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RESTRICTED. DISSEMINATION OF RESTRICTED MATTER .

No person is entitled solely by virtue of his grade or position to knowledge or

possession of classified matter. Such matter is entrusted only to those individuals

whose official duties require such knowledge or possession. ( See also paragraph

23b, AR 380-5, 15 March 1944. )
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DESTRUCTION NOTICE

WHY -To prevent the enemy from using or salvaging this equipment for his

own benefit.

WHEN-When ordered by your commander.

HOW -1 . Smash-Use sledges, axes, handaxes, pickaxes, hammers, crowbars ,

heavy tools.

2. Cut-Use axes, handaxes, machetes .

3. Burn-Use gasoline, kerosene, oil flame throwers , incendiary

grenades.

4. Explosives-Use firearms, grenades, TNT .

5. Disposal-Bury in slit trenches, foxholes, other holes. Throw in

streams . Scatter.

USE ANYTHING IMMEDIATELY AVAILABLE

FOR DESTRuction of THIS EQUIPMENT.

WHAT-1 . Smash-Cylinder head, cylinder, spark plugs, magneto, carburetor,

generator, gas tank, battery, meters, and gauges.

2. Cut-All connecting wires and cables.

3. Burn-Instruction books, canvas cover, and shipping case.

4. Bend-Base, housing, control cabinet, etc.

5. Bury or scatter-Any or all of the above pieces after breaking.

DESTROY EVERYTHING
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SAFETY NOTICE

1. DO NOT ATTEMPT ADJUSTMENTS OR CHANGES ON WIRING WHILE POWER

UNIT PU-58/G IS IN OPERATION, OR WHILE BATTERY IS CONNECTED.

THIS UNIT GENERATES HIGH VOLTAGE. SEVERE AND POSSIBLY FATAL

SHOCKS MAY BE ENCOUNTERED, ESPECIALLY WHEN POWER UNIT IS

OPERATING ON WET OR DAMP GROUND .

2. SUFFICIENT AND PROPER VENTILATION MUST BE PROVIDED, IF THE POWER

UNIT IS OPERATED IN A CONFINED SPACE. EXHAUST GASES PRODUCED

ARE POISONOUS, AND EXCESSIVE INHALATIONS MAY RESULT IN SEVERE

SICKNESS OR DEATH.

3. DO NOT SERVICE WITH GASOLINE WHILE POWER UNIT IS RUNNING OR IF

A RADIO TRANSMITTER IS OPERATING IN CLOSE PROXIMITY TO POWER

UNIT.

4. OPERATOR SHOULD OBSERVE EVERY STANDARD REGULATION WHILE

OPERATING THIS POWER UNIT.

5. STOP THE UNIT BEFORE REMOVING THE GASOLINE TANK FILLER CAP.

AVOID SPILLING GASOLINE ON A HOT ENGINE.

NOTE

IF THIS POWER UNIT IS USED FOR EMERGENCY SERVICE, IT WILL BE OPER-

ATED NOT LESS THAN ONE HOUR EACH WEEK CARRYING THE FULL CON-

NECTED LOAD.
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RESTRICTED

PART ONE

INTRODUCTION

SECTION I

DESCRIPTION OF POWER UNIT PU-58/G

1. GENERAL.

Power Unit PU-58/G (figs. 2 and 3) is a com-

plete, 120/240-volt, 60-cycle, electric generat-

ing plant. It consists of an engine and a

generator with the necessary accessories and

controls, all mounted in a metal housing ( fig. 1)

which serves also as a skid frame.

a. Capacity. The rated capacity of the

power unit is 5 kilowatts (kw) at unity power

factor and 6.25 kilovolt-amperes (kva) at 80

percent power factor.

b. Engine. The engine (figs. 4 and 5) is of

the four-cyclinder, four-cycle, L-head, water-

cooled, automotive type, and is designed to

operate on regular gasoline of 60 to 70 octane.

2. PERFORMANCE CHARACTERISTICS.

a. The following table is for 120-volt output.

Approximate

load

It furnishes the power which drives the main

generator to which it is direct-connected. It

also drives certain necessary accessory equip-

ment. The engine is rated 22 horsepower at

normal operating speed at 1,200 revolutions-

per-minute (rpm) .

c. Generator. The alternating-current (a-c)

generator (figs . 2 and 3) supplies single-phase

ac at 60 cycles. The voltage may be either 120

or 240, the change from one standard voltage

to the other being made by changing jumper

connections at the terminal block mounted on

the rear of the control panel. The generator is

designed to operate with a full load tempera-

ture rise of less than 40° C.

80% Power Factor

KVA

Light

1/4

1/2

3/4

Full

Maximum 125%

100% Power Factor

Volts Amperes Kilowatts Amperes

Frequency

(cycles)

123 4.1 0.50 5.1 0.63 60.3

123 10.2 1.25 12.7 1.56 60.3

122 20.5 2.50 25.6 3.13 60.2

121 31.0 3.75 38.7 4.68 60.1

120 41.6 5.00 52.0 6.25 60.0

118 53.0 6.25 70.5 8.32 59.8

b. The following table is for 240-volt output.

100% Power Factor 80% Power Factor

Approximate Frequency

load Volts Amperes Kilowatts Amperes KVA (cycles)

Light 246 2.0 0.49 2.5 0.63 60.3

1/4 245 5.1 1.25 6.3 1.56 60.3

1/2 244 10.25

3/4 242 15.5

Full 240 20.8

Maximum125% 236 26.5

2.54 12.8 3.18 60.2

3.75 19.3 4.69 60.1

5.00 26.0 6.25 60.0

6.25 35.3 8.32 59.8
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3. TABLE OF CONDENSED SPECIFICATIONS.

Engine ... Willys Overland Motors.

Model MB Cycle . 4.•
..

Type of cylinder head

Number of cylinders

Valve arrangement

block.

Bore 3-1/8"...

...

...

...4.

Stroke

L.

...

Intake valve ... Aluminum industries (Rich

Mfg . SAE No. 3140) .

Stem diam 0.373", lift ... 0.3594".

Stem to guide clearance

0.00325" .

• 0.0015" to

Rich Mfg. (Chrome

Stem diam 0.3725", lift ... 0.3594"....

• Vertical valve-in- Exhaust valve

nickel) .

4-3/8" .

134.2 cu. in.

• 15.63 .

Cylinder head ... Cast iron.

Piston displacement

Taxable horsepower

Compression ratio

At cranking speed

..

...

6.48 to 1.

Standard compression pressure (pounds)

111 @ 185.

Engine operating speed ... 1200 rpm.

Horsepower . .. 22 at 1200 rpm.

Piston Aluminum LO-EX lyanite.

Wrist pin ... Carbon manganese steel.

...

13/16" diam x 2-25/32" (.8117-.8119) .

Compression rings (2 per piston) 3/32"

(0.0925"-0.0935") .

...

...

Oil ring ( 1 per piston) 3/16" (0.1860"-

0.1865") .

...Maximum wall thickness 0.135"-0.145".

Maximum wall thickness . . . 0.130"-0.140″ .

Spark plug Champion C-10-S....

Main bearing

0.001" clearance.

Stem to guide clearance

0.00375".

0.002" to

Tappet clearance for valve timing ... 0.020" .

Operating tappet clearance (cold) intake ...

0.014", exhaust 0.014" .

Lubrication system pressure • • Planetary

gear type pump.

Type of cooling

pump.

Air cleaner

Fan belt centrifugal

Oil filter Purolater model No. 27078....

.. Oil bath type.

refill ... 4Crankcase oil, dry 5 quarts, refill

quarts.

Fuel tank capacity 10-1/2 gal ....

Cooling system capacity 14 quarts....

Fuel feed A-c camshaft pump model AF.•

Carburetor Carter model WO-450-S

Steel back babbitt-slip in-
1-1/8" down-draft.

Journal diam No. 1 ... 2.3340″x1.920" and

length No. 2 2.3340″x1.8125" .

(front bearing takes thrust) No. 3

2.3340"x1.75" .

Rod lower bearing Steel back babbitt.

Clearance 0.0008" to 0.0023".

End play 0.005" to 0.009".

Timing chain

pitch .

47 link belt 1" with 1/2"

4. TABLE OF MAJOR COMPONENTS.

•

Battery 6 volts. Ampere hours 100.

Ignition ... Autolite model IGC-4705.

A-c generator

10000-36 .

O'Keefe & Merritt No.

Rating 6.25 kva at 80% power factor

120/240 volts, 60 cycles at 1200 rpm.

Dc, 1-1/4"x1/2"x1-1/4 " .

General brushes

Generator bearing

...

Ac, 7/8"x1/4"x1-1/8"

Hoover No. 7306 .

Quan Name

Width

(in.)

Length

(in.)

Height

(in.)

Weight (dry)

(lb)

1 Power Unit PU-58/G 28-1/4 69-1/4 41 1586

1 Engine with accessories 22-1/2 27 30-1/2 413

1 Generator with adaptor ring 19 29-3/4 19-1/2 564

1 Radiator assembly 20 8-1/2 23-1/2 35

1 Battery 7 10 9 48

1 Fuel tank 11-3/4 24-1/2 14 20

1 Tool box 8-1/4 22-1/4 6-1/4 11

1
Control panel assembly 20-1/4 5-1/2 16-1/2 31

1
Auxiliary control assembly 9-1/2 24-1/4 8 30

1 Housing and skid base 28-1/4 69-1/4 41 434

3
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5. DESCRIPTION OF MAJOR COMPONENTS.

Power Unit PU-58/G consists of the follow-

ing major components :

a. Engine. The engine is of the four-

cylinder, four-cycle, L-head, water-cooled ,

automotive type, and is designed to operate

on regular gasoline of 60 to 70 octane. It

furnishes the power which drives the main gen-

erator to which it is direct-connected. It also

drives certain necessary accessory equipment.

The engine is rated 22 horsepower at normal

operating speed of 1,200 rpm.

( 1 ) IGNITION SYSTEM. A battery ignition

system is used. An ignition unit is mounted on

the left side of the engine and is driven through

a shaft by a gear on the camshaft. This unit

includes the breaker mechanism, capacitor,

high-tension distributor, and ignition coil. A

metal shield encloses the distributor to reduce

radio interference . Shielded aircraft-type spark

plugs are used (figs. 10 and 13) .

(2) FUEL SYSTEM. The fuel supply system

includes a 10-1/2 gallon fuel tank mounted over

the main generator, a diaphragm type fuel

pump, and a down-draft type carburetor fitted

with an automatic electric choke . A fuel filter

screen , glass sediment bowl, and shut-off valve

are mounted under the fuel tank. This shut-

off valve is a two-way type which permits the

carburetor fuel feed line to be connected either

to the main fuel tank or to the auxiliary fuel

tank, as desired. An air cleaner cleans the air

which enters the carburetor intake.

(3 ) SIX-VOLT BATTERY SYSTEM. A belt..

driven charging generator supplies current to

recharge the 6-volt storage battery. This

generator also supplies current to the ignition

system and to certain control circuits while the

plant is in operation. The storage battery sup-

plies power for electric cranking, automatic

choking, and ignition during the starting

period. A combination voltage-regulator and

reverse-current relay controls the charging

rate.

(4) COOLING SYSTEM. The water cooling

system includes an automotive type radiator,

fan and pump. The fan is mounted on the

extended pump shaft and both fan and pump

are driven by a V-belt from a pulley on the

engine crankshaft. Cooling air is discharged

forward through the radiator. A thermostat in

the water outlet elbow at the top of the cylin-

der head controls water circulation.

(5) OILING SYSTEM. Main, connecting rod,

and camshaft bearings are lubricated by oil

pressure supplied by a gear type oil pump.

Other internal parts are spray lubricated. An

oil filter is mounted on the left side of the

engine. A bayonet type oil level gauge is mount-

ed in the oil filler pipe.

( 6) GOVERNOR. The engine governor is of

the conventional fly-weight type, driven by a

V-belt from a pulley on the crankshaft. It con-

trols the engine speed and, thus, the frequency

of the a-c generator.

(7) HOUSING. The complete engine-genera-

tor unit ( fig. 1) , with controls, is inclosed in a

steel housing mounted on a steel skid base. The

housing serves as radio shielding, helps direct

cooling air currents, and provides some pro-

tection against mechanical and other damage.

Top and side panels are removable to permit

inspection and servicing the plant. A grille at

the front end protects the radiator. The radia-

tor grille frame is drilled to permit attaching

a canvas duct to convey the heated air to the

outside of a building, if desired. The control

panel is inset at the rear end of the housing

and is protected by a hinged door.

b. Generator. The a-c generator supplies

the a-c power output of the power unit. This

generator assembly really consists of two

individual generators—the alternator, and the

exciter .

(1 ) ALTERNATOR. The alternator is at-

tached to, and supports, the rear end of the

engine. It consists of two major parts , the

revolving field and the stationary armature.

It is in the two windings of the stationary

armature that the ac is generated. These wind-

ings are connected directly to the a-c terminal

block on the control panel. One winding sup-

plies 120 volts and the other supplies 240 volts .

(2) EXCITER (figs. 28 and 29) . The exciter is

attached to the outer end of the alternator and

supplies the dc used to excite the revolving

field. An automatic voltage-regulator controls

the exciter voltage and this, in turn, controls

the alternator voltage. The revolving field of

the alternator and the revolving armature of

the exciter are mounted on the same shaft.

This shaft is driven by a steel disk connected

to the shaft and to the engine flywheel . The

rear end of the shaft is carried by a ball bear-

5
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Figure 6. Alternator frame and stator winding.

ing. A fly-wheel blower circulates cooling air.

(3) REGULATION. The output voltage of

the generator is controlled by an automatic

voltage regulator and the engine speed.

( a ) Voltage. The voltage regulator (fig. 30)

maintains the output voltage within 2 percent,

plus or minus, of the adjusted value while the

plant is in normal operation. The voltage reg-

ulator is mounted on the auxiliary control

assembly panel (fig. 27) , and the rheostat is

mounted on the main control panel (figs . 11

and 12) . A hand-operated field rheostat

mounted on the control panel may be used

instead of the automatic voltage regulator.

(b) Frequency. Frequency regulation de-

pending on the regulation of the engine speed,

is within one-half to one cycle.

c. Controls. Certain controls are used to

start and stop the power unit. Others regulate

it automatically under normal operating con-

ditions and protect it against heavy overload,

high water-temperature and low oil-pressure.

Much of the control equipment is mounted on

the control panel for convenient use. Other

controls are necessarily located at different

places on the power unit.

( 1 ) CONTROL PANEL ASSEMBLY. The

control panel assembly contains the following

equipment:

( a ) A-c voltmeter. 0-150 volt scale, indic-

ates the output voltage.

( b) Two A-c Ammeters. 0-50 ampere scale,

indicate the load amperes in each leg.

( c) Fuel Gauge. Indicates supply of fuel in

tank on the unit.

(d) Momentary Contact Switch. Lever con-

tact switch to energize fuel gauge when unit

not in operation.

( e ) Battery Charge Rate Ammeter. Indicates

the rate of battery charge and discharge.

(f) Engine Oil Pressure Gauge. Indicates

the operating pressure of the engine lubricat-

ing system.

(g) Oil Pressure Failure Indicating Light

(red) . Lights if oil pressure drops below 8

pounds per square inch.

(h) Engine Water Temperature Gauge. Indi-

7



cates the temperature within the engine water

jacket.

( i) Excess Water-Temperature Indicating

Light ( amber ) . Lights if water temperature

rises above 206° F.

( j ) Running-time Meter. Shows the total

operating hours.

( k ) Frequency Meter. Indicates the output.

frequency .

as( 1 ) Circuit Breaker . Serves
the load

switch, trips automatically when the power

unit is heavily overloaded.

( m ) Manual Voltage Control Rheostat .

Serves to regulate the output voltage of the

generator manually.

( n ) Two Panel Lamps . Illuminate the con-

trol panel .

( 0 ) Panel Light Toggle Switch. Serves to

connect the panel lamps to the battery.

( p ) Trouble-lamp Receptacles . For connect-

ing a 120-volt trouble lamp.

( q ) Start-stop Switch. Serves to start and

stop power unit.

( r ) Hand Cranking-Normal Operating Igni-

tion Switch . Serves to switch the ignition

circuit to the battery as required for hand

starting .

( s ) Voltage Regulator Rheostat . Used for

controlling the output voltage when using the

voltage regulator.

( t ) Voltage Regulator Switch . Connects the

voltage regulator into or out of the circuit.

( u ) A-c Terminal Block with Jumper Links .

Change output voltage from 120 volts to 240

volts, or vice versa.

(2) AUXILIARY CONTROL ASSEMBLY (fig .

27) . This auxiliary panel contains the follow-

ing :

( a ) Automatic Voltage-Regulator. Automati-

cally controls the a-c voltage output.

( b ) Battery Voltage Regulator. Controls

the voltage of the battery-charging circuit and

protects the generator against overload.

( c ) Relay Panel. Controls the ignition,

cranking, and automatic shut-down circuits

when the unit is operated in a normal operat-

ing condition.

( d ) Oil Pressure Safety Switch . Stops the

power unit and switches on the oil pressure

failure indicating light on the control panel if

the oil pressure drops below 8 pounds per

square inch while the plant is operating .

( e ) High Water- Temperature Switch . Stops

the power unit and switches on the excess

water-temperature indicating light on the con-

trol panel if the water temperature rises above

260° F.

( 3) MISCELLANEOUS CONTROL EQUIP-

MENT. The following control devices are

located at different places on the power unit :

( a ) Automatic Choke (fig . 4) . Chokes the

engine during the starting and warm-up

period .

( b ) Engine Governor ( fig . 4) . Regulates

the speed of the engine and the frequency of

the output voltage.

( c ) Overspeed Governor ( fig . 4) . Limits

the speed of the engine if the main governor

fails .

( d ) Heat Control Valve (fig . 4) . Diverts

hot exhaust gas to heat the intake manifold

during the warm-up period.

( e ) Crankcase Ventilator Metering Valve

(fig . 2) . Controls the flow of ventilating air

from crankcase to manifold.

( f ) Solenoid Starting Switch (fig . 5) . Serves

to connect the starting motor to the battery

during the cranking period.

( g ) Manual Choke ( fig . 3 ) . Located on the

front engine panel and permits manual choking

of the engine when hand cranking is necessary .

d. Tools and Installation Material. A list of

tools and installation material furnished with

Power Unit PU-58/G may be found in the

appendix.

1
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SECTION II

APPLICATION OF POWER UNIT

6. USE WITH OTHER EQUIPMENT.

PU-58/G

Power Unit PU-58/G is used to generate

electricity to operate radios, lights, motors, and

other appliances where power line service from

a large power station is not available or upon

failure of such power line service.

7. OUTSIDE WIRING SIZES.

When the power unit is situated away from

the equipment to be operated, consult the fol-

lowing tables for the correct wire sizes to be

used in connecting the unit to the equipment.

a. Outside Wiring, Unity Power Factor

Load, 120-volt System. The wire sizes given in

the following tables are based on B & S wire

gauge sizes.

Load in

watts

A-c
Distance in feet

amperes 100 200 300 400 500 600 700 800 900 1000

500 4.17 10 10 10 10 10 10 10 8 8 8

1000
8.34 10 10 10 8 8 6 6 6 6 4

1500
12.5 10 10 8 6 6 6 4 4 4 2

2000
16.7 10 8 6 6 4 4 4 2 2 2

3000
25.0 10 6 6 4 2 2 2 2 1 0

4000 33.4 8 6 4 2 2 1 1 0 0

5000
41.7 8 4 2 2 1 0 0

b. Outside Wiring, 80% Power Factor Load, 240-volt System.

Load in
A-c Distance in feet

watts
ampères 100 200 300 400 500 600 700 800 900 1000

1000
5.2 10 10 10 10 10 10 10 10 8 8

1500
7.8 10 10 10 10 10 8 8 8 8 6

2000
10.4 10 10 10 10 8 8 6 6 6 6

3000
15.6 10 10 8 8 6 6 6 4 4 4

4000
20.8 10 10 8 6 6 4 4 4 2 2

5000
26.0 10 8 6 4 4 2 2 2 2 1

NOTE : No. 4-0 wire is the largest size practical

for commercial use. Do not use wire smaller

than No. 10 , supported every 75 feet, for out-

side leads , because it does not have sufficient

strength to withstand bad weather conditions

although it may be large enough to carry the

electrical load.
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SECTION III

INSTALLATION AND ASSEMBLY OF

POWER UNIT PU-58/G

8. UNCRATING AND UNPACKING.

The crated power unit is completely sealed

and contains a dehydrating substance to pre-

vent moisture condensation within the unit .

Therefore do not uncrate until ready to use.

a. Procedure. Remove the metal band which

fastens the treated paper on the top of the

crate. Remove this paper from the top edges.

Remove the metal straps from the corners and

around the bottom. Remove the top and ends

from the crate, then remove the two sides. Cut

the cord and remove special wrapping by open-

ing seams. Remove the cardboard cover. The

power unit may then be lifted from its wooden

base by removing the square nuts from the six

studs protruding through the skid base.

b. Accessories. Remove silica jel plugs from

cylinder head and replace with spark plugs

packed with spare parts. Remove seals attached

to engine manifold, air cleaner, oil intake,

crank opening, crankcase breather, distributor,

and generator housing. Remove the two

dehydrating bags on top of the engine. Attach

muffler and exhaust piping which will be found

fastened beneath the engine.

9. EQUIPMENT CHECKS.

Refer to the lists of tools, installation

material, and major components as a check to

determine that the unit is complete.

10. INSTALLATION .

The skid base (fig. 1) permits towing the

power unit short distances over firm ground

with truck or tractor. In very sandy or soft,

muddy soil, it may be necessary to lay down

planks over which to skid it. Attach the tow

rope or chain at one end of the skid base by

looping it through the pipe which forms the

end cross member. Use a long hitch and tow

slowly . To hoist the power unit, attach a hoist-

ing chain to the inverted U-bolt (fig . 2) which

extends above the top of the housing. Rollers

may be used under the metal skid base.

a. Leveling. When the power unit is

mounted in a vehicle, and is to be operated for

several hours at a temporary location, locate

the vehicle so that the power unit is reasonably

level.

b. Importance of Proper Installation. Al-

though Power Unit PU-58/G is built to rigid

specifications and carefully tested and inspected

before leaving the factory, it cannot function

properly and give the best service unless operat-

ing conditions are reasonably favorable. Many

of these conditions depend entirely on the

installation . The instructions which follow apply

under usual conditions . When they cannot be

followed exactly, use them as a guide and make

the best installation that circumstances permit.

c. Choice of Location. Locate the plant as

near the center of the load as practicable . This

assures lower line loss with a given size of wire

and improves the control of voltage at the

remote end of the lines. The size of line wires

required depends largely upon the distance

from the power unit to the load, the amount

and kind of load and permissible voltage drop

between power units and load. Be sure to use

wire that is large enough for the purpose. If

you do not know the proper size of wire, refer

to the wiring tables in paragraph 7.

( 1 ) SURROUNDING CONDITIONS. The

circumstances under which power units are

used vary greatly, but for the best results it

is most desirable to provide the most favorable

operating conditions that circumstances per-

mit. The housing on Power Unit PU-58/G so

protects it that it can be operated out-of-doors,

if necessary, but rain, snow, dust, grit, and

extremely cold weather are very unfavorable

to satisfactory operation and long life . If cir-

cumstances permit, install the power unit,

indoors .

( 2) INDOOR INSTALLATION (fig . 7) . If

the power unit is to be permanently installed,

provide an indoor location. This is particularly

important in cold climates. The unit requires

a floor space 9x12 feet, or larger. Install the

unit lengthwise in the space and at least 2-1/2

feet from the nearest wall or partition, for

easy access in servicing. Provide ventilation, at

10
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Figure 7. Muffler and

least a door and a window on different sides of

the room, so that the room temperature may

be controlled. If necessary, in order to prevent

too great a rise in room temperature, attach a

canvas duct to the radiator grille and to a

wall opening at least as large, so that the

heated air will be conducted to the outside of

the room.

d. Foundation. Attach the power unit to a

firm, level base. The base must be strong

enough to permanently support the weight of

approximately 1,800 pounds. It may be made of

concrete or heavy timbers and should extend

about 10 inches above the floor level for con-

venience. Shock absorbing material may be

used between the plant and the base, if desired.

e. Exhaust. Exhaust gases are deadly poi-

sonous. Pipe them to the outside of the build-

ing. Three 4 foot lengths of threaded steel

pipe and one 20 inch piece of flexible exhaust

pipe are furnished with each unit. This addi-

tional pipe permits adequate extension of the

muffler unit to pipe the exhaust gases out of

the building. If additional pipe is necessary,

increase the pipe by one pipe-size for each

exhaust pipe assembly .

additional 10-foot length. The additional pipe

may be any suitable pipe of the proper size.

Be sure that all connections are mechanically

secure and gas tight. Avoid unnecessary turns.

Pitch the pipe downward from its connections

at the power unit, if possible. If necessary to

pitch the pipe upward, install a condensation

trap in the line at the point where the upward.

pitch starts. This trap may be assembled of

suitable pipe fittings . Its purpose is to catch

water that condenses in the exhaust line and

prevent its running back into the muffler of the

power unit. The trap must be drained periodi-

cally to perform this function. In addition, a

drain plug is provided in the muffler, which

permits periodical drainage of this unit. An

exhaust line becomes hot. If it passes through

an inflammable wall, partition or floor, install it

in metal collars to separate it at least several

inches from the inflammable material. These

collars are furnished as part of the installation

material shipped with the power unit. Support

the pipe securely at necessary points.

f. Auxiliary Fuel Tank (fig. 8 ) . Provision

is made for connecting an auxiliary fuel tank,

if desired. Use the 20-foot length of copper
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Figure 8. Fuel filter assembly and shut-off cock.

tubing furnished. Install the fuel tank out-of-

doors, if possible, but not farther from the

power unit than the 20-foot line will permit. If

a longer fuel line is used, the pump may fail to

keep the carbuertor supplied with fuel. The bot-

tom of the fuel tank should not be more than

6-feet below the fuel shut-off valve at the power

unit. Be sure that the fuel line has a continu-

ous downward pitch from power unit to tank.

onto the floor of the shelter. Four wooden

planks bolted to the floor of the shelter hold

the planks of the crate base in place and prevent

the unit from sliding because of engine vibra-

tion.

If the fuel line attaches to a fitting at the

top of the auxiliary tank, there must be a suc-

tion tube inside the tank extending from the

fitting to within an inch or two of the bottom of

the tank so that the fuel may be drawn from

the tank by the pump. Do not install the tank

near the exhaust line. The tank must be

vented.

11. INSTALLATION IN SHELTER WITH

WOODEN FLOOR.

To install Power Unit PU-58/G in a shelter

with wooden floor, remove the sides of the ship-

ping crate, allow the crate base to remain bolted

to the engine base. The unit may then slide

12. CONNECTIONS.

a. Electrical Connections. Make sure that

all electric wires entering the room, and within

the room, are properly supported and insulated.

Connect the load wires to the A.C. OUTPUT

terminals (fig . 11) , beneath the control panels.

For 120-volt two-wire service, connect the load

wires to the NEUTRAL, and right hand A.C.

OUTPUT terminals. The links on the A.С.

OUTPUT terminal block (fig. 12) should con-

nect terminals 5 and 6 and terminals 7 and 8.

NOTE : The left hand A.C. OUTPUT terminal

should never be used for 120-volt service, as this

terminal is shorted to the NEUTRAL by one of

the links on the A.C. OUTPUT terminal block.

For 240-volt two-wire service, connect the load

wires to the outside A.C. OUTPUT terminals.
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The links for this position should connect ter-

minals 6 and 7 on the A.C. OUTPUT terminal

block. If it is desired to use a 240-volt, three-

wire system, connect the third wire to the

NEUTRAL output terminal (fig. 33) . The size

of insulated wire to use within the room for

connecting the load to the power unit depends

on the load amperes and the type of insulation

on the wire. The following sizes are recom-

mended as the smallest safe sizes for use with-

in the room to carry the full load of the power

unit : Use No. 2 for 120-volt service, if the in-

sulation contains rubber, or No. 4 if the insula-

tion does not contain rubber; use No. 8 for 240-

volt service, if the insulation contains rubber,

or No. 10 if the insulation does not contain

rubber. Be sure that all connections are me-

chanically and electrically secure.

b. Remote Control Connections. If it is de-

sired to start and stop the power unit from one

or more remote points, it will be necessary to

install remote start and stop switches at each

of the remote points and to connect them with

the REMOTE control terminals (fig. 11) , below

the control panel of the power unit. Use two-

pole, normally open, push-button type switches,

one for starting and one for stopping. Connect

the insulated terminal of the starting switch to

the REMOTE start control terminal. Connect

the insulated terminal of the stopping switch

to the REMOTE stop control terminal. Con-

nect the REMOTE ground return terminal

through one wire to both remaining terminals

of the two switches. No. 16 wires will serve for

these connections up to 150 feet. Support them

properly. These wires are connected with the

6-volt battery circuit.

13. REPACKING INSTRUCTIONS.

When a power unit is not to be used for 30

days or more, or is to be transported to a re-

mote point, prepare the unit as follows :

a. Engine. Wash, clean, and completely

lubricate the engine (fig. 9 ) .

b. Governor. Drain the lubricating oil

from the governor and refill with new oil .

с. Oil Filter. Drain the oil from the filter.
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d. Valves. Remove the valve housing cover

and spray oil over the valves and rocker

mechanism. Replace cover.

e. Exhaust and Intake. If the exhaust sys-

tem has been dismantled, cover the manifold

opening. Also cover intake openings and gen-

erator vents.

f . Rust Prevention. Apply a thin but com-

plete coating of Compound, Light, Rust Pre-

ventative, U. S. Army Spec No. 2-84, or equiva-

lent, to all exposed unpainted parts such as

threads, nuts, silencer and exhaust piping.

Apply the compound with a brush, being care-

ful not to wet any rubber parts .

g. Covering . Completely wrap or other-

wise cover the power unit with whatever ma-

terial is available and suitable.

SECTION IV

PREOPERATION PROCEDURES

14. CHECKING AND CHARGING STORAGE f. Specific Gravity when Fully Charged.

BATTERIES.

The storage battery (fig. 3) is of the wet-

dump type, shipped with charged plates and

moist wood separators, but without the elec-

trolyte. Vent plugs or filler caps must be

screwed down tightly. Adhesive tape seals are

pasted on top of the caps and remain so until

ready to be filled with electrolyte and prepared

for service.

a. Vent Holes. To prepare the battery for

use, remove the tape seals and open vent holes.

b . Electrolyte. Fill cells to 3/8-inch above

separators with electrolyte of diluted sulphuric

acid. Specific gravity of the electrolyte should

be 1.280 at 80° F (32° Be) . In tropical

climates use 1.240 specific gravity at 80° F

(28° Be) . Temperature of the filling acid must

not exceed 90° F (32 ° C) .

с. Filler Caps. Place the filler caps on the

battery and tighten them securely. Allow bat-

tery to cool by allowing to stand from 4 to 8

hours before placing on charge.

d. Charging. Charge the battery on a

series line using only dc. Charge at a rate of 5.5

amperes . Charge battery unil specific gravity

shows no increase for 4 consecutive hourly

readings. At this point the terminal voltage of

each cell should be a minimum of 2.5 volts .

Minimum charging time should be 24 hours.

e. Temperature. Extreme care should be

taken that the temperature of the electrolyte

does not exceed 110° F (43.30° C) while the

battery is on charge. If the temperature exceeds

110° F reduce the charging rate until the

temperature begins to drop.

Final specific gravity of the electrolyte should

be adjusted to 1.270 to 1.285 (31° to 32° Be) at

70° F (21.1 ° C) . In tropical climates adjust to

1.225 to 1.240 (27° to 28° Be) at 70° F

(21.1° C) .

g. Placing in Service. Wash off top of bat-

tery and tighten vent plugs before placing in

service. The negative battery strap is grounded

to the starting motor support bracket with an

additional ground strap to the battery genera-

or support bracket. Connect this strap to the

negative (N) post of the battery. Place this

strap in a position that will avoid its interfer-

ence in removing a vent cap by having to route

it around the generator support bracket ( fig .

5) . Connect the positive (P) battery cable,

which is attached to the left terminal of the

solenoid starting switch, to the positive (P)

post of the battery. Place all the strap and

cable connectors well down around the battery

posts and tighten the bolts securely.

15. SERVICING THE UNIT BEFORE OPERA-

TION .

Recheck to be sure that all instructions for

installation (section III) have been complied

with.

a. Side Panels. Remove the side panels of

thehousing.

b. Ignition Switch. Open the control panel

door and be sure the ignition switch is on the

NORMAL OPERATING POSITION. This

switch must be on the NORMAL OPERATING

POSITION at all times except while starting

the power unit by hand cranking.

C
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с. Crank Manually. Crank the engine over

a few times with the hand crank to be certain

that the pistons are free, and that the genera-

tor turns freely. The hand crank is attached

in front of the engine oil pan inside the housing

(fig. 2) . Keep it there when not in use.

d. Electrical Connections. Check all elec-

trical connections to ensure their being tight

and clean, including those of distributor and

spark plugs.

(1) CIRCUIT BREAKER (fig . 11) . The CIR-

CUIT BREAKER handle should be in the OFF

position so that the load is not connected to the

alternator.

(2) LOAD WIRES. Check the load wires for

proper connections.

(3) AC TERMINAL JUMPERS (fig . 12) . The

terminal jumpers at the a-c terminal block on

the rear of the control panel are connected

properly for an output of 120 volts and will

need no attention if that is the desired voltage .

If an output of 240 volts is desired it will be

necessary to change the jumper connections in

accordance with paragraph 12 a.

e. Close Fuel Shut-Off Valve. Close the

two-way fuel shut-off valve located under the

main fuel tank. The lever handle extends rear-

ward when the valve is closed (fig . 8) .

f . Fuel Tank. Fill the main or the auxili-

ary fuel tank, or both, with a good grade of

unleaded gasoline, 60 to 70 octane rating,

observing the usual safety precautions in the

handling of this fuel. Avoid the use of highly

leaded fuel if possible. The action of the lead

in the combustion chambers on the valve seats

and on the spark plugs results in rapid deteri-

oration of engine performance.

g. Open Fuel Shut-Off Valve. Open the

two-way fuel shut-off valve to the position cor-

responding with the fuel tank which is to be

used. The lever handle must extend down if

the main tank is to be used, forward if the

auxiliary tank is to be used. Make sure the

fuel shut-off valve at the top of the sediment

bulb is open.

h. Fuel Pump (figs. 4 and 24) . By means

of the lever on the side of the fuel pump, pump

the carburetor bowl full of fuel. If the engine

camshaft sets so that the pump diaphragm is

in its lowest position, the lever will not operate

the pump. In that case insert the hand crank

and crank the engine one complete revolution.

