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SAFETY NOTICE

This unit generates voltage which may cause severe and possibly fatal shock.
Always open the circuit breaker before changing load connections. Disconnect the
battery and the remote control before working on the unit. Observe extra caution
when working on wet or damp ground.

Provide ample ventilation when operating the unit in a confined space. Make sure
that all exhaust connections are gas tight. When operating out-of-doors, locate the
exhaust so that the wind will carry exhaust gases away from the personnel.

EXHAUST GASES CONTAIN CARBON DIOXIDE,
WHICH MAY CAUSE SUFFOCATION

Do not service the unit while it is running or is close to an operating radio
transmitter.

REMEMBER THESE POINTS

1. Don't attempt repairs or adjustments to this unit unless you are sure what
you're doing. .

2. Watch your lubrication; check the oil level every 5 hours.

3. Don't take chances with exhaust gases; keep your exhaust line tight and
be sure you have proper ventilation.

4. Be sure there is no dirt in your oil and fuel.
5. Keep your dair filter clean. Watch this closely in dusty locations.

6. Keep the unit as clean as possible. Dirt on the cooling fins and in the
air passages will cause overheating.

7. Don't expose your unit to rain or dampness. Electrical equipment and
water do not mix.

8. Look out for shock. Don’t touch exposed wires.
9. Go over your unit daily and tighten all screws and nuts.
10. Always warm up your unit before applying a load.

11. Study this book. Keep it handy. It will save you plenty of trouble.



DESTRUCTION NOTICE

WHY — To prevent the enemy from using or salvaging this equipment for his benefit.
WHEN — When ordered by your commander.

HOW — 1. Smash — Use sledges, axes, handaxes, pickaxes, hammers, crowbars,
heavy tools, etc.

2. Cut — Use axes, handaxes, machetes, etc.

3. Burn — Use gasoline, kerosene, oil, flame throwers, incendiary gre-
nades, etc.

4. Explosives — Use fire arms, grenades, TNT, etc.

S. Disposal — Bury in slit trenches, fox holes, other holes. Throw in
streams. Scatter.

USE ANYTHING IMMEDIATELY AVAILABLE FOR DESTRUCTION
OF THIS EQUIPMENT.

WHAT — 1. Smash — Radiator, battery, fuel tank, generator and exciter frame, oil
filter, fuel pump, water pump, cylinder head, cylinder block,
air cleaner, muffler, governor, manifolds, control panel instru-
ments, voltage regulator, terminal panel, and batteries.

2. Cut — All cables, control panel wiring, fuel pipes, generator wind-
ings, exhaust tube, battery cables, radiator hose, and all other
wires or cables used in or on the unit.

3. Bend and/or break — Unit housing, control cabinet, cable reels, tool and
spare parts box and contents, and unit base.

4. Burn — Instruction books, other papers or documents, wire and cable,
fuel, and oil.

S. Bury or scatter — Any or all of the above pieces after breaking.

DESTROY EVERYTHING
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RESTRICTED

SECTION I
DESCRIPTION

1. General. Power Unit PE-185-B is intended

to supply power for the operation of electrical
equipment. ' ’

The power unit consists of a Diesel engine,
and_a generator (also called the alternator) to
which the Diesel engine is directly connected.
(See Figures 1 and 2.} The unit is shipped com-
plete with tools, spare parts, muffler, fire extin-
guisher, fuel can, oil can, battery electrolyte,

FUEL TANK TOP
SHUT-OFF VALVE

OIL FILTER

and technical instruction manual. Instructions
for use of the fire extinguisher are given in
paragraph 19. Before attempting to operate
or service this power unit, read the manual
carefully until you thoroughly understand the
instructions.

The over-all dimensions of Power Unit PE-
185-B are: length 1198;¢ inches, height 763,
inches, and width 343} inches. The weight is
5,100 pounds. , '

CRANKCASE OIL
FILLER & BREATHER

rRIMARNTD Ve

CRANKCASE OIlL oIl FILTER

LEVEL GAUGE TL 36652

Fig. 2. Right Side of Power Unit PE-185-B
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EXNAUST INTAKE

i

<

Suction Stroke
SPARK PLUG

/7// N\ exusst mraee LIS

Compression Stroke

Firing or Power Stroke Exhaust Stroke

TL 36653
Fig. 3. Four-Cycle Operation (Gasoline)

2. Engine. The Diesel engine is of the four-
stroke cycle, full Diesel, solid injection type.
By full Diesel is meant that the ignition is
caused entirely by heat of compression, and
that no hot bulb or plate is used to help ignite
the atomized fuel. In the solid injection system
the fuel is injected in the form of a spray, and
other methods of breaking up the fuel and
mixing it with the air are employed. Para-
graph 4 describes the method of mixing the
fuel and the ait in the Buda-Lanova low pres-
sure combustion system.

The equipment used in the operation of the
engine consists of an dair cleaner, batteries
(two), fuel filter (primary), fuel filter (second-
ary), fuel injection pump, generator and charg-

ing battery. howler system, high water tem-
perature switch, low oil pressure switch, gov-
ernor, muffler, oil filter, starting motor, and
voltage regulator (battery generator). (See
Figures 1 and 2.)

3. Principle of Operation. In the four-stroke
cycle Diesel engine the following series of
actions take place: (a) inlet stroke, (b) com-
pression stroke, (c) expansion or power stroke,
(d) exhaust stroke. (See Figure 3A.) The fuel
is ignited when it is injected into the heated
air in the combustion chamber. This dir is
heated by rapidly compressing it after it is
drawn in during the intake stroke. ’

TR

Inlet Stroke Compression Stroke

>
}
."/ ‘\s__‘_,/”
Power Stroke Exhaust Stroke
TL 36654

Fig. 3A. Four-Cycle Operation (Diesel)
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The mechanism of the Diesel engine is simi-
lar to the more familiar gasoline engine in
that the heat liberated by the combustion of
fuel raises the temperature and pressure of
the gases in a cylinder. ‘hese gases then ex-
pand against a piston attached to a crank in
such a manner as to produce a rotative effort.
The sequence of actions, or cycle, of the two
engines compare as follows: (See Figures 3
and 3A.)

a. Gasoline.

(1) On the first down stroke of the piston, the
cylinder is filled with a mixture of atomized fuel
and dir.

(2) On the up stroke, the combustible mix-
ture is compressed. Near the top of the
stroke, the mixture is ignited by an electric
spark.

(3) On the following down stroke, the piston
is forced downward by the combustion.

(4) On the succeeding up stroke, the burned

gases are forced out of the cylinder.

.b. Diesel.

(1) On the first down stroke of the piston, the
cylinder is filled with fresh air only.

(2) On the up stroke, the air is compressed.
Near the top of the stroke, the fuel is
injected and ignites as it mixes with the
heated dir.

(3) On the following down stroke, the burning
of the fuel is regulated so that the combustion
which forces the piston downward is controlled.
(4) On the succeeding up stroke, the burned
gases are forced out of the cylinder.

The essential difference between the Diesel
engine and the gasoline engine is that in the
former the fuel is injected into hot, highly com-
pressed air, at which time burning starts
and combustion is controlled. In the gaso-
line engine the fuel enters and is com-
pressed with the air; ignition is by an electric
spark.

EXHAUST AND

& nTanevawes [}
' immconoumou T A
CHAMBER T
Ayl A
C@ S Aeis
Z [} \
4 COMPRESSIO

FUEL NOZZLE

N2 W]
l R N

FIGURE °|
MAIN

MINOR ENERGY
CHAMBER

MAJOR RGY
CM%"SN‘
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Fig. 4. Buda-Lanova Combustion Principle

TL 36655
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4. Low Pressure Combustion. In the Buda-
Lanova combustion chamber, the clearance
volume above the piston consists of three
chambers. The main chamber i$ in the shape
of a figure 8, which also forms the housing for
the intake and exhaust valves. (See Figure 4.)
The two auxiliary chambers of the energy cell
are located directly opposite the injection noz-
zle. Beginning with the compression stroke
and ending with the expansion or power stroke,
four events or actions take place. These are
designated as (a) compression period, (b) in-
jection period, (c) ignition period, (d) controlled
turbulence period. Figure 4, with the following
explanation, illustrates the occurrences during
each of these four periods.

a. Compression Period. Referring to Figure
4, illustration A, note that the air is compressed
in the main chamber and also forced into the
energy cell during the compression stroke.
This energy cell is divided into a major and
a minor cell. A predetermined portion of air
is forced back into the minor and major energy
cells as indicated by the arrow.

b. Injection Period. Just before the piston
reaches top dead center (T.D.C.) while the air
is being forced at high velocity through the
opening which leads into the energy cell, the
injection of the fuel begins. The atomized fuel
rushes through the heated air of the main com-
bustion chamber. No fuel strikes the piston.
A predetermined portion of fuel enters the
energy cell where it is intimately mixed with
this inrushing air.

c. Ignition Period. Initial ignition takes
place in the main combustion chamber where
the compression (and consequently the tem-
perature) is slightly higher. The fuel mixture
burns very slowly here as it is not yet thor-
oughly mixed with the air. This delayed burn-
ing eliminates sudden combustion of the fuel
and the resultant possible shock to the pistons,
rods, and bearings.

d. Controlled Turbulence Period. In the
energy cell, where the fuel is well mixed with
the air, the burning is rapid. High pressure is
developed quickly and a blast or backfire is
sent out across the main combustion chamber.
This blast breaks up the cloud of fuel in front of
the cell and starts the “double swirl” in the
main combustion chamber. This violent swirling,

called turbulence, thoroughly mixes the fuel
with the cir in the main chamber and re-
sults in complete and controlled combustion,
which also results in low peak pressures and
temperatures.

5. Component Systems of the Engine. The
component systems of the engine are: air in-
duction, cooling, electrical, exhaust, fuel injec-
tion, howler or warning, and lubrication.
Instructions for the overhaul of the various
accessories of the component systems are
given in paragraphs 61 to 93 inclusive.

6. Air Induction System. Referring to Figures
3 and 3A, note that the piston is moving
downward and the intake valve is open. This
downward movement of the piston causes
a pressure drop within the cylinder below
atmospheric pressure. Atmospheric pressure,
tending to equalize the pressure within the
cylinder, causes a flow of air through the open
intake port. Because it is important to efficient
engine operation that only clean air enter the
engine, an dair cleaner is installed at the open-
ing of the intake manifold through which the
cleaned air is conducted to the various intake
ports in the cylinder head. Dust is removed
from the incoming air by the air cleaner which
is of the oil-bath type. The indrawn air in strik-
ing the oil produces a fine mist, removing part
of the dust and dirt. The dust remaining is re-
moved by the filter element in the main body
of the cleaner which the oil mist keeps moist.
As oil mist collects in the cleaning element,
drops form (draining into the ocil cup where
the sediment is deposited) to wash the filter
element. Because abrasive dust is the chief
cause of engine wear, it is important that the
air cleaner be serviced after every eight hours
of use, as recommended in the Maintenance
Chart. A .

Since the fuel is ignited by the rise in tem-
perature of the air caused by compression, as
explained in paragraph 4, any means of in-
creasing this temperature will aid starting.
An air preheater is provided in the inlet mani-
fold to increase the temperature of the inlet
air to aid starting in cold weather. This pre-
heater consists of an electric heater grid in
the inlet passage which is connected directly
across the battery terminals and operated by
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a switch. -The switch should be used to operate
the air heater prior to and during cranking
operation. Do not use the switch continuously
longer than 30 seconds. (See paragraph 73.)

7. Cooling System. The cooling system dis-
sipates the excess heat from the engine and
holds it toc a temperature that makes for effi-
.cient engine operation. This temperature
should be approximately 170 degrees Fahren-
heit. A thermostat so controls the flow of water
that when the engine is cool the water recir-
culates around the engine water jackets by a
centrifugal pump without passing through the
radiator. As the engine warms up, the thermo-
stat opens, allowing the water to be circulated
through the water jackets, around the exhaust
manifold, and through the radiator where the
cooling takes place. A fan creates a draft
through the radiator to cool the water, the
temperature of which is indicated by the
gauge. The high water temperature switch
will close automatically and cause the howler
or warning system to sound if the water tem-

#10

perature exceeds 205 degrees Fahrenheit. (See
paragraph 11.)

8. Electrical System. The engine electrical
system primarily furnishes the electrical energy
needed to crank the engine and to preheat
the intake air. The system is radio shieldedto
prevent radio interference. Starting or crank-
ing is done by means of a starting motor which
receives its electrical energy from the storage
battery. The electrical system is of 24 volts,
consisting of two 12-volt batteries connected
in series with a 24-volt starting motor and gen-
erator, and with a voltage regulator which
automatically decreases or increases the rate
of the current flowing to the batteries, depend-
ing upon the state of charge. If the batteries
are in a low state of charge, the battery charg-
ing generator output is increased; if high, the
output is decreased. (See paragraph 76d, and
Engine Wiring Diagram, Figure 5.)

9. Exhaust System. The exhcaust system con-
sists of the exhaust manifold, exhaust pipes,

0.02 MFD
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Fig. 5. Engine Wiring Diagram
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and muffler. The purpose of the exhaust sys-
tem is to carry away the burned gases as
noiselessly as is possible. In order to aid the
dissipation of the heat being carried away
from the engine, the exhaust manifold is water
cooled. Unlike the burned exhaust gases from
a gasoline engine, which contain carbon mon-
oxide and are poisonous, the exhaust fumes of
a Diesel are not poisonous, but may produce
suffocation. Therefore, if a Diesel engine is
operated in an unventilated room, the exhaust
gases should be piped outside the building in
order to avoid the danger of suffocation. (See
paragraph 23 (2).) If a person be overcome by
exhaust gases, it is essential that he be
rescued within five minutes from the space
containing the gas. To revive a person so over-
come, remove him to fresh air and apply arti-
ficial respiration as in the case of drowning.

10. Fuel Injection System. The fuel system
cleans, prepares, controls, and times the flow
of the fuel to the engine. (See Figure 6.) The
fuel passes through the primary filter to the fuel

transfer pump. From the fuel transter pump,
it passes through the second stage filter to the
fuel injection pump, from which it is injected
through the injection nozzles into the combus-
tion chamber. A governor, built into the fuel
injection pump, automatically regulates the
speed of the engine. The engine speed is con-
trolled by means of a mechanical centrifugal
or flyball variable-speed-type governor, which
will permit close regulation from idle to full
load speeds. "

The position of the rotor contained in the
fuel pump determines the amount of fuel in-
jected into the cylinder. This rotor is held in
balance between a pair of weights and the
governor spring. An increase in speed causes
the weights to exert a greater force on the
rotor, which in turn reduces the quantity of
fuel injected; conversely, a reduction in speed
causes the weights to exert lesser force, and
thereby the governor spring moves the rotor
position to increase the amount of fuel de-
livered. (See paragraph 81.)

O Ewgnia_ O/
A Ciosa Suts "5 [(Morzp )
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Fig. 6. Fuel System
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11. Howler System. The purpose of the
howler system is to warn the operator, when
the water temperature is too high or the oil
pressure is too low. If the oil pressure drops
below 10 pounds or the water temperature
exceeds 205 degrees Fahrenheit, the howler
will sound and a warning light will go on. The
yellow light indicates that the oil pressure is
too low; the red light that the water tempera-
ture is too high; the green light that the system
is operating properly. (See Figure 15A.)
Should the warning how! sound, try to dis-
cover the cause. If conditions permit, shut
down the power temporarily. Move the cir-
- cuit breaker to the OFF position and stop the
engine by pulling out the stop control lever
on the engine control panel. If power without
interruption is needed, another power unit
should be put into operation if possible. The
- wiring diagram of the howler system is shown
in Figure 7. The howler switch controls the
warning horn. The electrical energy needed
to operate the howler system is received from

TO RECEPTACLES

G

TL 36658

Fig. 7. Howler Wiring Diagram

the current being generated by the alternator.
The receptacle fuse protects the howler system.

12. Lubricating System. A high speed oil
pump sends the lubricating oil under pressure
to the internal working parts of the engine.
Tke oil is drawn from the pan through a suc-
tion screen and through drilled passages in
the crankcase to the oil pump. From the pres-
sure side of the pump the oil goes to the Cuno
filter and a portion goes to the DeLuxe oil filter.
From the DeLuxe filter it is returned to the oil
pan. From the Cuno filter the oil goes to the
main gallery line and to the oil pressure re-
lief valve which limits the oil pressure to ap-
proximately 25 to 35 pounds when the oil is
at normal temperature. From the main gallery
line, side passages are drilled to the main
bearings, the oil pressure gauge connection,
and to the external connection to lubricate the
rocker arm shaft and the Excello fuel injection
pump. From the main bearings, the oil is de-
livered to the connecting rod bearings by
means of the drilled crankshaft. After leaving
the main bearings, the oil goes (1) through the
rifle-drilled connecting rod to the piston pin,
(2) through drilled passages in the crankcase
to the camshaft bearings, (3) through a drilled
passage to the idler gear stud. From the idler
gear stud, oil is forced to the idler gear bear-
ing from which it passes through drilled holes
in the gear to lubricate the entire gear train.
The cylinder walls are lubricated by the ex-
cess oil forced around the piston pin bearings
and the splash from the connecting rods. (See
Figure 8, Lubrication Diagram; also see para-
graph 30.)

13. Alternator and Exciter. General. The
weight of the a-c generator and exciter is
1,380 pounds. (See Figure 9.) It is designed
for continuous operation in accordance with
A.LE.E. standards. The temperature rise of
the generator at continuous full load, or at 25
per cent overload, for two hours at 55
degrees Centigrade ambient temperature, does
not exceed the safe value for the class of in-
sulation used, as tested in accordance with
A.1L E.E. standards. (The ambient temperature
is the temperature of the air which comes into
contact with the heated parts of a machine
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Fig. 8. Lubricating System (Engine)

and carries off its heat.) Both the alternator
and exciter are self-cooled by means of
fans attached to the armature shafts. The al-
ternator and exciter are so designed and con-
structed as to eliminate radio interference
through the radio frequency range between
5§50 kilocycles to 300 megacycles.

A4 YUUUU

Fig. 9. Alternator and Exciter

14. Altemator. a. Rating. The main gen-
erator, or alternator which is the common term
for an a-c generator, is directly connected to
the engine and operates at engine speed,
which is 1200 revolutions per minute. The ex-
citation is supplied by a direct connected ex-
citer which is located on the shaft extension
df the alternator. The three-phase, four-wire,
60-cycle alternator is rated at 25 kw., 31.3
kva., 87 amperes, at 80 per cent power factor,
1200 r.p.m., 208/120 volts, at full load. The
generator is provided with two ball bearings
of such design that old grease is flushed out
and forced into :a reservoir when new grease
is added.

b. Theory of Operation. The generator
with its exciter transforms mechanical energy
of the Diesel engine into electrical energy .for

" operation of radio equipment, lights or motors.

The Diesel engine rotates the exciter armaturé
and generator rotor assembly. Residual mag-
netism in the exciter field poles sets up a mag-
netic flux which. passes across the exciter air
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gap and into the exciter armature. As the
armature conductors pass the poles, a voltage
is generated in these conductors. Brushes on
the commutator pick up the generated current
at the most advantageous instant. This process

is called commutation. Connections in the ex-

citer are made so that a small portion of this
current is diverted through the exciter field
coils to increase the strength of the magnetic
flux and in turn to generate a higher voltage
until the requirements of the generator are
met. The larger portion of this direct current
flows through the windings of the gemerator
field poles by the way of generator brushes
and collector rings. As the poles pass the
conductors in ,the stator, an alternating volt-
age is genei"ated in these conductors. The
value of this voltage is proportional to the
speed of the rotor and the amount of current
passing through the field windings. The
amount of current in the stator winding varies
according to the load on the generator.

c. Construction. The unit consists of the.

a-c generator with a direct connected d-c gen-
erator used as an exciter. The main parts of
the a-c generator are a wound stator (Figure
10), two end shields, a rotor assembly (Figure
‘11), and a brush rigging with necessary parts.
The wound stator consists of a cast-iron frame,
in which is assembled a set of slotted punch-

AME

SLC

, TL 36661
Fig. 10. Alternator Stator

RELD POLES
A W.COMEREND KNGS, mw .~

l\‘
- TL 36662
Fig. 11. Alternator Rotor

AMORTISSEUR WINDINGS

ings. Insulated coils are assembled in the slots
and properly connected with four leads brought
out for connections. A cast-iron end shield is
bolted to the stator frame, engine end. A cast-
iron end shield with a removable cover is
bolted to the opposite end of the frame. The
end shields, along with the bearings (Figures
12 and 13), support the rotor assembly and per-

" mit it to turn inside the stator. The bearings

are pressed on the shaft and are held in place
by a bearing nut and a bearing lockwasher.
The rotor assembly cousists of collector rings
(Figure 11) and a spider pressed on the shaft,
six ventilating fans bolted to the spider, and
six field poles mounted securely on the spider.
The brush rigging consists of four brush-holder
assemblies, four brushes, four springs, four
lever assemblies, and an insulated stud with
a jam nut.

d. Ventilation. Ventilation of the machine

is of the double-end radial type. The three

ventilating fans, bolted to each end of the
spider, draw dair into the generator and exciter
from both ends of the machine. The air inlets
at the engine end are shown in Figure 9. An
air baffle (Figure 12), which is bolted to the
end shield’ at this end, directs the cooling air
against the generator rotor poles, through and
around the end loops of the stator coils at the
engine end, and through the outlets (Figure
9) in the stator frame. The cooling air passes
around the exciter field poles and across the
exciter armature and then into the generator
through ‘openings in the generator end shield.
An air bafflle (Figure 13) is bolted to thé end
shield. This balfle guides the air directly
against the rotor poles, through and around the
end loops of the stator coils at the exciter end,’
and through the outlets in the stator frame. -

e. Stator. The slotted punchings (Figure
10) are assembled in dovetailed slots which
are machined in the stator-reinforcing ribs.



PAR. l4e-14h POWER UNIT PE-185-B TM 11-925.-B

END - SHIELD | END. SHIELD

AIR BAFFLE O O |
| S ' -

e

. ] ’ TL 36663
Fig. 12. Bearing Bracket and Air Deflector, Engine End
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Fig. 13. Exploded View of Alternator, Exciter End

The punchings are held in place under pres- the shaft is in a level plane within .007 inch
sure by heavy end flanges keyed to the stator  to each foot of shaft length.

frame. The punchings are high grade, non- g. Amortisseur Windings. Each held pole
aging silicon steel. The stator winding is of  has a copper armortisseur winding (Figure 11)
the random wound type, thoroughly insulated located in the pole face. The bars of this
after assembly in the slots. The coils are winding are fitted into holes in the copper end
wound of heavy, formex, cotton-covered wire.  rings and are silver-soldered to make perma-
Slot tubes insulate the coils from the punch- nent alloy joints. These windings improve the
ings. After the stator is wound, it is thoroughly generator operation when connected in par-
impregnated with a varnish which is resistant allel with other units driven by a Diesel engine.

to acid, cil, and moisture. h. Determining Winding Temperatures. The

f. Rotor. The rotor is dynamically balanced temperatures of the windings are determined
so that the vibration measured by a vibrometer by the thermometer method and the resistance
when the generator is standing on a solid method. The temperature of windings of the
bed plate is less than .003 inch. When the rotor are determined by placing a thermometer
generator feet are resting on a level surface, on the windings.

10
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hold in the depressed position until the engine
fires.

NOTE: Holding the stop button down will depress
the spring-loaded button in the shut-off lever, per-
mitting a fuel quantity in excess of the normal maxi-
mum quantity to facilitate starting.

Pull the throttle control half way out and be
sure that the howler switch is all the way in
—OFF position.

(2) Press in the starter button. When the
engine fires, release the button.

NOTE: In cool weather, push in the air heater
button for about 30 seconds before depressing starter
button. If the engine does not start the first time, it
may be necessary to push in the heater button be-
fore depressing the starter button. Do not depress
heater button continuously for more than 30 seconds.

(3) As soon as the engine starts running,
check the oil pressure gauge. For normal oper-
ation the oil pressure gauge should read 20
to 35 pounds. Do not become alarmed if the
pressure rises beyond 35 pcunds if the engine
is cool.

(4) Pull the howler switch out to put the
howler in operation. Green glows if the warn-
ing system is working. (See Figure 32.)

(5) Run the engine without load at half speed
until the water temperature rises to 140 de-
grees Fahrenheit.

27. Applying Load. (1) Push the throttle
control all the way in. This brings the engine
up to the required speed.

(2) For minimum generator voltage output,
turn the switchboard rheostat until all the re-
sistance is in the circuit.

(3) Adjust the exciter field rheostat slowly
until the marking on the handwheel lines up
with the marking on the switchboard panel or
until the voltmeter indicates approximately
208 volts (three phase).

(4) In accordance with the voltage regulator
instructions (see paragraph 16g), adjust the
regulator for a generator output of 208 volts
(three phase).

(5) Operate the power unit for a short time
without load on the generator. Check the
bearings for heating and watch for excessive
vibration of the generator.

(6) Load the generator by closing the line
circuit breaker. If the qutomatic trip opens the
circuit breaker, decrease the load and close
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the circuit breaker again. The load should not
exceed 87 amperes on the main line. Check
the load on all three phases.

(7) Operate the power unit at least one-half
hour.

(8) It the switchboard meters remain steady
and the generator does not have excessive
vibration, the operation of the generator and
exciter is essentially normal and the unit is’
ready for use.

(9) If the switchboard instruments fluctuate
widely when the unit is operating under con-
stant load, refer to Troubles and Remedies (see
paragraph 44). Also refer to the regulator
instructions under adjustment and operation.
(See paragraph 16g.)

(10) With the voltage properly adjusted and
the engine operating steadily, the circuit
breaker may be moved to the ON position,
which applies the voltage to the load.

28. Stopping Engine. (1) Move the circuit
breaker to the OFF position.

(2) Pull the throttle halt way out to allow the
engine to cool down gradually at half speed
for approximately three minutes.

(3) Pull the stop button all the way out.

29. Diesel Fuel. Diesel engine fuel, 40 cetane
number, will be supplied for use in equipment.
Grade A for normal temperatures and grade
X for extreme cold (10 degrees Fahrenheit).

The most important factor in the operation
of a Diesel engine is clean fuel. Because the
tolerances of the nozzle valves are measured
in millionths of an inch, the finest dirt in the
fuel will cause sticking nozzle valves. This
siezure destroys timing and fuel atomization.
A single dust particle can destroy the valve
seat.

The delivery of fuel in barrels or drums
should be avoided wherever possible. The
more containers used in handling the fuel, the
greater will be the chances of getting dirt into
the fuel. The fuel should be transferred from
the truck tank to the storage tank, or directly
to the engine fuel tank, by pump and hose
rather than buckets.

Where the use of barrels, or drums, or
buckets, cannot be avoided, keep these clean
and lint-free as possible Let the fuel in the
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drums stand undisturbed to permit the settling
of rust or scale that may be present.

If the barrel pumps are not available, the
drums should be laid on their sides with the
back end lower than the front and with a faucet
in place at the front end. After settling, the fuel
can be poured without disturbing the solids
and water which may have settled.

The drums should never be emptied by tilt-
ing. This always stirs up the dirt.

Keep the buckets, or fuel cans, and funnels,
and the nozzles on the discharge hose under
cover. Use a cap on the nozzle of the discharge
hose. Wipe the spouts of the buckets clean
before and after using.

30. Specifications and Symbols of Army
Lubricants.
Program is designed to simplify procedure and
reduce to a minimum the number of lubricants
required for preventive maintenance of equip-
ment. After considerable study, tests, and ex-
periments, a minimum of types and grades
have been provided for Army use, covering
all lubricating needs and permitting uniformity
in manufacture of lubricants by different
refiners.

The Lubrication Program is based on the use
of three oils, five greases, and two gear lubri-
cants. These are designated by Army symbols
and grades as shown. (See Lubrication Chart,
page 33.)

Product
Symbol Approved Nomenclature
CG-0 Grease, general purpose, No. 0
CG-1 Grease, general purpose, No. 1
WB-2 Grease, general purpose. No. 2
wpP Grease, water pump
WB-3 Grease, wheel bearings, H. D.
GO-90 Lubricant, gear, universal SAE 90
GO-80 Lubricant, gear, universal SAE 80
OE-10 Oil, Engine, SAE 10
OE-30 Oil, Engine, SAE 30
OE-50 Oil, Engine, SAE 50
Engine Qil Recommendations
Above +32°to | Below
Capacity, | 4 32°F. 0°F. 0°F.
Crankcase 32
Quarts OE-30 OE-10 See
(SAE30) | (SAE10) | Par. 34

OE—Oil, Engine; U.S. Army Specifications
No. 2-104A. This oil is used in all qutomotive,
gasoline, and Diesel engines. It is supplied in

The War Department Lubrication -
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three viscosities designated as OE-10, OE-30
and OE-50.

OE is a refined petroleum product with or
without additive agents and will provide satis-
factory lubrication for high speed, automotive
type gasoline, Diesel, or spark ignition fuel
engines operating under all conditions of
service.

