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WARNING

The lifting device used must be capable of lifting a minimum of 6 tons.

To prevent serious burns when filling batteries, take precautions against
spilling electrolyte on clothing or allowing electrolyte to come in contact with
skin or eyes. Use rubber gloves.

Do not operate air compressor unit in a building or any enclosed area unless
exhaust gases are piped outside.

Do not operate cold weather starting aid at temperatures above 40° F. Do not
puncture or mishandle fuel cylinder. The cylinder contains an ether base
mixture which is extremely toxic, volatile, and combustible.

Use extreme care when handling fuel. Do not allow an open flame or smoking
near fuel.

Disconnect battery terminals before removing cables and leads.

Always place injector in the proper position in relation to the spray deflector
before it is tested to prevent the fuel spray from penetrating the skin. Fuel oil
which enters the blood stream can cause serious infection.

Do not remove oil level gage or oil fill plug with air pressure in separator.
Open service valves or actuate separator safety valve to relieve separator air
pressure.
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CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO.2 WASHINGTON, D. C., 24 August 1991

OPERATOR, ORGANIZATIONAL, DIRECT SUPPORT
AND GENERAL SUPPORT MAINTENANCE MANUAL

COMPRESSOR, ROTARY, AIR;
DIESEL ENGINE DRIVEN; 250 CFM,
100 PSI; TRAILER MOUNTED, TWO WHEEL
(DAVEY MODEL 14M250RPV)

NSN 4310-00-256-9319
COMPONENT OF PNEUMATIC TOOL AND
COMPRESSOR OUTFIT,

NSN 3820-00-950-8584

TM 5-4310-345-14, 5 June 1972, is changed as

follows:
Thetitle and cover are changed to read as shown Wﬂl IBIM [I m__l G
above.

IF NBC EXPOSURE IS SUSPECTED ALL

Page 2-12, the following paragraph is added after AIR FILTER MEDIA WILL BE HANDLED
. “ BY PERSONNEL WEARING FULL NBC

Section V. “OPERATION UNDER USUAL PROTECTIVE EQUIPMENT. SEE OP-

CONDITIONS” ERATOR/MAINTENANCE MANUAL.

7680-01-114-3702

A decal has been developed that warns of NBC
exposure. It is to be positioned in a noticeable
place on or near the air cleaner or air filter hous-

ing. You may order the decal using part number Add the following WARNING to the following
12296626, CAGEC 19207. Refer to TB 43-0219 locations

for further information. Add the decal to the air

cleaner (page 3-14, figure 3-11 ,page 4-14, figure inside front cover, after the list of WARNINGS;

4-8, page 4-60, figure 4-28, page 4-61, figure
4-29 and on page 4-77, figure 4-43).
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page 1-5, preceding (g), “ Engine air cleaner” ;

page 2-17, preceding paragraph 2-14 and preced-
ing paragraph 2-15;

page 3-14, after paragraph 3-15, “Air Cleaner
Service':

page 3-20, Table 3-2, after malfunction 2, preced-
ing g,“Engine air cleaner dirty or clogged” and
after malfunction 4, preceding a, “Engine air
cleaner clogged”;

page 3-21, after malfunction 9, “Engine exhaust
excessively black or gray”;

page 3-22, after malfunction 17, preceding a,
“Defective engine air cleaner”;

page 3-23, after malfunction 20, preceding a,
“Compressor air cleaner dirty or clogged”;

page 4-14, after paragraph 4-18, “Air Cleaner
Service’;
page 4-19, table 4-2, after malfunction 4, preced-

ing e, “Restricted air cleaner”;

page 4-20, table 4-2, after malfunction 6, preced-
ing g, “Restricted air cleaner” and after malfunc-
tion 8, preceding i, “Restricted air cleaner”;

page 4-60, figure 4-28, preceding step 1 of re-
moval;

page 4-61, figure 4-29, preceding step 1 of re-
moval and preceding step 1 of installation;

page 4-65, preceding (7), “Install engine and
compressor air cleaner assemblies’;

page 4-75, after Section XIV. MAINTE-
NANCE OF AIR COMPRESSOR SYSTEM;

page 4-76, after paragraph 4-71, “Compressor
Air Cleaner Assembly”;

page 5-12, paragraph 5-8 a. preceding (6) “Re-
move engine and compressor air cleaner assem-
blies’;

page 6-12, paragraph 6-10 c. Reassembly, pre-
ceding (4);

page B-3, preceding 0304, “Air Cleaner”:

If NBC exposure is suspected, all air
filter media should be handled by
personnel wearing protective
equipment. Consult your unit NBC
Officer or NBC NCO for appropriate
handling or disposal instructions.



By Order of the Secretary of the Army:
GORDON R. SULLIVAN

General, United States Army
Chief of Staff

Official:
PATRICIA P. HICKERSON
Brigadier General, United States Army
The Adjutant General

Distribution:

* U.S. GOVERNMENT PRINTING OFFICE 1991 — 5 4 3- 0254009 3
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Change }

No. 1

TM 5-4310-345-14
C1

HEADQUARTERS
DEPARTMENT OF THE ARMY
Washington, D. C., 11 May 1973

Operator, Organizational, Direct Support
and General Support Maintenance Manual
COMPRESSOR, ROTARY, AIR; DIESEL ENGINE DRIVEN;
250 CFM, 100 PSI: TRAILER MOUNTED, TWO WHEEL
(DAVEY MODEL 14 M250RPV)
FSN 4310-256-9319
COMPONENT OF PNEUMATIC TOOL AND
COMPRESSOR OUTFIT,
FSN 3820-950-8584

TM 5-4310-345-14, 5 June 1972, is changed
as follows:

Inside cover page, WARNING, add WARNING
as follows:

Change oil separator element every four thou-
sand hours. Destroy used element to prevent ac-
cidental re-use. Over pollution of metal salts collec-
ting on the separator element can become a hazard-
ous condition by lowering the flash point and causing
a fire in the separator.

Page iv. Add to List of ILLUSTRATIONS
as follows:

Nu mber Title Page
1-3.1 Wiring diagram . . . . ... ... 1-6.1
1-3.1 Key to figure 1-3.1 ... ... ... ... ...... 1-71
4-9.1 Controls and instruments service . . . . ... ... 4-16.1
4-21.1 Shutdown solenoid wiring harness, removal

and installation . . . .. .. ... .. .. ..., . 4-40.1
4-21.2 Shutdown solenoid wiring harness, removal

and installation . . . .. ................ 4-40.2
4-25.1 Instrument panel controls and instruments,

removal and installation . . . . . . . . . .. 4-52.1

Nuwmber Title Page
4-25.2 Instrument panel controls and instruments,

removal and installation . . . .. ... ... ... 4-52.2
4-25.3 Instrument panel controls and instruments,

removal and installation . . . . . . ... ... 4-52.3
4-73.1 Starting motor assembly, removal and

installation . . . . ......... ... ..... . 4-111. 1
7-3.1 Key to figure 7-3.1 .. ... ... ... ... .. ... 7-6.1
7-3.1 Starting motor assembly, disassembly and

reassembly . . .. ... Lo 7-7.1

Page 1-4.. Add to paragraph 1-8. b.(1) serial num-
bers as follows

Serial numbers . . . .. .. 9 P155-18891 through 9P155-19040

Page 1-4. Add to paragraph 1-8b. (3) (a)
part number and type as follows:

Part Number . . . . ... ... ... .. -...1114717
(Applicable to units with serial
numbers 9P1 55-18891 through
9P155-19040)

Type . . . Heavy duty, corrosion proof

Page 1-6.1 and Figure 1-3.1 is added as
follows:

Page 1-7.1 and Key to figure 1-3.1 is added
as follows:



KEY to figure 1-3.1: 11 Water temperature switch
»1 10 nigur - 12 Engine oil pressure switch
1 Charging receptacle
5 B‘atteries 13 Fuel pressure switch
P . 14 Start pushbutton switch
2 gt:irtmg motor solenoid 15 Safety pushbutton switch
5 FL'?yl vel . 16 Ammeter
b ucl level gauge 17 Lamp/fuel level switch
5 Az}mp itch 18  Instrument panel
8 A!r pre)ssure Swl}tch 19 Fuel level sending unit
IT pressure switc . 20  Battery-charging generator
9  Engine shutdown solenoid regulator
10 Thermostatic switch 21  Battery-charging generator
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Figure 1-3.1 Wiring diagram.



Page 2-7. Add paragraph 2-7.b. (4) as fol- the engine from being started when air pressure

lows : in the system exceeds 10 PSI.

Air pressure switch. (Applicable to units with Page 4-16.1 and Figure 4-9.1 is added as
serial numbers 9P155-18891 through 9P155- follows:

19040), This switch is connected in series be- Applicable to units with serial numbers 9P155-
tween starting motor, relay, and starting push- 18891 through 9P115-19040.

button switch. The air pressure switch prevents

 AIR PRESSURE RESTRICTION GAGE RELAY  HOSE
SWITCH ~ INDICATOR  TERMINALS | CONNECTIONS
s HOSE (2) ‘ |

TERMINALS NASSEMBLY (7)

A

B INSTRUMENT PANEL REAR

Figure 4-9.1. Controls and instruments service.



Page 4-40.1 and Figure 4-21.1 is added as Applicable to units with serial numbers 9P155-
follows : 18891 through 9P155-19040.

NUT

N SCREW
LOCKWASHER
HARNESS LEAD

HARNE i ME 4310-345-14/4-21.1 C1

F STARTER SOLENOID

Figure 4-21.1. Shutdown solenoid wiring harness, removal and installation.



Page 4-40.2 and Figure 4-21.2 is added as Applicable to units with serial numbers 9P155-
follows: 18891 through 9P155-19040.

NUT —
LOCKWASHER

" mepmebasison

5 - SCREW '
¥ L OCKWASHER
STARTER |
HARNESS LEAD
CABLE | =ABE

3

) STARTER SOLENOID

INSTALLATION
NOTE

REFER TO FIGURE 1-3.1 FOR WIRING DIA-
GRAM. . ~

STEP 1. INSTALL BLACK HARNESS LEAD
i TO STARTER SOLENOID TERMINAL
AND SECURE WITH SCREW AND
LOCKWASHER. INSTALL WHITE AND
RED HARNESS LEADS AND START-
ER CABLE ON SOLENOID TER-
MINAL. SECURE WITH LOCKWASH-
ER AND NUT. |

Figure 4-21.2, Shutdown solenoid wiring harness, removal and installation.



Page 4-52.1and Figure 4-25.1 is added as fol- ~ Applicable to units with serial numbers 9P155-
lows: 18891 through 9P155-19040.

MR
PRESSURE

SSEMBLY ()

e

ME 4310-345 4/4~25

JNSTALLATJ‘QN

STEP3 CONNECT WIRE ASSEMBLIES TO
PRESSURE SWITCHES. CONNECT
SHUTDOWN WIRING HARNESS LEAD
TO PRESSURE SWITCH TERMINALS.

 CONNECT AIR PRESSURE HOSE TOT
GAGE. (SEE FIGURE 1.3.1. FOR
 WIRING DIAGRAM.) ‘ -

Figure 4-25.1. Instrument panel controls and instruments, removal and installation.



Page 4-52.2 and Figure 4-25.2 is added as Applicable to units with serial numbers 9P155-
follows: 18891 through 9P155-19040.

ENGINE START
PUSHBUTTON IP | ;
smTc:H . EESWITCH B WIRE
B ASSEMBLY

ME 4310-345-14/4:

REMOVAL AND INSTALLATION

ONNECT ~ WIRE  ASSEMBLIES. STEP2. CONNECT WIRE ASSEMBLIES. (RE-
; (REFER TO FIGURE 1-31 FOR ; FER TO FIGURE 1-3.1. FOR WlRING
_ WIRINGDIAGRAM)  DIAGRAM)

Figure 4-25.2. Instrument panel controls and instruments, removal and installation.



Page 4-52.3 and Figure 4-25.3 is added as Appicable to units with serial numbers 9P155-
follows: 18891 through 9P155-19040.

~ RELAY

SCREW (2

Gl

ME 4310-345-14/4-25.3 Cl
... .. L.,A W S
"7 REMOVAL AND INSTALLATION

REMOVAL

STEP 1. REMOVE NUTS, LOCKWASHERS, AND
WIRE ASSEMBLIES.

STEP 2. REMOVE SCREWS, NUTS, AND RE-
MOVE RELAY.
INSTALLATION

STEP 1. INSTALL RELAY AND SECURE WITH
SCREWS AND NUTS.

STEP 2. INSTALL WIRE ASSEMBLIES AND

SECURE WITH LOCKWASHERS AND
NUTS. (REFER TO FIGURE 1-3.1
FOR WIRING DIAGRAM.)

Figure 4-25.3. Instrument panel control and instruments, removal and installation.



SOLENOID  TERMINALS
AND LOCKWASHERS.

LEADS. REMOVE
D LOCKWASHER FROM
 GROUND TERMINAL AND

& AssewpLy

'ELYWHEE
HOUSING

STARTING §
MOTOR

INSTALLATION

STEP 1.

INSTALL NEW GASKET. POSITION
STARTING MOTOR ON FLYWHEEL
HOUSING. SECURE WITH TWO
BOLTS AND LOCKWASHERS. TIGHT-
EN CAPTIVE BOLT.

WASHERS. LOOSEN CAPTIVE BOLT

~ AND REMOVE STARTER. DISCARD
 STARTER.

2.

INSTALL GROUND STRAP AND SE
CURE WITH LOCKWASHER AND NUT.
INSTALL WIRING HARNESS AND
BATTERY CABLE ON SOLENOID
TERMINALS WITH LOCKWASHERS,
NUTS, AND SCREW. REFER TO
FIGURE 1-3.1. FOR WIRING DIA-
GRAM." |

4-73.1. Starting motor assembly, removal and installation.



Page .4-111.1. Add Figure 4-73.1 as follows:
Applicable to units with serial numbers 9P155-
18891 through 9P155-19040.

Page 6-3. Add the following WARNING to
paragraph 6-3 between paragraph title 6-3. Qil
Separator Element and subparagraph a. as fol-
lows:

WARNING

Change oil separator element every four

thousand hours. Destroy used element

10

to prevent accidental re-use. Over pollu-
tion of metal salts collecting on the sep-
arator element can become a hazardous
condition by lowering the flash point
and causing a fire in the separator.

Page 7-7.1 and Key to figure 7-3.1 is added as

follows:
Applicable to units with serial numbers 9P155-

18891 through 9P155-19040.



1T

KEY to figure 7-3.1:

Plug
Gasket

Washer
Connector
Screw
Solenoid
Retaining ring
Retainer
Spring
Retainer
Bellows
Washer
Plunger
Screw (5)
Screw
Housing
Plug
Bearing
Bolt
Gasket
Motor drive
Retaining ring
Shaft
Packing preformed
Packing preformed
Lever
Washer
Screw (5)
Screw (5)
Housing
Bearing
Packing preformed
Qil seal
Washer
Screw (4)
Washer (4)
Plate
Nut
Washer
Nut
Washer
Washer
Insulator
Bushing
Screw (3)
Washer (3)
Washer (3)
Holder assembly
Bushing
Washer
Screw (8)
Washer (8)
Brush (8)
Pipe plug

20——0 v

Wick
Plug
Bearing
Packing preformed
Washer
Armature
Nut
Washer
Washer (2)
Support
Washer
Plug
Gasket
Frame

22

o

17!

Figure 7-3.1. Starting motor assembly disassembly and reassembly.

ME 4310-345-14/7-3.1 C1



Page 7-7.2 and Figure 7-3.1 is added as Applicable to units with serial numbers 9P155-
follows: 18891 through 9P155-19040.

By Order of the Secretary of the Army:
CREIGHTON W. ABRAMS

General, United Sates Army
Official: Chief of Saff

VERNE L. BOWERS

Major General, United States Army
The Adjutant General

Distribution:
To be distributed in accordance with DA Form 12-25A (qty rgr block No. 38), Organizational maintenance require-
ments for Air Compressors 250 CFM.

*U.S. GOVERNMENT PRINTING OFFICE: 1973-769751/521
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Paragraph Page
LIST OF ILLUSTRATIONS . ..ottt ettt e et
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CHAPTER 1. INTRODUCTION
Section I. GENETAL . . v et e e e e [l
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Battery Service . . ...............
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Air cleaner service . .............

TireService .. ..................

Parking brake service . .. ........
Trailer spring service . ...........

Lighting system service (sheet L1 of 2). . . ... ... ... . .
Lighting system service (sheet 2 0f 2). . . ... ... ... . . .

Starting aid service . . ...........
Safety valve service . .. ..........
Engine oil filter, removal and instal
Compressor oil filter, removal and i

lation. . . ... ... .
nstallation. . . . ........... ... ... ... ...

Fuel filters, removal and installation. . .. ............ ... ... ... .. ... ... ....
Storage batteries, inspection and filling. . . .. ... ... .. ...
Cold weather starting aid fuel cylinder, removal and installat. . .. ................

Speed control linkage lubrication. . .

Cold weather starting aid lubricatio
Radiator hose service . . .........

1

Fuel tank and fuel lines service (sheet 1 of 2). ... ... ... . . . ... ...
Fuel tank and fuel lines service (sheet20of2). ......... ... ... . ... ... ...

Crankcase breather service . ... ...
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Toolboxes, removal and installation
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[4-19 Blackout taillight assemblies, disassembly and reassembly. . . . ... .............. 435
[4-201 External lighting wiring harness, removal and installation. . . . .. ................ [4-36
[4-77]1 Shutdown solenoid wiring harness, removal and installation (sheet 1 of 4). . ... ... ... 437
E Shutdown solenoid wiring harness, removal and installation (sheet 2 of 4). ........... [4=33
[Z=27] Shutdown solenoid wiring harness, removal and installation (sheet 3of 4). ........... [4-39
2] Shutdown solenoid wiring harness, removal and installation (sheet 4 of 4). .. ......... [Z=401
Fuel level sending unit wiring harness, removal and installation. . .. ................ [Z=Z1]
[4=23] Valve, atomizer, and tubing, removal and installation. . . ... ..................... [4-27]
[424] Instrument panel assembly, removal and installation. . ... ....................... [Z=Z4A
[4-25] Instrument panel controls and instruments, removal and installation (sheet 1 of 8).. . . . [Z=75]
[425] Instrument panel controls and instruments, removal and installation (sheet 2 of 8). . . . . [4-26]
[425] Instrument panel controls and instruments, removal and installation (sheet 3 of 8). . . . =27
[4-25] Instrument panel controls and instruments, removal and installation (sheet 4 of 8). . . .. 423
[4-25] Instrument panel controls and instruments, removal and installation (sheet 50f 8). .. .. [4=29]
[4=25 Instrument panel controls and instruments, removal and installation (sheet 6 of 8). . . . . [450]
Instrument panel controls and instruments, removal and installation (sheet 7 of 8. . . . 4-57]
[Z-75] Instrument panel controls and instruments, removal and installation (Sheet 8 of 8). . . . . [Z52]
[4-26 Safety switches, removal and installation (sheet 1 of 3). .......................... [455]
[4268) Safety switches, removal and installation (sheet 20f 3). . . ......... ... ... ... ......
[4=268) Safety switches, removal and installation (sheet 30f3). . .......................... [457
[4=27] Engine throttle lever and rods, removal and installation. . . . .................... [4-58
External components on housing group, removal and installation. . .. ..............
[4=29] Engine and compressor air cleaner assemblies removal and installation . . ............ 461
[4-30 Air pressure regulator assembly and bracket, removal and installation. . . ............
[4=31] Data and instruction plates, removal and installation. . . . . ... .. 463
[4=32] Housing group, disassembly and reassembly. . . .. ............ ... [4-64]
[4=33] Fan guard and shroud, removal and installation . .. ............................
[4=34] Coolant lines, hoses, fittings, and clamps, removal and installation. . ................ =67
[4-35 Drive belts, removal and installation (sheet 1 0f2) .. ........... ... ... ... .. ... .... [Z4-69]
Drive belts, removal and installation (sheet20of2) ............................... [2-70l
[4-36 Fan assembly, removal and installation. . . ............. ... .. ... ... ... .. ... 71
[437] Engine coolant thermostat, removal and installation. . . ... .................... 72
[Z4-380 Engine coolant thermostat test Setup. . . .. ... ... =72
Engine water pump assembly, removal and installation. . . .. .................... 273

Fan drive group, removal and installation. . . . ........... .. ... . ... ... . . ... ... [Z=74

Fan drive group, disassembly and reassembly. . . . ........ ... ... ... [Z-75]
Operation of minimum pressure valve. . . .. ... . . . . . A-7¢]
Compressor and engine air cleaner assembly, disassembly and reassembly. . ... ... ... [4-77|

Air discharge connections, service valves, and piping, removal and installation.. . . . . ..
Hose reel assemblies and clamps, removal and installation. . . .. ................
Hose reel assemblies, disassembly and reassembly. . . . ... ... ... ... .. ... ....
Air hoses and fittings, removal and installation. . . . ... ...

Minimum pressure valve assembly, disassembly and reassembly. . . ... ...........
Safety valve, removal and installation. . .. ........ ... . ... .. . . .. . . ..
(4-50  Blowdown valve assembly, removal and installation. . . .. .......................
Blowdown valve assembly, disassembly and reassembly. . . . .. P
Thermal bypass valve assembly, removal and installation. . . . ...................

£l el B R B e

4-53] Compressor oil lines and fittings, removal and installation. . . . ... ..............
[4-54 Compressor oil filter assembly, removal and installation. . ... ...................
[4-55] Compressor oil filter assembly, disassembly and reassembly, . . .. ................
Fuel lines and fittings, removal and installation (sheet10f2)......................
[4-58 Fuel lines and fittings, removal and installation (sheet20of2).......................
[4=571 Primary fuel filter assembly, removal and installation. . . .. .....................
Primary fuel filter assembly, disassembly and reassembly. . .. ...................
[459]1 Secondary fuel filter assembly, removal and installation. . ... ...................
[4=60 Secondary fuel filter assembly, disassembly and reassembly. . . ... ...............
[4-671 Fuel pump assembly, removal and installation . .. ........... .. ... ... ..........
[4562] Fuel injectors, removal and installation (sheet 1 of 2). .. ............... .. .. .......
[4=62] Fuel injectors, removal and installation (sheet20of2). ............... ... ... ... ....
[4563] Injector tUbe Cleaning . . .. ... ottt e
[4-62] Fuel tank, removal and installation. ... ............ ... .. . . ..
[4=65] Engine oil filter assembly, removal and installation. . . ... ....................
[4-66] Engine oil filter assembly, disassembly and reassembly. . ...................



Number

HEElE

i
¥
®

B EE AREREEREREEEER Y

N
IN

HEEE HEER B ER

L/-1Dl

i

L /-10]

HERREHEE

7-22

/-

R R

LIST OF ILLUSTRATIONS - Continued

Engine oil cooler, removal and installation
Qil filler and crankcase breather assembly, removal and installation
Qil filler and crankcase breather assembly, disassembly and reassembly
Battery-charging generator assembly, removal and installation
Battery-charging generator pulley, removal and installation
Battery-charging generator regulator assembly, removal and installation
Starting motor assembly, removal and installation
Valve rocker cover, removal and installation
Exhaust valve adjustment
Fuel injector timing
Exhaust manifold, removal and installation
Air line diagram
Compressor oil cycle diagram
Oil separator assembly, removal and installation
Au compressor assembly, removal and installation
Engine assembly, removal and installation
Oil separator assembly, disassembly and reassembly
Oil separator element, removal and installation
Thermal bypass assembly, disassembly and reassembly
Air pressure regulator assembly, disassembly and reassembly
Air compressor assembly, disassembly and reassembly
Drive end cover-rotor, disassembly and reassembly

Rotor blade inspection
Radiator and oil cooler assembly, disassembly and reassembly
Battery-charging generator assembly, disassembly and reassembly

Starting motor assembly, disassembly and reassembly
Fuel pump assembly, disassembly and reassembly
Fuel pump oil seal removal
Fuel pump oil seal installation
Governor assembly, removal and installation
Governor assembly, disassembly and reassembly (sheet 1 of 3)
Governor assembly, disassembly and reassembly (sheet 2 of 3)
Governor assembly, dissassembly and reassembly (sheet 3 of 3)
Governor variable speed spring housing bearing installation
Fuel injector rack and plunger free movement check
Injector valve opening, holding and high pressure test
Injector plunger visual inspection
Injector fuel output test using comparator. .
Injector fuel output test using calibrator. . .. ... ... ... ... . . ... .
Fuel injector, disassembly and cleaning (sheet 1of 2)
Fuel injector, disassembly and cleaning (sheet 2 of 2)
Fuel injector, inspection and repair. . .. ... ... ..
Fuel injector, reassembly (sheet 1 of 2)
Fuel injector, reassembly (sheet 2 0f 2) . . . .. ... ... .. . . .. . ..
Engine oil cooler, disassembly and reassembly . . . ......... ... ... .. ... . ... . ...
Fresh water pump, disassembly and reassembly (sheet 1 of 2)
Fresh water pump, disassembly and reassembly (sheet 2 of 2)
Air shutdown housing, removal and installation . . . ............................
Air shutdown valve, spring, and shaft, installation. . . ... ..... e
Blower assembly, disassembly and reassembly (sheet 1 of 4)

Blower assembly, disassembly and reassembly (sheet 2 of 4). . .................. -

Blower assembly, disassembly and reassembly (sheet 3 of 4)
Blower assembly, disassembly and reassembly (sheet4of4)......................
Blower drive support assembly, disassembly and reassembly
Injector control tube and brackets, removal and installation. . . .. ...............
Cylinder head assembly, disassembly, and reassembly (sheet 1 of 3)
Cylinder head assembly, disassembly and reassembly (sheet 2 of 3)
Cylinder head assembly, disassembly and reassembly (sheet 3 of 3)
Injector tube, removal and installation (sheet 1 of 2)
Injector tube, removal and installation (sheet 2 of 2)
Checking cylinder head . . . .. ... .. .. . .
Valve guides removal and installation . . .. .......... .. .. ... .. . ... . . . .
Exhaust valve seat inserts, removal and installation
Reconditioning exhaust valves and valve seat inserts

Compressor non-drive end, disassembly, blade inspection, and reassembly. ... ... .
Battery-charging generator regulator assembly, disassembly and reassembly ..

Page
14-104

4114

B (2 R]5[s{2(\ 35 [l a2 5]

[ 7-16

BlE

/-1

O

ERSE

]
2

CE S

L/-40]
L/-46]

N
IN
&



Vi

LIST OF ILLUSTRATIONS - Continued

Number

L /-39
L/-39)

Sequence for tightening cylinder head bolts . . . . ....... ... .. ... . . . .. . . . ...
Injector control rack adjustment . . . . ... ... ...
Governor adjustment . . . .. ... e

Load limiting device

adjustment. . . .. ...

Oil pan, removal and installation . . . ... .. . . .
Engine front cover and oil pump, disassembly and reassembly sheet 1 0of2) . ...........
Engine front cover and oil pump, disassembly and reassembly2l(sheet. 2 .of

Oil pump inspection

Flywheel, removal and installation (sheet 1 of 2) ... ........... .. . . i
Flywheel, removal and installation (sheet20f2) .. ........ ... ... ... ... ... ... ...
Flywheel housing, removal and installation (sheet L1 of 3) . ... ...... ... ... ... ... ....
Flywheel housing, removal and installation (sheet20of3).......... ... ... ... ... .. ...
Flywheel housing, removal and installation (sheet 30f 3) ... ........................
Typical gear train timing . . . . . ..
Camshaft and balance shaft, removal, disassembly, reassembly, and

installation (sheet

R T I

Camshaft and balance shaft, removal, disassembly, reassembly, and

installation (sheet

20f ) s

Camshaft and balance shaft bearings, removal and installation (sheet 1 of 2) . .. ... ..
Camshaft and balance shaft bearings, removal and installation (sheet2of2)..........
Crankshaft main bearings, pulley, and timing gear, disassembly and reassembly . . . . ..
Crankshaft timing gear, removal and installation . . . . .......... ... ... ... .......
Oil pump drive gear, removal and installation . . . . .......... ... ... ... .. ... ....
Crankshaft journal dimensions . . . . ... ... e
Crankshaft journal fillets . . .. ... ...
Oil seal sleeves, installation. . . ... ... .. .. . . . . .
Checking crankshaft end play.... . . .. ...
Connecting rod, piston, and piston rings, disassembly and reassembly . .. .............

Piston pin bushings

,removal and installation . .. ............ .. .. .. .. ... .. . .....

Connecting rod bushings and spray nozzle, removal and installation . . . ...............
Pistons and piston rings,fitting tocylinder liner . .. .......... . ... . .. . . . i
Removing cylinder liner . . ... ...
Cylinder liNer iNSPeCtion . . . . . ... ot e
Connecting rod, piston, and cylinder liner installation . . .. .......................
Cylinder block, air box drain, and end plate, disassembly and reassembly. . . ...........
Cylinder block pressure teSt SEtUP . . . . . oo ottt
Cylinder block INSPECLioN.. . . . . . . ..

End plate mounting

wfw
b &
2



LIST OF TABLES

Number Title

Air compressor unit torque table
Engine assembly torquetable. . . ... ... e
Freezing points, composition, and specific gravities of Military antifreeze materials . . .
Preventive maintenance checks and services . . . . . ... . ... ... . ...
Troubleshooting . . .. ..
Preventive maintenance checks and services . .. ...... ... . ... ...
Troubleshooting . . . ..o
Troubleshooting . . . . ..o e
Repair and replacement standards . . . . ... ...
Injector sealing surfaces, minimumthickness. ............ .. ... o it i,
Crankshaft bearing selection.. . . . . . . .. ... .. . . . e
Thrust washer selection . . . . . . . . . . . .. e
Main bearing sdlection . . . . . . . .. L
Connecting rod bearing selection

HEEREEEEEREEEEE

SENER £

Ny
o

EELEIR(alalels

:






CHAPTER 1

INTRODUCTION

Section

1-1. Scope

a. This manual is published for the use of the
personnel to whom the Rotary Air Compressor is
issued.[Chapters |1 through 4 provide information
on the operation, operator’'s maintenance, and
organizational maintenance instructions of the
equipment, accessories, components, and at-
tachments. [Chapter 5 |provides direct support and
general support maintenance instructions beyond
authorized operator and organizational levels.
[Chapter 6 |provides repair of the Rotary Air
Compressor. [Chapter 7]provides maintenance of
materiel used in conjunction with the Rotary Air
Compressor, as applicable.

b. Refer to TM 740-90-1 for Administrative
Storage.

1-2. Forms and Records

Maintenance forms, records, and reports which are
to be used by maintenance personnel at all

Section ii.

1-6. Description

a. The air compressor unit is a trailer mounted,
two-wheel pneumatic tired, diesel engine driven,
sliding blade type, rotary air compressor. The unit
supplies 250 cubic feet of air per minute (CFM) at
a discharge pressure of 100 pounds per square inch
(PSI). (fig._1-1 and 1-2).

b. The compressor unit is enclosed in a sheet
metal housing fastened to a welded frame. This unit
is then fastened to the two-wheel trailer. The trailer

GENERAL

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

1-3. Equipment Serviceability Criteria (ESC)
This equipment is not covered by an ESC.

1-4. Reporting of Errors

Report of errors, omissions, and recommendations
for improving this publication by the individual
user is encouraged. Reports should be submitted
on DA Form 2028, (Recommended Changes to
Publications) and forwarded direct to Com-
manding General, U. S. Army Mobility Equipment
Command, ATTN: AM AMSME-MPP, 4300
Goodfellow Blvd., St. Louis, Missouri 63120.

1-5. Destruction of Army Materiel to Prevent
Enemy Use

Instructions for the destruction of Army materiel to
prevent enemy use are provided in TM750-244-3.

DESCRIPTION AND DATA

has an air brake system operated from the towing
vehicle. When the unit is parked, the brakes are set
manually using the hand lever provided. The
compressor unit is self-contained and capable of
continuous operation, under normal conditions, for
a period of eight hours without refueling. The unit
is employed for general construction work in
conjunction with pneumatic tools and other
equipment.
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{VOLUME................ .. 96] CUBIC FEET

'ME 4310-345.14/1-1

Figure 1-1. Model 14M250R PV Rotary Air Compressor, left front, three-quarter view.
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Figure 1-2. Model 14M250RPV Rotary Air Compressor, right rear, three-quarter view.
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1-7. Differences Between Models

This manual covers only the Davey Compressor
Company Model 14M250RPV Rotary  Air
Compressor. No known differences exist for the
model covered by this manual.

1-8. Identification and Tabulated Data

a. ldentification. The air compressor unit has six
major identification and data plates. The in-
formation contained on these plates is listed below.

(1) U. S. Army data plate. Located on the left
rear housing door panel. Specifies unit nomen-
clature, model, contract number, serial number,
capacity, registration number, weights, dimensions,
Federal Stock Number, date of manufacture,
engine serial number, warranty data, date shipped,
inspection information, and manufacturer.

(2) Transportation data plate. Located on the
left rear portion of the door panel. Illustrates
prescribed lifting method, location of lifting and tie-
down eyes, and center of gravity. Specifies
dimensions, shipping weight and cubage, towing
speeds, and tire pressure.

(3) Operating instruction plate. Located on the
left front housing side panel Specifies before
starting, starting, and stopping instructions with
cautions to be observed. Also includes lubrication
specifications.

(4) Rotary compressor plate. Located on the
top of compressor drive end cover. Specifies the
compressor model and serial number.

(5) Engine data plate. Located on the left side
of the engine valve rocker cover, Specifies engine
unit number, engine model number, maximum
RPM-no load, and lists optional equipment used on
the engine.

(6) Tool disposition plate. Located on the
under side of the lid of each toolbox. Illustrates the
location of all tools and contents of each toolbox.
Also lists the index item number, Federal Stock
Number, description, quantity of tools and securing
straps.

b. Tabulated Data.

(1) Rotary air compressor unit.

Manufacturer.............. Davey Compressor Company

Model ... ................ 14M250RPV

Type ... Sliding Blade, Air, Rotary,
DED

Part Number . . . . ... ... ... 62963

Seridl Numbers . . . . ........ 9P155-17213 through 9P155-

17248 and 9P155-17583
through 9P155-17587

Air Volume, . . . ... ... ... .. 250 CFM

Air Pressure . . . . ... ... .. .. 100 PsI

Stages . . .. One

Prime Mover . .. ........... Diesel Engine

Oil Filter ... ............... AC Spark Plug Division of
General Motors Corporation
No. 5578294
Type PM13-11

Air Cleaner Assembly . . . . . Donaldson Company, Inc. No.
KAXOO0-0155

1-4

Air Cleaner Element Donaldson Company, Inc. No.
P10-6000

Mounting . . . . . . . . ... ... .. Trailler mounted, 2-wheel,
pneumatic tires

Trailer Chassis . . . . ... .. .. 31/ 2 Ton, 2-wheel, M353
(FSN 2330-542-2831) (Ref.
TM 9-2330-247-14)

Electrical System . . ........... 24 Volts. D. C.
Federal Stock Number . . . . . ... 3820-950-8584
(2) Engine.

Manufacturer Detroit Diesel Engine Division

of General Motors Cor-

poration

Moddl . . .. ... ... .. ... . 5043-5/98
TYPE, o 2-Cycle Diesel
Number of Cylinders . . . . ..4
Bore and Stroke ., . ..3.875 In. x 4.5 In.
Displacement . ., ., 2124 Cu. In.
Compression Ratio . . . . . .. 17 to 1
Oil Pressure Normal at

1800 RPM . . . . . . ... ... 40-60 PSI
Oil Pressure Minimum

alde . .. ... ... ... 30 PSI
Firing Order . . . . ... ...... 1-3-4-2
Fuel Qil . ................ No. 2-D (ASTM D-975)
Governed Speed . . . . . . ...1800 RPM
Ide Speed . . ... .. ... ... 1000 RPM
Horsepower . . . . ... ... .... 80Hp

(3) Engine accessories.
(a) Starting motor.

Manufacturer .Delco-Remy Division of
General Motors Corporation

Part Number . .. .......... 1113208

Type . . .o Corrosion proof

(b) Generator.

Manufacturer .Delco-Remy Division  of
General Motors Corporation

Part Number . . . . ... ... .. 1105993

Type . .. Corrosion proof

(c) Generator regulator.

Manufacturer ................... .. Delco-Remy Division of
General Motors Corporation

Part Number .. . . . . . . . 1118644

Type . . . o Fungus and Corrosion Proof

(d) Oil filter assembly.

Manufacturer . Detroit Diesel Engine Division

of General Motors Cor-

poration
Part Number............. 5134392
Type.. FullFlow......... Full Flow
Element ... ... . ..5573014 ..5573014

(e) Fuel strainer assembly (primary).

Manufacturer . . . ... ... ... AC spak Plug Divison of
General Motors Corporation

Part Number . . . . ... ... .. 5577342

Type . . . ... TL-70

Element.................. 1595655 Type TL-12



(f) Fuel filter assembly (secondary).

Manufacturer ., . . . . . . . .. AC Spark plug Division of
General Motors Corporation

Part Number . . ... ....... 5578475

Type . .. T-7 1IMS

Element................. 5578188

(g) Engine air cleaner.

Manufacturer . . . . . . . . . Donaldson Company, Inc.
Part Number . . .. ......... KAXOO-0155

Type . .o Dry

Element Assembly . . . ... .. P10-6600

(4) Capacities.

Fuel Tank . . . ............ 46 Gallons
Engine Lubrication System
(with Filter) . . .. ...... .. 15 Quarts

Compressor Oil System . . ..32 Quarts
Engine Cooling System 36 Quarts

(5) Overall dimensions, weights and

maximum speeds [(fig. 112).

Overall Length . . .. ........ 210 1/2 Inches
overall Height . . ......... 8 2 Inches

Overall Width . . . . . . . .. 95 7/81nches
Shipping Volume . . ... ........ 961 Cubic Feet
Shipping Weight 8900 Lbs. Approx.
Maximum Highway Speed .. ... .. 60 MPH

Maximum Off-Road Speed .. . . . .. 20 MPH

Bridge Weight Classification .. .. .. Refer to FM5-36)

(6) Nut and bolt torque data.

(@) Torque screws, bolts, and nuts on air
compressor unit assembly as indicated in[table 1-1]

(b) Torque screws, bolts, and nuts on
engine assembly as indicated in[table 1-2]

(7) Wiring diagram. See
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KEY to m (sheet 1 of 2):
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. Charging receptacle

. Batteries

. Starting motor solenoid

. Fuel level gage

Lamp

. Air pressure switch

. Air pressure switch

. Engine shutdown solenoid

. Thermostatic switch

. Water temperature switch

. Engine oil pressure switch

. Fuel pressure switch

. Start pushbutton switch

. Safety pushbutton switch

. Ammeter

. Lamp / fuel level switch

. Instrument panel

. Fuel level sending unit

. Battery-charging generator
regulator

- Battery-charging generator
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Table 1-1. Air Compressor Unit Torque Table

Foot- Foot- Foot-
Size pounds Size pounds Size pounds
1/4-20 6 7/16-20 35 3/4-10 143
1/4-28 8 1/2-13 45 3/4-16 150
5/16-18 11 1/2-20 47 7189 218
5/16-24 12 9/16-12 60 7/8-14 217
3/8-16 20 9/16-18 66 1-8 291
3/8-24 22 5/8-11 104 1-14 322
7/16-14 33 5/8-18 116
Table 1-2. Engine Assembly Torque Table
Standard nut and bolt torque specifications
Size nut Foot- Size nut Foot- Size nut Foot -
or bolt pounds or bolt pounds or bolt pounds
1/ 4-20 7-9 7/16-20 57-61 3/4-10 240-250
1/ 4-28 8-10 1/2-13 71-75 3/4-16 290-300
5/ 16-18 13-17 1/2-20 83-93 7189 410-420
5/ 16-24 15-19 9/16-12 90-100 7/8-14 475-485
3/8-16 30-35 9/15-18 107-117 1-8 580-590
3/ 8-24 35-39 5/8-11 137-147 1-14 685-695
7/ 16-14 46-50 5/8-18 168-178
Exceptions to standard nut and bolt torque
Application Size nut Foot-
or bolt pounds
Injector control shaft bracket bolts 1/4-20 10-12
Cam follower guide bolts 1/4-20 12-15
Governor to flywheel housing bolts 5/16-18 10-12
Idler gear hub and spacer bolts 5/16-18 19-23
Idler gear hub and spacer bolts 3/8-16 40-45
Flywheel housing bolts 3/8-16 25-30
Injector clamps bolts 3/8-16 20-25
Air box cover bolts 3/8-16 12-16
Connecting rod bolts 3/8-24 40-45
Flywheel housing bolts 3/8-24 25-30
Fuel line nuts 3/8-24 12-15
Fuel connector 3/8-24 20-28
Rocker arm bracket bolts 7/16-14 50-55
*Flywheel bolts 1/2-20 110-120
* Main bearing cap bolts 9/16-12 120-130
*Cylinder head bolts 5/8-11 170-180
Blower drive assembly to flywheel housing 3/8-16 20-25
Governor drive gear retaining nut 5/8-18 125-135
Injector filter caps 5/ 824 65-75
Injector nut 15/16-24 55-65
Blower drive gear pilot bolt 5/16-24 25-30
Blower timing gear-to-rotor shaft bolts 5/16-24 25-30
Blower thrust washer retaining bolt 5/ 16-24 25-30
Front end plate cover bolts 3/8-16 20-25
Air inlet adapter-to-blower bolts 3/8-16 16-20
Blower housing bolts 3/8-16 16-20
Blower drive support to blower rear end
plate bolts 3/8-16 20-24
Flywheel housing to blower drive support
bolts 3/8-16 20-24
Blower thrust washer retaining bolt 3/8-24 54-59
Blower end plate-to-block bolts 7/16-14 55-60
Oil filter center studs 40-50
Oil pan drain plug 25-35
Water pump cover 5/16-18 6-7
Tachometer drive cover bolt 7/16-14 30-35
Tachometer drive cover bolt 1/2-13 30-35

. Lubricate at assembly with OE/HDO 30 engine oil






CHAPTER 2

OPERATING INSTRUCTIONS

Section |I. SERVICE UPON RECEIPT OF MATERIEL

2-1. Inspecting and Servicing the Equipment completely assembled two-wheeled, trailer mounted

a. Genera/. The model 14M250RPV Rotary Air unit. Lifting provisions are incorporated on the
Compressor is shipped by the manufacturer as a trailer as shown in[figure 2-1]
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Figure 2-1. Transportation data plate.



b. Unloading.

NOTE
The method of attachment of the air compressor
trailer unit to the transportation equipment will be
determined by the type of carrier used.

( 1) The air compressor trailer unit can be
unloaded by a lifting device or towed from the
carrier. If a lifting device is to be used, connect the
device to the unit as shown ir figure 2-1.

WARNING
The lifting device used must be capable
of lifting a minimum of 6 tons.

(2) Remove all blocks and tie downs that
secure the air compressor trailer unit to the carrier.
Release the parking brakes,

(3) Lift or tow air compressor unit off carrier.

CAUTION
After unloading and locating on desired
sight, reset parking brakes.
¢. Unpacking and Reprocessing.

(1) Remove all crating, blocking, and
protective material.

(2) Remove separately packed components
from air compressor unit.

(3) Carefully unpack components and inspect
for damage. Refer to[paragraph 2-2| for instructions
on installing separately packed components.

(4) Refer to DA Form 2258 (Depreservation
Guide for Vehicles and Equipment ) furnished with
unit and complete reprocessing before any ser-
vicing is attempted.

d. Inspecting Equipment.

(1) Check identification plates for positive
identification of equipment.

(2) Check equipment against packing list.

(3) Inspect for and tighten any loose nuts,
bolts, and screws.

(4) Inspect all controls, instruments, and
gages for damage or loose mounting.

(5) Check all accessories for damage and loose
or missing hardware.

(6) Inspect all electrical wiring for frayed
insulation or other damage. See wiring diagram,

(7) Check condition of fan drive belts. Check
belt tension [(fig. 318) Ensure that fan is securely
mounted and that there is clearance between fan
blades and radiator core and fan guard.

(8) Inspect all piping, air tubing, and hose
assemblies for loose connections or damage.

(9) Check tires for slow leaks or damage.
Correct pressure is 55 PSI.

(10 ) Check external lights for broken glass or
other damage.

e. Servicing Equipment.

(1) Perform daily and before operation
maintenance services[(table 3-11).

(2) Lubricate equipment in accordance with
LO 5-4310-345-12.

(3) Fill fuel tank and engine cooling system.
Refer to tabulated data,| paragraph 1-8 b (4), for
capacities. Refer to[fable 2-1 for antifreeze data.

Table 2-1. Freezing Points, Composition, and Specific Gravities of Military Antifreeze Materials

Lowest Pints of Ethylene
expected inhibited glycol solu-
ambient glycol per tion :speaftw
ravi al
tgrrllzp. coolant 1 Compound, antifreeze arctic 2 e t)',: s
+20 I Issued full strength and ready mixed for 0° to —65° F 1.022
+10 2 temperatures for both initial installation and replenishment of 1.036
0 2% losses. 1.047
—10 3Ya 1.055
—20 3% 1.062
—30 4 1.067
—40 4Y, 1.073
—50 Arctic An- DO NOT DILUTE WITH WATER OR ANY OTHER
—60 tifreeze SUBSTANCE
—75 preferred

1 Maximum protection is obtained at 60 percent by volume (4.8 pints of ethylene glycol per gallon of solution).
2 Military Specificaion MIL-C11755 Arctic type, nonvolatile antifreeze compound is intended for usein thecooling system of liquid-
cooled internal combustion engine. It isused for protection against freezing primarily in Arctic regions where ambient temperature

remains for extended periodsclose to 40 °F or drops below, to as low as -90°F.

3 Use an accurate hydrometer. To test hydrometer, use 1 part ethylene glycol antifreese to 2 parts water. This should produce a

hydrometer reading of 0°F .
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NOTE
Fasten a tag near the radiator filler cap indicating
the type antifreeze and temperature of protection.

WARNING
To prevent serious burns when filling
batteries, take precautions against
spilling electrolyte on clothing or
allowing it to come in contact with skin
or eyes. Use rubber gloves.
(4) Fill batteries with electrolyte to a level of

STEP 1. PLACE END OF HOSE ASSEMBLY
THROUGH OPENING OF HOSE REEL
FLANGE, FROM THE INSIDE. CON-
NECT HOSE END TO ELBOW.

STEP 2. LOOSEN HOSE REEL CLAMP AND

ROLL HOSE ASSEMBLY ON HOSE

REEL, TIGHTEN HOSE REEL CLAMP.

approximately 3/8 inch above plates. Specific

gravity must be a 1.250 or higher when checked
with a hydrometer. (Refer to TM 9-6140-200-15)
(5) For cold weather operation. refer to LO 5-

4310-345-12 and table 2-1}
2-2. Installation of Separately Packed Com-

ponents

a. Remove air service hose assemblies from
toolboxes and install on hose reels as shown in

[figure 2-2]

HOSE
ASSEMBLY (2)

OPENING (2)

HOSE REEL

CLAMP (2) )

1

&

ME 4310-345.14/2.

2§

Figure 2-2. Air service hose assemblies, installation on hose reels.

b. Install fully charged fire extinguisher at a

location convenient to operator access. (Refer to

appendix C.)

c. Fill batteries with electrolyte as described in
e (4). Observe the warning.
2-3. Installation

CAUTION
Locate the air compressor unit in an
area as free of dust and dirt as possible.
A highly contaminated atmosphere
places abnormal load on air cleaners, oil
filters, and compressor, and can result
in an increase in maintenance problems.

a. Tow the air compressor unit to the worksite

and select a location as near level as possible. Out-
of-level shall not exceed 15 degrees in any direction.

b. Set the parking brakes.

Section |II.

2-4. Dismantling for Movement

a. Stop air compressor unit [(fig. 2-1D).

2-4

c. Disconnect air brake hoses, intervehicular
wiring, safety chains, and towbar from towing
vehicle. Secure air hoses to dummy couplings.
Secure intervehicular electrical cable in hanger.

CAUTION

Ensure that side doors are fully secured

when open.

d. Open and secure housing side doors.

e. Connect air hoses and tools to air discharge
connections as required.

WARNING

Do not operate air compressor unit in a

building or any enclosed area unless

exhaust gases are piped outside.

f. Indoor installation procedure is the same as
described in steps a through e above except observe
above warning.

MOVEMENT TO A NEW WORKSITE

b. Remove tools and air hoses from air discharge
connections and stow in toolboxes.
c. Close and secure housing side doors.

HOSE REEL FLANGE

.




NOTE
The air compresser unit is self-contained and
requires no further dismantling for movement to
new worksite.

d. Attach trailer tow bar to towing vehicle
Attach and secure safety chains to towing vehicle.

e. Connect air brake intervehicular hoses to
towing vehicle.

f. Connect intervehicular electrical cable between
air compressor trailer unit and towing vehicle.

Section Il

2-6. General

This section describes the various controls and
instruments and provides the operator/crew
sufficient information to ensure proper operation of
the Rotary Air Compressor Unit, Model
14 M250RPV.

g. Release parking brakes.
CAUTION
Maximum towing speed is 40 miles per
hour over highways and 10 miles per
hour off-road.
h. Test air brakes and lights to ensure proper
operation,
2-5. Reinstallation After Movement

Refer to[ paragraph 2-3 for installation instructions
after movement to new worksite.

CONTROLS AND INSTRUMENTS

2-7. Controls and Instruments
a. Instrument Panel Controls and Instruments

(filg=m).
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Figure 2-3. Instrument panel, controls and instruments.

(1) Air cleaner restriction indicators. These
indicators monitor the air pressure drop through
the air cleaners (engine and compressor intake).
When the pressure drop is satisfactory, the in-
dicators show green. When intake air is restricted
by dirt or any other reason, the indicators show red.
After the restriction is cleared, reset indicators by
pressing down on top of cap until green is showing.

(2) Fuel pressure gage. This gage indicates
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engine fuel pressure. Normal fuel pressure is 70
PSI minimum at 1800 RPM.

(3) Fuel level gage. This gage indicates the
level of fuel in the fuel tank.

(4) Air pressure gage. This gage indicates the
air pressure in the oil separator tank. Normal
operating range is 80 to 105 PSI.

(5) Lamp-fuel level switch. This toggle switch
controls the illuminating and extinguishing of the



Instrument panel lamp. A switch plate indicates the
ON and OFF positions. The switch also activates
the fuel level gage.

(6) Quick start control cable. This control
cable is used to inject cold weather starting aid fuel
into the engine air intake.

N O T E

Do not actuate this control cable at temperatures

above 40° F.

(7) Compressor unloader. This control cable is
used when starting the unit in cold weather. Pull
handle out and lock to permit unit to start with
compressor unloaded. Unlock and push handle in
when operating temperature is achieved.

(8) Engine stop control cable. This control
cable, when pulled all the way out, shuts down the
engine by mechanically moving the fuel rack to the
extreme “fuel off” position.

(9) Engine idle control cable. This control
cable, when pulled all the way out, mechanically
sets the engine control linkage in idle position for
starting. When operating temperature is achieved,
push in control cable.

(10) Safety pushbutton switch. This push-
button type switch overrides the engine oil pressure
safety switch to allow starting of the engine. This
pushbutton must be pressed along with the engine
pushbutton start switch when starting and hold in
until oil pressure is in excess of 10 PSI.

(11) Engine pushbutton start switch. This
pushbutton type switch energizes the starting motor
solenoid for cranking the engine. This pushbutton
must be pressed along with the safety pushbutton
switch when starting.

(12) Oil Pressure gage. This gage indicates
engine lubricating oil pressure. Normal oil pressure

is 40 to 60 PSI at 1800 RPM and 30 PsSI
minimum at idle.

(13) Oil temperature gage. This gage indicates
compressor oil temperature. Normal operating
temperature range is 170° to 220° F after warm-
up.

(14) Ammeter. This gage indicates rate of
battery charge or discharge.

(15) Water temperature gage. This gage in-
dicates the engine water temperature. Normal
operating range after warm-up is 160° to 185° F.

(16) Tachometer-hourmeter. This gage in-
dicates the speed of the engine in revolutions per
minute (RPM). Normal operating range is from
1000 RPM idle to 1800 RPM full speed. The gage
also records elapsed engine running time in hours
and tenths of hours.

b. Safety Circuit Switches [(fig._2-}4).

(1) Air pressure switch. This switch is con-
nected in series between starting motor and starting
pushbutton switch. The air pressure switch
prevents the engine from being started when air
pressure in the system exceeds 10 PSI.

(2) Engine water temperature safety switch.
This switch is a normally open temperature sensing
device which shuts down the engine if engine
coolant reaches an unsafe high temperature. The
switch is wired to the engine shutdown solenoid and
actuates at 220° + 5° F.

(3) Engine oil pressure safety switch. This
switch is a normally closed pressure sensing device
which shuts down the engine if engine oil pressure
drops to an unsafe operating pressure. The switch is
wired to the engine shutdown solenoid. The safety
switch actuates at 10 PSI.
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Figure 2-4. Safety circuit switches.




(4) Thermostatic switch. This switch is a
normally open temperature sensing device which
shuts down the engine if the compressor oil reaches
an unsafe high temperature. The switch is wired to
the engine shutdown solenoid.

(5) Fuel pressure switch. This normally open
switch energizes when fuel pressure reaches 20 PSI,
and actuates the engine shutdown safety citcuit.

(6) Engine shutdown solenoid. This solenoid is
energized to shut down the engine if engine coolant
or compressor oil reaches an unsafe high tem-
perature. The solenoid is also energized if engine oil
pressure drops below safe operating pressure. The
solenoid releases the air shutdown latch which
closes off the engine intake air thereby stopping the
engine.

NOTE

The air shutdown latch must be manually reset
before starting the engine.

(7) Air pressure switch (safety circuit). This
norm ally open switch is connected in parallel with
the fuel pressure switch. It energizes when air
pressure reaches 20 PSI and actuates the engine
shutdown safety circuit.

c. Fuel Tank Sending Unit[(fig. 235). This
sending unit transmits an electrical signal to the
fuel level gage which interprets the signal and
indicates a reading corresponding to the level of the
fuel in the tank.

FUEL TANK
4SENDING UNIT

4

FOR DIESEL FUEL ONLY

(SHOWN WITH FUEL TANK GUARD RMOVED;)
ME 4310-345-14/2.5

Figure 2-5. Fuel tank sending unit.

d. Compressor Oil Level Gag@&Ifig._P»-6).This
gage is a dipstick type and indicates the level of
compressor oil in the oil separator tank. Oil level in
separator must be maintained at FULL level mark
on gage.

COMPRESSOR OIL
LEVEL GAGE "

B ME 4310-345-14/2:6

Figure 2-6. Compressor oil level gage.

e. Engine Oil Level Gage [(fig._2-71). This gage is a
bayonet type dipstick which indicates the oil level

within the engine. The gage is graduated with an
“L” for low and “F” for full. Oil level should be

maintained at the “F” level. When level reaches the
“L” mark, oil shall be added.
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f. Air Discharge Service Valves [(fig_2-8). These
service valves control the output of air from the
minimum pressure valve assembly which is located
on top of the oil separator assembly.

Figure 2-7. Engine oil level gage.
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Figure 2-8. Air discharge service values.
g. Oil Separator Safety Valve [fig. 2-9). This oil separator air pressure. The safety valve opens

valve is a pressure relief type device, normally automatically when oil separator air pressure
closed. Lever may be manually operated to relieve exceeds 125 PSI.

2-11



JOIL SEPARATOR
M SAFETY VALVE

Figure 2-9. Oil separator safety valve.

Section IV. OPERATION UNDER USUAL CONDITIONS

2-8. General

a. The instructions in the information and
guidance of personnel responsible for operation of
the Rotary Air Compressor, Model 14M250RPV.

b. The operator must know how to perform every
operation of which the Rotary Air Compressor,
Model 14 M250RPV, is capable. This section
contains instructions on starting and stopping the
air compressor unit, on operation of the air com-
pressor unit, and on coordinating the basic motions
to perform the specific tasks for which the
equipment is designed. Since nearly every job
presents a different problem, the operator may have
to vary given procedures to fit the individual job.
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2-9. Starting

a. Preparation for Starting.
(1) Perform the necessary daily preventive
maintenance services [(table 3-1).
(2) Check air demand requirements.
b. Starting. Refer td figure 2-10]and start the air
compressor unit.
CAUTION
Operating compressor unit below 80
PSI causes overheating of compressor
and excessive oil consumption.



IR

3 secouns T0 CR kf OVER EN-

“GINE.

. PUSH ENGINE STOP| CABLE ALL
THEWAYIN.

PRESS START PUSHBUTTON AND
SAFETY PUSHBUTTON SIMULTANE-

Figure 2-10. Air compressor unit starting procedures (sheet 1 of 3).



‘PUSH BUTTON

PUSHBUTTON

!
I
!

. CHECK READINGS 'OF ALL ENGINE
AND COMPRESSOR GAGES.

~ STEP 12"’”’ UNIT IS NOW READY FOR USE.
NORMAL OPERATING PRESSURE
RANGE 1S 80 PSI TO 105 PSL.

Figure 2-10. Air compressor unit starting procedures (sheet 2 of 3).
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B COMPRESSOR
UNLOADER

E INSTRUMENT PANEL

NOTE

IF WEATHER IS COLD, PERFORM STEPS 1
THRU 7. PULL COMPRESSOR UNLOADER
CABLE OUT AND LOCK. PULL QUICK-START
CONTROL CABLE OUT FOR 1 TO 2 SECONDS;
THEN, WHILE PERFORMING STEP 8, PUSH IN
QUICK-START CABLE. DO NOT OPERATE
QUICK-START UNTIL START AND SAFETY
PUSHBUTTONS ARE PRESSED. IF ENGINE
DOES NOT START IMMEDIATELY, ACTUATE

‘\p;f,: -

, W "'\~

/M0 BN
RPM -

ME 4310-345-14/2-10 @

QUICK-START AGAIN. WHEN ENGINE IS
RUNNING SMOOTHLY, UNLOCK AND PUSH IN
COMPRESSOR UNLOADER CABLE. IF ENGINE
FALTERS AFTER STARTING,  ACTUATE
QUICK-START CABLE TO KEEP ENGINE
RUNNING.

DO NOT ACTUATE QUICK-START IF TEM-
PERATURE IS ABOVE 40-F.

Figure 2-10. Air compressor unit starting procedures (sheet 3 of 3).
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2-10. Stopping

a. Refer tb figure 2411 and stop the air com-
presser unit.

b. Perform the necessary daily preventive

maintenance services [(table 3-1).

‘B INSTRUMENT PA}

{Tms UNIT IS FITTED im; H SAFE

Figure 2-11. Air compressor unit stopping procedures.

2-11. Operation of Equipment
a. General. The air compressor unit is used in
general construction work for operation of

pneumatic tools. Five discharge connections are
provided for attaching pneumatic tools and ac-
cessories. Two of these connections are on the hose
reels (one on each reel) and three connections
located on the minimum pressure valve assembly
on top of the oil separator.

b. Operating Air Compressor Unit. The air
compressor unit operates automatically after initia
starting and warm-up. Only periodic inspection and
2-16

servicing is required during operating cycle. As the
air demand increases, the compressor output
automatically increases to meet the demand and
maintains a continuous supply of compressed air.
Make certain that demand does not exceed unit
capability of 250 CFM at 100 PSI. The operator
should observe the various gages periodically to
ensure that no malfunction exists and that the unit
is operating properly. The air supply to each
pneumatic tool is controlled by the air discharge
service valves.



Section V. OPERATION UNDER UNUSUAL CONDITIONS

2-12. Operation in Extreme Cold (Below 0° F)

a. Ensure that antifreeze solution is correct for
lowest temperature anticipated. Refer to [table 2-1]
for antifreeze data.

b. Inspect cooling system for leaks and cir-
culation. Correct or report any defect to
organizational maintenance.

c. Keep batteries fully charged. After adding
water to batteries, run engine for at least one hour.

d. Keep fuel tank full when unit is not in
operation. Refer to tabulated data,[paragraph 1-1
8 b, for fuel type and tank capacity.

e. Drain and service fuel filter [(fig._37).

f. Lubricate air compressor unit in accordance
with LO 5-4310-345-12.

g. Allow engine to reach operating temperature
before applying load.

2-13. Operation in Extreme Heat

a. Keep engine cooling system clean and full of
coolant. Inspect cooling system often and correct or
report any leaks or other malfunction to
organizational maintenance.

b. Locate the air compressor unit in a well
ventilated area. Keep side doors open during
operation to promote good air circulation.

c. Keep air compressor unit lubricated in ac-
cordance with! LO 5-4310-345-12.

2-14. Operation

A highly contaminated dusty or sandy area places
an extra load on the air cleaners, oil filters, engine
and compressor with the possibility of increased
wear and maintenance. Therefore, servicing of the
unit must be performed at much shorter intervals as
inspection reveals the presence of contamination in
the oil supplies and air cleaners. The following
steps outline the operating procedures.
WARNING

Do not operate air compressor unit in

an enclosed or sheltered area unless the

exhaust gases are piped outside.

a. Locate air compressor unit in a sheltered area,
if possible. Pipe exhaust gases outside of sheltered
area.

b. Keep entire unit as clean as possible.

c. Lubricate unit in accordance with LO 5-4310-
345-12 except intervals shall be more frequent

in Dusty or Sandy Areas

when inspections indicate service should be per-
formed.

d. Repeatedly check air cleaner restriction in-
dicators and service air cleaners as required dﬂg—._S;]
11).

e. Periodically wet down surrounding area to
help reduce dust.

2-15. Operation Under
Conditions

Rainy or Humid
a. Wipe all exposed areas frequently.
b. Cover air compressor unit when not in
operation.
c. Keep electrical components clean and dry.
d. Inspect air cleaners and oil supplies frequently
for contamination. Service in accordance with [LO
5-4310-345-12.

2-16. Operation in Salt Water Areas

Follow same procedures described in[ paragraph 2-

15.

2-17. Operation in Snow

Follow same procedures described in

15.

2-18. Operation in Mud

a. Position air compressor unit as level as
possible. Out-of-level shall not exceed 15° in any
directional plane.

b. If ground is very soft or miry, place blocks,
boards, or the equivalent under each wheel to
prevent unit from settling.

c. Take necessary precautions to prevent mud or
water from getting inside air discharge hoses and
fittings.

d. Clean air compressor unit thoroughly after
use.

2-19. Operation in High Altitudes

CAUTION

Check unit frequently for overheating

of engine during high-altitude

operation.
This air compressor unit operates satisfactorily at
high altitudes. However, since barometric pressure
(air density) decreases as altitude increases, a slight
loss of compressor efficiency may be noticed at
higher altitudes. This is a normal condition and
cannot be prevented.

Section Vi. OPERATION OF MATERIEL USED IN
CONJUNCTION WITH THE EQUIPMENT

2-20. Diesel Engine Cold Weather Starting Aid

a. Description. The diesel engine cold weather
starting aid (Quick-Start) is a measured-shot
system which contains an ether base fuel mixture.

This fuel mixture, which is highly combustible, is
manually injected into the engine air intake. The

cold weather starting aid consists of the measured-
shot valve, cylinder mounting clamps. atomizer.
control cable, and replaceable fuel cylinder.
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b. Operation.
WARNING
Do not operate cold weather starting aid
at temperatures above 40° F. Do not
puncture or mishandle fuel cylinder.
The cylinder contains an ether base
mixture which is extremely toxic,
volatile, and combustible.
(1) Pull out (Quick-Start) control cable m
3) for one to two seconds to fill chamber in valve
body.
CAUTION
Use only one shot of starting aid fuel for
each engine start. Excessive use of
starting aid fuel can seriously damage
engine.

(2) When engine is cranking, push in control
cable to release starting aid fuel into engine air

intake.
c. Replacement.

(1) Weigh cylinder to determine remaining

2-18

fuel capacity, A full cylinder weighs 37 ounces; an
empty cylinder weighs 17 ounces. To determine
approximately how many starts are left in a
cylinder, allow 5 cc's per shot (39 cc’'s per ounce).
(2) To replace an empty fuel cylinder, loosen
clamps that attach cylinder to housing and unscrew
cylinder from valve. Place new cylinder in valve,
screw cylinder into valve in clockwise direction and
secure cylinder in place with attaching clamps.
d. Maintenance. Refer to figure 3-16 for
maintenance instructions.

2-21. Fire Extinguisher (Monobromotri-
fluoromethane Type)

The monobromotrifluoromethane type fire ex-
tinguisher is generally suitable for all types of fire,
except fires involved with LOX (liquid oxygen )
generating equipment. Refer to TB 5-4200-200-10
for operation and maintenance of the fire ex-
tinguisher.



CHAPTER 3

OPERATOR’'S MAINTENANCE

INSTRUCTIONS

Section |. BASIC ISSUE ITEMS

3-1. Basic Issue ltems
Items issued with or authorized for the Rotary Air

Section |l.

3-2. Detailed Lubrication Information

a. General. Keep all lubricants in closed con-
tainers and store in a clean, dry place away from
external heat. Allow no dust, dirt, or other foreign
matter to mix with the lubricants. Keep all
lubrication equipment clean and ready for use.

b. Cleaning. Keep all external parts not requiring
lubrication clean of lubricants. Before lubricating
the equipment, wipe all lubrication points free of
dirt and grease. Clean all lubrication points after
lubrication to prevent accumulation of foreign
matter.

c. Points of Lubrication. Service the lubrication
points at proper intervals specified on LO 5-4310-
345-12.

CAUTION
Over lubrication may cause equipment
failure or damage to working parts.

d. Operation Immediately After Lubrication.

Section lI.

3-3. General

To ensure that the rotary air compressor unit is
ready for operation at all times, it must be inspected
systematically so that defects may be discovered
and corrected before they result in serious damage
or failure. The necessary preventive maintenance
checks and services to be performed are described
in The item numbers indicate the
sequence of minimum inspection requirements,
Defects discovered during operation of the unit will
be noted for future correction to be made as soon as
operation has ceased, Stop operation immediately if

Compressor Unit, Model 14M250RPV, are listed
in the basic issue items list, appendix C.

LUBRICATION INSTRUCTIONS

Inspect all oil lines, fittings, and filters for leaks
immediately after lubrication and during operation.
e. OE/ HDO and OES Oil.

(1) The crankcase oil level must be checked
frequently since oil consumption may increase at
any time.

(2) The oil may require changing more
frequently than usual during cold weather
operating conditions. These extreme conditions
cause oil contamination by dilution and an increase
in sludge formation.

(3) The oil must be changed at least every 50
hours of operation if the fuel used has a sulphur
content of more than 0.4 percent. The oil filter
change period can remain at the normal specified
time.

f. Oil Filter Service. Service engine oil filter and
compressor oil filter as illustrated irfl_figure 3-5 and
3-6 at intervals specified in[table 3-1]

PREVENTIVE MAINTENANCE CHECKS AND SERVICES

a deficiency is noted during operation which would
dam age the equipment if operation were continued.
All deficiencies and shortcomings will be recorded
together with the corrective action taken on DA
Form 2404 (Equipment Inspection and Main-
tenance Worksheet) at the earliest possible op-
portunity.

