Install improvised front fan drive housing lift­
ing tool (fig. 2-1) on vertical dl'ive shaft (fig. 3-83) 
and ljft 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. 

Fiqure3-B3. Removing or ii1staflingfro11tfa11 drive housing and 
clutch assembly using improvised lifting tool. 

d. Remove ten cotter pins, slotted nuts and. fiat 
washers (1, fig. 3-84) and two capscrews and fiat 
washers (2) securing front fan drive housing 
mounting to crankcase. Remove and discard pre­
formed packing (3) from oil transfer tu be counter­
bore in ·mounting base assembly (4) o r  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). 

TM 9-2815-220-34 

I Slollcd nut nnd nat washer 
� Cnpscrew and Oat washer 
3 Preformed pnekm� 
4 ;\lounting ba�l' u:m:mbly 

Fig11re3-84. Remuvi119 01· i11stolli11r1fro11tfa.n dl'ive hu11si119 
mo1111til1g bascnssc111bly. 

Figu 1·e3·85. loration o/JJnfrmnccl pud.:i 11g un uil tm 11sfcr t11be in 

era 11kcasc 08sr111b/y. 

c. Remove and discard µreformed packing (fig. 

3-86) from oil transfer tube in fuel injection pump 

mounting hasc. Remove four bolts and 

lockwashc1·!> and remove mounting base from 
crankcase a!>sembly. Remove and disc:al'd pre ­
formed packing from oil transfer tube (fi�. 3-87). 

3-26. Rear Fan and Accessory Drive Hous-
ing With Clutch Assembly and Mount­
ing Base 

a . . Remove eight. self-locking nuts and flat 
washel'S (fig. 3-88) attaching accessory drive hous­
ing t o  rear fan and accessory drive housing mount­

ing base. Remove one self-locking nut, flat. washer, 

Change 3 3-37 



TM 9-2815-220-34 

Figul'I: 3-86. Removi "!l or i11stalli 11gji1el i11jcctio11 pump 
111m111ti11g base. 

\ ') 
CC.-1El Pl:, 

\_, 
Figure3-87. Locatio11 ofprefom1ed pacA·i11g al uil tra11sfer/11be 

forfue/ i11jectio11p11111p11101111ti11g /Juse. 

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. Remove the remaining 11 self-locking nuts and 
flat washers (1, 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. 

c. 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 ddve housing 
with two self-locking nuts and flat washers (3, fig. 
3-89). Secure lifting sling to fan vet·tical drive shaft 
with cooling fan attaching slotted nut. Adjust lift-

3·38 Change 3 

SELF-LOCKING NUT 

� FLAT WASHER � SEAL WASHER W.t/. 
I REAR FAN AND \ 
� ACCESSORY DR I VE -:::::::: I I :N 

HOUSING MOUNT ING � 1 
BASE 

REAR FAN DR I VE 

HOUSING AND 

CLUTH ASSFMBLY 

'TA265692I 

F'ig11 re :J-�8. He11101•i ng 01· inst11lli 11g all11chillg JJa•·tsJ'ol" l"ear /clll 
a ml <1cct':1sorv drive hu11si 11g asscmblies - right sidl'. 

1 Self-locking nut and flal washer 
2 Self-locking nut, Oat. washer ancl seal washer 
3 ScJf.locking tn1t and flat washcl' 
4 Stud 
5 Self-locking nut. and flat. washer 

Figure ./-39. Removing or installing attuching pmts 
for 1·eorfan wid accessory cb·ive lto11si11g usscmblles-lefl si<Le 

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). 

) 

) 



Figure 3-90. Re111nvi11g or i1molli11g rear fan drive /1ousi11g 

llJing fan and o.dvance 1111it ha1uing lifting sling. 

d. Remove ten colter pins, slotted nuts and flat 
washers (1, fig. 3-92) and six capscrews and flat 
washers (2) securing rear fan and accessory drive 
housing mounting base to the crankcase, and remove 
base (3). Remove and discard four preformed 
packings (4) from oil transfer counterbores in mount· 
ing base (or from oil transfer tubes in rear fan and 
accessory drive housing). Remove and discard three 

TM 9-2815-220·34 

Figure 3-91. Rcmovir
�g_ or i1wulli11g rear fa11 a11d accessory 

dri11e l101uing o.sscmbly. 

mounting base preformed packings in crankcase 
assembly (fig. 3-93). 
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1 Slotted nul and Oat washer 
2 Capscrew and nat washer 
8 Rear flin and accessory drive housing mounting base 
<I Preformed packing 

Figure 3-92. Rcmo11i11g or irutalli11g rear Jon a11d acce&Jory 

dri11c /1ou.sing mounting bau. 

Figure 3-93. /,ocotion of preformed packing ot oil tro1ufer t11beJ i11 

crankcase asumbly - rear Jon and acce£$Ory dri l'C horuing 
111011111i11g base. 

3-40 

3-27. 011 Pan and Crankshaft Damper and 
Oil 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). 

1 Oil drain hose 
2 Oil drain hose adapter 
8 Oil inlet hose 
4 Oil inlet hose adapter 

Figure 3-94. Removing or inatolling geni?rator oil inlet and 

drain /10JeJ, model AVDS-1790-2C e11gi11e. 

b. Remove two capscrews and lockwasher (fig. 3-95) 
and remove transmission cable connector bracket. 

) 

) 



Fiuw·c ;J.95. Rc111ovi11g o» i11stalling lt'<t11s111issiv11 .:a/J/e rrm11cc­

tor bmckrl, model ,\VDS-1790-2C u11d J\VDS./790·.!D t'11gi11cs. 

c. Remove eight capscrews, lockwashers and flat 
washers (fig. 3-96) securing the oil pan to the 
crankcase. Remove nine capscrews, lockwashcrs 
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 \�as hers 
(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 
oil pressure transmitter (5), bushing and elbow 
from crankcase. 

c.1. Remove eight capscrews1 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 

TM 9-2815-220·34 

Figui·e :t.96. R611ru11i11.y 111· i11.�tnlli11y oil JJ<111 rear 1:1111Ncn·w11. 

I Capscrew, lock washer and :.! Self-locking nul and llal washer 

nat washer 4 Oil pan 

2 Crankcase damper and oil 5 Oil pressure transmitter 
filter housing 

f'igure :J.97. Removing or i11.stc1/li11g oil /JU 11. 

pan, near the center of the pan, to prevenL I.he 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 (5), and pipe elbow (6) 
from crankcase. Remove nipple (7). 

cl. 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 hotlsingto rest on studs aft.er 
housing is separated from crankcase and 
oil transfer tubes. Extreme caution must 
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.. TA05556� 
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l High oil pressure transmitter 
2 Auxiliary generator high oil 

4 Tee 
5 Bushing 

pressure switch 
· 

3 Pipe elbow 
6 Pipe elbow 
7 Nipple 

Figurn 3-97.1. Removillg 01· instrtllinq press1u� tm11s111itlN ult({ 
vressure switclr, model A\ 'f)S. /7!111-!lDR Cllfli 11e. 

be taken to prevent damage to the oil pan 
and crankcase parting line machining 
su t·faces on the damper and oil filter hous­
ing. 

e. Remove damper and oil filter housing and re­
move and discard five crankcase to housing trans­
fer tube, preformed packings (fig. 3-99). 

3-28. Cylinder Air Deflectors, Cylin_der As­
semblies, Pistons and Pins 

a. Remove twelve self-Jocking nuts, capscrews 
and spacers (fig. 3-100) atlaching cylinder air de­
neclors t o  cylinder asRemblies. Remoye the four 
end cylinder air deflectors located at cylinder Nos. 
lR, J L, 6 R and 6L. 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 :;traps 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 nut.s attaching each cy­
linder assembly to the crankcase assem­
bly. This check is necessary Lo determine 
whether cylinder mounting nan� studs 
have stretched. All stretched studs must 
be replaced. · 

c. Check breaking torque of the 14 nuts (fig. 3-102) 

securing cylinder assembly to crankcase assembly 
using box wrench Part No. 8761562 in colllbination 
with a torque wrench. When torque required to 
break a nut loose is less Lhan GOO pound inches, 
l'emove nul, apply anLiseize compound to stud, in­
stall nut and tighten to a torque of 600 to 660 pound 
inches. When nut docs not tighten to the recom­
mended torque, stud is stretching and must be 
replaced. Mark stud for replacement. Refer to par­
agraph 3-3&l for instruction on replacement of 
studs. 

d. After checking the breaking torque, remove 
ull nuts (fig. 3-103) except one on each side of cylin­
der mounting flange. 'l'hc remaining two nuts are 
removed after piston has been positioned for cylin­
det· removal (g below). 

NOTE 
Before removing each cylinde1· assembly, 
the crankshaft must be turned lo position 

) 

) 



Fi11111·r J.9,v, Uemo1>i11g or i11slc1/li11g c1Y111ksho,Jl dampcra11d oil 

Jiltc1· Jio11si11g. 

the piston of the cylinder being removed 
to top center. Make certain each piston is 
properly positioned before attempting cy­
linder removal. 

e. Turn engine on stand so right bank cylinder 
assemblies arc in a vertical (upright) position. Ro­
tal{' 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
lincler assembly. 

e. I. Tum cngfoe on stand so right bank cylinder 
assemblies arc in a vertical (upright) position. In­
stall power takeoff drive coupling on spur gear­
shaft and secul'e with flat washer and self-locking 
nut (fig. 2-148.2). Install holding bar and puller 

( 

I 
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I 
J.'ig11re3-99. Fro11/ em/ oj era 11kcasc assembly shull'illg loc1ttion11 

qf oil trc1111;jer tube pre[ol'lllfli packi11gs. 

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 l'ight cylin­
der assembly. 

NOTE 
Do not remove Lhe nuts holding the left 
cylinder assemblies (fig. 3-103) to crank­
case until left cylinders have been rotated 
to an upright position for removal. 

f. Attach a suitable lifting sling to top of cylinder 
assembly using two 7/16 x 1114 inch capscrews (fig. 
3-104). Carefully lift cylinder assembly until cylin­
der is just above piston pin bore. Install crankcase 
protector Part 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 the cylin­
der. 

NOTE 
Cl'ankcasc protector Part No. 10882790 is 
installed on cylinder pad before removing 
cylinder assembly from piston. The pro­
tector will guard against damage to cylin­
der pad and mounting studs i n  the event 
connecting rods should strike the pad as 
cylinder is lifted from piston. 

NOTE 
When carbon deposits make l'emoval of 

piston pin difficult, tap end of piston pin 
wiLh soft faced hammer. 

g. 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 at top center at 
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Figure ;J.JOQ. IJ1sco1111ecti11g or co1111cct111g cyli11dcr d(fleclors at culinders • 

1''1g11re 3-JOJ. llcmovi11tJ Ill' i11slu.l/i11g lnwrt· cy/111clcr dejlector 
stm11.� c1111l rlr.flet.:1111·.� 1ig/il si<lc. 

3-44 Change 1 
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Figure 3·10l. C/iccki11g breal.i11g torque of 
cyli11de1· basc 1111ts 11si11g bo.c 1v1·c11clt. 
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Figure :J.JOJ. Ri9ltt bank cyli11dcr11 i11 11e1tical pvsitio11jur 
re111011i11y or i11stalli11g cyli111lersfro111 cra11kcase. 

the same time as cylinder No. lR, 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. 10882790 (fig. 3-106) until crankshaft 
and connecting rods have been removed. 

3-29. Oil Pump 

a. 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 compal'tment 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-

:;<I> 
CRl\HKCASl 

' PROTEClOR 

t]:-
OO'tl[ L Piii ' 

""...... :---.. 
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Pig11rt!J·104. llcnwvi119 c11li1tdrr No. JR. 

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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f'ig11re :J-105. Rcmovi11y µisto11 pi11 11111/ pislo11 

- cylimfor No. IR. 

pump. This capscrew cannot be removed until I.he 
oil pump is disassembled. 

c. Remove six capscrews and lockwashers (lig. 
3-L09) an·d remove oil pan pressure compartment 
barne. 

3-30. Fuel Pump Drive Coupling Adapter 
and Crankshaft Torsional Vibration 
Damper. 

a. Cut locking wire and remove six bolts (lig. 
3-110) attaching fuel pump drive coupling adapter 
and crankshaft torsional vibration damper to 
crankshaft and remove adapter and fuel pump 
drive coupling. 

ct.I. Cut locking wire and remove six machine 

I 
bolts (fig. 3-110.1) attaching the power take-off spur 
gearshaft and crankshaft. t.orsional vibration 
damper to crankshaft and remove gearshaft. 

b. Install three mechanical pullers Part No. 
5739997 (tig. 3-111) into puller screw holes provided 
in crankshaft torsional vibration damper and al-

/•'igurn 3-106. Engine with cy/i11dcr assemblies ancl pisto1111 
remover/ showing crankcase p1·otcctor installed. 
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1 Tube seal 
2 Self-locking nut and capscrew 
3 Leveling oil pump transfer tube 
4 Oil pan pressure compartment baffle 

Figure .'J-107. Ret1l<Jl•i11y m· i1u1tt1/li11g lc1,e/i11g <Ji/ pump 
lmm;fer lube M1s1•111bly. 

q) \ 
\ 

TA265695I 
I Capscrcw 
2 Pressure compnrtmcnl barnc brockel 
3 Oil pu1111> aSM'mbly 
4 Capscrcw 
S Capscrew and n1H washer 
6 Oil pressure relief valve 

Figure 3-108. Removing 01· installing oil pump. 
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F'igill'e :J-109. Rem1J11i11g (Jr in1:11ctlli110 oil 11u1t /ll"<'·�gttre ct>m1111rt­
me11I /10./.flc. 

temately 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 slolted nut (fig. 3-113) 

attaching starlet· clt-iven gear to starter driven 
gear shaft. Install three 5/16-24 x 3 in. bolts (fig. 
3-114) for use as puller screws into threaded holes 
provided in starter driven gear and alternately 
tighten bolts to pull driven gear from driven gear 
shaft, and remove starter driven gear and Wood­
ruff key. 

Paragraph c. deleted. 
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TORSIONAL 
VIBRATION ............... DAMPER· 

Figure a.110. Removing o» i11stalli ng }ice/ pump d1i11e coupli 11g 
adapter and coupling, model AVDS-J790·2C 

and AVDS-1790-zD e11gi11es. 

SPUR GEARSHAFT l 

TA055567 

Figure9·1 JO. I. Removi 11g or i 11sta//i11g power take·<1llsp10-
geai·slwfl, moclel AVlJS-1790-iDR engine. 

d. On model AVDS-1790-2C engine remove se)f: 
locking nut and flat washer located at the nine 
o'clock position and five bolts and lock washers (fig. 
3-115) attaching the generator drive adapter to the 
crankcase assembly. Remove the generator drive 
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J 
DAMPER--...._ .... 

TA021807 

Fiu111·p;J./ /I. Rt'lll1J11i11u crt111kshc1j? t1.m1iu1w/ 11ibratiu11 dcuiiper 

11si11g m1•clia11frcil JJltllCl's. 

L Machine bolt 
2 Self-locking nut and nat washer 
3 Starter drive adapter 
4 Gasket 

1'·igure .'J./ /!!. Re11w11i11y 11r i11:;/ulfi11y 11/orler cfri1·e ada)Jler. 
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Fiou re J-1 IJ. R 1'11w11i 110 01· i 11stolli 11t1 sl(l r/<•r cll'ilie1111<'11 r 
ut1m·lii1111 µa1·1.�. 

adapter wilh drive gear shaft and bearings as an 
assembly. Remove and discard gasket. 

I 
e. On Model AVDS-1790-20 and AVDS-1790-2DR 

engines, remove self-locking nut and flat washer 
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Figur<'<i-115. Removing 01· installing generuturdriveud11µter 
a 11d assucicitccl va1ts, mo<lel A \I DS-!790-2C el/gi 111·. 

OE ttERATOR ORIVE 
/\O/\PTER 

' 
/GJ\sXtT 

\ 

1''ig11re.J-l l6. Removing or installing gc11eratordrivcoda11l1•1" 
11111dd 1\VDS-1190.2D "*' AVDS-1790-lDI? i.:11gi11es. 

(fig. 3-116). Remove five capscrews and flat I 
washers and remove generator drive adapter with 
drive gearshaft and bearing as a unit. Remove and 
discard gasket. 
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TM 9·2815-220·34 13-32. Flywheel, Flywheel Adapter, Trans· 
mission Adapter, Transmission Hous­
ing Adapter, Crankshaft 011 Seal Hous· 
Ing, and Accessory Drive Gear 

ci. Straighten tabs of lock plates (fig. 3-117) anc 
remove nine bolts and three lock plates attachin� 
transmision drive spur gear and flywheel tc 
crankshaft. Install three 9/16 x 1-3/4 in. transmis· 
sion spur gear mounting bolts into puller scre\1 
holes and remove transmission drive spur gea1 
from crankshaft dowel pins by alternately tighten 
ing the three bolts. Remove the pu1ler screws from 
tho spur gear. 

Figure3·117. Removing or installi11g lrana111iBSio11 drive spur 
gear, moclct AVDS·l790·2C and AVDS-1190-20 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 to permit installation of lift· 
ing eye bolt. Install lifting eye bolt Part No. 
MS5l937-7. 

CAUTION 

Use care in removing the flywheel from 
the dowel pins so as not to bind the 
flywheel on lhe pins. 

c. Remove flywheel from the two dowel pins in 
flange of cxankshaft. Remove three puller bolts 
from flywheel. 

c.J. 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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fLUHEEL 

t'igw·e.3·118. Uc11101•i11yfly1d1e1•l, 11wdet A \IDS-1790-:lC a11d 
Al'DS-1790-tD t•11yi11es. 

move eight machine bolts. Remove flywheel and 
remove lifting eye bolt. 

c.2. Straighten tabs on three lock plates (fig. 
3-118.2). Remove nine machine bolts and lock 
plates securing flywheel adapter to cranksahft. 
Disr.ard lock plates. 

Figure,'/./ 18.1. Remoi•i11y or 1nst111/i119Jlyn•licet, 

owdrl AVDS-1790-.!DR engi11r. 

) 
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Figure S·llS.'l. He111oui11gjly1d1ecl uduµtc1· nwclti11e bolls nnd 
lock p/utcs, model ADVS.J790·'lDR e11yi1ie. 

c.3. Install three 9/16 x 1-3/4 in. bolts in puller 
screw holes (fig. 3-118.3). Alternately tighten bolts 
and pu II flywheel adapter from crankshaft dowel 
pins. Remove bolts from dapter. 

Figurn:J.J 18.9. Rem11ui11gjfy1vheel acloplm·, 
model AVDS.J790·'lDR e11gine. 

TM 9-2815-220-34 
c.4. Remove 17 capscrews and lockwashers at­

taching the trnnsmission housing adapter to the 
transmission adapter (fig. 3-118.4). Remove two 
capscrews and self-locking nuts and remove the 
adapter. 

cl. Cut locking wire and remove two slotted nuts 
(fig. 3-119) at top of adapter, and fifteen slotted 
nuts sectu'ing transmission adapter to the crank­
case. Remove four self-locking nuts. Attach a suit­
able chain hoist in transmission adapter liJting eye 
(fig. 3-120) and separate adapter from studs, dowel 
pins and crankcase assembly. Remove adapter and 
remove and discard gasket. 

NOTE 

Model AVDS-1790-2DR engine transmis­
sion adapter is not equipped with the two 
large dowel pins. 

Fiyul'c ;t.J /8.4. Remouing ur installing ll'ansmission housi rig 

11dapter, model AV DS· 1790·flDR engine. 
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Figurcil-119. Remo11i119 ori11stC11/i11g tra11smissio11 aclcrpteratlachi11g parts. 

) 
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Fisure 3·120. Removing or instol/i11g tro11�miuio11 adopter. 

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 
washers 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. 

·. 
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Figure 3·121. l<emoving or imtolling cro11k,hof1 oil 1eol 

re1oi11eri. 
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Figure 3·122. Removing or {111101/ing cronk>hofl oil 1eol cop 

and ho1ui11g mounting bolts. 
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Figure 3-123. Re111011ing or iru10/li11g oil Jeol <:001> and ho11$ing. 

Ir. 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. 
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figure 3-124. Remouing or iruto/ling oil 1eol howing n1ppor1. 

Figure 3·125. Re111011i11g or im111W11g acceuory tlriue gear 

mounting bolu. 
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Figure 3-126. Remcrvin& occe.s.sory 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. 8-
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 (8) 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 crankcue rod 
3 Slotted nut 
4 Lower ending crankcase rod 

Figure 3-127. Remoui11g or irutollins ensine cronlu:tue rod 
ollochins port� - ri3h1 front uieiu. 

TM 9-2815-220-34 

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 
5 Starter driven gearshalt 
6 Engine crankcase rod 

Figure 3-128. Removin& or i11Jtolling ansine cra11kc0Jc rodJ and 

a1111chi11s part1 - left •ide uieto. 

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. 

c. 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 locking wire and remove four slotted nuts 
and two plate washers attaching main thrust bearing 
cap (No. 4 or center) lo crankcase assembly. 
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Fisure 3-129. Removing or iruralling main bearing 011oc/1ing poru. 

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. l main bearing cap. Gently tap the 
main bearing cap free of the crankcase using the 
slide 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," etc. 

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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Figure 3·130. f(emovillg 111ni11 bearing cap 1ui11g cra11kco1e 

3preading tool, mec/1anico/ odoprer and mechonicol puller. 

NOTE 

The crankshaft counterweights for con­
necting rod bearing journals lR and lL 
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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f. Rot.ate crankshaft as necessary to obtain proper position of crankshaft counterweights for removal. 

Figure 3·131. Crank.shaft tui1/1 main bearing capJ remove1l J/tvtciflg correct pwition of cra11loloa/1 r1111rt1enceisl1u before remonll or ofter 
ins1ollatio11 of cro11lultof1. 

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
tache.s to the torsional vibrat.ion 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. 

Ir. Install the sling adapter (fig. 3-133) to torsional 
vibration damper flange crankshaft and secure with 
two vibration damper mounting bolts. 

I I 

figure 3·132. /11.ialling or removing crank.shaft ond ro1111er1i11f! 
rod 1/ing or cronlo/1oft fl)1tJheel flange. 
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Figure 3-133. Installing or removing cranks/1aft and co1111ec1ing 

rod sling al cra11ksl1aft torsionol 11ibra1io11 damper flange. 

NOTE 
Exercise care when removing or inst,alling 
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. 

. . � . . . 

/ 
--... � ---

l_t 

Figure 3·134. Removin8 or lmtnlli11g crarokshaft and con11ec1i11g 

rod aW!mblie.: u.si11g cmalul1af1 arod conneeling rod sling. 

j. Remove six upper main sleeve bearing halves 
(fig. 3-135) 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. 

. .. --------- • ----

figure 3·135. f(emoving or insralli11g upper main sleeve bearing /10/vn 
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3-34. Piston Oiler Nozzles, Generator, and 
Starter Idler Gears 

a. Cut locking wire, remove 12 slotted nuts (fig. 3-

TM 9-2815-220-34 

136) and 1·emove six piston oiler nozzle assemblies. 
Remove 12 crankcase protectors Part No. 10882790. 

0 0 0 • • • • 

Fisure 3·136. Removins or in.1101/ins piston oiler noiile auemblie1. 

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. 

G " 
h. 

. . 

TA021681 

Figure 3-137. Removins ur installi11s ltarter a11d se11erator idler 

geaflliafr flanse nut1. 

c. Install mechanical adapter Part No. 8375091 (fig. 
3-138) 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. 

MECHANICAL PULLER 
ASSEMBLY 

Fisure 3-138. /(emovirig 1tarter and/or gc11erotar idler getml1aft. 

d. Cut locking wire and remove· six slotted nuts 
(fig. 3-139) attaching starter driven gearshaft bearing 
cage to crankcase assembly. Install two 6/16-24 jack 
screws in holes provided in cage. Alternately tighten 
jack screws until cage separates from crankcase. 
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figure J./ 39. Remvving or i1"talli11g �tarter driven gear1l1aft 

bearing cage a11acl1i11g paru. 

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 3-14-0. Removing or i11�1alling "artcr sears/10/1 bearing 

cage. 

Section Ill. GENERAL REPAIR PROCEDURES 

3-35. General 
"· 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 3-86 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 
componPnt will be covered in the section or 
paragi·aph 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 a1·e 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. 

{l) 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. Cruti11gs. 
(1) Remove sludge and gum deposits using a stiff 

brush. 
(2) Clean all surfaces with dry-cleaning sol­

vent (P-D-680, type II). Repeat operation if surface 8 
is not free of scale or adhering material wltich 
might be dislodged later. 

air. 

air. 

(3) Blow out all tapped holes with compressed 

(4) After cleaning, dry casting with compressed 

WARNING 
Particles blown by compressed air are 
hazardous. Make certain air stream is 
directed away from usel' and that other 
persons are not exposed. Protect eyes and 
face with appropriate shields. 

c. Oil Pcusages. 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 01· probes lo break 

) 

) 

) 



up all sludge or gum d�posits. 
1 (2) Wash passages by flushing with dry-clean-
1 ing solvent (P-D-680, Type 11). 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 HoJes. 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 Bearing!. 
(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 
150°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 diy-cleaning solvent (P-0-680, Type 
II), or hot oil. Entrance of cleaning a­
gent will destroy lubricants s e a  l e d  in 
bearing at time of manufacture. Loss of 
lubrica11t 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 

( dry-cleaning solvent (P-D-680, Type II). Com­
pressed air must never be used il1 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. 

f. Painted Part.I. 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
po sition 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 close 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 Standard!. Key letter� are used on the 
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. 

c. 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 th� "Sizes and 
fits of new parts" column. 

L-The Jetter 11 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. CrutingJ. 
(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 ar�as 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 openings for stripped or 
damaged I hrcads. 

(5) Check all castings for conformance to 
applicnble rcpnir standards. 

e. Ball a11d Needle Beari11gs. Refer to TM 9-214 for 
inspection of anti-friction bearings. Check all 
bearings for conformance lo the applicable repair 
standards. 

f. Studs. Inspect all studs for damaged or stripped 
threads, hcnt. or loose condition, or for any signs of . 
stret.ching. 

g. Dowel Pins. Inspect dowel pins for looseness or 
damage. Mark loose pins for repair. 

h. G<>ars and Shafts. 
NOTE 

There are no established wear limits for 
gear teet.h and splines. Good judgment is 
required t o  d e t e r m i n e  n e e d  f o r  
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 fit with splines on mating parts. 
Mating :.;plines must match without binding or 
looseness. 

(4) Check all gears and shafts for conformance to 
the applicable repair standards. 

i. Bushings, Liners, and Busliins·type Bearinss. 
(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. 

(5) 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 Scr.ew-Tliread Inserts 
(1) Descriptio11. 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) lnspectio11. Inspect all helical-coil and screw 
thread inserts for secure fit in the casting and for 
galled or stripped threads. 

I. Painted Part.s. 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 alJ castings on wllich machined 
surfaced are burred or nicked to the point of 
impairing subsequent assembly or operation. Re­
pafr minor damage to mach.ined surfaces with a 
fine mill file or crocus cloth dipped in d1·y-cleaning 
solvent (P-D-680, Type H). I 

( 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 surf ace 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. 

c. Ball and Needle Bearing$. 
( 1) Replace all galled, pitted, or damaged 

bearings. 
( 2) Replace alt 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. Stud$. 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 eiece of bar stock or a nut to stud and 
removing with a wrench. 

STUD STANDARD 
0.003 0.007 

OVERSIZE OVERSIZE 

COLOR COOE tlONE REO BLUE 

MARK 0 CD C9 
TA021526 

Figure 3·141. Stomlurd 011d m.1er1i&e 11ud identificotio11. 

( S) Replacement. 
(a) Repair minor thread damage in tapped 

holes with a used tap. 
( b) 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 S-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. 

(j) When tapped holes in castings cannot be 
fitted with oversize studs, the holes in the castings 
can be fitted with helical-coil inserts (para S-39) 
and studs of the original size can then be installed. 

e. Dowel PiM. 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 Paru. 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 48-
0139. 

g. Gears and Shafu. 
( 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 II). I 

( 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. 

I•. Btuhing, Liner$, and Bu.Yhing-Type Bearing$, 
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) lrutali4tion. 
(a) Aline bushing, liner, or bushing-type 

bearing in casting or retaining cage. Press into 
place with a suitable pressing arbor. 

(b) Select proper drill size for installation 
of bearing retaining pins. 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 installation. Drive retaining pin 
through bearing and into casting or retaining 
cage. Cut off any portion of the pin that extends 
above bearing. 

(c) Ream or burnish bushing liner, or 
bushing-type bearing to size specified in ap­
propriate repair standards table. 

(d) Clean repaired part.a thoroughly before 
assembly or installation. 

i. Oil Sea�. Replace all oil seals at engine repair. 
During field repair, replace oil seal when thin 
feather edge Is damaged or when seal has become 
hard or brittle. 

( 1) Removal. Press or pry damaged oil seal 
from casting or adapter. 

( 2) Repair. When oil seal bore in casting or 
adapter is bured or damaged to a point where an 
oil-tight seal is impossible, repair or replace cast­
ing or adapter. Remove slight nicks, burs, and 
scratches from oil seal bore in casting or adapter 
with crocus cloth dipped in dry-cleaning solvent or 
mineral spirit.a paint thinner. 

(8) Irnrali4tion. Install new oil seal in bore of 
casting or adapter. 

3-39. Replacement of Helical-Coll and 
Threaded Inserts 

a. General. Replace all helical-eoil and screw 
thread inserts which do not fit securely in the cast­
ing or when casting threads have become galled or 
stipped. 

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-eoil inserts in 
the cylinder assembly will be replaced. 

( 1) Use a diamond-shaped punch to remove 
the staked, serrated-tooth type section of insert 
(fig. 8-142) from the thread ih cylinder casting. 

( 2) Install screw thread extractor - Part No. 

3-62 

7751056 into insert. Remove insert by applying 
constant pressure while turning extractor coun­
terclockwise until insert is removed. 

Figure 3-142. Rem011in3 helical-coil threaded .inurt from 
cylinder auembly ruins acrew thread exlroctor.' 

NOTE 
The special coil screw lock inserter tools 
listed in special tool table 2-1 must be 
used when installing the self-locking 
thread type inserts. These special in· 
serters 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 slowly turning the pilot until insert is flush with 
the end of the tool. Insert the pilot of the screw 
thread inserter Part No. MIL-T-21809 into the 
threaded hole in cylinder, with face of the Inserter 
resting solidly against the casting as shown. 

( 4) Slowly turn handle of pilot clockwise until 
no further resistance is felt. The insert will then 
be flush with cylinder casting. Remove inserter 
and break off helical-coil tang. 

) 

) 

) 
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Figure 3·143. /111;tcrili11g ltelim/-c11i/ tltrcoded i11se1t 
ill c11li111ler c1�111•111blu 11si11g .�r1·ew lltrcncl i11sertei-. 

3-40. Assembly 

a. Geneml. 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 at·c covered in the paragraph relating 
to the specific component. 

b. Preca11lin11ary Rules. 
(1) Cleanlinei;s is essential in all assembly op­

erations. Dirt and dust, even in minute quantities, 
are abrasive. Parts must be cleaned as specified 
and kept clean. Wrap or cover parts and compo­
nents when assembly procedures are not itn­
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 

wire, or cotler pins, depending on method of lock­
ing specified. 

(6) Whenever a locking 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) It is also important that all hardware be 
tightened to the specified torque. Refer to torque 
specifications, paragraph 3-4 t. 

3-41. Torque Specifications 

a. Sla11darcl Torques for Studs a11cl Boil$. 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. Avoid excessive 
amounts of compound in blind tapped holes. 

Sites 
(dia. in.) 
1/4 

5/16 

3/8 
7/16 

1/2 

9/16 

3/4 

Torque 
(lb.·in.) 
15 - 100 

150-175 

275. 325 

400-450 

550. 600 
800. 850 

1000. 1050 

b. Svecial Torques fol" Stu els a.nd 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 lb. in. 
Main Bearing Stud . . . .. .. ... . .. . .  450 lb. 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 \vhen �dining 
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 resu bjected 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. 

Componeut Torque value 

Accessory drive gear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . - . - . - • . . . 400·450 lb. in. 

Accessory drive housing base nuts and capscrews . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . 27 5 lb. in. 
Acccsso1>' drive housing lo accessory drh•e housing bnse nuts . . . ..... . . ..... .  - ........ 275 lb. in. 
Camshaft bevel gear and cover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  275·325 lb. in. 
Camsh3ft drive inner gear plug . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. .  - . . . . . . 1300-1400 lb. in. 
Connecting rod bolt nuts - nllerna tcly tighten to 100· I 50 

lb. in., then to 600-650 lb. in .. then to . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . 1250·1300 lb. in. 
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Cylinder base nuts (use OE engine oil or CAA grease) • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Cylinder head oil drnln bolts • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  

Cylinder head oil drnin tube hose cl.1111p� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . .  

Damper housing to crnnkC3se . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Damper mounting caixcrcw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 

17an adapter to fan capscrcws . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Fon adapter to fan housing shaft nut ...................................... . 

F:in housing base 10 crankcase nuts ltnd cap:;crews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Fan housing to fan hou ing base nuh . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . .  

Flnrcd tube li1ti11g tube nuts 
l/8·inch rnbing, steel . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . .  

l/4·inch tubing, �•eel ..... . . .. . . . . . .... . . .. .. .. ...... ...... . . . . . . .  . 

I /2·inch lubing, steel . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  

Fla reel hose fittings 
No. 6 hose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

No. 8 hose . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

No. 16 hose ................................................... . 

I lywhcel adopter bolts (Model AVDS-1790-2DR) ............................. .. . 

nywhccl mounrlng capscrcws . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . .  

Fuel adapter rilling boll co injector nozzle ................ : . . . . . . . . . . . . . . . . . . . 

Fuel injector noZLIC nnd ret:iincr nut • . • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  

Fuel injcc1ion pump ba�e capscrcws . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  

Fuel injection pump c:ipscrews .......................................... . 

h1cl injl'etion drhe coupling hub nut ...................................... . 

Fl1cl injector tube clamps . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Fuel injector tube nuts lo pump head and nozzle . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Fuel injector tube support nuts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  - .. 
Fuel return tube 10 adapter on injector nonlc holder . . . . • . . . . . . . . . . . . . . . . • . . . • . . .  

Fuel return tube to bulkhead tube cross titting . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . .  

Oil pan baffle capscr.:ws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  

Oil pan mounting cnp�crews ........................................... . 

Oil pan mounting nuts (no lubril':llion) • . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  

Oil pump cluster gear shaft nut . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Oil pump dril'e gear nut .............................................. . 

Oil pump 10 crankcase . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  

Piston oiler nozzle to c13nkC3se . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Power inkeoff drive coupling s'clf·locking nut (late engines with 
7 /B·inch th reads) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  

Power 1akcoff drive coupling self-locking nut (early engines wlih 
3/4-inch threads) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  

Power takeoff spur gc:ir�haft bolts . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . • • . .  

Starter driven gearshaft nut .................•......................•.... 
Turbosuperchargcr oil inlet hose nipple . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . .  

Valve rocker adjusting screw lock nut . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  

Valve rocker CO\'Cr bc�ring capscrcws (4) .................................... . 

Valve rocker cover capscn:w {except for bearing capscr<:ws) . . . . • . . . . . . . . . . . . . . . . . . . . .  

640 lb. in. 
275-300 lb. in. 
2S-3S lb. in. 
225 lb. in. 
1000 lb. in. 
150 lb. In. 
600 lb. in. 
27S lb. in. 
275 lb. in. 

15·8S lb. in. 
135· 150 lb. in . 

450·500 lb. in. 

240·260 lb.'in. 
325-350 lb. in. 
375400 lb. in. 
1000 lb. in. 
1000 lb. in. 
300 lb. in. 
SOO lb. in. 
750 lb . in. 
600 lb. in. 
1000 lb. in. 
175 lb. in. 
300 lb. in. 
12S lb. in. 
100 lb . in. 
100 lb . in. 
120-125 lb. in. 
175 lb. in. 
225 lb. in. 
575-625 lb. in. 
700·780 lb. in. 
275 lb. in. 
125 lb. in. 

280-290 lb. fl. 

Prev:iiling torque 
plus 190 lb. ft. 
1000 lb. in. 
300 lb. ft. 
ISO lb . in. 
175 lb. in. 

27 5-325 lb. in. 
100 lb. in. 

NOTE oil or GAA grease or equivalent. 
On assemblies subjected to wire or cotter 
pin hole alinement, set torque wrench to 
low limit and torque nut. To facilitate 
alinement it is permissible to tighten nut 
to first hole beyond torque setting. 

Pipe th1·eud size 
118-27 

1/4-18 

3/8.18 

c. Standard Pipe Plug Torques (Using Thre<Ul 
Lubricant). Coat pipe plug Lhreads with OE engine 

ltl-14 

3/4·1" 
1.11.1r2 

Tmvue (//J,.i11.) 
ti0-80 

125-145 
l85-215 
250·280 
305-3·15 
500-1000 
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Section IV. REPAIR OF CRANKCASE ASSEMBLY 

3-42. General 

a. This section covers the repair of the crankcase 
assembly which consists of those parts that are 
machined with the crankcase. '!'hey 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 
the right side 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. 

3-43. Disassembly 

ci. 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 

I crankcase. Remove two pipe plugs (2). 

NOTE 
Model A VDS-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 a rope 
sling (fig. 3-14 7), with weight equally balanced, and 
remove crankcase from stand. 

3-44. Cleaning 

a. Refer to paragraph 3-36 for general instruc­
tions on cleaning the crankcase. Thoroughly clean 

I crankcase oil passages (fig. 3-148) using compres­
sed afr and brass wire probes. 

FigureS-144. E11gine nanto plate. 

I Pipe plug 
2 Pipe plug 

Figure S· 145. Removing or insl«lli ll{J pipe plugs. 

TA02l806 
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1 Pipe plug 
2 Pipe plug 

3 Pipe plug 
4 Pipe plug 

Fi{ltire 3-146. Removing or i118talling crnnkcaae oil gallery pipe plugs. 

l . . 
' 

• • 

Figio·e3-147. Removing or installing c11.mkcascfrom e11gine ovcrhattl 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 or gum 
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 (35, fig. 3-149), oil seal housing cap (4), oil seal 
housing support (28), main bearing caps (19 and 26), 

,-. 

. :� 
,• 

,-· 
.-· 
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and !·elated parts according to instructions cover­
ing castings in paragraph 3-37b, c, and d. 

b. Inspect the engine crankcase rods (13, fig. 
3-149), plate washers (12), nuts (11), and oil seal 
1·etainers (2) for damaged threads and other un­
serviceable conditions. Inspect injection pump 
base (2, fig. 3-150) according to instructions cover­
ing castings in parngraph 3-37b, c, and d. Inspect 
high oil pressure transmitter (1, fig. 3-150.1) and 
auxiliary generntor high oil pressure switch (4) for 
damage. Replace all parts found unserviceable. 

• 
D 
D 
D 
D 
D 

PIPE ?LUGS 

DRAIN LINE 

PISTOil COOLING LlrlE 

LINE TO FAN CLUTCHES, ADVANCE UNI-;" 
ANO CAMSllAFTS 
LINE TO CRANKCASE 11.Alll 
SLEEVE BEARINGS 

LINE FROM OIL PUl.IP 
T,\Q21Cl2 

F'igm·e J·148. Crankcase oil pussages - schematic diagram. 
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c. Inspection of Main Sleeve Bea1·ings. 

(1) Inspection of main sleeve bearing surfaces 
is largely a matter of judgment and experience. 
The following instructions will assist in determin­
ing whether a bearing is serviceable or whether it 
should be replaced. Replace any questionable bear-

25 

1 Bolt 
2 Oil seal retainer 
3 Inse1·t 
4 Crankshaft oil seal housing cap 

in gs. Separation bearing metal, or signs of possible 
separation, requires that the bearing be replaced. 

(2) Fine scratches on sleeve bea1·ing are not 
cause for rejection. Pitting or any other form of 
destruction to the bearing surface is cause for re­
jection. Replace bearings showing raised metal at 

20 Self-locking nut 
21 Fial washer 
22 Pipe plug 
23 Pipe plug 

14 
11 

TA021742 

5 Crankshaft oil seal housing gasket 24 Fial washer 
25 Slotted nut 
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G Expansion plug 
'1 Pipe plug 
8 Expansion plug 
9 Pipe plug 

10 Cotter pin 
11 Slotted nut 
12 Plate washer 
13 Engine crankcase rod 
14 Angle bracket 
15 Machine bolt 
16 Lockwasher 
1'1 Flat washer 
18 Slotted nut 
19 Bearing cap 

26 Bearing cap 
27 Packing 
28 Support 
29 Flat washer 
30 Capscrew 
31 lnsert 
32 Insert 
33 Slotted nut 
34 Flat washer 
35 Oil seal housing 
36 Flat washer 
37 Bolt 

Figure 3-149. Crankca11e and associated parts - 1'7plodc4 view. 

) 

) 

) 
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1 Crankcase assembly 
2 Injection pump base 
3 Oil transfer tube preformed packing 
4 Capscrew 
5 Lockwasher 
6 Transmission adapter gasket 
7 'l'ransmission adapter 
8 Engine timing pointer (Models 

AVOS-1790-2C and AVOS-1790-20 only) 
9 Timing pointer bolt (Models 

AVDS-1790-2C and AVOS-1790-20 only) 
10 Engine lifting eye 
11 Lifting eye bolt 
12 Nut 
13 Bolt 

TM 9-2815-220-34 

i 

14 Turbocharger support mount 
15 Self-locking nut 
16 Nut 
17 Dowel pin (Models AVOS-1790-2C and 

AVOS-1790-20 only) 
18 Slotted nut 
19 PisLon oil sprayer nozzle 
20 Pipe plug 
21 Elbow (Models A VDS-1790-2C and 

AVDS-1790-20 only) 
22 Pipe bushing (Models A VOS-l 790-2C 

and AVDS- 1790- 20 only) 
23 Engine high oil pressure transmitter 

(AVDS-1790-2C nnd AVOS-1790-20 only) 
24 Pipe plug 
25 Pipe plug 

10 

\1 
\JI 13 

\15 
16 

Figure S-150. Crankcase 011<1 auociatcd parts - cxplo<le<l vicw. 
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edges of scratches. Minute pieces of metal and dirt 
particles embedded in bearing surfaces are not 
cause for rejection. 

l High oil pressure transmitter 
2 Tee 
S Pipe elbow 
4 Auxiliary generator high oil 

pressure switch 

5 Pope elbow 
6 Bushing 
7 Nipple 

Figure 3-150.1. Preuttre tranamitter and preaaure Bwitch -
up/oded view, model AVDS-1790-tDR e11gi11e. 

I 

I 
I 

I 

\ 
4 

l Pipe plug 
2 Insert screw thread 
S Insert screw thread 

I 

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 
Beat-i'ng 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 bearing cap stud torque using a 
torque wrench as shown in figure 3-152. Torque on 
studs must be 460 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. 

\/I 
I 

,/ 
3 

4 Pipe plug 
5 Insert screw thread 
6 I nse,rt screw th read 

TA021745 

Figure 3·151. Crankcase a11d associated pai'ts -explotle<l ·view. 

3·70 Change 1 

) 

) 



Figure 3·152. Checking torque <1/ 111ai11 bearing cop JtudJ. 

(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 location 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 fe·eler gage (fig. 3·153). Clearance 
should be 0.004 to 0.008 inch. 

F1,;ure 3-153. Checking clearance between upper main thrUJt 

beoring flange and c1aukccue. 

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 a light 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 rod. 
Install a plate washer and a 9/16 slotted nut on each 
end of the rods (12 and 11, fig. 3-149). 

(10) Starting at the main thrust bearing cap, 
with aid of an assistant to hold the nuts 011 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 standard.'J 
(table 3-1). Replace bearings which do not meet these 
requirements. New bearings must also be 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 
bearing bores. Repeat dial bore check of new bearings 
installed. 
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Figure 3·154. Cltecki11g i11aide diameter of moin beori11g1.• 

Table 3-1. Crankco10 ASJembly Repair Standard.I 

fir. Rd. Slua and nu of Wtar 
No. letter Point of mruuremrnt n•• p&tU llmlta 

8-1-49 a Inside diameter of bearing bore in crankcase 4.7533 4.1538 • 

8-149 b Out11ide width of main thrust bearing cap and thrust bearing surface in crankcue 2.0240 2 . 0260 . 
3-149 c Inside diameter of starter idler gear and geoerator idler gor shaft bores in crank· 1.1808 1.1818 l.1824 

case 
8-167 a and q Outside pilot diameter of starter idler gear shaft and generator idler gear shaft 1.1804 1.1808 1.1800 
8-167 a and q< Fit of starter idler gear shaft and generator idler gear shaft pilots in crankcase bores 0.0000 .0014L .0022L 

3·174 e Thickness of main bearing half at center (refer to 3-174, 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 cf main bearing at proper torque tightness (90 degrees to split line) 4.2545 4.2575 4.2585 

(STD) 
0.003 undersize 4.2515 4.2545 4.2555 
0.010 U nderaize 4.24-45 4.2476 4.2485 

3·174 f Inside width of main thrust bearing face 2.0800 2.0320 . 
3-149 f·b Fit of main thrust bearing over bearing cap and thrust bearing surface in crankcase 0.0040L O.OOSOL • 

3-174 c-d Fit (oil clearance) of bearings on journals (refer to table 3·8) 0.0040L O.OOSOL O.OlOOL 
3-174 y Outside width of main thrust bearing 2.4860 2.2.880 2.484-0 
3-174 w Thickness of main thrust bearing flange (refer to 3-174, d·c, above) 0.2270 0.2290 
3-167 j Inside diameter of bearing bore in crankcase liner (starter) 2.8346 2.8858 2.8356 
3-167 p Inside of diameter of bearing bore in crankcase liner (generator) 2.8346. 2.8858 2.8356 
3-174 v-g Fit (crankshafl end play) of thrust bearing in journal (refer lo table 3·8) O.OllOL O.OlSOL 0.0190L 

Rotor IO puqnph s-37< for upl1n1tlon of 1ymbo!•. 

3·46. Repair 
Repair or replace damaged parts. Refer to 

paragraph 3·38d. table 3·2, and figures 3-155 1 
through 3· 157 when replacing crankcase studs. 
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Figure 3·155. Cra11kea�e at111/di11g, �� /tjl rear·e.t}Jloried v1t1to. 
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3.74 Change 1 

AVDS-1790-20R ONLY MODEL 

. 

. -� l .n '"ro11t view, d' � e,. ,, 6 Crankcase stud 
;;�./790·2D e119i11es. 

Pigure 
3-��DS-1790-2C and A 

3 

4 

) 
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Figure 3·157. Crc111kcau •tt1dding - bottom view. 

Table 3-2. Crankcase Standard Stud lde11tificatio11 

Fig. Ref. Selling No. 
No. No. height req'd S�ud size and length 

3-166 1 31/32 
3-166 2 5-7116 
3-166 3 6-118 
3-166 4 1-7/32 
3-155 6 1·518 

3-156 6 31132 
3-166 7 1-11132 
3-155 8 1·1/8 
3-156 9 9116 
3-156 10 31132 
3-166 1 8·6116 
3-166 2 2-29164 
3-166 3 15116 
3-166 4 5-112 
3-166 6 5-1116 
3-156 6 5-114 
3-166 7 4-19132 
3-166 8 2-1/2 

3-166 9 1/2 
3-157 1 6-5164 
3-167 2 17/32 
3-157 3 IS/16 

•Model AVDS.1790-2DR, 6 required. 
••Model AVDS.1700.2DR, 4 required. 

2 
2 
3 
2 

12 
2 
4 

161 
4 

4 
4 
4 

168 
8• 
4 
2•· 

1 
4 
6 

28 
12 

1 

318-16 (27/32} x 318-24 (7/8) x 1·314 

318-16 (15116} x 318-24 (13116) x 6-U4 
318-16 (15116) x 318-24 (13116} x f>.718 
318-16 (15116) x 318-24 (13116) x 2 
318-16 (29132) x 318-24 (I Ul6) x 2-U4 
318-16 (27132) x 318-24 (718) x 1-314 
7/16-14 (1) x 7/16-20 (314) x Z..U4 
J.12.13 (13116) x 112-20 (15116) x 2-1/4 
!5116-18 (19132} x 5116-24 (17132} x 1-1/8 
5116-18 (51164) x &16-24 (21132) x 1-5/8 
318-16 (15116} x :YS-2•1 (13116) x 9-1/8 
318-16 (1&16) x &18-24 (13116) x 3-U4 
112-13 (6&164) x J.12.20 (314) x 2-118 
318-16 (1) x 318-24 (1-3116) x f>.l/4 
318-16.(27132} x &18-24 (1) x 6 
318-16 (314) x &18-14(1) x 5-718 
518-11 (l-11132} x 518-18 (29/32) x 5-112 
318-16 (15116} x &18-24 (1U16) x 3-1/8 
&'16-18 (112) x &'16-24 (7/16) x 1 
9116-12 (l-318) x 9116-18 (1-13164) x 8-314 
li/16-18 (19132} x lillf>.24 (17132 x l·l/8 
7/16-14 (l) x 7/16-20 (314) x 1-31•1 
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3-47. Assembly 
. . 

a. Install one pipe plug (4, fig: 3-146) Model 
AVDS-1790-20 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 galle1·y holes located 

• on right side of crankcase except betwee n the 

mounting p11ds for cylinder Nos. 2R and 3R. Install • 
one pipe plug (2). fnstall two pipe plugs (I) in 
damper end of crankcase. Install Cl. pipe bushing in 
the oil gallery opening located below and between 
the mounting pads for cylfoder Nos. 1 R and 2R. 
Install a 90° elbow in the bushing with leg directed 
toward the front of the engine, refer to figure 

I 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. Disassembly. 

8 (I) Remove two bolts (6, fig. 3-l S8) attaching 
lifting eye (3) to trans missio n adapter (7). Remove 
lifting eye. Cut locking wire and remove two bolt s 
(5) attachi ng 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 tht'ough 3-38. 

c. Assembly. 
(1) If dowel pins (2, fig. 3-158) or resilient 

mounts(l)wel'e removed from transmis"sion 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 

I 
eye (3) ·on a dapter and install two bo lts (6) 
securing lifting eye on adapter. 

3-50. Starter Drive 

a. Disassembly. 
(1) Press the starter driven gearshaft from 

bearing cage. Using a suitable arbor press (fig. 
8-169), 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 Resilient mount 
2 Dowel pin (Models AVfl$.1790-2C 

and A VOS· 1790-20 only) 
3 Lifting eye 
4 Timing pointer (Models AVOS·l790· 

2C and AVDS-1790-20 only) 
S Boll (Models AVDS·l790-2C and AVOS. 

AVOS.1790-20 only) 
6 Boll 
7 Transmission adapter 

Fig1ffe 3·158. Removing or i11st11/li11g tm11smissio11 adapter 

lifting eye and timing pointer. 

) 
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Pig11rt 3-160. Preui11g starltr drivtn gearshqjlfrom 

ball bearing. 

b. Cleaning, Inspection, and Repair. 
(1) Refer to paragraphs 3-36 through 3-38. 

Fig11Ye 3-159. Pressi11g slurlrr tlrirt11 geurshajl 011d bearings 

fru111 bruri11g CClfll'. 

(2) lns,pect starter driven gearshaft, oil seal, 
and bearings against limits specified in repair 
standards (table 3-3). Replace parts not meeting 
these requirements. 

Table 3-3. Sta rt er Dri11M Gecrrsha,Jl Repcrir Standards 

Fig. Ref. Point of 
Component No. letter measurement 

Starter drive gearshaft 3-167 c Outside diameter of oil seal 
oil seal 3-167 f Inside diameter of seal bore in cage. 

3-167 f-e Fit of seal in cage 
Starter driven gearshafl 3-167 b Outside diameter of bearings 

bearing 3-167 c Inside diameter of bearing bore 
in cage 

3-167 b·C F'it of bearing in cage 
3-107 j Inside diameter of benring 

bore in crankcase liner 
3-167 b-j Fit of b!!aring in crankcase 
3-167 g Inside diameter of bearing 
3-167 h Outside diameter of bearing hubs on 

gearshaft. 
3-167 g-h F'it of benrings on gearshafl hubs. 
3-167 d Tooth width of starter drive gear. 

Refer lo 8r3 a h 3-37c for ex lanation of s •mbols. � gr p p 

Sizes and lits Wear 
of new pa11s limits 

2.1270 2.1310 . 

2.L2-IO 2.1260 • 

O.OOIOT 0.0070T . 

2.834 l 2.8346 . 

2.8346 2.8353 2.8356 

0.0000 0.0012L 0.0015L 

2.8346 2.8353 2.8356 

0.0000 0.0012L 0.0015L 

1.3775 1.3780 . 

1.3781 1.3785 1.3779 

O.OOOIT O.OOIOT O.OOOLL 
0.8700 0.8900 . 

c. Assembly. 
(l) Coat ball bearing with engine oil and posi­

tion bearing on bearing flange of gearshaft. Press 
lower balJ bearing (fig. 3-161) on gears haft using a 
suitable pressing sleeve on inner race of bearing. 
Coat upper ball bearing with engine oil and press 
bearing on opposite end of gearshaft in the same 
manner. 

seal on bore of bearing cage with lip of seal towards 
ball bearing seat. Carefully press oil seal (fig. 3-162) 
into cage until seal is tight against seal seat flange. 
Press starter driven gearshaft in the bearing cage. 

(2) Coat new oil seal with engine oil. Position 

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 
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Fig1trt' 3-161. l'r.,s11i11g bull bfa1·i11g11 1111sla1tr1·1fri1·t11 gf«rsliafl. 

suitable arbor press. Press gearshaft from the 
front ball bearing in a similar manner. 

(2) Clecrni119, inspection, a11d n�pair. Refer to 
paragraphs 3-36 through 3-38. 

(a) Secure generator holding tool (7, fig. 2-s: 
to workbench. Remove "V" band clamp frorr 
generator holding tool. Remove two plain nuts an< 
lockwashers and remove adapter and plate from 
holding tool base. Place generator drive gearshaft in 
base wilh gear teeth meshed with those in the base. 

3·78 Change 2 

Figure 3-16�. Pressi110 uil se«I i11t11 btari11g caqt. 

RlAR BALL 
BEARING. 

Figure 3-163. Pre1si11g grotm/111· 1/1frl' gr<U11/11ifl frn111 ball 
bearings. Moclrl AVDS-1790·.!C l:."11qi111'. 
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lnstall adapter and pla.te and secure with two plain 
nuts and lockwnshers 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 I 67 pound-feel torque. If rotation 
is less than 8°, or greater than 17°, the gearshaft is 
defective and must be replaced. Inspect gearshafl 
and bearings against limits specified in the repair 
standards (table 34). Replace parts not meeting 
these requirements. 

l "V" band clamp 
2 Torque wrench 

TA 1261631 

Figurt J./6J.J. Checkln1 gtntrotor drl�'t gurrrlto/t /or s/lppagt and 
rototfonal dt/ltetlon. 

