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DESTRUCTION NOTICE

WHY —To prevent the enemy from using or salvaging this equipment
for his benefit.

WHEN —Ordered by your commander.

HOW —1.

Smash—Use sledges, axes, hand-axes, pick-axes, hammers,
crowbars, heavy tools, etc.

2. Cut—Use axes, hand-axes, machetes, etc.

3. Burn—Use gasoline, kerosene, oil, flame-throwers, incen-

diary grenades, etc.

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

5. Disposal—Bury in slit trenches, fox-holes, other holes.

(2N

Throw in streams. Scatter.

USE ANYTHING IMMEDIATELY AVAILABLE FOR
DESTRUCTION OF THIS EQUIPMENT.

Smash—Engine crankcase, cylinder block, cylinder head,
radiator; electrical control panel, alternator frame.

Cut—Ignition and electrical cables and wires, radiator
hose, fan belt.

Burn—Alternator windings, after drenching with fuel,
Technical Manual.

Bury or scatter—Any or all of the above pieces after break-
ing. Spill all excess fuel and oil on ground.

DESTROY EVERYTHING




SAFETY NOTICE

GUARDS — SHIELDS

The manufacturers of this equipment have taken every precaution to
safeguard the operating personnel. All moving or operating parts have
been adequately guarded or shielded to provide maximum protection.

IMPORTANT: Do not remove any guards, shields, screens, ete. to per-
form service or maintenance work while power unit is in operation. To
do so removes the safety features provided for your protection.

CARBON MONOXIDE

CAUTION: Never attempt to operate the engine in a small, unventi-
lated room. Carbon monoxide gas, produced by all gasoline engines, is
a deadly insidious poison when inhaled. Make certain exhaust gases
are piped outside and all connections are gas-tight at all times.

CARBON MONOXIDE POISONING TREATMENT
The first thing to do is to get the patient into fresh air quickly.

If breathing has stopped, or is present only in occasional gasps, start
artificial respiration at once and continue until normal breathing is
resumed, or until rigor mortis has set in. See “Resuscitation Procedure.”

ELECTRIC SHOCK

WARNING: 208 VOLTS EXIST IN ELECTRICAL SYSTEM WHILE
POWER UNIT IS IN OPERATION. Stop power unit before attempting
any service work involving these parts.

ELECTRICAL SHOCK TREATMENT

See “First Aid Instructions for Electric Shock,” next page.

xi



First-Aid Treatment for Electric Shock

Electric shock is caused by the passage of
electric current through the body. If current
of sufficient magnitude passes through the
breathing center at the base of -the brain,
breathing stops and the victim loses con-
sciousness. The pulse becomes very weak or

ceases entirely and the body turns blue or

very white. ‘Occasionally the ‘body becomes
stiff. This condition is caused by the elec-
tricity and is not an indication of death.

~ In most cases of electric shock, the victim’s

life may be saved by the prompt and con-
tinued application of artificial respiration. By
this means air is supplied to the body until
the breathing center resumes its normal
function. Resuscitation may take a long time;
cases are recorded in which recovery occurred
after 8 hours of artificial respiration.

Rescue

To rescue a person from a live source of
electric current, first shut off the current if
a switch can be reached without loss of time.
If shutting off the current will cause delay,
use a dry nonconductor, such as a rope, a
board, or rubber gloves, to prevent contact,
and free the victim or remove the live con-
ductor. Do not use metal or any moist ma-
terial. Should it be necessary to cut a live
wire, use an ax or a hatchet with a dry
wooden handle and turn away to avoid the
resulting flash.

Never allow-any part of your body to come
into contact with the victim’s body or the
live conductcr. Do not attempt a rescue at
the hazard of your own life.

Fig. A. Artificial Respiration—
Proper Position

Xii

Resuscitation

Begin artificial respiration at once, as near
the scene of the accident as possible. Every
minute counts. Do not wait to loosen the
patient’s clothing, but do remove false teeth,
chewing gum, or tobacco from his mouth, as
any such obstruction interferes with the pas-
sage of air.'Wrap the patient in a blanket,
coat, or anything available, since warmth is
very important. While one person starts arti-
ficial respiration, another should go at once
for the nearest physician. -
The procedure for' artificial respiration
follows: :

1. Lay the patient face downward, with
one arm bent at the elbow and placed so that
the patient’s cheek rests on the hand or fore-
arm. The face is turned outward to leave the
nose and mouth free for breathing. The other
arms is extended overhead. (See Fig. A.)

N e

Fig. B. Artificial Respiration—Ready
to Apply Pressure

2. Kneel straddling the patient’s. thighs,
with your knees placed far enough from the
hip bones to allow you to assume the position
shown in Fig. B. If the patient is a large,
heavy person, it may be more convenient to
straddle only one leg. Place the palms of your
hands on the small of the patient’s back, with
the little fingers just touching the lowest
ribs. The thumbs and fingers should be in a
natural position as shown in Fig. B.

3. With arms held straight, swing forward
slowly, so that a gradual pressure is brought
to bear upon the patient. At the end of the
forward swing, your shoulders should be
directly over the heels of your hands. Do not



Fig. C. Artificial Respiration—
Pressure Applied

bend your elbows. The forward swing should
take about two seconds. See Fig. C.

4. Immediately on completing the forward
swing, release the pressure and swing back-
ward to the position shown in Fig. D. Wait 2
seconds; then swing forward as before.

Repeat this cycle of pressure and release,
which creates a complete respiration, 12 to
15 times a minute. Continue without inter-
ruption until natural breathing is restored,
or until a physician declares the patient dead.
If no physician can be reached, continue until
you are sure there is no chance of recovery.
Remember that artificial respiration often
has to be kept up for hours.

While artificial respiration is being given,
some one other than the operator should
loosen the clothing about the patient’s neck,
chest, and waist. Keep the patient warmly
wrapped. Apply hot-water bottles, hot bricks
or stones, if possible. Do not give the patient
liquids until he is fully conscious.

The first attempt to breathe may be a gasp,
a faint sigh, or a catch of the breath. Arti-
ficial respiration should be withheld when the
first breathing begins. Be very careful not
to exert pressure as the first spontaneous
breath occurs. Continue to watch the patient
carefully, as he may stop breathing again

Fig. D. Artificial Respiration—
Proecure Released

after a temporary recovery. In that case,
artificial respiration must be resumed at once.

When the patient revives, he must be kept.
warm and quiet. Do not allow him to sit or
stand. If no physician has arrived, give the
patient a teaspoonful of aromatic spirits of
ammonia in a small glass of water, or a drink
of hot coffee or tea, as a stimulant.

If possible, avoid moving the patient until
he is breathing normally. Even then, he
should be moved only in a lying position. If

- extreme weather conditions or other hazards

xiii

make it necessary to move a patient before
normal breathing has been restored, continue
artificial respiration while he is being moved.

It may be necessary to change operators
while administering artificial respiration. The
change must be made without interrupting
the rhythm of respiration. The relief oper-
ator should kneel beside the person giving
the artificial respiration. As the pressure is
released, the operator falls aside, the relief
operator takes his place, and the cycle of

pressure and release continues without in-

terruption.
—Adapted from The American
Red Cross First-Aid Textbook.

RESUSCITATION DRILLS SHOULD BE
HELD REGULARLY BY ALL OPER-
ATING PERSONNEL. ’
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SECTION L

1. General Description of Power Unit,

a. Power Unit PE-T4-(*)t is a portable,
self-contained, gasoline-electric power plant,
consisting of a four-cylinder gasoline engine,
directly connected through a full metallic
coupling to an alternating current generator.
The entire unit, including radiator, engine,
alternator, and control panel, is mounted on
an electrically welded steel bedplate. A 15-
gallon gasoline tank is mounted over the
flywheel housing. The engine is equipped with
a fuel pump for supplying gasoline to the
carburetor either from this tank or from
drums of gasoline which may be placed
alongside the power unit. A gear-type lubri-
cating oil pump, equipped with a renewable
cartridge-type oil filter, furnishes oil under
pressure to all engine bearings. Carburetion
is by means of a conventional-type carbure-
tor with the air intake passing through an
Air-Maze oil-bath air cleaner and backfire
arrester. Shipping weight—4460 1bs.

b. Starting is accomplished by a heavy-
duty 12-volt battery and electric starting
motor, with ignition supplied by a Bosch mag-
neto. Speed is regulated by a Woodward
type SGX governor. The entire unit is com-
pletely radio shielded, even to the extent of
shielding the battery-charging circuit and the
use of bypass condensers on the battery-
charging generator. A grounding lug is lo-
cated on the bedplates near the left-hand
front leg of the control cabinet support.

2, Engine
a. Cooling System.

The by-pass-type cooling system is ther-
mostatically controlled. A positive centrifu-

DESCRIPTION

gal pump circulates the water through the
engine block. The water temperature is con-
trolled by the thermostat located in the en-
gine outlet to the radiator, which does not
allow water to flow through the radiator un-
til the engine has reached the operating tem-
perature. With the thermostat closed the
water circulates only through the engine.

b. Air Cleaner.

The Air-Maze oil-bath air cleaner is attached
to the side of the cylinder block by means of
a cast-iron connection. Air passes through the
intake opening down into the bowl of the
cleaner through a bath of oil, and then
through the filter element, where the oil is
removed and returned into the oil bowl, al-
lowing clean air to pass on into the engine.
The oil drained back from the screen washes
the dirt away. Proper functioning of the air
cleaner is important in obtaining maximum
power from:'the engine.

¢. Manifolds.
Both intake and exhaust manifolds are com-
bined in one casting. The manifold is equipped
with a water jacket and is known as a water-
cooled type.

d. Qil Filter.

The replaceable cartridge-type lubricating
oil filter is located on the left side of the en-
gine. A quantity of oil is bypassed from the
main circulatory system through the filter
element to the crankcase. Filter elements can-
not be cleaned and should be replaced every
time oil begins to get black and dirty.

e. Oil Pump.
The single-stage, gear-driven pump operates

tPE-74-(*) covers power units PE-7;, PE-74-B, and PE-74-( )
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TM 11-909

I. DESCRIPTION \
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CLEAN AIR QUTLET
‘Fig. 3. Cross Section through Air Cleaner

off the camshaft, and is attached to the
crankcase by cap screws. Oil travels through
the screen, which strains out any large dirt
particles, up through the pump body to the
opening. between the pump body and the
crankcase, where it enters drilled passages
in the crankcase. Both drive pinion and idler
gear are keyed to their shafts. The upper
drive gear, which meshes with the camshaft,
is also keyed to the shaft.

f. Timing Gears.
The timing-gear train is accessible with the
engine front cover removed. The camshaft

gear operates directly off the crankshaft -

gear and drives the accessory shaft drive
gear. These three gears must be in their
proper places to have the engine timed prop-
erly.

g. Magneto.
The Bosch magneto (see Figs. 4 and 5) em-
ploys the induction principle of current gen-
eration. The coil windings are stationary
and the magnets (@ are rotated between
laminated pole shoes @& . The condenser
@ and interrupter @ are also stationary.
Brush @@ and the rotating track combina-
tions are confined solely to the high-tension
distributor . Screened ventilators on
either side of the housing @ and the fan
action of the magnet rotor (? insure con-
stant change of air throughout the interior
of the magneto. A single casting @ , the open
- end of which is covered by the distributor

2
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PAR. 2

plate @ and the radio shield cover ,
incloses the magneto. The observation cover
on the radio shield cover and the
observation window @ in the distributor
plate @ , plus the arrow on the distributor
motor @ , facilitate timing of the magneto
to the engine. :

(1) ,Impulse Coupling

‘ N .
The purpose of an impulse coupling is to

facilitate the starting of an engine without

the aid of an auxiliary ignition system.