Then the pump can be operated by the lever.

Always push the lever down after pumping. If

left up, the pump will not be operated by the

engine. Examine the entire fuel system for

leaks and correct any that may be found.

i. Water Drain Cocks. Close the water

drain cock at the lower radiator connection and

the water drain cock on the left side of the

cylinder block ( fig . 4 ) .

j . Radiator. Fill the radiator to 1-inch be-

low the bottom of the radiator neck with clean,

alkali- free water. Distilled or rain water may

be used. If there is danger of freezing use a

standard antifreeze solution in proper propor-

tion . Carefully check all connections for water

leaks, correcting any that may be found. The

capacity of the cooling system is 14 quarts .

k. Crankcase Lubrication ( figs. 5 and 16) .

Fill the crankcase with oil to the FULL level,

as indicated by the bayonet gauge (4 quarts) .

Use U. S. Army Spec No. 2-104-A oil of the

proper SAE number according to the lowest

temperature to which the power unit will be

exposed, as indicated in the following table :

Temperature

Above 32° F

Between 0° F and 32° F

Below 0° F

Oil

OE SAE No. 30

OE SAE No. 10

See cold weather

instructions below

When operating the power unit in subzero

temperatures, drain the engine crankcase

thoroughly. Refill the crankcase with 3 quarts

of Oil, OE, SAE No. 10. Check the oil level and

mark this level "X" on the gauge. Add 1 quart

of gasoline to the crankcase to bring the level

from "X" to the FULL mark. During opera-

tion, maintain the oil level at the "X" level

mark by adding Oil, OE, SAE No. 10. Immedi-

ately before shutdown, fill the crankcase to the

"X" level mark with Oil, OE, SAE No. 10, then

add gasoline to the FULL mark. Run the

engine for 5 minutes.

1. Air Cleaner (fig . 3 ) . Remove the oil cup

from the intake-air-cleaner and fill to the proper

level as marked on the cup, with oil of the same

grade as used in the crankcase. Replace the

cup, making sure the snaps hold it securely in

place.

m. Throttle Control Rod Ball Joints (fig . 4) .

Place a drop of light cylinder oil in each ball
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joint of the throttle control rod and check to

make sure the throttle mechanism moves

freely.

n. Ignition Unit (figs. 5 and 10). Place 5

drops of light oil in the oil cup on the side of the

ignition unit.

o. High Water Temperature Safety Switch

(figs. 27 and 31). Set the dial of the high-

water temperature safety switch to indicate

temperature several degrees Fahrenheit below

the boiling point of the liquid used for cooling.

For water, at sea level, the setting should be

206° F. This should be decreased 3 degrees for

each 1,000 feet above sea level .

16. VISUAL INSPECTIONS.

Check shelter and power unit for general

cleanliness and see that waste material has been

removed.

a.

leaks.

Fuel and Exhaust Lines. Check for

b. Foundation. Check to see that the base

of the unit rests solidly on the ground, or floor,

at all points.

DISTRIBUTOR CAP
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SHAFT AND .
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ASSEM

THRUST WASHER.

CAPACITOR
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CAM

OILER/
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BREAKER ARM
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PIVOT PIN

TL91879

Figure 10. Ignition unit, cross section .
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PART TWO

OPERATING INSTRUCTIONS

SECTION V

OPERATION

NOTE : For information on destroying the equip-

ment to prevent enemy use, refer to the destruc-

tion notice at the front of the manual.

17. STARTING POWER UNIT PU-58/G.

When the instructions for Installation and

Preparation for use (part one) , have been com-

plied with, the power unit is ready for use and

may be started. If the power unit was prepared

for cold-weather operation, the initial filling

with diluted oil may have been delayed until

immediately before starting the power unit.

Check the oil level by means of the bayonet

gauge. Make sure that the crankcase is filled

with proper oil to the FULL mark on the gauge

before attempting to start the power unit.

a. Starting the Power Unit Electrically .

The CIRCUIT-BREAKER must always be in

the OFF position (fig. 11) .

(1) HAND CRANKING—NORMAL OPERA-

TING IGNITION SWITCH. Make sure that

this switch is in the NORMAL OPERATING

POSITION .

(2) START BUTTON (fig . 11) . Press the

START button firmly and hold down until the

engine starts and builds up oil pressure, but

not for more than 10 or 15 seconds. Choking is

automatic and the unit should start at once .

If it fails to start, wait 10 seconds and then re-

peat the procedure. If the START button is re-

leased before adequate oil pressure is built up,

the ignition will be cut off and the engine will

stop. If the unit does not start after a few

attempts, check the fuel supply and the ignition

wires and then repeat the starting procedure.

b. Starting the Power Unit Manually. In

case the starting battery does not furnish suffi-

cient cranking power, the unit may be started

by hand cranking. However, the battery must

furnish enough power for ignition. If it does

not, it must be recharged from a separate

source or replaced with a charged battery. To

start the unit manually, proceed as follows :

( 1 ) CIRCUIT BREAKER (fig . 11) . The CIR-

CUIT-BREAKER must be in the OFF position.

(2) HAND CRANKING-NORMAL OPERA-

TING IGNITION SWITCH (fig . 11 ) . Throw

the ignition switch to the HAND CRANKING

POSITION .

( 3 ) CRANKING. Insert the hand crank and

crank the engine. Do not spin or push down on

the crank. Use a strong, quick, upward pull.

Repeat as necessary .

(4) CHOKING. Choke as necessary by means

of the choke control at the front of the housing

(fig . 3) . Release the choke gradually as soon

as the engine starts .

(5) RUNNING POSITION. After the engine

has been started, throw the ignition switch to

the NORMAL OPERATING POSITION. This

is necessary in order to be able to stop the

engine by pressing the STOP button.

18. ADJUSTMENTS AND CHECKS AFTER

STARTING.

Check the oil pressure gauge immediately

after starting the engine. Pressure will be high

until the engine warms up. Observe the read-

ings of gauges and meters on the control panel

as a check on the normal operation of the power

unit. Normal readings for the various instru-
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Figure 11. Control panel.

ments after the unit reaches normal operating

temperature are as follows :

a. Engine Water Temperature . About

175° F.

b. Engine Oil Pressure. About 20 pounds.

c. Battery Charge Rate. From 3 to 30 am-

peres, depending on the state of charge of the

battery.

d. A-C Voltmeter. Indicates the voltage

from the NEUTRAL terminal to the left-hand

AC OUTPUT terminal and should be approxi-

mately 120 volts .

e. A-C Ammeters. These indicate the ac

output in amperes. The actual reading depends

on the amount of load in each leg, the power

factor of the load, and the operating voltage.

At 120 volts and a unity power factor load, the

full load amperage is 42 (21 in each meter) . At

120 volts and an 80 per cent power factor load,

the full load amperage is 52 (26 in each meter) .

For the 120-volt two-wire system, the total out-

put load is the sum of the readings of the two

ammeters. At 240-volts, unity power factor,

the full load amperage is 10.5 amperes in each

meter (fig. 33) . For the 240-volt, three-wire

system, the ammeter on the right indicates the

amount of load connected to the right hand AC

OUTPUT terminal. The ammeter on the left

indicates the amount of load connected to the

left-hand AC OUTPUT terminal.

f. Frequency Meter. Indicates the output

frequency and should vibrate at 60 cycles .

19. OPERATION OF POWER UNIT PU-58/G.

Keep the side panels and top plates on the

housing except while servicing. They help to

direct the cooling air properly and to reduce

radio interference.

a. Connecting the Load. Throw the CIR-

CUIT-BREAKER control handle to the ON

position to connect the load. The CIRCUIT-
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BREAKER will open and disconnect the load

automatically if the power unit is heavily over-

loaded, or if any external trouble develops. To

reset the CIRCUIT-BREAKER, throw the

switch to the extreme OFF position and then to

the ON position. It will throw out again if the

trouble has not been cleared. The trouble, gen-

erally a short circuit in the line, should be cor-

rected before further use. Throw the control

handle to the OFF position to disconnect the

load when desired.

b. Emergency Operation. In case of failure

of the start relay or the ignition relay to close

the ignition circuit, the engine cannot be op-

erated with the ignition switch in the NOR-

MAL OPERATING POSITION. Under this

condition, the power unit may be operated with

the ignition switch in the HAND CRANKING

POSITION. It will be necessary to switch to

the NORMAL OPERATING POSITION before

the engine can be stopped by pressing the STOP

button. When operating with the switch in the

HAND CRANKING POSITION, the high water

temperature cut-off switch and the low-oil pres-

sure cut-off switch do not operate. Every effort

should be exerted to avoid overheating, and low

oil pressure.

c. Dust and Dirt. When the power unit is

operated under dusty conditions it is necessary

to check and service it more frequently than

otherwise.

(1) PLANT. Keep as clean as possible.

(2) FUEL AND OIL. Keep supplies in air-

tight containers .

(3) AIR CLEANER. Clean the air cleaner and

refill the oil cup as often as is necessary.

(4) BRUSHES. Clean the generator commuta-

tor and brushes often (figs. 28 and 29) . See

that the brushes ride easily in their holders.

d. Engine Water Temperature. The nor-

mal engine WATER TEMPERATURE gauge

reading after the power unit reaches operating

temperature is about 175° F. Under very cold

operating conditions, cover a lower portion of

the radiator surface with cardboard, if neces-

sary, in order to raise the engine water tem-

perature to at least 160° F (fig. 11) .
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e. Parallel Operation. Two or more Power

Units PU-58/G may be operated in parallel

where a greater power output is required than

can be obtained from a single unit. Satisfactory

parallel operation may be obtained if the gov-

ernors are readjusted to allow reasonable load

division.

(1) GOVERNOR ADJUSTMENT. The units

are shipped with governors adjusted for close

frequency regulation. For satisfactory parallel

operation, the governors must be readjusted to

give even closer frequency regulation (greater

stability) and also to give each unit the same

speed under a given load. The regulation ad-

justment is made by screwing out the governor

sensitivity adjusting screw to give the spring

maximum lever arm effect. This will increase

the speed, so the slide adjusting screw must be

backed out to reduce the speed to normal . The

regulation with this adjustment should be about

two or three cycles.

(2) LOAD CONNECTIONS. With the circuit

breakers in the OFF position, connect similar

terminals together between the two terminai

blocks on the control panels. Connect the left-

hand A. C. OUTPUT terminal on one unit to the

left-hand A.C. OUTPUT terminal on the sec-

ond unit. Likewise, connect the NEUTRAL

terminal on one unit to the NEUTRAL terminal

on the second unit, and the right-hand A.C.

OUTPUT terminal on one unit to the right-hand

A.C. OUTPUT terminal on the second unit.

CAUTION : DO NOT CONNECT TER-

MINALS WITH DISSIMILAR MARK-

INGS TOGETHER BETWEEN THE

TWO TERMINAL BLOCKS.

(3) PARALLEL OPERATION. With the gov-

ernors properly adjusted and the units running

at rated speed, the generators may be con-

nected in parallel to the load simply by closing

the respective circuit breakers on the control

panels without regard to exact synchronism.

Sets operating in parallel should have their gov-

ernors adjusted for the same regulation. The

final speed adjustment, which determines the

sharing of the load, should be made under load

after the units have been paralleled.

20. SPECIAL OPERATING PROCEDURES.

Operation in extreme climatic conditions

may be handled as follows :

a. Abnormal Conditions. Temperatures be-

low 0 ° F require special attention in regard to

lubrication and cooling liquids. Unusually dirty

and dusty operating conditions, which some-

times cannot be avoided, require special atten-

tion.

After(1) AFTER 8 OPERATING HOURS.

every 8 operating hours, check the oil level in

the crankcase and add oil up to the FULL mark

on the bayonet gauge. Empty and refill the oil-

bath air cleaner. Refill the air cleaner twice

daily when operating under extremely dusty

conditions .

(2) AFTER 128 OPERATING HOURS. Re-

move the drain plug from the oil filter and drain

off the sludge. Drain the crankcase. Clean the

inside of oil filter thoroughly and renew the

filter element. Wipe the distributor breaker

cam lightly with general purpose grease. Re-

move the oil bath air cleaner and wash all parts

thoroughly in Diesel fuel oil. Lubricate all

control links, hinges, locks, and hood fasteners

with engine oil . Refill the crankcase (4 quarts)

and operate the unit for 5 minutes after refill-

ing to allow the oil filter to assimilate some of

the oil ; then add oil to the crankcase to bring it

up to the FULL mark on the bayonet gauge.

(3) AFTER 256 OPERATING HOURS. Put

three to five drops of engine oil in the oil cup at

the side of the distributor and one drop on the

breaker-arm pivot.

(4) AFTER 512 OPERATING HOURS. Re-

move the generator end cover and repack the

generator bearing approximately half full with

general purpose grease No. 2. Under subzero

conditions, fill the oil-bath air cleaner with spe-

cial preservative lubricating oil (PS) .

b . Cooling System. The liquid in the cool-

ing system must be protected if there is any

possibility of its freezing. Use any good anti-

freeze preparation. Common ones are alcohol,

glycerine, and ethylene glycol. Never use kero-

sene or distillate in the cooling system.

( 1) FLUSHING. If the power unit has been

used, drain and flush the cooling system with

running water or a special flushing agent. Run

the unit until warm before draining. Never

flush a very cold unit with water or any solu-

tion which may freeze upon contact with the

cold metal and cause damage.

( 2) ANTIFREEZE SOLUTION. Close the

drain cocks and fill the cooling system to a point

1 inch below the bottom of the radiator neck

with water and antifreeze in proper proportion,

depending on the kind of antifreeze and the de-
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gree of protection needed. Do not fill to over-

flowing.

21. STOPPING POWER UNIT PU- 58/G.

To stop the power unit, press the STOP but-

ton on the control panel. The ignition switch

must be in the NORMAL OPERATING POSI-

TION before the power unit can be stopped by

means of the STOP button. It is good practice

to disconnect the load by throwing the CIR-

CUIT-BREAKER control handle to the OFF

position before stopping the power unit unless

the unit is to be controlled from a remote point.

SECTION VI

EQUIPMENT OPERATION CHECK SHEET

22. PURPOSE AND USE OF EQUIPMENTCHECKSHEET
.

The Squipment operation check sheet forPower
Unit PU-58/G (par. 23) maybe referred

starting
it , when operating it, and when stop-

ping it. Items listed in the column marked"
Item

" are those points on the unit to be

checked during each of these steps. "Normal

indications " given in the check sheet are those

conditions which must exist if the unit is to per-

form properly. A corrective action to be ap-

plied to each item to obtain the normal indica-

tion required, is listed in the column headed

"Corrective measures."
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PART THREE

PREVENTIVE MAINTENANCE

SECTION VII

OPERATOR'S PREVENTIVE MAINTENANCE

TECHNIQUES

24. MEANING OF PREVENTIVE MAINTEN-

ANCE.

Preventive maintenace is a systematic series

of operations performed periodically on equip-

ment in order to maintain top efficiency in per-

formance, to reduce unwanted interruptions in

service, and to eliminate major break-downs .

To understand preventive maintenance, it is

necessary to distinguish between it and trouble

shooting and repair. The primary function of

preventive maintenance is to prevent major

break-downs and the consequent necessity of

repair. In sharp contrast, the primary function

of trouble shooting and repair is to locate and

correct existing defects. The importance of

preventive maintenance cannot be overempha-

sized. Power equipment is but one component

of a complete system. Each component of an

over-all system must be ready when needed and

able to operate at peak efficiency. It is vitally

important that operators and repairmen main-

tain all power supply equipment properly.

25. PURPOSE OF OPERATOR'S MAINTEN-

ANCE.

a. To insure mechanical efficiency, the power

unit should be systematically inspected at inter-

vals each day of operation, and at other

specified intervals. Defects may thus be dis-

covered and corrected before they result in

serious damage or failure. Certain scheduled

mantenance services will be performed at these

designated intervals. The services set forth in

this section are those performed by the opera-

tor before operation, during operation, during

stop periods, after operation, and at other

specified intervals .

b. The operator of the power unit should

have available War Department Form No. 48

(Driver's Trip Ticket and Preventive Main-

tenance Service Record) (fig. 14) . Adapt the

form to Power Unit PU-58/G by elimination of

items pertaining only to vehicles. Items

peculiar to the power unit, but not listed on

Form No. 48, are covered in procedures which

are listed in this manual under items to which

they are related. Certain items listed on the

form, which did not pertain specifically to Power

Unit PU-58/G, are crossed out. The operator

must be thoroughly trained in performing all

maintenance procedures set forth in this

manual, whether or not the procedures are

listed specifically on Form No. 48.

c. The items listed on Form No. 48 that

apply to the power unit are expanded in this

manual to provide specific procedures for ac-

complishment of the inspection and services .

These services are arranged to facilitate

inspection and to conserve the time of the

operator, and are not necessarily arranged in

the numerical order in which they are shown

on Form No. 48. The item numbers, however,

are identical with those shown on that form.

d. The general inspection of each item

applies also to any supporting member or con-

nection, and generally includes a check for good

condition , correct assembly, secureness, or ex-

cessive wear.

(1) Inspection of the unit for good condition

is usually an external visual inspection to deter-
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WarDepartmentForm48

ApprovedApril 12, 1943

Driver'sname

Serial

H.S.A. No.

---

John Smith
Date

PE-75-W

5103

5 NOV 44

DRIVER'S TRIP TICKET AND P. M. SERVICE RECORD

Report to

Organization

Departmentoraddress

Lot SigBu

Kindof work (or route) .

Requestedby

TC-3

Time out

Time in

SPEEDOMETER HOUR METER

Fueladded(gals.)

(Dispatcher'ssignature)

1½

(Organization or individuai)

Oiladded(gts.)

In..

Out

Total: Miles-Hour...

Ihaveperformed the "Preventive Maintenance Services" of this formand recorded all deficiencies

andanyaccident.

(Driver's signature) John Smith
Ihavenotedall entries onthis formandtakenthe necessary action.

(Dispatcher's, etc., signature).

TRIP OR LOAD RECORD
WEIGHT

From
0001 to ০৪০০

To...
0930 to 1230

To....
1300 to 1530

PASSENGERS OR SPEEDOMETER OR

HOUR METER

---

8hrs.

3hrs

2½kro.

To 13.호hrs.
To......

To..........

To.......

To....

Vehicle released et

(Speedometer-Hour meter) (Dnic) (Hour)

Officialuser

16-35500-1 (Signature) (Grade)

(SEEREVERSE SIDED

TL95416

Figure 14. Front of War Department Form No. 48, adapted for use with power units . (Solely vehicular

items are lined out.)
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DRIVER'S DAILY PREVENTIVE MAINTENANCE SERVICES

Perform these services according to the instructions in TM 9-2810, or vehicle operator's manual

1. Tamperinganddamage.

2. Fire extinguishers.

4.Accessoriesanddrives.

3. Fuel, oil, and water.

5.Airbraketanks.

6. Leaks-general.

7. Engine warm-up.

8. Choke or primer.

9. Instruments.

26.Steeringbroken
27.Footandhandbrakes

28.Clutch

29.Transmission.

30.Trancier

38. Fuel, oil, andwater.

BEFORE OPERATION SERVICE

10.HornandWSwipers.

4.GlassandRVmirrors.

12.Lampoandreflectom

13.WheelandAongenutar

14.Tiresand/ortracks.

15.Springs and suspensions.

16. Steering linkage.

17.Fendereandbumperar

18.Towingconnections.

DURING OPERATION

39. Temperatures huber broke

drumo,transfer, traocziccion,

endaxles

40.Anleandtransfervente,

41. Propeller shafts.

42. Springs and suspensions.

54. Fuel, oil , andwater.

55. Engine operation.

56. Instruments.

31. Engineand contro's.

32. Instruments.

33.Steeringgear.

34.Runninggear.

35. Body and trailer.

19. Body, load, and tarps.

20.Decontaminator.

21. Tools and equipment.

22. Engine operation.

23.DrivpermitondForm26A.

24.Amphibian services.

25. Duringoperation check.

ELECTRICAL CONTROLS

SERVICE

AT HALT SERVICE

43.Steeringlinkage.

44. Whoolandflange neuter

45.Fincsand/ortracks

45. Leaks-genera!.

47. Accessories and belts.

43. Air cleaners.

49 Fendereandbumpere

3. Guns mountings and cle

vating,traversing,gywe,and

firingcontrola

-35-Amphibian-carrie

-50-Towingconnectionor

51. Body, load, and tarps.

52.Appearanceandglaser

53.Amphibiancervices

AFTER OPERATION SERVICE

57.HornandWSwiperss

58.GlaceandRV-mirrore.

50.Lampeandreflectors.

60. Fire extinguishers.

61.Decontaminaton-

62. *Battery and voltmeter.

63. *Accessories and belts.

64. *Electrical wiring.

65. *Aircleaners andbreather

caps.

66. *Fuel filters.

67. Engine controls.

68. Tiresandortrochar

69. *Springs and suspensions.

70.Stooringlinkage.

71. Propeller shafts, center

bearing, andvent.

72.*Axloandtrancforvente.

73. Leaks-general.

74-GearoilLovole

75. Air braketanks.

76.-Fondere and bumperor

77.*Towingconnections.

78. Body, load, and tarps.

79Armorandfrontroller.

*Thoseitems marked by an asterisk (*) require additional

Record any accident and all deficiencies, indicating if corrected:

80.Visiondeviceon

StvTurretandgun mount

ingoandalavating,

gyso, traversing and

foring-controls.

83.*Tightenwheel,rim,aale

-drive-thonge,-and-con-driveHunge,andsporing

Ubolt-nator

83. *Lubricate asneeded.

84. *Clean engineandvehicle.

85. *Tools and equipment.

86. Amphibian-services-

ELECTRICALCONTROLS

POWER CONNECTIONS

weekly services.

10-85500-1

TL95417

Figure 15. Back of War Department Form No. 48, adapted for use with power units. (Solely vehicular

items are lined out.)
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mine whether the unit is damaged beyond safe

or serviceable limit. The term "good condition"

is explained further by the following terms :

Not bent or twisted, not chafed or burned, not

broken or cracked, not bared or frayed, not

dented or collapsed, not torn or cut .

(2) Inspection of the unit for correct assembly

is usually an external visual inspection to see

whether the unit is in its correctly assembled

position in the power unit .

(3) Inspection of the unit for secureness is

usually an external visual examination, with the

aid of wrench, a hand-feel, or prybar to check

for looseness. Such an inspection should cover

brackets, lockwashers, locknuts, locking wires,

or cotter pins used in assembly.

(4) Excessive wear will be understood to mean

wear close to or beyond serviceable limits . It is

wear which is likely to result in a failure if the

unit is not replaced before the next scheduled

inspection .

e. Any defects or unsatisfactory operating

characteristics beyond the scope of repair of

the first echelon must be reported at the earliest

opportunity to the designated person in author-

ity.

26. BEFORE-OPERATION SERVICE.

a. Purpose. This inspection schedule is de-

signed primarily as a check to see that the

power unit has not been damaged, tampered

with, or sabotaged since the after-operation

service was performed. Various combat condi-

tions may have rendered the power unit unsafe

for operation, and it is the duty of the opera-

tor to determine if the power unit is in condi-

tion to carry out any mission to which it may

be assigned. This operation cannot be entirely

omitted, even in extreme tactical situations.

b. Procedures. Before-operation service con-

sists of inspecting items listed below accord-

ing to the procedure described, and correcting

or reporting any deficiences. Upon completion

of the before-operation service, results should

be reported promptly to the designated person

in authority.

27. BEFORE-OPERATION SERVICE ITEMS

(fig. 15) .

a. Item 1 , Tampering and Damage. Check

for injury to the power unit or items of

special equipment. Check for damage that may

have resulted from falling debris, shell fire,

sabotage, collision, or presence of booby traps.

Open engine compartment doors and look for

signs of tampering or sabotage, such as

loosened or damaged accessories or drive belts.

To facilitate starting, dry wet spark plugs,

distributor and wiring.

b. Item 3, Fuel, Oil and Water. Check the

amount of fuel in the tanks, noting any indica-

tions of leaks or tampering. Add fuel if neces-

sary and check spare fuel cans. Check oil level.

Add oil if necessary. Check level and con-

dition of coolant. Add antifreeze with water

if required .

NOTE : Any appreciable change in levels since

the last after-operation service should be investi-

gated and reported to designated authority.

c. Item 4, Accessories and Drives. Check all

accessories, such as the carburetor, generator,

voltage regulator, starter, fan, etc., for loose

connections or mountings. Check the belts for

looseness and wear.

d. Item 6, Leaks, General. Check under the

power unit and in the engine compartments for

indications of fuel, oil, water, or gear oil leaks .

Check the cooling system for indications of

leaks, paying particular attention to radiator

core and connecting hose. Check the engine

crankcase, oil filter, and lines for indications

of oil leaks . Check the fuel system for indica-

tions of leaks. Trace all leaks to their source

and correct or report them to designated

authority .

e. Item 7, Engine Warm up.

CAUTION : As a precaution against fire

or explosion, before starting the engine

open the ventilators or hatches to be sure

that the engine compartment is clear of

fuel drippings and gas fumes.

Start the engine and note the action of the

starter mechanism. Note particularly whether

the starter has adequate cranking speed and

engages and disengages properly without un-

usual noise when the starting control is

operated.

f. Item 8, Choke or Primer. While starting

the engine, check the operation of the choke

or primer. When manual starting is used, reset

the choke as required as the engine warms up,

to prevent overchoking and dilution of engine

oil .
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g. Item 9, Instruments. ( 1) OIL PRES-

SURE GAUGE. Check the gauge to see

whether it indicates properly. Pressure will be

high until the engine warms up. Operating

pressure is about 20 pounds. If the instrument

fails to indicate properly, stop the engine

immediately, investigate the cause of the

failure, and report it to the proper authority .

(2) BATTERY CHARGE AMMETER. The

battery charge ammeter should show a high

charging rate for the first few minutes after

starting until the generator restores to the

battery the current used in starting . After this

period, the ammeter should register from 3 to

30 amperes, depending on the state of charge

of the battery. Any unusual drop or rise in

the reading should be investigated. A high

charge reading for an extended period may

indicate a dangerously low battery or a faulty

generator regulator.

(3 ) FREQUENCY METER. Observe whether

the frequency meter is operating properly. The

correct reading is 60 cycles .

(4) FUEL GAUGE. Observe whether the

gauge is operating properly. Normally, fuel

tanks would be filled before operation, and the

gauge should register FULL.

(5) VOLTMETER. Note whether the volt-

meter is operating properly. It should register

about 120 volts at all times .

(6) WATER TEMPERATURE GAUGE.

Engine temperature should increase gradually

during the warm-up period. Extremely high

temperature after a warm-up period of reason-

able length may indicate existing troubles that

should be investigated and corrected.

h. Item 21 , Tools and Equipment. See that

tools and equipment belonging to the power

unit are present, serviceable, and properly

mounted or stowed.

i . Electrical Controls . Add this item to

Form 48 (fig . 15) . Note whether electrical con-

trols operate smoothly, and whether their op-

eration is followed by the proper indications .

Notify the proper person in authority if there

is indication of faulty operation of switches,

push -buttons, circuit breaker, rheostat, relays ,

voltage regulator, or other electrical controls .

Refer to the equipment operation check sheet

(par. 23) .

j . Item 25, During-operation Check. The

during-operation services should start as soon

as the load is put on the unit .

28. DURING-OPERATION SERVICE.

a. General. While the power unit is in op-

eration and delivering its normal load, listen for

rattles , knocks, squeaks, or hums that may in-

dicate trouble . Look for indications of trouble

in the cooling system. Watch for smoke from

any part of the power unit. Be alert to detect

the odor of burning in the generator or in the

wiring ; the odor of fuel vapor from a leak in

the fuel system, exhaust gas, or other odors in-

dicating trouble. Watch the instruments on the

control panels frequently, and note unusual in-

strument indications that may signify trouble

in the system to which that instrument per-

tains .

b. Procedures. During-operation service

consists of observing items listed below accord-

ing to the procedures following each item, and

investigating any indications of serious trouble.

Note minor deficiencies to be corrected or re-

ported at the earliest opportunity, usually the

next stop period.

29. DURING-OPERATION SERVICE ITEMS.

a. Item 31, Engine and Controls. The op-

erator must be on the alert for deficiencies in

engine performance such as lack of usual power,

misfiring, unusual noise or stalling, indications

of engine overheating, or unusual exhaust

smoke. Notice whether the engine responds to

the controls satisfactorily, and see that the con-

trols are in proper adjustment.

b. Item 32, Instruments. Observe the

readings of all instruments frequently during

operation to see whether they are indicating

properly.

(1 ) WATER TEMPERATURE GAUGE. See

that the gauge reads in normal range ( except

when operating under unusual conditions ) . Ex-

cessive engine heat may indicate trouble and

should be investigated immediately.

(2 ) OIL PRESSURE GAUGE. In case of an

unusual drop or no oil pressure, stop the unit

immediately. Report trouble to proper author-

ity for correction. Lack of oil pressure may in-

dicate insufficient oil, leaks, loose bearings, or a

defective oil pump ; and may result in prema-

ture wear or may damage the engine to the

extent of failure. The oil pressure failure light

should remain off while the engine is operating .

( 3 ) BATTERY CHARGE AMMETER. Dur-

ing operation, the battery charge ammeter
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should indicate from 3 to 30 amperes. A dis-

charge reading may indicate a faulty generator

or regulator.

(4) FREQUENCY METER. See that the

meter indicates the correct frequency at all

times when the engine is running.

(5) FUEL GAUGE. See that the gauge con-

tinues to indicate the approximate amount of

fuel in the tank .

(6) AMMETER. The ammeter will read up to

26 amperes in each leg of the circuit, depend-

ing on the load, at unity power factor.

(7) VOLTMETER. The voltmeter reading

should be approximately ‘120 volts .

c. Item 35, Body. The operator must be on

the alert for looseness of the power unit frame

and attachments, or for abnormal tilting of the

vehicle in which the unit may be mounted.

30. AT-HALT OR STOP SERVICE.

a. Purpose. The at-halt or at-stop service

may be regarded as minimum combat mainten-

ance and must be performed under all tactical

conditions, even though the more extensive

maintenance services may be slighted or omit-

ted althogether.

b. Procedures. This service consists of in-

vestigating any deficiencies noted during opera-

tion, inspecting the following items according

to the procedures described below, and correct-

ing any deficiencies found. At the end of the

stop period , report immediately any uncorrected

deficiencies to the designated individual in au-

thority.

31. AT-HALT OR STOP SERVICE ITEMS.

a. Item 38, Fuel, Oil, and Water. Check the

fuel supply to see that it is adequate to operate

the unit until the next refueling time. When

refueling, use safety precautions for grounding

static electricity, and allow space in the filler

neck for expansion. Check the crankcase oil

level ; if necessary, add oil to the proper level.

Remove the radiator filler cap, being careful of

steam, since a pressure cap is used. Check cool-

ant to see that it is at the proper level, and

replenish the coolant as necessary. Do not fill

the radiator to overflowing ; leave sufficient

space for expansion. If the engine is hot, fill the

radiator slowly while the engine is running

unloaded.

b. Item 39, Temperature. Place a hand cau-

tiously on the generator to see whether it is

abnormally hot. If the rear bearing housing is

too hot to grasp with the hand, it may be in-

adequately lubricated, damaged, or improperly

adjusted. Regular check of these items will go

far to avoid premature failures or possible acci-

dents.

c. Item 46, Leaks, General. Check the

engine compartment and beneath the unit for

indications of leaks . Check to see whether oil

is leaking from the crankcase, oil tank filter,

or lines. Check the cooling system for leaks,

paying particular attention to the radiator core

and connecting hose.

d. Item 47, Accessories and Belts. Check

to see that all accessories, fan, water pump, and

generator are secure and that drive belts are in

correct adjustment and not damaged.

e. Item 48 , Air Cleaner. If operating under

extremely dusty or sandy conditions, inspect

the air cleaner and breather cap to see that they

are in condition to deliver clean air properly.

Service if necessary.

32. AFTER-OPERATION AND WEEKLY

SERVICE.

a. Purpose. After-operation service is par-

ticularly important. At this time the operator

inspects the power unit to detect deficiences

that have developed and corrects those he is

permitted to handle. The operator should re-

port promptly, to the designated person in au-

thority, the results of his inspection. If this

schedule is performed thoroughly, the power

unit should be ready to operate at a moment's

notice . After completion of the after-operation

service, the before-operation service, with a few

exceptions, is necessary only to ascertain

whether or not the power unit is in the same

condition in which it was left. The after-opera-

tion service should never be omitted entirely,

even in extreme tactical situations, but it may

be reduced to the bare fundamental services, if

necessary .

b. Procedures. When performing the after-

operation service the operator must remember

and consider any irregularities noticed during

the day in the before-operation, during-opera-

tion, and after-operation services. The after-

operation service consists of inspecting and

servicing the following items. Those items of

Ca
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the after-operation service that are marked on

Form No. 48 by an asterisk require additional

weekly service. The procedures for the addi-

tional weekly service are indicated in subpara-

graph (2) of each applicable item that follows.

33. AFTER-OPERATION AND WEEKLY

SERVICE ITEMS.

a. Item 54, Fuel, Oil, and Water.

E

(1) Check coolant level and replenish if neces-

sary, taking care to leave sufficient space for

expansion. If an appreciable amount of coolant

is required, have the value of the antifreeze

checked. Fill fuel tanks, observing safety pre-

cautions for grounding static electricity, and

bring engine oil to proper level. Refill spare

fuel, oil , and water cans. If an unusual amount

of oil or coolant is required for the engine,

check for leaks and report the condition.

(2) During the period when antifreeze is in

use, have hydrometer test made of coolant

weekly.

b. Item 55, Engine Operation. Check to see

that the engine runs satisfactorily. Accelerate

and decelerate the engine, by pushing the

throttle control rod back, and note any tend-

ency to miss or backfire, or any unusual engine

noise or vibration that might indicate worn

parts, loose mountings, incorrect fuel mixture,

or faulty ignition. Correct or report any unsat-

isfactory engine-operating characteristics noted

during operation.

c. Item 56, Instruments. Check all instru-

ments to see that they are securely mounted,

properly connected, and undamaged.

d. Item 62, *Battery and Voltmeter.

(1) Check the battery to see that it is clean

and secure.