Table J.4. Geuerotor Drive Repair Sta11darda, Model AVDS-1790·2C 

Fig. Ref. Point of Sizes and fits Wear 
Component No. letter measurement of new parts limits 

-
Generator drive 3·167 m Outside diameter of bearings on generator 2.8341 2.8346 . 

gearshaft, oil seal drive geanihafl 
and bearings 3·167 k Inside diameter of bearing bore in 2.8346 2.8353 2.8356 

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 Pit of bearing in crankcase 0.0000 0.0012L 0.00l5L 
3-167 n Outside diameter of be111ing hubs 1.3781 1.3785 1.3779 

on gearshaft 
3·167 ee Inside diameter of bearings 1.3776 1.3780 . 

3-167 ee·n Fit of bearings on gearshaft O.OOOlT O.OOlOT O.OOOlL 

Refer to paragraph 3·37c for explanation of symbols. 

Change2 3-78.1 (3-78.2 blank) 
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(3) Assembly. Coat all bearings with engine oil 
and press rear and front ball bearings on 
generator drive gearshaft. 

(b) Press generator drive gearshaft (fig. 
3-165) from front ball bearing using a suitable 
arbor press. Press gears haft from rear baU bearing 
in the same manner . b. i'rlodel AVDS-1790-:2D <wcl AVDS-1790-:iDR 

, Engines. 
. 

(1) Di.<tassembly. 
(a) Press generator adapter oil seal (fig. 

3-164) from adapter using a suitable arbor press. 

GE�ERATOR ADAPTLR 
OIL SEAL 

Fiu111·1• .t. /6.5. Pressi 11n g1•11er1.1.tw cll'i11e ye(l)-.�/11{/'I )him bull 
/J•mriny, ,;wde/ A \IDS-1790·20 crncl ..-1 VDS-1790-.!/JH e11yi11es. 

(2) Cleaning, iw1pecti1m, and 1·epair. 
(a) Refer to paragraphs 3-36 through 3-38. 

F'i(/111'1' 3·164. H11>1w1•i11{1 {Jt'llt'mlnr ad<t1>fcr oil .•eat, 111ndcl 
Al'OS-17!10-lD a11d A\IDS-179{1-!DR e11qi111•i;. 

(b) Inspect. generator drive gearshaft, oil 
seal, bearings and adapter ag·ainst limits specified 
in the repair standards (table 3-5). Replace parts 
not meeting these requirements. 

Vig. 
Component No. 

Generator drive :.l-167 

gearshnll, oi I :;e:-11 

and bearings :!·167 

:j.J67 

3. !(j7 

3-167 
3-H.i7 

3-167 

3-167 
:.!·167 

3-1G7 

3-1G7 

Tublc•;J.5. U1merotur Ol"ivl! Hepr1i1·Stu11<i!ln/;;, 
M11<lels A \IUS-17!1U-20 al!ll AVDS·l79U-:!DH 

Ref. Point of 
lette1· 111ensu remcn t 

x Outside diameter of bearings 

on generatordrivu gearshaft 

y Inside diameter of bearing bore in 

adapter 

x-y !"it ,,f l1�11ri11g in ndapttJr 

z I nsidc diameter of beating bore in 
crankcase liner. 

X·% Fit of hea ri ng in cnmkcase 

aa Outside diameter of bearing hubs on 

gearshaft 
bb Inside diameter of bca1·i11� 

bb·aa Fit of bearings on gearshaft 

cc Outside diameter of oil stJal 
dd Inside diameter of oil seal bore 

in adap ter 

cc-dd Fit of oil seal in adapter 

Refer to paragraph J.:J?t f<ir explanation of symbols. 

Sizes and lits Wear 

of new parts limits 

2.8341 2.8:!46 . 

Vl3•16 2.8353 2.S:356 

0.0000 0.0012L 0.0015L 
2.83,16 2.8353 2.8356 

0.0000 0.00121. 0.0015L 
L.3781 1.:.!785 l.:.!779 

1.3775 J.3780 • 

O.OOOlT O.OO!OT 0.0001 L 
2.2520 2.2560 • 

2.2490 2.2510 • 

0.00lOT 0.00701' • 
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Table 3-6. Gc11erato1· Adapter Stud lde1tli/icatio11, 

Models AVDS-1790-2D and i\VDS-1790-2DR 

Fig. Ref. Selling 
No. No. Height 

3-167 37 7/8 

(3) Assembly. 
(li) Coat ball bearings with engine oil and 

p1·ess front ball bearing (fig. 3-165) and rear ball 
bearing on gearshaft. 

(b) Press oil seal (fig. 3-164) into adapter 
until seal is ti�ht "':;"»'nst 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 dit·ected toward the side opposite 
the studs. 

3-52. Generator and Starter Idler Gears 

a. Discissembly. Remove retaining ring (fig. 
3-166), securing ball bearing in generator idler gear 
and press ball bearing from gear. Disassemble the 
starter idler gear in a similar manner. 

b. Cleaning, Inspection, cmd Repair. Refer to 
paragraphs 3-36 through 3-38. 

No. 

Rcq'd 

6 

Stud Size and Length 

318-L6 (1516'1) x 318-24 (518) x 13/32 

TA021623 (1) Inspect starter idler gear and bearing 
against limits specified in repai1· standards (table 
3.rn. Replace parts not meeting these require­
ments. 

FigareJ-./6'6. Removing ge11e.mlo>" idlerge<H· rela111ing1·i11g and 

ball lieari 11y. 

(2) Inspect generator idler gear and bearing 
against limits specified in repair standards (table 

3-7). Replace parts not meeting these require­
ments. 

Table 8·7. Ge11e1·ator crnd Sturt1>1· Jd/rl' Gears Repafr Sta11<lards 

Fig. Ref. Point. of Size:; and fits Wear 
Component No. letter measurement of new parts limits 

Generator idle1· gear 3-167 r Inside diameter of bearing b<Jre in 2.8334 2.83•16 2.83<18 
with bearings generator idler gear 

3-167 t' Outside diameter of bearing 2.83<11 2.8346 . 
Starter driven idler 3-167 l-r Fil of bea1ing in gea1· 0.0005L 0.0012T 0.0007L 

gear wilh bea1ings 3-L67 q Outside diameter of idler gearshaft 1.180t1 1.1808 1.1802 

3-L67 s Inside diamcler of bea1ing 1.1807 l.L811 • 

3-167 S·Q Fit of bearing on idler gearshaft O.OOOlT 0.0007L 0.0009L 

3-167 w I nsidc diameler of bQaring bore 3.;>.119 3.&133 3.5"40 

in idle1· gear 
3-167 u Outside diameter of bQaring 3.5427 3.5-133 . 
3-167 U·W Fit of bea1ing in gear 0.00061,, 0.0014T 0.0013L 
3-167 a Outside diameter of idler geai·shaft 1.1804 1.1808 1.1802 

3-167 v Inside diameter of healing 1.1807 1.1811 • 

3-167 v-a Fil of betuing on idler gcarshaft 0.0001'1' 0.0007L 0.0009L 

Refer to paragraph 3-37c for explanation of symbols. 

c. Assembly. Coat ball bearing (fig. 3-168) with 
engine oil and position bearing in bearing bore of 
generator idler gear. Carefully press bearing into 
gear until bearing seats against flange in gear. 

Secure bearing in gear with retaining ring (fig. 
3-166). Install the starter idler gear bearing in a 
similar manner. 
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1 Retainini; ring 
2 Ball beanni; 
3 Retainini; nng 

cc 
4 Ball beanng 
5 Slotted hex nut 
6 Starter idler gel!rshafL 
7 Preforme.d pack111g 
8 Ball beanng 
9 Starter driven gcarshnfL 

JO Woodruff key 
11 Bearin g cage 
12 Slotted hex nut 
13 Seal 
14 Starter drive gear 
15 Cotter pin 

3l Generat-0r drive gearshaft 
16 Gasket 

24 Machine boll 
32 Generator idler gcarshaft 

17 Flat washer 
25 Lockwasher 

33 Generator idler spur gear 
18 Self-locking nut 

26 Oil seal 
34 Starter idler spur gear 

l9 Starter adapter 
27 Machine boll 

35 Generator drive gcarshaft. 
20 Slotted hex nut 

28 Lockwasher 
36 Generator adapter 

21 Preformed packing 
29 Generator adupter 

. 
22 Self-locking hex nut 

30 Gasket. 
. 

. 8 and shq/?$ -e.i:ploded 111ew. 
23 Flat washer 

p· 3 167 Ge11erntorc111d starter id/era11d <lri vc1tgear 1g14re • · 

TM 9-2815-220-34 
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Figure 9-168. P>"essing boll Ilea ri 110 i11to ge11cratoricl/crgcM. 

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 
pl"ocecl ures. 

3-54. Disassembly 

a. Remove 24 connecting rod cap bolt self-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 a location 
number (fig. 3-170) on the side of one of the 
bosses. Fw example, "lR" 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 "lR" 
should be marked "IRR" and the bearing 
cap half for the same cylinder should be 
marked "lRC". If subsequent inspection 
indicates the bearings are reuseable, they 
must be reassembled in their original po­
sitions. If the connecting rod or cap mark­
ings are obliterated, restamp connecting 
rods and caps so that they can be installeq 
in their original positions. In addition, the 

) 

) 
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Figure 3-169. Removmg or installing connecting md assemblies. 

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
Rhle. 

TA021793, 

Figure 3·170. Connecting rod crnd bea,.ing location 11umbcr. 

b. 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 sp1ing. 

c. Remove six cotter pins and remove six bolts 
and slotted nuts securing retaining plugs (fig. 

Fi{lln-e3-J7 J. Removing on"nstalli11g cm11k8liajt oil se!il. 

3-172) in crankshaft connecting rod journals. Re­
move twelve retaining plugs from crankshaft con­
necting rod journals. 

NOTE 
Do not remove dowel pins (19, fig. 3-174) 
and straight pins (25) from crankshaft un­
lt.::>s inspection (para 3-56) indicates re­
placement is necessary. Dowel pins in 
flywheel flange end are secured with 
setscrews. 
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Fiy11 refJ-172. Removing c11· i11sta/li11g cnrnkshaj� oil retaining 
µlugs. 

3-55. Cleaning 

Refer to pru·agraph 3-36. Clean crankshaft oil pas­
sages with compressed air and brass wire probes. 

NOTE 
Care must be taken not to destroy 01· re­
move main and connecting rod bearing 
location markings. 

3-56. Inspection 

a. CrankslwJl. 
(1) Inspect c1·ankshaft for cracks with a mag­

nifying glass (five power magnification minimum) 
and a strong light Pay pa1·ticular 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 wear or 
damage that would indicate a bent 01· twisted con­
necting rod. 

(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 1 

blocks and measuring runout at center joumals 
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 repair standards (ta­
ble 3-8). 

b. Connecting Rods and Bearinys. 
(1) Becirings. Inspect connecting rod bearing 

halves (fig. 3-170) in the same manner as described 
for main sleeve bearings (para 3-45c). Apply a thin 
coating of Prussian blue, Part No. MI L-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). A">­
semble rod and cap, and torque tighten to 1250-
1300 pound-inches. Check bearing inside diameter, 
using a dial bore indicator as shown in 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 3-45d). 
Replace any bearing that does not make at least 75 
percent contact. 

Figure S-173. Checking co1111ecli11g rod brnri11g bore 11si11g dial 
bore indicator. 

) 
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l Machine bolt 
2 Retaining ring 
3 Damper plate 
4 Spur gear (coupling) 
5 Torsional vibration damper 
6 Bearing sleeve 
7 Bearing sleeve 
8Spu r gear 

24 

9 Flywheel 
IOSpurgear 
11 Mat'hine bolt 
12 Lock plate 
13 Machine bolt 
14 Oil seal 
15 Bearing sleeve 
16 Bearing sleeve 

17 Engine crankshaft assembly 
IS Setscrew 
19 Grooved dowel pin 
20 Crankshaft 
21 Cotter pin 
22 Slotted hex nut 
23 Crankpin plug 
24 Machine boll 

25 Pin 
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26 Power takeoff spur g.:!arshnft 
(Model AVDS-1790-2DR only) 

27 Flywheel adapter (Model 
AVDS-1790-20R only) 

28 Engine flywheel (Model AVDS-1790-
2 DR only> 

29 Machine boll (Model AVDS-1790-2DR only) 

Figure :1-174. Cra11ksltajl as�embly,_tlywlteel, dc1mper, be11ri11gs a11</ a�sociate1/ purls -e.rp/0</ed 1•irw. 

(2) Connecting rod assembly. 
(a) Check connecting rod bearing bore w;th 

a bore dial indicator against limits specified in re­

pair standards (table 3-8). 
{b) Check rods for crncks and for twisted or 

bent condition. Bent or twisted connecting rods 

must be replaced. Under no circumstances should 
connecting rods be straightened. Destroy any rod 
found damaged to insure it will not be reused in an 

engine. 
(c) Check dimension between centerline of 

small and large end bores (fig. 3-175). This dimen­
sion must be 10.998 to 11.002 inches. Destroy any 

rod that does not meet this limit to insure it will not 
be reused in an engine. 

(<l) inspect piston pin sleeve bearing for pit­

ting, galling, scoring, or discoloration. Mark dam­
aged bearings for replacement. 

Tuble 3·11. Co1111ecti11q Rods, Cra11ksltajl and Associated />arts Repair Standards 

F'ig. Ref. Poinl of 
Componenl No. letter measurement 

Crankshafl 3·174 I: Ou1sidc diameter of llywheel hub on crankshaft 
J-174 rn Inside diameter of cranksha(r pilot bore in llywheel 
3-174 m-k Fir of flywheel on crankshaft 
3·17-1 u Inside diameter of dowel pin holes in crnnkshGft hub, 

flywheel and gearshafl 
STD 

Sizes and fits Wear 
of new parts limits 

7 .9980 7 .9990 7 .9970 
8.0000 8.0010 8.0020 
O.OOIOL 0.U030L 0.0050 L 

0.6245 0.6255 . 
Chango 1 3·85 
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Table .J.8. Com1ecti11g Roru, Cn111kaha.ft and Auociattd Parta RepairSl411ckir<U -Co1iti11ued 

F'ig. Hef. Point of Sizes and fits Wear 

Component No. letter measurement of new parts limits 

0.005 o\'ersize 0.6295 0.6305 . 
0.0 I 0 ovcrs1tc 0.6345 0.6355 . 

3-174 I Out�i<le diarncler of dowel pin 
S'ID 0.6255 0.6257 . 
0.005 owrsize 0.6305 0.6307 . 
0.0 I 0 oversize 0.6355 0.6357 . 

J-17.J l·U Fil of do\\ cl pin in crJnksJ13fl hub 
STD 0.0000 0.0012T . 
0.005 over Sile 0.0000 0.0012T . 
0.0 I 0 over site 0.0000 0.0012T . 

3-174 r I n<ulr di.11nc1cr of dowel pin holes In Oywheel or 
nrwhecl �d3pler 

SID 0.6262 0.6272 . 
0.005 ovcrsiu 0.6312 0.6322 . 
0.0 JO 0\'CfSllC 0.6362 0.6372 

3-174 I Oul\1{C cliameltr of Jo\\ cl pin in c r ankshafl 
STD 0.6255 0.6257 . 
0.005 oversi1c 0.6305 0.6307 . 
0.0 I 0 o,·ersizc 0.6355 0.6357 . 

3-174 l·r I al of dowel pan an Oy" heel or flywheel adapler 
STD 0.0005L 0.0012L . 
0.005 ovcrsaze 0.0005L 0.0012L . 
0.0 I 0 ovcrsi1c 0.0005l. 0.0012L . 

3-174 p ln>ide d1ameler Of JO\\ cl pin hole in lransmission dravc 
gcarsh3fl 

STD 0.6262 0.6272 . 
0.005 0\'CISIZC 0.6312 0.6322 . 
0 0 I 0 oversi1e 0.6362 0.6372 . 

T ransrn1�saon 3-174 I OuH1de d1arne1er of dowel prn tn crankshafl 

gearshaf1 
SID 0.6255 0.6 257 . 
0.005 ovcrsitr 0.6305 0.6307 • 

0.0 I 0 ovusiz� 0.6355 0.6j57 . 

3-174 l·p hi of dowel pin tn 1ransn11ss1on drive g�rshafl 

STD 0.0005L 0.0012L • 

0.005 overme 0.0005L 0.0012L . 
0 010 overmr 0.0005l. 0.0012L . 

T ransmission 3-174 s Inside d1ame1cr of 1ransm1nion accessory drive 2.8338 2.8346 • U350 

m c 

gurshaft gcarshafl pllol bore in rrankshafl 

1ankshaft 3-174 n Oucside diameter or hub on lransmission Accessory drive 2.8320 2.83'.lO 2.8315 

gearshilfl 
3-174 n-s hi or 11amm1\sion accessory dri\c gearshaft in crankshaft 0.0008L 0.0026L 0.003Sl. 

3-174 3 Inside diameter of crank�haft pitol bore in damper 4.2515 4.2525 4.25 35 

J ,);) "' 3-174 b Oulside diamelcr of damper hub on crankshafl 4.2490 4.2510 4.2475 

( 3· 1 74 �-b Fil of damper on crankshafl 0.0005L 0.00351 0.0060l .. 
3-174 c Ou1s1dc tharne lcr of main bearing journals on crankshaft 

STP 4.2495 4.2505 4.2485 

0.003 undcrsrtc 4.2465 4.2475 4.2455 

0.010 undcrsi1.e 4.2395 4.2405 4.2385 

3-174 C·<l Fil (oil clear3ncc) of hearings on journals (refer 10 !able 3· I) 0.0040L 0.0080L 0.0IOOL. 

3-IH y OulSide d1ame1er of con nee ling rod journ.is on crankshafl 
STD 3.7495 3.7505 3.748S 

0.003 undersizc 3.7465 3.74 75 3. 1455 

0.010 undeuiie 3.7395 3.7405 3.7385 

3-174 i ln\adc diameter of crankshafl pilot bore in accessory drive 9.7500 9.7 520 9.7530 

gear 
3-174 J Outside diameter of accessory drive gear mounling nangc 9.7480 9.7500 9.7470 

on crankshafl 
3-174 l·i Fal of accessory drive gear on crankshafl 0.0000 0.0040L 0.0060l. 

3.174 g Inside w1d1h of main t hrus1 crankshafl journal 2.4990 2.5010 2.5030 

3-174 v-g hi l(':anksh3f1 end play) of thrusl buring in joumnl 0.01 IOL. O.OISOL 0.0190l. 

) 

I rcfc r to I able 3· 1 l 
Sec foot note at end of 1able. 

) 
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Tab/,, S·/I. Cu1tlll'l'li110 l?ods, Cra11k111iaJ2 at1d Associalecl Part� Ucµafr Stamfon/s - Co11li1111ed 
. F'ig. Ref. Point of Sn.cs and lits Wear 

Com11onenl No. let ter me asu remcnt of new parts lim its 

3· 174 h 1 nsid..: wid 1 h of .:onncl'I ini; rod journal or �rank �hnfl 3.11170 3.1510 3.1520 
Conn�<'tllll! r.111. 3-183 l' I !11i:k ncs• of bear mg at c.:nter 

lh.'Jnng�. anll SID 0.170 3 0 .1708 0. 1698 

bolts 0.003 unJ<'r�iu 0.1713 0 .17 18 0.1708 
0.010 undersi'Zc 0. 1 748 0.1753 0.1743 

3-183 x rt11ckncss or bearing) al ends (lo be 0.0003 lo 0.0006 

lc's l han "c "J 

3-183 ua Inside diameter of bearing at proper torque tightness 

.-
STD 3.7546 3.7 568 3.7573R.: 
0.003 undersize 3.7516 3.7538 3.7543Rc 
0.0 I 0 undcrsizc 3.7446 3.7'168 3.7-l73Rc 

3·174 y 011 clearance between bearing and journal 0.00-llL 0.0073L 0.0088L 

3-183 7 

3·183 y Outside width of connecting rod 1.56 70 1.5690 • 

Conn.:cting rod. 3-174 h Side clearance of (two) rods on crankshaft journal 0 0090L 0.0 l 70L 0.0200L 

bearings. a1.d 3·183 Allowable twist of connecting rods 0.0005 per in of b�aring lcnllth. 

bolls (NO strnigh tening pcrmillcd) 
3·183 a - I n�idc diameter of connecting rod (crankshaft end) at proper 4.0941 4.0946 • 

torque tightness 
3-183 e - Inside di3tneter of connecting rod (piston pin end) 2.2495 2.2505 . 

3-183 b - lm1de d1ameh:r of bolt hole in connecting rod nnd cap 0.6248 0.6253 • 

3-183 d Outside diametet of connrcting rod boll 0.6244 0.6246 . 

3·! 83 b·d Ft1 of boll in rod Md cap 0 .0002L 0.0009L • 

3-183 v Outside diametl!r of split sleeve beari.ng must be press fii 
in bore. llurnish to scat sleeve bearing prior to finish 
diameter 

3-183 w - Inside diameter of bushing-type sleeve bearing 2.1275 2.1277 2.1280 
3-183 f Ouuidc diameter of piston pin 
3-183 W·f Fit of pin in be�nng 

Refer to paragraph 3·37c for explanation of symbols. 

3-57. Repair 

a. Cran ksllafts. 
(I) Replace crankshafts that arc deeply 

scratched, nicked, burred, scuffed or galled. Minor 
imperfections in lhe journals may be repaired by 
polislting wHh a crocus cloth dipped in clry-clean-

D ing solvent (P-0-680, Type JI). 
f (2) Replace dowel pins (19, fig. 3-174) and 

straight pins (25) in crankshaft nange if pins do 
not fit securely in nangc, or are out-of-round. 
Replace dowel pins which are not within limils 
specified in the repair standards (table 3-8). 

NOTE 
The headless grooved dowel pins in the 
flywheel end flanges are available in 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 rtywheel and 
tt·ansmission drive gears haft accordingly. 

(3) Replace a cracked crankshaft or a 
crankshaft showing evidence of wear due to bent 
or twisted connecting rods. 

2.12 50 2.1252 
0.0023L 0.0 027L 

b. Connecti11g Rods ancl !Jelt»'ings. 
(1) Connecting rod bolts. 

2.1248 
0.0042L 

(a) Replace bolts that do not fit snugly in rod 
and cap. 

(b} Replace bolts that h a v e  damaged 
threads, galled pilot diameters, or diameters that 
·are not within limits specified in repair standards 
(table 3-8). 

(c) Replace bolts that are cracked, scl'atche<l 

or show any evidence of stretching. 
(2) Connecting rod bea1·ings. 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 01· distorted. Straightening 
of connecting rods is not pe1·1nitted. 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. 3-1"/4.l). Bur­
nish to seat bearing, then finish ream to 2.1275 to 

2.1277 inches. Connecting rod bore center dimen­

sion (fig. 3-176) must be maintained. 
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MANDREL ASSEMBLY 

FOR BEARING 
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�..,..,,.- BUSHING-TYPE 
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GUIDE PLATE 

r 
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Figure 9-171,.1. Removi11y or installing b11slti11g·type bea1·i11u 
using improvised tool. 

3-58. Assembly 

a. Cninkslwft. 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. 

f>. Crankshajl Oil Seal. Apply a light coating of 
automotive and artillery grease (GAA), Specifica­
tion f\11L-G-10924, to new crankshaft oil seal (fig. 
171 ). lnslall oH seal on crankshaft with closed, or 

flat. side toward flywheel flange. Position a new 
seal spring, around crankshaft as shown. Turn one 
end of spring one-half turn clockwise Ctnd the other 
end one-half turn counterclockwise. lnsert male 
end into female 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 idcnti fying 
number. Connecting rod Nos. IR and lL are as­
sembled on the journal at the damper nange end of 
the crankshaft.. Right bank rods (marked H) are 
installed on the damper flange side of journal. 

NOTE 
All location numbers must be visible from 
the oil pan side when crankshaft and rods 
are installed in the crankcase. 

(2) Position connecting rod cap, with bearing 
installed, on journal and mate it with the cone­
sponding rod. Secure rod and cap with two rod bolts 
and hexagon nuts. Lubricate the rod bolt t.hreads 
and nut seat with a light coating of automotive and 
artillery grease (GAA), MIL-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 REAMWG, 
LUBRICATE THREADS ON 
CONNECTING ROD BOLTS 
AND NUTS WITH OE-30 TYPE 
ENGINE OIL OR GAA-GREASE 
AND TIGHTEN NUTS TO A 
TORQUE OF 950 LB.IN. 

4.0941 MIN. 
4.0946 WIX, 

L ............... 

10.99B MIN. 
11. 002 !'AX. 

TA034295 

Figure 3-175. Co1111tcti11g rod bore ce11ter dimt11sio111. 
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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 clea1·ance. 

Figure3·176. Cltrcking co1111l'C'li11g i�xt sidr cl1'urn11cr. 

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. 

3-60. Cleanlng and Inspection 

a. Cleani71g. Refer to paragraph 3-36. 
b. Inspection. Refer to paragraph 3-37. 

(1) Torsional vibration damper. Inspect tor­
sional vibration damper (6, 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.l)Flywheel aclcipter. Inspect flywheel adap­
ter (27, fig. 3-174) for elongated dowel pin holes or 
loose dowel pin. Inspect flywheel adapler against 
limits specified in repair standards (table 3-9). He-
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A!IGULAR I 
ttl)f tl.IPMTAIH 
DA"l'ER HO\.ICA 1Lll 

viscous oAMPlR ·T,/\021135 

THIS IS HOT A fLYfHECL 
OQ HOf US( �A�ERS 

· DRIFTS OR PRY8ARS 

TO INSTALt. OR REMOVE 

f'ROM CRAHKSHAf T 
TA021131 

Fig11r� 3·178. Torsional vibratio11 damper wan1i11g data. 

I 
place flywheel adapters not meeting these stand­
ards. 

its specified in repair standards (table 3-9). Replace 
gearshaft if it does not meet these requirements. 

6 

(3) 1'rcmsmissio11 drive gearshaJL Inspect spur 
gear (10, fig. 3-174) for oversize 01· out-of-round 
dowel pin holes. Mark dowel pin holes for repair. 
1nspect transmission drive gearshafL against Jim-

(4) Acce111101·u drive sv11r geco·. Inspect acces­
sory drive spµr 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
quirements. 

Table 3-9. Torsionnl \fibmtio11 Dn111per, n!lll'ltee/, Accessurv D•·ive Gear. 11111/ 7'1·un$11ti.��iv11 D1fr" Gr1m1haj) Rtµufr Stn11<fards 

F'ig. Ref. Point of Sizes and fits Wear 
Component No. leller meas urement of new parts limits 

Torsional vibration 3·174 a 1 n,id� drn111c1cr of �runk>h�ri plil•l bor� in .tumpcr 4.15 IS ·US25 4.2535 

damper 
)·174 b 011hi1k li1:unc1cr of d:omper hub on .:rank,hafl 4.149(1 4.2510 4.24 75 

3· 174 3.IJ Fit ol damper on rrJnkshaft 0.000.SL 0.003.SL 0.0060L 

Flywheel 3.174 k Ouh1d\' dia11w1cr of llyw!l.:el hub on cr4nkihafl 7.9980 7.9990 7.9970 

3.174 111 losllk Jiani.:tcr of o:rank�h3ft pilot bor..: in 11ywhccl 8.0000 ll.0010 8.0020 

3· 174 k·nt Fil of llywlwd on crankshaf1 O.OOICIL 0.00JOL 0.00.SOL 
J. J 74 'I l'lywh�cl run,1111 0.0000 0.0150 0.01.SO 

)·174 r ln<ide J1amc1..:r of dowel pin holes in nyw!l.:d, or flywheel 
JJaptcr 

3·174 r ln,iJc J ialll�lcr ofdo\\el pin holes in nywhc.:I 
STD U.6262 0.6272 . 
0.005 llVCl\Ul! 0.6) 12 0.6322 . 
0.0 I 0 OVChllC 0.6362 0.6372 

Flywhe el 3.174 l Outside Jiamcter of dowel pin in crankshaft 
STD 0.62.S5 0.6257 . 
0.005 oversize 0.630.S 0.6307 . 
0.0 I 0 oversiie 0.635.S 0.6357 • 

3·174 H ril of dowel in flywheel, or nywhcel adapler 
3·174 H Fit of dowel pin in flywheel 

STD 0.0005L 0.0012L . 
0.00.S oversize 0.0005L 0.0012L . 
0.0 J 0 OVC r\iZC 0.0005L 0.0012l • 

Accessory drive 3-174 j Outside diamel.:r of accessory drive gear mounling 9.7480 9.7.SOO 9.7470 

flange on crankshaft 
3·174 z Inside diameter of crank ma ft pilot bore in accessory drive 9.7.SOO 9.1520 9.7530 

gear 
3·174 Z·j Fil of accessory drive gear on crankshaft 0.0000 0.0040L 0.0060L 

See foot note al cntl of tnbl�. 

3·90 Change 1 
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Table 3-9. Torsio11al Vibration Damper, 1"l111d1eel, Accessory Drive Gear, 

a11<l Tmnsmission Drive Gearshafl RepairStc111dard8 -Continued 

Fig. Ref. Point of Sizes nnd fits Wear 
Component No. letter measurement of new parts limits 

Transmission 3·174 n Outside diameter of hub on transmission accessory 2.8320 2.8330 2.8315 

genrshaft drive gearshnft 

3-174 s Inside diameter o f  transmission acc�ssory drive 2.8338 2.8346 2.1!350 

gearshaft pilot bore in crankshaft 
3·174 n·S Fit of transmission 3ccessory drive gearshaft in 0.0008L 0.00261. 0.0035L 

crankshaft 
3-174 p Inside diameter of dowel pin hole in transmission drive 

gearshaft 
3-174 p Inside diameter of dowel pin hole in transmission dril'I! 

genrshaft 
STD 0.6262 0.6272 • 

0.005 oversize 0.6312 0.6322 • 

0.0 I 0 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 • 

0.0 I 0 oversize 0.6355 0.6357 . 

3-174 t-p Fit of dowel pin in transmission drive gearshaft 
STD 

0.005 oversize 
0.0 I 0 oversize 

Refer lo paragraph 3-37c for explanation of symbols. 

3-61. Repair 

a. Gene�·al. Refer to paragraph 3-38. 
b. Torsional Vibration Damper. Replace tor­

sional vibration damper when it does not conform 
to limits specified in repair standa1·ds (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. 

o. Flywheel ancl Transmission D-rive Gecirshaft. 
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-

0.0005L 0.0012L . 

O.OOOSL 0.0012L • 

O.OOOSL 0.0012L . 

mission drive gearshaft to install the replacement 
oversize pins. 

d. Transmission Drive Gecirshaft B1,shing-Type 
Becwing. When the gearshaft bushing-type bear­
ing needs replacement, use a suitable arbor and an 
arbor press to remove bushing-type bearing as 
shown in figure 3-179. Press new bushing-type 
bearing into gearshaft using arbor press as shown 
in figure 3-180. Ream the bushing-type bearing 
from 1.3775 to 1.3780 inch after installation. When 
oversize 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 D1·ive Gectr. Refer to paragraph 
3-38g for repair of accessory drive gear. 
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Figure !l·l '19. Press111g bushi11g-type beari11g fro111 lnmsmiuio11 

drive gearshaft, model AV DS·l 790-2C 

aitd A \!DS.J790·2D engi11(',q, 

Figure3·180. Preui11g bushing-type btari11g i11lo tru1mnissio11 

driue gearshafl, model A VDS-1790·2C 

cmd AV DS-1790-20 engines. 

Section Vll.1. REPAIR OF POWER TAKEOFF 
DRIVE HOUSING 

3·61.1. General 

This section covers the repair of the fuel pump 
drive housing. Specific 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. Dlsassembly 

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). 

) 
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'\\J 8 �� 
12 

13 
- b 

�� � 14 

---� � 
16 � 

24 22 

1 F'Uel pump drive housing 
2 Encased plain seal 
3 Bevel gearshaft 
4 Fuel pump drive bevel gearshaft adapter 
5 Flat washer 
6 Hex11gon slolted plain nut 
7 Cotter pin 
8 Flat washer 
9 Hexagon slotted plain nut 

10 Cotter pin 
11 Spur gear 
12 Gasket 
13 Bushing 

14 Pipe to tube elbow 
15 Hose assembly 
16 Pipe to tube elbow 

15 

17 Fuel pump bevel gearshafl adapter 
18 Preformed packing 
19 Bevelgearshaft 
20 Plain stud 
21 Plain stud 
22 Shaft half coupling 
23 Flat washer 
2·1 Hexagon self-locking nut 
25 Hexagon self-locking nut 
26 Flat washer 

TA05560lf 

/i'igll re .t-180.J: Fut'i pump drive huusi 11g a1td associated parts -e.rplodrd view. 111ude/ A\! DS· I l!JU.JDR 1•ur1im'. 

b. Remove and discard cotter pin (10). Remove 
hexagon slotted 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 to 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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Tab/e3·9.I. Po11'crT<1kco}lDrfre Ho11si110 Stud ltlentificC1tion 

�··� Ref SettinJ.t No. 
:.;o. No Height roq'd. Stud me and l•n"' h 

3-180.1 20 1-1.18 .1 6.116-18(-191&1) x 5116-2-1(5.1:&1x1-21>:32 

3-180.1 21 2332 2 114-20(37/&t) x 114-28(35 6-1) x l-3116 

Tobie 3-9.'l. Po1cer 7 JkeojJ D»il'c Housing Ri:pair Stamlards 

Fig. Ref. PoinLof Sizes and lits Wear 
ComponenL No. teller measurl)ment of new parts limits 

Spur gtmr nnd fuel pump 3·180. l n Outside diameter of shaft on spur gear 0.8090 0.8100 0.8085 

thfre bent genrshnfL 
adapter 

3-180.1 b Inside diameter of bore in fuel pump dri ve bevel 0.8120 0.8130 0.81-15 

gearshaft adapter 
3-180.1 a·b Fil of gear in ndapter 0.00201, 0.00-IOL 0.0050L 

3-180.1 a - b End play after assembly 0.0020 0.0050 0.0070 

Be,·cl gcnrshnft and fuel 3-180.J c Outside diameter of shaft on bevel gears haft 0.7·165 0.7'175 0.7460 

pum1> bevel gearshaft 3-180.1 d Inside diameter of bore in fuel pump be,•el gear· 0.7495 0.7505 0.7510 

11dapter shaft adapter 
3·180.1 C·d Fitofgearshaftin adapter 0.0020L O.OO·IOL 0.0050L 

3-61.5. Assembly 

(1. Install new encased plain seal (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 
gcarshaft adapter (4). Install bevel gearshaft (3) 
and secure with flat washer (8), hexagon slotted 
plain nul (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 nu ts (7) and new 
cotter pins (8). 

c. Install new preformed packing (18) in groove 
on fuel pump bevel gcarshaft adapter (17). Install 
bevel gcarshaft (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 VIII. REPAIR OF PISTONS, RINGS, AND PISTON PINS 
3-62. General 

This section covers the repair of the pistons, rings, 
and piston pins. Speci fie instructions on disassem· 
bly, cleaning, inspection, repair and assembly ac· 
company lhe repair operations. Repair standards 
of individual components follow the inspection 
proccdu res. 

3-63. Disassembly 

a. Check to see if compression rings and oil 
control ring are free in piston grooves before re· 
moval. l\lark ring grooves of sticking rings for 
further detailed inspection. Place jaws of re­
mover and replacer Part No. 7950177 in the end 1 

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 g1·oove location. Remove two intermediate 
compression rings and oil control ring in the 
same manner. 

3·94 Change 1 

1 

REMOVER A�O REPLACER�• 

OIL COllrtlOL RlllG 

Fig11 re3-18 I. Rr111111·i11g u1· i11stolling pisto11 cu111prrssion rings 
11si119 1·<·111111>1lt'<Jt11i l'ffl/uc:cr. 

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 soaking in carbon. 

) 
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Figure3·182. Renwt•ing or i11stal/i11y oil confro/ piston ring 

ex pa 11der spiing. 

removing compound, Specification MIL-C-25107. 
(Ord Type 1 ). 

WARNING 
Use gog·glcs, rubber gloves, and rubber 
apron when cleaning parts in cal'bon re­
moving compound. Provide adequate 
ventilation. Avoid inhalation of fumes 
and skin contact. If compound is splashed 
on skin, flush with fresh wate1· and wash 

with alcohol. Alcohol containing 2 to 3 

percent camphor is preferable. 

TM 9·2815-220-34 

b. Scrape remaining carbon deposits from piston 
ring grooves with a scraper 01· broken piston ring. 
Be carefu 1 not to sc..atch or gouge 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 jn dry-cleaning solvent 
,. (P-D-680, Type 11). U 

3-65. Inspection 

NOTE 

lt 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-t 82. I for stamp .locations. 

NOTE 

Early pistons supplied as individual spare 
parts were not stamped to indicate 
weight. To insure that all pistons used 
for replacement are properly matched by 
weight, all uncoded pistons nrnst be 
weighed and code stamped before being 
installed in an engine. lf 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 accon.fance with Table 3-9.3. 
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OVERSIZE 
IDENTIFICATION STAMP 
( . 010, . 020, . 030, OR 
.040 IF OVERSIZE, 
OTHERWISE BLANK) 

OVERSIZE 
IDENTIFICATION STAMP 
(. 010, . 020, . 030, OR 
. 040 1 F OVERSIZE ,--==:;�+---':------t� 
OTHER\'IISE BLANK) 

OVERSIZE 
IDENTIFICATION STAMP 
(.010, .020, .030, OR--­
.040 IF OVERSIZE, 

OTHERWISE BLANK) 

ULTRASONIC INSPECTION 
STAMP (U) 

PISTON WEIGHT CODE 
IDENTIFICATION STAMP 
(REFER TO TABLE 3-9.3) 

PISTON WEIGHT CODE 
IDENTIFICATION STAMP 
(REFER TO TABLE 3-9.3) 

ULTRASONIC INSPECTION 
STAMP (U) 

ULTRASONIC INSPECTION 
STAMP (U) 

TA2656971 

Fig11re 3-182. l. 01•ersize a11d weigl!r code ide111ifica1io11 locatio11s. 

3-94.2 Change 3 
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b. Inspect piston (9, fig. 3-183) for cracks, flaws or 

distortion. Use a magnifying gJass and a strong 
light. Smail cracks will show under the light as 
irregular or dark streaks. Inspect the top (tapered) 
ring groove using piston ring gage, part number 
12254 296 (fig. 3-183. I). I nserl 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 
measurement checked against limits specified in 
repair standards (table 3-1 I). Check the second, 
third, and fourth ring grooves against limits 
specified in repair standards (table 3-11 ). Inspect 
piston for damage or broken ring lands, nicks, burs, 
or scratches. Inspect piston pin bores for wear, 
cracks, or abrasions. Replace piston if 
unserviceable. 

I Nul, extended washer 
2 Cap, connecting rod 
3 Bearing, sleeve 
4 Rod,connecting 
5 Bolt, connccling rod 
6 Bearing, sleeve 
7 Ring, piston pin retainer 

TM 9-2815·220-34 

8 Piston pin 
9 Piston 

10 Ring, piston oil control 
11 Ring- piston compression 
12 Ring-piston compression 
13 Crankshaft connecting rod 

assembly 

F'ig11re3·1113. Pi11tu11, C'111111f'1·ti11111:m1 ui1Cl a;;sociatecl parts­
e.cp/otle<l view. 

Table 3·9.3. Piston Weigllt Code Identification Chart 

PISTON PISTON PISTON 
STAMP WEIGHT STAMP WEIGHT STAMP WEIGHT 
CODE LBS. CODE LBS. CODE LBS. 

5 7.75 B 7.93 H 8.11 

7.76 7.94 8.12 

7.77 7.95 8.13 

4 7.78 c 7.96 J 8.14 
7.79 7.97 8.15 

7.80 7.98 8.16 

3 7.81 D 7.99 K 8. 1 7 

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 

1 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 

7.91 8.09 

7.92 8.10 

Change 3 
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USE END OF TOOL 
IDENTIFIED AS 

TOP 
TAPERED RING GROOVE GAGE 
PISTON NO. 1168394.3 ONLY 

TA055584 

Figure 3·183. J. Clrecki11g piston top ring groove using tapered piston ring gage. 

Ii c. 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. I nstal I 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 ofring (fig: 3-181) and install oil control 
ring in bottom piston l'ing 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). 'I'he 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 th'.an 
normal !clearance� indicates probable damage or 
breakage at the ring land. 

3·96 Change 3 

TA021792 

Figure 3·184. Checki11g piston 1ing side clearance. 

) 
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(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 measul'e 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 a different size ring. 

TM 9-2815-220-34 
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TA021758 

FigureS-185. Measuring pisto1t 1ing e1ulgapusillg pisto11 ri11g 

gage. 

Table :J-10. Piston ri 119 gages 

Ring gage 

10912589 

10912589-1 

10912589-2 

Gage 
identification 

5. 7500 and 5. 7700 

5.7600 and 5. 7800 

0.7500 and 5.7900 

Ring size 
identification 

Standard and 0.020 in. oversize 
0.010 a11d 0.030 i11. over:size 
Standard and 0.040 in. oversize I ��������----'���������---'---���� �����-

cl. 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). 

Table 3-J J. Pistons, Pisto11 Rings a11d Piston Pi11s Repair Sta1idanl.� 

Fig. Ref. Point of Sizes and fits 
Component No. letter measurement of new parts 

Piston 3-183 u Diameter at bottom of skirt 90 

degrees to piston pin 
STD 5.7410 5.7420 

0.0100 oversize 5.7510 5.7520 

0.0200 oversize 5.7610 5.7620 

0.0300 oversize 5.7710 5.7720 

0.0400 ovei·size 5.7810 5.7820 

3-183 q Diameter of top groove in 
piston (measured over 
0.ll547 dia. pins) 

STD 5.7140 5.7240 

0.0100 oversize 5.7240 5.7340 

0.0200 oversize 5.7340 5.7440 

0.0300 oversize 5.74'10 5.7540 

0.0400 oversize 5.7540 5.7640 

See footnote at end of table. 

Wear 
limits 

5.7380 

5.7480 

5.7580 

5.7680 

5.7780 

5.7040 

5.7140 

5.7240 

I 
5.7340 

5.7440 
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Table 3-1 I. Pistons, Piston Ring8 and Piston Pins Repair St.anda.r<U -Continued 

Fig. Ref. Point of Sizes and fits Wear· 

Component No. letter measurement of new parts limits 

3.183 r Inside width of lop 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.)83 t Inside width of oil control ring 0.1880 0.1890 0.1910 

groove in piston 

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 g-f f'it of piston pin in piston 0.0016L 0.0020L 0.0032L 

Piston rings 3-183 h Gap clearance of top com pres- 0.0250 0.0350 • 

sion ring when fitted in 
gage 

3-1&'3 j Outside width of top inter- 0.0925 0.0935 • 

mediate compression ring 

3-1&'3 r-j Clearance: between ring and 0.0055L 0.0075L O.OllOL 

piston 

3-1&'3 k Gap clearance of ring when 0.0250 0.0350 • 

fitted in gage 

3-183 aa Outside width of lower com- 0.0925 0.0935 • 

pression ring 

3-183 s-aa Clearance between ring and 0.0045L o.0065L O.OlOOL 

piston 
3-183 m Gap clearance of ring when 0.0250 • 0.0350 • 

fitted in gage 

3-1&'3 n Outside width of oil control 0.1855 0.1865 • 

ring 

3-183 t-n Clearance between ring and 0.0015L 0.0035L 0.0055L 

piston 

3-1&'3 p Gap clearance of ring when 0.0350 0.0450 . 
fitted in gage 

3-190 c Cylinder bore diameter 
measured up 2.250 inch'es 
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-·c ' Fit of piston in cylinder bore, O.OOOOL 0.0120L 0.200L 

3-LOO measured up 2.250 inches 
from bottom of cylinder 
skirt, 90 degrees to piston 

pin 

Refer to paragraph 3-37c for explanation of symbols. 

3-66. Repair 

a. Replace pistons which are distorted, cracked, 
worn, abl'aded, 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, t
1
icked, or 

scratched. Remove minor burs, nicks or sc1·atches 
from pistons with crocus cloth dipped in dry-clean-

within limits specified in repair standards (table 
3-11). Replace oil control rings if drain holes cannot 
be cleared. 

B ing solvent (P-D-680, Type TI). 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 

c. 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 II). Replace piston I 
pins that are not within limits specified jn repair 
standards (table 3-l 1 ). 

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 "PlP" mark toward the piston dome. Oil 
control rings nre symmetrical and may be installed 
with either side up. Install all rings using remover 
and re pincer Part No. 7950177 :is shown in figure 
3-181. Use care in install ing rings to avoid damag­
ing ring lands or distorting rings. 
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b. Install piston pin in bore of piston. The piston 
pin retaining rings should not be installed until the 
piston and cylinder are installed on the engine, 
paragraph 3-164/t. 

3-68. General 

Section IX. REPAIR OF CYLINDER ASSEMBLY 

WARNING 
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. Cylinde1·. 

NOTE 
The twelve rocker arm cover assemblies 
a1·e 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. 
_ 8761535 (fig. 3-186) lo the cylinder head with four 

cover bolt.s and Oat. washers. 

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 
the groove in valve stem. Tap valve spring retain­
ers to free locks. Carefully loosen lifter screw to 
release valve springs. Remove valve lifter assembly. 

(4) Remove intake valve spring upper retainer. 
(5) Remove exhaust valve inner, intermediate, 

and outer valve springs, upper retainer and 
exhaust valve rotor (fig. 3-188), from valve stem. 
Remove intake valve springs, 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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I 
VALVE REMOVING AND 

INSERTING STANO 

VALVE LIFTER ASSY 

TA021600 

Fig111·e J./86. Cyli11der sltowi11g position of vallle lifter 
assembly u 11d l'!'lllut·i rig and i 11scrti 11y valve sta 11d. 

�-�-�--
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I 

VALVE LIFTER ASSY 

Figure3·18?. Compressing uhausl i:alve sprillys to remove or 
i>1stal/ uppe1· valve spli 11g rctai11er locks. 

) 
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Figure 3·188. J{emoving or 111scolli11s �'tllve sprins1, 11111111r 

retai11ers, a"d t.!A'houJt value rotor. 

b. Valve Rocker Arm Covers. Remove two plugs 
(13, fig. 3-190), and remove valve rocker shaft� (14 and 
31) from valve rocker cover (15). Shaft has a 1/4·28 
UNC puller screw tapped opening. Remove exhaust 

TM 9-2815-220-34 

valve rocker arm (29) and intake valve rocker arm 
(30). Remove valve rocker adjusting screw nuts (28) 
and remove valve rocker adjusting screws (3-1). 

NOTE 
Do not remove intake valve rocker arm 
bearing sleeves (32) and exhaust valve 
rocker arm bearing sleeves (33) unless in­
spection 8-7ld 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 c�rbon 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 
fiunm R. lACl 

Figure 3-189. Clt>1111i11g carbon c/('JIOsirs /mm fuel i11jec1or 111uile 

sClll 11sing 11o:tle carbon culler. 

c. Soak cylinder in carbon removing compound to 
remove carbon and other foreign material from dome 
and valve port�. 
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TA021975 

I Insert, screw thread 
2 Intake manifold stud 
3 Insert, screw lhrcad 

6 Insert, scn.:w thread 
7 Insert, screw tlm:ad 
8 Co1•cr 

11 Stud, plain 
l 2 Stud, plain 
13 Cylinder 

4 Stud, oil cooler supporl frame 
S lnscrl, screw thread 

9 Insert, screw thread 
10 Pin, strnight, headless 

14 Nut, extended washer 
15 Preformed packing 

Fiutt»eS-1!11. <.:yli11dl'1'<t11d hew! c111cl associated parts -explodecl viaw. 

3-71. Inspection 

a. Valve Gu'icles. 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 vnlve 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 
by grinding; repair as outlined in paragraph 3-72. 

c. Cyl'inder Bore Dimensions. Standard and 
.oversize cylinder assemblies are identified by the 
steel 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. 

T1\02161P 

Figure3·192. Location of standard and oversize cylinder 
a"8sembly identificatio1i numbers. 

Tabltt 3·1$. Tabulation of Standard and Oversize Cylinder Aasembly lde11tificatio11 Numbers 

Part number 

10951304 

10951304·1 

10951304·2 

10951304-3 

10951304-4 

Bore size 

STANDARD 

0.010 OVERSIZE 

0.020 OVERSIZE 

0.030 OVERSIZE 

0.040 OVERSIZE 

(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 E 

ARE IN INCHES. D 

A B 
c 

no TT OM 
I 

8.25J CF Sl<llH 6.25 

9.75 

10.50 

TA126148I 

Figure 3·193. Cylinder bore dime>U1iona. 

(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. 

3· 100 Change 2 

Bore diameter 

5.761- 5.753 

5.761 · 5.763 

5.771·5.773 

5.781·5.783 

5.791- 5.793 

(5) Inspect ¢amshaft 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 tne insert diameter of bear­
ing inserts (35) with a dial bore indicator against 
the limits specified in repair standa1·ds (table 3-13). 

Replace bearing inserts that do not meet these 
requirements. 

(6) Inspect cylinder head and barrel cooling 
fins fo1· possible repair (para 3-?af). 

d. Valve Rocker Arm Cove1·s and Associated 

Parts. 

(1) Valve rocker arm 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 i n  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 

) 
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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 

I 
0.0055 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 shafts. 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 
3-72Q). 

(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, scoiing, 
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(lO, fig. 
3-190), intet·mediate 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) Valtie s7n-ing 1·etainets, 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 wiJJ 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
tate in either direction. The other optional 
rotor will rotate in one direction only. 
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Table 3·13. Cy/i11der As81'mblv Repair Sta11Clcirds 

Fig. Ref. Point of Sizes and fits of Wear 

Component No. letter m easuremen t new parts Ii mils 

Cylinder 3-193 Bore diameter A thru E 5.7510 5.7530 S.7580 

Cylinder 3-193 0.0100 Oversize Bore 5.7610 5.7630 5.7680 

diameter A thru E 

Cylinder 3-193 0.0200 Oversize Bore 5.7710 S.7730 S. 7780 

drnmeter A thru E 

Cylinder 3-193 0.0300 Oversize Bore S.7810 S.7830 S.7880 

diameter A thru E 

Cylinder 3-193 0.0400 Oversize Dore S.7910 S.7930 5.7990 

diameter A thru E 

3-183 Maximum out-<>f·round 0.0020 0.0040 

of cylinder bore 

3-183 v Piston diamet er al bottom 

of skirt, 90 degrees to 

piston pin 
Standard S.7410 5.7420 S.7380 

0.0 I 00 oversize 5.7510 5.7520 5.7480 

0.0200 o,·erslze 5.7610 5.7620 5.1580 

0.0300 O''ersize S.7710 5.7720 5.7680 

0.0400 oversize 5.7810 5.7820 5.7780 

3-183 \' Fit of piston in cylinder 0.00751. 0.01151. 0.02151. 
I 

3-190 c bore measured up 2.250 
Inches from bottom of 
cylinder skirt, 90 
degrees 10 piston pin 

3-190 p Inside diameter of 0.7495 0.1505 • 

exhaust valve guide 
bore in cylinder head 

3-190 n Outside diameter of 
exhaust valve guide 

Standard 0.7525 0.7530 • 

0.0100 oversize 0.7625 0.7630 • 

0.0200 O\'CrSitc 0.7725 0.7730 • 

3·190 n-p Fit of ex11aust valve 0.0020T 0.003ST • 

guide in cyUnder head 

bore 

3·190 q Inside diameter of cam- 1.3115 1.3135 1.3140 

shaft bearing In cylinder 
at proper torque tight· 

ness 

3-257 g Outside diameter of 1.3090 1.3100 I.JOSS 

3-258 journals on camshafts 

3-190 q-g Fit of journal in 0.00151. 0.0045L O.OOSSL 

3-257 bearing 

3-258 
Valve Guides and 3-190 e Outside diameter of in· 

Valves take valve guide 
S1;1ndard 0.6890 0.6895 • 

0.0100 oversize 0.6990 0.6995 • 

0.0200 oversize 0.7090 0.7095 • 

3-190 d Inside diameter or in· 0.6870 0.6880 • 

take valve guide bore 

In cyUnder head 

3-190 e-d Pit of intake valve O.OOlOT 0.0025T • 

guide in bore 

See foot note at end of table 
) 
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Component 

Valve Guides and 
Valves 

Valve springs· 

Rocker arms and 
rocker arm shaft.s 

Table 3·13. Cylinder Assembly Repair Standards- Continued 

fig. 
No. 

3.190 r 

R•r 
Leltcr 

3·190 b 

3-190 b·f 

3-190 n 

3-190 p 

3-190 n-p 

3-190 m 

3-190 a 

3-190 n-m 

3-190 g 

3-190 h 

3-190 h 

3-190 j 

3·190 k 

3-190 r 

3-190 k-r 
3-190 l 

3-190 s 

P o inl o l 
M e&wrrmenl 

fnside diameter of intake 
valve guide 

Outside diameter of intake 
valve Rlem 

Fil of intake valve stem in 
guide 

Angle of intake valve seal 
with vah•e slem 

Qut.qide diameter of exhaust 
valve guide 

STD 
0.0100 oversi1,e 
0.0200 oversize 
Inside diameter of exhaust 

valve guide bore in cylinder 
head 

F'il of exhau�l valve guide in 
bore 

Inside diameter of exhaust 
valve guidr 

Outside diameter of exhaust 
valve stem in guide 

Fil of exhaust vah•e stem in 
guide 

Angle of exhaust valve seal 
with valve stem 

Outer valve compression 
spring (large) 

Scale reading at 1.56 inch 
length 

Scale reading al 2.26 inch 
length 

Maximum solid height 
Intermediate vah·e compres· 

sion spring (medium) 
Scale reading at 1.56 inch 

length 
Scale reading al 2.26 inch 

length 
Maximum solid height 
Inner valve compression 

spring (small) 
Scale reading al 1.37 inch 

length 
Scale reading at 2.07 inch 

length 
Maximum solid height 
Outside diameter of valve 

rocker arm Rhafls 
Inside diameter of sleeve in 

rocker arm 
Fit of shaft in sleeve bearing 
Side clearance between rocker 

covers and rocker arms 
Rocker roller radial clearance 

Siret o nd Illa 
or n ew p lrtl 

0.4995 

0.4975 

0.0015[, 

74 degrees, 
75 degrees, 

0.7525 
0.7625 
0.7725 
0.7495 

O.OO'lOT 

0.5615 

0.5570 

0.00351., 

45 degrees, 
45 degrees, 

0.5005 

0.4980 

0.0030L 

45 minutes lo 
15 minutes 

0.7630 
0.7630 
0.7730 
0.7505 

0.0035T 

0.5625 

0.5580 

0.00551., 

00 minutes lo 
15 minutes 

134.2 lbs ±. 13.42 lbs 

85.4 lbs ± 4.27 lbs 

l.47 inch 

81.4 lbs ± 8.14 lbs 

51.7 lbs ± 2.60 lbs. 

1.34 inch 

43.9 lbs ± 4.39 lbs 

26.2 lbs ± 1.31 lbs 

1.28 inch 
0.7480 0.7485 

0.7495 0.7505 

0.00IOL 
0.0060 

0.0020L 

0.0025L 
0.0140 

0.0030L 

TM 9-2815-220-34 

Wr. r 
limhA 

0.5035 

0.4970 

0.0065L 

0.5655 

0.5565 

0.009011 

• 

0.7470 

0.7520 

0.0050L 

0.0200 

0.0055L 

Refer 14 p•ngnph We lor upt1n11lon ol symbol .. 