The coupling is so designed that, when at-
tached to the magneto, it gives the rotor a
short quick turn regardless of how slow the
engine is cranked. It automatically disen-
gages when the magneto attains a speed of
approximately 180 rpm and then acts as a
positive drive only.

..
h. Cranking Motor.

(1) Function of Cranking Motor

The cranking motor electrically cranks
the engine so that the engine will start and
run. Current from the battery is utilized to
operate the cranking motor; this current
being subsequently replaced in the battery by
operation of the electric generator.

(2) Bendix Drive

The Bendix drive provides meshing of the
drive pinion with the engine flywheel when.
the cranking motor operates and demeshes
the drive pinion as soon as the engine begins
to operate. When the cranking motor switch
is closed and the cranking motor armature
begins to turn, the drive assembly, except-
ing the drive pinion, picks up speed with the
armature. However, the pinion is counter-
balanced and does not pick up speed as rapid-
ly as the remainder of the rotating parts. The
screw sleeve turns within the pinion, forcing
the pinion to move endwise along the arma-
ture shaft and into mesh with the flywheel
teeth. The drive spring takes up the shock
of meshing. When the engine starts, the
pinion is driven faster than the remainder
of the assembly, causing the pinion to turn
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relative to the sleeve, thus démeshing from
the flywheel.

i. Magnetic Switch.
The starting switch is of the magnetic type
with the control switch mounted in the auto-
matic safety control box below the instru-
ment panel.

’
j. Generator,

The generator is a machine for converting
mechanical energy into electrical energy. The
. generator is a hinge mounted, third brush,
two pole, 6-volt, 9-11 ampere (hot output) unit,

with the ball bearing in the drive end and a
bronze bushing in the commutator end to
support the armature and driven by a pulley
and V belt off of crankshaft pulley. A step-
voltage control is mounted on the field frame
consisting of a cutout relay and a voltage
control unit. The function of the cutout relay
is to close the generator-to-battery circuit
when the generator is operating at charging
speeds, to open the circuit when the genera-
tor slows or stops and current begins to flow
from the battery to the generator. The func-
tion of the voltage control unit is to control
the maximum output by inserting a fixed re-
sistance into the field circuit.

Fig. 4. Longitudinal Section through Magneto
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Fig. 5. Cross Sections through Magneto

k. Control Switch Box.

The purpose of these controls is to shut down
the engine if the oil pressure drops below
five pounds per square inch, or if the water
temperature rises above 195 degrees Fahren-
heit, while the engine is running.

.The thermostat has a two-circuit single-
throw switch which connects both of the ter-
minals to the grounded side of the battery
whenever the temperature of the water in the
engine becomes too high. One of these ter-
minals is connected to the magneto so that
the magneto is shorted when the thermostat
switch closes. The other terminal is con-

nected to one side of the pilot light, which’

indicates that shutdown has been caused by
high-water temperature. The other side of
this pilot light is connected to the live side
of the battery so that when the thermostat
switch closes this pilot light will be lighted.

The oil pressure switch closes whenever the
oil pressure drops to less than five pounds per

square inch, and opens when the oil pressure
rises above nine pounds per square inch.

1. Carburetor. .
The general purpose of the carburetor is to
discharge the desired amount of fuel into
the air stream entering the engine, to ato-
mize the fuél, and to make a homogeneous air-
fuel mixture. The air-to-fuel ratio is not
constant for all speeds and loads. The car-
buretor varies that ratio to give the best
operating performance for all conditions. The
carburetor has been calibrated to meter the
correct amount of fuel for smooth operation
throughout the operating range. The func-
tion of the carburetor cannot extend beyond
the proportionate mixing of fuel and air. The
carburetor throttle is equipped with a hand
lever, and has only two positions, STOP and
RUN. In the STOP position, the carburetor
lever makes contact with a switch which
serves as the grounding means for the mag-
neto.
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Fig. 6. External View of Fuel Pump

m. Fuel Pump.

The fuel pump is connected to the tank by
a valve located beneath the tank and just
behind the instrument panel. The valve which
connects the fuel pump to an outside supply
is located on the outside just below the in-
strument panel. Both of these valves should
not be open at the same time, except momen-
tarily, when shifting from one source of
gasoline to the other.

n. Governor.
The governor is of the hydraulic type, using
engine lubricating oil under pressure as an
energy medium. ‘It acts through oil pressure
to increase fuel supply. It has a useful work
capacity of about six inch-pounds over the
full terminal shaft range of thirty degrees.
A spring acting to cut off the fuel supply has
been incorporated in the fuel control linkage.
This gpring should oppose the action of the
governor with a total resistance of 12 inch-
pounds of work for full terminal shaft travel.

3. Description of Generator.

a. General

The alternating current generator is a three-
phase, four-wire generator of the revolving
field type, rated at 120/208 volts, 60 cycles,
1200 rpm, 31.25 kva at 80 per cent power fac-
tor. A direct connected d-c exciter supplies

direct current to the field windings of the al-
ternator. Both the alternator and the exciter
will carry the rated full load continuously
with a temperaure rise not exceeding 72 de-
grees Fahrenheit above the ambient temper-
ature. Temperatures can be measured by
placing a thermometer on the hottest avail-
able portion of the machine windings. Both
the alternator and exciter were built and
tested to withstand high-potential tests in
accordance with AIEE standards. The gen-
erator field windings were tested at 1,500
volts and the other windings were tested at
twice their normal rated voltages plus 1,000
volts.

The open type alternator frame is of a
good grade, of cast iron and of rigid and
rugged construction to withstand the vibra-
tion and jarring of transportation in a truck
or trailer. The armature, of high grade lami-
nated steel slotted to receive the stator coils,
is held rigidly in place in the frame by end
plates and keys. The windings are held in the
slots by moisture-proof wedges. The coils are
formed and insulated before winding into the
slots. The wound stator is impregnated with
an acid-, oil-, and moisture-resistant varnish
which protects the entire winding from abra-
sive dust and oil, weak acid, and moisture.
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Fig. 7. External View of Governor
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Fig. 8. Generator Control Panel Front View

Fig. 9. Generator Control Panel—Rear View
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The field coils are wound directly on the
poles, each layer of the coil being well satu-
rated with a bakelite varnish as it is wound
and the final coil treated with moisture-re-
sistant varnish. An amortisseur winding es-
pecially designed for use on single-phase gen-
erators is connected between poles.

The generator has two ball bearings de-
signed so that adding new grease flushes out
the old grease and forces it into an overflow
reservoir. The bearings are suitable for cou~
pled drive. The collector-ring brush holders,
when assembled at the factory, are mounted
so that the lower edge has a clearance of
from one-eight to one-quarter of an inch
from the collector rings. The brush holders
the located so that the brushes do not over-
ride the edges of the collector rings under
normal conditions (when the generator is
coupled to the engine).

The rotor is dynamically balanced so that
vibration, measured by a vibrometer is less
than 0.003 inch when the generator is stand-
ing on a solid bedplate. When the alternator
feet are resting on a level surface the shaft
is on a level plane within 0.007 inch per foot
of shaft length. The minimum air gap for
the generator is not less than 70% of the
nominal gap.

The brushes of the d-c exciter are mounted
so that the lower edge has a clearance of
one-sixteenth to one-eighth of an inch from
the commutator surface. The commutator
segments are of best quality hard drawn cop-
per and are insulated from the shaft and from
each other. The insulation between segments
is undercut. All coils, leads, terminals and
other connections are secured so that they
cannot become damaged, displaced, or loos-
ened by vibration. The leads from the alter-
nator are brought to the control box and are
enclosed in armored conduit. Access to the
generator collector rings and to the exciter
brushes can be gained through the openings
in the end brackets and by removal of the
exciter cover. * All generator and exciter
covers should be in their proper locations
when the engine is being operated under load.
The exciter cover is for the proper distribu-
tion of the exciter cooling air and to provide
an effective shield against radio-frequency
~ interference.
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b. Control Panel.

The generator control panel contains the con-
nections for the generator and all the ac-
cessory equipment necessary to the per-
formance of the generator. It consists of a
steel cabinet with the panel mounted in the
front, an easily removable back, fixed top
cover and knock-out holes in the bottom. The
unit is supported on special vibration-proof
fittings which, in turn, are supported by a
steel frame that extends directly over the
generator. All connections to external equip-
ment are made through the knock-out holes
in the bottom. The unit is shown in Figs.
8 and 9.

The front of the panel contains a voltmeter,
an ammeter, a frequency meter, a generator
voltage regulator, a circuit breaker, an ex-
citer field rheostat, and transfer switches.
In addition to these some power unit panels

. contain a panel lamp with dimming rheostat,

Duplex convenience: outlets, and plug fuses.
The circuit breakers are fully adjusted and
tested at the factory and should require no
further adjustments for operation. The fre-
quency meter and ammeter must be level for
accurate operation. Schematic diagrams are
shown in Figs. 105 and 106.
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Fig. 10. Schematic Wiring Diagram of
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Each pole of the circuit breaker is equipped
with nonadjustable thermal and instantane-
ous overcurrent tripping element. The ther-
mal element provides overcurrent protection




Fig. 11. Voltage Regulator with Front
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for the generator. The instantaneous element
protects against short circuit.

The current transformers for the line am-
meter are on the rear of the panel together
with the thermal boards and the protective

fuses. The current transformer has a 20:1,

ratio with five-ampere secondary. The wir-
ing diagram for the unit is located on the
inside of the left rear side cover.

c. Silverstat Voltage Regulator.

The Silverstat regulator is of the direct and
quick acting rheostatic type, that is, correc-
tion of voltage is obtained by the regulator
element varying directly the regulating re-
sistance in the machine field circuit. The di-
rect acting principle of -operation employed
keeps the regulating resistance automatically
adjusted to the proper amount required to
maintain the correct value of regulated volt-
age. The regulating resistance is entirely
stationary, thus eliminating the complication
involved where linkage and levei' systems me-
chanically move the resistance assembly in
order to vary its resistance, as necessary
with some tvnes of regulators.

R R,

Fig. 14. Field Rheostat—Front

The few moving parts used are supported

. by leaf type springs which provide a fixed and

permanent axis that permits free action

without the friction of pivots and bearings.

This construction combined with light weight

moving parts, whose maximum travel is only

a fraction of an inch, practically eliminates

the time lag due to the inertia and friction

of these parts. This results in a sensitive de-
vice which functions quickly.

The type SRA a-c regulators control the
voltage of an a-c generator by varying the
resistance in the shunt field circuit of the
exciter. In each case the regulating resis-
tance in the field circuit is varied directly and
automatically by the action of the regulator.

The control element of the regulator is a
d-c operated device. A full wave Rectox (cop-
per oxide) rectifier is interposed between
the element and the a-¢c machine, to supply
direct-current to the regulator element.
Since the rectified d-c voltage is proportional
to the a-c voltage, the d-c operated element
of the regulator responds to changes in the
a-¢ machine voltage.

Fig. 15. Field Rheostat—Rear

10



SECTION II. INSTALLATION AND OPERATION

4. Installation and Preliminary Checks.

a. Extreme care should be taken in trans-
porting and handling the power unit. The
windings of the alternator especially are easi-
ly damaged. A blow on any part of the wind-
ings may be sufficient to injure the insulation
and cause a coil to burn out. When the unit
is unpacked, or whenever it arrives at a new
site, it should be given a careful visual inspec-
tion for possible damage in transit and
shipping.

b. The alternator must be protected
against moisture both before and after in-
stallation. It is important that all windings
be kept dry, since moisture lowers the insula-
tion resistance and therefore increases the
likelihood of a breakdown. If the unit is
brought from cold surroundings to a warm
room, the generator should be kept covered
until its temperature has risen to room tem-
perature. This will prevent condensation on
the windings and other parts.