The oil is noncorrosive to bearings and en-
gine parts and will not cause piston ring stick-

ing or clogging of oil channels. Figure 34
shows the points of lubrication. .
Test Test Limits
Grade OE-10 | Grade OE-30 | Grade OE-50

Viscosity, Say-

bolt Universal

Seconds at 90 to less 185toless |............
130° F. - than 120 than 225

Seconds at 93 to less
210°F. |, than 104
Viscosity In-

dex, minimum 85 55 75
Pour Point, °F.,
_maximum 0 10 15
Flash Point,

°F., minimum 360 390 425

31. Alternator and Exciter Lubrication. Be-

fore leaving the factory, the generator bearings
are packed with sufficient grease for approxi-
mately 1,024 hours of normal operation. For
every 1,024 hours of operation thereafter, add
about two ounces of grease to each bearing
housing. = Ordinary cup greases should not
be used. A ball bearing grease, WB-2 or
WB-3, is recommended. To grease the bear-
ings, first remove the exciter cover and both
drain plugs (Figures 34 and 35) on the bottom
of the bearing housings. This prevents possible
overlubrication. With the grease cup (Figures
34 and 35), add grease to both bearings while
the power unit is operating at its normal rate
of speed. Watch the drain plug opening and
remove the excess grease, if any, before it
drops and is drawn into the generator. After
the lubricant has been added, replace the
drain plugs and the exciter cover.

32. Coupling Lubrication. The Falk coupling
is provided with Alemite flush-type grease
fittings. The fittings are adaptable to the
Alemite push-type guns equipped with flush-
type nozzles. The recommended lubricant is
WB-2 every 1,024 hours of operation. (See Fig-
ure 33.)
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Fig. 33. Coupling Lubrication

33. High Temperature Lubrication. Engines
operating in high temperatures and under
heavy load conditions for long periods of time

consume more oil. Hence, crankcase oil level
should be checked and crankcase refilled more
frequently than normally. If OE (SAE-50)* is
available, it may be used. Always be sure to
bring oil level to FULL mark on the gauge.
Care must be exercised in using this heavy
body (OE-50) oil, as the power loss caused
by using an oil of this weight will result in an
increase: in o0il pan temperature which will
more than offset any possible gain in lubri-
cating value.
NOTE: If unit is operated indoors, where tempera-

ture operation is usually higher, heavier oil will com-
monly be used.

34. Cold Weather Lubrication. When the unit
is to be shut down for a prolonged period, and
the temperature is below —20 degrees Fahren-
heit, drain the oil from the engine crankcase
at the end of the operation. Before renewing
operation, the oil should be heated to 180 de-
grees Fahrenheit before pouring it back into
the crankcase. No special preparation need
be made for operating the main generator in
cold weather. The greases recommended for
the main generator are”suitable for operation
at below zero temperature. (See paragraph
35 and lubrication order.)

The intervals of the periods of lubrication,
as shown in the Lubrication Chart, are based
on actual hours of operation. The elapsed-
time meter can be used to keep track of the
periods of lubrication.

(For care of cooling system in freezing
weather, see paragraph 69c.)

* OE (SAE-50) oil should be used only if OE-30 (SAE-30) is not available.
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FIl TFR
BENDIX STARTER 128 HRS  OIL LEVEL CRANKCASE
512 HRS - OE 128 HRS - OE  DRAIN GAUGE 64 HRS - OE

(REMOVE STARTER)

Fig. 35. Points of Lubrication

TL 36687

When to Lubricate

LUBRICATION CHART
What to Lubricate ’

Lubricant Required

Every 8 Hours 1. Change Oil in Air Cleaner. 1. OE
of Operation 2. Water Pump Grease Cup (14 Turn). 2. WP
1. Check Lube Oil Filter Cartridge and
Every 64 Hours Turn Lever on Cuno Filter.
of Operation -~ -2. Battery Charging Generator Oil Cups 2. OE
(2 Drops).
1. Drain and Refill Crankcase;.i@&Q&rts:) 1. OE — for Prevailing
- ~ ~ Temperatures
Every 128 Hours 2. Starter (Fill Oil Cups). 2. OE ‘
of Operation 3. Flex and Lubricate Stop Control and 3. OE
Throttle Cables.
4. Replace Oil Filter with Oil Change. 4. OE
Every 512 Hours 1. Oil Bendix Drive Shatt. l. OE-10
of Operation 2. Lubricate Fan. 2. WB-3
Every 1,024 Hours 1. Alternator and Exciter. 1. WB-3 (See par. 31)
of Operation 2. 2. WB-2 (See par. 32)

Coupling. \
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LOWER HALF REAR
BEARING OIL SEAL

‘

ol syop . '
5 ‘»w’-;.f’"
EDGEOF = ",
CRANKCASE -
i ., FILLISTER N
: . ’A\ /’?‘ HEAD SCREW
~
ELT IN OIL SEAL
“HOLE IN
CRANKSHAFT FLANGE
TO PERMIT REMOVAL
OR INSTALLATION *
& AL
Ol SUNGER ws
TL 36810
Fig. 158. Installing Lower Half Rear Bearing

Oil Seal

(8) With the aid of a chain hoist, lay the en-
gine on its left side.

If the crankshaft gear was removed and not
replaced before assembly, press the gear onto
the shaft. (See paragraph 52d.)

c. Installing Piston and Rod Assemblies.
(1) Clamp the pistons and connecting rod
assemblies in a vise with lead jaws so that
the piston seats tightly against the top side of
the jaws. With a narrow strip of clean cloth,
clean out each ring groove. If the cleargnce
between the ring lands and the ring has not
been checked according to the instructions in
paragraph $8c, the check should be made be-
fore installing the rings. Install the rings with
a ring tool as shown in Figure 161 and space
the gaps of the rings 90 degrees apart (a
quarter of a circle). There should be no gaps
over the piston pin. The top ring is a fire ring;
the next two are compression rings, and the
lower are ventilated oil rings.

INTERMEDIATE
BEARING CAP

OF ENGINE
Fig. 159.
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LOBES

OIL FLOAT
*BRACKET
MOUNTING

TL 36811

Installing Bearing Caps
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//; . U=l
’ ﬁ v
I
— -—TJORQUE WRENCH
‘ '
- N
b N
. AN I g
_CENTER MAIN
MAIN_BEARING
~ CAPSCREW
RMEDIATE —
IMNIIENS ~ . CRANKCASE
FRONT MAIN

|
l

Fig. 160. "Torqueing” Main Bearing
Capscrews

iC NKSHAFT
T

TL 36812

(2) When installing the piston and connect-
ing rods into their respective cylinders, the
arrow on the top of the piston should point
to the injector side of the crankcase (the shal-
low side of the piston lobes). Place a ring com-
pressor over the rings as shown in Figure 162.

Make certain that the rings are wholly in
their grooves before tightening the ring com-
pressor a little bit at. a time, pausing to push
the compressor sideways to be sure that the
rings are free. Compress as much as possible.
A pilot tool, or wooden guide, shown in Figure
102, should be placed over the upper connect-
ing rod bolt to guide the rod into place with-
out marring the bearing surfaces of the crank-
shaft.

NOTE: The piston and connecting rod assembly
should be fitted into the proper cylinder, making cer-
tain that No. 1 piston is in No. 1 cylinder with the
designating number facing the right side of the en-
gine (opposite of the camshait), and so on for each
respective piston and, cylinder. (See Figure 163.)
With the handle of a hammer, lightly tap the piston
and connecting rod assembly into the cylinder sleeve,

108

as shown in Figure 162. Do not force the piston into
the cylini;ler. If it does not move easily, either the
rings are not compressed enough or the connecting
rod is catching on the crankshaft. (The crankshaft
throw should be in its bottom position for each piston
and connecting rod installation.)
(3) Install the connecting rod cap and make
sure that the number on the cap corresponds
and lines up with the number on the connect-
ing rod. (See Figure 163.) The caps are not
interchangeable or reversible. Tighten each
cap separately with a torque wrench. The
torque should be between 95 to 105 foot
pounds. (See Figure 164.) First torque each
nut to its lowest value and then check to see

RING EXPANDING PISTON RING
_ TooL J
Eom, \ ,

PISTON — ' -1
CLOTH IN
VISE ~<TG
/ . 7TTL 36813
Fig. 161. Installing Piston Rings

A - -

—
1
= e

N PISTON 8% P

HAMMER HANDLE TL 36814

Fig. 162. Installing Piston in Cylinder
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Fig. 163. Connecting Rod Numbers

if the cotter pin holes are lined up. If not,
continue “torqueing’’ to a point somewhere be-
tween the highest and lowest torque values
and again check to see if the cotter pin holes
line up. After this, if there still remain some
nuts that do not line up with the cotter pin
hole in the bolt, exchange these nuts and con-
tinue the foregoing procedure until the cotter
pin holes line up. But do not, at this point,
insert the cotter. pins. Check the side play of
the connecting' rods by tapping each cap
lightly as shown in Figure 165. This side play
should be from .004 inch to .009 inch desired;
013 inch permissible. This can be checked
with a feeler gauge. (See Figure 101.) If the
clearance exceeds .013 inch, replace the rod.
NOTE: If there is no side play, the piston and

connecting rod must be removed and checked as
follows: - i ) :

Place the connecting rod cap ‘on the crankshaft
journal to see if it can be moved sideways. If not,

CENTER MAIN
BEARING CAPS

—

MAIN BEARING CAPS

Pig. 164.
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GEAR HOUSING

CONNECTING
ROD

CRANKSHAFT

Y CONNECTING

ROD BOLT NUT

TL 36816

“Torqueing’ Connecting Rod

Capscrews
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~,

CRANKCASE

Fig. 165.

SCREE
CAPS(

el

Checking Connecting Rod Side Play

Fig. 166.. Installing Oil Screen

110

TL 36818
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the cap and the rod must be filed together as a unit
on one side. Usually a few strokes are sufficient to
provide side clearance. If there is side play, but the
movement is not free when tapping the cap and rod,
there is either dirt on the bearing or the bearing is
not the proper size. The connecting rod bearing
clearance should be .002 inch to .004 inch desired;
.0065 inch permissible. :
(4) Insert the cotter pins of large enough
diameter to make a snug fit in the hole. The
cotter pins should extend from 34 inch to 1%
inch to allow enough length for bending. If
longer, cut off the excess length.

d. Installing Oil Screen. Install the oil
screen to the crankcase. (See Figure 166.) Be
sure the gasket between the screen bracket
and crankcase is in place. Tighten the two
capscrews.

e. Installing Timing Gear Housing. Shellac
the gear housing gasket to the housing. Tap
the two dowel bolts just through the crankcase.
Set the gear housing in place. (See Figure 167.)
Screw the six thin-headed capscrews with lock-
washers loosely in place. Do not tighten the
capscrews until the dowel bolts have been
tapped through the dowel holes in the gear
housing.

f. Installing Flywheel Housing. Tap the
two flywheel housing dowel bolts through the
crankcase. Using the dowel bolts as a guide,

CONNECTING ROD

GEAR HOUSING
e

CRANKSHAFT
d

Xoowa. BOLT

FRONT {AAIN HOLES
BEARING CAP CRANKSHAFT «
GEAR X RN
s T 36819
Fig. 167. Installing Gear Housing

\
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VALV

Fig. 168. Installing Oil Pressure Relief Valve

push the flywheel housing in place with the
aid of a chain hoist. (See Figure 100.) Install
the lockwashers, the four retaining capscrews
and the two dowel bolt nuts.

g. Installing Oil Pan. Before installing the
oil pan and gaskets, check the cotter keys in
the connecting rods and the salety wires in
the main bearing caps. Install the oil pan.
Install the hand hole cover with a new gasket
onto the oil pan.

h. Installing OQil Pressure Relief Valve.
With a chain hoist, set the engine upright,
blocking up the front end of the engine. Install
the oil pressure relief valve. (See Figure 168.)

i. Installing Idler Gear Shaft. Drive in the
idler gear shatt as shown in Figure 169. Be sure
to line up the setscrew hole in the shaft with
the setscrew hole in the crankcase. DO NOT
MISTAKE THE OIL PASSAGE HOLE FOR THE
SETSCREW HOLE.

Screw the idler gear stub shaft setscrew in
place in the side of the block. (See Figure 170.)
Do not install the acorn locknut until the .fuel
pump has been assembled to the engine.

j. Installing Camshaft. If the camshaft gear
was removed and not replaced, press the gear
onto the camshaft. (See paragraph 55c¢.) In-
stall the camshaft and gear in the crankcase.
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GEAR HKUSING -

HARD WOOD

IDLER GEAR STUD
OIL OUTLET HOLE
OIlL INLET HOI

CRANKSHAF/‘

FAN PULLEY SPAC

CRANKSHAFT Gfﬁ
BT TL 36821

Fig. 169. Installing Idler Gear Stub Shaft

(See Figure 171.) Before meshing the camshait
gear and the crankshaft gear, align the marks
on the two gears, as shown in Figure 131, and
insert the camshaft thrust collar with lock plate
and capscrews onto the camshaft. (See Figure
172.) The desired clearance between the thrust
collar and camshatit should be .003 inch to .009
inch; permissible .015 inch. (See Figure 94.)
Push the camshaft into position Tighten the
three capscrews with a 7;g-inch wrench, bent
close to the head of the wrench. (See Figure
173.)

k. Installing Idler Gear. (1) Install the
idler gear on the idler gear shaft with the
larger gear (helical cut teeth) out. (See Fig-
ure 174.) If the idler gear was separated from
the fuel pump drive gedr and not reassembled,
set the idler gear on the fuel pump drive gear
so that the dowel hole matches with the dowel
in the drive gear, and the center hole in the
idler gear matches the pilot hub of the drive
gear. Screw in the three capscrews and tighten
the two gears together; safety wire the cap-
screws. (See Figure 131.)

(2) Screw the idler gear retaining washer
and capscrew in place. This screw has a left-

hand thread. Make certain that the washer
is correctly started on the dowel pin.

(3) Check the idler gear end play, which
should be .004 inch to .007 inch desired; .015
inch permissible. (See Figure 89.)

L. Installing Gear Cover. Shellac the gear
cover gasket to the gear housing. A new oil
seal should be in place in the gear cover. (See
paragraph 55e.) Slip a thin steel cone over the
crankshaft to protect the crankshaft oil seal
when installing the cover, as shown in Figure
175. This thin steel cone is formed from rolling
a thin piece of light steel so that the diameter
of the one end is smalller than the end which
slips over the fan pulley spacer.

m. Installing Crankshait Pulley. Install the
crankshatt pulley. Line up the key and key-
way and drive it in, as shown in Figure 176,
and screw on the crankshaft jaw. '

n. Installing Valve Lifter ax;d Bracket As-
semblies. Install the valve lifter and bracket
assemblies in the valve lifter chamber and
tighten the six retaining capscrews as shown
in Figure 92. The bracket assembly containing
the short valve lifter cover stud should be in-
stalled toward the front or gear housing end
of the engine. Be sure the sleeve dowels are
in place in the brackets.

DLER GEAR
SHAFT

DOWEL

! GEAR
OCKSCREW

(NUT
TL 36822

Fig. 170. 1dler Gear Shaft Lockscrew
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Fig. 171. Installing Camshaft

CAUTION: The holes for the capscrews hold-
'ing the assemblies in place open directly onto
the cylinder sleeves. If these capscrews are
replaced, ones of identical length must be

used; i.e. 2 inches. If longer ones are used, °

the sleeves will be dented or broken. Install
the valve lifter chamber cover with the gasket
in place and tighten the valve lifter cover nuts.

. wwves <

Fig. 172. Installing Thrust Collar on Camshaft
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NOTE: The cover nut closest to the gear housing
is considerably longer than the other three nuts.

o. Installing Oil Pump. Install the oil pump
as shown in Figure 99. Be sure to use new
copper gaskets on the dowel sleeves and
see that they are properly in place. Make
certain to line up the pin in the camshaft with
the fork drive in the pump and tighten the four
oil pump retaining capscrews.

p. Installing Flywheel and Stub Shaft. (1)
Before installing the flywheel, make certain that
all the dirt has been removed from the crank-
shaft flange and the crankshaft recess in the
flywheel. Feel the surfaces for burrs and nicks.
(See Figure 177.) Because of an offset bolt, the
flywheel goes on in only one position. Turn
the crankshaft so that No. 1 and No. 6 pistons
are on top dead center. Turn the flywheel so
that the T. D. C. mark on the flywheel lines up
with inspection hole in flywheel housing. (See
Figure 171.) Slip the flywheel onto the crank-
shaft bolts.

(2) Rotate the stub shaft until the holes in
the shaft flange line up with the flywheel bolts.
Push the stub shaft onté the flywheel bolts.
Install the special thin lockwashers and retain-

1L J004d

Fig. 173. Tightening Cam Lock Plate
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IDLER G
STUD

FUEL PUMP
DRIVE GEAR

- LEFT HAND
THREAD CAPSCREW

C

IDLER GEAR

CR

Fig. 174. Installing Idler and Pump Drive Gear Assembly TL 36826

ing nuts. Tighten the nuts slowly and evenly (3) Check flywheel runout with a dial indi-
by tightening each second nut, .going around cator as shown in Figure 178. The maximum
several times until the nuts are tightened. Be total indicator reading should not exceed .008
sure the pilot on the end of the stub shaft is inch. Check the stub shaft runout with a dial
pushed into the flywheel hole when the nuts indicator as shown in Figure 179. The reading
are tightened. should not exceed .003 inch. Be sure the shait

L 36827
Fig. 175. Installing Gear Housing Cover T 8
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\ FAN DRIVE PULLEY
KEY TL 36828

Fig. 176. Installing Crankshait Fan Drive Pulley

is not turned completely around, since the dial
indicator plunger will drop into the keyway
and be broken off. If the coupling is on the
stub shaft, check the runout with the dial indi-
cator plunger against the coupling just back
of the teeth. The runout should not exceed
.003 inch. Also check the runout on the face
of the coupling just inside the teeth." This run-
out should not exceed .002 inch. If the runout
on the flywheel, stub shaft, or coupling is ex-
cessive, remove the stub shaft and flywheel
and check for dirt, burrs, or nicks in the fly-
wheel, crankshaft or stub shaft’ mounting
surfaces. ‘

q. Installing Cylinder Water Jacket Cover.
Install the cylinder water jacket cover as
shown in Figure 96. Be sure the gasket is in
place between the cover and cylinder block.

r. Installing Cylinder Head. (1) Place the

Fig. 177. Flywheel and Flywheel Housing

115

interlocking cylinder head gaskets in position
and install the cylinder head. Make certain
that the cylinder heod is seating on the dowels
in the cylinder blocks before tightening the
stud nuts. (See Figure 180.) After the head is
on the block, install the fan brace on the front

G

ICATOR

!
6830
Fig. 178. Checking Flywheel Runout



PAR. 59r(1)-59s(5)

POWER UNIT PE-185-B

EL HOUSING

INDICATOR
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TL 36831
Fig. 179. Checking Stub Shaft Runout

cylinder head stud on the right side of the
engine. .

(2) The cylinder head studs should first
be “snugged down” in the center, and then

CYLINDER SLEEVE

\ A N /

CYLINDER BLOCK PISTON

TM 11-925-B

tightened alternately toward either end. See
Figure 181 for proper sequence in tightening,
the cylinder head stud nuts. It will be neces-
sary to repeat the procedure about three times,
each time increasing the tension with the
torque wrench until the third time when the
torque value sheuld be between 150 to 160
foot pounds.

s. Installing Rocker Arm Assembly. If the
rocker arms need no servicing or replacements,
the rocker arms can be installed as a unit after
the push rods have been inserted. (See Fig-

‘ure 82.) If the rocker arm assemblies were

disassembled, assemble and install as follows:

(1) Install the No. 1 rocker arm bracket. Just
start the capscrew into the dowel end of the
bracket. (See Figure 182.)

(2) Set the No. 2 rocker arm bracket on the
head, making sure that the copper asbestos

"gasket is in place in the drilled oil passage

in the bracket. (See Figure 183.) Start the cap-
screw gn the spring side of the rocker arm
bracket, but do not tighten.

(3) Install the No. 3 rocker arm bracket in the
same manner as (1).

(4) Install the push rods.

(5) Install the rocker arm shaft, rocker arms,

brass washers and springs as shown in Figure
184. '

CYLINDER
HEAD DOWELS

CYLINDER
HEAD STUDS

INJECTOR SIDE

OF PISTON TL 36832

Fig. 180. Cylinder Head Dowels
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Fig. 181. Correct Sequence for Tightening Cylinder Head

NOTE: There is a brass washer on each side of
the rocker arms and one on each side of the ‘spring.
The word “front” is stamped on the front rocker arm
shaft. Install the shaift so that the word “front” is
visible between No. 2 and No. 3 rocker arms through
the spring coil. (See Figure 185.)

NOTE: The pilot hole in the rocker arm is for the
cylinder head cover stud pilot. This hole should line
up with tLe tapped hole in the No. 1 bracket. (See
Figure 184 and also Figure 185.) Install the cylinder
head cover stud.

(6) Lay three 34-inch washers on the push
rod side of the brackets for spacers and install
the push rod spacer plates as shown in Figure
186. The rear push rod spacer plate has the
mounting holes located in a different position
than the front push rod spacer plate; that is,
the holes in the rear plate are located closer
to the rear edge to provide clearance between
the rocker arm brackets and the plate. (See
Figure 186.) Install the rest of the rocker arm
bracket capscrews and tighten.

Repeat the same procedure for rear rocker
arm assembly.

NOTE: On the rear rocker arm shaft, the word
“rear” is stamped and should be visible through the

TL 36833

coil spring between No. 4 and No. 5 rocker arm

brackets. There is also a pilot hole for the cover stud

pilot in No. 4 bracket.

Install the rocker arm shaft jumper oil line.
(See Figure 78.)

t. Setting Valve Tappets. A temporary cold
valve tappet adjustment can now be made.
Turn the engine in the direction of rotation
until No. 1 intake valve just closes. The No. 1
intake valve is the second valve from the front

. of the engine. Turn the engine one-half revolu-
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tion to be certain that the cam is out from
under the lifter. The piston is now approxi-
mately at top dead center and both the intake
and exhaqust valves are in position for check-
ing or adjusting. With a feeler gauge, check
the temporary clearances: For the intake
valve, .012 inch; for the exhaust valve, .015
inch. Insert the correct feeler gauge between
the rocker arm and the valve stem. Slowly
move the feeler gauge back and forth. If the
clearance is correct there will be a very slight
drag on the feeler gauge when pulled from
between the rocker arm and the valve stem.
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Fig. 182. Installing No. 1 Rocker Arm Bracket

To change the clearance, slack the tension
on the locknut. Screwing the rocker arm ad-
justing screw out increases the clearance.
Always recheck the clearance after tightening
the locknut. '

Repeat the tappet adjustment on the rest of
the ‘cylinders by first cranking the engine until
the iniake valve just closes on the particular
cylinder being checked—then turn another
half revolution before checking or adjusting
the tappets. Refer to Figure 43.

The basic engine is now assembled and is
ready for the component system.

Y

", SHAFT LOCKING HOLE

OIL HOLE

ROCKER ARM SHAFT

N

PUSHROD
FRONT BRACKET =~

CENTER BRACKET .
,."-\

Fig. 184. Installing Rocker Arm Shaft, Brass Washers and Springs

NO. 1 BRACKET TL 36835

Fig. 183. Installing No. 2 Rocker Arm Bracket

u. Installing Engine Accessories. It is re-
commended that the accessories be installed
on the engine according to the component
systems to which the accessories belong,

l? ;.' . ~

TL 36836
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Fig. 185. Installing Cylinder Head Cover Stud

following the same procedure as in the steps
of disassembly. By installing the accessories

" on one component system at a time, you

can better understand the related functions of
each of the members of a particular system
and also make a better check of the thorough-

ness and correctness of your assembly job.

v. 'Assembling the Fuel System to Engine.
(1) If the fuel pump, adaptor, and gear have
been disassembled, shellac the fuel pump
gasket to the adaptor plate and assemble to
the fuel pump. (See Figure 187.) The cap-
screws holding the adaptor plate to the fuel
pump have one star washer, one plain washer
and one star washer under each head in that
order. Be sure the cutaway section of the
adaptor plate fits into the lower right hand
corner of the fuel pump when facing the gear
end of the pump. Slip the gear onto the fuel
pump shaft with the mark in the gear tooth on
the same side of the shaft as the 0 stamped in
the end of the shaft. (See Figure 188.) Be sure
the fuel pump weight pins are in place in the
pump shaft when installing the gear.

NOTE: Do not force the gear onto the fuel pump;
it should be a slip fit. Install the gear, lock plate and
the four capscrews. Lock the capscrews by bending
the tabs over the screw heads.

Shellac the adaptor gasket to the adaptor
plate. ,

(2) Turn the engine ¢rankshaft in the direc-
tion of rotation until the mark F.P.I. centers
in the timing hole in the flywheel housing.
(See Figure 189.) No. 1 cylinder should be

18

Fig. 186. Installing Push Rod Spacer Plates
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Fig. 187. Assembling Adaptor Plate to
Fuel Pump

coming up on dead center compression stroke.
Check this condition by feeling the rocker arms
—if both No. 1 intake and exhaust valves are
closed, the piston is in the correct position. H

FUEL |
PUM

the exhaust valve is open, turn the engine one
complete revolution until the F. P. . mark again
centers in the timing hole.

(3) Slip the fuel pump int:a the gear housing,
as shown in Figure 81, meshing the gears so
that the marked tooth of the fuel pump gear
centers as close as possible in the 1;-inch pipe
plug hole in the gear housing. (See Figure
190.) Tighten the five nuts and one through
bolt holding the adaptor to the gear housing.

(4) Remove the fuel pump drive unit cover.
(See Figure 191.) Slacken the four capscrews
holding the fuel pump to the adaptor plate.
Rotate the fuel pump in the slots provided in:
the mounting flange until the pointer aligns
with the L mark on the pump swash plate.

Tighten the fuel pump to adaptor capscrews.
Tlie fuel pump is now in time with the engine.

NG

40

Fig. 188. Timing Marks on Fuel Pump Gear
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Fig. 189. Timing Mark in Flywheel Housing
Timing Hole

(5) Install the acorn nut and copper gasket on
the idler gear stud setscrew just back of the
fuel pump. (See Figure 80.)

(6) Push the air cells into the cylinder head.
Refer to Figure 79. ‘Push the air cell plugs into
position and install the retainer flanges, lock-
washers and nuts. Refer to Figure 78. The air
cells and plugs are of a slip fit in the cylinder
head.

NOTE: The side of the retainer flange containing
the rounded protrusion in the center should fit against
the air cell plug.

(7) Clean the nozzle recess in the cylinder
head if it was not cleaned at the time the head
was reconditioned. Particular attention should
be paidl to the seating surfaces in order that
no small particles of carbon will cause the as-
sembly to be cocked or permit blow-by of the
combustion gases. No hard or sharp tools
should be used for this cleaning operation. A
round piece of wood or brass is very effective.

Install new injector gaskets on the injectors.

It is essential that there are no carbon flakes
on the surfaces which the gasket seals.

Insert the injectors so that the nozzle tip does
not strike against the recess wall. Install the
injector retaining lockwashers and nuts.

NOTE: The injector 'rgtdining flange must be in
place on the injector when the injector is inserted
in the cylinder head; the triangular side of the retain-
ing flange must bear against the injector.

(8) Install the injector lines. Install the injec-
tor line clamps. Be sure the injector lines are
clean before installation. Refer to Figure 76.
Do not bend the injector lines.

(9) Install the oil lines to the fuel injection
pump and cylinder head. (See Figure 192.)
(10) Install the throttle bracket, spring, shaft
and clevis. (See Figure 26.)

(11) Install the secondary fuel filter and
bracket. (See Figure 74.) Connect the fuel
lines from the secondary filter to the hydraulic
unit and the transfer pump. (See Figure 26.)
(12) Set the primary fuel filter and bracket
in position and screw in the two retaining cap-
screws. Connect the fuel line from the primary
filter to the transfer pump. (See Figure 256.)
(13) Connect the fuel line from the primary
fuel filter and return line from the hydraulic.

Gl

1L ooo42

Fig. 190. Fuel Pump Gear Housing
Timing Hole
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Fig. 191. Timing Marksf—l"uel Injection Pump
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unit to the "T" connections. (See Figure 256.)
Install engine tank, and make connections.

w. Assembling Air Induction and Exhaust
Systems to Engine. (1) Set the intake and ex-
haust manifold gaskets in place on the c?linder
head studs. The rounded portion of each
gasket should be installed away from the cylin-
der head. (See Figure 73.) Push the exhaust
manifold onto the cylinder head studs. Hold
in place by screwing on the center exhaust
manifold nut. Do not tighten the nut. (See
Figure 68.)

(2) Push the intake manifold onto the cylinder
head. Screw the ten nuts and washers holding
the intake and exhaust manifold in place.
Tighten the nuts gradually and evenly.

(3) If the water jackets, end plate, and elbow

CENTER EDGE OF CLAMP

Fig. 192. Installing Fuel Pump Oil Line
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Fig. 193. Generator and Voltage Regulator

connection of the exhaust manifold have been
removed, replace them. (See Figures 69
and 70.)

(4) Set the six water connections between the
cylinder head and exhaust manifold in place
with the gaskets shellacked to the connections.
(See Figure 71.)

NOTE: Since the faces of the connections are at
right angles, considerable care should be exercised
in tightening the connections. The capscrews hold-
ing both faces of the connections should be drawn
down lightly before the final tightening.

(5) Install the preheater assembly onto the
intake manifold. Install the air cleaner adap-
tor. (See Figure 67.)