Table 3-U. Cylinder Standard Stud Identification 

Fig. Rel. Selling No. 
No. No. height rtq'd. Stud 1lw and length 

3-191 2 31/32 30 5(16-18 (13/16) x 5/16-24 (19132) x 1-11/16 

3-19'2 4 1-3132 12 7(16-14 (25132) x 7/16-20 (1-1164) x 1-27132 

3-191 11 21132 24 6fl6-18 (11/16) x 6/16-24 (9fl6) x l-5/16 

3-191 12 31132 48 318-16 (63164) x 3/8-24 {7/8) x l-3/4 
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3-72. Repair 
a. Cylinder Interior. 

(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 hand Ling heated parts. 

NOTE 
Preheat entire assembly in oven to 360°F. 
maximum before removing valve guide. 

TA02l62l 

Fisure 3°194. Hc111ovins i111alce valve guide wi11g mecho11lcol 
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 

FERRULE 
TA021620 

Fis1ue 3·195. PoJitioning intalce valve guide on valve guide 

replacer. 

(e) Place �ssembled 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. Install exhaust valve guide 
in the same manner using valve guide replacer Part 
No. 10888058. 

) 
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fi1<11re 3·196. ln1tnlli11s i11wkc valt1c guide wing i•alve guide 

rl'placer. 

NOTE 

After new valve guides are installed, they 
must. be reamed to specified size to assure 
proper clearance between valve guide and 
valve stem. 

(s) Install I.he 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. 

lliTAKE VALVE 

REAMER BUSHIUG 

TM 9-2815-220·34 

TA021568 

Figure 3·197. lntak<' i•alve guided hone/ reamer and reamer 

bu.thing p0Jitio11ed in cylincler l1ead - teeiionol l'iew. 

figure 3-198. Reaming i111oke 110/11c guide, �ing hond reamer 
one/ reamer biuhing. """\ 
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(2) Valve 3eau. 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 as 

possible to center of valve face. Valves should never 
seat at the top or bottom of the valve face area. 

15° .t 15' 1 HIN S

-

EAT ANGLE 
O.osgo MIN ---- INSERT SEAT WIDTH (NEW) -----
0.0990 RAX 

0.0600 MIN 
o.o7oo RAX 

45° ·� p 
- 00' 

MIN SEAT ANGLE 

(MAX) 

INTAKE VALVE EXHAUST VALVE 

SEE 
NOTE 1 

REGRIND ON THIS LIN� 450 + 15' WHEH WIDTH OF VALVE . mf"' 
SEE 

NOTE l 
INSERT EXCEEOS �iJ:'� 

� 
NOTE 1 

NEW 
INTAKE VALVE 6.355 TO 6,369 
EXHAUST VALVE 7.010 TO 7.024 

REPAIR 
6.3740 
7.0340 

NOTE. ALL OIMEllSIONS SHOWN 
ARE IN INCHES. TA 1261541 

figure 3·199. Valve and valve seot insert grinding diogrom. 

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. CamJliaft Bearins SleeveJ. 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) Cooli11s Jim. Straighten bent fins as near as 

p068ible to their original spacing. Replace cylinder 
aasembly when more than one percent of barrel 
cooling fin area is broken. Replace cylinder aasembly 
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 cylinJer head fins aa 

) 
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described In (a) and (b) below. 
(a) Use a fine mill file to remove sharp corners 

of broken head fine. Do not remove more metal than 
necessary to produce a smoothly 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 50 percent. of original depth, replace 
cylinder assembly. 

(2) Stud& and irueru. 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 wit11 crocus cloth 

I dipped in dry-cleanfog solvent (P-D-680, Type II). 
(2) Replace cylinder assembly when valve rocker 

cover does not conform to Jimita 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 d ry-cJeaJ1ing solvent 

I (P-D-680, Type II). 
f. Valve Rocker Arm. 

(1) Replace valve rocker arms (29 and 80, fig. 3-
190) when cracked or worn or if the valve rocker am1 
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 screw when swivel pad 
does not rotate freely on screw. 

8· Valve Rocker Arm Shaft AS!embliea. 
(1) Replace cracked or deeply scored rocker arm 

shaft assemblies (14 and 31, fig. 8-190). 
(2) Replace rocker arm shafts that do not C{)n· 

form to limits specified in the repair standards (table 
8-13). 

h. Valve, Spring•, Spring Retainers and Rotor1. 
(1) Valves. 

{a) Discard valves (2 and 8, fig. 8-190) which do 
not conform to limits specified in repair standards 
(table 8-18). Discard valves having warped, cracked, 
pitted or burned faces. Discard valves having badly 
pitted, seored, scratched stel'lllJ or locking grooves. 

TM 9-2815-220-34 

(b) Reface slightly pitted or burned valves that 
do not have 860° of C{)ntact to limit.a 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 limits 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 
loc�. 

(a} Replace upper intake and exhaust valve 
spring retainers (11 and 88, fig. 8-190) 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. 8-186). 

(2) Install the exhaust valve rotor (87, fig. 8-186) 
outer, intermediate and inner springs (8, 9, and 10), 
and exhaust valve spring upper retainer (88) over the 
exhaust valve stem as 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. Compresi.; valve springs and in­
stall valve locks following instructions which ac­
company figure 3-200. 

(a) Position the valve lifter assembly Part No. 
8761585 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 
screws 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. 
8761585 from cylinder and remove cylinder from 
stand. . . 

(c) Check vaJves for leakage by pJacing 
cylinder on its side with intake or exhaust port up 
and fiJlli1g valve porl with dry-cleaning solvent 
(P-D-680, Type II) and observing valve seat area for 
Ouicl leakage. 
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TJ\021690 

Figure 3.200. Compreuing 110/ve 1pring1 wing 110/ve lifter 

twembly. 

b. Valve Rocker Arm Covers. Install valve rocker 
adjusting screws (34) and nuts (2.8, fig. 3-190). 
Position intake valve rocker arm (30) in valve rocker 
cover (15) and install valve rocker shaft (14). Install 
plug (13). Position exhaust valve rocker arm (29) in 
valve cover (15) and install valve rocker shaft (31). In­
stall plug (18). 

NOTE Deleted. 

Section X. REPAIR OF OIL PUMP ASSEMBLY AND ASSOCIATED PARTS 

3· 74. General 
This s�tion covers the repair of the oil pump assem­
bly (fig. 8-201} 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 
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Figure 3.201. Oil pump ouembly. 
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I. Preformed packing 
2. Preformed packing 

1. Rubber strip 
8. Self-locking nut 

13. Fial wuher 
14. Seal 

3. Oil pump trmsrer leveling 
tube assembly 

9. Oil pan pressure 
compartment baffle 

I 0. Machi no boll 

15. Seal 
16. Machine bolt 

4. Capsc�ew 
5. Seal 11. l.ockwasher 

17. Locl..-washer 

6. Rubber strip 12. Hex'l&on capscrew 

18. Pressure comp31tment 
bracket 

Figure 1·201. Oil pump assembly and assocla1td pans. 

a. Cut locking wire and remove oil pump pressure 
relief valve cap {S3, fig. 3-202). Separate pressure 
relief valve {30), outer compression spring (32), and 
inner compression spring (31) from valve cap. Remove 
c.apscrew {34) and flat washer {35) Crom pump 
mounting flange. Remove and discard two preformed 

a packings (1, fig. 3-203), seal (14) and two seals (15). 
Remove two self-locking nuts (2, fig. 8-202), two flat 
washers (3) attaching oil pump gear cover (4) to oil 
pump. Remove three self-locking nuts (2) and Oat 
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 brass rod or 

. drift between 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) t.o 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 (2.3) 
from scavenge oil pump housing {44). Remove make­
up oil pump drive shaft (48) and oil pump driven im­
peller shaft {Z'i). Remove scavenge oil pump housing 
{44) from pressure oil pump housing {39). Remove 
scavenge oil pump driven impeller (42) and scavenge 

) 
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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 flal washers (3) 
and remove pressure oil pump intake screen (36) from 
pressure oil pump housing (39). 

3-77. Inspection 

3-76. Cleaning 
Refer to paragraph 3-36. 

l'ig. �f. 
Componenl No. Lel!.<!r 

Depth of impeller 3-202 h 
bores j 

s 

t 
Length of impellers e 

3-202 e-h 

k 

k-j 

r 

3.202 r·S 

w 

w-t 

Impellers and shafts 3.202 I 

3-202 a 

1-a 
n 

f 

3-202 n-f 

q 

n-<} 

s... fool not.e al tnd or 1.&blt. 

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-
15). 

Table 3·15. Oil Pump Repair Standard4 

Po i nt o r S iu.a n d fit.I We• r 
m�&!uttmen \ of new pa.I'll llm!l.5 

Level pump o.sroo 0.8050 0.8055 

Pressure pump 2.4320 2.4340 2.4345 

Scavenge pump 3.°'180 3.0500 3.0505 

Make-up pump 0.2130 0.2150 0.2155 

Dril'e and driven level pump 0.8000 0.8010 0.7990 

End play between impellers 0.0020L 0.0050L 0.0065L 
and impeller housings with 
housings correctly installed 

Drive and driven pressure 2.42.80 2.4290 2.4275 

pump 
End play between impellers O.OOSOL 0.0060L 0.00'lOL 

and impeller housings with 
housings correctly installed 

Drive and driven scavenge 3.0410 3.0420 3.0405 

pump 
End play between impellers O.OOOOL 0.0090L O.OlOOL 

and impeller housings with 
housings correctly assem-
bled. 

Drive and driven make-up 0.2100 0.2110 0.2095 

pump. 
End play between impellers 0.0020L 0.0050L 0.0060L 

and impeller housings with 
housings correctly assem· 
bled. 

Outside diameter of level 0.9835 0.9840 0.9832 

pump end of pressure oil 
pump impeller drive shaft. 

Lnsidc diameter of bearing in- 0.9850 0.9860 0.9870 

stalled in pressure pump 
end cover. 

Fil of shaft in bearing. O.OOlOL 0.0025L 0.0038L 

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. 

lnside diameter of bearing in- 11330 1.1340 1.1350 

stalled in oil pressure pump 
housing. 

Fit of impeller drive shaft in O.OOlOL 0.0025L 0.0038L 

pressure housing bearing. 
Inside diameter of bearing in- 1.1330 1.1340 1.1350 

stalled in pressure and 
scavenge pump housing 
spacer. 

Fil of impeller drive shaft in O.OOlOL 0.00'25L 0.0038L 

spacer bearing. 
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Compon<nl 
Fig. 
No. 

R<f. 
Leller 

Impellers and shafts p 

3-202 x 

P·X 

m 

g 

8·202 m-g 

d 

d.g 

c 

S-202 c-g 

b 

v 

b·V 

u 

3-202 b-v 

Oil pump drive gear 3·202 cc 
and bearings. 

3-20'2 

Oil pump pressure S-202 
relief valve. 

S.. loot no� al rnd ot table. 

3-112 

ce 

cc-ee 

dd 

bb 

y 

bb·y 
81\ 

Table 3·15. Oil Pump Repair Standard& - Contim1ed 

Polnl o f 
Mtuurtm<n l 

Outside diameter of scavenge 0.9835 

pump housing bearing sur· 
face end of impeller drive 
shaft. 

Inside diameter of bearing in· 0.9850 

stalled In seavenge pump 
housing 

Fit of impeller drive ahaft in O.OOlOL 
scavenge pump housing 
bearing 

Outside diameter of impeller 2.4814 

o n  oil pump impeller drive 
shaft 

Inside diameter of level, pres· 2.4850 

sure, scavenge and reserve 
pump impeller bores 

Fit (radial clearance) of pres- 0.0032L 

sure pump drive Impeller 
shaft in housing 

Outside diameter of level, 2.4794 

scavenge a n d  make.up 
pump drive impellers 

Fil (radial clearance) of level 0.0052L 
scavenge and m11ke-up drive 
Impellers in housings 

Outside diameter of level, 2.4774 

pressure, scavenge a n d  
make-up pump driven im· 
pellers 

Fil (radial clearance) of driven 0.0072L 

impellers in housings. 
Inside diameter of level, pres· 0.9860 

sure, scavenge and make-up 
pump driven impellers. 

Outside diameter of oil pump 0.9884 

driven Impeller shaft. 
Fit of driven impellers on O.OO'll L 

shaft. 
Outside diameter of make·UP 0.9884 

oil pump driven Impeller 
shaft. 

Fit of impeller on shaft. O.OO'llL 

Outside diameter of drive spur 2.0467 
gear bearings. 

Inside diameter of small gear 2.0408 
end of drive gear. 

Fit of bearing in drive spur 0.0003L 
gear. 

Inside diameter of large gear 
end of drive gear. 

Fit of bearing in drive spur 
gear. 

Inside diameter of spur gear 
bearings 

Outside diameter of threaded 
end of oil pump drive shaft 

Fit of bearings on shaft 
Spring helical compression 

(small). 

2.0408 

0.0003L 

0.9889 

0.9836 

O.OOOBL 

4.27 inch 

Sius and I ha 
of • •• p•l'll 

0.9840 

0.9860 

0.0025L 

2.4818 

2.4862 

0.0048L 

2.4798 

0.0068L 

2.4778 

0.0088L 

0.9865 

0.9889 

0.0031L 

0.9889 

0.0031L 

2.0472 

2.0.t70 

0.0009T 

2.(H70 

0.0009T 

0.9843 

0.9840 

O.OOOIT 

Approximate free length. 
Load at 3.22 inch. 
Maximum solid height. 

95 lb to 106 lb 
2.94 inch 

Wt1 r 
llmlu 

0.9832 

0.9870 

O.OOOSL 

2.4810 

2.4875 

O.OOGSL 

2.4789 

0.0036L 

0.0106L 

0.9870 

0.9829 

0.0041L 

0.9829 

0.00.UL 

2.0478 

0.0006L 

2.0173 

0.0006L 

0.9833 

O.OOlOL ) 

) 
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Table 3-15. Oil Pump Repair Standards -Co11ti1111ed 

F'ig. Ref. Point of Sizes and fits Wear 
Component No. Letter Measurement of new parts limits 

Oil pump pressure 3-202 z Spring helical compression (small). 
relief valve 

Approximate free length. 4.96 inch . 

Load at 3.22 inch. l•I 1.5 lb to • 

156.5 lb 
Maximum solid height. 2.90inch 

Refer lo paragraph 3-37c for explanation of symbols. 

Table 3·16. Oil Pump Standard Stud Jdentijicatio11 

Fig. Ref. Sett.ing No. 
No. No. height req'd Stud size and length 

3-202 25 5-9/32 3 5/ I 6·18 (3/4) x 5/16·24 (13/16) x 5· I I/ 16 
26 5·11/16 2 5/16·18 (3/4) x 5/16·24 (l3/16) 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 I 5/16·18 (5/8) x 5/16·24 (13/16) x 2·9/16 

Refer 10 figure 3· 141 for oversize stud iden1ifica1ion. 

3· 79. Assembly 

a. Install pressure oil pump intake 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 pulilp housing (39). 
InstalJ 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 oil 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 

pump driven impeller (16) on oil pump driven shaft 
(22). Install pressure oil pump housing cover (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 
pump drive gear shaft (27). Install new washer key 
(8) and plain nut (7). Position a brass rod or drift 
between scavenge oil pump driven and drive impel­
lers through opening in scavenge oil pump housing 
to hold impellers stationarY.. Tighten elain nut (7). 
Torque tighten nut to 575-625 lb. in. Bend tabs on 
washer key (8) securing plain nut (7). Install oil 
pump impeller drive gear (6) and secure with self­
locking nut (5). Torque tighten self-locking nut to 
700-780 lb. in. Install spacer and oil pump gear 
cover (4). Secure cover (4) with bolt (1) and self. 
locking nut (2) and flat washer (3). Install two set f­
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). 

. 

3-80. General 

Section XI. REPAIR OF OIL PAN AND ASSOCIATED PARTS 

3-81. Disassembly 

This section covers the t·epair 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. 

a. 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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is--... .. 
II 

l Capscrew 
2 Reserve cover 
3 Brackel 
4 Adapter 
6Screen 
6 netaining ring 
7 Gasket 
80ilpan 

�10 

.�
�II 

&J; is-+C 11- 12 

14�a 
,g-f--13 [• ,), 
IOGaskel 
11 Drain plug adapter 
12Capscrew 
13 Drain plug 
14 Gaskel 

.15 Retaining ring 
16Gasket 

9 Screw thread insert 
17 Scavenge inlet screen 
18Capscrew 

Fi{Tltre 3.J!O,. Oil pa11 auemb/11, co11era11d aaaocialtd parts -rxplodi:dview. 
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b. Remove drain plug (13), gasket (14), and retain­
ing ring (15) 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 (5), retaining rings (6) and gaskets (7). Dis­
card gaskets. 

I 
c. Remove three pipe plugs (2, fig. 3-205) and five 

pipe plugs (1) (six pipe plugs (1) in Model A VDS-
1790-20 and AVDS-1790-20R engines). Remove 

1 Pipe plug 
2Pipe plug 
30il 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. 

4 Pipe plug 
6Stud 
6Stud 

MODELS 
AVDS-1790-20 

AND 
AVDS-1790-2DR 

TA055582I 

Figure 3 ·f05. Oil p<m pipe plug a - e%plodtd view. 

Table 3-J 7. Oil Pa11 Standard Srud Identification 

Fig. Ref. Setting No. 
No. No. height req'd Stud aize and length 

3-205 6 2&'32 3 6/ l 6-18(314)x 6116-24{ 19"32)x 1-7/ 16 
3-205 5 1-11/32 56 3/8-16(16116)x3/8-24{13116)x2-3132 

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 (15). Install the assembled 
drain plug in the oil pan (8). 

b. Install five pipe plugs (1, fig. 3-205) (six pipe 

plugs (1) on Models AVDS-1790-20 and AVDS-
1790-2DR). Install three pipe plugs (2) and two pipe 
plugs (4). 

c. Install new gasket (16, fig. 3-204), scavenge 
inlet screen (17) and secure with five capacrewa 
(18). InstaJI reserve cover (2), and bracket (8) and 
secure with 24 capscrews (1). 
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Section XII. REPAIR OF CRANKSHAFT DAMPER AND OIL FILTER 
HOUSING, OIL FILTERS, SWITCHES, AND TRANSMITTERS 

3-85. General 3-86. Disassembly 

This section covers the repair of the crankshaft 
damper and oil filter housing, oil cooler and oil 
filt�r 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. 

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). 

�I 

g-+-3 
�· 

29 -......Jj��-....... 28----

l Oil cooler bypass plunger plug 
2 Oil cooler bypass valve plunger gaskel 
3 Oil cooler bypass valve plunger spring 
4 Oil cooler bypass val\'e plunger 
6Plain atud 
6 Screw thread insert 
7 Oil filter bypass valve plunger 
8 Oil filter bypaas valve plunger spring 
9 Oil filte.r bypaaa valve plunger gasket 
10 Oil filter bypaaa plunger plug 

e 

d 

TA 1261101 

11 Plain stud 21 Oil liltcr and damper housing 
12 Oil pressure regulator valve sleeve 22 Preformed P3Cklng 
13 Oil pressure regulator valve plunger 23 Damper housing oil drain valve 
14 011 pressure regulator valve spring 24 Oil drain valve adapter gasket 
16 Oil pressure regulator relier valve atop 2S Darn per housing oil drain valve adapter 
16 Flat washer 26 Expansion plug 
17 Oil pressure regulator valve cover gaskel 27 Expansion plug 
18 Oil pressure regulator valve access cover 28 Screw thread Insert 
19 Flat washer 29 Plain stud 
20 Self·lockin� nu� 

Fi(l11re 3·f08. Damper hou1ing,plu11(1er1, and auociatod po rte. 
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WARNING 
The oil pressure regulator valve cover is 
spring loaded. Exercise care when remov­
ing cover. 

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 assist in 
removing valve sleeve (12). Insert hook 
end of tool into hole in sleeve and gently 
tap until sleeve is free. 

b. Remove two self-locking nuts (20) and flat 
washers (19) attaching oil pressure regulator valve 
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). 

c. 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 prefonnecl packing (22). 

NOTE 
The valve sleeve plunger (12) may be dif-

d. Remove oil filter cover air bleed hole capscrew 
(27, fig. 3-207) and ·packing (28). Discard packing. 

' 

'
' MODEL �-
---

AVOS-1790-2DR 

26.l 

l Self-locking nut 
1.1 Spacer 
2 Lifting eye 
3 Lifting eye gasket 
4 Pife plug 
5 Oi cooler vent tube adapter 
6Pipe plug 
? Pipe plug 
7.1 Bushing 
8Pipe plug 
9 Reducer bushing 

10 Oil temperature gage transmitter 
11 Preformed packing 
12 Preformed packing 

21 

MODELS AVDS-1790-2C 
AND AVDS-1790-2D 

13 Adapter gasket 
14 Oil cooler hose adapter 

15 Oil temperature switch 
16 Elbow 
17 Oil pressure warning switch 
18 Flat washer 
19 Self.Jocking nut 
20 Fuel pump adapter gasket 
21 Fuel pump adapter 
22 Flat washer 
23 Flat washer 
24 Fuel pump check valve bracket 
25 Flat washer 
26 Self-locking nut 

26.1 Oil sampling drain t-ock 

4 

_J 

I 
I 

I 

� 7  
27Capscrcw 
28 Oil filter cover packing w/r<:l11iner 
20 Oil filter cover 
30 Oil filler cover gasket 
31 Oil filter element 
32 Oil filler support retaining ring 
33 Oil filter element rel11incr 
34 Oil filter element gasket 
35 Oil filter spring seal 
36 Oil filter el ement compres:sion spring 
37 Oil filter elem en l support 
38 Machine bolt 
39 Lockwashcr 
-10 Stud 

Figure 3·207. Damper ho1ui11s oil filter and a"ocioted par11 - exploded view. 
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Remove ten self-locking nuts (26) and flat washers 
(25). 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 tings (32), retainers (33), 

gaskets (34), spring seats (35), compression springs 
(36). and supports (37). Discard oil filter elements 
and gaskets. Expansion plugs (26 and 27, fig. 3-206) 

should not be removed. 
e. Remove two self-locking nuts and flat wash-

1 ers (fig. 3-208) al taching fuel backflow valve 
brnckel and remove bracket. Remove six self-lock­
ing nuts and nat washers attaching Fuel pump 
adapter. Remove adapter using two mechanicaJ 
pullers Part No. 5739997. Remove and discard 
gasket. 

f. 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 (5). 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 lifting 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. 
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Figure 3·£08. Removing or installing fuel  pump adaptert1sing 

mechanical pullers, model AVDS·l790·2C and 

AV DS·l790·2D engines. 

3-87. Cleaning and Inspection 

a. Cleaning. Refer to paragraph 3-36. Make cer­
tain all oil passages (fig. 3-209) at·e clear and free of 
obstructions. 

) 
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PRESSURE REGULATOR VALVE 

FROM COOLER 

PRESSURE OIL 

/ TO CRANKCASE 

' 
' 
' 
I 
, 
I 

. v FROM OIL PUMP 

PRESSURE REGULATOR 

VAL VE 0 IL RETURN 

fZ::J OH LINES OIL COOLERS TO FILTERS 

C:=J FILTER 0 IL TO EtlG I NE Bf.AR INGS 

AND ENGINE ACCESSORIES 

[:=J DRAIN PASSAGES 

OIL EllTER 
DRAIN 

TA265699ll 

Figure 3-209. Cronluluift damper and oil filter hawing oil pauage1. 

b. f Mpection. Refer to paragraph 3�. Inspect the 
oil temperature warning switch and oil temperature 
transmitter switch for damaged threads or deformity. 
Inspect oil pressure regulator plunger spring (14, fig. 

3-�) and sleeve (12) against limits specified in repair 
standards (table 8-18). Inspect oil cooler plunger spring 
(8) and oil filter plunger spring (8) against limits 
specified in repair standards (table 3-18). 
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F1g. �r. 
Con1ponent No . lttur 

Oil pressure regula· 3-� b 
tor plunger. 

e 

b-e 
3-� f 

c 

f-c 
d 

Oil filter pressure 3-� a 
r e l i e f  bypass 
valve spring 

3-� g 

Table 3-18. Cranll8haft Damw and Oil Filter Hoiuina 
Control Val11e1 - Repair StOlldarch 

Po int ot Siln and Fi la 
tDtUUJ'fmtnt of new pat\I 

Inside diameter or sleeve 0.812.5 0.8135 
(small) 

Out.side diameter or plµnger 0.8095 0.8106 

(small) 
Fit of plunger in sleeve (small) O.OOOOL 0.0040L 

Inside diameter of sleeve l.1865 1.188.5 

Oarge) 
Out.side diameter or plunger l.1840 1.18.50 

(large) 
Fit of plunger in sleeve (large) 0.0016L O.OM6L 

Valve spring: 
Approximate free length 2.83 inch 

or spring. 
Scale reading at 1.825 29.3 lb* 3 lb 

inch length. 
Maximum solid height. 1.284 inch 

Bypass valve spring: 
Approximate free length 4.28 inch 

of spring . 

Scale reading at 2.81 inch 62.3 lb* 6 lb 
length. 

Maximum solid 2.261 inch 
Bypass valve spring: 

Approximate free length 3.38 inch 
of spring. 

Scale reading at 2.838 inch 
leaglh. 

178.2 lb.± 9 I�. 

Maximum solid height. 2.404 inch 

Wur 
llmi la 

0.8145 

O.!m.5 

0.006QL 

1.1906 

1.1830 

0.0076L 

• 

• 

• 

• 

• 

• 

. 
• 

• 

Refer to paragraph 3·37c for explanation of symbols. 

3-88. Repair 
Refer to paragraph 3-3&l and table 3-19 when 
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replacing stu.ds. Refer to paragraph 3-39 when 
replacing helical coil and screw thread inserts. 

) 
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MODEL AVDS-1790-2DR 

10 TA055610 

Figm·e 3·210. Crankshaft dC1mper and oil filter housing studs. 

Table 3-19. Crankshcifl. Damper a11d Oil Filter flousi119 Standard Stud lde11ti)icatio11 

Fig. Ref. Setting No. 
No. No. height req'd Stud size and length 

3-210 1 1-114 2 3/8-16 (15116) x 318-24 (13116) x l· 15/l(i 
3-210 2 25132 2 5116-18(11/16) x 5116-24 (9116 x 1-5116 
3-210 3 1-7/16 2 3/8-16 (15/16) x 3/8-24 (13116) x 2-3132 
3-210 4 1-3132 2 3/8-16 (27132) x 318-24 (718) x 1-3/4 
3-210 5 1-13132 10 318-16 (15116) x 3/8-24 (13116) x 2-3132 
3-210 6 27/32 2 5116-18 (31•1) x 5116-24(19132)x1-112 
3-210 7 l-3116 2 3/8-16 (7/8) x 318-24 (15/16) x 1-314 
3-210 8 1-1/16 6 3/8-16(718) x 318-24 (15/16) x 1-314 
3-210 9 13116 I 3/8-16 (314) x 318-24 (9/16) x 1-13132 
3-210 10 15116 4 318-16 (13116) x 3/8-24 (11/16) x 1-518 
3-210 11 7/8 4 5116-18 (3/4) x 5116-24 (19132) x 1-112 
3-210 12 1·1116 2 3/8-16(7/8) x 318-24 (27132) x 1-3/4 
3-210 13 4-1/16 2 3/8-16 (13116) x 318-24 (15/16) x 4-11116 

3-89. Assembly 

a. Install lifting eye gasket (3, fig. 3-207), two 

lifting eyes (2), spacer (1.1, model A VDS-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 A VDS-1790-2DR 

engine) and oil temperature transmitter (15). In­
stall oil cooler vent tu be adapter (5). Install new 
preformed packings (11) and (12). l nstall pipe plugs 
(4, 6, 7 and 8). Install four new oil cooler hose adapt­
er gaskets (13) and adapters (14). Install oil tem­
perature gage transmitter reducer bushing (9) and 
transmitter (10). 
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b. fnstall ncw fuel pu m p adaplc r gasket (20) and 
fuel pump ad ap ter Cl I) and secure with six 
self-locking nuts and llat washers. Install fuel check 
valve bracket and secure with two self-locking nuts 
and Oat washers. Install two oil filler element. 
o;upporcs (3 7). compression sp rings (36), sp ring scats 
(35), gnskcts (34), retainers (33) and secure with 
retainer rings (32). fnstall two new oil filler 

cle ments (31). Install new oil filter cover gasket 
(30). Install oil filler cover (29) and secure with 
ten self-locking nuts (26) and flat washers (25). 
Install new oil filter packi ng (28) and c;1pscrcw 
(27). 

c. Install new preformed packing (22, fig. 3-206) 

on damper housing oil drnin valve (23) ancl install 

I 
valve in ad ap ter. Install new drain valve ad ap ter 
gasket (24) on oil drain valve adapter (25) and 
install adapter. 

d. Install valve plunger sleeve (l.2), valve plunger 
(13), sp1fog (14) and stop (15). Install flat washers 
(16) and new gasket (17), cover (18) and secure with 
two self-lc>oking nuts (20) anci flat washers (19). 
Install oil cool�r bypass valve plunger (4). Position 
bypass valve spring (3), on valve plunger and in­
stall plug,(l) using new gasket (2). Install oil filter 
bypass v-aive plunger (7). Position bypass valve 
spring (8) on valve plunger (7) and install plug (10) 
using new gasket (9). 

Section XIII. REPAIR OF FRONT FAN DRIVE HOUSING AND CLUTCH ASSEMBLY 
3-90. General 

This section covers the repair of the front fan drive 
housing and clutch assembly. Specific instrnctions 
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. 

3-91. Disassembly 

a. Front Dri-ve Housing ancl Cove». 
(1) Cut locking wire (1, fig. 3-211) and remove six 

drilled head bolts and flat washers (2) attaching 
fan drive oil seal housit1g (3) to fan drive housing 
cover (4). Install two mechanical pullers, Part No. 
5739997, in puller screw holes (5) 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 dm;ng 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 ddlled 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). 

3· 122 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. 3-2.15) 
from fan drive oil seal housing. 

(6) Remove fout· cotter pins (18, fig. 3-216) and 
slotted nuts (7) and remove the assembled fan 
drive bevel gearshaft, bearings and supports from 
fan drive h'.��sing (2). Remove bearing support (16) 
from fron� g�arshaft ball bearing (19) and bearing 
support (35) from rear gearshaft ball bearing (22). 

6 

1 

1 Locking wire 
2 Drilled head bolt and nal 

washer 
3 Fan drive oil seal housing 

2 

TA 1262251 

4 Fan drive housing cover 
5 Puller screw hole 
6Gasket 
7 Slotted nut 

Figure 3-!U J. Removing or in11talli11g fan drive oil seal housing 

and/cm d1;ve clutch and coue1·. 

) 
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1 Fan drive vertical shat\ oil 
aenl 

2 Fan drive oil sent housing 

3Gasket 
4 Fan drive clutch upper ball 

bearin.sr 

6 

S Fan drive housing cover 
G Fan drive clutch assembly 
7 Pre!onned packing 

TM 9-2815-220-34 

TA126144I 
8 Slotted nut 
9 Flat washer 

10 Drilled head bolt 

Figure 3·212. Fan drive clutch a11d couer auembl11 - e.tµloded 11iew. 

Figure3·2 JJ. Removi11q clutch cover and bearing cueembt11fro111 
clutch cuumbt11 uai11q puller. 

l'RES'S Cll/TCll Uf'PtR 
8Al L 8EA.'Uli\l FRO.• 

l�ll'tG ClWER 
' 

Fiqure .f.£14. Removing/an diive clutch upper baU bearing 
fro111 lio11ai110 cover. 
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1£HOVC YUi ICM. MIVE SIWI 
Oil SCAL f� l(XJSJM 

Figure 3-21 $, R emc11i 119fa1111ertical dri vo 1hqft oil seal. 

3-124 Ch1nge 1 

Remove retaining ring (34) securing rear gear­
shaft bearing on fan drive bevel gearshaft (21). 
Press fan drive bevel 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. 

) 

) 
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1 Fan drive housing cover etuda 
2 Front cooling (an drive housing 
8 Throttle lever ehaft bracket elude 
4 Oil port pipe plug 
6 Self.Jocking hex nut 
6 Flat washer 
7 Fan drive shaft gear bearing support etuda 
8 Fan drive housing base oil transfer tube 
9 Fan drive housing base oil transfer tube preformed packing 

10 Fan drive driven bevel gearahaCt retaining ring 
11 Fan drive driven bevel gearahaft ball bearing 
12 Fan drive driven bevel gearahaCt spacer 
18 Fan drive driven bevel gearahaCt inner ball ooarlng 
1.C Fan drive driven bevel gearahaCt ehima 
16 Fan drive driven bevel gcarahaft 
16 Fan drive gelll'1lhaCt bearing support 
17 Slotted hex nut 
18 Cotter pin 
19 Fan drive bevel geal'8haft ball bearing 
20 Fan drive bevel gea1'8haCt ehima 
21 Fan drive bevel geal'Bhaft 
22 Fan drive bevel gearahaft ball bearing 

TM 9·2815·220-34 

26 

rA021°S7 

28 Front fan drive housing base inserts 
24 Front (an drive housing base to housing studa 
26 Front fan drive housing base to housing studs 
26 Front fan drive housing base to housing studs 
27 Front fan drive housing base 
28 Crankcase t� fan drive housing base oil transCor tube preformed 

packing 
29 Flat was her 
80 Slotted hex nut 
81 Cotter pin 
82 Flat washer 
88 Hex head capscrew 
8" Fan drive oovel gcarshnft retaining ring 
86 Fan drive bevel gearshaCt bearing support 
86 Machine bolt 
37 Key washer 
38 Bearing retaining plate 
89 Fan drive bev!!I gearshaCt support insert 
40 Front fan drive housing base dowel pin 
41 Inter.fan driveshaft cover adapter studJI 
'2 Flat washer 
43 Hex head capscrcw 

Figure 3.216. Fro111 /011 drive and mou111ing lxue - exp/txlcd 11iew. 

3-125 



TM 9·2815·220-34 

llO IE. SAVE. SlttM.), 
POS!rtO:IEO OE T'i/EC/i 
8Al l O(AfllllG MIO 
G(Ar!SllAFT. ron 
ASS( lBL Y 

Fis11r11 3-217. Removlns fan drive be11el gearlhafl ball bearing•. 

(7) Straighten tab on key washer (87, fig. 8·216) 
and remove bolt (36), washer, and lock plate (88) 
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 (16). Press 
fan driven gearshaft from gearshaft ball bearing (fig. 
8·218) 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 f o r  assembly. 

b. Clutch As$embly. 
(1) Cut locking wire and remove sixteen bolts (10, 

fig. 8·220) attaching fan drive hub (9) to assembled 

3·128 

P11ESS f All l)fll\'l ': 
C'(..'IRSllM T me•.� 
Cl,\RSllM r Oi\Ll 
BEAlllllli 

Figure 3..218. Preuing fan driven gear#1afl from upper 
geor-.Mft ball bearing. 

NOH. SAIE SHIPS 
POSITIO'<EO 3£T11C £11 
OEARSll.\fT Mill 
BALL OEARt:IG f on 
ASSCHBLY 

Figure 3-219. Preuing fan driven geor-.Mfl from lower drivert 
gear1hoft ball beorins. 

clutch flange (1). Remove assembled clutch flange 
and disc housing (2). Remove two fan drive clutch 
discs (8 and 6) and two fan driven clutch discs (4 and 
6). 

) 



2 3 

14 

4 

1 Fan drive clutch Oange 
2 Fan drive clutch disc housing 
3 Fan drive clutch disc 
4 Fan drive clutch disc 
6 Fan drive clutch disc 
6 Fan drive clutch disc 

5 

7 Fan drive vertical sharL assembly 

TM 9-2815·220-34 

8 Ball bearings 
9 Fan drive hub as.'«:'mbly 

10 Machine bolt 
11 Fan drive vertical outer annular ball bearing 
12 Fan drive clutch compression springs 
13 Dowel pin 
14 Retaining ring 

TA021889 

Figure 3·220. Fon drive du1d1 n$$<'mbly - exploded 1•iew. 

(2) Remove fan drive vertical shaft (fig. 8-221) 
from hub and remove three clutch springs and CiCteen 

ball bearings. 
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Figure 3·221. Remo11itig or ir1J1allinj( fa11 dri111• l'Crtiral dria:e 

shaft, balls, a11tl 1pri11gs from fa11 drfrc huh. 

(3) Support outer ball bearing (fig. 3-222) and 
press drive hub (9, fig. 3-220) from ball bearing. 

FigurP 3·222. /(e11101,it1j( or i1Utal/ing /,al/ benri11g from r/rfre 
loub. 

(4) Separate fan drive clutch n:rngc (I) from I 
d.isc housing (2). 

NOTE 

Do not remove the dowel pins (13, fig. 3-
220) and retaining rings (14) from disc 
housing unless inspection (para 3-9.3c) in­
dicates replacement is necessary. Use a 
suitable arbor press to remove dowel pins 
from housing. 

3-92. Cleaning 
Ref er to paragraph 3-36. 

3-93. Inspection and Repair 
a. Ge11eral. Refer to paragraph 3-37 and 3·38. 

b. Fan Drive11 Gearslwft and Fan Driven Bevel 
Gearsliaft. 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, 
both must be replaced as they are a match­
ed gear set·and cannot be replaced in­
dividually. 

c. Oil Seals. �efer to paragraphs 3.37 and 3-38. 

d. Ball Hearing&. Refer to para�aphs 3�37 and 3-38. 

e. Howing Assemblies. Inspect fan drive clutch 
disc housing (2, fig. 3·220) cooling fan drive housing 
(2, fig. 3-216), and fan drive housing base (27) for loose 
dowel pins and oil transfer tubes if applicable. 

f ClwcJr 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). 

g. Drivl! 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. 

Ii. Clutch Discs. Inspect clutch discs (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 
above mentioned is evident. 

Tobie 3·20. Cooling Fan Clutch Repair Standards 

1'1g. Rd. roinl ol 5 ,..., a nd rou Wf'•r 
Co1nponen1 !(o. l etter meu u n'!menl o f ntw part.s l i mii., 

Cooling fan clu�ch 3.220 g Out.side diameter of fan drive 1.1450 1.1460 1.1440 
vertical shaft. 

3.220 c Inside diameter of fan clutch 1.1470 1.1480 1.1490 
huh. 

3-220 g-e Fil of shaft in hub bearing. O.OOIOL 0.0030L 0.0050L 
3·220 a Spherical diameter of clutch 0.6240 0.6260 • 

balls. 
St. r.,.,1 note at tnd of t.ahlt 
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Table 3-20. Cooling Fa11 Clutch R�irSta11dama -Continued 

Fig. Ref. Point of Sites and fit..s Wear 
Component No. letter measun!ment of new parts limit.a 

Cooling fan clutch 3.220 f Spring helical compression: • 

Approximate free length. 1.19 inch • 

Scale reading at 0.807 3llb to 39 lb 
inch. 
Mnximum solid height. 0.607 inch 

Rerer lo pnr3grnph 3·37c for expl3na11on or symbols. 

Table 3-21. Front Fan Drivt J/ousi11g Assembly Repair Sta11darc'8 

Fig. Ref. Point of Sizes and fits Wear 
Component No. letter measurement of new earts limit.a 

Front fan drive 3-216 r Inside diameter(smnll) of 2.6772 2.6779 2.6782 
housing liner in front fan drive hous· 

ing. 
3-216 p Outside diameter of bearing. 2.6767 2.6772 • 

3-216 p.r Fit of bearing in liner. 0.0000 O.OOJ2f., 0.0016L 
3-216 q Inside diameter (large) of liner 3.1496 3.1603 3.1606 

in front fan drive housing. 
3·216 t Outside diameter of bearing. 3.1491 3.1496 . 

3-216 t·q Fit of bearing of liner. 0.0000 0.0012L 0.0016L 
3-216 n Inside diameter of bearing. 1.6743 1.5748 • 

3-216 k Outside diamete,r of bearing 1.5749 1.6753 1.6747 
surface on gearshaft. 

3-216 n-k Fit of bearing on gearshan. O.OOOlT O.OOIOT O.OOOlL 
3-216 m Inside diameter of spacer. 1.5800 1.6850 1.6950 
3-216 m-k Fit of spacer on gearshan. O.Q0.17L O.OlOIL 0.0203L 
3-216 a Inside diameter of bearing. 1.5743 1.6748 • 

3-216 a-k Fit of bearing on gearshaft. O.OOOlT O.OOIOT O.OOOlL 
3-216 d Inside diameter of bearing 3.1495 3.1501 3.15().1 

support. 
3-216 c Oul3ide diameter of bearing. 3.1491 3.1496 . 

3-216 c-d Fit of bearing in bearing sup- O.OOlOL O.OOOlT 0.0013L 
port. 

3-216 e I nsidc diameter of bearing. 1.6743 1.5748 • 

3·216 r Outside diameter of bearing 1.6749 1.5753 1.6747 
surface on gearshan. 

3-216 e-f Fit of benring on gurshaft. O.OOOl T  O.OOlOT O.OOOlL 
3-216 b Inside diameter of bearing. 1.6743 1.6748 • 

3-216 g Outside diameter of bearing 1.5749 1.6753 1.6747 
surface on gearshafl 

3-216 b-g Fit of bearing on gearshafi. O.OOOlT O.OOlOT O.OOOlL 
3-216 j Outside diameter of bearing. 2.6767 2.6772 • 

3-216 h Inside din meter of bearing 2.6771 2.6777 2.6780 
support. 

3-216 j-h Fit of bearing in bearing sup- O.OOlOL O.OOOlT 0.0013L 
port. 

3-220 d Inside diameter of bearing. 1.7712 1.7717 • 

3-220 b Outside diameter of be11ring 1.7718 1.7722 1.7716 
surface on clutch hub. 

3-220 d-b Fit of bearing on clutch hub. O.OOOlT 0.00IOT O.OOOlL 
3-220 c Outside din meter of bearing. 2.9523 2.9528 • 

3-216 s I nside diameter of liner in fan 2.9528 2.9536 2.9538 
drive housing. 

3-220 c Fit of be11ring in fan drive 0.0000 0.0012L 0.0016L 
3-216 s housing liner. 
3-212 e Outside diameter of bl'aring 1.3781 1.3786 1.3779 

surface on clutch shaft. 
3-212 f Inside diameter of bearing. 1.3775 1.3780 • 

3-212 f-e Fit of bearing on shan. O.OOOIT 0.00\0T O.OOOlL 
3-212 d Inside diameter of bearing 3.1496 3.1603 3.1600 

bore in fan drive housing 
cover. 

3-212 c Outside diameter of bearing. 3.1491 3.1496 • 

3-212 c-d Fit or bearing in cover. 0.0000 0.0012L 0.0015L 

See foot note at end of table. 
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Table3-£1. Front Fan Drive Hcmsi11g Auemb/11 RcpairSlattdard8-Continued 

J<lg. 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 • 

housing oil seal housing. 
3-212 a Outside diameter of oil seal. 2.6260 2.6300 . 
3.212 8·b Fit of oil seal in housing. 0.0020T 0.0080T . 

8 Refc1 to parag1aph 3·37c for explan.ilion of symbols. 

i. Studa. Refer to parngraph 3-3&1, table S-22 and 
figure 3-223 when replacing studs. 

II 

MODEL AVDS-1790-2DR 

TA 126176 I 
) 

Figure.1-te.1. Front fan drive hou1illg and mo1111ti11g baae 1t11dding auemblv. 
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Table 3-£2. Front Fem Drive Ho111i11g Stud lde11tificatio11 

Fig. Ref. Selling No. 
No. No. height req'd 

3-223 l 2-1116 
3-223 2 3-lll6 
3-223 3 314 
3-223 4 23/32 
3-223 5 29/32 
3-223 6 718 
3-223 7 I 

(throttle 
br11cket) 

3-22-3 8 3·112 
3-223 9 25132 
3-223 10 29/32 
3-223 11 l-21J32 

3-94. Assem91y 

a. Clutch Assemblies. 
(1) Inst�ll dowel pin (13, fig. 3-220) and retain­

ing ring (l�) in disc housing (2) and install clutch 
flange (1).on disc housing. 

(2) !)1.1pport drive hub (9, fig. 3-220) and press 
outer bf(ll bearing(ll) on drive hub using a suitable 
hollow/tool the size of the inner race. 

2 

6 
4 
8 

" 
3 

2 

2 
8 
4 

3 

Stud size and length 

3/8-16 (511&1) x 3/8-24 (7/8) x 2-25132 

3/8-16 (51164) x 318-24 (11/16) x 3-7/8 
318-l6 (13116) x 318-2·1 (31·1) x 1-718 
5116-18(314) x 5116-24 (19132) x 1-7/16 

5116-18(3/4) x 5116-24 (1!1/32) x 1-314 

5116-16 (3/4) x 5116-24 (l !l/32) x 1-112 

5116-18 (3/4) x 5116-2-1 (I !l/32) x 1-lfl 

318-16(27/32) x 318-24 (I IJ16) x 4-5116 
5116-18 (19132) x 5116-24 (3/4) x 1-7/16 
5116-18 (314) x 5116-24 (13116) x 1-9/16 

5116-18 (314) x 5116-24 (314) x 2-5116 
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(3) 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. Position fifteen clut.ch balls 
(fig. 3-221) and three clutch springs in the fan drive 
hub. 

(4) Install a fan driven clutch disc (6, fig. 3-�), 
drive clutch disc (5), 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 bolts (10) 
and install locking wire. 

b. Front Driue 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 l.2635 inch minimum 
to 1.265.5 inch maximum. When total thickness is 
greater than 1.265.5 inch, strip 0.002 inch 

·
thick lamina­

tions from shim pack until the correct thickness is ob­
tained. When total thickness is less than 1.2.635 inch, 
add 0.002 inch thick shims (stripped from a new shim 
pack Part No. 8622455) as necessary. Figure 8·224 il­
lustrates shim location and measuring points. 

LOWER DRIVEN 
GEARSHAfT BALL-­

BEARING 

FRONT BEVEL 
GEARSHAFT BALL 

BEARING 

BEARING 
TRAOEM/\RK IN 
THIS POSITION 

FRONT FAN DRIVEN 
GEARSHAFT 

NOTE. ALL DIMEliSIONS 
GIVEN ARE Ill lllCHES. 

TA021472 

Figure 3-224. Determining ahim thickneSJ for fro111 Jon drille 
gearJliaft and drivert bevel geor1liaft. 

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 
srearnhafl into hall bearinsr. 

f'isure 3-225. PreSJintJ Jan driven seorsl1aft i1110 lower gearahaft 

ball beoring. 

(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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Figure 3-226. l're"i11g fan clrivl'11 gcnr1/1afi i1110 upper gear1IUJ/I 

ball beari "8· 

(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 (38). 
Bend tab on washer. 

(5) Determine backlash for fan drive bevel 
gearshaft. Position original shims (20, fig. 8-216) on end 
of inner bearing race (side opposite bearing trade 
mark) on front bevel gearshaft ball bearing. Measure 
total thickness of bearing face and shim, 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 O.OO'l inch 

3-132 

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 (lig. 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 
gearshaft rear ball bearing with retaining ring (34, fig. 
3-216). 

Figure 3-227. Pre"ing fro111 bci·cl gear1/1afi ball bearinJ! on 

gcar1hoft. 

(7) Install bearing support (16, fig. 8-216) on fan 
drive bevel gearshaft front ball bearing (19), and install 
bearing support (35) on rear ball bearing (?.2). Position 
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 position oil seal on housing base with 
lip of seal toward fan drive housing cover mounting 
face and press oil seal in housing. 



I 

F1g11,.e .j.} :ZS. />n:ssi 119 1Jil sml rntojir ,, 1/ rii'e 11il ,-1111/ h•mlii 110. 

(9) Position fan drive housing cover (fig. 3-229) 

on arbor p1·ess using suitable blocks for support 

TM 9-2815·220-34 

• 

f "1gu)·e J·l.!9. Pre11s1110 d11trlt llJ)per ball 

beori11f1 i11/ufn11 cfrive IH11tsi11g. 

-

and press clutch upper ball bearing in lo cover. bly (6, fig. 3-212) in front fan drive housing assem-
NOTE bly (2, fig. 3-216). Using a new preformed packing(7, 

Install eight self-locking nuts securing fig. 3-212) install assembled fan drive housing 
front fan drive covers on lhe short sluds, cover (5) on drive housing cover. Install slotted 
four nuts are used when installing two nuts (8) securing cover to housing. (Only foul' nuts 
fuel injector Lube brackets. Install four are required on rear fan tower). 
self-locking nuts on short studs securing (11) Cont lip of fan drive vertical shaft oil seal 
rear fan drive cover, eight nuts are used (1) with GAA grease MIL-G-10924, and install fan 
when installing four fuel injector tube driveoil seal housing(2)onfan drivehousingcover 
brackets. (5) and secure wilh six drilled head bolts (10) and 

(10) Install assembled fan drive clutch assem- flat washer (9) and install locking wire. 

Section XIV. REPAIR OF REAR FAN DRIVE HOUSING AND 
CLUTCH ASSEMBLY 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 arc included where applica­
ble. 

3-96. Disassembly 

cc Rear Fan an cl llccesso1·y Dl'ivc fl ousing. 
(1) Refer to paragraph 3-91 and remove oil seal 

housing from fan drive housing cover. 

(2) Hefer to paragraph 3-91 and remove fan 
drive clutch and cover from rear fan drive housing 
assembly. 

(3) Remove an<l discard fou1· 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. 
Cap should be loosely attached on housing 
after advance assembly is removed. 
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1 Fan d1ive housing cover stud 
2 Rear fan drive housing 
3 Fan drive driven bevel gearshaf� bearing support. stud 
4 Inter-fan drive shaft cover adapll?r stud 
5Dowel pin tftlywhe el end fan drive shafl 
'rear Ian dnve dr\Verl beV"Crgearshaft 
8 Fan cl rive bevel gearshaft 
9 Fan drive bevel gearshaft shim 

10 Fan diive bevel gearshaft ball beuring 
U Fan drive bevel gearshafl bearing support 
L2 Jnte1·m1?diate fan drive shaft 
13 Inter-fan drive shaft forward 1·etaining ring 
14 Inter-fnn drivl? shaft forward cover preformed packing 
15 Fan drive shaft forward cover 
16 Fan drive shaft forward cover adapter 
17 Flat washer 
18 Se lf-locking nut 
19 lnter-fan d1ivc shnft cover hose and hos<? clamp 
20 Inter-fan chive shaft cover hose 
21 Lnte1·-fan drive shaft cover hose and hose clamp 
22 Self-locking nut 
23 Flat washer 
24 Fl).n drive shaft rear cover adapter 
25 Inter-fan drive shaft rear cover 
26 Inter fa11 d rive sh3rt rear cover preformed packing 
27 Fan drive housing and accw.;ory drive housing base 
28 Oil tninsfcr tube preformed packing 
29 Injection advance bearing cap 
30 Flat washer 
31 Slotted hex nut 

32 Colter pin 
;J;j Accessory drive housing stud 
3-1 Accessory drive housing stud 
35 Accessory drive housing stud 
36 Slotted hex nut. 
37 Cotter pin 
38 Flat washer 
39 Hex head capscrew 
40 Fial washer 
41 Rear fan drive housing slud 
42 Injection d1iv1?n gearshaft hub clamp 
43 In ·eclion automatic advance assembl 

er ptn 
45 Slotted hex nut 

* 

/ 

Tl\021890 

46 Accessory driven gearshaft hub clamp 
4 7 Accessory driven gearshafl plug 
48 Flvw cl d fan drive haft lu nd retainin ring 
49 Accessory n vl? ousing ase anc er n case s u 
50 Accessory cam drive bevel gearshaft support stud 
51 Accesso1·y dtive housing 
52 Flat washer 
53 Self-locking nut 
5-1 Accessory cam drive bevel gearshafl support. stud 
55 Self-locking nut 
56 Fial washer 
57 Accessory fon chive housing slud 
58 I nje::tion pump driven shaftgea1· pin 
59Dowel pin 
60 Accessory dtivc housing slud 
61 Injection advance bearing cap stud 
62 Dowel pin 
63 Oil transfer tube preformed packing 

Figure3·23(). Rcu1'fo11 and automut1c i11jecti1111 adra11cccl1i1•e-up(()((ed view. 
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(4) Remove six colter 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 Couer, Bearing and Vertical Drive Shaft 
Oil Seal. Separate clutch cover and bearing from 
clutch assembly and remove clutch uppel' ball bearing 
and vertical drive shaft oil seal, paragraph 3-91. 

c. Rear Fan and Accessory Drive Housing. 
(1) Remove six self-locking nuts (38, fig. 3-231) and 

J 

I 

Jl 

19 
\ 

40 .... 

ll )0 

Jl 
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flat washers (37) attaching left and right camshaft 
drive inner supports (86) to accessory drive housing (39). 
Separnte camshaft drive inner supports from accessory 
drive housing and remove right and left camshafL 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 tl'ansfer plug 
(25) from camshaft drive gearshaft (2.6). 

(3) Remove fan driven bevel gearshaft (17, fig. 
3-231) and associated parts as outlined in paragraph 
3-91. 

'/r-�t .... ��II I? q JI )S 16 

A / /{; 
t � ,, I 

I "'"' i .,...1 ,· mY41 ;-- ·,�� 
p' k 

I 
h 

t \ 43 11 53 

l� 

l& 

' . "\ , 

7 Needle bearing retaining ring l Rear fan drive cluU:h assembly 
2 Pipe plug 
3 Fan drive housing cover stud 

4 Rear fan drive housing 
5 lnt.<lr·fan drive shaft cover adapter stud 8 lnjcction pump driven gearsliaft oil seal 

9 Dowel pin 6 I njcclion pump driven gearshdt needle bearing 

Figure 3-231. Reor fa11 a11d acce.uory drive /101uins, lxuc a.l$cmblie• and a.sJociated port4 - exploded view. 
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LEGEND for (ig. 3·231 continued: 

10 Fan driven be1•cl gearshaft retaining ring 
11 Fan driven bc1·el gearshafl ball bearing 
12 Fan driven gcars h11ft spacer 
13 Fan driven bevel gearshaft inner brtll bearing 
14 Bearing retaining plate 
16 Key washer 
16 Machine bolt 
17 Pan drive driven bevel gearshafl 
18 Pipe plug 
19 Accessory drive housing stud 
20 Fan drive houRing and accessory drive housing base 
21 Accessory drive housing stud 
22 Accessory camshaft drfve bevel gearshaft assembly 
23 Plug 
24 Keywasher 
25 Oil transfer plug 
26 Camshaft drive gearshaft 
?:I Slolted nut 
28 Flat washer 
29 Injection advanoo bearing cap 
30 Dowel pin 
31 Pipe plug 
32 Accessory drive housing base and crankcase stud 

/ 

IS 

I 

14 

33 Mccssory driven gear bearing support stud 
34 Accessory camshaft drive be1·cl gearshaft support stud 
35 Preformed p acking 
36 Accessory c amshaft drive be 1•cl gearshaft support 
37 flat washer 
38 Self.J ocking nut 
39 Accessory drive housing 
40 Pipe plug 
41 Accessory drive housing stud 
42 Fan drive driven bevel gcarshafl bearing support studs 
43 Fan drive driven bevel gearshaft Ahims 
44 Rear fan drive housing stud 
45 Accessory drive housing stud 
46 Accessory drive housing stud 
47 Dowel pm 
48 Injection advance bearing cap studs 
49 lnJection pump driven shaftgear pin 
50 F\iel injection pump gcarshafl 
51 Recessed washer 
52 F\iel injection pump gearshaft bearing 
53 Screw thread insert 
54 Pipe flug 
65 Dowe pin 
56 Woodruff key 

I 

r 

IJ 12 9 
8 

5 6 1 

T A021393 

1 F\iel injection pump 
2 Key 

4 F\iel injection pump coupling sleeve 7 Holt 10 Fuel injection pump coupling hub 
5 Spacer 8 Pipe plug 11 L«kwasher 

3 Pipe "lug 

3-136 

6 Wash er 9 Ring 12 Plain nut 
Figure 3-232. Fuel injection p1u11p coupling CIS$embly - exploded 11iew. 
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LEGEND for fig. 3-7.32 continued: 
13 Plain nut lG Ring 
14 Lockwashcr 17 Packinl{ 
15 Fuel injection pump coupling 18 Fuel inJcction pump 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 
gears haft. 