3-4. Preventive Maintenance Checks and
Services

Operator’s periodic (daily and weekly ) preveg:ﬁ
maintenance checks and services are listed in
3-1.
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Table 3-1. Preventive Maintenance Checks and Services

Operator
Interval B—Before operation D—During operation
Daily
Item —
No. B D A w Iltem to be inspected Procedure Reference
I % X Radiator assembly Check engine coolant level. Proper |[para_3-5
level is 2 inches below filler neck.
X X Check radiator, hoses, clamps, and |lpara
connections for leaks or other
defects.
X X Check antifreeze level when para—2-17
operating in temperatures below
+32°F.
2 X X X Fuel tank Check fuel level. Use gage on in- |[para_3:60l
strument panel.
X X Check tank for leaks or other defects. [Lfig. 3-2
X X Check cap gasket for damage. fig. 3-2
X Check fuel lines and fittings for leaks [Lfig. 3-2
or other damage.
3 X X Engine crankcase Check oil level. Use dipstick gage. [lpara 3-4; [fig. 3-3|
X Change oil. LO 5-4310-345-12
4 X X X Oil separator Check oil level. Use oil level gage on |[para 3-8; [fig. 3-41
tank.
5 X Engine oil filter Change filter element. [para_3-9;
6 X' | Compressor oil filter Change filter element. [para 3-10; Ifig. 3-6|
7 X X Primary fuel filter Drain approx. 1/4 pint of fuel to |Lpara 3-11;[fig. 3-7
drain off sediment. Change element
every 300 hours.
8 X X Secondary fuel filter Drain approx. 1/4 pint of fuel to |[para—3-11; [fig—3-7]
drain off sediment. Change element
every 300 hours. Drain every 50
hours when operating in tem-
peratures of +32°F and above.
Drain every 10 hours when
operating temperatures below + 32
°F.
9 X X | Drive belts Check for worn, frayed, or cracked |[ara 3-12; [fig. 3-8
belts.
10 X' | Batteries Check battery mounting and cable |[para_3-13; [fig—3-9
connections.
X Check electrolyte level. Correct level [(fig.3-9]
is 3/8 in. above plates.
X Remove corrosion from battery
terminals and lubricate.
X Clean filler cap vent holes.
X Check general condition of batteries.
X Make hydrometer test.
1 X X Engine speed control linkage | Check linkage for freedom of |lpara 3-14; [fig. 3-10
movement.
X Lubricate linkage.
12 X X X X Air cleaners Check restriction indicators. para 3-15; [fig. 3-11
X Clean element and body.
Inspect element.
13 X X Controls and instruments Check for damaged control cables |fig—2-3
and instruments.
X Check for loose mountings.
X Check instruments for proper
operation.
Normal readings are:
Engine oil pressure: 40 to 60
PSI at 1800 RPM
Tachometer-hourmeter: Idle,
1000 RPM governed speed
1800 RPM
Water temperature: 160°—185
°F
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Table 3-1. Preventive Maintenance Checks and Services

operator
Interval B-Before operation D-During operation A-After operation W-Weekly
Daily
ltem T
No. D A w Item to be inspected Procedure Referarce
Controls and instruments- Oil Temperature: 170°—220°F
continued Air pressure: 80-105 PSI fuel
pressure: 70 PSI minimum at
1800 RPM
14 X Engine assembly Check for even running and exhaust |[fable_3-2
smoke for improper combustion.
15 X | Tires Check inflation pressure for missing ; ™
valve caps and wear, 9-2330-247-14
16 X | Brake system Check al air lines and connections. [para 3-17; [fig_3-131 T™
9-2330-247-14
X Check parking brake position.
17 X | Springs Check for broken mounting hardware ™
or spring ledfs. 9-2330-247-14
18 X | X/ Lighting system Check operation of all taillights,[|"para_3-1p;[fig. 3-15
stoplights, clearance lights, and
panel light.
19 X'| Cold weather starting aid Weigh cylinder. Full cylinder weighs| para 3-20; fig. 3-16
37 ounces. Fuel consumption is 5
cCc's per shot.
X Clean atomizer. [para4-21]
X X Check cylinder for hand tightness in
valve.
20 X | Wiring harness Check wiring for damaged con- |[para_4-34
nections and frayed insulation.
21 X | Oil separator safety valve Check for proper operation. para 3-21; fig. 3-17
Safety valve may be manually
operated by lifting lever. Valve
open at 125 PSI automatically to
relieve oil separator air pressure.
22 X | Fire extinguisher Check weight. Refer to TB 5-4200-200.
10 for maintenance.
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3-5. Radiator Service

Service radiator as shown in| figure 3-1

RADIATOR|IE
DRAIN I
ME 4310-345-14/3-1

'B RADIATOR DRAIN

AND FILLER NECK.  STEP 2. OPEN RADIATOR DRAIN TO DRAIN

e OFF COOLANT FOR ADDING OF

E INE COOLANT LEVEL. ANTIFREEZE. CLOSE DRAIN. RE-

PROPER LEVEL IS TWO INCHES FER TO TABEE—2-1 FOR ANTI-
'BELOW FILLER NECK. S FREEZE MATERIALS.

Figure 3-1. Radiator service.
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3-6. Fuel Tank Service
Service fuel tank as shown in[figure 3-2|

A INSTRUMENT PANEL

STEP 1. CHECK FUEL LEVEL GAGE ON
INSTRUMENT PANEL.

B FUEL TANK CAP
STEP 2. REMOVE FUEL TANK CAP AND

FILL TANK WITH PROPER GRADE
N OF DIESEL FUEL

ok S AT

. OPEN FUEL TANK DRAIN TO
DRAIN OFF FUEL. FOR TANK;
SERVICE. ;

Figure 3-2. Fuel tank service.
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3-7. Engine Crankcase Service
Service engine crankcase as shown in_figure 3-3

A OIL LEVEL GAGE
STEP 1. CHECK ENGINE OIL LEVEL GAG
FOR_PROPER CRANKCASE ol

L OIL FILL
CAP

B OIL FILL CAP

STEP 2. FILL CRANKCASE TO PROPER
LEVEL. SEE L05-4310-345-12.

i

"C CRANKCASE DRAIN PL

STEP 3. REMOVE ~CRANKCASE 'DRA
PLUG TO DRAIN OIL FOR O
CHANGE. INSTALL DRAIN PLUG.

Figure 3-3. Engine crankcase service.

3-6



3-8. Oil Separator Service
Service the oil separator as shown ir{ figure 3-4]

DO NOT REMOVE OIL LEVEL GAGE OR OIL
FILL PLUG wsﬁ AIR PRESSURE IN SEPARA-; |

STEP 1.. CHECK OIL SEPARATO
" GAGE FOR PROPER
COILLEVEL,

FILL OIL SEPARATOR
LEVEL. (SEE LOS

Figure 3-4. Oil separator service.
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3-9. Engine oil Filter Service
Service the engine oil filter as shown in[figure 3-5

3-8

'CENTER STUD S

STOP ENG!NE BEFORE SERVICING ENGINE
‘ ‘RVICE AFTER EACH 100

HEAD USING A CLEANIK
CONFORMING TO FED!

- KET. INSTALL SHELL ASSE
TIGHTEN CENTER'
LB/FT TORQUE.

Figure 3-5. Engine oil-filter service.



3-10. Compressor Oil Filter Service
3Seré/ice the compressor oil filter as shown in[figure]

BN SHELL ASSENBLY It

~ UNDER COMPRESSC

~ REMOVE DRAIN P
 ASSEMBLY AND DRA
- ,PLACE DRAIN PLUG.

kmovs " SHELL ‘ASSEMBLka AND
ELEMENT. e

FP ._CLEAN SHELL ASSEMBLY
~ HEAD USING A CLEANING SOLV
~ CONFORMING TO FEDER
f FICATION P-D—680

; 'INSTALL NEW ELEMENT AND GA
KET. INSTALL SHELL ASSEMBLY,

L . TIGHTEN CENTER STUD TO 45-55
STOP ENGINE BEFORE SERVICING COM- | g/FT TORGUE. ;
PRESSOR OIL FILTER. SERVICE AFTER EACH i

100 HOURS OF OPERATION.

Figure 3-6. Compressor oil filter service.
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3-11. Primary and Secondary Fuel Filter
Service
Service the engine primary and secondary fuel

filters as shown if_figure 3-7]

_ STEP 2. UNSCREW AND REMOVE cav
 BOLT. REMOVE SHELL AS
 AND ELEMENT.

~ CONFORMING TO F,E;
~ FICATION P-D-680
~ DIESEL FU

INSTALL NEW ELE

, . KETS. FILL SHELL
Y. CLOSE  AND INSTALL SHELL
o  SECURE  WITH (O

3-10 Figure 3-7. Primary and secondary fuel filter service.



3-12. Drive Belt Service
Service the drive belts as shown infigure 3-8

FAN AND WATER PURP BELTS B GENERATOR BELTS.

ECK DRIVE BELTS FOR WEAR,  STEP 2. CHECK BELT TENSION. REFER TO
' FRAYING, AND CRACKING, L FIGURE—'4-6 FOR ADJUSTMENT,

Figure 3-8. Drive belt service.
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3-13. Battery Service
Service the batteries as shown if_figure 3-9]

VENT HOLE.

FILL BATTERY CELLS WITH DIS-

STEP 1. REMOVE FILL CAP (12). CLEAN STEP 3. CLEAN TERMINALS (4) AND COAT

STEP 2.
TILLED WATER TO A LEVEL OF

LEDGE ONLY.)

Figure 3-9. Battery service.

3-12

3/8 INCH ABOVE PLATES. (FILL TO

FILL CAP (12)

s

B ME 4310-345-14/3

LIGHTLY WITH LUBRICANT. CLEAN
BATTERIES (2) WITH WATER OR A
SOLUTION OF SODIUM BICARBON-
ATE. DO NOT ALLOW THE BICAR-
BONATE SOLUTION TO ENTER OR
MIX WITH THE ELECTROLYTE IN
THE CELLS.



3-14. Speed Control Linkage Service

Service the speed control link age as shown in[figurg
3-10.

STEP 1. WIPE CLEAN ALL LEVER ARMS, LUBRICATE ARMS, BALL JOINTS,
PIVOT POINTS, RETURN SPRING, STOP BLOCK, SPRING, AND PIVOT
AND CONTROL RODS USING A POINTS. SEE L05-4310-345-12.
CLEANING SOLVENT CONFORMING e e

TO FEDERAL SPECIFICATION

P-D-680. DRY THOROUGHLY.

Figure 3-10. Speed control linkage service.
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3-15. Air Cleaner Service

Service the engine and compressor air cleaners as
shown in[figure 3-11].

 NOTE

THE FOLLOWING SERVICE INSTRUCTIONS
ARE APPLICABLE TO BOTH THE ENGINE
AND COMPRESSOR AIR CLEANERS. DO NOT
SERVICE THE AIR CLEANERS WHILE ENGINE

IS OPERATING.

STEP 1. LOOSEN CLAMP SECURING CUP
' ASSEMBLY TO BODY ASSEMBLY.

PULL OUTWARD ON CUP ASSEMBLY
AND REMOVE ELEMENT.

STEP 2.

 NOTE
DO NOT CLEAN_. BODY WITH COMPRESSED AIR.

STEP 3. CLEAN CUP ASSEMBLY WITH A
CLEANING SOLVENT CONFORMING

ME 4310.345-14/3-11
j ‘

TO FEDERAL SPECIFICATION
/P-D-680. DRY THO ROUGHLY.

'STEP 4. REFER TO PARA—®18 FOR ELE-

EMENT CLEANING.
i

STEP 5. INSTALL ELEMENT INTO BODY
| ASSEMBLY. INSTALL NEW GASKETS,

STEP 6./ INSTALL CUP = ASSEMBLY AND
| SECURE WITH CLANP.
f NOTE
INSTALL CUP ASSEMBLY WITH ARRONWS
POINTING UPWARD. |

~ STEP 7. RESET RESTRICTION INDICATORS

E ON INSTRUMENT PANEL BY DE-
i PRESSING TOP RESET. (FIG—2:2.)

Figure 3-11. Air cleaner service.
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3-16. Tire Service

Service tires as shown in| fiqure 3-12.

VALVE STEM

NUT (6)

. STEP3. FOR

STEP 1. CHECK FOR AND TIGHTEN ANY

LOOSE NUTS

| NOTE

DO NOT CHECK AIR PRESSURE JUST ER
UNIT HAS BEEN TOWED FOR A LONG%DIS-

' TANCE AND TIRES ARE WARM.

STEP 2. CHECK EACH TIRE FOR PROPERE

INFLATION. AIR PRESSURE IN
_SHALL BE 55 PSI.

”j CHASS!S MAINT

ME 4310-345.14/3.12

T0 ,TM; 9-2330-247

Figure 3-12, Tire service.

3-17. Parking Brake Service

Service the parking brake as shown in figure3-13.

PARKING BRAKE|
HAND LEVER (2)

STE 3 FOR TRAILER CHASS!S M

ME 4310- 345 14/3

NANCE REFER (TQ;«TM 9-2330-2;

Figure 3-13. Parking brake service.

3-15




3-18. Trailer Spring Service
Service the trailer springs as shown in[figure 3-14]

PARKING BRAKE BEL

I TRAILER SPRINGS (2)

" BROKEN LEAVES, SHACKLES, AND
BRACKETS. | ;

STEP 2. FOR TRAILER CHASSIS MAINTE-
" NANCE REFER TO TH 9-2330247-14

Figure 3-14. Trailer spring service.
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3-19. Lighting System Service
Service the lighting system as shown if_figure 3-15]

ME 4310-345-14/3.15

B STOP AND TURN TAILLIGHT ASSEMBLI

STEP 1. REMOVE SCREWS AND DOOR FRO

STOP AND TURN TAILLIGHT BEING
SERVICED. REPLACE BULBS
A CLEARANCE LIGHTS (TYP) REQUIRED.

NOTE

STEP 1. REMOVE SCREWS. REMOVE LENS  MAKE CERTAIN THAT GASKET IS SEATE
AND DOOR AS A UNIT. | S PROPERLY WHEN DOOR IS INSTALL”

STEP 2. REPLACE BULB AND

TALL  STEP2. INSTALL DOOR
LENS AND DOOR. INSTALL SCREWS, o

i SCREWS.

Figure 3-15. Lighting system service (sheet 1 of 2)

3-17



3-18

.;MREMOVE SCREWS AND DOOR FROM

~ BLACKOUT  TAILLIGHT BEING
_SERVICED. REPLACE BULBS AS
- REQUIRED.

AIN THAT GASKET IS SEATED

~ WHEN DOOR IS INSTALLED«

NSTALL DOOR AND SECURE WITH

INSTRUMENT [
PANEL LANP

D INSTRUMENT PANEL LAM |

. TURN PANEL LAMP CAP COUNTE
CLOCKWISE AND REMOVE.

STEP 2. REPLACE BULB AND INSTA
PANEL LAMP CAP. o

Figure 3-15. Lighting system service (sheet 2 of 2).



Table 3-2. Trouble-Shooting-Continued

Malfunction

Probable Cause

Corrective Action

5. Engine knocks, develops excessive
noise, or vibration.

6. Engine stops suddenly.

7. Engine has low or no oil pressure

8. Engine overheats.

9. Engine exhaust excessively black
or gray.

a. Engine oil level low.
b. Improper fuel grade.
c. Engine mounting boks loose.
d. compressor vibrating.

e. Other causes.

a. Out of fuel.
b. Fuel filters dirty or clogged.

c. Water or dirt in fuel system.

d. Engine overheating (safety switch
shutoff ).

e. Low oil pressure (safety switch
shutoff).

f. Air in fuel lines.

g. Air compressor overheating (safety
switch shutoff).

h. Defective safety switch or defective
air shut down valve.

i. Other causes.

a. Oil level in crankcase too low.

b. Improper lubricating oil.

c. Defective oil pressure gauge.

d. Other causes.

a. Engine coolant level too low.

b. Dust or dirt collected on radiator
core external surfaces.

c. Oil supply in crankcase too low

d. Fan drive belts slipping or broken
e. Other causes.

Air cleaner clogged.

a. Fill crankcase in accordance with
LO 5-4310-345-12.

b. Drain fuel tank. Fill tank with
proper grade of fuel [(para_1-8).

c¢. Tighten engine mounting bolts (see
torque data[ table 1-P).

d. See noisy compressor operation,
trouble number 19.

e. Refer other causes to
Organizational, Direct Support,
or General Support Maintenance
personnel.

a. Fill fuel tank with proper grade of
fuel [(para_1B).

b. Service fuel filters [{fig. 3-F).

c. Drain fuel tank. Fill tank with
uncontaminated fuel. Clean fuel
lines. Service fuel filters [fig—3-17).

d. Check engine coolant level
1). Inspect radiator hoses for
leaks. Check water pump drive
belt adjustment[{fig—3-9 ).

e. Check crankcase oil level. Fill in
accordance with LO 5-4310-345-
12.

f. Purge fuel filters and fuel lines.
Tighten connections.

g. Low compressor oil level. Fill in
accordance with LO 5-4310-345-
12. Dirty air compressor oil filter.
Service compressor oil filter
[3-6]). Dust or dirt collected on oil
cooler core external surface. Blow
off all dirt and dust.

h. Replace safety switch and/or
shut down valve. Refer to
Organizational Support
Maintenance personnel.

i. Refer other causes to
Organizational, Direct Support,
or General Support Maintenance
personnel.

a. Fill crankcase in accordance with
LO 5-4310-345-12.

b. Drain crankcase. Fill with proper
Lubricating oil in accordance with
LO 5-4310-345-12 [fig._3-B).

c. Replace oil pressure gauge
44).

d. Refer other causes to
Organizational, Direct Support,
or General Support Maintenance
personnel.

a. Service radiator [(fig._3-1).

b. Blow off all dust and dirt.

c. Fill crankcase in accordance with
LO 5-4310-345-12 [ffig._3-B).

d. Service drive belts [(fig._3-B).

e. Refer other causes to
Organizational, Direct Support,
or General Support Maintenance
personnel.

Service air cleaner [(fig—3-111).
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Table 3-2. Troubleshooting—Continued

Malfunction

Probable Cause

Corrective Action

10. Engine exhaust excessively white
or blue.

11. Excessive engine oil con-
sumption.

12. Engine fails to stop.

13. Excessive fuel consumption.

14. Engine stalls at low speed.

15. Valve train clicking noise.

16. Engine oil in coolant or coolant in
engine oil.

17. Premature engine wear.

18. Compressor overheats.

3-22

a. Crankcase oil level too high.
b. Improper fuel grade.
c. Air in fuel system.

d. Fue filters dirty or clogged.
e. Other causes.

a. Crankcase oil level too high.

b. Other causes.

a. Engine stop cable broken or out of
adjustment.

b. Other causes.

a. Lesk in fuel system.

b. Improper fuel grade.

c. Other causes.

a. Air in fud system.

b. Fuel filters dirty or clogged.
c. Other causes.

a Engine oil level low.

b. Other causes.

Defective engine oil cooler or other
causes.

a. Defective engine air cleaner.
b. Dirt in lubricating oil.

c. Other causes.

a. Dirty compressor oil filter element.

b. Dust or dirt collected on oil cooler
core external surfaces.
c. Compressor oil level low.

o

Avoid overfilling. Determine cause
and drain excess oil.

b. Drain fuel tank. Fill tank with
proper grade of fuel [(para_1-B).

c. Purge fuel filters and fuel lines.
Tighten connections.

d. Service fue filters [(fig__3-F).

e. Refer other causes to

Organizational, Direct Support,

or Genera Support Maintenance

personnel.

0. Avoid overfilling. Determine cause
and drain excess oil.

b. Refer other causes to
Organizational, Direct Support,
or Genera Support Maintenance
personnel.

g. To stop engine, manualy actuate
air shutdown latch [fig.2-11).
Refer malfunction to proper
maintenance pereonnel.

b. Refer other causes to
Organizational, Direct Support,
or Genera Support Maintenance
personnel.

a. Check fuel filters, fud lines, and
fuel tank for leaks. Tighten
connections.

b. Drain fuel tank. Fill tank with
proper grade of fuel [(para_1-B).

c. Refer other causes to
Organizational, Direct Support,
or General Support Maintenance
personnel.

a. Purge fuel filters and fuel lines.
Tighten connections.

b. Service fue filters [(fig—_3T).

c. Refer other causes to
Organizational, Direct Support,
or Genera Support Maintenance
personnel.

a Fill crankcase in accordance with
LO 5-4310-345-12.

b. Refer other causes to
Organizational, Direct Support,
or Genera Support Maintenance
personnel.

Refer this trouble to Organizational,
Direct Support or General
Support Maintenance personnel.

a. Service air cleaner [fig._3-11).

b. Locate and correct source of dirt
entry. Change oil. Service oil
filter (fig—3=51).

c. Refer other causes to
Organizational, Direct Support,
or Genera Support Maintenance
personnel.

a. Service compressor oil filtef (fig. 31
6).

b. Blow off al dirt and dust.

c. Fill oil separator to proper level in
zi%cordance with LO 5-4310-345-



Table 3-2. Troubleshooting—Continued

Malfunction

Probable Cause

Corrective Action

18. Compressor overheats—

continued

19. Noisy compressor operation.

20. Compressor not operating to full
capacity or pressure.

21. Condensate and / or emulsion in
oil separator.

22. Excessive compressor oil con-
sumption.

d. Other causes.

a. Compressor oil level low.

b. Other causes.

a. Compressor air cleaner dirty or
clogged.
b. Other causes.

a. Unusually low oil temperature and
high humidity.

b. Other causes.

a. Compressor oil system overfilled.
b. Other causes.

d. Refer other causes to
Organizational, Direct Support,
or General Support Maintenance
personnel.

a. Fill oil separator to proper level in
accordance with LO 5-4310-345-
12.

b. Refer other causes to
Organizational, Direct Support,
or General Support Maintenance
personnel.

a. Service compressor air cleaner (fig.

b. Refer other causes to
Organizational, Direct Support,
or General Support Maintenance
personnel.

a. If this is a climatic condition,
replace oil with a non-detergent
oil. Refer to LO 5-4310-345-12.

b. Refer other causes to
Organizational, Direct Support,
or General Support Maintenance

personnel.
a. Drain oil separator to proper level.
b. Refer other causes to

Organizational, Direct Support,
or General Support Maintenance
personnel.

Section V. MAINTENANCE OF ENGINE OIL FILTER

3-23. General

The engine oil filter is a full-flow, replaceable

3-24. Engine Oil Filter

a. Removal. Remove the engine oil filter from the

element type. All of the oil supplied to the engine
passes through this filter. The larger foreign
particles are removed without restricting the
normal flow of oil. The full-flow filter element shall
be changed as specified in_LO 5-4310-345-12.

engine as shown in[figure 3-18|

b. Cleaning. Clean the engine oil filter com-

ponents as specified in_figure 3-18]

c. Installation. Install the engine oil filter on the

engine as shown in[figure 3-18]
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DRAIN PLUG 8
CENTER STUD &=

= OVAL

STEP 1. REMOVE DRAiN PLUG AND DRAlN
- THEOIL.

STEPZ REMOVE CENTER STUD, FILTER
. SHELL, AND FiLTE\R ELEMENT

ME 4310-345-14/3-18

. PLACE NEW GASKET IN FILTER
BASE.

. POSITION THE SHELL AND ELE-

MENT ON THE GASKET AND TIGHT-

~ EN CENTER STUD CAREFULLY TO

Figure 3-18. Engine ail filter, removal and installation.

3-24



RVEMOV‘}AL': R
STEP 1. REMOVE DRAIN PLUG FROM CEN-

Section VI. MAINTENANCE OF COMPRESSOR OIL FILTER

General

The compressor oil filter is a full-flow, replaceable
element type. All of the oil in the compressor oil
system passes through this filter. Foreign particles
are removed from the oil without restricting the
normal flow. The filter element shall be changed as
specified in_ LO5-4310-345-12.

TER STUD AND DRAIN OIL.
REMOVE CENTER STUD, FILTER

SHELL,: AND FILTER ELEMEN
FROM BASE. DISCARD GASKET AND

ELEMENT.
EAN

ON CENTER STUD.

3-26. Compressor Oil Filter

a. Removal. Remove the compressor oil filter as
shown if_figure 3-19]

b. Cleaning. Clean the compressor oil filter as
specified in[figure 3-19]

c. Installation. Install the compressor oil filter as
shown in[figure 3-19]

. PLACE NEW GASKET IN FILTER

RASF

LS T 2 R

. POSITION THE SHELL AND ELE-

o Bl b TN VW

MENT ON THE GASKET AND TIGHT-
EN CENTER STUD CAREFULLY TO

el N N bni V& i PPV EIEN e U Nl T o N\l

PREVENT DAMAGE TO GASKET OR
CENTER STUD THREADS. -

VeI ¥ 1 b AW FEEEN

NOTE

AFTER COMPRESSOR IS OPERATING, CHECK
FOR OIL LEAKS. |

Figure 3-19. Compressor oil filter, removal and installation.
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Section VII.

3-27. General

The engine fuel system contains two fuel filters.
The primary filter is located in the system between
the fuel tank and the fuel pump inlet port. The
secondary filter is located between the fuel pump
and the fuel manifold (integral with the cylinder
head). A check valve is instaled on the inlet side of
the primary filter to prevent fuel drain-back to the
tank when the engine is not running. Both filters
are replaceable element type and are basically the
same in construction. The primary filter functions
under suction and the secondary under pressure.
The primary filter removes the larger fuel impurity
particles; the secondary removes small foreign
particles.

3-26

MAINTENANCE OF ENGINE FUEL FILTERS

3-28. Engine Fuel Filters

a. Removal. Remove fuel filter, either primary or
secondary, as shown in[figure 3-20]

b. Cleaning. Clean fuel filters as specified in
[figure 3-20]

c. Installation. Install fuel filter, either primary
or secondary, as shown in_figure 3-20]|

d. Checking for Leaks. Remove the fuel return
line at the restricted fitting on the fuel manifold
(fig. _4-4). Attach a test hose assembly to the
restricted elbow fitting and place the opposite end
of the hose assembly in a container of fuel. Start the
engine and if bubbles appear coming from the end
of the hose in the container, the primary fuel filter is
leaking. Inspect the shell gasket and tighten all
connections.



SECONDARY W
| FUEL FILTER et

L B
D -

- %

DRAINCOC

B PRIMARY |
FUEL FILTER

 DRAINCOCK

- e

ME 4310-345-14/3-20

REMOVAL
CAUTION

PROVIDE SHIELDING FOR WIRING HARNESS
DURING FILTER CHANGE. FUEL OIL CAN
PERMANENTLY , DAMAGE  ELECTRICAL
INSULATION. -

STEP 1. WITH ENGINE STOPPED, PLACE

~ A CONTAINER UNDER FILTER AND

' OPEN DRAINCOCK. LOOSEN COVER
BOLT JUST ENOUGH TO ALLOW
FUEL OIL TO DRAIN FREELY.
WHEN DRAINING STOPS, CLOSE
DRAINCOCK.

STEP 2. HOLD THE SHELL, 'UNSCREW COV-
ER BOLT, REMOVE SHELL AND
ELEMENT. REMOVE AND DISCARD
ELEMENT, SHELL GASKET, AND
COVER BOLT GASKET.

STEP 3. WASH SHELL THOROUGHLY WITH
CLEAN FUEL OIL AND DRY WITH
COMPRESSED AIR. o
) ) |

INSTALLATION

 NOTE

THOROUGHLY SOAK THE FUEL FILTER ELE-

- MENT IN CLEAN FUEL OIL BEFORE INSTAL-

LATION. THIS WILL EXPEL ANY AIR EN-
TRAPPED IN ELEMENT AND IS CONDUCIVE

O FASTER INITIAL ENGINE START.

STEP 1. INSTALL NEW FILTER ELEMENT
OVER SHELL STUD AND PUSH DOWN
AGAINST ELEMENT SEAL.

STEP 2. FILL SHELL ABOUT TWO-THIRDS
FULL WITH CLEAN FUEL OIL.
PLACE NEW SHELL GASKET ON
TOP OF SHELL. PLACE NEW COVER
BOLT GASKET ON COVER BOLT.

STEP 3. PLACE SHELL AND ELEMENT IN-
- TO POSITION UNDER COVER.
START COVER BOLT INTO SHELL
STUD. WITH SHELL AND ELEMENT
PROPERLY POSITIONED, - TIGHT-
EN COVER BOLT JUST TIGHT E-
NOUGH TO PREVENT FUEL LEAK-

AGE. |

|

STEP 4. REMOVE PIPE PLUG FROM TOP OF
COVER AND FILL SHELL WITH
CLEAN FUEL OIL. REPLACE PIPE
PLUG.

STEP 5. START THE ENGINE (PARE—2-9)
AND CHECK FOR FUEL LEAKS
(PARA—3=284).

Figure 3-20. Fuel filters, removal and installation,
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Section VIII. MAINTENANCE OF STORAGE BATTERIES

3-29. General

The two storage batteries supplied are each 12 volt
type connected in series to provide a 24 volt electric
starting source. They are located in the right front
toolbox. A 24 volt charging receptacle is also
provided in the front side of this toolbox for con-
nection of a battery charging cable.

3-28

3-30. Storage Batteries TM 9-6140-200-15)
a. Inspection. Inspect the storage batteries as
shown in[figure 3-21]
b. Cleaning. Clean battery terminals as specified
in [figure 3-21]
c. Filling. Fill batteries as specified im

21



INSPECTION
WARNING

AVOID CONTACT WITH BATTERY ELECTRO-
LYTE ON CLOTHING AND FLESH. USE PRO-
TECTIVE CLOTHING.

STEP 1. INSPECT BATTERIES FOR GEN-

ERAL CONDITION SUCH AS EVI-
DENCE OF CRACKS IN CASE, BRO-

KEN TERMINALS, AND PLUGGED OR

MISSION FILL CAPS.

STEP 2. INSPECT TERMINALS AND BAT-
TERY CABLE CLAMPS FOR COR-
ROSION.

STEP 3. CHECK CABLE CLAMPS FOR TIGHT

CONNECTION ON TERMINALS.

STEP 4. INSPECT BATTERY MOUNTING.
WINGNUTS ARE TO BE SECURED
AND BATTERY RETAINER TIGHT.
STEP 5. CLEAN TERMINALS AND CABLE
CLAMPS AND LUBRICATE IN AC-

i ME 4310-345-14/3-21

CORDANCE WITH LO5-4310-345-12.
CLEAN BATTERIES WITH WATER
OR A SOLUTION OF SODIUM BICAR-
BONATE. DO NOT ALLOW THE
BICARBONATE SOLUTION TO EN-
TER OR MIX WITH THE ELECTRO-
LYTE IN THE CELLS.

STEP 6. CHECK SPECIFIC GRAVITY OF

ELECTROLYTE WITH HYDROME-
. TER. SPECIFIC GRAVITY SHALL
~ BE 1.250 OR HIGHER.

FILLING

STEP 1. REMOVE FILL CAPS (24). MAKE
CERTAIN VENT HOLES ARE NOT
PLUGGED.

STEP 2. FILL CELLS WITH D!ST!LLED WA-
TER, AS NECESSARY, TO A LEVEL
3/8 INCH ABOVE PLATES.

STEP 3. START ENGINE AND
ALLOW TO RUN FOR APPROX. ONE

HOUR AFTER FILLING BATTERIES.

Figure 3-21. Storage batteries, inspection and filling.
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Section IX. MAINTENANCE OF COLD WEATHER STARTING AID

3-31. General

The cold weather starting aid provides a means of
injecting a highly combustible fuel mixture into the
engine air intake to aid in starting the engine when
ambient temperatures are below +32°F. The
fuel, an ether base mixture, is stored in a meta
cylinder that has a capacity of 790 cubic cen-
timeters. The cylinder is approximately 95 percent

expendable. The fuel cylinder mounts to a valve
assembly which is actuated by the control cable

(Quick-Start) mounted on the instrument panel.
REMOVAL

STEP 1. LOOSEN AND REMOVE WINGNUTS,
LOCKWASHERS, AND CLAMPS.

", WARNING

DO NOT PUNCTURE OR MISHANDLE FUEL
'CYLINDER. THIS CYLINDER CONTAINS AN

ETHER MIXTURE WHICH IS EXTREMELY
TOXIC VOLATILE, AND COMBUSTIBLE.

STEP 2 UNSCREW AND REMOVE FUEL CYL-
INDER FROM VALVE ASSEMBLY.
DISCARD GASKET. f

B ——— - o o

. SCREW VALVE CAP ON VALVE AS-
SEMBLY UNTIL NEW FUEL CYLIN-
DER IS TO BE INSTALLED.

INSTALLATION

REMOVE VALVE CAP FROM VALVE

ACCoMDY VYV
MIJaMiIL. & .

STEP 1

NOTE

DO NOT OVERTIGHTEN FUEL CYLINDER IN
VALVE ASSEMBLY.

STEP 2 INSTALL NEW VALVE GASKET AND.
FUEL CYLINDER IN VALVE ASSEM-
BLY. SCREW IN UNTIL HAND TIGHT.

INSTALL - CLAMPS AND SECURE
WITH LOCKWASHERS AND WING-
NUTS.

STEP 3.

Each actuation of the valve lever injects a measured
shot of 5 cubic centimeters of fuel into the engine
intake air stream, The fuel mixture travels via
copper tubing from the valve to an atomizer on the
intake manifold,

3-32. Fuel Cylinder

a. Removal. Remove the cold weather starting
aid fuel cylinder as shown in[figure 3-22
b. Installation, Install the cold weather starting

aid fuel cylinder as shown i

Luunw»nnx&w ?
CLAMPS (2)

Ee

ME 4310-345-14/3-228

Figure 3-22. Cold weather starting aid fuel cylinder, removal and installation.
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CHAPTER 4

ORGANIZATIONAL MAINTENANCE

INSTRUCTIONS

Section |I.

4-1. Inspecting and Servicing the Equipment

Refer to[paragraph 2-11for inspecting and servicing

the rotary air compressor unit.

4-2. Installation of Separately Packed Com-
ponents

Refer to[paragraph 2-2]for installation of separately
packed components.

Section |I.

4-4. Dismantling for Movement

Refer to [paragraph
movement to a new worksite.

Section |lI.

4-6. Tools and Equipment

Items issued with or authorized for the rotary air
compressor unit are listed in the basic issue items
list, appendix C.

4-7. Special Tools and Equipment

There are no special tools and equipment required

2-4] for dismantling for

SERVICE UPON RECEIPT OF MATERIAL

4-3. Installation

Refer to for installation of rotary air

compressor unit.

MOVEMENT TO A NEW WORKSITE

4-5. Reinstallation After Movement

Refer to[paragraph 2-3] for installation instructions

after movement to a new worksite.

REPAIR PARTS, SPECIAL TOOLS, AND EQUIPMENT

for organizational maintenance of the rotary air
compressor unit.

4-8. Maintenance Repair Parts

Repair parts and equipment are listed and
illustrated in TM 5-4310-345-24P for the
pneumatic outfit and TM 9-2330-247-14 for the
trailer.

Section V. LUBRICATION INSTRUCTIONS

4-9. General

a. This section contains lubrication instructions
which are supplemental to, and not specifically
covered in, the lubrication order.

b. In addition to detailed instructions below,
refer to LO 5-4310-345-12.

4-10. Detailed Lubrication Information

a. General. Keep all lubricants in closed con-
tainers and store in a clean, dry place away from
external heat. Allow no dust, dirt, or other foreign
matter to mix with the lubricants. Keep all
lubrication equipment clean and ready for use.

b. Cleaning. Keep all external parts not requiring

lubrication clean of lubricants. Before lubricating
the equipment, wipe all lubrication points free of
dirt and grease. Clean all lubrication points after
lubrication to prevent accumulation of foreign
matter.
c. Points of Lubrication.
CAUTION
Overlubrication may cause equipment
failure or damage to working parts.
(1) Service the lubrication points at proper
intervals specified on LO 5-4310-345-12.
(2) Lubricate engine speed control linkage as
shown in[figure 4-1]
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STEP 1. WIPE CLEAN ALL ARMS,  PIVOT

POINTS, ‘AND RODS WITH SOLVENT
CONFORMING TO FEDERAL SPECI-
FICATION P-D-680 OR EQUIVALENT.
DRY THOROUGHLY.

STEP 2. .USING OIL CAN, APPLY 3 TO §
DROPS OF ENGINE OIL TO PIVOT
ARM, -BALL JOINTS, 'STOP BLOCK,
: SPR!NG AND OTHER PIVOT POINTS. .

NOTE

REFERENCE L05-4310.345-12 FOR LUBRI- |
CANTS. . i

R ' E 4310- 305-10/8.1

ST WK

Figure 4-1. Speed control linkage lubrication.

shown in figuwre—222,

& k,éjSTEP 1. REMOVE FUEL CYLINDER. REFER

TO FIGURE=3-22. USING OIL CAN,
APPLY 3 TO 5 DROPS OF ENGINE
OIL AROUND THE PUSHER PIN
UNDER THE GASKET.

. APPLY A FEW DROPS OF ENGINE
OIL TO ACTUATOR CABLE.

~ACTUATE THE VALVE WITH THE
' CABLE TO DISTRIBUTE OIL ON
(CABLE AND ALLOW OIL TO RUN
DOWN THROUGH VALVE.
EXCESS OIL OFF CABLE AND
VALVEASSEMBLY.

NSTALL FUEL CYL!NDER RE
0 FlGBR‘E%:‘ZZ

o | NOTE .
‘EFERENCE LO5-4310-345-12 FOR LUBR
CANTS f.;l:"

Figure 4-2. Cold weather starting aid lubrication.
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(4) Starting motor, generator, water pump,
and fan hub. These engine components have sealed
bearings and require no lubrication.

Section V. PREVENTIVE MAINTENANCE CHECKS AND SERVICES

4-11. General 4-12. Preventive Maintenance Checks and
This section contains preventive maintenance Services
checks and services for organizational level. Organizational periodic preventive maintenance

Operator preventive maintenance checks and checks and services are listed in _table 4-1]
services are listed in[_table 3-1

4-3



Table 4-1. Preventive Maintenance Checks and Services

Item

Interval

org.

M—Monthly

Q-Quarterly

<

Item to reinspected

Procedure

Reference

0 ~NO O,

10

11

12

13

14

4-4

XX X X XXXX X X X

XX

X X XXX X

XXX XXXXX

XXX

XXX X s X OXXXX X X X|o

XXX OXXXXXX X X XXX X

XXX

Radiator assembly

Fuel tank

Engine crankcase

Oil separator

Engine oil filter
Compressor oil filter
Primary fuel filter
Secondary fuel filter

Drive belts

Batteries

Speed control linkage

Air cleaners

Controls and instruments

Engine assembly

Check engine coolant level.
Proper level is 2 inches below filler neck.
Check radiator, hoses, and connections for
leaks or defects.
Check antifreeze level when operating in
temperatures below +32°F.
Check fuel level. Use gage instrument panel.
Check tank for leaks or other defects.
Check cap gasket for damage.
Check fuel lines and fittings for leaks or other
damage.
Check oil level. Use dipstick gage. Fill or
change oil as necessary.
Clean crankcase breather. Wash with clean
diesel fuel.
Check oil level. Use oil level gage on tank.
Change oil (every 500 hours ).
Change filter element.
Change filter element.
Change filter element every 300 hours.
Change filter element every 300 hours. Drain
every 50 hours when operating in tem-
peratures of +32°F and above.
Drain every 10 hours when operating in
temperatures below +32°F.
Check for worn, frayed, or cracked belts.
Check for proper belt adjustment.
Check battery mountings and cable con-
nections.
Check electrolyte level. Correct level is 3/8 in.
above plates.
Remove corrosion from battery terminals and
lubricate.
Check linkage for freedom of movement.
Lubricate linkage.
Check linkage for proper adjustment.
Check restriction indicators.
Clean element and body. Inspect element.
Replace element as necessary. Clean air
cleaner.
Check for damaged instruments.
Check for loose mountings.
Check instruments for proper operation.
Normal readings are:
‘Engine oil pressure: 40 to 60 PSI at 1800
RPM.
Tachometer-hourmeter: Idle 1000 RPM,
Governed speed 1800 RPM.
Water temperature: 160°-185°F.
Oil temperature: 170°-220° F.
Air pressure: 80—105 PSI.
Fuel pressure: 70 PSI minimum at 1800
RPM.
Check fuel pump for proper operation.
Check fuel rack setting.
Check fuel injectors for operation

Check for even running and exhaust smoke for
improper combustion.
Check engine mounting.

fig. 3-1i

19. _4-4]

:

LO 5-4310-345-12 [fig_3J

:

Refer to Direct and
General Support
Maintenance per-
sonnel.

Refer to Direct and
General Support
Maintenance per-
sonnel.



Table 4-1. Preventive Maintenance Checks and Services

Item
No.

15
16

17

18
19

20

Interval

Org. M-Monthly Q-Quarterly
M Q Item to be Inspected Procedure Reference
X X Tires Check inflation, for missing valve caps, and fig. 3-12
wear.
X | X Brake system Check all air lines and connections. TM 9-2330-247-14
X X Check parking brake operation and ad-
justment.
X Lubricate parking brake mechanism.
X X Springs Check for broken mounting hardware or spring | [f1g._3-14]
leafs.
X | X Lubricate springs. T™M 9-2330-247-14
X X Lighting system Check operation of all taillights, stoplights, |[Ig—Z=T0
clearance lights, and panel light.
X | X Cold weather starting aid | Weigh cylinder. Full cylinder weighs 37 |[fig—3-10
ounces. Fuel consumption is 5 cc per shot. | [Fg—Z-TT
X X Clean orifice and tubing. Liig. 4-11]
X | X Check cylinder for hand tightness. fig. 3-16
X [ X Fire extinguisher Check weight. Refer to TM 5-4200.
200-10 for main-
tenance.
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4-13. Radiator Hose Service

Service radiator hoses as shown

"RADIATOR

i

RADIATOR
DRAIN

B RADIATOR DRAIN

STEP 1.

REMOVE RADIATOR CAP AND
OPEN RADIATOR DRAIN TO RE-
MOVE COOLANT FROM RADIATOR.

~ CLOSE ‘RADIATOR DRAIN.

STEP 2.

REMOVE HOSE CLAMPS AND RADI-
ATOR HOSE TO BE SERVICED.

STEP 3,

46

INSTALL RADIATOR HOSE AND

SECURE WITH HOSE CLAMPS.

STEP 4.

STEP 5.

RADIATOR

S ME 4310-345-14/4-3

C RADIATOR HOSES

"FILL RADIATOR WITH COOLANT
TO A LEVEL TWO INCHES BELOW
FILLER NECK. REFER TO TABEE
2-1,

INSTALL RADIATOR CAP AND
CHECK HOSE CONNECTIONS FOR
LEAKS.

Figure 4-3. Radiator hose service.



4-14. Fuel Tank and Fuel Lines Service

Service the fuel tank and fuel lines as shown in

: FILLER

FUEL

AND SCREEN

CAP AND

TUBE

TANK]

B GASKET

™ RETURN _

" FOR DIESEL FUEL [T =

(SHOWN WITH FUEL TANK GUARD REMOVED)

STEP 1.

A FUEL TANK CAP AND FILLER TUBE
CLEAN EXTERIOR OF FUEL TANK
WITH A CLEAN CLOTH SOAKED
WITH CLEANING SOLVENT CON- =
FORMING TO FEDERAL SPECIFICA-
~ TION P-D-680. DRY THOROUGHLY.

STEP 2.

UNSCREW FUEL - TANK CAP AND
LIFT FILLER TUBE. CHECK CON-

DITION OF CAP GASKET AND

FILLER TUBE SCREEN.

STEP 3.

OPEN FUEL TANK DRAINCOCK
AND DRAIN FUEL FROM TANK.
CLOSE DRAINCOCK.

REMOVE FUEL SUCTION LINE AS
NECESSARY FOR SERVICE.

RAINCOCK

C FUEL TANK DRAIN AND SUCTION LINE.

NUT (4)

LOCKWASHER (4)
¥ FLAT WASHER (4)
TANK STRAP (2)
FABRIC WEBBING (5)

ME 4310-345-14/4-4 (1)

STEP 5.

REMOVE NUTS,: LOCKWASHERS,
FLAT WASHERS, AND TANK

STRAPS. REMOVE FABRIC WEB-

BING FROM STRAPS AS NECESSARY
FOR SERVICE. REMOVE FUEL
TANK GUARD FROM TOP OF TANK.

Figure 4-4. Fuel tank and fuel lines service (sheet 1 of 2).



STEP 6.

STEP 7.

4-8

8. INSTALL FUEL SUCTION AND RE-
. TURN LINES AS NECESSARY. ;;

" D SENDING UNIT WIRES/

REMOVE FUEL RETURN LINE Al M%STEP ,10., INSTALL' FUEL TAN |
NECESSARY FOR SERVICE, § o 'SECURE _GUARD TO FUEL T

e | TO FRAME WITH ANR“‘
REMOVE FUEL TANK SENDING k
UNIT WIRES AS NECESSARY, !‘

GRADE OF DIESEL.
INSTALL FUEL TANK SENDINGJ FUEL TANK,ACAP
UNIT WIRES AS NECESSARY. | ~ AND CHECK FOR L

Figure 4-4. Fuel tank and fuel lines service (sheet 2 of 2).




4-15. Crankcase Breather Service

Service the crankcase breather as shown in figure 4-

5.

STEP 3.

. REMOVE THE OIL

OIL FILLER TUBE, AND ¢

CLEAN THE CAP, FILLER TUBE
AND SCREEN USING A SOLVE!
CONFORMING TO FEDERAL SP!
FICATION P-D«80,. OR CLE!
DIESEL FUEL. DRY THOROUGHL
INSPECT CAP GASKET FOR DA
AGE. REPLACE PARTS AS NECE
SARY.

INSTALL SCREEN, FILLER TUBE‘
AND FILLER CAP,

Figure 4-5. Crankcase breather service.

49



4-16. Drive Belts Service and Adjustment
Service and adjust drive belts as shown in [figure 4- |

6.

SRR SCREW (2} —

‘GENERATOR DRIVE BELT SERVICE

A ~ AND ADJUSTHENT

STEP 1.

INSPECT ALL DRIVE BELTS FOR

CRACKS, BREAKS, FRAYING, 'AND -
(REFER .TO

EXCESSIVE WEAR.:

STEP 4.

. PARA—#65 FOR REMOVAL AND
_ INSTALLATION.) .

4-10

STEP 3. LOOSEN SCREW SECURING GEN-
~ ERATOR TO ADJUSTING STRAP.

“MOVE GENERATOR IN DIRECTION
TO OBTAIN PROPER ADJUSTMENT
OF FROM 1/2 TO 3/4 INCH BELT
DEFLECTION AT A POINT MIDW
BETWEEN THE PULLEYS.

& ; ' . STER,
, LOOSEN TWO SCREWS SECURING
' GENERATORTOPIVOT.

~ CURING GENERATOR TO

WHEN PROPER ADJUSTMENT
OBTAINED, « TIGHTEN SCREW

JUSTING STRAP,

STEP 6.

"TIGHTEN TWO SCREWW “URING
 'GENERATOR TO PIVOT. q

Figure 4-6. Drive belt service and adjustment (sheet 1 of 4).



B ADJUSTING |8
98 BRACKET
F R |

—

A A

FAN DRIVEJPREAN
BELTS (2) \,\

gx
-

* om—
-

| CRANKSHAFT
% bULLEY

ME 4310-345-14/4-6 @

FAN DRIVE BELT ADJUSTHMENT

'LOOSEN THREE SCREWS SECURING

ADJUSTING BRACKET TO FAN
MOUNTING SUPPORT. ‘

STEP 3.

Figure 4-

MOVE FAN DRIVE AND ADJUSTING
BRACKET IN DIRECTION TO OB-
TAIN PROPER ADJUSTMENT OF
FROM 1/2 TO 3/4 INCH BELT DE-
FLECTION AT A POINT MIDWAY
BETWEEN THE PULLEYS.

WHEN PROPER ADJUSTMENT IS OB-
TAINED, ‘TIGHTEN THREE SCREWS

SECURING ADJUSTING BRACKETETQi

FAN MOUNTING SUPPORT.

6. Drive belt service and adjustment (sheet 2 of 4).

C WATER PUMP DRIVE BELT ADJUSTMENT

S‘T_EP“‘T; :

STEP 2.

STEP 3.

"LOOSEN TWO NUTS SECURING

IDLER PULLEY ASSEMBLY TO
MOUNTING BRACKET.

MOVE IDLER PULLEY ASSEMBLY
IN DIRECTION TO OBTAIN PROPER
ADJUSTMENT OF FROM 1/2 TO 3/4

INCH BELT DEFLECTION AT A

POINT MIDWAY BETWEEN IDLER
PULLEY AND WATER PUMP DRIVE

_ PULLEY.

WHEN PROPER ADJUSTMENT IS OB-
TAINED, TIGHTEN TWO NUTS SE-
CURING IDLER PULLEY ASSEMBLY

- TO MOUNTING BRACKET.

Figure 4-6. Drive belt service and adjustment (sheet 3 of 4).

4-11



FAN DEFLECTION

1 PULLE% )

aNCa®is

DEFLECTION —~{| |« th‘u\

DRIVE BELTS (2)

4-12

WATER PUMP——> /
| -

—»’ <— DEFLECTION

|<— FAN DRIVE
[ BELTS (2)
WATER \ |
PUMP 1\ /-<——CRANKSHAFT
DI BV PINIEFY
FULLLDI \_/ N R B B
VIEW OF ENGINE FACING FAN

nw A NIVL
BELTS AT POINT MI WAY BETWEEN PUL-
LEYS AS INDICATED BY ARROWS, DEFLEC.

R B B

TION SHALL BE 1/2 TO 3/4 INCH FOR ALL
BELTS.

D DRIVE BELT TENSION ADJUSTMENT

v cw
cnm
- Z
m
~< >
r
o
70

GENERATOR

DRIVE BELTS (2)

ME 4310.345.14/4.6 (1)

/408

Figure 4-6. Drive belt service and adjustment (sheet 4 of 4).



4.17. Speed Control linkage Adjustment

Adjust the engine speed control linkage as shown in
[figure 4-7]

GOVERNOR SPEED
CONTROL LEVER

ADJUSTINGH INTAKE
R NUT B UNLOADER

IR L EVER

‘ BN i 1310-345.14/4-7 %
e O R s¢®

NOTE STEP 3. LOOSEN SCREW SECURING WIRE

STOP TO END OF IDLE CONTROL

FULL OPERATING SPEED OF 1800 RPM IS CABLE. MOVE WIRE STOP AGAINST

SET AND CONTROLLED BY THE GOVERNOR. THE STOP BLOCK WHICH IS SE.

REFER TO PARA 7:26b FOR GOVERNOR AD- CURED TO END OF CONTROL ROD.

JUSTMENT. TIGHTEN SCREW TO SECURE WIRE
STEP 1. WITH ENGINE OPERATING, LOOSEN STOP.

LOCK NUT SECURING INTAKE UN-
LOADER LEVER STOP BLOCK.
TURN ADJUSTING NUT IN DIREC-
TION TO MOVE STOP BLOCK TO
POSITION WHERE 1000 RPM IDLE
SPEED IS OBTAINED. TIGHTEN
LOCK NUT AGAINST ADJUSTING
NUT. (ALL AIR SERVICE VALVES
MUST BE CLOSED,)

STEP 2. PULL IDLE CONTROL CABLE
HANDLE ON INSTRUMENT PANEL

OUTWARD. (REFER TO [FIGURE (2.2) STEP 5. STOP ENGINE.

Figure 4-7. .Speed control linkage adjustment.

STEP 4. PUSH IDLE CONTROL CABLE
HANDLE ON INSTRUMENT PANEL
IN. CYCLE AIR COMPRESSOR UNIT
SEVERAL TIMES BY OPENING AND
CLOSING AIR SERVICE VALVE.
OBSERVE TACHOMETER EACH
TIME TO ENSURE ENGINE IDLE
REMAINS AT 1000 RPM.
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4-18. Air Cleaner Service
Service the engine and compressor air cleaner as

shown in

BODY
ASSEMBLY (2)

CUP
ASSEMBLY (2)

NOTE

THE FOLLOWING SERVICE INSTRUCTIONS

1 Falf U] o X adts ot ¥ B0 of ¥ §. o g X1 od i S 1™

ARE APPLICABLE TO BOTH THE ENGINE

AND COMPRESSOR AIR CLEANER.

STEP 1. REFER TO FIGERE3:11 AND RE-
MOVE THE AIR CLEANER ELE-
MENTS, -

STEP 2. CLEAN ELEMENTS AS FOLLOWS:

NV AD -rv [t B VL 1 e o B L Q=
iIXt U UUDl CLLEMLIINI. UL

COMPRESSED AIR HOSE TO BLOW

AN MDYV AID /10N BCE AD 1 ECC
VELAN, RN AIR (VW T O UR LLLJIY)

THROUGH THE ELEMENT IN Dl

RECTION NPDACITE NF ARDRNOW NN

N WY W T VJE T L W l'\l\l\\.l" A

END OF ELEMENT.

OILY OR SOOTY ELEMENT: USE

e S nint= 4 NI AT [Ta Y § AT

GARDEN TYPE WATER HOSE (40
PSI OR LESS) AND NON-SUDSING

LINHICCLINT N TVDE Py TCI‘)I"CLIT TN
AUUOLINVULY TITLVLILRULNLI U

WASH THE ELEMENT. DRY THOR-

NHCHTL V WITH AOAMDDECCER AID
WU 1. Wil WUl RECOIKL AR,

CAUTION

DO NOT RUPTURE ELEMENT, DAMAGE FINS

I BN oS TTENN S N T ofe o

OR SEALING SURFACES, NOR ALLOW DUST
TO DEPOSITE ON CLEAN AIR SIDE OF ELE-

TED 2 DD TN Flm]] ANDY N
1L Je, RLT RN 1V AL Y

STALL AIR CLEANER ELEMENTS.

Figure 4-8. Air cleaner service.
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4-19. Controls and Instruments Service
Service the controls and instruments as shown in
[figure 4-9

FUEL LEVEL PANEL RESTRICTION
INDICATOR (2)

GAGE LAMP

FUEL PRESSURE
GAGE
g -

COMPRESSOR
OIL TEMPERATURE

GAGE
¥

- ENGINE OIL
PRESSURE GAGE jg

<508 )
LAMP/FUEL 23
LEVEL GAGERYP/
SWITCH —

INE Oil.

SAFETY
COLD WEATHER COMPRESSOR PUSHBUTTON
STARTING AID UNLOADER SWITCH

CONTROL CABLE CONTROL CABLE

AIR PRESSURE
GAGE

TACHOMETER

ENGINE START
PUSHBUTTON HOURMETER
SWITCH

ME 4310.345-14/4-9 @

A INSTRUMENT PANEL FRONT VIEW

CLEAN ALL CONTROLS AND IN-
STRUMENTS WITH A CLEAN CLOTH
SOAKED WITH CLEANING SOLVENT
CONFORMING TO FEDERAL SPECI-
FICATION P-D-680. DRY THOR-
OUGHLY.

STEP 1.

INSPECT ALL GAGE FACES FOR
CRACKS AND BREAKS.

STEP 2.

INSPECT ALL CONTROLS AND IN-
STRUMENTS FOR LOOSE MOUNT-

STEP 3.

STEP 4.

STEP 5.

ING, SECURE HOSE CONNECTIONS,
AND TIGHTEN WIRE TERMINAL
CONNECTIONS.

INSPECT HOSES AND CONTROL
CABLES FOR KINKS, 'CRACKS, OR’
ANY OTHER DEFECT.

REFER TO SECTION XI, THIS
CHAPTER, -FOR MAINTENANCE OF
CONTROLS AND  INSTRUMENTS.

4-15

Figure 4-9. Controls and instruments service (sheet 1 of 2).



AIR PRESSURE ~ 'RESTRICTION, !GAGE HOSE ?

SWITCH . INDICATOR | TERMINALS CONNECTIONS
HOSE (2) | i

;"‘.ﬁ"‘

HOSE R
CONNECTIONS

TERMINALS , ASSEMBLY (4) E 43]0 345 14/4 9 @

\' NN e

INSTRUMENT PANEL REAR VIEW

Figure 4-9. Controls and instruments service (sheet 2 of 2).
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4-20. Lighting System Service
Service the lighting system as shown i

7. R |
REFLECTOR (4) e

AMBER CLEARANCE
LIGHT (4) ey

AMBER BLACKOUT
CLEARANCE
LIGHT (4)

PARKING BRAKE BELOW

" FRONT CLEARANCE LIGHTS
AND REFLECTORS

STOP AND TURN RED
TA!LL!GHT (2) 4 REFLECTOR (4)

ED CLEARANCE
LIGHT (7)

T RED BLACKOUT
CLEARANCE

TAILLIGHTS, CLEARANCE LIGHTS

B AND REFLECTORS
STEP 1., CLEAN ALL CLEARANCE LIGHTS, ~ LENSES. REFER TO FIGBRE=15
TAILLIGHTS, . AND REFLECTORS FOR BULB REPLACEMENT.

WITH A CLEAN CLOTH SOAKED _—
WITH A CLEANING SOLVENT CON-  STEP 3. REFER TO FIGERES®-17, 4-18, AND

FORMING TO FEDERAL SPECIFI- 419 FOR DISASSEMBLY FOR PARTS
CATION P.D-680. DRY THOR- REPL ACEMENT.

. OUGHLY. §

STEP 2. INSPECT ALL CLEARANCE LIGHTS,  STEP 4. INSPECT ALL WIRING CONNEC-
TAILLIGHTS, AND REFLECTORS TIONS FOR CORROSION AND TIGHT-
FOR CRACKED OR  BROKEN' NESS.

Figure 4-10. Lighting system service. 4-17



4-21. Cold Weather Starting Aid Service
Service the cold weather starting aid as shown in

DO NOT PUNCTURE ISHANDLE FUEL
CYLINDER. THE CYLINDER CONTAINS AN
ETHER BASE MIXTURE WHICH IS EXTREMELY
TOXIC, VOLATILE, AND COMBUSTIBLE.

mE P4
CYLINDERIRIB
CLAMP (2)

. CHECK

3

ACTUATING
R VAL VE

APPLY A FEW DROPS OF OIL IN
_ACTUATING VALVE INLET. DIS-
. CONNECT  TUBING  ASSEMBLY
L FROM ACTUATING VALVE. OPER-
U ATE ACTUATING LEVER A FEW

. TIMES TO DISTRIBUTE OIL

SRS CONTROL B e | s
: CAB,_EOLV BB CABLE FOR KINKS OR BREAKS.
N \ ,

R

i &

TUBING
ASSEMBL Y ~ THROUGH VALVE. REINSTALL

VALVE o  TUBING ASSEMBLY.
SCREW cap HEI

_INSTALL CONTROL CABLE, CON-
NECT WIRE END TO ACTUATING
_ _EVER, AND TIGHTE

SCREW, .

“FER TO [FIGURE 3-16]

Figure 4-11. Cold weather starting aid service.
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Section VI. TROUBLESHOOTING

4-22. General

This section provides information useful in
diagnosing and correcting unsatisfactory operation
or failure of the Model 14M250RPV Rotary Air
Compressor Unit. Malfunctions which may occur
are listed in[fable 4-2] Each malfunction stated is
followed by a list of probable causes of the trouble.
The corrective action, within the scope of
organizational maintenance, recommended is
described next to the probable cause. References to

applicable procedural paragraphs or illustrations
are also included in the corrective action column.
For troubleshooting within the scope of the
operator, refe_to_table 3-2. Any trouble en-
countered beyond the scope of organizational
maintenance shall be reported to Direct Support or
General Support Maintenance personnel as in-
dicated by the Maintenance Allocation Chart,
appendix B.

Table 4-2. Troubleshooting

Malfunction

Probable Cause

Corrective Action

1. Engine will not turn over.

2. Engine turns over but will not start
or is hard to start.

3. Engine misses or runs erratically.

4. Engine lacks power.

a. Weak or dead batteries.

b. Defective start pushbutton.

c. Corroded battery terminals or
loose wire connections.

d. Starting motor defective.

e. Other causes.

a. Primary fuel filter assembly
defective.

b. Secondary fuel filter assembly
defective.

c. Defective fuel pump.

d. Shutoff solenoid sticking.

e. Other causes.

f. Defective safety switch or shut
down valve.

g. Defective safety switch push-
button.

h. Incorrect crankcase oil.

i. Improper injector timing.

a. Fuel pump defective.

b. Fuel lines leaking or restricted.

c. Defective fuel injector.

d. Defective governor controls.

e. Restricted fuel filters.

f. Other causes.

a. Defective fuel injector.

b. Defective fuel pump.

c. Speed control linkage out of ad-
justment.

d. Restricted fuel filters.

e. Restricted air cleaner.

f. Incorrect type of fuel.

g. other causes,

a. Charge or replace batteries (fig. 31
9). Refer to TM 9-6140-200-15

b. Replace pushbutton [[para_4-5P).

c. Clean terminals and tighten all
connections [fig—3-211 ).

d. Replace starting motor
96).

e. Refer other causes to Direct
Support or General Support Main-
tenance personnel.

a. Replace primary fuel filtem

83).
b. Replace secondary fuel filtef (parg
4-84).

c. Replace fuel pump[{para 4-8b).

d. Replace shutoff solenoid
58).

e. Refer other causes to Direct
Support or General Support
Maintenance personnel.

f. Repair or replace defective safety
switch and / or shut down valve.

g. Replace safety switch pushbutton.

h. Drain engine crankcase and refill
with correct oil.

i. Time the injectors correctly.

a. Replace fuel pump[{para_4-85).

b. Replace fuel lines or clean (para—-4-1
82).

c. Replace defective fuel injector

d. Repair or replace controls.

e. Clean or replace filter element.

f. Refer other causes to Direct
Support or General Support
Maintenance personnel.

a. Replace defective fuel injectors
(oara4-8p).

b. Replace fuel pumpl(para—4-8b).

¢. Adjust speed control linkage [{fig—4=—1
7).

d. Clean or
elements.
e. Clean or replace air cleaner

element.

f. Drain fuel tank and refill with
correct fuel.

g. Refer other causes to Direct
Support or General Support
Maintenance personnel.

replace fuel filter
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Table 4-2. Troubleshooting—Continued

Probable Cause

Corrective Action

5. Engine knocks, develops excessive
noise or vibration.

6. Engine stops suddenly.

7. Engine has low or no oil pressure.

8. Engine overheats.

9. Engine exhaust excessively black
or gray.

4-20

a. Low engine operating tempera-
ture.

b. Cooling fan out of balance.

c. Defective fuel injector.

d. Defective fuel pump.

e. Other causes.

a. Engine overheating (safety switch
shutoff ).

b. Low oil pressure (safety switch
shutoff ).

c. Shutoff solenoid defective.

d. Defective air shut down valve.

e. Out of fuel.

f. Restricted fuel filters.

g. Restricted air cleaner.

h. Improper weight oil.

i. Other causes.

a. Defective oil pressure gage.

b. Improper weight oil.

c. Defective oil gauge hose.

d. Other causes.

a. Defective thermostat.

b. Water temperature gage defective.

c. Radiator hoses collapsed or
deteriorated.

d. Radiator core blocked.

e. Fan drive belts slipping or broken.

f. Defective water pump.

g. Low coolant level.
h. Improper type fuel.

i. Restricted air cleaner.

j. Other causes.

a. Fuel injector plugged or leaking.

b. Other causes.

a. Replace engine water thermostat
(para 4-6V).

b. Replace cooling fan [[para_4-68).

c. Replace defective fuel injectors
[para 4-86).

d. Replace defective fuel pump
4-85).

e. Refer other causes to Direct
Support or General Support
Maintenance personnel.

a. Check radiator hoses for leaks or
obstruction. Replace defective
hoses and clamps[{para 4-6H4).
Check fan drive belt adjustment
and adjust as necessary[(fig._46).
Replace a defective water pump
[para 4-68). Replace a defective
safety switch [fig—2-26] ). Replace
defective thermostat [(para 4-617).

b. Replace defective safety switch
(fig_4-26).

c. Replace shutoff solenoid [{para _4-]
58).

d. Repair or replace shut down valve.

e. Refill fuel tank.

f. Clean or replace fuel
elements.

g. Clean or replace air cleaner
element.

h. Change oil.

i. Refer other causes to Direct
Support or General Support
Maintenance personnel.

a. Replace engine oil pressure gage
[para 4-4h).

b. Change oil.

c. Replace hose.

d. Refer other causes to Direct
Support or General Support
Maintenance personnel.

a. Replace defective thermostat [(para |
4-67).

b. Replace water temperature gage
[para_2-4v).

c. Replace radiator hoses and clamps
(para—2-6H).

d. Flush radiator to remove ob-
struction.

e. Adjust or replace fan belt@
65).

f. Replace defective water pump

filter

g. Fill radiator.

h. Drain fuel tank and refill with
proper fuel.

i. Clean or replace air cleaner
element.

j. Refer other causes to Direct

Support or General Support
Maintenance personnel.
a. Replace defective fuel injector

[para —4-86).

b. Refer other causes to Direct
Support or Genera] Support
Maintenance personnel.



Table 4-2. Troubleshooting—Continued

Probable Cause

Corrective Action

10. Engine exhaust excessively white
or blue.

11. Excessive engine oil con-
sumption.

12. Engine fails to stop.

13. Excessive fuel consumption.

14. Engine stalls at low speed.

15. Valve train clicking noise.

16. Engine oil in coolant or coolant in
engine oil.

17. Little rocker arm movement and
excessive valve clearances.

18. Premature engine wear.

19. Compressor overheats.

a. Defective fuel injector.

b. Engine operating temperature too
low.

c. Fuel pump defective.

d. Restricted fuel filter.

a. Improper weight oil.

f. Other causes.

a. High crankcase pressure.
b. Externa oil leaks.
e. Other causes.

a. Engine speed control linkage out of
adjustment.

b. Engine stop control defective.
c. Other causes.

a. Defective injectors.

o

. Leaks in fuel line.
. Other causes.

[g]

Q

. Defective injectors.

b. Defective fuel restrictor fitting.

a0

Defective fuel pump.
Other causes.

a. Insufficient lubrication,

b. Other causes.

a. Defective engine oil cooler.

b. Other causes.

a. Insufficient  lubrication.

b. Other causes.

All causes.

a. Faulty therma bypass vave.

a. Replace a defective fuel injector
[para 4-86).

b. Replace engine coolant thermostat
(para 4-67).

c. Replace fuel pump

d. Clean or replace fuel filter element

e. Drain crankcase and refill with
proper weight oil.

f. Refer other causes to Direct
Support or General Support
Maintenance personnel.

a. Service crankcase breather
5).

b. Inspect for visible evidence of leaks
and repair accordingly.

c. Refer other causes to Direct
Support or General Support
Maintenance personnel.

a. Adjust engine speed control m
7)

b. Replace control.

c. Refer other causes to Direct
support or General Support
Maintenance personnel.

a. Replace defective injectors[(para_4-|
86).

b. Tighten or replace fuel lines.

c. Refer other causes to Direct
Support or General Support
Maintenance personnel.

a. R()aplace defective injector§{para -]
86).

b. Replace restrictor fittingl(para4-1
82).

c. Replace fuel pump[{para 4-8b).

d. Refer other causes to Direct
Support or General Support
Maintenance personnel.

a. Remove valve rocker cover and
check lubrication. Should be very
wet at higher speed; damp at idle.
Refer trouble to Direct Support or
General Support Maintenance
personnel.

b. Refer other causes to Direct
Support or General Support
Maintenance personnel.

a. Replace engine oil cooler
90).

b. Refer other causes to Direct
Support or General Support
Maintenance personnel.

a. Remove valve rocker cover and
check lubrication. Should be very
wet at higher speeds;, damp at idle.
Refer trouble to Direct Support or
General Support Maintenance
personnel.

b. Refer other causes to Direct
Support or General Support
Maintenance personnel.

Refer permature engine wear to
Direct Support or General Support
Maintenance personnel.

a. Replace thermal bypass valve

[para 4-78).
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Table 4-2. Troubleshooting—Continued

Malfunction

Probable Cause

Corrective Action

19. Compressor overheats—

continued

20. Noisy compressor operation.

21. Compressor not operating to full
capacity or pressure.

22. Compressor fails to load or
unload.

23. Compressor unloads but engine
will not idle.

24. Condensate and/or emulsion in
oil separator.

25. Excessive compressor oil con-
sumption.

26. Compressor unit hunts.

27. Ammeter indicates low or no
charging rate when batteries are
low or discharged.
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b. Defective thermostatic switch.

c. Faulty compressor oil temperature
gage.

d. Oil cooler restricted.

e. Low oil level.

f. Restricted oil filter.
g. Other causes.

a. Air pressure regulator assembly
defective.
b. Other causes.

a. Leak in air
connections.

hoses, piping, Or

b. Air pressure regulator assembly
defective or out of adjustment.

c. Safety valve on oil separator
leaking.

d. Other causes.

a. Dirt build-up on intake-unloader
valve seat.

b. Unloading pressure too high or too
low.

c. Air hose between intake-unloader
and air pressure regulator assembly
damaged or leaking.

d. Other causes.

a. Speed control linkage defective.

b. Other causes.

a. Faulty thermal bypass valve.

b. Other causes.

a. Compressor oil system oil lines
leaking.

b. Separator element damaged.
c. Other causes.

a. Air pressure regulator defective.

b. Other causes.

a. Defective or loose wiring in
charging circuit.

b. Loose or broken generator drive
belts.

c. Ammeter defective.

b. Replace defective thermostatic
switch [(para—4-57).

c. Replace compressor oil tem-
perature gage [(para_24-45).

d. Clean or replace oil cooler.

e. Add oil to proper level in separator
tank.

f. Clean or replace oil filter element.

g. Refer other causes to Direct
Support or General Support
Maintenance personnel.

a. Replace air pressure regulator
assembly [(fig—4-3D).

b. Refer other causes to Direct
Support or General Support
Maintenance personnel.

a. Check all air hoses, piping, and
connections for leaks while unit is
operating. Use soapy water solution
on connections. Tighten or replace
as required.

b. Adjust or replace air pressure
regulator assembly [fig._4-3D).

c. Replace safety valve [(para 4-76).

d. Refer other causes to Direct
Support or General Support
Maintenance personnel.

a. Clean valve seat.

b. Adjust air pressure regulator

assembly [fg.4-3D).
c. Replace air hose[lpara—Z-74).

d. Refer other causes to Direct
Support or General Support
Maintenance personnel.

a. Adjust or replace speed control
linkage as necessary [fig._Z:F7).

b. Refer other causes to Direct
Support or General Support
Maintenance personnel.

a. Replace thermal bypass valve

(para—Z-78).
b. Refer oth causes to Direct
Support or General Support

Maintenance personnel.

a. Check oil lines for visible leakage
and tightness of connections.
Replace oil lines as necessary [{pard
[2-79).

b. Replace separator element.

c. Refer other causes to Direct
Support or General Support
Maintenance personnel.

a. Replace air pressure regulator
assembly [(f1g.—24-3D).

b. Refer other causes to Direct
Support or General Support
Maintenance personnel.

a. Repair or replace as required.

b. Tighten or replace broken belts
[flg_Z=0l).
c. Replace ammeter [(para_4-75).