¢. After installation of the power unit,
turn the engine and generator over with the
hand crank to make certain that the engine
and the generator rotor turn freely. This
should be done particularly if the unit is
not put into service immediately after in-
stallation.

d. When the completely assembled unit is
mounted in a truck or on a floor, place shims
as required under each foundation bolt so
that, when the bolts are tightened, the bed-
plate will not be distorted. If the unit is
shipped in the installed position, check to see
that all bolts are tight.

e. Make fuel connections to a drum of
gasoline and make a good ground connection
with a grounding peg. The generator con-
nections and the connection for the d-c ex-
citer are shown in Figs. 105 and 106.

f. Remove the muffler from its packed
position and install it with the fittings sup-
plied. These fittings may be found either
mounted in place on the unit or packed in the
spare parts box. :

5. Checks Before Starting Engine,

a. Routine Checks.
Before attempting to start the engine, check
water, oil, gasoline, and battery electrolyte
level.
(1) The cooling system has a capacity of
nine U. S. gallons and should be kept filled
with clean water.
(2) The crankcase has an approximate ca-
pacity of seven U. S. gallons. The proper level
can be checked by means of the dip stick
gauge which stands out from the side of the
engine below the starting motor. To check
the oil level, remove the dip stick; wipe it
clean; insert it slowly into the oil filler pipe
(located on the carburetor side of the engine
below the battery charging generator). Leave
it there for two or three minutes before with-
drawing it for a reading. The oil should reach
the FULL mark.
(3) Gasoline is supplied from an external
drum (capacity 55 U. S. gallons) and from a
15-gallon tank located just above the fly-
wheel. Check these to see that there is a
sufficient supply of gasoline for running the
engine.
(4) Examine the battery to see that the level
of the electrolyte is approximately one half
inch over the top of the plates.

b. Additional Checks for New or Idle
Engine.

(1) Remove the spark plugs and pour about
two tablespoonfuls of a mixture of half oil
and half gasoline into each cylinder to fur-
nish lubrication to the pistons and cylinders.
(2) After connecting the fuel supply, prime
the fuel pump and carburetor by manipulat-
ing the priming ball which will be found un.
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rFREEZING ANTI'FREEZE SOLUTIONS ' )
PoINT . IMETHYLE ALcomoL | ETHYL ALcoHoL [ETHYLENE GLYCoL
speciFic | PERCENT | speciric | PERJCENT | specipic | PERCENT
CENT.|FAHR.| CSRAVITY | voLume GRAVITY VOLUME GRAVITY VOLUME
-7° | 20° 9822 12.5% 9796 16.5% 1.022 16.5%
-2° | 10° | 9726 20.5% 9704 | 25.5% 1034 | 255%
-18° 0° 9638 28% 9611 33.5% 1.044 33.5%
-23° |-10° 9560 34.5% 9511 40.5% 1.051 39%
-29° |-20° | .9493 39% 9392 | 47.5% 1058 44%
-34° [-30° | ¢42!. 44% 9244 | sasz | 1062 [475%
L"‘40° -40° 9358 47.5% 9068 63% 1064 51.5% . )

Fig. 16. Anti-freeze Solution Chart

derneath the fuel pump. If the glass filter
bowl on the fuel pump shows any amount of
water and dirt, it should be removed, cleaned,
and replaced, making sure that the edges of
the bowl fit evenly and tightly against the
cork gasket.
(8) Grease the water pump by turning down
the grease cup.

¢. Additional Checks before Starting in

Cold Weather.

If the power unit is to be operated in tem-
peratures of 32 degrees Fahrenheit or lower,
observe the following precautions:
(1) Use only high-test winter-grade gasoline
and keep the supply tightly covered so that
the more volatile portion does not evaporate.
(2) At the end of each day’s run, fill the gas-
' oline tank to prevent moisture from collect-
ing in the tank.
(3) Use the correct grade of lubricant in the
crankcase and air cleaner. (See paragraph
39).
(4) Drain the cooling system of water at
the end of each run, or use one of the recom-
mended antifreeze solutions shown in Fig. 17.
To drain the cooling system, open the drain
cocks in the lower radiator connection, mani-
fold, and cylinder block (located beneath the
carburetor). See that drains are not plugged
and that the water drains completely.
(5) During freezing weather, cover the en-
tire radiator, fill with cooling solution, and
start engine.
(6) If starting the engine is difficult in cold
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weather, it may be necessary to pour a small
quantity of gasoline into each cylinder
through the- spark plug holes. Wait a few
minutes, in order to vaporize the gasoline
before turning on the switch which starts
the engine.

6. Starting the Power Unit.

a. See that the mechanism of the circuit
breaker on the generator control panel op-
erates freely by manually throwing the han-
dle up and down a few times before starting
the engine. The breaker is closed when the
handle is inclined toward the ON marking.
Throwing it toward the OFF marking will
cause the operating mechanism to snap the
contacts open. The engine should not be
started under load. The circuit breaker must
therefore be thrown to the OFF position be-
fore starting the engine.

b. Open the valve to the 15-gallon gasoline
tank. Close the valve to the external drum.

¢. Move the shaft lever on the carburetor
to the RUN position.

d. Pull out the choke knob on the engine
instrument panel.

e. Push the STARTER button on the safe-
ty control box until the engine fires. If the
engine does not start immediately, push in
the choke control and continue turning over
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the engine with the starter until it fires. Do
not operate the starter continuously for long-
er than thirty seconds without allowing the
cranking motor to cool.

f. As the engine warms up, push the
choke rod gradually in.

Caution. If the choke control rod is left
out, an excess of raw fuel will be drawn into
the cylinders, resulting in dilution of the
crankcase oil, or possible stopping of the en-
gine, owing to an over-rich mixture.

If the engine has been standing idle for
some time, it may be necessary to push the
control rod on the governor toward the
radiator in order to hold the governor throt-
tle partly open. The governor control rod
‘will be found on the left side of the engine.

g. When the engine has started and is
running at rated speed, observe all the engine
instruments and general operating conditions
to make sure that each element is performing
its required function. (As soon as the oil
from the engine builds up enough pressure
to operate the governor, the governor regu-
lates itself and maintains correct engine
speed.)

h. After the engine warms up, switch from
the 15-gallon tank to the external drum for
fuel supply.

i. When the engine has warmed up suffi-
ciently, throw the circuit breaker on the gen-
erator control panel to the ON position. This
connects the generator to the external load
and the ammeter will read the load current,
as load is applied.

To read the current in each phase, the am-
meter transfer switch can be turned to each
of its three positions. This switch should be
left in the position reading the highest cur-
rent. The generator should not be made to
deliver more than the rated current on one
phase, even though the other phases are not
fully loaded. The voltage from any phase to
neutral may be read by turning the voltmeter
switch to its three position. (A reading of
120 volts from phase to neutral indicates
208 volts from phase to phase.)
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The breaker will trip automatically on
overload or short circuit. When it opens, the
handle moves to the midposition between
OFF and ON. The breaker may be reset by
moving the handle to the OFF position in or-
der to reset the latch, and then moving it to
the ON position in order to close the contacts.
Overload tripping is initiated through a bi-
metallic thermal strip which deflects and ac-
tuates the trip mechanism when the strip is
heated by the overcurrent. The breaker, also,
has an instantaneous magnetic trip mecha-
nism for rapid operation on short circuits.

j. After throwing the breaker ON, the
voltage regulator should be adjusted for sta-
bility and operation.

k. In order to transfer the generator from
the automatic voltage control supplied by the
regulator to hand control of voltage, proceed
as follows: With the generator running, turn
the. exciter field rheostat slowly, until the
voltage begins to fall. The voltage-adjusting
rheostat should then be turned to increase
the resistance. The regulator is then out of
the circuit and the voltage may be controlled
by the exciter-field rheostat alone. To re-
turn to regulator control, turn the voltage-
adjusting rheostat back to its normal posi-
tion slowly, and slowly turn the exciter rheo-
stat back to its normal setting. The regu]ator
will again operate automatically.

7. Stopping the Power Unit.

a. Turn OFF the circuit breaker switch
on the control panel.

b. Move the shaft lever on the carburetor
to the sTOP position. This cuts off the fuel
supply to the carburetor and grounds the
magneto.

c. If the power unit is to be left shut down
for any length of time, shut off the fuel sup-
ply and drain the carburetor bowl. When the
unit is to be moved to a new position, how-
ever, it is best to allow the fuel to remain in

-the carburetor.
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SECTION Il

8. General.

a. Daily (After 24 Hours’ Service).
(1) See that only clean fuel is put into the
tank from a clean container.
(2) Keep the radiator full of clean cooling
liquid.
(8) Turn the water-pump grease cup down
until it is snug. When it is empty, refill it
with high-temperature ball-bearing grease.
(4) See that the oil is up to the FULL mark
on the dip stick. Use oil as recommended.
(6) Keep the cylinder head and crankcase
breathers free from dirt. When necessary,
remove, wash in gasoline, and dry thoroughly
and then replace.
(6) Check the air cleaner, and maintain the
oil level to bead.

b. Weekly (After 150 Hours’ Service).
(1) Check the spark plug and magneto point
gaps. (See paragraph 26.)

(2) Lubricate all the accessories: battery
charging generator, starting motor, etc.

(8) When the lubricating oil becomes badly
discolored or diluted, it is an indication that
the oil requires changing; the interval be-
tween oil changes depends entirely upon op-
erating conditions and the quality of oil used.
Renew oil-filter element.

(4) Valve adjustment should be checked to
guard against low compression, which means
loss of power. The clearance between the
valve stems and the push-rod adjusting
screws should be 0.015 inch when hot, and
0.018 inch when cold. Do not set too close,
as this causes burned and warped valves.
(5) Check adjustment of the fan belt. The
fan belt should be kept tight enough at all
times to prevent slippage. (See paragraph 9.)
(6) Inspect and tighten any nuts that may

MAINTENANCE

have worked loose on the cylinder head and
cylinder block.

¢. Monthly (After 600 Hours’ Service).
(1) Test the compression by cranking the en-
gine over slowly on each compression stroke.
(2) Should the engine turn over easily on all
cylinders, showing poor compression, the cyl-
inder head should be removed and the valves
reground. If one or two cylinders only lack
compression, carefully inspect the valve and
tappet clearances on these cylinders before
removing the head. Insufficient valve clear-
ance will cause burned valves and lack of
compression.
(3) If valves are pitted, regrind them. (See
paragraph 22.)
(4) The oil pan or sump should be thorough-
ly cleaned, removing all traces of sludge.
(6) Remove the oil-strainer screen from the
oil pan and wash in gasoline.
(6): Remove coupling guard, check the cou-
pling, and tighten nuts if necessary.

d. Semiannually (After 3,000 Hours’
Service).

The entire engine should receive a thorough

general inspection by a competent mechanic.

9. Cooling System.

B4 + 1T PP Flat Tube
Thermostat Opens .............c.o0ivvnnnn. 160° F.
Water Pump Drive......................... V Belt
Water Pump Fan Belt. Tension

Adjustment ...... Turn one flange of pump pulley

a. Operation.