NOTE 
The splined coupler halves are a matched 
set. 

(5) Remove seven self-locking nuts (55, fig. 3-?.30) 
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 gcarshaft (50) from 
rear fan drive housing. Remove fuel injection pump 

I 
gearshaft oil seal (8) and retnining ring (7) from 
rear fan drive housing, if inspection (para 3-98) 
reveals the need 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. 

fR(SS l'L1\ 11 :i.\tl i(1\Rl'IC. 

I 

figure 3·233. Rcwoviug fuel i11jcctio11 f111mp gcars/1aft ball 
/,cari11g. 
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d. Rear Fan Driue Housing Clutch Assembly. Dis­
assemble clutch assembly as outlined in paragraph 
3-91. 

e. Fuel Injection Pump A(foance 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 supporL from ball bearing. Press fa11 
drive bevel gearshaft from ball bearing and remove 
and retain shims (9) for use during assembly. 

NOTE 

Before removing bolts securing the compo· 
ncnts of the advance assembly, check alinc­
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 
the scribe marks are not alined, scribe a new 
line on the gearshaft flange in alinemcnt 
with the ring boss scribe line. Identify the 
new line using a prick punch dot or some 
other method. The new gear flange mark 
and ring boss must be in alinemenl for 
proper assembly. 

l I njeclion driven gcarshafl hub clamp 
2 Bolt 
3 Locking wire 

4 Slolll!d nul 
5 Adjusting ring 
6 Flyweighl 

Figure 3-234. He111IJl'i11g 11dv11rrce j1)1VCi/l.lll atljusti11g ri11g ouc/ 

i11jcctlo11 pump drive geors/1nft. 
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(2) Remove injection driven gearshaft hub 
clnmp (I, fig. 3-234) from injection pump drive 
gcarshaft ball bearing. Cut locking wire (3) and 
remove six bolts (2) attaching drive gearshaft to 
injection advance vane housing. Remove two cotter 
pins, slotted nuts (4), and flat washers attachjng 
injection advance flyweight fulcrum pin to injec­
tion pump drive gearshafL Remove gearshaft (17, 
fig. 3-236), bal l bearing (15) and retaining ring (14) 
as an assembly. 

(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-?.36) 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. 

3-138 Change 3 

figure 3·235. Removi11g i11jec1io11 pump dri11e gearshoft boll 

bearing. 
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l lnjeclion advance vane 
2 Advance unit cover ret.ainini ring 
3 Injection advance vane housing cover 
4 Accessory driven geanhaft 
6 Acceaaory driven gearahaft ball bet.ring 
6 Accessory driven ge&rahaft ball bearing shim 
7 Inf.' lion advance vane housing 
8 In lion advance flyweil!'ht housing 
9 A vance oil oonlrol hoosTng 

10 lnr:tion adv11nce flyweight assembly 
11 ln�ection advance flyweight fulcrum pin wt.sher 
12 Injection advance flyweight fulcrum pin cotter pin 

10 

(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 (3) noting location of dowel pins in 
advance housing cover for alinement with holes in ad­
vance vane housing during assembly._ 

TM 9-2815·220·34 
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13 Injection advance flyweight fulcrum pin nut 
U ln�ectlon pump drive gea.rah&ft ball bearing ret.aining ring 
15 ln�tion pump drive gearshaft ball bet.ring 
16 Inject ion advance vane housing bolt 
17 In ector pump drive gearahaft 
18 lnll!ction &dvance flyweight adjusting ring 
19 Injection advance flyweil!'ht fulcrum pin 
20 Fuel in�tion advance ffyweight oompreS.!lion spring 
21 Fuel in�tion advance flyweight compression spring retainer 
22 Fuel inJection advance flyweight oompresaion spring sut 

.23 lnJectlon advance vane seal 
24 Injection advance vane seat spring 

(7) Partially separate advance vane (1) and vane 
housing (7) and remove eight seals(�) and springs (24) 
and remove vane from housing. 

f. Advance Vane HotUJing Couer and Acce880ry 
Driue Gearshaft. 

(1) Using a suitable gear puller remove accessory 
driven gear hub clamp (�, fig. 3-280) from accessory 
driven gearshaft ball bearing (5, fig. 3-2.86). Remove 
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ball bearing and shim (6) from accessory driven 
gearshaft (4). 

ti (2) Cut four pins 7/16-inch (approx.) long from 7/32-
inch diameter brass brazing rod 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, install it over the pins and tighten bolts suffi. 

ciently to compress the advance vane cover internal re· 
taining ring. 

(3) Install accessory drive gearshaft in a soft. 
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. 

Figure 3-237. Remo11ing odvo11ce vane /1owing 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 Driue Gearsltaft and Fa11 Driue Bevel 

Gearshaft. Inspect fan driven gearshaft (8, fig. 3-230) 
n and fan drive bevel gearshaft (7) to limits specified in 
t.! repair standards (table 3-23). 

NOTE 
If either the fan driven gearshaft or fan 
drive bevel gcarshaft require replacement, 
both must be replaced as they are a matched 
gear set and cannot be replaced in­
dividually. 

c. Oil Seal. Refer to paragraph 3-37. 
d. Clutch Assembly. Refer to paragraph 3-93 and ta-
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hies 3.ro 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 (2J:>) for loose 
dowel pins and oil transfer tubes if applicable. 

f. Aduance 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). 

g. Flyweight Spn'ngs. 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 S-38, table 3-2Z and 
figure 3-238 when replacing studs. 



Co.npontnl 
Rd. 

LcU<r 

Rear fan and a.c· 3.230 a 
cessory drive 
housing. 

3.230 k 
3.230 k-a 

3.236 d 

3·?26 e 
3.230 e 

3.230 e-f 
3.230 h 
3.236 w 

3-230 W·h 

Fuel injection pump 3-231 t 
spur shaftgear 

3-231 s 
3-231 S•l 
3-236 e-<I 

3 .• 230 b 
3.230 c 

3.230 C·b 
3.230 d 

3.230 g 

3.230 g-<1 
3.230 f 
3-231 r 
3-231 Q 

3-231 r.q 
3·231 m 

3-231 c 

3-231 C•lll 

3-231 b 

3-231 e 

3-231 e·h 

3-231 y 

3.231 d 
3-231 d-y 
3.231 p 

3-231 k 
S-231 k-p 
3.231 n 

3.231 h 
3-231 h·n 

Stt (DOI not.o II tnd of I.Ible. 

Table 3·23. Rear Fan wul Accessory Driue Housiflll 
Assembly Repair SIC111ckJrds 

Poln1 or 

M t.uurtmrnt 

Inside diameter of bearing 
support clamp. 

Outside diameter of bearing. 
Fit of bearing in support 

clamp. 
Outside diameter of bearing 

surface on gearshaft assem· 
bly. 

Inside diameter of bearing. 
Inside diameter of bearing 

support clamp: 
Fil of bearing in support. 
Outside diameter of gearsbafl. 
I nsidc diameter of drive 

gearshaft. 
Fil of gears haft in drive 

gearshl\ft. 
Outside diameter of bearing 

surface on fuel injection 
pump driven gearshafl. 

Inside diameter of bearing. 
Fit of bearing on gearsh aft. 
Fit of bearing on gearshafl as· 

sembly. 
· 

Outside diameter of bearing. 
Inside diameter of bearing 

support clamp. 
Fit of bearing in support. 
Outside diameter of bearing 

surface on gearshaft. 
Inside diameter of bearing. 
Fit of bearing on gearshaft. 
Outside diameter of bearing. 
Outside diameter of bearing. 
Inside diameter of liner in 

housing. 
.Fit of bearing in housing. 
Inside diameter of liner in 

housing. 
Outside diameter of needle 

bearing. 
Fit of needle bearing in hous· 

ing. 
Outside diameter of needle 

bearing s u r face o n  
&"arshaft. 

1 nsidc diameter of needle 
bearing. 

Fit of gearshaft in needle 
bearing. 

Inside diameter of oil seal bore 
in housing. 

Outside diameter of oil seal. 
Fil of oil seal in housing. 
Inside diameter of bearing 

bore (small) in housing. 
Outside diameter of bearing. 
Fil of bearing in housing. 
Inside diameter of bearing 

bore Oargc) In housing. 
Outside diameter of bearing. 
Fil of bearing in housing. 

3.5-132 

3.5427 

0.0013L 

2.16.55 

2.1648 

3.1495 

O.OOlOL 

1.6UI 

1.6260 

0.0012L 

1.18L4 

1.1807 

O.OOOOT 

O.OOOlT 

3.1491 

3.1495 

O.OOlOL 

1.5749 

1.5743 

O.OOOlT 

3.1491 

2.4404 

2.4409 

0.0000 

1.4995 

1.4995 

0.0007L 

0.9995 

0.9995 

O.OOOSL 

1.7500 

1.7540 

0.0030T 

2.6772 

2.6767 

0.0000 

3.1496 

3.1491 

0.0000 

s1 ... 1n d riu 
or nrw paru 

3.54-10 

3.6433 

0.000l'f 

2.1660 

2.1654 

3.1501 

O.OOOIT 

1.6248 
1.6270 

O.OOUL 

1.1817 

1.1811 

O.OOlOT 

0.00121' 

3.1496 

3.1501 

O.OOOlT 

1.5753 

1.5748 

O.OOlOT 

3.1496 

2.44-09 

2.4·H6 

0.0012L 

1.500'2 

1.5000 

O.OOOST 

l.0000 

1.0000 

O.OOOST 

1.7510 

1.7580 

0.00801' 

2.6779 

2.6772 

0.0012L 

3.1503 

3.1496 

0.0012L 

TM 9·281 5-220-34 

Wur 
llmli. 

3.&.144 

0.0017L 

2.1653 

3.15().1 

O.OOISL 

1.6240 

1.6275 

0.0035L 

1.1813 

0.0002T 

O.OOOlL 

3.1504 

0.0013L 

1.5747 

O.OOOlL 

2.4419 

0.0015L 

1.5005 

O.OOlOL 

0.9993 

0.0007L 

1.7520 

0.00201' 

2.6782 

0.00151� 

3.1506 

0.00151. 
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7bble 3·23. Rear Fan Olld AcctUOf)' Drive Houaing 

Autmbly Repair Slondorda - Ccn'inued 

,,,. Rot p.,;R\"' SU.. ond fit• Wur 
Compon<al No. LtllLt Wu.wrttnta.t d .... pol\.a llmiu 

Rear fan and fuel 3.231 r Outside diameter or bc1.ring 1.6749 1.5763 1.6747 
injection drive. surface on gear5haft. 

3.231 j Inside diameter or bearing. 1.5743 1.5748 . 

3-231 j.( f'lt or bearing on gear5hafl. O.OOOlT O.OOlOT O.OOOIL 
3-231 g Inside diameter or bcaring. 1.5743 Ui748 • 

I 

3.231 g·f rit or bcaring on gear5hafl. O.OOOlT O.OOlOT O.OOOlL 
3-230 j Inside diameter of injection 2.3TTO 2-S'l&l . 

advance bcarlng. 
3.236 b Outside diameter or hub on ad· 2 3735 2.3Wi 2.3730 

vance unit cover. 
3-236 b-j rit of cover in bearing. 0.0025L 0.0045L 0.0060L 
3.230 

L o w e r  camahafl 3.231 u Inside diameter of hub in 1.1260 1.1270 . 
·. 

drive quill bevel gearahart. 
gearsha!t. 

3.231 x Outside diameter or lower oil 1.1250 1.1255 . 
transfer plug. 

3.231 x-u rit of plug in hub 0.0005L O.OOOOL . 
3.231 v Outside diameter or hub on 1.4970 1.4980 l.49fi0 

gean1hart. 
3.231 8 Inside diameter of bore in in· 1.5000 1.5010 l.SO?J) 

ner support housing. 
3.231 V•I rit of hub in housing bore. O.OOOOL O.OOIOL 0.0060L 
3-268 r Inside diameter or camshaft 0.6292 0.6300 0.6315 

drive quill (both ends). 
3.231 w Spherical outside diamet.er of 0.6275 0.62&'.l 0.6265 

lower oil transfer plug. 
3·2.'i8 r·W rit or lower transfer plug in 0.0012L 0.0025L 0.0060L 

quill. 

R<ltt lo Plr•fnl ph S.$7r lot trpltnall o n ot •rmbol� 

7bMe 3·24. Fuel Injection Pump Acloonce Unit 
Auembly Rtpoir Slondorda 

fli. Rd. Poio l cl Sb.ti and fi ll Wtar 

C«nooa�nl No. Leiter Wtuuttmut ., ....... .u lhalu 

�el Injection pump 3-236 g Inside diameter of cover. 1.8125 1.8130 1.8135 
advanoe unit u-

ecmbly 3-236 f Outside diameter of mating l.811S 1.8100 1.8110 
surface on gearshaft. 

3·236 f-g Fil of cover on gearshafl. 0.000.SL 0.0015L 0.0025L 
3·236 d Outside dlameler of bearing 2.1655 2.1650 2.1653 

surf� on geal'$haCt iwcm· 
bly. 

3·236 e huide diameter of bearing. 2.1648 2.16&1 . 

3.236 d.e Fil or bearing on gearshaft u- O.OOOlT 0.0012T O.OOOlL 
aembly. 

3·?.SO k Outside diametu of bearing. 3.MZI 3.MSS . 

3.230 I Inside diameter of bearing 3.5432 3.6440 3.5442 
support. 

8-230 a-k Fit of bearing in support. 0.0013L O.OOOIT O.OOlSL 
3-236 b Outside diameter or hub on 2.8735 2.3745 2.3730 

cover. 
3.230 j Inside diameter of injection 2.8770 2.37� 2.3'190 

advance bearing. 
8-230 j·b Fil of hub on cover in advance O.OO'lSL 0.004SL O.OOf.-OL 
3·236 bearing. 
3.236 a I naidc diameter or vane. 1.8730 1.8785 1.8740 
3-236 q Outside diam�ter o( oil control 1.8710 1.8715 1.8708 

advance valve. 
3.236 q-s Fit of vane on housing. 0.0015L 0.0025L 0.0032L 

J-236 Width of Injection Controlled to provide 
• 

z 

advance vane. 0.0010 to O.OOIS 
clearance with dimension 
aa below at alSembly. 

!l-236 c Out.side diameter of gearshaft. 1.4996 ,1.� 1.4994 
p Inside diameter of oil control 1.5015 }.SO?J) 1.5030 

Rdvance housing. 
Sff fOIX not< •I •nd of l•blt. 

) 
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Fig. Ref. 
Component No. letter 

Fuel Injection pump 3-236 p-c 
advance unit as· 
sembly. 3-236 j 

3-236 k 
3-236 k·j 
3-236 h 
3·236 y 
3-236 n 

3-236 n-c 

3-236 u 

3-236 r 
3-236 r-u 
3-236 t 

3-?.36 v 

3-236 V•l 
3-236 m 

3-236 x 
3-236 X•m 

3-236 s � 

3-236 w 
3-230 h 

3-230 h-w 
3-236 

3·236 33 

Table .f·t4. Fuel fojection Pump Adva11ce Unit 
Aaaemb/11 Repair Sta11darda - Continued 

Point of Sizes and fits 

mPasurement of new parts 

Fit of oil control advance hous· 0.0015L 

ing on gcarshaft assembly. 
Width of seal 0.0990 
Width of slot in vane. 0.1020 

Fit of seal in v11ne O.OOIOL 

Length of St.'111 2.1190 
Thickness of seal 0.1300 
Inside diameter of drive 1.6016 

gearshaft gear. 
l''it of drive gen rs haft on 0.0016L 

gearshnft assembly. 
Outside diameter of l!in on 0.2600 --:!Jyweighl. 
W1 th of slot in control valve. 0.2510 

Fit of pin in slot 0.0000 
Outside diameter of flyweight 0.3110 

l!!,n. 
Inside diameter of flyweight 0.3120 

pin hole in flyweight. 
Fit ofnyweight pin in flyweight. 0.0005L 

Outside diametfr of bearing 1.9686 
surface on spur gearshaft. 

Inside diameter of bearing. 1.9680 

Fit of bearing on spur O.OOOIT 

gearshaft. 
Sl!ring, helic nl: coml!res§ion 

Approximate free length. 1.6300 inch"" 
Seate rending at 1.0300 12.J lb§ tsi 1�.a lbs 
inch. -

Maximum solid height. � Inside diameter of gearshatt 1.6260 
Outside diameter of drive 1.6244 

gearshal\. 
Fit of gearshal\ In drive 0.0012L 

gearshart. 
Wid1h of injec1lon 2.1233 

advance vnnc 
housing. 

TM 9-2815·220·34 

Wear 
limits 

0.0024L 0.0036L 

0.1010 0.0980 

0.1060 0.1070 

0.0070L 0.0090L 

2. 1210 . 
0.1360 • 

1.6020 1.5030 

0.0024L 0.0036L 

0.2510 0.2490 

0.2560 0.2660 

0.0060L 0.0070L 

0.3115 • 

0.3130 • 

0.0020L • 

1.9690 1.9684 

1.9686 • 

O.OOIOT O.OOOlL 

I 

1.6270 1.6276 
1.6248 1.6240 

0.0026L 0.0035L 

2.1247 • 

I 
Refer to paragraph 3-37c for explanation of symbols. 

Table J-t5. Rear Fan(ll1d Acceuory Drive ffou1�11g1 Stud lde11tificalio11 

Fig. Ref. Setting No. 
No. No. height req'd. Stud size and length 

3-238 1 &IS 1 6116·18 (19132) x 5116-24 (17/32) x 1·118 

3-238 2 1-11116 4 6116-18 (314) x 6/16-24 (23132) x 2-5116 

S-238 3 2S/32 4 5116-18 (314) x 5116-24 (19/32) x 1-7/16 II 
3-238 4 2002 8 6116-18(314) x 5116-24 (19/32) x 1-3/4 

8-238 6 1-118 6 3/8-16 (15116) x 318-24 (UY16) x 1·5116 

S-238 6 49/64 6 3/8-16 (27/32) x 318-24 (7/8) x 1-314 

3-238 7 3-29132 2 318-16 (15116) x 3/24 (13116) ,x 4 .. 11116 

8-238 8 1-25132 2 3/8-16(13116) x 318-24 (27/32) x 2/16-10 

3-238 9 1 5 6116-18 (314) x 6116-24 (23132) x Hil8 

3-238 10 3-1!2 2 318-16 (27132) x 318-24 (11116) x 4-5116 

3-238 11 4-&18 1 318-16 (61164) x 318-24 (11116) x 6-114 

3-238 12 2-9116 4 318-16 (25(.32) x 3/8.24 (7/8) x 3-6/16 

3-238 13 4-114 9 318-16 (51164) x 318-24 (11116) x 6 

S-238 14 6-114 2 3/8-16 (61164) x 318-24 (11116) x 6 

S-238 15 1 2 6116 (314) x 6111).24 (19182) x 1-1!2 

3-238 16 29132 8 6/16-18 (314) x 6116-24 (13116) x 1-9116 

S..238 17 25(.32 4 &16-18 (&18) x 6116-24 (3/4) x 1-7116 
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MODEL AVOS-l790-20R 

J 

TA055605J 
Figure .i.!Jx. lien 1· 1i111 <• 11d (lrt:l'R1<v1·11 drfrt h1J111ti 11g n 11d ba$t 1<t11ddi ng as11tmbly. 

i. Fuel lnjectio11 P1rn1p Dl'il'e Couple>' Ha{(. In­
spect the front and rear coupler sleeves (4 and 18, 
fig. 3-232) and hubs for wear and mutilation and fot· 
fit with mating hub splines (10 an-a-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 encl through the output 
end. Check the quad rings (9 and 16) for cracks, 
tears, deterioration, or loss of resilience. 

3-99. Assembly 

a. Fuell njedion Pump Advance Unit 1\ssembly. 
(1) Install accessory driven gearshaft plug (47, 

fig. 3-230) and secure with retaining ring (48). 

3-144 Change 1 

(2) Measure the t.otal 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) 

I 
and gearshaft measurement (B) and subtract from 

. 2.6605 to 2.6625-inch. Add 01· remove 0.002-inch 
shim laminations front shim pack, Part No. 
8761041, until required 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. 

) 

) 



BEARING TRADEMARK 
IN THIS POSITION 

[ I �--r------

ACCESSORY 
DRIVEN BEVEL GEAR 

NOTE: ALL DIMENSIONS SHOWN ARE IN INCHES 

c 

REQUIRED THICKNESS 
2.6605 MIN. 

2.6625 MAX. 

TM 9-2815-220-34 

l 

TA 126132 I 

Figure 3-239. Derermining shim rl1ick11eSJ for acceSJory drive bevel geors/10/t beori11g. 

(3) Position shim (fig. 3-240) of predetermined 
thickness (fig. 3-2.39) on bearing hub of accessory drive ) I gearshaft. Position accessory driven gearshaft ball 
bearing on hub, with bearing trade mark facing 
away from gearshaft (fig. 3-239) and press bearing 
on gearshaft. 

Fif!,ure 3-240. PreMi11g occe"ory driven genrsliafl boll beari11g 
011 georshafl. 

(4) Using a soft faced hammer install accessory 
driven gearshaft hub clamp (46, fig. 3-230). 

(5) Place accessory driven bevel gearshaft (1, fig. 

3-241) in a soft jawed vise and install vane housing 
cover (3) on gearshaft until i t  exposes the retaining 
ring groove. Install retaining ring (4) in groove and pull 
cover (3) forward until retaining ring is seated in the 
cover retaining ring groove. 

1 AccCSSOI)' drive bevel gearshaft 
2 Dowel pm 
3 Advance vane housing cover 

._4 Retaining rjn1' 5 Retaining ring groove 

Figure 3·241. fosta/li11g advance vane lio1.14ing cover 011 
accessory bevel gearshaft. 

Change2 3-145 



TM 9-2815-220-34 

3 

7 

� 

1 Advance vane housing 
2 Boll holes 
3 Dowel pin hole 
<I Vane spline 
5 Gearshaft spline 
6 Advance van1:: housing cover 
7 Dowel pin 
8 Cover bolt hole 

Figure 3-242. llls1alli11g 11dv1uwe 11a11e housing a11d v"'1c. 

b. Fuel Injection Pump Advance Assembly. 
(1) Install advance vane (1, 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 clots on gearshaft spJjJJe (4) mating 
l;i with alincrnent dot on gearshaft (5). 

(3) The vane must have end clearance of 0.001 inch. 
If vane splines have a snug fit on the accessory drive 
gcarshaft splines insert a 0.001 inch feeler gage be­
tween vane and vane housing cover. Gently tap vane 
until proper end play is obtained, then remove feeler 
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 
hammer 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. 

1 Flyweight housing 
2 Dowel pin hole 
a Dowel p in 
4 DolL hole 
6 Advance vane housing 
6 Doll hole 

TA021573 

Figure 3·243. lnsta/li11g fl>wcig/11 lio11si11g. 

(5) Install two flyweights on adjusting ring with 
flyweight pins (1, fig. 3-244) installed. 

NOTE 
Springs are attac hed to Oyweights wHh 

I 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 control housing (4) are alined 
V(ith flywcignt pins. Install the assembled adjusting 
ring, oil control housing, and flyweights on accessory 
driven bevel gearshaft (5). Oil hole (6) in lower groove o( 
oil control housing must aline with slot in gearshaft.. 

1 l Flyweight pin ' Oil oontrol housing 
1 2 Spring 6 Accessory driven ge&nhaCt 

IS Adju sting ring 6 Oil hole 
Fisure 3-244. lnJtallins advance fl�oeishr adjwri"6 rlns and 

flyu.:ei81u. 

TM 9-2815-220-34 

(7) Position drive gearshaft ball bearing (fig. 3-245) 
on drive gearshaft and carefully press ball bearing on 
gearsha!t. Install retaining ring (14, Cig. 3-236) securing 
gearshaft ball bearing. 

Fi3ure 3-245. Preuins drive gcor1/1af1 boll bcarins on drive 

gearAltaft. 

(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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1 Injection pump drive gearshafl 
2 Bolt hole 
3 Dowel pin 
4 Dowel pin hole 

6 Flyweiitht housing 
6 Boll hole 
7 Alinement mark 

Figure 3-246. ln..ttalli11g injecrion (Hiii•/• drit•e gearsl1af1. 

(9) Install six bolts (2, fig. S-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 gearshaft hub clamp (1). 

3-148 

I Injection driven gearshafl hub clamp 
2 Boll 
3 Nut and washer 
4 Adjusting ring 
5 F1 Y"·eight 
6 Ahnemenl marks 
7 Drive gearahaft nangc 

Figure 3·247. /nJro/ling aduance fl>weighr adjwring ring and 

bearing wpporl clamp. 

c. Test. 
(1) Test fuel injection pump advance assembly 

using test stand assembly Part No.100989?.S{fig. 3-248). 
Testing of fuel injection pump advance assembly is re­
quired on all units that have been repaired to insure op­
timum engine prefonnance. This testing will be ac­
complished prior to assembly of the engine rear fan 
and accessory drive housing assembly. The t.est stand is 
designed to check and bench t.est 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 S\4ITCH 
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I c:::::i\ 
0 Q () Ct 

TM 9-2815-220-34 

TA265700 

figure 3-218. Tc$t sto11cl o"e111bly. 

(2) Check fuel level and oil level gages (fig. 3-249). 
Fill supply tank(s) if either gage indicates less than 

half full (use oil, specification MIL-L-45199 (Grade 30) 
or fuel, specification VV-L-800). 
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FUEL 
LEVEL-­
GAGE 

IMMERSION HEATER TA26570ll 

f'is11n· J·219. 'ft.at 5lat<d l1t-atcr 1·0111rol a11d 311Jl(lly tanks. 

(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 light should be on. If power 
indicator light does not light, press the reset buttons. If 
light does not come on, investigate and correct the defi­
ciency before starting. 

(5) Tum oil heater (thermostat) control, figure 
3-249, to a setting of 200 degrees and tum oil heater iJ 
switch, (18, fig. 3-250) "ON". The oil heater indicator 
lamp should light when the heater switch is turned on, 
and should go out when the oil reaches the selected oil 
temperature heater conlrnl setting (200 degrees). n 

TA265702f! 

Fix11r1• J·250. 1'1•$/ .111111// allfl adi:o11cc as.um1bly witl1 ru11pli11g �uord c111d l1011Ji111) C<Jl'''' rc11101•ed. 
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LEGEND for fig. 3.250: 

l Fuel pressure indicator gage 
2 Oil pressure indicator �ag1! 
8 Elcctroni(' counter switch 
4 Electronic counter 
5 }\Jse 
6 Reset button 
7 M11gnctic pickup cablo 
8 Oil temperature dial thermometer 
9 Electronic tachometer 

10 Speed regulator control 
11 Jog run switch (clutch engag1!) 
12 Stop switch (clutch disengage) 
19 Power indicator light 
14 Drain tank 
15 Motor switch 
16 Heat indicator light 
17 Fuel Injector advance assembly 
18 Oil heater switch 
19 Oil drain push switch 
20 Master switch 

(6) Turn lhe 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. 
&move the two bearing caps (fig. 3-251) and intermedi­
ate bearing support from the mounting fixture. 

"'"" JW. >;,.1 ''"""'" P�"'P od�"" -mbly mowGYt' 
po1t1U. 

�' 
(8) Install retaining rin n test stand oil retai · g 

shaft. friSfilTShor stu end of oil retainin in 
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. 

TM 9-2815-220-34 

CAUTION 
The fuel injection pump advance assembly 
drive housing cover must always be in­
stalled and secured before operating test 
stand. 

(8.1) Turn motor swilch (l 5, fig. 3-250) � 
"ON". 9 

(9) Push jog run (clutch engage) switch to engage 
eddy current clutch and turn speed regulator control to  
obtain advance assembly speed o f  800 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 m> 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 at200degrees. 
It may require several minutes to warm the entire 
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 rpm and 
continue through to � 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 points on the ap­
proved advance unit curve (fig. 3-?.52). 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. 
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Figure 3-252. Fiul injector advance U11it curve. 

(15) Tum speed regulator control (10, fig. 3-250) to 
zero (0), to reduce speed, and counter switch, motor 
switch, and master switch handle to the "OFF" posi­
tion. 

WARNING 
Injection pump advance �mbly 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 email 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) ab-Ove to check pre­
vious readings. If advance assembly fails to pass the 
test, it must be adjusted. Note whether advance �m­
bly advances too soon or too late. Either condition can 
normally be corrected by rotating the advance flywheel 
adjusting ring (fig. 8-251). 

NOTE 
The advance assembly should be retarded 
slightly if the advance varies more than 2 
degrees at 800 rpm when the oil pressure 
drain button is dep�ed. 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 
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to permit adjusting ring rotation (fig. 8-2.51). . 
NOTE 

Do not turn the adjusting ring more than 
1116 of an inch during any one adjustment. 

(ro) Rotate the adjusting ring (fig. 3-251) 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 as.sembly ad­
vanced too late. Tighten the slotted nuts, install cover 
and repeat (3) through (14), above. When advance read­
ings are within the prescribed limits, the advance as­
sembly may be removed from the bench as outlined in 
(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 

�imits specified in table 3-24. 
d. Rear Fan and AcceBBory Drive Housitig. 

(1) Install flywheel end fan drive shaft (6, fig. 
3-230) in injection automatic advance assembly (43). 

(2) Position 01iginal 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 0.7891 inch minimum to 
0.7911 Inch maximum (fig. 3-253). When total thicknes· 
is more than 0.7911 inch, strip O.OO'l inch thick lamina­
tion from the shim pack until the correct thickness is 

) 

) 

) 



obtained. When total thickness is less than 0.7891 inch, 
add 0.002 inch thick shims (stripped from a new shim 
pack as necessary). 

REAR FAN DRIVE 

BEVEL GEARSHAFT 

BEARING 
TRADEMARK 

--, 
1.ms r.a;.;. 

1.2655 !.:AX. 

s::::::=--- _L 

NOTE. ALL DIMENSIONS 
SllOVIN ARE IN INCHES. 

· BEARING TRADEMARK 
-Ii-I--

I 

-1 

REAR FAN DRIVEN 
GEARSHAFT 

NOTE: ALL DIMENSIONS SHOWN ARE 
IN INCHES. 

I 

Ii.-. __ 0.7891 MIN. 
0.7911 l.IAX. TA021794 

f'igure 3·253. l)eter111i11i11t; s/1i111 tliick1wss for rear fa11 drfre11 

bevel scarslwft 1111d rcor faro driue gcorsl1oft. 

(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 p�ess rear fan drive 
bevel gearshaft ball bearing (10) on gearshaft. Install 
bearing support (11) on ball bearing and install assem­
bled fan drive bevel gearshaft on injection pump ad­
vance assembly. 

(4) Position fuel injection pump gcarshaft (fig. 
3-254) in an arbor press, and position 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 
BEAl'llNG 

TM 9-2815·220-34 

Fis11rn 3.z:,1. l'rc�i11g driiu111 gcorsl1aft ball bcal'i11g 011 spur 

p,carsl1aft. 

(5) Install fuel injeclion pump driven gcar­
shaft needle bearing (6, ng. 3-231) in rear fan drive 
housing (4) ::incl secure w.ith retaining ring (7). 
Insta ll fuel injection pump gcarshaft oil seal (8) in 
rear fan drive housing (4). Install fuel injection 

I pump gearshafl (SO) with bearing (52) in rear fan 
drive housing (4 ). · 
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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 54, fig. 3-231) in rear fan drive housing 

I and pipe plug(3 I )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 tot.al 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 gea�haft 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 (26). Install key washers (24) and 
gcarshaft 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 Driue Housing. Assem­
ble rear fan drive clutch as outlined in paragraph 3-94. 

f Clutch Couer Bearing and Verti,cal Driue Shaft 
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Oil Seal. Install vertical drive shaft oil seal as outlined 
in paragraph 3-94. Install clutch cover bearing and 
clutch cover on clutch assembly as outlined in 
paragraph 3-94. 

g. Rear Fan and Accessory Driue Housing Assem· 
bly. 

NOTE 

Before installing assembled fuel injeclion 
advance assembly and fan drive bevel 
gearshaft, check gearshaft backlash and re-
shim if necessary (fig. 3·239). Be sure bear- I 
ing cap and accessory drive housing 
stamped numbers correspond to their proper 
location before assembling (fig. 3-255). 

Figure J.255. lmtall f11e/ i11jcctio11 adi:a11ce 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 coLler 
pins (32) slotted nuts (31) and flat 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 

INT CR.CYLINDER 
SL(EVE FLAlfG£ 

LIFTll(C EYE 

RIGHT CAMSHAfT 

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. 3-256), preformed hose 
and intercylinder hose flange, and separate the 
lifting eye and flange from hose. 

11/TER.CYLINOER SLEEVE 
PREFORMED HOSE 

PPEfOR�EO 
f'ACIWfG 

f A0ll1�0 

Figu,._J.fSI. Rrmovi71Dorin1t0Uing lifting eve, interCJllinderboeejlongu,ond ho1t1, mod ti AVDS·l790·$C 011d AVDS·l790·1D enqint. 

NOTE 
Model A VDS-1790-2DR engines are not 
equipped with lifting eyes at cylinder Nos. 
lR and lL. 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. 

I 
c. 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. �268) 
and fiat washers (29) and remove camshaft drive 
bevel gearshaft adapter (39) and associated parts 
as an assembly from camshaft gear housing (42). 

e. Remove and discard preformed packing (41) 
from bevel gearshaft adapter (39) and remove and 
discard preformed packing (28) from oil transfer 
tube in bevel gearshaft adapter. Remove two bolts 
(86), lockwaahers (36), and flat w!l.ahers (37) and 
remove camshaft driveshaft adapter (32) from 
bevel gearshaft adapter (39). Remove and discard 
gasket (88). 

NOTE 
It will be necessary to move the camshaft 

drive gear a way 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 Jocking wire and remove eight machine 
bolts (4) and camshaft cover (5), and bevel gear (6). 

h. Place assembled throttle control cross shaft 
(26, fig. 3-259) in a soft-jawed vise and remove cam­
shaft end cover plate (22) from bnll bearing (23) by 
carefully tapping on end of plate with a soft ham-
mer. 

NOTE 
The left camshaft does not have a cover 
plate assembly. 

i. Cut locking wire and remove four capscrews 
(16, fig.3-258) and flat washers (17). Remove 
tachometer drive adapter (18) from end plate (20) 
and remove and discard preformed packing (16). 
Remove oil seal (19). 

i.1. Cut locking wire and remove four capacrewo 
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, 
' 

' 

' 

I 

1 Machine bolt 
2 Call\8haft bevel aha.ftgear plug retaining ring 
3 Call\8haft bevel ahaftgear plug ' Call\8haft drive bevel geanlhafl 
6 Capscrew 
6 Flat washer 
7 Camshaft gear housing 
8 Camah.tt drive ahaft 
9 Camahalt drive bevel gearahalt a.dapter 

10 G111ket 
11 Flat washer 
12 Lockwasher 

' 1 ' 

8 

h 

32 

13 Machine bolt 
1• Hooe clamp . 
16 Camshaft drive ahaft atraight adapter hoec 
16 Camahaft drive aha.ft straight adapter 
17 Screw thread Insert 
18 Seit-locking nut 
19 Flat washer 
20 Preformed packing 
21 Oil tranafer tube preformed packing 
22 Call\!lhaft drive bevel gearahaft a.dapter atud 
23 Prefonned packing 
24 lnten:ylinoor ale<ive nange 

FiFe 3-357. ComM>aft and driue gear1 (left bank) - exploded view. 

3-156 Ch1ng•1 

TA022007 

2S lntercylinck!r sleeve 
2:6 Engine lifting eye 
Z1 Gaaket 
2.8 Screw thread insert 
29 Capscrew 
SO Lockwaaher 
81 Flat washer 
82 Camshaft 
SS Carnahaft gear cover gaaket 
34 Carnahaft gear cover 
85 Camshaft drive bevel gear 
36 Carnahaft cover 

) 

) 



MODEL 
AVDS-1790- 2DR 

ONLY 

A.� ........ 45 v....._44 
..__ ______ __. 23 

16 

l Camshaft drive bevel gcorshn.ft 
2 Camshaft bevel shaft.gear plug 
S Camshah bevel shaftgenr plug 

retaining ring 
4 Machine bOlt 
6 Camshaft cover 
6 Camshaft drive bevel gear 
7 Camshah 
8 Camshaft gear cover gasket 
9 Camshaft gear cover 

10 Flat washer 
11 Capscrew 
12 Capscrew 
IS Lockwasher 
14 Flat washer 
16 Preformed packing 
16 Capscrew 

I 
I 

( 
I 
\ 
\ 

I 
I 

I 

' 

I 
I 

I 

....... __ _,,.,,.. 

17 Flat washer 

I 
I 

I 

I 

I 
I 

I 
I 

18 Tachometer drive adapter 
19 Oil seal 
20 Cam11haft end cover support 
21 Sleeve bearing 
22 Gasket 
23 Enjtine lifting eye 
24 lntercylinder sleeve 
26 lntercylinder sleeve flange 
26 Preformed packing 
27 Camshaft. gear housing stud 
28 Preformed packing 
29 Flat washer 
30 Sell-locking nut 
31 Screw thread insert 
32 Cam11haft drive bevel gearshalt 

adapter 
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TA055568 I 

83 Camshaft drive aha.I\ atraight 
adapter hooe 

34 Hose clamp 
36 M11ehine bolt 
36 Lockwaaher 
37 Flat wuher 
38Gaaket 
39 Camshaf\ drive bevel gearshaft 

adapter 
•o Camshaf\ drive shaft 
•t Preformed packing 
42 Camshaft gear housing 
48 Screw thread insert 
"Tachometer drive cover 
46Guket 

Fig« rt J-�58. Camahcifl and drive gear• (right bank)-uploded view. 
Chango 1 
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(16, fig. 3-268) and flat washers (17). Remove 
tachometer drive cover (44) and gasket (45). Dis­
card gasket. 

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 or damaged threads in tapped holes. 

3·102. Cleaning 

Refer to paragraph 3-36. 

a.103. Inspection and Repair 

(2) Replace camshaft when cracked or when 
lobes or bearing surfaces are badly w.orn, scuffed or 
scored. Replace camshaft when it does not check 
against limits specified in repair standards (table 
3-26). Repair damaged threads in gear hub with a 
used tap. Remove slight scuffing or scoring from 
camshaft lobes and bearings with a fine oil stone 
and polish with corcus cloth dipped in dry-cleaning 
solvent or mineral spirits paint thinner. 

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). 

c. Studs. Refer to paragraph 3-3&l and table 3-27 
when replacing studs. 

Table 3-i6. Camahoft and Drive. Repair Sta11da� 

Fig. 
Component No. 

Camshafts 8-268 

8-190 

3-190 

S-268 

8-268 

8-268 

3-268 

3-268 

3-268 

3-268 

8-268 

8-268 

u pper camshaft 3.268 

drive quill bevel 3.268 

�anha.ft. 
S-268 

8-268 

8·268 

S-268 

S-268 

Ca mshaA drive S.268 
quill.a 

ahaA drive S-268 

qui Ila 
8-268 

3-231 

loot note at en� I.of table. See 
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Ref. 
letter 

g 

q 

q-g 

h 

m 

m-h 

j 
r 

k 

k-f 
b 

c 

C·b 
a 

e 

e-a 
r 

d 

NI 

w 

Point of Sizes and fits 
measurement of new parts 

Out.aide diameter of journal on 1.3090 1.3100 

camshaft. 
lnalde diameter of camshaft 1.8115 1.8136 

bearing in cylinder. 
Fit of joumal in bearing. 0.0015L 0.0046L 

Maximum out-of-round of 0.0010 

camshaft journal (full in-
dicator reading). 

Maximum runout of center 0.0020 

journal when supported on 
end bearing (full indicator 
reading). 

Outside diameter of camshaft 1.3090 1.3100 

pilot bearing at end plate. 
Inside diameter of split bush· l.3120 1.8180 

ing-type bearing in 
camshaft end plate. 

Fit of camshaft pilot in end 0.0020L 0.0040L 

pll\te bushing-type bearing. 
Camshaft lobe lift 0.4170 0.4230 

Outside diameter of large jour- 2.4966 2.4976 

nal on end of camshaft. 
Inside diameter of beari

'ng 2.6000 2.6010 

surface in camshaf\ gear 
housing. 

Fit of journal in bearing. 0.0026L 0.0046L 

Outside diameter of hub on 1.6220 1.6230 

geanhaft. 
Inside diameter of bore in up- 1.6260 l.6260 

per adapter. 
Fit of hub in adapter bore. 0.0020L 0.0040L 

Inside diameter of hub on 1.2710 1.2720 

geanhaft. 
Outside diameter or upper oil 1.2700 1.2706 

transfer plug. 
Fit of plug in hub 0.0006L 0.0020L 

lneide diameter of camshaft o.sm 0.6800 

drive quill (both ends). 

Spherical outaide diameter of 0.6276 0.6280 

upper oil transfer plug. 
Fit of upper transfer plug in 0.0012L 0.0026L 

quill. 
Spherical outalde diameter of 0.6276 0.6280 

lowor oil t.ranafer plug. 

Wear 
limit8 

1.3085 

1.3140 

0.0066L 

0.0020 

0.0160 

• 

. 

• 

0.4140 

2.4960 

2.6020 

0.0060L 

1.6210 

1.6270 

0.0060L 
• 

• 

• 

0.6816 

0.6266 

0.0060L 

0.6266 

) 

) 
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7'able 8-2(}. Camslw/I a11d D1i11cs Re11air Standard� - Continued 

Fig. Ref. Point of Siies and fits Wear 
Component No. letter measurement or new parts limits 

3-231 w-r Fit of lowe1· lransplug in quill. 0.0012L 0.0025L 0.0050L 

3-258 

Camshaft end plate 3-258 p Outside diameter of oil seal. 1.5010 1.5050 . 
3-258 n Inside diameter of camshaft 1.4990 ).5000 • 

end plate. 
3-258 n·p Fit of oil seal in plate bore. O.OO!OT 0.0060T • 

Refer to paragraph 3·37c for explanation of symbols. 

Table 3-27. Ca111sliaft D1ive Housing Stud lde11tificatio11 

Fig. Ref. Setting 
No. No. height 

3-258 27 1-5i32 

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. 

c. Install camshaft drive bevel gearshaft (1) and 
assembled camshaft (7) in gear housing (42). 

NOTE 
It will be necessa1·y to move the bevel 

No. 
req'd Stud size and length 

8 318-16 (15116) x 318-2-1 (13/16) x 1-15116 

gearshaft away from the camshaft drive 
gear to gain clearance for installation of 
camshaft assembly. 

cl. Using a new gasket(38) install camshaft drive 
shaft adapter (32) 01. bevel gearshaft adapter (39) 
and secure with two bolts (35) lock washers (36) and 
flat washers (37). Install a new preformed packing 

(28) on oil transfer tube in bevel gears haft adapter 
and a new preformed packing (41) on bevel gear­
shaft adapter. 

e. Install assembled bevel gearshaft adapter (39) 
on camshaft gear housing(42) and secure with four 
sclflocking nuts (30) and flat washers (29). 

l [nstall hose (33) on camshaft drive shaft adapt- , 
er and secure 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. 

h. Position lifting eye and remaining intercylin­
der hose flange on remaining preformed hose and 
install hose ass1:imbly 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 procedut·e. 

3-106. Disassembly 
a. 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). 

c. Remove cross shaft bracket bearing retaining 
ring (33) and using a suitable puller, remove throt­
tle control cross sh aft bracket (35), bearing (51) and 
retaining rings (34) as an assembly. Remove inner 
cross shaft bracket beat"ing retaining ring (33) 
from cross shaft. 

d. Remove cross shaft lever bearing retaining 
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1-ing (52) and using a suitable puller, remove cross 
shaft governor control lever assembly (56), two 
bearings (51), and two retaining rings (53) as an 
assembly. 

e. Remove retaining 1fog (52) and two throttle 
shock sp1fog 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). 

}'. 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 (5), 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 are not to be disassembled. 

i. Remove two oil seals (28) and two bearings (29) 
from manual fuel shutoff lever (30). 

) 

) 
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LEGEND for fig. 3.259 continued: 

21 Manual fuel shutorc control rod 
22 Camshaft end cover plate 
23 Ball bearing 
24 Capscrew 
25 Lockwasher 
26 Throttle control cross shaft 

44 Capscrew 
45 Retaining ring 
46 Retaining ring 
47 Throttle lever assembly 
48 WoodruH key 
49 Woodruff key 

27 Manual fuel shutoH control le\•er assembly 
28Seal 

fiO Assembled washer boll 
51 Ball bearing 
52 Retaining rmg 

29 Bearing 
30 Lever 
Sl Spacer 
S2 Retaining ring 
33 Retaining ring 
34 Retaining ring 
35 Throttle control cross shaft bracket 
S6 Governor control lever bearing shaft 
37 Plain nut 
SS Slotted nut 
S9 Capscrew 
40 Lockwasher 
41 Governor control rod 
42 Throttle control lever assembly 
43 Lockwasher 

53 Retaining ring 
54 Stop screw 
55 Plam nut 
56 Cross shaft governor control lever assembly 
57 Fial washer 
58 Throttle 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

ble 3-28 for repair standards. 

Table 3·28. Throttle Control Crou SMft and l'Uel Injection Pump 
LinkO(le Repair Standard& 

Fir. Ref. Poinl ol Slut a n d nu Wu r 

C<>mpontnt No. Loll.fr Measuremen\ of new puu llmiu 

Tb roll l e  c o n t r o l  3.259 a Outside diameter of bearings. 1.3745 1.3750 • 

linkage. 
3.259 j Inside diameter of bearing 1.3740 1.37.SS 1.3751 

bores. 
3-259 f Inside diameter or bearing 1.3755 1.3761 1.3768 

bore in ca111J1haft end plate. 
S.2.59 j-a Fil of bearing in bore O.OOOlL O.OOl<YI' 0.0006L 
3·2S9 f·a Fit of bearing in end plate O.<XXl5L 0.0016L 0.0018L 
S.2.59 bearing bore. 
3.z.;9 g Inside diameter of bearings. 0.6247 0.6250 • 

3.z.;9 b Outside diameter of governor 0.6249 0.62.52 0.62.ss 
control lever bearing SUP· 
port and throttle control 
cross shaft. 

3.259 b.g Fit of bearing on support and O.COOlL 0.0005T 0.0004L 
cross shaft. 

S-2.59 c Clearance between ball and O.<XXl5L 0.0015L O.OOOOL 
socket (parallel to thread 
shank). 

3.259 k Spring helical torsion: 
Approximate free length 0.750 inch . 

of spring. 
Torque at insta.lled posi- 30 lbs per inch. 

ti  on ( 45 degrees of 
windup). 

S.2.58 8 Outside diameter of split bush-
ing-type bearing(to be press 
fit .0035T • .00601' in bore of 
camshaCt end plate, then 
machine inside diameter lo 
1.312.0-1.3130). 

S.268 m lnside diameter of split. bush· l.3120 ,1.8130 • 

ing-type bearing (installed). 
S.268 h Out.side diameter o! camshaft 1.3090 1.3100 • 

pilot bearing at end plate. 
8-268 h-m Fit of camshaft pilot in end 0.0020L 0.0040L • 

plate bushing-type bearing. 
8-268 p Out.side diameter oC oil seal. l.fiOlO 1.5050 • 

S.268 n Inside diameter of oil seal bore 1.4990 1.5000 • 

in camshaft end plate. 
8-268 n·p Fit of oil seal in bore oC end 0.00101' 0.00601' • 

plate. 
&e loot Ml• 11 end of tablo. 
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Table .J-28. Throttle Control Cross Sho.!t and Fuel Injection Primp 
Linkage Repair Standards - Continued 

Fig. Ref. Point of s;zes and fit.s Wear 
Component No. letter measurement of new parts limits 

Throttle 3-259 h Inside diameter of 0.6270 0.6280 0.6295 
con trol sleeve bearing in-
linkage stalled in manual 

fuel shutoff level 0.6252 
3-259 e Outside diameter of throttle 0.6232 0.6217 

0.6220 cross shaft at. manual 
fuel shutoff lever 

3-259 h-e Fit of shaft in 

sleeve bearing 
3-259 d Helical extension spring free 

length (inside loops). 
Tension limits: 

Maximum extended length 

without set (inside loops) 

Refer to paragnph 3-37c for explanation of symbols. 

3-109. Assembly 
a. Install two bearings (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 to the outside. 
Seal must be installed flush or below end surface of 
lever. 

b. Install the left hand and right hand rod end 
bearings (1 1) 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 (53) 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). 

c. 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 in�er­
mediate governor control lever (12) on bearmg 
shaft and install capscrew (39) and lockwasher 
(40) in control lever. 

d. Install manual fuel shutoff control lever as-

0.0028L 
0.0017L 0.0053L 

2.4 700 

3.09 lbs± .25 lbs at 3.31 in. • 

5.43 lbs± .30 lbs at 4.25 in. 
. 

4.75 in. 

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 (52) on cross shaft. 

f Install cross shaft governor control lever as­
sembly (56) on cross shaft (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 c1·oss shaft bracket 
(35). Install retaining ring (33). 

h. Install woodruff key (48) and throttle lever 
asscm bly (47) on cross sh aft (26). Install capscrew 

(24) and lockwasher (25) in lever assembly. In­
stall inner bearing retaining ring (46) on cross 
shaft. 

i. 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 camshaft and cover plate (22) on bnll bearing 

(23) by carefully tapping on end plate with a soft 
hammer. 

Section XVl.1. REPAIR OF THROTTLE CONTROL CROSS SHAFT, 
MANUAL FUEL SHUTOFF ROD, AND ASSOCIATED PARTS 

3-109.1. General of individual components fo11ow the inspection 

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 
disassembly, cleaning inspection, an� assembly 
accompany the repair operations. Repair standards 

procedure. 

3-109.2. Dlsassembly 
a. Place the assembled throttle control cross 

shaft in a soft-jawed 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 42 Encased plain seal 
2 Lock washer 16 WoodrufC key 29 Manual fuel shut.off lever 43 Machine screw 
3 Electrical solenoid 17 Throttle control straight 30 Plain seal 44 Hexagon plain nut 
4 Gasket shaft. 31 Sleeve bearing 45 Annular ball bearing 
5 Compression helical spring 18 Control lever assembly 32 Control lever 46 Retaining ring 
6 Com1.nession spring helical 19 Lock washer 33 Control rod 47 Remote control lever 

retainer 20 Capscrew 34 Capscrew 48 Retaining ring 
7 Headed straight pin 21 Camshaft end cover plate 35 Lockwasher 49 Flat washer 
8 Solenoid link 22 Retainin(C ring 36 Flat washer 50 Throttle control lever lock 
9 Cotter pin 23 Annular ball bearing 37 Access cover 51 Angle bracket. 

IO Inner solenoid control housing 24 Capscrew 38 Gasket 52 Hexa�on plain nut 
11 Needle roller bearing 25 Lock washer 39 Retaining rinit 63 Machine screw 
12 Encased plain seal 26 Throttle lever assembly 40 Annular ball l>earing 64 Flat washer 
13 Flat washer 27 Retaining ring 41 Outer solenoid control housing 65 Cotter pin 
14 Retaining ring 
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Figure 3·259.1. Throttle linkaae, manual shut-Off and 

11ssociated parts, model AVDS·l790-£DR engine. 
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Jar ball bearing retaining ring (22). Using a suit­
able puller, remove camshaft end plate annular 
ball bearing (23). Remove inner annular ball 
bearing retaining ring (22). 

b. Remove capscrew (24) and lockwasher (25). 
Remove throttle lever assembly (26) and Wood­
ruff key (16) from throttle control straight shaft 

(17). 

c. Remove outer retaining ring(27), flat washer 
(28) and manual fuel shutoff lever (29). Remove 
inner flat washer (28) and inner retaining t·ing 
(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), Woodrnff key (15), two flat washers 

(49), and throttle control lever leek (50) from 
throttle control stl'Right 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). 

f. 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 inrier 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 inne1· 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). 

i. O..:lctcd 
j. Remove two hose clamps (2, fig. 3-259.2) and 

dust and moisture seal boot (3) from yicldablc 
con trot rod assembly (6). Loosen hexagon plain 
nut (I I) anq remove right hand rod end plain 
bearing (10) from governor control rod (12). 
Loosen hexagon plain nut (23) and remove left 
hand rod encl 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 shields (15), two 
annular ball bearings (16), and two retaining dngs 
(17) from straight shaft (13), as an assembly. 
Remove two replacement bearing sltields (15), two 
annular ball bearings (16), and two retaining rings 
(17) from rotating eye bracket (18). 

NOTE 

The rod bcarin� 011 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 paragt·aphs 3-37 and 3-38 for procedure 
and tables 3-28.1 and 3-28.2 for repair standards. 

3-109.5. Assembly 
a. Install two sleeve 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), one in each end 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 rin� (17, fig. 3-259.2) 
and two annular ball bearings (16) in rotating eye 
bracket (I 8). Install straight shaft (13) in assem­
bled rotating eye bracket and secure with two 
replacement bearing shields (I 5) and two retain­
ing rings (14). Inslall Woodruff key (22) and bell 
crank (7) on straight shaft (13). Install capscrew(9) 
�md lockwasher (8) in bell crank. 
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c. Install Jcft hand rod end plain bearing (24) 
and right hand rod end plain bearing (10) on 
governor control rod (12). Tighten hexagon plain 
nu ts (11) and (23 ). 111e governor control rod 
should be approximately l 0.92 inches long. Install 
dust and moisture boot (3) and two hose clamps 
(2) on yieldable control rod assembly (6). Tighten 
hose clamps. 

