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WARNING

-When the unit is operated in an enclosed area, exhaust gases must be piped to the outside.
ese gagesfc«::{.mn carbon monoxide. Continued breathing of exhausF umes is dangerous
may be fatal.

ot operate the generator set without a suitable ground connection. Electrical defects
the unit can cause death by electrocution when contact is made with an ungrounded
system.

Make sure that the fuel tank is completely filled with water before doing any brazing or
welding on the fuel tank.

Failure to observe this warning may result in injury or death to l;:ersonnel. Do not attempt
to make or break load connections or perform maintenance on the generator set while it is
in operation. Always make sure that it is not connected to an energized line before per-
forming maintenance.

When malfunction of the selenium rectifier occurs, thoroughly ventilate the area to
grevent inhalation of poisonous fumes. Do not handle the damaged selenium rectifier.

elenium oxide may be absorbed through the skin, especially when the rectifier is hot.
Failure to observe this warning can result in severe illness or death.

Do not allow the spray from the fuel injectors to be directed upon any part of the body.

t'l’hi htn h pressure of the fuel being forced from the injector has sufficient power to pene-
rate the skin.

Drgcleanin solvent, P-Dp680, used to clean parts is g)otentially dangerous to personnel
an pr.opeh y.t Avoid repeated and prolonged skin contact. Do not use near open flame or
excessive heat.
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CHAPTER 1
INTRODUCTION

SectionI. GENERAL

1-1. Scope.

a. These instructions are published for the use of
direct and general support maintenance personnel
maintaining the Stewart and Stevenson Generator
Set Model 52300. It provides information on the
maintenance of the equipment which is beyond the
scope of the tools, equipment, personnel, or supplies
normally available to using organizations.

b. The appendix contains a list of publications
applicable to this manual. The Maintenance Alloca-
tion Chart is located in TM 5-6115-274-12. Direct
and general support maintenance repair parts are
listed in TM 5-6115-274-34P.

1-2. Maintenance Forms and Records.

a. DA Form 2404 (Equipment Inspection and
Maintenance Worksheet).

b. DA Form 2407 (Maintenance Request Used
for Requesting Support Maintenance).

c. DA Form 2407-1 (Continuation Sheet Used
for Requesting Support Maintenance).

d. For further information, refer to TM 38-750
The Army Maintenance Management System
(TAMMS).

1-3. Quality Assurance/Quality Control. (Not
applicable)

14. Reporting of Equipment Improvement Rec-
ommendations.

EIR’s will be prepared on DA Form 2407, Main-
tenance Request Instructions for preparing EIR’s
are provided in TM 38-750, The Army Maintenance
Management System. EIR’s should be mailed
directly to Commander, Headquarters, U.S. Army
Troop Support and Aviation Materiel Readiness
Command, ATTN: DRSTS-MEM, 4300 Goodfellow
Blvd., St. Louis, MO. 63120. A reply will be fur-
nished directly to you.

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

When capture or abandonment of the generator
set to an enemy is imminent, the responsible unit

commander must make the decision either to
destroy the equipment or render it inoperative.
Based on this decision, orders are issued which
cover the desired extent of destruction. Whatever
method of demolition is employed, it is essential to
destroy the same vital parts of all generator sets

and all corresponding repair parts.
a. Demolition To Render the Generator Set
Inoperative.

(1) Mechanical means. Use sledge hammers,
crowbars, picks, axes, or any other heavy tools
which may be available to destroy the following:

(a) Fuel injector pump and engine crankcase.
(b) All fuel and oil lines.
(c) Starter and starter solenoid.

(d) Battery-charging generator and genera-
tor regulator.

NOTE
The above steps are minimum require-
ments for the above method.
(e) Water pump.
() Governor assembly.
(g) Main generator assembly.
(h) All controls and instruments.

(2) Demolition by misuse. Perform the follow-
ing steps to render the generator set inoperative:

(a) Drain the radiator and engine crankcase.
Pour sand, gravel, nuts, bolts, screws, or broken
glass into the radiator, oil filler pipe, fuel tank, and
other openings.

(b) Remove the belts and block the emer-
gency operation switch in the RUN position. Oper-
ate the engine at operating speed until failure
occurs.

b. Demolition by Explosive or Weapons Fire.

(1) Explosive. Place as many of the following
charges (fig. 1-1) as the situation permits and
detonate them simultaneously with a detonating
cord and a suitable detonator.

Weapons fire. Fire on the generator set with
the heaviest practical weapons available.
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Figure 1-1. Placement of Charges

¢. Other Demolition Methods.

(1) Scattering and concealment. Remove all
easily accessible parts such as injector pump, fuel
and oil lines, starter and solenoid, battery-charging
generator, generator regulator, and instrument box
and scatter them through dense foliage, bury them
in dirt or sand, or throw them in a lake, stream, or
other body of water.

(2) Burning. Pack rags, clothing, or canvas,
under, around, and on top of the unit. Saturate this
packing with gasoline, oil, or diesel fuel and ignite.

(3) Submersion. Totally submerge the genera-
tor set in a body of water to provide water damage

and concealment. Salt water will do greater damage
to metal parts than fresh water.

d. Training. All operators should receive thor-
ough training in the destruction of the generator
set. Simulated destruction using all of the methods
listed above should be included in the operator train-
ing program. It must be emphasized in training
that demolition operations are usually necessitated
by critical situations when time available for carry-
ing out destruction is limited. For this reason, it is
necessary that operators be thoroughly familiar
with all methods of destruction of equipment and
be able to carry out demolition instructions without
reference to this or any other manual.

Section II. DESCRIPTION AND DATA

1-6. Descroption.

a. General The Stewart and Stevenson Services,
Inc. Generator Set, Model 52300 (figs. 1-2 and 1-3)
is a self-contained, skid-mounted, enclosed unit
and is completely winterized. The generator set
is equipped with the necessary controls, instru-
ments, and accessories for independent operation.

12

The alternating current generator is driven by a
3-cylinder, 2-cycle, diesel engine. All accessories of
the generator set are readily accessible through
the hinged panels. The maintenance paragraphs of
this manual contain detailed descriptions of all
components.
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Figure 1-2. Generator Set, Right Rear, Three-Quarter View

b. Engine. The diesel engine is a 3-cylinder, 2-
cycle, 67-horsepower, valve-in-head, liquid-cooled,
diesel engine. The engine has full pressure lubrica-
tion, and is designed to operate at 1846 rpm (revolu-
. tions per minute) under full load. The direction of
engine rotation is counterclockwise when viewed
from the flywheel end of the engine.

c. The ac generator is driven directly from the
engine flywheel. The generator is a 3-phase, 4-wire,
400 Hz unit. The generator is rated at 120/208 volts
or 240/416 volts at 400 Hz, with a full load rating
of 45 kilowatts at 0.8 power factor.

1-7. Tabulated Data.

a. General This paragraph contains all the over-
haul data pertinent to direct and general support
maintenance personnel. A wiring diagram (see fig.
FO-1) is also included.

Figure FO-1 is located in back of manual.
b. Main Generator.

Manufacturer........... Stewart and Stevenson
Services, Inc.
Model........cccvvnn.... SSSI-52300

13
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Figure 1-3. Generator Set, Left Front, Three-Quarter View

................... AC (alternating current) Current consumption:

Rating................. 45 Kw (Kilowatts) Atstart................ 13 amp
Rpm (revolutions per High-heat running ...... 2.5 amp

minute). .............. 1.846 Voltage ................ 24
Volts .................. 120/208, 240/416 Fuel pressure............ 1-1/4 (pounds per square
Amperes ............... 156 at 120/208v (volts) 78 inch) 0.083

at 240/416v Kilograms persqem... .. kg/sq cm)

Frequency.............. 400 Hz (Hertz) Fuel consumption....... 1/3 gph (gallon per hour)
Power factor............ 0.8 1.26 liters per hour
Phase.................. 3 Heatoutput ............ 20,000 btu (British
Kva (Kilovolt-ampere) . . . 56.25 thermal units)
Excitation.............. Static Air temperature rise
Excitation amperes ..... 29 (High-heat 250 degrees F
Excitation volts. ......... 50 (Fahrenheit) 121 degrees C ‘

¢. Winterization Heater. : g 0 restx:iction ........... Celsius) (Fresh air)

imensions:

Manufacturer............ Benmar Company Length................. 13-1/8 in. (inches)
MOdel .................. AP 2030 . 33.34 cm (centimeters) 1
Type..ooeviiiiinnnnnn.. Diesel fuel burning ‘
14



5-1/2in. (13.9 cm)

9-5/8 in. (24.45 cm)

10.5 1b (pounds) 4.76 kg
(kilograms)

d. Generator Overhaul Data.

(1) Stator.

Number of poles ........
Number of slots. ........
Number of coils

.........

---------------

Type of Wire. ...........

oooooooooooooooo

Coil spacer (top).........

Coil spacer (center)

oooooo

' Coil spacer (bottom)

120

6 Skein-wound with 20
contours)

1-4

1

8

No. 16 AWG (American
Wire Gage)

Heavy Formvar

Glass base polyester - 120
pieces, 0.206 x 1/32 x
7-3/8 in. (5.2 x 0.79 x
187.3 mm)

Laminated sheet - 120
pieces of 0.005 in. (0.127
mm) thick 100 percent
rag stock, 0.003 in. (0.076
mm) thick Nylar, and
0.005 in. (0.127 mm) thick
100 percent rag stock,
Total thickness - 0.013 x
1-7/8 x 7-3/8 in. (0.33 x
47.6 x 187.3 mm)

Laminated sheet - 120
pieces of 0.005 in. (0.127
mm) thick 100 percent rag
stock, 0.003 in. (0.076
mm) thick Nylar, and
0.005 in. (0.127 mm) thick
100 percent rag stock.
Total thickness - 0.013 x
0.13 x 7-3/8 in. (0.33 x 3.3
x 187.3 mm)

Laminated sheet - 120
pieces of 0.005 in. (0.127
mm) thick 100 percent rag
stock, 0.005 in. (0.076
mm) thick Nylar, and
0.005 in. (0.127 mun) thick
100 percent rag stock.
Total thickness - 0.013 x
0.15 x 7-3/8 in. (0.33 x 3.8
x 187.3 mm)

Laminated sheet - 120
pieces of 0.005 in. (0.127
mm) thick 100 percent rag
stock, 0.003 in. (0.076
mm) thick Nylar, and
0.005 in. (0.127 mm) thick

TM 5-6115-274-34

100 percent rag stock.
Total thickness - 0.013 x
0.21 x 7-3/8 in. (0.33 x 5.3
x 187.3 mm)

Phase separators. ....... Laminated sheet - 174
pieces of 0.005 in. (0.127
mm) thick 100 percent rag
stock, 0.003 in. (0.076
mm) thick Nylar, and
0.005 in. (0.127 mm) thick
100 percent rag stock.
Total thickness - 0.013 x
1x2-1/2in.(0.33x 25.4 x
63.5 mm)

Sleeving:

Vinyl glass grade......... 36 pieces of “B” No. 2,
8-1/21in. (21.59 cm)

Vinyl glass grade........ 36 pieces of No. 6, 8-1/2
in. (21.59 cm)

Tape.....coovveeeeennn 25 feet (7.62 m) of cotton
1in. (2.54 cm) wide

Tiecord................ 30 feet (9.14 m) of cotton
cable braid armature
twine

Dipping compound...... Type AW, grade CB (MIL
Spec/MI1-V-1137)

Dipping and baking:

First baking ............ Preheat stator to 300
degrees F (149 degrees C)
to drive off moisture

First dipping ........... Keep stator submerged
until varnish stops
bubbling

Second baking ........... Bake at 300 degrees F
(149 degrees C) until tack
free

Second dipping ......... Same as first dipping

Third baking . .......... Same as second baking

Third dipping........... Same as first dipping

Fourth baking .......... Same as second baking

Groundtest ............ 2,000 volts, ac for 1
minute

Minimum insulation

resistance ............ 1 megohm
(2) Rotor.

Number of coils.......... 13 top coils (8-1/2 in.
(21.59 cm) inside length)
13 bottom coils (8-1/2 in.

(21.59 cm) inside length)

Turnspercoil......:.... 38

Wirespercoil ........... 152

Coil winding............ Random

Wiresize......... SO No. 15 AWG

Typewire .............. Heavy Formvar

Coilspan............... 1

Coil connection ......... Series

15
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Insulation materials:
Coil brace (large) ........

Coil brace (small)........

Coil spacer (top). ........

Coil spacer (center) . . ....

Coil spacer (bottom) ......

16

Glastic - 26 pieces 15/16

x 3/16 x 9-3/8 in. (23.8 x
4.8 x 238.1 mm)

Glastic - 26 pieces 15/16 x
1/16 x 9-3/8in. (23.8x 1.6
x 238.1 mm)

Laminated sheet - 26
pieces of 0.009 in.(0.229
mm) thick 100 percent rag
stock, 0.002 in. (0.051
mm) thick Nylar, and
0.009 in. (0.229 mm) thick
100 percent rag stock.
Total thickness - 0.020 x
6-3/4 x 7-7/8 in. (0.508

x 171.5 x 200 mm)

Laminated sheet - 26
pieces of 0.009 in. (0.229
mm) thick 100 percent rag
stock, 0.002 in. (0.051
mm) thick Nylar, and
0.009 in. (0.229 mm) thick
100 percent rag stock.
Total thickness - 0.020 x
15/16 x 7-7/8 in. (0.508 x
23.8 x 200 mm)

Laminated sheet - 26

pieces of 0.009 in. (0.229
mm) thick 100 percent rag
stock, 0.002 in. (0.051
mm) thick Nylar, and
0.009 in. (0.229 mm) thick
100 percent rag stock.
Total thickness - 0.020 x
13/16 x 7-7/8 in. (0.508
x 20.6 x 200 mm)
Laminated sheet - 26
pieces of 0.009 in. (0.229
mm) thick 100 percent rag
stock, 0.002 in. (0.051
mm) thick Nylar, and
0.009 in. (0.229 mm) thick
100 percent rag stock.
Total thickness - 0.020 x
11/16 x 7-7/8 in. (0.508 x
17.5 x 200 mm)

25 pieces of vinyl glass
grade “B”’ No. 2, 2-7/8 in.
(73 mm) long, 52 pieces of
vinyl glass grade “B”
1/4 x 3 in. long (6.4 x 76.2
mm)

Thermo-setting, 43 feet
long (13.1 m), 3.8 in. wide
(9.5 mm), bursting
strength of 600 Ib (272.2
kg) per turn; use 5 turns
per end

Dipping compound...... Same as for stator

Dipping and baking:

First baking ............ Same as for stator (1)
above)

First dipping ........... Same as for stator (1)
above)

Second baking . .......... Same as for stator (1)
above)

Second dipping ......... Same as for stator (1)
above)

Third baking ........... Same as for stator (1)

\ above)

Ground test ............ 1,500 volts, ac for 1
minute

Minimum insulation re-

sistance................ 1 megohm

e. Electric Governor Control.
Manufacturer........... Electro Magnetics, Inc.
Model.................. 10024
Volts ............cett 120/208
Hertz.................. 400

f. Governor Actuator.

Manufacturer........... Electro Magnetics, Inc.

Model.................. 10017

PSI....ccvvvivivnn.n. 350 (24.6 kg/sq cm)

GPM (gallons per

minute) ................ 2 (7.57 1pm (liters per
minute)

g Hydraulic Pump.

Manufacturer........... John S. Barnes Corp.