(2) Clean dirt from the top of the battery

weekly. If terminal connections or posts are

corroded, clean them thoroughly and apply a

fresh, thin coating of grease. Tighten loose

terminal bolts. Remove vent caps and check

the level of the electrolyte. Add water if re-

quired, taking precatuions not to damage the

battery during freezing temperatures. The bat-

tery should be secure, and should not be bulg-

ing, cracked, or leaking electrolyte. The battery

carrier should be secure, clean, free of rust, and

well painted. If mountings are loose, tighten

them cautiously in order not to damage the

battery case. Report any defects to the desig-

nated authority.

C. Item 63, *Accessories and Belts.

(1) Check all accessories, carburetor, genera-

tor, voltage regulator, starter, fan, etc. for

loose connections in couplings or mountings.

Check the adjustment of the fan and drive

belts . Belts should deflect from 1-1/4 to 1-1/2

inches . Loose or unserviceable belts should be

reported to proper authority.

(2) Tighten or adjust weekly any loose con-

nections, linkage, or mountings on accessories.

Examine all belts for fraying, wear, cracking,

or presence of oil. Check all belts halfway be-

tween their respective pulleys to determine

whether the belts are properly adjusted. Loose

belts may cause improper operation of the unit

and may become damaged. Tight adjustment

may cause damage to both the accessories and

the belts . Ordinarily the operator should not

adjust the belts except in an emergency. Im-

proper adjustment or unserviceable belts should

be reported.

f. Item 64, *Electrical Wiring.

(1) Check all ignition and control circuit wir-

ing to see that it is securely connected, clean,

and not damaged.

(2) Check all accessible wiring to see that it

is securely connected and supported, that the

insulation is not cracked or chafed, and that

its conduits and shielding are in good condition

and secure. Report any unserviceable wiring.

g. Item 65, *Air Cleaner and Breather Cap.

(1) Check to see that oil in the air cleaner

is at the correct level and not excessively dirty.

Excessive dirt in the oil may be felt with the

fingers. It is not usually necessary to remove

the air cleaner from the carburetor air horn

to make this inspection. If the oil in the cleaner

is excessively dirty, clean and refill the cleaner

with fresh oil. If operating in sandy or dusty

territory, remove the air cleaner and breather

cap, and clean them. In order to keep abrasive

dirt out of the engine, the air cleaner and

breather cap must be kept clean and properly

serviced at all times.

(2) Remove the air cleaner from the engine.

To clean, remove the cup and clean it thorough-

ly in suitable cleaning fluid, gasoline or Diesel
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oil . Remove the filter element and clean it

thoroughly by flushing it in a suitable fluid.

Allow it to dry or dry it by using an air hose.

Fill the cup to the level mark with clean oil of

the same grade as used in the engine crank-

case. Reassemble the air cleaner and reinstall

it on the engine. Make sure that all gaskets

are replaced and that all connections are air-

tight and dust tight. If the crankcase breather

seems to be obstructed, disassemble it and

wash it thoroughly in Diesel oil. Knead the

filter element to remove all lumps, wash it in

Diesel oil, permit it to dry, and saturate it

with engine oil. Replace the filter element in

the breather and reassemble it. Replace the

breather on the engine.

h. Item 66, *Fuel Filters. (1) Examine

the fuel filter for leakage, damage, and loose

mounting.

(2) Close the shut-off valve in the fuel line.

Loosen the retaining nut, remove the filter

bowl, and drain out the water and sediment.

Replace the bowl, tighten the retaining nut

securely, reopen the shut-off valve in the fuel

line, and check for any leaks .

i. Item 67, Engine Controls. Check for worn

or disconnected linkage. Also correct or report

any unsatisfacory engine control linkage opera-

tion noted during the operation.

j. Item 73, Leaks, General. Check the

engine compartment and beneath the unit for

indications of fuel , oil, or water leaks . Trace

all leaks to their source and correct or report

them.

k. Item 83, * Lubricate as Needed.

(1) Items such as linkage, hinges, latches, and

other points that are lubricated by the operator

should be lubricated if inspection indicates the

necessity.

(2) Lubricate in accordance with the lubrica-

tion order (fig. 16) all points which require

weekly lubrication. The need for more frequent

lubrication than is provided by the regular

lubrication schedule is usually due to abnormal-

ly hot, wet, or dusty operating conditions .

1. Item 84, *Clean Engine and Vehicle.

(1) Remove dirt and excess grease from the

exterior of the engine.

(2) Wipe greasy surfaces of the unit thorough-

ly with Solvent, Dry-cleaning, Federal Spec No.

P-S-66la. Do not rub lusterless paint enough

to create a shine that might cause reflection.

If the unit is cleaned, care must be taken to

see that solvent or dirt does not get into the

bearings, fuel tank, or crankcase.

m. Item 85, * Tools and Equipment.

(1) Check unit packing lists to see that all

tools and equipment assigned to the unit are

present and properly stowed or mounted.

(2) Clean all tools and equipment of rust, mud,

or dirt, and see that they are in good condition.

Report missing or unserviceable items to

proper authorities .

n. Electrical Controls ( Insert this item on

Form No. 48) .

(1) Check mechanical operation of switches,

push-buttons, circuit breaker, rheostat, relays,

voltage regulator, and other electrical controls.

(2) Inspect controls for tightness of mount-

ing, condition of wiring, and cleanliness .

Tighten loose mounting screws or bolts and

terminal connections. Remove any accumula-

tion of dust, dirt, grease, or other foreign

matter from control mechanisms and from the

control boxes.

0. Power Connections ( Insert this item on

Form No. 48) .

(1) Check output sockets for cleanliness and

tightness of mounting, output connection for

good connection, and output cable for condition.

(2) Tighten any loose connection or mount-

ing. Clean terminal surfaces if they are cor-

roded or dirty. Notify the person in charge if

leads or cables are broken or insulation is

frayed, cracked, or stripped from the conduc-

tors.
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SECTION VIII

LUBRICATION

34. LUBRICATION INSTRUCTIONS (fig . 16) .

a.
After 8 Operating Hours.

ent

t (1) Fill the crankcase with Oil, OE and check

the level with the gauge.

(2) Drain the oil filter, clean the inside of the

body, and renew the element. Refill the engine

crankcase, run the engine a few minutes and

add Oil, OE to the full mark on the gauge.

(3) Wipe the breaker cam lightly with Grease,

CG, and lubricate the breaker arm pivot with

one or two drops of Oil, OE.
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(2) Check the oil level in the air cleaners

(carburetor and crankcase breather) and refill

with Oil, OE to the level mark.

b. After 64 Operating Hours.

(1) Remove and clean the sediment bowl and

screen on the fuel pump and also on the fuel

strainer. Open the fuel tank shut-off valve and

allow the water and sediment to drain out.

(2) Drain the crankcase and refill it with Oil,

OE to the FULL mark on the gauge. The capa-

city is approximatetly 4 quarts. Drain the

crankcase only when hot. After refilling, run

the engine a few minutes and recheck the oil
level.

CAUTION : Be sure that the oil pressure

gauge indicates that oil is circulating .

(3) Drain, clean, and refill air cleaner.

(4) Lubricate the governor and throttle con-

trol linkage, the hinges, locks, and hood fasten-
ers with Oil, OE.

c. After 128 Operating Hours.

(1) Lubricate the distributor shaft with three

to five drops of Oil, OE.

(2) Lubricate the rear bearing on the charg-

ing generator with six to eight drops of Oil,
ΟΕ.

(3) Lubricate the front bearing on the start-

ing motor with two to four drops of Oil, OE.

d.

After 256 Operating Hours.

(1) Remove, clean and reinstall the crankcase
ventilator valve and screen.

(4) Remove and wash all air cleaner parts .

From 0° F to —40° F use OH. Below —40° F

wash and operate dry.

e. After 512 Operating Hours.

(1) Remove the cover plate on the exciter end

bearing. Repack the bearing approximately

one-half full with WB, Grease, General Purpose

No. 2. Knead the lubricant into the space be-

tween the inner and outer races . Reinstall the

cover plate. Do not attempt to lubricate the

bearing through the plug hole .

(2) Lubricate the wick under the distributor

rotor with 1 drop of OIL, OE .

f . After 1024 Operating Hours. Flush the

fuel tank and fuel lines .

35. LUBRICATION UNDER SPECIAL CLIMATIC

CONDITIONS. Refer to part two , paragraph 20.

36. RECORDS AND REPORTS.

a. Records. A complete record of lubrica-

tion must be kept for each power unit in Duty

Roster (W.D., A.G.O. Form No. 6) , adapted as

explained in paragraph 38 b.

b. Reports. If lubrication instructions are

closely followed and proper lubricants used, and

if satisfactory results are not obtained, make

a report to the signal officer responsible for the

maintenance of the materiel .
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SECTION IX

UNIT MECHANICS' PREVENTIVE MAINTENANCE

37. SCOPE.

TECHNIQUES

a. Preventive Maintenance Services... Reg-

uglar scheduled maintenance inspections and

services are a preventive maintenance function

of the using arms, and are the responsibilities

of commanders of operating organizations . An

efficient control system is an essential aid in

determining when power units are due for

periodic maintenance services either because

of time elapsed or hours operated.

b. Frequency. The frequency of the pre-

ventive maintenance services outlined herein

is considered a minimum requirement for nor-

mal operation of this power unit. Under un-

usual operating conditions, such as extreme

temperatures or dusty or sandy terrain, it may

be necessary to perform certain maintenance

services more frequently.

c. First Echelon Participation. Operators

should be present and should assist mechanics

while periodic second echelon preventive main-

tenance services are preformed. Ordinarily the

operator should present the power unit for a

scheduled preventive maintenance service in

a reasonably clean condition ; that is, it should

be dry and should not be caked with mud or

grease to such an extent that inspection and

servicing will be seriously hampered. However,

the power unit should not be washed or wiped

thoroughly clean, since certain types of defects,

such as cracks, leaks, and loose or shifted parts

or assemblies, are more evident if the surfaces

are slightly soiled or dusty.

d. Technical Inspections.

(1) These inspections are performed by

technically qualified personnel, under direct su-

pervision of technically qualified officers. Tech-

nical inspections are made for the following

purposes :

(a) To determine whether a power unit

should be continued in service or withdrawn

for overhaul or reclamation of component

parts.

( b) To determine extent of damage and

estimated cost of repair in Report of Survey

and other similar proceedings .

(c) To discover causes of difficulties encount-

ered by combat troops with material, so that

efficiency may be improved.

(2) Whenever a power unit goes to a third or

higher echelon maintenance shop for repair,

it will receive a technical inspection to insure

that all defects have been corrected before it

is returned to the using organizations.

(3) Except in a theater of operations, techni-

cal inspections will be made whenever power

unit accountability is transferred, to determine

power unit conditions .

38. RECORDS AND REPORTS.

a. Unit Mechanics' Maintenance and Techni-

cal Inspection. The following War Department

forms for use as work sheets, referred to in

TM 9-2810 and here modified to Signal Corps

requirements for use with power units, are

provided to serve as reminders and records of

the unit mechanics' preventive maintenance

services and technical inspections :

(1 ) W.D., A.G.O. Form No. 461 (Preventive

Maintenance Service and Technical Inspection

Work Sheet for Wheeled and Half-Track

Vehicles) , adapted (by elimination of solely

vehicular items) to power units above 2.5 kilo-

watts, which are used by the Signal Corps (fig .

17 and par. 40) .

(2) The columns headed "6000 Mile" and

"1000 Mile" on Form No. 461 are comparable

to the semiannual and monthly maintenance of

power units used by the Signal Corps. Nota-

tions to that effect shall be made on this form.

The column headed "Tech insp" applies with-

out modification to power units.

(3) The general procedures listed in para-

graph 40-b are to be applied in conducting the

maintenance services and technical inspection.

The manner in which each item listed on the

form is to be inspected and serviced is ex-

plained in detail in paragraph 40c.
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TEMPORARY
NO. 3238

WAR DEPARTMENT LUBRICATION ORDER

CLEAN parts with SOLVENT, Dry-cleaning, or OIL,

Fuel , Diesel . Allow parts to dry thoroughly before

lubricating.

WAR DEPARTMENT, WASHINGTON 25, D. C., 13 DECEMBER 1944

POWER UNIT PU-58/G

This is a temporary lubrication order; requisition

permanent replacement from Philadelphia Signal

Depot or from Utah ASF Depot, Ogden, Utah. See

list in FM 21-6.

LUBRICANT

Governor and Throttle ОЕ

Control Linkage

OPERATING

HOURS

64

Fuel Pump
64

Remove and clean sediment bowl and screen .

Also open fuel tank shut-off valve to

drain water and sediment.

Crankcase Ventilator Valve

and Screen 256

Remove, clean, and re-install .

Crankcase Drain

Drain and refill Cap, approx. 4 qt .

(See note)

Exciter End Bearing WB

Remove cover plate. Knead lubricant

into space between inner and outer

races . Re-install cover plate.

Do not lubricate through plug hole.

LUBRICANTS

0

64

512

KEY

LOWEST EXPECTED AIR TEMPERATURE

OE-OIL , engine

Crankcase

Except Crankcase

ABOVE + 32° F +32° F to 0 ° F

OE SAE 30 OE SAE 10

OE SAE 30 OE SAE 10

CG-GREASE, general

purpose
CG No. I CG No. 0

Below 0° F

e

See Cold Weather Note

PS

CG No. 0

6
0

OPERATING

HOURS

1024

REFERENCE-Technical Manual 11-980

LUBRICANT

8 OE

-8 OE

FuelTank

Flush fuel tank and fuel lines.

Keep fuel clean and vent in cap open.

Cap. approx. 10-1/2 gal .

Crankcase Fill and Level Gauge

Checklevel (See note)

AirCleaners

Check level and refill to level mark.

Every 64 hrs. , drain , clean, and refill.

Every 256 hours , remove and wash all

parts . From 0° F to 40° F use OH.

Below-40° F, wash and operate dry.

256 Oil Filter

Drain, clean inside of filter body, and renew

element. Refill crankcase , run engine a few

minutes , and add OE to FULL mark on gauge.

128 OE Distributor Shaft

3 to 5 drops . Every 256 hours , wipe

breaker cam lightly with CG and

128 OE

128 OE

lubricate breaker arm pivot with I or 2

drops of OE . Every 512 hours, lubricate

wick under rotor with I drop of OE.

Charging Generator

Rear Bearing

6to 8drops

Starting Motor Front Bearing

2 to 4 drops (covered oil hole)

64 Fuel Strainer

Remove and clean sediment bowl and screen .

Also open fuel tank shut-off valve to

drain water and sediment.

D

4

WB-GREASE, general purpose, No. 2. All air temperatures.

PS-OIL, lubricating , preservative, special .

OH-OIL , hydraulic.

COLD WEATHER-Below 0 ° F, drain crankcase. Refill crankcase with 3 qts OE SAE 10 , check level and mark this

level "X " on the gauge . Add I qt gasoline to bring level rom "X " to FULL mark. During operation maintain at "X"

level mark by adding OE SAE 10. Immediately before shut-down, fill to "X " level mark with OE SAE 10, then add

gasoline to FULL mark. Run engine 5 minutes.

CRANKCASE-Drain only when hot . Refill to FULL mark on gauge. Run engine a few minutes and recheck oil level .

CAUTION : Be sure pressure gauge indicates oil is circulating.

HOURS-Reduce hours under severe operating conditions .

OIL CAN POINTS-Every 64 hours, lubricate hinges , locks and hood fasteners with OE.

1

DO NOT LUBRICATE-Governor, water pump, and fan.

No. 3238

NOTES

LUBRICATED BY MAINTENANCE PERSONNEL-Starting Motor Rear

and Outboard Bearings, Exciter End Bearing (complete disassembly

service).

Copy of this lubrication order will remain with the equipment at ail

times . Instructions contained therein are mandatory and supersede all

conflicting lubrication instructions dated prior to 13 December 1944 .

BY ORDER OF THE SECRETARY OF WAR :

OFFICIAL:

J. A. ULIO,

MajorGeneral,

The Adjutant General .

G. C. MARSHALL,

Chief of Staff.

Figure 16. War Department Temporary Lubrication Order No. 3238 .

TL-94895





Vehicle nomenclature

PREVENTIVE MAINTENANCE SERVICE AND TECHNICAL INSPECTION

WORK SHEET

FOR

WHEELED AND HALF-TRACK VEHICLES

PE-95-H

(Make)

(SeeAR 850-15)

SCR- 299

(Model)
(Size)

(Drive)

WD No.
6081

Mileage
Date31NOV44

Ist SIG B
Organization

(BodyType)

Special instructions: See TM 9-2810 for detailed instructions and procedures. See vehicle maintenance manual for technical information.

Legend for marking: ✓-Satisfactory

SYMBOLS: ☐ -INSPECT AND CORRECT

X-Adjustment required
XX-Repair or replacement required

O-Defect corrected

C-CLEAN T-TIGHTEN
A-ADJUST

L-SPECIAL LUBRICATION S-SERVE

1000 MILES MAINTENANCE

6000MILD MAINTENANGD

OR TECHNICAL INSPECTION

MONTHLY }

wordsand

column

Line out
6000 MILD MAIN

BON

6000 MILD MA NANOD

OR-TDOHNICAL INSPECTION
OR TECHNICAL H OTION

thatdo not MONTHLY
MONTHLY

apply.
1000-MLB MAINTENANCE

1000-MILE MAINTENANCE

OPERATION

ROAD TEST
T ☑

33 Manifolds and Heat Control (gas-

kets) (seasonal setting)

60 AirBrakeApplication Valve

70 AirBrakeReservoirs

1 Before Operation Inspection

2Air Pressure(buildup)(governor

CS CS 34 Air Cleaners (carburetor) (Diesel)

(air compressor)

eutoff)(low pressure indicator)

3 Dash Instruments and Gages;

(oil pressure) (viscometer) (am-

meter) (voltmeter) (speedometer

andodometer) (tachometer) (tem-

CS CS
35 Breather Caps and Ventilators

36 Carburetor (choke)(throttle) (link-

age) (governor)

C

37 Fuel Filters , Screen, and Lines
CT

perature) (fuel) (air pressure)
38 Fuel Pump (vacuum and pressure)

Horns,Mirrore,andWindohield 39 Starter (action) (noise) (speed)

Wipere

Brakes, foot,hand andtrailer

(brakingoffeet) (feel) (side pull)

(noise) (chatter) (podal travel)

A

40 Leaks (engine oil) (fuel) (water)

41 Ignition Timing (advance)

A K 42 Engine Idle and Vacuum Test

(bandcontrolairorelectrice)

Clutch(freetravel) (drag)(noise)

(shatter)(grab)(clip)

TransmissionandTrancfort(lever

action)(deslutshing) (vibration)

(neice)

TAS

S

8Steering(free play) (bind)(wan-

der)(shimmy)(sidepull)(columa

andwheel)

9 Engine (idle) (acceleration) (pow-

er) (noise) (governed speed)
L

43 Regulator Unit (connections)

(voltage) (current) (cut-out)

PowerTirePump (drive) (linco)

45 Diesel Fuel Injector Pump

46 Diesel Fuel Nozzles and Lines

CHASSIS, BODY, & ATTACHMENTS

47 Tires and Rims (valve steme and

capo) (condition) (direction)

(matching)(epare carriere)

ON HALF-TRACKS DO 106 το 115 Now

18 Rear Brakes (drums) (supports)

(eylinders)(came and shafte)

(magneteandarmaturce)

40*RearBrakeShoes (lining )(links)

(guides)(anekere

50 TorqueRode (bushinge) (brackets)

51 RearSpringSeatsandBearings

52 Rear Wheels (bearings) (esalm)

(drive flangee)(nute)

71 Transmission (mounting) (scale)

(powertakeoff) (linkage)

79 Trancfor (mountings) (linkage)

(seale)(vent) (power take off)

73 RearPropollor Shafts(see62)

74 Center Bearing (seals) (vent) (oil

level) (mountings)

75 Rear Axles (pinion ond play)

(scale) (vente) (alinement)

76 RearAir Brake (chamber )(roda

andscale)(sleek adjusters)

77 Rear Springa (elipe) (leaves)

(Ubolte) (hangers)(chackles)

78 RearShock Absorbors andLinke

70 Caband Bolly- Mountings

80 Frame (rails and cross members)

81 Wiring, Conduits, and Grommets

82 Fuel Tanks, Fittings, and Lines

08 DrakeLines (fittings) (have)

84 Exhaust Pipes and Muffler

85 Vehicle Lubrication

LOWER VEHICLE TO GROUND

86 TooInand Turning Stopa

07 Winch(clutch) (brake) (drive)

(chearpin)(cable)(guides)

09 Fifth Wheel (bed plate and bolts)

WiringandConnections

60 TractortoTrailer Brake Hose,

00 Heist (mounting) (drive) ( 0

trol )(pump)(lines)(eylinder)

KT

CA

ایک

10 Unusual Noises (attachments)

(cab) (body) (wheels or tracks)

11 BrakeBooster Operation

12AirBrakeSystemLeaks

13 Temperatures (brake drums)

(hubs) (axles) (transmission)

(transfer)

14 Leaks (engine oil) (water) (fuel)

TrackTension (final read teet)

16GearOll LovelandLoake

(transmission)(transfer)

RAIOR VELOLEBLOOK SAPREY

17 Unusual Noless(engine)(belte)

(accessories)(transmission)(trans

fer)(chafteand joints)(exics)

(wheel bearinge)

ENGINE AND ACCESSORIES

18 Cylinder Head andGasket

19 Valve Mechanism (clearances)

(lubrication) (cover gaskets)

20 Spark Plugs (gaps) (deposits)

21 Compression Test (record)

rier) (record gravity and voltage)

ve

GLA

53 Front Brakes (drums) (supporte)

(eylindere)(came and chafte

(hose)(airchambers) (puch reda

andseals)(adjustere)

A
91 Lamps (head, tail, body, running,

directional, stop, and blackout)

02 Safelyreflectors

64 FrontBrake Shoes (lining )(linke)

(guides)(anchor)

55 Steering Knuckles (joints) (bear-

inga) (ecals) (beets)

56 Front Springs (clips) (leaves)

(U belte) (hangers) (shackles)

57 Stooring (arme) (tie rode) (drag

link) (coale andboots) (Pitman

arm)(gear)(column) (wheel)

68 Front Shock Absorbere and binke

50 KnceAction Suspension

60 Front Wheels (bearings) (seale)

(Mango)(axleond play) (nute)

61 FrontAxle(pinion and play) (seal)

(vent)(alinement)

CB 22 Battery(cables) (hold-downs) (car-

23 Crankcase (leaks) (oil level)

CB 24 Oil Filters, Coolers, and Lines

TC C

25 Radiator (core) (shell) (shutters)

(mountings) (hose) (cap and gas-

ket) (antifreeze, record) (overflow

tank) (steamrelief tube and valve)
✓

63 Engine (mountings and braces)

(ground strap) (side pans)

T

CT

२०

26 Water Pump, Fan, and Shroud

27 Generator, Starter, and Switch

AlsCompressor (unlender valve)

(governor)(lince)

29 Drive Belts and Pulleys
A

30 Tachometer Drive and Adapter

LA

31 Distributor (cap) (rotor) (points)

(shaft) (advance units)

32 Coll and Wiring (high and low

voltage) (supports)

*TRAILER ITEMS ALSO COMMON TO OTHER WHEELED VEHICLES

W.D. , A. G.O. Form No. 461

April18, 1943

62 Front Propeller Shafi(jointsand

alinement)(ccale)(langen)

64
Hand brake(ratchet and powl)

(linkage)(drum or disk) (lining)

03 (tow
Front (bumpers) (roller) (
hooke) (brush guarde)(grilla)

65 Clutch Pedal (free travel) (link

ago)(returnspring)

66 BrakePodal (freetravel)(linkage)

(return-opring)

67Brake Master Cylinder (vent)

(Qaidlevel) (lenho) (switch)

68 Brake Vacuum Beester (linkage)

(aircleanerandhose)(cylinder)

04 Heed(hinges) (fastenere)

06 Front Fondore and Running

Bearde

06 CaborPass. Body (deore)(hard

ware) (glass) (top and frame)

(curtainsandfasteners) (coats)(up

holstery andtrim) (safety strape

andgrab raile) (Roor boardeand

mate)(ventilators) (map compart

mentandtables)

07 Heater,Fan,andDefrester

98 Circuit Breaker and Fuse Block

99 RearFenderoand Splach Guarda

100 Body (panels) (rear doors) (tail-

gate and chains) (floor) (skid-

strips) (stakes) (sockets) (bows)

(tops) (tarpaulins) (end curtains)

(troop seats) (stowage compart-

ments)

101 Rear Bumperand PintleHook

(Intchandlook pin) (drawbar)

109 ArmerPlate(body) (cowl)(deere)

(windshield)(port covere)

103 Paint and marki-gs

104 Radio Bonding (suppressors) (fil-

ters) (condensers) (shielding)

105 Armament (guna) (mounts() هعتم (

(spareparts)(covers)

FOLD TO
VEHICLE NOMENCLATURE LINE AND FILE

TL95418

Figure 17. Front of WD, AGO Form No. 461 adapted for use with power units . (Solely vehicular

items are lined out .)
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RECORD: Compression pressure: Cylinder No. 1102 2 110 3 100 4 108 5 6 7 8 9 10 11 12

BATTERY: SPECIFIC GRAVITY-Cell No. 11.225 21.227 3 1.226 4 5 6
Antifreeze protection to

VOLTAGE- CellNo. 11.921.95 1.93
4 5 6

Manhours required for this 1,000 mile maintenance
2

6,000 mile maintenance

Driver HENRYJONES T/S

Repairs requested

(Grade or title)

Repairsby higher echelon entered on Job Order Request No.

IDEC 44 WLW

403

Mechanic or inspector

Supervising officer

2 DEC 44 BB
Vehicle forwarded

(Grade or title)

Vehicle returned

or tech, inspection

BILL BROWN 74

(Grade or title)

WILLIAM L.WILLIS, Ist LT.

4DEC44 BB

(Date) (Initials) (Date) (Initials)

Disposition of work sheets: 1000 Mile-Maybe retained until completion of next 6000 mile, then destroy

6000 Mile-Maybe retained until completion of next 6000 mile, thendestroy

Technical inspection-May be retained until completion of next 6000 mile, then destroy

REMARKS OR RECOMMENDATIONS:

EARLIER DESTRUCTION

MAY BE ORDERED BY

LOCAL COMMAND

(Date) (Initials)

°F

CUAT

9000-

HLE MAINTENANGB

OR TECHNICAL INSPECTION

1000-MILE MAINTENANCE

ITEMS SPECIAL TO HALF-TRACKS

106 Tracks(guides)(treadwear)

107 Sprockets (langes) (bearinga)

(scale)

108 Brake(drums) (supports)(eylin-

ders)

100 Brakes Shoes (lininge) (linke)

(guides)(anchors)

110 Idlers(flanges) (bearinge)

Idler(posts) (checkles) (shafte)

(adjusting rode)(brackets)

119 Frame Bracketsand CroceTube

113 Begie(crab assemblies) (springa

and blocks) (guides and elides)

(arme and bolte)

114 BegioRollers: Upper and Lower

(tircs)(bearings) (scals) (bolte)

115 Track Tension(on ground)

ITEMS SPECIAL TO AMPHIBIANS

NOTE: Thefollowing items 116 to 123 are the required minimum

maintenance for amphibian vehicles in land operations. For main-

tenance requirements for water operations, consult the vehicle mainte-

nance manual.

TL 95419

TS

-0000- VANCE

OR TECHNICAL INSPECTION

1000 MILE MAINTENANCE

416 Rudderandand1Shearpins,Propeller

StrutandBoaring

Im

OR TECHNICAL INSPECTION

1000-MILE MAINTENANCE

127 Landing gear (chafte) (wheelm)

(supports) (lock pin) (grare)

(eranis)

117 Propeller Shaft Housings(seal)

(beste)(plugs)

118 Hall(pluga) (rub strakes) (deska)

(hatehee) (ventilators) (compat-

menta) (bulkheade) (platen)

(frame)

110 Bilge Pumpe (drivee) (valven)

(controls) (lines) (etrainers)

120 Water Propeller (shafta) (jeinte)

(bearings)(stulling ben)

121 HandCrank Ratchetand Cover

199 Rudder (chafts) (arma) (sable )

)red)(brackets) (stuffingb مس

123 Anchor,Hand Bilge Pumpand
BeatHook

ITEMS SPECIAL TO TRAILERS

124 Tow Hitch (king pin)(5thwheel

plates)(lunetto) (tongue)

125 AirandFlectricConnections

126 Safety Devices (chaine) (switch

andbattery)

128 FrontandRearAxles

120 Electric Brake (application eon-

troller)(leadcontrol) (recintor)

130 Parking Brakes (ratchet) (pawl)

TOOLS AND EQUIPMENT

131 Tools (vehicle) (pioneer)

132 Fire Extinguishers

133 Decontaminator

134 First-Aid Kit (if specified)

135 Publications and Form No. 26

136 Traction Devices (chainm)

(plates andconnectors) (grousers)

137 Tow (chain) (cable) (rope) (block)

138 Spare(shearpins) (fuses) (bulbs)

139 Fuel and Water Cans and Bracket

140 Fuel Can Nozzle and Bucket

141 Modifications (FSMWO's

pleted)

142 Final Road Test

(repeat items 2 to 16)

com-

NOTE: Correct or report all deficiencies found during

final roadtest.

U. S. GOVERNMENT PRINTING OFFICE: 1943 0 522386

Figure 18. Back of WD. AGO Form No. 461, adapted for use with power units . (Solely vehicular items

are lined out.)
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(4) Technical inspections are usually per-

formed by third or higher echelon. The main-

tenance services are performed by unit

mechanics (second echelon) .

(5) If instructions other than those contained

in either the general or the specific procedures

are required for the correct performance of a

preventive maintenance service or for the cor-

rection of a deficiency, consult the signal officer

in charge.

b. Duty Roster (fig. 19 ) .

(1) USE OF W.D., A.G.O. FORM NO. 6 .

This form (Duty Roster) is the only one

authorized for recording lubrication and main-

tenance service records for power units of the

Signal Corps . The right-hand page of the Duty

Roster contains 31 columns for 31 days of the

month . The adjacent columns on the left-hand

page are used to list the use, nomenclature,

and serial number of each power unit. The first

line of any corresponding three-line group on

the right-hand page will be used to list the

number of hours of operation of the power

unit for each day of the month. The second

line will show accumulated hours of operation

from day to day. The third line will show the

dates on which scheduled maintenance takes

place. The third line can also be used for entry

of lubrication records based on the hourly

intervals specified by the applicable War De-

partment Lubrication Order, with the operat-

ing hours totals as guides.

( 2) RECORDING FOR POWER UNITS

ABOVE 2.5 KILOWATS.

(a) Record the actual hours of operation

for each day on the first line, and the accumul-

ated hours of operation from day to day on the

second line.

(b) As each day elapses, or as otherwise

convenient, the noncommissioned officer de-

tailed for the purpose will determine which

power units are scheduled for weekly, monthly,

or semiannual maintenance.

(c) As these maintenance services are per-

formed, the lettter W for weekly, M for month-

ly, or S for semiannual will be entered on the

third line in the column representing the date

on which the service actually takes place. When

W is used, a small numeral written beside it

will indicate the number of weeks which have

elapsed since the preceding monthly service.

1W₁ would signify the first weekly service since

the preceding monthly service. When M is used,

a small numeral written beside it will indicate

the number of months since the preceding

semiannual service. M, would signify the fourth

monthly service since the preceding semiannual

service .

(d) After each service, the date and the

nature of the next schedule will be indicated in

the appropriate date column in the following

system : W1 W2 W3 W4 M₁ ; W, W2 W3 W4 M2 ;

W1 W2 W3 W4 M3 ; W1 W2 W3 W4 M4 ; W1 W2

W3 W4 M5 ; W1 W2 W3 W₁ S.4

1

(e) If the scheduled service is delayed for

any reason, the symbol for that service will

be entered on the actual date the service was

performed and the symbol will be circled to

show on the roster that the service was made

out of its normal order. Circling the service

symbol on the roster provides a constant check

on any irregularity of maintenance.

(f) Additional symbols to fill in as applic-

able are :

P-Unit deadlined for lack of parts .

R-Unit deadlined for repair .

39. GENERAL PROCEDURES.

a. These general procedures are basic

instructions which are to be followed when

performing the services on the power unit

items listed on the preventive maintenance

service work sheet.

NOTE : Second echelon personnel must be so

thoroughly trained in these procedures that they

will apply them automatically.

b. All of the required identification data

for the power unit should be entered in the

space provided at the top of each form. The

unit nomenclature should be complete ; the

serial number, operating organization, date, and

hours of operation should also be recorded.

c. In order to indicate on the work sheet

whether one of the periodic preventive main-

tenance services or the technical inspection is

being performed, line out all words in the

headings that do not apply to the service or

inspection to be performed.

d. Opposite each item on these work sheets,

a rectangle or box is placed either under the

periodic maintenance service heading, under

the technical inspection heading, or both.
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These boxes indicate which of the main-

tenance services or inspection is to be per-

formed for each item. Each box indicates that

the item is to be inspected and corrected when

necessary. Special-service symbols like C, Т, А,

L, or S appear in some of the boxes. These

symbols indicate that certain additional manda-

tory services are to be performed, and are ex-

plained in detail in subparagraph m below.

e. The items in the column not lined out on

each of the above forms should usually be per-

formed in the numerical sequence in which

they are listed since they have been so

arranged for economy of motion.

f. All defects should be corrected upon dis-

covery, or reported or evacuated to higher

echelon for correction.

g. The condition in which items are found

and the correction of defects should be indic-

ated by the following markings :

(1) Mark the box with a v if found satis-

factory.

(2) Mark the box X if adjustment is required.

(3) Mark the box XX if repair or replacement

is required.

(4) When a defect is found and not corrected

immediately, or if correction is to be made by

higher echelon, explain under REMARKS,

recording the item number of identfication.

When such a defect is corrected, either by

organization mechanics or by higher echelon

mechanics, encircle the X or XX, thus.

h. The following considerations will deter-

mine whether a maintenance operation should

be referred to a higher echelon, or performed

by the operating organization. Repair to power

units will be performed in the lowest echelon

of maintenance consistent with :

(1) Availability of suitable tools.

(2) Availability of necessary parts.

(3) Capabilities of mechanics.

(4) Time available.

(5) Tactical situation.

i. After a technical inspection, the unit

should be restored to a safe operating condition,

unless it is to be scheduled for wear. Any dis-

assembled parts or assemblies that are dam-

aged in handling during the inspection should

be replaced by serviceable ones.

j. The preventive maintenance services

should be performed without disassembling

units, unless disassembly is prescribed in the

procedures. Ordinarily, new gaskets should be

used when the parts are reassembled.

k. When new or overhaul subassemblies are

installed to correct deficiencies, care should be

taken to see that they are clean, and properly

lubricated and adjusted.