18 

f 

I Hexagon head capscrew 
2 !lose cl3mp 

20 

3 Dusl and moisture seal boot 
4 Flat washer 
S Hexagon self-locking nut 
6 Yicldable control rod 

assembly 
7 Bell crank 
8 Lockwasher 
9 Hexagon head capscrew 

10 Rorl end plain bearing 
11 Hexagon plain nut 
12 Governor control rod 

d. Deleted 

e. Install two needle roller bearings (11, fig. 
3-259.1) and one encased plain seal (12) in inner 
solenoid control housing(lO). Install inner solenoid 
control housing on throttle control straight shaft 
(17), with two flat washers (13) and two retaining 

j 

13 Straight shaft 
14 Retaining ring 
IS Reph1cemcnt bearing shield 
16 Annular ball bearing 
17 Retaining ring 
18 Ro tat i11g eye bracket 
19 Spacer 
20 Extension helical spring 
21 Angle bracket 
22 Woodruff key 
23 Hexagon plain nut 
24 Rod end plain bearing (left 

hand thread) 

2 

2 A§)\ 
�{))� 

3 

TA265703I 

Fiuure 3·259.2. Control roda, lever1, and a11ociated 
parts, mO<UI AV DS· 1790·2D R engine. 
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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 
fonersolenoid control housing(lO). Install annular 
ball bearing (40) and outer retaining ring (39). In­
stall access cover (37), new gasket (38), three 
capscrews (34), three Jockwashers (35) and three 
flat washers (36). Tighten capscrews. Install ma­
chine sc1·ew (43) and hexagon plain nut (44) in inner 
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 Jin k (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). 

TM 9-2815·220·34 

lnstall assembled remote control lever on throttle 
control straight shaft (17) and install retaining 
ring (48). Install angle bracket (51), machine bolt 
(53), and hexagon plain nut (52). 

h. Install two flat washers (49), throttle control 
lever lock (50), Woodruff key (15), and control lever 
assembly (18) on throttle control straight shaft 
(17). lnstall capscrew (2.0) and lockwasher (19) in 
control lever assembly. · 

i. Install manual fuel shutoff control lever (29) on 
throttle control straight shaft (17) and secure with 
two flat washers (28) and two retaining rings (27) . 

j. Inslall Woodruff key (16) and throttle lever 
assembly (26) on throttle control straight shaft 

(17). Install capscrew (24) and lockwasher (25) in 
leve1· assembly. Install inner bearing retaining 
l'ing (22), camshaft end cover plate annular ball 
bearing (23), and outer bearing retaining ring (22). 

k. Place assembled throttle control cross shaft 
( fig. 3-259.1) in a soft-jawed vise and instaU cam­
shaft end cover plate (21), by carefully tapping on 
end plate with a soft hammer. 

Tuble S-28.1. Thrott/i.: Co11t rol Cross Shaj? a ml Fuel I njcction Pu mp 
Li11kngl' Repair S1<1r1clar<ls I 

Fig. Ref. Point of Sizes and fits Wear 

Component no. letter measur<'ment of new parts limits 

111rottle control 3-259.l a Outside diameter of annual ball 1.3745 1.3750 • 

linkage bearing 
b Inside diameter of bearing 1.3750 1.3756 1.3758 

bore in solenoid control 

housing 
c Inside diameter of healing 1:3740 1.3746 1.3751 

bore in remote control 

lever 
d Inside diameter of bearing .1.3755 1.3761 1.3763 

bore in camshaft end 

plate 

b·a Fit of bea1ing in solenoid 0.0000 O.OOllL 0.0013L 

control housing bca1ing bore 

c-a Fit of bea1ing in remote O.OOOlL O.OOlOT 0.0006L 

control lever bearing 

bore 
T hrotlle control 3-259.1 d·a Fit of bearing in camshaft 0.0005L O.OOi6L 0.0018L 

linkage end plate bearing bore 

e Outside diameter of throtlle 0.6249 0.6252 0.6246 

control straight. shaft 

bearing areas 

f Inside diameter of annular 0.6247 0.6250 • 

ball bearings 
e·f Fit of bearing on tlu·ottle O.OOOlL 0.0005T 0.0004L 

control strnighl shaft 
g Outside diameter of needle 0.8120 • 

roller bearings 

h Inside diameter of solenoid 0.8120 0.8130 • 

control housing 

g-h Fit of bea1ing in bore 0.0000 O.OOlOL • 

j Ins.ide diameter of needle 0.6255 0.6265 

roller. bea1ings 
fhrottle control 3.269.1 k Outside diameter of throtUe 0.6245 0.6252 0.6240 

linkage control straight shaft 
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'/'able 3-28.J. Throttle Control Cross Slu:ij1 a11d Fuel /11jectio11 Pump Linkage Repair St{111dards - Cunt.i1111ed 

Component 
Fig. Ref. Point of 
no. letter measurement 

j-k Fit. of beaiings on shaft 
1 Inside diameter of sleeve 

bearing installed in 
manual fuel shutoff 
control lever 

Ill Out.side diametei· of throttle 
control straight shaft 
at manual fuel 
shutoff control lever 

1-m Fit of shaft in sleeve 
beating 

n Solenoid spring 
Free length 
Load at 0.78 inch 

Solid height 

Sizes and fits 
of new parts 

0.0005L 

0.6270 

0.6232 

0.0018L 

1.50 

2 lbs± 
0.2 lb 
0.375 

0.0020L 

0.6290 

0.6252 

0.0058L 

Wear 
limits 

0.0055L 

0.6305 

0.6217 

0.0088L 

Table S-28.!l. Throttle Control Cross Shaj1 and Fuel /11jectio11 Pump Linkage Repair St1imlards 

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 l.3746 J.3751 

bore in rotating eye 
bracket 

e-f Fil of annular ball bearing O.OOOlL O.OOlOT 0.0006L 

in rotating eye bracket bore 
Throttle control 3.259.2 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 
g-h Fit of annular ball beating on O.OOOlL 0.0005T 0.0004L 

governor control lever straight 
shaft 

j Clearance between ball and 0.0050L 0.0016L 0.0020L 

socket (parallel to thread 
length) 

k Manual fuel shutoff spring 
Free length 2.760 

Maximum load LS.1 

'(pounds) 
Rate (lbs/inch) 4..17 

Section XVII. REPAIR OF ENGINE ANO TRANSMISSION OIL 
COOLERS ANO 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. Stud identification information is included in 
the repair procedures where applicable. 

3-111. Engine and Transmission Oil Cooler 
and Associated Parts 

ct. General. The engine oil coolers are identical 
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and so are the transmission oil coolers. Adaptation 
to either right 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. Disassembly. 

(l) Remove the two engine ojJ cooler 
U1ennostatic valve assemblies (8, fig. 3-260). Re­
.m.ove and discard bypass valve spacer rings (7). 
Remove six self-locking nuts (18) and remove two 

) 

) 



I 
engine oil cooler elbows (17) and (22) from each 
engine cooler. Remove and discard gaskets (20). 

(2) Remove six assembled washer ho.Its (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. Clecini11g. 
(1) Refer to paragraph 3-36. External surface!? of 

coolers may be cleaned using oil cooler cleaning 
tool Part No. 11641959. Clean throughly and blow 
dry with compressed air at 15 psi pressure. 

( 2 )  Flush oil  cooler assemblies with 
I dry-cleaning solvent (P-D-680, Type II). Blow dry 

with compressed air at a pressure of 15 psi. 
d. Ins71ection. 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. 
Seal 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 
01: mineral spirits paint thinner. Identify leaking 
coolers for possible repair. 
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(2) Thermostatic byp<!.ss 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 I SO�F. Valves marked 185°F. 
must travel 1/4-inch-.. betwcen l 10°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 
near original shape as possible. 

e. Repafr. Refer to paragraph 3-38. Refer to par­
agraph 3-38d and table 3-29 \vhcn replacing studs. 

NOTE 
Do not repair leaks in oil coolers by I 
soldering. Soldering is not an acceptable 
repair because of the ltigh operating 
temperature and pressure. 

Table 3·29. Engine Oil Cooler Standarcl Stud lde11tificntio11 

fiJ<. Nu. lld. 1' o . Scning h�lght 

3·260 20 2 
Refer to figure 3-141 oversize stud 1dent1ficat1on. 

f. Assembly. 
NOTE 

The left bank lower engine oil cooler 
elbow (22, fig. '3-260) on Models 
AVDS-l 790-2C and AVDS-1790-20, 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-1 790-2DR. 'TI1e right ba11k 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. lnstall new spacer rings (7) on transmission 
oil cooler thermostatic Oow control valves (9). 
Install valve assemblies . Cnstall new spacer rings 
(7) on two engine oil cooler thermostatic valve 
assemblies (8). Install valve assemblies. 

No. ttq'd Stu� site and length 

12 5116-18 (13/16) x 5116-24 (13116) x 2-314 

(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 Associated 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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3 

19� 

I Assembled washer bolt 
I. I Flat washer 

2 Engine oil cooler screen 
J Transmission oil cooler screen 
4 Transmission oil cooler screen bracket 

5 Machine bolt 
6 Trnnsmission oil cooler 

7 fiyp:iss vu! ve spacer ring 
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13 

i�4 
5 

0 

14......-@ 

21 

8 Oil cooler thermostatic valve assembly 
9 Transmission oil cooler thermostat 

10 Transmission oil cooler screen bracket 
I I Transmission oil cooler screen 
12 Oil cooler screen su1>port bracket 
I J Oil cooler screen center support bracket 
14 Plain washer 
15 Engine oil cooler 

F'ig11re 3·260. Oil cooler, oil cooler scrce11s a11d 
associated parts· e.-.:(lloded view 

6 
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16 Engine oil cooler hose assembly 
I 7 Engine oil cooler elbow 
18 SeJf.Jocking nut 
19 Oil cooler screen support bracket 
20 Oil cooler connector gasket 
21 Stud 
22 Engine oil cooler elbow 

) 

I ) 
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MODEL AVDS-1790-2DR 
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1 Left front upper cover 8 Timing access cover 
2 Left rear upper cover 9 Oil cooler rubber strip 
3 Alaembled bolt washer 10 Oil cooler rubber strip 
4 Upper access cover 11 Oil cooler rubber strip 
6 Self- lockingnut 12 Hexagon head capscrew 
6 Oil cooler support frame bracket 13 Self- locking nut 
7 Oil cooler support frame 14 Oil cooler frame spacer 

=· � 
:� �.. .· 
�:.:-�:· 

.
... .. ··. 

,•' .· 
,•' ,•' 

...-'� 
. ! 

.. 
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16 Oil cooler frame rubber grommet 20 Right front engine upper cover 
16 Oil cooler frame bracket 21 Right rear engine upper cover 
17 Self- locking nut 22 Oil cooler support frame 
18 Oil cooler support frame 23 Oil cooler support frame bracl<et 

bracket 24 Cover adapter 
19 Front upper access cover 25 Retaining atrap 

F'ivure 3-261. Oil cooler frames and auocialed parts-exploded view. 
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\ 
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1- .. 

I Lockwasher 
2 Machine bolt 
3 Cooling (an vane housing 
4 Hex11gon cap!'Crew 
5 Cotter pin 
6 Cotter pin 
7 F'lat washer 
8 Machine boll 
9 Hexagon head capscrew 

9 

(- , 

"---· 
• 

�-
13 

10 Slotted hexagon nut 
JI Fan drive clutch thrust washer 
12 Flat washer 
13 Enginl! cooling fan housing 
14 Self-locking nut 
15 Engine cooling fan housing 
16 Engine cooling fan 
17 Engine cooling hub 
18 Hexagon slotted plain nut 

\, 
·.� 

_,.,/ / 
� TA 1261521 

1-·1g11rt .:l-�62. E11gi11t cuuli11gfa11s-e:cpfotle<l 11ielfl. 

b. Cleaning. Refer to paragraph 3-36. 
c. Inspection. Inspect cooling fans using a mag­

nifying glass (five power magnification minimum) 
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under a strong light. Inspect for nicks, scratches 
and cracks. A radial crack in area of bolt hole is 
sufficient cause for replacement of fan. Discard 

) 

) 



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 
erosion. Place 1·he Fan Rotor Gage, Parl No. 
12275775, on the top surface of any suspect blade 
with the tabs in contact wilh the trailing edge (fig. 
3-262.J ). If the blade is eroded to the extent that 
any part of the leading edge of the blade is hidden 
by lhe gage, the fan must be replaced. 

d. Repcii1·. 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 will disturb the delicate balance 
of the fan. 

e. Assembly. Position cooling fan hub (17, 3-262) 
inside of fan (16) marked "TOP". Install sixteen 
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machine bolts (8), flat washers (7), slotted nuts (18), 
and cotter pins (6) securing cooling fan hub to fan. 

' 
" 

- \ 

���NG EDGE 
� / "' "''\ 

TA265705I 
Fig11r(' .1·262.1. /11spC'rtl11g coC1ll11g [1111 blades leading 

edge fur cros/011. 

Section XVIII. REPAIR OF ENGINE 
SHROUDING AND ASSOCIATED PARTS 

3·113. General 

This section covers the repair of the engine shroud­
ing and associated components. Specific instrnc­
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 erygine disassembly. 

3-114. Disassembly 

I 

a. Remove ten bolts (4, fig. 3-263) and remove 
two access covers (5). Remove two capscrews (4, 

· fig. 3-262), selr-locking nuts (14) and flat washers 
(12) attaching engine cooling fan housing (15) to 
engine cooling fan housing (J 3). Remove eight 
capscrews (4), Jockwashers (I) and flat washers 
(l 2) attaclting damper end and flywheel end 
coating fan housings to cooling fan engine shroud 
(1, fig. 3-263). Remove damper end and flywheel 
end cooling fan housings. 

I 
b. On Model A VDS-l 790-2DR, remove five 

hexagon head capscrews (I, fJg. 3-263.1) and 
Jockwashers (2) and remove fan housing support 
assembly (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 eigltl capscrews (4), lockwashers (I) and 
flat washers (J 2) attaching damper encl and Oy­
wheel end cooling fan housings to centrifugal fan 
housing (6, fig. 3-263. l ). Remove clamper end and 
flywheel encl cooling fan housings. 

3-115. Cleaning 

Refer to paragraph 3-36. 

3-116. Inspection and Repair 

a. Refer to parngraph 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. J\Uach housing (13, fig. 3-262) to housing 
(15) wJth two capscrcws (4) self-locking nuts (14) 
and 

.
nntwashers (12). lnst::.11 engine coo.ling fan 

housmgs (13 and 15, fig. 3-262) on cooling fan 
engine shroud (I, fig. 3-263) and secure with eight 
capscrews (4, fig. 3-262) lock washers (1 ), and flat 
washers (12). · 

a.1. 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, fig. 3-263.1) and secure with eight capscrews 
(4, fig. 3-262), lock washers (1), and fla't 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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I Cooling fan engine shroud 
2 Cooling fon engine shroud plain 

plntc nut 
3 Pluin plate nut 
4 Cooling fan shroud access cover 

:isse111bled washer bolt 
5 Cooling fan shroud ncccss cover 
6 Deleted 
7 Flat wnsher 
8 Sci flocking hexagon nut 

9 Cooling shroud 
JO Self-locking nut 
11 Shroud plate 
12 Left bank upper camshart drive 

shroud 
13 Left bank flywheel end upper engine shroud 

engine shroud 
14 Assembled washer bolt 
15 Left bank upper engine cooling 

shroud 
I 6 t.cft bank exhaust manifold cooling 

shroud 
I 7 Right bank exhaust manifold cooling 

shroud 
I 8 I lexagon head capscrcw 
I 9 Lefl bank lower engine cooling 

shroud 
20 Machine bolt 
2 I Rubber grommet 
22 Left bank turbocharger inner shroud 

plate 
23 Left bank outer turbocharger 

plate 
24 Left bank lower intermediate shroud 

plute assembly 

38 

25 Right bank intermediate shroud 
pl ale 

26 Right bank lower engine cooling 
shroud 

TA265706 I 

27 Manifold air heater fuel return tube 
i;rommet 

28 Right bank outer engine shroud plate 
29 Plain plate nut 
30 Right bank inner turbochar�er shroud plate 
31 R ight bank upper transmission 

shroud 
32 Right bank flywheel end upper engine shroud 
33 Ri ght bank flywheel end shroud 

pin le 
34 Righl bank camshaft drive shafL 

lower engine cooling shroud 
35 Right bank upper camshnft drive 

shroud 
36 Left bank lower fan shaft 

shroud 
37 Air flow bafne 
38 Right bank flywheel end lower engine 

cooling shroud 
39 Left bank flywheel end lower fan 

shroud 
40 Machine screw 
41 Air flow baflle 
42 Cylinder shl'oud 
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 Top engine shroud filler plate 
49 Lockwal!her 
50 Left bank damper end engine shroud 

assembly 

F'ig1l?'e 3-268_ E11gi11e sltroud - e.xplutled view, model AVDS-1190-2C 
and AVDS/790-lD e1111i11es. 
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1 llexagon head capscrew 
2 Lockwashcr 
3 Fan housing support assembly 
4 Assembled wnshcr bolt 
S Access cover 
6 Centrifugal f:tn housing 

6.1 Upper transmission shield 
7 Diesel engine shroud plate 
8 Mnnifold cooling shroud 
9 Exhaust manifold shroud 

10 Diesel engine shroud plate 
11 Engine cooling shroud 
12 Plate self-locking nut 
13 Engine cooling shroud 
14 Air flow bafne 
1 S Engine shroud 
16 Hexagon head capscrcw 
17 Lockwasher 

18 Clip 
19 Assembled washer screw 
20 Hexagon head copscrcw 
21 Engine shroud fiUer plate 
22 Engine shroud filler plate 
23 Lockwasher 
24 Machine screw 
25 Plate plain nut 
26 Air now baffle 
27 Cylinder shroud 
28 Cooling shroud 
29 Diesel engine shroud plate 
30 Air flow baffle 
31 Cnmshart drive shroud 
32 Fan cooling shroud 
33 Camshaft drive shroud 

Figure 3-263.J. Engine shroud -exploded 1•iew, model A VDS-J 790-2DR engine. 
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2 

REFER TO ITEM 11 j} 
FIG. 3-263 

� \ 3 
4 

l Righl oil le\·el indicator cylinder head shroud plnlc 
2 Len oil le\'el indicator cylinder hend shroud plate. 
3 Right intermediate cylinder henil shroud plate 

3·172.4 Change 1 

3 

REFER TO ITEM 11 
FIG. 3-263 . 3N� 

� � 
REFER TO ITEM 33 � FIG. 3-263 

I 
�z�< 

� �\ 4 
3 

·I Left intermcdinle cylinder head shroud plate 
5 Lockwashcr 
6 Capscrew 

TA021992 
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3·118. General 

1 Len engine cooling air deOector 8 Inner cylinder air deOeclor 
2 Right engine cooling air deneclor retaining strap 
3 Machine boll 9 lnlercylinder engine cooling air 
.J Hexagon self-locking nut deOeclor 
I\ Fial wASher 10 Cylinder air deOector hook boll 
0 Cylinder air deOector 11 Hexagon self-locking nul 

outer retaining �trap 12 Cylinder air dcOector sleeve 
7 lntercylinder engine cooling spacer 

air deOector 13 Hexagon head capscrew 

Figure 3-f6S. C11li11der platu - exploded view. 

Section XIX. REPAIR OF INTAKE 
MANIFOLDS AND FLAME HEATER ASSEMBLY 

TM 9-2815-220-34 

TA021933 

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. 

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 

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 

heater gasket (20, fig. 3-267). II 

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 nu l and remove fuel 
nozzle assembly ( 17). 
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Figttrl' ;:J-t66. Rr11wvi11g ur i111taUing manifold h«1ler auemblv. 
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26� 
25 

24.' 

�. 

I Solenoid valve tube assembly 
2 Tube coupling nut 
3 Sleeve 
4 Insert 
S Tube 
6 Loop clamp 
7 Hexagon self-locking nut 
8 Loop clamp 

' 
JS�. 8 � 9  ':'..:.-...... 
..... � 

� 45 4/7/IJ 47 / 

I 48 44 
/® 43 

23 

~ 24 

/ 
I 8. I Manifold heater spark plug 

19 Manifold heater spark plug gasket 
20 Manifold air heater gasket 
21 Heater electrical lead 
22 Ignition unit 
23 Ignition unit loop clamp 
24 Hexagon head capscrew 

I 9 Machine sCTew 
I 0 Manifold air heater fuel return tube assembly 
I I Loop clamp 
12 Loo� clamp 

24.I Self-locking nut 
25 Assembled washer bolt 
26 Flat washer 
27 Assembled washer bolt 
28 Lockwasher 13 Manifold rur heater fuel inlet elbow 

14 Manifold air heater fuel inlet bushing 
IS Manifold air heater assembly 
I 6 M :inff old air heater 
17 Manifold air heater fuel nozzle assembly 
I 8 Manifold air heater spark plug assembly 

29 Flat washer 
30 Solenoid valve bracket 
31 Elbow 
32 Solenoid valve 
33 Nipple 

6 
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10 

7 

TA265708 I 
34 Loop clamp 
35 Manifold heater fuel inlet tube adapter 
36 Hexagon self-tocking nut 
37 Manifold air heater fuel outlet elbow 
38 Intake manifold heater flat washer 
39 Check valve Inlet tee 
40 Purge pump Inlet tee reducer 
4 I Main fuel supply filter (Models 

AVDS-l 790-2C and AVDS-1790-20 only) 
42 1;ue1 filter elbow (Model AVDS-1 790·2C 

only) 
43 Elbow (Model AVDS-J 790-2DR} 
44 �fanifold 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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34.1 

3·174 Change 3 
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) 
Figure 3-268. Manifold /leater system, left bank-exploded view. 



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 for Figure 3·268. 

1 Manifold hc:-atcr assembly 
2 Manifold air heatersp:irk plug assembly 

2.1 Mn nifold heater spark plug 
3 Manifold healer spark plug gasket 
4 Manifold air heater fuel nozzle assembly 
5 Manifold air heater 
6 Manifold air heater fuel inlet bushing 
7 Manifold air heater fuel inlet elbow 
8 L.oop clamp 

I 

9 Elbow 
I 0 L.oop clamp 
I I 01eck valve 
12 Deleted 
13 Elbow 
14 Solenoid valve 
15 Machine bolt 
16 Coupling 
17 Elbow 
18 Tee 
19 Flat washer 
20 Assembled washer bolt 
21 Solenoid valve bracket 

TM 9-2815-220-34 

elbow hose (16). Remove hose and two clamps and sepa-
rate clamps from hose. 

· 

22 Rubber grommet 
23 Solenoid valve outlet tube assembly 
24 Machine screw 
25 Loop clamp 
26 Loop clamp 
27 Hexagon self-locking nut 
28 Tee 
29 Left bank solenoid valve tube assembly 
30 Tube 
31 Insert 
32 Sleeve 
33 l\tbe coupling nut 
34 Hexagon head capscrew 

34.1 Self-locking nut 
35 Ignition unit loop clamp 
36 Ignition unit 
37 Heater electrirnl lead 
38 Manifold air heater fuel return tube assembly 
39 Manifold air heater gasket 
40 Intake manifold heater nat washer 
41 Hexagon self-locking nut 
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1 Self-locking nut 
2 'furbosuperchargcr tie rod 
3 Turbosupercharger lie rod damp 
4 lfox head capscrew 
5 Lockwasher 
G Righl bank lurbosuperd111rger sup1>ort. brackl!l 
7 Finl washer 
8 Self-locking nul 
9 Turbosupercharger assembly 10 Turbosuperchlll'ger outlet elbow gaskel 

11 Turbosupercharger mounting stud 
12 Turbosupercharger lrnse assembly 
13 Self-locking nul 
14 Righl lurbosupcrcl111rge1· air outlet elbow 
15 Turbosupcrcharge1· oullel elbow hose clamp 
16 Turbosuperch11rge1· outlet elbow ho!'ic 
17 Tube 
18 lnlnke manifold tube hose clamp 
HJ Intake manifold tube hose 

20 Manifold heater stud 
21 Intake mnnifold tube gasket 
22 Hexagon self-locking nut 
23 Intake manifold tube 
2-1 Turbosupercharger support assembly 
25 Resilient mount 

' 
26 Hexagon hetHI capscrew 
27 Tic rod seat clamp 
28 Hc!xagon head capscrew 
29 Plain slotted hexagon nut 
30 Self-locking hexagon nut. 
31 Cotter pin 
32 Lefl tur!Josupercharger outlet elbow 
33 Close tolerance bolt 
3·1 Rvbber gromme t. 
35 Lcfl bank Lurbosupercharger support bracket. 
36 Retainer 
37 llcxngon cRpscrcw 

Figure S·2G9. T11rhos11J1erc/1111·ul!1', tic r11cl, 811/JJIOrt 1111d m11wcialed parts. 

cl. Loosen lwo right intake manifold tube hose 
clamps (18) and remove intake manifold tube (17) 
from intake manifold tube hose (19). Remove hose 
and two clamps and separate clamps from hose. 

NOTE 
Scribe a line across flange of intake man­

ifold lube (23) and intake manifold 

elbow (11, fig. 3-270) for correct positioning 
during assembly. 

e. Remove six self-Jocking nuts (22, fig. 3-269) I and remove intake manifold tube (23) from 
manifold elbow assembly (9, fig. 3-270) and 
discard gasket (21, fig. 3-269). 
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28 

!' 
21 I 

26 

25 

1 Gasket 
2 No. 3 and 4 right bank intake 

manifold tube assembly 
3 Lockwasher 
·I Plain hexagon nut 
5 Self-locking hC!Xagon nut 
G No. 3 and 4 right intake 

manifold tube gasket 
7 No. 5 right intitke 

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 

gasket 
13 Flat washer 
1'I Self-locking nut 
15 Intake nir manifold assembly 
16 Intake air manifold 
17 Pipe plug 

MODELS 
AVDS-1790-2D 

AND 
AVDS-1790-2DR 

� 9 

I 

12 

18 No. 2 right intakl! manifold 
preformed packing 

19 Small Oat washer 
20 Intake manifold small spring 

tension washer 
21 Intake manifold largl! spring 

tension washer 
22 Flat washer 
23 Self-locking nut 
24 Intake manifold pipe Oange 
25 No. 2 1ight intake manifold 

tube assembly 
26 Plain hexagon nut 
27 Lockwasher 
28 No. I right intake manifold 

tube assembly 
29 Self-locking nut 
30 Large pipe nange 
31 Small pipe nange 
32 Large na1 washer 
33 No. I right intake manifold 

preformed packing 
34 Spacer and lockwashcr 

TA265710 I 

I 
Fig11 re !J-270. / 11/ukr ma 11ifuld, t11bPs aml assuciuted parts. 

[. Remove spacer and lockwasher (34, fig. 
3-270), three self-J ocking nuts (29) and two 
self-locking nuts (23) and Oat washers (22)attach­
ing small (31) and larger (30) intake manifold pipe 
flanges to intake air ma11jfold assembly (15). 
Separate No. 2 right (25) and NO. 1 right (28) 
intake manifold tubes from manifold assembly. 
Separate No. 6 right (8) and No. 5 right (7) tub 
in the same manner. 

g. 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). 

h. Remove and discard preformed packing (33). 

3·176 Change 3 

Remove la1·gc 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) from No. 2 right (25)and No. 1 right 

I (28), tubes. 
i. Remove flanges and associated parts from No. 

6 right (8) and No. 5 l'ight (7) intake manifold tubes 
in the same manner. J j. Remove eight self-locking nuts (5) 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) attaching right 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 

TM 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. 
b. ilfon·ifold Heater Assembly. Inspect manifold 

air heater fuel nozzle assembly (16, fig. 3-267) for 
damaged threads. 

c. Spark Plugs. Refer to appropriate manuaJ 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-SO . .lfa11i/old Heater illductio11 and lnt<lke Ma11ifo/d Standard 

Stlld lde11tijication 

Fig. Ref. Setting No. 
No. No. height req'd 

3-269 11 1-3/8 4 
3-269 20 13!16 8 
3-271 ·I 13/16 16 
3-271 J,5 1 12 
3-271 2 25/32 12 

3 23/32 24 

2 

Figure 3-27 J. Right and left i>ttnke m{Lnifold 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-Jocking nu ts (14) and flat washers (13 ). 

b. Using new No. 3 right and 4 right intake man-

Stud size and length 

li2-20 (718) x 112-20 (15/l6) x 2-118 
5/16-24 (25/32) x 5/16-24 (19/32) x 1-7/16 
5/16-18 (9/16) x 5116-24 (11116) x 1-318 
5116-18 (314) x 5116-24 (23!32) x 1-5/8 
5/16-18 (l l/16) x 5/16-24 (9/16) x l-5/16 
5/16-18 (11/16) x 5/16-24 (9/16) x l-5/16 

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 

(5). 
c. 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 tubes in 
the same manner. 

}'. 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 

I 
spaceI and lock washer (34) and three self-locking 
nuts (29). InstaU assembled No. 6 right and No. S 
right intake manifold tubes in the same manner, 
using four self-locking nuts (29). · 

g. 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). 

'1. Install two intake manifold tube hose clamps 

I 
(18, fig. 3-269) loosely on the intake manifold 
tube hose (19). InstaJI two turbosupercharger 
outlet elbow hose clamps ( l S) 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. 3-27 l .� ). 

i. Install assembled tube and hoses on intake 
manifold (23, fig. 3-269). install right turbo­
supercharger air outlet elbow (14) in tube. Position 
hoses evenly between aLinemcnt marks on the air 
outlet elbow (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. 

_ _,, .. , 

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 nozzJe fittings nnd 
tighten nozzle jam nuts. Tnslall fuel outlet elbow 
(37) in nozzle assembly ( 17). Using a new gasket 
(19) install spark plug (18.l) 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 OUTLET 
TUBE 

''I ( ... _ -

ALINEMENT MARK 

INTAKE 
MANIFOLD 
TUBE 

rA26571 ll 

Figure 1-271.1. Ali11e111en1 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. 

�13 
-

-
- ----�14 

._. . _ _,,.., 

I 
J 

I 
I 

/ 

15 TA265712 I 

Figure 3-212. Exhaust manifold associated parts (right bank) 
- exploded view. 

LEGEND for fig. 3-272 continued: 

I Capscrew 
2 Gasket 
3 Flat washer 
4 Self-locking nut 
5 No. 4, 5, and 6 right bank exhaust r>ipc 
6 Capscrew 
7 Pipe plug 
8 Gasket 
9 No. 4, 5, and 6 right bank engine exhaust manifold 

I 0 Self-locking nut 
11 Retaining strap 
12 No. I, 2, and 3 right bank exhaust pipe 
13 Retaining strap 
14 Machine bolt 
15 No. I, 2, and 3 right bank engine exhaust manifold 

3-124. Disassembly 

a. Exhaust Manifolds. Exhaust manifolds we1·e 
disassembled during engine disassembly. 

b. Cylinder Head Oil Drain Tubes. Loosen· aU 
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), tight 
front oil drain manifold tube assembly (5), 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 manne1-. 

LEGEND for fig. 3-273 continued: 

I Casket 
2 No. 4, 5, and 6 left bank engine exhaust manifold 
3 Flat washer 
4 Self-locking nut 
5 Pipe plug 
6 Gasket 
7 Capscrew 
8 No. 4, 5, and 6 left bank exhaust pipe 
9 Capscrew 

10 Machine bolt 
11 

·
Exhaust manifold elbow retaining stra1> 

12 No. I, 2, and 3 left bank exhaust pipe 
13 Retaining strap 
I 'I Self-locking nut 
15 No. I, 2, and 3 left bank engine exhaust manifold 
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�� � 6 

12 

TA265713 

Figure 3-273. Exl101u1 111011ifold and associated paru (left lxwk) - exploded t•ieiv. 
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' 
' 

' 

" 

18 
' 

1 Hose clamp 
2 Right bank rear cylinder head oil drain tube assembly 
3 Intermediate cylinder head oil drain tube 
4 Rubber hose 
5 Right bank front cylinder head oil drain tube assembly 
6 Right bank front c�linder head oil drain tube 
7 Right bank front 011 pan inlet drain lube 

..... 
' 

' 

/ 

\ 
1 
I 

I 

_....,.-16 

5 

6 

10 

" 

"..._9 
\ 

8 

TA265714 I 
8 Hexagon head capscrew 
9 Lockwasher 

I 0 Oil pan inlet drain nange gasket 
11 Left bank front oil pan inlet drain nange to hose elbow 

I 
12 Cylinder head oil drain tube connector nat washer 
13 Left bank front cyliJ1dcr head oil drain tube assembly 
14 Deleted 

Figure 3·274. Cylinder head oil drain 1ube1 and 1Wocia1ed part& - exploded view. 
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15 Cylinder head oil drain 
fluid passage bolt 

16 Left bank front oil pan 
inlet drain tube 

17 Left. bank rear oil pan 
drain tube 

18 Left. bank rear cylinder 
head oil drain tube assembly 

19 Rear oil pan inlet drain tube 
hexagon head capscrew 

20 Left bank lurbosuperchargcr oil 
drain tube 

21 Right bank rear oil pan drain 
tube 

22 Right bank turbosupercharge1· 
oil drain Lube 

Figio·e 9-!!7Ji. Cylimlc�· head oil druin tubes cu1d associated 
pal'ts - explodecl view - Continued 

c. Oil Filler and Oil Level Indicator Titbe 
(1) Remove oil filler tube extension helical 

spring (9, fig. 3-275). Do not remove two externally 
relieved body screws (8) unless inspection (para 
3-126c) 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 to left 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 spting (25). Remove and discard oil 
level indicator tube cap preformed packing(24). Do 
not remove two externally relieved screws (8) un­
less inspection (para 3-126c) 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 welds and deformation. 
I 

Tube assemblies shall not leak when subjected to 
25 pounds internal air pressure when submerged in 
water (fig. 3-274). Refer to paragraph 3-37 and 
3-38 for general inspection requirements. 

b. Inspect exhaust manifolds for cracks, broken 
welds, damaged bellows and bent flanges. 

c. Inspect externally relieved screws (6 and 32, 
figure 3-275) for looseness or damaged shoulder 
area. 

3-127. Assembly 

a. Oil Fille1· ancl Oil Level InclicCLlor Tube. 
(1) If necessary, install two new extemally re­

lieved body screws (8, fig. 3-275) and stake in place. 
Install oil level indicator tube cap preformed pack­
ing (24). Install extension helical spri ng(25). Install 
two new preformed packings (21) on oil gage t·od 
tube neck (23). Using a new gasket (22), install 
assembled oil gage cap on left front upper cover (32) 
and secure with two machine bolts (33). 

(2) Install new oil filler cap preformed packing 
(4) in oil filler tube cap (5). If necessai-y, install two 
new externally relieved body screws (8) and stake 
in place. Install oil filler tube cap extension helical 
spring (9). _ 

b. Cylinde>· Head Oil Drain Tubes. Loosely 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 Manifolds. Exhaust manifolds will be 
assembled during engine assembly. 
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1 

� .v---2 
0 

'i'-1 

��7 

._... �
J 

24 � {:, � fi.1--25 

\ 
\ 
\ 
� 

1 Drive screw 
2 Identification plate 
3 Cap 
4 Preformed packing 
5 Cap 
6 Flat washer 
7 Identification plate 
8 Externally relieved body screw 
9 Extension helical spring 

10 Machine bolt 
11 Machine bolt 
12 Hose clamp 
13 Nonmetallic hose 
14 Metal tube assembly 
15 Hexagon head capscrew 

6-+-.. 8 

,�! 

26 �� 
?ft-�® 27 2! f'i-/ ___ , 

29 30 
31 

32 

16 Packing with retainer 
17 Gasket 
18 Hexagon self-locking nut 
19 Oil level gage rod tube 
20 Liquid level rod gage 
21 Preformed packing 
22 Gasket 
23 Oil gage rod tube neck 
24 Preformed packing 
25 Extension helical spring 
26 Machine bolt 
27 Hexagon sel f-locking nut 
28 Lockwasher· 
29 Double angle bracket 
30 Hexagon self-locking nut 

12 

Figure 3-275. Oil jiUer and oil level indicator t1tbes 
aiul associated parts - exploded view. 
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L 
37 36 \ 

JS�� 
l 43 

42 44 45 

L./'( 

.. 7?J 
,_........40 

MODEL AVOS-1790-2DR 

31 Metal tube assembly 
32 Left front u"pper cover 
33 Lockwashcr 
34 Machine boll 
35 Oil filler tube support 
36 Flat washer 
37 Selr-locking nut 
'.38 Hexagon head capscrew 
39 Metal tube assembly 

TA 126149 

40 Hexagon head capscrew 
41 011 filler tube support 
42 Hexagon head capscrcw 
43 Hexagon self-locking nut 
44 Lockwasher 
45 Hexagon self-locking nut 

I 

) 

) 
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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 
starter supports. Specific instructions on disas­
sembly, cleaning, inspection, and assembly accom­
pany the repair operations. 

2 

I Engine starter 
2 Starter mounting gasket 
3 Starter U bolt 
4 Machine bolt 
5 Starter clamping bar 
6 Self-locking nut 
7 Deleted 

a. Starter S11pport. Remove four screws (9, fig. I 
3-276) and Oat washers (l 0) attaching starter 
cradle assembly (14) to starter support angle 
bracket (8) and separate cradle from support. 

• 

8 Starter support angle bracket 
9 Serew 

10 Flat washer 
11 Flat washer 
12 Self-locking nut 
13 Screw 
14 Cradle 

TA265715 I 

I 

Figure 3-£76. Engine starter, cradle B1'pport and 
auociattd parts - exp/O<kd 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 genei-ator cradle (3) 
to generator cradle angle bracket (9) and separate 
·cradle from bracket. 

--;�.:-���: .. / .' 

I Engine generator 
2 Self·locking bolt 
3 Generator cradle assembly 
4 Insert 
5 Flat washer 

6 Machine screw 
7 Hexagon head capscrcw 
8 Flat washer 
9 Bracket 

10 Gasket 
11 Engine genera tor 

12 Cradle 

c. Generator Support. (Model A VDS-1790-2D 
and A VDS-J 790-2DR Engines.) Remove two f 
screws and flat washers (17) attachlllg generator • 
cradle (12) to bracket (21) and separate cradle 
from bracket. 

13 

14 

21 ';! 

�\, 
20/t°J �17 

19 ,, 18 

MODELS AVDS-1790-20 AND AVDS-l790-2DR 

TA265716I ) 

13 Cradle U bolt 
14 Clamping bar 
15 Self-locking nut 
16 Deleted 
17 Fial washer 

18 Screw 
19 Machine screw 
20 Flat washer 
21 Brackel I 

) 
Figure 3·277. Engine generator, cradle lttpport a11d associated parts - e."<ploded view. 
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3-130. Cleaning, Inspection and Repair 

a .. Cleaning. Refer to paragraph 3-36. 
b. I11specfio11 and Repair. Refer to paragraphs 

3-37 and 3-38. Refer to paragraph 3-39 when 
replacing screw thread h1serts. 

3-131. Assembly 

a. Genera.tor Support. (Model AV DS-I 790-2C En­
gi ne). 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 washer s  (5). I 

b. Generator Support. (1Hodel AVDS-1790-2D and 
AV DS-17!/0-2DR Engines). Loosely attach 
generator cradle (12) to angle bracket (21) with 
two screws (18) and flat washers (17). 

c. Starter Support. Loosely attach starter cradle 
assembly (14, fig. 3-276) to starter support angle 
bracket (8) with four screws (9) and flat washers I 
(J 0). 

Section XXll. REPAIR OF FUEL BACKFLOW VALVE, PRIMARY FUEL FILTER, 

FUEL/WATER SEPARATOR, AND ASSOCIATED PARTS 

3-132. General 

I 11lis section covers the repair of the fuel backflow 
valve, primary fuel filter, fuel/water separator, 
automatic drain system, and associated parts. 
Specific instructions on di.sassembly, 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 fueJ inlet tube (44, 
fig. 3-267), and inlet tube adapter (35) from 
backflow valve inlet tee (39). Remove fuel filter 
elbow (42) (Model AVDS-l 790-2C only), main 
fuel supply filter (41) and purge pump inlet tee 
reducer (40) from rnlet tee (39). Remove backflow 
vaJve inlet tee (39), and back.flow valve inlet 
adapter (l 2, fig. 3-278) from backflow valve (29). 

a.1.' Disassembly. Remove pipe to tube straight 
adapter (45, fig. 3-278) from fuel backOow valve 
(46). Remove pipe to tube straight adapter (35) 
from backflow valve. · 

b. Cleaning, Inspection and Repair. Refer to 
paragraphs 3-36, 3-37, and 3-38. Inspect plastic 
tube (44, fig. 3-267) for internaJ diameter re­
ductfon at tube nut ferrule. fnspect tube fittings 
for stripped or damaged threads. Replace tube if it 
is kinked, spUt, or fittings are damaged. Replace 
tube when internal diameter is reduced enough to 
resttict fuel flow. When repJacing tube (45, fig. 
3-267) install insert tube fittings (46) in both ends 
of tube. 

c. Tes/ and A djuslmen t. 
(1) Fill fuel backflow valve with test fluid, 

MIL-F-7024A, Type II, and apply a pressure of 1/2 
psi to port markedd "FREE FLOW

,, 
(fuel inlet 

Table 3-27. Deleted. 

from primary fuel filter). TI1e backflow vaJve must 
open at tl1is 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 baU must bypass 
fluid at this pressure. Adjust slotted head adjusting 
screw to obtain this opening pressure. 

(3) Plug the fuel pump outlet port, and the 
heater pulT 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) If the valve fails to pass either test, replace 

entire valve assembly. 
d. Assembly. Install backflow valve inlet adapt­

er (12, fig. 3-278) and back flow valve inlet tee (39, 
fig. 3-267) in backflow valve (29, fig. 3-278). 
Install pmge fuel supply filter (41, fig. 3-267) and 
fuel filter elbow (42) (Model AVDS-J 790-2C 
Engine only) fo backflow valve inlet tee (39) with 
purge pump inlet tee reducer (40). Install htbe 
adapter (35), a11d manifold heater fuel inlet lube 
(44) in backflow valve inlet tee (39). Install 
back!low valve outlet adapter (13, fig. 3-278). 

d.J. Install pipe to tube straight adapter (35, 
fig. 3-278) in backflow vaJve (46). Install pipe to 
tube straight adapter (45) in backflow valve. 

3-134. Primary Fuel Filter 

a. Disassembly. 

(I) Remove fuel nJter outlet elbow (JO, fig. 
3-278), and constant bleed adapter (10, fig.3-282) 
from primary filter. Loosen two self-locking nuts 
(26) and remove primary filter (11) from filter 
bracket (25). 
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MODELS AVDS-1790-2C 

AND AVDS-1790-20 

MODEL AVDS-1790-2DR 

I Fluid pressure filter water 
separator 

2 Hose assembly 
3 I lose elbow 
4 Flat washer 
5 Lockwashcr 
6 Plain nut 
7 Loop clamp 
8 llosc assembly 
9 Primary fuel flltcr 

10 Outlet elbow 
11 llosc assembly 

3·186 Change 3 

2 

22 

12 Inlet adapter 
13 Outlet adapter 
14 Flat washer 
I 5 Lockwasher 
16 Capscrew 
17 Tube assembly 
18 Inlet adapter 
19 Self-locking nut 
20 Flat washer 
21 Fuel pump 
22 J lose assembly 
23 Inlet tee 

24 Outlet elbow 
25 Loop clamp 
26 Brnckct 
27 Flat washer 
28 Self-locking nut 
29 Backnow valve 
30 Flat washer 
31 Lockwasher 
32 Capscrew 
33 Gasket 

17 

34 

34 Nonmetallic hose assembly 
35 Pipe to tube straight adapter 

Figure 3-278. Fuel pump, back/low valve, fuel lines 
and fiflings - exploded view. 

TA265717 I 

36 Mounting bracket 
37 Fial washer 
38 Self-locking nut 
39 Pipe to tube elbow 
40 Pipe nipple 
41 Fuel pump 
42 Nonmetallic hose assembly 
43 Loop clamp 

• 

44 Nonmetallic hose assembly 
45 Pipe to tube straight adapter 
46 DackOow valve I 

) 

) 
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(2) Loosen retaining screw (2, fig. 3-?.80) and 
remove primary fuel filter head (5) from body assembly 
(12). Remove and discard gasket (6). 

- 9 f--=-10 r--11 
14 

1'!-----12 i--15 
0!+•----16 

@-· ---17 

1 Primary fuel filler bleeder valve 
2 Retaimng screw 
3 Fiat washer 

TA021875 

4 Primary fuel filler retaining screw gasket 
f> Primary fuel filter head 
6 Primary fuel filter head gasket 
7 Lock nut 
8 Primary fuel filter element 
9 Preformed packing 

10 Primary fuel filt.er retainer assembly 
11 Primary fuel filter element compressor spring 
12 Primary fuel filter body assembly 
13 Constant bleed fuel adapter lilting 
14 Manifold heater filter head 
15 Manifold heater fuel filter element 
16 Preformed packing 
17 Manifold healer fuel filter 

Figure 3-280. Primary fuel filrer, and manifold hearer �l 

filrer twemblie' - exploded view. 
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(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 {I I) from body (12). 
Remove and discard preformed packiJ1g (9). Re- I move fittiJtg (13). 

b. Cleaning, Inspection and Repair. Refer to 
paragraphs 8-36, 3-87 and 8-38. Check constant bleed 
fuel adapter fitting (10, fig. 8-282) for blockage. Con­
stant bleed orifice must be open. 

c. Assembly. 
(1) Install helical compression spring (11, fig. 8-280) 

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) Install bleeder valve (1) in filter head (5). Install 
a new flat washer (8) 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). 

(8) Using a new gasket (6) install assembled head 
on filter body (12) and secure by tightening retaining 
screw (2 ). Install fitting (13 ) . a 

(4) The mounting brackets, fuel hoses and fittings 
are installed during engine assembly. 
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1 Fuel filter water separator bleed valve 
2 Hexagon head capscrew 
S LockWuher 
4' Flat washer 
5 Final water separator Cilter 
6 Water separator Cilter element 
7 Water separator fuel filter body 
8 Insert 
9 Preformed packing 

10 Water separator cover 
Fisure 3-281. Water/:separaror fiwl filter - exploded view. 
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3-135. Fuel/Water Separator Filter and Au­
tomatic Drain System 

a. D�<l8Sembly. 
(1) Fueltfvater separator filter. 

(a) R e move fuel inlet elbow (24, fig. , 
3-278) and fuel outlet tee (23). from water 
separator fuel filter (I). Remove fuel drain elbow 
(35, fig. 3-282) from water separator fuel filter 
(I ). 

) 

) 

) 
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I Water separator lil te r 
2 l lexagon head capscrew 
3 Deleted 
4 Flat washer 
5 Fuel water separator brocket 
6 Screw thread insert 
7 Primary fuel lilter bleed hose asse mbly 
8 Bulk.head union 
9 Primary fuel filter constant bleed hose assembly 

10 Primary fuel filter constnnt bleed hose adaptor 
11 Primary fuel filter 
12 Manifold heater fuel niter bracket 
13 Manifold hcnler fuel Jilter 
14 Flat washer 
15 Machine screw 
16 Lockwasher 
17 Fuel filter water separator drain hose assembly 
18 Fuel filter water separator drain hose adapter 
19 Automa tic water drain wiring harness 
20 Solenoid assembled washer bolt 
21 Water separator machine bolt 
22 Lockwasher 
23 Flat washer 
24 Hexagon head capscrcw 

25 Primary fuel filter bracket 
26 Self-locking nut 
27 Drain valve 
28 Drain valve tee 
29 Lockwasher 
30 Machine bolt 
31 Fuel filter water separator solenoid valve 
32 Electrical lead loop clamp 
33 Automatic water drain sensor lead loop clamp 
34 Water separator machine bolt 
35 Drain valve elbow 

35.I Loop clamp 
36 Fuel filter w:1ler connector drain hose assembly 
37 Bulkhead connector 

37.I Washer 
38 Angle bracket 
39 Self-locking nut 
40 Nut 
41 Solenoid outlet drain tube assembly 
42 Control module assembled washer bolt 
43 Flat washer 
44 Automatic drain control module 
45 Fuel water separator control mounting plate 
46 Solenoid outlet elbow. 

Figure 3-282. Primary J.11el fi�ter, 1mter/separator fuel jilter, 
water separator automallc dram control module, and solenoid 

valve and associated parts - exploded view. 
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(b) Remove bleeder valve (1, fig. 3-281) 
from water separator cover (I 0). Remove eight 
water separator cover capscrcws (2) and flat 

I wnshcrs (4) and rem ove cover fro111 fuel filter body 
M (7). Rcmovc and discard prc1·orn1ccl packing (9), 

tinal water separator filter (5) and two outer water 
scp::irator filter cle ments (6). 

(2) Automatic clrain 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 tlat 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 "alve (31). Remove automatic drain sol­
enoid valve tube assembly (41) from elbow (46). 

(c) 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 
fJ (17, fig. 3-282) from drain valve tee (28). Remove 
8 nut and washer securing loop clamp (35.1 ). Dis­

connect 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. Oea11i11g, !11spection and Repair. 
(I) Refer to paragraphs 3-36. 3-37, and 3-38. 
(2) VfaualJy inspect the drain control module 

and probes assembly for cracks, den ts, damaged 
threads and torn or frayed insulation on the probe 

H leads. Check to be certain red shrink tubing i s  
1:1 intact on upper probe lead for identification. 

Replace damaged modules. 
(3) Functionally inspect the control assembly 

as follows: 
(a) Connect a 24-vdc power supply to the 

power supply (Jeft side) connector of the control. 
Make certain the positive (+) lead is connected to 
pin A and the negative lead is connected to pin B. 

(b) Connect a de voltmeter to the power 
output (right side) connector of the control. Make 
certain the meter posi t ive (+) lead is connected to 
pin A and the negative lead is connected to pin B. 

(c) Tum power supply on. Lightly press the 
tip or the low (short) probe to the negative (-) 
terminal of lhe 24-vdc power supply. The volt­
meter should show zero voltage. 

( d) Continue Lo hold the low probe on the 

U 
terminal and Lightly press the tip of the high 

n (identified by red shrink tube) probe to the 
termina l also. TI1e voltmeter should now show 24 
volts. 
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(e) Remove the high probe only. The meter 
should continue to show 24 volts for 18 (±3) 
seconds and then drop to zero volts. 

(j) Continue to hold the low probe to the 
terminal and ogain press the high probe to the 
terminal. The voltmeter should continue to show 
zero volts. 

(g) Continue to hold both probe s  011 the 
terminal. Tum the power supply off for one 
second or longer. Tum on the power supply and 
the voltmeter should again show 24 vol ts. 

(h) Remove lhe high probe from the ter­
minal and the meter should continue to show 24 
vol ts. Remove the low probe from the tem1inal in 
less than I 5 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 rel urn 
to 24 volts. 

(j) Modules that do not respond as in (c) 
through (i) above are not functioning correctly and 
must be replaced. 

c. Assembly. 
(1) Automatic drain system. 

(a) Install adapter (18) in solenoid valve (31) 
"IN" opening and elbow (46) in "OUT" opening ai1d 
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). 

(c) 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) lnstall 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) 

I with nut and washer. 
(2) Fitelfwciter 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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Section XXlll. 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. 
Specific instructions 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- I 
turn tubes (figs. 3-284 and 3-284.1) were disassem­
bled during disassembly of the engine. 

Change 2 3-192.1 (3-192.2 blank) 
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1 No. 6R fuel injector tube assembly 
2 No. 5R fuel injector tube assembly 
3 No. 4R fuel injector tube assembly 
4 No. 3R fuel injector tube assembly 
5 No. 2R fuel injecto1· tube assembly 
6 No. lR fuel injector tube assembly 
7 Self-lock in� bolt 
8 Fuel lube clamp plate (three tube) 
9 Fuel injector tube clnmp (three tube) 

10 Support bracket 
11 No. lL fuel injector tube assembly 
12 No. 2L fuel injector lube assembly 
13 No. 3L fuel injector lube assembly 

3 4 5 6 

0 

14 No. 4L fuel injector tube assembly 
15 No. 5L fuel injector tube assembly 
16 No. GL fuel injector tube assembly 
17 Hexagon self-locking nut 
18 Fuel tube clamp plate (two tube) 
19 Fuel injector tube clamp (two lube) 
20 Hexatcon head capscrew 
21 Fuel injection line support 
22 Fuel i njector tube clamp (one tube) 
23 F'uel tube clamp plate (one tube) 
24 llexa�on head capscrew 
25 Fuel mjection tube plate (three tube) 

Figure 3-'l83. Fuel injector tubes, clam7J a11d associated parls, 
model AVDS-1790-'lCan<l AVDS·l79Q-aD engines. 
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DETAIL F DETAIL E DETAIL D DETAIL C 
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DETAIL G 

I No. GR metal tube assembly 
2 No. &R metal tube assembly 
3 l"o. 4R metal wbe assembly 
4 No. 3R metal tube assembly 
5 No. 2R n1etal tube assembly 
6 No. IR metal tube assembly 
7 Machine bolt 
8 Retaining strap 
9 Tubular fairlead half 

10 Plate spacer 
11 Hexagon self-locking nut 
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12 Retaining strap 
13 Tubular fairlead half 
14 Retaining strap 
15 Tubular fairlead half 
16 Machine bolt 
17 Plate spacer 
18 Angle bracket 
19 Self-locking bolt 
20 Double an�le bracket 
21 Tubular fa1rlead half 

Fiy1tre 3-283.1. Fuel injector t.rtbes, clamp a�ul 
associated parts, model AVDS-1790-f!DR cngme. 

22 Retaining strap 
23 Double angle bracket 
24 Double 11ngle bracket 
25 Double angle bracket 
26 Double angle br11cket 
27 No. IL metal tube assembly 
28 No. 2L metal tube Mscmbly 
29 No. 3L metal tube assembly 
30 No. 4L metal tube assembly 
31 No. 5L metal tube assembly 
32 No. 6L metal tube assembly 

) 



1 Fluid passagil bolt 
2 Flat washer 
3 Fluid connector 
4 Fuel return hose assembly 
6 Fluid tee connector 
6 No. f>.6 right and left fuel 

retun\ hose assembly 

7 Fluid elbow connector 
8 Fuel return hose 
9 Elbow 

10 No. 6 left fuel return hose 
assembly 

11 Tube cross 
12 Nut 

TM 9-2815-220-34 

13 Clamp 19 Fuel return check valve 
14 Machine screw 20 Fuel injection pump fuel 
16 Plain nut return hose as.sembly 
16 Flat washer 21 Machine screw 
17 No. 6 right fuel return tube 22 Loop clamp 

a88embly 23 Loop clamp 
18 Elbow 24 Hexagon self-locking nut 

Ftgurt .1-£84. Fuel injector and noulefuel ret11r1l ho1e11 -

exploded view, model AVDS-1790-iC and AVDS-1790-fD engines. 
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I Passage fluid bolt 
2 Flat washer 
3 Nonmetallic hose assembly 
11 Pressure line fluid multiple 

connector 
5 Pressure line lluid multiple 

connector 
G Tube elbow 
7 Retaining 1ing 

3-196 Change 1 

8 Coupling tube nut 
9 Tube clinch sleeve 

10 Sealing plug assembly 
11 Assembled washer bolt 
12 Loop clamp 
13 Hexagon self-locking nut 
14 Metal tube assembly 
15 Tube elbow 

16 Nonme t allic hose assembly 
17 Tube nipple 
18 Loc kwasher 
19 Hexagon plain nut 
20 Pressure fluid connector 
21 Hexagon self-locking nut 
22 Loop clamp 
23 Loop clamp 
24 Machin e screw 

Figure 3-R84.1. Fuel i'fljeotor atid no;\lefuel 1·etum ltose8 -
exploded 11iew, model AVDS-1790-tDR engine. 