Positive centrifugal pump circulates water in
closed system between engine block, cylinder

15
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head and radiator. Temperature is controlled
by thermostat, by-pass type,-located in engine
outlet hose connection. Path of water circu-
lation when engine is cold is from radiator
bottom up through pump, through engine
block, up to cylinder head and out into ther-
mostat, through thermostat and by-passed

back into pump. Any water escaping into ra--

diator is made up from supply at bottom of
radiator. This circulation during warm up
period prevents formation of steam pockets.
The thermostat opens at 160° and when open,
the by-pass is closed and water is circulated
thru the radiator. Temperature controls the
opening of thermostat which controls amount
of water recirculated through pump and also
amount of cooler water added from radiator.

b. Cleaning out Dirt and Sludge.
(1) Drain the cooling system by opening the
drain cocks in the lower radiator connection,
in the eylinder block, and in the manifold. Al-
low the system to drain and close the cocks.
(2) Fill the cooling system with a solution
of two and one half pounds of ordinary wash-
ing soda mixed with nine U. S. gallons of
water (cooling system capacity).
(8) Leave the radiator filler cap off and run
the engine until the water is hot; then drain
and flush the system with clean water.
(4) Refill with clean water.

¢. Radiator Core.
Overheating is often caused by bent or
clogged radiator fins. If the spaces between
the fins become clogged, clean them with an
air hose. When straightening bent fins, be
‘careful not to injure the tubes or break the
bond between the fins and tubes.

d. Adjusting Fan Belts.

Adjust the tension of the fan belt by chang-
ing the width of the groove in the fan pulley.
To decrease the width of the pulley grooves
loosen the lock nut and screw the pulley
flanges together; to increase the width, screw
the flanges apart. Retighten the lock nut
after. correct tension is obtained. Use special
spanner wrench No. 88-252 to turn flanges.
To adjust the generator drive belt, loosen
bracket, and move generator outward, away
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from the engine, until proper tension is se-

cured.

ADJUSTING

%ro¥%inc

Fig. 17. Correct “V’’ Belt Tension

After adjustment is obtained tighten the
bracket securely.

When properly adjusted, belts must be slack
enough to permit deflection by amount shown
in Fig. 17 without appreciable pressure. Do
not adjust belts too tightly.

e. Removing the Generator Belt.
To remove the generator belt, loosen the
bracket and move the generator inward to
engine until the belt can be slipped off the

pulley. The fan belt must be removed before
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the generator belt can be removed.

f. Removing the Fan Belt,

To remove a fan belt, loosen the lock screws in
the fan pulley hub and move the flange out
as far as possible. Start the belt over the
outer flange of the lower pulley and pry it
out with a light bar or rod. Slowly crank the
engine at the same time and the belt will
work off the pulley.

2. Replacing Fan Belt.
The fan belt should be replaced with a new
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" one when ‘it becomes soaked with grease, or
‘when it becomes so badly worn that it does
not drive'the fan at the proper speed. ‘When
replacing the belt, reverse the procedure out-
lined under paragraph 9f, above. The belt
can be started on the lower pulley by hand
and will find its correct position if the en-
gine is- cranked . . slowly. Adjust to proper
tension.

10. Water Pump

a. Deécription.

Fan blade is secured to fan pulley by four cap
screws. Fan pulley is secured to water pump
shaft by means of a pin. Impellor is pressed
onto water pump shaft. Water pump shaft
is mounted in bronze bushings. Sealing is
accomplished by means of a carbon sealing
washer held in contact with a shoulder and
a rubber bellows and spring which automatic-
ally takes up normal wear preventing leakage.
Due to wear after considerable service the
pump may leak and when this occurs the pump
must be removed and dismantled and carbon
sealing washer and bellows replaced.

- 475

485

b. Removal.

To remove water pump the following steps
should be followed:

(1) Drain radiator and cooling system

(2) Release tension on fan belt and remove.
(8) Remove hose connections at water pump.
(4) Remove: cap screws holding water pump
to water pump bracket and remove pump.

¢. Disassembly. Refer to Fig. 18.

(1) Remove fan.

(2) Drive pin (481) out of hub or pulley.
(8) With gear puller pull fan hub or pulley
(480) off of shaft.

(4) Draw 1mpellor (478) with shaft (475)
out of pump.

(5) Press pump shaft (475) out of 1mpellor
(478).

(6) Upon reassembling make certain that
driving lugs of carbon seal are engaged in
slots in impellor before pressing impellor on |
shaft. ' ‘

(7) Upon reassembling shaft with impellor
into pump body it will be necessary to align
thrust ring (472) with bushing and flat sur-
face of shaft. (Note No. 5A13-360-1 water
pump does not have thrust ring.)

- ag8 437 -
s
I =T
are. [ N
474 S
, O =4

470 -

0 owd . -

Fig. 18. Component Parts of 1A13-360-1 Water Pump
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LOCK NUT
LOCK WASHER

>~ OUTER FLANGE

INNER FLANGE
Fig. 19. Component Parts of New Heavy
) Duty Water Pump Pulley
(8) Service bushings are reamed to size.
However, the bores should be checked after
bushings are installed. In No. 1A13-360-1
Water Pump, diameter should be .753” for
front bushing. .875” for rear bushing. Run-
ning clearance for both is .0015” to .0035”.
In No. 4A13-360-1 Water Pump, bushing di-
ameter should be .8765” both front and rear,
with running clearance of .0015” to .002”.

(9) Gasket between pump and bracket should
be replaced whenever pump is dismantled.

FAN BLADES CAPSCREWS

LOCK WASHERS

FAN PULLEY

\

WATER PUMP

o
Fig. 20. Water Pump with New Pulley

and Fan

11. Air Cleaner.

The air cleaner is attached to the side of the
cylinder block by means of a cast-iron con-

18

nection. Air passes through the intake open-
ing down into the bowl of the cleaner through
a bath of oil and then passes through the
filter element, where the oil is removed and
returned into the oil bowl, allowing clean air
to pass on into the engine. The oil drained
back from the screen washes the dirt away.

The oil bowl should be removed daily and
checked for dirt accumulation. Cleaning is
accomplished by removing the oil bowl and
dumping out the dirty oil. Rinse the bowl in
fuel oil or gasoline, dry thoroughly, refill
with clean oil to level of bead, and reassem-
ble. It is important that the oil level be
maintained at all times. ‘

Periodically, depending upon operating con-
ditions, the entire filter unit should be dis-
mantled and cleaned thoroughly.

12, Manifolds.

Make certain that all connections and hold-
down studs are tight at all times to prevent
water leakage.

13. Oil Filter.

The oil filter is located on the left side of en-
gine. A quantity of oil is bypassed from the
main circulatory system through the filter
element to the crankcase. Filter elements can-
not be cleaned and should be replaced every
time the oil begins to get black and dirty.
Filter service operations are as follows:

a. Stop the engine.

b. Remove the drain plug and allow the
filter to drain.

¢. Remove the top cover assembly by un-
screwing the bar handle capscrew.

d. Remove and discard the used refill
cartridge. Inspect the bottom support plate
and top of case. Clean thoroughly to insure
complete seal when a new refill cartridge is
inserted.

e. Flush the filter, using regular motor
flushing oil or kerosene.
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f. Replace the drain plug.

g. Place the new refill cartridge in the
case.

h. Clean the hold-down plate and the gas-
ket in top cover thoroughly. If the gasket has
become hard, replace with a new gasket or
place’in hot water (200 degrees Fahrenheit)
for ten minutes to restore resilience.

i. Replace the top cover assembly by plac-
ing the cover on the clarifier, and screw the
bar-handle capscrew down tightly.

"j. Check the oil level in engine crankcase.

k. Run the motor for at least ten minutes;
then check all fittings and cover for leaks.

L. Add oil, if necessary, to bring crankcase
up to the proper level.

14. Oil Pump.

a. Description.

The oil pump is See fig. 21 located between
fuel pump and bellhousing on Magneto side of
engine. It is a single stage gear driven type
137 148

147

\; @\\ \\\\&\\\\ I\\\&\ SO

//////, -

g T - A Y7 .

T

operating off camshaft and is attached to
crankcase by cap screws. OQil travels through
the screen (144) which strains out the large
particles, up through pump body (130) to
opening between pump body and crankcase
where it enters drilled passages in the crank--
case. Both drive pinion (134) and idler gear
(141) are keyed to their shafts (132), (139).
Upper drive gear (137) (which meshes with
camshaft is also keyed to shaft.) Oil Pump
screen should be cleaned of sludge and foreign
‘particles whenever oil pan is removed.

b. Disassembly.

Remove five cap screws holding cover (147)
to crankcase and withdraw oil pump assem-
bly out thru hole in crankcase. Drive gear
(137) is pressed onto shaft (132) and may
be removed by driving out pin (188). Re-
move wire (145) and screen (144) to service
lower portion of pump. ' Remove cap screws
holding cover (148) to pump body (130).
Drive shaft with gear (134) may now be re-
moved from pump body. To remove gear
from shaft, remove lock ring (135) with
screwdriver and push shaft out of gear.
Note: Driven shaft (139) and gear (141) are
removed and djsmantled in a like manner.
Caution: All gears are keyed to shafts—be
150 139 148 141 142
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///////////

»

— —
P =
/////////”///////////////////////////// =
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Fig. 21. Cross Section through

633613 0—45——3
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sure not to damage keyways in dismantling;
also'make certain keys are in place when re-
assembling.

¢. Reassembly.
Special Note: If either gears (134) or (141)

-are to be serviced they must be replaced in

pairs. Install gear (141) onto shaft (139)°
and lock in place—install shaft assembly into
pump body. Install gear (184) onto shaft
(132), lock in place and install in pump body.
Replace cover (143) and invert pump body
to install drive gear (137) making certain pin
(1388) is in place. Replace screen over lower
end of pump and wire in place. Note: If
screen (144) is damaged, it should be re-
placed. .

Insert pump assembly thru crankcase open-
ing and install capscrews holding oil pump
in place.

~

15. Timing‘ Gears.

For correct timing of the engine the three

" timing gears must be in their proper places.

The timing gear is accessible with the front
cover removed. The camshaft gear operates
directly off the crankshaft gear and drives
the accessory shaft drive gear. Before in-
stalling the camshaft gear, make certain that
the timing marks are aligned as illustrated in
Fig. 22.

Before meshing the accessory shaft drive

. gear it 'is necessary to turn the crankshaft

until the impulse mark on the flywheel is
aligned with the dead center mark on bell
housing when the No. 1 cylinder is in firing
position. To get the No. 1 cylinder into firing
position turn the engine over until the No. 4
exhaust valve just closes, which will bring

CAMSHAFT GEAR

CRANKSHAFrT GEAR

Fig. 22, Timing Gear Marks

’

|

!

the flywheel markings (Fig. 28) into posi-
tion. After the crankshaft is in position as
described, move the accessory shaft-drive
gear until No. 1 impulse fires; then move
the gear back approximately one quarter
turn and mesh the gears without further
movement. After installation is made, it is
best to check position by removing the No. 1
spark plug and reconnecting the wire. Ground
the plug but do not install it in the cylinder
head. Rotate the flywheel toward impulse

position. The spark plug should fire as the-

flywheel is moved in the direction of rotation
as impulse maik is reached. If the plug does
not fire in this position, the magneto will
have to be rotated on its flange mountings.

Make certain that the magneto flange cap-

screws are tightened securely after the prop-

er setting is reached. If the proper setting

cannot be obtained by flange adjustment,
accessory shaft-gear position will have fo be
reset. !

Fig. 23. Flywheel Timing Marks

The engine front gear cover can be re-
moved, after taking off the cranking jaw and
fan drive pulley. Care should be taken not

20
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. to damage the oil seal when the cover is re-
“moved. In replacing the engine front cover
make certain that the oil seal and gaskets
are in good condition. If damaged in any
way, replace. (See paragraph 20 b.) |

16. Cylinder Sleeves.

/\.