1"

ADJUSTMENT

FOR FAN AND

WATER PUMP

BELT

TL91889

Figure 20. Belt adjustments.

ADJUSTMENT.

FOR

GOVERNOR BELT

1. The general inspection of each item

applies also to any supporting member or con-

nection, and usually includes a check to see

whether the item is in good condition, correctly

assemblied, secure, or excessively worn. The

mechanics must be thoroughly trained in the

following explanations of these terms.

(1) The inspection for "good condition" is

usually an external visual inspection to deter-

mine whether the unit is damaged beyond safe

or satisfactory limits or whether it is in such

a condition that damage will result during

operation. The term "good condition" is ex-

plained further by such terms as the following :

Not bent or twisted, not chafed or burned, not

broken or cracked, not bare or frayed, not

dented or collapsed, not torn or cut, not

deteriorated, and adequately lubricated.

(2) The inspection of a component to see that

it is ' correctly assembled' is usually an external

visual inspection to determine whether it is in

its normal assembled position in the unit.
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(3) The check of a component to determine

whether it is "secure" is usually an external

visual inspection or a hand-feel, a pry-bar, or a

wrench check for looseness in the unit. Such

an inspection will always include any brackets,

and all lockwashers, locknuts, locking wires, or

cotter pins used to secure the tightening. All

belts should be checked to insure correct ten-

sion (fig. 20) .

(4) The frequently used term, "excessively

worn," will be understood to mean worn close

to or beyond serviceable limits, and likely to

result in failure if not replaced before the next

scheduled inspection.

m. Special service symbols, as applied to the

items of the periodic preventive maintenance

services , indicate that the part is to receive

certain mandatory services. For example : An

inspection box with a T in it indicates that

the part must not only be secure, but that

the mounting bolts must be tightened properly

with a wrench. These symbols are :

(1 ) A, ADJUST. Make all necessary adjust-

ments in accordance with the technical manual,

special bulletins, or other current directives .

(2) C, CLEAN.

(a) Clean components of the power unit to

remove lubricant or dirt, using specified dry-

cleaning solvent. After the parts are cleaned,

rinse them in clean fluid and dry them well.

Take care to keep the parts clean until re-

assembled . Keep cleaning fluid away from

rubber or other material which it will damage.

(b) Clean the protective grease coating

from new parts. This material is usually not

a good lubricant.

(3) L, SPECIAL LUBRICATION. Special

lubrication ( L) applies either to lubrication

operations that do not appear on the lubrica-

tion order, or to items that do appear on the

order but should be performed in connection

with the maintenance operations if parts have

to be disassembled for inspection.

(4) S, SERVE. Compliance with the symbol

S usually consists of performing special opera-

tions, such as replenishing battery water ;

draining and refilling units with oil ; and chang-

ing or cleaning the fuel or oil-filter cartridge.

(5) T, TIGHTEN. All tightening operations

should be performed with sufficient wrench

torque (force on the wrench handle) to tighten

the unit according to good mechanical practice,

using the proper tool without additional exten-

sion handle. Use torque-indicating wrench

where specified. Do not overtighten, as this

may strip threads. Tightening will always be

understood to include the correct installation

of lockwashers, locknuts, and cotter pins or

locking wires provided to secure the tighten-

ing. The correct sequence for cylinder head

tightening is indicated in figure 21 .

n. When conditions make it difficult to per-

form the complete preventive maintenance

service at one time, it can sometimes be handled

in sections, planning to complete all operations

within the week if possible. All available time

at rest periods and in bivouac areas must be

utilized if necessary. When limited by the

tactical situation, items marked with special

service symbols in the boxes should be given

first consideration .

o. If a job order (W.D., O.O. Form No.

7362) is used when the power unit is sent to

a higher echelon for the correction of any de-

fect beyond the scope of organization mainten-

ance, the job order number will be inserted in

the space provided on the reverse side of the

form.

15 9 5 7 13

3

6

2 12

4 8 140

TL91881

Figure 21. Cylinder head tightening.

p. The forms may be reduced to convenient

size for filing by folding up the line marked

'Vehicle Nomenclature' but are to be filed only

after all items marked X or XX have been

corrected.

40. SPECIFIC PROCEDURES.

a. Use of W.D., A.G.O. Form No. 461.

(1) The items on this form should be per-

formed in the numerical sequence in which they

are listed wherever possible, since they have

been so arranged for maximum efficiency and
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economy of motion. The general order of the

listed items is :

(a) A running test, and closely related

items.

(b) Maintenance operations, consisting of

operations in the engine compartment and a

group of body and attachment items.

(c) Tools and equipment.

(d) Final running test.

(2) If at any time it is necessary to dis-

assemble a unit, any special services indicated

on the semiannual maintenance should be per-

formed on the item.

(3) All monthly maintenance work sheets may

be held in the organization file until the next

semiannual maintenance work sheet is filed,

and then destroyed. The semiannual mainten-

ance work sheet, or technical inspection reports,

may be held until the next semiannual mainten-

ance form is filed, and then distroyed.

b. Performing Items on Work Sheet.

Specific procedures for performing each item

in the monthly and semiannual maintenance

services and in the technical inspection are

described on the following pages. Each of these

pages of specific procedures has three columns

at its left edge, corresponding to the monthly

maintenance, the semiannual maintenance, and

the technical inspection of Form No. 461,

respectively . While the semiannual mainten-

ance and technical inspection are both indic-

ated in the same column on the work sheet

(Form No. 461) , separate columns are pro-

vided in the procedure pages of this manual

for clarification. The detailed procedures for

each maintenance service and technical inspec-

tion will be found on the following pages

opposite the item numbers in the procedure

columns. Very often it will be found that a

particular procedure does not apply to both

the monthly maintenance, the semiannual

maintenance, and to the technical inspection.

In order to determine which procedures to

follow, it is necessary simply to follow the

item number down the appropriate column

opposite the paragraphs whenever they are to

be applied.

c. Sample. The following sample illustrates

the manner in which the specific procedures

described in this paragraph are to be used.

Assume work is being done on the monthly

maintenance service. Item number 20, in this

sample, appears in the monthly maintenance

column opposite the first paragraph only, indic-

ating the necessary procedure.

Tech.

Insp.

Semi-

annual Monthly

20 20

20

SAMPLE

Spark Plugs. Examine the installed spark

plugs to see that their insulators are in good

condition and clean ; note any evidence of leak-

age around the insulators or gaskets.

Applies to

monthly

maintenance

only.

Remove the spark plugs and examine for poor

condition, paying particular attention to broken

insulators, excessive carbon deposits, and to

electrodes which are burned thin. Replace un-

serviceable plugs. Report excessive deposits or

damaged insulators, as these conditions may

indicate incorrect heat range.

Applies both

to technical

inspection and

semi-annual

maintenance.
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Tech.

Insp.

Semi-

annual Monthly

SAMPLE

20

20

41. MAINTENANCE ITEMS.

CLEAN. Clean the deposits from the insula-

tors and electrodes, and check the insulators

to see whether they are cracked. If a plug

cleaner is not available, install new or recon-

ditioned plugs .

ADJUST. Adjust gaps to 0.030 inch by bending

the grounded electrodes . After completing item

number 21, reinstall the plugs using new

gaskets and taking care not to overtighten

them as this may cause distortion and damage.

Similarly, the number 20 appears both in

technical inspection and in the semi-annual

maintenance columns opposite the second

paragraph , indicating that this procedure is to

be performed on both of these operations. The

number 20 again appears in the semi-annual

maintenance column only opposite the manda-

tory special services, clean and adjust. This

corresponds with Form No. 461 where the

letters C and A are placed in the semi-annual

maintenance box opposite item number 20,

indicating that the spark plugs must be cleaned

and adjusted every 6 months.

Applies to

semi-annual

maintenance

only.

Tech .

Insp.

Semi-

annual
Monthly

RUNNING TEST

The operator of a power unit is often unaware of defects in the

equipment which have developed gradually, and to which he has

become accustomed. The fact that many operators lack the ability

to detect the developing causes of failures makes it desirable for

the mechanic to test the operation of the unit as part of the

periodic preventive maintenance services. During and before this

test, any repairs or adjustments necessary to insure safe operation

should be made. The appropriate paragraph in the following service

procedures should be consulted. If a defect is found during the

test which does not require immediate correction, note it on the

check sheet and make provisions for securing necessary replace-

ment parts . The defect can be corrected later during the service.

NOTE: If the tactical situation does not permit a complete test, perform

items 3, 9, 10, and 14.
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Before-Operation Service. Perform the Before-operation Service

as a check to determine whether the power unit is in a satisfatory

condition to make the running test safely, and that it is adequately

supplied with fuel, engine oil, and coolant .

Dash Instruments and Gauges. During the warm-up period, push

the throttle control rod back and operate the engine at fast idle

speed. Observe as follows :

OIL PRESSURE GAUGE. Observe oil pressure at frequent inter-

vals and under all conditions of engine speed to see that the oil

pressure is about 20 pounds.

CAUTION : If the gauge indicates zero or excessively low oil

pressure, stop the engine immediately and investigate the

cause.

BATTERY CHARGE AMMETER. Observe the ammeter to see

that it is indicating normally. The ammeter should read from 3 to

30 amperes, depending on the state of charge of the battery.

FREQUENCY METER. Watch the meter for proper operation.

The frequency reading should be 60 cycles .

WATER TEMPERATURE. Note the WATER TEMPERATURE

gauge to see that it indicates within the normal range. The tem-

perature should increase gradually during the warm-up period

and normally should not exceed 175° F. The temperature at which

the gauge hesitates indicates the opening of the thermostat.

Extremely low temperature after a reasonable warm-up period may

indicate that the "open" of the thermostat is jammed. Tempera-

tures above normal may indicate that the thermostat has become

jammed in the closed position, or that the cooling system is

clogged .

FUEL GAUGE. Observe whether the fuel gauge indicates the

approximate amount of fuel in the tank.

VOLTMETER. The meter should read 120 volts .

Engine. Observe engine-operating characteristics as follows :

UNUSUAL NOISES. Listen for knocks and rattles as the engine

is accelerated and decelerated, and while it is under both light and

heavy loads.

ACCELERATION AND POWER. Operate the engine at various

loads, noting whether the engine has normal pulling power. A

slight ping during sudden load application is normal ; continued or

heavy ping may indicate early timing, heavy accumulation of

carbon, or low-octane fuel.

Unusual Noises. Be on the alert continually for unusual noises

that would indicate looseness of parts or damaged malfunctioning

components.
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Tech.

Insp.

Semi-

annual Monthly

13 13 13

Temperatures. After completing the run, note as follows :

GENERATOR HOUSING. Feel the generator housing cautiously

for abnormal temperatures as determined by previous experience

with the unit.

GENERATOR BEARINGS. Feel the bearing housing for evidence

of overheating. If the rear bearing appears to be overheated, lack

of proper lubrication or excessive wear of the bearing is indicated.

Report worn bearings promptly to the proper authority.

18 18 18
Cylinder Head and Gasket. Look for cracks or indications of oil ,

water, or compression leaks around studs, cap screws, and gaskets.

CAUTION : Cylinder heads should not ordinarily be tightened

unless there is a definite indication of looseness or leaks.

When a new gasket is installed, tighten three times as fol-

lows : First, upon installation, second, after engine is warmed

up, and third, after completing final test.

14 14 14

19 19 19

19

20

19

20

20

20

Leaks. Look within the engine compartment and underneath the

unit for engine oil, water, and fuel leaks, and determine their

source .

Valve Mechanism. If valve noises occur, examine valve tappet

clearances while hot. Valve tappets, shafts, and springs should

appear in good condition, correctly assembled, and secure. Oil

should be delivered properly. Also make sure that the valve cover

gaskets are in good condition.

Remove the valve mechanism cover, and observe valve clearances

and the condition of valve mechanisms.

ADJUST. Adjust the clearances to the values given in paragraph

57.

Spark Plugs. Examine the installed spark plugs to see that

their insulators are in good condition and clean, and that there is

no leakage around the insulators or gaskets. When operating con-

ditions require, the spark plugs may be removed for service.

Remove the spark plugs and examine for poor condition, paying

particular attention to broken insulators, excessive carbon deposits,

and to electrodes which are burned thin. Replace unserviceable

plugs . Report excessive deposits or damaged insulators, as these

conditions may indicate incorrect heat range.

CLEAN. Clean deposits from the electrodes and insulators, and

check again for cracks. If a plug cleaner is not available, install

new or reconditioned plugs .
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ADJUST. Adjust gaps to 0.030-inch by bending to the grounded

electrodes . After completing item 21, reinstall the plugs, using new

gaskets and taking care not to overtighten them, as overtighten-

ing may cause distortion and damage.

Compression Test. With all spark plugs out, insert a compres-

sion gauge in a spark plug hole and, with the throttle wide open,

rotate the engine at cranking speed until the maximum compres-

sion is indicated. Do not crank the engine more than is necessary

to obtain the maximum reading of 185 pounds (par. 3) . Be sure

battery is fully charged. Record the reading in the space provided

on the back of the form. Repeat this process for each cylinder.

If pressure in a cylinder is appreciably below normal, squirt suffi-

cient engine oil on the piston head to prevent loss of compression

temporarily , and recheck. Low compression, brought up to normal

by oil sealing, indicates piston, ring, or cylinder wear or damage.

Low compression, not brought up to normal by this method, indi-

cates valve or gasket leakage .

Battery ( Cable, Hold-Downs, Carrier, Record Gravity, and Volt-

age) . Inspect battery case for cracks and leaks. Clean top of bat-

tery. Inspect cables, terminals, bolts, posts, straps, and hold-downs

for good condition. Test specific gravity and voltage and make a

record on Form No. 461. Specific gravity readings below 1.225 indi-

cate battery should be recharged or replaced except when using

electrolyte for tropical climates. Electrolyte level should be one-

half inch above plates.

Bring electrolyte to proper level by adding distilled or clean

water. Clean entire battery and carrier. Repaint carrier if cor-

roded. Clean battery cable terminals, terminal bolts and nuts, and

battery posts, and grease them lightly. Inspect bolts for service-

ability . Tighten terminals and hold-downs carefully to avoid dam-

age to battery.

Crankcase. With engine idling, examine crankcase, valve covers,

and timing-gear cover for oil leaks . Stop the engine and, after oil

has drained into the crankcase, see whether the oil is at the proper

level .

NOTE : If an oil change is due, drain the crankcase and refill to proper

level with specified oil. Do not start the engine again until item 24 is

completed.

Oil Filters, Coolers, and Lines. Inspect the oil filter, and all ex-

ternal engine oil lines to see whether they are in good condition,

secure, and do not leak.

NOTE: When due, or when oil- filter cartridge condition indicates a filter

cartridge change is necessary, remove the filter cartridge , clean the case,

and install a new filter cartridge of the correct type, installing new gas-

kets and tightening the cover securely.

43



Tech .

Insp.

Semi.

annual Monthly

25 25 25

25 25

25

26 26 26

26 26

27 27 27

Radiator ( Core, Shell, Mountings, Hose, Cap and Gasket, and

Steam Relief Valve) . See that these items are in good condition,

correctly assembled, securely mounted and connected, and do not

leak ; note whether the core air passage are obstructed with dirt,

insects or trash, and whether the core fins are badly bent ; note

whether the steam-relief valve operates freely and is in correct

position for the prevailing atmospheric temperature. Also examine

the coolant to see whether it is so contaminated with rust, oil , or

other foreign matter that the cooling system should be cleaned. If

cleaning is necessary, proceed as follows : Drain the radiator, taking

care to save the drainings to put back into radiator if ethylene-

glycol antifreeze is in use. Clean the cooling system according to

current directive, using only specified cleaner. Flush cleaner from

the entire cooling system with clean water. Refill radiator with

coolant, adding specified inhibitor, unless new antifreeze, which con-

tains inhibitor, is used. Do not fill to top ; allow room for expansion.

ANTIFREEZE. If antifreeze is in use, determine its protective

value and make a record in the space provided on the reverse side

of the work sheet.

CLEAN. Clean the dirt, insects, and trash from the exterior of

the core by blowing out with compressed air or with a stream of

water applied carefully from the rear side of the core. (Do not use

steam) .

CAUTION : Use only a suitably shaped piece of wood or

blunt instrument in straightening fins ; otherwise tubes may

be punctured.

TIGHTEN. Tighten all loose radiator mountings and hose clamps.

Water Pump, Fan, and Shroud. Observe water pump to see that

it is in good condition, not leaking, and securely installed. Loosen

drive belts and leave them loose until adjustment is made (item 29) .

Examine shaft for end play and loose bearings. Inspect fan blades

to see whether they are in good condition, properly secured to the

hub, and whether the shroud is in good condition, properly aligned

with the fan, and securely mounted.

TIGHTEN. Tighten water pump packing gland nut cautiously.

Do not overtighten as this may cause scoring of the shaft and leak-

age.

Battery- Charging Generator, Starter, and Switch. Note

whether these items are in good condition, securely mounted, and

whether the wiring connections are clean and secure ; see that the

starter linkage and retracting spring are in good condition and

secure .
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Remove the battery-charging generator and starter inspection

covers and see that the commutators and brushes are in good con-

dition and not excessively worn ; that the brushes are free in the

holders and have sufficient spring tension to hold them in contact

with commutator ; and that the brush-connecting wires are secure

and not chafing.

CLEAN. Clean the commutator end of the generator and starter

by blowing out with compressed air. If the commutator is dirty,

clean with fine sandpaper (No. 00) and blow out the dust with com-

pressed air. See that air passages in generator are clean and unob-

structed. Check seating of brushes.

TIGHTEN. Tighten the starter mounting bolts securely .

Drive Belts and Pulleys. Observe all drive belts for evidence of

fraying condition, excessive wear, and deterioration from oil. See

that all drive pulleys and hubs are in good condition and securely

mounted. Check coupling between engine and generator.

Distributor. Observe whether the distributor body and external

attachments are in good condition and secure. Examine other parts

of the distributor as follows :

CAP, ROTOR, AND POINTS. Blow or wipe the dirt or dust from

the distributor cap, remove the cap, and see that the cap, rotor, and

the breaker-plate assembly parts are in good condition, correctly

assembled, secure, and serviceably clean. Pay particular attention

to cracks in the cap and rotor, corrosion of terminals, and connec-

tions in these parts, and to burning of the outer ends of the conduc-

tor strap of the rotor. Also see whether the breaker points are in

good condition, well aligned, and adjusted to specifications . If the

breaker-plate assembly is unserviceably dirty, remove the distribu-

tor, clean in dry-cleaning solvent, dry with compressed air, lubricate

parts as specified below, and reinstall in its correct position for

timing. When cleaning the distributor, remove the wick and lubri-

cation cup, clean and dry them while removed, and reinstall only

after the distributor assembly is cleaned and blown dry with com-

pressed air. If the breaker points are pitted, burned, or worn to an

unserviceable condition, install a new set of points. If the points

are badly pitted, replace the capacitor also, as it is probably the

cause of the pitting. Install the new points so that they are well

aligned and engage squarely. If the points are slightly pitted or

burned, dress them with an American-Swiss No. 6 file (or equiva-

lent) or #00 sandpaper (do not use emery cloth) , and remove the

filings with compressed air.

SHAFT. Test by hand-feel for looseness, to determine whether or

not the distributor camshaft is excessively worn in its bushings.
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Insp. annual Monthly

CENTRIFUGAL ADVANCE. Install the rotor on the upper end

of the distributor camshaft and note whether the camshaft can be

rotated by finger force through the normal range of movement

which is permitted by the centrifugal-advance mechanism. Note

also whether it returns to its original position when the fingers

are removed from the rotor and that there is no binding or hang-

ing up in the mechanism during this check.

SPECIAL LUBRICATION. Lubricate the cam surfaces, the mov-

able breaker-arm pin, the wick, and the camshaft according to the

lubrication instructions . Take care to keep lubricant away from the

distributor points, not to apply more lubricant than is specified,

and to wipe the cam clean before lubricating its surfaces .

ADJUST. Adjust the breaker point gap to 0.020 inch.
31

32 32 32

Coil and Wiring. Examine the coil to see that it is in good con-

dition, clean, and securely mounted. All high-voltage ignition wir-

ing, including shielding or conduits, should be in good condition and

securely fastened to all support mountings and terminals. See that

all insulation and ' connections are clean. Inspect all low-voltage

wiring in the engine compartment in the same manner. Inspect

resistors and capacitors for condition and connections. Inspect

power outlet receptacles and connections and convenience out-

lets for cleanliness and security of mounting.

33 33 33

33

34 34
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NOTE : Do not tighten wiring connections unless actually loose as over-

tightening of terminals will cause damage.

Manifolds. Observe the intake and exhaust manifolds to see

that they are in good condition, secure, and that manifold gaskets

appear to be in good condition and not leaking.

TIGHTEN. Tighten all manifold assembly, mounting, exhaust

pipe, and carburetor connecting flange nuts evenly and securely.

Air Cleaners. Remove the carburetor air cleaner element. See

that the gaskets and seals are in good condition. Observe the con-

dition of the cleaning element, baffles, and body. Note the oil in

the reservoir, paying particular attention to the amount of dirt

present. Also see that the oil level is satisfactory.

CLEAN AND SERVE. Wash the cleaner element in dry-cleaning

solvent, then dry it and apply engine oil. Allow any excess oil to

drain. Refill the reservoir to the correct level with clean engine

oil. Reassemble, making certain all gaskets are in good condition

and in place. Install the air cleaner, being careful that it is pressed

firmly into place and that the mounting is secure.

Breather Cap and Ventilators. See that they are in good con-

dition, correctly assembled, secure, and that the ventilator tubes

are open.

35 35 35
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CLEAN AND SERVE. Remove the crankcase breather and wash

it thoroughly in Diesel oil. Knead the filter element to remove all

lumps, wash it in Diesel oil, permit it to dry, and saturate it with

engine oil . Replace the filter element in the breather and reassemble

it . Replace the breather on the engine.

Carburetor ( Choke, Throttle, Linkage, Governor) . See that these

items are in good condition, correctly assembled, and securely

installed ; that the carburetor does not leak; that the control link-

age, including the choke and throttle shaft, is not excessively

worn ; that the choke valve opens fully when the control is in its

released position; that the throttle valve opens fully when the

governor operates at its farthest range ; and that the governor is

secure and properly sealed.

Fuel Filters , Screen, and Lines. Examine the fuel sediment

bowl, fuel lines, and connections, to see that they are in good condi-

tion, secure, and not leaking.

CLEAN. Close the fuel shut-off valve, and remove the filter bowl,

gaskets, and two filter elements. Without disassembling the disk-

type filters , clean the filter elements, sediment bowls, and screens

in dry-cleaning solvent. Dry the elements thoroughly. Be sure to

clean any screen or filter element at carburetor fuel line connection

or at the fuel pump. Reinstall the removed parts, using new

gaskets. Turn on the fuel shut-off valve after assembling, and

recheck for leaks .

NOTE : If filter element or screen is damaged or clogged beyond clean-

ing replace it.

S

38 38 38 Fuel Pump. Disconnect the fuel line at the carburetor and

observe whether or not there is continuous spurting of gasoline.

Replace any pump that does not produce proper pressure, being

sure to make a similar check of the new pump to see that it is

satisfactory.

39 39 39

40 40 40
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Starter ( Action, Noise, and Speed) . Start the engine, observing

whether the general action of the starter is satisfactory, particular-

ly whether it engages and operates properly without excessive

noise and has adequate cranking speed ; and whether the engine

starts readily. Also, as soon as the engine starts, note whether the

oil pressure gauge and ammeter indications are satisfactory.

Leaks. Look in the engine compartment and under the unit.

for engine oil, fuel, and water leaks. Trace all leaks to their source,

and report or correct them.

Ignition Timing ( Advance) . With the engine running, observe

the ignition timing. Also note whether automatic controls advance

the timing as. the engine is accelerated gradually.

ADJUST. Adjust the ignition timing in accordance with timing

instructions, paragraph 52 р ( 5 ) .
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Engine Performance. Observe whether the engine runs smooth-

ly at normal speed

VACUUM TEST. Connect a vacuum gauge to the intake manifold.

With the engine running at normal speed, the vacuum gauge should

read about. 17 to 20 inches and the pointer should be steady. A

badly fluctuating needle between 10 and 15 inches may indicate a

defective cyclinder head gasket or valve. An extremely low reading

may indicate a leak in the intake manifold or gasket. Throw the

electric load on and off quickly. If the gauge indicator fails to drop

to approximately 2 inches as the load is applied, and fails to recoil to

at least 24 inches as the load is removed, it may be an indication

of diluted oil, poor piston ring sealing, or abnormal restriction in

the carburetor, air cleaner, or exhaust.

NOTE : The above readings apply to sea level. There will be approxi-

mately a 1-inch drop for each 1,000 feet of altitude.

Battery Charge Relay ( Connection, Voltage, Current, and Cut-

out) . See whether it is in good condition and whether all connec-

tions and mountings are secure. Connect a low-voltage circuit tester

and observe the cut-out to see if it controls the generator output

properly . Follow the instructions in the manual, or those which

accompany the test instrument. Replace if test shows faulty opera-

tion.

CAUTION : This test should be made only after the regula-

tor unit has reached normal operating temperature.

Engine Mountings and Braces, Ground Strap, and Side Pans.

These items should be in good condition and securely mounted and

connected. Be sure to examine both front and rear engine mount-

ings . If the mounting bolts are loose, tighten them properly.

Bearings ( Seals and Mountings). Examine the bearings for any

excessive end play. See that they are adequately lubricated, that

seals are not leaking, and that the mountings are secure.

TIGHTEN. Tighten the bearing mountings securely.

* Frame ( Side and Cross Members) . Inspect frame, brackets,

and cross members to see that they are in good condition, secure,

and correctly aligned. If the frame appears to be out of line, report

the condition to proper authority.

*Wiring, Conduits, and Grommets. Observe these items to see

that they are in good condition, properly supported, connected, and

secure .

Fuel Tank, Fittings, and Lines. Inspect the fuel tank to see

that it is in good condition and securely mounted. Examine the cap

for defective gaskets or plugged vents. See that the filler neck is in

good condition and the cap fits securely. Check fuel lines and fittings

to see that they are in good condition, securely supported, and not

leaking. Remove the fuel tank drain plug and drain off the accumul-

ated water and sediment. Drain only until the fuel starts to run

clear.
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Exhaust Pipes and Muffler. Examine the exhaust pipe to see

that it is securely attached to the exhaust manifold, that the gasket

or packing does not show visible evidence of leakage, and that the

other end is clamped securely to the muffler. Inspect the muffler

to see that it is in good condition and securely mounted. Check

the flexible exhaust pipe to see that it is securely screwed to the

muffler, properly supported, and unobstructed at its outer end.

See that the drain hole in the exhaust pipe neck is not clogged.

Lubrication. Inspect the lubrication of the entire power unit .

Where disassembly was necessary for inspection purposes, lubrica-

tion must be performed, unless it is to be scheduled for repair.

LUBRICATE. Lubricate all points of the power unit in accordance

with instructions in lubrication chart and the following instruc-

tions:

Use only clean lubricant. Keep all lubricant containers and dispen-

sers covered except when withdrawing lubricant.

Lubrication of items on the Preventive Maintenance Service and

Technical Inspection Work Sheet that are marked with an L

(special lubrication symbol) should be omitted on this lubrication

service with the exception of the external lubrication cup of the dis-

tributor. This will avoid duplication and, in some cases, overlubrica-

tion. Before applying lubricant, clean the lubrication fitting or

plug, so that dirt will not enter with the lubricant.

If lubrication fittings, flexible lines, vents, or plugs are found miss-

ing or damaged, they should be replaced immediately. Clean the

hole in which the new fitting is to be installed, install the fitting

and lubricate the unit .

On all unsealed bushings or joints, the lubricant should be applied

until it appears at the openings. Open any clogged lubrication

passages until lubricant is properly delivered .

When draining oil from the engine, always drain the oil immedi-

ately after it has been warmed and agitated to a good draining

condition by operation of the engine. Refill to the correct level with

specified oil as soon as the draining is completed.

CAUTION : Do not fill to overflowing. Reinstall all drain and

filler plugs securely. Take care that any required gaskets are

in good condition and in place on the reinstalled plugs.

Do not apply more than the specified amount of lubricant to genera-

tors, starter, distributor, or water pump. Excessive lubrication of

grease bearings will cause overheating. Wipe off excessive lubricant

that may drip onto rubber parts or on the body of the power unit .

Hood ( Hinges and Fasteners) . Observe whether the power unit

hood, hinges, fasteners, and props are in good condition, secure,

and properly lubricated.
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Circuit Breaker and Rheostat Controls. Observe whether these

items are clean, dry, in good condition, secure, and whether any

electrical connections are loose.

*Paint and Markings. Examine the paint of entire unit to see

that it is in good condition, paying particular attention to any

bright spots in finish that might cause glare or reflection. Inspect

markings and identfication for legibility. Include indentification

plates and their mountings if furnished.

Radio Bonding (Suppressors, Capacitors, and Shielding ) . See

that their bonding connections are in good condition, clean, and

secure. Note whether all items are securely mounted.

NOTE : Any irregularities, except cleaning and tightening, should be

reported to the proper authority.

Tools (Standard) . Check all the standard tools against the

packing list to see that they are all present. Inspect to see that

tools are in good condition, clean, and properly stowed or securely

mounted. Also examine the tools which have cutting edges to see

that they are sharp.

Publications and Forms. See that the following are present in a

legible condition :

Technical Manual 11-980

W.D. , A.G.O. Form No. 48 (Trip Ticket)

W.D., A.G.O. Form No. 468 (Unsatisfactory Equipment Report)

Modifications (MWO's) . Inspect the equipment to determine

whether all modification work orders have been completed.

Final Test. Make a final test, rechecking items 3, 9, 10, 13, and

14. Confiine this test to the minimum time necessary for satisfac-

tory observation.

NOTE : Correct or report all deficiencies found during final test.

PART FOUR

AUXILIARY EQUIPMENT

NOT USED
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NOTE : Failure or unsatisfactory performance

of equipment used by Army Ground Forces and

Army Service Forces will be reported on W. D.,

A.G.O. Form No. 468 (Unsatisfactory Equip-

ment Report) . For particulars see paragraph 62.

If Form No. 468 is not available, see TM 38-250.

Failure or unsatisfactory performance of equip-

ment used by Army Air Forces will be reported

on Army Air Forces Form No. 54 (unsatisfac-

tory report) .

SECTION X

THEORY OF EQUIPMENT

42. FUNCTIONING OF ENGINE .

a. Four-Stroke Cycle. The engine (figs. 4,

5, 9 and 22) used in Power unit PU-58/G is a

conventional automotive, internal-combustion,

gasoline type. Such engines develop their power

by burning a mixture of gasoline and air under

compression in the cylinders and applying the

expanding force thus produced on the heads of

the pistons. The downward motion of pistons

is transmitted through connecting rods to the

crankshaft, producing a rotary motion of the

crankshaft. This engine operates on the usual

four-stroke-cycle principle, the action of which

may be considered as being a repetition of a

cycle of four different strokes. The action of

each cylinder is the same, but is 180° of crank-

shaft travel later than that of the preceding

cylinder. Firing order is 1-3-4-2 .

(1) INTAKE STROKE. The piston travels

downward while the intake valve is open and

the exhaust valve is closed. The resulting re-

duction in pressure within the cylinder causes

air to be drawn in through the air cleaner,

carburetor, intake manifold and intake valve

port . As the air passes through the carburetor

the proper proportion of gasoline is mixed with

it.

(2 ) COMPRESSION STROKE. The piston

travels upward with both valves closed and

compresses the fuel mixture in the combustion

chamber at the upper part of the cylinder. As

the piston reaches the top of the stroke a spark

occurs at the spark plug and burning of the

fuel mixture begins.

(3) POWER STROKE. Burning of the fuel

mixture continues, developing great heat and

pressure. Both valves remain closed and the

piston is forced downward, transmitting its

power to the crankshaft.

(4) EXHAUST STROKE. The piston travels

upward with exhaust valve open, intake valve

closed, and forces the exhaust gases from the

cylinder. These gases pass out through the ex-

haust port, exhaust manifold, exhaust pipe,

and muffler.

b. Power. The amount of power developed

by the engine and hence its speed, under a

given load, is determined by the position of the

throttle valve in the carburetor which regulates

the amount of fuel mixture that enters the

cylinders . The throttle valve is automatically

controlled by the engine governor.

c. Valves and Camshaft. The valves are

operated in proper sequence and timing by tap-

pets which ride on a series of cams on the com-

shaft . The camshaft is driven by a chain from

a sprocket on the crankshaft and turns at just

half the speed of the crankshaft. The valves

are closed by spring action. A gear on the

camshaft drives the oil pump and ignition unit.

d. Cooling. Water is circulated around the

cylinders, valve ports, and combustion cham-

bers to conduct heat away from the engine. The
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water flows from the outlet at the top of the

cylinder head, to the radiator where it is

cooled, the returned to the water jacket. Cir-

culation is maintained by a centrifugal type

water pump. Air circulation is maintained by

a pusher type fan. A thermostat in the water

outlet at the top of the cylinder head tends to

maintain a uniform water jacket temperature

under varying operating conditions by regula-

ting the water circulation. The radiator cap is

designed to maintain a pressure of 4 pounds

per square inch before releasing vapor through

the overflow pipe, thus saving water.

e. Lubrication. Lubrication is provided

within the engine by pumping oil from the oil

pan to the main, connecting rod, and camshaft

bearings from which it sprays to other interior

parts. The oil pressure registers on the

ENGINE OIL PRESSURE gauge on the con-

trol panel and is regulated by a pressure relief

valve in the pump body.

f. Oil Filter. The oil filter (fig. 5)

on the left side of the engine, filters particles of

dust, carbon and other foreign material from

the crankcase oil. Oil from the pressure lubri-

cating system of the engine passes into the

filter near the top, then through the filter and

out at the bottom connection, from which it is

conducted to the timing chain cover and returns

to the crankcase. In service the filter element

becomes filled with foreign material collected

from the oil and no longer can perform its

function. It must then be replaced with a new

element. Only a portion of the oil leaving the

pump passes through the oil filter, but all the

oil in the crankcase passes through frequently

enough to be kept in a clean condition if the

filter element is changed often enough. As

soon as the oil becomes dark, the element

should be changed.

g. Engine Governor. The engine governor

(figs. 4 and 47) is of the conventional fly-

weight type, driven by a V-belt from a pulley

on the crankshaft. It controls the engine speed

and, thus, the frequency of the a-c generator.