Table 4-2. Troubleshooting—Continued

Malfunction

Probable Cause

Corrective Action

27. Ammeter indicates low or no
charging rate when batteries are
low or discharged-continued

28. Ammeter indicates excessive
charge rate when batteries are fully
charged.

29. Generator overheats.

30. Wheel and /or brake malfunc-
tion.

d. Generator regulator assembly
defective.
e. Generator assembly defective.

f. Loose connections.

g. Generator drive belts loose.

a. Defective wiring in charging
circuit.

b. Ammeter defective.

c. Generator regulator assembly
defective.

a. Defective wiring.

b. Generator regulator assembly
defective.

c. Generator assembly defective.

d. Defective generator bearings.
All causes.

d. Replace generator regulator
assembly ).

e. Replace generator assembly
4-93).

f. Tighten connections.
g. Adjust drive belts.
a. Repair or replace as required.

b. Replace ammeter [para 4-46).

c. Replace generator regulator
assembly [(para 4-95).

a. Repair or replace as necessary.

b. Replace generator regulator
assembly[(para 4-95).

¢. Replace generator assembly[(pard
4-93).

d. Replace generator bearings.

Refer to TM 9-2330-247-14.

Section VII. RADIO

4-23. General Methods Used to Attain Proper
Suppression

Essentially, suppression is attained by providing a
low resistance path to ground for stray currents.
The methods used include shielding the generator
and generator regulator cables, and grounding the
unit using a braided electrical lead and toothed
lockwashers.

4-24. Interference Suppression Components

a. Primary Suppression Components. Primary
suppression components are those whose primary
function is to suppress radio interference. These
components are the shielded cables on the
generator and generator regulator,[ figure 4-12]

b. Secondary Suppression Components. These
components have radio interference suppression
functions which are incidental or secondary to their

INTERFERENCE SUPPRESSION

primary functions. These are the toothed lock-
washers and braided electrical wire.

4-25. Replacement of Suppression Components

a. Refer to . 4-12 |for instructions on
removing shielded cables from generator and
generator regulator.

b. Removal instructions for secondary sup-
pression components are included in the
disassembly instructions for the individual

assemblies on which they are used.

4-26. Testing of Radio
pression

Test the cables for proper grounding of the

shielding. If test equipment is not available and

interference is indicated, isolate the cause by

replacing each cable, one at a time, until the in-

terference is corrected.

Interference Sup-
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A GENERATOR SHIELDED CABLE

REMOVAL

DISCONNECT BATTERY TERMINALS BEFORE

WARNING

REMOVING CABLES.

STEP 1.

REMOVE SCREWS, - WASHERS, * AND
CLAMPS. UNSCREW AND REMOVE
CABLE (GENERATOR TO GENER-
ATOR REGULATOR).

STEP 2.

REMOVE SCREW AND CLAMP FROM”
REGULATOR TO AMMETER CABLE..
REMOVE NUT ‘AND WASHERS FROM -

_ AMMETER.

(REGULATOR

] TO AMMETER)

GENERATOR
REGULATOR

INSTALLATION

STEP 1.

STEP 2.

ME 4310-345- 14/4-

B REGULATOR CABLES

INSTALL AND TIGHTEN BOTH
CABLES TO GENERATOR REGULA-
TOR. INSTALL AND TIGHTEN CA-.
BLE TO GENERATOR. -

INSTALL CABLE ON AMMETER AND
SECURE WITH FLAT WASHER, LOCK-
WASHER, AND NUT. :

STEP 3.

4-24

UNSCREW CABLE FROM GENER-
ATOR REGULATOR AND REMOVE

CABLE (GENERATOR REGULATOR B
. STEP 4.

TO AMMETER).

- STEP 3,

ATTACH CLAMPS ON CABLES AND
SECURE WITH WASHERS _AND

- SCREWS.

'CONNECT BATTERY TERMINALS.

Figure 4-12. Primary suppression components, removal and installation.



Section VIII. MAINTENANCE OF TOOLBOX GROUP

4-27. General

The toolbox group consists of the right side toolbox,
left side toolbox and rear toolbox. Each toolbox is
of sheet metal construction with compartments and
tie-down eyes for various air tools. A tool
disposition plate is attached to the underside of
each toolbox lid. The right and left side toolbox has
three separate hinged lids. All lids are provided
with means for locking. Clearance lights, stoplights,

reflectors, battery charging receptacle, and battery
box vent fasten to the outside of the toolboxes. The
front portion of the right side toolbox serves as the
battery box.

4-28. Toolbox Group

a. Removal and Disassembly.
(1) Disconnect and remove battery cables,
batteries, charging receptacle, and battery box vent

as shown in[ fiqure 4-1
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WINGNUT (5)
FLAT WASHER (5)

. BATTE RY -
BOX VENT

BATTERY BOLTS (5) ¥

CABLE

BATTERY
TAINER

CHARGING

IRECEPTACLE

G)

REMOVAL

STEP 1.

STEP 3.

4-26

~ GROUND CABLE.

RELEASE LOCKING LEVER ON
GROUND CABLE (-) CLAMP. RE-
MOVE GROUND CABLE FROM
BATTERY TERMINAL. REMOVE
LOCKNUT, LOCKWASHERS, BEVEL
WASHER, 'AND CAPSCREW. REMOVE

LOOSEN NUTS ON JUMPER CABLE

" CLAMPS. REMOVE JUMPER CABLE

FROM BATTERY TERMINALS.

RELEASE LOCKING LEVER ON
CHARGING RECEPTACLE CABLE
AND STARTER CABLE (+) CLAMP.:
REMOVE CABLE CLAMP FROM

'BATTERY TERMINAL.

GROUND
CABLE (-)

|

'LOCKNUT

LOCKWASHER

'BEVEL WASHER

| CAPSCREW

JUMPER
% CABLE
S CLAMP (2)

" A REMOVAL
T STEP 4.

STEP 5.

 STARTER CABLE THROUGH GROM-:

=/ CABLE
b CLAMP

1
i

REMOVE WINGNUTS, FLAT WASH-
ERS, BATTERY RETAINER, BAT-
TERY BOLTS, - BATTERIES,  AND:
BATTERY PAD. ?

REMOVE NUT AND FLAT WASHER
FROM POSITIVE TERMINAL CLAMP.|
FROM INSIDE OF FRAME,  PULL,

MET. REMOVE GROMMET.

T e g

STEP 6.

TOOL.BOX.

REMOVE LOCKNUTS, - CAPSCREWS?!
AND CHARGING RECEPTACLE FROM

-

STEP 7.

UNSCREW AND REMOVE BATTERY
BOX VENT FROM VENT PIPE. :

Figure 4-13. Battery cables, batteries, charging receptacle, and battery box vent,
removal and installation (sheet 1 of 2).



WINGNUT (5)
FLAT WASHER (5)
BATTERY BOLTS (5)

RS

A GROMMET

STEP 1.

INSTALLATION
INSTALL BATTERY BOX VENT ON

BOX VENTECABLE (-)

. j

LOCKNUT

BLOCKWASHER
BEVEL WASHER

S CAPSCREW

BATTERY V4
TERMINAL (4)

.

v

£
£

JUMPER
CABLE

JUMPER

S CABLE

TN\

B INSTALLATION:

VENT PIPE.

STEP 2.

INSTALL CHARGING RECEPTACLE
IN MOUNTING POSITION AND SE-
CURE WITH CAPSCREWS AND LOCK-
NUTS.

STEP 3.

INSTALL GROMMET FOR STARTER
CABLE. FROM INSIDE OF FRAME,
PUSH STARTER CABLE THROUGH
GROMMET. ASSEMBLE STARTER
CABLE AND CHARGING RECEP-
TACLE CABLE (+) ON TERMINAL
CLAMP AND SECURE WITH FLAT
WASHER AND NUT.

STEP 4. INSTALL BATTERY PAD, BAT-

TERIES,  BATTERY BOLTS, ' BAT-
TERY RETAINER; SECURE WITH
FLAT WASHERS AND WINGNUTS.

STEP 5.

dcLane )

ME 4310-345-14/4-13 (2)

INSTALL POSITIVE CABLE CLAMP
ON POSITIVE TERMINAL OF IN-
BOARD BATTERY. ACTUATE CLAMP
LEVER TO CLAMP POSITION.

STEP 6.

INSTALL JUMPER CABLE ON NEG-
ATIVE BATTERY TERMINAL OF IN-
BOARD BATTERY TO POSITIVE
TERMINAL OF OUTBOARD BAT-
TERY. TIGHTEN CLAMP NUTS.

STEP 7.

STEP 8.

SECURE CHARGING RECEPTACLE
NEGATIVE CABLE AND BATTERY'
GROUND CABLE TO TOOLBOX AND
FRAME WITH CAPSCREW, LOCK-
WASHERS, BEVEL WASHER, AND
LOCKNUT. |

INSTALL BATTERY GROUND CABLE
ON OUTBOARD BATTERY NEG-
ATIVE TERMINAL. ACTUATE CLAMP.
LEVER TO CLAMP POSITION. ‘;

Figure 4-43. Battery cables, batteries, Charging receptacle, and battery box vent,
removal and installation (sheet 2 of 2).
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(3) Remove all light guards as shown irf Tigure]

(2) Remove all tools that may be stored in

toolboxes and all tool straps. 4-14.

M L OCKNUT (8)

BOLT (8)

A CORNER LIGHT GUARDS

7)

ME 4310-345-14/4-14

B REAR LIGHT GUARD

REMOVAL INSTALLATION
STEP 1. REMOVE LOCKNUTS AND BOLTS STEP 1. INSTALL LIGHT GUARDS IN MOUNT-
SECURING LIGHT GUARDS TO ING POSITION IN TOOLBOXES.
TOOLBOXES.
STEP 2. SECURE LIGHT GUARDS TO TOOL-
STEP 2. REMOVE LIGHT GUARDS FROM BOXES WITH BOLTS AND LOCK-
TOOLBOXES. NUTS.

Figure 4-14. Light guards, removal and installation.
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(4) Remove clearance lights, stoplights
taillights, and reflectors as shown im

LOCKNUT (4)
BOLT (4)

DOOR AND TOOLBOX

LENS ASSENBLY r |
I

A= =) S syl

SCREW (2) FELT

ME 4310-345.14/4.15 (1)
A CLEARANCE LIGHTS

REMOVAL

STEP 1. T ELECTRICAL CON-

ROM WIRING HARNESS.

wn
—
m
0
»n

STEP 3. REMOVE LOCKNUTS AND BOLTS
FROM PLATE. REMOVE PLATE AND
FELT.

INSTALLATION

STEP 1. INSTALL FELT AND PLATE IN
MOUNTING POSITION AND SECURE

WITH BOLTS AND LOCKNUTS.

STEP 2. INSTALL DOOR AND LENS ASSEM-
BLY ON PLATE AND SECURE WITH
SCREWS.

STEP 3. CONNECT CLEARANCE LIGHT TO

WIRING HARNESS ELECTRICAL CON-

NECTOR.

Figure 4-15. Clearance lights, stoplights, taillights, and reflectors,

removal and installation (sheet 1 of 2).
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 STOPLIGHTS

REMOVAL

STEP 1. DISCONNECT ELECTRICAL CON-
NECTOR FROM WIRING HARNESS.

STEP 2. REMOVE LOCKNUTS AND SCREWS.

STEP 3. REMOVE STOPLIGHT FROM TOOL-
BOX.

INSTALLATION

STEP 1. INSTALL STOPLIGHT IN MOUNTING
POSITION IN TOOLBOX.

STEP 2. SECURE WITH SCREWS AND LOCK-
NUTS.

STEP 3. ,CONNECT STOPLIGHT TO WIRING
- HARNESS ELECTRICAL CONNEC-
TOR.

. TAILLIGHTS
REMOVAL

STEP 1. DISCONNECT ELECTRICAL CON-
NECTOR FROM WIRING HARNESS.

STEP 2. REMOVE SCREWS AND LOCKWASH-
ERS SECURING TAILLIGHT TO
BRACKET.

STEP 3. REMOVE TAILLIGHT FROM TOOL-
BOX. ‘

INSTALLATION

STEP 1. INSTALL TAILLIGHT IN MOUNTING
POSITION AND SECURE TO BRACK-
ET WITH LOCKWASHERS AND
SCREWS.

STEP 2. - CONNECT TAILLIGHT TO WIRING
HARNESS ELECTRICAL CONNEC-
TOR.

LOCKNUT O

REFLECTOR
"4 {SCREW (2)

 SCREW (2)

. ME 4310-345-14/4-15 (2)

B STOPLIGHTS, TAILLIGHTS
AND REFLECTORS

REFLECTORS

REMOVAL
STEP 1. REMOVE LOCKNUTS AND-SCREWS.

STEP 2. REMOVE REFLECTOR FROM TOOL-
BOX.

INSTALL ATION

STEP 1. INSTALL REFLECTOR‘ IN MOUNTING
POSITION ON TOGLBOX.

STEP 2. SECURE WITH SCREWS AND LOCK-
NUTS.

Figure 4-15. Clearance lights, stoplights, taillights, and reflectors,
removal and installation (sheet 2 of 2).

(5) Remove toolboxes as shown in_figure 4-16
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b. Cleaning, Inspection, and Repair.

(1) Clean the toolboxes with solvent con-
forming to Federal Specification P-D-680. Dry the
toolboxes thoroughly.

(2) Inspect toolboxes for cracks, breaks,
distortion, or any other defects.

(3) Inspect all attaching hardware for
damaged threads, distortion, cracks, or other
defects.

(4) Repair toolboxes by
straightening, or replacing, as necessary.

welding,

Section
4-29. General
The unit electrical group consists of the clearance
lights, stoplights, taillights, battery charging

receptacle, batteries, and wiring harness. Each
stoplight assembly serves as a stoplight, taillight,
and turn signal, Blackout taillight assemblies are
also provided. The clearance lights are either red,
amber, or blackout and are mounted at various
points on the toolboxes. The clearance lights are
used when towing the air compressor unit after
dark so that a following vehicle can judge the
distance to the unit. The battery charging recep-
tacle, mounted on the front of the right toolbox,
provides a connection for charging the batteries
from an external power source. All of the external
lights are interconnected by a chassis wiring

4-32

C. Reassembly and Installation.

(1) Install toolboxes as shown in[figure 4-16l

(2) Install clearance lights, stoplights,
taillights, and reflectors as shown in

(3) Install light guards as shown in Figure 4-"1
14.

(4) Install battery box vent, charging
receptacle, batteries, and battery cables as shown in
[figure 4-13]

IX. MAINTENANCE OF UNIT ELECTRICAL GROUP

harness and receive power from the towing vehicle
via the intervehicular electrical cable. The
remaining electrical components are connected by
individual wires or small wiring harnesses.

4-30. Clearance Light Assembly

a. Removal. Remove each clearance light
assembly as shown in[figure 4-T5]
b. Disassembly. Disassemble clearance light

assembly in numerical uence shown in
Hoembly Seq

c. Cleaning, Inspection, and Repair.

(1) Wipe all parts clean with a dry, clean cloth.
Clean nonelectrical parts using solvent conforming
to Federal Specification P-D-680. Dry parts
thoroughly.



ME 4310-345-14/4-17

1. Screw (2) 7. Shell
2. Door 8. Plate
3. Nut(2) 9. Gasket
4. Lens 10. Screw
5. Lamp 11. Washer
6. Washer 12. Grommet-wire
Figure 4-17. Clearance light assemblies, disassembly and reassembly.
(2) Inspect socket for cracks, breaks, (7) Repair is limited to the replacement of any
corrosion, or any other defects. defective part.
(3) Inspect door and lens for cracks, breaks, d. Reassembly. Reassemble clearance light
distortion, or any other defects. assembly in reverse numerical sequence shown in
(4) Inspect lamp for broken filament. [figure 2-171 _
(5) Inspect wire and plug for damaged in- e. Installation. Install each clearance light
sulation, cracks, or any other defect. assembly as shown in[figure 4-15]

(6) Inspect all other parts for cracks, breaks,
distortion, or any other defect.




4-31. Stoplight Assembly
a. Removal and Disassembly.

(1) Remove each stoplight assembly as shown

. Contact pin (2)
. Washer (2)

. Shell (2}

. Retaining ring
Lens

OV W =

(2) Disassemble stoplight assembly in
numerical sequence shown in[figure 4-18

ME 4310-345-14/4-18

Lens gasket
Lamp

Wire assembly (2)
Body assembly

. Mounting gasket

Sewne

1

Figure 4-18. Soplight assemblies, disassembly and reassembly.

b. Cleaning, Inspection, and Repair.

(1) Clean all metal parts using solvent con-
forming to Federal Specification P-D-680. Dry
parts thoroughly.

(2) Inspect lamp socket for cracks, breaks,
distortion, corrosion, or any other defect.

(3) Inspect lamp for broken filament and any
other defect.

(4) Inspect lens for cracks and breaks.

(5) Inspect body assembly for cracks, breaks,
distortion, damaged insulation, or any other defect.
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(6) Inspect gaskets for deterioration, stretch-
ing, or any other defect.
(7) Inspect all other parts for cracks, breaks,
distortion, or any other defect.
(8) Repair is limited to replacement of
defective parts.
c. Reassembly. Reassemble stoplight assembly in
reverse numerical sequence shown i figure 4-18]
d. Installation. Install each stoplight assembly as
shown in[figure 4-15]



4-32. Blackout Taillight Assembly
a. Removal and Disassembly.
(1) Remove each taillight assembly as shown
in [figure 4-15]
(2) Disassemble each taillight assembly in
numerical sequence shown in
b. Cleaning, Inspection, and Repair.
(1) Clean all metal parts with solvent con-

. Washer (2)

. Shell (2)

Screw (6)
Retaining ring (6}
Door

6. Gasket

V1 Wb

forming to Federal Specification P-D-680. Dry
parts thoroughly.

(2) Inspect lamp sockets for cracks, breaks,
corrosion, or any other defect.

(3) Inspect door and body assembly for cracks,
breaks, distortion, or any other defect.

ME 4310-345-14'4-19

7. Lamp (2)
8. Screw (2)
9. Washer (2)
10. Screw (3)
11. Socket assy
12. Body assy

Figure 4-19. Blackout taillight assemblies, disassembly and reassembly.

(4) Inspect gaskets for
deterioration, or any other defect.

(5) Inspect leads for damaged insulation and
sockets for cracks, breaks, or any other defect.

(6) Inspect all other parts for cracks, breaks,
distortion, or any other defect.

distortion,

(7) Repair
defective parts.
c. Reassembly. Reassemble blackout taillight
assembly in reverse numerical sequence shown in

q 4-1Y9

is limited to replacement of

d. Installation. Install blackout taillight
assembly as shown in[figure 4-T5]
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4-33. Battery Charging Receptacle
a. Removal. Remove battery charging receptacle
as shown in f !
b. Cleaning, Inspection, and Repair.
(1) Clean charging receptacle by wiping with a
clean, dry cloth.
(2) Inspect leads for damaged insulation and
burned, cracked, or broken terminals.
(3) Inspect contact sockets for corrosion,
distortion, or any other defect.

(4) Inspect cover gasket for deterioration and
distortion.

(5) Inspect body and cover for damaged
threads, cracks, breaks, or any other defect.

(6) Repair of charging receptacle is limited to
repair of leads and replacement of defective
assembly.

c. Installation. Install battery charging recep-

tacle as shown in [figure 4-13]
4-34. External Lighting Wiring Harness

a. Removal. Remove external lighting wiring
harness as shown in[figure 4-20]

'ME 4310-345-14/4-2

Figure 4-20. External lighting wiring harness, removal and installation.

b. Installation. Install external lighting wiring
harness as shown in[figure 4-20]
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4-35. Shutdown Solenoid Wiring Harness
a. Removal. Remove shutdown solenoid wiring

harness as shown in[figure 4-211

ENGINE WATER
8 TEHPERATURE Roued

SR SHUTOOWNJ MOUNTING
B SOLENOID

NUT ‘ »«-——A\::.;:__-: \
TOOTHED WASHERE ) -1“ \
BOLT =

SHUTDOWN=S
BBVIRING
HARNESS

\\ =
NUT (2)
LOCKWASHER ()}

- SHUTDOWN SOLENOID AND
A 'WATER TEMPERATURE SWITCH

REMOVAL

WARNING

DISCONNECT BAﬁERY TERMINALS BE‘FORE‘

REMOVING CABLES AND LEADS.
STEP 1. REMOVE NUT AND LOCKWASHER

FROM SHUTDOWN SOLENOCID TER-
MINAL. REMOVE THE TWO HARNESS

LEADS. -

;STEPZ REMOVE NUT AND LOCKWASHER
FROM  SOLENOID GROUND TER-
MINAL. REMOVE NUT,« TOOTHED
WASHER, © BOLT,: AND GROUND

. WIRE.

STEP 3. REMOVE TWO NUTS AND LOCK-
WASHERS. FROM ENGINE WATER
TEMPERATURE SWITCH. REMOVE

" HARNESS ' LEADS FROM SWITCH

TERMINALS.

yFUEL. W
PRESSURES

avTeH

B FUEL PRESSURE swrrcn ANDM

STEP4 REMOVE ‘TWO NUTS AND LOCK-
WASHERS FROM FUEL PRESSURE

SWITCH  TERMINALS. REMOVE
THREE = HARNESS LEADS FROM
SWITCH TERMINALS,'

Figure 4-21. Shutdown solenoid wiring harness, removal and installation (sheet 1 of 4).
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STEP 5. REMOVE TWO NUTS AND LOCK- SCREW AND HARNESS LEAD FROM

WASHERS FROM ENGINE OIL PRES- SAFETY PUSHBUTTON SWITCH.
SURE SWITCH TERMINALS. RE- - REMOVE NUT, 'LOCKWASHER, 'AND

MOVE FOUR HARNESS LEADS FROM ‘ HARNESS LEAD FROM AMMETER, |

SWITCH TERMINALS.
- JWIRING
g HARNESS
THERMOSTATIC

S CONNECTOR (2) SWITCH

E “THERMOSTATIC SWITCH

STEP 7. DlSCONNECT TWG ' CONNECTORS
T0 THERMOSTAT!C SWITCH.

STEP 8. REMOVE NUT, . LOCKWASHER,
\ STARTER CABLE, :AND TWO HAR-
NESS LEADS FROM STARTER

AIR

F  </PRESSURE
A swirce

€ AR PRESSURE SWITCHES ~ SOLENOID TERMINAL. REMOVE

NUT, LOCKWASHER ' AND ONE

STEP 6. REMOVE SCREW AND HARNESS HARNESS LEADMBOM STARTER
LEAD FROM THE AIR PRESSURE .. SOLENOID TERMI ,

SWITCH. REMOVE SCREW AND  STEP9. REMOVE BOLT,: LOCKWASHER,
HARNESS LEAD FROM START AND CLIP SECURING SHUTDOWN

‘PUSHBUTTON SWITCH. REMOVE : WIRING - HARNESS TO FLYWHEEL
{ e ADAPTOR. REMOVE WIRING HAR-

p LOCKWASHER
HARNESS LEADS

B 'START AND SAFETY PUSHBUTTON — ik
SWITHCES AND AMMETER | ~F STARTER SOLENOID

Figure 4-21. Shutdown solenoid wiring harness, removal and installation (sheet 2 of 4).
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INSTALLATION
NOTE

REFER TO FIGURE-3 FOR WIRING DIAGRAM.

INSTALL BLACK HARNESS LEAD
TO STARTER SOLENOID TERMINAL

STEP 1.

AND SECURE ITH LOCKWASHER
AND NUT.  LTALL WHITE AND
RED HARNF  LEADS AND START-
ER CABL ON SOLENOID TER-

MINAL. SEx.URE WITH LOCKWASH-
" ER AND NUT.

NUT
LOCKWASHER

STARTER |

CABLE HARNESS LEADS

G STARTER SOLENOID

STEP 2. CONNECT THE TWO THERMO-
STATIC SWITCH CONNECTORS:

JWIRING I THERMOSTATIC
BEHARNESS B SWITCH
CONNECTOR (2)

N

H THERMOSTATIC SWITCH

INSTALL RED HARNESS LEAD ON
AMMETER TERMINAL. SECURE

STEP 3.

PUSHBUTTON
PUSHBUTTON

I START AND SAFETY PUSHBUTTON -
SWITCHES AND AMMETER

WITH NUT AND LOCKWASHER. IN-
STALL YELLOW HARNESS LEAD
ON SAFETY PUSHBUTTON SWITCH
AND SECURE WITH SCREW. IN-
STALL WHITE HARNESS LEAD ON
START PUSHBUTTON SWITCH AND
SECURE WITH SCREW. INSTALL
BLACK HARNESS LEAD ON AIR
PRESSURE SWITCH /AND SECURE
WITH SCREW. s

SCREW

AIR
PRESSURE
N S| TCH

J AR PRESSURE SW!TCHES

Figure 4-21. Shutdown solenoid wiring harness, removal and installation (sheet 3 of 4).

4-39



RO T

NT (D)
LOCKWASHER

ASHER

-t

Figure 4-21. Shutdown solenoid wiring harness, removal and installation (sheet 4 of 4).

b. Installation. Install shutdown solenoid wiring
harness as shown in[figure 4-21]
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4-36. Fuel Level Sending Unit Wiring Harness

a. Removal. Remove fuel level sending unit
wiring harness as shown in_figure 4-22

. :REFER TO FFGEFRFHM AND RE

MOVE FUEL TANK GUARD TO GAIN

. ACCESS,\TQ FUEL LEVEL SEND!NG

REMOVE NUTS* WASHERS AND
 ‘WIRING HARNESS FROM SEND!N'
UNIT TERMINALS.

REMQVE NUT, ‘WASHERS, AND CAP-

CREW SECURING GROUND WIRE
'SCREW SECL OUND WIRE sTEP3.

OF HARNESS TO FRAME.

REMOVE NUT, . WASHER,
WIRING HARNESS FROM FUEL
LEVEL GAGE ON INSTRUMEN
~ PANEL. REMOVE WIRING HARNES

AND

1 CoN ING  HARNESS TO
 FUEL LEVEL GAGE ON INSTR!
 MENT PANEL AND SECURE WIT

" STALL FUEL TANK GUARD.

Figure 4-22. Fuel level sending unit wiring harness, removal and installation.

b. Installation. Install fuel level sending unit

wiring harness as shown in|figure 4-22

Section X. MAINTENANCE OF COLD WEATHER STARTING AID

4-37. General

The cold weather starting aid (quick-start) provides
a means of injecting a highly combustible fuel
mixture into the engine air intake to aid in starting
the engine when ambient temperatures are below
+ 32°F. The fuel, an ether base mixture, is stored
in a metal cylinder that has a capacity of 790 cubic
centimeters (cc). The cylinder is approximately 95

per cent expendable. The fuel cylinders mounts to a
valve assembly which is actuated by a control cable
mounted on the instrument panel. Each actuation
of the valve lever injects a measured shot of 5 cc of
fuel into the engine intake air stream. The fuel
travels via copper tubing from the valve to an
atomizer on the engine air intake.
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4-38. Valve, Atomizer, and Tubing
a. Removal.

(1) Remove fuel cylinder [fig. _3-2P).

(2) Remove valve, atomizer, and tubing as

shown in[figure 4-73]

:NSTALLAT!ON

STEP 1.

STALL VALVE CAP ON TOP OF
: AC'WAT!NG VALVE.

- REFER TO AND RE-
MOV THE “FUEL. CYLINDER. M.

STEP 1.

lNSTALL ATOMIZER lN ENG!NE
INLET HOUSING g

~TROL CABLE TO VALVE AND DIS-

VALVE.

' LOOSEN SCREW SECURING CON-|

CONNECT CONTROL CABLE FROMN o

STEP 2.

CONNECT TUBING ASSEMBLY TO

~ ATOMIZER. SECURE TUBING AS-

SEMBLY TO FLYWHEEL ADAPTOR,
ALONG WITH WIRING HARNESS
WITH CLIP AND SCREW, i

~ FROM ACTUATING VALVE..

SECURING ACTUATING VALVE TO

~ HOUSING AND REMOVE ACTUATING
| VAL.VE :

STEP 5. |
* FROM ATOMIZER. REMOVE SCREW

AND CLIP SECURING TUBING
_ ASSEMBLY AND WIRING HARNESS
TO FLYWHEEL ADAPTOR. REMOVE

| TUBING ASSEMBLY.

STEP 6.. REMOVE ATOMIZER FROM ENGINE

_INLET HOUSING.

DISCPNNECT TUBING ASSEMBLY

- DISCONNECT  TUBING ASSEMBLY STEP3..

;o
He

. REMOVE 'LOCKNUTS AND BOLTS =

INSTALL ACTUATING VALVE VFON-
HOUSING AND SECURE WITH BOLTS

- AND NUTS.

~ STEP 4,
|

CONNECT TUBING ASSEMBLY TQ}
ACTUATING VALVE i

STEP 5.

~ CONTROL CABLE TO LEVER OF

INSTALL CONTROL CABLE ON
ACTUATING VALVE AND TIGHTEN
SCREW. CONNECT WIRE END OF

ACTUATING VALVE. |

SRR S g4 b

~ STEP 6.

REMOVE VALVE CAP. REFER TO
FIGURE—3-Z2 AND INSTALL FUEL,
CYLINDER.

Figure 4-23. Value, atomizer, and tubing, removal and installation.
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b. Cleaning and Inspection.

(1) Clean all metal parts and tubing with
cleaning solvent conforming to Federal
Specification P-D-680. Dry parts thoroughly.

(2) Inspect actuating valve for cracks, breaks,
distortion, improper operation, or any other defect.

(3) Inspect tubing for cracks, breaks, kinks, or
any other defect.

(4) Inspect atomizer for cracks, condition of
threads and orifice hole, or any other defect.

(5) Inspect control cable for improper
operation, Kinks, breaks, or any other defect.

(6) Inspect mounting hardware for cracks,
breaks, damaged threads, distortion, or any other
defect.

c. Installation.

(1) Install valve, atomizer, and tubing as
shown in[figure 4-23]

(2) Install fuel cylinder [[fig. _3-22).

Section XI. MAINTENANCE OF CONTROLS AND INSTRUMENTS

4-39. General

The controls and instruments are categorized into
three basic groups; operation indicating group,
control group, and safety group. The operation
indicating group consists of gages that show engine
fuel pressure, fuel level, receive air pressure, engine
oil pressure, compressor oil temperature, battery-
generator amperage, engine water temperature,
and engine RPM and elapsed running time. Also
included in this group are the engine and com-
pressor air cleaner restriction indicators. The
control group consists of the compressor unloader
control, engine stop control, engine speed control,
safety pushbutton switch, start pushbutton switch,
cold weather starting aid control, panel fuel level
gauge lamp switch, air pressure switches, and fuel
pressure switch. The safety group consists of
components that monitor unit operation and shut
down the engine if an abnormal condition develops.
This group includes the water temperature safety
switch, engine oil pressure safety switch, com-

presser thermostatic switch, and engine shutdown
solenoid.

4-40. Instrument Panel Assembly

a. Removal.

(1) Disconnect air, fuel, and oil lines from
gages as required for removal of instrument panel
assembly.

(2) Disconnect negative battery terminal and
wiring from switches and gages as required for
removal of instrument panel assembly.

(3) Disconnect tachometer cable.

(4) Drain engine coolant and remove engine
water temperature sensing bulb from engine
thermostat housing.

(5) Remove compressor oil temperature
sensing bulb from the compressor thermal bypass
valve.

(6) Disconnect control cables as required for
removal of instrument panel assembly.

(7) Remove instrument panel assembly as

shown inl[figure 4-24
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Figure 4-24. Instrument panel assembly, removal and installation.

b. Cleaning and Inspection.

(1) Wipe instrument panel clean using a clean
cloth soaked in cleaning solvent conforming to
Federal Specification P-D-680. Dry thoroughly.

(2) Inspect all instruments for damage or loose
mounting.

(3) Inspect hoses and cables for kinks, cracks,
or any other defect.

(4) Inspect all other parts for cracks, breaks,
distortion, or any other defect.

c. Installation.

(1) Install instrument panel assembly as
shown in| figure 4-24
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(2) Connect control cables.

(3) Connect compressor oil temperature
sensing bulb in thermal bypass valve[ (fig. 4-25).

(4) Connect engine water temperature sensing
bulb in thermostat housing).

(5) Connect tachometer cable.

(6) Connect wiring to switches and gages
4-25).

(7) Connect air, fuel, and oil lines to gages
[4-25).



4-41. Fuel Pressure Gage

a. Removal. Remove fuel pressure gage as shown
in[figure 4-25

LOCKWASHER (2

.....

£ 'FROM SNUBBER. R:—:Movs/i"h*’}"}‘ g v TRl iR

URE .f‘A’“‘D TUBING CONNEC-  |NGTALL LOCKWASHERS AND NUT
- ' e 'ON  TERMINALS TO PREVE

: yE NUTS, LOCKWASHERS‘ © THEIRLOSS. il

MD.MOUNTING . BRACKET, ' RE-  grepy REMOVE ~NUTS, LOCKWASHERS,

mvé s‘F‘L‘ ES'?IE’SA%EEE GAGE‘ AND MOUNTING BRACKET. RE-

STRUM I MOVE FUEL LEVEL GAGE FROM

LA B

|N:|KLIM|:N1 l"AN!:L.. ERER i
| INSTALLATION e !
. STEP1. INSTALL FUEL LEVEL GAGE W

POSITION ON INSTRUMENT PANEL.,
SECURE WITH MOUNTING BRACK-

STALL FUEL PRESSURE GAGE ~ ET,  LOCKWASHERS, AND NUTS.
POSITION ON INSTRUMENT (.., <o \NECT WIRE ASSEMBLY EROM
EL. SECURE WITH MOUNTING ~ °S'5r & CUNNECT HIRE ASSEMBLY FROM

:; LAMP-FUEL LEVEL SWITCH TO
SS?EKET LOCKWASHERS, AND | GAGE TERMINAL. CONNECT FUFI

INSTALL TUBING CONNECTOR AND |  HARNESS TO GAGE TERMINALS.

LEVEL SENDING UNIT WIRING

ER ON GAGE. CONNECT SECURE WIRES WITH LOCKWASHERS
F“PRESSURE HOSE TO SNUB- AND NUTS. (SEE FIGU RE:'F‘SIFOR
ER. o WIRING DIAGRAM.)

Figure 4-25. Instrumen-panel control and instruments, removal and installation (sheet 1 of 8).
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STEP 3. CONNECT WIRE ASSEMBLIES TO

 PRESSURE SWITCHES. CONNECT
~ SHUTDOWN WIRING HARNESS LEADS
TO PRESSURE SWITCH TERMINALS.
CONNECT AIR PRESSURE HOSE TO
GAGE. (SEE FIGIRE-3 FOR WIRING
DIAGRAM.)

REDUCING}
B BUSHING

DISCONNECT AIR PRESSURE H

‘mr CONNECTOR. DISCONNECT!

LRA AR T B & W WK |

SHUTDOWN WIRING HARNESS LEADS (i y (ME 431&34&14/@25 @

 FROM PRESSURE SWITCHES. DIS-

CONNECT WIRE ASSEMBLIES FROM D ENGINE OIL PRESSURE GAGE,
_ PRESSURE SWITCHES. REINSTALL REUMOVAL AND INSTALLATION
SCREWS IN PRESSURE SWITCH TER-  REMOVAL
”Jumu S TO PREVENT THFIR LOSS.

‘V"I-w'd T U XK o e BB l-UJ

~ STEP 1. DISCONNECT ENGINE OIL PRES-
 REMOVE AIR PRESSURE SW!TCHES,; - SURE HOSE FROM CONNECTOR.

_ REDUCING BUSHINGS, CONNECTOR,
AND CROSS. i‘

REMOVE NUTS, LOCKWASHERS,  STEP 2. REMOVE NUTS,' LOCKWASHER,
~ AND MOUNTING BRACKET. RE- AND MOUNTING BRACKET. REMOVE

“MOVE AIR PRESSURE GAGE FRQM Ao ENGINE OIL PRESSURE GAGE. FROM
ENT PANEL . e ‘*“j‘  INSTRUMENT PANEL,

o INSTALLATION

- REMOVE CONNECTOR.

STEP 1.. INSTALL ENGINE OIL PRESSURE
- GAGE IN POSITION ON INSTRUMENT
PANEL. SECURE WITH MOUNTING
BRACKET,  LOCKWASHERS, : AND
NUTS. i

INSTALL AIR PRESSURE GAGE IN
POSITION ON INSTRUMENT PANEL.
SECURE WITH MOUNTING BRACK-
. ET, LOCKWASHERS, AND NUTS.

. INSTALL CROSS, CONNECTOR, RE-
; n“r’lNP RHQHIMP( Amn AR DD QR AND CONNECT CNUlNE U|L VKE)’

* SURE SWITCHES. SURE HOSE.

Figure 4-25. Instrument panel controls and instruments, removal and installation (sheet 2 of 8).
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INSTALLATION
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' INSTRUMENT  PANEL. SECURE
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Figure 4-25. Instrument panel controls and instrument, removal and installation (sheet 3 of 8).
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‘1. DRAIN ENGINE COOLANT, REMOVE!
ENGINE =~ WATER TEMPERATUR
SENSING BULB FROM THERMOSTAT

REMOVE NUTS, LOCKWASHERS,
AND MOUNTING BRACKET. RE
MUVE ENGINE WATER

PANEL..

......

It:Ml‘t:K-:_;?: o
. ATURE GAGE FROM INSTRUMENT o

CHOMETER CABLE FROM

ETER-HOURMETER

. REMOVE NUTS, ¢

_ FROM INSTRUMENT PANEL.

LOCKWASHERS, |
AND MOUNTING BRACKET. RE-
MOVE, TACHOMETER-HOURMETER

INSTALLATION

NSTALLATION

1. INSTALL ENGINE WATER TEM-

PERATURE GAGE IN POSITION ON

/.|STEP 1. INSTALL THE TACHDMETER-HOUR-L;

METER IN POSlT!ON ON INSTRU«

‘ 1 INSTRUMENT = PANEL.. SECURE . MENT PANEL, BRACKE
‘.. i WITH MOUNTING BRACKET, LOCK-‘-" ET, WTH chu( ~AND |
~ WASHERS, AND NUTS. . NUTS.. ST
‘STEP 2. INSTALL ENGINE WATER TEMPERA-

TURE SENSING BULB IN THERMO-| | ‘ |
i - STAT HOUSING REPLENISH ENGINE, (STEP 2 c.unnECT TALHUMETER CABLE “{
~ COOLANT. - |t TACHOMETER-HOURMETER. | !

Figure 4-25. Instrument panel controls and instruments, removal and installation (sheet 4 of 8).
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VRESTRI»CTWN .
l}lDICATOR '
HOSE ASSEMBLY (

i IR CLEANER RESTRICTION !NDICATORS .

EN -
—= RESTRICTION
INDICATORS (2)

REMOVAL AN:D lNSTALLAT!ON

\'STEP 1.

;REMOVA;L

“REMOVE HOSE ASSEMBLIES FROM
RE-

RESTRICTION  INDICATORS.
MOVE CONNECTORS.

UNSCREW AND REMOVE RESTRIC-

STEP 1.

STEP 2.
TION INDICATORS FROM INSTRU-
MENT PANEL..

INSTALLATION

STEP 1. INSTALL RESTRICTION INDICA-

" TORS IN VERTICAL POSITION ON

INSTRUMENT PANEL.

STEP 2. INSTALL CONNECTORS AND CON-
NECT HOSE ASSEMBLIES.

STEP 3. DEPRESS RESET BUTTON ON TOP

OF INDICATOR. .

STEP 2.

REMOVE JAM NUT AND LOCKWASH-
ER AND REMOVE PANEL LAMP
ASSEMBLY ~ FROM / INSTRUMENT

PANEL. ‘
|

STEP 3. REMOVE NUT, PLATE, 'AND LAMP-
FUEL LEVEL SWITCH. |

INSTALLATION

STEP 1. INSTALL  LAMP-FUEL LEVEL

SWITCH AND PLATE IN POSITION
ON INSTRUMENT PANEL AND SE-
CURE WITH NUT. ‘

STEP 2.

STEP 3.

INSTALL PANEL LAMP ASSEMBLY‘
IN POSITION AND SECURE WITH
LOCKWASHER AND JAM NUT. .

CONNECT WIRE ASSEMBLIES TO.
SWITCH. (REFER TO FIGORE—1-3
FOR WIRING DIAGRAM.)

Figure 4-25. Instrument panel controls and instruments, removal and installation (sheet 5 of 8).
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COLD WEATHER
STARTING AID
(QUICK-START) AR
CONTROL CABLE]

.“"’\. ;

K CONTROL CABLES, RENOVAL AND INSTALLATION.

/

REMOVAL

STEP 1.

STEP 2.
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DISCONNECT WIRE END OF COLD
WEATHER STARTING AID CONTROL
CABLE FROM ACTUATING VALVE.

LOOSEN SCREW AND REMOVE

CABLE FROM VALVE.

REMOVE NUT, 'LOCKWASHER, AND
COLD WEATHER STARTING AID
CONTROL CABLE.

(COMPRESSOR
§ UNLOADER
CONTROL

ket

CABLE

*‘Q:i\

g,
i

y

B UNLOADER |
LEVER
STOP BLOCK

g UNLOADER
CONTROL CAB

S COLD WEATHER
2 STARTING| AID
CONTROL (CABLE,

‘o
" ME 4310-345-14/4-25 (&)

1
!
|
b
L

STEP 3.

STEP 4.

LOOSEN - SCREW ON UNI{OADER
LEVER STOP BLOCK. LOOSEN
CAPSCREWS SECURING CABLE
CLIPS. SLIDE CONTROL CABLE
OUT OF CLIPS.

REMOVE NUT, 'LOCKWASHER, ' AND,
COMPRESSOR UNLOADER CONTROL
CABLE.,

Figure 4-25. Instrument panel controls and instruments, removal and installation (sheet 6 of 8).



STEP 6.

STEP 7.

STEP 8.

J COMPRESSOR |
JUNLOADER
JCABLE

COLD WEATHER
STARTING AID |
CONTROL CABLE

'CONTROL CABLES, REMOVAL AND INSTALLATION (CONTINUED)

.. LOOSEN SCREW ON GOVERNOR

STOP BLOCK. LOOSEN CAPSCREWS

SECURING CABLE CLIPS. SLIDE

ENGINE STOP CONTROL CA
OUT OF CLIPS.

REMOVE
ENGIN

“REMOVE WIRE STOP FROM WIRE
END OF IDLE CONTROL CABLE.
LOOSEN CAPSCREWS SECURING
CABLE CLIPS. SLIDE IDLE CON-
TROL CABLE OUT OF CLIPS.
REMOVE NUT, LOCKWASHER, AND - STEPS6.
IDLE CONTROL CABLE. i

’ ‘SINSTALL‘ENG{NE STOP CONTROL

CABLE AND SECURE WITH LOCK-

~ WASHER AND NUT.

4 SLIDE CONTROL CABLE THRoqu;

JT, LOCKWASHER, 'AND H
STOP CONTROL CABLE.

]

CLIPS AND SECURE WIRE END

‘CABLE TO STOP BLOCK ON GOV-

ERNOR LEVER.: TIGHTEN CAP-
SCREWS SECURING CABLE CL!PS.

5. iNSTALL ‘ CDMP RESSOR UNLOADER’

- CONTROL CABLE AND SECURE

WITH LOCKWASHER AND NUT.

INSTALLATION

STEP 1.

STEP 2

 SLIDE

INSTALL IDLE CONTROL CABLE

AND SECURE WITH LOCKWASHER%" STEPT.

AND NUT. .

JUSTMENT.)

SLIDE CONTROL CABLE THROUGH
CABLE CLIPS. SECURE WIRE END
OF CONTROL CABLE IN UNLOADER
LEVER STOP BLOCK BY TIGHT-
ENING SCREW. .

IDLE CONTROL CABLE
' THROUGH CLIPS AND IDLE CON-
~ TROL STOP BLOCK.
WIRE STOP ON WIRE END OF CON-
" TROL CABLE. TIGHTEN CAP-
' SCREWS SECURING CABLE CLIPS.
(REFER TO FIGURE 47 FOR AD-

INSTALL

STEP 8.

INSTALL COLD WEATHER START|
ING AID (QUICK START) CONTROL.
CABLE AND SECURE WITH. LOCK»

WASHER AND NUT.

SLIDE CONTROL CABLE THRO'UGH‘
ACTUATING VALVE. CONNECT
WIRE END OF CABLE TO VALVE

LEVER. TIGHTEN SCREW ON
VALVE  SECURING  CONTROL

Figure 4-25. Instrument panel controls and instruments, removal and installation (sheet 7 of 8).
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RECEIVER
PRESSURE

SAFETY
PUSHBUTTON|
SWITCH

START AND SAFETY PUSHBUTTON

I‘ SWITCHES, REMOVAL AND INSTALLATION

REMOVAL

STEP 1.

STEP 2.. REMOVE NUT AND SWITCH.

DISCONNECT WIRE ASSEMBLIES.

~

AIR PRESSURE
ESSWITCH (2) )

N /| RE
R ASSEMBLY

P

ME 4310-345.14/4-2 '

E

M .. AIR PRESSURE SWITCH,
" REMOVAL AND INSTALLATION

REMOVAL

STEP 1. DISCONNECT WIRE ASSEMBLIES,

INSTALLATION

STEP 1.. INSTALL START PUSHBUTTON AND

SAFETY PUSHBUTTON SWITCH. SE-

CURE WITH NUT.

STEP 2. CONNECT  WIRE ASSEMBLIES.
5 (REFER TO FIGORE T-3 FOR WIRING

STEP 2. UNSCREW AND REMOVE AIR PRES-

.. SURE SWITCHES, . - -~ -~ o 74

INSTALLATION

STEP 1. INSTALL AIR PRESSURE SWITCHES.

STEP 2. CONNECT  WIRE  ASSEMBLIES.
(REFER TO FIGURE1-3 FOR WIRING

Figure 4-25. Instrument panel controls and instruments, removal and installation (sheet 8 of 8).
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b. Cleaning and Inspection.

(1) Clean gage using a clean cloth soaked in a
cleaning solvent conforming to Federal
Specification P-D-680. Dry thoroughly.

(2) Inspect gage face glass for damage. Inspect
case for cracks, distortion, or any other defect.

(3) Inspect attaching hardware for cracks,
distortion, damaged threads, or any other defect.

c. Installation. Install fuel pressure gage as
shown in[figure 4-25|
4-42. Fuel Level Gage

a. Removal. Disconnect the battery terminals
and remove fuel level gage and sending unit as
shown in[figure 4-25

b. Cleaning and Inspection.

(1) Clean fuel level gage and sending unit
using a clean cloth soaked in a cleaning solvent
conforming to Federal Specification P-D-680. Dry
thoroughly.

(2) Inspect gage face glass for damage. Inspect
case for cracks, distortion, or any other damage.

(3) Inspect sending unit float for freedom of
movement. Inspect for cracks, breaks distortion, or
any other damage.

(4) Inspect attaching hardware for cracks,
distortion, damaged threads, or any other defect.

c. Installation. Install fuel level gage and sending
unit as shown in[figure 4-25] and connect battery
terminals.

4-43. Air Pressure Gage
a. Removal. Remove receiver air pressure gage as

shown in[figure 4-25|
b. Cleaning and Inspection.

(1) Clean the air pressure gage using a clean
cloth soaked in a cleaning solvent conforming to
Federal Specification P-D-680. Dry thoroughly.

(2) Inspect gage face glass for damage. Inspect
case for cracks, distortion, or any other defect.

(3) Inspect attaching hardware for cracks,
distortion, damaged threads, or any other defect.

c. Installation. Install receiver air pressure gage

as shown in[figure 4-25]

4-44. Engine Oil Pressure Gage

a. Removal Remove engine oil pressure gage as
shown in[figure 4-25]
b. Cleaning and Inspection.

(1) Wipe engine oil pressure gage clean using a
clean cloth soaked in a cleaning solvent conforming
to Federal Specification P-D-680. Dry thoroughly.

(2) Inspect gage face glass for damage. Inspect
case for cracks, distortion, or any other defect.

(3) Inspect attaching hardware for cracks,
distortion, damaged threads, or any other defect.

c. Installation. Install the engine oil pressure

gage as shown in[figure 4-25

4-45. Compressor Oil Temperature Gage

a. Removal. Remove compressor oil temperature
gage as shown in[figure 4-25
b. Cleaning and Inspection.

(1) Clean gage, line, and sensing bulb using a
clean cloth soaked in a cleaning solvent conforming
to Federal Specification P-D-680. Dry thoroughly.

(2) Inspect gage face glass for damage. Inspect
case for cracks, distortion, or any other defect.

(3) Inspect sensing bulb and line for kinks,
breaks, distortion, or any other defect.

(4) Inspect attaching hardware for cracks,
distortion, damaged threads, or any other defect.

c. Installation. Install compressor oil tem-

perature gage as shown in[figure 4-25
4-46. Ammeter
a. Removal. Remove ammeter as shown in [figurel
4-25.
b. Cleaning and Inspection.
(1) Wipe ammeter clean using a clean, dry
cloth .
(2) Inspect gage face glass for damage. Inspect
case for cracks, distortion, or any other defect.
(3) Inspect attaching hardware for cracks,
distortion, damaged threads, or any other defect.
c. Installation. Install ammeter as shown in

[figure 4-28

NOTE
Be certain that ammeter terminals are tightened
securely to provide a good charging circuit for the
battery. If ammeter reads in reverse, check wiring
for proper connections.

4-47. Engine Water Temperature Gage

a. Removal. Remove engine water temperature
gage as shown in
b. Cleaning and Inspection,

(1) Clean gage, line, and sensing bulb using a
clean cloth soaked with a cleaning solvent con-
forming to Federal Specification P-D-680. Dry
thoroughly.

(2) Inspect gage face glass for damage. Inspect
case for cracks, distortion, or any other defect.

(3) Inspect sensing bulb and line for kinks,
breaks, distortion, or any other defect.

(4) Inspect attaching hardware for cracks,
distortion, damaged threads, or any other defect.

c. Installation. Install engine water temperature
gage as shown in[figure 4-25|
4-48. Tachometer. Hourmeter

a. Removal. Remove tachometer-hourmeter as
shown in[figure 4-25]

b. Cleaning and Inspection.

(1) Clean tachometer-hourmeter using a clean
cloth soaked in a cleaning solvent conforming to
Federal Specification P-D-680. Dry thoroughly.
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(2) Inspect tachometer-hourmeter face glass
for damage. Inspect case for cracks, distortion, or
any other defect.

(3) inspect tachometer cable for kinks, breaks,
or any other defect.

(4) Inspect attaching hardware for cracks,
distortion, damaged threads, or any other defect.

c. Installation. Install tachometer-hourmeter as
shown in[figure 4-25|

4-49. Air Cleaner Restriction Indicators
AM Removal. Remove air cleaner restriction
indicators as shown i figure 4-25|
b. Cleaning and Inspection.
(1) Wipe restriction indicators clean using a
clean, dry cloth.
(2) Inspect for cracks, breaks, and thread
damage.
c. Installation. Install air cleaner restriction
indicators as shown if_figure 4-25|

4-50. Panel Lamp Assembly and Switch

a. Removal. Remove panel lamp assembly and

switch as shown in_figure 4-25
b. Cleaning and Inspection.

(1) Wipe panel lamp assembly and switch
clean using a clean, dry cloth.
(2) Check switch for proper operation. Inspect
terminals for cracks, breaks, or any other defect.
(3) Inspect panel lamp and bulb for breaks,
cracks, distortion, or any other defect.
(4) Inspect attaching hardware for cracks,
distortion, damaged threads, or any other defect.
c. Installation. Install panel lamp assembly and
switch as shown if_figure 4-25|

4-51. Control Cables
a. Removal. Remove engine idle control cable,

4-54

stop cable, compressor unloader control cable, and
cold weather starting aid cable as shown inlfigure 4!
25.

b. Cleaning and Inspection.
(1) Clean control cables using a cleaning

solvent conforming to Federal Specification P-D-
680.

(2) Inspect control cables for breaks, kinks, or

any other defect.
(38) Inspect attaching hardware for cracks,
distortion, damaged threads, or any other defect.
c. Installation. Install engine idle control cable,
stop cable, compressor unloader control cable, and

cold weather starting aid cable as shown in[figure 4- "]
25.

4-52. Start and Safety Pushbutton Switches

a. Removal. Remove the safety pushbutton switch
and start pushbutton switch as shown in[figure 4-
25.

b. Cleaning and Inspection.

(1) Wipe safety switch and start switch clean
using a clean, dry cloth.

(2) Check switches for proper operation.
Inspect terminals for cracks, breaks, or any other
defect.

() Inspect attaching hardware for cracks,
distortion, damaged threads, or any other defect.

c. Installation. Install safety pushbutton switch
and start pushbutton switch as shown in
25.

4-53. Air Pressure Switches

a. Removal. Remove air pressure switches as
shown in[figure 4-25]

b. Installation. Install air pressure safety
switch as shown i



4-54. Fuel Pressure Safety Switch b. Installation. Install fuel pressure safety switch
a. Removal. Remove fuel pressure safety switch as shown in[figure 4-26]

a. shown in[figure 4-2

s apwit

NUT (0 et
LockwasHer (2

PEWIRING P
[ HARNESSH

SECONDARY RS e —
i FUEL e , -
. ' p ! " REMOVAL AND INSTALLATION

A FUEL PRESSURE SAFETY SWITCH,

A REMOVAL AND INSTALLATION REMOVAL.
REMOVAL STEP 1. REMOVE NUTS AND LOCKWASHERS.
o REMOVE WIRING HARNESS FROM
'STEP 1. REMOVE NUTS AND LOCKWASHERS. TERMINALS.
REMOVE WIRING HARNESS FROM . .. ... . .. .
* TERMINALS. -

| STEP 2. UNSCREW AND REMOVE ENGINE
PRESSURE SAFETY SWITCH FROM  — — ~&m===m= =22 =10 ‘
"SECONDARY FUEL FILTER ELBOW.

\
A

INSTALLATION v INSTALLATION

STEP 1. INSTALL FUEL PRESSURE SAFETY  STEP 1.. INSTALL ENGINE OIL PRESSURE
SWITCH ON ELBOW AT TOP OF SAFETY SWITCH. .
SECONDARY FUEL FILTER. e : ' :

STEP 2.  CONNECT WIRING HARNESS AND STEP 2.  CONNECT WIRING HARNESS AND

" SECURE WITH LOCKWASHERS AND SECURE WITH LOCKWASHERS AND
NUTS. (REFER TO FIGORE-3 FOR NUTS. (REFER TO FIGHRE-1-3 FOR
WIRING DIAGRAM.) WIRING DIAGRAM.)

Figure 4-26. Safety switches, removal and installation (sheet 1 of 3).
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: ATURE SAFETY SWITCH,
REMOVAL. AND INSTALLATION

| REMOVE NUTS AND LOCKWASHERS,
* REMOVE WIRING HARNESS FROM
~ TERMINALS.. -

‘STEP L.

STEP 2. UNSCREW AND REMOVE WATER

FROM - THERMOSTAT HOUSING.
INSTALL‘ATION

INSTALL WATER TEMPERATURE

STEP 1.
. . SAFETY SWITCH IN THERMOSTAT

e "‘:“:HOUSING | .

- JPLUG
7 CDNNETORS(Z) :

WIRING B

HARNESS

| "H'D THERMOSTATIC SWITCH,
REMOVAL AND INSTALLATION

. TEMPERATURE = SAFETY SWITCH

.
STEP 1.
:

SECURI WITH LOCKWASHERS AND

QNUTS. {REFER TO FIGURE1-3 FORv - STEP2.

COMPRESSOR
DISCHARGE " |
CONNECTION

I THERMOSTATIC
N swiTCH

ME 431&345-14/4-26’1.f

REMOVAL

DISCONNECT WIRE PLUG CONNEC-
TORS BY PULLING APART.

STEP 1..

STEP 2. UNSCREW AND REMOVE THERMO-
- STATIC SWITCH FROM COMPRESSOR
DISCHARGE CONNECTION. .

‘INSTALLATION

INSTALL THERMOSTATIC SWITCH
IN COMPRESSOR DISCHARGE. CON
~ NECTION.

RECONNECT WIRE PLUG CONNEC-J
TORS. - i

Figure 4-26. Safety switches, removal and installation (sheet 2 of 3).
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REMOVE WIRING HARNESS FROM

TERMINALS. REMOVE NUT AND

LOCKWASHER; REMOVE GROUND

WIRE FROM TERMINAL.

STEP 2.

REMOVE NUT FROM SOLENOID
ROD. P |

STEP 3. REMOVE NUTS,' LOCKWASHERS,
AND BOLTS SECURING SHUTDOWN
SOLENOID SWITCH TO MOUNTING
BRACKET. LIFT SOLENOID SWITCH
UPWARD REMOVING ROD FROM

_ACTUATING BRACKET.

1. REMOVE NUTS AND LOCKWASHERS.

INSTALLATION

STEP 1.
| ROD EXTENDING THROUGH HOLE

IN ACTUATING BRACKET. SECURE

ROD WITH NUT; SECURE SOLENOID

SWITCH TO MOUNTING BRACKET
WITH BOLTS, ‘LOCKWASHERS, ‘AND
NUTS. .

gy A e o -

INSTALL GROUND "WIRE. .
WITH LOCKWASHER AND NUT ON

STEP 2.

SOLENOID SWITCH TERMINAL AND

INSTALL SOLENOID SWITCH WITH

. SECURE

B HOUNTING]
BRACKET

TOOTH TYPE LOCKWASHER UNDER
LUG AT MOUNTING BRACKET
GROUND. -

INSTALL WIRING HARNESS ON TER-i
MINAL AND SECURE WiTH LOCK-
WASHER AND NUT. (REFER TO

Fng:RE:I 3 f\ﬂ Mllhl I!‘bl‘\| AD

STEP 3.

IYVERY
WIRING: wﬂur\f\m./

Figure 4-26. Safety switches, removal and installation (sheet 3 of 3).

b. Installation. Install air pressure switches as
shown in[figure 4-25]
4-55. Oil Pressure Safety Switch

a. Removal. Remove engine oil pressure safety

switch as shown ir_figure 4-26|

b. Installation. Install engine oil pressure safety
switch as shown if_figure 4-26|
4-56. Water Temperature Safety Switch

a. Removal. Drain engine coolant and remove
engine water temperature safety switch as shown in
0| 4 o

b. Installation. Install engine water temperature

switch as shown ir_figure 4-26 |land fill radiator with
coolant.
4-57. Thermostatic Switch

a. Removal. Remove compressor thermostatic

switch as shown if_figure 4-26|

b. Installation. Install compressor thermostatic
switch as shown ir_figure 4-26
4-58. Shutdown Solenoid Switch

a. Removal. Remove engine shutdown solenoid

switch as shown ir_Tigure 4-76|

b. Installation. Install engine shutdown solenoid

switch as shown if_figure 4-26]



4-59. Engine Throttle Lever and Rods
a. Removal. Remove engine throttle lever and

control rods as shown ir_figure 4-27]

TG

QWASHER3) N
BALL JOINT (3) BN

L W vw

BLOCK FROM CONTROL Sl
T AT BALL JOINT ' ‘LDCKNUT

it A

EMOVE - 'CONTROL  ROD.  WASHER FINTAKE-

B 1IN OADER

Nl ¥ A0

5. R'EMQVE NUTS, - LOCKWASHERS
- AND BALL JOINTS LOOSEN NUTS

 REMOVE LOCKNUT AND BOLT. P 2 oL

REMQVE LENER ASEVBLY FRON. . ROD AND SECURE WITH NUT. IN-

. MOUNTING BRACKET. . STALL BALL JOINT ON LEVER

o : i - © ASSEMBLY WITH LOCKWASHER AND

' NUT. SLIDE INTAKE-UNLOADER

LEVER STOP BLOCK ON CONTROL

ROD. SECURE STOP BLOCK TO

LEVER WITH WASHER AND LOCK-
NUT.

INSTALLATION

. INSTALL lDLE CONTRDL CABLE
- STOP BLOCK AND NL@S.

> 5. INSTALL SPRING BETW?EN LEVER
. ASSEMBLY AND BRACKET ON
FLYWHEEL ADAPTOR.

:NMALLLUNH:UL. ROD 'BETWEE U
'GOVERNOR 'LEVER AND LEVER@

 ASSEMBLY. SECURE WITH I...UL.
.. WASHERS AND NUTS. | 4-7 FOR CONTROL ADJUSTMENT.

Figure 4-27. Engine throttle lever and rods, removal and installation.

P 6. REFER TO FIGBRE=#25 AND IN-
\ STALL IDLE CONTROL CABLE T0
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b. Installation. Install throttle lever and rods as

shown in[figure 4-27

c. Adjustment. Adjust engine idle speed as shown

in (figure 271

Section XIl. MAINTENANCE OF HOUSING GROUP

4-60. General

The engine, air compressor, radiator, and com-
pressor oil cooler are enclosed in a sheet metal
housing. Doors on both sides of the unit provide
access to engine and compressor components. In
addition to the doors, the housing group consists of
side and end panels, door and roof supports and

roof section. The data and instruction plates fasten
to the outside of the housing side and door panels.
4-61. Housing Group
a. Removal and Disassembly.
(1) Remove external components on housing

group as shown if_figure 4-28]
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__RAIN =
~ SHIELD

+——— MUFFLER

‘COUPLING AND
# EXHAUST PIPE

B CLEANER/ 2
ScaP (2)

I ME 4310-345-14/4-28 )

~ REMOVAL

| :STEP 1.  REMOVE RAIN SHIELD FROM
MUFFLER. : 3

STEP 2. REMOVE MUFFLER, COUPLING,
o AND EXHAUST PIPE. ‘

STEP 3. REMOVE THE TWO AIR CLEANER
CAPS. '

. INSTALLATION

STEP 1. INSTALL THE: TWO AIR CLEANER
| CAPS.

STEP 2.  INSTALL EXHAUST PIPE, COUP-
-LING, AND MUFFLER.

STEP 3. INSTALL RAIN SHIELD ON MUF-
FLER.

Figure 4-28. External components on housing group, removal and installation.

4-60



(2) Remove engine and compressor air cleaner

as shown ifi_figure 4-29

assemblies

FMRCLEANER ATTACHMENT

f

COMPRESSOR [
wR cLEner B

)SES AND INTAKE

BOLT (@)
LOCKNUT

TO_ROOF SECTION

REMOVAL
STEP 1.

LOOSEN' THE EIGHT HOSE CLAMPS.
REMOVE ENGINE AIR INTAKE HOSE
BETWEEN ELBOW AND INTAKE:
HOUSING. DISCONNECT THE TWO
RESTRICTION INDICATOR HOSES.

REMOVE ELBOW AND HOSE FROM.

- ENGINE AIR CLEANER. .

A AIR CLEANER:
TTTTTTsTER 2.

- STEP 3.

STEP 1,

 STEP 2.

REMOVE COMPRESSOR AR l
TUBE AND HOSES.

ENGINE AIR ]
cLEANER [

REMOVE EIGHT LOCKNUTS AND

BOLTS. REMOVE THE TWO AIR
CLEANERS. |

 INSTALLATION

INSTALL THE TWO AIR CLEANERS
AND SECURE TO ROOF PANEL

WITH EIGHT BOLTS AND LOCK-|

NUTS.

INSTALL HOSES ON AIR CLEANER

AND COMPRESSOR . INTAKE.:

TUBE.
TIONS WITH HOSE CLAMPS, -

STEP 3,

INSTALL HOSES ON AIR CLEANER
AND ENGINE INTAKE HOUSING.
INSTALL ELBOW; SECURE HOSE

IN-
STALL COMPRESSOR AIR INTAKE
SECURE HOSE CONNEC-

CONNECTIONS WITH HOSE CLAMPS,

CONNECT THE TWO RESTRICTION
INDICATOR HOSES. .

Figure 4-29. Engine and compressor air assemblies, removal and installation.
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(3) Remove air pressure regulator assembly
and bracket as shown in_figure 4-30|

REMOVAL
REGULATOR STEP\1. DISCONNECT AIR HOSES FROM
MOUNTING - ' . REGULATOR AND CROSS.
BRACKET ‘ ,
NUT (2) STEP 2. REMOVE NUTS, LOCKWASHERS,
AIR | LOCKWASHER (2) @ FLAT WASHERS, - AND BOLTS SE-
PRESSURE FLAT WASHER (2 CURING MOUNTING BRACKET TO

REGULATOREE BOLT (2) : ’ HOUSING REAR PANEL. REMOVE
N - AIR PRESSURE REGULATOR AS-
SEMBLY AND BRACKET.

INSTALLATION

STEP 1. INSTALL AIR PRESSURE REGU-
LATOR ASSEMBLY AND BRACKET

i N ~ AND SECURE TO REAR HOUSING

= PANEL WITH BOLTS, FLAT WASH.
AR FREAR o ERS,  LOCKWASHERS, AND NUTS.
HOSE (4) Il PANEL | i
e STEP 2. CONNECT AIR HOSES TO CROSS
- AND REGULATOR. (REFER TO
- FIGBRE=5-1 FOR AIR LINE DIA-
- GRAM). T |

Figure 4-30. Air pressure regulator assembly and bracket, removal and installation.

(4) Remove instrument panel assembly[(fig. 4-1 (6) Remove toolboxes (right and left side) (fig.
24). 4-16).
(5) Remove cold weather starting aid cylinder (7) Remove data and instruction plates as

(fig. 3-22] ), cylinder brackets and valve [(fig. 4-2p). shown in[figure 4-37]
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INSTRUCTION
PLATE

IDENTIFICATION
PLATE
ISCREW (4 |

-

ME 4310-345-14/4-31

REMOVAL

STEP 1. REMOVE FOUR SCREWS AND IN-
| STRUCTION PLATE.
 STEP 2. RENOVE FOUR SCREWS AND TRANS-
~\ PORTATION DATA PLATE.
STEP 3. REMOVE FOUR SCREWS AND IDEN-
| TIFICATION PLATE.
INSTALLATION
STEP 1., INSTALL IDENTIFICATION PLATE;
SECURE WITH FOUR SCREWS.
STEP 2. INSTALL TRANSPORTATION DATA
 PLATE; SECURE WITH FOUR
SCREWS.

STEP 3. INSTALL INSTRUCTION PLATE:

SECURE WITH FOUR SCREWS.

Figure 4-31. Data and instruction plates, removal and installation.

(8) Disassemble housing group in numerical

sequence shown in[figure 4-32]

NOTE
Left and right side panels (61, 69[ fig. 4-3p) are
used as support panels for the radiator and
compressor oil cooler. These panels cannot be
removed from unit unless the radiator and oil
cooler are also removed.

b. Cleaning, Inspection, and Repair.

(1) Clean all metal parts using a cleaning
solvent conforming to Federal Specification P-D-
680. Dry thoroughly.