Fig. 24. Installing Cylinder Sleeves

Wet-type cylinder sleeves do not fit as tight-
ly as dry-type sleeves, and can be driven
out by using a block of hard wood and a
hammer. The lower ends of the sleeves fit
into rubber sealing rings. The cylinder block

should be cleaned thoroughly at this point -

and the upper contact point before the
sleeves are inserted. Clean the sleeves thor-
oughly at the contact points and place the
rubber rings in position in the cylinder

‘block, covering them with a thin coat of soft
soap. Set the sleeve in the bore of the cyl-
inder block with seal ring grooves down and
drive the sleeve into position with a hard
wooden block. To avoid damage to the rub-
ber sealing rings, care should be taken to
drive the sleeve down straight into the
block. Carelessness might result in a water
leak in the crankcase. When the cylinder
sleeve is in place the top will project approx-
imately 0.005 inch above the top surface of
the cylinder block. This permits the cylinder
head to clamp the cylinder-head gasket tight-
ly against the top of the sleeve, holding it
in place and sealing it at the upper end.
Because of the removable sleeve construc-
tion of this engine, oversize pistons and
rings are not necessary. When appreciable
wear occurs, new standard-size parts.should
be installed.

17. Cylinder Head.

a. Removal.
Remove the water connections, manifold, cyl-
inder head cover, oil lines, and rocker-arm
mechanism. Disconnect spark-plug wires, car-
buretor and accessories. Withdraw the push
‘rods and remove the cylinder head stud nuts
and lift off the cylinder head. Valve: seat in-
serts are standard for exhaust valve ports
and minimize valve regrinding.

b. Replacing.
Before replacing the cylinder head make cer-
tain that the surfaces of the cylinder block
and head where the gasket rests are abso-
lutely clean. It is important to tighten the
cylinder head securely whenever it is re-
placed. This must be done carefully to pre-
vent damage to the copper-asbestos gasket

Fig. 25. Cylinder Head Stud Nut Tightening Sequence

21



PAR. 18-19 .

POWER UNIT PE-74-( )

T™ 11-909

between the cylinder head and the cylinder
block. When installing the cylinder-head gas-
ket place it on the cylinder block with the
beaded side up. For correct sequence in
tightening cylinder head stud nuts, refer to
Fig. 25. The cylinder-head stud nuts which
are tightened when the engine is cold must
be retightened when the engine is hot.

18. Piston Assemblies.
Piston Rings:

Total required ...........coiiiiiiiiniieinnnnnn 4
Compression ...........cevevevranccncarsnnces 3
Oil control ........civeiiiinennneencecanennns 1
Width, compression ..........cicveiieneans 682"
Width, oil control .............ccevtiiian.... %e”
Gap, compression ............... 0.010” to 0.020”
" Gap, oil control ................. 0.010” to 0.018”
Piston clearance ............c0.. 0.0056” to 0.007”
Piston Pin:
Length .....cciiiiiiiiiiiiiinnieniinenanns 43"
Diameter .......c.ivviiiiiiicnnisrnncnns 1.500”
Clearance in bushing .......... 0.0007” to 0.0012”

Fig. 26. Checking Piston Ring Fit to Piston

To fit the piston to the connecting rod, place
the rod in the piston and slide the piston pin
through the bushings. Tighten the clamp bolt
in the connecting rod securely and lock in
place. Fit the piston rings in the bore and
assemble to the piston, making certain that
the rings are free in the grooves and that

Fig. 27. Checking Piston Clearance in Cylinder

the gaps are staggered. Oil the piston before
replacing in engine. Pistons are numbered
and should be reassembled into correct cyl-
inders. (No. 1 starts at the front of the
engine.)

Fig. 28. Checking Piston Ring Clearance
in Cylinder
19. Connecting Rods.

Connecting rod length, center to center........ 121"
Crank pin diameter ........co00eiveenecnens 2.876”
Bearing length, total ..................000. 2.075”
Bearing running clearance ......... 0.002” to 0.003”
Bearing end clearance ............. 0.012” to 0.020”
Bolts, size (special) .........cccvccuann %¢” x 3%46”

The connecting rod bearings are of the
babbitt-lined, steel-backed, precision type.

"They are not adjustable, and when clear-

ance becomes excessive replacement is neces-
sary. The connecting rods should be free
from twist and parallel with the pistons. The
connecting rods and caps are numbered with
the number of the cylinder bore. Make cer-
tain that the proper cap is fitted to each rod
and also that numbers correspond. No. 1
starts at the front of the engine. Place the
numbered side away from the camshaft.
When installing bearings be sure that the
bearing backs and rod surfaces are abso-
lutely clean, smooth, and free from oil. The
bearings.have a nib engaging a milled notch
in rod and cap. Do not scrape the shell bear-
ings and do not file the connecting rod nor
the connecting rod cap-parting faces. Install
the cap and turn the nuts down tightly, turn-
ing the engine over by hand to make sure
that cap does not bind on the crank pin. Ad-
justment is correct when the nuts are tight

22
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and when the crankshaft may be rotated by
hand with the starting crank. Replace all
cotter pins and locking wires.

20. Crankshaft.

The crankshaft.is drilled for pressure lubri-
cation of the connecting rod and main bear-
ings. Each bearing cap bears a number,
which corresponds to a number stamped on
the side of the crankcase.
a. Removal.
To remove crankshaft from engire it is nec-
essary to remove entire crankcase assembly
from base. The shaft is then easily removed.
Remove bolts from flywheel and remove fly-
wheel and bell housing. Remove engine frant
gear cover. Remove rear oil retainer as-
sembly and disconnect connecting rods. Re-
move main bearing caps. The crankshaft can
now be lifted out of the crankcase
b. Replacing.

Before replacing the crankshaft be sure that
the bearing caps, bearings, crankshaft jour-
nals and crankcase are all clean and abso-
lutely dry, and oil the bearing surfaces.

(1) The front oil seal is located in the engine
front gear cover with lip pointing inward,
toward engine. Installation should be made
by aid of a thin metal sleeve inserted inside
of the seal. Slip the seal and sleeve over the
crankshaft and remove the sleeve, making
certain that the seal is not scratched or
marred, The sleeve can be made of shim
stock that can be bent into position. The rear
oil seal is of the split type. To replace this
the rear main bearing cap and rear oil re-
tainer must be removed. If oil leaks behind
the flywheel,. check the fit of the welch plug
at the rear of camshaft, replace the felt oil
seal, and check the rear main bearing for
excessive wear. ,

(2) The bearings are not adjustable. When
clearance becomes excessive, replacement is
necessary. The end thrust of the crankshaft
. is taken up by thrust washers on. either side
of the rear main bearing. The correct end
clearance should be maintained from 0.002
inch to 0.012 inch. Bearings may be replaced
without removing the crankshaft. To remove
the upper half of the bearing shell, insert
. in the crankshaft-journal oil hole a cotter pin,

s

or its equivalent, which has had its rounded
head flattened to form a T. Then rotate the
crankshaft to push out the bearing liner. The
cap and bore are milled to receive a projec-
tion on the back of the bearing liner. The
projection end is removed first. When re-
placing, rotate the shaft, and see that the
projection end enters last. 'I\he bearing backs,
crankcase bore, and cap bore should be ab-
solutely clean and dry before the shells are
replaced

21. Camshoft.

Bearings, number ............ciiiiitieriinnennn 3
Bearing material
Bearing journal diameter, front and center. .. .2.260"

Bearing journal diameter, rear .............. 2.250”
Running clearance ................. 0.002” to 0.004”
Bearing length, front and center ................ 3"
Bearing length, rear ............. ... ... ..., 2"
Thrust plate material ..................... Bronze
End clearance ...q¢....ccviiiiinnn.. 0.005” to 0.049”
Service bushings .................. Reamed to size
Camshaft drive .................. ... Helical gear
Number of teeth in gear ....................... 72

The camshaft rests in three bearings,
reamed to size. To replace it, press these
bearings into position. Make certain that oil
holes are lined up with the holes in.the crank-
case. For sizes and running clearance, refer
to the table above.

In order to complete the assembly of the
camshaft, put the thrust plate onto the shaft,
put the key into the shaft, and press the gear
(72 teeth) on the shaft. Put on the lock-
washer and the nut. The camshaft assembly
is attached to the motor block with two cap-
screws (%4 inch by %; inch) with lockwash-
ers accessible through holes in the flange of
the gear. After assembly, the.camshaft is
put into place in the engine. To install the
capscrew, it is necessary to rotate the gear
slightly, either forward or backward.

The drilled holes in the camshaft center
bearing journal supply metered oil to the
valve rocker mechanism. Valve tappets may
be removed and replaced when camshaft is
removed.

When installing the camshaft make cer-
tain that the marked teeth on the gear mesh
with the marked teeth on the crankshaft
gear. (See Fig. 22.)

-
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'22. Valves.
Valve seat, width .............cciiiiiiinianns 382"
Valve seat, angle ........cocvivvvvvennnnennen 45°
Valve seat, insert ................... Exhaust only
Valve stem guides (replaceable) ........ Grey iron
Valve stem, diameter ...................... 0.434" -
Valve stem clearance in guide 0.015"HOT
(intake) ..........0vvnnn. Ceeees 0.0025” to 0.004”
Valve stem clearance in guide
(exhaust) .....ccocveieinnnnnnns 0.0045” to 0.006”
Valve clearance, hot .............cccvuueens 0.016”
Valve ‘clearance, cold ..........ccoceveunnen 0.018”
Rocker arm shaft, diameter ........0.998” to 0.999”
Rocker arm bushing, diameter ..... 1.001" to 1.0015” _
a. Intake Valves.
Head diameter ..........ccoiiierrvnnnenennns 1%”
Port diameter ...............coiiiiiiiinnen 146"
Valve opens .............. 5° after top dead center ‘
Valve closes .......... 41° after bottom dead center
b. Exhaust Valves.
Head diameter ............ccvveveenans e 134"
Port diameter ......... rerebessesereeaesan 11144"
Valve opens ..... ...42.6° beforg bottom dead center
Valve closes ............. 8.6° after top dead center

Valve stem guides are furnished as serv-
ice parts but are not reamed to size. It is
le—TOP DEAD CENTER

Fig. 29. Valve Timing Diagram

necessary to press them info place and ream
them. After new valve guides are installed
it is necessary to recut the valve seats.
When service inserts are to be installed,
it is necessary in most cases to use oversize

24

Fig. 30. Valve Operating Mechanism

inserts and to remachine the insert seat for
a true fit. Allow approximately from 0.004
to 0.005 inch for press fit of insert. Do not

. drive the insert into place, as this will in-

variably cause trouble. A recommended prac-
tice is' to pack the inserts in dry ice for ap-
proximately ten minutes before dropping
them into position. Pliers should be used
for handling. After the inserts reach atmos-
pheric temperature, make certain that they
are seated squarely. If a furling tool is
available, it should be used. It is unnecessary
to peen the head, since this does not insure a
tight fit. Extreme care should be given in
making this replacement. Rocker arms can
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Fig. 31. Adjusting Valve Clearance

be removed, as outlined for the cylinder head.
Recheck valve tappet settings, after remov-
ing the rocker mechanism or head. Push rods
are of tubular steel. Tappets are fitted into
the crankcase, and are removable from the
bottom after removing the camshaft. Lu-
brication to tappets is by splash and by re-
turning oil from the rocker mechanism.

¢. Valve Adjustment.

Before adjusting valve clearance, the engine
should be thoroughly warmed up to operating
temperature to normalize the expansion of
the various operating parts. This is very
important because, during the warm wup
period, the valve clearance may vary consid-
erably. After normal operating tempera-
tures are obtained proceed as follows. (En-
gine should be idling slowly during this op-
eration.)