The governor arm is connected with the throttle

arm of the carburetor and the action is such

that an increase in engine speed tends to close

the throttle, and vice versa. The engine speed

may be adjusted by adjusting the spring ten-

sion . The governor is lubricated by oil from the

pressure lubricating system of the engine.

h. Carburetor. This power unit is equipped

with a downdraft, metering jet type carburetor

(figs. 4 and 23) , the prime function of which

is to deliver a proper mixture of fuel and air

to the engine under all load conditions .

(1) Gasoline enters the carburetor bowl

through the float-operated needle valve assem-

bly, the level to which it rises in the bowl being

controlled by the float.

(2) When operating at very light load, the

throttle valve is nearly closed and most of the

gasoline enters the fuel mixture by way of the

idle well jet, low speed jet, economizer (near

which point it combines with streams of air

from the by-pass and lower bleed) , and then

through passage to the port and the idle

adjustment screw seat. This mixture is richer

than required, but upon further mixing with

air from the venturi provides a suitable mix-

ture, the combined richness being adjustable

by means of the idle adjustment screw.

(3) At about 30 percent of full load, the

throttle valve opens so far that little fuel

passes through the path just described. How-

ever, at this throttle position the reduction of

air pressure at the tip of the main nozzle

allows fuel to pass from the carburetor bowl

through the metering jet, through the passage

and the main nozzle, and into the main air

stream. The amount of fuel through this path

depends on the degree of reduction of pressure

at the tip of the main nozzle below atmospheric

pressure and upon the effective opening through

the metering jet .

(4) As the throttle valve opens further under

increasing load, the pressure at the tip of the

main nozzle is further reduced and the meter-

ing rod is raised by mechanical linkage with

the throttle so as to increase the effective open-

ing through the metering jet. The various parts

are so proportioned as to provide a suitable

mixture at all operating loads .

(5) The pump with which the carburetor is

equipped is not required and should be dis-

connected.

i. Fuel Pump. The diaphragm type fuel

pump (figs. 4 and 24) operates continuously

while the unit is operation and supplies fuel

from the fuel tank to the carburetor. It is

mounted on the right side of the engine and

driven by an eccentric on the camshaft.
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(1) A special lever arrangement transmits

motion to the diaphragm assembly. When the

diaphragm assembly is drawn downward, the

pressure within the pump chamber is reduced

and fuel flows from the fuel tank, through

the fuel line, and into the pump inlet. It

passes upward through the inverted sediment

bowl, through the screen, and inlet check valve

into the pump chamber. Upward movement of

the diaphragm forces fuel from the pump

chamber through the outlet check valve and the

pump outlet. From the pump outlet the fuel

passes through a fuel line to the carburetor.

(2) The diaphragm is pulled downward by the

lever arrangement, but is returned upward by

the action of the spring. After the carburetor

bowl becomes filled with fuel, the diaphragm

returns upward only as permitted by the flow

of fuel through the needle valve of the carbure-

tor.

(3) A hand lever permits operating the pump

manually for the initial filling of the carburetor

bowl after it has been drained or has run dry

because of an empty fuel tank.

j . Air Cleaner. The air cleaner (fig . 3)

cleans the air which enters the carburetor in-

take. Air enters near the top of the cleaner,

passes down and over or through a pool of oil

in the cup at the bottom. Some oil is carried

up and deposited in the metallic filter element.

Surplus oil which does not adhere to the filter

element runs back into the cup. Dust and

foreign particles in the air adhere to the oily

surface of the element and are constantly

washed back into the cup where they settle to

the bottom. Cleaning the cup and filter and fill-

ing to the proper level with clean oil will keep

the cleaner in good operating condition.

k . Ignition System .

( 1) PURPOSE. The compressed gases of the

fuel mixture in a cylinder are ignited by a

spark which jumps the gap between the spark

plug electrodes. The high voltage required to

produce this spark is furnished by the ignition

coil (fig . 5) which obtains its electrical energy

from the storage battery . The spark must occur

at the proper time with respect to the upward

travel of the piston near the top of its com-

pression stroke and it must occur in each

cylinder in its proper sequence of firing order,

which is 1-3-4-2. The ignition unit (fig . 5)

which regulates the timing of the spark and its

distribution to the spark plugs in proper se-

quence, is mounted on the left side of the

engine and driven by a gear on the camshaft.

(2) RADIO SHIELD ( figs . 5 and 13) . The

ignition unit is shielded to reduce radio inter-

ference. If for any reason the shield cover

must be removed for inspecting the breaker

points, etc. , care should be exercised in re-

placing it so that the cover makes good con-

tact with the base of the ignition unit hous-

ing, and all shield wires are firmly held by the

cover.

(3) BREAKER MECHANISM ( fig . 10) . The

breaker contacts are connected in series with

the primary winding of the spark coil. The

cam revolves at one-half the engine speed and

opens the breaker contacts four times each

revolution . Each time the breaker contacts

open, a spark is produced at a spark plug gap.

The mechanism is properly timed so that the

spark occurs when the piston has almost

reached the top of its compression stroke. As

the engine speed increases, the governor

assembly in the lower part of the case automati-

cally advances the timing with respect to piston

position .

(4) CAPACITOR. The capacitor ( fig. 10) is

connected in parallel with the breaker contacts .

Its action is to greatly increase the intensity

of the spark and to increase the life of the

breaker contacts .

( 5) DISTRIBUTOR (fig . 10) . The high ten-

sion current travels from the spark coil to the

spark plug by way of the distributor. It enters

the distributor at the center tower, passes

through the metal strip of the revolving rotor

and out at the tower under which the metal

strip is passing. Thus the sparks are dis-

tributed to the spark plugs, in proper sequence.

(6) SPARK PLUGS ( fig . 9 ) . The spark

plugs are important parts of the ignition

system . Each consists of a center electrode

highly insulated from the base which carries

another electrode . The ignition spark jumps

across the gap between the electrodes and it

is quite important that this gap be kept ad-

justed at approximately 0.030-inch. The

original spark plugs are Champion No. C-10-S,

and replacements should be of the same type.

1. Starting Motor ( figs. 5 and 25) .

(1) The starting motor is similar in con-

struction to the charging generator. Both have
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a frame, field coils, armature, and brushes.

However, the operating principle is reversed.

When the storage battery is properly connected

to the motor circuit, magnetic fields are set up

in armature and field and cause the armature

to revolve with sufficient power to crank the

engine.

(2) The battery is connected to the starter by

means of the solenoid switch which is con-

trolled by the START button on the control

board.

(3) Driving connection with the flywheel of

the engine is made by means of a Bendix drive.

This drive is so designed that, as the starting

motor quickly accelerates, a counterweighted

drive pinion engages the teeth of the flywheel

ring gear. When the engine starts and the

speed of the engine exceeds the speed of the

starting motor, the drive pinion is forced out

of engagement with the flywheel .

m. Battery Charging System. The storage

battery is recharged by current supplied by the

battery charging generator while the power

unit is in operation. Included in the battery

charging system are the relay, the battery

charging generator, the battery charging volt-

age regulators, and the charge rate ammeter.

(1) BATTERY CHARGING GENERATOR.

The 40-ampere, two-brush type charging gen-

erator (figs. 5 and 26) supplies the electrical

energy for charging the storage battery. It is

a simple d-c generator working on the same

generating principle as the exciter described

in paragraph 43. During normal engine opera-

tion, when its voltage is higher than that of

the battery, it supplies energy direct to the

ignition system and to certain control circuits.

It is mounted on the left side of the engine

and driven by the same V-belt that drives the

engine fan and water pump. The mounting

bracket provides for movement toward or

away from the engine to adjust the belt tension.

The fan, which is integral with the drive

pulley, provides forced air circulation.

(2) BATTERY CHARGING REGULATORS.

The charging generator is controlled by a

battery charging relay ( fig . 27) which includes

a voltage regulator and circuit breaker. The

contacts of each of the three units are opened

and closed by the electromagnetically con-

trolled movement of an iron armature. An ad-

justable spring resists the magnetic attraction

set up by current flowing through the coil

and thus the value of current required to move

the armature, may be adjusted.

(a) The voltage regulator controls the

generator and does not allow it to rise above

a value determined by the voltage regulator

setting. This prevents overcharging the bat-

tery.

(b) The current limiting regulator prevents

overload damage to the charging generator by

limiting the maximum generator output to the

value for which this regulator is adjusted.

(c) The circuit breaker closes the charging

circuit when the generator voltage rises above

the battery voltage and opens that circuit when

the generator voltage falls below the battery

voltage. This prevents discharge of the battery

through the generator when the generator volt-

age is lower than the battery voltage.

( 3 ) STORAGE BATTERY (fig . 3 ) . The 6-volt

storage battery is of the automotive type. It

supplies power for electric cranking, electric

choking, ignition during the starting period,

and for operating certain controls. It is re-

charged automatically by the battery genera-

or while the power unit is in operation.

n. Electric Choke Control. The electric choke

control (fig. 4) is of the electromagnetic type

with thermostatic compensator. The magnet

coil is connected in parallel with the starting

motor circuit and thus the carburetor is choked

automatically while being cranked electrically.

Motion of the magnet armature is transmit-

ted through a U-shaped bimetal thermostatic

spring within the lower part of the case. The

arrangement is such that when the engine is

cold the choking is more forceful than when

the engine is warm.

43. FUNCTIONING OF A-C GENERATOR.

(figs. 6, 28 and 29 ) .

The generator receives mechanical power from

the engine and converts it to electrical power.

It consists of a d-c exciting generator and a

revolving field type of alternator .

a. Exciter ( fig . 29 ) .

(1) Residual magnetism remains in the mag-

netic circuit of the exciter when not in opera-

tion. When the engine is started, the armature

revolves and carries its conductors by the field

poles . The cutting of magnetic lines of force by
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Figure 27. Auxiliary control assembly.
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Figure 28. Rotor assembly.
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these conductors as they pass poles of alternate

polarity induces alternating voltages in the

conductors . The conductors are connected with

commutator bars which revolve under, and in

contact with, the exciter brushes. The various

parts are so placed that the commutator bars,

in contact with any given brush, always have

the same polarity and de flows in the exciter

circuits outside the armature.

(2) A small portion of this current passes

through the exciter field winding and increases

the field strength which, in turn, greatly in-

creases the voltage induced in the conductors.

The maximum exciter voltage that can thus

build up is regulated by an external resistance

in this field circuit. This resistance usually con-

sists of the resistors of the automatic voltage

regulator, but may be the hand-operated field

rheostat instead . One end of the exciter field

winding is connected to one side of the exciter

output circuit. The other side of the field wind-

ing is connected with the regulator-rheostat

switch on the control panel. By means of this

switch the field circuit may be switched to the

automatic voltage regulator or to the hand

rheostat. The automatic voltage regulator is

normally used ; the hand rheostat is an emer-

gency alternate.

(3) The greater portion of the exciter output

is used to excite the alternator revolving field .

The exciter is connected with the alternator

field windings by means of the brushes and slip

rings .

b. Alternator (fig. 29) . The revolving field

of the alternator is magnetized by de from the

exciter. The field poles, of alternate polarity,

revolve by the conductors of the stator and

induce alternating voltages in them. Those con-

ductors are connected in two groups and the

groups are connected to the control panel. If the

exterior circuit is complete, ac will flow in it.

No commutator and brushes are required in

the a-c circuit . The a-c output voltage is raised

or lowered by raising or lowering the exciter

voltage, and normally is regulated indirectly by

the automatic voltage regulator .

c. Alternator Connections. The two separ-

ate a-c windings of the alternator may be con-

nected in parallel to produce 120-volts , or in

series to produce 240-volts. These connections

are made by means of jumpers at the a-c termi-

nal block (fig. 33) . The four leads from the two

a-c windings of the alternator are connected

directly to the a-c terminal block. Each pole of

the two-pole circuit breaker is connected in one

side of the two a-c windings, between the a-c

terminal block and the a-c output terminals.

An a-c ammeter is connected in each leg of

the circuit breaker ; the ammeter on the left in-

dicates the current in the load connected to the

left-hand output terminal, and the ammeter on

the right indicates the current in the load

connected to the right-hand output terminal .

The a-c voltmeter is connected across only one

120-volt winding, and indicates the voltage be-

tween the right-hand output terminal and

neutral at all times ; however, the voltage of

the other winding will be very close to that of

the metered one. The RUNNING TIME

METER, the TROUBLE LAMP receptacle and

the a-c circuit of the voltage regulator are also

connected across the same 120-volt a-c wind-

ing.

44. FUNCTIONING OF CONTROL PANEL.

a. Starting Cycle.

(1) The storage battery supplies the power

for electric starting. With the ignition switch

at NORMAL OPERATING POSITION the

power unit is started by pressing the START

button. This energizes the coil of the start

relay and closes the two pairs of contacts on

the relay ( figs. 12 and 26) .

(2) The closing of the left-hand start relay

contact supplies battery voltage to the start

solenoid . The return circuit of the start solenoid

is through the armature of the battery-charg-

ing generator, and thus the start solenoid will

hold in during the cranking period ; however as

soon as the battery-charging generator builds

up to approximately 3 or 4 volts, the start sole-

noid will drop out and the starter cease crank-

ing even though the start relay button is held

down. ( The start relay button has to be held

down until oil pressure builds up above 8 pounds

pressure in order that the hold-in circuits will

operate.)

(3) The closing of the start solenoid connects

the battery directly to the starter and cranks

the engine. This relay also supplies current to

the electric choke, thus choking the carburetor.

(4) The closing of the right-hand contacts of

the start relay supplies current to the ignition

coil directly from the battery circuit during the

cranking period.
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Figure 29. Cross-section of main generator.
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(5) At this state of the starting cycle, the

ignition is energized, the carburetor is being

choked, and the engine is being cranked. The

engine starts, the battery charging generator

builds up voltage, thus opening the start sole-

noid which cuts off the starter and the electric

choke. The speed increases and the oil pump

builds up pressure in the lubricating system.

When this rises above 8 pounds pressure the

contacts of the low oil pressure safety switch

transfer and ground return of the oil pres-

sure relay coil. The hot side of this coil is

directly connected to the battery-charging

generator armature and there is already

enough voltage built up at this point to close

the oil pressure relay. The right-hand contacts

of the oil pressure relay automatically seal it in

while the power unit is in operation. The left-

hand contacts of this relay ground the return

of the holding relay coil.

(6) The hot side of the hold-relay coil is

energized from the battery through the right-

hand contacts of the start-relay. The ignition

circuit is also connected in at this point and

is energized simultaneously with the hold-re-

lay coil. The left-hand contacts of the hold-

relay automatically seal it in if the automatic

water-safety switch is in the low position. The

current used to energize the hold-relay during

operation comes from the battery through the

stop-relay, normally-closed contact, the water-

safety-switch, and through the pilot-relay,

normally-closed contacts . Therefore, the stop re-

lay, pilot relay, and water safety-switch must

be in their normal positions in order that the

hold relay will seal in and energize the igni-

tion circuit, thus keeping the unit in operation.

(7) If the water temperature rises above the

setting on the water safety switch (206° ) , the

contacts transfer and, in so doing, the hold-

relay circuit is broken, opening the contacts of

the hold-relay and shutting he unit down.

Battery current is routed through the water

safety-switch to the high-water-temperature

warning light (amber color) showing that the

unit was shut down due to high water tempera-

ture.

(8) If the oil pressure drops below the set-

ting on the oil-pressure safety switch (8

pounds) the contacts transfer, grounding the

return circuit of the pilot-relay coil. The hot

side of the pilot-relay is already connected to

the battery by way of the hold-in circuit . The

opening of the right-hand contacts of the

pilot relay opens the hold-relay and shuts the

unit down. The left-hand contacts of the pilot-

relay seal it in by grounding the coil return

circuits. An oil-failure-warning light (red

color) is connected in parallel with the pilot-

relay coil and indicates that the unit is shut

down due to oil pressure failure.

(9) To stop the power unit, press the stop

button which grounds the return of the stop

relay coil . The contacts of the stop relay open

and drop out the hold-circuit causing the unit

to stop.

(10) The fuel gauge and tank element are

connected to the same circuit as the ignition

coil and the gauge registers while the hold re-

lay is energized. A switch immediately under

the fuel gauge may be closed momentarily to

cause the gauge to register while the engine is

not operating.

(11) The fuel gauge (fig. 35) and the fuel

gauge tank element are connected to the

ignition switch in such manner that the gauge

registers while the ignition system is supplied

with current. If it is desired to have the gauge

register while the engine is operating, this

may be done by operating the fuel gauge at the

left . The switch should be returned to the

NORMAL OPERATING POSITION as soon as

the fuel gauge reading has been observed.

(12) When the ignition switch is in the HAND-

CRANKING POSITION, ignition is supplied

directly from the battery to the ignition coil,

thus by-passing all the relays and protective

circuits. With the switch in this position, the

engine may be started by hand cranking. This

makes it possible to use the power unit in an

emergency when there may be trouble in a relay

circuit. It will be necessary to throw this switch

to the NORMAL OPERATING POSITION

before the engine can be stopped by means of the

STOP button .

(13) Remote control circuits, if used, are mere-

ly extended circuits connected in parallel with

the START and STOP button circuits on the

control panel. REMOTE START and REMOTE

STOP buttons are used in the same manner as

the START and STOP buttons on the control

panel.

b. Voltage Regulator.

(1) The voltage regulator (figs. 27 and 30) is

a device for automatically obtaining constant
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voltage for all normal load conditions. The reg-

ulator performs the functions of an automatic

field-control rheostat.

(2) The regulator consists mainly of an a-c

solenoid, a commutator, and two resistor

plaques. The solenoid coil is connected to the

output of the stator winding, and is affected by

voltage changes which actuate the solenoid

plunger and also the cross-arm which moves

the carbon contact. This roller moves across

the silver commutator, thereby adjusting the

resistance of the plaques to a value which main-

tains the generator voltage.

(3) The regulator has two separate electrical

circuits, ac and dc. The a-c circuit consists of

the solenoid coil ; two 100-ohm dropping resis-

tors which are located in the resistance plaques ;

and the 160-ohm voltage regulator rheostat

located on the panel . The de circuit consists of

two 50-ohm tapped resistors and the commuta-

tor. The resistors take the place of the field

rheostat and are adjusted by the movement

of the carbon roller on the silver commutator.

The commutator consists of a stack of insul-

ated silver segments, each segment connected

to a tap on the regulator resistance . The com-

mutator is ground to a "V" shape, and the

carbon contact roller rests on the commutator

at two points, thereby short-circuiting all the

resistance included between these two points .

By moving the contact roller transversely

across the commutator, the distance between

these two points of contact is changed, and thus

the effective resistance of the voltage regulat-

ing resistor is adjusted. The solenoid is quick-

acting and allows the regulator to momentarily

over-correct and then find a new steady- state

position. The carbon contact roller is not in

constant motion, moving only when the load is

changed.

(4) To use the regulator, switch the voltage

regulator switch on the control panel to the

ON position and adjust the voltage to 120-

volts by means of the voltage regulator rheo-

stat. When the regulator is ON, the manual,

field-control rheostat is shorted out and the

a-c solenoid is connected to the stator circuit .

In the OFF position, the regulator resistance is

shorted out and the a-c solenoid circuit is

opened. This circuit arrangement permits ad-

justments to be made on the regulator when

the generator is running, merely by switching

the regulator to the OFF position.

c. High Water Temperature Safety Switch.

( 1 ) DESCRIPTION. The high water tempera-

ture safety switch (figs. 27 and 31) is electric-

ally connected to the STOP button circuit. It

automatically stops the engine if the tempera-

ture of the water in the engine water jacket

rises higher than the temperature for which the

dial is set. A temperature element extends

down into the cooling liquid and contains a

volatile liquid. The element is connected through

a small tube to the diaphragm or bellows which

operates the switch contacts. As the tempera-

ture within the water jacket rises, the liquid

within the temperature element expands the

bellows which closes the switch contacts, thus

stopping the engine. The engine may be started

again in the usual manner after the tempera-

ture drops about 10° . The cause of the high

temperature should be determined and corrected

before again starting the engine.

(2) , ADJUSTMENT. The temperature at

which the engine will be stopped may be ad-

justed by turning the dial so that the desired

stopping temperature is exactly under the

pointed indicator at the top of the dial . The dial

should be set to stop the engine at a tempera-

ture at least several degrees below the boil-

ing point of the cooling liquid. For water at

sea level, the setting should be 205° . This

should decreased 3° for each 1,000 feet above

sea level. Other cooling liquids may require dif-

ferent settings .

d. Low Oil Pressure Safety Switch. The

low oil pressure safety switch ( figs . 27 and 31)

is a small switch operated by oil pressure.

When the oil pressure builds up to approxi-

mately 8 pounds per square inch the switch

contacts open. It is so connected with the con-

trol system that if the pressure drops below

8 pounds, the ignition is cut off and the engine

stops . The cause of the low oil pressure should

be determined and corrected before again at-

tempting to start the engine. After making this

correction, push the stop button to return all

relay circuits to normal, removing the voltage

from the red low oil pressure warning light.

The engine may then be started in the usual

manner.

e. Relays. On the back of the auxiliary con-

trol assembly are mounted the start, stop, hold,

pilot, and oil pressure relays (figs. 27 and 32) .

Each relay includes a coil of insulated copper
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Figure 32. Details of 6-volt relays .
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wire wound on a soft iron core. An iron arma-

ture is hinge-mounted near one end of the iron

core and held away from the core by means of

a spring. When electric current flows through

the coil, the core becomes magnetized and the

iron armature is attracted so strongly that it

moves toward the core, thus opening or clos-

ing the relay contacts. When the circuit to the

coil is opened and current no longer flows

through it, the core loses most of its magne-

tism and the spring pulls the armature away

from the coil, reversing the action of the con-

tacts . All relays are connected in the d-c con-

trol circuits .

SECTION ΧΙ

TEST EQUIPMENT USED IN TROUBLE SHOOTING

45. STANDARD TEST EQUIPMENT.

a. When testing the generator windings,

have the following equipment at hand :

1 pair of test leads with prods

1 3-or 4-candle power, 6-volt lamp and

socket

1 6-volt battery

1 d-c voltmeter, 0-10 volts

1 # 10 stranded insulated copper wire,

length

b. When testing rotor alignment, cyclinder

walls, piston clearance, and screw tension, have

the following equipment :

1 dial gauge

1 feeler gauge

1 torque wrench

с. When testing condition of battery :

1 hydrometer

1 d-c voltmeter, 0-10 volts

46. IMPROVISED TEST EQUIPMENT.

Test leads listed in above paragraph may be

used without disassembling the generator.

When an exiter armature winding or an alter-

nator field winding tests open-circuited, short-

circuited, or grounded, the practical repair is to

install a new rotor assembly. If a stator wind-

ing tests open-circuited, short-circuited, or

grounded, the practical repair is to install a

new stator winding assembly unless the trouble

is in the leads outside of the winding proper.

The rotor windings and the stator windings

can be successfully repaired only by trained

personnel.

SECTION XII

TROUBLE-SHOOTING PROCEDURES

47. GENERAL TROUBLE-SHOOTING

INFORMATION.

No matter how well equipment is designed

and manufactured, faults occur in service.

When such faults occur, the repairman must

locate and correct them as rapidly as possible .

Take advantage of the material supplied in this

manual to help in the rapid location of faults.

Consult the following trouble-shooting data

when necessary :

a. Engine and generator trouble charts.

Paragraphs 49, 50, and 51 .

b. Control box wiring diagram. Figures

35 and 36.

c. Ignition circuit wiring diagram. Figure

33, 34, 35, 36, 59, 60, 61 and 62 .

d. Illustrations of components. Front, top,

and bottom views aid in locating and identify-

ing parts . Cross-section views of components

are also valuable.

48. SEQUENCE OF TROUBLE-SHOOTING

PROCEDURE.

The trouble chart which follows indicates

various symptoms of trouble which are readily

detected. When the nature of the trouble has

been determined, check the various points

under the heading "Possible cause" in the se-

quence given. Follow the sequence given, since

seemingly major troubles may be reduced to

minor troubles by checking the items in the

prescribed order.
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Figure 33. Schematic wiring diagram for alternator and control panel (Serial Nos . 1 through 1500) .
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Figure 35. Schematic wiring diagram of d-c engine controls (Serial Nos . 1 through 1500) .
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49. ENGINE TROUBLE CHART.

SYMPTOM POSSIBLE CAUSE

Starter will

not operate

Discharged battery

Corroded terminals

Loose connections

Starter turns

but engine

does not

Starter turns

engine too

slowly

Starter cranks

engine but en-

gine will not

start

Defective solenoid

switch

Starter pinion

jammed

Defective start relay

Starter brushes or

commutator in

poor condition

Defective starting

motor winding

Weak battery

Corroded terminal

Defective cable

Gum on starter thread

Broken starter spring

Teeth stripped from

flywheel

Oil too heavy in

crankcase

Weak battery

Corroded terminal

Defective cable

Worn starter bearings

Starter brushes or

commutator in poor

condition

Battery too weak to

supply ignition while

cranking

Faulty ignition

Lack of fuel or faulty

carburetion

CHECK

Hydrometer test

Battery terminals

Cables

Short across heavy

terminals

Remove starter

Start relay operations

Starting motor

Starting motor

Hydrometer test

Battery terminals

Battery cable

Remove starter, inspect

thread

Remove starter, inspect

spring

Inspect teeth opening

Inspect oil

Hydrometer test

Battery terminals

Battery cables

Remove starter, inspect

bearings

Starting motor

Hydrometer test

Spark plugs

Breaker contacts

Coils , cables, capacitor

Fuel tank empty

Shut-off cock

positions

REMEDY

Recharge or replace battery

Clean and tighten terminals

Tighten connections

Replace switch

Turn pinion back

Clean contacts. Return unit

to depot for replacement

if necessary

Clean commutator, free

brushes in holders, if

in poor condition, return

starter to depot for

repairs

Return starter to depot

for repairs

Recharge or replace

battery. Clean and

tighten terminals

Install new cable

Clean with kerosene

Install new spring

Return unit to depot

for repairing

Drain , refill with lighter

oil

Recharge or replace

battery

Clean and tighten termi-

nals

Install new cable

Return starter or unit to

depot for repairing

Clean commutator, free

brushes in holders. If

in poor condition, re-

turn starter to depot

for repairs

Recharge or replace

battery. Start by

hand crank meanwhile

Clean, adjust or replace

plugs. Resurface or

replace contacts and

adjust gap

Replace defective parts

Refill

Open correct shut-off cock
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49. ENGINE TROUBLE CHART (Contd) .

POSSIBLE CAUSE CHECK REMEDY

Poor compression,

usually because of

leaking valves or

worn or defective

piston rings

Wrong timing

Ignition relay

Fuel screens

Fuel pump

Electric choke

Engine flooded

Poor fuel

Dirt in fuel

screen, lines , or

carburetors

Hand crank with

ignition off, noting

whether compression

uniformly good on

all cylinders

Clean all relay contacts.

Return unit to depot for

replacement if necessary

Clean

Clean, repair or replace

Replace, if defective

Crank few times with

spark plugs removed

Drain, refill with good fuel

Clean

Tighten or replace head

gasket. Tighten spark

plugs. Adjust tappets

If still not corrected,

return unit to depot

for repairing

Retime

Lean fuel mixture

Poor fuel

Spark too late

Distributor wires

crossed

Intake valves leaking

Clean carburetor

Clean screens

Replace gaskets, tighten

manifold nuts

Drain, refill with good

fresh fuel

Retime ignition

Install wires correctly

Adjust tappets. If this

does not correct, return

unit to depot for

servicing

Fouled spark plug

Defective or wrong

spark plug

Sticking valves

Loose or damaged

head gasket

Broken valve spring

Defective ignition

wires

Pitted or improperly

adjusted breaker

contacts

Defective ignition

capacitor

Tappets need adjusting

SYMPTOM

Starter cranks

engine but en-

gine will not

start

Spark timing

Engine backfires

at carburetor

Carburetor

Fuel screens

Air leaks at intake

of manifold

Fuel

Flywheel marks

Distributor wires

Hiss through car-

buretor when hand

cranked with igni-

tion off

Engine misses

at all speeds

Spark plugs

Spark plug

Valves

Remove cylinder head

and inspect gasket

Cylinder head and

block for warped

seating surface

Valve springs

Ignition wiring

Breaker contacts

See if breaker con-

tacts sooty and

spark weak and

yellow

Tappets

Clean and adjust

Replace

Return unit to depot for

repairing

Replace gasket

If warped , return to

depot for repairs

Replace

Replace

Adjust or replace

If so, replace

capacitor

Adjust
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49. ENGINE TROUBLE CHART (Contd) .

SYMPTOM POSSIBLE CAUSE CHECK REMEDΥ

Engine misses

at heavy load

Engine misses

at light load

Engine stops

unexpectedly

Low oil

pressure

Spark plugs defective Spark plugs

Faulty ignition

Clogged carburetor

jets

Clogged fuel screens

Tappets adjusted too

close

Defective high tension

cables

Carburetor idle adjust-

ment set wrong or

clogged

Spark plug gaps too

narrow

Intake air leak

Faulty ignition

Uneven compression

Fuel tank empty

Clogged fuel line

Defective fuel pump

Faulty ignition

Water temperature

high , indicated by

lighting of high

water temperature

pilot (red)

Oil pressure too low,

indicated by lighting

of low oil pressure

pilot (green)

Oil too light

Oil badly diluted

Oil too low

Oil relief valve not

seating

Breaker and coil

Carburetor

All fuel screens

Tappets

High tension

cables

Carburetor

Spark plugs

Intake manifold

Breaker and coil

Crank with ignition

off, noting whether

compression uni-

formly good on all

cylinders

Fuel gauge

Fuel supply at

carburetor

Check pump

Check for loose con-

nections or defec-

tive wires

Water in radiator

Cardboard over

radiator

Unit overloaded

Ventilation

Fan belt

Water not circulating

freely due to sludge

or defective hose

Start manually and

note oil pressure

Inspect oil

Inspect oil

Oil level

Oil relief valve

Replace

Adjust or replace

Clean

Clean

Adjust

Replace

Adjust, clean if needed

Set at .030"

Tighten or replace

gaskets

Adjust or replace

Tighten head gasket

and spark plugs

Adjust tappets

If still not corrected

return unit to depot

Refill, or set fuel shut-

off cock for other tank

Clean fuel line

Replace pump

Tighten connections or

replace wires

Add water

Remove cardboard

Reduce load

Increase ventilation

Tighten, or install

new one

Drain, flush , and refill,

radiator, replace

defective hose

Refer to symptom of

low oil pressure

for remedies

Drain , refill with

proper oil

Drain, refill with

proper oil

Add oil

Remove and clean

72



49. ENGINE TROUBLE CHART (Contd ) .

SYMPTOM POSSIBLE CAUSE CHECK REMEDY

Low oil

pressure

Badly worn engine

bearings

High oil

Sludge on oil screen

Badly worn oil pump

Defective oil gauge

Clogged or plugged

oil line

Oil too heavy

Clogged oil passage

Smoky exhaust exces-

sive oil consumption

which cannot other-

wise be accounted

for

Must remove pan

to check

No simple check

No simple check

Oil line

Inspect oil

No simple test

Oil relief valve

Should read zero

when unit not

operating

Return unit to depot

for repairing

Return unit to depot

for checking

Return unit to depot

for checking

Return unit to depot

for checking

Blow out lines or re-

place. If not satisfac-

tory, return to depot

for repairs

Drain, refill with

proper oil

Return unit to depot

for checking

Remove and clean

If not, install new oil

pressure gauge

pressure

Oil relief valve stuck

Defective oil

pressure gauge

50. GENERATOR TROUBLE CHART.

Engine runs

but a-c voltage

does not build

up.

Voltage un-

steady but

engine not

missing

Poor commutation

Faulty voltage

regulator

Open circuit, short

circuit or ground

in generator

Loss of residual

magnetism

Poor commutation or

poor brush contact

at slip rings

Loose connections,

especially in exciter

or regulator circuits

Fluctuating load

Exciter commutator

and brushes

Try using field rheostat

No simple test

No simple test

Exciter commutator

and brushes

Check for loose

connections

Check load for un-

usual conditions

See below for remedy

Return unit to depot for

repairs

Return unit to depot for

repairs

Connect 6-volt battery

momentarily across ex-

citer field terminals

while unit is not run-

ning

See that brushes seat

well on commutator,

are free in holders,

are not worn shorter

than 34 " and have good

brush tension. If

commutator is rough

or badly grooved re-

turn unit to depot

for repairing

Tighten connections

Correct any abnormal load

condition causing

trouble
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POSSIBLE CAUSE

Engine lacks power

CHECK REMEDY

See symptom of engine

missing under heavy

load

Crank with ignition

off , noting whether

compression uni-

formly good on all

cylinders

Carburetor

Carburetor air cleaner

Choke

Carbon in cylinders

Restricted exhaust line

See remedies for engine

missing under heavy

load

Tighten or replace head

gasket . Tighten spark

plugs . Adjust tappets .

If still not corrected,

return to depot for

repairing

Clean carburetor

Clean air cleaner

See that it opens wide

Remove carbon

Load too great

Load line short

circuited

Overloaded

Too small line wire

for load and dis-

tance

Ammeter

Ammeter

Ammeter

Wire size, against

load and distance

Too small line wire

for load and dis-

tance

Wire size, against

load and distance

Carbon in cylinders

Spark too early

Wrong spark plugs

Spark plugs burned

or carboned

Valves hot

Fuel stale or octane

Lean fuel mixture

Tappet clearance

too great

Broken valve spring

Inspect through spark

plug hole

Flywheel marks

Spark plugs

Spark plugs

Tappet clearence

Fuel

Carburetor

Tappet clearance

Valve springs

50. GENERATOR TROUBLE CHART ( Contd) .

SYMPTOM

Voltage drops

under heavy

load

Clean or increase

the size

Circuit breaker

trips and dis-

connects load

Generator

overheating

Lights dim at

far end of line

but bright near

unit

Motors run

slowly and

overheat at

far end of

line but OK

near unit

Reduce load

Remove short circuit

Reduce load

Install larger or extra

wires or reduce load

Install larger or extra

wires or reduce load

51. SPECIAL TROUBLES.

Pinging sound

when engine

is rapidly

accelerated

or heavily

loaded

Clicking

sound

Remove carbon

Retime ignition

Install C-10-S

plugs

Install new plugs

Adjust tappets

Use good fresh fuel

Clean

Adjust tappets

Install new spring
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51. SPECIAL TROUBLES (Contd) .