(2) Inspect parts for dents, cracks, breaks, or
any other damage.

(3) Inspect attaching hardware for cracks,
distortion, damaged threads, or any other defect.

(4) Repair is limited to the straightening of

dents and replacement of defective parts.
c. Reassembly and Installation.

(1) Reassemble housing group in reverse
numerical sequence shown in[figure 4-32]|

(2) Install data and instruction plates as
shown in[figure 4-37]

(3) Install toolboxes (right and left side)
[A-T6).

(4) Install cold weather starting aid valve and
brackets [fig. _4-23) and fuel cylinder [(fig. 3-2P).

(5) Install instrument panel assembly [(fig- 431
24).

(6) Install air pressure regulator assembly and

bracket [(fig. 4-3D).
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91

Figure 4-32. Housing group disassembly and reassembly.
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Key to[figure 4-32]

. Nut (9)
Lockwasher (9)
Flat washer (9)
Bolt (8)

Bolt

Door, LH
Screw (8)
Lockwasher (8)
Nut plate (4)

. Clamp (2)

. Nut (9)

Lockwasher (9)

. Flat washer (9)

. Bolt (8)

. Bolt

. Door, RH

. Screw (8)

Lockwasher (8)

. Nut plate (4)

. Clamp (2)

. Nut (9)

Lockwasher (9)

. Bevel washer (3)

. Bolt (9)

. Flat washer (9)

. Side panel, LH

. Nut (9)

Lockwasher (9)

. Bevel washer (3)

. Bolt (9)

. Flat washer (9)

. Side panel, RH

. Bolt (14)

. Lockwasher (14)

. Flat washer (14)

©® NGO RN

WWWWWWRNNNRNNNNNNNRRRPRPRRRERE
ARWNPOOOINNOURWNRPOOONDODURNWNRL OO

(7) Install engine and compressor air cleaner

assemblies| (fig. 4-2D).

36. Roof

37. Nut

38. Lockwasher
39. Bolt

40. Nut

41. Lockwasher
42. Bolt

43. Support

44. Brace

45. Nut (4)

46. Lockwasher (4)
47. Flat washer (4)
48. Bolt (4)

49. Rear support
50. Bolt (17)

51. Lockwasher (17)
52. Flat washer (17)
53. Front support
54. Bolt (12)

55. Lockwasher (12)
56. Flat washer (12)
57. Nut (2)

58. Lockwasher (2)
59. Bolt (2)

60. Flat washer (2)
61. Front side panel, LH
62. Bolt (12)

63. Lockwasher (12)
64. Flat washer (12)
65. Nut (2)

66. Lockwasher (2)
67. Bolt (2)

68. Flat washer (2)
69. Front side panel, RH

(8) Install external components on housing

group as shown ip_figure 4-28

Section Xiii. MAINTENANCE OF COOLING SYSTEM

4-62. General

The rotary air compressor unit cooling system
consists of the radiator, compressor oil cooler
assembly, fan guard, fan assembly and drive group,
drive belts, engine coolant thermostat, engine water
pump, engine oil cooler, coolant lines, hoses, fit-
tings, and clamps. The engine has a pressure
cooling system. An impeller-type pump circulates
the coolant through the engine components and the
radiator. Coolant temperature is reduced by

ambient air which is drawn through the radiator
core by the fan assembly. The engine coolant

thermostat controls the flow of coolant through the
radiator. The ambient air pulled through the

radiator also passes through the compressor oil
cooler which reduces the temperature of air
compressor oil.

4-63. Fan Guard

a. Removal. Remove the fan guard as shown in
figure 4-33
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REMOVAL 3
| §
STEP 1.. REMOVE SCREWS AND FLAT WASH-
ERS. REMOVE FAN GUARDS.

N

| NOTE
THE HOUSING ROOF SECTION AND TOP
RADIATOR HOSE MUST BE REMOVED TO
REMOVE THE FAN SHROUD. REFER TO

FIGORE=%-9 FOR SHROUD REMOVAL AND
FIGURE— : 4-32 FOR ROOF REMOVAL.

STEP 1.
WITH FLAT WASHERS AND SCREWS.

CHECK FAN GUARD AND FAN.

¢

~ BLADE CLEARANCE.

r %
INSTALLATION |
o E

INSTALL FAN GUARDS AND SECURE

/

[SCREW (6)
B FLAT WASHER (6

S F AN
GUARD (2)

L oL
M1 SCREW (6) - P
* | LOCKWASHER (6) o
L FLAT WASHER (6)

!
i

)

RN HE 4310-345-14/4.33

Figure 4-33. Fan guard, removal and installation.

b. Cleaning and Inspection.

(1) Clean the fan guard using a cleaning
solvent conforming to Federal Specification P-D-
680. Dry thoroughly.

(2) Inspect fan guard for cracks, breaks,
distortion, or any other defects.

(3) Inspect attaching hardware for cracks,
distortion, damaged threads, or any other defect.
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c. Installation.
[figure 4-33]
4-64. Coolant Lines,
Clamps

a. Removal. Remove coolant lines, hoses, fit-
tinge, and clamps as shown in_figure 4-34]

Install fan guard as shown in

Hoses, Fittings, and



REMOVAL -

STEP 1. REMOVE HOSE CLAMPS AND UPPER
RADIATOR HOSE.

STEP 2.  REMOVE HOSE CL.AMPS AND LOWER
RADIATOR HOSE.

STEP 3. REMOVE HOSE CLAMPS AND OIL

COOLER WATER OUTLET HOSE.

STEP 4.  REMOVE HOSE CLAMPS, HOSE,
BOLTS,- LOCKWASHERS, WATER
BYPASS TUBE,: AND GASKET.

STEP 5.  REFER TO FIGURE—320 AND RE-
- MOVE SECONDARY FUEL FILTER.
REMOVE BOLTS, ' LOCKWASHER,

ELBOW, AND GASKET.

INSTALLATION

STEP 1. INSTALL GASKET AND ELBOW.
SECURE TO ENGINE BLOCK WITH
LOCKWASHERS AND BOLTS. REFER
TO  FIGURE—3-20 AND INSTALL

SECONDARY FUEL FILTER ON
ELBOW.

STEP 2. INSTALL GASKET AND WATER
BYPASS TUBE; SECURE TO THER-
MOSTAT HOUSING WITH LOCKWASH-
ERS AND BOLTS. INSTALL HOSE
AND HOSE CLAMPS BETWEEN BY-
PASS TUBE AND WATER PUMP.

STEP 3., INSTALL OIL COOLER WATER
- OUTLET HOSE AND HOSE CLAMPS.

STEP 4. lNSTALL LOWER RADIATOR HOSE:
~ AND HOSE CLAMPS.

STEP 5. INSTALL UPPER RADIATOR HOSE
AND HOSE CLAMPS.

UPPER |
RADIATOR;

S ¥ATER %
a
;,.

BYPASS

LOWER o
RADIATOR
HOSE

(BOLT (2)
LOCKWASHER (2)§

B E 4310-345-14/4-34]

B OIL COOLER HOSE AND ELBOW

Figure 4-34. Coolant lines, hoses, fittings, and clamps, removal and installation.
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b. Cleaning and Inspection.

(1) Clean all metal parts using a cleaning
solvent conforming to Federal Specification P-D-
680. Dry parts thoroughly.

(2) Inspect parts for kinks, breaks, cracks,
deterioration, or any other defect.

(3) Inspect attaching hardware for cracks,
distortion, or any other defect.
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c. Installation. Install coolant lines, hoses, fit-

tings, and clamps as shown |[n_figure 4-34
4-65. Drive Belts

35.

a. Removal.
(1) Remove fan guard [(fig. 4-3B).
(2) Remove drive belts as shown in| figure 4- |



n
RADJUSTING!
BRACKET K MOUNTING

T

igure 4-35. Drive belts, removal and installation.
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1
{
{
:
i

:, ME 4310-345.14/4-35 (2))
"WATER PUMP DRIVE BELTS,
REMOVAL AND INSTALLATION

Figure 4-35. Drive belts, removal and installation.

b. Inspection. Inspect drive belts for cracks, d. Adjustment. Adjust drive belts as shown in
breaks, fraying, excessive wear, or any other defect.

4-66. Fan Assembly

NOTE
Always replace drive belts in sets. a. Removal.
(1) Remove fan guard [fig. 4-3B).
c. Installation. (2) Loosen drive belts [fig. 4-3b).
(1) Install drive belts as shown in[figure 4-35 (3) Remove fan assembly as shown in figure 4
(2) Install fan guard [(fig. 4-33). 36.
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‘L OCKWASHER (4)

ME 4310-345-14/

REMOVAL
STEP 1. REMOVE BOLTS AND LDCKWASH-
ERS. REMOVE FAN BLADE.

STEP 2. REMOVE FAN SPACER. -

: INSTALLATION
STEP 1. INSTALL FAN SPACER ON FAN
PULLEY,
STEP.2. INSTALL FAN BLADE ON FAN
SPACER AND SECURE TO FAN
PULLEY WITH LOCKWASHERS A
BOLTS.

Figure 4-36. Fan assembly, removal and installation.

b. Cleaning and Inspection.

(1) Clean fan assembly and spacer using a
cleaning solvent conforming to Federal
Specification P-D-680. Dry parts thoroughly.

(2) Inspect fan assembly for cracks,
blades, or any other defect.

(3) Inspect spacer for cracks, breaks, or any
other defect.

(4) Inspect attaching hardware for cracks,
distortion, damaged threads, or any other defect.

c. In stallation.

(1) Install fan assembly as shown in

(2 Install drive belts [(fig. 4-b).
(3 Adjust drive belts [(fig. 4-b).
(4 Install fan guard [(fig. 4-3B).

4-67. Engine Coolant Thermostat

a. Removal.
(1) Drain engine cooling system.
(2) Remove clamps and hose from thermostat
housing [(fig. 4-3}).

(3) Remove engine coolant thermostat as
shown inlfigure 4-37.| Discard gasket.

bent

36.

=
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L DUNT AT

i HOUSING

""

TEMPERATURE
SAFETY SWITCH)

[ HARNESS

SWTCH REFER 0 Fscmmsﬂ)

REMOVE ENGINE WATER TEMPER-
ATURE SAFETY SWITCH (FIGURE

REMOVE WATER TEMPERA-
RE, NSI, GJ‘?*‘BULB (FIGBFEZQZS)

.’ REMOVE BOLTS - AND LO‘CKWASH%
ERS., ' REMOVE = THERMOSTAT

. HOUSING FROM ENGINE DISCARD
GASKET.

INSTALLATION

POSITION NEW GASKET AND IN-
- STALL  THERMOSTAT  HOUSING
WITH LOCKWASHERS AND BOLTS.

STEP 1.

INSTALL ENGINE WATER TEMPER-
ATURE SENSING BULB IN HOUSING

STEP 2.

(FIGBRE=—2+25). INSTALL WATER
TEMPERATURE SAFETY SWITCH
(FIGURE4=26).
STEP 3. CONNECT  SHUTDOWN  WIRING
: HARNESS LEADS TO SAFETY
SWITCH (FIGHRE%26). -

Figure 4-37. Engine coolant thermostat, removal, disassembly,
reassembly, and installation.
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b. Testing.
(1) Make test set-up as shown ififigure 4-38

Figure 4-38. Engine coolant thermostat test set-up.

(2) Apply heat to pan and stir water to
maintain uniform water temperature.

(3) Observe temperature of water when
thermostat begins to open. The opening tem-
perature should be 167° to 172° F. The ther-
mostat should be fully open at approximately
190° —192°F.

C. Installation.

(1) Install engine coolant thermostat as shown

in[figure 4-37.]1Install a new housing gasket.
NOTE

Clean sealing surfaces before installing new
housing gasket and housing.

(2) Install hose and clamps on thermostat

housing and radiator [(fig. 4-34).

(3) Replenish engine coolant.
4-68. Water Pump Assembly
a. Removal.
(1) Drain engine cooling system.
(2) Remove drive belts [fig._4-3b).
(3) Remove engine coolant line, hose, and
clamps from thermostat housing and water pump

(fig.4-3h).

(4) Remove water pump assembly as shown in

[figure 4-391



WATER PUNP  WPe
DRIVE BELTS (27
..__.._‘:)\_

'BOLT (5) |
LOCKWASHER (5)

RENGVAL ™"
STEP 1. REMOVE BOLTS AND LOCKWASH-
ERS. REMOVE WATER PUMP.

STEP 2. - DISCARD GASKET. REMOVE ANY
GASKET MATERIAL FROM MOUNT-
ING FACES OF WATER PUMP AND
OIL COOLER.

INSTALLATION

STEP 1. INSTALL NEW GASKET BETWEEN
WATER PUMP AND OIL COOLER.

STEP 2, INSTALL WATER PUMP AND SE-
CURE WITH LOCKWASHERS AND
BOLTS.

Figure 4-39. Engine water pump assembly,
removal and installation.

b. Installation.
(1) Install engine water pump assembly as
shown in[figure 4-39]
(2) Install coolant line, hose, and clamps from
water pump to thermostat housing [fig. 4-3%).

(3) Install and adjust drive belts (fig._4-35]and
4-6).

(4) Replenish engine coolant.
4-69. Fan Drive Group

a. Removal.
(1) Remove fan guards [(fig._4-3B).
(2) Remove drive belts [fig._24-3b).
(3) Remove fan assembly and spac@r (fig. 14-
36).

(4) Remove fan drive group as shown in[figure |
4-40.
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REMOVAL

A FANDRIVE [EEBOLT (4)
STEP 1. REMOVE BOLTS AND LOCKWASHER A8 LOCKWASHER (4)
ATTACHING FAN MOUNTING SUP- Yz B

PORT TO ENGINE.

STEP 2. REMOVE FAN MOUNTING SUPPORT
WITH FAN DRIVE- AND PULLEY
FROM ENGINE. (REFER TO FGURE
4-41 FOR DISASSEMBLY.) )

INSTALLATION

STEP 1. POSITION FAN MOUNTING SUP- | MOUNTING |

PORT, WITH FAN DRIVE AND PUL- | X SUPPORT
LEY ASSEMBLED, ON ENGINE. |

STEP 2. SECURE FAN MOUNTING SUPPORT |
, © TO ENGINE WITH LOCKWASHERS
- AND BOLTS. o

Figure 4-40. Fan drive group, removal and installation.

b. Disassembly. Disassemble fan drive group in conforming to Federal Specification P-D-680. Dry
numerical sequence shown in_figure 4-41 parts thoroughly.
c. Cleaning and Inspection.

(1) Clean parts using a cleaning solvent
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Bolt (2)
Bolt (2)
Lockwasher (4)
Bolt (3)
Flat washer (3)

1.
2.
3.
4.
3.

ME 4310-345-14/4-41

. Lockwasher (3)
. Support

Pulley

Shaft

10. Bracket

L@ oo

Figure 4-41. Fan drive group, disassembly and reassembly.

CAUTION

Bearings are pre-lubricated type. Do

not wash the bearings. Clean by wiping

with a clean lint-free cloth.

(2) Inspect bearings for excessive wear,
freedom of movement, or any other defect.

(3) Inspect shaft for cracks, breaks, distortion,
or any other defect.

(4) Inspect hub assembly for cracks, breaks, or
any other defect.

(5) Inspect all other parts for cracks, breaks,
distortion, or any other defect.

d. Reassembly. Reassemble fan drive group in
reverse numerical sequence shown i
e. Installation.
(1) Install fan drive group as shown in M
4-40

(2) Install fan and spacer [(fig._4-36).
(3) Install and adjust drive belts (fig. 4-35/and
fig. 3-B).

(4) Install fan guard [{fig. 4-3B).

Section XIV. MAINTENANCE OF AIR COMPRESSOR SYSTEM

4-70. General

The air compressor system consists of the air
cleaner, a single-stage air compressor assembly, oil
separator assembly, blowdown valve assembly,
minimum pressure valve, thermal bypass valve,
speed control linkage, air pressure regulator, and
oil filter. Free air is drawn through the air cleaner
into the compressor intake control. A valve in the
intake control opens and closes to allow air into the
compressor stator according to the discharge air
demand. When the valve is completely closed, the

compressor is running unloaded. When the
compressor is stopped, this same valve closes to
prevent oil and air from the stator from being
vented to the atmosphere. The speed control
linkage is also connected to the intake control valve
and moves the engine throttle to increase or
decrease RPM as required to maintain the rated air
output. A single-stage rotor-stator assembly
develops an air output of 250 CFM at a discharge
pressure of 100 PSI. The oil separator assembly
contains a labyrinth and filter arrangement which
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separates the oil from the air before the air passes
through the minimum pressure valve.

The minimum pressure valve consists of a valve,
spring, and piston arrangement which maintains a
minimum air pressure of approximately 55 PSI
within the oil separator when the compressor is
running. This minimum air pressure is necessary to
produce proper oil circulation in the system and
efficient air / oil separation. Se¢ figure 4-42] The
valve is held closed by the piston and spring until
air pressure reaches approximately 55 PSI, at
which time the force of the air pressure moves the
valve open and the piston upward, allowing
compressed air to flow to the air discharge valves.
When air pressure drops below 55 PSI, the force of

DISCHARGE
AIR

PISTON

NNANNNNY iy ANNNANNNANN|

the spring overcomes air pressure and moves the
piston downward closing the valve. The blowdown
valve automatically relieves air pressure from the
system immediately after compressor shutdown.
The safety valve opens automatically if the air
pressure should exceed 125 PSI. The pressure
regulator is connected between the oil separator
and the intake-control. As the air load demand
increases, the regulator controls a flow of air into
the intake-control to open the valve. This action
increases air input and engine speed. As the air
pressure reaches the rated value, the pressure
regulator causes the valve to close and the engine to
return to the idle speed.

AIR PRESSURE
MINIMUM

L~ PRESSURE
VALVE

OIL SEPARATOR

AL
m

m
£
w

Figure 4-42. Operation of minimum pressure valve.

4-71. Compressor Air Cleaner Assembly
a. Removal. Remove compressor air cleaner
assembly as shown in_figure 4-29]
b. Disassembly. Disassemble compressor air
cleaner assembly in numerical sequence shown in
c. Cleaning, Inspection, and Repair.
(1) Clean all metal parts using a cleaning

4-76

solvent that is in accordance with Federal
Specification P-D-680. Dry parts thoroughly.
(2) Clean air cleaner element as follows:
CAUTION
Compressed air used in following step
should not exceed 100 PSI.



(1=

Nele:

~1 O U W N -

Clamp
Cup

. Gasket
. Batffle

Jim o 1
L

Ww .
. Wllls nu
. Gasket

. Element

At {0

o1
. DrdCkKeEL 12

. Body assembly

Figure 4-43. Compressor and engine air cleaner assembly, disassembly and reassembly.

(a) Direct dry, clean compressed air to
inside of element so that dust is blown outside.
Move air stream up and down along pleats while
slowly rotating element. Continue until no more
dust is being removed. If further cleaning is
required, proceed to step (b) below; otherwise
proceed to step (3).

(b) Mix a good nonsudsing detergent with
lukewarm water in a suitable container. Soak
element in detergent for at least 15 minutes, then
agitate element for two minutes to loosen dirt.

CAUTION
Water pressure used in following step
should not exceed 40 PSI.

(c) After cleaning element with detergent,
use a fresh water source and flush clean water
through element from inside to outside. Continue to
rinse element until water coming through to outside
is clear and free from any detergent. Repeat step
(@) above to dry element.

(3) Inspect element for dirt, rupture, pin holes,
or any other defect. A good method of inspection is
to place a light inside element and look toward light
from outside. Any hole in element, even the
smallest, will pass dust and cause unnecessary
equipment wear.

(4) Inspect cap for cracks, breaks, distortion,
or any other damage.
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(5) Inspect hoses for cracks,
deterioration, or any other defect.

(6) Inspect gaskets and O-ring for cracks,
breaks, deterioration. or any other defect.

(7) Inspect body and cup for cracks, dents,
distortion, or any other defect.

(8) Inspect attaching hardware, including
clamps, for damaged threads, distortion, cracks, or
any other defect.

breaks,

REMOVAL

STEP 1.
| VALVE AND NIPPLE.

ESTEPZ UNSCREW AND REMOVE NIPPLES
AND SERV!CE VALVES.

STEP 3‘v'UNSCREW AND REMOVE ELBOW
- AND NIPPLE FROM MINIMUM PRES-

o . 3/4” NPT x3IN.
UNSCREW AND REMOVE GLOBE

b. Cleaning and Inspection.

(1) Clean all parts using a cleaning solvent
conforming to Federal Specification P-D-680. Dry
parts thoroughly.

(2) Check valves for proper operation. Inspect
valves for cracks, breaks, or any other defect.

(3) Inspect all threaded areas for cross-
threading, nicks, cracks, breaks, distortion, or any
other defect.
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d. Reassembly. Reassemble compressor air
cleaner in reverse numerical sequence shown in
e. installation. Install compressor air cleaner as
shown in[figure 4-29]
4-72.

Air Discharge Connections, Service
Valves, and Piping
a. Removal. Remove air discharge connections,

service valves, and piping as shown ip_figure 4-44

“—
3/4"" NPT

¥ N

374 NPT =7 IN
NIPPLE

1-1/2” NPT x 4 IN.
NIPPLE

MINIMUM
PRESSURE

X l\l-ﬂﬂ\ll\l— i

VALVE
HOUSING

ME 4310-345-14/4-44

Figure 4-44. Air discharge connections, service valves, and piping, removal and installation.

¢. Installation. Install air discharge connections,
service valves, and piping as shown ifi_figure 4-44]
4-73. Hose Reel Assemblies and Clamps

a. Removal.

(1) Remove air hoses from hose reel assem-
blies.

(2) Remove hose reel clamps and hose reel

assemblies as shown i igure 4-45



AIR
HOSE (2)

STEP 1.

STEP 2.

STEP 3,

REMOVAL "

R R e

INSTALLATION

LOOSEN KNOB ON HOSE REEL  STEP L INSTALL HOSE REEL ASSEMBLY

CLAMPS FREEING HOSE REELS. ON MINIMUM PRESSURE VALVE

Ea _ - HOUSING. USE A WRENCH ON HOSE
REMOVE BOLTS AND LOCKWASH- ~ REEL SPINDLE TO SECURE AS'{}
ERS SECURING CLAMPS. REMOVE SEMBLY : ‘ o
HOSE REEL CLAMPS. . ' :

| P 2. INSTALL HOSE REEL CLAMPS?
USING A WRENCH ON HOSE REEL SECURE WITH BOLTS AND LOCK-Z;
SPINDLE, - UNSCREW SPINDLE AND WASHERS. ‘~
REMOVE HOSE REEL ASSEMBLY 4 -
FROM MINIMUM PRESSURE VALVE ~ STEP 3. TIGHTEN KNOB ON HOSE REEL
HOUSING. - ~ CLAMPS TO SECURE HOSE REELS..

Figure 4-45. Hose reel assemblies and clamps, removal and installation.
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b. Disassembly. Disassemble hose reel assem-

blies in numerical sequence shown in [fIgure 4-40.

Pipe elbow
Pipe nipple
Street elbow
Bolt 16)
Lockwasher (0)
Hose reel end

. Body extender
. Bolt (6}

. Lockwasher (6)

Nl = e

Figure 4-46. Hose reel assemblies,

c. Cleaning and Inspection.

(1) Clean all metal parts using a cleaning
solvent conforming to Federal Specification P-D-
680. Dry parts thoroughly.

(2) Check ar valve assembly for proper
operation and seating. Inspect valve assembly for
cracks, breaks, damaged threads, or any other
defect.

(3) Inspect all threaded parts for damaged
threads, cracks, breaks, or any other defect.

(4) Inspect O-rings for cuts, breaks, or
distortion, or any other defect.
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10. Hose reel end

11. Retaining ring (2)
12. Retaining plate (2)
13. Air valve assembly
14. O-Ring (2)

15. Spindle

16. Fitting

17. Body

disassembly and reassembly.

(5) Inspect all parts for dents, cracks, breaks,
distortion, or any other defect.
d. Reassembly. Reassemble hose reel assemblies
in reverse numerical sequence shown in_figure 4-46]
e. Installation.
(1) Install hose reel assemblies and clamps as

shown in[figure 4-45

(2) Install air hoses on hose reel assemblies.
4-74. Air Hoses and Fittings

a. Removal. Remove air hoses and fittings by
following numerical sequence shown in_figure 4-47]



" , & (1) AIR HOSE

. ELBOW

NUT

BOLT
HOSE CLANP | S

=

R

N 0™

o o 5

(4) AIR HOSE====mm

5) AIR HOSE
NUT
BOLT
E CLAMP

ME 4310-345-14/4-47

VALVE HOSE CONNECTIONS

Figure 4-47. Air hoses and fittings, removal and installation.




b. Cleaning and Inspection.

(1) Clean all metal parts using a cleaning
solvent conforming to Federal Specification P-D-
680. Clean hoses using a clean cloth soaked in
solvent. Dry parts thoroughly.

(2) Inspect all hoses for cracks, breaks,
deterioration, or any other damage.

(3) Inspect all fittings for damaged threads,
cracks, distortion, or any other defect.

(4) Inspect attaching hardware for damaged
threads, cracks, distortion, or any other defect.

c. Installation. Install air hoses and fittings by

following reverse numerical sequence shown in
4-75. Minimum Pressure Valve Assembly
a. Removal and Disassembly.
D Remove ar hose assemblies from

minimum pressure valve assembly |(fig. 4-4F).

24

(2) Remove hose reel assemblies[(fig. 4-4F).
CAUTION

Make certain that all air is discharged

from oil separator assembly before

attempting to replace minimum

pressure valve assembly.

3) Remove and disassemble minimum
pressure valve assembly in numerical sequence
shown in[figure 4-48

b. Cleaning, Inspection, and Repair.

(1) Clean all metal parts using a cleaning
solvent conforming to Federal Specification P-D-
680. Dry parts thoroughly. Discard gasket and O-
ring.

(2) Inspect spring for defective coils,
distortion, or any other defect.

(3) Inspect non-return valve for condition of

cracks,

washer facing, cracks, distortion, or any other
defect.

~4

&n

ME 4310-345-14/4-48

1. Bolt (4} 10. Pipe 19. Pipe nipple

2. Lockwasher (4) 11. Elbow 20. Coupling (2}

3. Gasket 12. Coupling 21. Pipe nipple (2}

4. Non-return valve 13. Pipe nipple 22. Service valve (2)
5. O-Ring 14. Elbow 23. Close nipple (2)
6. Piston 15. Orifice 24. Elbow

7. Spring 16. Filter 25. Pipe nipple

8. Washer 17. Nipple 26. Eyebolt

9. Felt 18. Globe valve 27. Housing

Figure 4-48. Minimum pressure valve assembly, disassembly and reassembly.
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(4) Inspect attaching hardware and all other
parts for cracks, breaks, distortion, damaged
threads, or any other defect.

c. Reassembly and Installation.

(1) Reassemble minimum pressure valve in
reverse numerical sequence shown i_figure 4-48]
Install new O-ring and gasket.

(2) Install hose reel assemblies [(fig. 4-4b).

(3) Install air hose assemblies on minimum
pressure valve assembly [(fig. 4-4f7).

~ CAUTION

WAKE CERTAIN THAT ALL AIR PRESSURE IS
DISCHARGED FROM O SEPARATOR ASSEM-
BLY BEFORE ATTEMPTING TO REMOVE
SAFETY VALVE. -

Gt

- ATE LEVER ON SAFETY VALVE TO
RELIEVE ALL AIR PRESSURE IN

OIL SEPARATOR ASSEMBLY.
STEP 2.. UNSCREW AND REMOVE SAFETY
VALVE FROM STREET ELBOW.

INSTALLATION

INSTALL SAFETY VALVE |IN
STREET ELBOW.

¥ Nv——

STEP 1.

STEP 2. CBECK;' OPERATION OF LEVER.

/

'NOTE
SAFETY m.ve IS PRESET TO OPEN AT
125PSL, .

- OPEN SERVICE VALVES OR ACTU-

4-76. Safety Valve

CAUTION
Make certain that all air pressure is
discharged from oil separator before
attempting to remove safety valve.
a. Removal. Remove safety valve as shown in

figure 4-49

CASKEMRI Y

TSP T e BV R B §

Figure 4-49. Safety valve, removal and installation.

b. Cleaning and Inspection.

(1) Clean safety valve using a cleaning solvent
conforming to Federal Specification P-D-680. Dry
thoroughly.

(2) Check lever operation. Inspect valve for
cracks, breaks, distortion, damaged threads, or any
other defect.

c. Installation. Install safety valve as shown in

4-77. Blowdown Valve Assembly
CAUTION

Make certain that all air pressure is

discharged from oil separator assembly

before attempting to remove blowdown

valve assembly.

a. Removal. Remove blowdown valve assembly
as shown in_figure 4-50]

b. Disassembly. Disassemble blowdown valve
assembly in numerical sequence shown in[figure 4-]
51.
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COMPRESSORE
INTAKE- °
UNLOADER .
HOUSING

. 1

HOSE
ASSEMBLY

BLOWDOWN
ASSEMBL Y

REMOVAL

- CAUTION

MAKE CERTAIN THAT ALL AIR PRESSURE IS
DISCHARGED FROM OIL SEPARATOR ASSEM-

BLY BEFORE ATTEMPTING TO REMOVE

BLOWDOWN VALVE ASSEMBLY.

STEP 1.

OPEN SERVICE VALVES OR ACTU-

ATE LEVER ON SAFETY VALVE TO

RELIEVE ALL AIR PRESSURE FROM

"DIL SEPARATOR ASSEMBLY.

STEP 2.

4-84

DISCONNECT HOSE ASSEMBLY AT

. BLOWDOWN VALVE ELBOW.

STEP 3.

UNSCREW BLOWDOWN VALVE AS-
SEMBLY, WITH FITTING, FROM
STREET ELBOW IN THE SIDE OF
COMPRESSOR  INTAKE-UNLOADER
HOUSING. REMOVE BLOWDOWN
VALVE ASSEMBLY AND FITTINGS.

INSTALLATION

STEP 1.

STEP 2.

INSTALL BLOWDOWN VALVE AS-
SEMBLY WITH FITTINGS IN STREET
ELBOW.

CONNECT HOSE ASSEMBLY AT
BLOWDOWN VALVE ELBOW.

Figure 4-50. Blowdown valve assembly, removal and installation.
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1. Eibow 6. Cap
2. Bushing 7. Piston
3. Spring 8. O-Ring
4, Ball 9. Plug
5. Connector 10. Body
Figure 4-51. Blowdown valve assembly, disassembly and reassembly.
c. Cleaning, Inspection, and Repair. d. Reassembly. Reassemble blowdown valve
(1) Clean all metal parts using a cleaning assembly in reverse numerical sequence shown in

solvent conforming to Federal Specification P-D- [figure 4-571] Install a new O-ring.
680. Dry parts thoroughly. Discard O-ring. e. Installation. Install blowdown valve assembly
(2) Inspect spring for defective coils, cracks, as shown in[figure 4-50]

distortion, or any ?”;er defect. o ’ 4-78. Thermal Bypass Valve Assembly
or m(;) oltpwserr)e((:jteftéi]t O SCoring, TOUgNNESS, - Cracks, a. Removal. Remove thermal bypass valve

(4) Inspect fittings, bushings, and all other assembly as shown irl_figure 4-52

parts for cracks, breaks, damaged threads, or any
other defect.
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REMOVAL

SOCKET HEAD s
CAPSCREV (2)
LOCKWASHER (2

" STEP 1. REMOVE COMPRESSOR OIL TEM-
- PERATURE SENSING BULB.

STEP 2. DISCONNECT OIL LINES.

STEP 3. REMOVE SOCKET HEAD CAP-
SCREWS AND LOCKWASHERS.  RE-
MOVE THERMAL BYPASS VALVE
ASSEMBLY. ~ DISCARD GASKET.

INSTALLATION

INSTALL NEW GASKET; POSITION  JTHERMAL
THERMAL BYPASS VALVE ASSEM- BYPASS VALVE
BLY AND SECURE TO COMPRESSOR ~ JASSEMBLY :
WITH LOCKWASHERS AND SOCKET [N COMPRESSOR
_ HEADCAPSCREWS. ] QR O1L. TEMPERATUREE
= - s BN SENSING BULB
. ONNECTOIL LINES. ] e

STEP 1.

e,

. 1NSTALL COMPRESSOR OIL TEM e ME 4310-345-14/4-52
PERATURE SENSING BULB. = S e T s

Figure 4-52. Thermal bypass valve assembly, removal and installation.

4-79. Compressor Oil Lines and Fittings

b. Installation. Install thermal bypass valve a. Removal. Remove compressor oil lines and
assembly as shown in[figure 4-57] fittings as shown in[figure 4-53
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COOLER
T 2
| FROM §_1
COOLER )
= l olL

68

%::::: > FILTER
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1. Connector (Y1 0. Close nipple
2. Sleeve (10) 7. Street elbow (2)
3. Nut (10} 8. Elbow
4. Tubing (5) 9. O-Ring (2)
3. Reducing tee 10. Tube
Figure 4-53. Compressor oil lines and fittings, removal and installation.
b. Cleaning and Inspection. 4-80. Compressor Oil Filter

(1) Clean all parts using a cleaning solvent
conforming to Federal Specification P-D-680. Dry
parts thoroughly. Discard O-rings.

(2) Inspect oil tubes for cracks, breaks, all oil from filter.

distortion, or any other defect. (2) Remove oil filter assembly as shown in
(3) Inspect all fittings for cracks, damaged

threads, distortion, or any other defect.
c. Installation. Install compressor oil lines and
fittings as shown in[ figure 4-53| Install new O-rings.

a. Removal.

(1) Place a container of approximately three
guart capacity under compressor oil filter and drain

4-87



b. Disassembly. Disassemble compressor oil
filter assembly in numerical sequence shown in
C. Cleaning and Inspection.

(4) Clean all metal parts using a cleaning

:'LOCKWASHERS (4 solvent conforming to Federal Specification P-D-

v 680. Dry parts thoroughly. Discard gaskets and

BOLTS (4) . element.
; (2) Inspect all parts for cracks, breaks,
ICUMPREQK distortion, damaged threads, or any other defect.
OIL FILTER (3) Inspect attaching hardware for cracks,

breaks, damaged threads, or any other defect.

’LDOSEN DRAIN PLUG AND DRAIN
REMOVE OlL LINES FROM
- (REFER TO

INSTALLAT!ON

CINSTALL OIL FILTER ASSEMBLY
AND SECURE WITH BOLTS, LOCK-
“WASHERS AND NUTS.

2 INSTALL OIL LIN \ES TO FILTER.

FIREN o Wibe R Wl &

(REFER TO Fiml‘s) TIGHTEN
DRAIN PLUG. AFTER UNIT HAS

'BEEN RUN FOR SHORT WARMUP
P’q..R!Q’D, SHHT DOWN AND CHECK
~ OIL LEVEL IN OIL | SEPARATOR
 REPLENISH OIL AS NECESSARY.

REFER TO L05-4310-345-12.

Figure 4-54. Compressor oil filter assembly,
removal and installation.
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1. Shell assembly 9. Center stud
2. Plug 10. Element
3. Retaining ring 11. Gasket
4. Retainer 12. Bypass plug
5. Gasket 13. Gasket
6. Spring 14. Spring
7. Shell 15. Valve
8. Washer 16. Base
Figure 4-55. Compressor oil filter assembly, disassembly and reassembly.
d. Reassembly. Reassemble compressor oil filter e. Installation. Install compressor oil filter

assembly in reverse numerical sequence shown in assembly as shown in_figure 4-54
igure 4-55.] Install new gaskets and element.
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Section XV. MAINTENANCE OF FUEL SYSTEM

4-81. General

The rotary air compressor unit fuel system consists
of a fuel tank, suction and return fuel hose
assemblies, primary fuel filter with check valve,
fuel pump, secondary fuel filter. and fuel injectors.
A restricted fitting is located in the cylinder head
fuel return manifold outlet to maintain pressure in
the fuel system. The check valve installed on the
inlet side of the primary fuel filter prevents fuel
from draining back to the fuel tank when engine is
shut down. The fuel tank is equipped with an
electrical fuel level sending unit connected to the
fuel level gage on the instrument panel by means of
a wiring harness. A fuel pressure safety switch is

4-90

mounted on the secondary fuel filter. A fuel
pressure hose assembly is connected to the
secondary fuel filter and fuel pressure gage on the
instrument panel.

4-82. Fuel Lines and Fittings
WARNING
Use extreme care when handling fuel.
Do not alow an open flame or smoking
near fuel.
a. Removal.
(1) Drain fuel from fuel tank.
(2) Remove fuel lines and fittings as shown in

O 4 O



REMOVAL

STEP 1. OPEN DRAINCOCK TO DRAIN FUEL
FROM TANK. s

STEP 2. DISCONNECT FUEL SUCTION LINE
FROM BOTTOM OF FUEL TANK AND
PRIMARY FUEL FILTER CHECK
VALVE. REMOVE HOSE CLIPS AS
NECESSARY; REMOVE  FUEL
SUCTION HOSE. - :

STEP 3. DISCONNECT FUEL HOSES BE-
TWEEN THE TWO FUEL FILTERS
AND FUEL PUMP. DISCONNECT
FUEL HOSE BETWEEN SECONDARY
FUEL FILTER AND CYLINDER
HEAD. . REMOVE HOSE CLIPS AS
NECESSARY AND THE FUEL HOSES.

SECONDARY
, FUEL FILTER|S

. BT P RiNARY
N sucTion S FUEL FILTER
el LINE | \ i

——————.,

T I HE 4310-345-14/4-56 (1)
B FUEL FILTERS, PUMP, AND HOSES

Figure 4-56. Fuel lines and fittings, removal and installation (sheet 1 of 2).
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'STEP 4. DISCONNECT FUEL RETURN LINE
FROM RESTRICTED ELBOW AND
TOP OF FUEL TANK. REMOVE
HOSE CLIPS AS NECESSARY AND

THE RESTRICTED ELBOW,

INSTALLATION

STEP 1. INSTALL RESTRICTED ELBOW IN

FUEL RETURN GALLERY OF CYL-

INDER HEAD. CONNECT FUEL
RETURN LINE BETWEEN RE-

STRICTED ELBOW AND TOP OF
FUEL TANK. INSTALL HOSE CLIPS

AS NECESSARY.

STEP 2.
SECONDARY FUEL FILTER AND
FUEL GALLERY IN CYLINDER

HEAD. INSTALL FUEL HOSES BE-

TWEEN THE TWO FUEL FILTERS
AND THE FUEL PUMP. INSTALL
HOSE CLIPS AS NECESSARY, -

INSTALL FUEL HOSE BETWEEN

C FUEL RETURN HOSE

INSTALL FUEL SUCTION HOSE BE-
TWEEN PRIMARY FUEL FILTER
CHECK VALVE AND BOTTOM OF
FUEL TANK. INSTALL HOSE CLIPS
“AS NECESSARY. \

STEP 3.

STEP 4.

CLOSE FUEL TANK DRAINCOCK
AND REPLENISH FUEL SUPPLY.

i

Figure 4-56. Fuel lines and fittings, removal and installation (sheet 2 of 2).

b. Cleaning and Inspection.

(1) Clean all metal parts and fitting using a
cleaning solvent conforming to Federal
Specification P-D-680. Wipe fuel hoses clean using
a clean cloth soaked with solvent. Dry all parts
thoroughly.

(2) Inspect fittings for cracks, breaks,
damaged threads, or any other defect. Inspect fuel
hoses for cracks, deterioration, kinks, or any other
defect.

(3) Inspect attaching hardware for cracks,
breaks, distortion, damaged threads, or any defect.

c. Installation.

(1) Install fuel lines and fittings as shown in

[figure 4-56
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(2) Replenish fuel supply in fuel tank and
check lines for leaks.

4-83. Primary Fuel Filter Assembly

a. Removal.

(1) Open draincock and drain fuel from
primary fuel filter assembly.

(2) Remove fuel lines from primary filter inlet
and outlet ports[{para 4-8P).

(3) Remove primary fuel filter assembly as
shown in[figure 4-57]

NOTE
When removing fuel hose assembly from engine,

elevate disconnected end to prevent fuel draining
from tank.



REMOVAL

STEP 1. OPEN DRAINCOCK AND DRAIN
FUEL FROM PRIMARY FUEL
FILTER,

STEP 2. DISCONNECT  FUEL  SUCTION
HOSE, - REMOVE CHECK VALVE,

AND DIS’CONNECT FUEL HOSE.

STEP 3. REMOVE BOLTS AND LOCKWASH-
ERS SECUR!NG FJLTER ASSEMBLY I
TO OIL COOLER REMOVE PRIMARY, - B'PRIMARY |
 FUEL ) EruEL
el FILTER _§

INSTALLATION

| d » —

STEP 1. INSTALL FILTE \ il = SUCTION
| : HOSE

B WE 4310-345-14/4-57
STEP 2. € FILTER|  [STEP 3, CLOSE DRAINCOCK. REMOVE PLUG
1NSTALL CHECK VALVE | FROM TOP OF FILTER AND FILL

FILTER INLET,« AND CONNEC | THE FILTER ASSEMBLY WITH
FUEL SUCTION HOSE. i CLEAN FUEL. INSTALL PLUG.

Figure 4-57. Primary fuel filter assembly, removal and installation.

b. Disassembly. Disassemble the primary fuel solvent conforming to Federal Specification P-D-
filter assembly in numerical sequence shown in 680. Dry parts thoroughly.
[figure 4-58] Discard gaskets and element. (2) Inspect all parts for cracks, breaks,
c. cleaning, Inspection, and Repair. distortion, damaged threads, or any other defect.

(1) Clean all metal parts using a cleaning
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@ ME 4310-345-14/4-58

Figure 4-58. Primary fuel filter assembly,
disassembly and reassembly.

KEY to
. Cover bolt
Gasket
Gasket
Element
Spring
Draincock
Decal

Shell assembly
Plug

10. Gasket

11. Plug

12. Cover

L= B O RV

<

(3) Inspect attaching hardware for cracks,
breaks, damaged threads, or any other defect.

d. Reassembly. Reassemble primary fuel filter

assembly in reverse numerical sequence shown in

figure 4-58.|Replace element and gaskets.

e. Installation.

(1) Install primary fuel filter assembly as
shown in[figure 4-57]

(2) Install fuel lines to primary fuel filter
assembly inlet and outlet ports[ (para_4-8p).

(3) Remove pipe plug from top cover and fill
the filter assembly with clean fuel. Install the pipe
plug.

(4) Check connections for leaks after engine is
started.

4-84. Secondary Fuel Filter Assembly
a. Removal.

(1) Open draincock and rain fuel from
secondary fuel filter assembly.

(2) Remove fuel lines from secondary fuel
filter inlet and outlet ports[ (para_ 4-8P2).

(3) Remove fuel pressure safety switch from
top of filter assembly.

(4) Remove secondary fuel filter assembly as
shown in[figure 4-59]



REMOVAL :
FUEL

STEP 1. OPEN DRAINCOCK AND DRAIN LINES AND ;
- FUEL FROM FILTER ASSEMBLY. FITTINGS (2)§

STEP 2. DISCONNECT FUEL INLET AND
OUTLET HOSES. REMOVE FIT-

~ TINGS. DISCONNECT WIRING HAR-

NESS LEADS, REMOVE FUEL PRES- &

SURE SWITCH AND FITTINGS. RE- . MPRESSURES

MOVE FUEL PRESSURE HOSE. i

STEP 3. REMOVE NUTS,: LOCKWASHERS,
ND BOLTS SECURING SECONDARY
FUEL FILTER ASSEMBLY TO
BRACKET. REMOVE FILTER AS-
SEMBLY.

INSTALLATION

STEP 1. INSTALL SECONDARY FUEL FIL- UTS (2)

oo TER ASSEMBLY IN POSITION ON LOCKWASHERS (2)
BRACKET AND SECURE WITH
BOLTS, LOCKWASHERS, 'AND NUTS.

STEP 2. CLOSE DRAINCOCK AND FILL FIL-
TER ASSEMBLY WITH CLEAN FUEL.
INSTALL FITTINGS AND . FUEL
PRESSURE  SWITCH.. CONNECT
WIRING HARNESS LEADS (REFER
TO FIGURE1-3 FOR WIRING DIA-
GRAM). INSTALL FITTINGS AND
CONNECT HOSES TO INLET AND
OUTLET. INSTALL FUEL PRES-
SURE HOSE. .

Figure 4-59. Secondary fuel filter assembly, removal and installation.

c. Cleaning, Inspection, and Repair.

b. Disassembly. Disassemble the secondarv fuel ’ _
(1) Clean all metal parts using a cleaning

filter assembly in the numerical sequence shown in

Discard gaskets and element solvent conforming to Federal Specification P-D-
680. Dry parts thoroughly.

4-95



4-96

4
A
oo -

A
<

y 4

|

/10

C_gal

ME 4310-345-14/4-60

Figure 4-60. Secondary fuel filter assembly,

d|mllbiy and rcumllluiy.

KEY to figure4-60:
. Cover bolt

. Gasket

. Gasket

. Element

. Retaining ring
. Seat

. Seal

. Washer

9. Spring

10. Draincock

11. Shell assembly
12, Cover

(2) Inspect all parts for cracks, breaks,
distortion, damaged threads, or any other defect.

(3) Inspect attaching hardware for cracks,
breaks, damaged threads, or any other defect.

d. Reassembly. Reassemble secondary fuel filter
assembly in reverse numerical sequence shown in
Replace element and gaskets.

e. Installation.

(1) Install secondary fuel filter assembly as
shown in[figure 4-59]

(2) Install fuel pressure safety switch to top of
filter assembly.

(3) Install fuel lines to filter assembly inlet and
outlet ports [(para_4-8P).

(4) Remove pipe plug from top cover and fill
the filter assembly with clean fuel. Install pipe plug.

(5) Check connections for leaks after engine is
started.

4-85. Fuel Pump Assembly

a. Removal.
(1) Remove fuel lines from fuel pump
assembly inlet and outlet ports[(para 4-8P).
(2) Remove fuel pump assembly as shown in
Discard gasket.



REMOVAL

STEP 1. DISCONNECT FUEL HOSES FROM
INLET AND OUTLET PORTS.
STEP 2. REMOVE BOLTS AND LOCKWASH-
ERS. REMOVE FUEL PUMP ASSEM-
BLY AND DRIVE. DISCARD GASKET.
INSTALLATION |
INSTALL NEW GASKET. POSITION

STEP 1.
' FUEL PUMP ASSEMBLY AND DRIVE.
SECURE WITH LOCKWASHERS AND
BOLTS.

"BoLT(3)
LOCKWASHER (3)

{UE 4310-345-14/4-61 )

STEP 2. . CONNECT FUEL HOSES TO INLET
"~ AND OUTLET PORTS. '

Figure 4-61. Fuel pump assembly, removal and installation.

b. Installation. (2) Remove fuel injector pipes and fuel in-

(1) Install fuel pump assembly as shown in
Install new gasket.
(2) Install fuel lines to fuel pump assembly

inlet and outlet ports__(para 4-8P).
4-86. Fuel Injectors

a. Removal.
(1) Remove valve
cylinder head.

rocker cover from engine

jectors as shown ifi_figure 4-62]

NOTE
Immediately after removal of the fuel pipes from
an injector, cover the injector filter caps to prevent
dirt from entering the injector. Also, protect the
fuel pipes and fuel connectors from entry of dirt or
foreign material.
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A FUEL INJECTOR REMOVAL A

STEP 2. REMOVE THE TWO ROCKER SHAFT
BRACKET BOLTS AND SWING THE
ROCKER ARMS AWAY FROM THE
FUEL . INJECTOR AND VALVES.

INJECTOR

REMOVE THE INJECTOR CLAMP
BOLT, SPECIAL WASHER, AND
~ CLAWP.

LOOSEN THE INNER AND OUTER
ADJUSTING SCREWS ON INJECTOR
RACK CONTROL LEVER AND
SLIDE THE LEVER AWAY FROM
THE INJECTOR.

LIFT THE INJECTOR FROM |TS
SEAT IN THE CYLINQER HEAD

STEP 6. COVER THE INJECTOR 'HOLE IN‘
THE CYLINDER HEAD TO PREVENT
ENTRY OF FOREIGN MATER!AL.

s : INSTALLATION

'STEP 1. CRANK THE ENGINE TO BRING THE i

| OUTER ENDS OF THE PUSH RODS ~ STEP 1, FILL THE INJECTOR WITH CLEAN
OF THE INJECTOR AND VALVE FUEL BY ADDING FUEL AT INLET
ROCKER ARMS IN LINE HORIZON- FILTER CAP UNTIL IT RUNS OUT
TALLY. OF THE OUTLET FILTER CAP,

Figure 4-62. Fuel injectors, removal and installation (sheet 1 of 2).
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SCREWS (2)

'CONTROL.
LEVER

INSERT INJECTOR INTQO THE IN-
JECTOR TUBE WITH THE DOWEL
" REGISTERING IN CYLINDER HEAD
_LOCATING HOLE.

STEP 2.

STEP 3. SLIDE THE RACK CONTROL LEVER
OVER SO THAT IT REGISTERS WITH
-THE INJECTOR RACK. -

STEP 4. INSTALL INJECTOR CLAMP, SPE-
CIAL WASHER, AND BOLT. TIGHT-

EN BOLT TO 20-25 LB-FT TORQUE.
NOTE
CHECK INJECTOR CONTROL RACK FOR

FREE MOVEMENT. EXCESSIVE TORQUE WILL
CAUSE CONTROL RACK TO STICK OR BIND.

FUEL INJECTOR REMOVAL AND INSTALLATION

STEP 5.. MOVE ROCKER ARM ASSEMBLY
INTO POSITION AND SECURE
ROCKER ARM BRACKETS TO CYL-
INDER HEAD WITH BOLTS. TIGHT-

EN BOLTS TO 50-55 LB-FT TORQUE.

~ CLaw
_~BOLT AND

" CONNECTORS (2)
INJECTOR

ME 4310-345-14/4-62 (2) |

INSTALL FUEL PIPES ON IN-
JECTOR AND FUEL CONNECTORS.
TIGHTEN CONNECTIONS TO 1245
LB-FT TORQUE.

CAUTION

DO NOT BEND FUEL PIPES OR EXCEED
SPECIFIED TORQUE. EXCESSIVE TORQUE
WILL TWIST OR FRACTURE FLARED END OF
TUBE AND RESULT IN LEAKS.

STEP 6.

STEP 7. ADJUST  VALVE  CLEARANCE
(REFER" TO FIGERE—475); TIME
THE INJECTOR (REFER TO FIGURE
4-76); POSITION INJECTOR CON-
TROL LEVER (REFER TO FFGURE"
7-32). ;

NOTE

IF MORE THAN ONE INJECTOR HAS BEEN

INSTALLED AND GOVERNOR ADJUSTMENT
HAS BEEN DISTURBED, IT WILL BE NECES-
SARY TO PERFORM A COMPLETE ENGINE
TUNE-UP. (REFER TO DIRECT AND GENERAL
SUPPORT.)

Figure 4-62. Fuel injectors, removal and installation (sheet 2 of 2).

b. Cleaning and Inspection.
(1) Clean injector pipes using a cleaning

solvent conforming to Federal Specification P-D-

680, or use clean diesel fuel. Dry thoroughly.

(2) Clean carbon deposits from injector tube in

cylinder head as shown ir_figure 4-63

4-99



| »Eﬁﬁwiab-3215-(14/4§6"'

CLEANING

STEP 1. PACK FLUTES OR REAMER WITH
GREASE TO RETAIN CARBON RE-
MOVED FROM INJECTOR TUBE.

STEP 2. CLEAN CARBON FROM INJECTOR
~ TUBE. EXERCISE CARE TO RE-
MOVE ONLY THE CARBON SO THAT
PROPER CLEARANCE BETWEEN
INJECTOR BUDY AND CYLINDER
HEAD IS MAINTAINED. '

Figure 4-63. Injector tube cleaning.
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(3) Inspect injector pipes for cracks, breaks,
kinks, damaged threads, or any other defect.

(4) Inspect fuel pipe connectors for damaged
threads.
c. Installation.
(1) Install injectors and fuel pipes as shown in
figure 4-62
(2) Install valve rocker cover on engine
cylinder head.

4-87. Fuel Tank
a. Removal.

(1) Drain all fuel from the fuel tank.

(2) Remove fuel supply and return hoses from
fuel tank (para_4-87). Observe fuel tank guard
removal procedure.

(3) Remove fuel level sending unit guard and

fuel level sending unit[(para 4-4p).
(4) Remove fuel tank as shown in|_figure 4-64



.
SUCTION SRS

E

WEBBING (5)

ME 4310-345-14/4-64
"fi§ FUEL TANK TOP VIEW |

INSTALLATION

STEP 1. INSTALL WEBBING ON FRAME AS
| NECESSARY. INSTALL FUEL TANK
IN POSITION ON FRAME,:

STEP 2. INSTALL TANK STRAPS, W AND

WEBBING AS NECESSARY. SECURE

STEP2 REMOVE FUEL TANK. REMOVE STRAPS WITH FLAT WASHERS,
' WEBBING AS NECESSARY. LOCKWASHERS, AND NUTS.

Figure 4-64. Fuel tank, removal and installation.
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b. Cleaning and Inspection.
(1) Clean the fuel tank using a cleaning solvent
conforming to Federal Specification P-D-680. Dry

thoroughly.
(2) Inspect fuel tank for cracks, holes,
corrosion, or any other defect.

(3) Inspect cap for proper sealing and con-
dition of gasket.

(4) Inspect filler tube screen for breaks.

(5) Inspect conditions of threads in flange
connections of tank.

(6) Inspect attaching hardware for cracks.

Section XVI.

4-88. General

The engine lubricating oil system includes an oil
filler tube assembly, oil intake screen and tube
assembly, oil pump, oil pressure regulator, full-flow
oil filter with bypass valve, oil cooler, and oil cooler
bypass valve. The rotor type oil pump is driven
directly by the crankshaft. Clean engine oil is
assured at all times by the use of the replaceable
element type full-flow filter. Should the filter
become plugged, the oil will flow through a bypass
valve directly to the oil cooler. If the oil cooler
becomes plugged, the oil flow will be to a bypass
valve and then to the cylinder block oil galleries.

"_;REMOVAL

REMOVE BOLTS, LOCKWASH ERS

STEP 1.
" AND FLAT WASHERS

STEP 2.

ASSEMBLY.  DISCARD GASKET.§
INSTALLATION
STEP 1. INSTALL NEW GASKET. EXERCISE

rADRE WHEN INSTALLING GASKET

NeANR. TTHIREY X\ e b 1 1

SO THAT OIL PASSAGES ARE NOT

_BLOCKED.

STEP 2. POSITION OIL FILTER ASSEMBLY

AND--INSTALL FLAT WASHERS
I OCKWASHFRS AND BOLTS

REMOVE ENGINE OIL FILTERE

breaks, distortion, damaged threads, or any other
defect.
c. Installation.

(1) Install fuel tank as shown in[figure 4-64]
and leave fuel tank hold down strap loose.

(2) Install fuel level sending unit and guard
(para_4-4p).

(3) Connect fuel supply and return hoses

[482)] Install fuel tank guard and tighten fuel tank
straps.

(4) Replenish fuel supply in tank.

MAINTENANCE OF ENGINE LUBRICATING OIL SYSTEM

Stabilized oil pressure is maintained at all speeds,
regardless of oil temperature, by means of a
regulator valve. The regulator valve, when open,
returns excess oil directly to the crankcase. Engine
coolant passing through the oil cooler cools the
lubricating oil. The crankcase oil level is checked
by use of the dipstick type oil level gage.

4-89. Engine Oil
a. Removal.
(1) Remove drain plug from shell

and drain oil from oil filter assembly.
(2) Remove engine oil filter assembly as shown

in[figure 4-65|

Filter Assembly

assembly

FBOLT (4)
L OCKWASHER (4)

[RRS LI AR A R )

B FLAT WASHER (4

4310-345-14/4-65

Figure 4-65. Engine oil filter assembly, removal and installation.

b. Disassembly. Disassemble engine oil filter

assembly in numerical sequence shown in ffigure 4-1]

66. Discard gaskets and element.
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KEY to figire 4=66: 11. Seal

1. Bolt 12. Washer

2. Lockwasher 13. Spring

3. Flat washer 14. Drain plug
4. Gasket 15. Shell

5. Stud 16. Screw

6. Gasket 17. Retainer
7. Element 18. Spring

8. Gasket 19. Valve

9. Nut 20. Pipe plug
10. Retainer 21. Base

c. Cleaning and Inspection.

(1) Clean all metal parts using a cleaning
solvent conforming to Federal Specification P-D-
680. Dry thoroughly.

(2) Inspect springs for cracks, breaks,
distortion, or any other defect.

(3) Inspect all other parts for cracks, breaks,
damaged threads, or any other defect.

(4) Inspect attaching hardware for cracks,
breaks, distortion, damaged threads, or any other
defect.

d. Reassembly. Reassemble engine oil filter
assembly in reverse numerical sequence shown in
[figure 4-66.] Replace gaskets and element.

CAUTION

The small protrusion on the oil filter

base gasket must mate with the boss on

the filter base. If gasket is not
positioned correctly, the flow of oil may

be obstructed.

e. Installation.

(1) Install the engine oil filter as shown in
g e 9
(2) Start the engine and check for oil leaks.
Stop engine and check oil level. Replenish crank-
case oil as necessary.

4-90. Engine Oil Cooler
a. Removal.

15 (1) Drain the cooling system by opening
draincock at bottom of oil cooler housing and at
bottom of radiator.

=T Ty (2) Remove hose and hose clamps from lower
\\\@/@/< radiator connection and oil cooler inlet[(fig. 4-34).
(3) Remove hose and hose clamps from oil
i %%}4 cooler outlet[(fig. 4-34).
A (4) Remove hose and hose clamps from
thermostat bypass line connection to water pump
6 {fig_—2=3h).
(5) | Remove primary fuel filter assembly
[4-83).
%ﬁ‘————s (6) Remove water pump assembly (para—4
‘ 68).

(7) Remove engine oil cooler assembly as

ME 4310-345-14/4-66 shown in[figure 4-67]

m

Figure 4-66. Engine oil filter assembly,

disassembly and reassembly.
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REMOVAL

STEP 1.‘ REMOVE BOLTS AND LOCKWASH-

ERS.

STEP 2. REMOVE OIL COOLER ASSEMBLY
FROM ADAPTOR. DISCARD GASKET.

INSTALLATION

STEP 1. INSTALL NEW GASKET. INSTALL
OIL COOLER ASSEMBLY ON ADAP-

TOR.

SECURE OIL COOLER WITH LOCK-
WASHERS AND BOLTS.

STEP 2.

Figure 4-67. Engine oil cooler assembly,
removal and installation.
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b. Installation.
(1) Install engine oil cooler assembly as shown
in[figure 4-67]

(2) Install water pump assembly [(para_4-68).
(3) Install primary fuel filter assembly (para—Z=1
83).
(4) Install hose and hose clamps on thermostat
bypass line connection water pump[(fig. 4-34).
(5) Install hose and hose clamps on oil cooler
outlet ).

(6) Install hose and hose clamps on lower
radiator connection and oil cooler inlet [(fig. 4-3}).

(7) Fill the radiator with coolant,
4-91. Oil Filler and Crankcase Breather
Assembly

a. Removal. Remove oil filler and crankcase
breather assembly as shown in[figure 4-68]



REMOVAL

B OIL FILLER
AND CRANKCASE
BREATHER ASSEMBLY

STEP 1. REMOVE BOLTS AND LOCKWASH*?
ERS. z

STEP 2. REMOVE OIL FILLER AND CRANK-
CASE  BREATHER  ASSEMBLY.
DISCARD GASKET. :

INSTALLATION

STEP 1.~ INSTALL NEW GASKET. POSITION
OIL FILLER AND CRANKCASE
BREATHER ASSEMBLY ON FLY- 4
WHEEL HOUSING. (9 LOCKWASHER (2)

STEP 2. SECURE ASSEMBLY WITH LOCK-
WASHERS AND BOLTS.

Figure 4-68. Oil filler and crankcase breather assembly, removal and installation.
solvent conforming to Federal Specification P-D-

b. Disassembly. Disassemble oil filler and crank- 680. Dry parts thoroughly.
case breather assembly in numerical sequence (2) Clean breather element in clean diesel fuel
shown in [figure 4-69] and dry thoroughly.
c. Cleaning and Inspection. (3) Inspect all parts for cracks, breaks,
(1) Clean all metal parts using a cleaning distortion, damaged threads, or any other defect.
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L/ ME 4310-345-14/4-69

Figure 4-69. Qil filler and crankcase breather assembly,
disassembly and reassembly.

KEY to figure—4=69:

1.

-1 2 Ul W LY

=1

9.

10.

11.

12.

d. Reassembly

Bolt (2)
Lockwasher {2)
Gasket

Filter

Cap

Chain

Cotter pin

Flat washer
Filler tube
Strainer

Plug

Breather assembly

. Reassemble oil filler and crank-

case breather assembly in reverse numerical

sequence shown in fidure—4769.

e. Installation. Install oil filler and crankcase
breather assembly as shown in fighre—4-68.



Section XVII. MAINTENANCE OF ENGINE ELECTRICAL SYSTEM

4-92. General

The engine 24-volt electrical system consists of a
battery-charging generator, battery-charging
generator regulator, starting motor, two 12 volt
batteries, and necessary cables and wiring. The
battery-charging generator restores electrical
energy to the batteries and supplies electrical power
to meet the load demands of the engine and ac-
cessories when the air compressor unit is operating.
The battery-charging generator regulator opens
and closes the charging circuit, prevents over-
charging of the batteries and damaging high
voltage in the system, and maintains the battery-
charging generator output within its rated limits.

The starting motor engages the ring gear on the
flywheel and turns the engine over for starting. The
batteries supply power to the starting motor and to
electrical accessories when the unit is not operating.
The unit is also equipped with a battery charging
receptacle which permits charging of the batteries
from an outside power source.

4-93. Battery-Charging Generator Assembly
a. Removal.
(1) Disconnect battery cables.

(2) Remove shielded cable from battery-
charging generator assembly.

(3) Remove battery-charging generator
assembly as shown i
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ADJUSTING
BOLT AND
LOCKWASHER

DRIVE
BELTS (2)

em———

STEP 1, DISCONNECT SHIELDED CABLE.
REMOVE DRIVE BELTS (FIGHRE
4-35).

N

SPACERS.

STEP 3. REMOVE GENERATOR ASSEMBLY
v e

N SHIELDED
CABLE

i BATTERY-

N e Yo

S CHARGING
GENERATORA

AC(EH Dl v
LM,

{ ME 4310-345-14/4-70 §

iR, &

STEP 1. INSTALL GENERATOR ASSEMBLY
ON MOUNTING BRACKET. INSTALL
SPACERS AND SECURE GENERA-
TOR IN POSITION WITH PIVOT
LOCKWASHERS AND BOLTS.

STEP 2. INSTALL ADJUSTING LOCKWASHER

AND BOLT.

STEP 3. INSTALL AND ADJUST DRIVE
BELTS (FIGORE—4:35). CONNECT
SHIELDED CABLE.

Figure 4-70. Battery-charging generator assembly, removal and installation.

b. Cleaning and Inspection.

(1) Clean exterior surfaces of the battery-
charging generator assembly with a clean cloth
soaked with a solvent conforming to Federal
Specification P-D-680. Dry thoroughly. Blow dust
and dirt out of inside of the assembly using dry
compressed air.

(2) Inspect brushes for excessive wear, cracks,
or any other defect. Replace brushes as a set.

(3) Inspect drive belts and pulley for wear,
cracks, or any other defect.

(4) Inspect attaching hardware for cracks,
distortion, damaged threads, or any other defect.
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c. Installation.
(1) Install battery-charging generator
assembly as shown in[_figure 4-70]

(2) Adjust drive belt tension [(fig. 4-B).
(3) Connect battery cables.

CAUTION

Failure to polarize battery-charging
generator assembly may result in
damage to the battery-charging
generator regulator since reversed
polarity causes arcing and burning of
cutout relay contact points and sub-
sequent generator motoring.



(4) Polarize battery-charging generator
assembly before starting engine. To achieve
polarization, momentarily connect a jumper wire
between the “BAT” and “GEN” terminals of the
battery-charging regulator assembly.

(5) Connect shielded cable to battery-charging
generator assembly.

4-94. Battery-Charging Generator Pulley

a. Removal.
(1) Loosen adjusting strap screw and pivot
screws. Move battery-charging generator to loosen
drive belts.

(2) Remove drive belts from pulley.
(3) Remove pulley as shown in[figure 4-71

LocknuT |
FLAT WASHER 3¢
COLLAR

I\ 4310-345-14/4.7]

REMOVAL

STEP 1. REMOVE LOCKNUT, FLAT WASHER,

AND COLLAR.

PRY GENERATOR DRIVE PULLEY
OFF SHAFT EXTENSION.

STEP 2.

INSTALLATION

INSTALL  GENERATOR

NI I CV NAM CUACLT CVTOANCINAN
FULLET UIN JITAT T CAITLINOIUIN.

MAKE CERTAIN KEYWAY OF PUL
LEY ALIGNS WITH SHAFT KEY

STEP 1.

STEP 2. INSTALL COLLAR, FLAT WASHER,

i ol T W o LA

AND LOCKNUT.

4-71.
removal and installation.

Figure Battery-charging  generator  pulley,

DRIVE

b. Installation.
(1) Install pulley as shown in[figure 4-71]
(2) Install drive belts on pulley.
(3) Adjust drive belts (fig. 4-61).
4-95. Battery-Charging Generator Regulator
Assembly
WARNING
Disconnect battery terminals before
removing cable.
a. Removal. Remove battery-charging generator
regulator assembly as shown in
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INPUT
SHIELDED
CABLE

o
INUT (4)
LOCKY.

i

GENERATOR

REGULATOR

ASSEMBLY
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REMOVAL

STEP 1. DISCONNECT INPUT SHIELDED
CABLE. DISCONNECT OUTPUT
CABLE.

STEP 2. REMOVE NUTS AND LOCKWASH-

ERS. .REMOVE GENERATOR REGU-
LATOR ASSEMBLY FROM SPRING

MOUNTS.
INSTALLATION
STEP 1. INSTALL GENERATOR REGULATOR
~ ASSEMBLY IN POSITION ON SPRING
MOUNTS. SECURE WITH LOCK-
WASHERS AND NUTS.
STEP 2. CONNECT OUTPUT CABLE. CON-

NECT INPUT SHIELDED CABLE.

Figure 4-72. Battery-charging generator regulator assembly,

removal and installation.
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b. Installation. Install battery-charging generator
regulator as shown in[ _figure 4-72|

4-96. Starting Motor Assembly
WARNING
Disconnect battery terminals before
removing cable.
a. Removal. Remove starting motor assembly as
shown in[figure 4-73.] Discard mounting gasket.



NUT (3) e ]
LOCKWASHER (3) § STARTING |
¢l VOTOR |}

B ASSEMBLY

BOLT (3)
§ LOCKWASH

{BATTERY
|CABLE

REMOVAL
STEP 1. REMOVE SOLENOID TERMINAL
NUTS AND LOCKWASHERS. RE-
MOVE BATTERY CABLE AND
WIRING HARNESS LEADS.

STEP 2. REMOVE BOLTS AND LOCKWASH-
ERS. REMOVE STARTING MOTOR
ASSEMBLY.  DISCARD GASKET.

INSTALLATION .

STEP 1. INSTALL NEW GASKET. POSITION
STARTING MOTOR ASSEMBLY ON
FLYWHEEL HOUSING AND SECURE

WITH LOCKWASHERS AND BOLTS.

STEP 2. INSTALL WIRING HARNESS AND
BATTERY CABLE ON TERMINALS.
SECURE WITH LOCKWASHERS AND
NUTS. REFER TO FIGERE-3 FOR

WIRING DIAGRAM.

Figure 4-73. Sarting motor assembly.

removal and installation.

b. Cleaning and Inspection.

(1) Clean exterior surfaces of starting motor
assembly using a clean cloth soaked with a solvent
conforming to Federal Specification P-D-680. Dry
thoroughly. Blow dust and dirt out of inside of
assembly using dry compressed air.

(2) Inspect clutch for chipped or cracked
teeth, or any other defect.

(38) Inspect brushes and springs for excessive
wear, cracks, distortion, or any other defect.