Output pressure ........ 300 to 350 psi (21.0 to
24.6 kg/sq cm)

Capacity ............... 2 gpm (7.57 1 pm)

h. Main Circuit Breaker.
Manufacturer........... Westinghouse
Model.................. 32-E-6979
Ampererating .......... 78 amp (amperes) at 150

degrees F (66 degrees C)

Maximum volts......... 600
Hertz.................. 400
Magnetic trip
adjustment............. 350-400
Number of poles ........ 3

(i) Adjustment Data.
Exhaust valves:
Hot.............oo..... 0.009 in. (0.2286 mm)
Cold..........evvvnneen 0.012 in. (0.3048 mm)
Voltage regulator

load relays:

Hingecap .............. 0.060 plus 0.002 or minus

0.002 in. &0.1524 plus
0.0508 or minus 0.0508
mm)



Main contact gap .......

Auxiliary contact
P U

Coregap ...............

0.060 plus 0.002 or minus
0.002 in. (0.1524 plus
0.0508 or minus 0.0508
mm)

0.030 plus 0.002 or minus
0.002 in. (0.762 plus
0.0508 or minus 0.0508
mm)

0.028 plus 0.003 or minus
0.003 in. (0.7112 plus
0.0762 or minus 0.0762
mm)

J.- Nut and Bolt Torque Data.

Cylinder head stud
nut

------------------

Cylinder head stud .......
Injector campnut.......
Injector clamp stud
Blower gear-to-rotor

screw
Blower-to-cylinder

block screw...........
Connecting rod

nut
Flywheelbolt ...........

................

Flywheel housing

Main bearing screw
(for line boring). ... . ...

Main bearing screw
(for installation).......

Cylinder head
screw

Cylinder headnut .......

Exhaust manifold
nut

165-175 ft-lb (foot-
pounds) (22.8-24.2 m-kg
(meter-kilograms)

37-75 ft-b (5.1-10.4 m-kg)
20-25 ft-Ib &2.8-3.5 m-kg)
10-25 ft-1b (1.4-3.5 m-kg)

25-30 ft-Ib (3.5-4.1 m-kg)
55-60 ft-1b (7.6-8.3 m-kg)

65-75 ft-1b (9-10.4 m-kg)
150-160 ft-Ib (20.7-22.1

m-kg)

90-100 ft-lb (12.4-13.8

m-kg)
25-30 ft-Ib &3.5-4.1 m-kg)
25-30 ft-1b (3.5-4.1 m-kg)

165-175 ft-lb (22.8-24.2
m-kg)

180-190 ft-lb (24.9-26.3
m-kg)

180-190 ft-1b (24.9-26.3
m-kg)
165-175 ft-lb (22.8-24.2
m-kg)

30-35 ft-lb (4.1-4.8 m-kg)

TM 5-6115-274-34

Exhaust manifold
stud .....oiiiiiinnt, 15-30 ft-lb (2.1-4.1 m-kg)
Main bearing
stud ......oiiiinnn 35-75 ft-Ib (4.8-10.4 m-kg)
k. Diesel Engine Classification and Rating.
Manufacturer........... Detroit Diesel Division of
General Motors Corp.
Model.................. 1033-7100 (RC)
Maximum rpm -
noload............... 2000 rpm (revolutions per
minute)
Lowidlerpm ........... 350 rpm
Number of cylinders..... 3
Type...cccovveivinnenn. Diesel, 2 cycle, overhead
valves
Compression ratio. . ..... 17to1
Displacement........... 213 cu in. (cubic inch) (es)
(3490.5 cm)
Cylinderbore ........... 4-1/4 in. (inch) (es) (10.8
cm)
Pistonstroke ........... 5in. (12.7 cm)
Direction of
rotation.............. Counterclockwise
Viewing flywheel end)
Firingorder ............ 1-3-2
Number of main
bearings.............. 4
Minimum compression
on any one
cylinder:
Zero altitude at sealevel. ... 400 psi (28.1 kg/sq cm)
2,500 feet (762 ‘
meters) altitude........ 360 psi (25.3 kg/sq cm)
5,000 feet (1524 meters)
altitude .............. 324 psi (22.8 kg/sq cm)
7.500 feet (2286 meters)
altitude .............. 292 psi (20.5 kg/sq cm)
10,000 feet (3048 meters)
altitude .............. 263 psi (18.5 kg/sq cm)

(1) Engine Repair and Replacement Standards.
Table 1-1 lists manufacturer’s sizes, tolerances,
desired clearances, and maximum allowable wear

and clearance.

1-7
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Table 1-1. Engine Repair and Replacement Standards

NOTE

The manufacturer's dimensions and tolerances are given in
(Millimeters are

U.S. inches and Metric measurements.

inclosed in parenthesis.)

Maximum
Manufacturer's allowable
dimensions and Desired wear and
tolerances clearance clearance
Component Minimum | Maximum | Minimum | Maximum
Cylinder Block
Block bore
Diameters 4.6265 4.6275 -—— -—— 0.002
(117.513) [(117.538) (0.051)
Out-of-round -—— 0.001 —— —— 0.003
(0.025) (0.076)
Taper -—— 0.001 -— —— 0.002
(0.025) (0.051)
Cylinder Sleeve
Counterbore
Diameter 5.0460 5.0485 -— -——
(128. 165) [(128.232)
Depth 0.4785 0.4795 - -
(12. 1549) (12. 179)
Main Bearing Bore
Bore inside
diameter 3.812 3.813 -—- -——
(96. 825) (96. 850)

18

A a——,



b
)

Table 1-1. Engine Repair and Replacement Standards — Cont.

TM 5-6115-274-34

Maximum
Manufacturer's allowable
dimensions and Desired wear and
tolerances clearance clearance
Component Minimum | Maximum | Minimum | Maximum
Cylinder Sleeves
Outside diameter 4.6250 4, 6260 -— -—
(117, 475) |(117.500)
Inside diameter 4, 2495 4.2511 -— -——
(107.937) K107.978)
Flange diameter 4,7660 4,7760 -—- -—
(121.056) (121.310)
Clearance, sleeve to
block bore 0.0005 0.0025 -—— - 0.0030
(0.013) (0.063) (0.076)
Out-of-round, sleeve
inside diameter -—- 0.0020 -— -—- 0.0030
(0.051) (0.076)
Taper, sleeve inside
diameter -—- 0.0010 -— —— 0.0020
(0.025) (0.051)
Depth of sleeve 0.0465 0.0500 —-—- -—
flange below block (1. 181) (1.27)
Main Bearings
Bearing inside
diameter 3.5014 3.5034 -— -——
(88. 935) (88.986)
Bearing-to-journal
clearance 0.0014 0.0044 -—— -—— 0.0060
(0.035) 0.112) (0. 152)
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Table 1-1. Engine Repair and Replacement Standards — Cont.

,.-,

Maximum
Manufacturer's allowable
dimensions and Desired wear and
tolerances clearance clearance ‘
Component Minimum | Maximum | Minimum | Maximum
Bearing thickness,
90° from parting
line 0. 1548 0. 1553 -—- - 0. 153
(3.932) (3.945) (3. 886) .
Crankshaft ;
Journal diameter,
main bearing 3. 4990 3.5000 -— -——
(88. 875) (88.9)
Journal diameter, '
connecting rod 2.7490 2.7500 - - I
(69. 825) (69. 85)
Journal out-of-round -—- 0.00025 -—— - 0.0030
(0.006) (0.076)
Journal taper -—- 0.0005 -—- -—— 0.0030
(0.013) (0.076)
Runout, total indica-
tor reading (mounted
on No. 1and No. 4
journals at No. 2
and No. 3 journals).| --- 0.0020* -— —— |
(0.051)
NOTE

*When runout of adjacent journals is in the opposite direction, the sum must

not exceed 0.0030 total indicator reading. When runout of adjacent journals

is in the same direction, the difference must not exceed 0.0030 total indicator

reading.
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Table 1-1. Engine Repair and Replacement Standards — Cont.
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Maximum
Manufacturer's allowable
dimensions and Desired wear and
tolerances clearance clearance
Component Mipimum Maximum | Minimum | Maximum
Thrust washer thick-
ness 0.1205 0.1220 — -
(3.061) (3.099)
End thrust clearance 0.0040 0.0110 ——— -—— 0.0180
(0. 102) (0. 279) (0. 457)
Cam Followers
Diameter 1.0600 1.0610 — -——
(26.924) (26.949)
Clearance, follower-
to-head 0.0010 0.0030 -— -—— 0.0060
(0. 025) (0.076) (0. 152)
Width of roller slot 0.5635 0.5685 —— -——
(14. 313) (14. 440)
Roller pin hole
diameter 0. 4362 0.4370 —— ——
(11.079) (11. 100)
Cam Follower Roller
and Pins Roller
outside diameter 0.9020 0.9070 -—— -
(22.911) (23.038)
Roller bushing inside
diameter 0.4385 0.4390 —— -——
(11. 138) (11, 151)
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Table 1-1. Engine Repair and Replacement Standards — Cont.

Maximum
Manufacturer's allowable
dimensions and Desired wear and
tolerances clearance clearance
Component Minimum | Maximum | Minimum | Maximum
Roller pin outside
dimensions 0.4374 0.4377 -—- -
(11. 110) (11. 117)
Clearance, pin-to-
bushing 0.0008 0.0016 -—- -——
(0.020) (0.041)
Bushing to roller
(press fit) 0.0025 0.0040 - —
(0.063) (0. 102)
End play, roller-in-
follower 0.0150 0.0230 -—— -
(0. 381) (0.584)
Pistons
Diameter:
At top 4,.2217 4.22417 - -—-
(107.231) |(107.307)
At ring lands 4,2350 4.2380 -—— -—
(107.569) |(107. 645)
At skirt (below
compression ring
groove to bottom). 4,2433 4, 2455 - -
(107.780) |(107. 835)
Camshaft and Thrust
Shaft Gears Backlash 0.0030 0.0080 -—- -—- 0.0100
(0.0762) (0.203) (0.254)

1-12
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Table 1-1. Engine Repair and Replacement Standards — Cont.
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Maximum
Manufacturer's allowable
dimensions and Desired wear and
' tolerances clearance clearance
Component Minimum | Maximum | Minimum | Maximum
Gear inside diameter 1. 1865 1. 1875 -——— ———
(30. 137) (30. 162)
Gear-to-shaft 0.0015 0.0000 ——— -—— 0.0015
(0.038) (press)
(0.038)
Camshaft
Shaft diameter at
bearings:
Front and rear 1. 4970 1. 4975 ——— —
(38.024) (38.036)
' Center and inter-
mediate 1. 4980 1.4985 -—— -
(38.049) (38.062)
Shaft diameter at
gear 1. 1875 1. 1880 —— ——
(30. 162) (30. 175)
Runout at center bear-
ing (when mounted on
end bearings) - 0.0020 —— -
(0.051)
Length-thrust bearing
end:
Journal 2. 8740 2. 8760 -—— -——
(72.999) (73.050)
’ End thrust 0.0040 0.0120 -——- -—— 0.0180
(0. 102) (0. 305) (0. 458)
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Table 1-1. Engine Repair and Replacement Standards — Cont.

%
Maximum
Manufacturer's allowable
dimensions and Desired wear and
tolerances clearance clearance
Component Minimum | Maximum | Minimum | Maximum
Thrust washer
thickness 0. 120 0.122 -——— ——
(3.048) (3.099)
Camshaft and Thrust
Shaft Bearings Inside
diameter:
Front and rear 1. 5000 1.5010 - ——
(38.1) (38. 125)
Center and inter-
mediate 1.5010 1.5030 - ——
(38. 125) (38. 176)
Clearance, bearing-
to-shaft:
Front and rear 0.0025 0.0040 —— —-—— 0.0060
(0.063) 0. 102) (0. 152)
Certer and inter-
mediate 0.0025 0.0050 - —— 0.0090
(0.063) 0. 127) (0. 229)
Outside diameter of
bearings:
Front and rear 2.1880 2. 1885 —— -———
(55.575) (55.588)
Intermediate 2.1840 2. 1860 -—— -———
(55. 474) (55.524)

1-14




Table 1-1. Engine Repair and Replacement Standards — Cont.

TM 5-6115-274-34

Maximum
Manufacturer's allowable
dimensions and Desired wear and
tolerances clearance clearance
Component Minimum | Maximum | Minimum | Maximum
Diameter of block
bore 2.1875 2.1885 -——- -——
(55.562) (55.588)
Clearance, bearings-
to-block:
Front and rear 0.0010 0.0005 ——- ———
(tight) (loose)
(0. 025) (0.013)
Intermediate 0.0015 0.0045 -——— ——
(0.038) 0. 114)
’ Thrust Shaft
Shaft diameter at.
bearings 1.4970 1. 4975 -—— -——
(38.024) (38.036)
Shaft diameter at
gear 1. 1875 1. 1880 -—— -
(30. 162) (30. 175)
Length-thrust
bearing end journal 2. 8740 2. 8760 -—— -
(73. 000) (73.050)
End thrust 0.0040 0.0120 -—— -——— 0.0180
(0. 102) (0. 305) (0._ 457)
Thrust washer thick-
ness 0. 1200 0.0120 -——- ——
(3.048) (0. 305)
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Table 1-1. Engine Repair and Replacement Standards — Cont.

Maximum
Manufacturer's allowable
dimensions and Desired wear and
tolerances clearance clearance
Component Minimum | Maximum | Minimum | Maximum
Cylinder Head
Cam follower bore 1.0620 1.0630 - - 1.0650
(26. 975) (27.000) (27.051)
Exhaust valve seat
insert counterbore:
Diameter 1.6260 1. 6270 - -——
(41. 300) (41. 326)
Depth 0.3705 0.3845 ——— ———
(9. 411) (9.766)
Valve Seat Inserts
Exhaust valve seat
angle 30° 30°
Exhaust valve seat
width 0.0625 0.09375 -—- -——
(1.587) (2. 381)
Valve seat runout ——— 0.0020 ——— -—— 0.0020
(0.051) (0.051)
Outside diameter of
seat insert 1. 6275 1.6285 - ——-
(41.339) (41. 364)
Valve head to
cylinder head 0.0078 0.0212 —— -
(0.198) (0.538)
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Table 1-1. Engine Repair and Replacement Standards — Cont.
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Maximum
Manufacturer's allowable
dimensions and Desired wear and
’ tolerances clearance clearance
Component Minimum | Maximum | Minimum | Maximum
Exhaust Valves
Diameter of head 1.5790 1.5890 -—— -——
(40. 107) (40.361)
Stem diameter 0.3415 0.3425 - —— 0.3405
(8.674) (8.699) (8.649)
Valve clearance (hot) 0.0090 0.0090 - -
(0. 229) (0. 229)
Valve clearance
(cold) 0.0120 0.0120 -——- ——
(0.305 (0. 305)
' Valve Guides
Height above cylinder
head 1.59375 1.59375 -—— -——
(40. 481) (40. 481)
Diameter, inside 0.3445 0.3455 -——— -—— 0.3465
(8. 750) (8.776) (8.801)
Clearance, stem-to-
guide 0.0020 0.0040 -—— -—— 0.0060
(0.051) (0. 102) (0. 152)

Rocker Arms and
Shafts

Rocker shaft
diameter

0.8735
(22. 187)

0.8740
(22. 200)
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Table 1-1. Engine Repair and Replacement Standards — Cont.