SYMPTOM POSSIBLE CAUSE

Hollow clicking Loose pistons

sound with

cool engine

under load

Excessive oil

consumption,

light blue

smoky exhaust

Black, smoky

exhaust, exces-

sive fuel con-

sumption fouling

of spark plugs

with black soot,

possible lack

of power under

heavy load

Poor compression

usually leaking

valves

Oil leaks from oil pan

or connections . This

does not cause smoky

exhaust

Oil too light or diluted

Bearing clearance

too great

Oil pressure too high

Engine misses firing

Faulty ignition

Unit operated a great

deal at light or no

load

Too much oil

Fuel mixture too

rich

Choke not open

Dirty carburetor

air cleaner

CHECK

Put tablespoonful

heavy oil in cylinder

suspected. Crank

engine with ignition

off to lubricate pis-

ton. Then start

engine, if noise

not present, indi-

cates loose piston or

piston rings

Hand crank with igni-

tion off, noting

whether compression

uniformly good on

all cylinders

Inspect visually for

leaks

Inspect oil

Oil pressure gauge

registers low and

this cannot other-

wise be accounted

for

Oil pressure gauge

Voltmeter reading

unsteady and ex-

haust irregular

Spark plugs

Breaker contacts

Coils, cables, capacitor

Operating conditions

Bayonet gauge

Carburetor float for

leak and high level

needle valve for leak

jets , and metering

rod for wear or dam-

age, gasket washers

for leaks

Choke

Air Cleaner

REMEDY

If noise only slight and

disappears when engine

warms up, no imme-

diate attention needed.

Otherwise return to

depot for repairing

Tighten or replace head

gasket. Tighten spark

plugs . Adjust tappets.

If still not corrected,

return unit to depot

for servicing

Replace gaskets and

leaking tubing

Tighten screws and

connections

Drain, refill with

correct oil

Return unit to depot

for repairing

Refer to symptom of

high oil pressure for

remedies

Refer to symptoms of

engine misses

Clean, adjust or replace

Resurface or replace

contacts and adjust

gap

Replace defective parts

No remedy needed

Drain excessive oil

Install needed carburetor

parts, adjust float level.

Be sure all jet gaskets

are tight and in place

and needle valve gasket

is tight and in place

See that choke opens

properly

Clean, refill to proper

oil level
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SECTION XIII

DISASSEMBLY AND REPAIR

52. ENGINE DISASSEMBLY AND REPAIR.

a. Engine Removal. To remove the engine

from Power Unit PU-58/G for major overhaul

purposes, proceed as follows :

(1) Remove front housing support and radia-

tor as instructed in paragraphs 52 n (3) (b)

and 52 k.

(2) Remove the rear housing superstructure

and the entire generator, following instructions

contained in paragraph 54 b.

(3) Remove the electric choke control rod.

Disconnect the exhaust pipe from the exhaust

manifold.

(4) Remove the two front engine support

bolts .

(5) Attach a hoist to the engine and lift it

from the skids .

b. Converting engine from Truck, model MB,

1/4 ton, 4x4, for use in Power Unit PU-58/G .

The engine used in truck model MB, 1/4 ton,

4x4, may be used in Power Unit PU-58/G when

the following changes are made :

( 1) Remove the truck engine flywheel and

place the rear engine plate No. 89 in position

at the rear of the cylinder block. Remove the

pilot bushing from the flywheel and install the

flywheel as instructed in paragraph 52 j .

(2) Place the generator adapter (fig . 55) in

position and install two dowel bolts No. 90 with

two 3/8 by 1/8 by 3/32 inch lockwashers and

two 3/8-24 hexagon nuts. Install two 3/8 by

1-1/2 USS bolts in the top holes and four 3/8

by 1 inch USS bolts in the four remaining holes,

using six 3/8 by 1/8 by 3/32 inch lockwashers

and six 3/8 inch USS hexagon nuts.

(3) Install a flywheel blower using six 5/16

by 1-1/4 inch USS hexagon-head cap screws

and six 5/16 by 1/8 by 1/16 inch lockwashers.

(4) Install the air baffle ring using five 10/32

by 3/8 inch round-head machine screws with

five 10 by 1/16 by 3/64 inch lockwashers.

(5) Remove the battery charging generator

from Power Unit PU-58/G and install it in the

truck engine.

(6) Remove the two cap screws from holes

Nos. 6 and 11 on the cylinder head of the

truck engine (fig . 21) and install in their places

two studs No. 14. Remove the front exhaust

manifold stud and install in its place a stud

No. 16. Install the governor bracket No. 436

on these studs using the original nuts.

(7) Remove the starting cranknut assembly

and the fan drive pulley. Install a fan and

governor drive pulley No. 82. Replace the start-

ing cranknut assembly.

(8) Install the engine governor from Power

Unit PU-58/G, using the two spacers needed

to align the governor pulley with the governor

drive pulley on the crankshaft. Use three 3/8

by 1-3/4-inch SAE hexagon-head capscrews,

with lockwashers and plain washers.

(9 ) Install and adjust the governor belt and

the fan belt.

(10) Remove the fuel pump inlet fuel line and

fitting from the truck engine and install in their

places a fitting and a fuel line from the power

unit. Use two clips and attach the fuel line to

the engine. Place one clip under the nut and

washer of the bolt at the inner end of the idler

pulley adjustment brace and one clip under the

head, lockwasher, and plain washer of the igni-

tion unit hold-down screw. By means of a clip,

attach the fuel line to the engine by placing the

clip under the nut and lockwasher of the upper

left bolt which holds the generator adapter

ring to the engine block.

(11) Remove the intake manifold and install

an intake manifold No. 40. If the manifold No.

40 is not available, the original truck engine

manifold may be used but engine operation

will not be as smooth (fig . 64) .

(12) Remove the two 1-11/16-inch manifold-to-

carburetor studs and install two studs, No. 42

in their places. Install a manifold baffle assem-

bly No. 396, manifold shield No. 402, insulator

gasket No. 401, overspeed governor No. 422,

carburetor flange gasket No. 400 and carbure-

tor No. 330 with control lever. If necessary to

use the diffuser from the larger truck manifold,

clip it off so it may be installed in the smaller

No. 40 manifold. Connect the fuel line from

pump to carburetor. Install a choke arm on
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the choke arm of the carburetor. Con-

nect the throttle control rod to the governor

and to the carburetor throttle arm.

(13) Remove the valve spring cover and install

a valve spring cover No. 28, with the screened

opening near the rear. If cover No. 28 is not

available, the original truck engine valve

spring cover may be used after drilling it and

soldering-in a fitting as in the old cover. Con-

nect the governor oil return tube to this fitting .

(14) Remove the 1/4-inch pipe plug from the

center of the intake manifold and install the

crankcase ventilating valve group, connecting

it to the ventilator assembly near the rear end

of the valve spring cover. If the ventilating

valve group is not available, leave the pipe

plug in the manifold and plug the opening in

the ventilator assembly in the valve spring

cover.

(15) Install the oil filter. Remove the fitting

from the bottom of the oil filter and install a

tee. Install an elbow in the bottom of the tee

and another elbow in the top of the engine gov-

ernor housing. Install the governor oil supply

tube, connecting it to the two elbows. Install

the oil filter inlet and outlet tubes.

(16) Remove the oil drain plug and gasket and

install the oil drain assembly which consists

of gasket No. 228, adapter No. 226, 1/2-inch

close pipe nipple, drain valve No. 232, another

1/2-inch close pipe nipple, 1/2-inch pipe tee and

1/2-inch pipe plug. If these fittings are not

available, the original truck engine drain plug

and gasket may be left in place (fig. 69 ) .

(17) Remove the elbow from the rear oil pas-

sage opening and install a tee and a low oil

pressure cut-off switch. If this switch is not

available, a pipe plug may be installed in the

opening in the tee.

(18) Remove the pipe plug from the left side

of the cylinder head and install a 1/2-inch

pipe bushing. This is in preparation for install-

ing the thermal element of the ENGINE

WATER TEMPERATURE gauge. If the gauge

is not available, leave the pipe plug in the

cylinder head.

(19) Remove the ignition coil and install the

air cleaner bracket. Replace the ignition coil,

installing a capacitor under the rear nut and

one end of a bond strap under the front nut,

with an internal-external toothed lockwasher

between the lug of the bond strap and the coil

bracket.

(20) Install an air cleaner. Install an air

cleaner horn on the carburetor using a clamp.

Install air cleaner hose with two clamps.

c. Valve Servicing. Lack of power in an

engine may be caused by poor seating of the

valves in the valve seats, which allows the

gases in the compression chamber to escape

into the intake or exhaust manifold.

(1) WHEN TO GRIND VALVES.

(a) By the use of a cylinder compression

gauge it can be readily determined which

valves are not properly seating. Compression

gauge readings should all be within 10 pounds

of each other and not less than 70 pounds.

(b) If no gauge is available, turn the engine

by the hand crank and note whether the com-

pression is uniformly good on all cylinders.

Compression should rock the crank backward

forcibly if allowed to do so when well up on the

compression stroke. Compressed gases leak-

ing past an exhaust valve cause a hissing

noise at the exhaust outlet. If leaking past an

intake valve, a hissing noise may be heard

through the carburetor. Disconnect the air

cleaner horn at the carburetor and the exhaust

line at the power unit and have someone crank

the engine while you listen for these sounds,

if you have reason to suspect that valves are

leaking. Any valve leak present after the tap-

pets are properly adjusted should be corrected

by grinding all valves .

(c) The above instructions are based on the

use of fuels having a low lead content. Observe

the following instructions when using army 80

octane, aviation 100 octane, or other fuel that

contains more than 2 cubic centimeters of lead

per gallon.

1. Every 64 operating hours, change

the oil in the crankcase and clean and adjust

the spark plugs.

2. Every 128 operating hours, remove

lead, and carbon deposits from the combustion

chambers. Inspect the valves, then grind them

if necessary.

3. Every 256 operating hours, replace

all spark plugs. Grind the valves, except where

conditions warranted this being done at the

end of 128 operating hours.

(2) GRINDING VALVES. Use extreme care

whenever valves are ground in order to main
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tain accurate limits and clearances. Good engine

performance will thus be insured. Proceed as

follows :

(a) Drain radiator by opening drain cock at

the bottom of the radiator .

(b) Disconnect governor oil supply line at

governor.

(c) Remove oil filter and bracket by remov-

ing the nuts on the cylinder studs, and lay

filter on idle pulley bracket.

(d) Remove fuel line from fuel pump to

carburetor.

(e) Remove carburetor air cleaner horn

and tube.

(f) Remove electric choke control rod. Dis-

connect throttle control rod at governor end

and the manual choke wire at carburetor end .

(g) Remove nuts holding carburetor to

manifold and remove carburetor.

(h) Disconnect the governor oil return tube

and the crankcase air vent tube.

(i) Remove the cylinder head nuts which

hold the governor bracket and remove the

governor assembly.

(j) Remove nuts and bolt holding exhaust

pipe to manifold .

(k) Remove manifold stud nuts and mani-

fold.

(1) Disconnect wires from the ignition resis-

tor, remove holding bolt and ignition resistor.

(m) Remove the upper radiator hose. Re-

move all spark plugs. Remove the cylinder

head cap screws, stud nuts, and the tempera-

ture gauge bulb, then lift head from engine

block. Removal is made easy by using lifting

hooks screwed in No. 1 and 4 spark plugs holes .

Do not drive screw driver or any other sharp

instrument in between the cylinder head and

the block to break the head loose from the

gasket.

(n) Remove the valve spring cover screws

and the cover. Care should be taken not to lose

the copper gasket on each screw as well as the

screen and gasket. Wad a piece of cloth or

cotton waste over the three holes in the valve

chambers to prevent the valve keys dropping

into crankcase upon removal.

( 0) With valve spring compressor inserted

between valve tappet and spring retainer, raise

springs on those valves which are in closed

position and remove valve locks. Turn crank-

shaft with crank or by fan belt until those

valves which are open become closed and re-

peat the operation.

(p) Remove valves and place them in a

valve carrying board, so that they can be identi-

fied as to cylinders from which they were re-

moved. Remove valve springs. The valve

springs should be tested for pressure which

should show 116 pounds when valves are open

(spring compressed, length 1-3/4-inches or 50

pounds pressure when closed (springs extended,

length 2-7/64-inches) . The free length of the

valve spring is 2-1/2-inches. Any springs which

are distorted or do not fall within these specifi-

cations should be replaced with new springs .

(q) Clean carbon from cylinder head, top of

pistons, valve seats, and cylinder block. Clean

valve guides with guide brush . Clean valves

on a wire wheel brush, making sure that all

carbon is removed from the top and bottom of

the heads . Remove any gum which may have

accumulated on the stems.

(r) The clearance between the intake valve

stem and the valve guide is 0.0015 to 0.00325

inch, the exhaust valve stem clearance to

guide is 0.002 to 0.00375-inch . Excessive clear-

ance between the valve stem and the valve

guide will cause improper seating and burned

valves . If there is too much clearance between

the inlet valve stem and the valve guide, on the

suction stroke there will be a tendency to draw

oil vapors up the guide into the combustion

chamber causing excessive oil consumption,

fouled spark plugs and poor low speed perform-

ance. Check the wear of each valve guide by

inserting a new valve in it and feeling the clear-

ance by moving the valve stem back and forth .

If the clearance is excessive, install a new valve

guide as instructed in subparagraph (3) below.

(s) Check the clearance of each valve in its

guide and discard any having excessive clear-

ance. Reface the usable ones to a 45° angle.

Replace discarded valves with new ones. If

seats in the block show excessive pitting, reface

the seats.

(t) Then, by hand, touch up the valves to

the seats with fine, valve grinding compound.
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Figure 37. Removing valve guides.

Figure 38. Installing valve guides.
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Figure 39. Position of valve guides .
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Figure40. Staking camshaft bearings .
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(3 ) REMOVING AND REPLACING VALVE

GUIDES.

(a) When removing the valve guides use a

valve guide puller to prevent damage to cylinder

block ( fig . 37) . If a regular puller is not avail-

able, a suitable tool can be made from a 2-inch

pipe, 6-inches long and a 3/8-inch bolt, 10 to 12-

inches long with a long threaded end, a small

hexagon nut which will pass through the hole

in the cylinder block and a 2-inch washer with

a 3/8-inch hole in it.

(b) The valve guides are installed with a

replacer or a driver ( fig . 38) . Taking a piece of

half-inch round stock 6-inches long and turning

down one end to 3/8-inch diameter 2-inches

long will make a suitable driver.

(c) The exhaust valve guide is installed in

the cylinder block so that there will be a dis-

tance of 1-inch from the top of the guide to the

top of the block. The intake valve guide is set

at 1-5/16-inches from the top of the valve guide

to the top of the block ( fig . 39 ) .

(d) The valve tappet clearance in the guide

should be 0.0005 to 0.002-inch . It is advisable

to check the clearance of the valve tappet by

moving it back and forth in the guide. If the

clearance seems to be excessive, it might be

necessary to install a new valve tappet. This

operation is covered in the following paragraph .

d. Camshaft and Valve Tappets.

(1) DESCRIPTION.

(a) Bearings. The alloy steel camshaft ro-

tates on four bearings which are lubricated

under oil pressure through drilled passages in

the crankcase. The front bearing carries the

thrust and is a steel-backed babbit-lined shell .

This bearing is staked in place to prevent rota-

tion and endwise movement (fig . 40) .

(b) Tappets. The valve tappets are lubri-

cated through oil troughs cast in crankcase and

drilled passages to valve tappet guides. The oil

troughs are filled from oil spray holes at con-

necting rod bearing ends. A groove cut in

center of valve tappet shank carries the oil up

and down in the guides.

(2) REMOVAL. To remove the camshaft or

valve tappets, proceed as follows :

(a) Raise the power unit about 18-inches

from the floor and support it securely in such

manner that the oil pan may be removed later.

(b) Drain the water from the radiator. Re-

move the front housing top plate. Remove

housing front and support and radiator assem-

bly. Remove exhaust compartment top plate.

(c) Remove cylinder head, manifolds, valves

and valve springs, following the instructions

in paragraph 52.c.

(d)

blies .

(e) Drain the oil from the engine. Remove

the oil pan.

Remove oil pump and fuel pump assem-

(f) Remove fan belt, fan blade assembly,

governor belt and crankshaft pulley.

(g) Remove timing chain cover, camshaft

sprocket screws and timing chain.

(h) Tie all valve tappets up with a string

wrapped around heads of adjusting screws and

attached to manifold studs.

(i) Remove sprocket from camshaft. Re-

move camshaft and valve tappets.

(j) Carefully inspect camshaft for scores,

roughness of cams and bearings. Examine

valve tappet faces where they contact cams and

replace if found to be scored, rough, or

cracked. Check clearance of tappets to guides,

renewing those which have worn excessively.

Oversize available, 0.004-inch .

e. Valve Timing .

(1) TIMING CHAIN AND SPROCKETS .

(a) The timing chain is non-adjustable . The

lubrication is positive through drilled passages

in the crankshaft and sprocket from the front

main bearing. These should be checked when-

ever the chain or sprockets are replaced.

(b) To replace timing chain, it is necessary

to remove radiator, fan blades, fan belt, crank-

shaft pulley, and timing case cover (par. 52 n

(3) b and 52 f) . Remove screws holding cam-

shaft sprocket to camshaft and remove chain.

(c) When chain has been removed it will be

necessary to give due attention to the valve

timing when chain is replaced.

(2) PROCEDURE.

(a) To set the valve timing, turn the crank-

shaft so that No. 1 and No. 4 pistons are at top
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dead center. Top dead center is indicated by a

mark TC on the flywheel which is visible

through a hole in the flywheel housing (fig . 41) .

(b) Place the camshaft sprocket on the

camshaft and line up the holes for the cap-

screws. Screw all four capscrews in by hand.

Rotate the camshaft so that the punch mark on

the face of the sprocket is in line with the

punch mark on the crankshaft sprocket (fig .

42) .

(c) Remove the camshaft sprocket and in-

stall the timing chain. Change the position of

the camshaft sprocket, within the chain, until

all four capscrew holes are matched. Unless the

position of the camshaft has been changed, the

punch marks on the camshaft and crankshaft

sprockets will now be in line (fig . 42) . Make

sure the camshaft thrust washer is in place,

replace the capscrews and again check the line-

up of the punch marks. Timing is correct when

a straight line between sprocket centers cuts

through the punch marks on both sprockets

(fig. 42) . In this position No. 4 cylinder is at

top of compression stroke and the distributor

arm should be under the segment for that

cylinder.

(d) Tighten capscrews and lock with the

special washers .

(e) Inlet valve opens 9° before top center

measured on flywheel or 0.039-inch piston travel

from top center. To check valve timing, (fig.

43) , adjust inlet valve tappet of No. 1 cylinder

to 0.020-inch. Rotate crankshaft clockwise

until piston in No. 1 cylinder is ready for the

intake stroke, at which time the tappet should

just be tight against end of valve stem and the

mark on flywheel “I.O.” should be in the center

of timing hole in the flywheel housing on the

right side of engine (fig . 41 ) .

( 3 ) TIMING CHAIN COVER SEAL. The

crankshaft oil seal is woven asbestos impreg-

nated with graphite and oil. When necessary

to install new oil seal, the steel retainer should

also be renewed.

f . Crankshaft.

( 1 ) DESCRIPTION . The crankshaft rotates

in three steel-backed babbitt-lined bearings, the

front bearing taking the thrust. Packing at the

rear bearing (fig. 44) prevents the escape of

oil . The main bearing journal diameter and

length dimensions are : front, 2.3340-1.920-inch ;

center, 2.3340-1.8125-inch ; rear, 2.3340-1.75-

inch .

(2) SERVICING.

(a) The steel-backed babbitt-lined bearings

are made to size and are interchangeable with-

out line reaming. The running tolerance of the

bearing is established at 0.001 to 0.0025-inch .

No adjustment is provided on the main bearing.

Should they require attention they should be

replaced to maintain proper control of oil. Main

bearing cap screw torque wrench should read

65-70 foot-pounds. If new crankshaft bearings

are installed, care should be taken to see that

the drilled passages line up with drilled pas-

sages in the crankcase, and that the bearings

set snugly over the dowel pins. Undersize main

bearings are available in 0.010-inch, 0.020-inch,

and 0.030-inch. Power Unit PU-58/G has 0.010-

inch undersize main bearings as standard equip-

ment.

(b) The end play of the crankshaft is 0.004

to 0.006-inch and adjusted by shims between

the crankshaft sprocket thrust washer and end

of main bearing. To adjust end play, the crank-

shaft sprocket must be removed with gear

puller.

(c) Whenever it is necessary to remove the

crankshaft or install new crankshaft bearings,

the engine has to be removed from the housing

(par. 52 j) .

(3) REAR BEARING SEAL.

(a) The rear main bearing is sealed by a

wick type packing, installed in grooves ma-

chined in the crankcase, and rear main bearing

cap (fig. 44) .

(b) To install a new seal at the rear main

bearing cap, insert the packing in the groove

with the fingers. Then, using a round piece of

wood or steel, roll the packing into the groove.

When rolling the packing, start at one end and

roll the packing to the center of the groove.

Then, starting from the other end, again roll

toward the center. By following the above pro-

cedure you are sure that the wick is firmly

pressed into the bottom of the groove. The small

portion of the packing which protrudes from

the groove at each end should be cut flush with

the surface of the bearing cap. To prevent the

possibility of pulling the packing out of the

grove while cutting off the ends it is recom-

mended that a round block of wood, the same
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diameter as the crankshaft be used to hold the

packing firmly in position while the ends are

being cut off.

(c) Should it be necessary to install a new

seal in the crankcase, it will require the removal

of the engine from the housing and the removal

of the crankshaft. The same procedure should

be followed when installing a crankcase seal as

when installing a seal in the bearing cap.

(d) When installing rear main bearing cap

to case, a little sealer should be put on the cases

of the cap where it fits against the case. The

rubber seal packing that goes between the main

bearing cap and the case is cut to a given length

and will protrude down from the case approxi-

mately 1/4-inch. When the oil pan is installed

it will force this seal tightly into the holes and

prevent any oil from leaking from the engine

into the generator adapter (fig . 45) .

g. Connecting Rod and Piston—Description.

(1 ) CONNECTING ROD. The connecting rods

are drop-forged. The babbitt bearings are of

the replaceable type, steel-backed, babbitt-lined,

precision cut to size and no fitting is required.

Clearance on the crankshaft is 0.0005 to 0.0025-

inch . Total side clearance is 0.005 to 0.009-inch.

Undersize rod bearings are available in 0.010,

0.020, and 0.030-inch sizes . Power Unit PU-

58/G has 0.010-inch undersize bearings as

standard equipment (fig. 46) .

(2) PISTON. The piston is aluminum alloy,

T-slotted cam ground, tin plated, and with a

heat insulation groove above top ring. Pistons

are available in the following over-sizes : 0.010-

inch ; 0.020-inch and 0.030-inch, and semi-fin-

ished 0.030-inch .

h. Cylinder Bores.

(1 ) CHECKING. The best method for deter-

mining the condition of the cylinder bores pre-

paratory to reconditioning is the use of a dial

gauge. The dial gauge will instantly and auto-

matically indicate the slightest variation of the

cylinder bores. To use the dial gauge simply

insert in the cylinder bores and move up and

down its full length. It is then turned spirally

or completely rotated at different points, taking

readings at each point. In this manner all

variations in the cylinder bores from top to bot-

tom may be determined.

(2) REFINISHING.

(a) When cylinders are more than 0.005-

inch out of true it is best to rebore the cylin-

ders .

(b) After the cylinder has been rebored

within 0.002-inch of the size desired, it should

be finished or polished with a cylinder hone. Do

not use a piston as a hone. In operating, the

hone is placed in the cylinder bore and run up

and down the full length of the cylinder wall.

This procedure should be followed until the pis-

ton can be pushed through the bores with a

0.003-inch feeler gauge 3/4-inch wide on the

thrust side and show a pull on the feeler gauge

of 5 to 10 pounds.

i . Oil Circulating System.

( 1) OIL PUMP.

( a) Description . The oil pump (fig. 22) is

planetary gear type. It consists of two spur

gears enclosed in a one piece housing. It is pro-

vided with a relief valve to control maximum

pil pressure. In operation the oil is drawn from

the crankcase through the floating oil intake.

The oil then passes through a drilled passage

in the crankcase to the oil pump from which it

passes through drilled passages in crankcase to

crankshaft and camshaft bearings. The oil

pump is driven from a spiral gear on the cam-

shaft .

(b) Removing Oil Pump from Engine. To

remove oil pump fro mengine for dismantling,

remove the three nuts on studs holding oil

pump to crankcase. Slide oil pump from studs.

Remove screw from oil pump cover plate which

will allow cover to be removed from housing .

(c) Removing Oil Pump Driven Gear. To

remove oil pump driven-gear, file off one end of

straight pin and with a small drift, drive pin

through oil pump shaft. The oil pump shaft

with rotor can be removed from the body in an

assembly .

(d) Removing Oil Relief Plunger Spring Re-

tainer. When removing oil relief plunger

spring retainer, care must be taken not to lose

the small shims which govern the spring ten-

sion on the relief plunger. Adding shims in-

creases the oil pressure, removing shims

decreases the pressure. The pressure at which

the relief valve opens will register about 22

pounds on ENGINE OIL PRESSURE gauge

under normal operating temperature.
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(2) FLOATING OIL INTAKE.

(a) Description. The floating oil intake,

(figs. 9 and 22) is attached to the crankcase

with two cap screws. The construction of the

float and screen cause it to float on top of the

oil, raising and lowering in relation to the

amount of oil in the crankcase. This construc-

tion is to prevent the circulation of water or

dirt, which may have accumulated in the bot-

tom of the oil pan, by drawing the oil horizon-

tally from the top surface.

(b) Removal. Whenever removed, the

float, screen, and tube should be cleaned

thoroughly in a suitable cleaning fluid to remove

any accumulation of dirt. Oil pan screw torque

wrench reading is 10-14 foot-pounds.

(3) OIL FILTER.

(a) Description. The oil filter (fig. 3) is de-

signed to control contamination of engine oil.

The filter element removes particles of dust,

carbon, and other foreign material from the oil

which cause discoloration and sludge. The inlet

line to the filter is connected to the oil distribu-

tion line at the front plug on right-hand side

of the engine. The outlet or oil return line to

the engine connects to the timing chain cover.

(b) Removal. When the oil on the level in-

dicator in the engine filler-tube becomes dark,

remove the oil filter cover ; remove the drain

plug and drain out the sludge after which, re-

place the drain plug. Next, remove the element

and install a new element. Install new cover

gasket ; reinstall cover ; start engine and check

for leaks ; then check oil level ; add to oil supply

if necessary.

j . Flywheel.

(1) DESCRIPTION. The flywheel is made of

cast steel, machined throughout and balanced

to insure smooth engine performance. The fly-

wheel is attached to the crankshaft flange by

two dowel bolts and four special head cap

screws .

(2) REMOVING PILOT BUSHING. No pilot

bushing is used at the center of the flywheel on

Power Unit PU-58/G. If a new flywheel has

such a bushing, remove the bushing with a

press or with a hammer and blunt-nosed punch

before installing the flywheel. Be very careful

to avoid marring the flywheel surface, partic-

ularly the inner surface of the hole and other

surfaces where the flywheel fits against ma-

chined surfaces.

k. Engine Support Plates and Mounting.

(1 ) FRONT SUPPORT PLATES. The front

engine support plate is bolted to the front face

of the cylinder block and forms the back panel

for the attachment of the timing chain cover.

(2) REAR SUPPORT PLATE. The rear en-

gine plate is attached to the rear of the cylin-

der block and provides a means for attaching

the generator and adapter ring which supports

the rear end of the engine.

1. Engine Governor ( fig. 47 ) .

(1 ) BELT TENSION . Check and adjust the

belt tension periodically to assure correct speed

control. Correct belt tension permits one side

of the belt to be pushed inward 1-1/4 to 1-1/2-

inches by applying thumb pressure midway be-

tween the pulleys. It is adjusted by shifting

the position of the governor assembly as per-

mitted by slotted holes. A sealed, vacuum

operated governor on the intake manifold limits

the top speed of the engine in case of belt

breakage, but the belt should be replaced be-

fore breakage occurs.

(2) REGULATION LIMITS. It is advisable

to refer to the FREQUENCY METER and the

a-c voltmeter while adjusting the governor.

At no-load, the frequency should not exceed 63

cycles per second and the voltage should not

exceed 126 or 252 volts, depending on whether

the a-c terminal jumpers are connected for 120

or 240 volts. At full load, unity power factor,

the frequency should not be lower than 59

cycles per second and the voltage should not be

lower than 118 or 236 volts .

(3) ADJUSTMENT. If it becomes necessary

to reset the governor, proceed as follows :

(a) With spring tension on the main gover-

nor spring (fig . 47) , adjust the length of the

carburetor control rod so that the carburetor

throttle lever clears the wide open stop by at

least 1/64-inch.

(b) Turn the bumper screw out far enough

so that it does not function. Start the engine.

Then turn the main adjusting screw until the

correct speed is obtained.

(c) Should the governor surge under full or

part load, turn the auxiliary adjusting screw
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out a few turns at a time until the surging

stops . For close regulation, keep the auxiliary

adjusting screw in as far as possible without

causing the governor to surge. Each time its

adjustment is changed, it will be necessary to

readjust the main adjusting screw for correct

speed.

(d) Should the governor surge at no load,

turn the bumper in until the surging stops,

then tighten the locknut. Do not turn bumper

screw in far enough to increase the engine

speed. Tighten all locknuts.

m. Fuel System. The fuel system includes

the fuel tank, fuel pump, carburetor, connecting

fuel lines, shut-off valves, strainers, and sedi-

ment bowls. It may also include an auxiliary

fuel tank. The most important servicing

required of the fuel system is to keep it free of

dirt, water and leaks. This requires care in

handling of the fuel, and periodic cleaning of

sediment bowls and strainers to keep dirt and

water which enter from reaching the passages

and jets of the carburetor. Fuel leaks should

be corrected as soon as discovered .

( 1) FUEL TANK. The 10-1/2-gallon fuel tank

is mounted above the generator. It may be re-

moved after first removing the hold-down

clamps.

(2) FUEL PUMP.

( a ) The diaphragm type fuel pump (fig . 24)

operates continuously while the engine is op-

erating and pumps fuel from the fuel tank to

the carburetor (par. 42 i and fig. 24) .

(b) Remove and clean the sediment bowl

and strainer monthly. When replacing, tighten

the clamp screw sufficiently to hold the bowl

tightly on the gasket. Check for leaks and if

one is found, install a new gasket.

(c) If the fuel does not reach the carburetor

bowl, check the fuel supply, the position of the

shut-off valve, the fuel lines, and strainer before

disassembling the main body of the pump. Re-

move the pump from the engine when moving

parts are to be inspected or replaced.

(d) Failure of the pump to function may be

due to a leaking valve, gasket or diaphragm, or

to a weak or broken spring. After removing

the six screws from the pump body, the two

main castings may be separated to permit in-

spection of the interior mechanism. Replace

worn or damaged parts with new ones. Inlet

and outlet check valves are interchangeable.

The inlet check valve is , installed with the

spring down and the outlet check valve is in-

stalled with the spring up. They are held in

place by a straddle plate and two screws. Check-

valve gaskets must be in place before the check

valves are installed .

(e) The vertical driving member of the

diaphragm assembly hooks under the end of the

lever mechanism (fig. 24) and must be disen-

gaged at that point before it can be removed.

When installing a diaphragm assembly, hold the

body casting in an upside-down position to fa-

cilitate engagement of the diaphragm assembly

with the hook on the lever.

(f) When reassembling, make sure that all

gaskets are in place and all screws tight.

( 3 ) CARBURETOR (fig. 23) . The carburetor

mixes the fuel and air in proper proportion for

burning in the engine.

(a) General. If the engine is not perform-

ing correctly, do not hastily assume that the

carburetor is at fault. First carefully check the

ignition system, valve action, timing, compres-

sion, fuel system other than carburetor, fuel,

oil , operating temperature, and the load . Only

when these items are in normally good condi-

tion may the carburetor be properly adjusted.

Do not attemp to compensate for a faulty condi-

tion elsewhere by changing the carburetor adjust-

ment . Correct the fault where it exists .

( b) Servicing. The carburetor requires

little attention other than cleaning and this can

be kept at a minimum by using clean fuel and

keeping the screens and sediment bowls clean

throughout the fuel system. A drain plug and

screen at the bottom of the carburetor bowl

should be cleaned periodically .

(c) Dismantling. Remove the carburetor

from the engine and dismantle it for a thorough

cleaning. Remove the screw plugs, jets, and the

idle adjusting screw. Be careful not to lose any

of the fibre washers. Clean the jets and pas-

sages with compressed air, if available.

(d) Main Nozzle. Do not remove the main

nozzle unless necessary to replace it. It can be

cleaned without removing. If a new one is in-

stalled, make sure that ony one gasket is used

with it and that the diagonally-cut inner end

stands in a vertical position when tight (fig.
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23) . If necessary, a soft copper wire may be used

to clean jets and bleed . Never use an iron or steel

wire. A slight enlargement or distortion of

these holes may make it necessary to replace

the part. Replace any parts that are damaged

or badly worn.

(e) Needle Valve. Remove the float and

inspect the needle valve. If worn, or known to

be leaking, install a complete new needle and

seat assembly. Shake the float. If it contains

gasoline, it leaks. Install a new one.

(f) Float Level. Check the float level. Hold

the cover and float assembly in an upside-down

position and allow the float to set at the posi-

tion determined by its own weight. The verti-

cal distance from the gasket surface of the

cover to the float should be 3/8-inch. If meas-

ured with the gasket in place, make allowance

for the gasket thickness. Take the measure-

ment at the top surface of the float, near the

end opposite the float arm. A simple way to

take this measurement is to use a sheet-metal

gauge 2 or 3 inches long and 11/32-inch wide

with parallel edges. When set on edge across

the inverted cover with the gasket in place, the

float should barely touch the gauge by its own

weight. Any change in level adjustment should

be made by bending that portion of the float

arm which rests against the needle valve. Bend

very slightly. Do not roughen or destroy its

curvature. Do not stretch the needle valve

spring.

(g) Metering Rod. Do not disturb the posi-

tion of the metering rod, unless necessary to

replace it. In that case, set the new rod at same

position. If this rod is set too high, the full

load fuel mixture will be too rich. If the rod is

set too low, the full load fuel mixture will be too

lean.

(h) Pump . The pump on this carburetor is

not required in constant speed service and

should be made inoperative by removing the

connecting link between the pump arm and the

pump plunger rod.

(i) Air Cleaner. Since a dirty air cleaner

may place too great a restriction on the flow of

air to the carburetor, always clean it as de-

scribed in paragraph 42 j when servicing the

carburetor. Also, make sure that the choke

opens properly.