(4) Inspect attaching hardware for cracks,
breaks, distortion, damaged threads, or any other
defect.

c. Installation. Install starting motor assembly as
shown in[figure 4-73]
CAUTION

Check for sufficient clearance between

battery cable connections and solenoid

connections on the starter.
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Section XVIII.
FUEL

4-97. General

This section contains instructions for adjustment of
exhaust valves, timing of fuel injectors and removal
of engine valve rocker cover. All of the exhaust

valves may be adjusted and all fuel injectors timed,

in firing order sequence, during one full revolution
of the crankshaft. Insufficient valve clearance can

REMOVAL

STEP 1. REMOVE  SCREW

\

\

STEP 2. REMOVE VALVE ROCKER COVER
 DISCARD GASKET.

ASSEMBLIES.

_é

MAINTENANCE OF ENGINE EXHAUST VALVES,
INJECTORS, AND EXHAUST MANIFOLD GROUP

result in loss of compression, misfiring cylinders,
and eventually burned valve seats and valve seat
inserts. Excessive valve clearance will result in
noisy operation, especially in lower speed range.
4-98. Valve Rocker Cover

a. Removal. Remove vave rocker cover as shown

in Discard gasket.

3x\SCREW

ASSEMBLY (6)

1 INSTALLATION

STEP 1, INSTALL NEW GASKET.

VALVE ROCKER COVER.

INSTALL

STEP 2. SECURE VALVE ROCKER COVER
TO CYLINDER HEAD WITH SCREW
ASSEMBLIES.

Figure 4-74. Valve rocker cover, removal and installation.

b. Cleaning and Inspection.

(1) Clean valve rocker cover using a cleaning
solvent conforming to Federal Specification P-D-
680. Dry cover thoroughly.

(2) Inspect valve rocker cover for dents,
cracks, or any other defect.

(3) Inspect attaching hardware for cracks,
distortion, or any other defect.

c. Installation. Install valves rocker cover as
shown in [figure 4-74.1Use a new gasket.
4-99. Exhaust Valve Adjustment
a. Valve Adjustment (cold engine).
(1) Clean loose dirt from exterior of engine and

remove valve rocker cover [[para 4-98).
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(2) Place governor speed control lever in idle
speed position. Secure stop lever in the no-fuel
position.

CAUTION

If wrench is used on the crankshaft bolt

to manually rotate the crankshaft, do

not turn in a left-hand direction of

rotation or the bolt will be loosened.

(3) Rotate the crankshaft, manually or with
the starting motor, until the injector follower is fully
depressed on the cylinder to be adjusted.

(4) Loosen the push rod lock nut as shown in
[figure 4-79]



| FEELER}

Figure 4-75. Exhaust valve adjustment.

(5) Place a 0.012 inch feeler gage between the
valve stem and the rocker arm. Adjust the push rod
to obtain a smooth pull on the feeler gage.

(6) Remove the feeler gage. Hold the push rod
with a 5/16 inch wrench and tighten the lock nut
with a 1/2 inch wrench.

(7) Recheck the clearance. At this time, if the
adjustment is correct, a 0.010 inch feeler gage will
pass freely between the end of the valve stem and
the rocker arm and a 0.012 inch feeler gage will not
pass through.

(8) Check and adjust the remaining valves in
the same manner as outlined above.

(9) Install the valve rocker cover [para 4-9B)
and release the stop lever that was secured in no-
fuel position.

b. Value Adjustment (Hot Engine).

(1) With engine at normal operating tem-
perature of 160° — 185° F, check exhaust valve
clearance. (Reference Lparagraph 4-99h steps (1)
through (3)). If valve clearance is correct, a 0.008
inch feeler gage will pass freely between the end of
the valve stem and the rocker arm and a 0.010 inch
feeler gage will not pass through.

(2) If clearance is not correct, adjust valves as
outlined in [paragraph 4-99 la, except use 0.010 inch
feeler gage to adjust clearance and a 0.008 inch
feeler gage to check adjustment after locking push
rod.

4-100. Fuel Injector Timing
a. Timing.
(1) Clean loose dirt from exterior of engine and
remove valve rocker cover [[para 4-9B).

(2) Place governor speed control lever in idle
speed position. Secure stop lever in no-fuel position.
CAUTION
If a wrench is used on the crankshaft
bolt to manually rotate the crankshaft,
do not turn in a left-hand direction of
rotation or the bolt will be loosened.

(3) Rotate the engine crankshaft, manually or
with the starting motor, until the exhaust valves are
fully depressed on the particular cylinder to be
timed.

(4) Place the small end of injector timing gage
in the hole provided in the top of the injector body,
with the flat of the gage toward the injector follower
as shown in[figure 4-76

(5) Loosen the push rod nut.

(6) Turn the push rod and adjust injector
rocker arm until the extended part of the timing
gage will just pass over the top of the injector
follower.

Figure 4-76. Fuel injector timing.

(7) Hold the push rod and tighten the lock nut.
Check the adjustment and readjust, if necessary.

(8) Time the remaining injectors in the same
manner as described above.

(9) Install valve rocker cover (para 4-98) and
release stop lever that was secured in no-fuel
position.

4-101. Exhaust Manifold

a. Removal.
(1) Remove exhaust muffler and exhaust pipe.
(2) Remove exhaust manifold in numerical
sequence shown in[figure 4-77.] Discard gasket.

KEY td_figure 4-77:
. Pipe coupling
. Exhaust pipe

. Nut (4)

. Lockwasher (4)
. Exhaust flange
. Flange gasket
. Nut (5)

. Washer (5)

. Manifold

. Gasket

11. Pipe plug

12. Stud (4)

N
COONOOU D WNPR
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b. Cleaning and Inspection.

(1) Clean parts using a wire brush and scrape
to remove all scale deposits and carbon. After
brushing and scraping, clean parts using a cleaning
solvent conforming to Federal Specification P-D-
680.

(2) Inspect parts for cracks, breaks, or any
other defect.

(3) Inspect attaching hardware for cracks,

damaged threads, or any other defect.
c. Installation.

(1) Install exhaust manifold in reverse

numerical sequence shown in_figure 4-71. Install

new gasket.
(2) Install exhaust pipe and muffler.
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CHAPTER 5

DIRECT SUPPORT AND GENERAL SUPPORT

MAINTENANCE

INSTRUCTIONS

Section |.

5-1. Tools and Equipment

Items issued with or authorized for the rotary air
compressor unit are listed in the basic issue items
list, appendix C.

5-2. Special Tools and Equipment

There are no specia tools or equipment required

Section |l

5-4. General

This section provides information useful in
diagnosing and correcting unsatisfactory operation
or failure of the Model 14M250RPV Rotary Air
Compressor unit that is beyond the scope of
organizational maintenance. Malfunctions which

REPAIR PARTS, SPECIAL TOOLS, AND EQUIPMENT

for direct support and general support maintenance
of the rotary air compressor unit.

5-3. Maintenance Repair Parts

Repair parts and equipment are listed and
illustrated in TM 5-4310-345-24P for the com-
pressor and TM 9-2330-247-14 for the trailer.

TROUBLESHOOTING

may occur are listed in[table 5-1. Each malfunction
stated is followed by a list of probable causes of the
trouble. The corrective action recommended is
described opposite the probable cause. References
to applicable procedural paragraphs or illustrations
are also included in the corrective action column.

Table 5-1. Troubleshooting

Trouble Probable Cause Corrective Action
1. Engine will not turn over. a. Engine internal seizure. a. Overhaul engine to replace
defective parts.
b. Compressor internal seizure. b. Overhaul compressor to replace
defective parts,
c. Starting motor or solenoid c. Replace or repair starting motor
defective. ).
2. Engine turns over but will not start a. Defective fuel pump. a. Replace or repair fuel pump| (para
or is hard to start. 7-10).
b. Exhaust valves sticking or burned. b. Replace or recondition valves and
seats ).
c. Cylinder liner worn or cracked. c. Replace cylinder liner [(para 7-43).
d. Piston or connecting rod defective. d. Replace defectlve plston or con-

3. Engine misses or runs erratically.

e. Piston rings worn or broken.
f. Engine timing incorrect.
a. Fuel pump defective.

b. Valve clearance incorrect.
c. Defective fuel injectors.

netting rod [(para_7-4P).

e. Replace plston rings [(para_7-4p).

f. Time the engine [(para_7-3b).

a. Replace or repair fuel pump [para_]
7-10).

b. Adjust valves [{para_4-99).

c. Run engine at speed where defect is
most noticeable. Remove valve
rocker cover. Hold an injector
follower clown with a screw
driver, thus preventing operation
of the injector.
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Table 5-1. Troubleshooting—Continued

Trouble

Probable Cause

Corrective Action

3. Engine misses or runs erratically
—continued

4. Engine lacks power.

5. Engine knocks, develops excessive
noise or vibration.

6. Engine stops suddenly.

c. Defective fuel injectors-continued

d. Fuel rack setting incorrect.
e. Push rods bent or broken.
f. Exhaust valves sticking or burned.
g. Cylinder liner worn or cracked.
h. Piston rings, piston, or connecting

rod defective.
i. Governor defective.

a. Exhaust valve clearance incorrect.
b. Defective fuel pump.

c. Fuel rack setting incorrect.
d. Defective fuel injector.

e. Cylinder liner worn or cracked.

f. Piston rings, piston, or connecting
rod defective.

g. Exhaust valves sticking or burned.

h. Governor assembly defective.

a. Crankshaft pulley or vibration
damper defective.

b. Push rods bent or broken.
c. Valve clearances incorrect.

d. Piston pin loose.

e. Cylinder liner worn or cracked.

f. Piston or connecting rod defective.

g. Connecting rod bearings worn or
loose.
h. Main bearings worn.

i. Crankshaft worn or out-of-round.

j. Excessive crankshaft end
clearance.

k. Flywheel loose.

|. Balance weights loose or defective.

a. Engine seizure.

c. If cylinder is misfiring. there will be
no noticeable difference in the
sound and operation of the
engine. If the cylinder has been
firing properly, there will be a
noticeable difference in the sound
and operation when the injector
follower is held down. This is
similar to shortcircuiting a spark
plug in a gasoline engine.

Repeat above procedure on each
cylinder until defective injector is
found. Replace or repair injector
(para_7-h).

d. Adjust fuel rack setting —{para—
26).

e. Replace defective push rods[(pard
[7-25).

f. Replace or recondition valves[{pard

[=23).

g. Replace cylinder liner [{para_7-4B).
h. Replace piston rings, piston, or
connecting rod [{para_7-4D).

i. Repair or replace governor [(para—7!

12).

a. Adjust valve clearance [(para_4-99).

b. Replace or repair fuel pump [para—
7-10).

c. Adjust fuel rack [(para_7-26).

d. See corrective action c under
trouble 3.

e. Replace cylinder liner [(para_7-48B).

f. Replace piston rings, piston, or

connecting rod [(para_7-4P).

g. Replace or recondition valves and -

seats [(para_7-7%).

h. Repair or replace governor [(para—71
12).

a. Replace crankshaft pulley or

vibration damper (pata_7-38] and

7-40).

b. Replace defective push rod[Tpara—l
7-25).

c. Adjust valve clearances
99).

d. Locate loose piston pin by deac-
tivating injectors, one at a time,
until noise stops. Replace
defective piston pin [[para_7-2P).

e. Replace defective cylinder liner

f. Replace defective piston or con-
necting rod [[para_7-4P).

g. Replace defective connecting rod
bearings [para[7-40d(10)).

h. Replace worn main bearings [(paral
7-40d(10)).

i. Replace crankshaft [(para_7-40).

j. Replace crankshaft thrust washers
[para—7-%0d(10)).

k. Tighten flywheel attaching cap-
Screws.

|. Tighten or replace balance weights
(para—7=31).

a. Overhaul engine and replace
defective parts.



Table 5-1. Troubleshooting—continued

Trouble

Probable Cause

Corrective Action

6. Engine stops suddenly-continued

7. Engine has low or no oil pressure.

8. Engine overheats.

9. Engine fails to stop.

10. Excessive engine oil con-
sumption.

11. Engine exhaust excessively white
or blue.

12. Engine exhaust excessively black
or gray.

13. Coolant in engine lubricating oil.

b. Compressor seizure.
a. Connecting rod bearings worn.

b. Oil pump defective.
¢. Crankshaft worn excessively.

d. Main bearings worn excessively.

e. Oil pump bypass valve sticking.

f. Camshaft bearings worn ex-
cessively.

g. Valve rocker arm bore or rocker
arm shaft worn excessively.

b. Timing gear bearing clearances
excessive.

i. Engine oil cooler defective.

j. Engine oil filter defective.

o

Clogged coolant passages in
cylinder block.
b. Water pump defective.

¢. Cylinder block cracked.
a. Governor defective.

b. Fuel injector broken or jammed.

a. Piston rings cracked or worn
excessively.

. Cylinder liner worn excessively.

c. High crankcase pressure.

o

d. Oil cooler clogged or bypass valve
defective.

e. Blower oil seal leaking.

f. Piston and connecting rod
alignment incorrect.

g. Piston pin retainer loose.

a. Piston rings cracked or worn
excessively.
b. Defective fuel injectors.

o

. Cylinder liners worn excessively.
d. High crankcase pressure.

Coolant in combustion chamber.

. High exhaust back pressure or
restricted air inlet causing in-
complete burning of fuel.

@

b. Defective fuel injectors or im-
properly positioned fuel injector
rack.

a. Cylinder head gasket failure.

b. Cylinder head cracked or
defective.

c. Cylinder block cracked or
defective.

b. Overhaul compressor and replace
defective parts.

a. Replace connecting rod bearings
{para_7-40d(10)).

b. Replace oil pumpl_{para_7-29).

c. Replace crankshaft [(para 7-4D).

d. Replace main bearings [para 74
40d(10)).

C. CI;zizng)c)r replace bypass valve

f. Replace camshaft bearings
38).

9. Replace defective rocker arm shaft
and related parts[{para 7-25).

h. Inspect bearings and replace
components as necessaryl{para 4-
40d(10)).

i. Clean, repair, or replace oil cooler

).

j. Repair or replace engine oil filter
(para—4-8p).

a. Clean cylinder block [{para_7-45).

b. Repair or replace water pump
[para7-1B).

c. Replace cylinder block [(para 7-2%).

a. Ri%\ir or replace governor fpara—A

b. Repair or replace fuel injector rack
(para_7-1w).
a. Replace piston rings [(para_7-4P).

b. Replace cylinder lines[{para 7-4B).
c. Check the compression pressure
and make necessary repairs.

d. Clean oil cooler: repair or replace
defective parts [(para_7-1B).

e. Repair the blower [[para_7-2p).

f. Replace piston and connecting rod
[para 7-4).

g. Replace piston pin retainer and
defective parts [{para_7-2p).

a. Replace piston rings [(para_7-4P).

b. Replace or repair fuel injectors

[para_7-Th).

c. Replace cylinder liners[{para 7-4B).

d. Check compression pressure and
make necessary repairs.

e. Overhaul engine.

a. Inspect exhaust pipe and muffler
for obstructions. Correct as
necessary. Inspect and clean
blower inlet screen [(para 7-2p).
Clean cylinder liner parts.

b. Replace defective fuel injectors
[para_7-13). Adjust fuel injector
control rack (pack 7-26).

a. Replace cylinder head gasket f(pareq
7-25).

b. Replace cylinder head [(para 7-25%).

c. Replace cylinder block [(para_7-4%).
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Table 5.1. Troubleshooting-Contioued

Trouble

Probable Cause

Corrective Action

14. Engine stalls at low speed.

15. Vave train noise.

16. Premature engine wear.

17. Little rocker arm movement and
excessive valve clearances.

18. Mechanica knock.

19. Compressor overheats.

20. Noisy compressor operation.

21. Compressor not operating to fuil
capatity or pressure.

22. Compressor fails to load or
unload.

23. Compressor vibrates and metallic
noise in compressor.

24. Excessive compressor oil con-
sumpt ion.

a. Defective fuel pump.

b. Fuel injector rack out of ad-
justment.

a. Insufficient lubrication due to
defective oil pump.

b. Valve out of adjustment.

c. Push rods bent or broken.

Lubricating oil being diluted fuel oil
(probably accompanied by high
fuel consumption and low engine
oil pressure).

a. Camshaft excessively worn.

b. Push rods worn or broken.

c. Valve stem excessively worn.

a. Connecting rod bearings defective.

b. Timing gear train defective.

Crankshaft defective.
. Main bearing defective.

oo

Oil separator element clogged.
Oxidized oil (varnished).

oo

Rotor bearings defective.
Broken rotor blades.
Intake control defective.

poTP

o

. Engine governor defective or Set
incorrectly.

c. Blades sticking in rotor.
a. Intake control defective.
b. Air pressure regulator defective.

a. Rotor blades stuck or broken.

o

. Defective rotor bearings.
Damaged rotor or stator.

o

Damaged or defective oil separator
element.

a Repa|r or replace fuel pumm
7-10
b. Adjust fuel injector rack [[para 7-|

26).
a. Replace oil pumy_(para 7-29).

b. Adjust valve clearances|(para 4- |
99),

c. Replace defective push rods[(para]
7-25).

Check engine thoroughly and replace
leaking and defective com-
ponents.

a. Replace camshafﬂpaTJ;SBE

b. Replace defective push rode
7-25).

¢. Replace valves and recondition
valve seats [(para 7-2b).

a. Replace connecting rod bearings

[para_7-40d(10)). Inspect and

replace connecting rode and
crankshaft as necessary.
b. Repair timing gear train [(para 7}

35).

Replace crankshaft [(para_7-40).
c. Replace main bearinge [(para—7-—1

40d(10)). Inspect and replace

crankshaft if necessary.
a Replace element Kmh)
b. Disassemble and clean compressor
(para 6-9) and oil separator [(pard
). Replace separator element

B).
a. Repl ace rotor bearings [[para 6-9).
b Replace rotor blades[{para 6-1D).

a. Repair or replace intake control

(para_6-9). _

b. Adjust governor setting {para_73
26b) or repair or replace
governor [para_7-1P).

¢. Disassemble and clean compressor
(para_6-D).

a. Repair or replace intake control

).

b. Repair or replace air pressure
regulator [[para_6&17).

a. Clean or replace rotor blades as
necessary. Clean stator
10).

h. Replace rotor bearinge [(para 6-).

c. Replace a damaged rotor or stator
(para 6-91).

Replace oil separator element (para|
6:31).
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Section iii.

5-5. General

This section contains those repair instructions and
references which are the responsibility of direct
support and general support maintenance as
authorized by the maintenance allocation chart
(app. B ) and are general in nature. These data are
listed or referenced below.

a. Air Compressor Unit Torque Table[ Table 1-1]
lists sizes and torque valves recommended by the
manufacturer for the compressor unit.

b. Engine Assembly Torque Table.[ Table 1-2]
lists sizes, torque valves, exceptions to standard

GENERAL MAINTENANCE

torque, and applications of the non-standards as
recommended by the manufacturer of the engine.

c. Wiring Diagram. Refer [fo figure 113, sheet 1 of
2, for schematic wiring diagram of the model
14M250RPV  Rotary Air  Compressor.

d. Air Line Diagram. Refer tb figure 5-1 for air
line diagram of the model 14M250RPV Rotary Air
Compressor.

e. Compressor Oil Cycle Diagram[_Figure 5-2|
depicts the path of oil flow throughout the air
compressor system.
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Figure 5-2. Compressor oil cycle diagram.

f. General Cleaning of Parts. In general, clean all
metallic parts using a cleaning solvent conforming
to Federal Specification P-D-680. Clean non-
metallic parts using a clean cloth soaked with the
solvent. Dry all parts thoroughly. Any cleaning

Table 5-2. Repair and Replacement Standards

ME 4310-345-14/5-2

which differs from this standard will be found in
instructions for that specific item.

g. Repair and Replacement Standards. Refer to
[fable 5-2 Tor repair and replacement standards for
the Model 14M250RPV Rotary Air Compressor.

New Parts
Wear
Component Minimum Maximum limits
ENGINE
Cylinder Block:
Block Bores
Diameter (Top) ............ . .. . . 4.5195" 4.5215" 4.5235"
Diameter (Center) ........... ...ttt . 4.4865" 4.4880" 4.4900"
Diameter (Bottom) .................c..0iiiiiiiiiiiin, 4.3565" 4.3575" 4.3595"
Out-of-Round .......... ... . ... 0.0015"
TaPEr . . o 0.0015™
Top Surface
Flatness—Transverse ................. ... . ... i 0.0030"
Flatness—Longitudinal .................... ... .. ... .......... 0.0070™
Depth of Counterbores (Top Surface)
Cylinder Head Seal Strip Groove .............................. 0.0970" 0.1070
Oil Holes ......... ... . i i 0.0920™ 0.0980™
Water Holes .............. ... .. .. . . . . 0.1090™ 0.1150"
Main Bearing Bore
Inside Diameter (Vertical Axis) ........... .. ... ... ... ... ...... 3.2510” 3.2520”
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Table 5-2. Repair and Replacement Standards—Continued

New Partx

Wear
Components Minimum Maximum [.imits
Cylinder Liner Counterbore
Diameter .. ... ... ... . . 4.8200” 4.8350”
Depth .o 0.3000” 0.3020”
Cylinder Liners:
Qutside Diameter (Upper Seal Ring Surfaces) .................... : 4.4850” 4.4860”
Outside Diameter (Lower Seal Ring Surface) .................... . 4.35507 4.3560”
Inside Diameter .. .. ... ... .. ... ... . 3.8752” 3.8767"
Out-of-Round 0.0020” 0.003"
Taper-Liner ... . ... .. 0.00107 0.002”
Depth of Liner Flange Below Block ...............................] . 0.0465" 0.0500” 0.050”
Piston: .
Diameter (At Skirt) .. ... . . .. . 3.8693” 3.8715”
Cleanance-Piston-to-Liner ...... ... ... ... ... ... ... .. ... ..., . 0.0037” 0.0074" 0.010”
Out-of-Round .. ... .. 0.0005”
Taper ... 0.0005”
Piston Pin Bushing-Inside Diameter .............................. . L3775” 1.3780"
Piston Pins:
Diameter .. ... 1.3746" 1.3750”
Clearance-Pin-to-Piston Bushing .. ....... ... ... ... ... .. ... ...... . 0.0025” 0.0034" 0.010"
Clearance-Pin-to-Rod Bushing .. ....... ... ... ... ... ... .. ...... 0.0010" 0.0019” 0.010”
Piston Rings:
Compression Rings
Gap (Cast iron ring) .. .. ... .. ... . 0.0200 0.0360™ " 0.060”
Clearance-Ring-to-Groove Top (No. 1) .. ... ... ... . . ... 0.0030" 0.0060" 0.012"
No. 2 . 0.00707 0.0100” 0.014”
No.3and 4 . ... . . e ] 0.00507 0.0080" 0.013”
Oil Rings
Gap 0.0100" 0.0250™ 0.044"
Clearance-Ring-to-Groove .....................................|. 0.0015" 0.0055™ 0.008™
Connecting Rods:
Length—Center-to-Center ....................................... ] 8.79907 8.8010"
Lower Bore—Diameter ....... ... .. ... ... ... ... .. ... . .. ..... . 2.75157 2.7525"
Upper Bore—Diameter ....... ... .. ... ... ... . ... .. . 1.6000" 1.6010"
Bushing Inside Diameter ... ... ... ......... ... ........... .| L3760 1.3765"
Normal Rod Side Clearance ....................................]. 0.0060" 0.0120"
Crankshaft:
Journal Diameter—Main Bearing ........ ... ... ... .. ... ... ..., . 2.9990™ 3.0000™
Journal Diameter—Connecting Rod ....... ... ... ... . ... ... .. . 2.4990" 2.5000"
Journal Out-of-Round .. .. ... . . 0.00025"
Journal Taper ... . . ... . 0.0005" 0.0030"
Thrust Washer Thickness ............ .. ......................| 01205" 0.1220"
End Thrust Clearance .. ....................................... 0 0.0040" 0.0110" 0.0180™
Main Bearings:
Bearing Inside Diameter (Vertical Axis) ................... ... ..}.3.0020" 3.0030"
Bearing Thickness—90° from Parting Line .................... ... 0.12457 0.1250™ 0.1230"
Clearance—Bearing-to-Journal .. .. ... ... ... ... . . 0.00107 0.0040™ 0.0060"
Connecting Rod Bearings:
Bearing Inside Diameter (Vertical Axis) ..........................]. 2.5015" 2.5035
Bearing, Thickness—90° from Parting Line ...................... 012457 0.1250 0.1230™
Clearance—Bearing-to-Crankshaft Journal ...... ... ......... ... ... . 000157 0.0045 0.0060™
Cylinder Head:
Cam Follower Bore .............. ... .. .. .....................]. L.o626~ 1.0636° See Cam
Follower
Clearance
Exhaust Valve Seat Insert Counterbore Diameter ............... ... .., . 1.4390” 1.44007
Valve Seat Inserts:
Outside Diameter .................. ... .. ... .....................1 1.4405" 1.44157
Seat Width ........ ... . 3 /04" 3/ 647 3/ 64"
Valve Seat Runout .......... ... ... .. . .. . . . ... .. 0.0020" 0.0020"
Exhaust Valves:
Stem Diameter ........ .. .. .. 0.3100" 0.3105" See Guide
) - Clearance
Valve Head Relation to Cylinder Head ... ... ... ... ...... .. . . . 002" Max. .032" Max. .037" Max
above below below
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Table 5-2. Repair and Replacement Standards—Continued

New' Part s Wear
Components MMmimum Maximum Limits
Valve Guides:
Distance Below Top of Head ....................................} 0.0100" 0.0400"
Diameter—Inside .............. ... .. i . 0.03125" 0.3135"
Clearance~Stem-to-Guide .......... ... ... iiiiiiinriiin.., 0.0020" 0.0040" 0.0060"
Rocker Arms and Shafts:
Rocker Arm Shaft Diameter ................ ... ... . 0.8735" 0.8740"
Injector Rocker Arm Bushing Inside Dxameter .................... . 0.8750" 0.8760"
Diameter of Bore in Exhaust Valve Rocker .
Arm for Rocker Arm Shaft ............................ .. .. ... . 0.8753" 0.8763"
Clearance—Shaft-to-Injector Rocker ‘
Arm Bushing ........ . ... . . . 0.0010" 0.0025" 0.0040"
Clearance-Shaft-to-Exhaust Valve Rocker
Arm Bore ... .. e e e 0.0013" 0.0028" 0.0040"
Cam Followers:
DIameter .. o e e e e 1.0600" 1.0610"
Clearance—Follower-to-Head .....................................{. 0.0016" 0.0036" 0.0060"
Width of Roller Slot ............0co v i, . 0.5635" 0.5685"
Roller Pin Hole Diameter ................coivvviiiinininr e .. 0.4362" 0.4370"
Cam Follower Rollers and Pins:
Roller Outside Diameter .................. i), 090207 0.9070"
Roller Bushing Inside Diameter ..................................}. 0.4390" 0.4395"
Roiler Pin Outside Diameter ..................oovvivviinn ). 043747 0.4377"
Clearance—Pin-to-Bushing ................................oovn | 000137 0.0021" 0.010"" Horiz.
Side Clearance—Roller-in-Follower .. ... . 0,0150" 0.0230" 0.0230"
Camshalft:
Shaft Diameter at Bearings .. ... e 2.1820" 2.1825"
Runout at Center Bearing (When mounted
on End Bearings) . 0.002"
Thrust Washer Thlckneu e e e e 0,208 0.210"
End Thrust ... ... ... i i e e e e 0.008" 0.015" 0.019"
Balance Shaft:
Shaft Diameter at Bearings ......................ccovvvn ] 218207 2,1825"
Thrust Washer Thickness ........................................ .. 0.208" 0.210"
End Thrust ......... e 0.008" 0.015" 0.019"
Camshaft and Balance Shaft Bearmgs:
Bearing Inside Diameter .......... 2.187" 2.188"
Clearance—Bearings-to-Shaft .. g 0.0045" 0.006" 0.008"
Camshaft and Balance Shaft Gears:
Backlash ... .. ... .. i e e 0.003" 0.005" 0.007"
Idler Gear:
Backlash . e 0.003" 0.005" 0.007"
IdlerGearBearmgIm:derameter...,..........................., 3.186" 2.187"
Idler Gear Hub Outside Diameter ...............................]. 2,1823" 2.1835"
Clearance—Bearing-to-Hub ...................................000 ). 0.00237 0.0043" 0.007"
Thrust Washer Thickness .......................................|. 0.118" 0.120"
End Play ....... e e e o 000006 0.013" 0.017"
Crankshaft Timing Gear
Backlash . e 0.003™ 0.005" 0.007"
Blower Drwe Gear
Backlash ...... 0.003" 0.005" 0.007"
Blower Drive Gear Shaft End Play e L 000047 0.606™
Thrust Washer Thickness ......... 0.093" 0.0103"
Governor Drive Gear:
Backlash .. 0.003" 0.005" 0.007"
COMPRESSOR
Drive End Cover:
BearingBoreDiameter...,......‘.,.......,......‘........,.,... 3.9370" 3.9384"
Bearing Bore Depth . . 2,495 2.500"
Stator Register Dlameter e e 11.3755" 11.3775"
Concentricity-Bearing Bore to Stator
Register {Total indicator reading) .............................. ] 0.000" 0.001"




Table 5-2. Repair and Replacement Standards—Continued

New Parts i
Wear
Components Minimum Maximum Limits
Non-Drive End Cover:
Bearing Bore Diameter .. ........... . ... ... . ... . ... . 3.9370" 3.9384
Bearing Bore Depth .. .............. ... ... ... i) 2,495 2.500°
Stator Register Diameter .................. ... ... ... ... ... 11.37557 11.37757
Concentricity-Bearing Bore to Stator
Register (Total indicator reading) ...............................1 0.000" 0.001
Bearing Retaining Cover:
Register Outside Diameter .. ....... ... ...... .. ... .. ... ........] 3.925" 3.930
Flange to Face .................... ... ........ ... ... ........] 09307 0.935
Oil Seal Cover:
Register Outside Diameter .......................................] 3.925" 3.930™
Flange to Face .................... . ... il 09507 0.955"
Seal Bore Diameter .. ........... ... .. .. .. ... . 2,498 25027
Face to Seal Bore Depth .. ........ ... .. ... ... ... ..............| 1.7457 1.750"
Stator:
T 10.506° 10.508
Inside Diameter (through bore) .. ... .. ... ... .. ... ........... ... 7.994" 8.003
End Cover Mounting Diameters (each end) ..................... . . JIL3735" 11.3755
Rotor:
Length ... ... . 10.498™ 10.500™
Outside Diameter ............. ... ... .. ... v ] 68737 6.875"
BOTE .o U 2.230" 2.231"
Blade Slot Width ......... ... .. ... .. .. .. . .. +.. 0.2507 0.233"
Rotor to End Cover Clearance .................................... 0.006™ 0.010™ 0.015"
Shaft:
Bearing Journals ............. ... .. .. .. .. ... 1.7719" 1.7723”
Rotor Journal .. ... .. .. . e 2.228" 2.229"
Seal Journal ... ... ... ... .. .749” 1.7507 0.002"
Coupling Journal ... ... ... ... 1.623" 1.625"
Concentricity of Journals (Total indicator reading) ..................| 0.000" 0.001”
Blades:
Length .. . . . 10.485” 10.487"
Height .. .. 18107 1.8127 1.790"
Thickness .. ... .. .. .. .. e 0.244" 0.246"
Clearance in Rotor Slot 0.004" 0.009”

Section iV. REMOVAL AND

COMPONENTS AND AUXILIARIES

INSTALLATION OF MAJOR

5-6. General

The major components covered in this section are
the engine assembly, air compressor assembly, and
compressor oil separator assembly.

5-7. Compressor Oil Separator Assembly

a. Removal.
(1) Drain all oil from oil separator assembly

(fig—3-4).

(2) Remove discharge connections, service

valves, and piping [(dig_4-4K).

5-10

(3) Remove hose reel assemblies and clamps
(fig—4-25).

(4) Remove air hoses and fittings as necessary
from oil separator assembly [(Tig. 4-4T).

(5) Remove safety valve ([fig._4-49).
(6) Attach lifting device to lifting eye on
minimum pressure valve assembly and remove oil

separator assembly as shown in[figure 5-3I
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Figure 5-3. Oil separator assembly, removal and installation.

b. Installation.

(1) Install oil separator assembly as shown in
(2) Install safety valve (fig._4-49).
(3) Install air hoses and fittings to oil separator

assembly [fig._4-4T).
(4) Install hose reel assemblies and clamps
(fig—4-4k).
(5) Install discharge connections

valves and piping [(fig._4-4K).

, service

(6) Replenish oil in accordance with LO 5-
4310-345-12. Fill to full mark on dipstick.
5-8. .Air Compressor Assembly
a. Removal.
(1) Drain all oil from oil separator [(fig. _3-4).
(2) Remove air hoses as necessary [fig._4-4V).

and discharge connection from bottom of air
compressor assembly.

(3) Remove cold weather starting aid (para 4-
38).
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(4) Remove air pressure regulator assembly
and bracket [(fig. _4-3D).

(5) Remove external components on housing
group [(fig. 4-28).

(6) Remove engine and compressor air cleaner
assemblies [(fig._4-2D).

(7) Remove housing components as necessary
for removal of air compressor assembly [(fig. 4-3P).

(9) Disconnect control cables as necessary ffgR
4-25

(10) Remove blowdown valve assembly (fig. 4- |
50).

(11) Remove thermal bypass valve assembly
(fig. _4-52).

(12) Remove oil lines and fittings as necessary
(fig. _4-53).

(8) Remove engine throttle lever and rods as
necessary for removal of air compressor assembly

(fig. 4-2).
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(13) Remove thermostatic switch [[fig. 4-2B).
(14) Remove air compressor assembly as

shown in[figure 5-4



REMOVAL

DISCHARGE
STEP 1. DISCONNECT DISCHARGE TUBE UBE

FROM OIL SEPARATOR TANK. RE- £ ‘0" RING (2)
MOVE TUBE AND ‘‘0’’ RINGS. -

STEP 2. REMOVE BOLTS, LOCKWASHERS,
DISCHARGE CONNECTION, AND
“0’" RING.

STEP 3. REMOVE TWO BOLTS AND LOCK-
WASHERS SECURING COMPRESSOR

MOUNTING FEET. AR A;SCHARETUBE

STEP 4. REMOVE TWELVE BOLTS AND Rl -
LOCKWASHERS SECURING ENGINE  Ein  JSSSR | COMPRESSOR
FLYWHEEL ADAPTOR TO FLY- [ S SESSEANEENEE 1§ | DISCHARGE
WHEEL HOUSING. COMPRESSOR

e SSEMBLY

STEP 5. PULL COMPRESSOR ASSEMBLY TO MOUNTING
THE REAR TO DISENGAGE COUP- § FEET
LING. . REMOVE COMPRESSOR AS-

SEMBLY.

INSTALLATION -

STEP 1. INSTALL COMPRESSOR ASSEMBLY
ON FLYWHEEL HOUSING. MAKE
CERTAIN COUPLING IS ENGAGED
PROPERLY.

STEP 2. INSTALL TWELVE LOCKWASHERS ,k
AND BOLTS SECURING FLYWHEEL
ADAPTOR TO FLYWHEEL HOUSING.

STEP 3. INSTALL TWO LOCKWASHERS AND,;‘l :
BOLTS SECURING COMPRESSDRM
MOUNTING FEET.

STEP 4. INSTALL “0" RING AND DIS-
CHARGE CONNECTION. SECURE
WITH LOCKWASHERS AND BOLTS.

STEP 5. INSTALL *‘O” RlNGS AND Dis-
CHARGE TUBE. CONNECT TUBE —
TO OIL SEPARATOR TANK. C

Figure 5-4. Air compressor assembly, removal and installation.



b. Installation.

(1) Install air compressor assembly as shown
in|figure 5-4]

(2) Install thermostatic switch. [fig.—4-28).

(3) Install oil lines and fittings as necessary
(fig. 4-5B).

(4) Install thermal bypass valve assembly
[4-52).

(5) Install blowdown valve assembly [(fig. 4]
50).

(6) Connect control cables as necessary
25).

(7) Install engine throttle lever and rods as
necessary [(fig. 4-2F).

(8) Install housing components [(fig._4-3P).
(9) Install engine and compressor air cleaner

assemblies [(fig._4-2Db).

(10) Install external components on housing
group[(fig. 4-2B).

(11) Install air pressure regulator assembly

and bracket[(fig. 4-3D).

(12) Install cold weather starting aidm

38).

(13) Install air hoses (fig.4-47) and discharge
connection on bottom of compressor.

(14) Replenish oil in oil separator assembly in
accordance with| LO 5-4310-345-12. [Fill to full
mark in dipstick.

5-9. Engine Assembly

a. Removal.
(1) Remove external components on housing

groupl_(fig. 4-28).
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(2) Remove fuel pressure hose to fuel gage
from secondary filter [(fig. 4-5b).

(3) Remove housing components as necessary
for removal of engine assembly [(fig. 4-3P).

(4) Remove fan guard and shroud [(fig. 4-38).

(5) Drain engine coolant from radiator and
remove coolant lines and hoses as necessary (fig. 4-
34).

(6) Remove engine throttle lever and rods as
necessary [(fig._4-217).

(7) Remove fuel lines from primary fuel filter
and fuel return. Remove fuel pressure hose from
secondary fuel filter [(fig. 4-5B).

(8) Remove cold weather starting atomizer
and line from engine air intake [(fig. 4-2B).

(9) Remove shielded cable from battery-
charging generator [[fig. 4-70).

(10) Disconnect battery cables from starting
motor [fig. 4-1B).

(11) Remove shutdown solenoid wiring

harness [fig—Z4-21).

(12) Remove tachometer-hourmeter cable
from engine adaptor [(fig. 4-2F).

(13) Remove bolts attaching compressor
adaptor to engine flywheel housing [(fig. 5-4).

(14) Attach lifting device to engine and
remove engine assembly as shown in[figure 5-5]



REMOVAL ;

STEP 1. REMOVE THE SIX BOLTS AND
LOCKWASHERS SECURING ENGINE
ASSEMBLY TO FRONT ENGINE
SUPPORTS.

REMOVE THE EIGHT BOLTS AND
LOCKWASHERS (4 EACH SIDE)
SECURING ENGINE ASSEMBLY TO
REAR ENGINE SUPPORTS. ’

STEP 2.

USING CHAIN HOIST OR OTHER
SUITABLE LIFTING DEVICE, « RE-
MOVE ENGINE ASSEMBLY.

STEP 3.

CAUTION

ENGINE MUST BE MOVED FORWARD TO DIS-
ENGAGE PIN TYPE COUPLING TO COMPRES-
SOR ASSEMBLY.

INSTALLATION

POSITION  ENGINE

STEP 1.
, ~ CAREFULLY AND MOVE IN DIREC-

_ TION OF COMPRESSOR ASSEMBLY.
. MAKE CERTAIN COUPLING IS EN-

 GAGED BETWEEN ENGINE AND
_ COMPRESSOR.

, INSTALL  LOCKWASHERS AN
BOLTS SECURING ENGINE ASSEM-
Y TO REAR ENGINE SUPPORTS.

STALL  LOCKWASHERS  AND
'BOLTS SECURING ENGINE ASSEM-
BLY TO FRONT ENGINE SUPPORTS.

ASSEMBLY

SUPPORT (2)

ME 4310-345-14/5-5

‘B REAR ENGINE MOUNTING

Figure 5-5. Engine assembly, removal and installation.

b. Installation.

(1) Install engine assembly as shown in figuré
5-5.

(2) Install bolts to attach compressor adaptor
to engine flywheel housing [fig_5-4).

(3) Install tachometer-hourmeter cable to
engine adaptor [fig._4-2b).

(4) Install shutdown solenoid wiring harness

(fig.—4-21).

(5) Connect battery cables to starting motor
(fig_4-1B).

(6) Connect shielded cable to battery-charging
generator (fig. 4-7D).

(7) Install cold weather starting aid atomizer

and line [fig._4-2B).

(8) Install fuel lines on primary fuel filter and
fuel return. Install fuel pressure hose to secondary

fuel filter [fig._4-56).
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(9) Install engine throttle lever and rodsL(.TgJ (13) Install fuel pressure hose to fuel gage

4-27). from secondary filter [(fig._4-5B).

(10) Install coolant lines and hoses [(fig. 4-34). (14) Install external components on housing
Replenish engine coolant [(para 3-b). group C(fig—4-28).

(11) Install fan guard and shroud [(fig. 4-3B). (15) Start engine and check for leaks.

(12) Install housing components [(fig._4-3P).
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CHAPTER 6

REPAIR OF AIR COMPRESSOR

Section |. OIL SEPARATOR ASSEMBLY

6-1. General

The oil separator assembly consists of a labyrinth
type tank, minimum pressure valve, service valves,
safety valve, dipstick type oil level gage, and filter
element. A compressed air-oil mixture flows from
the air compressor into the oil separator. The air-oil
mixture swirls through the labyrinth where most of
the oil separates from the air and returns to the
bottom of the tank. The air passes through the filter
element, which removes the remainder of the oil,
then through the minimum pressure valve and on to
the air service valves. The minimum pressure valve
maintains a pressure within the tank to effect air-oil

separation and to circulate the oil throughout the
air compressor system. The safety valve protects
the system from abnormally high air pressure. The
valve opens and vents the air to atmosphere if air
pressure in the tank exceeds 125 PSI.

6-2. Oil Separator Assembly
a. Removal. Remove oil separator assembly

(para 5-).

b. Disassembly. Disassemble oil separator
assembly in numerical sequence shown in [figure &1
1.

6-1



16 15 14
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Figure 6-1. Oil separator assembly, disassembly and reassembly.
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KEY to
1. Bolt T4
2. Lockwasher (1)
3. Gasket

4. Valve assembly
5. Piston

6. O-Ring

.. Spring

8. Washer

9. Felt

10. Pipe

11. Hose coupling
12. Nipple

13. Service valve
14. Close nipple
15. Elbow

16. Nipple

17. Valve

18. Nipple

19, Elbow

20. Orifice

21. Filter

22, Connector

23. Elbow

24. Coupling

23. Nipple

26. Eyebolt

27. Housing

28. Bolt (8}

29, Lockwasher (8)
30. Cover

31. Gasket (2)
32. Element

33. Safety valve
34. Elbow

35. Plug

36. Elbow

37. Adaptor

38. Dipstick

39. O-Ring

40. Adaptor

41. Nut

42. Sleeve

43. Connector

44. Elbow

45. Elbow

46. Plug

47. Elbow

48. Lock nut

49. Washer

50. Bolt

51. Bracket

52. Tank

c. Cleaning, Inspection, and Repair.

{1) Clean parts, except element, in accordance
with paragraphr5-5 f. Discard all gaskets and O-
rings.

(2) Inspect element for holes, varnish, or any
other defect.

(3) Inspect spring for
distortion, or any other defect.

{4) Inspect all minimum pressure valve parts
for cracks, breaks, distortion, deterioration, or any
other defect.

(5) Inspect all other parts for cracks, breaks,
distortion, or any other defect.

defective coils,

d. Reassembly. Reassemble oil separator
assembly in reverse numerical sequence shown in
e. Installation. Install oil
(para—5-7).
6-3. Oil Separator Element

a. Removal.
(1) Disconnect air lines necessary for removal
of oil separator cover[(fig. 4-47).
(2) Remove hose reel assemblies and clamps
(fiq_4-25).
(3) Remove minimum pressure valve
assembly, oil separator cover, gaskets, and element

in numerical sequence shown in[figure 6-2] Discard
gaskets.

separator assembly

ME 4310-345-14/6-2

. Bolt (8)

. Lockwasher (8)
. Cover

. Gasket (2)

. Element

. Tank

S UL WLy —

Figure 6-2. Oil separator element, removal and installation.
b. Inspection. Inspect element for holes, var-
nishing, distortion, or any other defect.
c. Installation.
(1) Install element, new gaskets, oil separator
cover, and minimum pressure valve assembly in

reverse numerical sequence shown in_figure 6-2
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(2) Install hose reel assemblies and clamps

(fig. 4-4%).

Section |I.

6-4. General

The thermal bypass valve assembly provides rapid
warming of the compressor at initial start by
channeling the oil from the oil separator, through
the oil filter, into the compressor [(fig._542). When
the oil temperature reaches approximately 150° F,
the bypass valve channels part of the oil through
the oil cooler before it goes to the filter and com-
pressor. At approximately 180° F all oil flow is
directed through the oil cooler. Between these two
temperatures, the therm al bypass valve mixes hot
oil from the oil separator with cool oil from the oil
cooler to maintain a relatively constant minimum
operating temperature.

6-5. Thermal Bypass Valve Assembly
a. Removal. Remove thermal bypass assembly

(fig. 4-52).

6-4

(3) Connect air lines to oil separator cover (fig——]
4-47).

THERMAL BYPASS VALVE ASSEMBLY

b. Disassembly. Disassemble thermal bypass
assembly in numerical sequence shown in fQUIE 61
3.

c. Cleaning, Inspection, and Repair.

(1) Clean parts in accordance with paragraphl
5-5 d. Discard O-rings.

(2) Inspect covers and body for cracks, breaks,
damaged threads, or any other defect.

(3) Inspect springs for cracks, breaks,
distortion, or any other defect.

(4) Inspect power element for distortion,
jamming, or any other defect.

KEY toMRgarel0-3:
. Bolt 4)

. Lockwasher (4)

. Cover

. O-Ring

. Bypass connection
O-Ring

U e WLy —

7. Spring

8. Bolt

9. Guide

10. Plunger

11. Spring

12. O-Ring

13. Shuttle

14. Nut

15. Lockwasher
16. Power element
17. O-Ring

18. Retaining ring
19. Washer

20, Spring

21. Ball

22, Body



Figure 6-3. Thermal bypass assembly. disassembly and reassembly.
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(5) Inspect all attaching hardware for cracks,
damaged threads, or any other defect.
CAUTION
During reassembly, do not overtighten
power element retaining nut. Over-
tightening can cause distortion,
resulting in a malfunction.

Section ii.

6-6. General

The air pressure regulator assembly controls the
intake control valve opening and engine RPM to
meet any air output demand within the capabilities
of the Mode 14M250RPV  Rotary  Air  Com-
pressor. When the Compressor. When the com-
pressor is running loaded, the air pressure regulator
also bleeds air into the stator to prevent a vacuum
buildup and consequential blade chattering.
Discharge air acting on a valve and spring in the
regulator causes the valve to open as air pressure
reaches 100 PSI. As the valve opens, it allows air to
enter the intake-control between the cover and
diaphragm and forces the intake valve closed. As
the intake valve closes, engine RPM decreases. As
long as air pressure is held at 100 PSI, the intake
valve remains closed and the engine RPM remains

6-6

AIR PRESSURE

d. Reassembly. Reassemble thermal bypass valve
assembly in reverse numerical sequence shown in
[figure 6-3] Install new O-rings.

e. Installation. Install thermal bypass assembly

(fig_4-59).

REGULATOR ASSEMBLY

at idle. When air is demanded again, the valve in
the air pressure regulator closes, which allows the
intake control valve to open and engine RPM to
increase.

6-7. Air Pressure Regulator Assembly

a. Removal. Remove air regulator

assembly [i1g._4-3D).

b. Disassembly. Disassemble air pressure
regulator assembly in numerical sequence shown in
[figure 6-41

c. Cleaning, Inspection, and Repair.

(1) Clean parts in accordance with paragraptn
5-5 f. Remove all sealant that was used during
assembly. Discard O-ring and diaphragm.

(2) Inspect springs for defective coils, cracks,
distortion, or any other defect.

pressure

KEY to_figure 6-3:
1. Bolt (2)
Lockwasher (2)
Bracket
Connector (2)
Elbow (2)
Cross

Nipple
Screw (4)

9. Washer (4)
10. Base

11. Seat

12. Screw

13. Diaphram
14. Plate

15. O-Ring

16. Stem

17. Spring

18. Nut

19. Spring

20. Seat

21. Nut

22. Screw

23. Housing

PN G R WD
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Figure 6-4. Air pressurere

gulator assembly, disassembly and reassembly.
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(3) Inspect valve and seat for excessive wear,
distortion, cracks, or any other defect.
(4) Inspect all other parts for distortion,
cracks, breaks, excessive wear, or any other defect.
(5) Inspect attaching hardware for damaged
threads, distortion, cracks, or any other defect.
d. Reassembly. Reassemble air pressure

regulator assembly in reverse numerical sequence.

shown in [figure 6-4.] Install a new O-ring and
diaphragm. Use sealant when installing valve seat;
also use sealant when assembling diaphragm and
washer with screw and nut.

e. Installation. Install air pressure regulator

assembly [(fig.4-30).

f. Adjustment. Adjust air pressure regulator

assembly [(fig. 4-3D).

Section IV. AIR COMPRESSOR ASSEMBLY

6-8. General

Basically, the air compressor assembly consists of
the intake control, a cast single stage stator, rotor,
rotor blades, end covers, flywheel housing adaptor,
and coupling. A valve in the intake control unit
controls the amount of air that is taken into the
compressor and shuts off the air input when a
pressure of approximately 115 PSI is reached in the
oil separator assembly. When the valve is closed,
the compresser is running unloaded. The valve also
closes when the compresser shuts down, thereby
preventing any oil and air mixture from the rotor-
stator from being vented to the atmosphere. When
the compresser is running unloaded, a vacuum can
develop within the stator and cause internal
damage. To prevent this, the air pressure regulator
valve causes the intake control valve to open
slightly, which allows just enough air input to
prevent a vacuum buildup. The compressor also
incorporates spring loaded drain valves which
prevent hydraulic locks within the stator. The rotor
is mounted in the stator housing on a shaft which
protrudes through the end covers and rotates on
two roller bearings. Air and oil is drawn into the
stator and compressed by the action of the rotor
and blades. The compressed air-oil mixture is
discharged into the oil separator where a labyrinth
chamber and filter separate the oil from the air.
The air is then passed on to the service valves and
the oil is recirculated into the compressor. The air
compressor develops an air flow of 250 CFM at a
discharge pressure of 100 PSI.

6-9. Air Compressor Assembly
a. Removal. Remove air compressor assembly

para 5-8).

b. Disassembly. Disassemble air compressor
assembly in numerical sequence shown in [figure (6
5.

NOTE
Do not disassemble drive end cover-rotor com-
bination except to replace defective parts. If an
inspection reveals that any of these parts are
defective and need to be replaced, refer to
paragraph c, below.

c. Drive End Cover-Rotor Disassembly.

6-8

NOTE
It is recommended that the drive end cover-rotor
combination not be disassembled unless an in-
spection reveals defective parts that need
replacing.
(1) Disassemble in numerical sequence is
shown in figure 6-6.
CAUTION
Since excessive heat causes softening of
the metal, any inner race heated in the
following manner must be discarded
and the entire bearing replaced. Never
heat inner race unless it is intended to
replace entire bearing.

KEY to figmFa=6-6: 39. Cover

1. Bolt (0] 40. Gasket

2. Lockwasher (6) 41, Bolt (6}

3. Bracket (2) 42, Seal washer (6)
4. Cover 43. End cover

3. Diaphragm 44. O-Ring

6. Nut 45. Bearing outer race
7. Piston 46. Bolt

8. Spring 7. Lockwasher

9, Stem 48. Retainer

10. Cylinder 49. Coupling

11. Gasket 30, Gripspring (2)
12, Spring 31, Key

13. Valve 52, Bolt (6}

14. Bolt (3} 33. Seal washer (6}
15. Lockwasher (3) 5>4. Adaptor

lo. Gasket 33. Gasket

17. Guide >0. Bolt 16}

18. Lever 5%. Lockwasher (6)
19. Lock nut 58, Cover

20, Bolt 59, Gasket

21. Clamp 00. Oil seal

22, Bolt 12) 61, Cover

23. Lockwasher (2) 02. O-Ring

24, Guide 03. Drive screw
23. Gasket 01. Plate

20. Bushing 65. Ball

27, O-Ring 00. Blade 18)

28. Pushrod 0%, Rotor

20, Screw 08. Key

30. Lever arm 69, Bearing inner race
31. Stop pin T0. Bearing

32, Screw V1. Shaft

33. Washer T2 Plug (2)

34. Valve plate 73. O-Ring (2)

335. Shaft V4. Spring (2)

36. Housing 5. Valve 12)

37, Bolt 16} 76. Eyevolt

38. Lockwasher (0} 77, Stator



Figure 6-5. Air compressor assembly, disassembly and reassembly.
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Bearing inner race
Drive end cover

Bearing assembly
Inner race
Outer race
Inner ring

Figure 6-6. Drive end cover-rotor, disassembly and reassembly.

(2) Remove bearing inner races using a gear
puller or the equivalent. If either inner race will not
move, use a torch and heat race evenly. With heat

applied, remove inner race as quickly as possible.
d. Cleaning, Inspection, and Repair.
(1) Clean adl pats in accordance with

paragraph 5-5 |f. Discard all gaskets and O-rings.
(2) Inspect all springs for defective coils,

cracks, distortion, or any other defect.

(3) Inspect intake control diaphragm for
rupture, deterioration, or any other defect.

(4) Inspect intake control valve for cracks,
distortions, condition of seat, excessive wear, or any
other defect.

(5) Inspect rotor blades for cracks, breaks,
chipping, excessive wear, or any other defect. If
blades are worn on one side only, they can be
turned over and reused. Refer to[figure 6-8|

(6) Inspect rotor and stator for cracks, gouges,
excessive wear, raised metal, or any other defect.

(7) Inspect bearings for freedom of rotation,
excessive wear, cracks, breaks, or any other defect.

(8) Inspect all other parts for cracks, breaks,
distortion, or any other defect.

(9) Inspect attaching hardware for damaged
threads, distortion, cracks, or any other defect.

c. Reassembly. Reassemble air compressor
assembly in reverse numerical sequence shown in
except rotor blades are installed after
drive end cover-rotor assembly is installed. Install
new gaskets and O-rings.

NOTE
If drive end cover-rotor assembly is disassembled,

refer to Paragraph f, below, for reassembly in-
struction.
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f. Drive End Cover-Rotor Reassembly.
Reassemble drive end cover-rotor assembly in
reverse numerical sequence shown in[figure 6-6l

CAUTION

Do not use a torch or any similar hea-

ting method on bearing inner races.

Excessive or uneven heat will cause

softening of the metal. To prevent

galling the shaft, do not allow an inner
race to cool before it is installed.

(1) When installing bearing inner races,
submerge them in hot cooking oil and heat to
350° F. maximum.

(2) Install rotor with oil drain holes in blade
slots positioned at leading edge of slots in ac-
cordance with rotor rotation.

g. Installation. Install air compressor assembly

(para_5-8).

6-10. Air Compressor Rotor Blade Inspection
and Replacement

a. Disassembly.

(1) Remove locknut and disconnect stop block
from speed control arm.

(2) Disconnect control cables from speed
control; compressor unloader; and cold weather
starting aid.

(3). Disconnect cold weather starting aid
tubing at control valve.

(4) Disconnect air hoses from oil separator,
intake unloader, and blowdown valve.

(5) Remove nuts and lockwashers attaching
instrument panel assembly to rear housing panel.

(6) Remove hose clamps and hose from intake
unloader and compressor air cleaner assembly.



(7) Block up housing roof section and remove bent into a hook on one end to extract rotor blades
rear housing panel. from slots at top of rotor. To bring blades into

(8) Disassemble compressor non-drive end in position at top of rotor, rotate engine by repeatedly
numerical sequence shown in [figure 6-7. |Use a wire pressing start button.

1
ME 4310-345-14/6-7
1. Bolt (6)
2. Lockwasher (6)
3. Intake housing and end cover
assembly
4. Blade (8)
5. Rotor
6. Stator
Figure 6-7. Compressor non-drive end, disassembly, blade inspection, and reassembly.

b. Inspection. Inspect blades for evidence of and reused. Replace blades which have suffered a
excessive wear. See [figure 6-8.1Blades are ex- loss of 1 / 16 -inch in height due to wear. See figurel
cessively worn when 25 per cent of covering per 6-8. Replace blades worn on both sides. Replace
side has been removed, and shiny metal exposed. blades damaged by scores or chips.

Blades worn on one side only can be turned around
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© 1/16 MAXIMUM WEAR

1.750

ROTATE BLADE IF ONLY ONE
SIDE IS WORN AND REUSE.

_ BLADE IS WORN WHEN 25 PER CENT
OF COVERING IS WORN AND SHINY
METAL IS EXPOSED.
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Figure 6-8. Rotor blade inspection.

c. Reassembly.

(1) Dip new O-ring and new blades in clean
compressor oil before installing.

(2) Reassemble compressor non-drive end in
reverse numerical sequence shown in[figure 6-7]

(3) Install rear housing panel.

(4) Install hose and hose clamps on intake
unloader and compressor air cleaner assembly.

(5) Attach instrument panel assembly to rear
housing panel using lockwashers and nuts.

(6) Connect air hoses to blowdown valve,
intake unloader, and oil separator assembly.

(7) Connect tubing to cold weather starting aid
valve.

(8) Connect control cables to cold weather
starting aid, compressor unloader, and speed
control.

(9) Connect stop block to speed control arm
and secure with locknut.

(10) Start unit (fig—2=10) and check com-
pressor and air lines for leaks or other malfunc-
tions. Correct any malfunction by referring to

[tables 3-2, 4-2, and 5-1.

Section V. OIL COOLER ASSEMBLY

6-11. General

The compressor oil cooler assembly consists of a
two-section lower tank connected to an upper tank
by a series of open end vertical tubes. Radiator style
fins are connected to the tubes. Hot oil is directed to
the oil cooler from the oil separator by the thermal
bypass valve assembly. The oil enters one section of
the lower tank and flows upward through one-half

6-12

of the vertical tubes to the upper tank. The oil then
flows downward through the other half of the tubes
into the second section of the lower tank. From this
section, the oil flows to and through the compressor
oil filter and then to the compressor. The fins on the
oil cooler tubes act as a heat sink, cooling the oil as
air is drawn through the cooler by the engine driven
fan.



6-12. Oil Cooler Assembly
a. Removal.
(1) Disconnect oil lines at bottom of oil cooler
(fig._4-53).
(2) Remove housing components necessary
for removal of oil cooler assembly [(fig. 4-3P).
b. Disassembly. Disassemble radiator and oil
cooler assembly as shown in[figure 6-9]
¢c. Cleaning, Inspection, and Repair.
(1) Clean oil cooler assembly in accordance

with [paragraph 5-5 If. Flush interior of cooler using

the same solvent.

(2) Inspect oil cooler for cracks, breaks,
distortion, or any other defect.

(3) Plug outlet connection and fill oil cooler
with clean compressor oil ((LO 5-4310-345-12)

Apply air pressure of from 4 to 10 PSI to inlet

. Bolt (12)
. Lockwasher (12)
. Flat washer (12)

. Oil cooler
. Sponge strip

. Sponge strip

. Bolt 112)

. Lockwasher (12)

- NESTIN Ay JUN TN

o

connection and check for leaks. Mark each leak
detected.

(4) Remove air pressure and drain oil from
cooler. Solder or braze all leaks detected and
recheck by repeating step (3) above.

(5) Inspect attaching hardware for cracks,
damaged threads, or any other defect.

d. Reassembly. Reassemble radiator and oil
cooler assembly in reverse numerical sequence

shown in [figure 6-9]

e. Installation.

(1) Install housing components that were
removed for the removal of the oil cooler assembly
(fig. _4-3p).

(2) Connect oil lines to bottom of oil cooler
(fig. 4-58).

9. Flat washer (12)

10. Radiator

i1. Bolt (12)

12. Lockwasher (12}

13. Flat washer (12)

14. Fan shroud

15. Housing side panel {2)
16. Housing front panel

Figure 6-9. Radiator and oil cooler assembly, disassembly and reassembly.
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CHAPTER 7

REPAIR OF ENGINE ASSEMBLY

Section I.

7-1. General

The engine battery-charging generator assembly is
a 24-volt, two-pole, shunt type with sealed bearings
at both ends. The generator is driven by two V-belts
off the engine camshaft. The generator supplies
electrical energy to recharge the batteries and to
fulfill the load requirements of the air compressor
unit when the engine is running. The generated
current is controlled and distributed by the battery-
charging generator regulator. The generator
assembly is cooled by a fan mounted on the drive
end of the generator.

BATTERY-CHARGING GENERATOR ASSEMBLY

7-2. Battery-Charging Generator Assembly

a. Removal. Remove the battery-charging
generator assembly [(fig. 4-7D).

b. Disassembly. Disassemble battery-charging
generator assembly in numerical sequence shown in

[figure 7-1]

c. Cleaning, Inspection, and Repair.

NOTE
Refer to TM 5-764 for general repair instructions.
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Figure 7-1. Battery-charging generator assembly, disassembly and reassembly.
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KEY to figure=3-1:
1. Nut
2. Plain washer
3. Collar
4. Bolt (2)
4. Lockwasher (2)
0. Frame
7. Screw (3)
8. Collector
9. Plate
10. Bearing
11. Pin
12, Key
13. Nut
14. Screw
15. Band
10. Frame
17. Pin
18. Screw (2)
19. Brush {2)
20. Brush arm (2)
. Brush spring (2)
. Washer (2}
. Bearing
. Insulation
. Armature
. Screw (4)
27. Receptacle assembly
28. Screw
29, Screw (4)
30. Elbow
31. Spacer
32, Screw (2)
33. Pole shoe (2)
34. Insulation
35. Screw
36. Field coil assembly (2)
37. Housing
CAUTION
Do not soak or clean, with solvent, any
sulation or electrical component such as
brushes and field coils.

(1) Clean housing and end covers in ac-

cordance with paragraph—-5 f.

{2) Clean internal parts with clean. dry
compressed air.

YU WY
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Section ii.

7-3. General

Basically, the battery-charging generator regulator
assembly consists of relays, capacitors, resistors, a
diode, and the associated wiring. This circuitry is
divided into three independent sections, each of
which has a specific function in the charging cir-
cuit. The three sections and their functions are
described below.

a. Cutout Relay. The function of the cutout relay
in the charging circuit is to automatically open and
close the circuit between the generator and battery.

b. Voltage Regulator. The function of the voltage

(3) Inspect brushes for cracks, chips, or ex-
cessive wear.

(4) Inspect brush springs and arms for cracks,
breaks, distortion, wear, or any other defect,

(5) Inspect frame and frame assembly for
cracks, breaks, or warpage. If any of these defects
are detected, replace entire battery-charging
generator assembly.

(6) Inspect bearings for wear, scoring, or
pitting. Check for freedom of rotation.

(7) Inspect armature windings to make certain
that they are properly pressed in core slots and
tightly soldered to commutator risers.

(8) Inspect commutator for rough spots,
discoloration, pitting, scoring, and high mica. If
commutator is rough pitted, or worn, turn com-
mutator using a lathe. Take cuts until all pits are
removed. Remove all burrs by holding No. 00
sandpaper lightly against commutator while ar-
mature is turning in lathe. Undercut mica after
turning commutator. The mica must be undercut to
a depth of 1 / 32 inch to 3/ 64 inch.

(9) Inspect commutator for out-of-round using
a dial indicator. Out-of-round shall not exceed
0.001 inch total indicator reading.

(10) Inspect bearing journals on both ends of
armature shaft for wear, scoring, or pitting. If
armature is defective, replace entire battery-
charging generator assembly.

(11) Inspect all other parts for excessive wear,
cracks, breaks, or any other defect.

(12) Inspect attaching hardware for cracks,
damaged threads, or any other defect.

d. Reassembly. Reassembly battery-charging
generator in reverse numerical sequence shown in
figure 7-1

e. Installation. Install battery-charging generator

assembly [(fig. 4-700).

BATTERY-CHARGING GENERATOR REGULATOR ASSEMBLY

regulator is to limit the generator voltage to a safe
valve. This prevents overcharging of the battery
and high system voltage which could damage
electrical components.

c. Current Regulator. The function of the current
regulator is to limit the output of the generator to its
maximum safe valve. This prevents generator
overheating when the battery is low and will accept
more than rated generator output, or when a high
accessory load is imposed on the electrical system.
This section operates independent of the voltage
regulator unit.
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7-4. Battery-Charging Generator Regulator
Assembly

a. Removal. Remove battery-charging generator
regulator assembly [(fig. 4-7R).

b. Disassembly. Disassembly battery-charging
generator regulator in numerical sequence shown
in [figure 7-2.] Disassemble only to extent shown.

c. Cleaning, Inspection, and Repair.

CAUTION

Do not soak or clean the overrunning

clutch with solvent or any insulating or

electrical components such as
capacitors, resistors, and coils.
(1) Clean cover and base in accordance with

[paragraph 5-9 f.
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KEY to figare72:

. Screw (4)

. Seal (4)

. Lockwasher (4)

. Cover

. Gasket

. Screw (4)

. Lockwasher (4)

. Plain washer (4)

. Panel assembly

. Screw (3)

. Lockwasher (3)

. Screw

. Lockwasher

. Plain washer

. Nut

. Lockwasher

. Plain washer

. Cutout relay assembly

. Cutout relay spring

. Nut

. Lockwasher

. Current regulator assembly
. Current regulator spring
. Nut

. Lockwasher

. Voltage regulator assembly
. Voitage reguiator spring
. Resistor package

. Connector

. Panel

. Screw (4)

. Lockwasher (4)

. Input receptacle

. Gasket

. Ground spring

. Screw (4)

. Lockwasher (4)

. Output receptacle

. Grommet

. Gasket

..... A gnring

. Ground Sprinig

. Output condenser
. Screw (4)

. Lockwasher (4)

. Bracket (2)

. Base



Figure 7-2. Battery-charging generator regulator assembly, disassembly and reassembly.
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(2) Clean relay contact points using a strip of
ordinary blank bond paper. Hold paper between
fingers and slide paper back and forth between
contact points.

(3) Inspect relay contact points for
pitting, or excessive wear.

(4) Inspect all soldered connections.

(5) Inspect all other parts for any noticeable
defects.

burning,

(6) Inspect attaching hardware for damaged
threads, cracks, or any other defect.

d. Reassembly, Reassemble the battery-charging
generator regulator assembly in reverse numerical
sequence shown i

e. Installation. Install battery-charging

generator regulator assembly [fig_4-7P).

Section 1lll. STARTING MOTOR ASSEMBLY

7-5. General

The starting motor assembly converts electrical
energy from the batteries into mechanical energy to
turn the engine flywheel for starting. The starting
motor is a heavy-duty type that is completely sealed
with gaskets, O-rings, and an oil seal. The solenoid
is mounted on the outside of the frame with the
solenoid plunger and pinion shaft mechanism
totally enclosed. The drive assembly is an over-
running clutch type which assures complete drive
pinion engagement before the motor begins to
rotate. When the engine starts, the clutch releases
and allows the pinion to turn faster than the ar-
mature shaft until the start switch is released and
the return spring action retracts the pinion from the
flywheel ring gear.

7-6. Starting Motor Assembly

a. Removal. Remove starting motor assembly
(fig. 4-7B).

b. Disassembly. Disassemble starting motor in
numerical sequence shown in[figure 7-3]

c. Cleaning, Inspection, and Repair.

CAUTION

Do not soak or clean, with solvent, any

insulating or electrical components

such as brushes and coils.
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KEY to fignre—=3n
. Nut

. Lockwasher (2}
. Connector

. Screw (4)

. Solenoid switch
. Bolt 12}

. Lockwasher (2}
. End frame

9. Washer

10. Nut 2)

. Screw (2}

12. Lockwasher (2}
13. Lead

14. Pin

15. Bracket

16. Screw (41

17. Brush (4)

18. Brush holder (2}
19. Brush holder {2)
20. Brush spring (2)
21. Bolt (4}

22. Lockwasher (4)
. Drive housing
. Retaining ring
. Collar

. Motor drive

. Gasket

. Washer

. Armature

. Washer

. Plug (2)

32, Wick (2)

. Snap ring

. Pin

. Snap ring

36. Retainer

37. Spring

38. Boot

39. Washer

40. Retainer

41. Plunger

42. Shaft

43. Lever

44. Lever housing
45. Nut

46. Washer

47. Washer

48. Bushing

49. Stud

50. Screw {4)

51. Pole shoe

52. Field coil

33. Frame
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Figure 7-3. Starting motor assembly, disassembly and reassembly.



NOTE
Refer to TM 5-764 for general repair instructions.

(1) Clean housings and end covers in ac-
cordance with| paragraph 5-5] f.

(2) Clean internal parts using clean, dry
compressed air.