NOTE: Be sure the wire screen is replaced be-
tween the intake manifold and the preheater body
when assembling the preheater to the intake
manifold.

(6) Set the air cleaner in place. Be sure the
gasket between the air cleaner and adaptor
is in good condition.

x. Assembling Electrical System to Engine.
(1) Push the starter into position in the fly-
wheel housing. Tighten the capscrews. (See
Figure 66.)

(2) Mount the magnetic switch onto the fly-
wheel housing. Connect the electrical connec-

(¢

tion between the starter and magnetic switch.
(See. Figure 213.)

(3) Shellac the gear housing gasket to the
adaptor. Be sure the oil hole in the gasket lines
up with the return oil hole in the adaptor.
To install generator, push the generator
gear so that it will mesh with camshaft gear.
Tighten the three nuts holding the generator
to the housing. (See Figure 65.)

Mount the voltage regulator to the bracket,
using the rubber mountings between the
bracket and the regulator. (See Figure 193.)

y. Assembling Cooling System to Engine.
(1) Shellac the water pump gasket to the gear
housing. Turn the spider on the water pump so
that it will fit into the driving lugs of the gener-
ator gear. Slip the watér pump in place and
tighten the three retaining nuts. (See Figure 64.)

(2) Shellac the thermostat housing and adap-
tor gaskets in place. Install the adaptor, ther-
mostat, housing, and water outlet connection
on the exhaust manifold. (See Figure 62.) Be
sure the thermostat housing is installed so that
the water by-pass mounting boss is facing the
water pump.

(3) Set the water by-pass line in place with
the gaskets shellacked to the two mounting
flanges. Tighten the two capscrews and the
two bolts.

(4) Shellac the water inlet manifold gaskets to

" the cylinder block. Push the three copper dis-
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tributor tubes in place. Install the water inlet
manifold. (See Figure 61.) If the water inlet
manifold spacer and spacer inlet connection
have been disassembled from the inlet mani-
fold, assemble to the manifold. Be sure to slip
the water pump to manifold hose and clamps
onto the inlet connections before assembling
to the spacer and manifold. (See Figure 61.)
Install the voltage regulator and bracket onto
the inlet manifold spacer. (See Figure 193.)
Connect the electrical leads between the regu-
lator and generator, the G— of the regulator
to the G— of the generator, etc. Ground the
B— of the regulator to the bracket. (See Fig-
ures 66 and 193.)

(5) Mount the fan bracket to the gear cover.
Install the fan and pulley assemblies to the
bracket. (See Figure 59.) Slip the fan belts
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in position on the pulleys and adjust the belt
tension with the adjusting screw before.tighten-
ing the fan bracket clamp nut. _

z. Assembling. Lubricating System (Exter-
nal) to Engine. (1) Install the Cuno filter and
bracket to the flywheel housing. The bracket
is held against the flywheel housing with two
34-inch capscrews. (See Figure 26.)

(2) Install the DeLuxe oil filter to the crank-
cdse mounting pad as shown in Figure 194.

NOTE: The steel plate with a gasket on each side )

should be installed between the filter and crankcase.
Be sure the oil holes in the plate and gaskets line

- up with the holes in the crankcase oil filter mounting
and that. the gasket with the circular slot is mounted
between the plate and the oil filter.

(3) Connect the oil pressure lines 'between

POWER UNIT PE-185-B

the DeLuxe and Cuno oil hlters Refer to Fig-
ures 26 and 35.)

The engine .is now ready to be assembled
to the generator unit and test run. (See para-
graphs 46b and 60.)

60. Test Running Power Unit After Overhaul.
The test running of the power unit after over-
haul is for the purpose of checkxng the success
of the overhaul and to make such adjustments
as are necessary after reconditioning the
englne and its component systems. !

. The Power Unit is tested at the factory under
controlled conditions so that the performance
characteristics of the unit are known under
vcxned conditions. Flgure 195 is'a normal log

- Fig. 194. Installing DeLuxe Oil Filter
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sheet taken from the test run at the factory.

a. Performance Characteristics. The per-
formance characteristics of PE-185-B Power
Unit are as follows:

b. Preparing Power Unit for Test Run. (1)
Fill the crankcase with eight gallons of SAE 30
engine oil. (Army symbol OE-30.)

(2) Fill radiator with soft, clean water.

Maximum Minimum  (3) Lubricate the engine according to the
Steady Load Frequency Scycles .1 cycles Lubrication Chart. (See paragraph 30.)
Full Load Frequency 60.1 cycles  59.1 cycles (4) Connect the fuel line and the fuel return
No Load Frequency 6l.5cycles 60.8 cycles line from the auxiliary tank and the engine
Voltage Overshoot (Load Off) 13.5volts  12.6 volts tank. Vent the fuel system according to the
Voltage Undershoot (Load On) ’29,;‘1":15 lZ(ngl:t:OS instructions given in paragraph 23 (9), (10),
Time to Recover Frequency When (1D, (12) and (13).
~ Load is Suddenly Applied S sec. 20 sec. c. Test Run Checks. (1) Start the Power
Time to Recover Frequency When . A . . . .
Load is Suddenly Dumped 5 sec. 2 sec. Unit according to the instructions given in
Fuel Consumption (per KW.H.)  81lbs. .73 1bs. paragraph 26. As soon as the engine starts,
ENGINE GENERATOR TEST Date Feb. 8, 1944
Unit No. 22 Generator Set PE-185-B
Engine No. 19157 25K.W., 80% P.F., 3 Phase
Generator No. 6002073 120/208 Volts, 60 Cycle,
Panel Board No. K6362802-210 1200 R.P.M.
% % % | % % % | % % | EQUIPMENT
Time 10:00 10:15 10:30 | 10:45 11:00 11:15 [ 11:30 11:45 QOil sw. lbs. 12 # |OK HFS
Volts— Ph. 1 209 209 208 208 208 208 208 208 Water sw. °F. 205|OK GMC
Ph.2 209 209 208 208 208 208 208 208 Panel Lights OK
Ph.3 209 209 208 208 208 208 208 208 Howler & Sw. OK
- Amps.—Ph. 1 27 46 65 88 92 91 91 91 Switchboard OK
Ph. 2 28 47 65 88 92 91 91 91 Eng. Controls OK
Ph.3 28 47 65 88 92 91 91 91 Fuel Valve OK HFS
Freq. (Board) 60.7 60.5 60.3 60.0 §9.7 59.8 59.8 59.8
Time Meter 1 1 1 2 2 2 2 3
Oil Pressure 46 43 41 37 36 35 33 32
Qil °F. 150 155 160 17§ 175 180 185 190
Water °F. 145 145 145 150 150 155 155 155
Charge Amps. 3 3 3 3 3 3 3 3
Air to Rad. °C. 22 23 27 29 29 30 30 30
Intake Air °C. 21 22 26 28 28 29 29 29
Rad. Top °C. 145 145 145 150 155 155 155 160 Fuel Consumption|
Air to Alt. °C. 25 26 26 29 30 30 31 31 C.C. 474
Alt. Frame °C. 30 31 31 K 35 35 37 37 KW. 26.0
Std. Volts 121 121 120 120 120 120 120 120 Time 156 Sec.
Std. Amps. 27 46 65 88 92 91 91 91 Lbs./K.W.H..777 |OK
K.W. (Chart) 7.6 13.6 19.2 26 32.6 31.8 31.8 31.8
K.V.A. (Chart) 9.7 16.7 234 31.7 32.6 31.8 31.8 31.8
P.F. (Calc.) 78% |81.5% 82% 82% 100% 100% | 100% 100%
Freq. (Chart) 60.6 60.5 60.4 60 59.7 59.8 59.8 59.8
Chart Time 4:00 4:15 4:30 4:45 6:15 6:30 6:45 7:00
Starting Test Tested by:
(seconds) (D11 |(2)1.2 |(3) 1] 4)1 (1 |11 H. F. Schomas
This is to certify that the above data is a true copy
of test made on equipment indicated.
Signed E. Gibbons
The Buda Company
Dieselight Division
Government Inspector’s Approval Date Feb. 8, 1944 TL 36847

Fig. 195. Log Sheet of Normal Performance
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check the oil pressure. Allow the engine to
run at half speed (approximately 600 R.P.M.)
and check for oil, fuel or water leaks. Check
the battery charging ammeter. Allow the
engine to come up to normal operating tem-
perature, which is between 120 and 170 de-
grees Fahrenheit.

(2) Remove the rocker arm assembly cover
and adjust the valve tappets with a feeler
gauge, the intake clearance to be .009 and
the exhaust .012 inch. See instructions for
adjusting the valve tappet clearances in para-
graph 40 (4). Also see paragraph 82.

(3) Run the Power Unit for at least six hours,
five of which should‘be run as follows: One
hour at no load at 1000 R.P.M. (Revolutions
Per Minute); one hour at no load at 1200 R.P.M.;
one hour at half load at 1200 R.P.M.; one hour
at three-quarters load at 1200 R.P.M.; and one
hour at full load at 1200 R.P.M.

(4) Some time toward the completion of the
test run, check the water temperature safety
switch of the howler by raising the water tem-
perature of the cooling system. This can be
done by closing off the air circulation through
the radiator. The howler should sound when
the temperature reaches approximately 205
degrees Fahrenheit. If any adjustments are
necessary, see paragraph 92b. Also, see
paragraph 82. If the perfermance of the Power
Unit is not normal, refer to paragraph 44;
also check the Trouble Charts, pages 47 to 50
inclusive. '

61. Foreword to Overhauling Component
Systems. Exercise the same care and thor-
oughness in overhauling the engine component
systems as you would in overhauling the basic
engine. Only experienced mechanics should
attempt to service the fuel injection equip-
ment. Likewise, adjustments to the battery
charging voltage regulator must be done
by an experienced mechanic. Before attempt-
ing to service any one of the accessories, be
sure you understand its related function in
the system in which it operates as applied
to your Buda 6-DTG-468 engine. The com-
ponent systems are given alphabetically with
functional descriptions and all the necessary
information for a thorough and complete
overhaul.

62. Air Induction System. The air induction
system comprises the air cleaner, air cleaner
adaptor, prehedter, intake manifold, and the
intake valves and ports. See paragraph 6
for a functional description of the system.

63. Air Cleaner. The air cleaner not only
cleans the air to prevent the entrance ot

. abrasive dust which is the major factor of
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engine wear, but also acts as an air silencer.
The air cleaner is of the oil bath type. (See
Figure 196.) No repairs or overhaul are neces-
sary to the air cleaner. The only servicings
required are those listed in Section IIl, para-
graph 37, and in addition the following: Soak
the air filter element and assembly in gasoline.
Blow the element dry with compressed air, not
to exceed 25 pounds pressure. The foregoing
servicing must be done during the overhaul

14

WING BOLT

BODY - FILTER
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TL 36848
Fig. 196. Air Cleaner (Exploded)
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Fig. 197. Water Pump

and as often as the daily inspections might
indicate. .

The connections between the air cleaner and
the intake manifold must be kept airtight at
all times. Observe the condition of the air
cleaner to adaptor gasket. Replace if faulty.

64. Preheatex: Element. Examine the metal
ribbon element for oxidation. If the ribbon is
severely pitted or corroded, replace the ribbon.
Check the cross-shaped ribbon holders for
disintegration, flaking, and broken arms.
Examine the insulation around the electrical
connections. If any of the foregoing conditions
exist, replace the element. (See Figure 67.)

NOTE: The ribbon element should be tight in the
ribbon holders. No section of /the ribbon should
touch another portion of the same ribbon.

65. Cooling System—Foreword to Overhaul.
The efficient operation of the power unit de-
pends a great deal upon maintaining the
proper operating temperatures in the cooling
system. The description of how the cooling
system maintains the proper operating tem-
perature is given in paragraph 7. During the
general overhaul, check thoroughly the units
of the cooling system and, replace the rubber
hose connections with new omnes, as rubber
deteriorates with age, releasing fine particles
into the cooling system and lodging usually
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in the radiator tubes, thus impeding water cir-
culation. The cooling system includes the
water pump, fan, radiator, thermostats, by-
pass line, intake and outlet water manifolds.
A temperature gauge indicates the tempera-
ture of the water. If the operating temperature
exceeds 205 degrees Fahrenheit, the howler
system will give warning. The instructions for
servicing the howler system are given in para-
graph 92. S '

66. Water Pump. Positive water circulation
is assured by an impeller-type water pump
mounted on the gear housing and is driven
by the generator drive gear through a coup-
ling. (See Figure 37.) Tighten the packing nut
(shown in Figure 37) just enough to stop leak-
age, then back off slightly to relieve the pres-
sure. If this packing nut is kept too tight, the
shaift will gall and the stuffing boxes will leak.

L
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~_SHA
LOCK (SNAP) RING

r SPIDER

N
WATER PUMP
HOUSING

TL 36850

Fig. 198. Removing Clip from Water
Pump Shaft



PAR. 66-66a(9)

POWER UNIT PE-185-B

TM 11-925-B

PULLER SCREW - ‘B
»

, ruun—_.__! < I

PUMP SHAFT.

PACKING NUT— l

TL 36851
Fig. 199. Pullmg Spider from Shaft

If virequent'adjustments are necessary, this is
an indication of worn bushings, worn shaft or

misalignment, and corrective measures must .

be taken as indicated in the following para-
graphs. The grease cup of the water pump
should-be kept filled with WP grease. See
Lubrication Chart, page 33, and Figures 34 and
35. (Also see Figure 197.)

a. Disassembly. (1) ‘Remove the clip and
the spider from the water pump shait. (See
Figure 198.)

(2) Pull the spider and the ball bearings from
the shaft with a wheel puller as mdlcated in
Figure 199.

(3) Remove the water pump cover capscrews
and bolt.

WATER PUMP BODY -

SHFI"

'< 'BALL BEARING
' L N5 =~ [UMP MOUNTING
MPEIJ.ER FLANGE .
N . :
TL 36852

Fig. 200. Removing Impeller from Housing
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(4) Tap the cover from the housing with a
lead or soft hammer, tapping lightly on the
water inlet boss.

(5) Pull the unpeller from the shaft and water-
pump housing as shown in Figure 200.

(6) If the impeller or shaft needs to be re-
placed, the shaft can be removed from the
impeller as shown in Figure 201. The shait
has an integral snap ring or machined collar
which fits into a machined recess in the im-
peller; consequently, the shaft can only be
pressed out one way; that is, the short end of
the shaft must be pressed through the impeller.
(See Flgure 201.)

— W

ARBOR PRESS

).i
i
-~ SPACER

IMPELLER
—

_|MPELLER SHAFT

TL 36853

Pressmg Shaft Out, of Impeller

e - sl

Fig. 201.

(7) Unscrew the packing nut, remove the
packing gland and pry out the old packing.
(8) Drive out the oil seal from the water
pump body with a hard wooden block and
hammer as shown in Figure 202.

(9) Do not remove the bearing from the spider
unless the spider or bearing needs to be re-

placed, since the bearing will be of no further
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use after it is removed. If removal is neces-
sary, press the bearing from the spider. The
pump is now completely disassembled.

b. Inspection and Replacements. (1) Ex-
amine the shaft for wear on the plain bearing
end and at the packing position. If the im-
peller was loose on the shaft at the time of
removal, replace both the shaft and the

~ collar.

(2) Check the impeller for cracks and corro-
sion. If the impeller was loose on the shatt, it
is recommended that both the impeller and
shaft be replaced.

(3) Examine the ball bearings and the spider
for rough spots and excessive clearance. Do
not remove the bearing from the spider unless
the bearing needs replacement.

(4) Check the cover for cracks, clean the
pump drain hole, and check the clearance be-
tween the shaft and the bushing and the cover.
If this clearance exceeds .005 inch, replace the
bushing. The shaft will not need to be replaced
unless the bearing surface is ridged or scored.
To replace the bushing, drive the expanmsion
plug from the cover from the inside with a
punch and hammer. The bushing can be
easily pressed from the cover, as illustrated in
Figure 203, using a spacer slightly less in
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diameter than the outside of the bushing. Be
sure the grease passages are open from the
grease cup to the bushing. In a like manner,
press the new bushing in place. Ream the
bushing to a running fit with the shaft.

(5) Examine the spider for excessive wear on
the driving lugs. If the spider was loose on
the shaft, replace both the spider and the shaft.
If the spider needs replacement, replace both
the spider and the ball bearings.

c. . Reassembly. (1) Drive in the new oil
seal in the water pump housing with a wooden
block and hammer. The oil seal should be in-
stalled with the edge of the leather on the
spider side of the housing. (See Figure 204.)
(2) Press the impeller on the shaft with the
key in place.

NOTE: The collar or snap ring on the shaft must
be positioned so that, when the shaft is pressed into
tl}e impeller, the collar or snap ring will fit into the
recess.

(3) Temporarily push the shcft and impeller
into the housing and install the new packing
rings as shown in Figure 205.

(4) Press the spider and ball bearings on the
shaft. Be sure the outer bearing recess is
started straight into the housing. Push the clip

PRESS

PUMP COVER

WATER PUMP SHAFT BUSHING

TL 36855
Fig. 203. Pressing Bpshing from Cover
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67. Fan and Belts. The fan is of the pusher

type, blowing the air from the engine through

the radiator. The fan is lubricated with wheel

bearing grease, WB-3, every 512 hours of

operation. At 2,048 hours of operation the fan

WATER should be disassembled, thoroughly cleaned
and the parts checked for excessive wear. The
fan belts are of the "V’ type. "V"-type belts
SEAL L must run with some slack in order to avoid
(SHARP excessive wear. There must be just enough
slack to prevent slippage—approximately 34

inch. When installing a new fan belt, always

loosen the fan belt adjusting screw so as to

allow the belt to be slipped in place without

TL 36856  forcing. This will avoid any internal damage

Fig. 204. Installipg Qil Seal in Housing to the belt.

SEAL €

or locking ring in the groove provided for it
on the shaft. (See Figure 198.)

(5) Install the cover on the water pump, using
a new gasket. Since the cover can be installed
in two different positions, the cover must be
installed so that the plane of the water inlet
tube mounting surface is approximately per-
pendicular to a line drawn from the center of
the shaft and the bottom water pump mounting
hole. (See Figure 64.) Push the expansion
plug into place and punch lightly in the center
to tighten it in the cover. '

(6) Fill the grease cup and turn it at least
three times. Tighten the water pump packing
nut and slack off until the nut is just snug. The
pump and shaft must turn freely. !

3,
WATER PUMP SHAFT | \
PACKING ‘

AL

7

.“'.
3

r

= -

b o uill

g
A WATER PUMP BODY
e PACKING GLAND
PACKING NUT . TL 36857 o TL 36858
Fig. 205. Installing Pump Packing Ring Fig. 206. Pressing Spindle/ from Hub
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BRASS DRIFT
OUTER BEARING RACE
FAN PULLEY

NOTCH FOR DRIVING
OUT BEARING RACE

! BEARING RACE

TL 36859
Fig. 207. Removing Outer Race from Fan Hub

a. Disassémbly. (1) Unscrew the four
capscrews holding the fan blade to the pulley
hub and remove the blade assembly.

(2) Scrape out the old grease, remove the old
cotter key, and unscrew the castellated nut in
the fan end of the pulley hub. Remove the
" washer.

(3) With an arbor press and spacer as shown
in Figure 206, press the spindle from the hub.
Do not let the spindle fall to the floor when it
is pressed out of the hub.

(4) Turn the pulley hub over and the front
bearing (fan end) will fall out. CAUTION: Do
not let the bearing drop on the floor.

(5) Under normal conditions it is not neces-
sary to remove the outer bearing races from
the hub. If a bearing is faulty, remove the
outer race with a brass drift and hammer as
shown in Figure 207. There are four cast open-
ings in each end of the hub just back of the
outer bearing race, which provides space for
the drift to set against the outer race when
driving it out.
(6) Pull the oil seal from the spindle. Discard
the cork or felt washer in the oil seal.
(7) Do not press the rear bearing from the
spindle unless either the bearing or the shaft
is faulty. If it is necessary to separate the
bearing from the spindle, use an arbor press
as shown in Figure 208. CAUTION: Be sure
that the pressure is exerted on the inner race
only and not on the rollers and bearing cage.
b. Inspection and Replacements. (1) Ex-
camine the blade assembly for distorted blades,
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loose rivets, or cracks. Replace the blade
assembly if it is cracked or if the blades are
severely distorted or if there are loose rivets.
The blades can be straightened if they are
only slightly bent. .

(2) Check the pulley hub for cracks, loose
outer bearing races, loose oil seal retainer or
stripped threads on the blade assembly retain-
ing capscrews. Replace the hub if these faults
are in evidence.

(3) Examine the bearing for pits and worn
spots and for evidence of extreme wear. Re-
place the bearing if any pits or wear is present.

(4) Check the spindle for stripped threads
and loose inner bearing races. If the races
are loose on the shaft or threads are stripped,
replace the spindle.

c. Reassembly. (1) If the outer bearing
races were removed from the pulley hub, in-
stall each race in the hub with a hard wooden
block and hammer as shown in Figure 209.
Be sure the race is started in squarely and that
the thick end of the race is toward the center
of the hub.

oy

—
=t

TIMKIN BEARING (REAR)

FAN SPINDLE

NOTE: INNER BEARING RACE
IS AGAINST THE BASE, NOT
THE ROLLERS AND CAGE

TL 36860

Fig. 208. Pressing Bearing from Fan

Spindle Shatt
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OUTER BEARING RACE

q tHARDWOOD BLOCK
FAN PULLEY

TL 36861
Fig. 209. Installing Outer Race in Fan Hub

(2) If the rear bearing is not on the spindle,
press it in place with an arbor press as shown
in Figure 210. CAUTION: Be sure that the
pressure exerted on the pipe spacer is trans-
mitted to the inner race only and not on the
cage or rollers. )

(3) Coat the spindle and bearing liberally
with grease. Set the spindle and bearing in
the pulley hub. Turn the hub over and pack
the remaining space with grease.

(4) Push the front bearing in the hub. It may
be necessary to tap the bearing on the spindle

PRESS

CER FOR
BEARING
SHAFT

GREASE SEAL E

L BARS

-~ 36862
Fig. 210. Pressing Bearing on Fan Spindle
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with a pipe spacer large enough to fit over the
spindle, but not large enough to fit the bearing
cage. When installing or removing bearings
of this kind, always exert the pressure on the
inner race, because if the pressure is exerted
on the cage, the bearings will be damaged.

(5) Install the washer and castellated nut on
the spindle. Tighten the nut until a definite
bind is felt when turning the hub, slack off the
nut one-quarter of a turn. Install the cotter key.

(6) Install the oil seal. (See Figure 211.) In-
sert the retainer washer against the bearing.
With the cork or felt washer in the retainer,
tap the pulley hub in place with a hard
wooden block and hammer. The back of the
retainer should be flush with the end of the
pulley hub when it is in the right position.

(7) Install the fan blade assembly and new
gasket on the pulley hub. Tighten the four

capscrews evenly.

A%}
AN HUB

SPINDLE
L __RETAINER WASHER

CORK WASHER
RETAINER TL 36863
Installing Oil Seal in Hub

Fig. 211.

- 68. Water Lines and Connections. The water

circulating parts or lines and connections in-
clude the inlet and outlet water manifolds,
water distributors, by-pass line, thermostat and
housing, hose connections, and the radiator.
The instructions for servicing the radiator are
given in paragraph 69.

a. Inlet and Outlet Water Manifolds. Check
these lines for any cracks and corrosion. Re-
place them if necessary. Check also the
adaptor to which the generator bracket is
attached.

.b. Water Distributors. Check the distribu-
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tors for any demage: or. corrosions. (See Fig-
ure 61.)

c. Thermostat, Housing, and By-Pass Line.
The thermostat is of the bellows type and is
 installed in the water optlet connection. (See
Figure 62.) Inspect thé thermostat for freedom
of movement and excessive corrosion. If it
does not function or if it is corroded, replace
it. Check the thermostat and by-pass lines for
cracks or corrosion. '

69. Radiator. The radiator core must be kept
from: corrosion and scale at all times. Use only
clean, soft water in the cooling system. Where
the use of hard water cannot be avoided, use
a commercial water softener. With air pres-
sure, blow out bugs or any leaves or lint, or
any other obstructions that may have lodged
between the fins in the core and the tubes.
Straighten bent fins. (See Figure 212.)

a. Servicing Clogged Radiator. If the radi-

ator is badly clogged, use’cleaning compound,

Federal stock No. 51-C-1568-500; and neutrali-
zer, Federal stock No. 51-C-1600; specification
ES-7346. Use one container of cleaning com-
pound to every 4 gallons of water to fill the
cooling system,—cooling system capacity, 81%
gallons. NEVER MIX THE WATER AND THE
CLEANING COMPOUND BEFORE POURING
THEM: IN THE SYSTEM. DO NOT SPILL THE
SOLUTION ON YOUR SKIN, CLOTHING, OR
THE PAINTED PORTIONS OF THE ENGINE
Clean as follows:

(1) Run the engine until it reaches operating
temperature. Stop the engine and drmn the
cooling system.

(2)  Slowly pour in water till the system is
hali full. Add cleaning compound in the cor-
rect proportions. Complete filling with water.

~(3) Replace radiator cap, run the engine at
fast idling speed. Use a drain pan to caich
the overflow from the radiator. Cover the radi-
ator if necessary’ until the coolant redches 180
degrees Fahrenheit but not over 200 degrees
Fahrenheit. Constantly check water level.
(4) Stop the engine after it has run for thirty
minutes at 180 degrees Fahrenheit but not over
200 degrees Fahrenheit. Drain the cooling
system completely and allow engine to cool.
(5) Close drain cocks and pour water slowly
until system is .alf full.

(6) ‘Run the engine at idling speed. Add the
neutralizer in the same proportions, one con-
tainer to every four gallons of water. Com-
plete filling the system with water. Allow the
engine to idle for at least five minutes at
operating temperature.

{7) Stop the engine and drain system com-
pletely. Allow the engine to cool.

(8) Pour water slowly into the radiator until

‘the system is approximately half full. Run the

engine at idle speed and fill the system com-
pletely with water. Run the engine until the
coolant is heated to the normal operating tem-
perature. Drain the system and repeat this
flushing operation until the drain water is
clean.

b. Repairing a Leaky Radiator. Do not
use liquid solder or radiator compounds to
stop leaks, as these tend to clog the radiator
tubes. A leaky radiator should be tested under .
water with about 4 to 5 pounds of air pressure. -
Note the source of the air bubbles and solder
the leaks. Be sure to wash off the acid after
soldering, for many well-done jobs have been
ruined by not washing off the acid which will
eat into the tubes.

Fig. 212. Radiator
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c. Anti-Freeze. The onti-freeze mixtures
recommended are as follows:

Denatured Alcohol and Water -

Freezing Temperature— Amount of Alcohol to Add
Degrees Fahrenheit to Each Gallon of Water
20 .. 2 pts.
0 i s 4 pts.
=20 e 6 pts.
—~40 .., 10 pts.
—60 ... 19 pts.

in the radiator when the temperature draws
near 20 degrees below zero, add 6 pints of
denatured alcohol.

Ethylene Glycol (Prestone) and Water
Freezing Temperature— Amount of Ethylene Glycol to

Degrees Fahrenheit Add to Each Gallon of Water
16 . 2 pts.
0 e 4 pts.
=19 . 6 pts.
=3 e 8 pts.
—9 e 10 pts.
—b62 ... 12 pts

70. Water Temperature Gauge. The water
temperature gauge indicates the water tem-
perature as the water is leaving the cylinder
head water jackets. Check the bulb for cor-
rosion and the indicating hand of the gauge
for false reading. If either the gauge or bulb is
faulty, replace the entire unit.

71. Engine Electrical System. The engine
electrical system includes the starting and the
generating systems. (See the Wiring Diagram,
Figure 5.) Although the howler system func-
tions directly with the engine, the howler cir-
cuit does not receive its operating energy from
the engine electrical system, but from the
alternator. Instructions for servicing the howler
system are given in paragraph 92. The engine
electrical system is of 24 volts and employs the
single-wire circuit which contains various size
wires and connections by which all the electri-

cal units are interconnected with the storage’

battery except the howler system. The engine
and metal parts act as a ground for completing
the circuit necessary for conducting the elec-
trical energy to the different units.

The engine electrical system is radio shielded
to prevent radio interference. One 0.1 MFD,
one 0.01 MFD and one 0.02 MFD condensers
are used. See Wiring Diagram, Figure 5.)

72. Starting System. The starting system in-
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cludes the cranking motor, push button and
magnetic switches, and the battery. Instruc-
tions for such servicings, which are necesssary
for preventive maintenance to keep the crank-
ing motor, switches and battery in efficient
operating condition, are indicated in the
Maintenance Reference Chart on Page 34 with
further references to detailed instructions. The
instructions thet follow are for general over-
haul and parts replacement.

73. Cranking Motor, The Leece - Neville
1236-M cranking motor is a series type. four-
pole, four-brush motor. The current drawn by
the motor is inversely proportional to the speed.
Consequently, as the load drops off, the tend-
ency is for the speed to increase. For this rea-
son do not run the motor at the rated voltage
without a load for any length of time, as it
will tend to exceed the maximum allowable
speed. (See Figure 213.)

TL 36865
Fig. 213. Cranking Motor
a. Motor Characteristics.