(1) Remove cylinder head cover, being care-
ful not to damage gasket between cover and
cylinder head.

11l. MAINTENANCE

(2) Loosen rocker arm lock nut and insert °

a 0.015 in. feeler gauge between rocker arm
and valve. Turn rocker arm screw until prop-
er clearance is obtained.

(3) Without further movement of screw
tighten lock nut securely. '

(4) Recheck clearance with feeler gauge.

25

23. Engine and Alternator Alignment.

The engine and alternator are aligned accu-
rately on the bedplate by means of shims un-
der the alternator. When the alternator is
removed, the shims must be marked so that
they can be replaced in the original manner.
Alignment is maintained by dowels in the
engine base and the alternator feet. These
dowels must be removed before attempting
to remove the engine or the alternator, and
they must be replaced upon reassembly.

The engine and alternator are connected by
full metallic coupling. In aligning, the alter-
nator shaft is brought within 0.003 inch of
concentricity with the inner bore of the en-
gine flywheel, with the sub-base level and
free of strains. When installing the com-
pletely assembled unit in a truck or on a
floor, shims must be placed around each foun-
dation bolt so that when the foundation boits
are tightened the bedplate will not be dis-
torted.

24, Power Take Off.

The only field service required for the cou-
pling is that involving the occasional replace-
ment of disks. If the alignment is main-
tained and the nuts on the coupling bolts
kept tight, there will be practically no serv-
ice replacement of these items. The method
of removal of disks for service is obvious
upon examination of the coupling.

25. Trouble and Possible Causes.

a. Engihe Hard to Start.

(1) Battery:
(a) Battery not fully charged.
(b) Loose battery terminals.
(¢) Electrolyte low.

(2) Magneto:
(a) Worn brushes.
(b) Oil or water soaked.
(¢) Coil damaged.
(d) Brushes sticking.
(e) Magnets weak.
(f) Condenser faulty.
(g) Points worn or pitted.
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(h) Points sticking.

(3)

(a)
. (b)
(c)
(d)
(e)
(f)
(2)
(h)

(4)

(a)
(b)

(c)
(d)

(e)

(f)
(2)
(h)
(i)
6))

Fuel system:

No fuel in tank.

Fuel flow obstructed.

Air vent in fuel tank filler cap clogged.
Fuel pump filter clogged.

Too much fuel. Carburetor flooded.
Water in fuel supply.

Improper fuel mixture.

Valves and jets clogged with gum from
fuel. '
Miscellaneous:

Loose or defective wiring.

Spark plugs cracked or shorted by ex-
ternal dirt.

Spark plugs fouled.

Cables connected to wrong plugs or
coated with paint.

Throttle or governor valves loose on
shafts. .

Intake manifolds or gaskets leaking.
Valves not seating properly.

Improper timing of ignition or valves.
Improper tappet clearance.

Muffler clogged.

b. Faulty Carburetion.
See paragraph 32.

(2)
(3)
4)

(5)

d.

(1)
(2)
(3)
(4)
(5)

c. Excessive Smoke from Exhaust.

1)

Too much oil in crankcase. .
Carburetor needle valve open too far.
Carburetor float sticking or leaking.
Lubricating oil too thin to seal piston
rings. _

Worn bearings, rings, cylinders and valve
guides.

Explosion in Muffler.
Spark retarded.
Weak spark.
Valves not seating or out of time.
Exhaust valves warped.
Missing on one or more cylinders.

e. Engine Overheating.

(1)
(2)
(3)
4)
(6)

(6)
(N

Lack of water.

Fan belt slipping.
Water hose obstructed.
Water hose collapsing.

Carburetor choke control partially
pulled out.

Improper fuel mixture.

Radiator clogged.

26

(8) Cylinders limed.

(9) Improper ignition timing.
(10) Valves leaking.

(11) Oil badly diluted.

(12) Lack of ail. '

f.
0))
(2)
(3)

@)
(5)
(6)
(7
(8)
9

(10)
(11)
(12)

g.
(1)

(2)
(3)
4)
(5)
(6)
(7
(8)
(9
(10)
(11)
(12)
(13)

h.
1)
(2)

(3)
(4)
(5)
(6)
(7
(8)
(9
(10)
(11)

Engine Lacks Power.

Valves warped or sticking.

Valve seats worn. '

Cylinders or pistons badly worn or
scored. :

Piston rings weak or worn.

Piston rings sticking.

Improper fuel mixture.

Improper timing of ignition or valves.
Muffler clogged.

Governor or throttle levers loose on
shafts.

Oil badly diluted.

Air cleaner requires cleaning.

Fuel not suited to engine. Octane rating
too low.

Engine Knocks.

Excessive carbon deposits in combus-
tion chambers.

Loose main bearing. .

Loose connecting rod bearing.

Valve tappet clearances too great.
Valve not free in guides.

Worn pistons, piston pjns or cylinders.
Engine overheated.

Tight pistons or pins.

Loose flywheel.

Lack of oil or water.

Worn timing gears.

Spark advanced too much.

Fuel not suited to engine. Octane rating
too low.

Engine Missing.

Spark plugs fouled.

Spark plugs cracked or shorted by ex-
ternal dirt, or moisture.

Improper spark plug gap.

Defective wiring.

Ignition breaker points sticking.
Improper breaker point gap.
Faulty condenser.

Cylinder-head gasket leaking.
Intake manifold or gaskets leaking.
Valves warped or broken.

Valves or tappets sticking.
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(12) Valve tappets improperly adjusted.
(13) Valve springs weak or broken.
(14) Dirtor water in fuel system.

i. Explosion in Carburetor or Intake Man-
ifold.
(1) Fuel mixture too lean. See carburetor
instructions herein.
(2) Valves or tappets sticking.
(3) Intake valve springs weak or broken.
(4) Intake valves warped or broken.
-(5) Intake tappets set too close.
(6) Incorrect timing of ignition or valves.
(7) Intake manifold or gaskets leaking.
(8) Cylinder head gasket leaking.

j. Poor Compression.

(1) Valves not seating properly.

(2) Valves or tappets sticking.

(3) Valve tappets set too close.

(4) Valves incorrectly timed.

(5) Weak valve springs.

(6) Piston rings sticking, weak or worn.

(7) Loose or cracked spark plugs.

(8) Cylinder head gasket leaking.

(9) Oil too thin to seal piston rings.
(10) Scored or worn pistons or cylinders.

26. Magneto.

ROTATION ..i.iiieverennnoccnccananes .Clockwise
SPARK ...iivviiinerrnnnoecssncanssocannas Fixed
COUPLING ..ivvviirnnnrencnnecnannnaans 1CA2A2
SETTING ...vvviirerecnneeerennneneeancanass 33°

The magneto, which produces an ignition
spark only at certain definite points in the
rotation of the magnet rotor @ (see Figs.
32 and 33), must be connected to the engine
in such a manner that the spark is available
always at the instant when required in the
cylinder, i.e., about top dead center of com-
pression stroke, with magneto set in retard
position. The proper operating results are ob-
tained by timing the engine and the magneto
as follows (see Figs. 32 and 33). It is un-
necessary to remove the distributor plate for
this purpose.

a. How to Time the Magneto.
Reimove the cap @9 from radio shield cover
(refer to Figs. 32 and 33). To prevent
the engagement of coupling weights, rotate
the impulse coupling (® in the opposite di-

rection to which magneto is to be driven,
passing through the “contacts open” point
to a position slightly beyond the point where
the contacts close. Then rotate coupling
® in correct direction of rotation, until
contacts are just separating. With
piston of No. 1 cylinder in firing position of
compression stroke, both the engine and the
magneto are in their correct relation for fir-
ing. Connect magneto drive to engine. The
arrow visible through the observation cover
of the radio shield @ and window
@  of the distributor plate @ points to
the cable outlet which is to be connected to
No. 1 cylinder (that nearest the radiator).
Complete the installation by connecting the
remaining cables of the magneto to the spark
plugs in the proper firing order (1-2-4-3)’. The
firing sequence of the distributor, or high-
tension end of the magneto, follows the op-
posite direction of rotation from that indi-
cated by the arrow on the magnéto nameplate,
and must be taken into consideration when
cables are connected to spark plugs. Replace
the cap.

b. Trouble Shooting.

In case of defective ignition, it must first be
determined whether the fault is in'the mag-
neto, or, as is more probable, elsewhere. Gen-
erally, when only one cylinder misfires, the
fault is in the spark plug.

c. Plug Gap.
The distance between the electrodes of the
spark plug varies according to the individu-
ality of the engine, but, normally, this dis-
tance should not be less than 0.025 inch. On
the other hand, too wide a gap increases the
electrical resistance and interferes with tha
operation of the engine at low speed. Diffi-
culty in starting an engine, and missing at
low speed, are very often caused by the spark
plug gaps being too wide, and as the spark
will have a tendency to burn the electrodes
and thereby gradually increase the gap, it is
especially important that the plugs be exam-
ined occasionally to see that the gap is not
too great; any difficulty of this nature may
be overcome readily by readjusting the elec-

- trodes.
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Fig. 32. Longitudinal Section through Magneto

'd. Plug Short-circuited.
This is usually caused by a cracked or porous
insulator, or by fouling of the electrodes or
insulator. Any of these conditions cause mis-
firing by permitting the current to stray from
its intended path.

e. Cables.
Misfiring of one cylinder, either continuous
or intermittent, may be caused by a chafed
or broken cable or a loose cable connection.

The metal terminals of the cables must not

come into contact with any metal parts of
the engine or the magneto, except those des
ignated in the instructions. = . . :

f. Irregular Firing. ,
If the cables and plugs are in good condition
and yet the ignition is irregular, the trouble
is probably with the magneto, and the in-
terrupter assembly @ (see Fig. 83) should
be carefully examined. It should be seen that
the interrupter lever @ moves freely and

contacts are clean and in correct align-

ment. (See paragraph 26h)

g. 'Damaged Insulating Parts.

As it sometimes happens that distributor
plate and control arm cap parts of the mag-
neto are damaged through accident or care-
lessness, these parts should also be carefully
examined for possible disarrangement or
damage which might permit leakage of cur-
rent. '

h. Interrupter.
The interrupter contacts should be ad-
justed to an opening of from 0.014 inch to
0.016 inch when the interrupter lever
fiber bumper rests on the top of the cam
@®. This is done by means of the adjustable
contact bracket which can be shifted by
an eccentric screw until the correct opening
has been reached. After adjustment, the
bracket must be secured by means of
its fastening' screws. Contact points
must be free from oil or grease and be in
proper alignment, so that the full surfaces
of both contacts meet squarely. Pitted con-
tacts @ can be either filed flat or cleaned
on a suitable stone. When point renewal be-
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Fig. 33; Cross Sections through Magneto

comes necessary, always replace both inter-
rupter lever and contact bracket at the same
time. '

i. Impulse Coupling

(1) General

The ICA series of impulse coupling em-
ploys sliding L shaped weights and a coil
type spring which absorbs the shock after
impulsing. The cushioned action of the cou-
pling minimizes the wear to both coupling
and magneto parts and reduces the metallic
click produced with previous designs. There-
fore, the absence of this pronounced clicking
noise at each impulse, common with previous
designs, does not indicate a weak spring or
improper coupling operation. The vertical
movement of the sliding L shaped weights is
guided by the ears of the impulse member
hub which engages the housing into which
are assembled the spiral spring and cam. The
coupling is released by the arrester plate
mounted at the -shaft end of the magneto
frame.

(2) Removing the Coupling

When disassembling the coupling to check
parts for wear or damage, puller ST 413 is
recommended to remove the coupling hub
from the magneto shaft—see Fig. 34. Dam-

~
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aged or worn parts must be replaced.