Maximum
Manufacturer's allowable
dimensions and Desired wear and
tolerances clearance clearance
Component Minimum | Maximum | Minimum | Maximum
Rocket shaft bushing
inside diameter 0. 8750 0. 8760 - ——
(22. 225) (22. 250)
Clearance, shaft-to-
bushing 0.0010 0.0025 —— -—— 0.0040
(0.025) (0.063) (0. 102)
Rocker arm outer
bushing:
Inside diameter 0.5640 0.5650 ——— -——
(14. 326) (14.351)
Rocker arm inner
bushing:
Outside diameter 0.5620 0.5625 -—— ———
(14. 275) (14. 288)
Clearance, outer-to-
inner bushing 0.0015 0.0030 - ———
(0.038) (0.076)
Rocker arm inner
bushing:
Inside diameter 0. 4375 0. 4385 - -
(11. 112) (11. 138)
Pushrod clevis pin
outside diameter 0.4380 0.4385 -——- _—
(11, 125) (11. 138)
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Table 1-1. Engine Repair and Replacement Standards — Cont.

Maximum
Manufacturer's allowable
dimensions and Desired wear and
tolerances clearance clearance
Component Minimum | Maximum | Minimum | Maximum
Clearance, pin to
bushing 0.0010 0.0005 -— -
(tight) (loose)|
(0.025) (0.013)
Piston Clearance
Top of skirt 0.0040 0.0078 - -— 0.0120
(0. 102) (0. 198) (0. 305)
Bottom of skirt 0.0040 0.0078 -—— -—— 0.0120
0. 107) (0. 198) (0. 305)
Out-of-round —— 0.0005 -—— -
(0.013)
Taper -—- 0.0005 -—— -——
(0.013)
Ring Groove width
Upper compression
ring 0.0880 0.0900 - -—— 0.0940
(2. 235) (2. 286) (2.388)
2nd compression ring| 0.1340 0. 1360 - -—- 0. 1400
(3. 404) (3. 4549) (3.556)
3rd compression ring| 0. 1320 0. 1340 -—- -— 0. 1380
(3.353) (3. 404) (3.505)
4th compression ring 0. 1300 0.1320 -—- -—- 0. 1360
(3.302) (3. 353) (3. 454)
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Table 1-1. Engine Repair and Replacement Standards — Cont.

Maximum
Manufacturer's allowable
dimensions and Desired wear and
tolerances clearance clearance
Component Minimum | Maximum | Minimum | Maximum
0Oil ring 0. 1875 0. 1895 -—— ——-
(4.762) (4. 813)-
Piston Pin Bushing
Diameter
Inside 1.5025 1.5030 -—— -—- 1.5050
(38. 163) (38. 176) (38.227)
Outside 1.7540 1.7555 -—- -——-
(44.551) (44. 590)
Piston Pins
Diameter 1. 4996 1. 5000 - - 1.4980
(38.090) (38.1) (38.049)
Pin-to-Piston
bushing clearance 0.0025 0.0034 -—- -— 0.0100
(0.063) (0.086) (0.254)
Pin-to-rod bushing
clearance 0.0015 0.0024 - -—— 0.0100
(0.038) (0.061) (0.254)
Length 3.6050 3.6200 - -

Pin-to-retainer-end
clearance
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Table 1-1. Engine Repair and Replacement Standards — Cont.

Maximum
Manufacturer's allowable
dimensions and Desired wear and
tolerances clearance clearance
Component Minimum | Maximum | Minimum | Maximum
Piston Rings
Compression rings:
Gap 0.0180 0.0430 -—— - 0.0600
(0. 457) (1.092) (1.524)
Chrome rings 0.0180 0.0430 -—— - 0.0500
(0. 457) (1.092) (1.27)
Ring-to-groove
clearance:
Top (No. 1) 0.0100 0.0120 - - 0.0220
(0. 254) (0. 305) (0.559)
No. 2 0.0080 0.0105 -—— -—— 0.0150
(0.203) (0.267) (0.381)
No. 3 0.0060 0.0085 - -——- 0.0130
(0. 152) (0.216) (0. 330)
No. 4 0.0060 0.0085 - -— 0.0130
(0. 152) (0.216) (0. 330)
Oil rings:
Gap 0.0080 0.0230 - - 0.0430
(0. 203) (0.584) (1.092)
Ring-to-groove
clearance 0.0015 0.0055 -——- -—— 0.0080
(0.038) (0. 140) (0.203)
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Table 1-1. Engine Repair and Replacement Standards — Cont.

Maximum
Manufacturer's allowable
dimensions and Desired wear and
tolerances clearance clearance
Component Minimum | Maximum | Minimum | Maximum
Connecting Rods
Length, center-to-
center 10. 1240 10. 1260 -— -
(257. 150) [(257.200)
Lower bore diameter 3.0620 3.0630 -—— -———
(77.1775) (717. 800)
Upper bushing
diameter, inside 1.5015 1.5020 - -——
(38.138) (38. 151)
Normal rod end
thrust 0. 0060 0.0120 -—— ——
(0. 152) (0. 305)
Connecting Rod
Bearings
Bearing inside
diameter 2.7514 2.7534 - -——-
(69. 885) (69.936)
Bearing clearance 0.0014 0.0044 -—- -—- 0.0060
(0.035) 0.112) (0. 152)
Bearing thickness,
90° from parting line 0. 1548 0. 1553 -— -—— 0. 1530
(3.932) (3. 945) (3. 886)
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’ Maximum
; Manufacturer's allowable
' dimensions and Desired wear and
. tolerances clearance clearance
' Component Minimum | Maximum | Minimum | Maximum
Blower Drive Gear
Backlash 0.0030 0.0080 -—— -—— 0.0100
(0.076) (0.203) (0. 254)
Gear-to-hub fit 0.0005 0.0010 —— ——
(0.013) (0.025)
Blower Drive Gear
Support
Support bearing
inside diameter 1. 6260 1. 6265 -——- -——-
(41. 300) (41.313)
. Bearing-to-hub
clearance 0.0010 0.0025 -—— _——
(0.025) (0.063)
Support-to-end plate 0.0005 0.0025 —— _———
(0.013) (0.063)
Blower Drive Gear Hub
Diameter at bearing 1. 6240 1. 6250 —— -——
(41. 250) (41. 2175)
Hub-to-support
clearance 0.0010 0.0025 -—— -——- 0. 0050
(0.025) (0.063) (0. 127)
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Table 1-1. Engine Repair and Replacement Standards — Cont.

l

Maximum
Manufacturer's allowable
dimensions and Desired wear and
tolerances clearance clearance ‘
Component Minimum | Maximum | Minimum | Maximum
Hub-to-cam clear-
ance 0.002 0.007 - -——
(0.051) 0.178)
End thrust 0.0050 0.0080 - -—— 0.0100
0. 127) (0.203) (0.254)
Idler Gear
Backlash 0.0030 0.0080 - - 0.0100
(0.076) (0.203) (0. 254)
End play 0.0030 0.0060 -—- -——- 0.0080
(0.076) 0. 152) (0.203)
Bearing-to-hub 0.0020 0.0035 -—— -—— 0.0060 (
(0.051) (press) (0. 152)
(0.089)
Pushrod clevis inside
diameter 0.4370 0.4385 -—— -
(11. 100) (11. 138)
Clearance, pin-to-
clevis 0.0015 0.0005 - -——-
(tight) (loose)
(0.038) (0.013)
End play, clevis-to-
rocker arm 0.0080 0.0170 -—— -
(0.203) (0. 432)
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m. Time Standards. Table 1-2 lists the number of
man-hours required under normal conditions to per-
form the indicated maintenance and repair for
the generator set. Components are listed under the
appropriate functional index. The times listed are
not intended to be rigid standards. Under adverse
conditions, the operations will take longer; but
under ideal conditions with highly skilled mechan-
ics, most of the operations can be accomplished in
considerably less time.

Table 1-2. Time Standards

Lubrication and Service
01 ENGINE
0100 ENGINE ASSEMBLY
Engine......................... 0.8
(Drain, flush, refill)
0106 ENGINE LUBRICATION
SYSTEM
JFilter, fluid pressure ............ 0.3
(Change element)
Breather, rocker cover. .......... 0.4
(Clean breather)
03 FUEL SYSTEM
0301 FUEL INJECTOR
Injector assembly, fuel
(each).......ccovviiiiiinnnnnnn.. 0.2
(Clean strainer)
0302 FUEL PUMP
Pump, fuel, transfer
(each).......cooviiiiiininnnnnn. 0.2
(Clean screen)
0304 AIRCLEANER
Air cleaner intake............... 0.6
(Clean element)
0306 TANKS, LINES, FITTINGS
Tank,fuel...................... 1.2
(Clean screen)
(Drain, flush, refill)
Tank, fuel, engineday........... 0.2
(Drain, flush, refill)
0308 ENGINE SPEED GOVERNOR
AND CONTROLS
Tank, hydraulic, fluid . .......... 0.3
(Drain, flush, refill)
0309 FUEL FILTERS
Strainer,fuel ................... 0.4
(Drain body)
Cleanelement .................. 0.6
Filter,fuel...................... 0.6
(Drain body)
(Replace element)
0311 ENGINE STARTING AIDS
Primer, starting ................ 0.1
(Install capsule)

TM 5-6115-274-34

Lubrication and Service

05 COOLING SYSTEM
0501 RADIATOR

Radiator assembly.............. 0.5

(Drain, flush, refill)
0603 STARTING MOTOR

Motor, engine starter,

electrical....................... 0.1
(Lubricate with starter

removed)

0612 BATTERIES, STORAGE

(Battery, storage
(Add water, clean terminals)

22 BODY, CHASSISOR HULL, AND
ACCESSORY ITEMS
2207 WINTERIZATION EQUIPMENT

Pump, reciprocating, power

driven .............ociiiinaL, 0.2
(Clean screen)

Adapter, hosetosump .......... 0.3
(Clean screen)

40 ELECTRIC GENERATORS
4004 VENTILATING SYSTEM

Cover,end .............covunun. 0.1
(Clean screen)

Remove and Replace

01 ENGINE
0100 ENGINE ASSEMBLY

Engine assembly

w/accessories................... 10.0

(Hood and radiator removed)

0101 CRANKCASE, BLOCK,
CYLINDER HEAD

Block assembly, engine........... 40.0
(Engine removed)

Head assembly, cylinder......... 3.0
(Radiator drained, engine hood
removed)

Sleeve, cylinder (all)............. 7.0
(Engine, removed, includes
removal and installation of
head, pan, piston and connect-
ing rod assemblies).

Cover, crankshaft, front ......... 0.3
(Engine removed)

Plate,end...................... 0.2
(Engine removed)

Cover,hand hole. ............... 0.1

0102 CRANKSHAFT

Bearing, sleeve(all) ............. 2.0
(Engine removed, includes
removal and installation of

Hours

(Engine removed, includes
removal and installation of
oil pan and oil pump).
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Lubrication and Service Hours
Pulleygroove................... 0.5
(Engine in unit, radiator
removed).
Seal, plain, encased ............. 0.8
(Engine in unit, pulley
removed).
0103 FLYWHEEL ASSEMBLY
Housing Assembly.............. 0.8
(Flywheel removed)
Flywheel assembly.............. 0.4

(Engine removed)

0104 PIS'I‘ONS CONNECTING RODS
Piston, internal combustion
engine ............coeiiiiiiinn

(Engine removed, includes

installing rings, cylinder head,

oil pump and oil pan removed).
Rod assembly, connecting (3). . . ..

(Engine removed, cylinder head,
oil pan and oil pump removed)

0105 VALVES, CAMSHAFTS, AND

TIMING SYSTEM

Guide, valve, (each) .............
(Head and valve removed)

Insert, valve seat (each)..........
(Head and valve removed)

Valve, engine exhaust (all) . ......
(Head removed, time includes
refacing all valve seats).
(Includes adjustment)

Rocker arm assembly, valve .....
(Cover removed)

Cover,valve....................

Follower assembly, cylinder

(Includes remove and replace
rocker arm assembly and adjust
valve and injector clearance)

Rods, push, valve, (all)............
(Includes remove and replace
rocker arm assembly and
adjust valve and injector
clearance) (Includes
adjustment)

Cover, balance weight . ..........
(Radiator removed)

Shaft assembly, thrust ..........
(Engine removed, includes
remove and replace cylinder
head, flywheel and housing
timing gear and balance weight
covers)

Bearing,sleeve .................
(Balance cover and flywheel
housing removed)

Camshaft,engine................
(Engine removed, includes

1.2

14

0.3
0.3
2.5

0.4

0.1

2.0

2.1

1.0
6.0

1.0

6.0

Lubrication and Service

remove and replace cylinder
head, flywheel and housing
timing gear and balance
weight covers)

Gears, helical ...................
(Engine removed, ﬂywheel
housing removed)

0106 ENGINE LUBRICATING
SYSTEM

Pump,oil ..........ccoevvvnnn.
(Oil pan removed)

Regulator,oil...................
(Oil pan removed)

Valve.......oovvviveiiinnnnnnn.

Filter, fluid pressure ............

Adapter, oil cooling .............
(Housing and core removed)

Core,oilcooler..................
(Housing removed)

Housing, oilcooler ..............
(Ammeter shunt, starter,
and fuel solenoid removed)

Valve,bypass ..................
(Adapter removed)

Breather, rocker cover. ..........
(Cover removed)

Battery box and engine side
panel removed)
Pipe,outlet.....................
(Oil pump removed)
Gage, oil level bayonet ..........

03 FUEL SYSTEM
0301 FUEL INJECTOR
- Injector assembly, fuel
(each)......coovviiiiininnnnnn.
(Rocker cover removed)
0302 FUEL PUMPS
Pump, fuel, transfer.............
Pump, fuel, transfer.............
(Blower removed)
0304 AIR CLEANER
Air cleanerintake...............
Hose,airduct ..................
Blower assembly, air
(Water pump, fuel pump, and
inlet housing removed)
Coupling assembly, drive........
(Blower removed)
Housing, airinlet ...............
(Solenoid and bracket removed)
0306 TANKS, LINES, FITTINGS
Cap, fuel filler neck..............
Tank,fuel...........co00veeenn.
(Rear skid panel removed)

oooooooooooo

Hours

-



Lubrication and Service

Tank, fuel, engine,day ..........
(Fuel drained) (Includes
adjustment)

Hoseassembly .................

Tube assembly, fuel.............

Valvecheck ............... ...

Valve, fuel control ..............

0308 ENGINE SPEED GOVERNOR
AND CONTROLS

Actuator assembly,

hydraulic ......................
(Rocker arm cover removed)
(Includes adjustment)

Tube assembly, metal ...........

Pump assembly, hydraulic,

BOVEINOT.....ccovvvnnnneeennnns
(Hydraulic tank drained)

Strainer assembly ..............