(3) Inspect brushes for cracks, chips, ex-
cessive wear, or any other defect.

(4) Inspect bearings for wear, scoring, pitting,
or any other defect.

(5) Inspect brush springs and arms for cracks,
breaks, distortion, or any other defect.

(6) Inspect commutator for rough spots,
discoloration, pitting, scoring, and high mica. If
commutator is rough, pitted, or worn, turn com-
mutator using a lathe. Take light cuts until all pits
are removed. Remove all burrs by holding No. 00
sandpaper lightly against commutator while ar-
mature is turning in lathe. Undercut mica after
turning commutator. The mica must be undercut to
a depth of 1 / 32 inch.

(7) Inspect commutator for out-of-round
using a dial indicator. Out-of-round shall not exceed
0.001 inch total indicator reading.

(8) Inspect armature shaft for pitting, scoring,
or excessive wear. Inspect drive assembly for
broken teeth on pinion. Check to make certain that
clutch assembly moves on shaft properly and that
spring compresses. Slide drive assembly on ar-
mature shaft to make certain that splines fit
properly.

Section 1V. ENGINE

7-7. General

The engine radiator assembly is a standard core,
tank, and fin arrangement. The hot engine coolant
flows into the upper tank of the radiator, drains
down through the core to the lower tank, and back
into the engine. The fins on the core act as a heat
sink cooling the coolant as air is drawn through the
radiator by the engine driven fan.

7-8. Engine Radiator Assembly

a. Removal.

(1) Remove engine radiator cap. Open
draincock on bottom tank of radiator assembly and
drain coolant.

(2)I Remove coolant hoses and clamps from
radiator [(fig—4-34).

(3) Remove fan guard [(fig._4-3B).

(4) Remove compressor oil cooler
(para_6-12).

(5) Remove capscrews, lockwashers, and flat
washers from housing front side panels and remove
radiator assembly.

b. Disassembly. Disassemble radiator and oil

assembly

7-8

(9) Inspect solenoid parts. Check condition of
moving core and sealing boot. Replace boot if
cracked or brittle. Check contact assembly and
terminal studs for evidence of burning, corrosion,
or excessive pitting.

(10) Inspect all other parts for cracks, breaks,
excessive wear, damaged insulation, or any other
defect.

(11) Inspect all attaching hardware for
damaged threads, cracks, or any other defect.

d. Testing. Refer to TM 5-764 and test ar-
mature and field coils for shorts, open circuits, and
grounds.

e. Reassembly. Reassemble starting motor in
reverse numerical sequence shown in[figure 7-3]
Install new gaskets and O-rings.

(1) When installing new bearings, always use
proper bearing arbor to obtain a correct fit.
Remove wick from pinion housing reservoir before
installing a new bearing. After new bearing is
installed, saturate wick with oil (LO 5-4310-345-
12), install wick in reservoir and fill reservoir with
oil.

(2) Lubricate all O-rings with a film of light
grease to prevent damage during reassembly.

(3) Lubricate armature bearing journals on
shaft with SAE 10 oil. Lubricate shaft and splines
under drive assembly with grease conforming to
Military Specification MIL-G-23827A.

f. Installation. Install the starting motor

assembly [(fig._4-7B).

RADIATOR ASSEMBLY

cooler assembly in numerical sequence shown in
figure 6-9
c. Cleaning, Inspection, and Repair.

(1) Clean dirt and foreign matter from
radiator core using compressed air directed through
core. Clean outside of radiator assembly in ac-
cordance with [paragraph 5-5] f.

(2) Flush fresh water through radiator to
remove loose scale and rust.

(3) Plug all openings except overflow tube.
Connect a 3 to 5 PSI air source to the filler opening
and submerge radiator in water.

(4) Apply low pressure air. Check radiator for
leaks as indicated by air bubbling up through
water. Mark each leak detected.

(5) Solder or braze all leaks detected and
recheck by repeating steps (3) and (4) above.

(6) Inspect attaching hardware for cracks.
damage threads, or any other defect.

d. Reassembly. Reassemble radiator and oil

cooler assembly in reverse numerical sequence
Shown in [figure 6-9]



e. Installation.

(1) Install radiator in mounting position
between housing front side panels and secure with
capscrew, lockwashers, and flat washers.

(2) Install compressor oil cooler assembly

[para 6-12).

(3) Install fan guard [fig._4-3B).

(4) Install coolant hoses and clamps on
radiator connections[(fig. 4-34).

(5) Replenish coolant in radiator and install
radiator cap.

Section V. FUEL PUMP ASSEMBLY AND DRIVE

7-9. General

The engine fuel pump is a positive displacement
gear type which transfers the fuel from the fuel tank
through the primary and secondary fuel filters to
the fuel injectors. The pump circulates an excess
supply of fuel through the injectors which purges
air from the system and cools the injectors. Unused
fuel returns to the fuel tank by means of a fuel
return manifold, integral with the cylinder head,
and fuel return hose. The fuel pump is mounted on
the governor weight housing and is driven through
a drive coupling by the governor weight shaft. The
pump is provided with an integral pressure relief
valve which opens when fuel pressure reaches
approximately 65 PSI on the outlet side. When the
pressure relief valve is open, fuel is then recir-
culated back to the inlet side of the pump. The fuel

system is equipped with a normally open pressure
switch which closes at 20 PSI. Fuel pressure, at
cranking speed, must reach this pressure or engine
will not start.

7-10. Fuel Pump Assembly and Drive

a. Removal. Remove fuel pump assembly fig—2—]
61).

b. Disassembly. Disassemble fuel pump in
numerical sequence shown in[figure 7-4] Refer to
[figure 7-5 ffor removal of oil seals from pump body.
Discard removed oil seals and gasket.

CAUTION
Use care when disassembling pump
cover from body so that damage of
finished faces of each part does not
occur.
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KEY to figare=-4:
I. Bolt {3)

2. Drive coupling
3. Gasket

4. Bolt (8)

>. Cover

0. Shaft assembly
. Drive gear

8. Drive shaft

9. Retaining ball

10. Driven gear
11. Plug

12. Gasket

13. Spring

14, Pin

15. Valve

18. Body

Figure 7-5. Fuel pump oil seal removal.

c. Cleaning, Inspection, and Repair.

(1) Clean all parts using clean fuel oil and dry
thoroughly with Compressed air.

(2) Inspect gear teeth for chipping, cracks,
breaks, or wear. Check the ball slot in drive gear for
wear.

?3) Inspect drive and driven gear shafts for
scoring and wear. The driven shaft and gear is
serviced as an assembly.

(4) Inspect mating faces of pump body and

cover for scratches. These surfaces must be free of
any defect or leakage will occur.

(5) Inspect relief valve for nicks, cracks, or
any other defect.

(6) Inspect all other parts for cracks, breaks,
distortion, or any other defect.

d. Reassemby.

(1) Lubricate the lips of the oil seals, then
install oil seals in pump body as shown in figure 7-1
6.
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7-12

Figure 7-6. Fuel

CAUTION

The driven gear must be centered on the
shaft to give proper end clearance. Also,
the chamfered end of the gear teeth of
the production gear must face the pump
body. If a service replacement gear with
a slot is used, the slot must face toward
the pump cover.

pump oil seal installation.

the face of the pump cover outside of the gear
pocket area. Then, place the cover against the
pump body. The cover can be installed in only one
position over the two shafts, as governed by the
dowel pins.
CAUTION
The coating of sealant must be very thin
since pump clearances have been set on

(2) Lubricate the gears and shafts with clean basis of metal-to-metal contact. Use care

ne oil.

(3) Apply a thin coating of quality sealant on

that sealant is not squeezed into gear



compartment, otherwise damage
gears and shafts may result.

(4) Reassemble fuel pump in reverse

Section Vi.

7-11. General

Horsepower requirements on the engine vary due to
fluctuating loads. The governor assembly is used to
control the amount of fuel required to maintain a
reasonable constant speed during these load
fluctuations. The governor accomplishes this
control through linkage between the throttle control
and the fuel injectors. The governor is a variable
speed mechanical type and performs the following
functions: controls engine idle speed; limits
maximum no-load speed; holds the engine at
constant speed between idle and maximum, as
desired by the operator. The governor is mounted
on the rear end plate of the engine and is driven by
a gear that extends through the end plate and
meshes with the balance shaft gear. The governor is
equipped with two control levers, speed control
lever and engine stop lever. In normal position, the
stop lever holds the fuel and engine stop lever. In
normal position, the stop lever holds the fuel in-
jector rack near the full-fuel position. When engine
is started, the governor moves the injector racks
toward the idle speed position. Engine speed is then
controlled by moving the speed control lever. This
lever is connected to the compressor intake
unloader by control lever while unit is operating.
The governor stop lever is connected to the in-

€.

to numerical sequence shown in [figure 7-4.|Use a new

gasket.
Installation. Install fuel pump_(fig. 4-611).

GOVERNOR ASSEMBLY

strument panel by a control cable. Normal run
position is with instrument panel stop control in the
full “in” position. Pulling this control “out™
manually moves the governor stop lever to the no-
fuel position, thereby stopping the engine.

7-12. Governor Assembly

a. Removal.

(1) Disconnect speed control rod from
governor speed control lever and control cable from
governor stop lever[(fig. 4-27 and 4-25).

(2) Remove valve rocker cover [fig. 4-74).

(3) Disconnect torsion spring from stop lever
(8, [figl[7-8] sheet 1).

(4) Remove cotter pin and straight pin at-
tac)hing link rod to control tube lever ( 1, 2, 3,
24).

(5) Remove lubrication lines from control
housing to weight housing and from weight housing
to cylinder block [(fig. _7-7).

(6) Remove fuel pump and drive [(fig. 4-611).

(7) Loosen and move hose clamp (63,[fig. 7-B,
sheet 3) on hose connection between governor and
cylinder head enough to permit removal of
governor.

(8) Remove governor assembly as shown in
Discard gaskets.
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Figure 7-7. Governor assembly, removal and Installation.

b. Disassembly. Disassemble governor assembly
in numerical sequence shown in[figure 7-8.]
c. Cleaning. Inspection. and Repair.
(1) Clean parts in accordance with
[5-5 f.|Discard gaskets and O-rings.
(2) Inspect housings and covers for cracks,
breaks. distortion, or any other defect.
(3) Inspect all springs for damaged or
distorted coils.
(4) Inspect weights and riser for sticking,
cracks. or any other defect.
(5) Inspect all shafts for score marks. out-of-
round. distortion. or any other defect.

(6) Inspect bearings for freedom of rotation
and for any defect.

7-14

(7) Inspect drive gear teeth for chipping.
cracks breaks, or any other defect.

(8) Inspect lubrication lines for kinks
distortion, damaged fittings, or any other defect.

(9) Inspect all other parts for cracks, breaks,
distortion, or any other defect.

(10) Inspect attaching hardware for cracks
breaks damaged threads, or any other defect

d. Reassembly. Reassemble governor assembly

in reverse numerical sequence shown in[figure 7-8]
Install new gasket and O-rings.

(11) Assemble bearings in governor spring

housing as shown in[figure 7-9.]
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Figure 7-8. Governor assembly, disassembly and reassembly (sheet 1 of 3).
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KEY to figure 7-8

\DMKI‘O\UI#WM:—'

Bolt

. Lockwasher
. Lever
. Retainer

Washer

Pin

Screw

Spring
Special screw

. Lockwasher

. Screw (3)

. Lockwasher (3)
. Flat washer

. Bolt

. Lockwasher
. Lever

. Key

. Bolt (2)

. Lockwasher (2)
. Gasket

. Guide

. Bushing

. Plunger

. Spring

. Solid stop

. Split stop

14. Lock nut
15. Flat washer
16. Bolt

17. Flat washer
18. Clip

19. Bracket
20. Retainer
21. Washer

22. Seal

23. Shaft

24. Pin (2}

25. Cover

26.G asket

ME 4310-345-14/7-8 @

40. Shims (9)
41. Retainer
42. Washer
43. Seal

44. Plug

45. Setscrew
46. Plug

47. Bearing
48. Shaft

49, Lever

50. Lock nut
51. Idle screw
52. Housing

Figure 7-8. Governor assembly, disassembly and reassembly (sheet 2 of 3).
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Figure 7-8. Governor assembly, disassembly and reassembly (sheet 3 of 3).
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KEY to figure 7-8 3]

53.
54.
55.
56.
57.
58.
59.
60.
61.

91

Retainer (2)
Washer (2)
Lever
Screw

Nut

Lever
Screw
Washer
Nut

. Screw
. Clamp
. Hose

Adaptor

. Bearing

. Housing

. Tube

. Nut

. Gear

. Key

. Spacer

. Retainer
. Bearing

. Screw

. Support

. Carrier

. Retainer (4)
. Spacer (4)
. Pin (2)

. Weight (2)
. Screw (2)
. Lockwasher (2)
. Fork

. Riser

. Plug

. Retainer

. Bearing

. Shaft

. Bushing

Housing

Figure 7-9. Governor variable speed spring bearing
installation

(2) Assemble bearings in governor spring
housing, control housing, and weight housing with
numbered side facing outward. Lubricate bearings
with numbered side facing outward. Lubricate
bearing with clean engine oil.

(3) Press weight carrier on carrier shaft so as
to allow a clearance of from 0.001 to 0.006 inch
between the shaft shoulder and rear face of weight
carrier

(4) Apply a good quality sealant around edge
of the plugs in variable speed spring housing and
weight housing before tapping into place.

(5) When installing bearings, press on outer
race when bearing is being installed in a housing
and on the inner race when bearing is installed on a
shaft.

e. Installation.

(1) Install governor assembly, on engine as
shown inlfigure 7-7.] Use new gaskets.

(2) Install hose clamp on hose connection
between governor assembly and cylinder head.

(3) Install fuel pump and drive[(fig. 4-61).

(4) install lubrication lines between weight
housing, cylinder block and control housing.

(5) Install straight pin and cotter pin to attach
link rod in control tube lever.

(6) Install torsion spring on stop lever and
governor cover special screw.

(7) Install valve rocker cover

(8) Install control cable on stop lever and
speed control rod to governor speed control lever
(fid—2-27 and[4-25)."]

(9) Refer tolparagraph 7-26l for injector

control rack and governor setting.
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Section VII.

7-13. General
The unit fuel injector used in the engine is a
lightweight compact unit which enables quick, easy
starting directly on diesel fuel. The fuel injector
preforms four injections

a. Creates the high fuel pressure required for
efficient injections

b. Meters and injects the exact amount of fuel
required to handle the load.

c. Atomizes the fuel for mixing with the air in the
combustion chamber.

d. Permits continuous flow.
Combustion required for satisfactory engine
operation is obtained by injecting under pressure a
small quantity of accurately metered and finely
atomized fuel oil into the cylinder. Metering of the
fuel is accomplished by an upper and lower helix
machined in the lower end of the injector plunger.
Continuous fuel flow through the injector serves. in
addition to preventing air pockets in the fuel
system. as a coolant for those injector parts sub-
jected to high combustion temperatures. Each
injector control rack is actuated by a lever on
the injector control tube which, in turn, is connected
to the governor by means of a fuel rod. These levers
can be adjusted independently on the control tube.

thus permitting a uniform setting of all of the in-
jector racks.

7-14. Fuel Injectors
a. Removal. Remove fuel injector [(fig. 4-62)]
b. Cleaning and Inspection.
(1) Clean the exterior of the injector with clean
fuel oil and dry with compressed air.

(2) Inspect for evidence of any external
clam age.

(3) Tag to identify and record the pressure

drop and fuel output as indicated by the following
tests.

c. Testing.
(1) Injector control rack and plunger test.
(a) Place injector in an injector fixture and

rack freeness tester. Refer tolfigure 7-T0Jand place
the handle on top of the injector follower.

7-20

FUEL INJECTORS

RACK FREENESS
TESTER

Figure 7-10. Fuel injector rack and plunge free movement
check

(b) If necessary adjust contact screw in the
handle to ensure the contact screw at the center of
the follower when the spring is compressed.
pressure

(c) With injector control rank held in no-fuel
position. push handle down and depress follower to
the bottom of its stroke. Then very slowly release
the pressure on the handle while moving control
rack up and down as shown in [figure 7-TO lntil the
follower reaches the top of its travel. If the rank
does not fall freely loosen the injector nut turn the
tip, then retighten the nut Loosen and retighten the
nut several times if neccessary. General this will
free the rack. Then if the rack is not free. change
the injector nut. In some cases it may be neccessary
to disassemble the injector to eliminate the cause of
the misaligned parts.

(2) Injector valve opening pressure test.

(a) Place injector in tester as shown in[figure ]
[7-11 with the, dowel on underside of the injector
located in the proper slot of the adaptor plant.
Position injector handle support to the proper
height.



NOTE
When testing an injector, the flow of fuel through
the injector on the tester should be the same as in
the engine. Connections on the test head of the
tester may be changed to obtain the correct
direction of flow.

WARNING
Always place injector in the proper
position in relation to the spray
deflector before it is tested to prevent
the fuel spray from penetrating the
skin. Fuel oil which enters the blood
stream can cause a serious infection.
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C INJECTOR HIGH PRESSURE TEST

INJECTOR VALVE OPENING PRESSURE

Figure 7-11. Injector valve opening, holding, and high pressure test.
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(b) Close inlet clamp of tester. Operate the
pump until all air is purged from tester and in-
jector. Then, close outlet clamp of tester.

(c) Place rejector rack m full-fuel position,
pump the handle of tester with smooth, even
stroked (fig. 7-11) and record injector valve opening
pressure, indicated when the injector sprays fuel.
Specified valve opening pressure is 450 to 850 PSI.
If pressure is not within this range, repair injector.

(3) Injector valve holding pressure test.

(a) Operate the pump handle to bring the
pressure up to a point just below the injector valve
opening pressure previously recorded.

(b) Close the fuel shutoff valve and note the
pressure drop. The time for a pressure drop from
450 PSI to 250 PSI should not be less than 40
seconds. If the pressure drop is less than 40
seconds, check injector as follows:

1. Thoroughly dry injector with com-
pressed air.

2. Open tester fuel valve and operate the
fuel pump handle to maintain the test pressure.

3. A leak around the spray tip or seal ring
usually is caused by a loose injector nut, a damaged
seal ring, or a brinelled surface on the injector nut
or spray tip.

4. A leak at the filter cap indicates a loose
filter cap or damaged filter cap gasket.

5. A “dribble” at the spray tip orifices
indicates a leaking valve assembly due to a
dam aged surface or dirt. Leakage at the tip will
cause preignition in the engine.

NOTE
A drop or two of fuel at the spray tip is only an
indication of the fuel trapped in the spray tip at
the beginning of the test and is not detrimental as
long as the pressure drop specified is not less than
40 seconds.

(4) Injector high pressure test.

(a) The high pressure test will indicate any
fuel leaks at filter cap gaskets, body plugs, and nut
seal ring which did not appear during valve holding
pressure test and also if plunger and bushing
clearance is satisfactory. Conduct this test as
follows :

1. Thoroughly dry the injector with
compressed air.

2. Check the fuel connections for leaks. If
leaks have occurred, tighten the connections, dry
the injector and recheck.

3. Place injector rack in full-fuel position
and tester handle locked in position by means of the
handle lock (fig. 7-11) operate the pump handle to
build up and maintain the pressure.

(b) Use the adjusting screw in the injector
tester handle to depress the injector plunger just far
enough to close both ports in the injector bushing.

The point at which both ports are closed is
ascertained by the fact that the injector spray will
decrease appreciably and a rise in pressure will
occur.

(c) If there is excessive clearance between
the plunger and bushing, pressure beyond the
normal valve opening pressure cannot be obtained.
Replacement of plunger and bushing assembly is
then required.

(d) Pump up the injector tester and
maintain a pressure of from 1600 to 2000 PSI by
actuating the pump handle. Then, inspect for leaks
at injector filter cap gaskets, body plugs, and in-
jector nut seal ring.

NOTE
It is normal for fuel to seep out around the rack
due to high pressure fuel being applied to a
normally low pressure area in the injector
assembly. However, fuel droplets at the rack
indicate excessive wear.

CAUTION
Do not permit the pressure in the in-
jector tester to equal or exceed the
capacity of the pressure gage.
(5) Spray pattern test.

(a) After completing injector holding
pressure test, open the fuel shutoff valve, place
injector rack in full-fuel position and operate the
injector several times in succession by operating the
tester handle at approximately 40 strokes per
minute, refer to[figure 7-11] Observe the spray
pattern to see that all spray orifices are open and
injecting evenly. The beginning and ending of
injection should be sharp and the fuel injected
should be finely atomized.

(b) If all spray tip orifices are not open and
injecting evenly, clean orifices during injector
overhaul.

CAUTION
Do not exceed 250 PSI during this test to
prevent damage to the pressure gage.

(6) Visual inspection of plunger.

() Visually check plunger wunder a
magnifying glass for excessive wear or chipping of
bottom helix. There is a small area on the bottom
helix and lower portion of upper helix, if chipped,
that will not be indicated in any of the above
described tests.

(b) Remove plunger from injector as
follows :

1. Support injector, right side up, in
holding fixtures.

2. Compress the follower spring. Raise the
spring above the stop pin with a screwdriver and

withdraw the pin, refer to[figure 7-12| Allow spring
to rise gradually.
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FIXTURE |

CHIPPED AT~ THE ABOVE CON-
LOWER HELIX. DITION CAN BE |
| LT ~ CAUSED BY EITHER
INFUELDUETO G LACK OF FUEL AT
IMPROPER FILTRATION. =~ HIGH SPEEDS OR
L | WATER IN FUEL.

ol

/ADVANCED STAGE
OF EROSION CAUSED

BY FOREIGN MATTER

ME 4310-345-14/7-12
- UNUSABLE PLUNGERS T
Figure 7-12. Injector plunger visual inspection.
3. Remove injector from holding fixture. 5. Reinstall the plunger, follower, and
Turn injector upside down, to prevent the entry of spring in the reverse of removal.
dirt, and catch the spring and plunger as they drop (7) Fuel output test.
out. (a) Perform injector fuel output test On

4. Inspect the plunger. If plunger is either a comparator or a calibrator.

chipped [fig—_7-1P), replace plunger and bushing
assembly.
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CAUTION
When injectors are removed from the
engine for fuel output test and, if
satisfactory, reinstalled without
disassembly, extreme care shall be

COMPARATOR

TRUELFLOY

VIAL ,
ART BUTTON !
_CHANgERngT ,

STROKE
COUNTER

- ADAPTOR
]
- INJECTOR

A INJECTOR IN COMPARATOR

taken to avoid reversing the fuel flow.
When fuel flow is reversed, dirt trapped
by the filter is back-flushed into the
injector components.

 DIRECTION OF |
FLOW AS SHOWN

B POSITION OF FUEL FLOW PIPES
IN COMPARATOR

ME 4310-345-14/7-1
e

Figure 7-13. Injector fuel output test using comparator.

(b) Before removing an injector from the
engine, note the direction of the fuel flow. To avoid
reversing the fuel flow when checking injector fuel
output, use the appropriate adaptor. The position
of the fuel flow pipes on the comparator [(fig.7-13)
depends on the adaptor being used and the
direction of fuel flow through the injector. The
position of the braided fuel inlet tube and the
plastic fuel outlet tube on the calibrator [f1g._7-1B)
depends on the adaptor being used and the
direction of fuel flow through the injector.

NOTE

The fuel passages in adaptors are drilled straight
through the adaptors. The fuel passages in one
adaptor are cross drilled.

C SETTING COMPARATOR STROKE COUNTER

(c) Comparator. To check the fuel output,

operate the injector in the comparator [[fig._7-13) as
follows:

1. Place the injector in the comparator

NOTE

Make sure the counter on the comparator is preset
to 1000 strokes. If, for any reason, this setting has
been altered, raise the cover and reset the counter
to 1000 strokes by pulling the selector wheel to be
changed to the right and rotating it to its proper
setting[{fig._7-113). Then, release the wheel and
close the cover. Refer to the comparator in-
struction booklet for further information.

and tighten the hand wheel to clamp the injector
and adaptor in position.



2. Pull the injector rack out to the no-fuel
position.

3. Start the comparator by turning on the
switch.

4. After the comparator has started, push
the injector rack in the full-fuel position.

5. Let the injector run for approximately
30 seconds to purge the air that may be in the
system.

6. After 30 seconds, press the fuel flow
start button. This will start the flow of fuel into the
vial. The comparator will automatically stop the
flow of fuel after 1000 strokes.

7. After the fuel stops flowing into the
vial, pull the injector rack out to the no-fuel
positiae.

POSITION OF CALIBRATOR FUEL.
FLOW PIPES

SETTING CALIBRATOR STROKE COUNTER

8. Turn the comparator off and reset the
counter.

9. Observe the reading on the vial. If the
quantity of fuel in the vial does not fall within 6 to
12, overhaul injector.

d. Calibrator. To check the fuel output,
operate the injector in the calibrator [fig._7-1%) as
follows:

NOTE
Place the cam shift index wheel and fuel flow lever
in their respective positions. Turn on the test fuel
oil heater switch and preheat the test oil to 95° to
105°F.

'CALIBRATOR =

INJECTOR
CLAMP-UP
VALVE

ME 4310-345- 14/7—14
C INJECTOR lN 'CALIBRATOR

Figure 7-14. Injector fuel output test using calibrator.
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1. Place the proper injector adaptor
between the tie rods and engage it with the fuel
block locating pin. Then, slide the adaptor forward
and up against the fuel block face.

2. Place the injector seat into the per-
manent seat (cradle handle in vertical position).
Clamp the injector into position by operating, the
air valve.

Fuel Qutput Check Lhart

Injector Calibrator Comparator
Minimum Maximum Minimum Maximum
845 48 52 6 12
NOTE

Make sure the counter [fig. 7-114) on the calibrator
in preset at 1000 strokes. If for any reason thin
setting has been altered, reset the counter to 1000
strokes by twisting the cover release button to the
left and hold the reset lever in the full up position
while setting the numbered wheels. Close the
cover. Refer to the calibrator instruction booklet
for further information.
3. Pull the injector rack out to the no-fuel
position.
4. Turn on the main power control circuit
switch. Then, start the calibrator by turning on the
motor starter switch.

NOTE
The low ail pressure warning buzzer will sound
briefly until the lubricating oil reaches the proper
pressure.

5. After the calibrator has started, set the
injector rack into the full-fuel position. Allow the
injector to operate for approximately 30 seconds to
purge the air that may be in the system.

6. After the air is purged, press the fuel
flow start button (red). This will start the flow of

fuel into the vial. The fuel flow to the vial will
automatically stop after 1000 strokes.

7. Shut the calibrator off (the calibrator
will stop in lees time at full fuel).

8. Observe the vial reading. If the
quantity of fuel in the vial does not fal within 48 to
52, overhaul injector.

(e) The comparator or the calibrator may be
used to check and select a set of injectors which will
inject the same amount of fuel in each cylinder at a
given throttle setting, thus resulting in a smooth
running, well balanced engine.

() An injector which passes all of the above
tests may be put back into service. However, an
injector which fails to pass one or more of the tests
must be rebuilt and checked on the comparator or
the calibrator.

() Any injector which is disassembled and
rebuilt must be tested again before being placed in
service.

d. Disassembly.

(1) Support the injector upright in injector
holding fixture [(fig._7-15) and remove the filter
caps, filters and gaskets.

NOTE

Whenever a fuel injector is disassembled, discard

the filters and gaskets and replace with new filters

and gaskets.

(2) Compress the follower spring as shown in
[figure 7-12] Then, raise the spring above the stop
pin with a screwdriver and withdraw the pin. Allow
the spring to rice gradually.

(3) Refer to [figure 7-15] and remove the
plunger follower, plunger and spring as an
assembly.

(4) Invert the fixture and, using socket, loosen
the nut on the injector body [(fig. 7-1b).
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D REMOVING SPRAY TIP FROM
INJECTOR NUT

Figure 7-15. Fuel injector, disassembly and cleaning (sheet 1 of 2).

€ REMOVING INJECTOR NUT.
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|
s

H CLEANING INJECTOR BODY RING

Figure 7-15. Fuel injector, disassembly and cleaning (sheet 2 of 2).

(5) Lift the injector nut straight up, being
careful not to dislodge the spray tip and valve parts.
Remove the spray tip and valve parts from the
bushing and place them in a clean receptacle until
ready for assembly.

NOTE
When an injector has been in use for some time,
the spray tip, even though clean on the outside,
may not be pushed readily from the nut with the
fingers. In this event, support the nut on a wood

block and drive the tip down through the nut,

using tool as shown im ’

(6) Remove the spill deflector-and the seal ring
from the injector nut.

(7) Remove the plunger bushing, gear retainer
and gear from the injector body.

(8) Withdraw the injector control rack from
the injector body.

e. Cleaning.

(1) Since most injector difficulties are the
result of dirt particles, it is essential that a clean
area be provided on which to place injector parts
after cleaning and inspection.

(2) Wash all of the parts with clean fuel oil or a
suitable cleaning solvent and dry them with clean,
filtered compressed air. Do not use waste or rags for
cleaning purposes. Clean out all of the passages,
drilled holes and slots in all of the injector parts.

(3) Carbon on the inside of the spray tip may
be loosened for easy removal by soaking for ap-
proximately 15 minutes in a suitable solution prior
to the external cleaning and buffing operation.
Metyl Ethyl Ketone solution is recommended for
this purpose.

(4) Clean the spray tip with tool [(fig. 7-15).
Turn the reamer in a clockwise direction to remove
the carbon deposits. Wash the spray tip and dry it
with compressed air. Clean the spray tip orifices
with pin vise, using the proper size spray tip
cleaning wire[(fig. 7-1b). Use wire to clean 0.0055
inch diameter holes.

(5) Before using the wire, hone the end until it
is smooth and free of burrs and taper the end a
distance of 1 / 16 inch with stone. Allow the wire to
extend 1 / 8 inch from tool.

(6) The exterior surface of an injector spray tip
may be cleaned by using a brass wire buffing wheel.
To obtain a good polishing effect and longer brush
life, the buffing wheel should be installed on a
motor that turns the wheel at approximately 3000
rpm. A convenient method of holding the spray tip
while cleaning and polishing is to place the tip over
the drill end of spray tip cleaner tool and hold the
body of the tip against the buffing wheel. In this
way, the spray tip is rotated while being buffed.

(7) When the body of the spray tip is clean,
lightly buff the tip end in the same manner. This

cleans the spray tip orifice area and will not plug
the orifices.
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(8) Wash the spray tip in clean fuel oil and dry
it with compressed air after cleaning the orifices.

(9) Clean and brush all of the passages in the
injector body, using fuel hole cleaning brush and
rack hole cleaning brush. Blow out the passages
and dry them with compressed air.

(10) Carefully insert reamer in the injector nut
as shown in[figure 7-15] Turn the reamer in a
clockwise direction to remove the carbon deposits.
Use care in reaming to prevent the removal of metal
or setting up burrs on the spray tip seat. The
purpose of the tool is to remove carbon build-up
only, and is NOT meant to refinish the end area of
the nut by removing metal, Wash the injector nut in
clean fuel oil and dry it with compressed air.
Carbon deposits on the spray tip seating surface of
the injector nut will result in poor sealing and
consequent fuel leakage around the spray tip.

(11) Carefully insert reamer in the injector
body [fig. 7-15). Turn it in a clockwise direction a
few turns, then remove the reamer and check the
face of the ring for reamer contact over the entire
face of the ring. If necessary, repeat the reaming
procedure until the reamer does make contact with
the entire face of the ring. Clean up the opposite
side of the ring in the same manner.

(12) Carefully insert a 0.375 inch diameter
straight fluted reamer inside the ring bore in the
injector body. Turn the reamer in a clockwise
direction and remove any burrs inside the ring bore.
Then, wash the injector body in clean fuel oil and
dry it with compressed air.

(13) When handling the injector plunger, do
not touch the finished plunger surfaces with your
fingers. Wash the plunger and bushing with clean
fuel oil and dry them with compressed air. Be sure
the high pressure bleed hole in the side of the
bushing is not plugged. If this hole is plugged, fuel
leakage will occur at the upper end of the bushing
where it will drain out of the injector body vent and
rack holes, during engine operation, causing a
serious oil dilution problem. Keep the plunger and
bushing together as they are mated parts.

(14) After washing, submerge the parts in a
clean receptacle containing clean fuel oil. Keep the
parts of each injector assembly together.

f. Inspection.

(1) Inspect the teeth on the control rack and
the control rack gear for excessive wear or damage.
Also, check for excessive wear in the bore of the
gear and inspect the gear retainer. Replace
damaged or worn parts.

(2) Inspect the injector follower and pin for
wear.

(3) Inspect both ends of the spill deflector for
sharp edges or burrs which could create burrs on
the injector body or injector nut and cause particles
of metal to be introduced into the spray tip and
valve parts. Remove burrs with a 500 grit stone.
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(4) Inspect the follower spring for visual
defects. Then, check the spring with a tester and an
accurate torque wrench.

(5) The injector follower spring (0.142 inch
diameter wire) has a free length of approximately
1.504 inches and should be replaced when a load of
less than 70 Ibs. will compress it to 1.028 inches.

(6) Check the seal ring area on the injector
body for burrs or scratches. Also, check the surface
which contacts the injector bushing for scratches
scuff marks, or other damage. If necessary, lap this
surface. A faulty sealing surface at this point will
result in high fuel consumption and contamination
of the lubricating oil. Replace any loose injector
body plugs or a loose dowel pin. Install the proper
number tag on a service replacement injector body.

(7) Inspect the injector plunger and bushing
for scoring, erosion, chipping or wear. Check for
sharp edges on that portion of the plunger which
rides in the gear. Remove any sharp edges with a
500 grit stone. Wash the plunger after stoning it.
Injector Bushing Inspectalite can be used to check
the port holes in the inner diameter of the bushing
or cracks or chipping. Slip the plunger into the
bushing and check for free movement. Replace
plungers and bushings as an assembly if any of the
above damage is noted, since they are mated parts.
Use new mated factory parts to assure the best
performance from the injector.

(8) Injector plungers cannot be reworked to
change the output. Grinding will destroy the
hardened case at the helix and result in chipping
and seizure or scoring of the plunger.

(9) Examine the spray tip seating surface of
the injector nut for nicks, burrs or brinelling.
Reseat the surface or replace the nut if it is severely
damaged.

(10) The injector valve spring plays an im-
portant part in establishing the valve opening
pressure of the injector assembly. Replace a worn
or broken spring.

(11) Inspect the sealing surfaces of the spray
tip and valve parts indicated irf_figure 7-16]
Exam the the sealing surfaces with a magnifying
glass as shown ir_figure 7-16, for even the slightest
imperfections will prevent the injector from
operating properly. Check for burrs, nicks, erosion,
cracks, chipping and excessive wear. Also, check
for enlarged orifices in the spray tip. Replace
damaged or excessively worn parts. Check the
minimum thickness of the lapped parts as noted in

(12) Before reinstalling used valve parts in an
injector, lap all of the sealing surfaces indicated in
except the injector valve (crown valve).
It is also good practice to lightly lap new valve
parts, except the injector valve (crown valve) which
may become burred or nicked during handling.



Table 7-1. Injector Sealing Surfaces, Minimum Thickness

Part Minimum

name thickness
Tip, Spray (Shoulder) 0.121
Valve, Injector | 0.073
Cage, Valve | 0.490
Seat, Valve 0.124
Valve, Check 0.027

INJECTOR VALVE VALVE VALVE

PLUNGER INJECTOR VALVE CHECK
BUSHING VALVE STOP  VALVE

A SEALING SURFACES WHICH MAY
REQUIRE LAPPING _

LAPPING
TOOL

. ~ - ME 4310-345-14/7-16
'C LAPPING SPRAY TIP D LAPPING EDGE OF HOLE IN VALVE SEAT

Figure 7-16. Fuel injector, inspection and repair.
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A PARTS RELATIONSHIP

Figure 7-17. Fuel injector, reassembly (sheet 1 of 2).
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KEY to[figure 1-17](sheet 1 of 2): 12. Bushing

1. Follower 13. Tip assembly
2. Plunger 14. Valve seat

3. Follower spring 15. Valve

4. Stop pin 16. Spring

5. Filter cap 17. Stop

6. Gasket 18. Cage

7. Filter 19. Check valve
8. Body 20. Spray tip

9. Gear 21. Spill deflector
10. Control rack 22. Seal ring

11. Gear retainer 23. Nut
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Figure 7-17. Fuel injector, reassembly (sheet 2 of 2).
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g. Lapping Sealing Surfaces. Lap the sealing
surfaces indicated in_figure 7-16) and[table 7-1] as
follows;

(1) Clean the lapping blocks with compressed
air. Do not use a cloth or any other material for this
purpose.

(2) Spread a good quality 600 grit dry lapping
powder on one of the lapping blocks.

(3) Place the part to be lapped flat on the
block as shown in[figure 7-16]and, using a figure
eight motion, move it back and forth across the
block. Do not press on the part, but use just enough
pressure to keep the part flat on the block. It is
important that the part be kept flat on the block at
al times.

(4) After each four or five passes, clean the
lapping powder from the part by drawing it across a
clean piece of tissue placed on a flat surface and
inspect the part. Do not lap excessively[ (table 7-1).

(5) When the part is flat, wash it in cleaning
solvent and dry it with compressed air.

(6) Place the dry part on the second block.
After applying lapping powder, move the part
lightly across the block in a figure eight motion
several times to give it a smooth finish. Do not lap
excessively. Again wash the part in cleaning solvent
and dry it with compressed air.

(7) Place the dry part on the third block. Do
not use lapping powder on this block. Keep the part
flat and move it across the block several times,
using the figure eight motion. Lapping the dry part
in this manner gives it the “mirror” finish required
for perfect sealing.

(8) Examine the edge of the hole in the crown
valve seat under a magnifying glass. If the edge of
the hole shows small irregularities, lap the hole.
Since only the edge of this hole contacts the valve, it
must be a true circle and present an unbroken
surface. Mount tool in a drill motor[{fig. 7-16) and
place a small amount of lapping powder and oil
mixture on the tool. Place the valve seat over the
pilot of the tool and start the drill motor. Touch the
valve seat lightly against the rotating lapping tool to
produce a uniform seat at the hole. After lapping
the edge of the hole in this manner, flat lap the face
of the seat lightly. Then clean and examine the
width of the chamfer produced at the edge of the
hole. The specified width is 0.002 to 0.005 inch. A
width in excess of these limits, due to excessive
lapping, will lower the valve opening pressure of the
injector.

(9) Wash all of the lapped parts in clean fuel
oil and dry them with compressed air.

h. Reassembly. Use an extremely clean bench to
work on and to place the parts when assembling an
injector. Also be sure al of the injector parts, both
new and used, are clean. Refer td figure 7-17 for the
proper relative position of the injector parts, then
proceed as follows:

(1) Assemble injector filters.

(@) While holding the injector body right
side up, place a new filter, slot in the filter up or
toward the filter cap, in each of the fuel cavities in
the top of the injector body.

(b) Place a new gasket on each filter cap.
Lubricate the threads and install the filter caps. Use
a 9/ 16 inch deep socket wrench as shown in figure
7-15 to tighten the filter caps to 65-75 |b-ft torque.

(c) Purge the filters after installation by
directing compressed air or fuel through the filter
caps.

(d) Install clean shipping caps on the filter
caps to prevent dirt from entering the injector.

(2) Assemble rack and gear. Refer to
17 and note the drill spot marks on the control rack
and gear. Then, proceed as follows:

(a) Hold the injector body, bottom end up,
and slide the rack through the hole in the body.
Look into the bore for the rack teeth; then, move
the rack until you can see the drill marks. Hold the
rack in this position.

(b) Place the gear in the injector body so that
the marked tooth is engaged between the two
marked teeth on the rack.

(c) Place the gear retainer on top of the gear.
Next, align the locating pin in the bushing with the
slot in the injector body; then, slide the end of the
bushing into place.

(3) Assemble injector valve and related parts.
After having lapped and cleaned the injector valve
and its related parts, refer to_figure 7-14 and
assemble them as follows:

(a) Support the injector body, bottom end
up, in the injector holding fixture.

(b) Place a new seal ring on the shoulder of
the body. Then, dslide the spill deflector over the
barrel of the bushing.

(c) Place the valve seat on the end of the
bushing. Then insert the stem of the valve in one
end of the valve spring and the valve stop in the
other end. Lower the valve cage over this assembly
so that the valve stop seats in the cage. Place the
valve case assembly on the valve seat.

(d) Locate the check valve centrally on the
cage and place the spray tip over the check valve
and against the vave cage.

(e) Lubricate the threads in the injector nut
and carefully thread the nut on the injector body by
hand. Rotate the spray tip between your thumb and
first finger while threading the nut on the injector
body [fig. 7-1T). Tighten the nut as tight as possible
by hand. At this point there should be sufficient
force on the spray tip to make it impossible to turn
with your fingers.

(f) Use socket wrench and a torque wrench
to tighten the injector nut to 55-65 lob-ft torque
)-
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NOTE
Do not exceed the specified torque. Otherwise, the
nut may be stretched and result in improper
sealing of the lapped surfaces in a subsequent
injector overhaul.

(4) Assemble plunger and follower.

(a) Refer to [figures 7-15] and 7-17 and slide
the head of the plunger into the follower.

(b) Invert the injector in the assembly
fixture (filter cap end up) and push the rack all the
way in. Then place the follower spring on the in-
jector body.

(c) Refer to [figure 7-17 Jand place the stop
pin on the injector body so that the tighter wound
end of the follower spring rests on the narrow flange
of the stop pin. This end of the follower spring has
been cut so that the end point is to the outside.
Then, align the slot in the follower with the stop pin
hole in the injector body. Next align the flat side of
the plunger with the slot in the follower. Then
insert the free end of the plunger in the injector
body. Press down on the follower and at the same
time press the stop pin into position. When in place,
the spring will hold the stop pin in position.

(5) Spray tip concentricity. To assure
alignment, check the concentricity of the spray tip
as follows:

(@) Place the injector in the concentricity
gage as shown in[figure 7-17 Jand adjust the dial
indicator to zero.

(b) Rotate the injector 360° and note the
total run-out as indicated on the dial.

(c) If the total run-out exceeds 0.008 inch,
remove the injector from the gage. Then, loosen the
injector nut, center the spray tip, and tighten the
nut to 55—65 Ib-ft torque. Recheck the spray tip
concentricity. If, after several attempts, the spray
tip cannot be positioned satisfactorily, replace the
injector nut.

(6) Test reconditioned injector. Before placing
a reconditioned injector in service, perform all of
the tests (except the visual inspection of the
plunger) previously outlined in[paragraph 7-14]c.
The injector is satisfactory if it passes these tests.
Failure to pass any one of the tests indicates that
defective or dirty parts have been assembled. In
this case, disassemble, clean, inspect, assemble and
test the injector again.

i. Installation. Before installing an injector in an
engine, remove the carbon deposits from the
beveled seat of the injector tube in the cylinder
head. This will assure correct alignment of the
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injector and prevent any undue stresses from being
exerted against the spray tip. Use injector tube
bevel reamer to clean the carbon from the injector
tube. Exercise care to remove ONLY the carbon so
that the proper clearance between the injector body
and the cylinder head is maintained. Pack the flutes
of the reamer with grease to retain the carbon
removed from the tube. Be sure the fuel injector is
filled with fuel oil. If necessary, add clean fuel oil at
the inlet filter cap until it runs out of the outlet filter
cap. Install the injector in the engine as follows:

(1) Refer to paragraph 4-86 hnd insert the
injector into the injector tube with the dowel in the
injector body registering with the locating hole in
the cylinder head.

(2) Slide the rack control lever over so that it
registers with the injector rack.

(3) Install the injector clamp, special washer
and bolt. Tighten the bolt to 20—25 Ib-ft torque.
Make sure that the clamp does not interfere with
the injector follower spring or the exhaust valve
spring.

NOTE

Check the injector control rack for free movement.

Excess torque can cause the control rack to stick

or bind.

(4) Move the rocker arm assembly into
position and secure the rocker arm brackets to the
cylinder head by tightening the bolts to 50 to 55
foot-pounds torque.

(5) Remove the shipping caps. Then, install
the fuel pipes and connect them to the injector and
the fuel connectors. Use socket to tighten the
connections to 12—15 Ib-ft torque.

CAUTION

Do not bend the fuel pipes and do not
exceed the specified torque. Excessive
tightening will twist or fracture the
flared end of the fuel line and result in
leaks. Lubricating oil diluted by fuel oil
can cause serious damage to the engine
bearings.

(6) Refer to[paragraphs 4-b9, 4-100, 7-26a,
and 7-26 b to perform a complete engine tune-up.
However, if only one injector has been-removed and
replaced and the other injectors and the governor
adjustment have not been disturbed, it will only be
necessary to adjust the valve clearance and time the
injector for the one cylinder, and to position the
injector rack control levers.




Section VIII. ENGINE OIL COOLER

7-15. General

The engine oil cooler is mounted to an adaptor on
the lower right front corner of the engine. The
adaptor is in turn mounted to the side of the
cylinder block. A full-flow oil filter is also mounted
on this adaptor. Engine oil flow is from the oil
pump through a passage in the oil cooler adaptor
to the full-flow oil filter, through the oil cooler core,
and then through the cylinder block oil galleries. To
assure engine lubrication should the oil cooler
become clogged, a bypass valve located near the top
of the lower engine cover bypasses oil from the oil

pump discharge port directly to the cylinder block
oil galleries. This bypass valve opens at ap-
proximately 52 PSI. Cooling water circulated
through the oil cooler completely surrounds the oil
cooler core, thereby cooling the engine oil as it
passes through the core.

7-16. Engine Oil Cooler

a. Removal. Remove the engine oil cooler
4-90).
b. Disassembly. Disassemble the engine oil

cooler in numerical sequence shown in[figure 7-18
Discard gaskets.
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Figure 7-18. Engine oil cooler, disassembly and reassembly.



KEY to figure 7-18:
. Hose clamp (2)
Hose

. Bolt (2)
Lockwasher (2}
. Elbow

Gasket

Bolt (8)
Lockwasher (8)
Housing

10. Draincock

11. Gasket

12. Core

13. Gasket

14. Bolt (6)

15. Lockwasher (6}
16. Adaptor

17. Gasket

18. Gasket (3)

R s

L]
c. Cleaning, Inspection, and Repair.

(1) Clean all parts except core in accordance
with [paragraph 5-5] .

(2) Clean oil side of the core. Circulate a
solution of trichloroethylene through the core
passages with a force pump to remove the carbon
and sludge.

CAUTION
Perform this cleaning operation in the
open or a well ventilated room when
trichloroethylene or other toxic chem-
icals are used for cleaning.
Clean the core before the sludge hardens. If oil
passages are badly clogged, circulate an Oakite or

alkaline solution through the core
thoroughly with clean, hot water.

(38) Clean water side of the core. After cleaning
the oil side of the core, immerse it in the following
solution: Add one-half pound of oxalic acid to each
two and one-half gallons of a solution composed of
one-third muriatic acid and two-thirds water.
Cleaning action is evidenced by bubbling and
foaming. The cleaning process must be watched
carefully and, when bubbling stops (usually in from
30 to 60 seconds), the core shall be removed from
the cleaning solution and thoroughly flushed with
clean, hot water. After cleaning, dip the core in
light oil.

and flush

CAUTION
Do not attempt to clean an oil cooler
core when an engine failure occurs in
which metal particles from worn or
broken parts are released into the
lubricating oil. Replace the oil cooler
core.

(4) Inspect all parts for cracks, breaks,
distortion, or any other defect.

(5) Inspect attaching hardware for cracks,
dam aged threads, or any other defect.

d. Reassembly. Reassemble the engine oil cooler
in reverse numerical sequence shown in_figure 7-18|
Install new gaskets.

e. Installation. Install engine oil cooler (para—4d
90).

Section IX. FRESH WATER PUMP AND IDLER PULLEY ASSEMBLIES

7-17. General

The fresh water pump assembly is a centrifugal
type mounted on top of the engine oil cooler. The
pump is belt driven by the balance shaft and cir-
culates the engine coolant through the oil cooler,
cylinder block, cylinder head, and radiator. The
pump driven pulley is pressed onto the pump shaft
on the end opposite the impeller. The pump shaft is
supported on a sealed double-row combination
radial and thrust ball bearing. Coolant is prevented
from traveling along the shaft toward the bearing
by a seal. The water pump idler pulley assembly is
used as a m cans of adjusting drive belt tension.

7-18. Fresh Water Pump Assembly

a. Removal. Remove the water pump assembly
(para 4-68).

b. Disassembly. Disassemble the fresh water

pump in numerical sequence shown in[figure 7-19]
Discard gaskets and seal.

NOTE
Mark position of pulley on the shaft so that the
pulley can be installed in the same position when
pump is reassembled.

CAUTION
When removing the impeller, protect
ceramic insert from damage at all times.
Always lay impeller on the bench with
ceramic insert up to prevent damage.
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. Bolt (5)

. Lockwasher (5)
. Gasket

. Pulley

Bolt (7)

. Lockwasher (7)

Cover

. Gasket

. Shaft assembly

. Shaft and bearing
. Seal

. Impeller

. Plug

. Connector

. Body

Figure 7-19. Fresh water pump, disassembly and reassembly (sheet 1 of 2).



ER

B REMOVING SHAFT FROM INPELLER

Figure 7-19. Fresh water pump, disassembly and reassembly (sheet 2 of 2).
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c. Cleaning, Inspection, and Repair.

(1) Clean all parts except shaft and bearing
assembly in accordance with [paragraph 5-5 f. Wipe
shaft and bearing assembly clean with a clean, lint-
free cloth.

(2) Inspect impeller for cracks, breaks, ex-
cessive wear, scratches, and bond of ceramic insert.

(3) Inspect shaft and bearing assembly for
cracks, scratches, freedom of rotation, or any other
defect.

(4) Inspect pulley for cracked or chipped
grooves, breaks, or any other defect.

(5) Inspect all other parts for cracks, breaks,
distortion, or any other defect.

d. Reassembly. Reassembly fresh water pump in
reverse numerical sequence shown in_figure 7-19]
Install new seal and gaskets. Assemble pulley on
shaft in same position as noted in disassembly.

e. Installation. Install fresh water pump [[para 4- ]

68).
7-19. ldler Pulley Assembly
a. Removal.

(1) Remove the two nuts, washers, and bolts
attaching the idler pulley assembly to the bracket
on upper engine front cover.

(2) Lift the pulley assembly away from bracket
and drive belts.

b. Disassembly.

(1) Support the pulley and press the shaft and
bearing assembly and bracket from the pulley.
Apply pressure to outer race of the bearing.

(2) Support the bracket and press the shaft
and bearing assembly from the bracket. Apply
pressure on shaft only.

c. Cleaning, Inspection, and Repair.

(1) Clean all parts except shaft and bearing
assembly in accordance with [paragraph 5-5 F. Wipe
shaft and bearing assembly with a clean, lint-free
cloth .

(2) Inspect shaft and bearing assembly for
freedom of rotation, cracks, breaks, distortion, or
any other defect.

(3) Inspect all other parts for cracks, breaks,
distortion, damaged threads, or any other defect.

d. Reassembly.

(1) Press the shaft and bearing assembly into
the pulley until outer race of bearing is flush with
the inside surface of the pulley. Press on outer race
of bearing only.

(2) Using a short rod, apply pressure on shaft
only and press shaft and beating with pulley in-
stalled into idler pulley bracket. Distance between
face of pulley and the bracket shall be 0.160 inch.

e. Installation.

(1) Install the idler pulley assembly on the
bracket provided on the upper engine front cover.
Attach with two bolts, washers, and nuts.

(2) Install drive belts on balance shaft pulley,
idler pulley assembly, and fresh water pump drive
pulley.

(3) Adjust idler pulley assembly to obtain
proper belt tension [(fig. 4-B).

Section X. AIR SHUTDOWN HOUSING, BLOWER,
AND BLOWER DRIVE SUPPORT

7-20. General

The blower supplies the fresh air required for
combustion and scavenging. Its operation is
similar to that of gear-type oil pump. Two hollow
double-lobe rotors revolve in a housing bolted to the
side of the engine block. The revolving motion of
the rotors provides a continuous and uniform
displacement of air. The blower rotors are pinned
to the rotor shafts. The shafts are steel and the
blower end plates are aluminum, providing for a
compatible bearing arrangement. Gears located on
the splined end of the rotor shafts space the rotor
lobes with a close tolerance. The lobes of the rotors
do not touch at any time; therefore, no lubrication
is required. Oil seals are used in both front and rear
end plates. The seals prevent air leakage past the
blower rotor shaft bearing surfaces and also keep
timing gear lubrication oil from entering the rotor
compartment. The blower drive gear is driven by
the camshaft gear. The gear is keyed and pressed
onto a shaft which is supported in the blower drive

7-42

support. This support is attached to the rear end
plate on the blower side of the engine. The air
shutdown housing is mounted on the side of the
blower. This housing contains an air shutoff valve
that shuts off the air supply and stops the engine
whenever abnormal operating conditions require an
emergency shutdown. This valve also closes when
the engine is shut down and must be opened
manually by setting the shutdown latch to the open
position prior to engine starting.

7-21. Air Shutdown Housing

a. Removal.

(1) Loosen hose clamp and remove engine air
intake hose from intake adaptor [(fig. 4-2D).

(2) Remove cold weather starting aid atomizer
from intake housing [(para 4-38) and generator
cable clamp.

(3) Remove the shutdown solenoid switch (fig.]
4-26).

(4) Remove the air intake housing in num-
erical sequence shown



b. Cleaning, Inspection, and Repair. numerical sequence shown in[figure 7-20] and in

(1) Clean parts in accordance with[ paragraph | accordance with the following when a new shaft or
f. air shutoff valve is to be installed.

55
(2) Inspect gasket and screen for damaged (2) Refer to and 7-20 and install
screening, tears, or any other defect. new shaft or shutoff valve as follows. Use a 1/8 inch
(3) Inspect springs for cracks, breaks, diameter drill. The valve must be in the same plane
distortion, or any other defect. within 0.03 inch when in the stop position (flush
(4) Inspect all parts for cracks, breaks, with the housing face).

damaged threads, or any other defect.
c. Installation.
(1) Install the air intake housing in reverse
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Figure 7-20. Air shutdown housing, removal and installation.
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KEY to figure 7-20:
. Bolts (6}

. Lockwashers (6)
. Flat washers (6)
. Gasket

Bolts (4)

. Lockwashers (4)
. Adaptor

. Gasket

Pin

10. Washer

11. Seal ring

12. Pin (2)

13. Bolt

14. Lockwasher

15. Washer

16. Spacer

17. Latch

18. Shaft

19. Valve

20. Spring

21. Handle

22. Cam

23. Seal ring

24. Housing

R N N

SHUT-OFF

VALVE \

SPRING

ME 4310-345-14/7-21

Figure 7-21. Air shutoff valve, spring, and shaft, installation.

(a) Position the valve and spring in the

housing as shown ir_figure 7-21]and slide shaft in
place. The shaft must extend 0.70 inch from the
side of the housing where shutdown latch is
assembled.

(b) Install a new seal ring at each end of the

shaft. Make certain that the seals are seated in the
counterbores of the housing.

(c) Install the cam and cam pin handle on
the shaft.

(d) Install a washer and retaining pin at the
other end of the shaft.

(e) Assemble the spacer (bushing), spring,
and latch to the shutdown housing with the bolt,
lockwasher, and plain washer.

(f) Align the notch on the bushing with the
notch on the latch and lock the bushing in this
position.

(9) Install the pins in the valve to retain it to
the shaft with the cam release latch set and the
valve in the run position.

(h) Level the valve in the shutdown position.

(i) Adjust the bushing so the valve contacts
the housing when the cam release latch is set.

(3) In-stall the intake housing attaching bolts
finger tight; then, tighten the two center bolts to
16-20 lb-ft torque first. Tighten the remaining
corner bolts to the same torque.

CAUTION
Do not use a power wrench to tighten
these bolts.
(4) Install the shutdown solenoid switch [Tig]
[4-28).
(5) Install the generator cable clamp and the

cold weather starting aid atomizer[{para 4-3B).
(6) Install the engine air intake hose on the

intake adaptor and tighten the hose clam
29).
7-22. Blower

a. Removal.

(1) Remove the air shutdown housingm
21).

(2) Loosen the clamp retaining the cover-to-
suppor

(3) Remove the Dblower-to-block bolts and
special washers and lift the blower away from the
engine, being careful not to damage the serrations
on the blower drive shaft.

b. Disassembly.

(1) Disassemble the blower assembly in the
numerical sequence shown in[figure 7-22] sheet 1.
Discard oil seals and gaskets.
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A EXPLODED VIEW

Figure 7-22. Blower assembly, disassembly and reassembly (sheet 1 of 4).



KEY to figure 7-22 (sheet 1):

—

-
C:‘O@:-JO\U\!-PW!\’J

Bolt (4)
Lockwasher (4)

. Clamp
. Seal

. Gasket
. Bolt (6)

Lockwasher (6)
Special washer (2)

. Plate (2)

Covar

« LOVERD

“11.
. Bolt (6)

. Lockwasher (6)

. Plate (2)

. Special washer (2)
. Cover

. Gasket -

. Bolt (4)

. R%tainer

. Cam

. Spring

Gasket

. Seat

. Support

. Bolt

. Pilot

. Bolt

. Washer

. Gear

. Gear )
. Shims (as req’d)
. Spacer ’

. Spacer

. Bolt (3)

. Thrust plate

. Spacer (3)

. Bolt (2)

. Thrust washer (2)
. Rotor set
. End plate
. Seal (4)

. Dowel (4)
. Housing
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GEAR
PULLERS

INSTALLING HOUSING OVER ROTORS

Figure 7-22. Blower assembly, disassembly and reassembly (sheet 2 of 4).
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DRIVE SUPPORT  PLATE CLEARANCE .

Figure 7-22. Blower assembly, disassembly and reassembly (sheet 3 of 4).
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L PILOT AND SPACER

Figure 7-22. Blower assembly, disassembly and reassembly (sheet 4 of 4).

(2) For identification, mark the upper gear on
the blower. Use two pullers and remove the blower
drive gears simultaneously. Place the rotor shims
and gear spacers with their respective gears to
ensure correct reassembly. sheet 2 of 4).

C. Cleaning, Inspection, and Repair.

(1) Clean all parts in accordance with
f

(2) Inspect the finished inside face of each end
plate for nicks, burrs, and scoring. Slight scoring
may be cleaned up with a fine grit emery cloth.
Inspect end plates for cracks, breaks, or any other
defect.

(3) Inspect the drive shaft for burred or worn
serrations. Inspect for cracks, breaks, distortion, or
any other defect.

(4) Inspect gears fornicked, cracked, or broken
teeth, excessive wear or any other defect.

(5) Inspect surfaces or rotors and housing for
burrs, scratches, cracks, breaks, or any other
defect. Remove burrs and scratches with an oil
stone.

d. Reassembly.

(1) Reassemble blower assembly in the reverse
numerical sequence shown in[figure 7-22] sheet 1,
and the following detailed procedures.

(2) Place the end plate on the bed of an arbor
press. Lubricate the outer diameter of new oil seals
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and, using installer, press the seals (lip facing
down ) into the end plate until the shoulder on the
installer contacts the end plate. sheet 2 of
4).
NOTE
A step on the seal installed positions the oil seal

below the finished face of the end plate within the
0.002 to 0.008 inch specified.

(3) Place the front end plate on two wood
blocks. Install the rotors, gear end up, on the end
plate sheet 2 of 4).

(4) Install blower housing over the rotord{fig]
7-22, sheet 2 of 4).

(5) Place rear end plate over the rotor shafts
sheet 3 of 4) and secure each end plate
with bolts and plain washers.

(6) Attach the two thrust washers to the front
of the blower with the washer retaining bolts.
Tighten the bolts to 54-59 Ib-ft torque.

(7) Attach the three spacers and the thrust
plate to the front end of the blower. Tighten the
three bolts to 7-9 Ib-ft torque. Check the clearance
between the thrust plate and the thrust washers.
Specified clearance is 0.001 to 0.003 inch.

(8) Position the rotors so that the missing
serrations on the gear end of the rotor shafts are
90° apart. Accomplish this by placing the rotors in
a “T” shape, with the missing serration in the upper



rotor facing to the left and the missing serration in
the lower rotor facing toward the bottom [(fig. 7-2P,
sheet 3 of 4). Install shims and spacers in the
counterbore in the rear face of the rotor gears. Place
the gears on the ends of the shafts with missing
serrations of gears and shafts aligned.

(9) Tap the gears lightly with a soft hammer to
seat them on the shafts. Rotate the gears until the
punch marks on the face of the gears match. If
marks do not match, reposition the gears.

(10) Wedge a clean cloth between the blower
rotors. Use the gear retaining bolts and plain
washers to press the gears on the shafts [(fig. 7-2P,
sheet 3 of 4). Turn the bolts uniformly until the
gears are tight against the shoulders on the shafts.

(11) Remove the gear retaining bolts and
washers. Place the blower drive cam pilot in the
counterbore of the upper gear and start the gear
retaining bolt in the rotor shaft. Place the gear
washer on the face of the lower gear and start the
gear retaining bolt in the rotor shaft. Tighten the
bolts to 25-30 Ib-ft torque (fig._7-22] sheet 4 of 4).

(12) Check the backlash between the blower
gears, using a suitable dial indicator. Specified
backlash is 0.0005 to 0.0025 inch with new gears
or maximum of 0.0035 inch with used gears.

(13) Timing blower rotors. After rotors and
gears have been installed, the rotors must be timed.
Clearance between the rotors is established by
moving one of the helical gears out or in on the
shaft relative to the other gear by adding or
removing shims between the gear hub and the rotor
spacers. Check blower rotor clearances as follows:

(@) Measure clearance between rotor lobes
and the housing (fig._7-22] sheet 3 of 4). Take
measurements across the entire length of each rotor
lobe to be certain that a minimum clearance of
0.004 inch exists at the air outlet side and a,
minimum clearance of 0.0075 inch exists at the air
inlet side.

(b) Measure clearance between the rotor
lobes, across the length of the lobes, in a similar
manner. By rotating the gears, position the lobes so
that they are at their closest relative position
22, sheet 3 of 4). Clearance shall be 0.010 inch.
minimum.

(c) Measure clearance between the end of
the rotor and the end plate (fig._7-22.]1 sheet 4 of 4).
Front end plate clearance shall be 0.006 inch
minimum; rear end plate clearance shall be 0.009
inch minimum; rear end plate clearance shall be
0.009 inch minimum.

NOTE

Push and hold the rotor toward the end plate at
which the clearance is being measured.

(14) After timing the rotors, continue
reassembly. Remove the bolts and washers used to

temporarily secure the front end plate to the
housing. Install the front end plate to the blower
with six bolts and special washers and two rein-
forcement plates and tighten the bolts to 20-25 |b-ft
torque.

(15) Assemble the blower drive spring support
as follows:

(a) Place the drive spring support on two
blocks of wood[{fig. 7-22, sheet 4 of 4).

(b) Position drive spring seats in the sup-
port.

(c) Apply grease to the springs to hold the
leaves together. Slide the two spring packs (15
leaves per pack) in place.

(d) Place blower drive cam over the end of a
tool and insert the tool between the spring packs
and press the cam in place.

(16) Assemble the drive spring support
coupling on the rotor gear at the rear end of the
blower.

(17) Secure the cam retainer to the coupling
with four bolts and tighten them to 3-10 Ib-ft
torque.

(18) Remove the bolts and washers used to
temporarily secure the rear end plate. Assemble the
rear end plate cover and gasket and secure with six
bolts and special washers and two reinforcement
plates. Tighten the bolts to 20-25 Ib-ft torque.

e. Installation.

(1) Install a new blower-to-block gasket on the
side of the cylinder block. Use Scotch Grip Rubber
Adhesive No. 4300, or equivalent, only on the
block side of the gasket.

(2) Install the seal and clamp on the blower
rear end plate cover.

(3) Slide one end of the blower drive shaft into
the drive cam.

(4) Install the blower on the side of the
cylinder block. Use care so that the blower gasket is
not damaged or dislocated.

(5) Install the blower-to-block bolts and
washers. Tighten bolts to 55-60 Ib-ft. torque.

(6) Slide the seal and clamp back against the
drive gear support and tighten the clamp.

(7) Check backlash between blower drive gear
and camshaft gear. Backlash shall be 0.003 to
0.007 inch.

(8) Install the air shutdown housind (para 7- |
21).

7-23. Blower Drive Support
a. Removal.
(1) Remove the blower [[para 7-2P).

(2) Disconnect the lubricating oil tube from
the blower drive support.

(3) Remove the blower drive support in
numerical sequence shown in[figure 7-23] Discard
gasket.
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SOPNO T AW

. Tube
. Elbow

. Bolt (5)
. Copper washer (3)
. Lockwasher (2)

Flat washer (2)
Gasket
Retaining ring
Drive shaft

. Retaining ring
. Wagher

. Gear

. Key

Huh

.« 13U0

. Support
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Figure 7-23. Blower drive support assembly, disassembly and reassembly.

(4) To remove the blower drive gear, when
necessary, disassemble the gear from the shaft as
follows:

(&) Support the blower drive gear in an
arbor press.

(b) Place a short 1 1/8 inch diameter brass
rod on the end of the shaft and press the shaft out of
the gear.

b. Cleaning, Inspection, and Repair.

(1) Clean all parts in accordance with
[paragraph 5-5 f.

(2) Inspect gear teeth for nicks, chipping,
breaks, excessive wear, or any other defect.

(3) Inspect serrations in blower drive gear
shaft for damage of excessive wear. Inspect the
outside diameter-to-support clearance. Clearance
shall be 0.0035 to 0.007 inch. Inspect gear shaft for
cracks, breaks, or any other defect.
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(4) Inspect blower drive support inside
diameter and thrust surfaces for scoring and wear.
Inspect support for cracks, breaks, or any other
defect.

(5) Inspect thrust washer for scoring and wear, .
cracks, breaks, distortion, or any other defect.
Thickness of thrust washer is 0.093 to 0.103 inch.

(6) Inspect all parts for cracks, breaks,
dam aged threads, or any other defect.

c. Installa tion.

(1) Lubricate the blower drive gear shaft with
clean engine oil. Insert the shaft into the blower
support.

(2) Install the thrust washer and snap ring.

(3) If gear was removed from the shaft, install
the gear as follows:

(a) Install key in shaft keyway.



(b) Place the shaft and support in an arbor
press.

(c) Position the gear on the shaft so the
keyway is aligned with shaft key. Place a sleeve on
the gear and press the gear on the shaft until the
clearance between the gear and support is 0.004 to
0.006 inch.

Section XI.

7-24. General

The cylinder head proper is a one piece casting that
can be removed from the engine as an assembly
containing the valve operating mechanism. This
cylinder head assembly contains the cam followers,
cam follower guides, rocker arms, exhaust valves,
and injectors. The cylinder head is securely held to
the top of the cylinder block with ten bolts. For
each cylinder, there is located in the cylinder head
two exhaust valves, a fuel injector and three rocker
arms. One rocker arm operates the fuel injector
plunger; the other two operate the exhaust valves.
The rocker arms are operated by a camshaft,
located in the cylinder block, through cam followers
and push rods. Exhaust valve inserts (valve seats)
are pressed into the underside of the cylinder head.
The inserts are ground to very close limits and their
freedom from warpage, under ordinary conditions,
reduces exhaust valve reconditioning to a
minimum. To ensure efficient cooling, each injector
is inserted into a thin-walled tube which passes
through the water space in the cylinder head. The
lower end of the injector tube is pressed into the
cylinder head and flared over; the upper end is

(4) Install new gasket and install blower drive
support on the cylinder block rear end plate with

bolts and washers[(fig. 7-2B).

(5) Connect the Iubrlcatlng oil tube to the
blowe(r drive su

6) Install Bhe" blower l[(para 7-2p).

CYLINDER HEAD AND VALVE OPERATING MECHANISM GROUP

flanged and sealed with a neoprene seal. The flared
lower end and sealed upper end prevent water leaks
around the tube. The exhaust passages, from the
exhaust valves of each cylinder, lead through a
single port to the exhaust manifold. The exhaust
passages, exhaust valve inserts, and injector tubes
are completely surrounded by the engine coolant.

7-25. Cylinder Head

a. Removal.

(1) Remove housing doors and roof (fig. 4-32).

(2) Remove exhaust manifold (para 4-101).

(3) Remove thermostat housing [(para 4-6I7).