Dia. 514" Volts: 24
Lock Torque Ft.lbs..............c.c.oiuunn 90
Amps. ..........c0iiiinn.. 1320
Volts ...... ..........ccoun... 12.2
Max. HP. HP. ... e o 9.6
Amps. ........cciiiiiii 640
Volts ...............o.oitl. 17.6
RPM. .........c.iiiiinnn. 1600
Ft. Lbs.................oouut 315
Eff. o 64%
Max. RP.M. RPM. ...l 3600
AmMPS. .....ovvviiiiieiaans 280
Volts .........ciiieiiean.. 21.2
HP. .. 4.05
Ft. Lbs.........coviiiininnnn.s 5.9
Eff. ... Neveonn 51%
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[+ SHUNT
?,:_*m” SWITCH

AMMETER

Al

STARTER o
MOTOR

= VOLTMETER
v TL 36866

Fig. 214. Diagram—No-Load Test

b. No-Load Test. Connect the cranking
motor in series with a battery of 24 volts and
an ammeter capable of reading several hun-
dred amperes. The armature r.p.m. can be
checked with an r.p.m. counter. Figure 214
shows the hookup for the no-load test. The
cranking motor should be fastened securely
in a vise. At 3600 r.p.m. the ammeter should
indicate 280 amperes and the voltmeter 21.8
volts.

c. Torque Test. For the torque test, a high-

SWITCH

G
BATTERY

+
L

capacity ammeter, voltmeter, storage battery,
torque arm, and a spring balance or spring
scale are needed. (See Figure 215.) Fasten
the torque arm securely to the cranking motor
shaft. Clamp the motor to a work bench. Hook
the spring scale to the torque arm exactly 12
inches from the center of the motor shaft. With
the circuit closed, check the reading on the
scale, the current draw on the ammeter, and
the voltage on the voltmeter. These readings
should indicate 90 foot pounds; 1320 amps., 12.2
volts. respectively.

d. Interpreting Results of No-Load and
Torque Tests. (1) Rated torque, current draw
and no-load speed indicate a normal condition
of the cranking motor.

(2) Low free speed and high current draw
with low developed torque may result from
tight, dirty, or worn bearings, bent armature
shaft, or loose field pole screws which would
allow the armature to drag; shorted armature,
grounded armature, or grounded field. . This
latter can be checked by raising the grounded
brushes and insulating them from the commu-
tator with cardboard and then checking with
a test lamp between the insulating terminals
and the frame. If the test lamp lights, raise the
other brushes from the commutator and check

3

AMMETER

SHUNT

SPRING SCALE

VOLTMETER ' é
o Nl

TORQUE ARM
(12" Long)
STARTER ’
MOTOR
— (End View)
- TL 36867

Fig. 215. Diagram for Torque Test
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ARMATURE—

- POLE PIECE SCREW.
BRUSH OPENING BAND
BRUSH LEVER
BRUSHES (8)

INSULATION WASHER

COMMUTATOR END
HOUSING BUSHING

BENDIX DRNE

BENDIX HOUSING
BUSHING

DUST CAP

SCREW

COMMUTATOR—
END HOUSING .

U

COMMUTATOR END.
HOUSING SCREWS

TABBED WASHERS

the fields and commutator separately to deter-
‘mine whether it is the fields or the armature
that is grounded.

(3) Failure to operate with high current draw
indicates a direct ground in the switch, termi-
nals, or fields; or frozen shaft bearings which
prevent the armature from turning.

(4) Failure to operate with no- current draw
indicates an open field circuit, open armature
coils, broken or weakened brush springs, worn
brushes, high mica on the commutator, or dirty
commutator.

(5) Low no-load speed, with low torque and
low current draw indicates an open field wind-
ing, high internal resistance due to poor con-
nections, defective leads, dirty commutator, or
causes listed under item 4.

(6) High free speed with low developed
torque and high current draw indicates shorted
fields. There is no easy way to detect shorted
fields, since the field resistance is already
low. If shorted fields are suspected, replace
the fields and check for 1mprovement in
performance.

e. Disassembly. It is recommended that
the motor be placed in a jaw-leaded vise for
the following disassembly:

() Mark the field ring and all the three
housings with the center punch marks so these

FIELD RINGJ
DRIVE END HOUSI
—BRUSH RIGGING SCREWS
CENTER PUNCH MARKS
ON PARTS AT DISASSEMBLY

Fig. 216. Line Drawing of Cranking Motor

CENTER PUNCH MARKS
ON PARTS AT DISASSEMBLY

TL 36868

marks may be lined up in reassembly. (See
Figure 216.)

(2) Remove the cover or brush opening band.
(3) Lift up the brush levers and release the
spring pressure. Be careful not to snap the
brush levers, as this may damage the brushes.
‘Remove all the brushes. (See Figure 217.)
CAUTION: Do not pull on the pigtails when
removing the brushes.

(4) Bend down the tabs on the lockwasher

" under all the housmg screws. (See Flgure 216.)

FIELD RING
coM
END.
BRUS
i
TL 36869

Fig.'217. Brushes Removed from Brush Holder
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: D
BRUSH SCREW & LOCKWASHER<Z_ N3

W

BRUSH

TL 36870

Fig. 218. Removing Commutctor Housing

Remove the hex-headed housing screw.
(5) Pull away the Bendix housing and re-
move the Bendix drive. (See Figure 231.)

(6) Remove the twelve screws which attach
the brush pigtails and field jumpers to the
rigging. )

(7) Remove the four hex-headed screws from
the commutator end housing and remove the
commutator end housing. (See Figure 218.) It
may be necessary to tap the frame slightly in
order to remove it: ‘

(8) Remove the armature from the field frame.
(See Figure 219.)

(9) Release the brush rigging from the com-
mutator end frame by removing the two rig-
ging attaching screws. (See Figure 229.)
(10) Pry off the dust cap from the commuta-
tor end frame.

(11) Disassembly of the subassemblies may
be necessary if the inspection reveals parts
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which need replacing. Instructions for the
further disassembly which may be necessary
are given in the following paragraphs.

f. Inspection and Replacements. (1)
Clean all parts thoroughly. Before using a

TL 36871

Fig. 219. Removing Armature from
Field Frame
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.E‘— COMMUTATOR

START GROOVE IN MICA UNDERCUT MICA WITH PIECE
WITH 3 CORNERED FILE. OF HACKSAW BLADE.

Mch% %5 ;SEGMENTS% ZV %

MiCcA
RIGHT WAY WRONG WAY

MIGA MUST BE CUT AWAY MICA MUST NOT BE LEFT
CLEAN BETWEEN SEGMENTS. WITH A THIN EDGE NEXT
TO SEGMENTS

TL 36872
Fig. 220. Undercutting Mica

[ —
—_
v

—

%——COM MUTATOR

cleaning solution, with dry compressed air
blow out the brush dust and dirt from the
armature windings, field ring assembly, and
brush rigging. Use either kerosene or un-
leaded gasoline for cleaning. Do not soak the
armature or field ring assembly or brush rig-
ging in the cleaning solution. Clean these as-
semblies with a cloth moistened with the clean-
ing solution. Thoroughly dry them for reas-
sembly. CAUTION: Do not use a cleaning
solution on the bushings, as this may remove
the graphite lubricant that is imbedded in the
bearing surface. Wipe the bushings with a
clean cloth dampened with lubricating oil.

(2) Check the commutator. If it is rough,
burned, or eccentric, resurface it in a lathe.
Turn off only enough copper to leave a uni-
formly true surface. Do not turn off any copper
from the commutator risers. After the commu-
tator is turned, carefully undercut the mica
insulation between the copper segments to a
depth of .030 inch. (See Figure 220.) The
sharp edges of the bearings should be re-
moved with a hand scraper or knife. Smooth
and polish the commutator surface with fine
sandpaper, #00. Test the armature for short
circuits or grounds. See paragraph 73g.

(3) Clean the brushes in unleaded gasoline,
but do not soak them. Dry thoroughly before
re-use. If the brushes are worn too short for
the lever to hold them against the commutator
or less than half their original length, replace
the brushes. New brushes should be seated
to the contour of the commutator. This can be
done when the cranking motor is assembled.
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Fit the sandpaper to the contour of the com-
mutator with the abrasive side against the
brush. Draw the sandpaper back and forth a
few times. Do not sand excessively or around
the contact edges of the brush.

(4) Test the liveliness of the brush holder
springs. ,Measure the spring liveliness by ap-
plying a small spring scale as shown in Fig-
ure 22]. Place the spring end in the fourth
notch of the brush holder. It should indicate
31, to 33; pounds. If this pressure range is
less, replace the brush holder. When new,
the spring pressure range up to the fourth
notch of the brush lever is 315 to 33 pounds.
However, this is not the actual pressure on
new, full length brushes and may vary some-
what. If either the brush springs or holders are
to be replaced, remove the brush or brush
holders from the rigging as shown in Figure
222, and if it is necessary to replace the spring,
remove the cross pin from the holder as shown
in Figure 223.

(5) Check the bushings in the commutator

-

L|l||||||'||- o fen |

SPRING
| -— SCALE

TL 36873
Fig. 221. Checking Brush Spring Tension
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. REGULATOR

TL 36906
'gulator Internal Diagram

windings checked. (See Fig-

relay coil consists of three

unt winding (green and red

ance of which should be 87

xiliary windings (brown and

resistance of which is .75 to
the resistance of the outer or
is about .035 ohms.

ge regulator coil consists of two
primary coil (fastened to core
should have a resistance of 15
mndary coil (brown and black
ve a resistance of 555 ohms.

that either of the coils have
:ome otherwise damaged, the
coil and yoke assembly should

[ the voltage regulator coil is
r necessary to replace the ele-
55 shows the leads to the vari-
and will aid in replacing and

hooking up the 1

are installed, the

checked according to the
paragraph 76d, e, f and g.

o. Generator Preliminary Te
haul. For this test the gene
unattached, so that its armature
Connect a jumper from the g
nals G4- to the generator terminal
nect a wire from battery negative (.
erator terminal G+. Momentarily
wire from the battery positive (4) |
erator terminal G+ ; the armature sh
clockwise, viewing the drive end. I
ture does not rotate or its rotation
check brush contacts on the com
the internal connections. (See Int:
Diagram, Figure 253.) CAUTION:
jumper from terminal G+ to F+4 is n
the test will be wrong. When this test
erly carried out, the generator will be
correctly for final test and operation
control unit. The generator final test
accomplished when the control unit ¢
tery are connected as given in paragrc

p. Reinstallation Caufion. After t
erator is reinstalled on the engine, or
time after leads have been disconne
then reconnected to the generator, ¢
jumper lead momentarily between
TERY and ARMATURE terminals of |
lator before starting the engine. This
momentary surge of current from the
to the generator, which correctly ¢
the generator with respect to the batt
o charge. : :

77. Fuel System. The fuel system
the fuel injection system, secondary {
primary fuel filter, fuel tank, and the
and tubing. (See paragraph 10.)
water are the two worst factors

to fuel system troubles. It is impo
fore, that care be exercised when h
storing fuel. USE ONLY CLEAN C(

It is also important that only fuel be
conforms with the fuel oil specificatic
in paragraph 28. Figure 256 is an il
of the fuel system, tracing the flow o
from the fuel tanks to the injectors.
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of the

_ core sleeve. Also

head engages the sump

ound by tightening each
icrews.

'stem. The fuel injection
of three components: the
‘essure tubing, and the

system is to transmit fuel
the engine under high
time, and in the proper
rm to provide complete
n..

he means for the trans-
tank under low pressure to
at high pressure. It has
quantity and the time at
cted. The pump is a self-
osed of four replaceable
units. These are: (see
it, hydraulic unit, accel-
el transfer pump. The
fuel transfer pump are
7e unit, which, in turn, is
the engine. The accelera-

assure the
cylinder.

f. Nozzles. The nozzles (see
spray the fuel into the engir
chamber with the proper spray
degree of atomization. - They

~tially of a sealed nozzle tip ass

bled in the nozzle holder, designed
ing in the engine head. }
g. Nozzle Tip. The nozzle tip
contains all the working parts of
It is not adjustable. The nozzle h
tains no moving parts and its prin
tion is to adapt the nozzle tip to -

 head.

> the end of the hydraulic

e drive unit is,driven by

the energy and motion
er units. It is lubricated
ine supply system.

The hydraulic unit con-
arts of the pump which
'h pressure, and time and
on quantities.

Unit. The accelerator unit
or spring and the adjust-
I engine speed. "

The transfer pump pro-
the transfer of fuel from
the hydraulic unit. it is

srvice for hand priming the

‘e Tubing. The high pres-
its the fuel from the hydrau-
zle. This tubing must be of
all the cylinders and of the
outside diameter. This is to
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81. Principle and Theory of Operat
Drive Unit. The power required to d
pump is applied to a gear mounted on
of the drive shaft assembly (35). (See
259.) Rotation of the drive shaft drives, t
splines, a swash plate (33) by means
splines. The rotation of the swash
turn, through a shoe plate (31) im
axial motion to the tappets (30), wh
the spring loaded plungers (2) in the ]
unit.

Rotation of the drive shaft also turns, t
a second set of splines on the end of th
a rotor driver (29), which, by means
tongue and groove connection, transmit:
motion to the rotor (5) in the hydraulic
(See Figure 259.) ’

b.. Transter Pump. The bottom tappet
in the drive unit is slotted. A rocker
pinned in the transfer pump transmits

HOLDER

TIP ASS|

CLAMP
Fig. 258.

Fuel Injection Nozzle
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IV—OVERHAUL AND REPAIRS

GASKET
VALVE CAP
SPRING

SUCTION VALVE

>

—

- Iﬁﬁ'ﬁsﬁ%ov
N

i&wi}
- f
VALVE g FUEL IN

FUElr out TL 36931
scharge and Suction Valves

and discharge valves of the
n be removed by unscrewing
bly caps. The parts of these
and interchangeable, except-
The discharge valve spring

of the two. (See Figure 279.)

1bly of the transfer pump can

1 the direct reverse of the steps
are should be exercised in the
disassembly to keep dall the

| to prevent scraping or scoring

or piston bore. The pistons and
ped fits; any mutilation of these
cause_failure of the unit. When
is assembled on the drive

mt that the plunger drive

| with the slot in the transfer

t. If the rocker is not en-

slot, the face of the unit will not
against the gasket of the drive
ader no circumstances should it
drawn up with the retaining nuts.
cedure to follow for mounting the
p is to turn the pump drive shaft
tom tappet is in its extreme posi-
the hydraulic unit; then, with the
almost at the end of its travel, the
ild engage with the' slot when
pump is mounted. (See Figure
ys be sure that the unit can be

bly upon which are- m«¢

unit and transfer pump.

.is a spur gear which has a

drive shaft hub. (See Figure ...,

the gear is transmitted to the
through two diametrical Whitney

in the drive shaft hub. It is held
the drive shaft hub by an end plate
hex head capscrews. (See Figure
gear hub is slightly longer (appr¢
inch) than the drive shaft hub, wl

a pinch on the gear when the
assembled, preventing any move
gear on the shaft. Two screw locks
are provided, which, when bent firr
on one of the flats of the hex head c
secure the capscrews in position. Whe

'gear is assembled on the drive shaft,

portant that a_slip fit be maintc"
gear is too loose, vibration may re
fatigue and failure of the drive

the gear is too tight, a pinch a
slotted hub takes place, which will
binding action on the throttle weig
important that these weights be perf
after the assembly of the drive gear,
poor governing of the engine speed v

The tappets are interchangeable,

. ~ .
FUEL PUMP
*DAPTOR |

FUEL
_DRIV

_END

\PSCREW |

BLUNT NOSE ¢

firmly against the drive unit by = ’ TL

' tightening the retaining nuts. Fig. 280. Straightening End Plate Cay
Unit. The drive unit is the assem- Locks
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; and swash plate thrust bearin
~ removed. (See Figure*284.)
(4) The pinhole in the swash }
{ diameters. One diameter, slightl
the pin, extends approximately
of the distance through the sw
second diameter, smaller than the
tends the remaining distance thr
swash plate. Therefore, the pin car
driven out from opposite the cotter pin
5 the hole. After assembly of the swasl
on the drive shait, the shaft should be
| so that it can be noted that the cotter pi
b not interfere with the timing pointer.
Figure 282.) Replace the Welch plug
bottom of the drive unit, thus preventing
, _age ‘of the lubricating oil into the h
pump. . ‘
(5) The swash plate thrust bearing is
- TL 36935  for the communication of lubricating o
Removing Drive Shait the drilled passages in the body to the
: plate. (See Figure 284.) The timing poin
j. (See Figure 283.) The drive dowel in the drive unit body serve as k
tainer assembly, swash plate pins for the thrust bearing. The thrust

T SOCKE} & RETAINER ASSEMBLY

SWASH PLATE

7—THRUST BEARING -

" ROTOR DRIVE

DRIVE SHAFT

VER & /

ABLY

: UNIT BODY. ~ i
LUBE OIL IN

. _ GOVERNOR WEIGHTS
SWASH PLATE PIN '

d
TRUNNION PIN & .

Fig. 284. Retainer and Swash Plate' Assemblies
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IV—_OVERHAUL AND REPAIRS

delivery valve may then be replaced and the
nozzle again tried to see if it properly injects.
If stuck plungers do not respond, the hydraulic
unit must be changed. However, if the plunger
which sticks is driven by the lowest tappet,
which also operates the fuel transfer pump,
before changing the hydraulic unit, read in-
structions in paragraph 85c pertaining to the
fuel transfer pump.

There is no fault likely to occur in the
hydraulic unit other than those just described.
It is usually best to try the simple tests first,
and even the test for a worn hydraulic unit
need not be tried until the operator has reason
to. believe that the cause for hard starting is
not in the engine. (Too low cranking speed or

.too cold an engine, or both, are most likely
causes for hard starting.) However, if the test
for a worn hydraulic unit shows that fuel is
being delivered from the nozzles at normal
cranking speed, and if it is known that the
pump has not been removed from the engine
since it was last operated, or, if removed, that
the pump has been properly timed on its re-
placement, there is no further reason for ques-
tioning the fuel injection system. The cause
of starting difficulties must then be looked for
elsewhere.

(b) The bleed valve should maintain a
back pressure of approximately 35 pounds per
square inch of fuel. Failure to maintain this
pressure in normal operation or when operat-
ing the manual priming pump may be due to
a fault in the fuel transfer pump. If the fuel
pressure gauge shows normal pressure when
the engine is in operation, or when the manual
priming lever is operated, this may usually be
taken as sufficient indication that the fuel
transfer pump is not at fault. If the pressure
as shown on the pressure gauge drops quickly
to zero upon stopping the engine, or immedi-
ately after ceasing to operate the fuel transter
pump, it may be suspected that the hydraulic
unit bleed valve is leaking. Inspection of the
parts of the valve will quickly show whether
the valve, the seat and the spring are in
proper relation. This unit has practically no
wearing parts; if faulty, it should be replaced
in its entirety.

d. Fuel Injection Nozzles. There is very
little that can go wrong with the fuel injection

PAR. 90c-90e

nozzles and no repairs that can be made in
the field except to clean the nozzles as de-
scribed in paragraph 88d.

To inspect a nozzle suspected of faulty opera-
tion, remove the nozzle from the engine and
test it on the Buda Nozzle Tester furnished
with the engine. Use only clean Diesel fuel.

Do not obstruct the oil spray as it leaves the
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nozzle. Keep your hands away from this
spray. Complete directions are given with the
nozzle tester. This method of checking the
nozzle is preferable, since the valve opening
pressure (V.O.P.), as well as spray pattern,
valve action and seat leakage can be
determined.

The effect of excessive nozzle seat leakage
is exhaust smoke and the rapid accumulation
of carbon deposits on the nozzle tip. However,
the accumulation of carbon does not neces-
sarily indicate excessive seat leakage, since
the formation of some carbon is normal and
to be expected.

The V. O.P. of the nozzle is set for 1400-1450
pounds pressure PSI at the factory. Many
hours of operation will cause this pressure to
be reduced, but not before other parts of the
nozzle have become worn to such an extent
that nozzle tip replacement is necessary. No
minimum V.O.P. can be stated as a figure
for tip replacement, since other factors must
be considéred.

If a nozzle is known to be faulty and another
nozzle corrects the condition, and cleaning the
nozzle in question does not restore its perform-
ance (measured as engine performance), then,
only, should the faulty nozzle tip be discarded.

e. Test for the Presence of Water. In the
hondling of fuel oil while in transit or due to
condensation which may occur in the fuel tank,
water may have become mixed with the fuel
and eventually may find its way into the fuel
pump. This water is likely to set up corrosive
action, so that the presence of water may be
even more damaging than the presence of dirt.

It is recommended that the user obtain a
supply of “gasoline water finder” paper for
indicating the presence of water. This paper
is used by attaching it by rubber bands to a
rod or stick which can be lowered to the
bottom of the barrel, tank or container. The
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SHAFT

~

>

stalling Oil Pump Gear Shaft

afore installing and tightening
ws. Also check the pump to be
ears turn freely. To avoid hav-
the pump after it is installed on
ill the pump with oil before

talling the pump on the engine,
2 new dowel gaskets as shown

Oil Pump. I it becomes neces-

» the oil pump, remove the oil
side of the crankcase just back
'ssure gauge connection. If this
accessible, connect a piece of tub-
into which the oil temperature

1 and pour about a pint of oil

5. thus forcing the oil into the

e while the engine is running.
Do not run the engine more than
- without oil circulation. As soon as

TL 36946
294. Installing Dowel Gaskets

TL 36945

the pressure comes up,
plugged immediately. If _

" tained after this, examine the oil

and relief valve. If these are in ¢

it will be necessary to remove the
re-examine the drive pin and the
drive shaft; also the copper gask
sleeve dowel. - ’

(I
. ‘ —_OILM
Y, PPE n.us\ , VALVE
OIL FILTER o
PAD COVER ™ N
-~ OILPRES
§ VALVE 8

OIL PAN

T
Fig. 295. Oil Pressure Relief Val

c. . Oil-Pressure Relief Valve. The

. sure relief valve is designed to mai

operating pressure of approximately 3(
at normal speed and temperature. (i
ure 168.) No adjustment is provided.

length of the spring is 23 inches; w
pounds pressure the length is 2134,
Total number of coils is 1614. (See Fig

d. Full-Flow Cuno Oil Filter. In
flow filter, effective filtration is obt
passing the oil between strips of me
rated by spacer pieces of certain
placed edgewise to the flow. Any fore
ter larger than the space between 1

183
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104d(6)-104j

™M 11-925-B

and add 1.8 cc of telechron motor oil. No fur-
ther draining is necessary. After the proper
amount of oil has been introduced in the unit,
replace the screw cap and tighten firmly.
NOTE: The rotor should be replaced in the motor
field so that the side of the unit marked top will be
at the top when the complete motor is reassembled
in the apparatus. The rotor unit must be assembed in
the laminations on the same side from which it was
removed. Otherwise, the motor will run backward.

e. Current Transformers. The three line
current transformers are rated at 150 amps.;
30:1 ratio with a 5-ampere secondary.

f. Drying, Out Transformers. The trans-
formers that have been subjected to submer-
sion or have been stored for some time in a
damp place should be dried out previous to
installation. When drying out, it is necessary
that the following method should be used:

(1) Allow the transformer to stand not less
than 12 hours in a room of approximately room
temperature.

(2) Measure the resistance of the windings
and record the room temperature.

Short circuit the primary winding and apply
voltage to the secondary winding through such
controls that sufficient current will flow in the
windings to raise the temperature to approxi-
mately 80 degrees Centigrade. This tempera-
ture should be maintained until the transformer
is dry. To determine the temperature of the
winding (approximately) assume that-for each
per cent increase in resistance the temperature
rise of the winding is 2145 degrees Centigrade.
Find the temperature rise and add this to the
starting (room) temperature: the result will be
the final temperature.

The amount of current necessary to obtain
this temperature varies because of the varia-
tions in losses and copper densities in the dif-
ferent types of transformers. It is advisable to
start with a current not greater than 5 amperes
in the secondary of a current transformer and
gradually raise this current until the proper
heating is obtained. Increases of current should
be made cautiously with regular observation
of the rise of temperature of the winding. The
rise of temperature should not exceed 6 de-
grees Centigrade per half hour.

When facilities for measuring the resistances
are not available, the temperature may be
taken by placing the bulb of a spirit thermom-
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eter on each -coil as close to the winding as
the insulation will permit. The bulb of the
thermometer should be covered with clean dry
cotton waste so that the bulb will have as
nearly as possible the actual temperature of
the coil. Do not use mercury thermometers.

g. Current Transformer Connections. The
resistance of all primary and secondary joints
should be kept as low as possible to prevent
overheating at the contacts, and particularly
in the secondary circuits of the current trans-
formers, in order to prevent an increase in the
secondary burden.

h. Current Transformer Maintenance. The
transformers should need no care other than
seeing that they are kept clean and dry.

NOTE: Always consider current transformers as a
part of the circuit to which they are connected, and
touch only the secondary leads, and such portions of
the transformer as are properly grounded.

CAUTION: Do not open the secondary circuit
of current transformers while the transformer
is connected in a line circuit, since by so doing
the core may be permanently magnetized, and
voltages dangerous to human life are likely to
be induced across the secondary terminals. To
remove any device from the secondary circuit
of a current transformer when the current is
flowing through the primary. the secondary
of the transformer should first be short-cir-
cuited, and care should be exercised not to
disturb the ground connection of the secondary
of the transformers.

i. Demagnetizing Current Transtormers. If
by accident the current transformer becomes
magnetized, it should be demagnetized in the
following manner before being used for pre-
cision work:

(1) Connect at least $0-ohms resistance in
series with the meters or instruments in the
secondary circuit.

(2) Bring the primary current up to as near
full load as possible and gradually reduce the
secondary resistance by one-ohm steps until
it reaches zero. WARNING: BE CAREFUL NOT
TO OPEN THE SECONDARY CIRCUIT IN THE
PROCESS.

j. Fuses. A 6-ampere, 120-volt fuse pro-
tects the howler system receptacle and panel
light circuits. The voltage regulator is pro-
tected by a 10-ampere fuse, and three ampere
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PAR. 105d(2)-105¢g

INSULATION STRIP.

POLE FACE TL 36974
Fig. 322. Adjustment of Armature Air Gap
' and Pivots

(2) Check the air gap between armature and
pole faces which should be about .047 inch.
(See Figure 322.) Adjustment can be made by
loosening the four pivot screws, inserting a
.047 inch gauge block in the air gap, and
tightening the screws while holding the arma-
ture tight against the gauge with back siop
firmly against the top.

(3) See that the lever assembly moves freely.
If it doesn’t, check the clearance between the
finger lifter and silver bar to see that they do
not touch in any position of the lever. Check
the pivots and pivot springs. Clamping plates
should be straight and the springs should lie
flat. The pivots should also be fairly well
aligned with each other.

(4) The back stop on the lever should rest
against the top when the lever is in the free
position. If it doesn’t, see that neither finger
lifter nor lever rests on bakelite block (silver
bar support) before or at end of travel.

(5) Check the adjustment of the silver bar.
(See Figure 321.) It should be as follows: The
first finger in front (the finger farthest from the
base) should start lifting almost as soon as the
armature starts moving in; but make sure that
all fingers are touching the silver when the
armature is released. The rest of the fingers
should pick up in succession until the end of
the armature travel, when the last fingers in
back (the fingers nearest base) should be
just slightly lifted off the silver bar. Adjust-

ment can be made as follows: See that the
slot in the edge of the finger lifter is approxi-
mately in line with the slot in the lever. Ad-
justment may be made by loosening the two
supporting screws and moving the finger lifter
on the left-hand side, where it has an over-
sized hole (right-hand side .acts as a pivot).
The silver bar has elongated holes on both
sides. Loosen screws just enough to permit
adjustment and set as described above. In the
unit as a whole check the following.

(6) Inspect all wiring and soldered points.
(7) Check the condition of the rubber shock
mountings suppporting the regulating unit.
(8) Check the tollowing resistances:

Ohms Tolerance

Coil F-3190593 10.78 +5%
Coil F-3190594 6.93 *5%
Rheostat 35 +10%
Series Resistor (Adjustable) 38 *5%
Stabilizer transtormer

Black and green leads 1200 *5%
Orange and red leads 7.95 *5%

e. Air Circuit Breaker. The Type AF-1 air
circuit breaker is fully adjusted and tested at
the factory and needs no further adjustments
for operation. It is a 100-ampere frame size.

f. Operating Circuit Breaker. (1) The

breaker is closed when the handle is inclined
towards the “"ON" marking. The breaker is
operated manually by moving the handle until
it inclines toward the "OFF" position, which
will cause the quick make operating mechan-
ism to snap the contacts to the open position.
(2) The automatic tripping of the breaker is
indicated when the handle moves to mid-posi-
tion between "OFF” and “"ON".
(3) The breakers are relatched by moving the
handle to the "OFF” position to reset the latch,
and then moving the handle to the “"ON" posi-
tion will close the contacts. Overcurrent is
initiated through a bi-metallic thermal strip
which when heated by the overcurrent deflects
and actuates the trip mechanism.

g. Circuit Breaker Maintenance. No main-
tenance should be required through the normal
life of the circuit breaker. The trip mechanism
is part of the breaker assembly and should not

' be removed. If the unit becomes faulty, replace
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the entire air circuit breaker with one of the
same type and design.
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N SWITCH COVER . .
IMPEDOR BOX ——
'r
—
TR

N IMPEDOR

BOX COVER

R
!