Tank, hydraulic fluid............
(Fluid drained)

0309 FUEL FILTERS

(Fuel pressure switch removed)
0311 ENGINE STARTING AIDS
Primer, starting ................
Primer punip, fuel...............
Tube assembly, metal ...........
0312 THROTTLE, OR CHOKE
CONTROLS
Control assembly, push pull......
04 EXHAUST SYSTEM
0401 MUFFLER AND PIPES
Cap, exhaust pipe...............
Muffler and manifold
assembly.......................
(Radiator drained, rain cap
and adapter and exhaust pipe
removed)
Pipe,exhaust...................
(Rain cap and adapter
removed)
05 COOLING SYSTEM
0501 RADIATOR
Cap, radiator ...................
(Access door open)
Radiator assembly ..............
(Radiator drained, strainer
and radiator cowl removed)
Shutter assembly, radiator ......
(Radiator removed)
Control assembly, radiator
shutter ...................0o0t
(Radiator drained)

Lubrication and Service
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Hours

0503 WATER MANIFOLDS,
THERMOSTAT AND HOUSING

GASKET

Manifold, water................. 1.0
(Radiator drained, bypass tube
removed)

Thermostat, Flow control........ 0.5
(Lower water level)

Element Power ................. 0.6

Hose, Radiator ................. 0.3

Tubes, Radiator ................ 0.3

Clainp, Hose(ea)................ 0.1

0504 WATER PUMP

Pump assembly, water .......... 0.6

(Radiator drained)
0505 FAN ASSEMBLY

Belts, V, Matched set ........... 0.4
(Fan guard removed) (Includes
adjustment)

Support,fan.................... 0.3
(Pulley and hub assembly
removed)

Fan, enginecooling ............. 0.4
(Guard removed)

Guard, engine,fan .............. 0.2

Pulley and hub assembly ........ 0.5
(Guard and fan removed)

06 ELECTRICAL SYSTEM

0601 GENERATOR
Generator, engineac ............ 0.5
Belts, V, matched set............ 0.4
(Fan belts removed)
(Includes adjustment)
Pulley, groove.................. 0.3
(Generator removed)
0602 GENERATOR REGULATOR
Regulator, voltage .............. 0.7
(Includes adjustment)
Rectifier, metallic............... 0.5
0603, STARTING MOTOR
Motor, engine starting,
electrical ....................... 0.5
(Radiator drained, cooler
cover and core removed,
solenoid and bracket removed)
Relay, solenoid ................. 0.3
Lead, electrical, copper .......... 0.2
Brush, electrical contact. ........ 0.5
0606 ENGINE SAFETY CONTROLS
Governor, overspeed, diesel
engine.......... e 1.3
(Air cleaner removed)
(Includes adjustment)
Switches, pressure.............. 0.3
Switch, temperature ............ 0.3
(Water level lowered)
Solenoid, electrical,dc........... 0.6
(Includes adjustment)
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Lubrication and Service Hours
0607 INSTRUMENT OR ENGINE
CONTROL PANEL
Ammeter ...................... 0.5
Meter, time totalizing,
electrical ....................... 0.5
Lamp, incandescent. ............ 0.1
Lightpanel..................... 0.5
Switches, toggle ................ 0.3
Wiring, electrical ............... 1.0
0608 MISCELLANEOUS ITEMS
Connector, plug,
electrical....................... 0.5
Connector, receptacle,
electrical ....................... 0.4
Shunt, ammeter ................ 0.4
Cableassembly................. 0.3
0612 BATTERIES
Battery, storage................ 0.4
(Cover removed)
Box, battery.................... 0.5
(Batteries removed)
Lead, electrical ................. 0.1
15 FRAME
1501 FRAME ASSEMBLY
Base..........cooiiiiiiiiin, 2.0
(Engine, generator, fuel
tank removed)
Terminal, stud.................. 0.1
1801 BODY, CAB, HOOD
Panels................oceenn, 0.2
(Hood removed)
Cowl, center and rear (ea) ........ 1.5
(Engine and generator hood
removed)
Cowl assembly, radiator,
front........coiiiiiiiiiiiie., 1.0
(Engine hood removed)
Hood, engine and
generator ...............c00ennn 1.5
Doors.......covvviiiiinnnnnnnn. 0.3
1808 STOWAGE RACKS, BOXES,
STRAPS
Strap, webbing ................. 0.4
Box assembly, tool.............. 0.3
Rack .........coiiiiiiiinnnan, 0.1
22 BODY, CHASSIS OR HULL AND
ACCESSORY ITEMS
2202 ACCESSORY ITEMS
Cable, paralleling ............... 0.4
2207 WINTERIZATION
EQUIPMENT
Pipe, flexible ................... 0.2
Lamp, incandescent............. 0.1
Light, indicator................. 0.5
Pump, reciprocating, power
driven ..........c.iiiiiiiinnn. 0.7

Lubrication and Service Hours
Hose, flexible................... 0.2
Switch, toggle.................. 0.3
Switch, thermal................. 0.2
(Batteries removed)
Valve assembly, not air........... 0.3
Adapter, hosetosump .......... 0.3
Cable, air valvecontrol .......... 0.3
Heater assembly................ 1.0
(Adapter removed)
Motor assembly, blower . ........ 1.0
(Heater removed)
Igniter assembly................ 0.2
(Heater removed)
Switch assembly, flame.......... 0.7
(Heater removed) (Includes
adjustment)
Valve, regulator ................ 1.0
(Heater removed)
Coil, solenoid ................... 1.0
(Heater removed)
Terminalboard ................. 0.5
(Heater removed)
Connector, receptacle,
electrical ................. o 0.4
(Heater removed)
Switch, limit ................... 0.2
(Heater removed)
Resistor assembly .............. 0.2
(Heater removed)
Casing, burner assembly......... 1.0
(Heater removed)
Leads, electrical ................ 0.2
(Heater removed)
Tube,fuel ...........cccvvvnnn.. 0.2
(Heater removed)
Orifice assembly,
metering...........coovvvevinnn 0.1
(Heater removed)
Covers, protective and
inlet .........oiiiiiinn. 0.1
(Heater removed)
2210 DATA PLATES
Plates, COE. ..........c....... 0.3
Plates, instruction .............. 0.3
Plates, identification............ 0.3
40 ELECTRIC GENERATORS
4000 GENERATOR ASSEMBLY
Generator..........coeveveennnn 8.0
(Includes remove and install
rear cowl and separate
from engine)
4001 ROTOR ASSEMBLIES
Rotorassembly................. 0.6
(Generator removed)
4002 STATOR ASSEMBLIES
Statorassembly ................ 0.6
(Generator removed)



Lubrication and Service

4003 BRUSH HOLDERS
Brush, electrical contact......... 0.5
(End cover removed)
Brush holder assembly . ......... 0.9
(End cover removed) (Includes
adjustment)
Spring tension (all 4)
(End cover removed)
(Tncludes adjustment)
4004 VENTILATING SYSTEM
Cover,end ..................... 0.1
(Access doors removed)
Cover,frame ................... 0.8
4005 FRAME SUPPORTS AND
HOUSINGS

Bracket, bearing................ 1.0
(Main generator removed)
Bearing...................0.l 0.5
(Rotor removed)
4007 DRIVE COMPONENTS
Disk,drive..................... 0.5
(Generator removed)
4009 CONTROL PANELS, HOUSINGS,
CUBICLES
Box,control.................... 6.0
(Removed from rear cowl)
Lamps, incandescent. ........... 0.1
Lights,panel ................... 0.3
Meters, electrical ............... 0.3
Panel, instrument............... 4.0
(Includes remove and replace
all switches, meters and
rheostats)
Receptacle, electrical. ........... 0.3
Harness assembly .............. 4.0
Wire, electrical ................. 0.2
Sensing assembly............... 0.3
Converter,watt................. 0.3
Converter, frequency............ 0.3
4010 MASTER OR AUXILIARY
CONTROL ASSEMBLY
Connector, receptacle ........... 0.2
Master control assembly,
ZOVEIMOT ... oivivtiiireenncnnnns 1.2
(Includes adjustment)
(Engine air cleaner removed)
4011 CIRCUIT BREAKERS,
CUTOUTS, FUSE AND
FUSEHOLDERS
(Includes disconnecting,
wiring, labeling, wiring and
reconnecting)
Cable assemblies. . .............. 4.5
Fuse, cartridge ................. 0.1
Holder,fuse.................... 0.3
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4012 SWITCHES
Switches....................... 0.5

4013 REGULATOR, VOLTAGE OR
CURRENT
Regulator, voltage .............. 0.5
4014 RESISTORS
Resistors ...................... 0.2
Rheostat....................... 0.2
4015 RELAY OR ASSEMBLY
Relay...........ccoeiiiiiinan, 0.5
(Includes adjustment)

4017 TRANSFORMERS, RECTIFIERS
Transformer.................... 0.6
Rectifier ....................... 0.4

4018 TERMINAL BLOCKS JUNCTION

BOXES
Terminal board assembly ........ 1.0
Bracket, terminal board . ........ 0.2
(Terminal board removed)
Cable assembly, load . ............. 1.0
Receptacle ..................... 0.3
Connector board assembly....... 1.0
4019 RADIO INTERFERENCE
SUPPRESSION
Capacitor, fixed, paper
dielectric............coiiin... 0.2
(End cover removed)
Lead electrical.................. 0.2

4020 STATIC EXCITER
COMPONENTS
Exciter assembly ............... 2.0
Bracket, exciter mounting ........ 0.2
Exciter removed
Rectifier assembly .............. 0.5
(End cover removed)

Choke assembly ................ 0.5
Transformers, current............ 0.6
Board, transformer '
mounting ................0u.... 0.3
(Transformer removed)
47 GAGES (NONELECTRICAL)

WEIGHING AND MEASURING

DEVICES

4702 GAGES
Gages, oil pressure.............. 0.3
Tube assembly, mmetal ........... 0.3

4702 FUEL GAGES (QUANTITY)

Gage, liquid quantity. .. .. eeeeas 0.4
Indicator assembly, heat ........ 0.6
(Lower water level)

76 FIGHTING EQUIPMENT

7603 FIRE EXTINGUISHER
Extinguisher, fire............... 0.1
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1-8. Lubrication Information.

a. Care of Lubricants. Keep all lubricants in seal-
ed containers and stored in a clean, dry place away
from external heat. Allow no dirt, dust, or water to
mix with the lubricants at any time. Keep all lubri-
cation clean and ready to use.

b. Points of Lubrication. Follow the detailed lub-
rication instructions given on the current lubrica-
tion order. Always apply lubricant specified on the
current lubrication order.

c. Cleaning. Keep all external parts not requiring
lubrication free from lubricants. After every lubrica-

1-30

tion operation, remove any excess lubricants from
the points of application and wipe away spilled
lubricant.

d. Operation Immediately After Lubrication.
Operate the unit for five minutes immediately after
lubrication. Inspect the oil filter and oil lines for
evidence of leakage. If the crankcase oil has been

changed, it will be necessary to operate the engine
for five minutes before checking the oil level.

CAUTION

When OES oil is used, level should be
checked more frequently.

&
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CHAPTER 2

DIRECT SUPPORT AND GENERAL SUPPORT
MAINTENANCE INSTRUCTIONS

Section I. REPAIR PARTS, SPECIAL TOOLS AND EQUIPMENT

2-1. Repair Parts.

Direct and general support maintenance repair
parts are listed and illustrated in TM 5-6115-
274-34P.

2-2. Special Tools and Equipment.

The special tools required to perform the repair
and overhaul operations on the engine and its
accessories are listed in table 2-1 and TM 5-6115-

274-34P, and shown on figure 2-1. No special equip-
ment is required by direct and general support
maintenance personnel for maintenance on the gen-
erator set.

2-3. Specially Designed Tools and Equipment.
No specially designed tools or equipment are
required by direct and general support maintenance

personnel to perform maintenance on the generator
set.

Table 2-1. Special Tools and Equipment

ITEM NSN OR PART NO. USE
Valve Spring and Injector Remover J1227-01 Remove valve springs and injectors
Injector timing gage J18563 Check fuel injector timing
Cam installer J1471 Blower drive gear
Handle for insert oil seals J1508-8 Install oil seal injectors
Adapter for oil seat insert J1508-9 Install oil seals
Puller set, blower gear and end
plates J1682-CB Blower gear and end plates
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1. Valve spring and injector remover
2. Injector timing gage

3. Cain installer

4. Handle insert oil seals

5. Adapter for oil seal insert

m
\_/

Figure 2-1. Special Tools

TS 6115-274-34/2-1
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Section II. TROUBLESHOOTING

2-4. General.

a. This section contains troubleshooting in-
formation for locating and correcting most of the
operating troubles which may develop in the gener-
ator set. Each malfunction for an individual compo-
nent, unit, or system is followed by a list of tests
or inspections which will help you to determine
corrective actions to take.

b. This manual cannot list all malfunctions that
may occur, nor all tests or inspections and correc-

tive actions. If a malfunction is not listed or is not
corrected by listed corrective actions, notify your

supervisor.

2-5. Direct and General Stlnpport Maintenance
Troubleshooting.

The following table 2-2 lists the common mal-
functions which you may find during the operation
or maintenance of the generator set or its compo-
nents. You should perform the tests/inspections and
corrective actions in the order listed.

Table 2-2. Troubleshooting

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

ENGINE

1. ENGINE HARD TO START OR FAILS TO START
Step 1. If the starting motor fails to crank the engine it could be a stripped flywheel spur gear or a

defective starting motor.

a. Replace flywheel spur gear (fig. 9-2).

b. Repair or replace

starting motor (para 6-3).

Step 2. If the engine fails to start it could be clogged or defective fuel injectors.
Repair or replace fuel injectors (para 4-9).

Step 3. 1f the engine fails to start it could be a defective cylinder head gasket.
Replace cylinder head gasket (para 9-9).

Step 4. 1f the engine fails to start it could be valves out of adjustment or defective valves.
Adjust, repair or replace valves (para 9-9).

Step 5. If the engine fails to start it could be defective piston rings.

Replace piston rings (para 9-18).

Step 6. 1f the engine fails to start it could be a defective blower.

Repair or replace blower (para 7-15).

2. ENGINE MISSES OR RUNS ERRATICALLY

Step 1. Check for clogged or defective fuel injector.
Repair or replace injectors (para 4-9).

Step 2. Check for worn or defective pistons, rings, or sleeves.
Replace defective pistons, rings, or sleeves (para 9-18).

Step 3. Check for stuck or burned valves.
or replace valves (para 9-9).

Repair
Step 4. Check for defective cylinder head gasket.

Replace gasket (para 9-9).

Step 5. Check if electric governor control unit is defective or out of adjustment.
Adjust, repair or replace governor control unit (para 5-9).

3. ENGINE LACKS POWER
Step 1. Check for worn or sticking valves.

or replace valves (para 9-9).

Step 2. Check if fuel injector control tube is defective or out of adjustment.
Adjust or replace control tube (para 4-9).

Step 3. Check if fuel injectors are clogged or defective.
Repait or replace fuel injectors (para 4-9).
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Table 2-2. Troubleshooting—Continued

MALFUNCTION
TEST OR INSPECTION
CORRTCTIVE ACTION

4. ENGINE OVERHEATS
Step 1. Check for cloggad or defective radiator.
Repair or replace radiator (para 7-21).
Step 2. Check for cracked cylinder block or clogged oil galiery.
Replace or repair cylinder block (para 9-24).

5. ENGINE KNOCKS OR DEVELOPS EXCESSIVE NOISE

Step 1. Check for worn or defective piston pin or bushing.

Replace worn or defective piston pin or bushing (para 9-18).
Step 2. Check for worn or defective piston or cylinder sleeve.

Replace worn or defective piston or cylinder sleeve (para 9-18).
Step 3. Check for worn or loose connecting rod bearings.

Replace or repair worn or loose connecting rod bearings (para 9-18).
Step 4. Check for leaking injector spray tip valve.

Repair or replace defective injector spray tip valve (para 4-9).
Step 5. Check for worn blower.

Repair or replace blower (para 7-15).
Step 6. Check for defective gear train.

Replace defective gears (para 9-12).
Step 7. Check for worn crankshaft or main bearmgs

Replace worn crankshaft or main bearings (para 9-21).
Step 8. Check for loose flywheel.

Tighten flywheel (para 9-3).

6. ENGINE OIL PRESSURE LOW
Step 1. Check for defective oil pump or pressure regulator.
Repair or replace oil pump or pressure regulator (para 9-15).
Step 2. Check for defective crankshaft, connecting rod bearings or main bearings.
Replace defective crankshaft or bearings (para 9-21).