(4) Disconnect fuel return line from restricted
fitting in fuel return manifold and remove fitting
(fia.—4-586).

(5) Loosen and move hose clamp connecting
hose from governor to cylinder head. Remove valve
rocker cover (para 4-98) and disconnect link rod
from governor to injector control tube lever (para 7-1
12).

(6) Remove injector control tube and brackets
as an assembly as shown ir_figure 7-24]

(7) Remove fuel pipes and injectors (para—4i
86).
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Figure 7-24. Injector control

(8) Remove cylinder head bolts. Lift cylinder

head off cylinder block using a lifter tool.
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CAUTION

. Cotter pi_n

Pin
Rod

. Bolt (4)
. Lockwasher (4)

Bracket (2)

. Spring
. Pin

Lever

. Spacer

. Lever (4)

. Bolt (2)

. Lockwasher (2)
. Arm

. Tube

. Bolt

. Locknut

. Plate

tube and brackets, removal and installation.

blocks.

ME 4310-345-14/7-24

side of the head on 2 inch thick wood

When resting cylinder head assembly
on a bench, protect the cam follower
rollers, and inject spray tips if injectors
are not removed, by resting the valve

(9) Remove cylinder head compression
gaskets, oil seals, and water seals.
b. Disassembly.
(1) Disassemble injector control tube and



bracket assembly in numerical sequence shown in

(2) Disassemble cylinder head assembly in

numerical sequence shown in[figure 7-25]
c. Cleaning, Inspection, and Repair.

(1) After cylinder head has been stripped of all
component parts and all plugs have been removed,
steam clean head thoroughly.

(2) Thoroughly clean a new service head to

remove rust preventive compound, particularly
from the integral fuel manifolds, before installing
plugs. Immerse head in solvent, oleum, or fuel oil;
then, clean the head and go through all of the
openings with a soft bristle brush. A suitable brush
for cleaning the fuel manifolds can be made by
attaching a 1/8 inch diameter brass rod to a brush.
After cleaning, dry head thoroughly with com-
pressed air.
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. Bolt (10)

. Fuel pipe (8)

. Bolt (4)

. Lockwasher (4)
Clamp (4)
Connector (8)
Washer (8)
Elbow

Plug

10. Bolt (2)

11. Lockwasher (2)
12. Cover

13. Gasket

14. Adaptor

L

ME 4310-345-14/7.25 (1)

. Stud (5)
. Bolt (2)

Lockwasher (2)

. Bracket

. Spacer (2)

. Valve guide (8)
. Cup plug (3)
. Plug (2)

. Plug (6)

. Plug (3)

. Plug

. Tube

. Seal ring

. Cylinder head

Figure 7-25. Cylinder head assembly, disassembly and reasserﬁbly (sheet 1 of 3).
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End water seal ring (4)
Oil seal ring (2}

. Seal ring

. Center water seal ring (6)
. Compression gasket (4)
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Figure 7-25. Cylinder head assembly, disassembly and reassembly (sheet 2 of 3).
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Figure 7-25. Cylinder head assembly, disassembly and reassembly (sheet 3 of 3).
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KEY to figure7925: (Sheet 3 of 3)
. Bolt (8)
Lockwasher (8)
. Guide (4)
Follower (12)
Roller (12)

. Nut (12)

Push rod (12)
Retainer (12)
Seat (12)

. Spring (12)

. Seat (12)

. Lock (16)

. Valve (8)

14. Cap (8)

15. Spring (8)

16. Seat (8)

17. Bolt (8)

18. Bracket (8)

19, Pin (12Rp .
20. Rocker arm (4)
21. Rocker arm (4)
22. Bushing (8)

92 Paonlas aves (4)
&9, IMOTKTYT &ITG v7)

24. Bushing (4)
25. Bushing (4)
26. Clevis (12)
27. Shaft (4)

st pod (b -
W OO0 IO LT WM

(3) Clean all other parts in accordance with
f. Discard gaskets, seals, and O-
rings.
CAUTION
Do not use a wire brush or wheel when
cleaning any part.

NOTE

If valves are to be removed, number each valve to
facilitate reinstallation in the same position.

(4) Place valves, valve springs, retainers, and
locks-in solvent and soak for at least one hour. Use
a stiff brush and remove all carbon, lacquer, or
residue from parts.

(5) Inspect cylinder head for cracks, damaged
threads, distortion, or any other defect.

(6) Inspect cylinder head for leaks. Seal off
water holes in the head with steel plates and
suitable rubber gaskets held in place by capscrews.
Install dummy or scrap injectors to ensure seating
of injector tubes. Dummy injectors may be made
from old injector nuts and bodies. Spray tips are not
necessary. Tighten injector clamp bolts to 20-25 Ib-
ft torque. Drill and tap into one of the water hole
cover plates for an air hose connection. Apply 80-
100 PSI air pressure to the water jacket. Immerse
the head in a tank of water, previously heated to
180° —200° F, for twenty minutes to thoroughly
heat the cylinder head. Observe water in tank for
bubbles indicating cracks or leaks. Remove head
from tank and dry thoroughly with compressed air.

(7) Remove and replace any leaking injector
tubes as follows:

(a) Use injector tube service tool set.

(b) Place injector tube installer in the in-
jector tube. Insert the pilot through the small
opening of the injector tube and thread the pilot
into the tapped hole in the end of the installer.
Refer to[figure 7-26.] sheet 1 of 2.
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L REAMING INJECTOR TUBE FOR INJECTOR
EETTING DIECTOR TUBE. .o . ) BODY AND SPRAY TIP

Figure 7-26. Injector tube, removal and installation (sheet | of 2).
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CHECKING LOCATION OF INJECTOR |
B SPRAY TIP RELATIVE TO LOWER
SURFACE OF CYLINDER HEAD

Figure 7-26. Injector tube, removal and installation (sheet 2 of 2).

(c) Tap on the end of the pilot to loosen the
injector tube. Lift the injector tube, installer, and

pilot from the head.

(d) Thoroughly clean injector tube hole to
remove all dirt, burrs, or foreign material that may
prevent tube from seating at the lower end or
sealing at the upper end.

(e) Place new injector tube seal ring in the
counterbore in the cylinder head.

(f) Place installer in the injector tube. Insert
pilot through the small opening of the injector tube
and thread it into the tapped end of the installer.
Refer to [figure 7-26.] sheet 1 of 2.

(9) Slip injector tube into the injector bore
and drive in place as shown in[figure 7-26] sheet 1
of 2. Sealing is accomplished between the head
counterbore (inside diameter) and outside diameter
of the injector tube. The tube flange is merely used
to retain the seal ring.

(h) Turn cylinder head bottom side up,
remove pilot and thread the upsetting die into the
tapped end of installer. Refer td figure 7-26, sheet 1
of 2.

(i) Using a socket and torque wrench, apply
approximately 30 Ib-ft torque on the upsetting die.

(J) Remove installing tools and ream injector
tube in the following manner.

CAUTION
Turn reamer in clockwise direction only
when inserting and withdrawing the
reamer. Turning in opposite direction
will dull cutting edges of flutes.

1. Turn cylinder head right side up. Make
certain tube is free from dirt. Place a few drops of
light cutting oil on the reamer flutes. Carefully
position reamer in injector tube. Refer to
26, sheet 1 of 2.

2. Turn reamer in clockwise direction
(withdraw reamer frequently to remove chips) until
lower shoulder of reamer contacts injector tube.
Clean out all chips.

3. Turn cylinder head bottom side up.
Insert pilot of cutting tool into small hole of injector
tube.

4. Place a few drops of cutting oil on the
tool. Use a socket and a speed handle to remove
excess stock so that lower end of injector tube is
from flush to 0.005 inch below the finished surface
of the cylinder head.

5. To determine amount of stock to be
removed bevel seat of the tube, install an injector
assembly in the tube and check relationship be-
tween the numbered face of the spray tip to the fire

deck of the cylinder head. [fig. 7-26] sheet 2 of 2).
Remove injector assembly.

6. Wash interior of injector tube with
trichloroethylene or clean fuel oil and dry with
compressed air.
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7. Place a few drops of cutting oil on the
bevel seat of the tube. Carefully lower reamer into
injector tube until it contacts bevel seat.

8. Make a trial cut by turning reamer
steadily without applying any downward force on
the reamer. Remove reamer, blow out chips, and
look at the bevel seat to see what portion has been
cut.

9. Proceed carefully with reaming
operation, withdrawing reamer occasionally to
observe reaming progress.

10. Remove chips from injector tube and,
using an injector as a gage, continue reaming until
shoulder of spray tip is from flush to 0.015 inch
recessed in cylinder head as shown if_figure 7-26,
sheet 2 of 2. Then, wash interior of injector tube
with trichloroethylene or clean fuel oil and dry
thoroughly with compressed air.

(8) Inspect the bottom (fire deck) of cylinder
head for flatness as follows:

(a) Use an accurate straightedge and a feeler
gage to check for transverse warpage at each end
and between all cylinders. Check for longitudinal
warpage in six places as shown i _figure 7-27]
Maximum allowable warpage is: Longitudinal
0.006 inch; Transvere 0.004 inch.

(b) If maximum allowable warpage is ex-
ceeded, the cylinder head shall be refinished
and / or replaced.

(c) Remove injector tubes prior to
refinishing cylinder head. Do not machine more
than 0.020 inch of metal from fire deck. The
distance from top of the cylinder head to fire deck
shall not be less than 4.376 inches as shown in
[figure 7-27.1Stamp the amount of stock removed on
the face of the fire deck near the outer edge of the
head in an area not used as a sealing surface.
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BMINIMUM DISTANCE BETWEEN TOP AND
BOTTOM FACES OF CYLINDER HEAD

Figure 7-27. Checking cylinder head.



(d) After refacing cylinder head, install new
injector tubes as described above and pressure
check cylinder head for leaks as outlined in step c
above.

(9) Inspect cam follower bores in head for
scoring or wear. Light score marks may be removed
with crocus cloth wet with fuel oil. If bores are
excessively scored or worn so that cam follower-to-

head clearance exceeds 0.006 inch, replace cylinder
head.

(10) Inspect valve seats for cracks or burning.
Check valve guides for scoring. Check valve stems
for wear.

(11) Remove and install cylinder head valve
guides as follows:

(a) Support cylinder head, bottom side up,
on 3 inch thick wood blocks.
(b) Drive the valve guides out of cylinder

head with valve guide remover as shown in figure 7-1
28.
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Figure 7-28, Valve guides, removal and installation.

7-64



(¢) Turn cylinder head right side up and

insert internally threaded end of valve guide in the ~ until tool contacts cylinder head.
installing tool [(fig. 7-2B). (12) Remove and install exhaust valve seat

(d) Position valve guide squarely in the bore inserts as follows:

in the cylinder head and press installing tool gently (a) Place cylinder head on its side as shown
in|figure 7-29

to start the guide in place. Then, press the guide in

| ME 4310-345-14/7-29
B INSTALLING VALVE SEAT INSERT

Figure 7-29. Exhaust valve seat inserts, removal and installation,
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(b) Place the collet of removing tool inside
the valve insert so that the bottom of the collet is
flush with the bottom of the insert.

(c) Hold collet handle and turn the T handle
to expand the collet cone until the insert is held
securely by the tool.

(d) Insert drive bar of the tool through the
valve guide.

(e) Tap the drive bar once or twice to move
the insert about 1 / 16 inch away from its seat in
the cylinder head.

(f) Turn the T handle to loosen the collet
cone and move the tool into the insert slightly so the
narrow flange at the bottom of the collet is below
the valve seat insert.

(g) Tighten the collet cone and continue to
drive the insert out of the cylinder head.

(h) Clean valve seat counterbores in the
head and new valve seat inserts with solvent. Dry
with compressed air.

(i) Inspect counterbores for concentricity,
flatness, and for cracks. Counterbore diameter in
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head shall be 1.430 inches to 1.439 inches and a
depth of 0.294 inch to 0.306 inch.

NOTE
Valve seat inserts 0.010 inch oversize on the
outside diameter are available.

(i) Immerse cylinder head in water heated to
180° to 200° F. for at least 30 minutes.

(k) Rest cylinder head, bottom side up, on a
bench and place insert in the counterbore, valve
seat side up. This must be done quickly while
cylinder head is still hot and the insert is cold (room
termperature).

() Drive insert in place with installer tool as
shown in[figure 7-29 [until it seats solidly in the
cylinder head.

(m) Grind valve seat insert and check
concentricity as outlined below.

(13) Recondition exhaust valves and valve seat
inserts as follows:

(a) An exhaust valve which is to be reused



may be replaced, if necessary [(fig. 7-30). To
provide sufficient valve strength and spring tension,
the edge of the valve at the valve head shall not be

CHECKING RELATIVE CONCENTRICITY OF
E VALVE SEAT INSERT WITH RELATION TO
VALVE GUIDE

Figure 7-30. Reconditioning exhaust valves and valve seat inserts.

less than 1 /7 32 inch in thickness and shall still be
within specifications shown ir_fiqure 7-30 after

refacing.

MAX,
VALVE 002"
ABOVE HEAD

VALVE

<7-%4” TO ¥sa

 VALVE .032”
BELOW HEAD
(037" USED PARTS)

A
CYLINDER
INSERT HEAD

‘( B " GRINDING VALVE SEAT INSERT

 GRINDER
DRESSING

P ME 4310-345-14/7-30
'VALVE OPENING PRESSURE
WITH GAGE

F CHECKING
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(b) Before either a new or used valve is
installed, examine valve seat in cylinder head for
proper valve seating. The angle of the seat insert
must be exactly the same as the angle of the valve
face to provide proper seating of the valve The
proper angle is 30 degrees.

(c) Refacing of new or old inserts shall be
done with a grinding wheel as shown irf figure 7-30|

(d) The eccentric grinding method is
recommended. This method produces a finer, more

accurate finish since only one point of the grinding
wheel is in contact with the valve seat at any time.
A micrometer feed permits feeding the grinding
wheel into the seat 0.001 inch at a time.
(e) Grind valve seat inserts as follows:
1. First apply a 30° grinding wheel on
the valve seat insert.

2. Use a 60° grinding wheel to open the
throat of the insert.
3. Grind the top surface with a 15°
wheel to narrow the width of the seat from 3 / 64
inch to 5 / 64 inch[(fig. 7-3D). The 30° face of the
insert may be adjusted relative to the center of the
valve face with the 15° and 60° grinding wheels.
CAUTION
Do not permit the grinding wheel to
contact the cylinder head when grinding
valve seat insert.
The maximum amount that the exhaust valve
should protrude beyond the cylinder head (when
valve is in closed position), and still maintain
proper piston-to-valve clearance is shown infigurel
7-30. When valve recedes beyond specified limits,
replace valve seat insert. After grinding is complete,
clean valve seat insert thoroughly with fuel oil and
dry with compressed air. Set the dial indicator in
position as shown in[figure 7-30] and rotate the
indicator to determine concentricity of each valve
seat relative to the valve guide. If runout exceeds
0.002 inch, check for a bent valve guide before
regrinding the insert.
4. Apply a light coating of Prussian Blue
or similar paste to the valve seat insert.
5. Lower the stem of the valve in the valve
guide and “bounce” the valve on the seat.

NOTE
Do not rotate the valve.

This procedure will show the area of contact on the
valve face. Desirable area of contact is at the center
of the valve face.
6. Thoroughly clean cylinder head before
installing valves.
d. Reassembly.
(1) Reassemble cylinder head assembly in

reverse numerical sequence spown in_figure 7-25,
sheets, 1, 2, and 3.

CAUTION
Make certain that each push rod is
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threaded into rocker arm clevis until
end of push rod projects through the
clevis. This is necessary to prevent

engine damage when crankshaft is
rotated during tune-up.

NOTE
Always use new cylinder head compression gaskets
and seals.
CAUTION

Cylinder head bolts are expecially
designed for this purpose and shall not
be replaced by ordinary capscrews.

NOTE
If reconditioned valves are used, install them in
the same relative location from which they were
removed.

(2) Reassemble injector control tube and
bracket assembly in reverse numerical sequence
shown in[figure 7-24]

e. Installation.

(1) Install cylinder head on cylinder block.
Use guide stud set to aid in preventing gaskets and
seals from being disturbed. Install the guide studs
in the end cylinder bolt holes.

(2) Lubricate threads and underside of each
cylinder head bolt with a small quantity of In-
ternational Compound No. 2, or equivalent.

(3) Tighten cylinder head bolts gradually and
uniformly against gaskets and seals to ensure a
good seal between cylinder head and block. Begin
tightening on the camshaft side of the head to take
up tension in the cam follower springs by tightening
the bolts lightly. Finally tighten bolts to 170-180 Ib-
ft torque with a torque wrench, about one-half turn

at a time. Refer tb_figure 7-31 for sequence of
tightening.

ME 4310-345-14/7-31

Figure 7-31. Sequence for tightening cylinder head bolts.

(4) Install injectors and fuel pipes [(para 4-86).
Tighten connections to 12-15 Ib-ft torque.

(5) Install injector control tube and bracket
assembly as shown in[figure 7-24] Tighten bracket
bolts to 10-15 Ib-ft torque.



(6) Tighten rocker arm bracket bolts to 50-55
Ib-ft torque.

(7) Connect link rod from governor to injector
control tube. Connect hose from governor to
cylinder head and install hose clamps.

(8) Install fuel return manifold restricted
fitting and connect fuel return hose[{fig._4-55b).

(9) Install thermostat housing [(para 4-6f).

(10) Install exhaust manifold [para_4-101).

(11) Refer to paragraph 4-99 land adjust
exhaust valvek. paragraph 44100 and time in-
jectors; |paragraph 7-26 |la and adjust fuel control
rack; | paragraph 7-26|b and adjust the governor.

(12) Install valve rocker cover [para 4-9B).

(13) Install housing roof and doors[(fig. 4-3P).

7-26. Injector Control Rack Adjustment

a. Injector Control Rack Levers. The position of
the injector control racks must be correctly set in
relation to the governor. Their position determines
amount of fuel injected and ensures equal
distribution of load. Adjust the rear injector rack
control lever first to establish a guide for adjusting
the remaining levers.

(1) Loosen locknut and back buffer screw on
governor out approximately 5/8 inch as shown in
figure 7-32

INNER
ADJUSTING
SCREW

OUTER
ADJUSTING

Figure 7-32. Injector control rack adjustment.

(2) If valve rocker cover is not off, remove
valve rocker cover [[para 4-9B).

(3) Loosen all of the inner and outer injector
rack control lever adjusting screws[(fig. 7-3P).
Make certain that all of the levers are free on the
injector control tube.

(4) Move the governor speed control lever to
the maximum speed position.

(5) Move the governor stop lever to the run
position and hold in that position with light finger
pressure. Turn the inner adjusting screw of the rear
injector rack control lever down until a slight
movement of the control tube is observed or a step-
up in effort to turn the screwdriver is noted. This
will place the rear injector rack in the full-fuel
position. Turn the outer adjusting screw down until
it bottoms lightly on the injector control tube.
Then, alternately tighten both the inner and outer
adjusting screws. This should result in placing the
governor linkage and control tube in the respective
positions that they will attain while the engine is
running at full load.

(6) To be sure the control lever is properly
adjusted, hold the stop lever in the run position and
press down on the injector rack with a screwdriver
or finger tip, causing the rack to rotate. The setting
is sufficiently tight if the rack returns to its original
position when the pressure is released. If the rack
does not return to its original position, it is too
loose. To correct this condition, back off the outer
adjusting screw slightly and tighten the inner
adjusting screw. The setting is too tight if, when
moving the governor stop lever from the stop to the
run position, the injector rack becomes tight before
the stop lever reaches the end of its travel. This will
result in a step-up in effort required to move the
governor stop lever to the run position and a
deflection in the fuel rod link (fuel rod deflection
can be seen at the bend). If rack is found to be too
tight, back off the inner adjusting screw slightly
and tighten the outer adjusting screw.

(7) Manually, hold the rear injector rack in the
full-fuel position with the lever on the injector
control tube and turn the inner adjusting screw of
the adjacent injector control lever down until the
rack of the adjacent injector moves to the full-fuel
position. Turn the outer adjusting screw down until
it bottoms lightly on the injector control tube.
Then, alternately tighten both the inner and outer
adjusting screws.

(8) Recheck the rear injector rack to make
certain that it has remained snug on the ball end of
the rack control lever while adjusting the adjacent
injector rack. If the rack of the rear injector has
become loose, back off the inner adjusting screw
slightly on the adjacent injector rack control lever
and tighten the outer adjusting screw. When the
settings are correct the racks of both injectors must
be snug on the ball end of their respective control
levers.

(9) Position the remaining injector rack
control levers, one at a time, as outlined in steps 6,
7. and 8 above.

b. Governor Adjustment. After adjusting exhaust
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valves [(para _4-99), timing the injectors [(para 4- |

100), and positioning injector rack control levers
a). adjust governor as described below.

NOTE
Loosen the load limit lever for the load limiting
device before proceeding with the governor ad-
justment.

(1) Adjust governor gap. With engine stopped
and at operating temperature, adjust governor gap
as follows:

(a) Disconnect linkage attached to governor
levers [(para 4-5B).

(b) Remove governor cover [(para 7-1P).

(c) Place the governor speed control lever in
the maximum speed position.

(d) Insert a 0.006 inch feeler gage between
the spring plunger and the plunger guide as shown
in[figure 7-33] If required, loosen locknut and turn
the gap adjusting screw in or out until a slight drag
is noted on the feeler gage.

. VARIABLE SPRING
SPEED SPRING ¢op1p RETAINER
STOP ‘ SHIMS
Wl
O ' o
gﬁgg SPRING
STOP. HousING

xR VE 4310-345-14/7-33
D ADJUSTING IDLE SPEED

Figure 7-33. Governor adjustment.

(e) Hold adjusting screw and tighten
locknut. Check gap and readjust if necessary.

(f) Install the governor cover [[para 7-1P).
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(2) Adjust maximum no-load speed. The
maximum no-load speed of the engine equals the
full-load speed plus a “droop” speed of 185 RPM.



Therefore, maximum no-load speed should be 1985
RPM. Use an accurate tachometer to determine
maximum no-load speed of the engine; then, make
the following adjustments, if required.

(a) Disconnect the governor stop lever
retracting spring sheet 1 of 3).

(b) Remove the two attaching bolts and
withdraw the variable speed spring housing and
variable speed spring retainer located inside of the
housing [(fig._7-8, sheet 2 of 3).

(c) Stops or shims required for full-load
speed of 1800 RPM are one solid ring, one split
ring, and shims as required. Do not use more than
four thick and one thin shim.

(d) Install the variable speed spring housing
[fig._7-8] sheet 2 of 3).

(e) Connect the stop lever retracting spring
and recheck the maximum no-load speed [(fig. 7-8,
sheet 1 of 3).

() If required, add shims to obtain the
operating speed (1985 RPM). For each 0.001 inch
in shims added, the speed will increase ap-
proximately 2 RPM.

NOTE

If the maximum no-load speed israised or lowered
more than 50 RPM by the installation or removal
of shims, recheck the governor gap. If read-
justment of the governor gap is required, the
position of the injector racks must be rechecked.
The governor stops are used to limit the com-
pression of the governor spring, which determines
the maximum speed of the engine.

(3) Adjust idle speed. After maximum no-load
speed has been set, adjust idle speed as follows:

(a) Place governor stop lever in the run
position and the speed control lever in the idle
position.

(b) With engine operating, loosen locknut
and turn the idle speed adjusting screw in or out
until the engine idles at the speed of 1000 RPM.

(c) Hold the idle speed adjusting screw and
tighten the locknut.

(4) Adjust buffer screw. With engine idle
speed properly set, adjust the buffer screw as
follows:

(@) With engine running at 1000 RPM,
loosen locknut and turn buffer screw in so that it
contacts the differential lever as lightly as possible
and still eliminates engine roll.

NOTE
Do not increase the engine idle speed more than
15 RPM with the buffer screw.

(b) Hold buffer screw and tighten locknut.

(5) Load limit device. After engine tune-up is

complete and it is determined that load limiting

device is properly installed, adjust the device as
follows:

(@) Loosen load limit screw locknut. Refer to
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Figure 7-34. Load limiting device adjustment.

(b) Back the load limit screw out of the
adjusting screw plate until approximately 1 inch of
the screw is below the plate.

(c) Adjust the load limit screw locknut so the
bottom of the lock nut is 7 / 8 inch from the bottom of
the load limit screw.

(d) Loosen the load limit lever clamp bolts
so the lever is free to turn on the injector control
tube.

(e) Thread the load limit screw into the
adjusting screw plate until the locknut bottoms
against the top of the plate.

(f) Hold the injector rack control tube in the
full-fuel position and place the load limit lever
against the bottom of the load limit screw. Tighten
load limit lever clamp bolts.

(g) Check to ensure that the injector racks
will just go into the full-fuel pisition. Readjust the
load limit lever, if necessary.

(h) Hold the load limit screw to keep it from
turning, then set the locknut until the distance
between the bottom of the locknut and the top of
the adjusting screw plate corresponds to the
markings on the adjusting screw plate.

(i) Thread the load limit screw into the plate
until the locknut bottoms against the top of the
plate.

() Hold the load limit screw to keep it from
turning and tighten the locknut to secure the
setting.

Section XlI. OIL PAN AND OIL PUMP ASSEMBLY

7-27. General

The oil pan is a stamped steel, shallow type used
with a one-piece gasket. The oil pan is attached to
the bottom of the cylinder block and is the reservoir
for the engine lubricating oil. The oil pump,
assembled to the inside of the lower engine front
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cover, is the rotor type in which the inner rotor is
driven by a gear pressed on the front and of the
crankshaft. The outer rotor is driven by the inner
rotor. The bore in the pump body, in which the
outer rotor revolves, is eccentric to the crankshaft
and inner rotor. The outer rotor has nine cavities



and the inner rotor has eight lobes; therefore, the
outer rotor revolves at eight-ninths crankshaft
speed. Only one lobe of the inner rotor is in full
engagement with the cavity of the outer rotor at any
given time, so the former can revolve inside the
latter without interference. As the rotors revolve, a
vacuum is formed on the inlet side of the pump and
oil is drawn from the oil pan through the oil pump
inlet pipe and a passage in the front cover to the
pump. The oil flows then from the pump under
pressure through a passage which leads to the oil
filter and cooler and is then distributed throughout
the engine.
7-28. Oil Pan

a Removal.

(1) Remove oil level gage [(fig. 3-B).

(2) Drain oil from oil pan [(fig. 3-B).

(3) Remove oil pan from cylinder block in
numerical sequence shown in[figure 7-35] Discard
gasket.

CAUTION

Remove oil pan with care to avoid any

damage to oil pump inlet pipe and

screen.

ME 4310-345-14/7-35

1. Bolt (24)
2. Gasket
3. Plug (4)
4. Pan

Figure 7-35. Oil pan, removal and installation.

b. Cleaning, Inspection, and Repair.
(1) Clean 0il pan in accordance
[paragraph 5-5] f.
(2) Inspect oil pan for large dents, cracks,
breaks, or any other defect.
(3) Inspect attaching hardware and drain plug
for damaged threads, cracks, or any other defect.

with

c. Installation.

(1) Install oil pan in reverse numerical
sequence shown in[figure 7-35]

(2) Replenish engine oil supply. Refer to LO 5-
4310-345-12.

(3) Install oil level gage [(fig. 3-B).

7-29. Oil
a. Removal.

(1) Remove the engine assembly (para_5-9

(2) Remove the oil pan [(para 7-2B).

(3) Remove the crankshaft pulley [(para 7-4D),
fan pulley, and support bracket[(para 4-66).

(4) Remove the four bolts which attach the oil
pump inlet pipe and screen assembly to the main
bearing cap and engine front cover. Slide the flange
and seal ring on the inlet pipe and remove the pipe
and screen as an assembly.

(5) Remove the lower engine front cover in
numerical sequence shown in[figure 7-36|

b. Disassembly. Disassemble oil pump, and
engine front cover components, in numerical
sequence shown in[figure 7-36.] Discard gaskets.

c. Cleaning, Inspection, and Repair.

1) Cleanf all parts in accordance
[paragraph 55 f.

(2) Inspect the lobes and faces of the pump
rotors for scratches or burrs, and the surfaces of the
pump body and cover plate for scoring. Remove
scratches or score marks with an emery stone.

Pump Assembly

with

~ INLET PIPE AND
SCREEN ASSEMBLY
~Ng )

BOLT (2)
ILOCKWASHER (2)

R

_BOLT (2)
LOCKWASHER (2)
1l :

FLANGE AND
SEAL RING

ME 4310-345-14/7-36
INLET PIPE & SCREEN ASSEMBLY

.

Figure 7-36. Engine front cover and oil pump,
disassembly and reassembly (sheet 1 of 2).
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ME 4310-345-14/7.36 (2)

1. Bolt (11} 11. Plug
2. Lockwasher (11) 12. Gasket
3. Cover 13. Spring
4. Gasket 14. Bypass valve
5. Bolt (6) 15. Plug
6. Screw (2) 16. Gasket
7. Cover 17. Spring
8. Inner rotor 18. Regulator valve
9. Outer rotor 19. Oil seal
10. Body 20. Drive gear

Figure 7-36. Engine front cover and oil pump, disassembly and reassembly (sheet 2 of 2).

(3) Measure the clearance between the inner
and outer rotors at each lobe, as shown in
37. The clearance should not be less than 0.004
inch or more than 0.011 inch. With a micrometer
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depth gage, measure clearance from the face of the
pump body to the side of the inner and outer rotor.
The clearance should not be less than 0.001 inch or
more than 0.0035 inch. Refer to[figure 7-37]



B "MEASURING CLEARANCE FROM FACE OF
® " PUMP BODY TO SIDE OF ROTOR

Figure 7-37. Oil pump inspection.

(4) Inspect the splines of the inner rotor, and
oil pump drive gear. If splines are worn excessively,
replace the parts. The rotors are serviced as
matched sets; therefore, if one rotor needs
replacing, both rotors must be replaced.

(5) Remove the inlet screen from the oil inlet
pipe and clean the screen and pipe with clean fuel
oil and blow dry with compressed air. Replace inlet
pipe flange seal ring if necessary.

d. Reassembly. Lubricate the inner rotor and
outer rotor with clean engine oil and reassemble in
reverse numerical sequence shown ih_figure 7-36,
sheet 2 of 2.

e. Installation.

(1) Install the lower engine front cover in
reverse numerical sequence shown ip_figure 7-35,
sheet 2 of 2.

(2) Install the oil pump inlet pipe and screen
assembly to the front cover and main bearing cap
with bolts previously removed. Use a new seal ring
if necessary. (fig. 7-36.] sheet 1 of 2).

(3) Install fan support bracket and fan pulley
(para_4-68) and crankshaft pulley [(para 7-40).

(4) Install oil pan [[para 7-2B).

(5) Install the engine assembly [para 5-D).
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Section Xlll. FLYWHEEL AND FLYWHEEL HOUSING

7-30. General

The flywheel is attached securely to the rear end of
the crankshaft with six self-locking bolts and a scuff
plate between the bolt heads and the flywheel. A
ring gear is mounted on the flywheel by shrink fit.
The ring gear provide for starting motor
engagement when cranking the engine. The
flywheel housing is mounted against the rear end of
the cylinder block. The flywheel housing provides a
cover for the gear train and flywheel and also serves
as a support for the starting motor and rear engine
support. The crankshaft rear oil seal is pressed into
the housing and can be removed or installed
without removing the flywheel housing.

7-31. Flywheel
a. Removal.

(1) Remove engine assembly [para 5-D).
CAUTION
When removing or installing the

flywheel attaching bolts, hold the
flywheel firmly against the crankshaft
by hand to prevent it from slipping off
the end of the crankshaft. The flywheel
is NOT doweled to the crankshaft.

(2) Remove flywheel attaching bolts and the
scuff plate while holding the flywheel in position by
hand; then, reinstall one bolt. {fig. 7-38, sheet 1 of
2).

(3) Attach a lifting tool to the flywheel with
two two -16NC bolts of suitable length as shown in
[figure 7-38,] sheet 2 of 2).

BOLT (6)

= SCUFF
PLATE
RING FLYWHEEL
GEAR

ME 4310-345.14/7-38 (1)

A FLYWHEEL COMPONENTS

Figure 7-38. Flywheel, removal and installation (sheet 1 of 2).
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B REMOVING FLYWHEEL

Figure 7-38. Flywheel, removal and installation (sheet 2 of 2).

(4) Attach a chain hoist to the lifting tool and
remove the remaining flywheel attaching bolt.

(5) Move the upper end of the lifting tool back
and forth to loosen the flywheel; then, withdraw
the flywheel.

b. Cleaning, Inspection, and Repair.
(1) Clean flywheel in accordance with
f

(2) Inspect flywheel for cracks, breaks, or any
other defect.

(3) Inspect ring gear teeth for cracks, broken
teeth, excessive wear, or any other defect. If any
defect in ring gear is detected it may be replaced as
follows:

(&) Support the flywheel, crankshaft side
down, on a flat surface or a hardwood block which
is slightly smaller than the inside diameter of the
ring gear. Before removing the gear, note the
chamfer, if any, on the gear teeth so that the new
gear may be installed in the same manner.



(b) Drive the ring gear off of the flywheel
with a suitable drift and hammer. Work around the
circumference of the ring gear to avoid binding the
gear on the flywheel.

(c) Turn the flywheel over and support ring
gear side on a solid flat surface.

(d) Rest new ring gear on a flat metal
surface and heat the gear uniformly with an
acetylene torch, keeping the torch moving around
the gear to avoid hot spots.

CAUTION

Do not, under any circumstances, heat

the gear over 400° F. Excessive heating

may destroy the original heat treatment.

(e) Use a pair of tongs to place the heated
gear on the flywheel with the chamfer, if any, facing
the same direction as on the gear just removed.

(f) Tap the gear in place against the
shoulder on the flywheel. If gear cannot be tapped
into place readily, remove it and apply additional
heat, heeding the caution about overheating.

(4) Inspect scuff plate and attaching hardware
for cracks, damaged threads, breaks, or any other
defect.

c. Installation.

(1) Install the flywheel, using lifting tool and a
chain hoist, in position against the rear end of the
crankshaft. (fig. 7-38.] sheet 2 of 2).

(2) Apply a small quantity of International

Compound No. 2, or equivalent, to the bolt threads
and bolt head contact areas of the flywheel at-
taching bolts.

(3) Hold the flywheel in place by hand.
Remove lifting tool and install scuff plate and
attaching bolts. Tighten the bolts to 110-120 Ib-ft
torque. (fig._7-38] sheet 1 of 2).

(4) Mount a dial indicator on the flywheel
housing and check the runout of the flywheel at the
compressor drive coupling mounting radius.
Maximum runout is 0.001 inch total indicator
reading per inch of radius.

(5) Install engine assembly [para 5-P).

7-32. Flywheel Housing
a. Removal.
(1) Remove engine assembly [[para 5-P).

(2) Remove the starter assembly [(para 7-B).

(3) Remove the flywheel [para 7-31L).

(4) Remove the oil pan[(para 7-2B).

(5) Remove the governor control housing and
governor weight housing[(para 7-1P).

(6) Remove the blower drive support
23).

(7) Remove the oil filler and crankcase
breather assembly [[para_4-91).

(8) Remove flywheel housing covers, refer to
[figure 7-39,] sheet 1 of 3.
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. Cover (1)
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ME 4310-345.14/7.39 (1)
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. Housing (1)

. Gasket (1)

. Plug (1)

. Seal (1)

Figure 7-39. Flywheel housing, removal and installation (sheet 1 of 3).
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Figure 7-39. Flywheel housing, removal and installation (sheet 2 of 3).
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Figure 7-39. Flywheel housing, removal and installation
(sheet 3 of 3).

(9) Remove all of the bolts from the flywheel
housing.
NOTE
Note the location of the various size bolts, lock-

washers, flat washers, and copper washers so that
they may be reinstalled in their proper location.

(10) Thread two pilot studs into the cylinder
block, refer to [figure 7-39,]sheet 2 of 3, to guide the
flywheel housing until oil seal clears the end of
the crankshaft.

(11) Thread eyebolts into the tapped holes in
the pads on the top of the flywheel housing. Attach
a chain hoist with suitable sling to the eyebolts.
Strike the front face of the housing alternately on
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each side of the engine with a soft hammer to loosen
and work the housing off of the dowel pins.

(12) Remove all traces of old gaskets from
cylinder block rear end plate and flywheel housing.

b. Cleaning, Inspection, and Repair.

(1) Clean parts in accordance with[paragraph]
[5-5lf.

(2) Inspect flywheel housing for cracks,
dam aged threads, or any other defect.

(3) Inspect covers and attaching hardware for
cracks, breaks, damaged threads, or any other
defect.

(4) Inspect oil seal for wear, excessive hard-
ness of rubber seal area, nicks or any other defect.

c. Installation.

(1) Lubricate the gear train teeth with clean
engine oil.

(2) Install a new flywheel housing gasket to
the rear face of the cylinder block end plate.

(3) Install flywheel housing-to-end plate shim
(0.01 5 inch). Use grease to affix the shim to the
cylinder block rear end plate. [fig._7-39, sheet 2 of
3).

(4) Coat the lip of the crankshaft oil seal
lightly with grease. Do not scratch or nick the
sealing edge of the oil seal.

(5) Use two pilot studs threaded into cylinder
block to guide housing in place. Use oil seal ex-
pander to pilot oil seal on crankshaft. [(fig. 7-39,
sheet 2 of 3).

(6) Position housing over the crankshaft and
up against the cylinder block rear end plate and
gasket.

(7) Install all of the flywheel housing bolts,
lockwashers, flat washers, and copper washers in
their proper location, finger tight only.

(8) Refer to figure 7-39, sheet 2 of 3, and start
at No. 1 (operation 1 ) and draw the bolts up snug
in the sequence shown.

(9) Refer to figure 7-39, Jsheet 2 of 3, operation
2, for final bolt tightening sequence. Start at No. 1
and tighten the bolts to the following specified
torque.

5/16"-18NC bolts (No. 11 and 12) . .. ... .. 19-23 Ib-ft
3/8"-16NC bolts (No. 7 through 10) . . .. .. 40-45 Ib-ft
3/8”-16NC bolts (remaining) ... ............ 25-30 Ib-ft

3/8"-24NF bolts (remaining) . .. ......... 25-30 Ib-ft

(10) Check flywheel housing concentricity and
bolting flange with tool as follows:

(@) Thread base post tightly into one of the
tapped holes in the flywheel. Assemble dial in-
dicators on base post with attaching parts provided.
Refer to [figure 7-39.] sheet 3 of 3.

(b) Position the dial indicators straight and
square with the flywheel housing and make certain
that each indicator has adequate travel in each
direction.

(c) Tap the front end of the crankshaft with



a soft hammer or pry it with a pry bar to ensure end
play is in one direction only.

(d) Adjust each dial indicator to read zero at
the twelve o’clock position. Rotate the crankshaft
one full revolution, taking readings at 45° intervals
(8 readings each on flywheel housing bore and
bolting flange face). Stop rotation and remove
wrench or cranking bar before recording each
reading to ensure accuracy. The maximum total
indicator reading must not exceed 0.013 inch for
either the bore or the face.

(e) If runout exceeds maximum limits,
remove the flywheel housing and check for dirt or
foreigh material (such as old gasket material)
between the flywheel housing and the end plate and
between the end plate and cylinder block.

(f) Reinstall flywheel housing and tighten
attaching bolts in their proper sequence and to
specified torque. Recheck the runout. Replace
flywheel housing if necessary.

(11) Install flywheel housing covers[(fig. 7-39,
sheet 1 of 3).

(12) Install the oil filler and crankcase
breather assembly [(para 4-9]1).

(13) Install the blower drive support [(para—7
23).

(14) Install governor control housing and
governor weight housing [(para_7-1P).

(15) Install the oil pan [(para 7-2B).

(16) Install the flywheel (para 7-31).

(17) Install the starter assembly [para 7-6).

(18) Install the engine assembly [para 5-D).

Section XIV. BALANCE WEIGHTS, GEAR TRAIN, AND ENGINE TIMING

7-33. General

The balance weights, mounted at the outer ends of
the camshaft and balance shaft, in conjunction with
the intregral crankshaft balance component, are
used to act against the unbalance disturbances
within the engine due to reciprocating action of the
piston masses. The use of proper balancing by these
means provides smooth operation of the engine
throughout the entire speed range. A train of helical
gears, completely enclosed between the engine end
plate and the flywheel housing, is located at the rear
of the engine. This gear train consists of the
crankshaft gear, an idler gear, camshaft gear, and
balance shaft gear. The governor drive gear is
driven by the balance shaft gear and the blower
drive gear is driven by the camshaft gear. The
crankshaft gear is pressed on and keyed to the rear
end of the crankshaft. The idler gear rotates on a
stationary hub. The camshaft and balance shaft
gears are pressed on and keyed to their respective
shafts and each gear is secured by a retaining nut
and lock plate. The camshaft and balance shaft
gears have additional weights attached to the rear
face of each gear. The camshaft gear and balance
shaft gear mesh with each other and run at the
same speed as the crankshaft gear. Since the gears
must be in time with each other, and the camshaft
and balance shaft gears as a unit in time with the
crankshaft gear, timing marks have been stamped
on the face of the gears to facilitate correct gear
train timing.

7-34. Balance Weights
a. Removal.
(1) Remove the flywheel and flywheel housing
and 7-32).
(Remove drive belts [(para 4-6b).
(3) Remove fan assembly [para 4-6B).

(4) Remove fan drive group [(para 4-6DB).

(5) Remove thermostat housing [(para 4-6I).

(6) Remove nut attaching front pulley-type
balance weights to the camshaft and balance shaft.

(7) Use two screwdrivers or pry bars between
the balance weights and upper front cover to force
balance weights off the end of each shaft.

b. Cleaning, Inspection, and Repair.

(1) Clean balance weights in accordance with
f

(2) Inspect drive belt grooves for cracks,
chipping, or any other defect.

(3) Inspect nut and shaft threads for damage.

(4) Inspect key and keyway for excessive wear.

c. Installation.

(1) Install keys in keyways of camshaft and
balance shaft.

(2) Align keyway in the balance weights with
the key in the shafts; slide the weights on the
shafts. If the weight does not slide easily onto the
shaft, loosen the thrust washer retaining bolts at the
rear end of the shaft; then, to prevent possible
damage to the thrust washer, support the rear end
of the shaft while tapping the weight into place with
a hammer and a sleeve. Retighten the thrust washer
retaining bolts to 30-35 Ib-ft torque. Both weights
are installed in the same manner.

(3) Wedge a clean rag between the camshaft
gear and the balance shaft gear. Install and tighten
the balance weight retaining nuts to 300-325 Ib-ft
torque. Remove the rag from the gears.

7-35. Gear Train

a. The symbol system of marking the gears for
gear train timing is used. When assembling the
engine it is important to remember the engine
rotation. This rotation is counterclockwise facing the
crankshaft gear. Working from the crankshaft gear
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to the idler gear and to the camshaft gear in that

order, line up the appropriate circle symbols on the
gears or the appropriate triangles as each gear

assembly is installed. Refer td_figure 7-40 for
typical gear train timing arrangement.

AMSHAFT

NOTE

It is advisable to make a sketch indicating the
position of the timing marks before removing or
replacing any of the gears in the gear train.

BALANCE =
SHAFT '
GEAR

//
of J
V4

~ GOVERNOR
~_ DRIVE GEAR

 CRANKSHAFT.
GEAR |
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Figure 7-40. Typical gear train timing.

b. The circle and the triangle are the basic timing
symbols stamped on the gears. The letters stamped
on the crankshaft gear identify the proper timing
marks for the particular engine: “I” represents
“In-Line” engine, “R” represents right-hand
rotation, “A” represents advance timing.

c. The camshaft and balance shaft gears are
positioned so that the circle timing marks are
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adjacent to each other. One circle-triangle timing
mark on the idler gear is aligned with the second
“circle” on the mating camshaft gear. The other
timing mark on the idler gear is aligned with the
proper timing mark on the crankshaft gear.

d. The crankshaft gear is stamped “IR-A” and
“A-VL” on the left and right side of the circle
timing mark for a right hand rotation engine. For



standard timing, the circle on the crankshaft gear is
aligned with the circle-triangle on the idler gear.

e. There are no timing marks on the governor
drive gear or blower drive gears. Therefore, it is not
necessary to align these gears in any particular
position when meshing the various gears with the
camshaft or balance shaft gears.

f. Gear train noise is usually an indication of
excessive gear lash, chipped, pitted or burred gear
teeth, or excessive bearing wear; therefore, when
noise develops in the gear train, inspect the gear
train and its bearings. A rattling noise usually
indicates excessive gear lash whereas a whining
noise indicates too little gear lash.

g. Backlash between the various mating gears in
the gear train shall be 0.003 to 0.005 inch, except
the blower rotor gears which shall be 0.0005 to
0.0025 inch. Maximum permissible backlash
between worn blower gears is 0.0035 inch, and
shall not exceed 0.007 inch clearance between all
other gears in the gear train.

7-36. Engine Timing

Access to the crankshaft pulley, to mark top dead
center position of the selected piston, and to the
front end of the crankshaft or the flywheel for
turning the crankshaft is necessary when per-
forming timing check, Proceed as follow:

a. With valve rocker cover removed, select any
cylinder for timing check.

b. Remove injector [(para_4-8b).

c. Carefully dlide a rod, approximately 12 inches
long, through the injector tube until the end of the
rod rests on top of piston. Place the throttle in the
no-fuel pisition. Turn the crankshaft slowly in the
direction of engine rotation. Stop when the rod
reaches the end of its upward travel. Remove the
rod and turn the crankshaft, opposite the direction
of rotation, between 1/ 16 and 1/8 of aturn.

d. Use a dial indicator with 0.001 inch
graduations and a spindle movement of at least 1
inch. Use an extension on the indicator spindle. The
extension must be long enough to contact the piston
just before it reaches the end of its upward stroke.
Also, use suitable mounting attachments for the
indicator so it can be mounted over the injector
tube in the cylinder head.

e. Mount the indicator over the injector tube.
Check to be certain that the indicator spindle
extension is free in the injector tube and is free to
travel at least one inch.

f. Attach a suitable pointer to the engine lower
front cover. The outer end of the pointer should
extend out over the top of the crankshaft pulley.

g. Turn the crankshaft slowly, in direction of
engine rotation, until the indicator hand just stops
moving.

h. Continue to turn the crankshaft, in direction of
rotation, until the indicator starts to move again.
Now set the indicator on zero and continue to turn
the crankshaft until the indicator reading is 0.010
inch.

i. Scribe a line on the crankshaft pulley in line
with the end of the pointer.

j Slowly turn crankshaft, opposite direction of
rotation, until the indicator hand stops moving.

k. Continue to turn crankshaft, opposite
direction of rotation, until the indicator starts to
move again. Set the indicator on zero and continue
to turn crankshaft until indicator reading is 0.010
inch.

I. Scribe the second line on the crankshaft pulley
in line with the pointer.

m. Scribe a third line on the pulley half way
between the first two lines. This is top dead center.

NOTE
If crankshaft pulley retaining bolt loosens, tighten
to 200.220 Ib-ft torque.

n. Remove the dial indicator and extension from
the engine.

o. Install the injector (para 4-86). Adjust exhaust
valve clearance [para 4-99) and time the injector

p. Turn crankshaft, in direction of rotation, until
exhaust valve in the cylinder selected are com-
pletely open. Reinstall dial indicator so the in-
dicator spindle rests on the top of the injector
follower. Set the indicator on zero. Turn the
crankshaft slowly, in direction of rotation until the
top dead center mark on the pulley is in line with
the pointer.

g. Check the front end of the camshaft for an
identification mark. A letter “V" is stamped on
each end of the camshaft. Note the indicator
reading. Reading shall be 0.206 inch, plus or minus
0.005 inch.

r. Remove dia indicator and pointer attached to
front of the engine. Install valve rocker cover.

s. Refer to appropriate group breakdown for
replacement of timing gears.

Section XV. CAMSHAFT, BALANCE SHAFT, AND BEARINGS

7-37. General

The camshaft and balance shaft are located just
below the top of the cylinder block. The shafts are
supported by bushing-type bearings that are

pressed into bores in the cylinder block. The
balance shaft is supported by front and rear
bearings only, whereas the camshaft is supported
by end, intermediate, and center bearings. Letters
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signifying engine models in which a shaft may be
used are stamped on the ends of the shaft. Letters
on the timing gear end of the camshaft must
correspond with the engine model. For additional
identification, an engine with low velocity camshaft
has a “V7 or V” stamped on both ends of the
cam shaft.

7-38. Camshaft or Balance Shaft
a. Removal.
(1) Remove the engine [para 5-9).

(2) Remove the drive belts [para 4-6%), fan
assembly (para 4-66), thermostat housing (para 4-

67), and fan drive group [(para 4-6D).

(3) Remove the cylinder head [para 7-25).
(4) Remove the flywheel and flywheel housing

[para_7-31 and 7-32).
(5) Remove balance weights [para 7-34).

(6) Remove camshaft and balance shaft in

numerical sequence shown in[figure 7-41] Discard
gaskets.
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KEY to fighre—-41: (Sheet 1 of 2)
. Nut (2)
. Pulley (2)
. Key (2)
. Bolt (13)

Lockwasher (13)
Cover

Gasket

Oil seal (2)
Spacer (2)

. Slinger (2)

. Nut (2)

. Bolt (8)

. Lockwasher (8)

. Retainer (2)

. Bolt (4)

. Balance shaft gear
. Camshaft gear

. Bolt (4)

. Weight (2)

. Weight (2)

. Key (2)

. Thrust washer (2)
. Spacer

. Balance shaft

. Camshaft
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A EXPLODED VIEW

Figure 7-41. Camshaft and balance shaft, removal, disassembly, reassembly,
and installation (sheet 1 of 2).
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HAFT OR BALANCE SHAFT

. REMOVING OR INSTALLING THRUST
WASHER RETAINING BOLTS
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E INSTALLING CAMSHAFT GEAR

Figure 7-41. Camshaft and balance shaft, removal, tisassembly, reassembly,
and installation (sheet 2 of 2).

b. Disassembly. Disassemble camshaft and
balance shaft in numerical sequence shown in
sheet 1 of 2.

c. Cleaning, Inspection, and Repair.

(1) Clean parts in accordance with paragraph
5-5 f.

(2) Inspect cams and journals for wear or
scoring.
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(3) Check runout of center bearing with
camshaft mounted on the end bearing surfaces.
Runout shall not exceed 0.002 inch.

(4) Inspect both faces of thrust washers. If
either face is scored or if thrust washers are worn
excessively, replace the washers. New thrust
washers are 0.208 to 0.210 inch thick.

(5) Inspect clearance between shafts and



bearings. Maximum clearance with worn parts is
0.008 inch. Bearings are available in 0.010 inch
and 0.020 inch undersize for use with worn or
reground shafts.
(6) Inspect all parts for cracks, breaks,
distortion, or any other defect.
d. Bearings. Remove and replace camshaft and
balance shaft bearings in the following sequence:

NOTE
The end bearing must be removed prior to
removing the intermediate bearings.

CAUTION
Note the position of the bearings in the
bore with respect to the notch in the
bearings. Replacement bearings must
be installed in the same position.
(1) Insert small diameter end of the pilot into

the end bearing as shown if_figure 7-42] sheet 1 of
2.
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Figure 7-42. Camshaft and balance shaft bearings, removal and installation (sheet 1 of 2).

7-88



NOTCH INBOARD AS SHOWN-
_—ALL BEARINGS THIS SIDE

30°

Figure 7-42. Camshaft and balance shaft bearings, removal and installation (sheet 2 of 2).
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(2) With unthreaded end of the shaft started
through the pilot, push the shaft through the block
bore until the end of the shaft snaps into remover.

(3) Drive the end bearing out of the cylinder
block. The nearest intermediate and center
bearings can be removed now in the same manner.
The larger diameter end of pilot will fit into the
cam shaft bore and is used when removing the other
end bearing and any remaining bearings.

(4) Install camshaft center and intermediate
bearings prior to installing end bearings. The
center, rear intermediate, and rear bearings are
installed in that order by pressing the bearings from
the rear to the front of the block. The front in-
termediate and front bearings are installed by
pressing the bearings from the front to the rear of
the block.

(5) To properly install the camshaft and
balance shaft bearings, refer t¢ figure 7-42, sheet 2
of 2, for location of notch in the bearings in relation
to the camshaft or balance shaft bore centerline in
the cylinder block. Camshaft and balance shaft
bearings are color coded on the side or end as
follows:

(a) End bearing—brown
(b) Intermediate bearing—orange
(c) Center bearing—white

(6) Insert pilot in the bore of the block as
shown in[figure 7-42.JUse the small end of the pilot
if an end bearing has been installed.

(7) Insert intermediate or center bearing into
the cam shaft bore and position correctly. Install
center bearing first.

(8) With unthreaded end of shaft started
through the pilot, push shaft through the entire
length of the block bore.

(9) Slide installer on the shaft until locating
pin registers with notch in the bearing. Slide in-
staller on the shaft with large diameter inserted into
the end of the block bore.

(10) Place spacer, thrust washer, plain washer,
and hex nut over threaded end of puller.

(11) Align shaft in such a way that a “C”
washer can be inserted in a groove in the shaft
adjacent to installer.

Section XVI.

7-39. General

The crankshaft is a one-piece steel forging in-
corporating all main and connecting rod bearing
journals. Complete static and dynamic balance of
the crankshaft has been achieved by coun-
terweights also incorporated into the shaft. End
thrust is controlled by thrust washers located at the
rear main bearing cap. Full pressure lubrication to
all connecting rod and main bearings is provided by
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CRANKSHAFT, MAIN BEARINGS, PULLEY, AND TIMING

(12) Place a “C” washer in the groove near the
end of the shaft and, using a suitable wrench on the
hex nut, draw the bearing into place until the “C”
washer butts up against installer and prevents shaft
from further movement.

(13) Insert pilot in bore of block as shown in
[figure 7-42 Jand install end bearings. Use small
diameter of the pilot if a bearing has been installed.

(14) Insert support in the bore in the opposite
end of the block. With unthreaded end of shaft
started through pilot, push the shaft through the
block and support.

(15) Place end bearing on installer and align
the notch in the bearings with pin on the installer.
Slide the installer and bearing on the shaft. Position
bearing correctly with the groove in the camshaft
bore.

(16) Place “C” washer in the end notch in the
shaft; pull shaft back until washer butts against the
installer.

(17) Place spacer, thrust washer, plain washer,
and hex nut over the threaded end of the shaft.
Using suitable wrench on the hex nut, draw the
bearing into place until shoulder on installer
prevents shaft from further movement.

(18) Install remaining end bearings in the
same manner.

e. Reassembly. Reassemble camshaft and
balance shaft in reverse numerical sequence shown
in[figure 7-471,1sheet 1 of 2.

f. Installation.

(1) Install camshaft and balance shaft in
reverse numerical sequence shown in[figure 7-41]
Use new gaskets. Refer to_paragraph 7-31 for gear
train timing.

(2) Install balance weights [para 7-34).

(3) Install flywheel housing and flywheel
7-32 and 7-31).

(4) Install the cylinder head [para 7-25).

(5) Install fan drive group [(para 4-6D),
thermostat housing[(para 4-67), fan assembly [(paral
4-66), and drive belts [(para 4-6b).

(6) Install the engine (para 5-9).

GEAR

drilled passages within the crankshaft and cylinder
block. Tapped holes are provided in the rear end of
the crankshaft for attaching the crankshaft to
prevent lubricating oil from escaping from the
crankcase. The seals also provide protection against
the entrance of dirt, dust, mud, or oil from the
external portion of the engine. The front oil seal is
pressed into the lower front cover. The rear oil seal
is pressed into the flywheel housing. The main



bearing shells are precision made and are
replaceable without machining. They consist of an
upper shell seated in each cylinder block main
bearing support and a lower shell seated in each
main bearing cap. The bearing shells are prevented
from endwise or radial movement by a tang at the
parting line at one end of each shell. The bearing
caps are numbered indicating their respective
positions and must always be reinstalled in their
original position. An oil hole in the groove of each
upper shell registers with an oil passage in the
cylinder block. Lubricating oil passes, under
pressure from the cylinder block by way of the
bearing shells to drilled passages in the crankshaft,
then to the connecting rods. The lower main
bearing shells have no oil grooves; therefore, the
upper and lower shells are not interchangeable. The
crankshaft thrust washers absorb the crankshaft
thrust. The lower halves of the two-piece washers
are doweled to the bearing cap, the upper half is not
doweled. The crankshaft pulley is secured to the
front end of the crankshaft by a special washer and
bolt. The crankshaft gear is keyed and pressed onto

. Bolt

. Retainer

. Pulley

. Bolt (10)

. Bearing cap (5)

. Thrust washer (4)
. Shell set (5)

1N Ut W N

the rear end of the crankshaft and drives the
camshaft gear through the idler gear.

7-40. Crankshaft, Main Bearings, Pulley, and

Timing Gear

a. Removal.

(1) Remove the engine [para 5-B).

(2) Remove the oil pan and oil pump assembly
and 7-29).

(3) Remove the flywheel and flywheel housing
(para 7-31 and 7-32).

(4) Remove the cylinder head [para 7-25).

(5) Remove connecting rod bearing caps[(para__|

7-42).

(6) Remove the main bearing caps [(para_7-]
45).

(7) Remove the pistons and connecting rods
(para_7-4p).

(8) Remove the crankshaft, including the
timing gear.

b. Disassembly.

(1) Disassemble crankshaft, main bearing,

pulley, and timing gear in numerical sequence

shown in[figure 7-43

ME 4310-345-14/7-43

8. Rear seal

9. Front seal

10. Timing gear
11. Key

12. Oil pump gear
13. Plug

14. Crankshaft

Figure 7-43. Crankshaft, main bearings, pulley, and timing gear, disassembly and reassembly.
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(2) Attach bar type puller to crankshaft gear
as shown in|figure 7-44] Turn the center screw of
the puller to remove timing gear from crankshaft.

TIMING
GEAR

REMOVING CRANKSHAFT TIMING GEAR
: ~WITH PULLER

Wl TH

INSTALLER

Figure 7-44. Crankshaft timing gear,
removal and installation.

(3) Thread the crankshaft pulley retainer bolt
in the end of the crankshaft. Attach the jaws of a
suitable gear puller behind the oil pump drive gear.
Locate the end of the puller screw in the center of
the pulley retainer bolt. Turn the puller screw and
remove the oil pump drive gear as shown in[_figureg
7-45.
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Figure 7-45. Oil pump drive gear, removal and installation,

(4) To remove oil seal from engine front cover,
support the forward face of the front cover on two
wood blocks next to the oil seal bore. Press or drive
the oil seal out of the cover and discard the oil seal.

(5) To remove oil seal from flywheel housing,
support the forward face of the flywheel housing on
two wood blocks next to the oil seal bore. Press or
drive the oil seal out of the flywheel housing and
discard the oil seal.



c. Cleaning, Inspection, and Repair.

(1) Clean all parts in accordance with
[paragraph 5-5 f.

(2) Clean out the oil passages thoroughly with
a stiff wire brush.

(3) Inspect keyways for evidence of cracks or
wear.

(4) If crankshaft shows evidence of excessive
overheating, replace the crankshaft.

(5) Inspect main bearing journals for ridging.
Remove ridges exceeding 0.0002 inch by working
crocus cloth, wet with fuel oil, around the journal.
If ridges are greater than 0.0005 inch, first use 120
grit emery cloth; then, 240 grit emery cloth to
finish, and wet crocus cloth to polish. If ridges are
greater than 0.001 inch, refinish crankshaft in
accordance with paragraph d below.

(6) Inspect oil seal journals for ridges, rough,
or grooved condition. Remove slight ridges with
emery cloth or crocus cloth in the same manner as
detailed above for main bearing journals. If ridging
is excessive, refer to paragraph d below and install
an oil seal sleeve on the crankshaft.

(7) Inspect crankshaft thrust surfaces for
excessive wear or grooving. If only slightly worn,
dress the surfaces with a dressing stone. Otherwise,
refinish crankshaft in accordance with paragraph d
below.

(8) Inspect oil pump drive gear and crankshaft
timing gear for worn or chipped teeth, cracks, or
any other defect.

(9) Support crankshaft on the front and rear
journals placed on V-blocks or in a lathe and check
alignment of adjacent intermediate main journals
with a dial indicator. Maximum runout must not
exceed 0.002 inch total indicator reading.

(10) Measure main and connecting rod
bearing journals. Measure journals at several places
so that taper, out-of-round, and bearing clearances
can be determined. Maximum connecting rod
journal-to-bearing shell clearance is 0.0045 inch.
Maximum main bearing journal-to-bearing shell
clearance is 0.0040 inch. Taper or out-of-round
shall not exceed 0.003 inch. If these clearances are
exceeded, refinish crankshaft in accordance with
paragraph d below.

(11) Inspect oil seals for nicks, cuts, distortion,
or any other defect.

(12) Inspect main bearing shells for scoring,
pitting, etching, and dirt grooving. If any of these
defects are detected, replace bearing shells.

(13) Measure thickness of main bearing shells
at a point 90° from the parting line. Minimum
thickness is 0.123 inch. If thickness is thinner,
replace bearing shells.

(14) Inspect pulley for cracks, breaks, chips,
or any other defect.

d. Refinishing Crankshaft. In addition to the
standard size main and connecting rod bearings,

0.002, 0.010, 0.020, and 0.030 inch undersize
bearings are available for use after the crankshaft is
reground. Regrind crankshaft as follows:

NOTE
The 0.002 inch undersize bearings are used only
to compensate for slight wear on crankshafts on
which regrinding is unnecessary.

(1) Compare the crankshaft journal
measurements taken during inspection with the
dimensions in_table 7-2 and_figure 7-46| and
determine the size to which the journals are to be
reground. Measurement of the crankshaft journals,
and comparison of these measurements to the
diameters required for various undersize bearings
shown in[figure 7-46]and [table 7-2] will determine
the size to which the crankshaft journals shall be
reground.
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Figure 7-46. Crankshaft journal dimensions.

Table 7-2. Crankshaft Bearing Selection

Bearing Connecting rod Main bearing
size journal diameter journal diameter
Standard 2.500 inches 3.000 inches

0.002 inch undersize

2.500 inches

3.000 inches

0,010 inch undersize 2.490 inches 2.990 inches
0.020 inchundersize 2.480 inches 2.980 inches
0.030 inch undersize 2.470 inches 2.970 inches

(2) 11 one or more main or connecting rod
journals require grinding, then grind all of the main
journals or all of the connecting rod journals to the
same required size.

(3) All journal fillets on the crankshaft must
have a 0.130 to 0.160 inch radius between the

7-93



crank cheek and the journal, and must not have any
sharp grind marks [(fig. 7-4F). The fillet shall blend
smoothly into the journal and the crank cheek, and
shall be free of scratches. The radius may be
checked with a fillet gage.

130"’ TO .160" RADIUS AVOID

SHARP
CORNERS
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Figure 7-47. Crankshaft journal fillets.

(4) Care shall be taken to avoid localized
heating which often produces grinding cracks. Cool
the crankshaft while grinding, using coolant
generously. Do not crowd the grinding wheel into
the work.

(5) Polish the ground surfaces to an 8-12
R.M.S. finish. The reground journals will be
subject to excessive wear unless polished smooth.

(6) If the thrust surfaces of the crankshaft are
worn or grooved excessively, they must be reground
and polished. Care shall be taken to leave a 0.130
to 0.160 inch radius between each thrust face and
journal [(fig, 7-47).

(7) Using crocus cloth smooth the edge of all
oil holes in the journa surfaces smooth to provide a
radius of approximately 3 / 32 inch.

(8) After grinding, inspect the crankshaft by
the magnetic particle method, Military
Specifiaction MIL-1-6868, or equivalent, to
determine whether cracks have originated due to
the grinding operation. Demagnetize the
crankshaft.

(9) Remove the plugs and clean the crankshaft
and the oil passages thoroughly with fuel oil. Dry
with compressed air and reinstall the plugs.

(10) When a reground, or a new, crankshaft is
installed, allnew main and connecting rod bearing
shells and new thrust washers must be installed.
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Select thrust washer from[fable 7-3, main bearings
from [fable 7-4] and connecting rod bearings from
[table 7-5

Table 7.3. Thrust Washer Selection

Normal Thrust washer thicknesg

_ size Minimum Maximum
Standard 0.1190 inch 0.1220 inch
0.005 inch oversize 0.1255 inch 0.1270 inch
0.010 inch oversize 0.1300 inch 0.1320 inch

Table 7-4. Main Bearing Selection

Normal size Minimum new Crankshaft main
of bearing bearing shell .bearing journal .
thickness diameter

Standard 0.1245 inch | 2.999—3.000 inches
0.002 inch undersize | 0.1255inch | 2.997—2.998 inches
0.010 inch undersize 0.1295inch | 2.989—2.990 inches
0.020 inch undersize | 0.1345 inch 2.979—2.980 inches
0.030 inch undersize | 0.1395 inch 2.969—2.970 inches

Table 7-5. Connecting Rod Bearing Selection

: Minimum new Crankshaft connecting
N:fmb?;li,s,';e bearing shell rod journal
thickness diameter

Standard 0.1245 inch 2.499—2.500 inches

0.002 inch undersize 0.1255 inch 2.497—2.498 inches

0.010 inch undersize 0.1295 inch | 2.489—2.490 inches

0.020 inch undersize 0.1345 inch 2.479—2.280 inches

0.030 inch undersiz 0.1395 inch: | 2.469—2.470 inches

(11) Oil seal sleeves. If excessive wear or
grooving is present on the oil seal journals, install
an oil seal sleeve to provide a replaceable wear
surface for the seals. An oversize oil seal will then
be required for use with the sleeve. Install oil seal
sleeves as follows:

(a) Using crocus cloth, remove high spots
from the rear oil seal contact surface of the
crankshaft.

(b) Coat the area of the shaft where the
sleeve will be positioned with shellac or an
equivalent sealant.

(c) Drive the sleeve squarely on the shaft
with crankshaft rear oil seal sleeve installer. [(fig. 7-]
48.)

(d) Wipe off any excess sealant.
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C USE OF FRONT OIL SEAL SLEEVE ON
GROOVED CRANKSHAFT

Figure 7-48. Qil seal deeves, installation.

(e) Using crocus cloth, remove high spots
from the front oil seal contact surface of the
crankshaft.

(f) Coat the area of the shaft where the
sleeve will be positioned with shellac or an
equivalent sealant.

(g) Position the sleeve on the crankshaft

with the radius on the sleeve facing away from the
engine.

(h) Press the sleeve squarely on the
crankshaft with front oil seal sleeve installer and
the crankshaft pulley retaining bolt.[(fig. 7-4B)

(i) Wipe off any excess sealant.

(1) To remove a worn sleeve, peen the sleeve
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until it stretches sufficiently so that it can be slipped
off of the shaft.
e. Reassembly.
(1) Reassemble oil seal in flywheel housing
using installer as follows:

(a) Support the inner face of the flywheel
housing in an arbor press.

(b) Coat the outside diameter of the oil seal
with a non-hardening sealant.

CAUTION
Keep the lip of the oil seal clean and free
of scratches.

(c) Apply grease to the lip of the oil seal.
Position the seal in the flywheel housing bore with
the lip of the seal pointing toward the inner face of
the housing.

(d) Press the oil seal into the flywheel
housing until the seal is flush with the outside face
of the housing.

() Remove all excess sealant from the
housing and the seal.

(2) Reassemble oil seal in engine front cover
using installer as follows:

(a) Coat the cover bore or outside diameter
of the seal with a non-hardening sealant.

(b) Apply grease to the lip of the oil seal.
Position the seal in the cover with the lip of the seal
pointing toward the inner face of the cover.

(c) Place the cover in an arbor press with
inner face down. Press the oil seal into the cover
until the seal is flush with the outside face of the
cover.

(3) Reassemble the oil pump drive gear on the
crankshaft as follows:

(a) Lubricate the inside diameter of the oil
pump drive gear with engine oil. Start the new gear
straight on the crankshaft. Reassembly of used gear
is not recommended.

(b) Position drive gear installer over the end
of the crankshaft and against the drive gear and
force the gear in place as shown in_figure 7-44]
When the end of the bore in the tool contacts the
end of the crankshaft, the drive gear is correctly
positioned.

(c) Check the press fit (slip torque) with a
tool. The drive gear shall not skip on the crankshaft
at 100 Ib-ft torque.