_TL 36979

REAR COVER FELT

7
oofing and moistureproofing (front view)

nishing.. Apply 3 coats of moisture-
and fungiproofing varnish as follows:
Spray reverse side of panel and all
»onents remaining on panel (Figure

Spray inside of voltage regulator
r. . '

Spray all components within the
dor box (Figures 327 and 328).

Spray inside of volt and ammeter
ster switch covers. )
Varnish by brush all meter case
ns, retaining screws, zero .correction,
seams around window glass.

Varnish by brush dall wiring on com-

Impedor Box and cover ready for -

REAR COVER

TL

REAR COVER FELT ™"

Fig. 328. Impedor Box and cover read
fungiproofing and moistureproofing (rear

pléte power unit. e

{(g) Varnish by brush the voltc
lator coils and wiring.

CAUTION: Do not vamish cont
as rheostat, contact area of the a
resistors, and the assembly of
tact arms.

Reassembly.
"(a) Remove all masking tape.

{b) Clean dall contacts with varn
mover, and burnish the contacts.
(c) Reassemble the set and t
operation.

(7) Marking. ‘Mark the set with “MFI]

(6)

: date of treatment. Example: MFP—8 Jun

203
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SECTION V
SUPPLEMENTARY DATA

107. General. This section includes detailed
specifications, tolerances, and tools and equip-
ment needed for overhaul, together with a
listing of all replaceable parts. Also, instruc-
tions for ordering repair parts are given in
paragraph 110. A complete index of the power
unit assemblies and accessories is given on
page 207.

108. Service Data, Specifications and Toler-
ances.

_a. Service Data.
ENGINE AND GENERATOR.

Model No. (Engine) ............ 6-DTG-468
TYPe ..o e
Vertical in-line, 4 cycle, cnrless injection
No.ofCylinders .............. ......... 6
Bore .......coiiiiiii i 414"
Stroke ...ttt 515"
Piston Displacement ................. 468.3
FiringOrder ................... 1-5-3-6-2-4
Rotation (Viewing Fan) ...............
............... Clockwise (right hand)
Nozzle Opening Pressure .............
............. 1450 lbs. per square inch
Fuel Consumption at Rated Load (1200
RPM) ............. (Min.) .73 lbs.
per KW.H,; (Max.) .8 lbs. per KW.H.
Cooling Capacity ............... 42 quarts
Oil Capacity ............ e 32 quarts

Crankcase Oil Temperature Limit .. 220° F
Oil Pressure (Normal Operating Temper-
atures) ..... 25 to 3$ lbs. per square inch

SYNCHRONOUS GENERATOR
Alternator Exci ter

Model ...................... 12G465 17G357
Type ..covrviiii i ATI BF
Frame ....... et 944-S 810
Kilowatts at .8 Power Factor ...... 25
Kilowatts

........................ l

Alternator Exciter

KVA. .. i 31.3
Volts ...............cuunn. 208,120 125
Amperes ..........cciuiiiiiann.. 87 8
RPM. .. ... ...l 1200 1200
Phase ................. .o, 3
Cycles ..o 60
Excitation Volts .. ................ 125
Excitation Amperes .............. 5.7

Temperature Rise not Exceeding 40° Centi-
grade (72° Fahrenheit) above Ambient.

Net Weight of Power Unit . .... e $100 )bs.

Weight of Alternator and Exciter . ... 1940 lbs.
‘Weight of Alternator Control Panel . .. 355 Ibs.
Over-all Length .................... 119546"
- Over-all Width ....................... 343,"
Over-all Height ...................... 7634
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b. Specifications and Tolerances (Engine).

The clearances listed as “desired”’ are main-
tained at the factory in new engines. The
clearances listed as “permissible” are maxi-
mum permissible clearances before the various
parts should be replaced. Therefore, judgment
must be exercised when clearances do not ex-
ceed the maximum permissible, but are close
thereto. If, in the opinion of the maintenance
personnel, the wear will exceed the maximum
permissible before the next overhaul period,
the part or parts should be replaced.

CRANKCASE ...............:... With block
CYLINDER SLEEVES ' ,
TYPe « i e e Dry
Bore Size ............ ceen.. 4.2535—4.2545
Bore-Out-of-Round .. Concentric within .002
Taper-Within ........................
.+.... Not to exceed .0005 larger at top
CYI.INDER HEAD
Torque Wrench Pull (Foot Pounds) . 150-160
CRANKSHAFT ‘
No.of Bearings ...........coovvvenn.n.. 7
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POWER UNIT PE-185-B

TM 11-925-B

Bearing Journal Diameter.
No.1l (Front) .............. 2.996-2.997
No. 2 (Front—Intermediate). 2.996-2.997
No. 3 (Front—Intermediate). 2.996-2.997
No. 4 (Center) ........ L... 2.996-2.997

No. 5 (Rear—Intermediate). 2.996-2.997

No. 6 (Rear—Intermediate). 2.996-2.997

No.7 (Rear) .............. 2.996-2.997
Connecting Rod Journdl . ..... 2.3725-2.3735
Thrust Taken ................ccuvn.. Rear
End Thrust (End Play)

Desired .............. e .003-.007

Permissible . ..................... .012
Crank Pin Out-of-Round .............. .001
Run-Out at .

Face of Crankshaft Flange and

Flange Diameter . ... .001-.002 indicator

Gear Seat ........ .0005-.001 indicator

CRANKSHAFT MAIN BEARINGS

Quantity ........ ..ottt 7

Undersize Available. .010-.020-.030.-.040-.060
Bearing Clearance
Desired .................... .002-.0042
Permissible .................. .. .0065
Torque Wrench Pull (Foot Pounds) . 150-160

CRANKSHAFT BALANCER

Mounting .........c.coiiiiiiiint, None
CONNECTING ROD

Center to Center Length ..... 11.002-10.998

Upper Bearing Ream in Place . 1.5030-1.5027

Lower Bearing in Place ...... 2.3765-2.3755

Upper Bore for Bushing ...... 1.6875-1.6870

Lower Bore for Bearing ...... 2.5210-2.5205

CONNECTING ROD BEARING—UPPER
Bushing to Pin Clearance

Desired .............. e .001-.0015

Permissible .................... .0025

CONNECTING ROD BEARING—LOWER
Bearing Clearance

Desired ..................... .002-.004

Permissible .................... .0065
Connecting Rod Side Clearance

Desired ..................... .004-.009

Permissible .................:... .013
Undersize Bearings Available .........

................ .010-.020-.030-.040-.060

Torque Wrench Pull (Foot Pounds) .. 95-105
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PISTON
Diameter of Piston at Ring Lands
Top Land (A) ............. 4.222-4.218
2ndLand (B) .............. 4.227-4.223
3rdLand (C) .............. 4.227-4.223
4th Land (D) ..... e 4.227-4.223
Clearance Between Piston and Cylinder
Top of Skirt .................... .0072
Bottom of Skirt ................. .0052
Ring Groove Width
Fire ............c.ciiiint, .128-.127
Compression .............. .1265-.1255
Oil ... .189-.188
PISTON PIN
Diameter—Grind ............ 1.5015-1.5017
Diameter—Connecting Rod Bushings I.D.
in Place .......... 1.5030-1.5027 Ream

Diameter—Hole in Piston .... 1.5012-1.5015
Clearance Between

Pin and Connecting Rod Bushing

......................... .001-.0015
Pin and Piston Hole ........ .0000-.0005
FIRE RING
Quantity (1 per Piston) ................. 6
Type .cvvvvnenn.. A Plain—Butt Joint
Width ...... e P ..., J123-124
GAP it e e e .007-.012
Ring and Groove Clearance
Desired ..................... .003-.005
Permissible ..................... .007
COMPRESSION RING
Quantity (2 per Piston) ................ 12
Type . .oviii it Plain—Butt Joint
Width ............c.ciiiiiie.... 123-.124
(€. - .015-.020
Ring and Groove Clearance
Desired ................... .0015-.0035
Permissible ...................... .005
OIL, CONTROL RING
Quantity (2 per Piston) ................ 12
TYPE «vviiieeiininnnnn. CC-20 Butt Joint
Width ...............cviin.. .186-.1865
(€7 ;- T .011-.016
Ring and Groove Clearance
Desired ................... .0015-.0035
Permissible ..................... .005
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CAMSHAFT VALVE LIFTER v
Number of Bearings .................... 4 Diameter ................... .81175-.81225
Front ................... 2.2475-2.2465 Clearance—Block to Lifter
Front—Intermediate ..... 2.2475-2.2465 Desired ......... S .00025-.00125
Rear—Intermediate ...... 2.2475-2.2465 Permissible ...................... .002
Rear ................... 1.4975-1.4965
Bearing Clearance VALVE SPRING
Desired ................. ... .0014-.004 Free Length ............. (approx.) 22%,"
Permissible ...................... .006 Pounds Pressure at 2% inches .... 35 to 38
End Play (Thrust) Pounds Pressure at 113/, inches ... 78 to 86
Desired ..................... .003-.009 TIMING GEARS
| Permissible ................ e .015 Crank, Cam and Idler . ........ 10005-.0015
CAMSHAFT BEARING Backlash (Others)
Quantity ...........iiiiiiiiiin... 4 Desired ......... e .002-.004
Front ................... 2.2534-2.2540 Permissible ..................... 012
Front—Intermediate ..... 2.2534-2.2540 Crankshaft Gear
Rear—Intermediate . ..... 2.2534-2.2540 Material. .Heat treated, X-1335 bar steel
Rear ................... 1.5034-1.5040 Teeth .... 27 teeth, 8 pitch, helical gear
Bearing Clearance Camshaft Gear
E Desired .................... .0014-.004 Material ............ Alloyed cast iron
’ Permissible ..................... .006 Teeth .... 54 teeth, 8 pitch, helical gear
Idler Gear
INTAKE VALVE Material ...... Heat treated, SAE-414°
Lash-Hot (Tappet Adjustment) ........ .009 Teeth . ... 41 teeth, 8 pitch, helical gear
Seat Angle ............ciiiiiiiinnn, 450° End Play
Diameter Head ................ 1.766-1.756 Desired ..o .003-.007
Length Overall ...................... 614" Permissible ............... ...... .015
Stem Diameter ................ .3725-.3720 Gear to Stub Shaft Clearance
| Guide Ream .................. 3755-.3745 Desired ............cc..n.. .0015-.0025
| Stem to Guide Clearance Permissible ...................... .004
| Desired .................... .002-.0035
| Permissible ..................... .0055 FUEL SYSTEM
Intake Opens (No. 1) ........... 17° B.T.C. Fuel Injection Pump .......... ".... Excello
Intake Closes .................. 39° AB.C. Smoke Stop Setting .. 60 H.P. at 1200 R.P.M.
Intake Period .......... ............ 236° Overload Stop Adjustment ... .. ... 34 KW.
Fuel Filter—Primary Purolator. D-21, WM-15
EXHAUST VALVE. Fuel Filter—Secondary Commercial Filters
Lash-Hot (Tappet Adjustment) ........ DLz, Corp. Model AS-4
Seat Angle .................cioiiial, 45¢°
Diameter Head ................ 1.567-1.557 ~ BATTERY CHARGING SYSTEM
Length—Over-all ................... 6.248 Generator
Stem—Diameter ............... .3725-.3720 Field Current Draw
Guide Ream .................. .3755-.3745 Amperes ......... e 10
Stem to Guide Clearance Volts at 1500 RP.M. ......... 24-30
Desired ..........ccouvnnnn. .002-.0035 Balanced Output (OC) .............
Permissible . .......oooonnnn. .0055 e, 24 volts at 600 R.P.M.
Exhaust Opens (No. 1) .......... 43° BB.C. Regulator
Exhaust Closes ................ 13° A.T.C. Cutout Contact Gap (C1) .... .070-.075
Exhaust Period ...................... 236° Cutout Contact Gap (C3) .... .035-.038
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Closing Voltage (C3) .... 22.0-22.3 volts
- Closing Voltage (C1) .... 28.4-28.6 volts

Voltage Regulator
Contact Gap .......... PP .020-.025
Armature Core .............. .050-.055
Hinge Gap ................. .005-.010
Voltage Setting ......... . 28.4-28.6 volts

Battery '
Capacity, Ampere Hours at 20-Hour

Rate ............ e «-- 204

Plates ............. iv....... 2bat-

\ teries, 12 volt, required, 25 per battery

Size (Battery) .. 214" x10184¢" x 1l
Terminal Ground ........ Positive

STARTING MOTOR o

Fig: 329. Tools Fuxlnished with Engine

Starter ............ eeeeeeeaaeea 24 volts
Lock Torque o .
Foot Pounds ............. P 90
Amperes ...........c..0nu... 1320
Volts ..... et eieeieeanaaan 12.2
Maximum H.P.
7 00 < 9.6
Amperes ..........c.iiineiieenn. 640
Volts ....ccvirriiiiiiiiinnnnn. 17.6
TL 36981
1. Friction Tape 10.  Air Cell Puller "18. Double Hex Sockets 26. Steel Wire .
2. #00 Sandpaper 11. Pin Punch 19. Double Hex Socket . 27. Valve Grinder
3. Oil Can 12. Cold Chisels . 20. Feeler Gauge 28. Wheel Puller
4. Valve Spring Depressor 13. Ball Peen Hammer 21. Cotter Keys i 29. Hinged Offset Handle
S. Sleeve Puller 14. Adjustable Crescent 22. Piston Ring 30. Grinding Compound
6. Metal Tool Box Wrench . Compressor 3l. Gasket Shellac
7. Grease Gun and Hose 15. Screwdrivers 23. Torque Wrench '32. Box Wrenches
8. Open End Wrenches 16. Handle Bar 24. Hydrometer 33. Reversible Ratchet
9. Combination Pliérs 17. Extension Bar 25. Nozzle Tester 34. Spamner Wrench
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Corps stock number, together
and description of the part. Re
tenance Parts List, paragraph

Also, when ordering parts,
serial number, together with tl
on the engine on which such

- " 5-B
SRR . 1600  110. Ordering
Pounds ................. L... 3L.5 parts, do not
1-3 1 T P 6‘4,% - shown in the illv

im R.P.M
T 3500
3 o3 J-T- S 280
Volts .....coovvenn... e, 21.2
HP. oo, 4.05
FootPounds ...................... 59
e 51%

‘Tools and Equipment. The tools fur-

'd with every two: engines are illustrated

gure 313.

used. The engine serial number
numbeér are on the engine name p

to the left side of the crankcase.

addition to the tools furnished with' the-

it is recommended that the following
nt and instruments be made‘ available
ral overhaul: '
ERS—Test

+ range 0 to 600 amperes

. range 0 to 50 amperes

" HOIST

L
’

ECTING ROD ALIGNER
INDICATOR—One

iE
least 9” swing

VIETERS
le, 1" to 2”, 2" to 3", 3" to 4"
y 1% to 6" '

N PIN REAMER, OR HONE

JMETER—Test
re 50 to 2000 R.P.M.

REFACER
SEAT REFACER

[ETER—Test
.0 to S0 volts

3K BENCH AND VISE

v

Facsimile of the Enginé Name

When ordering one gear for réplcxc«
specify the size niarking of the.old éear.
gecn: is marked with a number within
a circle or lett;ar “u-, Aas@ or®),
oversize or undersizé.. The number wit.
the deviation from the stcmdqrd in tho

‘ of an inch.

In ordering a new sleeve to fit a pa
bore, be sure to stcrle the A,B,C orA
CO marking. 1ound on the top of the c

block alongside the sleeve in question.

All main bearings are furnished in pa
fit a standard 'size or .020", .030" or .040" u
size crankshaft. Unless the order states ¢

‘wise standard bearings will be furnished.
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111. Engine Accessory Manufacturers’ Parts List
Buda ‘ Manufacturers’ Weight in
Description Part No. Manuftacturer Model No. Pounds
Air Cleaner DE-55602  United Specialties Company H-95-8361 5
Chicago, Illinois
Batteries (2) DL-3193 Globe Union Co. 12 volt 135 each
’ Milwaukee, Wisconsin g , .
Fuel Filter DE-42622  Purolator Products Corp. Type D21-15 7346
(Primary) Newark, New Jersey .
Fuel Filter DE-61560  Commercial Filters Corporation AS4-34-BDV-1," 415
(Secondary) Boston, Massachusetts
Fuel Injection Pump DE-42492 Excello Corporation Model BBD126 3034
Detroit, Michigan Style LS074
Generator (Battery DE-42830 Leece-Neville Company LN-2286-G 47y,
Charging) Cleveland, Ohio ’
Howler System :
High Water DE-42590 Detroit Lubricating Co. Series D423 23,
Temperature Switch ' Detroit, Michigan ‘Type G961802
Low Oil Pressure DE-42588 Detroit Lubricating Co. Series D423 21y,
Switch Detroit, Michigan Model PL :
' ) Type 1B4
Governor Integral with fuel injection pump
Muffler DP-2698 Maremont Auto Products 7212 30
, Chicago, Illinois :
Oil Filter DE-40817 DeLuxe Products Corp. Model SSD-502 171
LaPorte, Indiana
Qil Filter (Cuno) DE-56590 Cuno Engineering Corp. 11769 5
Meriden, Connecticut
Starter Motor DE-50921 Leece-Neville Company LN-1236-M 521,
’ Cleveland, Ohio '
Voltage Regulator DE-42831 Leece-Neville Company LN-2286-R 454

a. Manufacturers Code.

A code is provided to identify the original manufacturer of the

engine parts, accessories, alternator and control panel assemblies. The code used is from the
Ordnance Standard Nomenclature list. The manufacturers and their codes are as follows:

Address
Harvey, Illinois
Boston, Massachusetts

Code
BE
CMF
cu
DX
EX
FK
GE
GLU
LN
MAR
PRX
PU
SZ
UTS

Name
The Buda Company

Commercial Filters Corp.
Cuno Engineering Corp. -
DeLuxe Products Corp. (The)
Ex-Cell-O Corporation

Falk Corporation

General Electric Co.

Globe Union Co.
Leece-Neville Company
Maremont Automotive Products, Inc.
Perfex Corporation

Purolator Products, Inc.
Schwitzer-Cummins Co.
United Specialties Company
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Meriden, Connecticut
LaPorte, Indiana
Detroit, Michigan .
Milwaukee, Wisconsin
Schenectady, New York
Milwaukee, Wisconsin
Cleveland, Ohio
Chicago, Illinois
Milwaukee, Wisconsin
Newark, New Jersey
Indianapolis, Indiana
Chicago, Illinois
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112. Apparatus Parts Legend, Illustrated.

Par. Page
Rir Cells ...ttt e e 117 217
Air Cleaner and Air Preheater ............ ... ... ... ....... 131 237
Alternator Assembly ........ ... ... .. i il 140 268
Alternator Controls and Mounting Frame ............... e 142 275
Battery and Battery Cables ..................... e 137 253
Base and Drip Pan Assemblies ... .. e 143 277
Bolts and Capscrews ............ ettt e 144 278
Cables (Engine Control) ............ ..o iiiiiiinnnn... 132 238
Camshaft Assembly ........................... e 113 330
Crankcase Assembly .......... ... ... ... .. i, 116 215
Crankshaft and Main Bearings . ............... ... ... ...... 115 213
Connecting Rod and Bearings .............................. 118 218
Coters .. it e 149 285
CoUPIING ..ottt i e 141 273
Cylinder Head Assembly .............cccoviiiienenenonn... 117 217
Dowels ................. e e e e 150 285
Exciter Assembly ........ ... ... .. . 142 268
Fan Assembly and Fan Belts ............................... 119 219
Flywheel and Housing Assemblies .................. e 120 220
Fuel Injection Pump Assembly, Filters and Lines .......... ... 135 245
Gaskets .......i it e e 151 285
Gauges and Instruments ............ e 134 241
Gear Housing and Front Support ........................... 121 221
Generator (24-volt) ......... ... .. ... . . 138 257
Idler Gear Assembly ........... ... ... .. ... ... ... 122 222
Keys .o 152 285
Lockwashers ...t 145 280
Lube Oil Filters .................. e e 136 250
Maintenance Parts List . .............. ... ... ... ... ..... 154 286
Manifolds (Intake and Exhaust) ....... .. .................. 124 224
CUOMuffler L. e 133 239
Nozzles ... i 135 245
Nuts ... 146 282
Oil Pan and Screen Assemblies ......... . ... . R 125 227
Oil Pump ... 123 223
Pipe Fittingsand Plugs .................................... 147 283
Piston and Rings ............ P 118 218.
Radiator Assembly ............. P 126 228
Rocker Arm and Lifter Assembly ........................... 127 231
Rope Starter Assembly ........................c..iiiii.. 115 213
Screws . ... e e 153 285
Starting Motor and Magnetic Swit-h ........................ 139 262
Standard Hardware ............ ... ... ... it ... 278
Valves .. ..ot e 128 232
Washers ........coiiiiiiiiii e e 148 285
Water Pump Assembly ............ ... ...ttt 129 233
Water Distributing Parts Assemblies ........................ 130 235
Wiring (Engine) ...... ...ttt 137 253

NOTE: Part reference numbers prefixed by X indicate Standard Hardware. ‘
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B4
, x11 57 B3
_—-ty "‘"‘.‘.“"—-"""f:"'_""'-"??""'ﬂ' '
' e o Y < ?
' P 4 B5
i--86 I B2
X731
TL 36982
Fig. 330. Camshaft and Component Parts '
113. Camshaft Assembly
Ref.
No. Quantity Description Mir. Symbol
B1l 1 CAMSHAFT .........cciiiiiiiiiiiann.. ‘BE DE-40067
B2 1 LOCK PLATE, Camshatft Thrust Collar ... BE 1341
B3 1 COLLAR, Camshatft Thrust ............. BE DE-55995
B4 1 GEAR, Camshaft ...................... BE DE-40114
B5S 1 RETAINER, Camshaft Gear ............. BE 1307
B 6 1 PIN, Camshatit -Oil Pump Drive .......... BE 1308
X 157 3 ~ SCREW 1,”"—20x 1", Camshaft Thrust
Collar Lock Plate ................... BE 106972
X 731 1 KEY, Camshaft Gear Woodruff #15 ..... BE . 113782
Note: Camshaft Bearings are listed with Crankcase Assembly.
114. Cranking Devices (Manual)
Cl 1 FLANGE, Rope Starting Support ........ BE DE-42715
C2 1 SHAFT, Rope Starting ................. BE DE-42546
c3 1 SPRING, Rope Starting ..... et BE DE-42547
C4 1 FLANGE, Rope Starting Pulley ......... - BE DE-42548
(of) 1 PIN, Starting Shaft .................... BE 1112
(ol } 1 PULLEY, Rope Starting ................ BE DE-42545
X 127 3 CAPSCREW, Rope Starting Pulley Flange BE 100159
X 128 3. CAPSCREW, Rope Support Flange ...... BE 100160
X 504 3 LOCKWASHER, Rope Starting Pulley
Flange ......ccviiiiiiiiinnnnnn. BE 103323
X 504 3 LOCKWASHER, Rope Support Flange ... BE 103323
X 560 1 WASHER, Plain ....................... BE 106270
X 628 1 PIN, Rope Starting Shait Cotter ......... BE - 103408
X 659 1 PIN, Rope Starting Shaft ............... BE 103792
..... 1 *ROPE, Starting ...........covvveenn... BE DP-2962
..... 3 NUT, Rope Support Flange Capscrew ... BE 117064

* Not Illustrated.

212



25.B V—_SUPPLEMENTARY DATA

X504
erZO
Cc3
t_ C4 Cc5 .
C2 % &
| ' |
C 6——-| ,
X127 T
, S—-—— X50«
Fig. 331. Rope Starting Assembly
115. Crankshaft Assembly
of.
> Quantity ' Description . Mfr.
1 1 JAW, Starting Crank ........ e BE
2 1 PULLEY, Fan Drive .................... BE
3 1 SPACER, Crankshait Fan Pulley ........ BE
4 1 GEAR, Crankshaft ..................... BE
S 1 ‘KEY, Crankshaft Fan Pulley ............ BE
6 1 CRANKSHAFT .......cocvviiiiinnnnnns : BE
v7 1pr. f BEARING, Main—Upper and Lower Front BE
D 8 4 pr. F BEARING, Mam—[ntermedmte Upper and ,
s Lower ...ttt ., BE - DE-¢
D9 ipr. % BEARING, Main—Center Upper and
Lower ......ciiiiiiiiiiininaaiin., - BE DE-
D 10 -1pr. BEARING, Main—Recr Upper and Lower. BE DE-4
-1 1pr. t BEARING, Main Rear—Upper and Lower. " BE L
12* 4 FLANGE, Rear Main Bearing ‘Thrust .... BE L
13* 4 - PIN, Rear Main Bearing Thrust Flange .. BE 1
732 1 ' KEY, Crankshaft Gear ................. BE 1

Avdilable in standard size, or .020, .030, .040 undersize, sold in pcnrs only
Replaces D10.

D10

D9
Fig. 332. Crankshait and Main Bearing Assemblies
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. _ - _ PR BI }
&
2
-
X6 X502
\'é/«ss
} E6
. E4 ‘ 4
X307 E2
X306 X3 ES '
X307 X310
' . ; " E7
9 E10 EN -
)
o~ x35; X319

o8

E13 |El4 EI5

E24

@
}
. E20 }
. . E2)
Ei6

Fig. 333. Crankcase and Cylinder Block Assembly
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116. Crankcase and Cylinder Block Assembly

Ret.
No. Quantity Description Mir. Symbol
El 1 ® ASSEMBLY, Cylinder and Crankcase . ... BE DE-41228
E2° 1 "CRANKCASE ......coviviiiininanannnns BE DE-41208
E3°® 1 PLATE, Oil Filler Pad Cover ............ BE 4578
E4° 1 'GASKET, Oil Filler Pad Cover Plate ... .. BE DE-4153
ES® 15 STUD, Cylinder Head .................. BE DE-40012
E6® 6 SLEEVE, Cylinder ..................... BE DE-41182
E7 S PLUG, Cylinder and Crankcase Oil Line . BE DE-4870
E8 2 SEAL, Rear Main Bearing Oil—(Upper
and Lower) ........... ... ..ol BE DE-56131
E9 2 FELT, Rear Main Bearing Oil Sedal ...... BE DE-56165
E 10 1 GASKET, Rear Main Bearing Oil Seal ... BE 1438
E 11 1 GASKET, Rear Main Bearing Oil Seal ... BE 1561
E 12 6 SCREW, Rear Main Bearing Oil Sedl .... BE 1560
E 13 2 STOP, Rear Main Bearing Oil—(Short) .. BE H-12289
El4e 1 CAP, Rear Main Bearing ............... BE K-40574
E15¢ 4 CAP, Intermediate Main Bearing . ..... . , BE 4012
E l6® 14 CAPSCREW, Main Bearing ............. BE 4015
E1l7¢ 1 CAP, Center Main Bearing ............. . BE 5379
E 18¢° 1 CAP, Front Main Bearing .............. BE 4013
E19° 2 PLUG, Crankcase Oil Hole 14" .......... BE DE-40282
E20° 1 BEARING, Camshaft Rear .............. - BE DE-41504
E21° 2 BEARING, Camshaft Intermediate ....... BE DE-41386
E 22°¢ 1 BEARING, Camshatt Front . ............ . BE DE-41417
E 23 7 ' DOWEL, Lower Main Bearing .......... BE 1030
£ 24 1 TUBE, Rear Main Bearing Drain . ....... BE DE-56727
X 1ll6e® 2 - CAPSCREW, Oil Filler Pad Cover Plate . . BE 114670
X 306 6 PLUG 33" Countersunk, Crankcase Pipe . BE 103873
X 307°¢ 2 PLUG, %" Pipe Thread, Oil Line ........ BE 103874
X 308° 6 PLUG 3" Headless, Pipe ............... BE 103875
X3lo° 1 PLUG, %" Square Head, Oil ............ BE 103877
X 319° 1 PLUG, 114", Welch Expansion .......... BE 103896
X 500 6 LOCKWASHER, Rear Mdain Bearing Oil
Seal Screw ...ttt BE 103319
X 502 ¢ 2 LOCKWASHER, 3", Oil Filter Pad Cover
: Plate Capscrew .........ccvvveenn.. BE 103321
X 666 °® 2 PIN 34,” x 3", Rear Main Dowel ........ BE 141065
A 7 LOCKWIRE, Bearing Cap Bolts ......... BE DE-5476
c e 2 STOP, Rear Bearing Qil Cap ........... BE H-11950
* 1 BUSHING, Oil Pressure Connection”..... BE 127875
* 1 COCK, Water Jacket Drain ............. BE 4045
* e 1 PLUG, Pipe 14" Slotted ................. BE 103883
* e +2 PLUG, Welch Expansion 114" ........... BE 103895
e 10 PLUG, Welch Expansion %" ............ BE 103890
R 4 1 PLUG, Welch Expansion 14" ........... BE 106517

Note: Crankshaft Main Bearings are listed with Crankshatft Assembly.
® Included in assembly DE-41228, reference number E 1.
* Not Illustrated.

215



PAR. 116 o POWER UNIT PE-185-B : ™

v x213 X307—g
Lol ~p ' P
“F16
\
E15 N
\/
| - . Vns
1‘ 3 A "' i '
X370 wgy N "\i‘a
‘-,'9*8357§"7' o
“  TL.36986

Fig. 334. Cylinder Head Assembly
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.