7. ENGINE OIL CONSUMPTION HIGH
Step 1. Check for leaking oil pan gasket.
Replace oil pan gasket (para 9-15).
Step 2. Check for defective crankshaft oil seals.
Replace oil seals (par 9-21).
Step 3. Check for defective blower oil seal.
Replace blower oil seal (para 7-15).
Step 4. Check for defective piston or piston oil control rings.
Replace defective piston or piston oil control rings (para 9-18).
Step 5. Check for defective cylinder sleeve.
Replace defective cylinder sleeve (para 9-24).

8. ENGINE EXHAUST SMOKE EXCESSIVE
Step 1. Check if fuel injector control tube is defective or out of adjustment.
Adjust or replace control tube (para 4-9).
Step 2. Check if fuel injectors are clogged or defective.
Repair or replace fuel injectors (para 4-9).
Step 3. Check if valves are seating properly.
Repair or replace valves or valve seats (para 9-9).
9. AMMETER SHOWS CHARGE WHEN BATTERIES ARE FULLY CHARGED
Step 1. Check for grounded engine generator rotor.
Replace rotor (para 6-9).
Step 2. Check if engine generator voitage regulator is out of adjustment.
Adjust regulator (para 6-12).
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Table2-2. Troubleshooting—Continued

MALFUNCTION

10.

1L

12,

13.

14.

16.

16.

TEST OR INSPECTION »
‘ CORRECTIVE ACTION

AMMETER SHOWS LOW OR NO CHARGE WHEN BATTERIES ARE DISCHARGED
Step 1. Check for defective engine generator rotor.
Replace rotor (para 6-9).
Step 2. Check for grounded engine generator stator.
Replace stator (para 6-9).
Step 3. Check for defective engine generator brush holders or springs.
Replace brush holders or springs (para 6-9).
Step 4. Check if engine generator voltage regulator is defective or out of adjustment.
Adjust or replace voltage regulator (para 6-12).

ENGINE GENERATOR OVERHEATS
Step 1. Check for dirt in engine generator.
Disassemble and clean generator (para 6-9).
Step 2. Check for defective stator.
Replace stator (para 6-9).
Step 3. Check for defective rotor.
Replace rotor (para 6-9).
Step 4. Check for defective engine generator shaft bearing.
Replace bearing (para 6-9).

MAIN GENERATOR FAILS TO BUILD UP RATED VOLTAGE
Step 1. Check if voltage regulator is defective or out of adjustment.
Adjust or replace regulator (para 10-4).
Step 2. Check for defective static exciter.
Replace or repair a defective static exciter (para 11-6).
Step 3. Check for defective stator winding.
ir or replace stator (para 11-14).
Step 4. Check for defective rotor.
Repair or replace rotor (para 11-14).
Step 5. Check for defective sliprings.
Repair or replace sliprings (para 11-14).
MAIN GENERATOR OUTPUT VOLTAGE DROPS UPON LOAD INCREASE
Step 1. Check if voltage regulator is defective or out of adjustment.
Adjust or replace regulator (para 10-4).
Step 2. Check for defective stator.
Replace stator (para 11-14).
Step 3. Check for defective rotor.
Replace rotor (para 11-14).

MAIN GENERATOR VOLTAGE TOO HIGH
Step 1. Check if voltage regulator is defective or out of adjustment.
Adjust or replace regulator (para 10-4).
Step 2. Check if linear reactor transformer is defective.
Replace the transformer (para 10-4).

MAIN GENERATOR NOISE
Step 1. Check for defective bearing.
Replace bearing (para 11-14).
Step 2. Check for loose or defective coupling.
Tighten or replace coupling (para 11-14).
MAIN GENERATOR OVERHEATS
Step 1. Check for dirt in main generator.
Disassemble and clean generator (para 11-14).
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Table 2-2. Troubleshooting—Continued

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

Step 2. Check for defective bearing.
Replace bearing (para 11-14).
Step 3. Check if circuit breaker remains closed with generator overloaded.
Replace circuit breaker (para 11-8).
Step 4. Check for defective stator winding.
Repair or replace stator (para 11-14).
Step 5. Check for defective rotor.
Repair or replace rotor (para 11-14).

17. MAIN GENERATOR VOLTAGE ERRATIC
Step 1. Check for defective voltage regulator.
Repair or replace regulator (para 10-4).
Step 2. Check for defective rectifier or heat sink.
Repair or replace rectifier or heat sink (para 11-12).
Step 3. Check if engine speed fluctuates due to a defective electrohydraulic actuator.
Repair or replace actuator (para 5-6).

18. CIRCUIT BREAKER CONTINUES TO TRIP
Step 1. Check for defective circuit breaker.
Replace circuit breaker (para 11-8).
Step 2. Check for defective overvoltage-underfrequency relay.
Replace relay (para 10-3).

19 MAIN GENERATOR FREQUENCY DRIFTS

Step 1. Check for defective frequency control variable resistor.
Replace resistor (para 10-3).

Step 2. Check for misaligned or defective governor control unit.
Align, repair or replace control unit (para 5-9).

Step 3. Check if engine responds to electrohydraulic actuator.
Adjust or repair actuator (para 5-6).
Adjust or repair fuel injector control tube (para 4-9).

20. BATTERY-CHARGING AMMETER FAILS TO REGISTER
Step 1. Check for defective engine generator.
Replace or repair generator (para 6-9).
Step 2. Check if engine generator voltage regulator is defective or out of adjustment.
Adjust or replace voltage regulator (para 6-12).

21. GENERATOR DOES NOT PARALLEL PROPERLY
Step 1. Check for defective droop adjusting variable resistor.
Replace resistor (para 10-3).
Step 2. Check for misaligned or defective electric governor control unit.
Align or replace control unit (para 5-9).

22. ELECTROHYDRAULIC ACTUATOR SLUGGISH
Step 1. Check for binding of hydraulic pump drive shaft.
Repair or replace pump (para 5-3).
Step 2. Check for proper hydraulic pump output pressure.
Repair or replace pump (para 5-3).
Step 3. Check if actuator control rod is binding or out of adjustment.
Adjust or replace control rod (para 5-6).

23. ENGINE HUNTS OR DOES NOT RESPOND TO ELECTROHYDRAULIC ACTUATOR
Step 1. Check if electric governor control unit is misaligned or defective.
Align or replace control unit (para 5-9).
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Table 2-2. Troubleshooting—Continued

MALFUNCTION
" TEST OR INSPECTION
CORRECTIVE ACTION

Step 2. Check for backlash between actuator rack and electrical potential indicator pinion.
Replace rack and potential indicator or tension spring (para 5-6).

24. ENGINE SHUTS DOWN OR OVERSPEEDS WHEN GOVERNOR SWITCH IS TURNED ON
Step 1. Check for defective frequency control variable resistor.

Replace resistor (para 10-3).

Step 2. Check for defective electrohydraulic actuator core and armature assembly.
Test and, if necessary, replace core and armature assembly (para 5-6).

25. WINTERIZATION HEATER FAILS TO IGNITE
Check for defective solenoid fuel valve.

Replace valve (para 12-2).

Section IIT REMOVAL AND INSTALLATION OF MAJOR COMPONENTS
AND ASSEMBLIES

2-6. Housing Group and Front Cowl.
a. Removal

(1) Remove screws (1, fig. 2-2), washers (2), lock-
washers (30), and nuts (12) in sequence necessary to
remove doors (3, 4, 19, 26) and hoods (5, 6).

(2) Remove fuel control panel (22), canvas boot
(23), side panel (24), and connector nut (25).

(3) Remove side panels (28, 29).

(4) Drain radiator liquid into suitable container
and disconnect all hoses at radiator.

(5) Remove screws (1), washers (2), lockwashers
(30), nuts (12), and remove muffler rain cap and re-
tainer (14) and clip (38).

(6) Remove screws (1), lockwashers (40), fasten-
ers (41), washers (2, 43), lockwashers (30), and nuts
(12) and remove grill guard (39) and heater access
door (42).

(77 Remove screws (1), lockwashers (30), and
nuts (12) and remove doors (31, 32, 54, 57). Remove
cotter pin (55) and door stop (56).

(8 Remove screw (1) and fire extinguisher
bracket (27).

(9 Remove screws (1), washers (2), lockwashers
(30), and nuts (12) and remove stowage rack (34).

(100 Remove bolts (33), lockwashers (36) and
nuts (37) and remove toolbox (35).

(11) Remove radiator cap (10).

(12) Remove screws (8) and lockwashers (9) and
remove radiator (11). Remove shutter assembly (46).

(13) Remove nuts (15), spacers (16), washers (17),
latches (18), washers (20) and latch handles (21).

(14) Remove bolt (53), lockwasher (2), ground
terminal identification strip (50) and ground
terminal (51).

(15) Remove nuts (49), lockwashers (48), bevel
washers (47), washers (44) and bolts (45) and remove
front cowl (13).

b. Installation.

(1) Position front cowl (13, fig. 2-2) on frame
and fasten with bolts (45).

(2) Install ground terminal (51) and identifica-
tion strip (50) and attach with bolt (53) and lock-
washer (52).

(3) Install latch handles (21), washers (20),
latches (18), washers (17), spacers (16) and nuts (15).

(4) Install shutter assembly (46). Install radia-
tor (11) and attach to cowl with lockwashers (9) and
screws (8).

(5) Install radiator cap (10).

(6) Position toolbox (35) and fasten with bolts
(33), and nuts (37).
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(7) Install stowage rack (34) and fasten with
screws (1), washers (2), lockwashers (30) and nuts
(12).

(8) Install fire extinguisher bracket (27) with
screw (1).

(9) Position doors (31, 32, 54, 57) and attach

with screws (1), lockwashers (30), and nuts (12).
Install door stop (56) and cotter pin (55).

(10) Install grill guard (39) and heater access
door (42) with screws (1), lockwashers (40), fasteners
(41), washers (2, 43), lockwashers (30), and nuts (12).

(11) Install clip (38) and muffler rain cap (14)
with screws (1), washers (2), lockwashers (30), and
nuts (12).

(12) Connect hoses to radiator and fill radiator
with proper fluid.
{13) Install side panels (28, 29).

(14) Install connector nut (25), side panel (24),
canvas boot (23), and fuel control panel (22).

(15) Install hoods (5, 6) and doors (3, 4, 19, 26),
and fasten with screws (1), washers (2), lockwashers
(30), and nuts (12).

Screw, cap, he;: hd, 1/4-20 x 3/4 in. (77 reqd)
Washer, flat 1/4 in. (77 reqd)

Generator door, lh

Engine door, 1h

Generator cover

Engine cover

Radiator cap access door

Screw, cap, hex hd, 5/16-18 x 3/4 in. (6 reqd)

Washer, lock, 5/16 in. (6 reqd)
Radiator cap

Radiator and air shroud
Nut, hex, 1/2-20 (56 reqd)
Front cowl

Mulffler raincap and retainer
Nut (spec) (20 reqd)

Spacer (20 reqd)

Washer, flat, 3/8 in. (20 reqd)
Latch (20 reqd)

Engine door, rh

© P NS O A N~

T N T
© ® NS A W ~NDO

Flat washer (spec)

Latch handle

Fuel control panel
Canvas boot

Right rear side panel
Connector nut (spec)
Generator door, rh

Fire extinguisher bracket
Left rear side panel

Left front side panel

Washer, lock, 1/4 in. (56 reqd)
Instrument door, rh

Instrument door, 1h

Bolt, machine, 5/16-18 x 3/4 in. (4 reqd)
Stowage rack

Toolbox

Washer, lock, 5/16 in. (4 reqd)

Nut, hex, 5/16-18 (4 reqd)

Clip

Grill guard

Washer, lock, IET, 1/4 in. (9 reqd)
Fastener (spec) (2 reqd)

Heater access door

Flat washer (spec)

Washer, flat, 1/2 in. (4 reqd)

Bolt, machine, 1/4-13 x 1 1/4 in. (4 reqd)
Shutter assembly

SERBEPREBRIZBRBRESY

47. Bevel washer (spec)

48. Washer, lock, 1/21in. (4 reqd)

49. Nut, hex, 1/2-13 (4 reqd)

50. Ground terminal identification strip
51. Ground terminal

Washer, lock, IET, 1/2 in.

Bolt, machine, 1/2-13x 2 1/2in.
Generator lower door, rh

Pin, cotter, 1/8-16 x 3/4 in.

Door stop
Generator lower door, lh

Figure 2-2 Housing Group and Front Cowl, Removal and Installation
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Figure 22 Housing Group and Front Cowl, Removaland Installation (cont.)
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2-7. Engine.
a. Removal
(1) Refer to figure 2-2 and following steps to
remove housing group to gain access to the engine.

(20 Remove screws (1, fig. 2-2), washers (2),
washers (17) and nuts (12) in sequence necessary to
remove doors (3, 4, 19, 26) and hoods (5, 6).

(3) Remove fuel control panel (22), canvas
boot (23), side panel (24) and connector nut (25).

(4) Remove side panels (28, 29).

(5) Drain radiator liquid into suitable
container and disconnect all hoses at radiator.

(6) Remove front cowl (13) with radiator
assembly attached by removing nuts (49), washers
(48), bevel washers (47), washers (44) and bolts (45).

(7) Refer to figure 2-3 and loosen latches on
battery box cover and remove cover.

NOTE

When disconnecting batteries from the
engine electrical system, the positive lead
(ground) must be disconnected first.

(8) Loosen nuts, disconnect battery leads and
remove jumper lead.

(99 Loosen battery holddowns and remove
batteries.

(10) Refer to figure 2-4 and loosen clamps and
remove heater-to-battery hose.

(11) Remove nuts, screws and clamps holding
electrical leads to battery box.

(12) Remove thermostat. Tag and disconnect
electrical leads.

(13) Loosen hose clamp and remove drain hose.

(14) Remove nuts and screws that secure
battery box support to front engine mount and re-
move support.

(15) Remove nuts and screws holding battery
box to frame and remove battery box.

(16) Disconnect the air valve control cable,
throttle cable, temperature bulb, oil drain line,
fuel primer tube, and starting primer tube from
the engine.

(17) Remove screws and nuts holding genera-
tor stator frame cover and remove cover.

(18) Drain the fuel into a suitable container.

(19) Refer to figure 2-5 and remove the fuel
tank cap and fuel filler.

2-10

(20) Remove fuel tank cap and strainer. l

(21) Remove screws securing ring to filler neck ‘
and remove ring and gasket.

(22) Loosen the clamps that secure the fuel
filler hose, connecting the filler neck to the fuel tank,
and remove the fuel filler and hose from the tank. ‘

(23) Remove the heater exhaust pipe at center
cowl.

(24) Remove screws, washers and nuts holding
center cowl to base frame and remove center cowl.

(25) Refer to figure 2-6 and following steps to
remove the engine.

NOTE

Position suitable blocking beneath rear of
main generator before removing stator-to-
flywheel housing screws.

(26) Remove lockwire and screws holding
stator frame to coupling plates.

(27) Remove screws holding stator frame to
flywheel housing.

(28) Remove screws and nuts holding engine to
skid base.

(29) Attach suitable lifting device to front and
rear lifting brackets and remove engine.

b. Installation.

(1) Attach suitable lifting device to front and
rear lifting brackets and install engine on base (refer
to fig. 2-6).

(2) Attach engine to skid base with screws
and nuts.

(3) Attach flywheel housing to stator frame
with screws.

(4) Attach stator frame .to coupling plates
with screws and lockwire.

(5) Remove blocking from under main
generator.

(6) Attach center cowl to base frame with
screws, washers and nuts.

(7) Attach heater exhaust pipe to center cowl.

(8) Refer to figure 2-5 and install fuel filler
and hose. Tighten clamps that secure the fuel filler ‘
hose.