CAUTION
Do not exceed this torque. If the gear
slips on the shaft, install another oil
pump drive gear.
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(4) Reassemble crankshaft timing gear on rear
end of crankshaft as follows:

(a) Install key in crankshaft keyway.

(b) Start the timing gear over the end of the
crankshaft with the timing marks on the outer rim
of the gear facing out and keyway of gear aligned
with key in crankshaft. Place installer against the
rear face of the timing gear and drive the gear up
against the shoulder on the crankshaft as shown in
figure 7-44

(5) Reassemble crankshaft, main bearings,
and pulley in reverse numerical sequence shown in

f. Installation.

(1) Install upper grooved bearing shells in the
block. If old bearing shells are to be used again,
install them in the same location from which they
were removed.

(2) Apply clean engine oil to all crankshaft
journals and install the crankshaft in place so that
the timing marks on the crankshaft timing gear and
idler gear match correctly [(para 7-3b).

(3) Install upper half of crankshaft thrust
washers on each side of the rear main bearing
support and the doweled lower halves on each side
of the rear main bearing cap. The grooved side of
he thrust washers must f ward the cranksh
thrust surfaces.

(4) Install lower bearing shells in bearing caps.
If old bearing shells are to be used again, install
each in the same bearing cap from which they were
removed. Lubricate the cap bolt threads and bold
head contact surface with a small quantity of
International Compound No. 2, or equivalent.
Install bearing caps and draw the bolts up snug.
Rap the caps sharply with a soft hammer to seat
them properly.

(5) Tighten the bearing cap bolts uniformly
starting with the center cap and working alternately
toward both ends of the block. Tighten to 120-130
Ib-ft torque. Rotate crankshaft to make certain that
it rotates freely.

(6) Check crankshaft end play by moving the
crankshaft toward a dial indicator setup as shown
in[figure 7-49 With a screwdriver of pry bar. Keep a
constant pressure on the pry bar and set the dial
indicator at zero. Remove the pry bar from this
position and insert the pry bar on the other side of
the bearing cap. Force the crankshaft in the op-
posite direction and note the amount of end play on
the dial. Endplay shall be 0.004 to 0.011 inch with
new parts or maximum of 0.018 inch with used
parts. ’
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Figure 7-49. Checking crankshaft end play.

(7) Install pistons and connecting rods [(para
).

(8) Install connecting rod bearing caps [(pard
[(7-22).

(9) Install cylinder head [para_7-2b).

(10) Install flywheel housing and flywheel
and 7-31).

(11) Install the oil pump assembly and oil pan
and 7-28).

(12) Install the engine (para 5-9).

section XVII. CONNECTING RODS, PISTONS, PISTON RINGS,
AND CYLINDER LINERS

7-41. General.

The connecting rods are forged steel, “1” section
type, with a closed hub at the upper end and a cap
at the lower end. The rod is drilled to provide
lubrication passage to the piston pin at the upper
end and is equipped with an oil spray nozzle for
cooling the underside of the piston head. A bushing
is pressed into each side of the rod at the upper end.
A cavity between the inner ends of these bushings
forms a duct around the piston pin. A portion of the
oil from this duct lubricates the piston pin and
bushings; the remainder of the oil is forced out of
the spray nozzle. The piston pin floats in both the
piston and connecting rodbushings. The pistons are
trunk type, malleable iron, plated with a protective
coating of tin. The top of the piston forms the
combustion chamber bowl and is so designed to
compress the air in close proximity to the fuel
spray. In addition to cooling by oil spray on un-
derside of head, the pistons are cooled by fresh air
from the blower to the top of the piston and in-
directly by the water jacket around the cylinder.
Two bushings are pressed into the piston to provide
a bearing for the floating piston pin. The piston pin
is retained in the piston, and the hole in each side
of the piston sealed, by a steel retainer on each side

of the piston. Each piston is fitted with six piston
rings. Four compression rings are placed above the
piston pin and two oil control rings placed below
the pin to scrape off excess lubricating oil from the
cylinder liner walls. The cylinder liners are the
replaceable wet type and are a slip fit in the
cylinder block. The liners are inserted in the
cylinder bores from the top of the cylinder block.
The flange of each liner rests on a counterbore in
the top of the block. A synthetic rubber seal ring,
recessed in the cylinder block bore, is used between
the liner and the block to prevent water leakage
into the air box. The upper portion of the liner is
directly cooled by water surrounding the liner. The
center portion of the liner is air cooled by the
scavenging air which enters the cylinder through
eighteen equally spaced ports. The angle of the
ports in the cylinder liner creates a uniform swirling
motion to the intake air as it enters the cylinder.
This motion persists throughout the compression
stroke and facilitates scavenging and combustion.

7-42. Connecting Rods, Pistons, and, Piston
Rings
a. Removal.

(1) Remove the engine [para_5-b).
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(2) Remove the cylinder head [[para 7-2b).

(3) Remove the oil pan [(para 7-2B).

(4) Remove the carbon from the upper inner
surface of the cylinder liner.

(5) If there is a ridge in the cylinder liner at
the top of the piston ring travel, remove the ridge
with a ridge cutter.

NOTE
Move the piston to the bottom of its travel and
place a cloth on top of the piston to collect the
cuttings.

(6) After ridge is removed, turn the
crankshaft until the piston is at the top of its stroke
and carefully remove the cloth and the cuttings.

(7) Remove the connecting rod bearing cap
and lower bearing shell. Push the piston and rod

assembly out through the top of the cylinder block.

(8) Reassemble bearing cap and bearing shell
to the connecting rod until ready for disassembly.
b. Disassembly.

(1) Secure connecting rod in a vise equipped
with soft jaws and remove the piston rings with ring
removing tool.

(2) Punch a hole through the center of one of
the piston ring retainers with a narrow chisel or

punch and pry the retainer from the piston. Take
care not to damage piston or bushings.

(3) Disassemble connecting rod, piston, and
piston rings in numerical sequence shown in[figure
7-50.

c. Cleaning, Inspection, and Repair.

(1) Clean all parts in accordance with
[paragraph 5-5 f.

. Fire ring
Chrome ring (3)
QOil ring half (2)
Oil ring half (2)
. Expander (2)
Retainer (2)
Pin

Piston

Bushing (2)

10. Nut (2)

11. Bolt (2)

12. Cap

14. Shell set

14. Bushing (2)

15. Nozzle

16. Rod

©XPXNoGOr®DNE
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Figure 7-50. Connecting rod, piston, and piston rings.
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(2) Wire brush the top of the piston and ring
grooves, with care, to remove hard carbon deposits.
Clean ring grooves with a suitable tool or piece of
an old ring ground to a bevel edge. Clean oil return
holes in the piston skirt with care to avoid enlarging
holes.

(3) Inspect piston for scoring, evidence of
overheating, cracks, damage to ring grooves, or any
other defect.

(4) Inspect all piston rings for cracks, breaks,
or any other defect.

6993-485 Karen W. p. 451-455

(5) Inspect and measure piston pin and piston
pin bushings. The piston pin-to-bushing clearance
shall not exceed 0.010 inch.

(6) Repair piston pin bushings in the following
manner:

(@) Place piston in a holding fixture so that
bushing bores are aligned with the hole in the
fixture base.

(b) Drive each bushing from the piston with
bushing remover and handle as shown in figure 7-1
51.
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Figure 7-51. Piston pin bushings, removal and installation.
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(c) Place the spacer in the counterbore in
fixture, small end up.
(d) Place the piston on the fixture so that the
spacer protrudes into the bushing bore.
(e) Insert installer in a bushing; position
bushing and installer over the lower bushing bore.
NOTE

Locate the bushing joint toward the bottom of the
piston.

(f) Insert handle in bushing installer and
drive the bushing in until it bottoms on the spacer.

(9) Install the second bushing in the same
manner.

(h) Clamp reaming fixture in a vise. Insert
guide bushing in the fixture and secure it with the
setscrew.

(i) Place piston in the fixture and insert the
pilot end of the reamer through the clamping bar,
bushings, and into the guide bushing.

(J) Tighten wing nuts securely, with piston
fixture and reamer aligned.

(k) Ream the bushings by turning the
reamer in a clockwise direction only, when reaming
or withdrawing the reamer. Use only moderate
pressure.

() Withdraw reamer and remove the piston
from the fixture. Blow out the chips and check the
inside diameter of the bushings. The inside
diameter shall be 1.3775 to 1.3780 inches.

(7) Repair connecting rod bushing and spray
nozzle in the following manner:

(&) Clamp the upper end of the connecting
rod in holder so that the bore in the bushing is
aligned with the hole in the base. Refer to@h]
52.

(b) Set bushing remover in the connecting
rod bushing, insert handle in the remover and drive
the bushings from the rod.
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Figure 7-52. Connecting rod bushings and spray nozzle, removal and installation.

(c) If necessary to replace spray nozzle,
replacement is accomplished with bushings
removed as described above; then, place the
connecting rod, nozzle remover, and a short sleeve

in an arbor press as shown in[figure 7-52|

NOTE
The orifice in the lower end of the drilled passage
in the rod is not serviced separately, and it is not
necessary to remove it when replacing the spray
nozzle.
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(d) Press the spray nozzle out of the con-
netting rod.

(e) Start the new spray nozzle, with holes
positioned as shown in[figure 7-52, straight into the
counterbore in the top of the rod.

(f) Support the rod in an arbor press. Place a
short, 3/8 inch inside diameter sleeve on top of the
spray nozzle and under the ram of the press.

(g) Press the spray nozzle into the rod until
it bottoms in the counterbore.



(h) To install connecting rod bushings,
clamp upper end of the rod in holder so that the
bore for the bushings align with the hole in the base
of the holder.

(i) Start a new bushing straight into the bore
of the rod.

NOTE
When installing a bushing in the rod, locate the

bushing joint at the top of the rod, refer to-figure
7-52.

(J) Insert installer in the bushing. Insert
handle in the installer and drive the bushing into
the rod until the flange of the installer bottoms on
the rod.

(k) Turn the connecting rod over in the
holder and install the second bushing in the same
manner.

(1) Clamp reaming fixture in a vise. Place
the crankshaft end of the rod on the arbor of the
fixture. Tighten the nuts on the cap bolts to 40-45
Ib-ft torque.

(m) Install the front guide bushing in the
fixture (pin end out). Install spacer in the fixture.

(n) Align upper end of the rod with the hole
in the reaming fixture.

(0) Install the rear guide bushing on the
reamer. Slide the reamer and bushing into the
fixture.

(p) Turn the reamer in a clockwise direction
only, when reaming or withdrawing the reamer.

(q) Remove the reamer and the connecting
rod from the fixture, blow out the chips and
measure the inside diameter of the bushings. The
diameter shall be 1.3760 to 1.3765 inches.

(8) Fitting piston. Piston and cylinder liner
measurements should be taken at room tem-
perature (70° F) as follows:

(a) Measure piston skirt diameter. The
diameter of a new piston from a point 1.750 inches
from the top to the bottom of the piston is 3.8693 to
3.8715 inches, except near the piston pin bore. The
inside diameter of a new cylinder liner is 3.8752 to
3.8767 inches. Therefore, with new parts, piston-
to-liner clearance is 0.0037 to 0.0074 inch and
shall not exceed 0.010 inch with used parts.

(b) Check piston-to-liner clearance in four
places, 90° apart, while holding the piston upside
down in the cylinder liner as shown in[_figure 7-53|
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Figure 7-53. Pistons and piston rings, fitting to cylinder liner.
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(c) Use a feeler gage to check clearance. Use
a spring scale attached to feeler gage to measure
force in pounds required to withdraw feeler gage.

(d) The clearance will be 0.001 inch greater
than the thickness of feeler gage used, i.e., a 0.004
inch gage will indicate 0.005 inch clearance when it
withdraws at a pull of six pounds. The gage must be
perfectly flat and free of nicks and bends.

(e) Remove any burrs causing binding with
a fine hone (flat hone preferred).

(9) Fitting piston rings. Use new piston rings
whenever a piston is removed for inspection or
replacement. Check piston ring gap and side
clearance as follows:

(a) Insert one ring at a time into the cylinder
liner to a depth within the normal area of ring
travel. Use a piston to push the ring down to be sure
it is parallel with the top of the liner. Measure the

ring gap with a feeler gage as shown if_figure 7-53I

Ring gap specifications are:

Compression rings . ............. 0.0200 to 0.0360 inch
Wear limit .................... 0.060 inch

Oil rings ....................... 0.0100 to 0.250 inch
Wear limit .................... 0.044 inch

(b) If ring gap is below limits, the gap may
be increased by filing or stoning the ring in a
direction from the outside surface of the ring
toward the inside surface. This will prevent
chipping or peeling of the plating. The ends of the
ring shall remain square and the chamfer shall be
approximately 0.015 inch on the outer edge.

(c) Check the ring clearances in the piston
grooves as shown ir[_figure 7-53] Ring clearances
shall be as follows:

Top compression (fire) ring . . . . . . .. 0.003-0.006 inch
Wear limit....................... 0.012 inch

Second compression ring ........ 0.007-0.010 inch
Wear limit...................... 0.014inch

Third and Fourth compression ring ....... 0.005-0.008 inch
Wear limit . . . ... ... ... ... ... 0.013 inch

Upper and lower oil control ring . . . . 0.0015-0.0055 inch
Wear limit . ..................... 0.008 inch

d. Reassembly.

(1) Reassemble connecting rods, pistons, and
piston rings in reverse numerical sequence shown in
[figure 7-50 Jand the following specific procedures.

(2) Apply clean engine oil to the piston pin and
bushings. Rest the piston in holding fixture with
piston pin hole perpendicular to the fixture.

(3) Place a new piston pin retainer in the
piston. Place the crowned end of installer on the
retainer and strike the tool with a hammer just hard
enough to deflect the retainer and seat it evenly.

CAUTION

Do not drive too hard on the retainer or

the bushing may be moved inward and

result in reduced piston pin end
clearance.

(4) Reassemble piston pin into the piston and

upper end of the connecting rod. Install the second
retainer as outlined above.

(5) Check piston pin end clearance by cocking
the connecting rod on the pin and shifting the pin in
its bushing.

(6) To check the retainers for proper sealing,
place the piston and connecting rod assembly
upside down on a bench. Pour clean fuel oil in the
piston to a level above the piston pin bosses.

(7) Dry the external surfaces of the piston in
the area around the retainers and allow the fuel oil
to set for approximately fifteen minutes.

(8) Check for seepage of fuel oil around the
retainers. If leakage occurs, install new retainers.

(9) Empty fuel oil from the piston, dry the
parts with compressed air and lubricate the piston
pin with clean engine oil.

(10) Lubricate the piston rings and piston with
clean engine oil. Assemble the compression rings on
the piston with ring tool. Stagger the ring gaps
around the piston.

(11) Install the oil control rings by hand, with
the scraping edge of each ring down, as follows:

(a) Install an expander in the upper oil ring
groove, being careful not to overlap the ends.
CAUTION

must be completely
seated in the oil ring groove. The ends

of the expander can very easily be

overlapped. If this occurs, the oil

control rings will protrude slightly and

be broken when the ring compressor is

installed over the piston, or when the

piston and rod assembly is installed in
the cylinder liner.

(b) Install the top oil ring with the gap 180°
from the ends of the expander. Recheck the ends of
the expander to make certain that they are not
overlapped.

(c) Install the bottom oil ring with the gap
45° from the gap of the top oil ring. Recheck the
ends of the expander for overlapping.

NOTE

Do not, at any time, cut off or grind the ends of the

oil ring expander to prevent the ends from

overlapping. Cutting or grinding the ends will

decrease the tension on the oil control rings.

(d) Install the second set of oil control rings
and expander in the same manner as described
above.

e. Installation.

(1) Remove connecting rod bearing cap and
lower bearing shell.

(2) Install connecting rod and piston assembly
into the proper cylinder as indicated by the
marking on bearing cap.

(3) Rotate the crankshaft until the connecting
rod journal for the particular cylinder is at the
bottom of its travel. Wipe the journal clean and
lubricate with clean engine oil.

The expander

7-105



(4) Lubricate the connecting rod bearing shells
with clean engine oil and push or pull the piston
and connecting rod assembly down until upper
bearing shell seats firmly on the crankshaft journal.

NOTE
Make certain that the identification number on

the connecting rod is facing the serial number side
of the engine block.

(5) Assemble the lower bearing shell and rod
bearing cap on the connecting rod with the number
on the cap and the rod adjacent to each other.
Tighten the nuts on the connecting rod bolts to 40-
45 |b-ft torque.

(6) Check the connecting rod side clearance.
The clearance between the side of the rod and the
crankshaft shall be 0.006 to 0.012 inch.

(7) Install the oil pan [(para 7-2B).

(8) Install the cylinder head [para 7-25).

(9) Install the engine (para 5-9).

7-43. Cylinder Liners
a. Removal.

(1) Remove connecting rods, pistons, and
piston rings [(para 7-4P).

(2) Remove the cylinder liners from the block
as shown in[figure 7-54 Jand the following steps:

Figure 7-54. Removing cylinder liner.
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(a) Using liner removing tool, slide the lower
puller clamp up the puller rod and off its tapered
seat. Cock the clamp so it will slide down through
the liner. The clamp will drop back onto its seat in
a horizontal position after it clears the bottom of the
liner.

(b) Slide the upper puller clamp down
against the top edge of the liner.

(c) With the tool in place, strike the upset
head on the upper end of the puller rod a sharp
blow with the puller weight, thus releasing the liner.
Remove the liner.

(d) Remove the cylinder liner seal ring from
the groove in the cylinder block bore.

b. Cleaning, Inspection, and Repair.

(1) Clean cylinder liner in accordance with
f

(2) Inspect cylinder liner for cracks, excessive
scoring, chipping or nicks on sealing flange.

(3) Install the liner in the cylinder block and
measure inside diameter of liner at the various
points shown in[figure 7-55] If taper exceeds 0.002
inch or the out-of-round exceeds 0.0.03 inch, replace
the liner. Use dial bore gage which has a dial in-
dicator calibrated in 0.0001 inch increments. Set
the gage on zero with a master ring.

NOTE
A dial bore gage master setting fixture may be
used in place of a master ring.



 CHECKING DISTANCE OF LINER FLANGE
BELOW TOP FACE OF BLOCK

Figure 7-55. Cylinder liner inspection.

(4) Honing used cylinder liner. If the taper or (a) Place the liner in appropriate fixture (a
out-of-round do not exceed the limits, hone the liner scrap cylinder block makes an excellent honing
to remove any step or ridge at the top of the ring fixture).
travel and to remove the glaze caused by rubbing (b) Work the hone, equipped with 120 grit
action of the piston rings in the following manner. stones, up and down the full length of the liner a
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few times so a “criss-cross” pattern with the hone
marks on a 45° axis will result.

(c) After honing, remove liner from fixture
and clean thoroughly. Dry with compressed air and
check entire surface for burrs. The liner must
conform to the same limits on taper and out-of-
round as a new liner. Piston-to-liner clearance shall
be within the specified limits_(table 51).

(5) Inspecting new cylinder liner. Install new
cylinder liner and measure as described in step 3
above. Dimensions for a new liner are:

Inside diameter . . . . . . . 3.8752 to 3.8767 inch
Straight from top to

bottom within . . . . . .. 0.001 inch total indicator reading
Round within . . . . . . . 0.002 inch total indicator reading

Piston-to-liner clearance 0.0037 to 0.0074 inch

NOTE
Do not modify the surface finish in a new liner.
The liner is properly finished at the factory and
any change will adversely affect the seating of the
piston rings.

(6) Fitting cylinder liner in cylinder block
bore. Check the fit of each cylinder liner with
respect to flange seat as follows:

(@) Clean the inside and outside of the liner,
and the cylinder block bore and counterbore
thoroughly. Slide the liner into the block until the
liner flange rests on the bottom of the counterbore
in the block.

CAUTION
Do not drop or slam the liner flange
against the bottom of the counterbore in

the block.
(b) Tap the liner lightly with a soft hammer
to make certain the liner flange seats on the bottom
of the counterbore.

7-108

(c) Clamp the liner in place with holddown
clamp and measure the distance from the top of the
liner flange to the top of the block with dial in-
dicator set. Refer to[figure 7-55.] The top of the liner
flange shall be 0.0465 to 0.050 inch below the top
of the block, and there shall not be more than
0.0015 inch difference between any two adjacent
liners when measured along the cylinder
longitudinal center line. If the above limits are not
met, install the liner in another bore and recheck, or
use another liner.

(d) Matchmark the liner and the block with
chalk or paint, so the liner may be reinstalled in the
same position in the same bore. Place the match-
mark on the engine serial number side of the
block. Remove the holddown clamp and the liner.

c. Installation.

(1) Assemble connecting rod, piston, and
piston rings (pbara 7-42]d). Apply clean engine oil to
the piston, rings, and the inside of the piston ring
compressor.

NOTE

Inspect the ring compressor for nicks or burrs,

especially at the non-tapered inside diameter end.

Nicks or burrs on the inside diameter of the

compressor will result in damage to the piston

rings.

(2) Place the piston ring compressor on a wood
block (tapered end up).

(3) Position (stagger) the piston ring gap
properly on the piston. Make certain that the oil
ring expanders are not overlapped.

(4) Start the top of the piston straight into the
ring compressor; push the piston down until it
contacts the wood block. Refer to Operation 1,

L figure /-56. |



OPERATION 2

_INSTALLING PISTON AND CONNECTING
'ROD ASSEMBLY IN RING COMPRESSOR
~ AND CYLINDERLINER

ROD, AND LINER ASSEMBLY
IN CYLINDER BLOCK

Figure 7-56. Connecting rod, piston,
; and cylinder liner installation.

(5) Note the position of the matchmark on the
liner and place the liner on the wood block.

(6) Place the ring compressor and piston and
rod assembly on the liner, so the numbers on the

rod and cap align with the matchmark on the liner,

refer to Operation 2, [figure 7-56]

NOTE

The numbers on the side of the rod and cap

identify the rod with the cap and indicate the

particular cylinder in which they were used. If

new service connecting rod is to be used, the same

identification numbers shall be stamped or etched

in the same location as on the connecting rod that

was replaced.

(7) Push the piston and rod assembly down
into the liner until the piston is out of the ring
compressor.

CAUTION

Do not force the piston into the liner.

The peripheral abutment type ex-

panders apply considerably more force

on the oil ring than the standard ex-

pander. Therefore, extra care during

loading operation shall be taken to
prevent ring breakage.

(8) Remove the connecting rod cap and the
ring compressor.

(9) Push the piston down into the liner until
the compression rings pass the liner ports.

(10 ) Make certain that the seal ring grooves in
the cylinder block are clean. Install the seal rings.

(11) Apply hydrogenated vegetable type
shortening or permanent type antifreeze solution to
the inner surface of the seal ring.

(12) If any of the pistons and liners are already
in the engine, use holddown clamps (fig. 7-55) to
retain the liners in place when the crankshaft is
rotated.

(13) Rotate the crankshaft until the con-
netting rod journal of the particular cylinder being
worked on is at the bottom of its travel. Wipe the
journal clean, and lubricate it with clean engine oil.

(14) Install the upper bearing shell in the
connecting rod. Lubricate the shell with clean
engine oil.

(15) Hold the piston, rod, and liner in line with
the cylinder block bore m}so the iden-
tification number on the rod is facing the serial
number side and align the matchmarks on the liner
and block. Slide the entire assembly into the block
bore and seal rings, being careful not to damage the
seal rings.

(16) Pull or push the piston and connecting
rod shown until the upper bearing shell seats firmly
on the crankshaft journal. Use care so the bearing
shell is not dislodged from the rod.

(17) Install lower connecting rod bearing shell
in rod cap and install the bearing caps as described
in[paragraph 7-42]e.

(18) Remove the liner holddown clamps.

(19) Install the cylinder head[(para. 7-25).

(20) Install the engine [(para. 5-9).
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Section XVIII.

CYLINDER BLOCK, AIR BOX DRAIN,

AND END PLATE

7-44. General

The cylinder block is a one-piece casting which
forms the main structural part of the engine.
Transverse webs provide rigidity and strength and
ensure alignment of the block bores and bearings
under load. The block is bored to receive
replaceable wet-type cylinder liners. A water jacket
surrounds the upper half of each cylinder liner. The
water jacket and air box are sealed off by a seal ring
compressed between the liner and a groove in the
block. The camshaft and balance shaft bores are
located near the top of the block on opposite sides.
The upper halves of the main bearing supports are
cast integeral with the block. The main bearing
bores are line-bored with the bearing caps in place
to ensure longitudinal alignment. Drilled passages
in the block carry the lubricating oil to al moving
parts of the engine, eliminating external piping, An
opening in the side of the block opposite the blower

permits access to the air box and inspection of the
pistons and rings through the air inlet ports. An air
box drain is provided to drain off collected con-
densate from the air box. This condensate is
removed by the air box pressure through the drain
tube. The top surface of the block is grooved to
accommodate a block-to-head seal ring. Each water
‘or oil hole is counterbored to provide for individual

seal rings. Each cylinder liner is retained in the
block by a flange at its upper end, which seats in
the counterbore in the block bore. An individua
compression gasket is used at each cylinder.
When the cylinder head is installed, the individual
gaskets and seal rings compress sufficiently to form
a tight seal between the head and the block. A flat
steel plate is bolted to the rear end of the cylinder
block to provide a means of attaching the flywheel
housing.

7-45. Cylinder Block, Air Box Drain, and End
Plate
a. Removal and Disassembly.

(1) Remove the engine[(para. 5-9).
(2) Remove the generator

(3) Remove the starting motor E@)
10).

(4) Remove the fuel pump and drive[{para. 7- |

(5) Remove the governor assembly (para_7- ]

12).
(6) Remove the engine oil cooler[{para. 7-16).
(7) Remove the fresh water pump and idler
pulley assemblies[(para_7-18 and 7-19).

(8) Remove the fan drive groupl[(para_4-69).
(99 Remove the primary fuel filter assembly

(para.4-83).
(10) Remove the secondary

assembly [(para. 4-84).
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fuel filter

(11) Remove the engine oil filter assembly
(para_4-89).

(12) Remove the exhaust manifold[{para.4- |
101).

(13) Remove the blower and blower drive
support[(para. 7-2P and 7-23).

(14) Remove the cylinder head [[para 7-2b).

(15) Remove the oil pan and oil pump
assembly and 7-29).

(16) Remove the flywheel and flywheel
housing [(para 7-31 and 7-32).

(17) Remove the balance weights [para 7-34).

(16) Remove the camshaft and balance shaft
(para 7-39).

(19) Remove the crankshaft, main bearings,
pulley, and timing gear [(para 7-4D).

(20) Remove connecting rods, pistons, and
cylinder liners[(para 7-42 and 7-43).

(21) Remove the air box drain, end plate,
inspection covers, and other cylinder block com-
ponent parts in the numerical sequence shown in

[figure 7-57]

b. Cleaning, Inspection, and Repair.

(1) Make certain that all plugs, except cup
plugs, have been removed, Scrape all old gasket
material from the block.

(2) Clean the, block with live steam. Make
certain that the oil galleries, air box floor, and air
box drain openings are thoroughly cleaned. Dry the
block with compressed air.

KEY to figure 7:57:
. Thrust washer

. ldler gear

. Bearing

. Bolt

. Hub

. Thrust washer

. Bolt (13)

. Lockwasher (13)

. End plate

10. Gasket

11. Nut

12. Drain

13. Elbow

14. Bolt (6}

15. Lockwasher (6)

16. Cover

17. Gasket

18. Bolt (2) .

19. Lockwasher (2)

20. Cover

21. Gasket

22. Draincock

23. Dowel (4)

24, Plug, 1 /8" (6)

25. Plug, 1 /4"

26. Plug, 5/8" (2)

27. Cylinder block

O OO0 WA
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Figure'7-57. Cylinder block, air box drain, and end plate, disassembly and reassembly.
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(3) Inspect the block for cracks or leaks by
pressure testing in accordance with one of the
following two methods. Make a cover for the top of
the block from 1 / 2 inch steel plate to cover all of
the cylinder bores. Use the cover with the cylinder
liner compression gaskets and water hole seal
gaskets. Use water hole cover plates and gaskets to
seal water inlet openings in the side of the block.
Drill and tap one of the cover plates to provide for
an air line so the water jacket can be pressurized.
Refer to[figure 7-58|

Figure 7-58. Cylinder block pressure test setup.

(&) Method A. Use this method when a
water tank large enough to accommodate the
cylinder block is available. Install new cylinder
liner seal rings in the liner seal ring grooves.

1. Apply a light coating of permanent type
antifreeze solution to the seal rings.

2. Slide cylinder liners into the block,
being careful not to roll or damage the seal rings.
Install new compression gaskets and water hole seal
rings in the counterbores in the top surface of the
block.

3. Secure the sealing plate on the top of
the block with 5 / 8”-11 bolts and flat washer.

4. Install the water hole cover plates and
gaskets on the sides of the block.

5. Immerse the cylinder block in a tank of
water heated to 180°—200° F., for a period of
twenty minutes.

6. Attach an air line to the water hole
plate and apply 80— 100 PSI air pressure to the
water jackets and observe the water in the tank for
bubbles which will indicate cracks or leaks.

7. Remove the block from the water tank.
Relieve the air pressure, remove the plates, seals,
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gaskets, and liners. Blow out all passages in the
block with compressed air.

8. Dry cylinder liners with compressed air
and coat them with clean engine oil to prevent rust.

(1) Method B. Use this method when large
water tank is not available. Prepare the block for
testing as described for Method A. Before installing
the sealing plate on top of the block, fill the water
jacket with a mixture of water and one gallon of
permanent type anti-freeze. The antifreeze will
penetrate small cracks and its color will aid in
detecting their presence.

1. Install the top plate and water hole
covers as outlined in Method A.

2. Apply 80—100 PSI air presssure to the
water jacket and maintain this pressure for at least
two hours.

3. At the end of this test period, examine
the cylinder bores, air box, oil passages, crankcase,
and exterior of the block for water and antifreeze
mixture, which will indicate the presence of cracks.

4. Relieve the air pressure, remove the
plates and drain the water jacket. Remove the
liners and seal rings and blow out all of the passages
in the block with compressed air.

5. Dry the liners with compressed air and
coat with clean engine oil to prevent rust.

(4) Inspect the top of the block for flatness
with an accurate straight edge and a feeler gage.
The surface shall not vary more than 0.003 inch
transversely and not more than 0.007 inch
longitudinally.

(5) Inspect the cylinder block bores as follows:

(a) Inspect liner seal ring grooves and
lands for evidence of pitting and erosion. Two

grooves are provided; however, a liner seal ring is
required in the upper groove only. The lower
groove is provided for the seal ring if inspection
reveals defects in the upper groove. If both grooves
are defective, the block shall be replaced.

(b) Measure the entire bore of each cylinder
with a bore gage which has a dial indicator
calibrated in 0.0001 inch increments. Refer to
[figure 7-59.]Use a dial bore gage setting tool to
preset the bore gage to zero. Measure each bore at
the positions indicated irl_figure 7-59] on axis 90°
apart. If the diameter at position “A” does not
exceed 4.5235; at position “B”, 4.4900 (and a
sealing problem has not occured); at postions
“C” and “D”, 4.3595, the block may be reused.
Also, the taper and out-of-round shall not exceed
0.0015 inch.

(6) Inspect the main bearing bores as follows:

(a) Lubricate the threads and the underside
of each bolt head with a small amount of In-
ternational Compound No. 2, or equivalent. Install
the bearing caps and tighten the bolts to t
specified torque of 120-130 Ib-ft.



‘A LOCATION OF BLOCK BORE SEAL
4 RING GROOVE

~ MEASURE INSIDE DIAMETER OF BLOCK
| BORE AT PLACES A, B, C AND D ON-
“XZ AND “WY” AXIS.

TYPICAL CYLINDER BLOCK MARKING

Figure 7-59. Cylinder block inspection.
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CAUTION

It is imperative that the main bearing
caps are installed in their original
positions to maintain the main bearing
bore alignment. The bearing caps are
numbered to correspond with their
respective positions in the block. The
number of the front bearing cap is also
stamped on the face of the oil pan
mounting flange of the block, adjacent
to its permanent location in the engine
as established at the time of manufac-
ture. The No. 1 cylinder and main
bearing cap is always located at the end
opposite the flywheel end of the block.

NOTE
Main bearing cap bolts are especially designed for
this purpose and shall not be replaced by ordinary
bolts.

(b) Measure the bearing bores. The bore
diameter shall be 3.251 to 3.252 inches. If bores do
not fall within these limits, discard the block.

(c) Check the main bearing bores for
alignment. The bearing bores may be considered
properly aligned with one another if the crankshaft
can be rotated freely by hand, after new bearing
shells have been installed and bearing caps properly
torqued.

(d) If a new bearing is required, it may be
necessary to try several replacement caps before
one is found to provide the correct bore alignment.
When a new bearing cap is installed, stamp the
correct bearing number on the cap.

NOTE

Replacement main bearing caps can be used at the
front, intermediate or rear bearing positions.

(7) Make certain that the cylinder liner
counterbores in the block are clean and free of dirt.
Check the depth. The depth shall be from 0.300 to
0.302 inch and must not vary more than 0.0015
inch throughout the entire circumference. The
counterbored surfaces must be smooth and square
with the cylinder bore within 0.001 inch total
indicator reading. There must not be over 0.001
inch difference between any two adjacent cylinder
counterbores, when measured along the cylinder
longitudinal centerline of the block.

(8) Inspect all machined surfaces and
threaded holes in the block. Remove nicks and
burrs from machined surfaces with a file. Clean-up
damaged threads with a tap or install helical thread
inserts.

(9) Replace loose or damaged dowel pins.

(10) Inspect all parts for cracks, breaks,
distortion, or any other defect.

c. Reassembly and Installation.

(1) Reassemble the cylinder block, end plate,

air box drain, covers, and all other cylinder block
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components in the reverse numerical sequent

shown in[figure 7-57]

(2) If replacement cylinder block is used,
stamp the engine serial number and model number
on the upper rear corner of the block.

(3) Affix a new gasket to the flywheel end of
the block, using a non-hardening gasket cement;
also, apply an even coating of the cement to the
outer surface of the gasket.

(4) Assemble the end plate to the clock
aligning dowel pins with dowel pin holes in end

plate.
NOTE
The heads of the end plate plug nuts at the top of
the end plate shall always face the forward end of
the block.

(5) Install the end plate bolts and lock
washers. Tighten bolts to 30-35 Ib-ft torque. Refer
to[_figure 7-60]

FBOLT (1) 3/87716 x 7/8”

BOLT (§) folT (6
3/87.16 x 7/8”

3/8"-16x7/8"

ME 4310-345-14/7-60,

Figure 7-60. End plate mounting.

(6) Install connecting rods, pistons, and
cylinder liners[(para 7-42 and 7-43).

(7) Install the crankshaft, main bearings,
pulley, and timing gear [(para 7-4D).

(8) Install the camshaft and balance shaft
(para 7-38).

(9) Install the balance weights [(para 7-34).

(10) Install the flywheel housing and flywheel
and 7-31).

(11) Install the oil pump assembly and oil pan
and 7-28).

(12) Install the cylinder head [para 7-2b).

(13) Install the blower drive support and

blower and 7-22).
(14) Install the exhaust manifold|(para 4-

101).



(15) Install the engine ail filter assembly [(paral (20) Install the engine oil cooler [(para 7-16).

4-89). (21) Install the governor assembly
(16) Install the secondary fuel filter assembly 12).

(para_4-84). (22) Install the fuel pump and drive
(17) Install the primary fuel filter assembly 10).

[para_4-83). (23) Install the starting motor [para 7-6).
(18) Install the fan drive group [(para 4-6P). (24) Install the generator (para 7-2).
(19) Install the fresh water pump and idler (25) Install the engine (para 5-9).

pulley assemblies [(para 7-18 and 7-19).
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Electric Motor and Generator Repair

Care and Maintenance of Pneumatic Tires

Use of Antifreeze Solutions and Cleaning Com-
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Manual (including repair parts and special tools
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for Shipment and Storage
Administrative Storage of Equipment

Procedures for Destruction of Equipment
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APPENDIX B

MAINTENANCE ALLOCATION CHART

Section 1. INTRODUCTION

B-1. General

a. This section provides a general explanation of
all maintenance and repair functions authorized at
various maintenance levels.

b. Section Il designates overall responsibility for
the performance of maintenance functions on the
identified end component. The im-
plementation of the maintenance functions upon
the end item or component will be consistent with
the assigned maintenance functions.

c. Section 11l lists the special tools and test
equipment required for each maintenance function
as referenced from section Il. (not applicable)

d. Section 1V contains supplemental instructions

item or

explanatory notes and / or illustrations required for
a particular maintenance function.

B-2. Explanation of Columns in Section II.

a. Group Number, Column (1). The assembly
group is a numerical group assigned to each
assembly in a top down breakdown sequence. The
applicable assembly groups are listed on the MAC
in disassembly sequence beginning with the first
assembly removed in a top down disassembly
sequence.

b. Assembly Group, Column (2). This column
contains a brief description of the components of
each assembly group.

c. Maintenance Functions, Column (3). This
column lists the various maintenance functions (A
through K) and indicates the lowest maintenance
category authorized to perform these functions.
The symbol designations for the various main-
tenance categories are as follows:

C—Operator or crew
O—Organizational maintenance
F—-Direct support maintenance
H---General support maintenance
D—Depot maintenance
The maintenance functions are defined as follows:
A—INSPECT: To determine serviceability of an item by
comparing its physical, mechanical, and electrical
characteristics with established standards.

B—TEST: To verify serviceability and to detect electrical

or mechanical failure by use of test equipment.

C---SERVICE: To clean, to preserve, to charge, and to add

fuel, lubricants, cooling agents, and air. If it is desired
that elements, such as painting and lubricating, be
defined separately, they may be so listed.

D—ADJUST: To rectify to the extent necessary to bring

into proper operating range.

E—ALIGN: To adjust specified variable elements of an

item to bring to optimum performance.

F----CALIBRATE: To determine the corrections to be
made in the readings of instruments or test equipment
used in precise measurement. Consists of the com-
parison of two instruments, one of which is a certified
standard of known accuracy, to detect and adjust any
discrepancy in the accuracy of the instrument being
compared with the certified standard.

G—INSTALL: To set up for use in an operational en-
vironment such as an emplacement, site, or vehicle.

H—REPLACE To replace unserviceable items with
serviceable like items.

I—REPAIR: Those maintenance operations necessary to
restore an item to serviceable condition through
correction of material damage or a specific failure.
Repair may be accomplished at each category of
maintenance.

J---OVERHAUL.: Normally, the highest degree of
maintenance performed by the Army in order to
minimize time work in process is consistent with quality
and economy of operation. It consists of that main-
tenance necessary to restore an item to completely
serviceable condition as prescribed by maintenance
standards in technical publications for each item of
equipment. Overhaul normally does not return an item
to like new, zero mileage, or zero hour condition.

K—REBUILD: The highest degree of materiel main-
tenance. It consists of restoring equipment as nearly as
possible to new condition in accordance with original
manufacturing standards. Rebuild is performed only
when required by operational considerations or other
paramount factors and then only at the depot main-
tenance category. Rebuild reduces to zero the hours or
miles the equipment, or component thereof, has been in
use.

d. Tools and Equipment, Column (4). This
column is provided for referencing by code the
special tools and test equipment, (sec. Ill) required
to perform the maintenance functions (sec. II).

e. Remarks, Column (5). This column is
provided for referencing by code the remarks (sec.
1V) pertinent to the maintenance functions.

B-3. Explanation of Columns in Section 111
(not Applicable)

a. Reference Code. This column consists of a
number and a letter separated by a dash. The
number references the T&TE requirements column
on the MAC. The letter represents the specific
maintenance function the item is to be used with.
The letter is representative of columns A through K
on the MAC.

b. Maintenance Category. This column shows
the lowest level of Maintenance authorized to use
the special tool or test equipment.

c. Nomenclature. This column lists the name or
identification of the tool or test equipment.
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d. Tool Number. This column lists the
manufacturer’'s code and part number, or Federal
Stock Number of tools and test equipment.

B-4. Explanation of Columns in Section IV

a. Reference Code. This column consists of two
separated by a dash, both of which are

B-2

references to section Il. The first letter references
column (5) and the second letter references a
maintenance function, column (3), A through K.

b. Remarks. This column lists information
pertinent to the maintenance function being
performed, as indicated on the MAC, section II.



Section I1. MAINTENANCE ALLOCATION CHART

@) 3) (4) (5)
Functional group Maintenance functions Tools and Remarks
equipment
A B C D E F G H I J |K
3 32| w
- @ - ® — 8 " o .
Elglals| 21321883
2185|1328 8|&|l&ls|2
ENGINE
Engine Assembly:
Engine, diesel ..................... .. ClIF|C F|F|H}D} ........| A
Crankcase, Block, Cylinder Head:
Block, engine ................. R H H| ..
Head, cylinder ...................... F F| H
Sleeve assembly cylinder .. A H H
Crankshaft:
Bearings, sleeve ................ I H H
Crankshaft .................. ... ..., H HiyD|..|..|] . ......... .B
Damper, vibration ................... (0) F
Pulley, crankshaft ................... 0 F
Seals .. ... H H
Flywheel Assembly:’
Flywheel assembly ................... F FIH|..] .. ..o}y .C
Housing ............... ..o, F H
Pistons, Connecting Rods:
Bearings, sleeve ..................... H H
Pistons, rings, pins and retainers ........ H H
Rods, connecting ...................... H H
Valves, Camshafts, and Timing System:
Bearings, camshaft .................. H .. H
Cover and gaskets, valve ............. C (0] (8]
Cover, timing gear .................. O H
Gears, timing ....................... H H
Guides, spring and locks ............. F . F|F
Rocker arm assembly ................ o . 0 F! F
Seat, valve ............... ... ... .. F|.. H| H
Valves . ...... ... i FIF | .. 1 ..} .. ..ccoo... .D
Engine Lubrication System:
Breather, valve cover ................ C (8]
Cooler assembly, oil ................. O . Of F
Element, oil filter ................... .. C 0
Filter assembly, oil .................. C 0
Lines, oil ........................ .10 0| O
Pan,oil .......... .. ... ... .. .. H H|j H
Pump assembly, oil .................. H . H|H|H
Regulator, oil pressure ............... H v H{ H i
Manifolds:
Manifold, intake and exhaust ......... 0 . 0
FUEL SYSTEM .
Fuel Injector:
Injectors, fuel ....................... H O| F
Fuel Pumps: ‘
Pump, fuel ............. ... ... H H Ol F
Air Cleaner:
Cleaner, air .............coooivvvians C 0| O
Tanks, Lines, Fittings: i
Cap, fuel tank -....................... C . C
Lines and fittings .................... C 0 o]
Tank, fuel ................ ... ... Cc F| F
Tube, injector ..................c0o0t. Cc 0
Fuel Filters:
Element, filter ................... ... C 0
Filter, fuel .............. ... ... . ..., 0 0
Engine Starting Aids:
Control, starting aid ................. (@) 0
Primer, hand ....................... C 0| 0




Section Il MAINTENANCE ALLOCATION CHART—Continued

Group No.

2)
Functional group

()]
Maintenance functions

Ld

=

mspect

nepace

0312

04
0401

05
0501

0502

0503

0504

0505

06
0601
0602
0603
0606

0607

0608
0609
0610

0612

0613

0615
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Throttle Control:
Control, push-pull . ...... ... ... ...

XHAUST SYSTEM

Cap,rain ...........................
Clamps ................coivii .
Muffler and pipes . . ............. ...

ODOLING SYSTEM
Radiator:
Cap, radiator . . ................ ...
Grill, radiator . . . ..., ... ... .....
Radiator . . ........................
Cowling, Deflectars, Air Ducts,
Shrouds:
Guards and shrouds . . ........... ..
Water Manifolds, Thermostat and
Housing:
Gasket ................... ..o ...
Hose and clamps ....................
Lines and fittings . .. .. ...... ......,
Thermostats .. .....................
Water Pump:
Pump assembly, water . . .. ... .. ...
Fan Assembly:
Belt,Drive . ... .....................
Fanassembly ........ ... ... ... ..

LECTRICAL SYSTEM
Generator:

Belts,drive . . ......................

Generator . . . ... ..., ... ...
Generator Regulator:

Regulator, generator . . ... ...... ...
Starting Motor:

Starter Assembly ... ... ... ... ...,
Engine safety Controls:

Switches . . ...... ... ... .. .. ...,
Instrument or Engine Control Panel:

Panel assembly . .............. ... ...

Gages .. ...

Wiring . ......... ...
Miscellaneous Items:

Switches .. .........................
Lights:

Light assembly . . ..................
Sending Units and Warning Switches:

Sending unit, fuel ...................
Batteries Storage (Wet or Dry):

Battery storage . . ...................

Box andelamps ................. . ...

Clamps ...............ccoovina..
Hull por Chassis Wiring Harness:

Wiring harness . . . ...................
Radio Interference Suppression:

Capacitor and lead . ... ... ..........
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Section Il. MAINTENANCE ALLOCATION CHART—Continued

1)

Group No.

[¢))
Functional group

ot |

15

1501

18
1801

1808

22

2202

2210

47

4702

4703

50
5000
5001

5004

5006

5007

5008

5009

'RAME TOWING ATTACHMENTS,
AND DRAWBARS

Frame Assembly:
Frame assembly ... .................

}ODY, CAB, HOOD AND HULL

Body Cab, Hood, Hull Assemblies:
Cowl, front andrear ... .............
Doors and panels . . .................
Hood, engine and compressor . . ... ...

Stowage Racks, Boxes, Straps, Carrying
Cases, Cable Reels, Hose Reels, Etc.
Hose reel assembly . ................
Boxestool ...................+.....

}ODY CHASSIS OR HULL, AND
.CCESSORY ITEMS
Accessory ltenis:
Reflectors . .........................
Data Plates and Instruction Holders:
Plates, identification . ..............
Plates, instruction . .. ...............

rAGES (NONELECTRICAL),
WEIGHING & MEASURING DEVICES
Gages, Mountings, Lines and Fittings:
Gages, pressure, temp ...............
Hourmeter
Adapter tachourmeter . .............
Cable drive tachourmeter . ... .. ... ..
Tachourmeter . .....................

'HEUMATIC EQUIPMENT
Air Compressor Assembly:
Compressor assembly . ..............
Crankcase, Block Cylinder Head:
Stator, (housing) rotor . ... ..........
Gaskets ............................
Pistons, Connecting Rods and Rotors:
Bearings . ..........................
Rotor ........ .. ... ... ...,
Seals .............. ... ...
Vanes, rotor . . .....................
Lubrication System
Cooler,oil .......................
Filter,o0il ..........................
Separator, oil and air ... ............
Lines and fittings . . .................
Compressor Drive:
Adapter, housing assy...............
Coupling, spline ... .................
Air Intakes:
Cleaner, air . .......................
Hoses,clamps . .....................
Unlqader System Components:
Regulator, pilot .. ............... ...
Unloader assembly ..................
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Section Il. MAINTENANCE ALLOCATION CHART—Continued

[$}) %3]
Functional group
% —_—
A
: o
5012 | Throttling Devices:
Enginecontrol ................... C
5014 | Air Receiver:
Receiver,air ...................... ..
Safety relief . .................... . C
5015 | Air Discharge System:
Hose and fittings . . ............ ... C
Manifold ................ ... ... .. C
Valve assembly . ................. O
76 ‘IRE FIGHTING EQUIPMENT
SONPONENTS:
7603 Fire Extinguishers:
Extinguisher, fire . .. .......... .... C

B-6
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Section ll. SPECIAL TOOL AND
SPECIAL TEST EQUIPMENT REQUIREMENTS

Reference

Maintenance
code

Tool
Category

Nomenclature number

There are no special tools or equipment required for the compressor.

|
t

Section IV. REMARKS

Reference
Code Remarks
A-F Text includes Engine Operation and Compression
B-D Metalize, Aline and Grind
C-H Replace Ring Gear
D-F Repair of Valves included Refacing

B-7






APPENDIX C

BASIC ISSUE

TROOP

ITEM LIST AND

ITEMS

INSTALLED OR AUTHORIZED

EFFECTIVE 1 JULY 1972

Section |I.

C-1. Scope

This appendix lists basic issue items, items troop
installed or authorized which accompany the
compressor, and required by the crew / operator
for operation, installation, or operator’'s main-
tenance.

C-2. General

This basic issue items, items troop installed or
authorized list is divided into the following sec-
tions:

a. Basic Issue Items List—Section Il. Not
applicable.

b. Items Troop Installed or Authorized List—
Section I11. A list, in alphabetical sequence of items

which at the discretion of the unit Commander
may accompany the end item, but are NOT subject
to be turned in with the end item.

C-3. Explanation of Columns

The following provides an explanation of columns
in the tabular list of Basic Issue Items List, section
Il, and Items Troop Installed or Authorized,
section |Il11.

a. Source, Maintenance, and Recoverability

Code (s) (SMR):

(1) Source code, indicates the source for the
listed item. Source codes are:

Code Explanation

P Repair parts, special tools and test equipment
supplied from GSA / DSA or Army supply
system and authorized for use at indicated
maintenance levels.

P2 Repair parts, special tools and test equipment
which are procured and stocked for insurance
purposes because the combat or military
essentiality of the end item dictates that a

minimum quantity be available in the supply
system.

INTRODUCTION

(2) Maintenance code, indicates the lowest
level of maintenance authorized to install the listed
item. The maintenance level code is:

Code Explanation
C Crew / Operator

(3) Recoverability code, indicates whether
unserviceable items should be returned for recovery
or salvage. Items not coded are non-recoverable.
Recoverability codes are:

Code Explanation

R Applied to repair parts (assemblies and com-
ponents), special tools and test equipment which
are considered economically reparable at direct
and general support maintenance levels.

S Repair parts, special tools, test equipment and
assemblies which are economically reparable at
DSU and GSU activities and which normally
are furnished by supply on an exchange basis.

b. Federal Stock Number. This column indicates
the Federal stock number assigned to the item and
will be used for requisitioning purposes.

¢. Description. This column indicates the Federal
item name and any additional description of the
item required.

d. Unit of Measure (U/M). A two-character
alphabetic abbreviation indicating the amount or
guantity of the item upon which the allowances are
based, e.g., ft, ea, pr, etc.

e. Quantity Furnished With Equipment (BIIL
only). This column indicates the quantity of an
item furnished with the equipment.

f. Quantity Authorized (Items Troop Installed or
Authorized Only). This column indicates the
guantity of the item authorized to be used with the
equipment.



Section

lll. ITEMS TROOP INSTALLED OR AUTHORIZED LIST

@

©)

SMR FEDERAL DESCRIPTION UNIT QTY

CODE STOCK OF AUTH
NUMBER REF NO. & MFG CODE USABLE ON CODE MEAS

PO 7520-559-9618 CASE, Cotton Duck: (MIL-B-11743) ea 1

PO 4210-555-8837 EXTINGUISHER, Fire, Monobromotrifluoromethane charged, hand ea 1

type w / bracket, 2% Ib, MIL-E-52031

C-2




INDEX

Paragraph Page

A
Adjustments:
Air pressure regualtor adjustment. . . .[6-71f [6-3
Drive belts adjustment. . . . . . .. [ &164365 d4-10[4-70
Enginetiming . ..................... [7-83
Exhausted valve adjustment . C_24-99 a, 4-09 H_ 4TI 4113
Fuel injector timing................. [.4-100 14-113
Governor adjustment ................\ [7-26]b
Injector control rack adjustment . . . . ..
Injector control rack levers.......... [7-26]a
Load limit device. .. ........... b (5) 71
Speed control linkage. . ........... 4-17 450 ¢4-13,[4-59
Administrative Storage . . .. ............. [IIb (-1
Air Cleaner Restriction Indicators. .. .. .. [454)
Cleaning and inspection . ............ [Z-Z9 b lm
Installation .. ..................... ZEEIC
Removal . ..........oviiiinnn... 4-4
Air Cleaner Service.............. EB'_IEZIE -
Air Compressor Assembly . . ....... [=8[69l 51i68
Cleaning, inspection, and repair ... ..... .
Disassembly . ... IEb 68
Drive and cover-rotor disassembly . .. ... [69c [6-8
Drive end cover-rotor reassembly . . . . .. [6af [6-10
Installation ... ................... [5-8b[6-9g [5-14[6-10
Reassembly. . ................... 60 e [6-10
Removal . ......couvvuuene .. [5-8H6Ja [5-116-8
Air Compressor Rotor Blade Inspection
and Replacement .................... 6-10 [6=10
Disassembly . . ...l [6-10a [6-10
INSPECtion . .........ovuiiiii . [6-10Ib 6-1
Reassembly . . ................. c 61
Air Discharge Connections, Service
Valves,and Piping.................. [4-72] [Z=78
Cleaning and inspection . . .......... [4721b 78
Installation .. ........................ [Z=72]c 4-79
Removal .......................... [4-72]a [4-78
ServicevalVes. .. ..., >af 210
Air Hoses and Fittings. . .............. 474
Cleaning and inspection . ........... 474 b [2-87
Installation .............cocoviuin... [Z-74c
Removal ..., [&T7da
Air PressureGage. . ..« vvoviieen... 223 453
Cleaning and inspection . .. ........ CZ231b
Ingtallation .. ...................... [4-43]c [4-53]
Removal ........................... [4-Z3]a [453]
Air Pressure Switch . .................. 453 [4-57
Installation ....................... [4-53]b [2-57
Removal ...........coooiiiiiiii. .. [453]a 254
Air Pressure Regulator Assembly ... ... .. 61 68
Adjustment . ... [&af [6-8
Cleaning, inspection, and repair . ... ... [67c
Disassembly ......................... [6-71b 68
Installation . ........oovviiiiii. [6Te
Reassembly . ....................... [671d
Removal . ..................... [Za [6-6
Air Shutdown Housing, . ............... =21
Cleaning, inspection, and repair . . . ... | [7-2T1b [743
Ingtallation . ................... ... ... ~ZIc
Removal ........... ... ... ........ 7-21la [ 7-42)
AMMEEr ... [4-2d [453
Cleaning and inspection . ............ [4-48b [4-53
Ingtallation......................... [4-46]c [453
Removal .............cooiiiinnnn... [Z-Z6la [453
Antifreeze Information . ............. e(3) >3

B Paragraph Page
BalanceWeights. . .................... [ 7-34 =81
Cleaning, inspection, and repair . ....... [7-34]b 721
Installation . .......................] [7-Hlc 7811
Removal ..., [=3]a [z-81
Basiclssueltems. ..................... 31 (KN
BasicIssueltemsList.................. [
Battery Service. . ... 313
Battery Charging Receptacle. ... ........ [4-33 [72-36]
Cleaning, inspection, and repair .. ... .. [2331b [7-36
Installation . ........................ [433]c
Removal ........... ... ... ... .. .. ... a
Battery-Charging Generator Assemblylﬂ-
Cleaning, inspection, and repair . [ 4-9B b. 7-2[c 4-108.7-1]
Disassembly . ... -b [7-1
Installation . ...........oouunn... [493Tc 7> ¢4-1047-3
Reassembly . . . . .. ... ... .. 793¢
Removal ...................... A3 R 7P @E
Battery-Charging Generator Regulator
Assembly ... [109[7-4
Cleaning, inspection, and repair. . . . . . IEIC
Disassembly . ......... ... [7-4
InstaJIatltc))In ..................... 95 b, 7-4 zl dEHI] | /-6
Reassembly .................... d
Removal . ..o E& dm%
Battery-Charging Generator Pulley . . ... ..
Ingtallation . ........................ [4-941b
Removal . ......oviiii i [2-84]a [2-109
Bearing Clearance Check, Engine . C_7-40 c (10) [7-93
Connecting rod bearing selectibn_7-40 d (10) [7-04
Crankshaft bearing selection . . . .[__7-40 d (1) [7-93
Main bearing election .. ....... d (10)
Thrust washer selection . ......... [7-4b d (10)
Blackout Taillight Assembly . ........... [4-35
Cleaning, inspection, repair ........... [4-321b
Installation . ........................ [4-32]d
Reassembly ........................ [432lc
Removal and disassembly . ........... [[4327]a
Blowdown Valve Assembly . . ...........
Cleaning, inspection, and repair .. .. ... c
Disassembly . ..................oo.L [477lb
Ingtallation......................... [AT7e
Reassembly ........... ... . ..., [4-771d
Removal ........................... [4=77a
Blower ... 7-22
Cleaning, inspection, and repair .. ... .. [C=22 c
Disassembly .. ......ooviiii [7-22]b
Installation . ...........covvuuen... [7-22]e
Reassembly . ............coooon... [Z22]d
Removal ............................ [7-22]a
Blower Drive Support . . ........... 723
Cleaning, inspection, and repair. . . . .. b
Installation .. ...................... [7=23]c
Removal . ... [723la
C
Capacities. .............c.oooeni.. [T8b(4)
Camshaft or Balance Shaft. . .......... [7-38
Bearings. .....oooiiiiiii [7-38]d
Cleaning, inspection, and repair . . . . . .| [ 7-38|c
Disassembly . ........... ... [7-38]b
Installation. ........................ [7-38f
Reassembly ........................ [7-38le
Removal ............. ... ......... [7-38a
Clearance Light Assembly . ............




Paragraph
Cleaning, inspection, and repair. . . . . . [4-30lc
Disassembly . ..........coviuii.. .. [4-301b
Installation ................cccouu... [430le
Reassembly .......... ..o [4-30/d
Removal ............... ...t [Z4=301a
Compressor Air Cleaner Assembly. .. ... 471
Cleaning, inspection, and repair. . . . . . [4TTc
Disassembly ....................... [4-711b
Installation . ................c.o..... [ATTle
Reassembly . ....................... [4=71]d
Removal ..o, [4-7Tla
Compressor Oil Filter ................ [ 4-80)
Cleaning and inspection. . ........... [4-80lc
Disassembly . .........oiiii L, [4-80lb
Ingtallation .. ..................... [Z-80]e
Reassembly ...t [4-801d
Removal .......................... [Z-801a
SEIVICE . .t [3-101
Compressor Oil Level Gage............ [27d
Compressor OQil Lines and Fittings . . . . .
Cleaning and inspection . ............ [4-791b
Ingtallation......................... [4-79]c
Removal ................. ... [Z-®la
Compressor Oil Separator Assembly . . . .. [ 517
Ingallation......................... [5-71b
Removal ...........covvviinannn... [5-7a
Compressor Oil Temperature Gage. . . . . [448
Cleaning and inspection . ........... b
Installation . ...................... [Z-45]c
Removal ......................... [4-Z5]a
Connecting Rods, Pistons, and
PistonRIiNngs. . ........ ... ... [ 7-421
Cleaning, inspection, and repair . . . . . =22 c
Disassembly . ... 722 b
Fittingpiston ... .................. [7-22c (8)
Fitting piston rings. . . ............. (=22 c(9)
Installation . ....................... [T=227]e
Reassembly .. ...................... [7-421d
Removal .........ccovviiiiiinnn.. [Z22a
Control Cables. ...................... 451
Cleaning and inspection . ............ [451b
Installation........................ [45Tlc
Removal ..........................\ [4-5T]a
Controls and Instruments. . . . . ... .
Air cleaner restriction indicators. . . . . | [Z7a(1)
Air pressuregage . . ............ [2Ta()
Ammeter .. ... [2-Tla (14)
Compressor unloader ............ [20a(7)
Engineidle control cable......... [2-7a(9
Engine pushbutton start switch . . .[2-4 a (11)
Engine stop control cable. . ... ... a(8)
Fuellevelgage.................. [Z-7a(3)
Fuel pressuregage.............. [27a (2
Lamp-fuel level switch . .......... [2-7 a (5)
Oil pressuregage .. ............. [T a(12)
Oil temperaturegage. . .......... [Z7 a(13)
Quick start control cable . ... .... [2-7 a (6)
Safety pushbutton switch . ....... a (10)
Tachometer-hourmeter. .......... [ 227 a (16)
Water temperaturegage......... [2=7 a (15)
Coolant lines, Hoses, Fittings,
andClamps. .. ... 7
Cleaning and inspection ... ........... 1.4-64|b
Installation ...............cooovuenn.. [Z4-62lc
Removal ..., [4-64la
CoolingSystem . ...........oiiiuinn...
Crankshaft, Main Bearings, Pulley and
TimingGear .........ooviiiiii | 7-40
Cleaning, inspection, and repair . . ... .| [Z-40 c
Disassembly ......... ...t [7=201b
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Paragraph  Page
Installation . ................... [7-Z0 f 7-96
Oil seal deeves. ............... C7-40 d (11) 7-04
Reassembly ........................ [ /-40]e 7-96
Refinshing crankshaft . .............. [7-40d
Removal .............ccovvvii.... [7-40la
Cylinder Block, Air Box Drain,
and End Plate. .. .................. =110
cleaning, inspection, and repair . . . .. | [7-45]b 711
Reassembly and installation . .. ..... [ 745 c =114
Removal and disassembly ........... (25 a
Cylinder Head .. ......................
Cleaning, inspection, and repair . . . . .. [C7=25lc
Disassembly . ....................... [7-251b 754
installation . ....................... 7-25|e 7-63
Reassembly . ....................... [7=25]d
Removal ................covvnn... [7-Z25]a
Cylinder Head and Valve Operating
MechanismGroup .. ................ [ 7-24
Cylinder Liners..........ccoovvveinn. [7-43
Cleaning, inspection, and repair . . ... L4310
Fitting cylinder liner in cylinder
blockbore.................... b (6) 7108
Honing used cylinder liner . ... .. [ 743 b (4)
Inspecting new cylinder liner . .. .[C7-43 b (5)
Installation . ............ ..., [7=23]c [Z-108
Removal .........ovvviiiiiinnn.. [-83la  [Tiog
D
Description and Data:
DesCrption . . ..o [1d =1
Differences between models. .. .......... 4
Identification and tabulated data . . . . . . [ 14
Destruction of Army Material to
Prevent Enemy Use................. =1
Dimensions, Weights, Overall . . . . .. [ 138 b (5) 13
DriveBelts........................... [4-65
Adjustment . ... [4-651d
INSPECHiON . .. .o [Z68lb [Z-7q
Installation ......................... Z-65]c
Removal ........................... [Z4-65a
Service ... 31,4
E
Engine ACCessories. ................. [CI8b(@3) [441a
EngineAssembly . ........ ... .o =39 [5-14
Installation ..., [5=9lb [5-15
Removal ............ ... ... ........ [5-9a [5-14]
TiMING . ... [ 7-36 [7-83
Engine Coolant Thermostat .. ........... [ 4-67 271
Installation . ........................ [4-67Ic =2
Removal ..............cooiiiiiinn.. [4671a [Z71
Testing. ..o [4-6/1b =77
Engine Crankcase Service. . ...........
EngineOil Cooler .................. 103
Cleaning inspection, and repair .. ..... 716 c
Disassembly ........................ [7-161b
Installation................... [490b[7-Ige
Reassembly .................... [Z-18d
Removal ..................... [4-90]a[7-T16la 2-103
Engine Oil Filter Assembly .........
Cleaning and inspection . ............ Jc [Z103
Disassembly . ......... ... .. ... ..., [4-89 b 2102
Installation .. ...................... [4-891e [2-103
Reassembly . ....................... [4-891d (2-10
Removal ........................... | 4-89|a 2102
SEIVICE. .\ o et 39
Engine Oil Level Gage . . .. ..........oo.... [27
Engine Oil PressureGage . .. ........... 453
Cleaning and inspection . ........... [4=44p
Ingtallation......................... [44c [Z53
Removal ..................cvin.. [ZZ4]a [Z53
Engine Radiator Assembly . .. .......... L 7-8 7-8



Paragraph Page
Cleaning, inspectioin, and repair. . . . . .. [Z8lc
Disassembly, . . ... CZ8lb [7-8
Ingtallation .. ...ovvi e [Z8le
Reassembly . .. ..o [Z=81d
RemMoval . ... | 7-88
Engine Throttle Lever Rods. . . . .. ... .. [459
Adjustment . . ... ... c 2-59
Installation . . ............ ... [Z5alb
Removal ......................... L 4-30]a
Engine Water Temperature Gage. . . . . . [Z=Z7 453
Cleaning and inspection. . . .. ...... [ZZ7 b 53
Installation . . ............. . ....... 227 c 53
Removal . ....................... IEZ]a [Z-53
Equipment Serviceability Criteria (ESC). . [1=3 1.
Exhaust Manifold . ... .............
Cleaning and inspection . . . ........ [Z-1I011b [4-T15)
Ingtallation . . ..................... [ZT10Tlc [Z-118
Removal ...........ooiiiiiinnnnn. [£T0T]a 113
Exhaust Valve Adjustment . . .. ........ [Z=112
Valve adjustment (cold engine) . . . . . . Eﬂ 112
Valve adjustment (hot engine) . . . . . . b [Z113
External Lighting Wiring Harness. . .. . [Z32 [Z-38
Installation . . ...................... [Z341b [Z-38
Removal . ....................... [Z34 a [Z38
F
Fan Assembly .. ........ ... ... . ... ... 4-66 =70
Cleaning and inspection. . ............ [4-66] b =71
Installation . .. ... 266l c Z=71
Removal . ..., [Z66la [2-70
Fan Drive Group . . . ... ..o i i [ 4-69 =73
Cleaning and inspection . . ........... [Z=63lc =74
Disassembly .. ......... ... ... ..... 4691 b Z=74
Ingtallation . ....................... [Z-€9]e [2-75]
Reassembly . ...................... [Z691d =749
Removal .......................... [2-69] a 473
Fan Guard and Shroud. . . . .......... 46 468
Cleaning and inspection . . .. .......... 4-63 b
Ingallation . . ....................... 463 c [4-66
“Removal . ......................... 4-63 @ [4-65
Flywheel .. ........ ... ... =31 =78
Cleaning, inspection, and repair . . . ... [3Tb [Z=78
Installation .. ...................... [Z=Tc =2
REMOVAl, . . v e e [73T]a =78
Flywheel Housing . . .................. 732 =72
Cleaning, inspection, and repair . . . ... | [7=321b =77
Installation . ......... ..., [T=22c =72
Removal . .......... .. ..., [7=3Z]a wavai|
Formsand Records . . .. ............... [12 =1
Fresh Water Pump Assembly . . ... ... .. [718 =33
Cleaning, inspection, and repair . . . . .. [18 c 742
Disassembly . .. ................. [CZ8lb o)
Ingtallation .. .......... .. ... .. ..... [I8le =23
Reassembly . ..........ccvveunn... [Z18ld 22
Removal .......................... [7-18la 739
Fuel Injectors. .. ... ............. [C286,7-14 49
Cleaning .. ......covviiiinannin.. [Z1d e
Cleaning and inspection . . . . . [CZ86 b—7-1% b 4-9%,[7-20
Disassembly . .. ...................... 7—I4 d IEZI
Inspection . . ... ...
Ingtallation .. ............... [486t, ml IEI
Lapping Sealing Surfaces . . .......... [Z1d g 735
Reassembly .. ................oou. .. h
Removal . .........ooovvuunn.. [4-88 4 7-14
Testing . .o oo C7dc Fhis
Timing . . ... ... Z=113
Fuel Level Gage . .................... ()| 453
Cleaning and inspection. . . . . .. .. b 257
Ingtallation, . . ..................... 222 c [Z53

Paragraph Page
Removal .........coovviniinnann... [4-22]a Z53
Fuel Level Sending Unit Wiring
Harness.............. ... ... ...... =21
Ingallation .. ...................... [2361b [ZZ1
Removal . ... [2=36la [Z=Z1
Fuel Lines and Fittings . . .. ......... [2-90)
Cleaning and inspection . . . ........ b [2-07
Installation .. ......... ... ... . ..... c [z
Removal ............c.covviiinii. A-821a [2-90
Fuel PressureGage. . . . ... ........... [Z-27] [Z-Z9
Cleaning and inspection . . . ........ CZ-24T0b [Z53
Ingtallation . . ..................... [Z-2T]c [453
Removal . ... [Z4T]a 229
Fuel Pressure Safety Switch . . ... ... .. 454 [Z-55
INStallation . . .o oo b [Z55]
Removal ...............c.vviuin.. [454] a
Fuel Pump Assembly and Drivd %85, ¥-104-95,[7-9
Cleaning, inspection, and repair . . . . . [0 ¢ |
Disassembly .. ... b [wa:]
Installation . .. .............. [Z-85) b[7-101 £4-97[7-13
Reassembly . ....................... [=101d [53]]
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