(3) Reassembling the coupling (see Figure
35).

Reassemble pins (@ and spiral spring
with felt wick @ to coupling housing @.
Pins ® must rest against groove (® in
housing channel.

With ear ® of coupling hub facing you,
locate weights (? in elongated hub slots.

IMPORTANT: When the coupling is be-

Fig. 34. Removing Impulse Coupling
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ARRESTOR PLATE

BELOW SHOWING LAG
DEGREE MARKS

Fig. 35. Component Parts of Impulse Coupling

ing assembled, letter “C” stamped on weights

@ must be face up.

Place cam on coupling hub with letter
“C” facing upward. Engage ear ® of cou-
pling hub ® between pins (@ in housing
@ and mesh the two assemblies.

(4) Installing the Coupling on a Magneto

NOTE: To provide accurate setting of the
coupling retard, marks spaced 5° apart have
been placed adjacent to the upper left-hand
slot of arrester plate.

When heavy center mark lines up with
fastening hole in magneto housing automatic
retard or lag angle of coupling is approxi-
mately 30°.

Turning the arrester plate in a clockwise

_ direction increases the automatic retard or

v\

lag angle and turning it in a counter-clock-
wise direction decreases the automatic retard
or lag angle.

Retards of from 10° to 50° are obtained
by moving the arrester plate as outlined
above.

Fasten the arrester plate %o the magneto
frame. Adjust plate to required retard and
securely fasten in place. .

Locate impulse member assembly on mag-

neto drive shaft and fasten in place with
rotor shaft nut and lock washer. NOTE:
Hub ® of the impulse member assembly is
provided with two keyways—one for clock-
wise rotation marked “C,” the other for anti-
clockwise rotation marked “A.” Be sure to
use keyway marked “C.”

j. Spark Plugs.
Remove the spark plugs every 200 to 300
working hours, or oftener if necessary, for
cleaning and checking the gaps between elec-
trodes. A gap of from 0.025 inch to 0.030 inch

Fig. 36. Adjusting Spark Plug Gap

should be maintained at all times. When mak-
ing this adjustment, always bend the outer
electrode. Never bend the center electrode,
as this will damage the insulator. If the gap
between electrodes is too great, because of
improper setting or burning off of the ends,
the engine will misfire and be hard to start,
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and may produce radio interference.

The recommended method of -cleaning
spark plugs is by sand-blasting. Never scrape
or clean the insulator with anything that
will scratch the porcelain, because scratched
porcelain allows carbon and dirt to accumu-
late much faster.

TRRMINAL CONNECTION

INSULATOR

I
SHIELD
PLATE

SPARK PLUO

SPARK PLUO
GASKET

SHIELD STUD

o — |

TBRMINAL
EXTENSION

10017I0M CABLE
WIRE CLANP

Fig. 37. lgnifion Radio Shielding

k. Spark Plug Cables.
If the spark plug cables are removed for any

TERMINAL STUD

NUT (§ THK)-——

reason, mark or tag the number of each cable
with reference to the magneto distributor
c¢ap. The wiring diagram in the appendix
shows correct wiring. ’

27. Cranking Motor.

a. General

The cranking motor is a six brush, six pole
unit with the armature supported by a cast
bronze bushing at the drive end, and at the
commutator end, and a middle bearing assem-
bly with cast bronze bushing.

b. Detailed Description

The cranking motor consists of a commu-
tator end frame assembly, field frame assem-
bly, armature, Bendix drive component parts
and drive housing.

(1) Commutator End Frame Assembly

The commutator end frame assembly con-
gists of an end frame brush holders, brush
springs, and brushes. The brushes are
placed 60° apart. Three of the brushes are
grounded, ‘the other three brushes are insu-
lated and are connected by leads to the field

LOCKWASHER— — — ———=

NUT ( THK)—--~—
PLAIN WASHER——
INSULATION WASHER (} 0.D)

:‘:v"é‘: T;::;T'_': INSULATION WASHER (0.0 DRIVE HOUSING
scagw___..___} WOODRUFF KEY

BUSHING

ASHER
BRUSH————~— - w
SPRING—————=
SCREW-~ —
LOCKWASHER-—— -
it

PLUG————————
BUSHING—————~— 1 %
WASHER— —————1| = N BENDIX DRIVE
GCOMM. END FRAME — —, CONSISTING OF:
LOGKWASHER——— GEAR 8 SHAFT ASSEM.
SCREW—— ———— L\ PO SCREW
ARMATURE = ——~———— susHing—————/ /NN \--m-mm—-——— SLEEVE
FIELD COIL ASSEM.—~— BEARING PLATE— [/ / = AR\ ‘“-r————e—— SPRING
(LEFT OF TERMINAL VIEWING 0.E) SCREW————— { ________ SCREW
e O AN e ot LOCKWASHER——] / \ b=———-— LOCKWASHER
ms SHOE——— == SCREW—————1/ = e HEAD
SCREW ——— —————— LOCKWASHER——

Fig. 38.
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coils. Current from the battery enters the
terminal passes through the field coils and
brushes into the armature, from the arma-
ture through other brushes, then through
ground back to the battery. Springs hold
the brushes against the armature commuta-
tor with the proper tension to provide good
contact. A cover band on the field frame
assembly covers windows in the frame and
can be removed so that the condition of the
brushes and commutator may be noted.

(2) Field Frame Assembly

The field frame assembly consists of six
field coils, assembled to the field by pole shoes
and pole shoe screws. The terminal is mount-
ed on the frame and is connected to the field
coils.

(3) Armature

The armature consists of a shaft on which
lamination is pressed. The lamination is later-
ally slotted and into the slots are assembled
the armature windings. The windings are
connected to the commutator segments so
that current from the brushes can be fed info
the winding and back out again.

c. épeciﬁcations

Clockwise rotation viewing drive end.

Brush spring tension—36-40 ounces.

No load—80 amperes at 11.2 volts at 4500
r.p.m.

Lock test—32 Ib. ft. at 670 amperes at 5.35
volts.

d. Operational Maintenance Checks

Operational maintenance checks may be
defined as the checks which may be made
during the operation of the equipment. These
checks give the operator some idea as to the
condition of the cranking motor so that if
some abnormal condition of operation is
noted, corrections may be made before com-
plete failure of the unit takes place, with a
consequent failure to start the engine. Dur-
ing starting, the action of the cranking motor

should be noted. The cranking motor should

take hold promptly and spin the engine at
normal cranking speeds. After the engine
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starts and the cranking motor switch is open-
ed, the cranking motor should stop operating.
If the cranking motor cranks the engine
slowly or not at all, the equipment should
be checked. Failure to crank normally can
be due to a low battery, defective battery
cables, poor connections in the cranking
motor to battery circuit (including switch) -
defective cranking motor, low temperatures,
or various conditions in the engine.

CAUTION: The cranking motor must
never be used for more than 30 seconds at
any one time without a pause of several
minutes to wait until the cranking motor cools
off. Failure to observe this rule may result
in complete failure of the cranking motor.

e. Inspection Checks

Inspection checks include a periodic investi-
gation every 100 hours of operation, of the
condition of the battery, battery cables and
connections, cranking motor switch, commu-
tator, brushes, lead connections and mount-
ing. Place a few drops of OE 10 (light en-
gine oil) in the hinge cap oilers.

(1) Battery
The condition of charge of the battery
should be noted as outlined in paragraph 30.

(2) Commutator

The armature commutator may be ob-
served by removing the cranking motor cover
band. It should be clean, not out of round
or excessively worn, without high mica or
burned bars. Armature leads must be prop-
erly connected to the commutator riser bars.
Failure to meet these specifications requires
that the armature be removed and the commu-
tator serviced as outlined in paragraph 26k.

(3) Brushes

The brushes must be making good contact
with the commutator and must not be worn
any shorter than 5/16 inch (from an original
length of 1/2 inch). If worn down to, or al-
most to, this length, replace. B

(4) Lead Connections

Lead connections must be tight and in good
condition.
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(5) Mounting
Mounting bolts must be tight.

(6) Drive Assembly

The drive assembly cannot be observed
with the cranking motor mounted on the en-
gine, but its action can be noted by observing
the operation of the cranking motor as out-
lined in paragraph d.

f. Periodic Disassembly

At periodic intervals of 600 hours of opera-
tion, the cranking motor should be removed
from the engine, disassembled and all parts
cleaned and inspected as outlined in para-
graphs 27g to 27k. This guards against fail-
ure of the equipment at some critical instant
and must be considered as an important part
of the preventive maintenance routine.

g. Disassembly Into Main Sub-Assemblies

(1) Detach Commufator End Frame

Detach commutator end frame by removing
cover band, removing three brush screws and
lock washers so field coil 1eads may be detach-
ed and then removing six commutator end
frame attaching screws and lock washers. It
may be necessary to tap the commutator end
frame lightly with a soft hammer to loosen
it. Remove thrust washer from armature
shaft.

(2) Detach Drive Housing

Remove six attaching screws and lock
washers. Tap drive housing and armature
away from field frame with a soft hammer.
Remove the two screws and lock washers
holding the middle bearing in place. The drive
housing is now free to be removed. Note

space washer at end of shaft.

(3) Disassemble Bendix Drive

Bendix drive may be removed from arma-
ture shaft by bending down tang of lock wash-
er and unscrewing Bendix drive head attach-
ing screw. Bendix drive assembly will slip
off shaft. Remove woodruff key from shaft.
Slip middle bearing assembly off shaft. Ben-
dix drive may be further disassembled by
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removing other drive spring attaching screw
after bending down tang of lock washer.

h. Disassembly of Commutator End
Frame

(1) Detach Brushes

Remove three brush attaching screws and
lock washers so the six brushes may be de-
tached. Three screws were removed when
the field leads were disconnected to remove
commutator end frame.

(2) Detach Brush Springs

Detach brush springs by catching straight
section of springs with pliers and lifting off.

l

(3) Remove Bushing

The end plug may be pressed out and the
bushing replaced if necessary.

i. Disassembled Field Frame Assembly
(1) Unsolder Field Coils from Terminal Stud

(2) Remove Field Coils from Frame

Remove field coils from field frame by re-
moving 12 pole shoe screws, six pole shoes
and coils. Be careful with coils to avoid
bending lead connections or damaging insula-
tion. Take off insulating strip under coil
connections.

(3) Remove Terminal Stud

From terminal stud, remove nut, lock
washer, nut, lock washer, washer, and in-
sulating washer. Remove terminal stud from
field frame and slip three bushings and in-
sulating washer off stud.

j. Disassemble Magnetic Switch

The only serviceable part of the magnetic
switch is one each nut and lock washer, on
each of the three terminals. The magnetic
switch is the base mounted type and acts to
close the cranking motor circuit when its
windings are energized.
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k. Inspection and Repair of Parts
(1) General

After disassembly, all parts should be
cleaned, examined, and defective parts re-
placed. The procedure of cleaning, inspect-
ing, and repairing of parts is given in the fol-
lowing paragraphs.

(2) Armature

Do not clean the armature by any degreas-
ing method, since this would damage the in-
sulation and might ruin the armature. Wipe
with a clean cloth slightly dampened with
carbon tetrachloride or similar solvent. If the
commutator is worn, dirty, rough, out of

_g'— COMMUTATOR

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

Mlclé g%% ;SEGMENTS% %% %“lOA
WRONG WAY

RIGHT WAY

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

UNDERCUTTING MICA
Fig. 39. Undercutting Mica

round, has high mica, filled slots, burned
spots, place the armature in a lathe and turn
down the commutator. Make cut no deeper
than necessary. Minimum diameter of com-
mutator should be 1.5625 in. (original 1-11/16
in.). If it is necessary to turn commutator
down below this diameter, discard armature.
Undercut mica 1/32 inch (Fig. 39). Arma-
ture may be checked for ground, open, or
short circuit as follows:

(a) Ground

Check with test lamp and test points from
the commutator to the armature shaft or lam-
ination. If the lamp lights, indicating ground,
and if the ground is not readily apparent and
repairable, the armature must be replaced.