(9) Attachring and gasket with screws.
(10) Install strainer and tank cap. A
(11) Service the fuel tank. (
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2-12

Figure 24. Battery Box, Removal and Installation

Figure 2-5. Fuel Tank Cap and Fuel Filler, Removal and
Installation

(12) Install generator stator frame cover with
screws and nuts.

(13) Connect the air valve control cable,
throttle cable, temperature bulb, oil drain line, fuel
primer tube, and starting primer tube to engine.

(14) Refer to figure 2-4 and install battery box
and fasten to frame with nuts and screws.

(15) Install battery box support and attach to
front engine mount.

(16) Attach drain hose and tighten clamp.

(17) Install electrical leads to battery box with
clamps, nuts and screws.

(18) Reconnect electrical leads and install
thermostat.

(19) Install heater-to-battery hose and tighten
clamps.

(20) Refer to figure 2-3 and install batteries
and fasten holddowns.




4

Figure 36, Engine, Removal and Installation

TM 5-61165-274-34
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NOTE

When reconnecting batteries, the positive
lead (ground) must be connected last.

(21) Reconnect battery leads and jumper lead
and tighten nuts.

(22) Install battery box cover and engage
latches.

(23) Refer to figure 2-2 and install housing
and front cowl.

(24) Install front cow!l (13) with radiator
assembly attached and install nuts (49), washers
(48), bevel washers (47), washers (44) and bolts
(45).

(25) Connect all hoses at radiator and tighten
clamps. Service radiator.

(26) Install side panels (28, 29).

(27) Attach fuel control panel (22), canvas boot
(23), side panel (24) and connector nut (25).

(28) Install doors (3, 4, 19, 26) and hoods (5, 6)
with screws (1), washers (2, 17) and nuts (12).

2-8. Main Generator.
a. Removal.

(1) Refer to figure 2-7 and the following steps
to remove hood, doors and panels enclosing main
generator compartment.

(2) Remove screws (1, fig. 2-7), washers (2),
washers (16) and nuts (5) and remove hood (4), doors
(3, 14) and panels (12, 15). Remove canvas boot
(11) and connector nut (13) when removing panel
(12).

(3) Remove screws (1), washers (2, 16) and
nuts (5) and remove stowage rack (7).

(4 Remove bolts (6), washers (9) and nuts (10)
and remove toolbox (8).

(6) To remove the day tank, refer to figure 2-8
and remove drainplug and drain day tank fuel into
suitable container.

(6) Remove fuel lines from day tank.

(7) Remove screws and nuts holding tank to
structure and remove day tank.

NOTE

The fuel day tank or Serial Numbers
52300-593 through 52300-3339 contains
two float valves and a microswitch and is
mounted horizontally rather than verti-
cally as in figure 2-8. This day tank is
removed by disconnecting six lines, two

2-14

electrical leads, and removing three nuts
and screws.

(8 Remove air cleaner, bracket and hose
(fig. 2-9).

(9) Loosen clamps and remove air hose from
top of air cleaner.

(100 Remove nuts and screws and remove
straps.

(11) Remove air cleaner.

(12) Remove nuts and screws and remove
saddle brackets.

(13) Remove screws and remove air cleaner
bracket.

(14) Refer to figure 2-10 and the following
steps to remove the main generator.

(15) Remove screws and nuts and remove fuel
line. Remove primer cable.

(16) Remove screws and nuts and remove
stator frame cover.

(17) Tag and disconnect electrical leads as
necessary.

(18) Remove lockwire and screws holding
stator frame to coupling plates.

(19) Position jacking bolts to support rear
of engine.

(20) Remove screws and nuts securing the
generator to fraiae base.

(21) Install two lifting eyes in main generator
and attach suitable lifting device.

(22)
screws.

Remove stator-to-flywheel housing

(23) Remove generator.

b. Installation.

(I) Using suitable lifting device install
generator in place behind engine (refer to fig. 2-10).

(2) Install screws connecting stator to fly-
wheel housing.

(3) Attach generator to frame base with
screws.

(4 Remove lifting eyes from generator and
loosen jacking bolts from under rear of engine.

(5) Attach stator frame to coupling plates ‘

with screws and lockwire.
(6) Connect electrical leads.
(7) Attach stator frame cover.
(8 Attach primer cable and fuel line.

\
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1. Screw, cap, hex hd 9. Washer, lock

2. Washer, flat 10. Nut, hex

3. Geénerator door, lh 11. Canvas boot
' 4. Generator hood 12. Right rear side panel

5. Nut, hex 13. Connector nut (spec)

6. Bolt, machine 14. Generator door, rh

7. Stowagerack 15. Left rear side panel

8 Toolbox 16. Washer, lock

1
' 1
TS 6115-274-34/2-7

’ Figure 2-7. Generator Hood, Doors and Panels, Removal and
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Figure 28. Day Tank, Removal and Installation

(9 Refer to figure 2-9 and install air cleaner
bracket and saddle brackets and tighten screws.

(10) Install air cleaner and straps and tighten
screws.

(11) Attach air hose to top of air cleaner and
tighten clamps.

(12) Refer to figure 2-8 and attach day tank
to structure and tighten screws.

(13) Attach fuel lines to day tank.
(14) Replace drainplug in tank.

(15) Refer to figure 2-7 and install toolbox (8)
with bolts (6), washers (9) and nuts (10).

(16) Install stowage rack (7) with screws (1),
washers (2, 16) and nuts (5).

(17) Install canvas boot (11) and connector nut
(13) in panel (12). Install panels (12, 15), doors (3, 14)
and hood (4) with screws (1), washers (2, 16) and
nuts (5).
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CHAPTER 3
REPAIR OF HOUSING GROUP

Section I. DOORS

3-1. General.

The generator unit has doors at both sides and at
the rear of the unit to provide access to the
generator set components. The doors are con-
structed of sheet metal.

3-2. Type of Repair.

Repairs may consist of such things as replacing
loose or missing hardware, repairing dents,
scratches and repainting.

3-3. Doors.

a. Removal A damaged door is removed by
first removing the screws, washers and nuts
attaching it to the generator set frame.

b. Repair. Repair damaged parts as necessay.

c. Installation. Install the repaired door by
attaching it to the generator set frame with
screws, washers and nuts.

Section II. COVERS

34. General.

The top of the generator set is enclosed by two
sheet metal covers or hoods.

3-5. Type of Repair.

Repairs may consist of such things as replacing
loose or missing hardware, repairing dents,
scratches and repainting.

36. Covers.

a. Removal. A damaged hood is removed by
first removing the screws, washers and nuts
attaching it to the generator set frame.

b. Repair. Repair damaged parts as necessary.

c. Installation. Install the repaired hood by
attaching it to the generator set frame with
screws, washers and nuts.

Section III. PANELS

37. General.

There are four panels covering the areas below the
side doors. The left panels are blank and the right
panels contain the cable sock for the load cable,
auxiliary fuel valve and line connection, and a
battery charging receptacle. They are constructed of
sheet metal.

38. Type of Repair.

Repairs may consist of such things as replacing
loose or missing hardware, repairing dents,
scratches and repainting.

39. Panels.
a. Removal.

(1) A damaged panel is removed by first
' removing the screws, washers and nuts attaching

it to the generator set frame.

(2) The right rear panel must also have the
canvas boot and connector nut removed.

(3) The right front panel also requires the
removal of the battery-charging electrical receptacle
connector and the fuel control valve.

(4) The battery-charging electrical receptacle
connector is removed in accordance with figure 3-1
and the following steps.

(5) Disconnect electrical leads from solenoid
battery terminal and starting motor ground stud.

(6) Remove screws and nuts holding
connector and remove connector from front of panel
by pulling electrical leads through cutout in panel.
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Figure 3-1. Battery-Charging Electrical Connector, Removal and Installation Receptacle

(7) The fuel control valve is removed in
accordance with figure 3-2 and the following steps.

(8) Remove all necessary lines and fittings.
(99 Remove plug and chain.
(10) Remove screw and handle.

(11) Remove screws securing instruction
plate and remove plate.

b. Repair. Repair dainaged panels as necessary.
c. Installation.

(1) Refer to figure 3-2 and attach instruction
plate with screws to fuel control panel.

(2) Install handle with screw.
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(3) Install plug and chain.
(4) Connect lines and fittings.

(5) Refer to figure 3-1 and install connector by
feeding electrical leads through cutout in panel and
attach with screws and nuts.

(6) Connect electrical leads to solenoid
battery terminal and starting motor ground stud.

(7) When installing the right rear panel the
connector nut and canvas boot are installed on
the load connector.

(8) Panels are attached to frames with screws,
washers and nuts.
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Figure 32. Fuel Control Valve, Removal and Installation

Section IV.

3-10. General.

A sheet metal toolbox is located at the left rear
of the unit.

3-11. Type of Repair.

Repairs may consist-of such things as replacing
loose or missing hardware, repairing dents,
scratches and repainting.

TOOLBOX

3-12. Toolbox.
a. Remouval.

(1) The toolbox is bolted to the frame with
four bolts and nuts.
(2 Remove the fasteners and lift the box
from the unit.
b. Repair. Repair damaged parts as necessary.

c. Installation. Place toolbox in position and
install bolts and nuts.
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Section V. STOWAGE RACK

3-13. General.

The stowage rack is located on the left side of
the unit above the toolbox. It consists of a sheet
metal bracket and a web strap and is used to stow
the auxiliary fuel line and the paralleling cable.

3-14. Type of Repair.

Repairs may consist of such things as replacing
loose or missing hardware, repairing dents,

scratches and repainting.
3-15. Stowage Rack.

a. Removal. Remove two bolts and nuts
holding the rack to the structure and remove the
rack.

b. Repair. Repair damaged parts as necessary.

c. Installation. Attach the stowage rack to the
frame with bolts and nuts.
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CHAPTER 4

REPAIR OF DIESEL FUEL AND
PRIMING SYSTEM

Section I. FUEL STRAINER

4-1. General.

The fuel strainer traps any sediment which
may be in the fuel.

4-2. Type of Repair.

Repair may involve replacing loose or missing
hardware or repairing dents and scratches.

4-3. Fuel Strainer.
a. Removal

(1) Refer to figure 4-1 and the following steps
to remove the fuel strainer.

(2) Disconnect fuel lines.
(3) Remove heater fuel valve.

(4 Remove screws and nuts and remove
instruction plate and fuel strainer.

(5) Remove screws and nuts and remove
bracket.
b. Disassembly.

(1) Remove wingnut (9, fig. 4-2) and washer
(8) and swing clainp (12) aside and remove cover (11),
gasket (10) and screen (13). Remove cotter pin (14).

Figure 41. Fuel Strainer, Removal and Installation
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Elbow, pipe-to-tube

Elbow, pipe-to-tube, 45 degrees
Plug, pipe

Pin

Eyebolt, threaded

Pin, cotter

Washer, flat

Wingnut, plain

Fuel strainer cover gasket
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11. Fuel strainer cover

12. Fuel strainer clamp

13. Sediment strainer screen
14. Pin, cotter

15. Nut, hex, castellated

16. Eyebolt, threaded

17. Bushing, pipe

18. Fuel strainer body

19. Bushing, reducing

Figure 42. Fuel Strainer, Disassembly and Reassembly

(2) Remove cotter pin (14), nut (15), clamp
(12), cotter pins (7), pins (4) and eyebolts (6, 16).

(3 Remove elbows (1, 2), bushings (17, 19),
plug (3) and draincock (5).

c. Cleaning, Inspection and Repair.

WARNING

Drycleaning solvent, P-D-680, used to
clean parts is potentially dangerous to
personnel and property. Avoid repeated
and prolonged skin contact. Do not
use near open flame or excessive heat.

(1) Clean all parts with cleaning solvent (Item
4, App. B) and dry thoroughly.
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(2) Inspect all parts for cracks, breaks,
leaks, damaged threaded parts, wear, and other
damage.

(3) Replace or repair a damaged or defective
part.

d. Assembly.

(1) Install elbows (1, 2, fig. 4-2), bushings
(17, 19), plug (3) and draincock (5).

(2) Assemble eyebolts (6, 16), pins (4), cotter
pins (7), nut (15), clamp (12) and cotter pin (14) to
fuel strainer body (18).

(3) Assemble screen (13), gasket (10), cover
(11) and cotter pin (14) and install in fuel strainer.




(4) Swing clamp (12) into place under cover
(11) and install washer (8) and wingnut (9) and
tighten.

e. Installation.

(1) Refer to figure 4-1 and attach bracket to
frame with screws and nuts.
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(2) Install instruction plate and fuel strainer
to bracket with screws and nuts.

(3) Install heater fuel valve.

(4) Connect fuel lines.

Section II. FUEL FILTER

44. General.

The fuel filter removes impurities from the line
between the fuel pump and the fuel intake line,
which supplies the injectors.

45. Type of Repair.

Repair may involve replacement of loose or
missing hardware or repair of dents and scratches.

4-6. Fuel Filter.
a. Removal

(1) Refer to figure 4-3 and the following steps
to remove the fuel filter.

(2) Tag and disconnect electrical leads to the
fuel oil pressure switch and turn it counterclockwise
to remove. The pressure switch is removed to
allow working space for removal of the fuel filter.

(3) Open fuel filter draincock and drain fuel
sediment into suitable container and discard.

{4) Disconnect fuel lines from fuel filter.

(5) Remove screws securing filter and remove
filter.

b. Disassembly.
(1) Remove screw (1, fig. 4-4), washers (2 and
3), packing (4) and filter shell (5).

(2) Disassemble seal (6), element (7), seal (8),
retaining ring (9), retainer (10), seat (11), spring
seal (12), and spring (13) from filter shell.

(3) Remove draincock (14).

(4 Remove elbows (15, 16, 17), bushing (18)
from filter shell cover (19).

c. Cleaning, Inspection and Repair.

WARNING
Drycleaning solvent, P-Dp680, used to
clean parts is potentially dangerous to

personnel and property. Avoid repeated
and prolonged skin contact. Do not
use near open flame or excessive heat.

Figure 43. Fuel Filter and Fuel Oil Pressure Switch, Removal
and Installation

(1) Clean all parts with cleaning solvent (Item
4, App. B) and dry thoroughly.
(2) Inspect for cracks, breaks, wear, leaks,
and other damage.
(3) Replace or repair a damaged or defective
part.
(4) Replace element if unable to get it clean.
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d. Assembly.

(1) Install elbows (15, 16, 17, fig. 4-4) and
bushing (18) onto filter shell cover (19).

(2) Install draincock (14).

(3) Assemble spring (13), spring seat (12),
set (11), retainer (10), retaining ring (9), seal (8),
element (7) and seal (6) into filter shell (5).

(4) Attach filter shell (5) to filter shell cover
(19) with packing (4), washer (3), washer (2) and
screw (1).

TM 56115-274-34

e. Installation.

(1) Refer to figure 4-3 and install filter with
screws.

(2) Connect fuel lines to fuel filter.

(3) Install fuel oil pressure switch on the fuel
filter turning clockwise to tighten.

(4) Connect electrical leads to the fuel oil
pressure switch.

Section III. FUEL INJECTORS

47. General.

The fuel injectors are located on top of the
cylinder head and introduce fuel into the cylinders,
which are ignited by compression of the pistons.

48. Type of Repair.

Repair may involve replacing loose or missing
parts, dents and scratches.

49. Fuel Injectors.

a. Removal

(1) Remove mounting hardware necessary to
remove the engine hood and engine doors.

(2) Loosen thumbscrews and remove rocker
arm cover.

(3) Remove pins and detach control tube arm
from control rod.

(4 Remove four screws and remove fuel
injector control tube (fig. 4-5).

(5) Loosen four nuts and remove fuel injector
tubes (fig. 4-6, View A).