117. Cylinder Head Assembly

Ref.
No. Quantity Description Mir. Symbol
Fl 4 STUD, Cylinder Head Cover . ........... BE DE-55119
F2 6 WASHER, Cylinder Head Cover Stud ... BE 5493
F3 1 COVER, Cylinder Head ................ BE DE-42147
F4 1 GASKET, Cylinder Head Cover ......... BE DE-4057
FS5e 6 ASSEMBLY, AirCell ........... P BE DE-41050
F6e® 6 PLUG, AirCell ...........ccevvvvnnnn. BE DE-41047
F7e¢ 6 RETAINER, AirCell .................... BE DE-40255
F8 6 NUT, Cylinder Head Cover Stud ........ BE DE-41286
F9 2 STUD, Cylinder Head Cover ............ BE DE-40069
. 1e ASSEMBLY, Cylinder Head . ...... e BE DE-40943
F 10 1 ASSEMBLY, Cylinder Head (Includes
Valves) .......covviviiiiiiinannn.. BE DE-40943-B
. 2 DOWEL, Cylinder Head ......... P BE DE-4684
F 1l 2 TUBE, Cylinder Head Breather ... ....... BE DE-41192
F 12 1 GASKET, Cylinder Head—Major—Thick . BE DE-42458
* 1 GASKET, Cylinder Head—Major—Thin . . BE PE-42455
F 13 1 GASKET, Cylinder Head—Minor—Thick . BE DE-41013
* 1 GASKET, Cylinder Head—Minor—Thin .. BE DE-41012
F 14 15 WASHER, Cylinder Head Stud .......... BE KE-184
Fl5®#§ 12 STUD, Air Cell Retainer ................ . BE DE-40190
Fls®#$§ S STUD, Intake and Exhaust Manifolds—
' ‘ Short ....ovviiiiii i BE DE-40190
F 16 1 ASSEMBLY, Cylinder Head ............ - BE DE-40943-A .
Fl7e#§ 12 ' STUD, Injector Nozzle Holder ........... BE 1361
Fl18® #$ 8 STUD, Intake and Exhaust Manifolds—
Long ......oiiviiiiii BE DE-40164
X 213 8 NUT, Cylinder Head Stud—Thick ....... BE 106640
X 235 12 NUT, AirCell ...............ciiinnn... BE 102635
X307®*#§ 6 PLUG 1", Cylinder Head Pipe .......... BE "~ 103874
X 357®°#§ 12 PLUG 1", Cylinder Head Pipe .......... BE 118831
* 4 PLUG, 14" Cylinder Head Cover Pipe . ... BE 118831
X370°#§ 2 PLUG, Cylinder Head Pipe—1" ......... BE 103876
X 502 12 LOCKWASHER, AirCell ............... BE 103321
X 557 6 WASHER, Cylinder Head Cover Stud . ... BE 106263

* 7 NUT, Cylinder Head Stud—Thin ........ BE 103030

* Not Illustrated.

® Included in Assembly DE-40943—*.

# Included in Assembly DE-40943-B (F 10).

" § Included in Assembly DE-40943-A (F 16).
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Ref.
No.

Gl

‘G 2

G3
G4
GS

G6

G7

23

Quantity

12

6
6
12
12
12
12

12

Gl

G10

Fig. 335. Piston and Connecting Rod Assemblies
118. Piston and Connecting Rod Assemblies

Description

PISTON .....cciiiiiiinninnnnnnnnnanns

" PIN,Piston . ...,

SPRING, Piston Pin Retainer ............
DOWEL, Connecting Rod Bushing ......
BUSHING, Connecting Rod .............
ASSEMBLY, Connecting Rod (Includes G5,

G6,G7,GIL,GI2) .........nnnen.. :
# BEARING, Connecting Rod (pairs) ......

RING, Piston—Top .........ccvevunnnnn.
RING, Piston—2nd and 3rd .............
RING, Piston—Oil Control ..............
BOLT, ConnectingRod .................
NUT, Connecting Rod Bolt ..............

PIN, Connecting Rod Cotter ............ .

ivailable in .010, .020, .030, .040 and .060 undersize.

218

Gll

Mir.

ZN
BE
BE
BE
BE

BE
BE
BE
BE
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" 0«-X501
©+-X202

Fig. 336. Fan Assembly (DE-41873) 26" 6 Blade Pusher T
119. Fan Assembly
Quantity Description Mir. H
1 NUT—Hex (not slotted) Rear, Fan Spindle SEP [
1 WASHER, Rear, Fan Spindle Clamp .... SEP S
1 LOCKWASHER—Rear, 34", Fan Spindle . BE 1
1 BRACKET, Fan .......... e e BE 4607
1 SCREW, Fan Adjusting ................ SEP S
1 NUT; Fan Adjusting Screw ............. BE 1
]7 1 LOCKWASHER 1", Fan Ad)ustmg Screw " BE 1
TR 1 BRACE, Fan Bracket ................... BE :
1 WASHER, Front, Fan Spindle Clamp .... SEP
1 SPINDLE, Fan ...........coovvieinnnnn. SEP ;
1 CUP, Fan Spindle Felt Retainer ......... SEP
1 WASHER, Fan Spindle Felt ......... P SEP :
1 WASHER, Fan Spindle Felt Retainer .... SEP SP-
1 BEARING—Rear, Fan Spindle .......... SEP 153.
1 CONE—Timken, Fan Spindle Bearing ... SEP 250
o 1 CUP—Timken, Fan Spindle Becmng ..... SEP 250048 §
1 HUB (Casting only), Fan ............... SEP '3367-LD
1 PLUG, Fan Hub Oil .................... SEP SP-467-D
1 BEARING—Front, Fan Spindle .......... SEP ° 2133-D
. 1 CUP—Timken, Fan Spindle Bearing ..... " . SEP . 250051 ¥
1 CONE—Timken, Fan Spindle Bearing ... SEP 250050 T
d 1 WASHER, Fan Spindle ................. SEP SP-1202-D
o 1 NUT—Slotted (Hub End) Fan Spindle ... SEP "SP-1221-D
J24e 1 PIN, Cotter ........covvieveennnnnnnn.. SEP SP-1848
J25¢® 1 GASKET, Fan Blade Cork .............. SEP SP-3304-D
J 26 1 ASSEMBLY, Fan Blade ........: R SEP K-40623
] 27 R 2 FAN BELT .................. s e BE DE-41321
X3 4 CAPSCREW, Fan Blade ................ BE 100134
- 2 BOLT—Hex Head, Fan Bracket ......... BE 100161
2 NUT, Fan Bracket Bolt ................. BE 102637

uded in Fon Assembly DE-41873 (SP-4402-L).
uded in Fan Assembly 1533-D.
uded in Fan Assembly 2133-D.
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Fig. 337. Flywheel and Housing Assembly
120. Flywheel and' Ho{xsing Assembly
£ ‘
Quantity ’ Description Mir, S
2 BOLT, Flywheel Housing Dowel ........ BE 4053
1 HOUSING, Flywheel ......... EET TR ’ BE DE-42
5 BOLT, Crankshatft to Flywheel ......... . BE H-121
4 CAPSCREW, Flywheel Housing ......... " BE . 2074
1 GEAR, FlywheelRing .................. BE DE
K7 1 FLYWHEEL, (without Ring Gear) ....... BE DE
K8 *1 SHAFT, Stub ......... e teiereeeeana, . BE AP
K9 . 9 " NUT, Flywheel Bolt ........ ........... BE CU
* 2 PIN, -Flywheel Housing Dowel—1 ....... BE DL-3
* 2 PIN, Flywheel Housing Taper—Threaded
‘ End ..... e BE - DP-2944
;1 KEY, Stub Shaft Square (54 x 5; x 33;") .. BE DP-2799
2 CAPSCREW, Dust Plate ............... . BE 106974
2 NUT, Flywheel Housing Dowel Bolt ..... o BE 103028
2 NUT, Flywheel Taper Pin ..,............ BE 103029
2 LOCKWASHER, Flywheel Housing ...... BE 103323
! 4 LOCKWASHER, Flywheel Housing Cap-
BCTE@W ..ieuiiennneennnnocnnncennnnn BE 103323
5 LOCKWASHER, Flywheel Bolt .......... BE 106500
1 PLUG, Flywheel Housing Pipe 1” ........ BE 103876
ot Nlustrated. \
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—11
L'9 X519
X128
X504
o
X504 < o
' Fig. 338. Gear Housing Cover and Front Support. Assembly
12]1." Gear Housing Cover and Front Suppoﬂ Assembly
Quantity ' Desch' ption Mir.
1 GASKET, Front End Gear Housing ...... BE
1 HOUSING, Front End Gear ............. BE
1 GASKET, Front.End Gear Housing Cover. BE -
1 .SEAL, Gear Housing Cover Oil ......... BE
1 COVER, Front End Gear Housing ....... BE
1 PLATE, Gear Housing Baffle ........ e BE
1 FILLER, Oil—Same as Q9 .............. BE
1 ASSEMBLY, Oil Filler Cap—Same as Q10 BE
5 STUD, Fuel Injection Pump Adaptor ... BE
2 BOLT, Gear Housing Dowel ............ -BE
6 CAPSCREW, Gear Housing ............ BE
1 SUPPORT, Front Engine ................ BE
1 SHIM, Front Engine Support ............ BE
Hlustrated. '
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Symbol
5044
DE-42504
DE-4065
PA-117
DE-4739
4447
DP-445
GE-1074

ooooooo

. DL-3069

DL-3214 -
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121. Gear Housing Cover and Front Support Assembly

Quantity Description Mir.
7 10 CAPSCREW, Gear Housing Cover ...... BE °
‘ '8 2 CAPSCREW 14"—13 x 114", Front Support
. toEngine .........iiiiiiiiiiiieninn BE -
32 4’ CAPSCREW 15,"—I13 x 115", Front Support '
 toBase ...l - BE
208 2 NUT, Gear Housing Dowel Bolt ........ . BE
312 1 PLUG 1" Slotted, Gear Housing Pipe ... BE
501 2 LOCKWASHER 1", Front Support Cap-
. screw to Engine .................... BE
X 502 -1 LOCKWASHER, %" Gear Housing Cover
CapsCIeW .. ...vieirnnnrrnneenenns - BE
X.504 6 LOCKWASHER ...........ccovvvevnnns BE
X 519 6 LOCKWASHER, Gear Housing Capscrew BE
. 4 NUT, Front Support Capscrew .......... BE
) 122. 1ldler Gear Assembly )
* ~ 1. ASSEMBLY, Idler Gear—Serviced as an BE
Assemblyonly " ...........cinnn.
1 1 CAPSCREW, Idler Gear Thrust Washer .. - BE
2 1  WASHER, Idler Gear Thrust ........... - BE
3e 3 . CAPSCREW, Fuel Pump Drive Gear .... BE
4° 1 GEAR, Idler ........... eeeeieiees BE
S5e 1 GEAR, Fuel Pump Drive (Included with ’
M) i e . BE
6 1 NUT, Idler Gear Lockscrew Shatt ....... BE
7 1 LOCKSCREW, Idler Gear .............. BE
8 1 SHAFT, Idler Gear ........... e BE :
. 1 BUSHING, Idler Gear .........:c.00u... BE 4220
656 1 PIN 3{¢” x 14", Idler Gear Lockscrew .... BE 10372
672 ¢ I DOWEL, Fuel Pump Drive Gear ........ BE 14124
91 1 GASKET, Idler Gear Lockscrew ......... BE 10548

hese Parts make up ASSEMBLY DE-40942.
lot Illustrated.

Fig. 339. Idler Gear and Stub Shaft Assembly
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Nr Nllz !

00 =3 0

\ Ni3 Nl:l |
N16

Fig. 340. Oil Pump and Oil Pressure Relief Valve Assemblies
/

123. Lubricating System

Quantity Description . Mir.

1 GASKET, Oil Pump (To Case) .......... " BE

2 DOWEL, Oil Pump (To Case) ........... BE

4 CAPSCREW, QilPump ...........ccu... "BE

L4 1 BODY, Ol Pump ......cocvvevnvnennnns BE

L4 1 PIN,OilPumpBody ................o0e. " BE

L4 1 GEAR, Oil Pump Drive with Bushing .... @~ BE

* e 1 BUSHING, Oil Pump Drive Gear ........ BE
Ne6® 1 GEAR, Oil Pump Idler with Bushing ..... BE
4 1 BUSHING, Oil Pump Idler Gear ......... BE
° 1 GASKET, Oil Pump Body Cover ......... " BE

b 1 ASSEMBLY, Oil Pump Body Cover ..... BE

1 CAP, Oil Pressure Relief Valve ......... BE

0 1 GASKET, Oil Pressure Relief Valve Cap . BE

1 1 SPRING, Oil Pressure Relief Valve ...... BE
N 12 1 SLEEVE, Oil Pressure Relief Valve ...... BE
1 BALL, Oil Pressure Relief Valve ......... .BE

1 SEAT, Oil Pressure Relief Valve ........ BE

1 ASSEMBLY, GilPump .................. BE

|® 6 CAPSCREW 14"—20 x 54", Oil Pump Body

' Cover .....oocevveniinnennnnnn. .... = BE

4 LOCKWASHER, Oil Pump Capscrew .... BE

@ 6 WASHER 14", Oil Pump Capscrew ...... BE

2 GASKET, Oil Pump Dowel ............. BE

* [ ] l

PLUG, Oil Pump Body Welch ........... BE

® Included in Assembly 5895 (N 15).
* Not Nlustrated.

5899
5529
1530
3547
DE-40:
104924
DE-40:
5895

106319
108579
114604
105453
103892
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. 124
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Fig. 341. Intake and Exhaust Manifold Assemblies
124. Manifold (Intake and Exhaust) Assemblies
of.
> Quantity Description Mir,
1 "1 FLANGE, Exhaust Manifold Blind ....... BE
1 GASKET, Exhaust Manifold Blind Flange. BE
1 GASKET, Exhaust Manifold Elbow ...... BE
1 MANIFOLD, Exhaust (Water Cooled) ... BE
12 GASKET, Water Connection . ....... SO BE
6 CONNECTION, Water ..........v0vnen. BE
1 ELBOW, Exhaust Manifold ............. BE
3. GASKET, Exhaust Manifold Cover Plate . BE
1 - HOUSING, Exhaust Manifold Cover and
: : Temperature Bulb .................. BE
9 2 PLATE, Exhaust Manifold Cover ........ BE
10 2 GASKET, Intake eand Exhaust Manifolds— v
' BE

End ..oviiiiiiiiiiiii it it ae e
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PAR. 124

124. Manifold (Intake and Exhaust) Assemblies (Cont'd)

Ref.

No. Quantity Description _ Mtr.
P 1l 2 GASKET, Intake and Exhaust Manifolds—

' Intermediate ....................... BE
P 12 1 MANIFOLD, Intake .................... BE
P13 2 GASKET, Air Heater Housing ........... BE
P14 1 SCREEN, Air Heater Housing . .... L BE

* 2 STUD, Air Heater to Intake Manifold . ... BE

X 126 4 CAPSCREW, Exhaust Manifold Blind
Flange ......ccoiiiiieiiiiinennnnn. BE
X 127 4 CAPSCREW, Exhaust Manifold Elbow .. ~ BE
X 144 24 CAPSCREW, Exhaust Manifold to Plate .. BE

X 144 18 CAPSCREW, Exhaust Manifold Cover and
Temperature Bulb Housing .......... BE
o 1 PLUG, Exhaust Manifold Water Drain . .. BE

X 301 - 1 PLUG 34" Countersunk, Exhaust Manifolds
Water Drain ...... e, BE

X 307 1 PLUG 15" Countersunk, Exhaust Manifold

N Pipe ......... et BE
X 308 2 'PLUG, Exhaust Manifold ............... BE -
X 501 18 LOCKWASHER, Exhaust Manifold Cover

: and Temperature Bulb Housing Cap-
SCTOW o itviveeetnnennronenneannnns BE
X 501 . 24 LOCKWASHER, Water Connection Cap-
' SCTEW & ittt it eteiiine e enaannnns BE
X 504 4 . LOCKWASHER, Exhaust Manifold Elbow. BE
X 504 18 LOCKWASHER, Exhaust Manifold Cover
Plate ......ccovmiiiiiiiiiiann... BE
X 504 4 LOCKWASi-IER, Exhaust Manifold Blind
Flange ......coiiiiiiiiiiiiinin BE
* 13 NUT, Manifold Stud .................... BE
* 13 WASHER, Manifold Stud ............... BE

* Not Illustrated.

225

Symbol

DE-41188
DE-40061
DE-40371
DE-40938
RE-106

100158
100159
106325

106325
103866

103875

103874

106642

103320

103320
103323

103323

103323
121932
DE-40036
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. X502
X191 L

Fig, 342. - Oil Pan, Breather and Screen
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TM 11-925-B V—~SUPPLEMENTARY DATA .. PAR. 125§

125. Oil Pan and Breather Assemblies

Ret.
No. Quantity Description Mtr. Symbol
Q1 8 STUD, Oil Pan Handhole Cover (Replaces
Capscrew) .....cciveieienniienenennn BE 4040
Q2 1 COVER, Oil Pan Handhole ............. BE M-60507
Q3 1 GASKET, Oil Pan Handhole Cover ...... BE M-60508
Q4 2 GASKET, Oil Pan—Sides ............... BE 4539
Qs 2 GASKET, Oil Pan—Ends ............... BE 4541
Q6 1 PAN, Oil—Special Deep—Assembly .... BE DE-42534
Q7 2 GASKET, Oil Pan Hole Cover ........... BE . M-60576
Q8 2 COVER, OilPan Hole .................. : BE DE-42699
Q9 1 FILLER, Qil (same asL6) ............... BE DP-445
Q10 1 ASSEMBLY, Oil Filler Cap (same as L7) BE GE-1074
Qnu 1 COCK, Oil Pan Dramn Stop ............. BE PA-437
Q 12 1 NIPPLE, Oil Pan, 1" x 215" loné ......... BE PA-447
Q13 1 TUBING, Oil Pan Flexible, 1” LD. x61;". . BE PA-438\
Q 14 1 ASSEMBLY, Screen ...........co0uue... BE DE-42603
Q17 1 GASKET, Oil Pump Suction Flange . .. ... BE 5526 .
Q18 1 TUBE, Oil Level Gauge Assembly ....... BE DE-42934
Q19 1 GAUGE, Oil Level ..................... BE DE-42535
X 118 2 CAPSCREW, Oil Pump Suction Flange .. BE - 100136
X 191 4 CAPSCREW %';—16 x1”, Oil Pan Hole
» Cover ....ocvviiiiiiianinns e BE 100134
X 207 8 NUT, Oil Pan Handhole Cover Stud (not
illustrated) ............... .ol BE 103026
X 502 4 LOCKWASHER %", Oil Pan Hole Cover '
Capscrew ............. e eeeaneaa. BE 103321
X 502 2 LOCKWASHER, Oil Pump Suction Flange BE 103321
X 502 8 LOCKWASHER, Oil Pan Handhole Cover
Stud .. ...t BE 103321
* 23 - CAPSCREWS, Oil Pan to Case .......... BE 100134
* 28 LOCKWASHERS, Oil Pan to Case Cap-
. Yo (-3 BE 103321
. 1 LUG, Oil Pan Ground .................. BE DE-55547
* Not Illustrated.

$ Replaces Old Style Oil Pan Drain Pipe Assembly.
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X502
4
R12
T .
R13
R12
o+X203
X505
Ref. .
o. Quantity
1 1
2 1
3 1
4 1
) 1

30, % ey
T -
-

X119
X502 \ , 5 50
X7~ \‘:-' '3 %

R4 X|9l R6 R7

R10
' R8—
1 Za
}191 ]
?0 ){/ ‘\ X326
R
[} A
A
W
W -
|
X550
~ xsoz25e W
;o : X218 TL 36995
Fig. 343. Radiator Assembly and Sipport
126. Rcdiétor Assembly
Description . Mfr. - -

ASSEMBLY, Radiator Tie Rod Bracket ... BE
ASSEMBLY, Radiator Tie Rod  .......... BE
HOSE, Inlet ......covviininnnnnnnnne.. BE '
INLET, Radiator ........covivevinnnnnns BE - :

GASKET, Outlet .......cccoinnn. BE



® Included in DL-3023, reference number R 8.
* Not Illustrated.
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TM 11-925-B V—SUPPLEMENTARY DATA PAR. 128
126. Radiator Assembly (Cont’'d) .
Ref. i
“No. Quantity Description Mir. Symbol
RS 1 GASKET, Inlet .........ccceiiiiininnns BE 1645
R6 1 ADAPTOR, Radiator Inlet ............ .. YR DP-436
R7 1 GASKET, Adaptor ........ccvvvvvennnn. YR DP-437
RS 1 RADIATOR (Perfex—R6233) ....,....... PRX DL-3023
R9 1 HOSE, Radiator Outlet ................. BE DP-528
R 10 2 CLAMP, Outlet Hose .............c..... BE AP-6081
R 10 2 CLAMP, Inlet Hose ..........ccovvunnn. BE AP-6081
R 11 1 PIPE, Radiator Outlet ............ e BE DP-964
R 12 2 CAPSCREW, Radiator Mounting ........ BE 100183
R 13 1 SUPPORT, Assembly Radiator .......... BE DL-3066
R14¢ 1 GUARD, Radiator ............... P PRX All-69
R15° 1 SHROUD, Radiator ..........cccueueen. PRX Ab-84
R16® 1 CAP, Radiator . ..........civviiinannnn. PRX G-13500
R17°¢ 1 SCREEN, Radiator ..................... PRX A12-74
R 18 2 PAD, Radiator Shim ................... AP-3163
X 117 2 CAPSCREW, Inlet Pipe and Tie Support . BE 100135
* 1 CAPSCREW, Radiator Support to Base .. BE 100159
X 119 1 CAPSCREW, Radiator Inlet ....... eees BE 100136
X 149 3 CAPSCREW 34"—16x 134" ............. BE 106331
X 191 2 CAPSCREW, Radiator Qutlet ........... BE 100134
X 191 3 CAPSCREW, Radiator Inlet Adaptor .. BE 100134
X 204 2 NUT, Radiator Tie Rod 3, ID. .......... BE 102640
X 219 8 NUT 14"—20 Hex Head, Shroud Capscrew BE 114378
X 243 1 NUT, Radiator Support Capscrew . ...... BE 117062
X 502 3 LOCKWASHER, Capscrew Radiator Inlet .
Adaptor ........cceiiiiiiiiiinnnan. BE 103321
X 502 2 LOCKWASHER, Outlet Capscrew ....... BE 103321
X 502 1 LOCKWASHER, Inlet Capscrew Radiator. BE 103321
X 502 2 LOCKWASHER, Capscrew Inlet Pipe and
Tie Support .............ciiiia.. BE 103321
X 502 4 LOCKWASHER, 33", ,Radiator Tie Rod
Bracket Capscrew .................. BE 103321
* ) LOCKWASHER, Support Capscrew ..... BE 103323
X 505 2 LOCKWASHER, Radiator Stud .......... BE 103325
X 506 2 LOCKWASHER, Radiator Tie Rod Nut 3," BE 103326
* 1 REDUCER, Radiator Drain Cock ........ BE PA-52
* 1 COCK, Drain 14" ......iviiiieinnnn... BE 4045
* 2 CAPSCREW, Radiator Tie Rod Bracket . .. BE 100146
* 3 NUT, Radiator Tie Rod Bracket .......... BE 103026
* 2 LOCKWASHER, Radiator Tie Rod Cap-
1Yo} L3 BE 103322
* 1 WASHER, Plain 5" Tie Rod ............ BE 106267
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Fig. 344. Rocker Arm Push Rod and Lifter Assemblies
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TM 11-925-B V—SUPPLEMENTARY DATA PAR. 127

127. Rocker Arm and Lifter Assembly

Ref.
No. Quantity Description _ Mir. Symbol
T1 : 6 NUT, Rocker Arm Assembly Stud ........ BE DE-41286
T2 4 STUD, Rocker Arm Assembly and Cylin-
der Head Cover .................... BE DE-55119
T3 6 WASHER, Rocker Arm Assembly Stud ... BE 5493
T4 1 ASSEMBLY, Rocker Arm—Front Not Serviced as an Assembly
TS5 1 ASSEMBLY, Rocker Arm—Rear Not Serviced as an Assembly
T®6 1 ASSEMBLY, Oil Line—Front Rocker Arm
Shatft to Rear Rocker Arm Shatt ...... BE DE-41603
: i?} 4 GUIDE, Push Rod Plate ................ BE 5981
T 12 4 DOWEL, Rocker Arm Bracket ........... BE DE-5284
T 13 2 LOCKSCREW, Rocker Arm Assembly and
Cylinder Head Cover Stud .......... BE DE-40069
T 14 . 4 BRACKET, Rocker Arm—Front and Rear . BE DE-40009
TI1S 4 SPRING, Rocker Arm Shaft Spacer—Inter- .
) mediate ..........ciiiiiiiiiiiaann, BE DE-40963
T 16 12 NUT, Rocker Arm Adjusting Screw ...... BE 1304
T 17 12 SCREW, Rocker Arm Adjusting ......... BE " DE-4051
T 18 6 ARM, Rocker—Left Hand with Bushing .. BE 5507-8
T 19 2 BRACKET, Rocker Arm—Center ........ BE 5412
T 20 6 ARM, Rocker—Right Hand with Bushing . BE 5506
T 21 28 WASHER, Rocker Arm Shaft—Bronze . ... BE 5940
T 22 1 SHAFT, Rocker Arm—Rear ............. BE 5532
T 23 1 SHAFT, Rocker Arm—TFront ............ BE 5533
T 24 4 SPRING, Rocker Arm Shaft Spacer—End . BE 5405
T 25 4 PLUG, Rocker Arm Shaft—End ........ BE DE-40962
T 26 12 WICK, Rocker Arm .................... BE 5510
T 27 12 ASSEMBLY, Valve Push Roed ............ BE DE-40955
T 28 1 BRACKET, Valve Lifter—Rear (RH.) .... BE DE-40010
T 29 1 BRACKET, Valve Lifter—Front (LH.) .... BE DE-40018
T 30 6 DOWEL, Valve Lifter Bracket ........... BE 1305
T 31 1 STUD, Valve Cover Plate—Front ........ BE 1357
T 32, 12 LIFTER, Valve ................cccinn. BE DE-40954
- T 33 3 STUD, Valve Cover Plate .............. BE 4357
T 34 1 GASKET, Valve Cover Plate ............ BE 4033
T 35 1 PLATE, Valve Cover ................... BE 4070
T 36 4 GASKET, Valve Cover Plate Stud ....... BE 1359
T 37 1 NUT, Valve Cover Plate Stud—Front . ... BE DE-40209
i 38 3 NUT, Valve Cover Plate Stud ........... BE 2065
* 12 BUSHING, Rocker Arm ............ i BE DE-4024
* Not Nlustrated.
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127. Rocker Arm and Lifter Assembly (Cont’'d)

Quantity Description Mir.
12 CAPSCREW, Push Rod Guide-Plate and
) Rocker Arm Bracket ...........:.... BE
) 6 CAPSCREW, Valve Lifter Bracket ........ BE
| 2 "~ ELBOW, Oil Line Assembly ............ BE
J b LOCKWASHER, Valve Lifter Bracket Cap- :
SCTE@W . .vvvtvrveannnencsceebonnnants BE
X 502 12 LOCKWASHER %", Rocker Arm Bracket .
' CaAPSCIeW .. ..ovvrvininninirenennns BE
X 532 4 LOCKWASHER, Rocker Arm Shaft End )
. - 2 ; BE
X 557 6 WASHER, Rocker Arm Assembly Stud
A (Cylinder Head Cover) ............. BE
X 690 2 " GASKET, Center Rocker Arm Bracket to
' Cylinder Head ..................... BE
* 1 NUT. Rocker Arm Shaft Oil Line 34" Tube BE
* 1 SLEEVE, Rocker Arm Shaft Oil Line 34"

Tube ............... e BE

128. Valve Assembly

Vie# 12 ' CUP, Valve Spring Retainer ............ X BE
Va2e# 12 . SPRING, Valve .........ocovvvvvnnnnnn. BE
Vi3e#s 12 GUIDE, Valve Stem ................... BE
Vie# - 6 VALVE, Intake ..........ccovuenennn... BE
V5e#s$ 6 . INSERT, Exhaust Valve ................ BE
Vee# 12 RING, Valve Retaining ................. BE
V7e# 12 prs. LOCK, Valve Spring Retdiner .......... BE
veges# 6 VALVE, Exhaust . L T BE
Illustrated. '

uded in Assembly DE-40943—See page 217.
uded in Assembly DE-40943-B—see page 217.
uded in Assembly DE-40943-A—see page 217.

V3

V2
Vi @ | ‘
§ vs’® - OVv7

Fig. 345. Intake and Exhaust Valve Assembly

TL 36997
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* Not Illustrated.

V—~SUPPLEMENTARY DATA

Fig. 346. Exploded View—Water Pump

129. Water Pump Assembly

Description
ASSEMBLY, Water Pump (Figure 347) ...

BUSHING, Water Pump Cover ..........