(4) FUEL LINE. The fuel lines (figs . 3 and

8) require little attention except routine in-

spection for leaks . Replace leaking fuel lines

with new ones.

( 5) SEDIMENT BOWL AND STRAINER (fig .

8) . The sediment bowl and strainer beneath

the fuel tank require periodic cleaning.

n. Cooling System. The performance of an

engine is dependent to a great extent upon the

proper operation of the cooling system. This

system includes the engine water jacket, radia-

tor, connecting hose, circulating pump, thermo-

stat, and the ENGINE WATER TEMPERA-

TURE gauge.

(1) DRAINING SYSTEM. To drain the cool-

ing system, open the drain cock located at the

lower right-hand corner of the radiator, di-

rectly under the water outlet, also the drain

cock at the lower left front corner of the cylin-

der block.

(2) FILLING THE COOLING SYSTEM. Close

the drain cocks on the cylinder block and radia-

tor. Fill the radiator with clean water or, dur-

ing cold weather, with an anti-freeze solution.

Do not overfill the radiator while anti-freeze

solution is being used, because the solution ex-

pands when heated and an appreciable amount

of liquid would be lost through the overflow.

The solution should be 1-inch from the bottom

of the filler neck. The capacity of the cooling

system is 15-1/2-quarts .

CAUTION : Should water be lost from

the cooling system and the engine over-

heat, do not add water immediately but

allow the engine to cool, then add water

slowly while the engine is running. If

cold water is poured into the radiator

while the engine is overheated, there is

danger of cracking the cylinder block

and head.

(3) RADIATOR.

(a) Servicing. The radiator is designed to

cool the water under all operating conditions.

However, the radiator core must be kept free

from corrosion and scale, in addition to the

maintenance of other cooling units, to obtain

satisfactory service. At least every 1,000 op-

erating hours, remove the radiator and clean it

inside and out in a cleaning solution. At the

same time, examine the core for leaks or dam-

aged cells and make any needed repairs. After
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the radiator and cooling system have been

cleaned and flushed out, use a corrosion pre-

ventative. Rust and scale may eventually clog

up water passages in both the radiator and

water jacket of the engine unless a rust inhibi-

tor is used. This condition is aggravated in

some localities by the water available.

(b) Removing Radiator. To remove the

radiator, proceed as follows :

1. Remove the front side panels from

the housing and slide the front top

plate back .

2. Open the radiator drain cock and

drain the radiator.

3. Loosen the top front hose clamp and

either of the clamps on the hose

connected to the water pump. Dis-

connect the water outlet elbow after

loosening the clamp.

4. Remove the two bolts from the front

ends of the front housing top-plate

guide rods.

5. Remove the three nuts which hold

the fan guard. Bend the top radiator

support brackets outward slightly

and remove the fan guard.

6. Remove the four bolts which hold

the bottom corners of the housing

front support to the skids .

7. Remove four bolts from the sides of

the housing front support.

8. Tip the front support, with radiator ,

slightly forward and remove it care-

fully.

9. Remove the two nuts which hold the

bottom of the radiator to the cross-

member of the front support.

10. Remove the four nuts from the two

top radiator suports and lift the

radiator from the support.

11 While the radiator is removed, install

any new radiator hose needed, but do

not tighten the clamps until all other

connections are made after installing

the radiator.

(c) Emergency Repairs. Emergency re-

pairs may be made in the event the radiator

is punctured by a bullet or shrapnel. If a tube

is not completely severed, cut it or break it off

with a pair of pliers, strip the fins from the

tubes above and below the break for 1/2-inch

or the necessary distance to enable bending of

the punctured tube around itself. Flatten the

tube both above and below the break, to stop

the flow of water.

(d) Use of a Truck Radiator .

CAUTION : In an emergency, the radia-

tor furnished on truck, model MB, 1/4

ton, 4 x 4, may be used on Power Unit

PU-58/G. However the engine will not

be as well cooled when using this smaller

radiator.

Instructions for installing the truck radiator

follow :

1. Remove the radiator No. 254 as in-

structed in subparagraph (b) above.

2. Install the truck radiator on the front

housing support, using two wood

spacer Blocks No. 244 beneath the

radiator to support it at the right

height. These spacer blocks are in-

cluded in the set of mobile spare

parts . The radiator studs should pass

through the holes in the blocks. In-

stall a brace rod at the top of the

radiator to connect it to the front

housing support at that point. This

brace rod is a 5/16-inch diameter

stud, 5-inches long, with a 5/16-18

N.C. thread, 1-1/4-inches long at

each end. Use four 5/16-18 hexagon

nuts with lockwashers. One end of

the brace rod extends through the

front housing support, with a nut and

lockwasher on each side of the sheet

metal of the housing support. The

other end extends through the metal

lug on the top of the radiator, with a

nut and lockwasher on each side of

the lug. Tighten all nuts sécurely.

3. Install the radiator and front hous-

ing support on the power unit by re-

versing the order of procedure used

in disassemblying. Tighten the hose

clamps last, and inspect the connec-

tions for leaks after the radiator is

filled. Stop all leaks .
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(4) THERMOSTAT. The cooling system is

designed to provide adequate cooling under the

most adverse conditions ; however, it is neces-

sary to employ some device to prevent over-

cooling during normal operations and to quickly

warm up the engine from a cold condition . This

is accomplished by use of a thermostat (fig . 9 )

which is located in the water outlet on top of

the cylinder head. The thermostat opening is

set by the manufacturer and cannot be altered.

The thermostat opens at a temperature of 145°

to 155° F. To test the thermostat, heat suffi-

cient water to 170° F and submerge the thermo-

stat . The valve should open to the limit at

this temperature. If the valve fails to open, a

new thermostat will be required.

(5 ) ENGINE WATER TEMPERATURE

GAUGE (fig. 11) . The ENGINE WATER

TEMPERATURE gauge is connected to a

thermal element in the cylinder head by means

of capillary tube. If the gauge becomes inac-

curate or inoperative, it should be replaced with

a new one including a thermal element and

capillary tube.

(6) FAN AND WATER PUMP.

(a) Description. The fan and water pump

(fig. 48) are mounted on the same shaft. The

pump is of the centrifual type and circulates

the water in the cooling system.

(b) Bearing. The double row ball bearing

is integral with the shaft and is packed with a

special high melting point grease at the time of

manufacture, so it requires no lubrication. The

ends of the bearings are sealed to retain the

lubricant and prevent dust and dirt from enter-

ing.

(c) Construction . The bearing is retained

in the housing by a retaining wire, which snaps

between the bearing and the water pump body.

The seal washer has four lugs which fit into the

slots in the end of the impeller. One side of the

seal washer bears against the ground surface of

the pump body and the other against the seal.

The rubber bears against the machined surface

on the inside of the impeller. The seal main-

tains a constant pressure against the seal

washer and impeller, assuring positive seal . The

drain hole in the bottom of the housing pre-

vents any water seepage past the seal washer

entering the bearing. The impeller and pulley

are pressed onto the straight shaft under 2,500

pounds pressure .

(d) Dismantling. Remove the fan belt and

fan blade assembly and then the water pump

from the engine. Remove the bearing retainer

wire. Place the water pump body on an arbor-

press face-plate and press the water pump shaft

through the impeller and pump body. Remove

the seal washer and seal. Place the pump shaft

and fan pulley on the press so that the bearing

will clear in the opening, and press the shaft

from the pulley.

(7) FAN BELT. The fan is driven by a 42°

angle V-belt. The outside length is 44-1/8-

inches, while the maximum width is 11/16-inch .

To install the fan belt, loosen the clamp bolt on

the slotted bracket at the idle pulley and move

the pulley toward the engine. Slide the belt

over the crankshaft pulley, up through the fan

blade assembly and over the fan pulley, then

over the idle pulley. Adjust the fan belt by

moving the idle pulley away from the engine to

a point where the fan belt can be depressed

1-1/4 to 1-1/2-inches midway between the fan

pulley and the idle pulley (fig . 20) .

(8) ANTIFREEZE SOLUTION.

(a) When Required. In low operating

temperatures, it is necessary to protect the

cooling system with some type of antifreeze

solution to prevent damage from freezing.

(b) Alcohol. When alcohol is used in an

antifreeze solution, care must be taken not to

spill any of the solution on the finished portions

of the housing. If so spilled, it should be

washed off immediately with a good supply of

cold water, without wiping or rubbing. The

evaporating point of a water and alcohol cooling

solution is approximately 170° F. If the sur-

rounding temperature starts to rise, check the

solution frequently with a hydrometer as there

may be considerable loss of alcohol through

evaporation, thus raising the freezing point of

the solution. This in turn may cause damage to

the cooling system due to freezing .

(c) Ethylene Glycol Solution . Ethylene gly-

col antifreeze solutions have a higher point of

distillation than alcohol and consequently may

be operated at higher temperatures without

loss of the solution through evaporation. Ethy-

lene glycol has the further advantage that, in a

tight system, only water is required to replace

evaporation losses. However, any solution lost

mechanically through leakage or foaming must

be replaced by additional new solution .
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o. Exhaust System.

(1) EXHAUST AND INTAKE MANIFOLDS.

(a) Description. The exhaust and intake

manifolds make a unit in which the hot ex-

haust gases are thermostatically controlled and

directed around the intake manifold to assist

in vaporizing the fuel when the engine is cold,

thereby aiding in warming up the engine and

reducing oil dilution. It also minimizes the use

of the carburetor choke control and results in

proper temperature of the incoming gases un-

der all operating conditions .

(b) Function. When the engine is cold, the

counterweight lever closes the heat control

valve and directs the hot exhaust gases against

the intake manifold (figs. 4 and 49) . As the

engine warms up, the bimetal spring expands

and opens the valve directing the exhaust gases

into the exhaust pipe.

(c) Servicing. All parts are replaceable but

little servicing is required. When assembling

the manifolds to the cylinder block, new gas-

kets should be installed and the nuts drawn up

evenly until they are all tight to avoid gas

leakage. The torque wrench reading should be

31-35 foot-pounds.

(d) Use of Truck Manifold. In an emerg-

ency when the correct intake manifold, No. 40,

is not available, an intake manifold assembly,

used on truck, model MB, 1/4 ton, 4 x 4, may be

used on Power Unit PU-58/G. The latter mani-

fold is larger and the operation will not be as

smooth while using it.

(2) MUFFLER. The exhaust manifold is

connected by steel tubing to the muffler outlet

at the upper center part of the housing. Addi-

tional exhaust tubing may be connected at the

outlet to carry the exhaust gases away from

the power unit.

CAUTION : Do not operate the power

unit inside a closed room without first

connecting an exhaust line to carry all ex-

haust gases out-of-doors. Exhaust gases

are poisonous and may cause death.

(3) SERVICING EXHAUST SYSTEM. If

the exhaust system becomes clogged with car-

bon, it will create a back pressure on the en-

gine that will prevent its developing full power,

and will cause combustion chambers and valves

to become covered with carbon to the extent

that a carbon removal and valve grinding job

will become necessary. Keep the exhaust sys-

tem free of excessive carbon. Keep all joints

tight. If the flexible pipe leaks, replace it .

(4) USE OF TRUCK MUFFLER. In an

emergency the muffler, as used on truck, model

MB, 1/4 ton, 4 x 4, may be adapted for use on

Power Unit PU-58/G .

(a) Saw off the inlet and outlet tubes of

the truck muffler even with the ends of the

muffler proper. Because of the recesses in the

muffler ends, this will leave about 1/2-inch of

tube protruding from the muffler at each end.

(b) Center a standard 1-1/2-inch pipe nip-

ple, at least 3-inches long, in a lathe chuck. Cut

off the protruding end of the nipple so the piece

remaining in the chuck is 1-7/8-inches long.

Then, with the pipe nipple in the chuck, bore

it to a diameter of 1.750-inches and to a depth

of 0.500-inch . Remove the pipe nipple from the

chuck and place it on the protruding 1/2-inch

of tubing on the muffler inlet. See that it fits

snugly over the tubing and sets against the

end of the muffler. Make a strong, tight joint

by welding entirely around the fitting where it

meets the end of the muffler.

(c) Install a threaded connection at the

outlet end of the muffler in the same manner,

using for this purpose a standard 1-1/4-inch

pipe nipple at least 3-1/2-inches long, cut to a

length of 2-1/16-inches. Bore it to a diameter

of 1.531-inches and to a depth of 0.500-inch.

(d) Remove the original muffler and install

the modified truck muffler in its place.

(e) Connect the muffler outlet to whatever

exhaust line is used, making use of standard

pipe fittings to assure gas-tight connections .

p. Ignition Unit.

(1 ) BREAKER CONTACTS. The breaker

contacts in the ignition unit (fig . 10) event-

ually become pitted and must be replaced.

When not too badly pitted, they may be resur-

faced by means of a carborundum hone. They

must be removed to do this . Surfaces should

be finished to a slightly convex form, almost

flat. When properly adjusted they must open

0.020-inch and when closed they should con-

tact at the central areas of their surfaces .

Spring tension is adjustable and should be be-

tween 17 and 20 ounces, measured at the con
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tact of the breaker arm just as the contacts

separate.

(2) CAPACITOR. If the spark is weak and

the breaker contacts are badly burned and

have a sooty appearance, a new capacitor is

probably required. The capacitor may fail

without such symptoms. The capacitance should

be between 0.18 and 0.26 microfarads . If the

capacitance is outside of these limits, the ca-

pacitor should be replaced.

(3 ) CAP AND ROTOR. Keep the distri-

butor cap and rotor clean. If the cap is cracked,

shows evidence of arcing, or has corroded con-

tacts, replace it with a new one. Replace the

rotor when burning has shortened it. This may

be evidenced by a burned condition on top of

the strip .

(4) GOVERNOR. Check the governor for

free operation. Hold the distributor shaft and

turn the cam to the left as far as it will go.

Then release it. The cam should return imme-

diately to its original position with no drag or

restriction. Inspect the distributor shaft bear-

ing in the housing. Also inspect the shaft fric-

tion spring on the end of the shaft which is

inserted into the coupling on the oil pump

shaft. If the friction spring is damaged, re-

place it.

( 5) TIMING. Ordinarily, the timing of the

ignition unit should not be disturbed. If, how-

ever, it should become necessary to re-time the

unit after having removed it, the following pro-

cedure may be followed.

(a) Remove the cover from the timing hole

on the flywheel housing ( fig . 41 ) . Crank the

engine slowly with the hand crank until No. 1

piston is coming up on compression. Stop when

the ignition timing mark IGN on the flywheel

appears in the center of the timing hole in the

flywheel housing.

(b) Place the distributor arm of the rotor

in line with No. 1 tower of the distributor cap

so that the breaker contacts are just opening.

Set the unit in place on the engine and turn the

rotor shaft slightly, as necessary, so that the

driving lug on the end of the shaft engages the

slot in the drive coupling. Then push the unit

down and install the holddown screw. Rotate

the case until the contacts are just breaking,

then lock it in place by tightening the clamp

screw. Complete the assembly. Start the en-

gine and recheck the timing with a neon timing

light, if available. The correct timing depends

somewhat on the fuel used and should be set

at the point at which the constant full load

voltage is highest. A further test is to switch

from no load to full load at once. If there is a

pinging knock during acceleration, retard the

spark just enough to eliminate it. Final adjust-

ment is made by loosening the clamp screw and

turning the unit slightly, as necessary. Tighten

the screw. Install the timing hole cover.

q. Spark Plugs. Keep the spark plugs clean

and properly adjusted. When porcelain cracks

or becomes badly eroded, or when electrodes

are badly burned, install new spark plugs of the

same type. Set the gap between electrodes at

0.030 inch . When installing, make sure the

gaskets are in place and tighten the plugs se-

curely.

r. Battery. The battery requires certain

routine attention. Follow the battery manufac-

turer's instructions when available, otherwise

check as follows :

(1) Keep the water level about 3/8-inch above

the plate separators . Use distilled water, clean

rain water that has not been handled in me-

tallic containers, or water known to be harm-

less to batteries. Avoid overfilling. Never al-

low the water level to recede below the tops of

the separators .

(2) Keep the top of the battery and the term-

inals clean. A coating of petroleum jelly on the

terminals helps prevent harmful corrosion.

(3) Keep the battery in a fully charged condi-

tion. If allowed to remain in a low state of

charge, sulphation of plates will reduce the ca-

pacity and greatly shorten the life of the bat-

tery. A discharged battery will freeze at 20° F.

53. REASSEMBLY OF ENGINE PARTS AND

ACCESSORIES.

a. Installing the Engine. Disassembly infor-

mation may be found in paragraph 52 .

(1) Lower the engine carefully into the skids

by means of a hoist. Place substantial block-

ing under the rear of the oilpan to support the

engine about 1/2-inch above its normal position.

While still attached to the hoist, install the

front engine support bolts loosely. Remove the

hoist.
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es

(2) Install the generator by reversing the pro-

cedure of disassembly and giving particular at-

tention to the instructions contained in para-

graph 54 b.

(3) Install the front housing support and radi-

ator by reversing the procedure of disassembly.

(4) Connect the exhaust pipe to the manifold,

using a new gasket and tightening the nuts

securely.

(5) Install the electric choke control rod.

b. Valve Guides. After removing and serv-

icing the valve guides (par. 52 c) , reassembly

should be performed as follows :

(1) When reassembling valve springs and re-

tainers in the engine, make sure that the closed

coils are up against the cylinder block (fig . 50) .

Then install the valves, each in its proper seat.

Using a valve spring compressor, raise the

valve springs on those valves which are in

closed position and insert the valve spring

locks with a valve-key inserting tool . If no

key-inserting tool is available, hold the keys in

place by sticking them to the valve stem with

grease. Crank the engine until other valves

are closed and install the remaining keys.

(2) Adjust the valve - tappet - to - valve - stem

clearance to 0.014-inch (fig. 50) . Remove cloth

or waste from the valve chamber.

(3) Clean the top of the block and pistons of

any foreign matter and install the cylinder

head gasket. Clean the carbon from cylinder

head and wipe off all foreign matter, then in-

stall it over the studs on the cylinder block.

Install the oil filter bracket. Install the cylinder

head cap screws and nuts bringing them down

finger-tight, then with tension wrench

tighten the cylinder head screws and nuts in

sequence (fig . 21) , tightening screws to 65 to

75 foot-pounds or 780 to 900 inch-pounds, and

the nuts to 60 to 65 foot-pounds or 720 to 780

inch-pounds.

a

(4) Clean and adjust the spark plugs, setting

the electrode gaps at 0.030-inch. Install spark

plugs in cylinder head to prevent any foreign

matter from entering the combustion chamber

during the remaining operations. Be sure to

install spark plug gaskets.

(5) Install manifold with new gaskets. Install

manifold clamp washers with convex surface

toward manifold. Install manifold nuts, draw-

ing them up tight. Install exhaust pipe to

manifold with new gasket.

(6) Install governor, adjust governor belt ten-

sion, and connect governor oil supply line.

(7) Overhaul and recondition carburetor. (See

instructions par. 52 m (3) .) Install carburetor

to manifold and attach controls. Install air

cleaner horn and tube.

(8) Recondition the ignition unit and set the

ignition timing in accordance with instructions

in paragraph 52 p. Make sure when installing

the distributor assembly in the crankcase that

it fits into the crankcase properly. Install and

connect the ignition resistor.

(9) Install the upper radiator hose and all line

connections . Close radiator drain cock and fill

the radiator with water or anti-freeze solution

as required. Arrange the end of the governor

oil return tube so that returning oil will enter

the crankcase through one of the three holes

in the valve spring chamber. Start the engine

and allow to run without load for 5 or 10 min-

utes. Then stop it and recheck the tappet clear-

ances.

(10) If necessary, install new valve spring

cover gasket (shellac to cover) . Install cover

to engine block. Clean crankcase ventilator

tube and screen and reinstall with gaskets .

(11) Install the governor oil return tube.

(12) Start the engine. After it reaches normal

operating temperature, make any speed adjust-

ment needed to provide correct frequency as

shown by FREQUENCY METER.

c. Camshaft and Valve Tappets. To rein-

stall the camshaft and valve tappets, after re-

ferring to paragraph 52 d, proceed as follows :

( 1) Install valve tappets and tie up in place

with string. Install camshaft. Install camshaft

thrust washer.

(2) Set the valve timing. (See instructions

given in paragraph 52 e) .

(3) Install oil pump. (See instructions in para-

graph 53 e) .

(4) Install the plunger and spring in the front

end of camshaft with round end out. Inspect

pin in timing chain cover to see that it stands

perpendicular to the cover face. Put a light

93



TL9/880

Figure 50. Valve tappet adjustments .
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Figure 52. Piston ring gap.
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Figure 51. Piston rings .
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Figure 53. Compression ring fitting.

Figure 54. Oil ring fitting.
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smear of cup grease on the end of the pin and

on the end of the plunger, then assemble the

cover to the engine.

(5) Complete the reassembly by reversing the

operations used for removal of the camshaft.

d. Reassembling Connecting Rod to Piston.

(1) PISTON CLEARANCE. The clearance of

the piston in the cylinder bore is 0.003-inch .

Check clearance with 0.003-inch feeler gauge

3/4-inch wide. Feeler gauge should have from

5 to 10 pounds pull when being removed. The

gauge should extend the entire length of the

piston on the thrust side which is the opposite

side from the T-slot in the skirt. If it is ever

found necessary to install an over-size piston,

the cylinder bore must be honed with a regular

cylinder-honing tool and the manufacturer's

instructions should be carefully followed to get

a true straight cylinder. Do not try to lap in a

new piston by using compound because it will

ruin the tin plating on the piston and cause a

scoring or wiping condition on both the piston

and cylinder walls. Refer to paragraph 52 h, cyl-

inder bores and cylinder boring .

(2) PISTON RINGS.

(a) The width of the compression rings is

3/32-inch . The width of the oil control ring is

3/16-inch. The upper compression ring is in-

stalled with the inside beveled edge up. The

face of the lower compression ring is tapered

0.005-inch . The letters TOP on the upper edge

of the ring indicate how the ring is installed

(fig. 51) .

(b) When fitting the rings to the cylinder

bores, the end gap is 0.008-0.013-inch (fig . 52) .

When fitting piston rings to grooves (figs . 53

and 54) give them the following clearances :

compression rings, 0 :0005-0.001-inch ; oil rings,

0.001-0.0015-inch. Oversize rings are available

in the following sizes : 0.010-inch, 0.020-inch ,

0.030-inch . Use standard rings up to 0.010-

inch oversize cylinder bores.

( 3 ) REASSEMBLY. (For a description of

connecting rods and pistons, see paragraph

52 g) .

(a) Clamp the connecting rod in a vise, using

vise-jaw protector shields of a soft metal, or

two pieces of hardwood, on each side of con-

necting rod and 3 inches from the piston-pin

end.

(b) Start the piston pin into the piston with

the groove facing down. Assemble the piston

to the connecting rod with the slot in the pis-

ton ( fig . 46) opposite the oil spray hole in the

bearing end of the connecting rod. Install the

piston pin clamp screw.

(c) Center the piston on the pin and place

assembly on connecting rod aligning fixture.

Tilt piston to left, with piston resting against

surface plate. With a feeler gauge, measure

the clearance between the piston skirt and sur-

face plate. Tilt piston to right and check clear-

ance . If clearance is within 0.003-inch on both

left and right positions, the connecting rod is

in alignment. A difference greater than 0.003-

inch indicates connecting rod is twisted.

e. Oil Pump Reassembly.

When replacing the oil pump on the engine,

the following procedure should be followed in

order to have correct timing for the ignition.

Set No. 1 piston coming up on the compression

stroke, then turn the flywheel so that the tim-

ing mark IGN appears on the flywheel in the

center of the hole in the flywheel housing on

the left-hand side (fig. 41) . Set the distributor

rotor at the No. 1 terminal tower in the distrib-

utor cap, with breaker contacts just breaking.

Hold the oil pump in one hand with the oil re-

lief valve spring retainer in the same position

as it would be when installed in the engine ;

turn the shaft so that the wide side of the slot

in the driven-gear end is toward you, then line

up the pin which holds the driven-gear to the

shaft so that it will fall in line with the right

side of the slot in the pump body. Slide the

assembly onto the studs in the crankcase and

feed the gear slowly into the camshaft gear.

Note when fully set, if the rotor on the distrib-

utor has moved from its original setting. If it

has, remove the oil pump and turn one tooth to

obtain the correct setting.

f . Flywheel Reassembly. If a new flywheel

has a pilot bushing, refer to paragraph 52 j (2 ) .

(1) REASSEMBLING. When reassemblying

the flywheel to the crankshaft, be sure it is

properly installed in relation to the No. 1 crank

throw, as indicated by the timing marks, and

that it fits properly to the crankshaft flange to

avoid runout or looseness. To check runout, use

a dial indicator attached to the rear engine

plate. The runout should not exceed 0.008-inch
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on the rear face near the rim. The torque

wrench reading should be 35-40 foot-pounds.

(2) INSTALLATION IN THE FIELD. When

installing a new crankshaft or flywheel in serv-

ice, it is the general practice to replace the

tapered dowel bolts with straight, snug-fitting

bolts. Assemble the crankshaft and flywheel

in proper relation, then install the straight bolts

previously used and tighten securely. Next, use

a 35/64-inch drill to enlarge the tapered bolt

holes. Then ream the holes with a 9/16-inch

straight reamer and install two flywheel-to-

crankshaft bolts No. 80B with two 1/2-20 hexa-

gon nuts and two 1/2-inch lockwashers, instead

of the two dowel bolts formerly used. This pro-

cedure overcomes the difficulty in correctly

tapering the holes in the field.

g. Fan and Water Pump.

To reassemble the water pump, install the

long end of the shaft in the pump body from

the front end until the outer end of the bearing

is flush with the front end of the pump body.

Dip the seal and the seal washer in brake fluid

and install in the impeller. Place the impeller

on an arbor press and press the long end of the

shaft into the impeller . until the end of the

shaft is flush with the impeller. Support the

assembly on the impeller end of the shaft and

press the fan pulley onto the shaft so that the

end of the shaft is flush with the face of the

fan pulley. Move the shaft in the pump body so

the grooves in the bearing and pump body line

up, and install the bearing retaining wire. In-

stall the fan blade assembly with the spacer.

54. EXCITER AND ALTERNATOR REPAIRS.

The term "generator" is used to designate

the complete assembly comprising the alter-

nator and exciter, with its accessory equipment

such as brushes, brushholders, and bearings .

a. Routine Servicing.

(1) BRUSH INSPECTION. Remove the cover

from the exciter every 200 operating hours and

inspect the commutator collector rings, and

brushes. Make sure that brushes move freely

in holders and have uniformly good spring ten-

sion . Correct spring tension is 14.5 to 19.5

ounces for the slip ring brushes ; 30 to 40 ounces

for the exciter brushes, when the end of the

spring is even with the top of the brush holder.

Replace any brushes worn to less than 3/4-inch

length (fig . 55) .

(2) SANDING BRUSHES. Sand new brushes

to a good seating contact. This may be done by

drawing a strip of No. 00 sandpaper around the

commutator, sanded side out, while the brush

rests on the sanded surface of the paper with

normal spring tension (fig . 56) . Make sure that

the sandpaper contacts a large area of the com-

mutator in both directions from the brush.

Draw the sandpaper in the normal direction of

armature rotation. Raise the brush for the

return stroke. Repeat until a proper seating

surface is obtained. Slip ring brushes are

sanded in the same manner.

(3 ) COMMUTATOR. The commutator ac-

quires a mahogany-colored surface after being

in service a short time. If smooth, this surface

requires no attention. Slight roughness may be

improved by holding a piece of No. 00 sand-

paper against the surface while the engine

operates slowly. Brushes should be lifted in

holders while doing this operation. A badly

worn, burned, or pitted commutator will require

refinishing in a lathe. After refinishing the

commutator, or whenever the copper has worn

down flush with the mica insulation which is

between the bars, the mica must be undercut

1/32-inch These operations should not be at-

tempted by unauthorized personnel.

(4) NEUTRAL POSITION OF EXCITER

BRUSHES. The edge of the exciter brush ring

has a small indentation that coincides with the

edge of the upper right supporting boss when

the ring is in proper neutral position. This spot

is marked with white paint on both the ring

and the support boss. This setting of the brush

ring in neutral position should be maintained

(fig . 57) .

(5) SLIP RINGS. The slip rings require the

same attention as the commutator except that

there is no mica to be undercut.

(6) CLEANLINESS. After servicing the com-

mutator, slip rings and brushes, blow the sand,

copper, and carbon dust from the generator.

(7) GENERATOR BALL BEARING. Every

3 months, or 500 operating hours, whichever

occurs first, remove the cover from the genera-

tor end bell. Clean the old grease from the

bearing recess and repack with an approved

ball bearing lubricant . Do not use common hard
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oil. Replace the cover, using a new gasket, if

needed. Be sure the retaining clips which hold

the outer race of the ball bearing from turn-

ing in the end bell are in place.

b. Major Servicing. Replacement of exciter

field coils , rotor or stator (fig. 28) require re-

moving major parts of the generator. The hous-

ing superstructure must be removed before

such major servicing of the generator can be

done.

(1 ) REMOVING HOUSING SUPER-STRUC-

TURE. When it becomes necessary to remove

a major part of the generator, the housing su-

perstructure must be removed. It is best to

remove it as a complete assembly, using the

following schedule of operations :

(a) Disconnect all wires leading from the

power unit.

(b) Remove the side and top panels from

the housing. To remove the front top panel it

will be necessary to remove the bolts by which

the retaining chains are attached to the panel.

(c) Disconnect the positive battery cable at

the battery.

(d) Remove two hexagonal nuts from the

top edge of the control panel and tip the panel

out and down to a horizontal position.

(e) Disconnect from the panel the bond

strap extending from the exciter end bell. Dis-

connect the four main generator leads at the

a-c terminal block.

(f) Disconnect from the panel the voltage

regulator leads marked Al and F2 at the bottom

center terminal block.

(g) Disconnect wire No. 32 from the fibre

terminal post mounted under the solenoid start-

ing-switch bracket on left side of the center

housing support.

(h) Disconnect wire No. 33 from the left-

hand terminal of the solenoid starting switch.

(i) Disconnect wire No. 36 from the top

rear terminal of the ignition coil.

(j) Remove six-prong plug from socket on

the auxiliary control assembly.

(k) Disconnect the wire from the electric

choke.

( 1) Disconnect the oil pressure gauge line at

the fitting on right-hand base of engine block.

(m) Remove wire clip around oil pressure

gauge line from top side of generator housing.

(n) Open the radiator drain cock and drain

the radiator. If the cooling system contains an

antifreeze or a rust inhibitor, the liquid should

be drained into a clean container and saved for

re-use .

(o) Remove the thermal element from the

left side of the cylinder head. To do this, re-

move only the smaller of the two brass hexa-

gonal nuts. Disconnect the bond strap from the

capillary tube. Lay the thermal element back

in the right side of the housing, being careful

to avoid making a sharp bend or kink in the

capillary tube.

(p) Close the two-way shut-off valve be-

neath the main fuel tank by turning the valve

handle to the rear. Disconnect the fuel line at

the sediment bulb. If an auxiliary fuel line is

used, disconnect it at the end near the two-way

valve.

(q) Remove the two wire clamps from right

side of the lifting yoke.

(r) Remove tool box.

(s) Remove the short, right, top-plate guide

rod . Remove the bolt from the rear end of the

left, top-plate guide rod.

(t) Remove the eight bolts which hold the

rear super-structure to the skids and center

housing supports.

(u) Check to see that all necessary discon-

nections have been made.

( v) Lift the rear super-structure completely

away.

( 2) REMOVING EXCITER FRAME. After

the housing super-structure has been removed,

the exciter may be removed. Proceed as fol-

lows :

(a) Remove the cover band from the exci-

ter. Lift all brushes high in their holders and

set the ends of the springs against them to hold

them high .

(b) Remove the end bearing cover from the

exciter end bell. Remove the screw and lock

which hold the outer race of the ball bearing

from turning.

(c) If the entire generator frame is to be

removed, omit the next three operations and

proceed to subparagraph (3 ) below.

(d) Disconnect the shunt field lead near the

upper left exciter brush holder, and the series

field lead near the lower brush holder.
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(e) Remove the cap screws which hold the

exciter to the generator frame. Remove the

end bell.

(f) If the exciter field assembly is to be re-

moved, first remove the outlet cover from the

top of the generator frame, untape the group

of lead wires and separate the exciter series

field lead from the four a-c leads. Then the ex-

citer frame may be removed. It may be tapped

on either side with a lead hammer to break the

joint. Then insert small prying bars in the joint

at opposite sides of the frame and complete the

removal.

(3 ) SUPPORTING THE ROTOR. After the

end bell or the complete generator frame is re-

moved, the rotor has no rear support and care

must be used to avoid placing any weight on

this exposed end. At whatever stage the dis-

assembly is stopped, place wood blocking under

the bearing end of the rotor shaft to carry the

weight of the rotor (fig . 28) . To leave it unsup-

ported for a considerable time may result in

distorting the shaft. Do not put blocking under

the commutator or slip rings .

(4) REMOVING THE GENERATOR. After

the housing super-structure has been removed,

the alternator frame may be removed (fig . 6 ) .

This may be done without removing the exciter

from the generator frame, if desired. Proceed

as follows :

(a) Remove the cover band from the exci-

ter. Lift all brushes high in their holders and

set the ends of the springs against them to hold

them high .

(b) Remove the end bearing cover from the

exciter end bell. Remove the screw and lock

which hold the outer race of the ball bearing

from turning.

(c) Loosen, but do not remove, the two

front engine support bolts. Loosen the upper

radiator hose connections .

(d) Remove the four bolts which attach the

generator mounting base to the skids .

(e) Remove the screw from the top of the

generator frame and screw in an eye bolt with

which to lift the generator. The thread is 1/2-

13.

(f) Remove the two nuts from the U-bolt

at top of lifting yoke. Remove the two bolts

from bottom of lifting yoke. Remove yoke.

(g) Attach a hoist to the eye bolt and raise

the generator about 1/2-inch . Then place sub-

stantial blocking under the generator adapter

ring so as to support the rear end of the engine

after the generator frame is removed. Lower

the weight onto the blocking and make sure

there is sufficient blocking to hold the generator

supports about 1/4-inch off the skids. Be care-

ful not to so raise the generator that damage

may be caused to the connections at the front

of the engine or to jam the fan against the

radiator'core.

(h) Again support the weight of the gen-

erator by means of the hoist, but do not raise

the adapter ring from the blocking.

(i) Remove the nuts from the studs which

hold the generator frame to the adapter hous-

ing . Slide the generator frame assembly to the

rear until it clears the rotor assembly. Be care-

ful that the frame assembly does not ride on

the rotor assembly as it is being removed.