Figure 4-5. Fuel Injector Control Tube, Removal and Installation
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(6) Remove screw and special washer and
remove fuel injector clamp (fig. 4-6, View B).

(7) Using the injector remover (fig. 4-7),
remove the fuel injector (fig. 4-6, View C).

b. Disassembly.

(1) Remove filter caps (2, fig. 4-8), gaskets 3),
springs (4) and filter elements (5) from body (7).

2) Remove follower (1), plunger (25), spring
(24), and stop pin (23). ,

(3) Remove pin (8) and control rack (6).

(4) Disassemble valve nut (13), seal (12),
deflector (11), spray tip (16), check valve (17), check
valve cage (18), valve stop (19), spring (20), injector
valve (21), valve seat spacer (22), bushing (15), pin
(14), gear retainer (10), and spur gear (9).

(5) Remove pin (7, fig. 4-9), arm (6), brackets
(1), spring (8), and shoulder pin (2).

(6) Loosen screws (4) and remove control levers

c. Cleaning, Inspection and Repair.

WARNING

Drycleaning solvent, P-D-680, used to
clean parts is potentially dangerous
to personnel and property. Avoid
repeated and prolonged skin contact. Do
not use near open flame or excessive heat.

(1) Discard the filter element. Wash all
injector parts in cleaning solvent (Item 4, App. B)
and dry thoroughly with moisture-proof compressed
air.

(2) Inspect the injector body for nicks, burrs,
cracks, breaks, and other damage.

(3) Inspect the spray tip, disk, injector valve
cage, spray tip valve, injector valve seat, plunger
bushing, and bushing surface with a magnifying
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INJECTOR
REMOVER
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PART OF INJECTOR REMOVER.
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Figure 47. Injector Remover Tool

glass for scoring and other damage. These parts
have a lapped finish. Damaged parts must be re-
placed with new parts.

(4) Inspect the teeth on the control rack and
spur gear for excessive wear and damage. Replace
the gear and rack if damaged or defective.

(5) Remove all carbon deposits, paying
particular attention to the spray tip seat of the
injector retaining nut.

(6) Clean the spray tip orifices, plunger
bushing, and rack opening in the injector body with
a suitable tool.

1. Follower 10. Gear retaimer 18. Check valve cage
2. Filter cap 11. Deflector 19. Valve stop

3. Gasket 12. Seal 20. Spring

4. Spring 13. Valvenut 21. Injector valve

5. Filter element 14. Straight pin (spec) 22. Valve seat spacer
6. Control rack 15. Bushing 23. Stop pin

7. Body 16. Spray tip 24. Spring

8. Straight pin (spec) 17. Check valve 25. Plunger

9. Spur gear

Figure 48. Fuel Injector, Disassembly and Reassembly
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Figure 48. Fuel Injector, Disassembly and Reassembly (cont)
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Figure 49. Fuel Injector Control Tube, Disassembly and Reassembly

(7) Inspect the plunger and plunger bushing.
Place the plunger bushing on the plunger and
revolve. Since they are matched parts, the bushing
should revolve freely on the plunger. Replace them
as a matched set.

(8) Replace all other damaged or defective
parts.

d. Assembly.

(1) Attach control levers (5, fig. 4-9) to tube
(3) with screws (4).

(2) Assemble arm (6), brackets (1), spring (8),
pin (7) and shoulder pin (2).

(3) Assemble valve nut (13, fig. 4-8), seal
' (12), deflector (11), spray tip (16), check valve (17),
check valve cage (18), valve stop (19), spring (20),

injector valve (21), valve seat spacer (22), bushing
(15), pin (14), gear retainer (10), and spur gear (9).

(4) Install control rack (6) and pin (8).
(5) Install spring (24), plunger (25), follower
(1), and stop pin (23).

(6) Install filter elements (6), springs (4),
gasket (3), and filter caps (2).

e. Testing.

(1) Spray tip runout. Position the injector in
a fixture suitable for measuring spray tip runout.
The runout should not exceed 0.008 inch (0.020 cm).
If runout exceeds 0.009 inch (0.023 cm), loosen the
fuel injector retaining nut and center the spray tip.
Tighten the nut.
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WARNING

Do not allow the spray from the fuel
injectors to be directed upon any part
of the body. The high pressure of the fuel
being forced from the injector has
sufficient power to penetrate the skin.

(2) Rack freedom. Hold the injector at both
ends in a horizontal position, with the plain end of
the rack pointing downward. Turn the injector
about its longitudinal axis until the rack coupling
end points downward. The rack should move
through its full travel by its own weight when the
injector is turned. If the rack does not fall freely,
loosen the fuel retaining nut and turn the spray

tip slightly. Tighten the retaining nut and again.

check for freedom. If the rack still does not move
freely, disassemble and inspect the injector.

(3) Plunger freedom.

(a) Install the injector, with the spring side
up, in a suitable holding fixture. Depress the
plunger and release it. Observe the plunger on its
return stroke for freedom of movement.

(b) Perform the test with the control rack
in three different positions; full fuel position, no fuel
position, and midway between the two positions.

(c) If the plunger sticks or binds, dis-
assemble the injector and inspect it.

(4) Spray tip orifice.

(a) Install the injector in a suitable testing
fixture, with the dowel on the injector body, located
in the hole in the fixture.

(b) Connect a fuel supply line and a fuel
return line to the injector.

(c) Operate the test fixture and drive all
entrapped air from the injector. Place a suitable
container at the spray tip to catch the fuel as it
comes from the spray tip.

WARNING

Do not allow the spray from the injector
to be directed upon any part of the body.
The high pressure of the fuel being forced
from the injector has sufficient power to
penetrate the skin.

(d) Operate the test fixture and maintain a
fuel pressure of 15 psi (1.0555 kg/sq cm). Pop the
injector several times and observe the spray tip
arifices. Fuel should be discharged from each orifice
and the spray from the orifices should form a
uniform pattern.
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(5) Valve opening pressure.

fa) With the injector connected as in (4) (d)
above, note the pressure at which the injector
discharges fuel. The pressure should range from 350
to 850 psi (24.6 to 59.8 kg/sq cm).

(b) If the valve opens at a pressure below
350 psi (24.6 kg/sq cm), either a defective or dirty
sealing surface or a defective or worn valve spring is
indicated. Disassemble and repair the injector.

(6) Holding pressure.

fa) With the injector connected as in (4) (d)
above, bring the pressure to a point just below valve
opening pressure.

(b) Close off the pressure from the supply
source and observe the amount of time required
for the pressure to drop from 350 psi (24.6 kg/sq
cm) to 150 psi (10.55 kg/sq cm). This time should
not exceed 50 seconds on a new injector and 35
seconds on a used injector.

(c) Repair or replace a damaged or defective
injector.

f- Installation.
(1) Install fuel injectors (fig. 4-6, View C)
using injector tool (fig. 4-7).
(2) Install fuel injector clamps (fig. 4-6, View
B) with screws and special washers.

(3) Install fuel injector tube (fig. 4-6, View A)
and tighten nuts.

(4) Install fuel injector control tube (fig. 4-5)
and attach with four screws.

(5) Attach control tube lever to control rod
with pins.

g Adjustment.

(1) Following installation of the fuel injectors,
adjust the fuel control tube and lever assembly
(fig. 4-10).

(2) The outlined steps on figure 4-10 simplify
the adjustment procedure.

(3) Following adjustment of the fuel control
tube and lever assembly, time the fuel injectors
using the injector timing gage (fig. 4-11).

(4) The outlined steps on figure 4-12 simplify
the timing procedure.

(5) Install rocker arm cover and tighten
thumbscrews.

(6) Install engine hood and doors.
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INJECTOR
TIMING GAGE

Figure 411. Injector Timing Gage
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Figure 412. Fuel Injector Timing
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CHAPTER 5

REPAIR OF GOVERNING
SYSTEM

Section . HYDRAULIC PUMP

5-1. General.

The hydraulic pump is a part of the electro-
hydraulic governing system and is located near the
blower in the engine compartment.

5-2. Type of Repair.

Repairs may involve loose or missing parts,
dents, or scratches.

53. Hydraulic Pump.
a. Removal

(1) Refer to figure 5-1 and the following steps
to remove the hydraulic pump.

Figure 51. Hydraulic Pump, Removal and Installation

{20 Remove the plug and drain the hydraulic
tank fluid into a suitable container.

(3 Remove strainer.

(4) Disconnect hydraulic lines.

(5) Remove screws-and remove pump.
b. Disassembly.

(1) Refer to figure 5-2 and disassemble the
hydraulic pump as follows.

(2) Disassemble relief valve cap (1, fig. 5-2),
adjusting screw (2), flat washer (3), relief valve
spring (4), relief valve plunger (5), elbow (6),
expansion plug (7), screw (8), washer (9), pin (10),
retaining ring (11), housing (16), retaining ring (17),
gear (18), retaining ring (19), bearing (20), pin (21),
drive shaft (22), seal (23), bearing (24), and pump

housing (25).
c. Cleaning, Inspection, and Repair.
WARNING

Drycleaning solvent, P-D-680, used to
clean parts is potentially dangerous to
personnel and property. Avoid repeated
and prolonged skin contact. Do not
use near open flame or excessive heat.

(1) Clean all parts with cleaning solvent
(Item 4, App. B) and dry thoroughly.

(2) Inspect the drive shaft and idler shaft for
cracks, breaks, distortion, and excessively worn
splines.

(3) Inspect the drive gears for worn or
damaged teeth. Inspect the bores of the gears for
damage and wear. Remove all nicks and burrs with
a fine tooth file.

(4) Inspect the valve plunger for nicks, burrs,
and improper seating. Inspect the valve spring for
distortion and other damage.

(5) Inspect the pump housing for cracks,
breaks, and defective machined surfaces.

(6) Inspect the needle bearings for evidence of
damage.

(7) Discard all seals and gaskets. Replace or
repair a damaged or defective part.

d. Assembly.

(1) Assemble pump housing (25, fig. 5-2),
bearing (24), seal (23), drive shaft (22), pin (21),
bearing (20), retaining ring (19), gear (18), retaining
ring (17), gear housing (16). -

(2) Assemble bearing (15), retaining ring (14),
gear (13), idler shaft and pin (12), retaining ring
(11), pin (10), washer (9), screw (8), expansion plug
(7), elbow (6), relief valve plunger (5), relief valve
spring (4), flat washer (3), adjusting screw (2) and
relief valve cap (1).
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Relief valve cap
Adjusting screw
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Relief valve spring
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Figure 52. Hydraulic Pump, Disassembly and Reassembly ‘
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e. Installation.

(1) Refer to figure 5-1 and attach pump to
blower housing with screws.

{2) Connect hydraulic lines.

(3) Install strainer.

(4) Install plug and service hydraulic tank.
f- Testing. Disconnect the hydraulic pump-to-
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actuator line from the pump and connect a pressure
gage capable of indicating a pressure of 0 to 500 psi
(0 to 3.15 kg/sq cm) between the pump and the
actuator. With the engine operating at rated speed,
the output pressure should be 320 psi (22.50 kg/sq
cm). To adjust the pressure, remove the relief valve
cap and turn the adjusting screw clockwise to
increase pressure and counterclockwise to decrease
pressure.

Section II. HYDRAULIC ACTUATOR

54. General.

The hydraulic actuator is attached to the cylinder
head and operates the fuel control tube.

55. Type of Repair.

Repairs consist of testing and adjusting the
actuator, replacing or repairing parts, and
overhauling the actuator.

56. Hydraulic Actuator.
a. Removal

(1) Loosen thumbscrews and remove the
rocker arm cover. Disconnect the throttle cable and
the actuator shutdown solenoid.

(2) Refer to figure 5-3 and the following steps
for removal of the hydraulic actuator.

(3) Remove pin and cotter pins and detach
control rod from control tube arm.

(4) Tag and disconnect electrical leads.

(5) Disconnect hydraulic lines and remove
elbow and adapter.

(6) Remove screws and remove actuator.

b. Disassembly.

(1) Disassemble clevis (1, fig. 5-4), nut (2),
control rod (3), cotter pin (4), washer (5), connecting
rod (6), nut (7), gasket (8), electrical receptacle (9),
coil (10), screws (11), washers (12) and actuator
block (13).

(2) Disassemble retaining ring (14), packing
(15), collar (16), packing (17), and piston rod (18).

(3) Disassemble washers (19), screws (20), pin
(21), lever arm (22), and arm support lever (23).

(4) Disassemble pin (24), screws (25), washers
(26), connecting link support (27), connecting link
(28), pin (29), retaining ring (30), collar (31), packing
(32, 33), and piston (34).

(5) Disassemble screws (35), washers (36),
cover (37), gasket (38), core and armature assembly
(39) and valve block (40).

2 (6) Remove actuator plugs (41) and packing
42).

(7) Remove adapter (43), elbow (44) and
packing (45).

(8 Remove screws (46), washers (47),
electrical receptacle (48) and gasket (49).

c. Cleaning, Inspection, and Repair.

WARNING

Drycleaning solvent, P-D-680, used to
clean parts is potentially dangerous to
personnel and property. Avoid repeated
and prolonged skin contact. Do not
use near open flame or excessive heat.

(1) Clean all metal parts with cleaning solvent
(Item 4, App. B) and dry thoroughly.

(2) Inspect all parts for cracks, breaks, and
other damage.

(3) Make sure the piston is not binding and is
completing its travel in the actuator valve block.

(4) Inspect the linkage leading to the fuel
injector control tube for damage.

(5) Inspect the core and armature for evidence
of damage. Test the resistance of the core and arma-
ture assembly with the ohmmeter by testing
between terminals A and B as marked on the unit.
The resistance of the coils should be 12 to 14 ohins.

(6) Inspect the top and bottom orifices, needle
valves, fluted valves and spacers for pitting, wear,
and other damage, using a magnifying glass if
necessary. Make sure the pushrod is not bent.
Replace all damaged or defective valve parts.
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Figure 53. Electrohydraulic Actuator, Removal and Installation

(7) Use an ohmmeter and test the resistance
of the sensing coil by testing between leads A and B
and C and D. A resistance value of 33 to 36 ohins
should be obtained.

(8) Discard and replace all seals and gaskets.
Replace or repair all damaged or defective parts.

d. Assembly.

(1) Assemble electrical receptacle (48, fig.
5-4), and gasket (49) to valve block (40) with screws
(46) and washers (47).

(2) Install adapter (43), elbow (44) and
packing (45).

(3) Install actuator plugs (41) and packing
(42).
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(4) Assemble core and armature assembly
(39), gasket (38), cover (37) to valve block with
screws (35) and washers (36).

(5) Assemble piston (34), packing (32, 33),
collar (31), retaining ring (30), pin (29), connecting
link (28), connecting link support (27), washers
(26), screws (25), and pin (24).

(6) Assemble arm support lever (23), lever
arm (22), pin (21), screws (20), and washers (19).

(7) Assemble piston rod (18), packing (17),
collar (16), packing (15), and retaining ring (14).

(8) Attach actuator block (18) to valve block
with screws (11) and washers (12).

-
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Washer, lock
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Elbow, 90 degrees
Preformed packing
Screw, machine
Washer, lock
Electrical receptacle
Gasket
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Figure 54. Electrohydraulic Actuator, Disassembly and Reassem bly
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(9) Assemble coil (10), electrical receptacle (9),
gasket (8), nut (7), connecting rod (6), washer (5),
cotter pin (4), control rod (3), nut (2), and clevis (1).

e. Bench Test and Adjustment.