25 Loop clamp 
26 Nonmetallic hose assembly 
27 Metal tube assembly 
28 Tube cross 
29 NonmeLnllic hose assembly 
30 Tube tee 
31 Nonmetallic hose assembly 
32 Check valve 

) 
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b. Cleanin g, 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 rugh pressure 
nushjng device. After flushing, blow dry with 
compressed afr and plug tube ends with plugs or 
caps to assure cleanliness. Inspect tubes for correct 
inside diameter hose dimension. The correct inside 
dimension is 0.08 l 5-0.0865-iJ1ch. Tubes with larger 
or sma Iler hole cliameler are to be d iscarcl eel. 
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 
Hfe. 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 
nu ts, support sleeves and support nuts for defects or 
damage. Refer to figure 3-285 for comparison of 
sleeve fittings shown i11 serviceable and unservice­
able condition. Straighten minor bends in tubing 
when possible. Dfacard entire tube assembly if fit­
tings are damaged or tubing has been kin.keel. 

(3) Nozzle fuel 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) F11 el injection pump fuel retii1·n hose. Pres­
sure check fuel injection pump fuel return hose to a 
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 011 Hoses 

a. Disassembly. The injection pump and tur­
bosupercharger oil hoses were disassembled dur­
ing disassembly of engine. 

b. Cleaning, I nspection, 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. 

-
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f.'igure s.£85. Compc11·is<>11 of sel"uiccoble sleeves -

i11jcctor nozzle tube emls. 

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. Discissembly. The generator oil lines and as­
sociated parts were disassembled during disas­
sembly of engine. 

b. Clecming, Inspecti on, and Repair. Refer to 
paragraphs 3-36 Lhrough 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 sc1·atches. Replace 
unserviceable parts. 

c.Assembly. Generator oil lines will be assembled 
during engine assembly. 
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l Tube elbow 
2 Straight adapter 
3 Loop clamp 
4 Hose assembly 

12 

a 

10 

11--

5 Plain hexagon nut 
6 Flat washer 
7 Multiple connector 
8 Injection pump electrical lead 

9 Self-locking nut 
10 Flat washer 
11 Machine screw 
12 Tube assembly 

Figure S-286. ln.jecticm pump and t11rbo1mpercharger 
oil hoses - Exploded View. 

3-140. Generator Air Intake and Exhaust 
Tubes and Associated Parts. Model 
AVDS-1790-20 and AVDS-1790·2DR 
Engines 

a. Disassembly. 
(1) Loosen two hose clamps (1 and 14, fig. 3-288) 

3·198 Change 2 

\ 

j 
l 
2 
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13 Pipe bushing 
14 Elbow 
15 Loop clamp 
16 Hose assembly 
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I I lose assembly 
2 Straight 3dapter 
3 Hose assembly 
4 Stl3ight adapter 

13 

5 Preformed packing 
6 Nipple 
7 Check valve 
8 Elbow 
9 Hose assembly 

11 

10 Tee 
11 Hose assembly 
12 Prefom1cd packing 
13 Elbow 
14 Hose as..<embly 
15 Straight adapter 
16 Coupling 
17 Elbow 
18 Straight adapter 

Flg11re 3·287. Generator oil hoses 011d ossocioted ports­
exploded view, model A VDS·l 790·2C engine. 
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MODEL AVDS-1790-20 
I Capscrew 
2 Lockwasher 
3 Flat washer 
4 Retaining strap 
5 Hose clamp 
6 Prerormed hose 

7 Retaining strap 
8 Air outlet pipe 
9 Flat washer 

10 Lockwasher 
11 Machine screw 

12 Boot 
13 Oamp 
14 Machine bolt 
15 Bracket 
16 Air intake tube 

TM 9-2815-220-34 
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17 Hose 
18 Gasket 
19 Lockwasher 
20 Capscrew 
21 Elbow 
22 Bracket 

TA126125 I 
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I 

/ 

Fiiurt J-288. Gtntrator air ductlfll and assoclattd paru­
explodtd �few, Modtl A YDS·l 79<J·2D and A YDS·l 790·2DR tnglnt1. 
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and remove hose (13) from generator air intake 
tube (12) and elbow (15) (Model A VDS-1790-2D 
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 Repafr. 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 hosel 
(13). Install hose on elbow (15) and on air intake 
tube (12) and tighten hose clamps (model A VDS-
1790-20 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. lnspect fire extin­
guisher tube (22) for cracked, bent, or dented condi­
tion. Check spray holes in tu be for obstructions and 
corrosion. [nspect tube fittings (23 and 24) for 
cracks and for stripped or damaged threads. R� 
place tube when cracked, badly bent, or when 
spray holes cannot be cleaned. Replace fittings 
when cracked or when thrt-<.ids are damaged. 

3-200 Ch.nge 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. [ nspect 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 to filter mounting bracket. 
Remove solenoid mounting bracket. Remove two 
screws (15, fig. 3-282), Jockwashers (16) and flat 
washers (14) and remove solenoid valve (37, fig. 
3-267) and fuel filter as a unit. Separate fuel filter 
and solenoid 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) 
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I Cl'ankcase breather tube gasket 
2 Self-locking nut 
3 Air rluct hose 
4 Tube 
5 Self-locking nut 
G Flnt washer 
7 Loop clamp 
8 Crankcase breather tube g11sket 
9 Rest1ictor plate 

10 Lockwasher 
11 Capscrew 
12 Hose clamp 
13 Non-metallic hose 

14 Bent tube 
15 Air duct hose 
16 Crankcase breather tee 
17 Loop clamp 
18 Machine screw 
19 Loop clamps 
20 Self-locking nut 
21 Loop clamp 
22 Tube assembly 
23 Plain nut 
24 Straight adapter 
25 Sh·aight adapter 
26 Lock washer 
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Figure 3-289. Crankcase breather tube and fire extinguisher tube - e;rp/ndrtl t•ic1c•. 

and remove solen oid valve from mounting bracket 
(27). 

(3) Unscrew and sepa ra tc filter head ( 14, fig. 
3-280) and filter bowl ( 17). Remove filter element 
( 15). Remove and discard preformed packing (16). 

b. aea11i11g. !11speclio11, and Repair. Refer to 
parngrnphs 3-36 through 3-38. 

(I) l!eater tubes. Flush rigid heater tubes (I 0, 
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) wilh a clean dry cloth 
and blow tubes out with filtered compJesscd air. 
Inspect tube fillings for stripped or damaged 

threads. Jnspect tubes for inlernol diameter re-
I duction at tube nut fcrrul<:'. Repla�e tubes that arc 

split or kinked or when fittings arc damaged, or 
ends are crushed. Replace tubes when internal 

B diameter is reduced enough to restrict fuel flow. 
· 

(2) lleater fuel filter. Replace filter element if 
deformed or if embedded with foreign material. 

(3) Electrical compo11e11 ts. Inspect hea tcr elec­
trical leads (21, fig. 3-267 and 37, lig. 3-268) and 
ignition units (22, lig. 3-267 and 36, fig. 3-268) for 
cracks, continuity, and other damage. Replace 
leads and ignition units that fail lo pass continuity 
tcsl. 
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l Straight adapter 
2 Vent line 
3 Loop clamp 

4 Tube tee 
5 Vent line 
6 Vent line 

TA265723 I 

Figure 3-290. Oil coolel' l't'11l /i11rs -exploded vit>w. 

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. 

c. Assembly. 
(I) Install new preformed packing ( 16, rig. 

3-280) on filter bowl ( 17). Install filter element 
(IS) in bowl (17) and install filter head (14) on 
bowl. 

(2) Position heater fuel return solenoid valve 
(21, fig. 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 now. 
(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 fuel filter with solenojd 
valve on filter bracket (12, fig. 3-282) and install two 
sct·ews (15), lockwashers (16) and flat washers (14) 

securing filter 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 

(4) Solenoicl valves. Plug valve inlet and outlet bracket and solenoid valve (37). Install elbow (36) 

openings to prevent entrance of foreign material. and tube tee (36, fig. 3-268). 

Clean the solenoid valves with a cloth moistened NOTE 
with dry-cleaning solvent. The valves contain rub- Solenoid valves can be adapted to fit dif-
ber parts and should not be immersed in solvent. ferent applications on the engine. Orien-
Inspect the solenoid valves for cracks and dents. tation of bottom unit with respect to top 
Install suitable fittings, actuate solenoid valve unit can be changed through 360 degrees 
with 24 volt de current, and pump fuel through the by loosening the acorn nut at the bottom 
valve. When fuel flows freely, valve is functioning of the valve. Torque tighten acorn nut to 
normally. Restricted fuel flow indicates a faulty 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 Injection Drive Coupling 

a. Disassembly. 
(I) Refer to figures 2-45 nnd 246 to remove 

front 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 coupling sleeve 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. Check identification marks 
made during engine disassembly (fig. 
2-43) to make sure these parts match. The 

) 

) 



parts are mated and must be kept to­
gether. 

b. Clecm'ing, ln�pection, cind Repair. Refer to 
paragraphs 3-36 through 3-38. Inspect the front 
and real' 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 
dngs (16) and (9, fig. 3-232) for cracked or torn 
condition and for deterioration. 

c. 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 2-45 to install 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 for repair of the fuel injector nozzle and 
holder assembly. 

3-147. Piston Oiler Nozzle Assembly 

a. Disassembly. Do not 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. 

TM?20JJ 

F'ig1o·e 3-'l91. Piston oiler nozzle and holder assembly. 

b. Cleaning, lns7Jection, 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 obstrnction. Replace nozzle and holder 
as necessary, when oil passages and oil holes can­
not b e  cleared of obstructions. 

c. Assembly. Refer to figure 3-291 to install the 
nozzle in the holder if removed at disassembly . 

Stake nozzles on t hree tlats, 120 degrees apar l . 

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 meter to be sure it is 
functioning properly by connecting tl1e 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. 

TAOZ8600 

Figure 3-292. Engine lime mele1· - r:cµloded view. 

3-148.1. Starter Low Voltage Protective 
Module 

a. Inspectio11. Inspect the low voltage protective 
module for damaged electrical connector threads, 
dents or other deformities that would impair its 
[unction. 

b. Function Test. Tesl the low voltage protective 
module function as follows: 

(I) Connect lhe positive(+) lead of a variable 
zero to 24-vdc power supply to pin A of the 
module. Connect U1e negative (-)·lead to the 
module case. 

(2) Set the output of the power supply at I 0 
vdc. Using an olunmeter, check for continuity 
between pins B and D. The meter should show an 
open circuit. 

(3) GraduaUy increase the voltage while con­

tinuing to check for continuity between pins B and 
D. Continuity should be acltieved at 12.25 (±.SO) 
vdc and maintained to 24 vdc. 
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( 4) Reduce the voltage to 15 vdc. Connect an 
additional posiUve (+) lead from the power supply 
to pin C of the module. Gradually increase the 
voltage whiJe continuing lo check the continuity 
between pins D aJ1d D. Continuity between pins B 
and D should be iJ1lerrupled al 17 (± 1.0) vdc and 
remain open to 24 volts. 

(5) Reduce the voltage to JS vdc and the 
continuity between pins 13 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 
Band 0. 

(6) ModuJes 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. 

O b. Inspection Remove elbow. Inspect valve (6, 
fig. 3-292.1) for free valve action. Valve must tum 
freely. Valve must not Jeak when in the closed 
position. 

3-148.4. Solenoid Valves 

I 
a. Disassembly Remove four assembled washer 

bolts (22, fig. 3-292.1) and nat 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-voll 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. I 
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 

I washers (23) and assembled washer bolts (2 2). 
Install fuel inlet and outlet elbows (18). 
3-148.5. Metal Tube Assemblies, Hose 

Assemblies and Associated Fittings 
a. Cleaning and !11spectio11. Refer to paragraphs 

3-36 and 3-37. ' 

b. Repair. Refer to paragraph 3-38. 

) 
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MODEL AVDS-1790-2DR 

I Tee 
2 Mose assembly 
3 Assembled washer boll 
4 Capscrew 
S Bracket 
6 Valve 
7 Locknut 0 
8 Elbow 45 
9 Tube assembly 

10 Loop clamp 
I I Assembled washer boll 

12 Loop clamp 
13 Bulkhead elbow 
14 Flat washer 
IS Lockwnsher 
16 Nut 
17 Tube assembly 
18 Elbow 
19 Solenoid valve 
20 Nipple 
21 Tube assembly 
22 Assembled washer bolt 

TA265725I 

23 Flat washer 
24 Lock nut 
25 Drackct 
26 Capscrew 
27 Tube assembly 
28 Tee 
29 Tube assembly 
30 Retaining strap and 

clamp pad 
31 Tube assembly 
32 Tube assembly 

Figure 3-292.J. Smoke Ge11eroti11g System-exploded view. 
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Section XXV.2. REPAIR OF OIL SAMPLING SYSTEM COMPONENTS 

3-148.6. General 

111is section covers the repair of the oil sampling 
system components. Specific instructions for disas­
sembly, cleaning, inspection, and assembly ac­
company tltl.! repair instructions. 

3-148.7. Oil Sampling System 

a. Disassembly. For complete disassembly of the 
oil sampling system into its components refer to 
paragraph 2-49.4. 

b. Clea11i11g, J11speclio11 and Re7wir. Refer to 
paragraphs 3-36 lhrough 3-38. Inspect two toggle 

4 

1 Tee 

7 

2 Preformed packing 
3 Engine oil cooler line 
4 Loop clamp 
5 A�e111bled w;1shcr boll 
6 llra.:kel 

valves (11, fig. 3-292.2) for secure activating 
handles. Valve must open and close freely and 
must not Jeak when in the closed position. 

c. Assembly. For complete assembly of the oil 
sampling system refer to parngraph 2-49.4. 

3·148.8. 011 Line Assemblies and 

Associated Fittings 

a. Clea11i11g and J11spection. Refer to paragraph 
3-36 and 3-37. 

b. Repair. Refer to paragraph 3-38. 

2 

11 

7 Oil sampling hose 
8 Tr.111s111ission oil cooler line 
9 Ad:ipler 

10 Plug 
I I Oil sampling logglc valve 

TA265735 I 

Figure 3-292. 2. Oil sampling system • exploded �iew. 
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Section XXVI. REPAIR OF ELECTRICAL SYSTEM WIRING HARNESS ASSEMBLY 

NOTE 
Model A VDS-l 790-2DR 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 
anti 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 transmitte1·s, fuel 
solenoids, fuel/water sepa1·ator 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 
manjf old healer solenoid. 

3-150. Disconnect Points 

a. The val'ious electrical components are inter­
connected by wiring harnesses and leads which 
terminate at rP.movable plug-in connectors and 
couplings. The cables leads and harnesses are fas­
tened to the engine and transmission by means of 
cable clamps which are secured to tapped pads, 
brackets and clip assemblies. 

b. Wil'ing 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 

'l'he circuit num hers assigned to the electrical cir­
cuits are listed in table 3-28. Each harness or elec-

. trical lead has a mun bered 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). 

1'C1ble 3-28. Circuit Numbers 

Ci 1·c11 ii No. Circuit 11<m1e 

I Genera tor to engine disconnect. 
2 Generator to engine disconnect. 
14 Starter low vollagc protection relay (2 terminals 2C) to 

transmission disconnect. Transmission neutral shift switch 
10 transmission disconnect and Lransmission disconnect to 
engine disconnect. 

l4A Starter low voitage protection relay to starter. 
33 Engine oil lcmpt!ral urc transmitter to engine disconnect. 
36 Tingine oil pressuro.\ transrnitler 10 engine disconnect. 
54A Fuel shutoff to engine disconnect. 
81 Starter to engine disconnect. 
321 Transmission oil pres�ure transmitter to transmission discon-

nect und trnns1nission disconnect to engine disconnect. 
324 Transmission oil temperature tr:in�milter lo transmission 

disconnect nnd transmission disconnect to engine discon­
nect. 

415 Generator lo generator blower motor (2D only). 

478 Gencrntor to engine disconnect (20 only). 

Ci,.cnit No. Circuil 1111me 

486 Manifold pre-heaters (2) and foci solenoid lo lrnn�mission 
disconnect and engine disconnect. Re:ir fuel solenoid l(l 
transmission disconnect. 

509L Engine high oil tempcrnture lr:insmiiter :ind .:nginc low oil 
pressure transrnil fer to engiJ1c disconnect. Tr:rnsmission 
high oil temperature LraJJSmilter to tr.1nsmission di�c(rn· 
nect :ind transmission disconnl'ct to engine disconnect. 

530/ Hour meter and fuel/w;1ter separntor to engine disconnect 
531 (2C only). llour meter :ind fuel/w:iter scpnrator to starter 

low voltage protection relay and generntor (2D only). 
533 Gencrntor to engine disconnect (2C only). 
534 Generator to engine disconnect (2(' only). 
920A Smoke generating system fuel solenoid vah'cs to cnginl' 

disconnect. 

3-152. Cleaning 

Refer to paragraph 3-36 for cleaning instructions 
for electrical cables. 

3-153. Inspection 

Inspect the engine and transmission wiring har­
ness assemblies, starter cables, generator cable 
and blower 1notor harness (2D only) for broken 
leads, frayed insulation, and deterioration. In­
spect the connectors. couplings, clips and brack­
ets for damage. Check individual circuits, figures 
3-293, 3-29tl, and 3-295 or 3-296, for continuity. 

3-154. Wiring Harness and Cable Repair 
a. General . 

(J) Repair of h:lmesses and powerplant wiring 
is limited to replacement of faulty connectors and 
to the substitution of a jumper wire for a defective 
harness w.ire. When repair is necessnry, free the 
lead, harness, or cable only insofar as necessary to 
effect the repafr. This consists of disconnecting the 
connectors at each encl, and loosening or removing 
cable clamps, as required. Removal of the complete 
harness, especially in the case of the longer and 
more complex harnesses, should be avoided. 

WARNING 

Some wmng harnesses and cables are hol. 
:llthough MASTER BATfER Y switch is in 
OFF position. 

(2) Disconnect the three battery ground cable 
assemblies prior to disconnecting any wiring har­
ness or cable. 

b. Replaceme11/ of Co1111ectors. Refer to figures 
3-305, 3-306 and 3-307 for instructions concerning 
replacement of cable connectors, f emalc plugs, 
male plugs, and female receptacles. 

Change 3 3-204.1 



TM 9-2815-220-34 

-----___,jl 14A -0 STARTER COIL 

��:� L 14A --OSTARTER c 530 
A 14 -

-

v 
RTER STA 

LO VO 
PROT 

LTAGE 
ECTION 

1( 

GND-0 

GND �MANIFOLD 
486 A PRE-HEAT 

531 �FUEL WATER 
GND B SEPARATOR FUEL 

54A-Q SHUT 
OFF GND� FUEL 

486 B SOLENOID 

GND B HOUR *� 530 A METER 

509L --g) ENG HI 
OIL TEMP 

36-gj 
_33 -gj ENG 

OIL TEMP 

509L 

-33 H ..... 36-J:. 530 / 531 � 54A -.!! 14 M ._ 533-£ 534 J: 1 -.!!. 486 � 324 -& 321 .Q 509L-� 

ENG 
OIL PRESS 

LOW 
� OIL 

PRESS 

ENGINE 

DISCONNECT 

533-
534 
GND L 
* 

�� ... 
GENERATORl f' " 

D• 

GND-0 
'--486� MANI 

.:;ND B PRE-
FOLD 
HEAT 

GNDJ -v 
14 SN[ 324 509L 

1 
GENERATOR� 

14 

TRANS DISCONNECT 
TA265726 I 

Figure 3·293. Main engine 1Uiring harneM JClicmatic diagram, Model AVDS-l 790-2C. 
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Figure 3-294. Main engine wiring harneM tehematic diagram, Model AVDS·l 790.JD. 
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OCTAIL C 

ll:TAIL G 

20� 13 v 
OCTA I l l 1 Lockwasher 

2 Capsetew 
3 Machine screw 
4 Machine screw 
S Support 
6 Lockwashcr 
7 Plain nut 
8 Lockwasher 
9 Plain nut 
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31 <35 :;/ 36 �;::35 
� 28 � 

OCTAIL 0 OCTAIL E 

19 fol �0,,. ... )2 /13 12 13 4\) w -ID "-� <41 
DETAIL M 

10 Machine screw 
11 Mounting bracket 
12 Lockwasher 
13 Machine bolt 
14 Flat washer 
15 Capscrcw 
16 Loop clamp 
17 Loop clamp 

OCTAIL N 

19 Loop clamp 
20 Lockwasher 
21 Capscrcw 
22 Lockwashcr 
23 Retaining Strap 
24 Moun tin� bracket 
25 Self-locking nut 
26 Mounting bracket 

7 
OCTAIL A 

11 10 
�/ 

OCTAIL F 

16 
@ �12 13 

ll:TAIL K 

� 
17 

OCTA I l P 
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28 Plain nut 
29 Lockwashcr 
30 Bus bar 
31 Capscrcw 
32 Loop clamp 
33 Spacer 

18 Loop clamp 27 Assembled washer bolt 

34 Machine bolt 
35 Lockwashcr 
36 Bus bar 

Figure 3-297. E11gi11e 111iri11g llamess brackets and clamps. 
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DETAIL C 

12.........._ . 
��/ 
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DETAIL H 

·�� 24 \ 23 
DETAIL M 

I Loop clamp 
2 M ach ine screw 
3 Lockwashcr 
4 Machine bolt 
5 Lockwasher 
6 Plain nut 
7 Capscrcw 8 Lockwasher 
9 Socket head capscrew 

27 31 
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DETAIL J 

r 24 
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DETAIL N 

,.�"@ (?' 12 
OCTAIL K 

DETAIL P 
IO Mounting bracket 19 Loop clamp 
11 Loop clamp 20 Lockwasher 
1 2  Lockwasher 2J Capscrew 
13 Spacer 22 Capscrew 
14 Loop clamp 23 Loop clamp 
Is Machine bolt 24 Machine boll 
16 Mounting bracket 25 Mounting bracket 1 7 Assembled washer bolt 26 Capscre w 18 Retaining strap 27 Loop clamp 

Figure 3-298. Engine wiring llamesr brackets and clamps. 
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28 Angle bracket 
29 Loop clamp 
30 Plain nut 
3J Loop clamp 
32 Flat washer 
33 Capscrcw 
34 Moun ling bracket 
35 Self-locking nut 
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Figure 3-299. Transmission wiring harness brackets and clamps. 
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l Transmission wiring harness 
2 Connector plug usembly 
8 Connector shell 
• lnM!rt connect-Or 
6 Electrical cont.act 

6 Rubber bushi ng 
7 Nonmetallic rod 
8 Sleeve nul 
9 Connector nut 

10 Connector plug 

TM 9-2815'220-34 

11 
� 12 

�
IJ 

TA 126102 I 
11 Connector shell 
12 Insulator bushing 
13 Terminal 
1' Band marker 
15 Band marker 

Fisure 3.JOO. Trar1.1niis.1io11 wirins l1arneSJ co1111ec1ors 011d 1er111i11a/J. 
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I Wiring harness assembly 
2 Terminal lug 
3 Band marker 
4 Electrical wire 
S Bushing retainer nut 
6 Nonmetallic rod 
7 Rubber bushing 
� Connector assembly 

3·212 Change 2 

9 Eleclrical contact 
10 Eleclrical connector 
11 Connector insert 
12 Connector shell 
13 Eleclrical lead 
14 Branched cable assembly 
15 Terminal lug 
16 Insulation sleeving 

17 Electrical wire 
18 Band marker 
19 Band ma.Jker 
20 Bushing retainer nul 
21 Nonmetallic rod 
22 Rubber bushing 
23 Connector assembly 
24 Electrical contac.t 

Figure 1·101. Storttr cab/ts and ossocfattd ports. 

2S Electrical contact 
26 Connector insert 
27 Connector shell 
28 Electrical wire 
29 Plug connector 
30 Sleeving insulation 
31 Terminal lug 

) 
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l Generawr electrical lead aaaembly 
2 Receptacle connector aasembly 
3 Connector shell 
4 Insert connecwr 
5 Dectrical contact 

TM 9-2815·220·34 

13 

II 12 b� 

�J? 13 14 

11� � 14 

6 Electrical cont.act 
7 Rubber buehlng 
8 Nonmet.alllc rod 
9 Nonmetallic rod 

10 Coupling nul 

� 
·----

11 Band marker 
12 Electrical wire 

TA 126104 I 

18 lnaulallon sleeving 
14 Term I nal lug 
15 Generawr ground electrical lead 

figure 3-302. Generator cable• and auociated p<Jrll (AJIDS-J190-2C engine). 
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3·214 Change 2 

1 Lead assembly 
2 Connector assembly 
3 Connector shell 
4 Electrical con tact 
5 Connector Insert 
6 Rubber bushing 
7 Coupling nut 
8 Bushing retainer nut 
9 Band marker 

Io Electrical wile 
11 Terminal lug 
12 Ban k marker 

. l 3 Sleeving insula uon 

14 Terminal lug 
Is Electrical lead 
l 6 Lead assembly 
l 7 Connector assembly 
18 Connector shell 
19 Electrical C?ntact 
2o Connector insert 
21 Rubber bushing 
22 Bushing retainer nut 
23 Band (Ila.Ike! 
24 Electncal wue . 
25 Sleeving insulation 
26 Terminal lug 

h and auoclattd bf. blo��r motor amtss, Ffturt 1.101. <dn�� (1yJfs.1 79<J·1D tntfntJ. 

) 

TA12610ll 

) 



32 

----

31 

31 

2 

39 

• "Jina wiri"J home Ft,w• J.J04 E • 

TM 9-2815-220·34 

41 

terminal. (AJIDS·l190 

A 126108 I 

" connector and 

T 

hee t J of 2). ..2C englrni) (S 

Change 2 3-215 



TM 9·2815-220·34 

3-216 Change2 

LEGEND tor fig. 3..304, 1 or 2 (AVOS..1790·2C engine) - continued: 

I Wiring h11.rness assembly 
2 Plug connector 
3 Bushing retainer nut 
4 Rubber bushing 
S Coupling nut 
6 Connector wembly 
7 Electrical contact 
8 Connector Insert 
9 Connector shell 

I 0 Plug connector 
11 Nonmetallic rod 
12 Connector shell 
13 Insulator b11Shing 
14 Terminal assembly 
1 S Band marker 
16 Knurled plain nut 
17 Rubber bushing 
18 Connector wembly 
19 Elcctricnl contact 
20 Connector inseit 
21 Connector shell 
22 Terminal lug 
23 Connector wembly 
24 Electrical con tact 
2S Connector insert 
26 Connector shell 
27 Nonmetallic rod 

28 Rubber bushing 
29 Bushing retainer nut 
30 Bushing retainer nut 
31 Connector imert 
32 Coupling nut 
33 Connector assembly 
34 Connector $hell 
3S Connector lnseit 
36 Electrical contact 
37 Connector assembly 
38 Connector shell 
39 Connector Insert 
40 Electrical contact 
41 Connector assembly 
42 Plug shell 
43 Connector insert 
44 Electrical contact 
45 Electrical contact 
46 Sleeve nut 
47 Rubber bushing 
48 Terminal lug 
49 Terminal lug 
SO Band marker 
SI Bushing retainer nut 
S2 Rubber grommet 
S3 Coupllng nut 

LEGEND for fig. 8-304, 2 of 2 (AVDS-1700.20 engine): 

I Wiring harness assembly 
2 Plug connector 
3 Bushing retainer nut 
4 Rubber bushlng 
S Coupllng nut 
6 Connector wembly 
7 Electrical contact 
8 Connector insert 
9 Connector shell 

I 0 Plug connector 
11 Nonmetallic rod 
12 Connector shell 
13 Insulator bushing 
14 Termlnal assembly 
IS Band marker 
16 Knurled plain nut 
17 Rubber bushing 
18 Nonmetallic rod 
19 Connector assembly 
20 Elechical contact 
21 Connector insert 

22 Connector shell 
23 Tcrmlnal lug 
24 Connector assembly 
2S 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 
JS Electrical contact 
36 Electrical contact 
3 7 Sleeve nut 
38 Rubber bushing 
39 Terminal lug 
40 Terminal lug 
41 Band marker 

) 
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Fi.gun 3·304. ErvJjne wirily/ MrMN conMcto,.. 411d ttrmin41' (A VDS-1790·2D tngW) (Shut 2 of 2). 
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CA6LE • INS;LATOR� -�1 "B" TERMltlAL 
- f4::"A" 

0 

1 ·STRIP CABLE INSULATION EQUAL TO DEPTH OF TERMINAL 
VIELL. 

2 · SLIDE INSULATOR OVER CABLE. 
3 · INSERT CABLE ltlTO TERMINAL WELL ANO CRIMP CON· 

OUCTOR IN AREA "'A'' ANO CABLE INSULATION IN AREA "B". 
4 ·SLIDE INSULATOR OVER CRIMPED ENO OF TERMINAL. 

TERMINAL ·TYPE CABLE CONNECTOR 

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" VIASHE.R ANO TERMINAL. 

MALE CABLE CONNECTOR 

I ·STRIP CABLE INSULATION APPROXIMATELY I 8·1NCH. 
2 ·SLIDE SHELL OVER CABLE INSULATION. 
3 ·SLIDE WASHER OVER CONDUCTOR TO CABLE INSULATOR. 
4 ·INSERT CABLE INTO TERMINAL ASSEMBLY ANO CRIMP. 
5 ·SLIDE SHELL ANO WASHER OVER TERMINAL. 

FEMALE CABLE COrlNECTOR (WITH WASHER)· (12 GAGE CABLE) 

I ·STRIP CABLE INSULATION APPROXIMATELY I 8·1NCH. 
2 ·SLIDE SHELL ANO SLEEVE OVER CABLE. 
3 ·INSERT CABLE ltffO TERMINAL ASSEMBLY ANO CRIMP 
4 ·SLIDE. SHELL AND SLEEVE OVER TERMINAL 

FEMALE CABLE CONNECTOR 'WITH SLEEVE'· 04 AHO 16 GAGE CABLE) 

Figure 3..305. Reploceme111 of cob/a connectort. 

TA028583 
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l - 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. 

5 - SLIDE GROMMET OVER INSERTS AND PRESS INTO PLUG 
ASSEMBLY. 

6 - THREAD GROMMET RETAINING NUT TO PLUG ASSEMBLY. 

TYPICAL MALE-TYPE PLUG ASSEMBLY 

-
I 

SOLDER V/ELL 

� 00 
FEMALE INSERT� O 

GROMMET 

I - STRIP CABLE INSULATION EQUAL TO DEPTH OF SOLDER WELLS 
OF INSERTS. 

2 - REMOVE GROMMET RETAINING NUT FROM PLUG ASSEMBLY ANO 
SLIDE BACK OVER CABLE. 

3 - SLIDE GROMMET BACK FROM PLUG ASSEMBLY AND REMOVE 
DAMAGED CABLE. 

4 ·PASS REPLACEMENT CABLE THROUGH GROMMET RETAINING 
�UT ANO GROMMET INSERT INTO SOLDER WELLS OF 
INSERTS ANO SOLDER. 

5 ·SLIDE GROMMET OVER INSERTS AND PRESS INTO PLUG 
ASSEMBLY. 

6 ·THREAD GROMMET RETAINING NUT TO PLUG 
ASSEMBLY. 

TYPICAL FEMALE-TYPE PLUG ASSEMBLY 

figure 3.306. R�placcmerit of cable mole and female plugJ. 

TA028584 
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1 - STRIP CABLE INSULATION EQUAL TO DEPTH OF SOLDER WELLS OF 

2 - REMOVE GROMMET RETAINING NUT FROM PLUG ASSEMBLY 

INSERTS. 

AND SLIDE BACK OVER CABLE. 

3 - SLIDE GROMMET BACK FROM PLUG ASSEMBLY AND REMOVE 
DAMAGED CABLE 

4 - PASS REPLACEMENT CABLE THROUGH GROMMET RETAINING NUT 
ANO GROMMET INSERT INTO SOLDER WELLS OF INSERTS. 
AND SOLDER. 

5 - 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 3.307. Replacemenr of coble mole receptocle1. 

NOTE 
Rubber-to-rubber contacts of bell-type con­
nectors may be lubricated lightly with 
silicone compound MIL-S-8660 to assist as­
sembly. 

c. IMtallation 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 8-306 or 3-307 and unsolder the deCec­
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 spr'lyed 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 surCaces 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) Cor the A VDS-1790-2C 
engine assembly, and paragraph 2-49b(2) for the 
AVDS-1790-20 engine assembly. 

Section XXVll. 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, shaCts, 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 or the components of the engine are avail­
able in kits or sets. Whenever a kit or set is used for 

) 
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g parts replacement. all applicable components of 
the kit or set should be installed. 

c. When to1·que tightening nuts, bolts, and 
screws, and a torque specification is not noted in 
the text or illustration covering the installation, 
it is understood that the standard torque values 
in paragraph 3-41 prevail. Whenever a nut, bolt 
or screw requires that special attention be given, 
the torque value will be noted in the text or illus­
ration pertaining to that operation. Torque 
wrench readings are of no value, 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, o r  bolt is turning. When 
torque reading is close to that specified 
when wrench is at the end of its swing, 
back off the nut slightly and change 

TM 9-2615-220·34 

wrench position; then pull to the desired 
reading while the nut is turning. To 
start a partially tightened nut will re­
qui1·e a much higher torque than that 
required to keep a nut turning. The ratio 
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 therefore 
important that the torque values 
specified in this manual be followed to 
avoid failures of fasteners. 

cl. 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 

The same illustrations support both removal and 
installation procedures, references to illustra­
tions contained in Chapter JI and II I are used 
throughout this section. 

Section XXVlll. 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. 

II 3-14 7) and rota le stand so that oil pan nangcs ;ire 

up. 

3-160. Starter Drive Gearshaf1 

Install new preformed packing on starter driven 
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 S?earshaft to crankcase with 

Figure 3·308. /11atalli11g atarter idler gear. 
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two slotted nuts (fig. 3-137) and secure nuts with 
locking wire. Install generator idler gear and 
genrshaft in the same manner. 

b. 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 1 through 7 indicate main bear­
ing sleeve locations beginning from the 
front of crankcase. 

c. Install upper· main thrust sleeve bearing half 
(fig. 3·135) marked "4-case" in main bearing bore 
and instalJ six upper main sleeve bearing halves in 
other bearing bores in accordance with respective 
location mal'ks. 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 tu bes 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 iu 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. 

e. The crankshaft and connecting rod sling 
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
tBChes to the torsional vibration damper mounting 
flange. 

f. In order for the crankshaft to clear the crank· 
case when it is installed, the counterweights for 
connecting rod bearing journals lR and lL and 6R 
and 6L must be in the position shown in figure 
3-131, therefore install the sling adapter on the 
flywheel flange dowel pin making sure the No. 1 
and 6 rod bearing journals are in the downward 
position. Seeure the adapter to the flange with two 
bolts used to secure the flywheel. Ins tall the other 
sling adapter to the tonional v\bration damper 
flange and secure with two vibration damper 
mounting bolts. 

g. Using a suitable hoist install crankahaft 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. 

h. Remove two flywheel bolts (fig. 3-132) and two 
vibration damper mounting bolt.a (fig. 3-133) and 
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remove crankshaft and connecting roci sling. 
i. Coat outer edges of bearing caps, bearing 

halves and machined surface of the crankcase 
webs with engine oil to facilitate instalJation of 
caps. Install number 4 (center) thrust bearing cap 
(fig. 3-309) and bea1ing half in position on crank­
case studs. Use crankcase spreading tool 8708361 
to spread crankcase so 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 
identification on the cap and bearing half. 

j. 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 in:;tallcd to­
ward flywheel end or rear of engine. 

.. 

Figure 3.J09. ln�talling mai11 btnri11g WJM using 

crankcaae 1rprendi11g tnol. 

k. Mount a dial indicator (fig. 3-310) on crankcase 
so 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, push crankshaft toward the rear 
of crankcase and check indicator end 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. 

l. Remove crankcase spreading tool (fig. 3-309). 
Apply OE engine oil or GAA grease and install two 
plate washers and four slotted nuts (fig. 3-129) se­
curing main thrust bearing cap (No. 4) to crank­
case assembly. Apply OE engine oil or GAA grease 

) 
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f'iuurc .9-.9/0. Checking crankshaft encl piny. 

and install twelve plate washel's and twenty four 
slotted nuts securing main bearing caps numbers 
1, 2, 3, 5, 6, and 7 lo crankcase assembly. Do not 
torque tighten or install locking wire at this time. 
Check and record the height of each stud using a 
flat surface plate and dial indicator as shown in 
figure 3-311. 

m. Install twelve crankcase rods through crank­
case and install six plate washel' (4, fig. 3-128), 

twelve slotted nuts (1) and cotter pins. Position 
lowel' No. 7 main bearing crankcase rods (6) 
through crankcase from opposite (right) side of 
crankcase and install pl ale washet·, slo

.
tted nut and 

cotter pin. Install uppe1· crankcase rod at No. 7 

main bea.-ing Lhl'ough crankcase and install plate 
washer, slotted nut (3), and cotter pin. Push the 
thirteen crankcase l'ods (2, fig. 3-127) through 
cl'ankcase assembly and install slotted nut on op­
posite (left) side of lower Cl'ankcase l'Od (11) and in­
stall slotted nuL (3) on upper crankcase rod. Install 
six plate washel'S and twelve slotted nuts (1) on 
twelve crankcase rods (2). 

n. Starling at numbel' iJ main tht'llst bearing and 
alternating right and left, successively torque 
tighten all main bearing stud nuts to 600 pound­
inches, then, following Lhe same procedure and 
sequence, 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 
to1·quc to each nul, 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 stretch is 

'IOfL '.l.i\111 Sft',Pl:ICi CM 
SlUO Sf PE ICll �llOULO 
111'\T E.Xi.;(( ll Cl! l'i. 
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Figure 3.311. Meas1o·i11g main bearing stud 

nt,retclt usi110 clial imlic11to1-. 

defined as the difference between the ol'iginal 
height recorded in (1) above, and the height ob­
served after nuts have been torque tightened, 
refer to torque specifications (para 3-41). Secul'c 
nuts with locking wire (fig. 3-129). 1f stud stretch 
exceeds 0.022 inch when torque tightening to 750 

pound-inches, Lhe 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 locking wire. Check backlash bet ween acces­
sory drive gear teeth and starter drive idler gear as I 
shown in figure 3-3 I 2. 

b. Install oil seal housing support (fig. 3-124) on 
dowel pins (fig. 3-125) in crankcase and secure wilh 
foul' cap and Oat 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. 

c. 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 f··l')m centerline of crankshaft looking at 
the rear of the engine as shown in figure 3-314. This 
assists in controlling oil �eepage 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 cl'ankshaft, over the 

Jt'igure .<1.31�. Checking accessory drive gcur 
(I/Id .9tartcr icllcr gear bacHaslt. 

Figure .'/.s 13. l 11stalling caml(ewick packing between 
crcL11kca11c und oil seal housi11g 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 
washe1·s and secure nuts with locking wire. 

e. Position retainer on oil seal housing and secure 
with three drilled head bolts (fig. 3-121) and secure 
bolts with locking wire. Install retainer on oil seal 
cap and secure with three drilled head bolts and 
secure bolts with locking wire. 

f Refer to figure 3-127 and with the aid of an 

Figtt r" 3.;1 JI;. Cur,.trl 11ositi1J11 nf c1·a11ks/l(ljr oil sen/ 
s11lit Ii"" li<'}rini illxtalli 11g oil seal rctai 1wr. 

assistant holding the slotle<l nuts on oppo:;ite 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 
rods extend equally on both sides 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 f 9u r self-locking nuts (fig. 
3-119) and 15 slotted nuts and two slotted nuts and 
secure slotted nuts with locking wire. 

NOTE 

I 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 tht·eaded hole 
provided in fly,01heel (fig. 3-315). Attach a suitable 

) 
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chain hoist to eye bolt and aline dowel pin holes in 
flywheel with dowel pins in crankshaft nange. 
Turn crankshaft as necessary to aline dowel pins 
with holes in flywheel. Position alined flywheel 
against flange on crankshaft and install three 9/16 
x 1-3/4 in. flywheel mounting bolls and alternately 
tighten bolts to draw flywheel toward flange on 
crankshaft. These mounting bolts are also used to 
secure transmission drive spur gear to the 

crankshaft. 
NOTE 

Eye boll 1\1851937-7 must be removed 
from flywheel, before tly•\'heel is drawn 
tight against flange on crankshaft., to 
permit flywheel to clear transmission 
adapter lifting eye. 

i. Remove Ii fling eye bolt and continue to tighten 
three bolts until flywheel is tight against flange, 
then remove the bolls. 

F'igure ,'J.:J / S. l nstalling jlywlteel usi 110 eye bolt., 

model AVDS.J790-2C tu1d AVDS./790-20 engint>s. 
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j. Install transmission drive spur gear on dowel 
pins (fig. 3-315) which protrude through flywheel 
and install three new lock plates (fig. 3-l l  7) and 
secure lock plates, spur gem· and flywheel to 
crankshaft with nine bolts. Alternately tighten 
bolts to 1000 pound-inches and secure bolts by 
bending tabs on three lock plates. 

k. Check flywheel runoul as shown in figure 
3-316 using dial indicator. Runout should not ex­
ceed 0.015-inch. Replace flywheel if runout exceeds 
this limit. 

k. l. Jnslnll preformed packing. Install trans- 1 
mission housing adapter (fig. 3-J I 8.4) and two 
capscrews and self-locking nuts, and 17 capscrews 
and Jockwashers. Install flywheel adapter and 
secure with nine mnchfoc bolts and new lock plates 
(lig. 3-118.2). Torque machine bolts to 1000 
pound-inches and bend Jock plate tabs against 
machine bolt head nats. 

k. 2. Install !lywhcel using eye bolt, part number 
MS51937-7, (fig. 3-118.1) and secure with eight ma-

/<'igure 3-316. Checking /ly1d1eel nwout using dial inclicator, 
model AV DS-1790-2C and AV DS-1790-20 engines. 
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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 Baffle 

a. Using� new generator drive adapter gasket, 
install generator drive adapter (fig. 3-116, Models 
AVDS-l 790-2D and A VDS-1790-2DR) and (fig. 
3-115, Model A VDS-1790-2C) with drive gearshaft 
and bearings as a unit. Secure generator drive 
adapter assembly to crankcase assembly with five 
bolts and lockwashers and one self-locking nut 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 (t1, fig. 3-ll2), install starter drive adapter 
(3) and secure to crankcase assembly with four 
self-locking nuts and flat washers (2). Install two 
starte1· mounting bolts (1) in adapter. 

c. Install torsional vibration damper o n  
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 c1·ankshaft with six ddlled 
head bolts. To1·que bolts to 1000-pounds-inch and 
secm·e with locking wire. 

c. l. Install torsional vibration damper o n  
crankshaft and position spur gearshaft o n  damper 
(fig. 3-110.1) and secure damper and gearshaft to 
crankshaft with six 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. 

f. 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 
opening in pressure compartment baffle(4). Secure 
tube with two-self-locking nuts and capscrews (2). 
Install new leveling nu mp transfer tube seal (1) on 
exposed end of tube. 
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3-164. Pistons and Pins, Cylinder Assem­
blies, Cylinder Air Deflectors, 
Crankshaft Damper and Oil Fiiter 
Housing, Oil Pan, and Sending Units 

ci. The pistons arc marked for identification as 
shown in figure 3-317 to aid in installing the pistons 
in their proper position. The piston boss is stamped 
with an arrow and the cylinder location (lR) to 
identify the cylinder from which the piston was 
removed and Lo assure piston will be returned to its 
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 jmportant that all of the engine's 
pistons be of the same size (oversize) and 
same weight, all having identical oversize 
and weight code mark ings. Refer to 
figure 3-182.1 and table 3-9.3 for over­
size and weight code markings. 

b. Coat pistons with GAA grease or engine oil 
and stagger lhe four pislon ring gaps 90 degrees 
apart. NOTE 

For instructionnl purposes, the installa­
tion of only one cylinde1· assembly is de­
scribed. The remaining cylinder as-

1:1 Tl1Kl POR I SIO[ 
OF PISIO'I 
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Figure 3·317. Piston instnllution position 11t(lrka. 
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semblies should be installed in the same 
manner. 

NOTE 

Wash cylindel' 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. 

c. Rotate engine overhaul stand until right bank 
cylinder holes, with connecting rod protectors, are 
positioned to received cylinder Nos. lR through 
6R. 

d. Install piston and rings (fig. 3-318) in cylinder 
assembly using compressor and gage 10882888. 
The piston posilion number (fig. 3-317) must al­
ways conespond 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 

TA0219H 

Figure 3-:J 18. Installing piston in cylinder assembly using 
compresso1· and gage. 
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have entered the cylinder bore. Slide the compres­
sor from piston and ring assembly. l nstall remain­
ing pistons in cylinders in the same manner. 

e. Install new preformed packing (fig. 3-318) on 
each cylinder base making sure that packing is 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 thl'eads (1, fig. 
3-319) on crankcase with OE engine oil or GAA 
grease. 

I Mounting stucJ 
2 Connecting rod 
3 Dowel !)in 

4 Piston pin 
5 Cylinder assembly 

Jo'igrtrs 3-:J /!I. I 11.slulli119 (·y/ii1<le1· assembly attd piston. I 
g. Using splined wrench 10882747, rotate engine 

crankshaft until the No. lR connecting rod (2) is at 
t.he top of ils slrokc. Remove crankcase protector 
10882790 from cylinder No. lR mounting studs (1) 
being careful nol to allow connecting rod lo force­
ably dl'op against. the crankcase cylinder mounting 
sul'face or mounting studs. 

g.1. rnstall power lake-off drive coupling {l, fig. 
2-148.2) on spul' ge;1rshaft and secill'e with flat 
washer (4) and self-locking nut (3). Install holding 
bar and puller ais:"emuly on coupling (fig. 2-148.2). 
Rota Le engine crankshaft until the No. lR connect­
ing rod (2, fig. 3-319) is at the top of its stroke. 
Remove crankcase protector, part number 
10882790, from cylinder No. lR mounting studs (1). 
Do not allow connectingrod to come in contact with 
the crankcase cylinder mounting surface or 
mounting studs. 

h. Remove piston pin from piston ofNo. lR cylin­
der assembly and place piston and cylinder over 
No. lR connecting rod. Insert piston pin(4) through 
connecting rod and piston and center pin in posi-
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ti on. 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 wilh two extended washer nuts (fig. 3-103) 
positioned app1·oximately 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 anq 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 
V2-inch capscrews (2). Alternately tighten the two 
capscrews and remove the power takeoff drive 
coupling. Remove holding ba1' and puller assembly. 

j. Install all cylinder deflector� (fig. 3-101) except 
deflectors at outside of cylinder Nos. lR, lL, 6R and 
6L on cylinder assemblies. Install the ten lower 
cy tinder 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 preformed packings on oil transfer 
tu bes 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. 

I. Apply a thin coat of gasket cement, Specifica­
tion MIL-C-10523 CORD), on the oil pan flange and 

c 

0 

01 0 
0 

a 

install sealing thread (fig. 3-320). Apply a 1/16 to 11., 

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 adequately and posi­
tion oil pan on crankcase assembly. Install one 
self-locking nu Land 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 
self-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 par) to rear of crankcase assembly with 
eight capscrews, lock washers and flat washers (fig. 
3-96). Torque tighten oil pan bolts to 175 pound­
inches. On model A VDS-1790-2DR, install pipe 
elbow (6, fig. 3-97. l), bushing (5), nipple (7), tee (4), 
pipe elbow (3), auxiliary generator high oil pres­
sure switch (2), and high oil pressure transmitter 
(1). 

m. (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 openfogs with 
plastic covers or suitable improvised covers. Cover 
twelve cylinder exhaust ports (2, fig. 3-321) twelve 
injector nozzle holder asse1nbly 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 h'ose opening (3) on each side of crankcase 
damper and oil filter housing. 

0 c 0 0 

0 a 0 0 

f'igurti 3-J20. lnslalli119 uil pan sea/i119 thnad. 
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DAMPER HOUSING 
/SPLIT LINE 

�1 

CRANKCASE 
ASSEMBLY 

APPLY ADHESIVE 
SEALANT AS 
SHOWN 

IN. APPROX 
TA055569 

Fi!fure 3-320.1. Bottom flange of damper housing and 

c1·a>1kcase sho11h1g sealant application. 

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-S-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 
tighten 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 
I washers (3, fig. 3-89) to provide for the attachment 

of fan and advance unit housing sling part number 
10882945 (fig. 3-90). Install sling on rear fan drive 
housing and clutch assembly and secure with two 

TM 9-2815-220-34 

self-locking nuts and flat washers (3, fig. 3-89). Se-0 
cure lifting sling to fan vertical drive shaft. with fan 
slotted nut (fig. 3-90). Adjust lifting eye in slot to 
assure balanced position of the assembly during 
installation. 

c. 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 nat washers (3, fig. 3-89) and removell 
sling. 

cl. Install one self-Jocking nut and flat washel' (5, 
fig. 3-89) on each side or 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 llaL 
washer (3) using for the attachment of fan and 
advance unit sling, part number 10882945. Secure 
the 1·ear 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 i;ght side of the mounting base with 13 
self-locking nuts and flat washers (fig. 3-88). Install 
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). lnstall fuel injec­
tion pump mounting base on crankcase assembly 
and secure with four bolts and lockwashers (fig. 
3-86) and torque tighten to 750 pound-inches. ln­
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. Install a new preformed packing at oil transfer 
tube in crankcase assembly (fig. 3-85). Apply a thin 
coat of sealing compound (MI L-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 cou nterbore in 
mounting base assembly. 
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I Nozzle holder as�cmbly port 
2 Cylinders exhaust port 
3 Oil cooler inlet and outlet hose opening 

b. Position cover adapter (16, Fig. 3-230) on front 
fan drive shaft cover (15). Similarly, position adap­
ter (24) on rear fan drive shafl cover (25). Join the 
two shaft covers (15 and 25) using rubber hose (20) 
and two hose clamps (19 and 21). Tighten hose 
clamps just enough to hold the covers together 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. 

c. 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 asserr­
bly. Long spline must ente1· gearshaft. Install ti e 
assembled drive shaft covers over the front fan 
drive shaft with sho1t housing toward front fan 
drive housing as shown in figure 3-323. 

cl. Install improvised front fan drive housing lift-

3·230 Change 2 

4 Ora111 wuc op1:n111g 
5 Oil filler and oil level indicator openirt(CS 
6 Starter adapter opening 

ing lool {fig. 2-l) on vertical drive shaft {fig. 3-323). 
Apply light coat of sealing compound (MIL-S-45180 
ORD) on mounting base and lowel' 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. U 
Install nine self-Jocking nuts nnd nut washers (fig. 
3-81) when fire extinguisher tube is installed. 

f Push fan drive shaft lo the rear lo fully engage 

I the spline in the rear fan drive bevel gearshafl. 
Using retaining ring pliers part number 
GGG-P-480A-Type I I, Class 3, Style B, Size 22 in­
stall retaining ringin fan drive shaft spline groove 
(fig. 3-78). Secure front horizontal fan drive shaft 
cover adapter to fronl fan drive housing with two 
self-locking nuts and flat washers (fig. 3-76). Secure 
rear cover adapter to rear drive 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 righL camshafts al'e 
installed in the same manner. For in· 
stnactional purposes, the right camshaf'L 
has ueen used for typical procedures. 

a. Refer to figure 3-75 and install camshaft on 
bearings on cylinder heads. Attach camshaft gear 
housing to cylindel' 6R with two capscrews, flat 
washers and lockwashel'S (fig. 3-74), but do not 

I tighten capscrews at this time. Tighten two hose 
clamps. 

b. Rotate crankshaft until timing mark "GR JNT 

I 
CLOSE .100 CLR" on flywheel alines with pointer 
(fig. 3-324) using splined wrench, part number 
10882747, (fig. 3-325). 

6L INT 
CLOSE 
0.100 
IN. CLR 

I 

CENTERLIN+ 
OF CRANKSHAFT 

JR INJ. 
PORT 
CLOSE 

TA021962 

Figure 3.3e4. fi'lyu:heel timi11g mark locatiot1, model A \IDS-1 
1?90·2C a1ul AV DS.1790.gD engines. 

b.1. Install power take-off drive coupling (1, fig. 

I 
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. 2-1118.2). 

NOTE 
Valve rocker arm covers for cylinder Nos. 
2R through 5R are not installed until Lhe 
engine is timed. 

NOTE 
The valve timing procedure musl be fol­
lowed in detail to prevent the valves from 
striking the head of the piston. 
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I 
F'igure 3-JZ5. Positio11i11g engine jly1dtcel, 

model A \IDS-1790-tC «11d AVDS-1790-�D e11qi11es. 

c. Rotate the right camshaft (lig. 3-326) until the 
two lobes (cams) for the intake and exhaust valves 
for No. 6R cylinder are pointed towards the 
crankshaft. Remove cover from fuel injector noz­
zle holder assembly opening in cylinder. 

cl. 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). 
Valve rocker arm rollers must contact basecircleof 
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 (lig. 3-326) and install the four bolts and 
torque lighten to 275 to 325 pound-inches. Secure 
rocker cover to cylinder head with two capscrcws 
and flat washers (3, fig. 3-67) seven bolts and flat 
washers (2) and four bolts and flat washers (1). 

3-232 Change 1 

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 
lock washer (1, fig. 3-66) and to cylinder head by 
tightening two capscrews, flat washers and 
lockwashers (2) installed above. 

g. Using thickness gage blade part numbel' 
10882617 (fig. 3-326) set intake valve clearance to 
0.100 inch by turning the adjusting screw 
clockwise to decrease the clearance 01· coun­
terclockwise to increase Lhe clearance. Check posi­
tion of valve adjusting screw pad to make sul'e seat 
is flat on valve stem. 

h. 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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Fig10-e 3-826. l 11stalli11g v(l/vc rucke,. al'm cot•c» and adjusting 

i11take valve c/eara11ce rculi11der No. 6R). 

TA0/1651 
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Figure 3-327. Adjusting exhaust 11al11e-clearn11ce. 

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 adj!-lsting screw while the camshaft is being 
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Figure ,j.:JfllJ. Determi11i11g closing point of No. 6 i11take 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 the relationship of the camshaft 
and crankshaft. 

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 (tig. 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 d1;ve 
shaft do not mate with splines of camshaft gear­
shaft, withdraw drive shaft and turn slightly be­
fore again attempting insertion. 

NOTE 
It may be necessary to repeat this opera­
tion a number of times before splines will 
mate and allow ddve 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 the instant 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. I 11stc1/li11g ca msha}1 drive shcifl. 