GASKET, Water Pump Cover Capscrew .
COVER, Water Pump ...... ...........
GASKET, Water Pump Cover ...........
IMPELLER, Water Pump ...............
SHAFT, Water Pump ...... ...........
RETAINER, Water Pump Body Packing ..
BODY, Water Pump .......... PP
SEAL, Water Pump Oil ................
BEARING, Water Pump Drive (Gurney
206-C) ... e
SPIDER, Water Pump Drive ............
LOCKWIRE, Water Pump Drive Spider ..
PIPE, Water Pump Grease Cup Extension.
CUP, Water Pump Grease ..............
KEY, Water Pump Impeller .............
- PACKING, Water Pump ................
GLAND, Water Pump Packing ..........
NUT, Water Pump Packing Gland ..... L.
CAPSCREW, Water Pump Cover ........
CAPSCREW, Water Pump Cover ........
PLUG, Water Pump Expansion 114" .....
ELBOW, Water Pump Grease Cup, Street
DOWEL, Water Pump Body ............
KEY, Water Pump Drive Spider .........
NUT, Water Pump Cover Capscrew ... ..

RING, Water Pump Shaft Impeller Snap .

\

233

Mitr.

BE
BE
BE
BE
BE
BE
BE
BE
BE
BE

BE
BE
BE
BE
BE
BE
BE
BE
BE

BE
BE
BE
BE
BE
BE
BE
BE

TL 36998

Symbol
DE-42217
DE-50468
DE-233 :
DE-5356

. DE-5358

DE-5361
DE-42729

‘DE-55305

DE-5355
DE-4084

PA-1
DE-5362
DE-5363
DE-5482
1654
2687
2692
2691
114354
100113
106517
PA-74
141342
106750
109084
K-40314
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Fig. 347.. Water Distributing Parts
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TM 11-925-B V—SUPPLEMENTARY DATA PAR. 130
130. Water Distributing Parts
Ret.
No. Quantity Description Mir, Symbol
Wi 2 GASKET, By-Pass Line ................. BE MA-265
W2 1 LINE, Water Pump By-Pass ............. BE DE-42540
W 3 2 CLAMP, Water Pump Outlet Hose ....... BE AP-6081
W 4 1 HOSE, Water Pump Outlet ............. BE DE-4215
W5 1 GASKET, Water Pump to Engine ........ BE DE-4087
W6 1 ELBOW, Water Inlet Connection ........ BE H-12227
w7 1 CONNECTION, Water Pump Inlet ....... BE DE-50373
W 8 1 GASKET, Water Inlet Connection ....... BE DE-5365
A 1 PIPE, Water Outlet .................... BE DP-1563
W 10 1 GASKET, Water Outlet Pipe ............ BE 1645
w11 1 HOUSING, Thermostat ................. BE DE-55080
W 12 2 GASKET, Thermostat Housing Adaptor .. BE DE-50333
w13 1 THERMOSTAT ........cciiviivinnnnnnn. BE DE-50299
W 14 1 ADAPTOR, Thermostat Housing ......... BE DE-51556
W 15 3 DISTRIBUTOR, Cylinder Water Inlet Mani-
fold ...t el e BE DE-40727
W 16 3 GASKET, Cylinder Water Inlet Manifold . BE MA-265
w17 1 MANIFOLD, Cylinder Water Inlet ....... BE DE-40045
W 18 2 GASKET, Cylinder Water Inlet Manifold
ABdaptor ..., BE DE-4070
W 19 1 ADAPTOR, Cylinder Water Inlet Manifold BE DE-40221
W 20 1 CONNECTION, Cylinder Water Inlet
Manifold ........ccovvviiinnnnnnn. "BE DE-40044
W 21 1 GASKET, Cylinder Water Jacket Cover . BE 4058
W 22 N COVER, Cylinder Water Jacket ......... BE DE-40263
X3 5 CAPSCREW, Water Pump to Engine .... BE 100134
X 17 8 CAPSCREW  1,"—20x 11", Cylinder
Water Jacket Cover ................ BE 106321
X 114 2 CAPSCREW, By-Pass Line .........,.... BE 100122
X 114 6 CAPSCREW, Cylinder Water Inlet Mam-
fold ...t i et BE 100122
X 115 2 CAPSCREW, By-Pass Line ............. BE 100123
X 117 z CAPSCREW, Water Inlet Connection .. .. " BE 100135°
X 117 4 CAPSCREW  34"—16x11,”, Cylinder
Water Inlet Manifold Connection . ... BE 100135
X 117 4 CAPSCREW, Cylinder Water Inlet Mani-
fold Adaptor ..........ccviivunnnn.. BE 100135
X 141 20 CAPSCREW  1,"—20x 7", Cylinder
v Water Jacket Cover ................ BE 106320
X 167 4 CAPSCREW, Thermostat Housing ....... BE 108617
| X 201 4 NUT, Cylinder Water Inlet Manifold
Adaptor Capscrew ...........ccc... BE 102635
X 2ul 4 NUT, Cylinder Water Inlet Manifold Con- -
nection ........coiiiiiiiiiiiiinaann BE 102635
X 242 2 NUT, Water Inlet Connection .......... . BE 117061
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PAR. 130-131

POWER UNIT PE-185-B

TM 11-925-B

Ref.
No. Quantity
* ' 2
X 301 1

X 308 1
X 500 28

X 501 10
X 501 4
X 502 4
X 502 3
X 502 4

X 502 4

>

B

> W
L I e

AR 8
AA 9
AA 10
AA 11
AA 12
AA 13
AA 14

bt bt et et bt DD bt et s

AA 15
AA 16

= —

AA 17
AR 18
AA 19
AR 20
AA 21
AR 22
AA 23
AR 24

_— = NN = NN

* Not Illustrated.

130. * Water Distributing Parts (Cpnt'd)

Description

NUT, By-Pass Line Capscrew ...........
PLUG, 1,” Cylinder Water Inlet Manifold

Connection ........c.covvvuinunnn.
PLUG 3", Water Manifold End ..... e
LOCKWASHER 1", Cylinder Water
" Jacket Cover Capscrew .............
LOCKWASHER, Cylinder Water Inlet

Manifold Capserew .................
LOCKWASHER, By-Pass Line ..........
LOCKWASHER, Water Inlet Connection .
LOCKWASHER, Water Pump to Engine . .
LOCKWASHER, Cylinder Water Inlet

Manifold Connection Capscrew .....
LOCKWASHER, Cylinder Water Inlet

Manifold Adaptor Capscrew ........

131. Air Intake System

STUD, Air Cleaner ...........cocvunnn.
ASSEMBLY, Air Cleaner (Upper Half) ...
ASSEMBLY, Air Cleaner (Lower Half) ...
GASKET, AirCleaner ..................
SLEEVE, Air Cleaner Detachable (less

Clamp Assembly) ..................
CLAMP, Air Cleaner Sleeve ............
CONNECTION, Air Cleaner Inlet .......
GASKET, Air Cleaner Inlet Connection ..
BUSHING, Air Heater Terminal Capscrew
FRAME, Air Heater Section (Left Hand) ..
RIBBON, Air Heater Element ...........
FRAME, Air Heater Section (Right Hand).
LOCKWASHER, Air Heater Terminal—1;"

CAPSCREW, Air Heater Terminal—;" "— -

20X 1T e e
HOUSING, Air Heater .................
WASHER, Air Heater Bolt Terminal

(Copper) ...iveiiniiiiiiiinanennns

. WASHER, Air Heater Bolt Terminal (Mica)

BUSHING, Air Heater Bolt Terminal (Mica)
BOLT, Air Heater Terminal .............
CONNECTOR, Air Heater Terminal .....
CAPSCREW, Air Heater Bolt Terminal ...
CONNECTION, Air Heater Terminal Bolt .
SWITCH, AirHeater ...........ccvu.n..
ASSEMBLY, Air Cleaner (H95-83615) ....
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Mir.
BE

BE
BE

BE

BE
BE
BE
BE

BE

BE

UTS
UTS
UTS
UTS

UTS
UTS
BE
BE
BE
BE
BE
BE
BE

BE
BE

BE
BE
BE
BE
BE
BE
BE
BE

UTS

Symbol
103866

103866
103875

103319

103320
103320
103321
103321

103321

103321

US-A-7322
US-8453

US-B-7351
US-A-7156

US-A-10874
US-A-10743
DE-42563
DE-40372

' DE-50776
DE-40758
DE-55480
DE-40757
DE-50779

DE-50777
DE-40648

DE-40903
DE-40236
DE-40258
DE-40895
DE-40896
DE-40897
DE-50781
1715

DE-55602
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, 132

POWER UNIT PE-185-B

Ret.
No. Quantity
DD 1 1
DD 2 2
DD 3 1
DD 4 1
DD 5 1
DD 6 1
DD 7 1
DD 8 1
X17 1
X 117 2
X 173 1
X 214 1
X 215 2
X 224 2
X 502 2
X 509 1
X 551 2
X 801 1
* 1
* 1
* 3
* 1
* 1

* Not Illustrated.

Fig. 349. . Engine Controls

132. Engine Controls and Cables

Description
CONTROL, Engine Throttle Wire ........
CLIP, Throttle Control Cable ............
BRACKET, Throttle Control Assembly ....
COLLAR, Throttle Cable ...............
ROD, Throttle Connecting ............:.
SPRING, Throttle Control Rod ...........
COUPLING, Throttle Control ............
CONTROL, Governor Stop ..............

CAPSCREW, Throttle Control Coupling,

1"—20x 11" Hex Head ............ ;

CAPSCREW, Bracket, 34“—16x 74" ......
CAPSCREW, No. 10—24 x 3, Round Head
NUT, Coupling Capscrew,..............
NUT, 'Coupling Capscrew, No. 10—24 ...
NUT, Throttle Control Rod, 8,4 “—8 Hex ..
LOCKWASHER, Throttle Control Bracket

Capscrew 34" ... ..ooiiiiiiiiian..,
LOCKWASHER, No. 10 ............. veen
WASHER, Throttle Connecting Rod, 54"
SCREW, Throttle Wire Collar—No. 8—32

x3" Round Head ..................
LOCKWASHER, Throttle Control ........

WASHER, Throttle Control .............. -

CLIP, Salety Control ........... S
PIN, Throttle Control ...................
LOCKWASHER, Safety Control Clip, ;"
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Mir.

BE
BE
BE
BE
BE
BE
BE
BE

BE
BE
BE
BE
BE

BE

BE
BE

BE
BE
-BE
BE
BE
BE

BE

103.
106
103
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TM 11-925-B V—SUPPLEMENTARY DATA PAR. 134
134. Gauges and Instruments

Ref.
No. Quantity Description Mir. Symbol
GG 2 1 HOWLER, Warning .................... DEL DE-42590
GG 3 S ELBOW, Conduit ........c0vvenernnnn. DEL DP-2764
GG 4 1 CONDUIT, 15" x4y, Long .............. DEL DL-3097
GG 5 1 COVER, Terminal Block ................ DEL DL-3179
GG 6 1 - ASSEMBLY, Terminal Block ............ DEL DL-3108
GG 7 1 ASSEMBLY, Oil Line (3 Way Tee to Oil

Pressure Gauge) ................... BE DL-3088
GG 8 1 ASSEMBLY, Oil Line (Control Switch to

SWayTee) ......covvvivnininnn.. BE DL-3090
GG 9 1 TEE, OQilLine3Way ............c...... BE 118805
GG 10 1 CONDUIT, 14" to Control Cabinet ....... DEL DP-2800
GG 11 1 LENS, Bull's-Eye (Green) .............. DEL DP-2754
GG 12 1 LENS, Bull's-Eye (Red) ............. e DEL DP-2755
GG 13 1 LENS, Bull's-Eye (Yellow) .. ........... DEL DP-2756
GG 14 3 LAMP, Bull's-Eye—6 Wdtt, 110 Volt ....... DEL DP-2786
GG 15 2 CONNECTOR, OilLine ................. BE 118748
GG 16 1 SWITCH, Howler ..........c.cvvvnunnns DEL DL-3107
GG 17 1 CONDULET, 1" Tee (to Pamel) ........ DEL DP-2763
GG 18 1 CONDUIT, 14", Developed Length 534" .- DEL DL-3111
GG 19 2 BRACKET, Safety Control QOil Line Support DEL DL-3195
GG 20 1 CONTROL, Safety (Oil Pressure) ....... . DEL DE-42588
GG 22 1 CONDUIT, 1", Developed Length 915" . DEL DL-3096
GG 23 1 SWITCH, Safety (Water Temperature) .. DEL DL-3073
GG 24 1 ASSEMBLY, Lube Oil Line (3 Way Tee to

Block) ...t BE DL-3092
GG 27 1 GAUGE, Oil Pressure .................. SwW DE-52196
GG 28 1 GAUGE, Oil Temperature (48 Capillary) SW DL-3074
GG 29 1 GAUGE, Water Temperature (90" Capil-

lary) o sw DL-3075
GG 30 1 AMMETER .........ciiiiieiiiinennnnn. SwW DE-52194
GG 31 1 SWITCH, Starter Push Button ........... LN AP-3696
X 148 2 CAPSCREW, Warning Howler, 3;"—.

L1 /A BE 100133
X 172 4 CAPSCREW, Round Head, Terminal Block '

Cover, No. 10—24x584" ............. BE 100499
X 201 2 NUT, Warning Howler Capscrew, 34" "—16 BE 102635

241



PAR. 134

POWER UNIT PE-185-B

TM 11-925-B

Rel.
No.

X 215
X 350
X 502

X 509
X 509
X 803

Xs8i*

Quantity

Pt et Gt s et DN s

N

* Not Illustrated.

134. Gauges and Instruments (Cont’d)

Description

NUT, Oil Line Clamp Screw No. 10—32 ..
ELBOW, 14" OilLine ...................

LOCKWASHER, Warning Howler Cap-
screw, 38" L.

LOCKWASHER, Terminal Blocki Cover
Capscrew, No. 10 ...................

LOCKWASHER, Safety Control Screw, No.
10

SCREW, Round Head, Safety Control,
No. 10—24x 15" ... .....coviinin..

SCREW, Round Head Machine Screw No.

100—24 x %" ...
GROMMET, Warning Howler Rubber ...
CONNECTOR, Conduit-Control Cabinet .
CONDUIT, 15" Developed Length 454" . ..
TEE, Conduit, 15" ......................
CONDUIT, 15" Developad Length 111" ..
BUSHING, Conduit Capped .............
COUPLING, Safety Control Qil Line Pipe

1/
7 R R I I I AP

CLAMP, Safety Control Oil Line ........
ADAPTOR, Water Temperature Gauge . .
CLIP, Howler Capillary ................
CLIP, Wire and Tube Tie ...............
NUT, Hex Machine Screw No. 10—24 . ...

NUT, Safety Control Oil Line Clamp Screw
No.10—32 ..o

BUSHING, Safety Control Oil Line,

X
LOCKWASHER, Machine Screw No. 10 ..

WASHER, Machine Screw, Plain No. 10 ..

SCREW, Safety Control Oil Line Clamp,
Round Head No. 10—32x 14" ........

242

Mir.

BE
BE

BE
BE
BE
BE

BE
BE
BE
BE

BE
BE

BE
BE
BE
BE
BE
BE

BE
BE
BE
BE

BE

Symbol

110633
118753

103321
106497
106497
110487

110503

DL-3219
PA-331

DL-3110°
DP-2763
DL-3095
DL-3118

250255
AP-6034
DE-51443
TC-57
DE-42726
110633

103088

119933
106497
103338

100764



PAR. 134

I
GG29
Fig. 351A. Howler Switches and Engine Instruments

243

TL 37004



Digitized by GOOS[@



——

11

12
13
14

15

16

17
18

V—SUPPLEMENTARY DATA

PA

HH2—Q

Quantity
2

1
1
1
2

xssa——\ x243—-.

/j/’ 52 e

X516  \¢+—HH10

X336

135. Fuel System_

Description

ASSEMBLY, Fuel Line to Engine Tank ...
ADAPTOR, Fuel Return Line ............
ASSEMBLY, Fuel Line (Transfer Pump to

2nd Stage Filter) ...................
LINE, Oil (Cylinder Block to Governor

Tee), 14" Tube ....covvivvenennnnn. .
PUMP, Fuel (Excello) ..................
GASKET, Fuel Pump to Adaptor ........
ADAPTOR, Fuel Pump .................
GASKET, Adaptor to Case .............
ASSEMBLY, Fuel Line (2nd Stage Filter

to Fuel Pump) .....................
ASSEMBLY, Oil Line (Governor Tee to

Excello Pump), 13" Tube ...........
GEAR, Fuel Pump Driven ..............

{Part of Excello Pump Assembly .........

TEE, Fuel Line, 2 Way .................
ASSEMBLY, Tee to Cylinder Head Qil Line
CLIP, Fuelline .............c.vvunn...

HH

HH7

-H

Fig. 352A. Fuel Injection Pump Adaptor and Gear

Mir.

BE
BE

BE
BE
BE
BE
BE

BE

13
*P—H

—HHI11 ‘ HH12

Sym.

DP-2{
PA-3:

DE-42584

DE-42582

' DE-42694
DE-42011

.......
cecsce e

118760
DE-42695
PA-54
PA-52 -



., 13§ - POWER UNIT PE-185-B
135. Fuel System (Cont’d) .

Ret.
No. Quantity Description Mir.
HH 19 1 FILTER, Fuel (2nd Stage) (AS-4-3;4” BVD

/A TP CMF
HH 20 1 PLUG, Fuel Filter Head Vent ........... CMF
HH 21 4 CAPSCREW, Fuel Filter ................ CMF
HH 22 4 LOCKWASHER, Fuel Filter Capscrew .. CMF
HH 23 1 ASSEMBLY, Fuel Filter Head ........... CMF
HH 24 1 GASKET, Fuel Filter ................... CMF
HH 25 1 CARTRIDGE, Fuel Filter ................ CMF
HH 26 1 ASSEMBLY, Fuel Filter Shell ........... CMF
HH 27 1 PLUG, Fuel Filter Drain ................ CMF
HH 28 1 ASSEMBLY, Fuel Line (1st Stage to Trans-

fer Pump) ......c.coiiiiiiiiiiaiennnn BE
HH 29 1 BRACKET, Fuel Filter First Stage ........ BE
HH 30 1 ASSEMBLY, Fuel Filter First Stage ...... PU
HH 31 1 PLUG, Fuel Filter Filler ................ PU
HH 32 1 GASKET, Fuel Filter Filler Plug ......... PU
HH 33 1 PLUG, Fuel Filter Drain ................ PU
HH 34 1 GASKET, Fuel Filter Drain Plug ........ PU
HH 35 2 VALVE, Fuel Filter Vent ............... PU
HH 36 1 HEAD, Fuel Filter ..................... PU

o—nna
&@-—x3s52
©-—HH18 HH20
Y
N\ o
' H21
- V" §—x3
C«—X502
@~—HH18

&~X352

Fig. 352B. Secondary Filter and Mounting Bracket
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5-B V—SUPPLEMENTARY DATA

X352—8> ' i

:

HH18—@

Fig. 352C. Primary Filter and Mounting Bracket

135. Fuel System (Cont’'d)

Quantity Description Mir. Sy:

37 1 GASKET, Fuel Filter Clamping Ring .... PU PR-

38 1 GASKET, Fuel Filter Vent Chamber ..... PU 1

-39 1 ELEMENT, Fuel Filter Metal ............ PU 1

40 1 ELEMENT, Fuel Filter Fabric ........... PU L

41 1 CASE,Fuel Filter ...........ccc0vunne.. PU 1

42 1 STUD, Fuel Filter ...................... PU 1

43 1 ASSEMBLY, Fuel Filter Clamping Ring .. PU

44 1 ASSEMBLY, Fuel Line (Cylinder No. 1) .. BE

45 1 ASSEMBLY, Fuel Line (Cylinder No. 2) .. BE

46 1 ASSEMBLY, Fuel Line (Cylinder No. 3) .. BE

47 1 ASSEMBLY, Fuel Line (Cylinder No. 4) .. BE

48 1 ASSEMBLY, Fuel Line (Cylinder No. 5) .. BE
HH 49 1 ASSEMBLY, Fuel Line (Cylinder No. 6) .. BE
HH 50 1 CLAMP, Fuel Line, 1 and 2; 5and 6 ..... BE
HH 51 1 CLAMP, Fuel Line, 4, 5and 6 .......... - BE
HH 52 1 CLAMP, Fuel Line, 3,4, 5and 6 ......... BE
HH 53 1 ASSEMBLY, Fuel Line (Tee to lst Stage .

Filter) ..........cociiiiii ., BE DL-3080
HH 54 1 ASSEMBLY, Fuel Line (Bleeder to Valve). BE DL-3082
HH 55 1 LINE, Fuel Assembly Return to Auxiliary
Tank ....... et BE DL-3061

HH 56 2 VALVE, Line to Auxiliary Tank ........ . BE DL-3103

HH 57 2 VALVE, Fuel Line to Engine ............ BE  DL-3104
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Ref.
No.

. 58

59
60
62
63
64
65
66

72

73
74
75

POWER UNIT PE-185-B

" Quantity
1

DN bt et QD et gt et

N\o—nNo—lo-aN)

- DN

o+—X214

o0<+—X500
HH52 -

(-]

o

1 r—xﬂl

Fig. 352D. High-Pressure Lines

135. Fuel System (Cont'd)

- Description

NIPPLE, Angle Valve .................. '

LINE, Fuel Line from Tee to Tank .......

TEE, Fuel Line ............ccooo..... L.

NUT, Packing Fuel Line ................
CLIP, FuelLine ............cccovvvnnnnn.
BUSHING, Fuel Line Packing ...........
PIPE, Fuel Suction ..:..... ........ ..
ASSEMBLY, Fuel Line (Drum to Valve 5"

OD.x20 f) .............. Cereeeaen
STRAP, Fuel Tank ............ccovnnnn
CAP, Fuel Tank .......ccvvvnvinenennn.
TANK, Fuel .........coiviiviiinnnnnn..
BRACKET, Fuel Tank ..................
CAN, Fuel Gil (§ Gal)) .................
UNION, Inverted Flared Tube (Weather-

head) ...
LINE, Flexible Fuel (Weatherhead) .....
CAN, Fuel Gil (2Gal)) .................
LINE, Tee to Cylinder Head Oil ... ......

248

HH50

Mir.

BE
BE
BE
BE
BE
BE
BE

BE
BE
BE
BE
BE
BE

BE
BE
BE
BE

O<—X

T

DP-i
. DP-i
DL-
DE-
DP-



V—~SUPPLEMENTARY DATA

Quantity

aoamdom o,

HH75

135. Fuel System (Cont’'d)

Fig. 352E. Fuel Tank, Fuel Lines and Lube Oil Lines

249

Description Mir.
GASKET, Fuel Injection Nozzle . ......... BE
HOLDER, Fuel Injection Nozzle Holder . .. EX
TIP, Fuel Injection ..................... EX
NOZZLE, Fuel Injection Nozzle and Holder
Assembly (Includes HH 77 and 78) . EX .
CAPSCREW, 3"—16x1" .............. BE
CAPSCREW, Fuel Line Pipe Support, 1"
— 20Xl e BE 1
“CAPSCREW, Fuel Tank Bracket, %"
16X 3, it eeeans BE 1
CAPSCREW, Fuel Pllter Bracket ..... e BE 1
e%-—uues
&
e—X381 ""70—'§
HH5 X504
X
X376 X l48
X377-.@ L
A B x378 J—
X379—£& %o
X —a X349 )
HH62 '
. % ’._x . D ({
- HHos
HH165 ’
= HH';2 HH 73 Hl'&72 —
m

TL 37010



PAR. 135

POWER UNIT PE-185-B

TM 11-925-B

Ret.
No. Quantity
X 154 4
X 201 2
X 207 12
X 214 5
X 243 6
X 336 1
X 338 2
X 340 1
X 348 7
X 349 2
X 352 6
X 376 "2
X 377 2
X 379 1
X 380 1
X 381 1
X 393 4
X 500 9
X 502 33
X 504 4
X 752 2
* 2
* 1
* 1
* 1
* 1
* 1
* 8
* 1
* 1
* 1
* 1
* 1
* 2
* 1
* 4
* 1
* 1
* 1

* Not Illustrated.

135. Fuel System (Cont’d)

Description

CAPSCREW, Fuel Tank Strap, 14"—

13x 134" it
NUT, Fuel Tank Strap ..................
NUT, Fuel Injection Nozzle Stud . ........
NUT, Fuel Line Clamp Capscrew, 14"—20
NUT, Fuel Filter Bracket ................
CONNECTOR, Oil Line to Excello Pump,

A 4 1 - -
ELBOW, 14" ...
TEE, Three Way Oil Line ...............
CONNECTOR, Flared 34" Tube, Fuel Line.
CONNECTOR, Flared 14" Tube .........
ELBOW ... .ciiiiiiiiiinrennonannanes
BUSHING, Pipe, 34" x%" .............0.
ELBOW, Pipe, 15" ....civiieiiinennnnn.
TEE, Pipe, 14" .ottt
NIPPLE, Pipe, 14 x2" .........cvvninnen,
PLUG, Square Head Brass Fuel Tank

Drain, 38" ...coiiiiiiiiiiiiiennns
BUSHING, Reducing 3" x1," ...........
LOCKWASHER, Fuel Line Clamp, 14" ...
LOCKWASHER, 3" ............ eeeeeen
LOCKWASHER, Strap Capscrew, 15" ...

KEY, Fuel Pump Driven Gear, No. 3—

L 3 S
CLAMP, Fuel Line Pipe ................

CLIP, Fuelline ........................
VALVE, Fuel Filter (1st Stage) ..........

GASKET, Fuel Filter Head (1st Stage) ...

GASKET, Fuel Filter Adapter (1st Stage) .
SUPPORT, Oil Line ....................
PLUG, Oil LineCork ...................
RESTRICTOR, Tee .to Excello Oil Line

Connector ......... Pereeeareeenaaas
RESTRICTOR, Tee to Cylinder Head Oil

Line ...ttt e
CLIP, Tee to Cylinder Head Oil Line ....
NUT, Tee to Cylinder Head Oil Line ... ..
SLEEVE, Tee to Cylinder Head Oil Line ..
BUSHING, Reducing, Fuel Line 34" Stand-

ard x 16" Long ............. s
SUPPORT, Fuel Line Pipe ..............
BUSHING, Reducing 3" x 14" ....... e
BUSHING, Reducing %" x 18" ...........
TEE, 2 Way, Return Line to Fuel Tank ...
NIPPLE, Close, 14" Brass ...............

250

Mir.

BE
BE
BE
BE
BE

BE
BE
BE
BE
BE
BE
BE
BE
BE

BE

BE
BE
BE
BE
BE

BE
BE
BE
PU
PU
PU
BE
BE

BE

BE
BE
BE
BE

BE
BE
BE
BE
BE
BE

Symbol

106342
102635
103026
109084
117062

114626
114632
114635
118750
118752
118755
120322
144130
114635
114794

112304
119928
103319
103321
103323

106749
DL-3194
PA-335
PR-7381
PR-13291
PR-18157
DL-3205
DL-3252

DE-5577

DE-5603C
RSE-289
114627
114628

120322
DL-3050
119928
144050
118760
144591



TM 11-925-B V—SUPPLEMENTARY DATA PAR. 136

136. Lubricating System (External) *

Ref.