(1) Mount the electrohydraulic actuator on a
test bench using a gear pump with a motor drive,
a hydraulic fluid reservoir, hydraulic oil catch pan,
3 pressure gages, and interconnecting tubing. The
pump should be capable of producing hydraulic fluid
in the quantity of 2 gpm at 320 psi (22.50 kg/sq cm).
The pump input should be connected to the electro-
hydraulic actuator filter port marked P on the valve
block. A pressure gage of approximately 0 to 500 psi
(0 to 35.15 kg/sq cm) range is inserted in the input
line to read incoming pressure as adjusted by the
relief valve in the pump. Actuator plugs at the
bottom of the valve block are removed and 2
pressure gages of a 0 to 500 psi (0 to 35.15 kg/sq
cm) range are inserted. Remove the cover and place
the actuator in the catch pan. The catch pan should
incorporate provisions for draining the hydraulic
fluid back to the reservoir.

(2) Turn the pump drive on and adjust the
pump relief valve to give a pressure input at port P
of 320 psi (22.50 kg/sq cm).

(3) With no current applied to the coils of the
core and armature assembly, loosen the adjusting
nuts of the core and armature assembly. The
throttle is adjusted to a biased-to-close setting by
adjusting the screws at either end of the armature

to give a desired pressure at valve block ports. Turn
clockwise to increase pressure and counterclockwise
to decrease pressure. Adjust the screw on the right
until the pressure gage reading at port is 200 psi
(14.06 kg/sq cm) and lock in position by tightening
the nut. Adjust the screw to the left to give a
pressure reading of 150 psi (10.55 kg/sq cm) at port
and tighten the nut.

(4) Remove the electrohydraulic actuator
from the test bench.

f. Installation.

(1) Refer to figure 5-3 for installation of
actuator.

(2) Install actuator to cylinder head with
screws.

(3) Install elbow and adapter and connect
hydraulic lines.

(4) Connect electrical leads.

(5) Attach control rod to control tube arm.
Position control rod at full throttle. Position control
tube arm at full throttle. Adjust clevis until
holes in control tube arm and clevis align, then
insert pin and cotter pins.

(6) Connect the throttle cable and the
actuator shutdown solenoid.

(7) Install rocker arm cover and tighten
thumbscrews.

Section III. ELECTRIC GOVERNOR CONTROL UNIT

57. General.

The electric governing system consists of a
governor control unit and an electrohydraulic
actuator. The governing system provides high
control sensitivity, fast response, and minimum
frequency deviation with change in load. The
governor control unit is a static device containing
no electronic tubes. This control unit monitors three
signals: frequency, kilowatt load, and throttle rate.
An electrical summation of these signals is
magnetically amplified, and the resulting signal
is applied to the hydraulic actuator. The power
piston of the hydraulic actuator is directly doupled
to the engine throttle. The position of this piston
is controlled by two hydraulic valves in the
actuator, which are in turn controlled by the output
of the electric governor control unit. The governor
control unit contains two magnetic amplifiers. The
output of each magnetic amplifier is connected to a
control valve of the electrohydraulic actuator. The
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actions of the magnetic amplifiers are equal and
opposite. A decrease in output of amplifier one will
accompany an increase in the output of amplifier
two, resulting in moving the power piston and the
engine throttle to allow an increase in fucl supplied
to the engine. There are six windings in each
magnetic amplifier in addition to the output
winding. The bias winding receives direct current
voltage from a single-phase, full-wave rectifier,
which in turn receives alternating current voltage
from the power supply transformer. The amount of
current through the bias winding determines the
output of the magnetic amplifiers. This bias current
is adjustable by means of a variable resistor
connected in series with the bias winding. It is the
function of the control feedback, paralleling droop,
and the droop-canceling windings to increase or
reduce the effect of the bias winding, thereby
increasing or decreasing the output of the magnetic
amplifier. The frequency sensing circuit receives



120 volts, alternating current, from the generator
output. It is the purpose of this circuit to produce
a voltage proportional to the frequency of the
generated voltage. A conductance capacitance
circuit, consisting of a choke and two capacitors,
produces a voltage that is inversely proportional to
frequency. The alternating current output of the
conductance capacitance circuit is rectified, and the
direct current output is fed through the frequency
adjusting potentiometer to the control winding of
the magnetic amplifier. A small change in direct
current in the control winding of the magnetic
amplifier results in a comparatively large change
in magnetic amplifier output to control the
hydraulic actuator. A variable transformer, whose
core is geared to the piston movement of the
hydraulic actuator, is used to give a voltage signal
proportional to the throttle position. The primary
of the variable transformer receives single-phase,
alternating current voltage from the power supply
transformer in the governor control unit. The
secondary of the variable transforiner is connected
to a full-wave rectifier, whose output is connected
to a resistor. The resulting direct current voltage
across the resistor is proportional to the position
of the piston of the hydraulic actuator. This direct
current voltage is fed to the feedback winding of
the magnetic amplifier through a series-connected
capacitor and resistor. It is the function of the
capacitor to allow voltage to reach the feedback
winding only while the throttle is moving. During
steady-state conditions, the voltage across the
feedback winding will be zero, resulting in
isochronous governor operation. The amount of
voltage to the feedback winding may be varied by
changing the series resistance. This will affect speed
of recovery and stability during changes of
generator load. In normal operation, the governor
operates isochronously. However, droop may be
incorporated in the governor for certain operations.
The droop and droop-canceling circuits receive
direct current voltage from the three-phase load-
sensing circuit. The ainount of voltage produced by
the load-sensing circuit is directly proportional to
the generator kilowatt load. The affects of the droop
and droop-canceling winding are equal and opposite.
The total affect on magnetic amplifier output is
zero regardless of generator kilowatt load. To
operate the governor with droop, the droop-
canceling circuit is opened by turning the unit
parallel switch to the ON position. The magnetic
amplifier output voltage is then changed in propor-
tion to the generator kilowatt load, which results
in a frequency droop proportional to this load. The
amount of frequency droop may be varied with
the frequency droop adjusting variable resistor.
When two units are operating in parallel, each
governor will operate isochronously at a frequency
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which is the mean frequency of the individual
governor setting. Each unit will carry one-half the
total kilowatt load. This is accomplished by the
governor parallel circuit. The governor parallel
circuit consists of the parallel winding of the
magnetic amplifier and the three-phase load-sensing
circuit. The parallel circuits of the two units are
connected through the parallel cable and circuit
breaker auxiliary contacts to form a closed loop.
The load-sensing circuits are connected so that their
outputs are opposing. When each unit is carrying
one-half the kilowatt load, the total output of the
load-sensing circuits is zero and no current will flow
in the parallel windings. When one unit is carrying
less than one-half the kilowatt load, current will
flow through the parallel windings toward the set
with the lower output. The magnetic amplifier
outputs will change, moving the lower pistons
in the hydraulic actuators to increase the speed of
the low-output unit and decrease the speed of the
high-output unit until their kilowatt outputs are
equal. When this is accomplished, there will be no
current flow in the parallel windings of the magnetic
amplifiers.

58. Type of Repair.

Repairs may involve loose or missing parts, dents,
and scratches. Replace parts damaged beyond
repair. Test and align the unit.

59. Electric Governor Control Unit.
a. Removal

(1) Refer to figure 5-5 and the following steps
for removal of the electric governor control unit.

(2) Disconnect receptacle connectors.

(3) Remove nuts and washers and remove
control unit.

b. Testing Before Disassembly.

(1) Use a volt-ohmmeter and test the diodes.
A good diode will read 20 ohins in one direction
and open in the other. A defective diode will read
short in both directions or open in both directions.

(2) Test the resistance of transformer
windings to ground using the high scale on the ohin-
meter. All windings should read open to ground.

(3) Test the resistance of magnetic amplifiers
to ground. All windings should read open to ground.

(4) Test the resistance across the transforiner
windings using the low scale on the ohmmeter.
Readings should be 1/2 ohin across the center
output windings, 11 ohms across first- and third-
input windings and six ohins across all other

windings.
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(5) Test the resistance across the magnetic
amplifier windings, using the following values:

Winding Resistance in Ohins
18 e 1/2
24 it i 1/2
56  .iiiiiiiiiiiiiiiiiiiae, 6
L - TP 1
£ 23 1 1/2
11-12 i 5
I 3 5
D - 5

(6) Test the resistance across the choke.
Resistance should be approximately 12 1/2 ohms.

c. Disassembly.

NOTE
Tag and disconnect electrical leads, as
necessary.

NOTE

Although total disassembly is shown,
only that necessary for repair or replace-
ment of defective parts will be performed.

TM 5-6115-274-34

(1) Remove screws (1, fig. 5-6) and washers|(2)
and remove cover (3).

(2) To remove the magamp coil assembly,
remove nut (4), washer (5) and screw (6). This re-
leases lug assemblies (8, 12) with diodes (7, 11),
magamp coils (9, 13) and insulating plates (10, 14).

(3) To remove the oil filled capacitors, remove
nuts (15), washers (16), and screws (19). This releases
capacitor strap (17) and capacitors (18).

(4) To remove resistor (35), first remove nut
(31), washer (32) and screw (33). This releases
insulating washers (34, 36) and resistor (35).

(5) To remove resistor assembly, remove
nuts (20), washers (21) and rods (22). This releases
resistors (25, 26), insulating washers (23) and
washers (24).

(6) To remove resistor mounting brackets
(30), remove nuts (27), washers (28) and screws (29).

(7) Remove bottom plate (1, fig. 5-7) from
chassis (41).

Screw, machine
Washer, lock
Cover

Nut, hex
Washer, lock
Screw, machine
Diodes

Lug assembly
Magamp coil
10. Insulating plate
11. Diodes

12. Lug assembly
13. Magamp coil
14. Insulating plate
15. Nut, hex

16. Washer, lock
17. Capacitor strap
18. Capacitor, oil filled

PSS E LN

19. Screw, machine
20. Nut, hex

21. Washer, lock

22. Rod, threaded

23. Insulating washer
24. Washer

25. Variable resistors
26. Fixed resistors

27. Nut, hex

28. Washer, lock

29. Screw, machine
30. Resistor mounting brackets
31. Nut, hex

32. Washer, lock

33. Screw, machine
34. Insulating washer
35. Variable resistor
36. Insulating washer

Figure 56. Electric Governor Control Unit Magamp Coil, Resistors and Capacitors, Disassembly and Assembly
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Figure 56. Electric Governor Control Unit Magamp Coil, Resistors and Capacitors, Disassembly and Assembly (con’t)
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(8) To remove the transformer (16), remove
nuts (13), washers (14) and screws (15).

(99 To remove the choke (12), remove nuts
(9), washers (10) and screws (11).

(10) To remove the diode board (39), remove
nuts (29), washers (30) and screws (31).

(11) To remove rheostats (19, 20), remove
nuts (17) and washers (18).

(12) To remove resistor (7), remove nut (2),
washer (3), screw (4) and washers (5, 6, 8).

(13) To remove electrical receptacle (24),
remove nuts (21), washers (22) and screws (23).

(14) To remove electrical receptacle (28),
remove nuts (25), washers (26) and screws (27).

(15) Diode board components (32, 33, 34, 35,
36, 37, 38) are removed as necessary.

d. Cleaning and Inspection.

(1) Wipe all parts free of dirt and grease
with a clean, dry cloth.

(2) Inspect all threaded components for
damaged or defective threads.

(3) Inspect the transformer, choke, and
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magnetic amplifiers for damaged terminals.

(4) Inspect the resistors for broken wires,
damaged terminals, and defective insulation.
Test the capacitors on a capacitor tester.

(5) Inspect the chassis for cracks, breaks,
and other damage.

(6) Replace all damaged or defective parts.

e. Assembly.

(1) Install the transformer (16, fig. 5-7) with
screws (15), washers (14) and nuts (13).

(2) Install the choke (12) with screws (11),
washers (10) and nuts (9).

(3) Install the diode board (39) with screws
(31), washers (30) and nuts (29).

(4) Install rheostats (19, 20) with washers
(18) and nuts (17).

(5) Install resistor (7) with screw (4), washers
(3, 5, 6, 8) and nut (2).

{6) Install electrical receptacle (24) with
screws (23), washers (22) and nuts (21).

(7) Install electrical receptacle (28) with
screws (27), washers (26) and nuts (25).

Bottom plate
Nut, hex
Washer, lock
Screw, machine
Washer, flat
Insulating washer
Fixed resistor
Insulating washer
Nut, hex

10. Washer, lock

11. Screw, machine
12. Choke

13. Nut, hex

14. Washer, lock

18. Screw, machine
16. Transformer

17. Nut, hex

’ 18. Washer, lock

R il ol ol o

19. Rheostat
20. Rheostat
21. Nut, hex

22. Washer, lock

23. Screw, machine

24. Electrical receptacle
25. Nut, hex

26. Washer, lock

27. Screw, machine

28. Electrical receptacle
29. Nut, hex

30. Washer, lock

31. Screw, machine

32. Capacitor

33. Resistor

34. Resistor

35. Capacitor, fixed

36. Diode

37. Diode

38. Diode

39. Diode board

40. Grommet

41. Chassis

Figure 57. Electric Governor Control Unit Transformer, Choke, Diode Board, Resistors and Receptacles, Disassembly

’ and Assembly
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Figure 57. Electric Governor Control Unit Transformer, Choke, Diode Board, Resistors and Receptacles,
Disassembly and Assembly (Con’t.)
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(8) Install the magamp coil assembly by
ssembling the insulating plates (10, 14, fig. 5-6),
nagamp coils (9, 13), diodes (7, 11), lug assemblies
8, 10) with screw (6), washer (5) and nut (4).

(9) Install capacitors (18) with strap (17),
icrews (19), washers (16) and nuts (15).

(10) Install resistor (35) by assembling it with
~washers (34, 36), screw (33), washer (32) and nut
(31).

(11) Install resistor mounting brackets (30)
with screws (29), washers (28) and nuts (27).

(12) Install resistor assembly by assembling
resistors (25, 26), insulating washers (23) and
washers (24) with rods (22), washers (21) and nuts
(20).

f. Installation.

(1) Place bottom plate on chassis and install
control unit.

(2) Install nuts and washers holding unit in
place.

(3) Connect receptacle connectors.
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g Alignment.

(1) Position the probes of a 10 volt, direct
current voltmeter across terminals 1 and 4 of the
magnetic amplifier (red dot indicates the number 1
terminal with numbering running clockwise.)

(2) Operate the set at correct voltage and
approximately 400 Hz. An indication of from four
to five volts should be indicated. This voltage can
be varied with the 175 ohm variable resistor. If
this voltage is adjusted too high, a high frequency
oscillation will occur at no load; if adjusted too low,
no load response will be slow and on-load stability
will be poor.

(3) A 500 ohm variable resistor is provided
to adjust the performance of the overall system
under load conditions. Reducing the resistance
provides a quick response, but too low a setting
will cause instability under load. Increasing
resistance will provide greater on-load stability, but
too high a setting will cause a slow response.

(4) Replace cover with screws and washers.

Section IV. OVERSPEED GOVERNOR

510. General.

The overspeed governor is mounted on the fly-
wheel housing and functions to open the circuit
to the air intake housing solenoid, stopping the
engine if speed should exceed 2,123 revolutions per
minute.

511. Type of Repairs.

Repairs may involve loose or missing parts,

cracks, and other damages.

512. Overspeed Governor.
a. Removal
(1) _Remove the air cleaner.

(2) Refer to figure 5-8 and the following
steps to remove the overspeed governor.

(3) Remove screws and slide generator shroud
away from flywheel housing.

(4) Tag and disconnect electrical leads.

(5) Remove screws and remove microswitch
and bracket.

(6) Turn locknut clockwise to loosen, then
turn overspeed governor<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>