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 ci1·cle of camshaft. 
Set intake valve clearance to final 0.010-inch set­
ting, using thickness gag� 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
fl proximately 270 degrees from "6R INT CLOSE 
Id 0.100 CLR" until flywheel timing mark "6L INT 

CLOSE 0.100 CLR" is alincd with timing pointer. 
Install the left camshaft and No. 6L valve rocker 
cover following same procedure as outlined for 
iight camshaft and No. 6R valve rocker cover. 
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1'�igure 3·330. illsta/li11g right ca111shcifl oil Irons/er plug. 

n. rnstall new gaskecs and camshaft gear housing 
covers (fig. 3-70) on each camshaft gear housing 
and secure each cover with bolts and nat washers. 11 

3·169. Fuel Injection Pump and Timing 

a. Install woodruff key and injection pump cou­
pling half on pump shaft and secure with 
lockwasher and plain nut (fig. 245). Insert a 

I hardened steel rod in one of the sleeve alinement 
holes, torque tighten plain nut to 900 pound­
inches. Install a new preformed packing in g roove 
in face of coupling sleeve. Use a ligh t 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 visible in 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 mm·ked 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. 

c. Turn engine flywheel (fig. 2-51), using splined 
wrench part number 10882747 and aline "lR INJ 
PORT CLOSE" timing mark on flywheel with tim­
ing pointer. If camshaft lobes are not in the posi-

) 
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tion shown in figure 3-331, rotate engine crnnk-lshaft 360 degrees and the camshaft lobes will be in 
, the position shown in figure 3-331. 

F'igw·e 9-331. Corrr>r:t 11usitio11 of c11ti11dt•1· IR l'all!:;lnrjt lul1r.� 

(c<inzs) fol')i1el i1v1·ctw11 1nw1p i11st111/uli1111 - i11:1talfrd ,.iew. 

c.J. Turn crankshaft using holding bar and pul­
ler assembly (fig. 2-148.2) and aline "lR INJ PORT 
CLOSE" timing mark on flywheel 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 crankshaft 360 degrees 

I and the camshaft Jobes will be in the position 
shown in figure 3-331. 

cl. Push drive coupling sleeve toward rear fan 
and accessory dl'ive housing, until sleeve clears 
splined hub. Rotate coupling sleeve until identifi­
cation marks approximate the conect position to 
mate with injection pump drive coupling sleeve 
identification marks (fig. 2-53). 

NOTE 
Fuel 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 base. 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 install 
three bolts and plain washers (4). Torque tighten 
the four bolts to 600 pound inches a·nd install lock­
ing \vire. 

f. 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 (neat·est 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 
nat 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 1116 - 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 sid� 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 cove1· for cylinder No. lR is 
used. Remaining covers are installed in 
the same manner. 

/1. Rotate the crankshaft until the two camshaft 
lobes (cams) for the intake and exhaust valves for 
No. lR cylinder are pointed towards the 
cran.kshaft (fig. 3-331 and fig. 3-332). Remove pro­
tective cover from fuel injector nozzle holder as­
sembly opening in cylinder assembly. 

i. Apply a light film of sealing compound (MlL­
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 arm rollers must contact base circle of cam­
shaft and lip of preformed intercylinder hoses 
must not be folded under cover. Tap cover gently to 
position cover over dowel pins. 

j. Install four new packings with reLainers 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 caps<'rews 
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 as shown in figure 3-326, set intake valve 
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Figu1·e3-33fl. Co1nct µositio11 ofcamslwjl lobes (cams)for 

fuel i11jectio11 pump i11stallutio11 -sectio1111/ 11iew. 

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 torque tighten adjusting 
lock nut to 175 pound-inches. 

l. 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 adjusting screw 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 necess.ary 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. 
'righten the flange bolts. 

NOTE 
Do not damage lip of preformed intercyl­
inder hose. Any defect will be a source 
of an oiJ leak. 

o. Install two new cover plate gaskets (5, fig. 3-63) 
on each of 12 rocket· arm covers. Install 24 valve 
adjusting screw cover plates (3) o n  reeker 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 .1-333. /nstalling camshaft i11le1·cy/i11clcr 
hosej1ange bolts. 

supports and plates to covers with 24 bolts and flat 
washers (washers under supports (1, fig. 3-63). Se­
cure cover plates to rocker arm covers with 24 bolts 
and flat washers (4). 

3-170. Fuel Injector Nozzle and Holder As­
sembly 

a. Insta!J new preformed packings (fig. 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. InstaU fuel iJ1jcctor nozzle and holder assem­
blies ush1g crow-foot attachment (wrench) (part 
number J 1610167). Torque tighten to 500 
pound-inches after connecting lhe fuel injector 
tube to the nozzle. 

3-171. Shroud Plates and Cylinder Deflec­
tors 

a. Install five right intercylinder deflectors (fig. 
3-61) and five intercylinde1· cle,tlector hooks. Install 
left intercylinder hooks and deflectors in 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. 

) 
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c. Install spring clip on lower right rear of crank­
case and secure with machine screw and lock 
washer (fig. 3-59). l nstall lower right rear engine 
shroud on engine and engage spring clip. Install 
cylinder base shroud on engine shl'oud and secure 
with two machine screws. Inslall 6R cylinder baffle 
and secure to lower 1·ight rear engine shroud with 
machine screw (fig. 3-58). Install left lower shrou<l, 
base shroud and clip, and cylinder baffle in the 
same manner. 

d. Install upper right camshaft drive shrnud (fig. 
3-57) on engine and secure to lower right rear en­
gine shroud with machine screw. Install lower 
right camshaft di;ve shroud on engine and secure 
to upper right camshaft shroud and lower right 
engine shroud with two machine screws. Install 
left camshaft drive shrouds in the same manner. 

3-172. Throttle Control, Fuel Shutoff Rod 
and Throttle Lever 

a. Install lever support, shaft and intermediate 
lever (3, fig. 3-55), as an assembly, and retum 
spring bracket (8) on front fan drive housing and 
secure with three self-locking nuts (7). 

a. l. Install intermediate th1·ottle 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 relum spring (6, fig. 
3-55) to return 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 Lhrottle lever and on 
injection pump and secure with two self-locking 
nuts, machine bolt, and one flat washer (1). 

I 
b.1. Install throllle rod (5, fig. 3-55.1) and 

secure to intermediate throtlle lever with one 
self-lockfog nut, machine boll and flat washer (4). 
Connect throltle rod to fuel injection pump lever 
and secure with self-Jocking nut, machine bolt and 
flat washer (3). Install adjustable rod (2) and 
secure with one self-locking nut and machine bolt 
(1). 

c. 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 fuel shut-offrod(2)on injection pump lever 
and secure with flat washer and new cotter pin (1). 

c. J. Install spring bracket (4, fig. 3-54.1) on fuel 
injection pump and secure with three capscrews 
and Jockwashers (5). Connect manual fuel shut-off 
rod (2) to fuel iJ1jection pump lever and secure 
wilh 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 

a. Install right turbosupercharger rnounling base 
suppo1t on transmission adapter and secure with 
slotted nut, bolt and cotter pin (fig. 3-53). Install left 
suppo1t in the same manner. 

a.1. Install right turbosupercharger mounting 
base support on transmission adapte1· and secure 
with slotted nut, bolt and cotter pin (fig. 3-53). In­
stall left suppo1t in a similar manner except also 
install the oil filler tube upper suppo1t (fig. 3-53.1). 

b. Install tie rocl clamp seat und 
turbosupercharger tie rod on transmission adapter 
and secure seat and tic rod to trnnsmission ad:iptcr 
with tie rod clamp, two capscrews :incl 
lock washe rs. Ins la  II left a n d  right 
turbosupercharger mounting bases on tic rod and 
mounting base supports and secure with four 
capscrews and lockwashcrs (rig. ·J-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 (I 0) 
in clamper and filter housing. JJ1stall cushioned 
clamp on turbosupercharger oil inlet hose (9) and 
connect hose to elbow \n damper and filter 
housing. 

a.1. Install cushioned clamp (9, fig. 3-52.1) on fire 
extinguisher tube and install tube on engine. In­
stall cushioned clamp on turbosupercharger oil 
inlet hose (10), and connect hose to elbow in damper 
and filter housing. 

b. Position cushioned clamp (1, fig. 3-52) on fire 
extinguisher tube (8) as shown and aline with 
clamp on oil inlet hose and secure clamps to front 
fan ddve 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-Jocking nut. Con­
nect fuel injection pump oil inlet. hose (8) at damper 
housing and at injection pump. 

3-175. Fuel Inlet and Return Hose and 
Crankcase Breather Tube 

a. Install a new breather tube adapter gasket on 
crankshaft damper and filter housing. Install 
breather tube adapter (6, fig. 3-52) on housing and 
secure with two se1f-locking nuts. Install crank­
case breather tube with clamps and hose, tighten 
hose clamp (5) securing breather tube to adapter. 
Connect fuel inJet hose (4) and the electrical lead (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 b1·eather tu be (3) and three 
cushioned clamps on the electrical lead (2). Position 
clamps as shown in figure 3-52 and secure with 
three screws and self-locking nuts. 

a.1. Install a new breather tube adapter gasket 
on crankshaft clamper and filter housing. Install 
breather tube adaptel' (7, fig. 3-52.1) on housing 
and secure with two self-locking nuts. lnstal1 
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 breathe1· 
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 :'>df-locking nuts and machine screws. Install 
two cushioned clamps (I) securing fuel return hose 
to the breather tube. 

b. Install cushioned clamp (6, fig. 3-51 ) on 
turbosuperchasger oil inlet hose (10) and cushioned 
clamp (7) on fire extinguisher tube and secure 
clamps to rear fan d1ive housing with self-lockfog 
nut. Install cushioned clamp (5) on crankcase 
breather tube (9) a11d secure to rear fan d-rive housing 
with self-locking nut and flat washer. Install fuel 
return check valve (4) iJ1 elbow in the injection pump 
and connect fuel return hose (3) to the check valve. 
Install cushioned clamp (2) on fuel return hose and 
cusl.lioned clamp (l) on turbosupercharger oil hose, 
pos1lion clamps as shown in figure 3-51 and secure 
with screw and self-lock mg nut. 

b.1. Install turbosupercharger oil hose cush­
ioned clamp (1, fig. 3-51 .1) and fuel return hose 
cnsltioned clamp (2) and secure with one machine 
screw and self-locking uut. Connect fuel return 
hose (3) to elbow in fuel return check valve (4). 
Install fuel return hose cushioned clamp (5) and 
bt·eather tube cushioned clamp (6) and secure with 
one machine screw and self-locking nut. Install fire 
extin guisher tube cushioned clamp (7) and secure 
with one self-locking nut. Install breather tube 
cushioned clamp (5, fig. 3-51) and secure with·one 
self-locking nut and flat washer. 

3-176. Exhaust Pipes and Manifolds 

a. lnstaJJ exhaust manifold 4R, 5 R, 6R usi11g 
new gaskets and secure to cylinders wiU1 twelve 

� self-locking nuts and flat washers (9, fig. 3-SO). 
Install exhaust manifold elbow 4R, SR, GR using 
new gasket and secure to the exhaust manifold 
witl1 four self-locking nuts, Oat washers and bolts 

H (7). InslaU exhaust mai1ifold and exhaust elbow 
41, SL, and 61 in the same manner. 

b. Install crankcase breather tube hose on 
breather tube ancl 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 bolts and lock­
washers (5). Sli.de crankcase breather tube hose I 
over tube tee and secure with hose clamps (4). M 
Install breather tube tee hose and secure with hose 
clamp. 

c. Install exhaust manifold IL, 2L, 3L (3) using I 
new gaskets and secure to cylinder with twelve 
self-locking nu ts and flat washers. Install exhaust 
manifold elbow l L, 21, 3L (2) using new gasket 

I and secure to exliaust manifold with four self-lock-
ing nuts, flat washers and bolts (I). 

d. lnstaJJ exhaust manifold I R, 2R, 3R using 
new gaskets and secure to cylinder with twelve 
self-locking nuts and flat washers (3, fig. 349). 1 
Install exJ1aust manifold elbow IR, 2R, 3R (2) 
using new gasket and secure to exhaust manifold 
with four self-Jocking nuts, flat washers and 
boJls(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. 

ct. Individually install six fuel injectot· tubes from 
cylinder Nos. lL 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 
th.is 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 instaJI six fuel injector tubes from 
cylinder No. IR through 6R to front hydraulic 
head. To assure adequate w1·ench clearance con­
nect tubes to front pump head in the following 
order 2, 4, 1, 6, 5 and 3. Secure tubes to pump head 
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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-1790-20 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 A VDS-
1790-2C and AVDS-1790-20 engines, and 
figure 2-59.1 for Model AVDS-1790-2DR 
engine, to insure maximum vibration 
dampening. 

Figure 3-331,. Deleted. 

c. Install six fuel injector tube support brackets 
I (8, fig. 3-48) as shown, on front and rear fan tower 

cover and secut·e 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 l'\venty 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). 

) f 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 

I 
nuts (I, fig. 3-48) and four bolts and self-Jocking 
nuts (2). 

f.1. InstaJl 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 and secure with 12 self-locking nuts (7, fig. 
3-48.1). Install one plate and two tube clamps (one­
tube) and secure with two self-locking nuts and 
machine bolts (6). Install one plate and two tube 
clamps (one-tube) and secm·e 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 tu be clamps (three-tube) and 
secm·e 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. lR, 6R & 6L. 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. IL). I 

h. Install a new connector gasket on special bolt, 
insert bolt through fuel tu be 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. lL. 

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 I 
cylinder No. lR and 6R. lnstall ten fuel injector 
nozzle fuel return hoses to injector nozzle fuel 
tube tee connectors and fuel tube connector. 
Install elbow (5) and left fuel return tube assembly 
(4) and two loop clamps (6). Install elbow (2), 
right fuel return tube assembly (I) 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 al}d secure with three 
self-locking nuts (9). 

NOTE 
Model AVDS-1790-2DR engine installa­
tion instructions for the cylinder head 
plates, oil tiller 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 encl cylinder head 
shroud plate (6) and secure to cylinder head with 
two screws and lockwashers (5). Install flywheel 
end cylinder head shroud plate (4) on cylinder head 
and secure with two screws and lockwashers (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 cy lincler head shroud 
plates in the same manner as outlined above. 

3-179. Front and Rear Shrouds 
a. Install right rear shroud on engine and secure 

to flywheel end cylinder head shroud, No. 6R cylin­
der baffle and to lower right rear engine shroud 
with five machine screws (fig. 3-43). Install left rear 
shroud in the same manner. 

a.I. Model AVDS-20 and AVDS-1790-2DR en­
gines only. Install generator exhaust air outlet 
tube (3, fig. 3-288) and secure with two machine I 
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 p1·eformed hose and secure with two hose 
clamps (fig. 2-73.1). 

b. Ir�stall lefL front shroud (9, fig. 3-42) on engine 
and secu1·e to damper end cylinder head shroud 
with machine screw (7). Install No. lL cylinder 
baffle over cyli nder (fig. 3-40) and secu re to front 
shroud with two machine screws (8, fig. 3-42). In­
stall side filler plate on left front shroud and secure 
to sl1 l'oud wiLh three assembled washer bolts (5) 
and to clamper housing with three machine screws 
and lockwashers (4). lnstall top filler plate on 
damper housing and secure to clamper housing 
with two machine screws and lockwashers (2) and 
to front sh1·oud 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. 

c.1. Install bulkhead adapter (10, fig. 3-41.1) on 
shroud and secure with nut and lockwasher (11). 
Connect fuel return hose (9) to adapter. Install fuel 
in jection pump fuel cutoff lead (8) through shroud 
and secure with four machine screws, lockwashers 
and nuts (7). Install bulkhead elbow (5) th rough 
shroud and secure with nut and lockwasher (6). 
Connect fuel injection pump fuel inlet hose (4) to 
bulkhead elbow. I nstal I fire ex ti ngu isher bulkhead 
adapter (2) on shroud and secure with nut and 
lockwash er (3).Con nect fire ex ti ngu ishe1· tu be (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. lR 
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 hou si ng with 
machine screw and lock washer (2) and to left front 
shroud with assembled washer bolt (1). 

e. Install No. JR cylinder barrel shroud on cylin­
der deflector and right front shroud and secure to 
shroud with two machine screws (fig. 3-38). Install 
No. lL 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 

a. Install power takeoff drive housi ng on damper 
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hou sing studs using new mounting gasket (fig. 
2-148.4). 

b. On engines using the late spur gearshaft with 
7/8-14 inch threads, remove puller screw from 
alinement tool, part number 12275768, and insert 
alincmcnt tool in power takeoff drive housing until 
firmly seated on the power takeoff spur gearshaft 
taper. With the alincmcnt tool firmly seated on the 
spur gcarsho ft, install seven self-locking nuts and 
llat 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 
a(jnement 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 
alinemenl tool in power takeoff drive housing until 
firmly seated on the power takeoff spur gearshaft 
taper. \Vilh the i'llinement tool firmly seated on the 
spur gearshaft, install seven self-locking nuts and 
nat washers. Do not install self-locking nut and nat 
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-cleanfog 
solvent (PD-680) to assure maximum friction. 

c. On late engines (spur gearshaft with 7 /8-14 
threads), install power take-off drive coupling (l , 
fig. 2-148.2) and flat washer (4). Be certain power 
take-off spur gearshaft and coupling taper surfaces 
arc d1y and free from oil and grease. Coat nut 
tlu·eads only with engine oil OE/HD0-30, or 
equivaJenl, and install self-Jocking nut (3). Install 
holding b::ir and puller assembly, Pru·t No. 
12254282, on power take-off drive coupling and 
secure with two 7/16-20UNr x 1-1/2 inch cap­
screws (2). Hold holding bar and puUer assembly to 
prevent crankshaft from turning, :rnd torque 
tighten self-locking nut to 280 - 290 pound feet. 
Remove puller assembly. 

c.1. On engines using the early spur gearshaft 
with 3/4-16 threads, install power takeoff drive 
coupling (I, fig. 2-148.2) and Oat washer (4). Be 
certain spur genrshaft threads arc dry and free from 
oil or grease. Coat nut threads with engine oil 
OE/HD0-30, or equivalent, and install nut (3). 
Install holding bar and puller assembly, Part No . 
12254282, on power takeoff drive coupling and 
secure with two 7/16-20UNf7 x 1-1/2 inch eap­
scrcws ( 2). I !old holding bar and puller assembly to 
prevent crankshaft from turning. Note the prevail­
ing nut torque (before nut bottoms against the n�1t 
washer), and <ldd 190 pound-feet torque to com­
pie te 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 fuel/water separator filter mounting bracket 
(fig. 3-37) on cylinder No. IL and secure with 

I three scre\\!S and Oat 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, lockwashe1· and plain washer (3). 
Connect fuel outlet hose (7) to bulkhead elbow and 
to filter elbow. Connect fuel inlet hose (6) to filter 
elbow. 

c. 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. lL cylinder 
barrel shroud with machine screw. 

cl. Install two water level probes (5, fig. 3-36) 
making sure that the probe from the upper )I co1m ector of the control identified by red shrink 
tube, is installed in the upper filter opening. Install 
cushioned clamp on probe leads and install clamp 
lock washer and capscrew (1) on fuel/water separa-
tor filter. 
3-181. Throttle Linkage Cross Shaft and 

Brackets 

) 

) 

1 
Install a newcamshaftend 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. IR cylinder 
with one capscrew and lockwasher (9) and to 
dampe1· housing with two assembled washer bolts 
(8). Position primary fuel filter and bracket (6) on 
camshaft end plate and secure to cylinder with two 
capscrews and lockwashers (5). Install manual fuel 
shutoff rod through front shrnud, .and secure to 
manual fuel shutoff lever (4) with nat 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 2-2lb, 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 filtet· (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 gasket.s 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 nange nuts. 

b. Connect generator vent hose (1) to intake man­
ifold elbow (2). (Model AVOS-1790-2C only). Install 
left intake manifold assembly in the same manner. 

3-184. Cylinder Head Oil Drain Lines 

a. Install new flat washers on six cylinder head 
oil tube bolts (J, fig. 3-31 ), install bolts th rough 
intermediate oil drafo tubes and install new flat I washers on bolls. Install light front drain tube (5) 
front (2) and rea1· (4) cylinder head oil drain 
tubes (3) as an assembly on cylinders and tigh len 
six bolts (1) securing tubes to cylinders. Install 
locking wire securing bolts and tighten all hose 
clamps. Install left cylinder head oil drnin tubes in 
the same manner. 

b. lnstall turbosupercharger oil drain tube (fig. 
3-30) and hoses on right rear cylinder head oil dnlin 
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. 

c. 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 
nat 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 left rear center shroud 
and connect to check valve elbow. Install fuel 
return hose shroud grommet (3). Install two loop 
clamps on right manifold heater fuel return lube 
and connect tube to solenoid tee ( 1) and secure 
loop clamp with machine screw (2). 
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a. I. Deleted. 

b. Connect manifold heater fuel return hose (5, 
fig. 3-24) to tltbe cross elbow. Connect fuel 
injector nozzle fuel return lubes (4) and fuel 
iJ1jector fuel return hose (3) to tube cross. Install 
turbosupercharger oil hose bulkhead adapter elbow 
(2) through left rear center slu·oucl and secure wHh 
washer and nut. Con110ct turbosuperchargcr oil 
hose ( J )  to bulkhead adapter elbow. 

b.J. O n  Model  AVDS-1790-2C and 
AVDS-1790-20 engines, install backflow valve 
mounting bracket (26, fig. 3-278) on damper and 
filter housing and secure with two nat washen (27) 
a n d  self-locking nuts (28). On Model 
AVDS-l 790-2DR engines, install backnow valve 
mountiJ1g bracket (36) and secure with two nat 
washers (37) and self-JockiJ1g nuts (38). 

NOTE 

ff it is necessary to index new solenoid valves, 
loosen the acorn nut, index the valve, and 
torque tighten acorn nut to 50 pound-inches. 

c. InstalJ mounting bracket, solenoid valve, and 
manifold heater fuel ftlter (12, fig. 3-23) as an 
assembly on crankshaft damper and filter housing 

a 
and secure with two self-Jocking nuts (11 ). Install 
fuel inlet tube (10). install backflow valve (5) on 

) mounting bracket aJ1d secure with two capscrews, 
lockwashers, allCI fl.at washers (9). Connect rnani-

1 
fold heater fuel filter fuel inlet hose (7) at the filter 
(8). Co1mect backllow valve fuel inlet hose (6) at 
backflow valve (5) and at primary fuel filter. Jnstall 
loop clamp (4) and secure to fuel pump adapter 
stud. with self-Jocking nut (4). Com�ect right 
mamfolcl fuel tube (3) a11cl left manifold fuel tube 
(1) to sole11oid outlet tee (2). 

c. I Connect oil iJ1Jet hose (13, fig. 3-23. l )  to 45 
degree elbow in power take-off drive housing and 
to 90 degree elbow on right side of crankcase. 
InstaU manifold heater filter, solenoid valve and 
moun tiJ1g bracket (12) as an assembly an<l secure 

I 
with two self-locking nuts (11). Install fuel back­

. flow valve (10) and secure with two capscrews 
lock washers and tla t washers (9). Connect f uei 

I pump inlet hose (8) at the back.flow valve. Install 
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two cushioned clamps and secure wHh one 
self-locking nut (7). Install manifold heater fuel 
inJet tube (6). Connect backflow valve fuel inlet 
hose (5) al backflow valve and priJnary filter 
outlet. Connect left manifold heater fuel tube (1) 
to solenoid outlet tee (2). Corn1ect right manifold 
Jieater fuel tube (3) to solenoid outlet tee (2). 
InstaJJ cushioned clamp (4) on right manifold 
heater fuel tube and secure with self-locking nut. 

cl. 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 oil drain tubes as shown in figure 

3-22. Install four manifold heater fuel tube clamps 
(2) and secure to cushioned clamps with four 
capscrews and self-locking 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 Mo d e l s  A VDS-1790-2C and 
AVDS-1790-20, install solenoids and bracket (11, 
fig. 3-24.1) as an assembly. Secure to rear lifting 
eye with two capscrews (10) and lockwire. Con­
nect tube nut of solenoid outlet tube (7) to outlet 
elbow of solenoids. Install elbow (8) and tee (9) on 
outlet tube (7). Install two new fuel tubes and 
connect tube nuts (4) to tee (9), install adapters 
(6) foto exhaust mru1ifolds and tighten tube nuts 
(5). JnstaU two retaining straps and clamp pads (2) 
and secure with two capscrews and self-locking 
nuts ( l  ). Attach tube nut of solenoid inlet fuel 
tube (3) to inlet elbow of solenoid and secure loop 
clamp to cam geaJ" cover with nut (not shown). 

b. On Model A VDS-1790-2DR, iJ1stall the 
smoke generatiJ1g solenoids, fuel tubes aJ1d asso­
ciated hardware fo a similar manner, except the 
two fuel tubes from the tee to the exhaust 
manifolds are secured to the rear sluouds with two 
loop clamps and assembled washer bolts. 
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3-186. Turbosupercharger Oil Inlet Hose 
and Transmission Shroud 

a. lnstall gl'ommet (fig. 3-21) on fuel return tube 
and position right transmission shroud on lower 
l'ight engine shroud making sure grommet alines 
with slot in transmission shl'oud and secure with 
two machine screws. 

b. Secure Lurbosupei·charger oil inlet hose to tie 
rod and cnmshaft gear housing cover with assem­
bled washer bolt and cnpscrew, and connect hose 
to bulkhead adapter elbow. lnstaJl left fuel return 
Lube, transmission shroud and oil hose in the same 
manner. 

NOTE 
Model A VDS-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. 011 Cooler, Support Beams, and 
Frame 

a. Frcune 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.1. 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 Sitpport Fret:nie. 
(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 (6) to oil cooler support 
frame with three assembled washer bolts (4). 

I 
NOTE 

Model A VOS-I 790-2DR has four assem­
bled washer bolts (6, fig. 3-19) securing 
Lhe rear shroud to the 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 cl bow (6, fig. 3-18). Connect inlet tu be 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. Right Oil Coole�· Support Prame. 
(1) Install right oil cooler support frame (4, fig. 

3-16) on frame supports. Install transmission 
upper shroud (6) 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 t.urbosupercharger 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 tu be (6) 
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 witJ1 
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 flat washers 
(10). 

) 

) 
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(2) Install center oil cooler screen bracket (6) 
and damper encl oil cooler screen bracket (5) and 
engjne 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 wH h four machine boll s (3). Install trans­

.mission oil coo.ler screen (2) and secure with two 
I assembled washer bolts (l) and one nat washer. 

Install engine and transmission oil coolers on left 
bank in U1e same maimer. 

(3) Con nect left and right oiJ cooler oil inlet 
hose (12, fig. 3-11) at damper housing (l I) and at 
cooler (10). Install cushi oned 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 cl amp s 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 (I 0). 

(4) Connect fuel f11tcr 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 (l). 

e. Installation Gwicle and Time Totalizing 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 right installation 
guide (3) and secure gui de and meter to damper 
housing with four self-locking nuts (1) and two 
self-locking nuts and washers (2). 

e.1. Time Totalizing Meter. Remove two self­
locking nuts (1, fig. 3-10) from the two lower studs 
secut·ing the right l ifting 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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(3) at the two top studs, and the lower left stud. 
Connect electrical lead (1) to time totalizing meter. 
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 

I M o del A VDS-J 790-2DR. 
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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 coolin� fans are installed. 

a. Install a fan rotor hub sleeve spacer part 
number l0882651 (fig. 3-336) on each fan drive ver­
tical drive shaft to prevent oil seepage at fan ddve 
oil seals while operating engines. Secure the sleeve 
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. 

f"igurc 3·.'J;J6. Fru11t fl111 tl1fre ho11sing [<111 rotor 
hub s/CCl'I' S/IUCl'I" i11.�tollcdftlJ· lt111kage (CIJI. 
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NOTE 
NEVER OVERTIGHTEN when attempt­
ing to remedy a fuel leak. Overtightening 
will deform the sleeve and eventually lead 
to tube failure. It is permissible to loosen 
the nut, or titting, and retighten. 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. Rep Ince 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 sh1·oud and cylinder head fuel return tube 
clamps to rear shroud. 

b.J. 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 with three assembled washer 
bolts (2, ftg. 3-9.1) and self-locking nuts (not 
shown). install four assembled washer bolts and 
self-locking nuts (I), securing rear shroud and 
cylinder head fuel return tube damps (not shown) 
to inside or rear shroud. 

b.2. Secure cooling fan shroud anu oil cooler 
vent line clamps lo left and right front shrouds 
with five assembled washer boJls (fig. 3-8). 

c. Install rear cooling fan and hub assembly (fig. 
3-7) nnd verLical drive shnft :111cl secure with Oat 
washer and slotted nut. Torque tighten slotted nut 
to 600 pound-inches and secure with new cotter 
pin. Install front cooling fan and hub assembly in 
the same manner. 

) 

) 



) 

) 

) 

cl. Insta ll right front and rear upper covers (1 5 
and 1 4, 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 I, fig. 3-6) on oil cooler support frame and 
secure with twelve assembled washer bolts (1 0). 
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) aJlCI two assembled washer 
bolts (right side only). 

cl.l. On engine Model AVDS-1790-2DR, install 
right front upper cover (16, fig. 3-6.1) and right 
rear upper cover ( 1 8) on oil cooler frame and 
secure with twenty two assembled washer bolts (1 5 
and 1 7). Install cover adapter (14) ru1d secure with 
five assembled washer bolts (I 3 ). Install left rear 
upper cover (J 2) and secure with eight assembled 
washer bolts ( 1 I ). Install two new preformed 
packings on oil indicator tube neck and install left 
front upper cover assembly (J 0), ( 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). lnstall four assembled washer bolts (6) and 
twelve self-locking nuts aJlCI flat washers (5) to 
secure cooling fan shroud to top frame. 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 minfornm. When clearance is not within 
limits loosen screws and shift housing as necessary 
until clearance is obtained. 

f Install cooling fan vane (3, fig. 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 vane (3) on front fan housing 
(4) and secure with two capscrcws and lockwashcrs 
(2) ;md bolts and lock washers (I). 

g, Deleted. 

II. Deleted. 

Figure J-137. Checking cooli11g fan blade clearance. 

3-188.1. 011 Sampling System 

lnstall 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 
line (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. lnsl all smoke generating fuel tube and secure 
to left upper covers with three assembled washer 
bolts and loop cl•11n ps (fig. 3-5.3). On Model 
AVDS-J 790-2DR. .install four assembled washer 
bolts and loop clamps. Secure bulkhead elbow to 
shroud with flat washer, lockwasher and retaining 
nut (fig. 3-5.4) and connect solenoid valve inlet 
tube nut to outlet of bulkhead elbows. 

b. l.nstall fuel shut-off valve to mounting 
bracket and secure with two capscrews and 
self-Jocking nuts (4, fig. 3-5.2). Attach valve a n d  
bracket assembly to front o f  shroud plate with two 
assembled washer bolts (3 ). 

c. Connect fuel outlet tube nut (2) to fuel 
shut-off valve. Attach fuel hose (I) to shut-off 
valve and to fue l/wat er separator tee (fig. 3-5.1 ). 

3-189. Engine Accessories and Wiring Har­
ness 

a. Install multiple leg sling part number 
12257229 (fig. 3- I) on suitable c hain hoist. Install 
hooks of sling in engine lifting eyes and take up 
slnck. Remove four bolts and nat 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 engine tipping 
during remain ing assembly operations. 

a.I. LifL Mo de l AVDS-1790-2DR using engine lift­
ing sling, part number 11671664, in a manner simi­
lar to a above. Howevel', the front of the engine is 
lifted at the crankshaft damper and filter housing 
lifting eyes. . 

b. Insta ll fuel pump as ouLlined in paragraph 
2-17b Ol' 2-17.lb. 

c. Install sta1ter and cradle as outlined in para­
graph 2-18b. 

NOTE 

Model A VDS-1790-2DR starter installa­
tion instructions are similar lo those in 
paragraph 2-18b except t.hat. this engine is 
not equipped wilh a wil'ing harness. 

d. Install generator oil drain ni ppl e (fig. 3-4). 
Install check valve with directional arrow pointing 
toward cylinder head oil drain lube. lJ1Stall elbow 
and drain hose i.n right rear cylinder bead oil drain 
tube (Model A VDS-l 790-2C only). Install generat­
or and cradle as outlin ed i11 paragraph 2-l 9a(2) or 
2-19b(2). 

TM 9-2815-220-34 

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 i n .  in any direction is sufficient to 
cause a leak (Pressure loss) between the 
generator mounting flange and the 
generator mounting adapter. 

NOTE 
Model A VDS-1790-2DR generator instal­
lation instructions are similar to those de­
scribed above except that this engine is 
not equipped with an engine wiring har­
ness. 

e. I n sta l l  turbosuperchargers, lower shroud 
plates, upper oil filler tube and crankcase rear 
breather tube as outlined in paragraph 2-20b. 

f Install wiring harness as outlined in para­
graph 2-11�1 (2). 

NOTE 
Model AVDS-1790-2DR is not equippec! 
with an engine wiring harness. 

Pressure test induction system by sealfog 
the turbosupcrcharger air inlet and out­
let with suitable covers and pressul'izing 
the system 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-l 790-2CA and Model 
A VDS -J 790-2DA, refer to Chapter 4. 

NOTE 

After lhc engine has been completely as­
sembled it should be tested :incl the n ecessary 
adjustments made as dire cted in section 
XXIX. 
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Section XXIX. ENGINE TEST AND ADJUSTMENTS 

3-190. Engine Specifications 

a. Speed Ra11ge. The engine must operate satis­
factorily under all loads through a speed range of 
I 000 to 2400 rpm �111d must idle satisfactorily at 
675 to 725 rpm. 

b. Cross llorsepower (Without Accessories). 
Under full throttle setting, engine will clcvelop 735 
to 780 gross horsepower at 2400 rpm, using fuel 
conforming lo Specification VV-f'-800 (DF-2). 

c. Cross Torque (Without Accessories). Under 
full throttle setting, engine will develop the follow­
ing gross lorq ue using fuel conforming to Specifica­
tion VY-F-800 (OF-2). 

(I) 1770 to 1842 lb/ft@ 1800 rpm. 
(2) 1609 to 1707 lb/ft @2400 rpm. 

d. Oil Co11s11mptio11. Engine shall not consume 
more than 0.0075 pounds per brake horsepower 
hour (lbs/bhp/hr) or lubricating oil when operating 
under full load and using engine oil conforming lo 
Military Specificntion MIL-L-45199 Gracie 2 (OE 
30). 

e. Fuel Co11s11111ptio11 (Jllithout Accessories). 
When operating nt full throttle under full loncl, on 
a dynamometer, at a speed of 2400 rpm, engine 
shall consume not more than 0.420 pounds per 
brake horsepower hour (lbs/bhp/hr) fuel conform­
ing to Specification YV-F-800 (DF-2). When op­
erating al full throttle under full load, on a 
dynamo meter a I 1800 rpm, the engine shall not 
consume more than 0.400 lbs/bhp/hr of fuel 
conforming to VY-F-800 (DF-2). 

f. Exhaust Gas Temperature. Ex11aust gas temp­
eratures, measured at individual cylinder ports, 
shall not exceed 1250" F. Temperature variation 

a 
between cylimlers shall not exceed 150° P. under 

rJ full load conclitions. 
g. Blow-by Pressure. With engine under full 

throllle and full load, blow-by shall not exceed 18 
cfm with new cylinders, and 21 cfm wiU1 used 
cylinders. 

11. lubricating Oil Temperature. Temperature of 
oil in U1e engine oil pan sump shall not exceed 250° 
f. Temperature of oil entering the engine through 
the oiJ pump shall be maintained between 140° F. 
and 250° r. 

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 Lhe oil pressure sending unit, 
with oil temperature of 140° to 250° P., using 
engine oil specified ind above. 

j. Temperatures. The preferred induction air 
inlet temperature is 85° F. plus or minus 10° r. 
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k. Fuel Pressure. The fuel pressure at the 
injection pump inlet shall be 40-60 psi al engine 
speeds of 1800 lo 2400 rpm. 

I. Manifold Pressure. Intake manifold pressure 
rise above atmospheric after the turbosupercharger 
with boost to 0 inches Ilg. atmospheric pressure, 
shall not exceed 35 inches I lg.; without boost 28 
to 32 inches Ilg. Variation between left and right 
banks shall not exceed 4 inches Hg. 

111. Exhaust Smoke Density Test. The maximum 
exhaust smoke clensi ty at full power position, with 
breather tube disconnected, when measured within 
one foot or the exhaust outlet, shnll nol exceed the 
following conditions when using fuel i11 accordance 
with grade DF-2 of Specification YV-F-800. 

Engine Robc•rt bosch 
RPM No. Vis11al meter No. 
1800 3 Light Gray 3.5 
2000 3 Light Gray 3.2 
2200 2 llnze 2.6 
2400 I Clear 2.4 

NOTE 

The meter readings shall have precedence over 
the visual reading. 

3-191. Engine Run-In 

a. General. This paragraph describes run-in 
schedules for overhauled or rebuilt engines prior to 
being placed in service. Engine run-in is performed 
after rebuild to assist in breaking in new parts. to 
detect faulty ;1ssembly, to check for oil leaks, and 
to determine whether an engine will operate 
satisfactorily when installed in vehicle. 

b. Preparation for R1111-i11. 
(I) Couple engine to suitable lond. The load 

may be a water brake or electric dynnmometcr. 
(2) Lubricate engine by forcing 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 :wailable, fill 
all ex lernal lines and oil coolers with proper grade 
oil. Fill 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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0 GENERATOR 
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Figure 3-337. I. llliriug scllemntic for A VDS-l 790·2C generator 
during engine tes1. 
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(3. I) Provide a suitable exlernnl source of 24 

voll direct current electrical power for starting the 
engine. The engine is equipped with a low voltage 
protective module so sl:1rler will not opera le below 
12 volts. 

CAUTION 

On AVDS-1790-2C engines it will be neces­
sary to load the generator to 50 amperes to 
prevent damage lo lhe generator drive gcar­
slip clutch. Connect the generator to the 
voltage regulntor ;rncl batteries as shown in 
figure 3-337.1. 

(4) Remove engine cooling fan vanes and 
cooling fans (para 3-6). Install two ran rotor hub 
sleeve spacers part number I 088265 I (fig. 3-336). 

(S) Check operation of nHtntrnl fuel shutoff 
(fig. 3-338). Refer lo figures 3-338. I ctnd 3-339 for 
engine connect ion po in ts. 

FRONT REAR 
UPPER COVER 

( 

TA028589 

Figure 3-338. Engine co1111ectlon pol11ts-rlglt1 from 11iew, model A VDS·l 790·2C anti A VDS-1790-20 engines. 
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PRIMARY 

FUEL FILTER 

TA055593 

Figure J.JJ8. I. Engine con11ectio11 poi111s-rigllt front view, model A VDS·l 790·2DR engine. 
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Figure J.JJ9. Engine connect/011 poims-left rear view, 
model A VDS·1790-2C and A VDS·l 790·2D engines. 

TA2657311 
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(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 
filter. Turn on source supply fuel pump and bleed 
air from filters. Close bleeder valves when fuel 
nows from tilter. 

WARNING 
Do not attempt to start engine unless the fuel 
shutoff solenoid is connected and ascertained 
to be operative. 

Fig11re J.JJ9.J. Engine connection pofnfl-left front �ftw, 
model A VDS·l 790·2DR engine. 

I 
(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. 
c. R1111-/11. 

(I) Start the engine with the throttle lever in 
idle position. Oil pressure should be a minimum of 
15 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-energiz­
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. Oil level must b e  determined with 
engine idling. 
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CAUTION 

Do not run engine longer than I 0 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 
(I) Start engine and check all i terns 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 wam1-up period, fill 
out heading of lbg sheet completely. 

(2) On Models AVDS-1790-2C and AVDS-
1790-20, 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 AVDS-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...:.full 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 150 degrees 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 
rnck and full load (fig. 3-40). 

(I 0) Governor shall be adjusted to limit the 
engine no load speed as follows: 

� 

Low Idle 
High Idle 

750 

� 700 
0 
a. 
w 

lQ 650 
0 
:x: 

600 

/ 
� 

1800 

, 

� ..... 
� 

.... v 
i/ 

... v 

2000 2200 

ENGINE SPEED - RPM 

675-725 
2600-2640 

-

2400 

TA05557ll 
Figure 3·340. /tfean performanct ciuve. 

R un 

N o. 
Time 

{min.) 

Table J-28. Ttst Schedule 

Rpm Scale 
units 

I. 10 700 Warm up 

Bhp. 
obs. 

Torque 
lb·ft. 

2. 15 1000 16.0 16.0 85 
3. 15 1400 83.5 116.9 440 
4. 20 1800 159.S 287.1 837 
5. 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 idle at 675-725 rpm - Adjust i.f necessary. · 

10. Inspect for oil and fuel leaks. 
11. Check governor high idle speed. This shall be 2600-2640 (no 

load ·water oft). If adjustment is required, recheck horsepower 
at 2400 ruu load. 

12. AVDS-1790-2DR Engines: Adjust auxiliary drive governor 
speed to 1750·1800 rpm, no load· water off. 

13. 5 2400 °FR·FL 
14. S 2200 °FR·FL 
IS. 5 2000 °FR·FL 
16. 5 1800 °FR-FL 

•full rack and full load. 
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(I I) Adjust for smooth low idle, if necessary. 
Governor under-run below low idle selling during 
decelerntion is pennissible providing the governor 
return lo low idle response is positive with steady 
operation al the low idle setting. 

( 12) During lest with oil temperature of I 40 
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 al and/or adjacent lo 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 set tings 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 IS-minute 
intervals over the first three hours of opera­
tion. The engine may then be considered 
run-in. 

3·192. Engine 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 I. DESCRIPTION. 

4-1. General. 

111e 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 filters necessary for dust 
detection. 'nte compressor housings are connected 
to pressure switches (figs. 4-2 and 4-3) with high 

and low pressure hoses, which detect pressure 
differential. The pressure switches are energized by 
the engine starter (positive) electrical harness (fig. 
4-1 ). 

c. TI1e dust detector system uses engine air 
induction man if old 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 differential trips the pressure switch 
plunger(s) (fig. 4-2) and activates the power plant 
wamfog lamp and special dust warnjng lamp in the 
driver's compartment. Both warning lamps will 
Hght if either or both pressure switches detect a 
restriction in U1e filter strip(s). 

TA265581 

Figure 4-1. - Starter, Smoke Generator and Dust Detector System Electrlcal Harness 
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J 

,d TURBOSUPERCHARGER 
WITH SPECIAL 

COMPRESSOR HOUSING 

FIGURE 4-2. - Dust Detector System, left Bank lnstallalion 
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Figure 4-3. Oust Detector System, Right Bank Installation 

) 
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4-3. Dust Ejector System. 

a. The dust ejector system (fig. 4-4) provides 
dust ejection capabilities when dust is being ingest­
ed into the vehicle air cleaner system. 

b. The system is composed of scavenge inlet 
tubes (fig. 4-4 ), exJrnust pipe cap assemblies, and 
exhaust pipes with integral dust ejector nozzles. 
These components are mounted above and parallel 
to the oil coolers on each side of the engine. This 
system also .includes special engine and trans-

EXHAUST PIPE 
CAP ASSEMBLY 

mission breather tubes, and a new oil filler tube. 
c. The dust ejector system uses engine exhaust 

gas velocity to produce a scavenging action through 
the system. Engine exhaust flowing through the 
ejector nozzles produces a pressure differential 
which creates the air now for the scavenging action 
in the vehicle pre-cleaner. The dust-laden scavenge 
air flows through the ejector nozzles, mixes with 
the exhaust gases, and exits through the exhaust 
pipes. The exJrnust pipe cap assemblies prevent the 
back-flow of exhaust gases and/or water entry 
during fording operations. 

OIL FILLER TUBE 

EXHAUST PIPE WITH 
INTEGRAL (INTERNAL) 

DUST EJECTOR NOZZLE 

TA265584 

Figure 4·4. Dust Ejector System 
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Section II. TROUBLESHOOTING. 

4-4. Troubleshooting Procedures 

Troubleshooting procedures for the Clean Air 
System arc in a tabular format. When an abnormal 
Dust Detector or Dust Ejector System condition 
exists, probable causes are listed. The causes are 

listed in order of most frequent occurrence or in 
logical sequence for case and time of accomplish­

ment. Corrective actions arc listed for each 

probable cause. The actions are in logical sequence 
for accomplishment. 

Malfu11r.lion 

I. Abnormnl Operations of Dust De· 
t ector System (power plant 
warning lamp and dust detector 
warning lamps "ON", with pres· 
sure switch plungcr(s) visible. 

2. Abnormal Operation of Dust Ejector 
System (air cleaner requires 
cleaning too often). 

Tab/I! 4-1. Tro11blesltoo1l11g Procedures. 

Probable cause 

a. Restricted ftltcr strip. 

b. Loose or defective hose clamps on 
turbosupcrchargcr air inlet hose. 

c. Defective or missing seals at turbo· 
supercharger air inlet elbow or 
air cleaner air outlet elbow. 

d. Restricted orifices in turbosup�r-
charger compressor housing and 
cover. 

e. Defective pressure switch. 

f. Dl!fcctive wiring hurncss. 

g. Air cleaner access door seals dnmagcd 
or cam arm pins ,,:om or broken. 

h. Leak in engine induclion system 
( t urbosupcrchnrger compressor 
housing 31ld engine air induction 
mnnifold. 

i. Oil lcakngc from turbosupcrchnrgcr 
compressor side bearing and seal. 

j. Ingestion of recirculated smoke / fuel 
caused by missing/broken uir 
cleaner access door seals or 
components. 

k. Ingestion of recirculated exhaust 
smoke caused by missing/broken 
air cleaner access door seuls or 
C0111JlOnents. 

I. Air cleaner filter dnrn3gcd or punc· 
lured due to installation, dis· 
assembly, or foreign objects. 

:1. Restricted air cleaner ( air dcnner 
r e s t r i c t i o n  Indicators have 
reached 30 inches 1120). 

b. Lenk in vehicle exhausl dust ejector 
system due to loose or missing 
clamps or dn111ugccl hoses nnd 
gaskets. 

c. Submergence exhaust pipe cap asscrn· 
bly napper restricting scavenge 
tube opening· due to flapper 
hinge pin worn or broken. 

Correc:tiH! action 

a. Service dust detector filter strip, reicr 
to PNlincnt v<>hlclr technical 
manual. 

b. Repair or r�place 3S necc)s3ry. 

c. Refer to b. above. 

d. Rcmo,·c dust detector filter strip 
cover. Ocan all orifices and 
cavities. Service filler )trip, r�fer 
ton. above. 

e. Remove pressure switch (pora 4-6a. 
2·6). Refrr to paragraph 4-11 c. 
and d. for operational check. If 
switch is inoperable, replace 
switch. 

f. l11spcct clcclricnl leads for broken 
wfr.: or damaged connectors. 
Oieck for continuity using a 
v o  I t  m ctcr. Replace defective 
cable assembly (para 4·11 b.). 

g. Repair or replace as necessary, refer to 
p e r t i nent vehicle leehnical 
manual. 

h. l11spcc1 .:ngine turbouspcrchargcr and 
manifold system. Clean, tighten, 
or replace parts ns necessary 
(para 2·28 .) 

i. Repair turbosupcrcharger :is shown in 
T M 9 • 2 0 5 • 3 4 & I' , a n d 
TM9·2990·206·34&P, or replace 
turbosuper�harg�r (para. 2·20). 

j. Refer to a. nbO\'C. 

k. Service filter strip, a.  abo,e. Refer to 
b. above. 

I. Service air deaner, refer to pertinent 
\'Chicle technical manual. 

a. Service nir cleaner, refer to pcrtincnl 
vehicle technical rnnr11131. 

b. lnsp.:ct, clean, tigl11en, and replace 
parts as necessary. Refer to per· 
tinent \'Chicle technical manual. 

c. Rcplac.: as 1i..•ccssary. Rcfrr to per· 
tincnt vehicle technical m1111ual. 
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Malfunction 

Table 4-1. Tro11blesllootl11g Proced11res - Co111i1111ed. 

Probable Cause Corrcc1ive acLion 

Abnom1al Opcra1ion of Dusi Ejcc1or System - Continued 

3. Low power and excessive black smoke. 

d. Submergence exhaust pipe cap assem· 
bly napper rcs1ric1ing tube open­
ing due lo waler frceiing napper 
in closed position. 

e. Scavenge system not functioning due 
to punctured or damaged tubes. 

f. Exhaust dus1 ejector nozzle worn or 
damaged due to opernllon, in· 
stnllation, or disassembly. 

n.  Leak in engine air induction sys1cm or 
defective turbosupcrchnrger. 

b. Restricted air cleaner (air cleaner 
restriction i n d i c ators have 
reached 30 inches 1120). 

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

c. Refer to d. above. 

f. Refer to d. above. 

a. Inspect engine air induction systern 
and clean, Lighten, or replace 
parts as necessary (para 2-20, 
2-28, and 2-46 .) 

b. Service air cleaners, refer to pertinent 
vehicle technical manual. 

Section Ill. REMOVAL AND INSTALLATION OF DUST DETECTOR 

AND DUST EJECTOR SYSTEM COMPONENTS 

4-5. General. 

a. Refer to paragraph 2-15 for specific instruc­
tions regarding cleanliness, gaskets, torque tight­
ening, ancl safety devices. 

b. 11tis chapter covers removal and replacement 
of dust detector and dust ejector components for 
service. Engines which have been removed from 
vehicles for component service should be thorough­
ly deaned before replacement of any component .is 
attempted. 

c. Refer to pertinent velticle technical manuals 
for instructions on the removal or installation of 
the power plant, and for separation of the engine 
from the transmission if necessary. 

4-6. Dust Detector System. 

a. Re111011al. 

NOTE 

Similar procedures are required to re­
move Uie left and righ halves of the dust 
detector system. For instructional pur­
poses, removal of U1e right bank of the 
dust detector system is described. 

(1) Remove three assembled washer bolts 
(fig. 4-5) and three loop clamps. 

· (2) Remove capscrew (fig. 4-6). Disconnect 
electrical cable connector from pressure switch. 

e s 

9 

7 I ASSEMBLED 

I/ WASHER BOLT 

����,,___����-

ASSEMBLED 
WASHER BOLT 
/ "  

1 �TRICAL LEA�\ -- �SSEMBLED 

I 

. \\ WASHER BOLT 

LOOP CLAMP 

l 
TA265585 

Figure 4-5. Removing or Installing Starter, Smoke and Dust Detector Electrical Cable 

4-6 Change 3 

)· 



// 
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. 

SELF-LOCKING 
NUT AND CAPSCREW

KO 
BRACKET -L... \ 

I '. 
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(5) Disconnect and remove two air pressure 
hoses (fig. 4-9) from the right bank pressure switch 
and lurbosupercharger. Remove capscrew and lock­
washer and remove pressure switch and bracket, as 
an assembly. 

(6) Remove two capscrews (fig. 4-10) and 
lockwashers, and separate pressure switch from 
bracket. Remove two adapters and remove and 
discard two preformed pnckings. 

NOTE 

The left bank pressure switch may be 
removed in a similar manner. 

Figure 4· 7 Removing or Installing Smoke 
and Dust Detector Electrical Cables 

LOOP CLAMP 

TA265588 

Figure 4· 8 Removing or Installing Smoke and Dust Detector Electrical Cable 
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0/ 

Figure 4-9. Removing or Installing Right Bank 

Oust Detector Pressure Switch 

b. Installation. 

(1) Install two new preformed packings (fig. 
4-10) and two adapters. Position right bank pres­
sure swHch on bracket and secure with two cap­
screws and lockwashers. 

(2) Install assembled prnssure switch (fig. 
4-9) and bracket on turbosupercharger mounting 
leg and secure with capscrcw 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) Install 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 
set f-locking nut. 

(5) Install two new tie wraps (fig. 4-7). 

(6) Install three loop clamps (fig. 4-5) on 
ele ctrical leads. Secure clamps with three 
assembled washer bolts. 
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ADAPTER 

PREFORMED 
PACKING 
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Figure 4·10 Removing or Installing Oust 

Detector Pressure Switch 

[ 
TA265591 

Figure 4-11. Removing or Install Ing 

Smoke and Dust Detector Cables 
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(7) Install retainjng strap (fig. 4-12) aJ1d 
secure with two capscrews and lockwashers. Install 
cable connector through support with connector 
key at the 3 o'clock position. Secure coirnector 
with four plain nuts, lockwashers, and machine 
screws. 

--...._ 
PLAIN NUT, 

LOCKWASHER ANO 
MACHINE SCREW 

........ 

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 ru1d 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 

CAP SCREW 
AND LOCKWASHER 

RETAINING 
STRAP 

TA265593 

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 remove 

transmission breather tube. Remove elbow from 
ejector tube. 

(b) Remove the right bru1k dust ejector 
system in a manner simHru· to paragraph (l ) above. 
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EJECTOR TUBE 
TA265594 

Figure 4-14. Removing or Installing Dust 
Ejector Exhaust Pipe 

Figure 4-15. Removing or Installing Dusi 

Ejector Scavenge Tube and Exhaust 
Pipe Cap Assembly 

TA265596 

Figure 4-16 Removing or Install ing 

Transmission Breather Tube 

b. Ins ta/la ti on. 

(1) Left bank. 

(a) Install ejector tube (fig. 4-14) on turbo­
supercharger and into hose using new gasket. 
Secure ejector tube with six self-Jocking nuts. 
lnstall loop clamp on breather tube and secure 
clamp to bracket with machine boJt and self-lock­
ing nut. 

(b) Position assembled 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 clrunps (fig. 4-15) to bracket with capscrews 
and self-locking nuts. Tighten hose clamps. 

(2) Right bank. 

(a) InstaU right bank dust ejector system in 
a maimer similar to paragraph (J) above. 

(b) Install elbow (fig. 4-J 6) in ejector tube. 
Install trnnsmissioJ1 breather tube on elbow and 
tighten nut. 

Section IV. REPAIR OF DUST DETECTOR SYSTEM 

4-8. General. 

Iltis section covers the repair of the dust detector 
system. Refer to paragraphs 3-35 through 341 for 
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general rnpair procedures. Specific instructions on 

disassembly, cleaning, inspection, and assembly 

accompany the repair instructions. 
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4-9. Disassembly. 

Refer to paragraph 4-6 for removal of the dust 
detector components from the engine. The pres­
sure switch (I, fig. 4-l 7), bracket (2), air hoses (5, 
6, 8, and 9) adapters (10 and l 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 repafr. 

b. Wiring harness repair is limited to re­
placement of faulty connectors and to the sub­
stitution of a jumper wire for a defective harness 
wire. When repair is necessa1·y, free the lead, 

TM 9-2815-220-34 

harness, or cable only insofar as necessary to 
perform the repair. Refer to figures 3-305, 3-306, 
and 3-307 for instructions concerning replacement 
of c.able connectors, female plugs, male plugs, ancl 
female receptacles. 

c. Install ru1 adapter (13, fig. 4-17) in the 
bottom (low pressure) opening in pressure switch 
(l ). Suck on con11ector with the mouth. The 
pressure switcl1 plunger (1, fig. 4-17) must pop up. 
lf the plunger does nol pop up, remove adapter 
and replace pressure switch. 

d. Using a voltmeter, check for continuity 
across the two pressme switch connector pins. If 
there is no continuity, 1·eplace pressure switch (I, 
Ilg. 4-17). 

4-12. Assembly. 

The dust detector components and electrical har­
ness wlll be assembled during engine assembly, 
paragraph 4-6b. 

Section V. REPAIR OF DUST EJECTOR SYSTEM'. 