No Quantity Description Mtr. Symbol

IL 1 1 HANDLE, Lube Oil Filter ............... CU CU-F-136
LL 2 1 NUT, Lube Oil Filter Gland ............. CuU CU-F-1258
LL 3 1 PACKING, Lube Oil Filter Gland ........ Cu CU-1334-8
-LL 4 1 FOLLOWER, Lube Oil Filter Gland ...... CuU CU-F-745
LL 5 1 PLUG, Lube Oil Filter Vent ............. Cu 103883

LL 6 2 NUT, Lube Oil Filter Bracket . .......... CuU 113106

LL 7 1 BRACKET, Lube Oil Filter .............. "~ CU 1212

LL 8 1 HEAD, Lube Oil Filter .................. CuU CU-7001

LL 9 1 GASKET, Lube Oil Filter Head .......... Cu ‘CU-8262
LL 10 1 ASSEMBLY, Lube Oil Filter Cartridge ... CU DE-5690

LL 11 2. WASHER, Lube Oil Filter Cartridge Screw Cu CU-B-112
LL 12 2 SCREW, Lube Oil Filter Cartridge ....... CuU 101076

LL 13 1 SUMP, Lube OQil Filter .................. . CU CU-6944-U
LL 14 2 LOCKWASHER, Filter Bracket Screw .... CuU 106498

LL 15 2 SCREW, Lube Oil Filter Bracket ........ Cu 100677

LL 16 8 SCREW, Lube Oil Filter Sump .......... CuU CU-5055
LL 17 1 FILTER, Lube Oil (Cuno) ............... CuU DE-56590
LL 18 2 REDUCER, Lube Oil Line ............ .. BE PA-110

LL 19 1 " ASSEMBLY, Oil Line (Cuno to DeLuxe) .. BE DL-3051

LL 20 1 - ASSEMBLY, Oil Line (DeLuxe to Cuno) .. BE DL-3054

LL 21 1 GASKET Lube Oil Filter Case Side ...... BE DE-40835
LL 22 1 SPACER, Lube Oil Filter ............... BE DE-40867
LL 23 1 GASKET, Lube OQil Filter (Filter Side) .... . BE DE-40834
LL 24 1 ASSEMBLY, Lube Oil Filter (DeLuxe) .... DX - DE-40817
LL 25 1 ASSEMBLY, Lube Oil Filter Relief Valve . DX DX-JCUS-32-34
LL 26 1 GASKET, Lube Oil Filter Metal ....... . DX DX-JCUS-31
LL 27 1 COVER, Lube Oil Filter ................ DX , DX-SD-21
LL 28 1 GASKET, Lube Oil Filter Cover ......... ’ DX DE-51710
LL 29 1 CAP, Lube Oil Filter Perforated ......... DX DX-SD-24
LL 30 1 LOCKNUT, Lube Oil Filter Perforated Cap DX DX-JCUS-41
LL 31 1 ASSEMBLY, Lube Oil Filter Cartridge ... DX DE-51305
LL 32 1 TUBE, Center Assembly ................ DX DX-SS-36-37
LL 33 1 GASKET, Center Tube ................. DX DX-CS-51
LL 34 1 ASSEMBLY, Lube Oil Filter Body and Base DX DX-SSB-42-38
LL 35 -1 GASKET, Base Drain Plug .......... e DX DX-CS-52
LL 36 1 PLUG, Base Drain ..................... DX DX-CS-50
LL 37 1 PIPE, Lube Oil Filler ................... BE DL-3117

LL 33 1 ADAPTOR, Temperature Gauge ........ BE DE-51443
LL 39 1 CONNECTOR, Lube Oil Line ............ - BE 128141

X 120 4 CAPSCREW, Lube Oil Filter ............ BE 100138

X 147 2 CAPSCREW, Lube Oil Filter, 34"—16 x 3;" BE 106329

X 303 1 PLUG, Lube Oil Filter Sump Drain, 15" .. BE 103868

X 349 1 CONNECTOR, Lube Oil Line ........... BE 118752

X 352 3 ELBOW, Lube Oil Line ................. BE 118757

X 502 6 LOCKWASHER, Filter Capscrew, 33" .... BE 103321

* See Page 249 for External Line to Fuel Pump and Rocker Arms.
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136 . POWER UNIT PE-185-B

LL10 Kis LL37—
o=-LL1 L L
1~-1L12
LL31-
L3 - -
's ' . '
b 1-0';}4
©us
L5
' / LL33—
L we
LL14 LL34—
"'X3 L7
xsoz-—o i
X120 ‘

Fig. 353. Lube Oil Filters
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TM 11-925-B V—SUPPLEMENTARY DATA PAR. 137
137. Battery and Wiring Harness Assembly
Ref.
No. Quantity Description Mir. Symbol
PP 1 1 BOLT, Battery Clamp Carriage, 33 "—
16x11” ..... e BE 119405
PP 2 1 CLAMP, Battery Hold Down End—Center. BE DP-2749
PP 3 2 BATTERY (Includes PP 9) .............. GLU DL-3193
PP 4 2 ASSEMBLY, Battery Hold Down Clamp—
Ends ...t BE DL-3102
PP § 2 SPACER, Battery Hold Down Clamp ..... BE DP-2923
PP 6 -2 BOLT, Battery Clamp Carriage, 34—
16x10” ... ... -BE 119400
PP 7 6 SPACER, Battery Box .................. BE DP-2626
* 2 CLIP, Battery Carriage ............ e BE DE-42479
PP 8 1 LEDGE, Battery Side .,................. BE DL-3150
PP 9 1 ASSEMBLY, Wiring Harness (Battery) (In-
cludes next 3 Items) ................ BE DL-3151
PP 10 1 CABLE, Magnetic Switch to Starter—
No. 0 with Terminal .............. BE DP-2863
PP 11 1 CABLE, Battery Jumper—No. 0 with -
Terminals ........................ BE DP-2862
PP 12 1 CABLE. Battery Ground—No 0 with
Terminals ..... .................. BE DP-2864
PP 13 1 ASSEMBLY, Wiring Harness (Includes
next S9items) ...................... BE DL-3148
PP 14 1 CABLE, Ammeter to Voltage Regulator
Terminal—No. 12 x 82" Armored . BE , DL-3136
* 1 TERMINAL, Ammeter to Voltage Regu-
lator ...l BE PA-302
* 1 TERMINAL, Ammeter to Voltage Regu-
lator ........ .. ... i, BE PA-301
* 2 SLEEVE, Ammeter to Voltage Regu-
lator Terminal Cable Rubber ...... BE DL-3139
PP 15 1 CABLE, Magnetic Switch to Starter—
No. 0x13" ... i, BE DP-2975
* 1 TERMINAL, Magnetic Switch to Starter
Cable .....coiieiiiiiiinnnnnnn. BE DE-55547
* 1 TERMINAL, Magnetic Switch to Starter
Cable .......cccivviiiiiiiiiin., BE PA-458
PP 16 1 CABLE, Heater Switch to Starter Switch
—No. 12 x 51" Armored .......... BE DL-3137
* 1 TERMINAL, Heater Switch to Starter
Switch Cable .................... BE PA-301
* 1 TERMINAL, Heater Switch to Starter
- Switch Cable .................... BE PA-303
* 2 SLEEVE, Heater Switch to Starter .
Switch Cable Terminal Rubber . ... BE DL-3139
PP 17 1 CABLE, Magnetic Switch to Ground—
No. 12x 5" Armored .............. BE DL-3138

* Not Illustrated.
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PP6
!
PP8
o ., TL 3701
Fig. 354. Battery and Mounting Frame
137. Battery and Wiring Harness Assembly (Cont’d)
" Ref. _
No. Quantity Description Mir.® Sy
* 1 TERMINAL, Magnetic Switch to Ground : :
. Cable ......cciiiiiiirirenneennes BE PA-
* 1 TERMINAL, Magnetic Switch to Ground '
C Cable ....ioviviiiininnnannnnnnns BE PA.
* 2 SLEEVE, Magnetic Switch to Ground .
: Cable Terminal Rubber ........... BE DL-
PP 18 1 ' WIRE, Voltage Regulator 4-Terminal to :
Ground Band—34" x 4" Radio Shield BE DP-
" 2 TERMINAL, Voltage Regulator -Termi-
. nal to Ground Band .............. BE PA:
PP 19 "1 ASSEMBLY, Voltage Regulator to Gener- '
: ator Wiring (Includes next 10 items) .. BE DL-
PP 20 -1 CABLE, Voltage Regulator to Generator
F+4 Terminal No. 12 x 8" Armored .. BE DL-
* ‘ 2 TERMINAL, Voltage Regulator to Gener-
- ator F4 Terminal Cable ....... N BE PA-
* 2 . SLEEVE, Voltage Regulator to Genet-
: ator F4 Terminal Cable Terminal
Rubber ..........c........ eeeean BE “DL-¢
PP 21 1 CABLE, Voltage Regulator to Generator .
: G+ Terminal No. 12-x 10" Armored. BE DL-¢

* Not Illustrated.
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Ref.
No. ‘

925-B

V—SUPPLEMENTARY DATA

PP9
/\

Quantity

2

2

1

* Not Illustrated.

Plg 355. Wiring Harness Assembly

Battery and Wiring Harness Assembly (Cont'd)

Description

TERMINAL, Voltage Regulator to Gen-
erator G+ Terminal Cable ........
SLEEVE, Voltage Regulator to Gener-
ator G— Terminal Rubber ........
CABLE, Voltage Regulator to Generator
G+ Terminal No. 12 x 12" Armored
TERMINAL, Voltage Regulator to Gen-
erator G— Terminal Cable ........
SLEEVE, Voltage Regulator to Gener-
ator G— Terminal Cable Rubber ..
CLIP, Voltage Regulator to Generator
Wire Support ....................

CABLE, Heater watch to. Ammeter—No.

12x10” Armored ...................

TERMINAL, Heater Svntch to Ammeter

Cable .......covviiiviiiiiiniin,

TERMINAL, Heater watch to Ammeter

Cable ....covviiiiiiiiiiiiiinienens
SWITCH, Heater Switch to Ammeter
Cable Terminal Rubber .............

255
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Mtr.

BE

BE

BE

BE

BE

BE

BE

BE

BE

BE

Symbol

PA-302
DL-3139
DL-3134
PA-301
DL-3139
DL-3196
DL-3204
PA-301
PA-302

DL-3139
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137. Battery and Wiring Harness Assembly (Cont'd)
Ret. .
No. Quantity Description Mir, Symbol
PP 24 1 CABLE, Starting Switch to Magnetic
Switch—12 x 65” Armored . .......... BE 'DL-3135
* 2 TERMINAL, Starting Switch to Magnetic
Switch Cable ...................... BE PA-301
* 2 SLEEVE, Starting Switch to Magnetic
Switch Cable Terminal Rubber ...... BE DL-3139
PP 25 5 WIRE, Terminal Block to Light Socket—
No. 14 x4” Stranded ................ BE DL-3141
* 5 TERMINAL, Terminal Block to Light Socket
‘ Wire ..ottt e BE DP-2791
PP 26 1 WIRE, Terminal Block to Light Socket—
No. 14 x 6" Stranded . ..... P BE DL-3140
. 1 TERMINAL, Terminal Block to Light Socket
Wire ...ciiiii ittt e BE DP-2791
PP 27 1 WIRE, Terminal Block No. 3 to Water Tem-
perature Gauge Terminal No. 1—No.
' 14x36” Stranded ................... BE DL-3145
* 2 TERMINAL, forabove .................. BE DP-2791
PP 28 1 WIRE, Terminal Block No. 6 to Water Tem-
perature Gauge Terminal No. 3—No.
14x36” Stranded ................... BE DL-3146
* 2 TERMINAL, forabove .................. BE DP-2791
PP 29 1 WIRE, Jumper from Oil Pressure to Water
Temperature Gauge Terminal No. 3—
No. 14x 26" Stranded ............... BE DL-3203
* 2 TERMINAL, for above ..... e BE DP-2791
PP 30 2 WIRE, Terminal Block No. 5 and No. 6
to Generator Panel—No. 14 x50”
Stranded ............... ... ..., BE DL-3144
* 4 TERMINAL, forabove .................. BE DP-2791
PP 31 1 WIRE, Jumper Oil Pressure Gauge to
Water Temperature Gauge No. 2 Ter-
minal—No. 14 x 26" Stranded ........ BE DL-3143
* 2 TERMINAL, forabove .................. BE DP-2791
PP 32 1 WIRE, Terminal Block No. 1 Terminal to
: Oil Pressure Gauge Terminal No. 2— ’
No. 14x 36" Stranded .............. BE DL-3201
* 2 TERMINAL, forabove .................. BE DP-2791
PP 33 2 WIRE, Howler to Terminal Block No. 2 and
" No. 5—No. 14 x 30" Stranded ........ BE DL-3142
* 4 TERMINAL, Howler to Terminal Block No.
2and No. SWire ...............cuuun BE DP-2791
PP34 1 WIRE, Terminal Block No. 4 to Oil Pres-
sure Gauge Terminal No. l—No 14 x
36" Stranded ................ ..... .BE DL-3202
* 2 BE DP-2791

* Not Illustrated.

TERMINAL, forabove ..................
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QQ 10
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QQ 16
QQ 17
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1
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1
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Fig. 356. Battery Charging Generatbr

138. Battery Generating System

‘e

Description‘ : Mtr.
GASKET, Generator and Adaptor ....... BE
ADAPTOR, Generator .................. BE
GEAR, Generator Drive ................ BE
NUT, Generator Drive Shaft Gear ....... BE
WASHER, Generator Gear ............. BE
KEY, Generator Gear .................. BE
GENERATOR (LN-2286-G), 24-volt ...... LN
STUD, Generator Adaptor ............. . BE

SCREW, Generator Bearing—-Commutator
End ... .. i i LN

RETAINER, Generator Beanng—Commu-
tator End (Outer) ..................
GASKET, Generator Becmng Retamer——
Commutator End (OQuter) ............
HOUSING, Genercttor——Commutator End
ASSEMBLY, Generator Brush (Not serv-
iced as Assembly) ....... e
SCREW, Generator Brush Opening Band . -
NUT, Generator Brush Opening Band:
Screw ............... s |
BAND, Generator Brush Opening . .......
RING, Generator Field .................
HOUSING, Generator—Drive End .......
GASKET, Generator. Bearing Retainer . ..
GASKET, Generator Housing Screw—
DriveEnd ...........ccooiviiin...

g

B

2 EEEEE E

~ 'LN-6539
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QQ3'| —_— o.&
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QQls

-*

o Gash boa

QQ34 QQ32 'QQ33.

Ref. -
No. . Quantity
* 4
QQ 21 1
QQ 22 4
QQ 23 4
24
25
26 1
1
1
"1
1
llustrated.

r

MW Qg9 Q028 @ . 4
N

QQ37 QQ38

! e«—m}oov Qq19

QQ45

'QQ33— .AQQQ 32

Fig. 357. Generator Exploded
138. Battery Generating System (Cont'd)

Description

LUG, Generator Housing ...............
RETAINER, Generator Bearing ..........
WASHER, Generator Housing - Screw

Guard—Drive End ..................
LOCKWASHER, Generator Housing Screw

—DriveEnd ................... ...,
SCREW, Generator Housing—Drive End .
WASHER, Generator Bearing Retainer Felt

« RETAINER, Generator Bearing Retainer

Felt ...ttt ieinannn
THROW, Generator Bearing Oil ........
OILER, Generator—Commutator End . ...
OILER, Generator—Drive End ..........
WIRE, Generator Jumper .............. .
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1-925-B V—~SUPPLEMENTARY DATA
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QQ4 ﬁ ©-—QQ58
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Fig. 358. Field Coil and Brush Rigging
~i!iS. Battery Generating Syﬁtem (Cont’d)
Ref.
No. Quantity ‘ Description , Mir,
QQ 30 3 SCREW, Generator Bearing Retainer— ‘
Commutator End (Inner) ............ LN
QQ 31 2 SCREW, Generator Brush Holder Bracket. LN
QQ 32 2 LOCKWASHER, Generator Brush Holder
Bracket Screw . ........ciiiiineinnn LN
QQ 33 2 WASHER, Generator Brush Holder Bracket
) ‘ Screw Tabbed ...........cccvvvnn.. LN
QQ 34 4 SCREW, Generator Housing—Commuta-
. torEnd .........coiiiii i LN
QQ 35 1 BEARING, Generator—Commutator End . LN
QQ 36 1 RETAINER, Generator Bearing Retainer
, Felt—Commutator End .......... PR LN
QQ 37 1 WASHER, Generator Bearing Retainer :
) Felt—Commutator End .......... e LN
QQ 38 1 RETAINER, Generator Bearing—Commu-
tator End (Inner) ................... LN
QQ 39 1 ARMATURE, Generator .............. . LN
QQ 40 1 RETAINER, Generator Bearing Retainer
) Felt Washer ............cccovvvnn... LN
QQ 41 1 GASKET, Generator Bearing Retainer . .. LN
QQ 42 1 BEARING, Generator—Drive End ....... LN

259

Symbol

LN-5579
LN-8414

LN-2435
LN-6814

LN-5983
LN-2344

LN-5894
LN-6775

LN-7540
LN-GA16166

LN-5862
LN-7149'
LN-3640



PAR. 138 POWER UNIT PE-185-B TM 11-925-B
138. Battery Generating System (Cont’d)
Ret.
No. Quantity Description Mir. Symbol
QQ 43 1 COLLAR, Generator Shaft .............. LN LN-6042
QO 44 1 COTTER, Generator Shaft Gear Nut ... .. (No Symbol)
QQ 45 3 SCREW, Generator Bearing Retainer—
Drive End (Inner) .................. LN . LN-2376
QQ 46 1 HOLDER, Generator Brush—Left ........ LN LN-6592
QQ 47 1 HOLDER, Generator Brush Holder—Right LN LN-6591
QQ 48 1 BRACKET, Generator Brush Holder . .. ... LN LN-6555
QQ 49 1 BRUSH, Generator—Third .............. LN LN-7904
QQ 50 1 HOLDER, Generator Brush —Third ...... LN LN-6646
QQ 51 4 POLE PIECE, Generator ................ LN LN-12052
QQ 52 8 SCREW, Generator Pole Piece .......... LN - LN-6050
QQ 53 1 set COIL, Generator Field ................. LN LN-16165
QQ 54 2 SCREW, Generator Terminal ........... LN LN-2770
QQ 55 2 INSULATOR, Generator Terminal Screw . LN LN-5351
"QQ 56 2 BUSHING, Generator Terminal Screw
Insulating ............. ... ... LN LN-2330
QQ 57 2 WASHER, Generator Terminal Screw
Insulating ..........coiiiiiiinan... LN LN-2772
QQ 58 4 WASHER, Generator Terminal Screw
Guard ..ot LN LN-2524
QQ 59 4 LOCKWASHER, Generator Terminal
Screw Nut ......................... LN LN-2523
QQ 60 4 NUT, Generator Terminal Screw ........ LN LN-2771
QQ 61 2 TERMINAL, Generator ................. LN {(No Symbol)
QQ 62 1 CONDENSER, .02 MFD. ............... BE DL-3198
QQ 63 1 CONDENSER, 01 MFD. ................ BE DL-3199
QQ 64 1 CONDENSER, .1 MFD. ................ BE DL-3200
QQ 68 1 RESISTANCE, 95-Ohm ................. LN LN-12285
QQ 69, 2 SCREW ..ttt ittt ieeen s LN LN-6846
QQ 70 2 WASHER, Guard ..............c...cuuen LN LN-5291
QQ 71 2 WASHER, Insulating ................... LN LN-5896
QQ 72 2 WASHER, Insulating ....... «.ooournnn LN LN-4471
QQ 73 2 NUT .ttt ee et eieacrsnnansans LN LN-1867
QQ 74 1 BASE ..ttt teeeeaaaes LN LN-12277
QQ 75 4 SCREW ........... e tten e, LN LN-6123
QQ 76 4 LOCKWASHER ......cciiiiiiiiannnnnnns LN LN-2434
QQ 77 1 BRACKET ......cciviiiieinnnnnnennnns LN LN-7865
QQ 78 1 SPRING, Adjusting ........ .c..cvuunns LN LN-8469
QQ 79 1 SCREW, Adjusting .........ce0vvvunnnn LN LN-8336
QQ 80 1 NUT, Adjusting ........ovvuieinnnnnenn. LN LN-8465
QQ 81 1 ASSEMBLY,Lead ..............cnn.n. LN LN-12283
QQ 82 1 NUT, Adjusting ......coovvvnvennnnennnn LN LN-6826
QQ 83 1 SCREW, Adjusting ..............c..... LN LN-6835
QO 84 1 ASSEMBLY, Lead ...........ccenvnnn.. LN LN-12288
QQ 85 2 NUT ittt i eteieennaannnns LN LN-4340
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PAR. 138 POWER UNIT PE-185-B TM 11-925-B

138. Battery Generating System (Cont’'d)

Ret.
No. Quantity 'Description Mtr. Symbol
QQ 86 2 LOCKWASHER .........c.ccooennnnnn.. LN LN-2434
QQ 87 1 WASHER, Guard ..............ccuvnn.. LN LN-5291
QQ 88 1 WASHER, Insulating ................... LN LN-4471
QQ 89 1 BUSHING, Insulating .................. LN LN-8342
QQ 90 1 INSULATOR ......cciiiiiinniiiinnnnn, / LN LN-18763
QQ 91 1 ASSEMBLY,Lead ...............oiin.. LN LN-12283
QQ 92 8 NUT .. ettt it eeennns LN LN-2771
QQ 93 8 LOCKWASHER ...........coviiivinnnnn LN LN-2523
QQ 94 4 WASHER, Guard .............cccvvenn.. LN LN-2524
QQ 95 4 WASHER, Insulating ................... LN LN-4474
QQ 96 4 BUSHING, Insulating .................. LN LN-4488
QQ 97 4 INSULATOR ....cvtiiiieiinennnnnnnnen LN LN-18484
QQ 98 4 SCREW .ttt it e it i LN LN-13944
QQ 99 4 LOCKWASHER ........c..ovviiiiinnnnn. LN LN-2435
QQ 100 1 6014 -1 ; S LN LN-7860
QQ 101 1 SEAL ..ot e LN LN-6977
QQ 102 1 ASSEMBLY, Coil .........cciviinnne. LN LN-14503
QQ 103 1 RESISTANCE, 200-Ohm ................ LN LN-12284
QQ 104 2 SCREW ...ttt cie e LN LN-6138
QQ 105 2 LOCKWASHER ........ccvvivinnnnnn. LN LN-2435
QQ 106 2 WASHER, Guard .............ccvvnnn.. LN LN-9700
QQ 107 1 ASSEMBLY, Coil and Yoke . ........... LN LN-19737
QQ 108 1 ASSEMBLY, Screw ............c.uv.... . LN LN-6992
QQ 109 2 NUT ... ettt iieeenan LN LN-2525
QQ 110 2 LOCKWASHER .......oiviievivnnnnnnns LN LN-2435
QQ 111 1 - WASHER, Guard ...............ccc..... LN LN-13624
QQ 112 1 WASHER, Insulating .......... e LN LN-6113
QQ 113 1 BUSHING, Insulating .................. LN LN-6112
QQ 114 1 BUSHING, Insulating .................. LN LN-7749
QQ 115 1 ASSEMBLY, Lead ..............cuunnnn LN LN-12283
QQ 116 1 ASSEMBLY, Contact ................... LN LN-19738
QQ 117 1 ASSEMBLY,Lead ...........ccvvvvvnnn. LN LN-12283
QQ 118 1 ASSEMBLY, Armature ................. LN LN-19743
QQ 119 1 SPRING, Adjusting ............couven.. LN LN-1241
QQ 120 1 PIN . e LN LN-8079
QQ 121 2 WASHER ......civiiiiiiiiiinennnnnn.n LN LN-7493

- QQ 122 1 CONDENSER ........civivvinnnnnnnnn. LN LN-10072
QQ 123 I ASSEMBLY, Screw ...........c.ccevuvnn. LN LN-7507
QQ 124 1 NUT ..... et ettt LN LN-7107
QQ 125 1 LOCKWASHER ...........coivveiinnnn. LN LN-2523
QQ 126 1 ASSEMBLY, Armature ....... s LN LN-6902
QQ 127 1 ASSEMBLY, Lead ............. e LN LN-8333
QQ 128 1 ASSEMBLY, Panel ..................... LN LN-20816
QQ 129 1 PANEL ......oiiiiiiiiiiiiiiiiinaann, LN LN-7970
QQ 130 1 SCREW . ... ittt i LN LN-6138
QQ 131 2 LOCKWASHER .........coiiiiiivinnnnn LN LN-2435

* QQ 132 1 WASHER, Guard ...............cc..... LN LN-9700



TM 11-925-B V—~SUPPLEMENTARY DATA PAR. 138

138. Battery Generating System (Cont'd)

Ret.
No. Quantity ' . Description Mfr. Symbol
QQ 133 1 NUT o e et ees LN LN-2525
QQ 134 1 SCREW ...ttt i i LN LN-6138
QQ 135 1 LOCKWASHER ...........c.cveivnnnn.. LN LN-2435
QQ 136 2 NUT .. i eeees LN LN-2525
QQ 137 2 SCREW ... . it iiieeeannn, LN LN-6138
QQ 138 2 LOCKWASHER ...........covvvnnnnen. LN LN-2435
QQ 139 2 WASHER, Guard ...................... LN LN-9700
QQ 140 4 NUT .ttt eeeeienann LN LN-2525
QQ 141 1 ASSEMBLY, Lead ..........ccociint. LN LN-12283
QQ 142 1 ASSEMBLY, Lead ........ e LN LN-12288
QQ 143 1 SCREW ... . ittt iiannnnnns LN LN-6138
QQ 144 1 WASHER, Guard ...................... LN LN-9700
QQ 145 2 L0 N LN LN-2525
QQ 146 1 ASSEMBLY, Lead ..................... LN LN-12283
QQ 147 2 SCREW .......cciiiiiiininnn.. P LN LN-6138
QQ 148 2 LOCKWASHER ..........c.ciiiinnnn. LN LN-2435
QQ 149 4 NUT . i it o LN LN-2525
QQ 150 1 BRACKET, Voltage Regulator ........... BE DE-42602
QQ 151 1 REGULATOR, Voliage (LN-2286R) ....... LN DE-42831
QQ 152 3 DAMPENER, Voltage Regulator Vibration LN DL-1151
QQ 153 1 CLIP, Generator Wire Tube ............. LN DE-62056
X 146 4 CAPSCREW, Bracket, 5, "—18x 135" .... - BE 106327
X 236 3 NUT, Generator Stud .................. BE 117050
X 241 6 NUT, Voltage Regulator Dampener . ..... BE 117060
X 242 4 NUT, Bracket, 816"—18 ................. BE 117061
X 500 6 LOCKWASHER, Dampener Capscrew . .. BE 103319
X 501 4 LOCKWASHER, Bracket, 3¢ ........... BE 103320
X 503 3 LOCKWASHER, Generator Stud ........ BE 103322
X 550 1 WASHER, Regulator Wire Clip Flat ..... BE 103339

* 4 LUG, Generator Housing Screw Field—

DriveEnd .......................... LN LN-6020

* 3 LOCKWASHER, Voltage Regulator ...... BE 103119

* 3 CAPSCREW, Voltage Regulator ......... BE 106320

" 3 NUT, Voltage Regulator ................ BE 109084
* Not Illustrated.
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Fig. 360. Starting Motor and Magnetic Switch with Starting Motor Exploded

N 139. Starting System

Ref. '
No. Quantity Description Mir.
SS1 1 ASSEMBLY, Starting Motor ............. LN
SS 2 2 PLUG, Starter Housing (Bendix Drive End) LN
SS 3 1 BUSHING, Starter Housing (Bendix Drive
End) (.iiiiiiiiiiiiiiiiianaaees LN
SS 4 1 HOUSING, Starter Bendix (vmh Bushmg) LN
SS § 1 BUSHING, Starter Housing (Drive End) . LN
' SS 6 1 HOUSING, Starter Drive End ........... LN
SS 7 1 ASSEMBLY, Starter Field Coil .......... LN
SS 8 1 LN

SCREW, Starter Terminal ..............
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V—SUPPLEMENTARY DATA

PAR. 139

Ref.
No.

SS
SS
SS
SS
SS
SS
SS

'SS

SS
SS
SS
SS

9

10
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13
14
15
16
17
18
19

20 -

SS 21

SS
SS
Ss
SS

SS

SS

22
23
24
25

26

27

SS 28

SS

SS

29

30

SS 31

SS
SS
SS
SS

Ss

32
33
34
35

36

SS 37

SS
SS

38
39

SS 40
SS 41
SS 42

SS 43

SS

44

SS 45
SS 46
SS 47

Quantity

— 00 W et e = D) = = D) DN

P — —— N N

©

—
D O O = [e<]

B e e =

DO B et

139. Starting System (Cont’'d)

Description

LOCKWASHER Starter Terminal Screw .
TERMINAL, Starter .........ccovevvnnnn.

WASHER, Starter Terminal Insulating ...
INSULATOR, Starter Terminal Screw ..
BUSHING, Starter Terminal Screw ......
BAND, Starter Brush Opening ..........
RING, Starter Field (not sold separately).
PIECE, Starter Pole (not sold separately).
SCREW, Pole Piece .............c.......
RIGGING, Starter Brush (complete less
Brushes) ..........ccciiiiiviiiii...
NUT, Starter Brush Opening Band Screw.
SCREW, Starter Brush Opening Band ...
WASHER, Starter Brush Rigging Insulation
HOUSING, Starter with Bushing (Commu-
tator End) ........... .. ..o,
BUSHING, Starter Housing (Commutator
End) ... ...,
CAP, Starter Dust (Commutator End) ....
SCREW, Starter Housing (Drive End) ...
LOCKWASHER, Starter Housing Screw
(Drive End) ...........ccviviiinn...
WASHER, Starter Housing Screw Tabbed
. (Drive End) ............ ol

SCREW, Starter Brush Rigging Lock Plate
LOCKWASHER, Starter Brush Rigging
Lock Plate Screw ...................
LOCK PLATE, Starter Brush Rigging .
ASSEMBLY, Starter Brush Holder .......
JUMPER, Starter Brush Holder ..........
JUMPER, Starter Grounding ............
CUP, Commutator End Oil ...........
WICK, Starter Qil Felt .................
SCREW, Starter Housing (Commutator
End) ... ...,
SWITCH, Magnetic (27-MS-24) .........
CORE ...ttt it
COL ..... T

EEEEEE EEEEEEE EEEEE E EEE E EEEE EEEEEEEEEEEE §

.......

LN-5289
LN-2433
LN-6110
LN-3852
LN-13728
LN-5354
LN-5230
LN-16291

-------

.......

LN-16255
LN-5955
LN-3255
LN-13731

LN-19083

LN-12335
LN-18256
LN-13743

LN-2523

LN-7506
LN-12834
LN-MA-20046
LN-16238
LN-5983

LN-2435

LN-19858
LN-18866
LN-16281
LN-19086

.......

LN-19586

LN-2675
DE-50922
LN-12346
LN-5767
LN-6150
LN-6149
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. Quantity

S$S65

$S66
$S67
S§S68
§$569

"~ §§70
S§S71
b

2

2
4
4
2
2

§S72
SS73

139. Starting System (Cont’'d)

Description

TERMINAL, Wire
SCREW, Terminal
NUT ............
LOCKWASHER ..
WASHER, Guard

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

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

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

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

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

WASHER, Insulating ...................

Fig. 361.
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Magnetic Switch
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