(j) If the rotor assembly is not to be re-

moved, support the bearing end of the rotor on

blocks just sufficiently high to carry its weight

without distorting the shaft.

(k) If the rotor is to be removed, attach a

rope around the shaft near each end of the

assembly and support its weight with a hoist.

Then remove the cap screws which attach the

drive flange to the flywheel. Remove the rotor

assembly from the flywheel, care being taken

not to damage the pilot which sits in a recess

in the engine flywheel.

(1) If the adapter ring is to be removed,

place blocking under the rear end of the engine,

ahead of the adapter ring so as to support the

weight of the engine. Then remove the blocks

from under the adapter ring. Remove the bolts

which attach the adapter ring to the engine.

Slide the adapter ring back until free of the

engine.

(5) ASSEMBLING GENERATOR TO POWER

UNIT.

( a) Reassembly is accomplished by a rever-

sal of the operation used in disassembly. Use

care. Be certain that all contact surfaces be-

tween parts are clean before fitting together.

Tighten all nuts, screws, and connections se-

curely . Use lockwashers in all places where

they were used originally, preferably new lock-

washers .
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(b) After tightening the cap screws which

attach the rotor drive flange to the flywheel,

use a dial gauge ( fig. 58) , and check the align-

ment of the rotor. The run-out should not ex-

ceed a total of 0.010-inch. To correct excessive

run-out, turn by means of hand crank until high

side is up. Grasp the end of the rotor in both

hands and push downward, but not too forcibly.

Then test again. Repeat until total run-out as

shown by dial gauge is within 0.010-inch .

Loosening and re-tightening the cap screws

may help to correct excessive run-out.

(c) Be sure to install the rear bearing lock,

fitting it into the slot in the bearing race. Pack

the bearing housing 1/3 full of approved ball-

bearing lubricant before installing cover.

Tighten the front engine mounting bolts and

the hose clamps. Before starting the engine,

check the assembly carefully to make sure no

operation has been omitted.

(6) TESTING WINDINGS.

(a) General. Most of the following testing

instructions may be used without disassem-

bling the generator. In each instance where an

exciter armature winding or an alternator field

winding tests open-circuited, short-circuited, or

grounded, the practical repair is to install a new

rotor assembly. If a stator winding tests open-

circuited, short-circuited or grounded, the prac-

tical repair is to install a new stator winding

assembly unless the trouble is in the leads out-

side the winding proper. The rotor windings

and the stator windings can be successfully re-

paired only by a competent rewinding shop.

The tests require the use of a 6-volt battery, a

3 or 4 candlepower, 6-volt lamp and socket, two

test prods and the necessary connecting wire

(fig . 56 ) . Certain tests require a d-c voltmeter.

Before starting the tests, remove the cover

from the exciter, lift all brushes high in their

holders and set the ends of the springs against

them to hold them high. Then disconnect the

four stator winding cables from post Nos. 1 , 2,

3, and 4 of the a-c terminal block. (See wiring

diagrams , figs . 33 and 34) . Tag the cables so

as to avoid error in replacing them. In using

test prods, make sure that good electrical con-

nection is made at points of contact.

(b) Testing Stator Windings for Ground

Touch one test prod to the stator frame. Touch

the other prod to cable terminal No. 1. If the

lamp lights, the stator winding is grounded.

Touch one prod to the stator frame and the

other to terminal No. 3. If the lamp lights , that

stator winding is grounded. Inspect the cables

throughout their lengths, since it is possible

that the ground may be in the cable instead of

the winding. If so, tape the defective section of

the cable with several layers of half-lapped rub-

ber tape, then with two layers of friction tape.

If the ground is in the winding proper, the

winding assembly will have to be replaced .

( c) Testing Stator Windings for Open-Cir-

cuit . Touch one test prod to cable terminal No.

1 and the other to No. 2. If the lamp does not

light, that winding is open circuited. Repeat

the test, sticking the prods through the cable

insulation and into the copper of the cables near

the two terminals instead of touching the ter-

minals. If the circuit does not open on this test

but tests open when contact is made at the ter-

minals, it indicates that a terminal is loose on

its cable . Sweat it on securely with solder. Test

the other stator windings similarly by touching

the test prods to cable terminals Nos. 3 and 4.

(d) Testing Stator Windings for Short-Cir-

cuit. Touch one test prod to terminal No. 2 and

the other to terminal No. 3. If the lamp lights ,

the two windings are shorted together. Connect

terminal No. 2 to No. 3. Connect terminal No.

1 to one terminal of the 6-volt battery. If there

is a large flash or spark, both windings are

short-circuited, and the No. 4 terminal should

not be held in contact with the battery ter-

minal . If there is only a small spark, connect

No. 4 terminal with the battery. Then, with a

good d-c voltmeter, capable of registering with

reasonable accuracy voltages from 0 to 8 volts ,

take voltage readings between terminals No. 1

and 2 and between terminals No. 3 and 4. Both

readings should be almost exactly the same,

one-half the battery voltage. If one reading is

much higher than the other, the winding with

the low reading is short-circuited. If tests indi-

cate a short-circuit, inspect the cables through-

out their lengths. If the short-circuit is due to

damaged cable insulation, wrap the damaged

sections with several layers of half-lapped rub-

ber tape and then with two layers of friction

tape. If the short-circuit is in the winding

proper, install a new stator winding assembly.

( e) Testing Alternator Field Winding for

Open-Circuit. Touch one test prod to each

collector ring. If the lamp does not light, the

field circuit is open-circuited.
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( f ) Testing Alternator Field Winding for

Short-Circuit . If a considerable number of turns

in one coil are short-circuited, that coil will

run cooler than other coils which are in good

condition . Grounds at two points in the wind-

ing would short-circuit the intervening portion

and the winding would test grounded.

(g) Testing Rotor Windings for Ground.

Touch one test prod to the rotor shaft and the

other to a collector ring. If the lamp lights, the

alternator field winding is grounded. Touch one

test prod to the rotor shaft and the other to the

exciter commutator. If the lamp lights, the

exciter armature winding or the commutator is

grounded.

( h ) Testing the Exciter Armature for Open or

Short-Circuit . This test requires the use of an

armature growler after first removing the

exciter frame. However, if there is a short-

circuit or an open-circuit in either the winding

or the commutator, the armature usually will

test defective on the following simple test. Use

a 1-foot piece of No. 10, or larger, stranded,

insulated copper wire. There must be many

small strands. Remove the insulation 1/2-inch

at each end and spread the strands like the

bristles of a flat brush. With the exciter

brushes raised and the engine running at

normal speed, hold one end of the test wire

against the sharp edge, not the brush surface,

of the commutator approximately midway be-

tween two adjacent brushes. Pass the wire

over one brush and into the next space between

the two adjacent brushes. Touch this end of

the test wire similarly against the sharp edge

of the commutator midway between brushes.

If the armature is in good order, a heavy short-

circuit current will build up quickly and result

in a heavy flash at one or both points of con-

tact . Do not maintain the contact after the

flash . If no flash develops at once, move the

ends of the test wire back and forth along the

sharp edge of the commutator, hunting for the

correct points of contact, which will be near the

centers of the spaces between brushes. If no

flash can be developed, the armature is defec-

tive and must be replaced or repaired.

( i) Testing Exciter Field Windings for

Grounds . Disconnect the shunt field lead near

the upper left exciter brush holder and the

series field lead near the lower left brush holder.

Touch one test prod to the exciter frame. Touch

the other test prod to any of the field leads. If

the lamp lights, the winding is grounded. In-

spect the leads. If the ground is in a lead, tape

the defective section with several layers of half-

lapped rubber tape, then with two layers of

friction tape. If the ground is in the winding

proper, the exciter field must be removed. Then

remove the hollow-head screws which hold the

field pole shoe to the frame. Remove screws

from one pole shoe at a time, push the pole shoe

and coil away from the frame and test again

for ground. The ground is in the coil which was

the last one loosened before the test indicates

that the ground has been removed. Remove the

pole shoe from the coil and locate the grounded

spot on the coil by visual inspection. Install a

new winding. If a new winding is not available,

it may be possible to repair the coil by taping

the defective area with several layers of care-

fully half-lapped friction tape, then shellacing

the area. Replace after the shellac has dried.

(j) Testing Exciter Field Windings for Open

or Short-Circuit. The exciter field windings are

connected in parallel-series and the field assem-

bly must be removed to test for short or open

circuits . Disconnect the four coil leads at the

point where the shorter, heavy cable connects

with the windings. This breaks the connection

between the shunt and series windings and pro-

vides open ends for testing each winding as a

straight series of four coils. Use the test prods

to test for open circuit in either winding and for

short-circuit between windings. Test for short

circuit in the turns of a shunt coil by connect-

ing the series. of four shunt coils across a 6-volt

battery and taking a voltage reading across

each coil. If the voltage is lower on one coil

than on the others, that coil has some turns

short-circuited. To test for open circuit in

either the shunt or series field winding, touch

one test prod to each of the two ends of the

series of four coils . If the lamp does not light,

there is an open circuit. Unless the trouble is

located, at connection between coils, and easily

repaired, install new coils .

(k) Other Tests. The same test may be

used for many tests for grounds, open circuits,

or short circuits elsewhere on the power unit.

When the lamp lights, obviously the circuit be-

tween prods is complete. If the lamp does not

light, there is no circuit.
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55. CONTROL PANEL REPAIRS.

CAUTION : Before changing main con-

trol panels from one unit to another,

consult wiring diagrams, figs. 33, 34, 35,

36, 59, 60, 61 and 62.

Make sure that the inter-changed panel has

the proper wiring for the unit for which it is

to be used. Units with serial numbers from 1

through 1500 are wired in accordance with

figures 33, 35, 59 and 61. Units above 1500 are

wired as indicated in figures 34, 36, 60 and 62.

A panel of one series used on a unit of another

without changing the wiring would result in

severe damage to the instruments on the unit.

a. Solenoid Starting Switch. If it is su-

spected that the solenoid starting switch (fig.

5) is not closing properly, test by touching a

heavy jumper wire across its two large ter-

minals. If the engine is not cranked, as a result,

there is trouble elsewhere. If the engine is

cranked, as a result touch a jumper wire from

its positive terminal to which the positive bat-

tery cable is connected, to the smaller front

terminal. If the engine is not cranked as a re-

sult, the solenoid starting switch is at fault and

a new one should be installed.

b. High Water Temperature Safety Switch.

(1) DESCRIPTION. The setting and function-

ing of the high water temperature safety

switch ( figs . 11, 27 and 31) are explained in

paragraph 44 c. To assure proper functioning,

its accuracy may be checked in the following

manner.

(2) CHECKING ACCURACY. Remove the

radiator cap and insert the bulb of a good Fah-

renheit thermometer in the water in the radia-

tor. Set the dial at 220. Cover the radiator and

operate the engine until the water temperature

exceeds 180° F. Then slowly turn the dial

counterclockwise until the ignition is switched

off. Then the dial reading should coincide with

the thermometer reading. If the readings

differ, the dial scale should be adjusted.

(3 ) ADJUSTING. The factory setting of the

dial scale is sealed by applying sealing com-

pound to a small area of both the scale and in

the central disk of the dial. Do not break this

seal unless it is necessary to adjust the dial. Then,

after checking with a thermometer as just

described, loosen the two screws in the central

disk of the dial without disturbing the dial set-

ting. With the screws loosened, break the seal

and set the scale so its reading corresponds

with the thermometer readings just taken.

Tighten the screws. Set the safety switch for

a higher temperature to permit starting the

engine. Repeat the test to verify the correct-

ness of the adjustment.

(4) ADJUSTING WHEN A THERMOMETER

IS NOT AVAILABLE. Water in an open ves-

sel, such as an uncapped radiator, boils at

212° F at sea level. The boiling point drops

approximately 3º for each 1,000 feet above sea

level. If the elevation with respect to sea level

is known, the approximate boiling point of

water for that location may be calculated and

that value may be used to check the switch op-

eration. It is important that the cooling liquid

be water only when making this check. Op-

erate the engine with the radiator covered, and

with the cap off, until the water boils freely.

Turn the dial counterclockwise until the igni-

tion is switched off, then compare the dial read-

ing with the calculated water temperature. If

an adjustment is required, adjust the dial scale

so that the reading at the instant the ignition is

switched off, with water boiling, corresponds

with the calculated temperature. The method

of changing the dial scale adjustment is ex-

plained in the preceding paragraph. Use the

thermometer method of adjusting when pos-

sible.

( 5) ENGINE WATER TEMPERATURE

GAUGE (fig . 11) . The reading of the EN-

GINE WATER TEMPERATURE gauge should

be checked against the thermometer reading,

or the calculated boiling point temperature. If

the gauge is more than a few degrees inac-

curate, install a new gauge and thermal element.

с. Low Oil Pressure Safety Switch.

The low oil pressure safety switch (figs. 11,

27 and 31) , closes when the oil pressure drops

to approximately 8 pounds per square inch, op-

erates the stop relay and switches off the igni-

tion. If the engine stops unexpectedly, and the

water temperature is normal, it may be due to

the closing of the low oil pressure safety switch

because of low oil pressure. If the oil pressure

will not build up to about 8 pounds per square

inch to open this switch, the engine will not

continue to run after the START button is re-

leased. Throw the ignition switch to HAND
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CRANKING POSITION and start the engine.

If the ENGINE OIL PRESSURE gauge shows

that the oil pressure does not build up normally,

do not operate the engine until the trouble is

located and corrected. If the oil pressure builds

up normally and it is suspected that the low oil

pressure safety switch is at fault, disconnect

the wires from it, throw the ignition switch to

NORMAL OPERATING POSITION and start

the engine electrically. If the engine runs nor-

mally and with normal oil pressure, but stops as

soon as the wires are connected to the low oil

pressure safety switch, the safety switch is at

fault and a new one should be installed. The

engine may be operated temporarily without

the protection afforded by this switch, if neces-

sary . If this is done, tape the wire terminal.

Give special attention to the lubrication during

the emergency and install a new low oil pres-

sure safety switch at the first opportunity.

d. Battery Charging Voltage Regulator.

(1) CHECKING.

(a) In case of apparent trouble in the bat-

tery charging circuit, thoroughly check the

entire charging circuit for loose connections,

corroded battery terminals and loose or cor-

roded ground straps. If the entire charging

circuit is in good condition the regulator ( fig .

27) or generator ( fig . 26) is at fault and the

following suggestions will aid in determining

the cause and remedy :

(b) A fully charged battery and low charg-

ing rate indicate a normal condition.

(c) A fully charged battery and high charg-

ing rate indicate that the field circuit is not be-

ing properly controlled by the voltage regulator.

This may be due to a short from the field-lead

to the armature-lead between the generator and

regulator, requiring replacement of wires ; to

the voltage regulator not being properly ad-

justed, requiring adjustment ; or to the field

circuit being shorted within the regulator re-

quiring replacement of the regulator. In this

latter case, depressing the regulator armature

manually will not decrease the charging rate.

(d) A low battery, and low or no charging

rate, indicate trouble in generator, voltage reg-

ulator, or battery-charging circuit breaker. If

connecting a jumper across the field and arma-

ture terminals at the generator increases the

charging rate, the voltage regulator requires

attention. If the jumper provides a charging

rate where there was no charge before, and the

charge continues at proper value after remov-

ing the jumper, the charging circuit-breaker

probably is adjusted to require too high a clos-

ing voltage. If the charging rate remains low

with the jumper connected, the generator re-

quires attention.

(2) ADJUSTMENTS.

(a) General. Do not change a regulator ad-

justment without first definitely determining

that the adjustment is at fault. In checking,

the regulator armature may be operated man-

ually to help determine whether the proposed

change in adjustment will accomplish the pur-

pose before making the change. Before chang-

ing the adjustment of the springs, check the

various gaps to see that they are within the

limits specified. In checking the armature air

gaps, insert the gauges between the magnet

core and the armature on the contact side of

the brass pin in the core. Make sure all contacts

are perfectly aligned.

(b) Circuit Breaker. The circuit breaker

armature air gap with contacts open should be

0.0595 to 0.0625-inch. To adjust, bend the

armature stop. Contact points should open

0.015-inch or more. To adjust the contact

points, bend supporting arms of the stationary

points. Closing voltage should be between 6.4

and 6.6. Adjust spring tension, if necessary.

Opening current should be between 0.5 and 0.6

amperes. Adjust by raising or lowering station-

ary points. This is done by bending the sup-

porting arms and should be done after the clos-

ing voltage is known to be correct.

(c) Regulator Armature. The voltage reg-

ulator armature air gap should be between 0.040

and 0.042-inch. To adjust, slightly loosen the

screw holding the upper point bracket and raise

or lower the bracket. Tighten the screws. Mov-

able contact springs should be straight and

approximately parallel with the armature. The

upper contact spring and armature stop gap

should be .010 to 016-inch with the armature

depressed. The charging voltage should be ad-

justed only after the engine has attained nor-

mal operating temperatures. Use a fully

charged battery and a charging rate of 20

amperes. A thermometer should be placed so

its bulb is about 2-inches from the side of the

regulator. The adjustment is made by changing

10
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spring tension. Voltage should be adjusted to

one of the following values, depending on the

temperature in Fahrenheit degrees : 50°, 7.41 ;

60° , 7.35 ; 70° , 7.35 ; 80°, 7.32 ; 90° , 7.29 ;

100°, 7.26 ; 110°, 7.23 ; 120° , 7.20 .

(d) Current Limiting Regulator. The cur-

rent limiting regulator armature air gap should

be 0.047 to 0.049-inch. The contact point gap is

0.010-inch minimum. The gap between the con-

tact spring and the armature stops should be

0.010 to 0.016-inch with the armature de-

pressed. The spring tension should be such as

to limit the maximum charging rate to 40

amperes . To obtain so high a charging rate for

testing, disconnect the primary ignition wire at

the distributor and press the START button.

Crank the engine electrically for 30 seconds.

Immediately connect the ignition wire and start

the engine. The charging rate will be high

momentarily and will taper down within a few

minutes.

e. Relays.

(1 ) GENERAL. The relays on the auxiliary

control assembly require no attention under

normal conditions. All relays are of direct-cur-

rent type. In case of failure of any relay, the

power unit may be operated temporarily by

starting manually. The functioning of the re-

lays is explained in paragraph 44 a. By refer-

ring to wiring diagrams (figs. 61 and 62) and

using them in connection with paragraph 44 a

the various relay circuits may be checked and

any relay trouble may thus be traced to a cer-

tain relay.

Substitute a new relay for the one suspected of

being at fault, and observe whether the condi-

tion is corrected. The battery charging relay

may be repaired, if necessary. A defective start,

stop, hold, pilot or oil pressure relay should be

replaced with a new one.

(2) BATTERY CHARGING RELAY. The

battery charging relay requires little attention.

Do not disturb the factory adjustment unneces-

sarily. If the adjustment has been disturbed,

or a new part has been installed, a definite pro-

cedure must be followed in making correct ad-

justments . Refer to figure 63 to complement

these instructions .

(a) With the coil assembly installed in the

frame and the nut securely tightened, place the

armature and contact assembly in position. The

contact spring rests against the armature at

the point (A) with a pressure of about 1-pound.

If this tension has been lost, install a new arma-

ture and contact assembly.

(b) Install the stationary contact panel

with contact. The screw holes are elongated

to permit adjusting .

(c) Adjust the gap (C) to approximately

0.040-inch by raising or lowering the stationary

contact as permitted by slotted holes (D) .

Measure this gap with a thickness gauge when

contacts are just touching.

(d) See that contacts set squarely together

when the armature is entirely down and that

they make contact at the centers of the contact

surfaces . If necessary, bend the frame slightly

at point (F) and the contact arm at points (E)

to obtain alignment. After bending at either

point it will be necessary to readjust gap (C) .

(e) Adjust gap (B) to 3/64-inch by bending

the stop as required.

(f) If a new spring is to be installed, it

must be stretched very carefully before assem-

bling. The coils of a new spring rest tightly to-

gether with some tension. Stretch the spring

just enough so that a very small clearance re-

mains between the coils when released. The

clearance should be just enough to prevent the

coils from touching. If the clearance is too

great, discard the spring.

(g) Install the spring with the hooks at-

tached exactly as directed in figure 63 .

(h) Adjust the spring tension so that 10

volts dc applied to the coil will close the con-

tacts forcibly but 8 volts will not be sufficient to

close them. Use five cells of two batteries to

obtain 10 volts, four cells to obtain 8 volts . To

increase the spring tension, bend the lower loop

up closer to the first coil. If more tension is

needed than obtainable in this manner, bend

the support downward at (G) . To reduce the .

tension, bend the support upward.

56. SUPPRESSION EQUIPMENT.

a. General. To reduce interference with

radio, the power unit is equipped with capaci-

tors, suppressors, bonding straps, internal-ex-

ternal tooth (IET) lockwashers and a metal

housing.
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ARMATURE AND

CONTACT ASSEMBLY

(C) APPROXIMATELY 040 GAP

WHEN CONTACTS ARE JUST TOUCHING .

ADJUST BY RAISING OR LOWERING

THE STATIONARY CONTACT

FRAME

HOOK THE SPRING

THROUGH THE SUPPORTS

IN THE DIRECTIONS SHOWN

AFTER STRETCHING IT

COIL

(G) (F)

B

(B) TO GAP

ADJUST BY BENDING STOP

STOP

MOVABLE CONTACT

STATIONARY CONTACT

STATIONARY CONTACT

PANEL

(D) SLOTTED HOLES

PERMIT ADJUSTING HEIGHT

OF STATIONARY CONTACT

(E) BENDING OF CONTACT SPRING,

IF NECESSARY, MUST BE CONFINED

TO THESE POINTS ONLY

TL91892

Figure 63. Battery charging relay .

b . Metal Housing . The metal housing

serves as shielding and thus plays an important

part in the suppression of radio interference.

The power unit should be operated with side

panels and top plates in place.

c. Loose Connections. Check the entire

power unit for loose electrical connections,

bolts , nuts, and screws. Keep all these tight at

all times. At bonding strap connections and

certain other points, special lockwashers with

internal and external teeth are used, not only

for locking the screws, bolts, or nuts securely,

but also because the teeth make good electrical

contact with adjacent surfaces. Make sure

washers of this type are used when needed.

d. Capacitors. The location and capaci-

tance of suppression capacitors are shown in

the wiring diagram of figure 33. Make sure all

are in place and that connections are tight.

They may be removed and tested individually

in the same manner used for radio capacitors .

Replace any that test open, shorted, or of in-

correct capacitance.

e. Bonding Straps. Be sure that all bond-

ing straps are in place and in good order and

that connections are electrically good and

mechanically secure. Bonding straps are used

at the following points :

(1) One from remote control ground return

terminal block to control panel .

(2) One from control panel to generator end

bell.

(3) One from control panel to housing at each

of the four shock mountings of the control

panel .

f . Commutators, Slip-Rings and Brushes.

Check to see that there is no abnormal arcing

at the exciter brushes. Commutators and slip-

rings must be smooth and clean. Mica must be

properly undercut on the commutator of the

exciter. All brushes must seat properly, with

proper spring tensions, and in proper positions.

g . Ignition System. Check, clean, and ad-

just the complete ignition system, including

spark plugs. Particularly check for defects to

high tension cables, the distributor cap and

rotor, and the ignition capacitor. Replace any

parts not in good condition. Make sure the

suppressors are on the high tension cables and

in good order.

h. Faulty Contacts. A switch or a-c circuit

breaker contact may be tested for contact pres-

sure by connecting a jumper across its termi-

nals when it is in a normally closed position. If

the switch or circuit-breaker tests defective,

install a new one. A similar jumper test may be

made across the terminals of suspected relay

contacts or across the terminals of the voltage

regulator contacts. Study the wiring diagram

to see that the jumper is used across the cor-

rect terminals, and only while the contacts

being tested are normally closed.

i . Interference from Outside Sources. De-

fective lamps, transformers or appliances , or

poor connections anywhere on the load circuit

may result in radio interference which must be

corrected at its source. Any commutator-type

motor may cause radio interference by brush

sparking. This condition may be caused by :

poor condition of commutator, wrong brush set-

ting, brushes not properly seated or too light

spring tension, excessive current caused by

overloading motor, low line voltage, or cover

band on exciter not in place .
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SECTION XIV

OTHER REPAIR PROCEDURES

57. PAINTING AND REFINISHING .

a. Touching-up Power Unit PU-58/G.

When the painted surfaces of the power unit

are scratched or the finish has been damaged,

rust and corrosion may be prevented by

thoroughly cleaning, and then touching up the

damaged surface. The extent of the treatment

required will depend upon various conditions .

If only small portions of the unit have been

scratched or scraped, proceed as follows :

(1) Remove all traces of oil or grease with

cleaning solvent, and thoroughly sandpaper the

spot or spots to be painted. Apply the paint in

light, even coats with a small brush. Two light

coats of paint are better than one heavy coat.

(2) If the painted surfaces of the unit are

blistered from overheating, remove all of the

old paint with remover, and thoroughly clean

with sandpaper or steel wool, all surfaces to be

repainted. Apply a smooth, even priming coat ;

sand the priming coat lightly with fine sand-

paper ; and complete the paint job with two

light, even coats of finish paint.

(3) Refinish the entire unit whenever it has

received a complete overhaul.

CAUTION : Avoid getting paint on mov-

ing parts in such a manner as to hinder

their movement. Do not paint electrical

contacts.

b. Paint Specifications. First a priming

coat should be applied similar to U. S. Army

Specification No. 3-173 which consists of a

brown, synthetic primer containing zinc chro-

mate. The surface coat should be a fungus-

proof paint similar to the olive drab lusterless,

synthetic enamel originally applied to the unit.

58. EMERGENCY REPAIRS.

When a bullet or shrapnel punctures a tube

in the radiator, cut the tube or break it with a

pair of pliers, if it is not already completely

severed, strip the fins from the tube above and

below the break for approximately 1/2-inch.

Bend the broken ends of the tube so that the

bent ends are parallel with the tube. Flatten

both the bent ends and the tube to stop the

flow of water.

SECTION XV

REPAIR AND ANALYSIS DATA

59. TABLE OF ENGINE SPECIFICATIONS, TOLERANCES, AND CLEARANCES.

Intake valve seat.

Exhaust valve seat.

no insert-45° chamfer x 1-17/32 " diam

no insert-45° chamfer x 1.15/32" diam

Intake valve guide stem-to-guide clearance..

Exhaust valve guide, stem-to-guide clearance..

Intake and exhaust valve tappet operating clearance.

.0.0015 to 0.00325 in .

0.002 to 0.00375 in .

0.014 in. when cold

Intake and exhaust tappet clearance for valve timing.

Intake opens ........9 ° before upper dead center piston-Closes

Exaust opens......47° before lower dead center piston-Closes

0.020 in.

50 ° after lower dead center piston

12 ° after upper dead center piston

No. 1 .

Main bearing diameters and length......... No. 2 ..

Main bearing diametral clearance..

2.3340 x 1.920 in.

2.3340 x 1-13/16 in .

2.3340 x 1-3/4 in.No. 3.

0.001 in .
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Crankshaft end play. 0.004 to 0.006 in .

Crankpin journal 1-15/16" diam. x 1-5/16" length

Connecting-rod bearing diametral clearance.

Connecting-rod bearing side clearance..

Cylinder bore...

Piston clearance top land.

skirt

Number and type of piston rings per piston.

Width of oil ring gap.

Width of compression ring gap.

0.008 to 0.0023 in .

0.0085 in .

3-1/8 in .

0.0205 to 0.0225 in.

0.003 in .

4 rings (3 plain, 1 oil)

0.008 to 0.013 in.

0.008 to 0.013 in.

Piston pin clearance in piston.

Ignition timing, maximium degrees advance.

Breaker gap

Breaker arm tension.

0.0001 to 0.0009 in .

22° at 3000 engine rpm

0.020 in .

17-20 oz.

Timing-Breaker points open during 5° of crankshaft rotation, or 0.0103-inches of piston travel

before top center.

60. TABLE OF POINT-TO-POINT RESISTANCES

(fig. 33) .

a. Generator.

Total revolving field :

Cold 10.9 ohms @ 20 ° С

Hot 12.5 ohms @ 65° С

Total stator

armature 0.107 ohms 20° C

0.122 ohms @ 65° C

Total exciter shunt

field 43.5 ohms 20° C

49.6 ohms @ 65° С

b. Voltage Regulator.

Total resistance of

unit .101 ohms

Rheostat 160 ohms

Manual field control 100 ohms

c. Ignition Coil

d. Start Solenoid 1.8 ohms

e. Start Relay 7 ohms

f . Stoy Relay 7 ohms

g . Holding Relay 18 ohms

h. Oil Pressure Relay.. 18 ohms

i. Pilot Relay 18 ohms

1.15 ohms primary

61. ENGINE ADJUSTMENTS.

Before returning Power Unit PU-58/G to

service after repairs have been made, preopera-

tion adjustments given in paragraph 15 should

be checked.

62. GENERATOR ADJUSTMENTS.

Preoperation adjustments of the control

panel, also described in paragraph 17 should be

carefully checked after repairs have been made

and before the power unit is put into operation.

63. WAR DEPARTMENT UNSATISFACTORY

EQUIPMENT REPORT.

When trouble occurs more often than repair

personnel feel is normal, War Department Un-

satisfactory Equipment Report, W.D., A.G.O.

Form No. 468 should be filled out and forwarded

through channels to the Office of the Chief

Signal Officer, Washington 25, D.C. Refer to

TM 38-250 for complete instructions on the

handling of this report.
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Figure 71. Tool group .
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65. LIST OF TOOLS, INSTALLATION MATERIAL, AND EXHAUST PIPING MATERIAL.

a. Tools (fig . 71 ) .

Item

No.

Quan and

Unit

1 1ea

2 1set

3 1set

Item

Pliers , 8 " gas

Wrenches, tappet

Feeler gauges in holder, 9 set, 0.003, 0.004, 0.005,

0.006 , 0.008 , 0.010, 0.012, 0.015, and 0.018

Wrench, adjustable, 8 "

4 1ea Screw driver, 18"

5 1ea Screw driver, 6"

6 1ea

7 1ea

8 1ea

9

10

1tube

1set

Hammer, 16 oz. ball pein

Small box assorted cotter keys

Gasket seal

Wrenches , open end, five in set :

(a) 1/4 x 5/16"

(b) 3/8 x 7/16"

11

12

2 sheets

1set

13

(c) 1/2 x 9/16"

(d) 5/8 x 3/4"

(e) 3/4 x 7/8"

Sandpaper, #00

Wrenches, box, 15° , 12 point, 5 in set :

(a) 5/16x 3/8 "

(b) 1/2 x 9/16"

(c) 11/16 x 3/4"

(d) 15/16 x 1 "

1set

1 ea

(e) 1-1/6 x 1-1/4"

Sockets and attachments in box, 1/2 " square drive, consisting of :

(a) Socket, 7/16"

1 ea (b) Socket, 1/2"

1ea (c) Socket, 9/16"

1 ea (d) Socket, 5/8 "

1ea (e) Socket, 11/16"

1ea (f) Socket, 3/4 "

1ea (g) Socket, 13/16"

1 ea (h) Socket, 7/8 "

1ea (i) Socket, 15/16"

1ea (j ) Socket, 1"

1ea (k Socket, 1-1/6"

1ea (1) Socket, 1-1/8 "

1ea (m) Socket, 1-1/4"

1ea (n) Socket, 1-5/16"

1 ea (0) Socket, 1-3/8 "

1ea (p) Socket, 1-7/16"

1ea (q) Extension, 5 "

1ea (r) Extension, 10 "

1ea (s) Pin handle

1ea (t) Hinge handle, 18"

1ea (u) Universal joint

1ea (v) Speed handle, 18 "
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Figure 72. Installation material.
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65. LIST OF TOOLS, INSTALLATION MATERIAL, AND EXHAUST PIPING MATERIAL ( Contd ) .

b. Installation Material ( fig . 72 ) .

с.

Item

No.

Quan and

Unit
Item

1 6ea

2 12 ea

3 12 ea

4 6ea

5 6ea

6 6ea

7 6 ea

8 18 ea

9 18 ea

10 18 ea
Washers , standard, 3/16" , steel

11 18 ea

12 24ea

Bolts, machine , 5/8 x 6 " , square head, steel-threaded 3"

Nuts, hexagon head, 5/8 " , 11 threads , steel

Washers, standard, 5/8 " , steel

Screws, Lag, 5/8 x 4 " , steel

Lag screw expansion (long standard) for 5/8 " lag screws

Pipe sleeves , 1-1/4" internal pipe size x 3 " , steel

Washers , standard, 3 " , OD, cast iron

Screws , right-hand machine screw, #10-24, 7/8 " long

Nuts , #10-24, hex head, steel

Lockwashers , standard, 3/16" , steel

Screws , flat head wood screw, # 8 , 1-1/2 " long, steel

13 1lb
Nails , 10d, 3 " long, steel

14 1/4lb Tacks , #8 , 9/16" long, steel

15 1 pc Duck, 12 oz. water-proof.

16 20 ft
Tubing, 3/8 " OD, copper, soft drawn with fittings on one end suitable for

connecting to the gasoline fuel system of the engine.

Exhaust Piping Material ( fig . 73 ) .

Item

No.

Quan and

Unit
Item

1
3 lengths Pipe, 1-1/4 " internal pipe size, 4' long, threaded at both ends, steel

2 1ea Ell , long sweep, 1-1/4" internal pipe size

3 1ea Tee, 1-1/4" internal pipe size, malleable iron

4 1ea Plug, pipe, 1-1/4 " internal pipe size, malleable iron

5 1 ea

6 3 ea Coupling , pipe, 1-1/4" internal pipe size, malleable iron

7 2 ea

iron

8
1ea

9 20ft

10 18 ea

11
18 ea

12 1/2lb

13 1lb

14
1pt

15 2 ea

16 2 ea

17
1length

18

Union, ground joint, 1-1/4" internal pipe size, malleable iron

Sheet metal , # 18 gauge, 12" x 12" with 2 " diam hole in center, galvanized

Paper, roofiing, three-ply, 24 " x 24 "

Perforated hanger iron, 7/8 " x 1/16"

Bolts , stove 1/4" x 1-1/2" with nuts, steel

Screws , lag, 1/4" x 1-1/4" , steel

Wire, #14 gauge, soft iron

Nails , roofing , 1 " , steel

Roofing cement

Nipples , 1-1/4" internal pipe size, close, steel

Nipples , 1-1/4" internal pipe size by 4" , steel

Pipe, flexible exhaust, 1-1/4 " ID by 20" long, including attached 1-1/4 "

10 lbs internal pipe size, steel

#66 Eagle Pitcher asbestos cement in waterproof bags
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Figure73. Exhaust piping material.
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