4-13. Genera I. 
1his section covers the repafr of 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 from the engine. 

a. Left bank. 
(l) Loosen hose clamp (5, fig. 4-18), that is 

nearest the left bank ejector tube (28). 
(2) Remove 2 machine bolts (l 5) and 

·self-locking nuts (19) from loop clamps (16 and 
22). Remove exhaust assembly from engine. 

(3) Loosen remammg hose clan1ps (5). 
Separate and remove hoses (6, 12, l 3) and tube 
(20). Remove hose clamps (5 , 16, 22). 

(4) Scribe alinemenl marks on flanges of 
exJ1aust pipe cap assembly (11) and scavenge tube 
(25). 

(5) Remove capscrcw (8), lock washer (9), 
machine bolt (15), and lockwasher (21) and 
separnte exhaust pipe cap assembly (I I) from 
scavenge tube (2 5). Remove and discard gasket 
(10). 

(6) Loosen two hose clamps (39). 
(7) Remove breath er tu be ( 41 ), hose ( 40), 

and two clamps (39). 
(8) Remove 11 machine screws (1 ), plain 

nuts (3 J ), lock washers (30), and flat washers (2). 
(9) Remove and cLiscard insulators (26 and 

29). 

b. Right bank. 
(I ) Loosen hose clamp (5, Ilg. 4-18) that i s  

nearesl 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, l 3) and tube 
(14). Remove hose clamps (5, 16, 22). 

(4) Scribe alinement marks on Oangcs of 
exhaust pipe cap assembly (11) and scavenge tube 
(7). 

(5) Remove capscrew (8) and lockwasher (9) 
and maclli11e bolt (15) and lockwasher (21) and 
separate exhaust pipe cap assembly (I l) from 
scavenge tube (7). Remove and disciud gasket (I 0). 

(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 l 1 machine screws (l ), 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-J 8) for erosion, cracks, broken welds, and 
damaged nanges. Jnspect welded brca tber tube Oil 

Jeft ejector tube (28), transmission breather tube 
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(33), and elbows (34 and 37) for carbon build-up. 
Remove carbon. If carbon cannot be removed, 
replace parts. Replace damaged parts. 

c. Inspect exhaust pipe cap assembly flapper 
valve and pivot pins for erosion, wear, or looseness. 

ITCU DUCIUPrtON 
NO. 

I SWITCH, PRESSURE; AIR. LEFT AND RIGHT BANK 

2 BRACKET, MOUNTING: AIR PRESSURE SWITCH, lEFl AND RIGHT 

3 WASHER, LOCK: AIR PRESSURE SWITCH TO BRACKET, 
LEFT ANO RIGHT 

4 SCREW, CAP, HEXAGON HEAD: AIR PRESSURE SWITCH. 
TO BRACKH, LEFT ANO RIGHT 

5 HOSE ASSEMBLY, NONMETALLIC: LOW PRESSURE SWITCH 
INLET, RIGHT 

6 H OSE ASSEMBLY. NONMETALL IC: HIGH PRESSURE SWITCH 
INLET, RIGHT 

7 STRAP, TIE·DOWN, ELECTRICAL COMPONENTS: AIR PRESSURE 
SWITCH HOSE. INLET ANO OUTLET, RIGHT 

Replace eroded or damaged parts. 
. 

d. Inspect ejector tubes (4 and 28, fig. 4-18) 
for erosion and cracks. Check for broken welds at 
all seams and at angle bracket (23 ). Replace ejector 
tubes (4 and 28) if damaged. 

HUil OESCFU'ffON 
HO. 

5 

TA265597 

8 HOSE ASSEMBLY, NONMETALLIC: HIGH AIR PRESSURE SWITCH, LEFT 

9 HOSE ASSEMBLY, NONMETALLIC, LOW AIR PRESSURE SWITCH, LEFT 

10 ADAPTER, STRAIGHT, TUBE TO BOSS: HIGH AIR PRESSURE 
SWITCH. INLET 

1 I PACKING, PREFORMED: LOW AIR PRESSURE SWITCH 
ADAPTER, INLET.PART OF SET PART NUMBER 57�488 

12 PACKING, PREFORMED. HIGH AIR PRESSURE SWITCH ADAPTER, 
OUTLET, PART OF SET PART NUMBER 5704488 

13 ADAPTER, STRAIGHT, TUBE TO BOSS: LOW AIR PRESSURE 
SWITCH, OUTLET 

Figure 4-17. Dust Detector System 
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ITEW DE$CRIPllOH 
NO. 

1 SCREW, MACHINE: INSULATION, LEFT AND RIGHT EJECTORS 

2 WASHER, FLAT: INSULATION, TO EXHAUST EJECTORS 

3 INSULATION: PIPE FITTING COVERING 
TERMINAL· OUTER RlqHT 

4 TUBE. EJECTOR: RIGHl 

5 CLAMP, HOSE: SCAVENGE AIR REAR TUBE 
TO EXHAUST EJECTOR HOSE (4) SCAVENGE AIR FRONT TUBE TO CAP 
ASSEMBLY HOSE (4) SCAVENGE AIR FRONT TUBE TO VEHICLE AIR 
CLEANER CONNECTION (4) 

6 HOSE, NONMETALLIC: SCAVENGE AIR REAR TUBE TO EJECTOR 

7 TUBE ASSEMBLY. MElAL FRONT SCAVENGE AIR, RIGHT 

8 SCREW, CAP, HEXAGON: SCAVENGE AIR REAR TUBE TO 

CAP ASSEMBLY 

9 WASHER. LOCK: SCAVENGE AIR REAR TUBE TO CAP ASSEMBLY 
(2) SCAVENGE AIR REAR TUBE CLAMP TO BRACKET (21 

10 GASKET: CAP ASSEMBl Y, MOUNTING, PART OF SET 
PART NO. 5704488 

11 CAP ASS EMBLY, EXHAUST AIR PROTECTIVE. MUFFLER. 
EXHAUST PIPE 

12 HOSE. AIR DUCT, RUBBER: SCAVENGE AIR FRONT TUBE 
TO CAP ASSEMBLY 

13 HOSE, AIR DUCT: SCAVENGE AIR FRONT TUBE TO VEHICLE AIR 
CLEANER CONNECTION 

14 TUBE. BENT. METALLIC: SCAVENGE AIR, FRONT RIGHT 

15 BOLT. MACHINE· CRANKCASE BREATHER TUBE CLAMP TO EXHAUST 
EJECTOR. LEFT (1) SCAVENGE AIR REAR TUBE TO CAP ASSEMBLY (21 

SCAVENGE AIR FRONT ANO REAR TUBE CLAMP TO BRACKET (4) 

16 CLAMP, LOOP: CAP ASSEMBLY SCAVENGE AIR TUBE BRACKET 

17 SCREW. ASSEMBLED, WASHER: SCAVENGE AIR REAR TUBE BRACKET 
TO OIL COOLER. LEFT (1) SCAVENGE AIR FRONT TUBE BRACKET TO 
UPPER COVER LEFT (2) RIGHT (1) 

18 BRACKET. MOUNTING: SCAVENGE AIR TUBE, FRONT 

19 NUT, SELF·LOCKING HEXAGON: CRANKCASE BREATHER TUBE 
CLAMP TO EXHAUST EJECTOR, (1) SCAVENGE AIR FRONT ANO REAR 
TUBE CLAMP TO BRACKET (1) 

TM 9-2815-220-34 
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ITEM DESCAIPllON 
NO. 

20 TUBE, BENT, METALLIC: SCAVENGE AIR, FRONT 

21 WASHER. LOCK: SCAVENGE AIR REAR TUBE TO CAP ASSEMBLY 

22 CLAMP, LOOP: SCAVENGE AIR REAR TUBE TO OIL COOLER BRACKET 

23 BRACKET, DOUBLE ANGLE: SCAVENGE AIR, REAR TUBE, LEFT 

24 BOLT. MACHINE: SCAVENGE AIR REAR TUBE BRACKET 
TO OIL COOLER 

25 TUBE ASSEMBLY, METAL: SCAVENGE AIR. REAR 

26 INSULATION SLEEVING: OUTER LEFT BANK, THERMAL 

27 NUT, SELF·LOCl<ING HEXAGON: EXHAUST EJECTOR TO 
TUABOSUPERCHARGER 

28 TUBE EJECTOR: LEFT 

29 INSULATION SLEEVING: INNER LEFT BANK. THERMAL 

30 WASHER, LOCK: INSULATION, TO EXHAUST EJECTORS 

31 NUT, PLAIN: INSULATION, LEFT ANO RIGHT EJECTORS 

32 INSULATION SLEEVING: INNER RIGHT BANK. THERMAL 

33 TUBE, STEEL. TRANSMISSION Oil BREATHER 

34 ELBOW, TUBE: TRANSMISSION BREATHER TUBE TO EJECTOR 

35 GASKET: EXHAUST EJECTOR MOUNTING. PART OF SET 
PART NO. 5704488 

38 BRACKET. MOUNTING: SCAVENGE AIR TUBE, REAR, RIGHT 

37 ELBOW, PIPE TO TUBE: TRANSMISSION BREATHER TUBE 
TO TRANSMISSION 

38 CLAMP, LOOP: CRANKCASE BREATHER TUBE TO EXHAUST 
EJECTOR, LEFT 

39 CLAMP, HOSE: CRANKCASE BREATHER TUBE HOSE TO 
EXHAUST EJECTOR 

40 HOSE, AIR DUCT: CRANKCASE BREATHER TO EJECTOR 

41 TUBE, BENT METALLIC: CRANKCASE BREATHER, INTERMEDIATE 

Figure 4-18. Oust Ejector System 
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4-17. Assembly. 

a. left Bank. 
(I ) Install new insulators (26 and 29, fig. 

4-18) on left baJ1k ejector tube (28) and secure 
wiU1 11 machine screws (1 ) ,  lockwashers (30) 
plain nuts (31), and 22 flat washers (2). 

' 

(2) InstaU 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 a line the 
alinement marks on flru1ges of exhaust pipe cap 
assembly ( J  1) and scavenge tube (25). Secure with 
capscrew (8) and lockwasher (9) and machine bolt 
( 15) and lock washer (21 ). 

(5) Position loop clamps (16 and 22) onto 
scavenge tube (25) and exJ13ust pipe cap assembly 
(11 ) . 

(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 ru1d transmissionoil coolers and slide hose 
(6) onto ejector tube (28) exhaust pipes. 

(8) Secure exJ1aust assembly to engine using 
2 machine bolts (l 5) and self-locking nuts (19) 
Uu·ough 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 witll 11 machhlC 
screws (I), Iockwashers (30), plain nuts (31 ), and 
22 flat washers (2 ). 

(2) Slide one clamp (5) over ejector tube (4) 
exhaust pipe. 

(3) Position new gasket (10) and alli1e the 
alinement marks on flanges of exhaust pipe cap 
assembly (11) and scavenge tube (7). Secure with 
capscrew (8) and lockwasher (9) aJ1d machine bolt 
(15) ru1d 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 clru11ps (5). 

(6) Position exhaust assembly parallel to the 
engine and trru1smission oil coolers and slide hose 
(6) onto ejector tube (4) exhaust pipe. 

(7) Secure exhaust assembly to engine using 
2 machiJ1e bolts (15) aJ1d 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 trru1smissio11 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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A-1 Public1tlon Indexes 

DA .t>AM 310-1 

DA PAM 310-2 

DA PAM 310-4 

DA PAM 310-6 

DA PAM 310-7 

APPENDIX A 

REFERENCES 

lndex of Administrative Publications 

Index of Blank Forms 

Index of Technical Manuals, Technical 
Bulletins, Supply Manuals, Supply 
Bulletins and Lubrication 01·ders 

Index of Supply Catalogs and Supply Manuals 

Index of ModHicalion Work Orders 

A-2 M1int1nanc1 Forms and Records 

DA Form 2028 

DD Form 1397 

TM 38-750 

A-3 T1chnlc1I M1nu1l1 

TM'43-0139 

TM 9-214 

TM 9-247 

TM 9-6140-200-14 

Recommended Changes to Publications 

Processing and Deprocessing for Shipment, 
Storage and Issue of Vehicles and 
Spare Engines 

The Army Maintenance Ma.nagemenl 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 

TM 9-2520-223-34 Direct Support and Gene1·al Support Maintenance 
Manual (Including Repair Parts and Special 
Tools List) for Transmission Cross Drive 
Assembly Model CD-850-6A 

TM 9-2910-212-34 Direct Support and General Support Maintenance 
Manual Co1· Pump, Metering, Fuel Injection 
Assembly 10912447 (2910-00-064-6265) and 
11684129 (2910-00-398-9550)(American Bosch 
Model PSB-12 BT) 

TM 9-2910-213-34 Direct Support and General Suppo1't Maintenance 
ManuaJ for Pump, Fuel, Engine, Assembly 
(Viking Model FV492) 8725131, 8725282, 
8725283, 10882763, and 10882763-1 

TM 9-2920-232-34 Direct Support and General Support Maintenance 
Manual (Including Repair Parts List) for 
Starter Engine (Delco-Remy GMC Model 
1109972) 

TM 9-2920-252-34& P DS and GS Maintenance Manual with Repair 
Parts and Special Tools Lis! for 
Generator Assembly, Model 30B95-3B 
and Voltage Regulator Assembly, Model 
24B30-3B 

TM 9-2990-205-34& P DS and GS Maintenance Manual with Repair 
Parts and Special Tools List for 
Turbosupercharger Model 5HDR 
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Accessories (See Specific item.) 
Adapter, flywheel: AVDS-l 790 -20R 

INDEX 

Paragrap/1 

Inspection .................................................. 3-60 b 
Installation . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  2-32b 

. ................................................. 3-162k.1 
Removal ................................................... 2-32a 

Adapter, generator drive: 
Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Removal A VDS-l 790 -2C ............................... . 
Removal AVDS-1790 -20 and AVDS-1790-2DR .......................... . 

Adapter, starter drive: 

. . 3-163 

. .3-3 Id 
. . 3-3 le 

lnstaUation .................................................. 3-163 
Removal . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3·3 I 

Adapter, transmission: 
Assembly ................................................... 349c 
Cleaning ................................................... 3-36 
Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  3-49a 
Inspection .................................................. 3-37 
Jnstallation . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  3-162 
Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . .  3-32 
Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  3-38 

Adapter, transmission housing: A VDS·l 790-2DR 
Cleaning ................................................... 3-36 
Inspection .................................................. 3-3 7 
lnstaUation .................................................. 3-162k. I 
Removal ................................................... 3-32c.4 
Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-38 

Adjustments (See Specific item.) 
Advance, fuel injection pump: 

Assembly . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-99 
Cleaning ................................................... 3-97 
Disassembly . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  3-96 
Inspection .................................................. 3-98 
Repair ..................................................... 3-98 
Repair standards ............................................... table 3-24 

Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-99c · 
Appendix ..................................................... A-1 thru A-3 
Assembly (See Specific item.) 
Assembly instructions (general) ......................................... 3· 157 

· Automatic drain system, fuel/water separator filter: 
Assembly ................................................... 3- .1 35c 
Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . ....... 3·36 
Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . .  3-J 35a 
Inspection . . . . . . . • . . . . . . . . . . • . . . . . . . • . . . . . . • . . . . . . • . . . . ..... 3-I 35b 
Installation . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-44b 

. . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-180 
Removal ................................................... 2-44a 
Repair ..................................................... 3-14 
Repair . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3· I 35b 

Bearing, connecting rod: 
Cleaning . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-36 
Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I· I I 
Inspection .................................................. 3-56b 
I nsta llat ion . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-5 8 
Removal ................................................... 3-33 
Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-5 7 b 
Repair standards ............................................... table 3-8 

Bearing, crankshaft main (Sec Main bearing, crankshaft.) 
Bearing, fan clutch: 

Installation . . . . . . . • . . . . . . . . . . . . . . . . ................... 2-38b 
Removal ................................................... 2-38a 
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Paragrnpll 
Bracket, frame support: 

Installation .................................................. 3-187 
Removal ................................................... 3-IOa 

I Bracket, fuel backflow valve: 
Installation .................................................. 3·185 
Removal ................................................... 3-11 

Bracket, fuel injection tube: 
I nsta Ila tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-177 
Removal ...................... ............................. 3-17 

Bracket, m anifold heater fuel filter : 
Installation . . . . . . . . . . . . . . . • . . . . . . .  , .......................... 3-185 
Removal ........................ , ............. , ............ 3-11 

Bushing: 
Cleaning ................................................... 3-36 
Inspection .................................................. 3-37 
Repair . . . . . . . . • . . . . . . . . . ................................... 3-38 

Bushing-type bearing: 
Cleaning .............. . 

Inspection ............. . 

Repair ................ . 

Cams haft drive quill : 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-36 
. . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  3-37 

. . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . 3-38 

Repair standards ............................................... table 3-26 
Cams haft, left and right: 

Assembly . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . . . .  3-104 
Cleaning ................................................... 3-36 
Data . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-24 
Description .................................................. 1-14 
Disassembly ................................................. 3-101 
Drive ratios and rotations . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-25 
inspection .................................................. 3-103 

lnsta Ila tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 3-168 
Removal ................................................... 3-24 
Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 3-103 
Repair standards ........... .................................... table 3-26 

Castings: 
Cleaning ....................... . 

inspection ...................... . 

Repair ........................ . 
Clamps and supports, fuel injection tube: 

. . . . . • . . . . . . . . . . . . . . . . . . . . .  3-36 

. . . . . • . . . . . . . . . . . . . . . . . . . . .  3-37 
........................... 3-38 

installation .................................................. 3-I 77 
Removal . . . . . . . . . . . . . . . . . . . . . . •. . . .......................... 3-17 

Cleaning (See Specific item.) 
Clutch, front fan drive: 

Assen1bly ................................................... 3-94 
Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  3-36 
Description . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I -19 
Disassembly ................................................. 3-91 
Inspection .................................................. 3-93 
Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-93 
Repair standards ............................................... table 3-20 

Clutch, rea.r fan drive: 
Assembly ................................................... 3-94 
Cleaning ................................................... 3-97 
Description .................................................. I -I 9 
Disassembly . . . . . . . . . . . . . . . . . . . . . . .......................... 3-9 I 
Inspection . . . . . . . . . . . . . . . . . ................................. 3-98 
Repair ..................................................... 3-98 
Repair standards ............................................... table 3-20 

Common tools and equipment ......................................... 2-4 
Compression lest, cylinder ............................................ 2-S I 
Connecting rod: 

Asse1nbly . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  3-58 
Cleaning . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-55 
Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .. 1-1 I 
Disassembly ................................................. 3-54 
Inspection .................................................. 3-56b 
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Paragraph 

Installation ........................... . . ....... 3-16 1 
Removal ............................ . . ....... 3-33 
Repair .............................. . . ....... 3-51b 
Repair standards ................................... . . ....... table 3-8 

Cooling fan (See Fan, cooling.) 
Cooling fan shroud (See Shroud, cooling fan.) 
Cooling fan vane (See Vane, cooling fan.) 
Cooling system: 

Description .................................................. 1- 19 
Coupling, fuel injection pump drive: 

Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... 3- J 45c 
Cleaning ................................................... 3-36 
Disassembly ................................................. 3- 145a 
Inspection .................................................. 3-l  45b 
Installation .................................................. 2-41 b 
Removal ................................................... 2-4 la 
Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  3-J 45b 

CoupHng, fuel pump drive shaft: AVDS-l 790-2C and AVDS- 1790-20 
I nstaUalion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................... 3-169 
Removal ................................................... 3-30 

Coupling, power takeoff: A VDS-l 790-2DR 
Installation .................................................. 2-49.1 b 

.................................................. 3- 179. lc 
Removal . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  249.l a  

Cover, valve rocker arm: 
Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  2-30b 

Cleaning ................................................... 3-70 
Disassembly ................................................. 2-30a 
Inspection ......................... " ........................ 3-11d 
Repair . . . . . . . . . . . . . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-72e 

Crankcase: 
Assembly ................................................... 341 
Cleaning . . . . . . . . . ...................................... 3-44 
Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... 1-8 
Disassembly . . . ...................................... 343 
Inspection .................................................. 345 
Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  346 
Repair standards ............................................... table 3-1 

Crankcase breather tube (See Tube, crankcase breather.) 
Crankshaft: 

Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................. 3-58 
Cleaning ................................................... 3-55 
Description ......... ". ........ ................................ 1-10 
Disassembly . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-54 
Inspection .................................................. 3-56 
Installation . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... 3- 161 
Removal . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  3-33 
Repair ..................................................... 3-57 
Repair standards ............................................... table 3-8 

Crankshaft accessory drive gear (See Gear, accessory drive.) 
Crankshaft flywheel (See Flywheel.) 
Crankshaft torsional vibration damper (See Damper, torsional vibration.). 
Cylinder: 

Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  3-73 
Checking compression . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  2-51 
Cleaning . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-70 
Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-24 
Description .................................................. 1-13 
Disassembly . . . '. . . . . . . . . . . . . . . . . . . . . . . . . ..................... 3-69 
Inspection .................................................. 3-7 1 
Installation .................................................. 3- 164 
Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... -. .............. 3-28 
Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............. 3·72 
Repair standards ............................................... table 3-J 3 

Cylinder air deflector (See Deflector, cylinder air.) 
Cylinder exhaust valve (See Valve, cyHnder exhaust.) 
Cylinder head shroud plates (See Shroud plate, cylinder head.) 
Cylinder intake valve (See Valve, cylinder intake.) 
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Damper, torsional vibration: 
Cleaning ........................ . 
Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

lnspec1ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Installation . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Porogtapll 

. . . . . . . . . . 3-36 

. . . . . . . . . . 1-10 

. . . . . . . . . . 3-60b 
. . . . . • . • • .  3-163 

. . . . . . . . . . 3-30 

Repair standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

...... 3-61b 
. . . . . .  table 3-9 

Data (See Specific item.) 
Deflector, cylinder air: 

Cleaning 
Inspection . 
Installation ... . 

Removal .... . 

Repair ....... . 

Deflector, cylinder .head: 
I nsta Ila lion 
Removal ..... 

Description: 

... 3-36 

. .. 3-37 

... 3-164 

. .. 3-28 
.3-38 

........ 3-164 

. ....... 3-23 

Accessories . _ . . . . . . . . . . . . . . . . . . .  _ . . . . .  _ . . . . . . . . . . . . . ..... 1-7 
Camshafts . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .. 1-14 
Connecting rods and bearings . • . . . . . . . . . . . . . .. 1-1 I 
Cooling system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1-19 
Crankcase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1-8 
Crankcase breather . . . . . . . . . . . . . . • . . . . . .. 1-20 
Crankshaft, flywheel and damper . . . . . . • . . . . . ... ... ... I ·I 0 
Cylinders and val\·es ......... . . . . . . . ......... 1-13 
Engine oil cooler . . . . . . . . . . . . . .  _ . _ . . . . . . . . . . . . . . ............ l-19 
Exhaust system and turbosupercharger . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  1-18 
Fire extinguisher system . . . . . . ... . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-20 
Fuel system . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-16 
General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ 1-6 
Location of engine components . . . . . . . . . . . . . . . . . . ......... 1-5 
Lubrication system . . . . . . . . . . . . . . . . . . . . . . . . . ......... 1-15 
Main bearings . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... 1-9 
Manifold air induction and heater system . . . . . . . ......... 1-17 
Pistons, pins and rings . . . . . . . . . . . . . . . . . . .. 1-12 
Switches . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1-21 
Transmission oil cooler . . . . . . . . . . . . . . . . .. 1-19 
Transmjtters . . . . . . . . . . . . . . . . . . . . . . .. 1-21 
Turbosuperchargcr . . . . . . . . . . . . . . . . .. 1-18 

Diaphragm coupler (See Coupler, fuel bijection pump drive.) 
Disassembly (See Specific item.) 
Disassembly instructions ........................ . ................. 3-2 
Disassembly, preparation for engine: 

Draining .......................................... . 

Mounting on overhaul stand . . . . . . . . • .  

Removal of accessories . . . • . . . . . . . .  

Drain cock: 
Installation . . . . . . . . . . . . . . . . . .  . 

Removal ................................... . 

Drive coupling, fuel injection pump (See Coupling, fuel injection pump drive.) 

........ 3-2 
...... 3-5 

........ 3-3 

........ 3-189 
. . •  3-2d l 

Drive ratios and rotations data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-25 
Dust detector system: 

Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-12 
Cleaning . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-10 
Description t. . . . . . . . . . • . . . . • . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . .  ,4-2 
Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,4-9 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................ f4· l I 
Installation . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  : .................... 4-6b 
Removal . . . . . . . . . . . . . . . . . . . . . .... . 14-6a 
Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-11 

Dust ejector system: 
Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .4-17 
acanjng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  .'4-15 
Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................ 14-3 
Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ 4-14 
Inspection . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-16 
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Installation ..... . 

Removal ...... . 

Repair ........ . 

Elbow, exhaust manifold: 
I nsta Ila tion . . . . . . . . . . . . . . 

Removal ............. . 

Elbow, turbosuperchargcr air out let: 
Installation ............ . 
Removal ............. . 

Electrical components, manifold heater: 

Paragraph 

. .  4�7b 

. .. 4-7a 

. .. 4-16 

.. .. 246b 

.246a 

. ... . 3-18 

... 3-176 

... 3-12 

Assembly . . . . . . . . . . . . ... . ... ............. .. .. .. ..... 3-143c 

Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-143b 

Dlsassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-l 43a 
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Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3·61.5 
Cleaning . . . . . . . . .. . . . . .. . ... .... . . . ... . .. . .... . . . . . . . . . . . .. 3-36 
Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-61.2 
Inspect ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3·61 .4 
lnstaUation . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2-49.lb 

.. . . . . . . . . . . . . ...... . . . . . ....... .... . . . . . . . . . . . .. .  3·179.1 
Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... 249. I a 
Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 3-61.4 
Repair standards ............................................... table 3·9.2 

Housing with clutch, front fan drive: 
lnstaUation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3·167 
Removal . , . . . .. . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3-25 

Ignition unit, manifold heater: 
Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 242b 
Removal . . . . . . . . . . . . . . . . . . . . .. . . ....... . . . . ........... .... . 2-42a 
Cleaning . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3·143b 
Inspection . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-l 43b 

Improvised tools and equipment . . . . . . .. . . . . . . . . . . . ... . . . . . . . .. . . . . . . . .. 2·6 
Insert, Helical-coil: 

Description . 
Inspection . 

Replacement . . . . . . . . .  . 

Insert, threaded: 
Description . . . . . . . . . .  . 

Inspection . . . . . . . . . .  . 

Replacement ......... . 

lnspection (See Sp ecific item.)­
lnstallation guide (See Guide, installation. ) 
Installation (See Specific item.) 
Intake manifold (See Manifold, intake.) 

. . .. 3-31k 
.... .... 3-31k 

. . . . .  3-39 

. . . . .  3-37k 
. . . .  3-31k 

. .... 3·39 

Intake manifold heater (See Heater, manifold.) 
. Lever, intermediate throttle: 

lnstallation . . . . . . . . . . . .  . . . . . . . .. . .... . ..... . . . . . .. . . .. 3-172 
Removal . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 3-21 

Linkage, fuel injection pump: 
Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . .. 3-109 
Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .. 3·107 
Disassembly . . ... . . . . . . . . ...... . . ... . . . . . . ... . . .. . . . . . . . . . . .. 3-106 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ... . .  3-108 
Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. 3· I 08 
Repair standards ............................................... table 3·28 

Linkag e, throttle control: 
Jnstallation . . . . . . . .. . . . . . . . ... . . . . . . . .. . . . . . . . . .. . . . . 2-40b 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . .  3-172 
Removal . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  2·40a 

. . . . . . . . . . . . . . . . .... . . . . ....... . . . .. . . .... . . . . . . . . . 3-13 
Repair standards/\ VDS-l 790-2C and A VDS-1790-20 . . .. . . . . . . . . . . . . .. . . . . . . .  table 3·28 
Repair standards A VDS-l 790-2DR . . . . . . . . . . . . . . . . . . . . . . . . . ....... table 3·28. l 

Location of engine components ......................................... I ·5 
Lubrication system: 

Dat a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  I ·24 
Description . . . . ........ . . . . . . . . .. . .. . . ... . . . . . . .. . . ........ . .  1-15 

Main bearing, crankshaft: 
Cleaning . . . . . ....... . . .. . . . . . .. . .. . . . . . . . .. . . 
Description . . . . . . . . . . . . . . . .  . 

Inspection .. . . . . . . . . . . . . . . . 

Installation . . . . . . . . . . . . . . . . .  . 

. . .... . .  344b 
.... 1·9 
. . . .  345c 
.... 3·161 

Change 4 

Page 

3-129 

3-144 
3-140 
3-135 
3-.140 
3-229 

3-37 
3-140 
3-141 

3.94 
3·58 
3-92 
3-93 
2-91 

3-240 
2·91 
3.93 
3.9 4  

3-229 
3.35 

2-77 
2-77 

3-201 
3·201 

2-1 

3-60 
3-60 
3-62 

3·60 
3-60 
3-62 

3-237 
3-31 

3-163 
3-162 
3·159 
3-162 
3-162 
3-162 

2-76 
3-237 

2-75 
3-17 

3-162 
3-167 
1-10.3 

1·22.2 
1-13 

3-67 
1-11 
3-68 

3-221 

lndex-9 
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Parapapl1 
Removal . . . . . . . . . . . . . . . . . . . . ............................... 3-33 
Repair standards ............................................... table 3-1 

Mandatory replacement parts .......................................... 2-3 
Manifold air induction and heater system ................................... 1- 17 
Manifold, exhaust: 

Cleaning ................................................... 3-125 
Inspection ................ .............................. 3-126 
Installation .................................................. 246b 

. . . . . . . . . . . . . . . ............................... 3- 176 
Removal ................................................... 246a 

................... ................................ 3·18 
Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-126 

Manifold heater (See l lcatcr, manifold.) 
Manifold heater fuel filter (See Fuel filter, manifold healer.) 
Manifold heater fuel filter bracket (See Bracket, manifold heater fuel filler.) 
Manifold heater fuel tube (See Tube, manifold heater fuel.) 
Manifold heater solenoid valve (See S olenoid valve, manifold heater.) 
Manifold, intake: 

Assembly .... . . . . . . . . . . . . ............................... 3·122 
Cleaning .... . . . . . . . . . . . . ............................. 3·120 
Disassembly .. . . . . . . . . . . . . ............................... 3·119 
Inspection 
Installation 

............................ .................. 3-121 
.................................................. 2-29b 
.................................................. 3· 183 

Removal ................................................... 2·29a 
. . . . . . . . . . . . ................................ 3·12 

Repair ..................................................... 3· 12 1 
Meter, time totalizing: 

Inspect ion . . . . . . . . . . . . . . . ................................... 3· I 48a 
Installation AVDS· I 790-2C and A VDS-1790-20 ............................ 3-187e 
Removal AVDS·l 790·2C and AVDS-1790-20 .............................. 3·8 
Installation A VDS- l 790-2DR ....................................... 3·187e 
Removal A VDS- l 790-2DR . . . . . . . ................................. 3·8.1 

Test ........... : . . . . . . . . ................................. 3- l 48b 
Module, starter low- voltage protective: 

· 

Installation, Early engines . . . . . . . .......................... 2-45b 
Installation, Late engines . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  2-45.lb 
Removal, Early engines . . . . . . . . ............................... 245a 
Removal, Lale engines . . . . . . . . . ............................... 2-45. la 

Mounting base, fr ont fan drive housing: 
Installation . . . . . . . . . . . . . . . . ............................... 3-167 
Removal ................................................... 3-25 

Mounting base, fuel injection pump: 
Installation .............. . . .............. 3- 166 
Removal ............... . ............... 3-25 

Mounting base, rear fan drive housing: 
Installation . . . . . . . . . . . . . . . . ..................... : .... 3-165 
Removal . . . . . . . . . . . . . . . . . .................................. 3-26 

Mounting base lie rod, turbosupercbarger: 
Installation .............. . 
Removal .............. . 

Mounting base, turbosupercharger: 
Installation ............. . 
Removal .............. . 

Nozzle and holder, fuel i1uector: 

................................. 3- 173 
. ............................ 3-20 

............... 3-173 

............... 3-20 

Assembly ................................................... 2-48g 
Cleaning . . . . . . . . . . . . . . . .  : . .  · . . . . . . ... . . . . . . . .. . . . . . . . . . . . . . .  2-48d 

Disassembly ................................................. 248c 
Inspection .................................................. 248e 
Installation .................................................. 2-30b 

.................................................. 2-48h 

Removal 
.................................................. 3-170 

· · · · · · · · · · · · · · · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-30a 
. . . . . . . . . . . . . . . . . ............................... 2-48a 
. . . . . . . . . . . . . . . . . . . . . . . . ..................... 3-23 

Repair . . . . . . . . . . . . . . . . . . . ............................... 2-48/ 
Repair standards (See S pecific item.) 

Testing ................ . ........ 2-48b 

Index-10 Change 4 

Pogt 

3-53 
3.72 

2-1 
1-18 

3-181 
3-181 

2-80.2 
3-238 

2-80 
3-26 

3- 181 

3- 177 
3-177 

3·172.5 
3-177 

2-70.2 
3-240.1 

2-70.1 
3-15 

3-177 

3-202.1 
3-243 

3.5 
3-243 

3·6 
3-202.1 

2-79 
2-79 
2-79 
2-79 

3-229 
3.35 

3-229 
3.35 

3-229 
3.37 

3-237 
3-30 

3-237 
3-30 

2·84 
2-84 
2-83 
2-84 

�-70.6 
2-85 

3-236 
2-70.4.1 

2-82 
3.33 
2-84 

2-82.1 

\ 

) 

) 



) 
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Nozzle, piston oiler: 
Paragrapll 

Assembly . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-147c 
Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-147b 
Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-I 47a 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-14 7 b 
Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-161 
Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-34 
Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3·147b 

Oil capacity data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I ·24 
Oil cooler, engine and transmission: 

Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  3-1 I If 
Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-11 lc 
Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-19 
Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 3-11 I b 
Inspection . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-11 ld 
Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-27b 

............................................ ...... 3-187 
Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2·21a 

... .. .............................................. 3-9 a 
Repair . . . . . . . . . • . . . .

.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3· I I I e 

Oil cooler support frames (See Support frame, oil cooler.) 
Oil filler tube (See Tube, oil filler.) 
Oil filter housing (See Housiiig, crankshaft damper and oil filter.) 
Oil filter: 

Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  3·89 
Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-15 
Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-86 
Elements: 

Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-31 b 
Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-31 a 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-87 
Repair . . . . . . . . . . . . . . . . . . . . . . . -:--...... : ...................... 3-88 

Oil pan: 
Assembly . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-84 
Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-82 
Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I· I 5 
Disassembly . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-81 
Drain plugs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-2 
Inspection . . . . . . . . . . . . . . . . ................. ................. 3-82 
Installation . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 3-164 
Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-27 
Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-83 

Oil pressure regulating valve (See Valve, oil pressure regulating.) 
Oil pressure sending unit (See Sending unit, oil pressure.) 
Oil pump: 

Assembly . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-79 
Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-76 
Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-24 
Description ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-15 
Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . .  3-75 
Drive ratios and rotations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  1-25 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-77 
Installation . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  3-163 
Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 3-29 
Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-78 
Repair standards ............................................... table 3-15 

Oil pump pressure relief valve (See Valve, oil pump pressure relief.) 
Oil sampling system: 

Assembly . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-148.7c 
Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-148.7b 
Description . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-I 5e,f . 
Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-148.7a 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-148.1b 
Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-49.4b 
Removal . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-49.4a 
Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  : ...... 3-148.7b 

Oil seal, crankshaft: 
Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 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 
3-168 
3-169 
3-268 
3-242 

2-68 I 
3-6 

3-169 

3-121 
1-13 

3-116 

2-70.7 
2-70.7 
3-118 
3-120 

3-115 
3-115 

1-13 
3-113 

3-1 
3-115 
3-226 

3-40 
3-115 

3-113 
3-111 

1-22.2 
1-13 

3-108 
1-24 

3-111 
3-226 

3-45 
3-111 
3-111 

3-204 
3-204 

1-15 
3-204 
3-204 

2-9 5 
2-9 4.3 
3-204 

3-88 

Index-11 
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Paragrapl1 

Cleaning . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . .  3-36 
Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-54 
Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-32b 
Removal ................................................... 2-32a 

Oil seal, fan drive: 
InstalJation . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-38b 
Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................ 2-38a 

Oil temperature sending unil (See Sending unit, oil temperature.) 
Pistons, rings, and piston pins: 

Assembly ................................................... 3-67 
Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 3-64 
Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-12 
Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................. 3·63 
r nspect ion . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .............. 3·65 
I nsta Ila lion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-164 
Removal . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-28 
Repair ..................................................... 3-66 
Repair st:mdards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  table 3-11 

Pump, fuel: 
Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-24 
Descriplion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-16 
Drive ratios and rotations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-25 
Installation AVDS-1790 -2Cand AVOS-1790 -20 ............................ 2-17b 
Removal A VOS-l 790 -2C and A VDS-1790 -20 . . . . . . . .  \ . . . . . . . . . . . . . . . . . . . . . .  2-l 7a 
Jnstallation AVDS-1790 -2DR ....................................... 2-17.lb 
Removal AVDS-1790 -2DR ......................................... 2-17.la 
Installation . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-l 7b 
Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 2-1 ?a 

Pump, fuel injection: 
Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 1-24 
Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................. 1-16 
Drive ratios and rotations . . . . . . . . . . . . . . . . . . . . . ................. 1-25 
Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2·2lb 

. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-169 
Removal ................................................... 2-21a 

................................................... 3-22 
Removal (See Specific item.) 
Repair (See Specific item.) 
Repair parts: 

Reporting of errors . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . • . . . . . .1-3 
Rocker arm cover, valve (See Cover, valve rocker arm.) 
Rocker arm, shaft and valve: 

Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . ....................... 3-70 
Inspection .................................................. 3-71 
lnstalJation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-30 b 
Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  2-30 a 
Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  3-72 

Rod, throttle control: 
Instalfation . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  

Removal .......................... . 

Scope ...................................... . 

Sending unHs (See Transmitters.) 

................. 3-172 

................. 3-21 

................. 1-1 

Service operations .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , ........... 2-50 
Shaft, throttle control cross: A VDS-l 790 -2C and AVOS-1790 -20 

Assembly .................................................... 3-10 9 
Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-10 7 
Disasse1nbly . . . . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-10 6 
Inspect ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................ 3-10 8 
lnstallation .................................................. 3-181 
Removal ................................................... 3-13 
Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-1 0 8  
Repair standards ............................................... table 3-28 

Shaft, throltle control cross: A VDS-l 790 -2DR 
Assembly . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  3-10 9.5 
Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-10 9.3 
Disassembly . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-10 9 .2 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................ 3-10 9 .4 
Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  3-181 
Removal ................................................... 3-13 

Ind ex-12 Change 3 
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Paragrapll 
Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-109.4 
Repair standards . . . . ...... ................................ table 3-28. I 

Shroud, camshaft drive: 
fnslallation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 3-171 
Removal . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  3-23 

Shroud, cooling fan: 
Assembly ........................................... . . . . . . . . 3-117 

. .. 3-115 

. .. 3-114 
. .. 3-116 

. .. 3-189 

. .. 3-7 

Cleaning . . ... . . . . .. . . . . . . . . . . . . . . .. . ... .. . . . . . . . . . .  . 
Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

lnspection . . . . . . . . .. . . . . . ... . .  . 

lnstaU:i lion . . . . . . . . . . . . . .. ... . . . . . . . . . . . . . . . .. . 
Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Shroud, front: 
. .. 3-116 

Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 3-179 
Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 3-15a 

Shroud plate, cylinder head: 
Assembly : . . . . . . . . . . . . . . . . . . . . . . . . . .............. 3-117 
Cleaning . . . . . . . . . . . . . ........... 3-115 
Disassembly . . . . . . . . . . . . . . . . . . . . .............. 3-114 
Inspection . . . . . . . . . . . . . . . . . . .... .. ....... ..... 3-116 
Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 3-178 
Remova I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 3-16 
Repair . . . . . . . ..... .. .................... .......... ..... 3-116 

Shroud, rear: 
lnstaUation . . . . 

Removal .... . 

Shroud, transmission: 

... 3-179 
. .. ... 3-15b 

Assembly ......... . ..... .. ............. 3-117 
Cleaning .. . 

Disassembly . 
Inspection .. 
Installation .. 
Repair ..... 

Smoke generating system: 

. ......... ...... .... 3-115 

. . . . . . . . . . . . . . . .. 3-114 

. ................... 3-116 
. . . . . . . . . . . . . . .3-186 

. ................... 3-116 

Description ... ............ .. .. .... ........................... 1-21.1 
Solenoid, throttle control: AVDS-1790-2DR 

Adjustment 
Idle speed screw . . . . . . . . ... . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-49.2c 
Solenoid control speed screw . . .. . ..... . . . . .. . .. . . . . . . . ... . . . . . . . .  2-49.2d 

Installation .... .............................................. 2-49.2b 
Removal . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . .. . . . . . . . . . .  2-49.2a 

Solenoid valve, automatic drain: 
Installation ... ............................... ......... ....... 2-44b 
Removal . ..... . . . . . ... . . . . . . ..... . .. . . ... . . . . . . .. . . . . .. . . . . 2-44a 

Solenoid valve, manifold heater: 
Description 
Installation . . . . . ... . ... .. . . . . . .. . .. . . .... . . .. . . .. . . .  . 

Removal .. 
. . . . . . . . . . . . . .  

Special tools and equipment . . ... . . . . 
Specific inst ructions ............ . 
Specification, engine (See Engine assembly.) 
Starter: 

Data ............ . 

Drive ratios and rotations . . . ...... . . . . .  . 
Installation . . . . . . ... . . .. . . ... . . . . . 

Removal ....................... . 

Starter driven gear (See Gear, starter driven.) 
Starter driven idler gear (See Gear, starter driven idler.) 
Studs: 

. ..... 1-17 
. ' .... 2-43b 

...... 3-185 

...... 2-43a 

...... 3-11 
...... 2-5 

... 2-15 

... l-23 

... 1-25 

. .. 2-l 8b 

.. . 2-l 8a 

Clcani11g ... 
Identification 
Inspection 
Repair . . . . .  

..... ... .. ....... .............. ...... 3-36 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-38d 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-37 

...................... ............... 3-38 
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3-239 
3-21 

3-172.I 
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3-242 
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1-22 
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Torq uc speci fica lions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Paragraph 

. 341 
Support frnme oil cooler: 

Installation . . . . . . . . . . . . . . . . . . . . . . . .  . . ................... 3-187 
Removal .......................... . . ............... 3-9b 

.................... 3-9c 

Support, generator: 
Assembly AVDS-1790-2C ......................................... 3-13 la 

Assembly AVDS-1790-20 and AVDS-1790-2DR . . • . . . . . . . . . . . . . . . . . . . . . . . . . 3-13 I b 

Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3- 13 0 
DisassemblyAVDS-J790-2C ........................................ 3- 12 9b 

Disassembly AVDS-1790-20 :ind AVDS-1790-2DR . . . . . . . . . . . . . . . . . . . . . . . . . .  3-129c 

Inspect ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 3-1 30 
Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ 3-1 30 

Support, starter: 
Support, turbosupercharger (See Mou11ti11g base support, turbosuperchnrgcr.) 

Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . .  3-131c 

Cleaning . . . ....... ....... ............................. 3-130 

Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  3· I 29a 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3-130 

Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-130 

Tachometer drive: 
Drive ratios and rotations AVDS· I 790-2C and A VDS-1790-2 D 

Test and adjustments (See Specific item.) 
Thermostat, transmission oil cooler now control: 

lnstallntion . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Removal .................................. . 

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.) 
Tic rod, crankcase: 

................ 1-25 

...... 2-36b 

. ..... 2-36<1 

lnstallat ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-161 

Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-33 

Tie rod, turbosupercharger (See Mounting base tie rod, IUrbosuperchargcr.) 
Tools and equipment, improvised (See Improvised tools :ind cq11i11111ent.) 
Tools and equipment, special (See f"'"Cial tools and equipment.) 
Torque specifications . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  3 4 1 
Transmission ndapter (See Adnpte 1.) 
Transmission housing adapter (See Alla1,. .nsmission housing ) A VDS-l 790-2DR 
Transmit tcrs and switches . . . . . . . . . . . . . . ..................... 1-21 

Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3·89 

Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  3-86 

Troubleshooting ................................................. 2-9 

Tube bracket, fuel injection (See Bracket, fuel injection t ubc.) 
Tube, crankcase breather: 

Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-142c 

Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . ...................... 3-142 

Disasse1nbly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-1420 

Inspection .................................................. 3-142b 

Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-175 

Rem ova I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 -1 9 
Repair ..................................................... 3-142 

Tube, cylinder head oil drain: 
J\sse rnb I y . . . . . . . • . . . . . . . .  

Cleaning . . . . . . . . . . . . . . .  . 

Disassembly . . . . . . . . . . .. . 

Inspection ............ . 

Installation .. ............ . 

Removal ............... . 

Repair . . . . . . . . . . . . . . . . .  . 

Tube, fire extinguisher: 

................................... 3- l 27b 

................................... 3-125 

................................... 3-124b 

................................... 3-126 

. . . . . . . . . . . . . . . . . . ................ 2-28b 

. . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  3-184 
. . . . . . . . . . . . . . . . . ............ 2-28a 

. . . . . . . . ............ 3-12 

. . . . . . . . . . • . . . . . . . . .  3-126 

Assembly . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-142c 

Cleaning ................................................... 3-142b 

Disassc1n b ly . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3- l 42a 

I nspcct ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-14 2b 

Installation . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3
· 
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Par48raph 
Rem ova I . . . . . . . . . . . . . . . . . . . . . . ............................. 3· 19 
Repair ..................................................... 3·142b 

Tube, fuel injection pump oil inlet: 
Assembly ................................................... 3·138c 
Clea niJ1g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 3· l 38b 
Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-l 38a 
1 nspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 3-l 38b 
Installation .................................................. 3-174 

Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-19 
Repair ..................................................... 3-l 38b 

Tube, fuel injector: 
Asse1nbly ................................................... 3-137c 
Cleaning ................................................... 3-137b 
Disassembly ................................................. 3-l 37a 
Inspection . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-137b 
Installation .................................................. 2-39b 

................................................ 3-177 
Removal ................................................... 2-39a 

................................................... 3-17 
Repair ..................................................... 3-l 37b 

Tube, fuel injector nozzle fuel return: 
Cleaning ................................................... 3-137b 
Disassembly ......... '. ............. ......................... .3-l 37a 
Inspection .................................................. 3-l 37b 
Installation .................................................. 3-177 
Removal ................................................... 3-17 
Repair ..................................................... 3-l 37b 

Tube, intake manifold: 
Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2-28b 
Removal ................................................... 2·28a 

Tube, manifold heater fuel: 
Assembly ................................................... 3-143c 
Cleaning ................................................... 3-l 43b 
Disassembly ................................................. 3-l 43a 
Inspection .................................................. 3-143b 
Installation .................................................. 3-185 
Removal ................................................... 3-11 
Repair ..................................................... 3-l 43b 

_ Tube, oil filler: 
Assembly ................................................... 3-l 27a 
Cleaning ................................................... 3-125 
Disassembly ................................................. 3-l 24c 
Inspection .................................................. 3-126 
Installation .................................................. 3-178 
Removal ................................................... 3-16 
Repair ..................................................... 3-126 

Tube, oil lever indicator: 
Assembly ................................................... 3-l 27a 
Cleaning ................................................... 3-125 
Disassembly ................... .............................. 3-l 24c 
Inspection ................................ .................. 3-126 
Installation .................................................. 3-178 
Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 3-16 
Repair ..................................................... 3-126 

Tube, smoke generating fuel: AVDS-l 790-2JJI{ 
l nstallalion .................................................. 3-189.2 
Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-5 .2 

Turbosupercharger. 
Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-23 
Description .................................................. l -17 
Description .................................................. 1-18 
Installation A YDS-l 790·2C and AVDS-1790-20 ............................ 2-20b 
RemovalAVDS-1790-2C andAVDS-1790-2D .... , ......................... 2-20a 
Jnsta11at1on A VDS-l 790-2DR ........................................ 2-2·0 .1 b 
Removal A VDS-l 790-2DR ......................................... 2-20.l a  

Turbosupercharger oil hose (See Hose, turbosupercharger oil.) 
Upper cover frame (See Frame, upper cover.) 
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Upper cover frnme support (See Frame, 11pper cover.) 

Valve clearance adjusling screws: 

Paragrap/I 

Installation ....... . .................... 2-30b 
Removal . . . . . .  _ . . . .  . . ................... 2-30a 

Valve, oil filler bypass: 
Installation .......... . . ....................... 2-3 4b 
Removal ............. . . ......... - ............. 2-3 4a 

Valve cover, rocker 3 rm (See Cover, valve rocker arm.) 
Valve, cylinder exhaust: 

Adj11sting ........ . 

Cleaning ........ . 

Data ... ........ . 
Description ........... . 

Inspection . _ . .  _ . . . . . .  _ 
Installation ........... . 
Removal . _ _  . . . . . . . . . 

Repair .............. _ 
Repair standards .. . 

Timing . . . . . . . _ . .  _ _  . .  

Valve, cylinder intake: 
Adjusting _ ............ . 

Cleaning ............ . 

Data _ ........... . 
Description . . . . . . . • _ . .  . 

Inspect ion . . . . .. . . . . .  . 

lnstall:ition . . . . . . . . . _ .. . 
Removal .............. . 

Repair ................ . 
Repair standards . . . . . . . . .  . 

Timing .............. . 

Valve, engine oil cooler thermostatic: 
Installation ......... . 

Removal .... __ .... . 

Valve, fuel backOow: 

. .......................... 2-52 

. - ......................... 3-70 
. ...................... 1-2 4  

- ... - ........................... 1-13 
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...................... _3.73 
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. ................ 3-73 
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. ................ table 3-I 3 
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.2-3 7a 

Adjustment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3·13 3c 
Assembly . . . . . . . . . _ . . . . . . ................................ 3-13 3d 

Cleaning . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  3-l 3 3b 
Description _............. . .................................. 1·16 

Disassembly . . . . . . . . . . . . . . . .................................. 3-13 30 
Inspection _ ................................................. 3-13 3b 
Installation AVDS-l 790-2C and AVDS -1 790-20 ............................ 2-47b 
Removal A VDS-l 790-2C and A VDS-I 790-2 D .............................. 2-47a 
Installation AVDS-l 790-2 DR ....................................... 2-47.lb 
Removal AVDS-1790-20R . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-47.l a 
Repair . . . . . . . . . . .......................... 3-13 3b 

Valve, oil cooler bypass: 
Cle:ining ...... . 

Inspection . . . . . . . . . _ . .  

Installation ........... . 

Remova I ........ . 
Valve, oil pressure regulator: 

lnstall:Hion .............. . 

Removal ............... . 

Valve rocker arm (See Rocker arm, valve.) 

.............. - ............ 3-8 7 
......................... 3·87 
......................... 2-35b 

................. 2-3 5a 

. .. 2-3 3b 

... 2·3 3 a  

Valve rocker arm cover (See Cover, valve rocker arm.) 
Valve, smoke generating fuel shut-off 

Cleaning ............... . 

Inspection ............. . 

Installation ............. . 

Removal .............. . 

Repair . ............... . 
Valve, smoke generating fuel solenoid 

............................ 3-148.3 
................................... 3-148.3 
. .................................. 2-4 9.3b 

............... - ........... 2-49.3 a 
................................ 3-148.3 

Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . _ . . . .  3-148.3 
Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-148.3 

Dis:issernbly . . . .  _ . . . . . . . _ . . . ............................. 3-1 48.3 
lnspcc1io11 . . . . . . . . . . . . . . . . ............................. 3-148.3 
Installation . . .. . . . . . . . . _ . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  249.3b 
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IBE METRIC SYSTEM At() EQUIVAL.an'S 

LINEAR MEASURE SQUARE MEASURE 

l Cen1irre1e1 • 10 M1ll1me1ers" 0.01 l.le1ers a 0.3937 Inches 
I t.leler" IOOCentrmelers"' 1000 M11limete1s=-39.37 lnchu 
l Kilomeler= 1000 Meiers� 0.621 Miles 

l Sq Cen11mele1•100 Sq Mill1melers• 0.155 Sq lnchu 
I Sq Meter• 10,000 Sq Cenlimeters• 10.76 Sq F�t 
I Sq Kilomett<= l,000,000Sq Meters•0.386 Sq Miles 

� CUBIC MEASURE 

1 Cu Centimeter ::.1000 Cu M"llimetels =0.06 Cu Inches 
l Cu Meler =l,000.000 Cu Cenhmeters =35.31 Cu Foet 

l C..om•0.001 K1log1oms=l000Milligroms=0.035Qinces 
l Kilogram =-1000 C.oms =-2.2 Lb 
l Me11ic Ton=lOOO Kilograms=! Megogrom=l.1 Shott ToM 

TEMPERATURE 

5.� (OF - 32) .Jlc 
LIQUID MEASURE 

l Millilitt< "'0.001 Li1e1s= 0.0338 Fluid Qmces 
l Li1e1= 1000 Milliliters= 33.82 Fluid Qinces 

2110 Folvenheit is equivalent to l 00° Celsius 
900 Fohrenheil is equivolenl lo 32.20 Celsius 
320 Folvenheil ia equivolenl lo rf' Celsius 
Mc0 +32 .. F 

APPROXIMATE C()IVERSl()I FACTORS 

TO CHANGE TO MULTIPLY BY 
Inches. Centimeters. 2. 540 
Feet. Meters 0.305 
Yards Meters 0.914 
Hiles Kilometers 1.609 
Square Inches Square Centimeters 6.451 
Square Feet Square Meters. 0.093 
Square Yards. Square Meters. 0.836 
Square Miles. Square Kilometers. 2.590 
Acres Square Hectometers 0.405 
Cubic Feet. Cubic Meters 0.028 
Cub! c Yards Cubic Meters 0.765 
Fluid Ounces. MillilHers. 29.573 
Pints Liters 0. 47 3 
Quarts. Liters 0.946 
Ga 11 ons Liters 3. 785 
Ounces. Grams. 28.349 
Pounds. Kilograms. 0.454 
Short Tons. Metric Tons. 0.907 
Pound-Feet. Newton-Meters. 1.356 
Pounds per Square Inch. K!lopascals. 6.895 
Miles per Gallon. Kilometers per Liter 0.425 
Miles per Hour. Kilometers per Hour. 1.609 

TO CHANCE TO MULTIPLY BY 
Centimeters Inches 0.394 
Meters. Feet . 3. 280 
Meters. Yards. 1.094 
Kilometers. Miles. 0.621 
Square Centimeters. Square Inches. 0.155 
Square Meters • Square Feet. 10.764 
Square Meters . Square Yards 1 tl96 
Square Kilometers Square Miles 0.386 
Square Hectometers. Acres. 2.471 
Cubic Meters. Cubic Feet . 35.315 
Cubic Meters. Cubic Yards. 1 . 308 
Mi 11 i1 i ters Fluid Ounces 0. 034 
Liters. Pints. 2. 1 13 
Liters. . , Quarts . 1.057 
Liters . Gallons. 0.264 
Grams 

. , . 
Ounces 0.035 

Kilograms . Pounds 2.205 
Metric Tons Short Tons 1.102 
Newton-Meters Pound-Feet . 0.738 
Kilopascals . Pounds per Square Inch 0.145 
Kilometers per Liter. Miles per Gallon • 2.354 
Kilometers per Hour . Miles per Hour . 0.621 TA070S91 
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