(b) Open

An open circuited armature is often easy
to detect, since this condition produces badly

_%——GOMMUTATOR
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Fig. 40. Checking Armature on Growler

burned commutator bars. The open will
usually be found at the commutator riser bars
and is often a result of excessively long

. cranking periods which overheat the units

and cause the connections to become bad.
Thrown solder is evidence of this condition.
Repair is made by resoldering leads in riser
bars (rosin flux) and turning down commu-
tator.

’

(¢) Short

A shorted armature may be detected on a
growler. The growler is a strong electromag-
net connected to a source of alternating cur-
rent. When a shorted armature is placed on
the growler and a hacksaw blade held above
the shorted coils in the armature, the blade

will be alternately attracted to and repelled -

from the armature, causing the blade to buzz
against the armature. Before discarding an
armature testing shorted, inspect the com-
mutator slots carefully, since copper or brush
dust sometimes collects in the slots and shorts
adjacent bars.

' (3) Fields

The fields should not be cleaned by any de-
greasing method, since this would damage
the insulation and might ruin the windings.
Clean by wiping with a clean, dry cloth. Be
careful in handling the windings to avoid
breaking or weakening the connecting straps
between windings. If the field insulation is

P [}
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charred or chaffed so that the windings are
exposed, it is sometimes possible to rewrap
them with insulating tape and paint them

CORRECT TENSION }:::::::'::
36 TO 40 OUNCES

Fig. 41. Checking Brush Spring Tension

with insulating compound. It must be re-
membered that if the wrapping is done care-
lessly so the insulation bulks up too large,
it will be impossible to reassemble the coils
under the pole shoes. All soldered connec-
tions should be made with rosin flux solder.

(4) Brushes

If the brushes are worn down to 5/16 inch
(original length 1/2 in.), replace. Make sure
that the pigtail leads are tight in the brushes
and that the clips are fastened well to the
leads.

(5) Brush Springs

The brush springs should have sufficient
tension to provide the proper pressure be-
tween the brushes and commutator after the
unit is assembled. This may be checked by
placing the armature and commutator and
frame together in their normal operating po-
sition and then placing the brushes in their

633613 0—45———4

holders with the springs in place so that the
tension of the brushes against the commuta-
tor can be measured with a spring gauge.
Replace springs if the tension is not correct.

(6) Bushings

If the bushings are worn, they should be
replaced. Wear will not be even, but on the
side which sustains the greatest thrust during
cranking.

(7) Brush Holders

If the brush holders, spring pins, insulators,
washers, etc., are warped, cracked, burned or
otherwise damaged, replace commutator end
frame. This is a riveted construction and in-
dividual parts cannot be replaced in the field.

1. Assembly Procedure
(1) Assemble Field Frame Assembly

(a) Place field coils in position in frame
with pole shoes with insulating strip to pro-
tect connections. Insert pole shoe spreader,
tighten, and with pole shoe screw-driver,
tighten pole shoe screws.

(b) Place insulating washer and three
bushings on terminal stud, insert stud
through hole in field frame. Place in order
on stud, insulating washer, flat washer, lock
washer, nut, lock washer and nut.

(¢) Solder coil leads to terminal stud.

(2) Assemble Commutator End Frame As-
sembly

(a) Install new bushing if necessary and
ream to size. Install end plug.

(b) Install brush springs and put six
brushes in holders and attach three ground-
ed brush leads with screws and lock washers
to brush holders. Other three brush leads
will be attached during final assembly of unit.

(3) Assemble Cranking Motor

(a) Slip middle bearing assembly on ar-
mature shaft. Put woodruff key in place on
armature shaft, install drive head of Bendix
drive. Slip drive spring and remainder of
Bendix assembly on shaft and secure by run-
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ning down the Bendix drive spring screws.
Use new lockwashers and place with bent
lip in gap in drive spring eye. Bend tangs
up against a flat side of screw head.

(b) Install space washer and drive hous-

ing and attach to middle bearing assembly by
two screws and lock washers. Attach the
field frame assembly to the drive housing with
the six screws and lock washers.

(¢) Attach commutator end frame. Place
thrust washer on armature shaft, cock
brushes in their holders and slip commutator
end assembly into place on field frame. Se-
cure with six attaching screws and lock wash-
ers. Attach three field coil leads to brush
holders (attaching brush lead clips at same
time) with three screws and lock washers.
Put cover band in position and secure with
cover band screw and nut.

m. Cranking Motor Checks
(1) No Load Test

Connect the cranking motor in series with
a battery of the specified voltage and an
ammeter capable of reading several hundred
amperes. If an r.p.m. indicator is available,
read the armature r.p.m. as well as the cur-
rent draw with the unit running free speed
or no load.

( 2) Torque Test

Torque testing equipment is required for
conducting a stall torque test of the cranking
motor. The torque developed, current draw,
and voltage are checked together.

(8) Interpretation of No Load and Torque
Tests

(a) Rated torque, current draw, and no
load speed indicates normal condition of the
cranking motor.

(b) Low free speed and high current draw
with low developed torque may result from:

Tight, dirty, worn bearings, loose field poles
which cause armature to drag.

Grounded armature or field. Check by rais-
ing brushes from armature commutator and
testing with test lamp and points from crank-
ing motor terminal to frame and frbm com-
mutator to frame. If the lamp lights, a
ground exists.

Shorted armature.
growler.

Check armature on

(c) Failure to operate with high current

"draw:
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Direct ground in switch, at terminal or .
brushes.

Frozen shaft bearings which prevent arma-
ture from turning.

(d) Failure to operate with no current
draw:

Open field circuit. Trace with test lamp
and points.

Open armature coils.

Broken or weakened brush springs, worn
brushes, high commutator mica, or other con-
ditions which would prevent good contact be-
tween brushes and commutator.

(e) Low no-load speed with low torque
and low current draw indicates:

Open field. Trace circuit with test lamp
and points.

High internal resistance due to worn
brushes, dirty commutator, weak or worn
springs, and other causes of poor contact
between brushes and commutator.

Defective leads and connections.

(f) High free speed with low developed
torque and high current draw indicates short-
ed fields. It is difficult to detect shorted
fields with ordinary testing instruments,
since the. field resistance is originally low. If
shorted fields are suspected, install new fields
and check for improvement in performance.

28. Magnetic Switch.
a. Description

The magnetic switch consists of a winding,
plunger, contact terminal and contact disk.
When the winding is energized (connected to
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Fig. 42. Cross Section through Magnetic
Switch
battery) by the closing of the cranking motor
switch, the resulting magnetic field pulls in
‘the solenoid plunger, forcing the contact disk
against the contact terminals, and connecting
the cranking motor to the battery. Opening
of the cranking motor switch disconnects the
magnetic switch winding from the battery,
8o that the magnetic switch spring can sep-
arate the contact disk from the terminals,
opening the circuit between the cranking
doter and battery.

b. Tabulated Data

The magnetic switch specifications are:

Force necessary to make contact 4 lb. mini-
mum.

R e i it

. WINDING
- ASSEMBLY
" SWITCH
i .. CASE .
1 T]
g = O
PAE
, N

Fig. 43. Component Parts of Magnetic Switch

Maximum voltage to close switch 7.0 volts.

Current draw at rated voltage 12.0-13.0 am-
peres.

¢. Disassembly ,

Remove 3 screws, lock washers, and nuts
holding cover and case together. Case, push
rod pin, plunger, spring, plunger stop and
base, push rod and contact assembly may be
removed from the winding. By taking coil
lead studs off, the cover and terminal assem-
bly may be separated from winding assembly.
Studs. are removed by taking off nut, lock
washer, nut, lock washer, plain washer, in-
sulating bushing, insulating washer, and
plain washer. Terminal assembly may be dis-
assembled by removing from each terminal,
nut, lock washer, nut, lock washer, flat wash-
er, bent insulating strip, flat insulating strip,
cover ‘and cover insulators. -

d. Assembly

Assemble terminal assembly by placing on
the two terminal studs cover insulator, cover,
flat insulating strip, bent insulating strip, flat
washer, lock washer, nut, lock washer, and
nut. Connect coil leads to coil lead studs and
assemble studs in cover with plain washer,

. CONTROL TERMINAL PARTS

. =0 000600
- =0.000¢060

d

/A ~PUNGER
: "~ stop

R ) Y
.. CONTACT DISK ASEM‘M
: AND SHAFT
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insulating washer, insulating bushing, plain
washer, lock washer, nut, lock washer, and
nut. Complete assembly by putting push
rod and contact assembly, plunger stop and:
base, spring, plunger, push rod pin, and case
into position and secure with 3 screws, lock
washers and nuts. -

29. Generator.
a. Function of Generator

. The generator has two functions, it restores
to the battery the current withdrawn during
cranking and carries the connected electrical
load, up to the capacity of the generator,
when the generator is operating at speeds suf-
ficient to produce rated output.

b. Tabulated Data -
Generator specifications are:
Clockwise rotation viewing drive end.

Field current dlraw 1.5-1.67 amperes at 12
volts.

Brush spring tension 16 ounces.

Cold output 8-10 amperes at 14.4-14.9 volts
at 2200 r.p.m.

Hot output 6-8 amperes at 14.1-14.5 volts
at 2400 r.p.m.

" Step-voltage control unit specifications are:

Cutout relay.

STUD & LEAD---)

WASHER(INS.)—--
WASHER(PLAIN)—
LOCKWASHER—~-~

Y

CLIP (TO BRUSH)-

DOWEL PIN———
BRUSH PLATE—-—
PLATE CLAMP---

SCREW—————-
LOCKWASHER——'
OILER——————
wncx-----——-}
PLUG——————=
END PLATE—-——-}
GASKET—————
BUSHING—————
SCREW——— ——
LOGKWASHER ——
SCREW————-=
Locxmsnen—--}
WASHER— ———

SCREW———— —
LOCKWASHER——
LEAD (GROUND)—~
SPRING msnea-}
PN ——————
THRU aour———}
LOCKWASHER——=
COMM.END FRAME

—LEAD ASSEM.
(FIELD)

LEAD ASSEM.
(ARMATURE)

HINGE PIN

STOP PIN

HINGE PIN 8 INS.
JSTOP PIN & INs.
SPRING (3RD.8 GROUND)
SPRING (INS. MAIN)

S Y

—=GCONTROL UNIT
—=—————SCREW
—==-LOGKWASHER
---PLAIN WASHER

—DRIVE END FRAME

------ ARMATURE
RETAINER PLATE
——————— GASKET
RETAINER PLATE
~——FELT WASHER
------- COLLAR
-~ WOODRUFF KEY

NUT

LOCKWASHER
---=——BEARING
-—==-—--WASHER
-——-SCREW
LOCKWASHER

-——==DOWEL PIN
FIELD COIL(R.H)
FIELD COIL(L.H)

BRUSH HOLOER =\ [~—————- SCREW

(BRUSH —-~-——POLE SHOE
. ‘COVER BAND

SCREW

Fig. 44. Longitudinal Section through Generator
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Closing voltage—12.9-13.9 volts.
Air gap—.015 inch.
Point opening—.020 inch.
Voltage control. ‘
Points open—14.1-14.7 volts (150° F.)
Points close—12.0 volts max.
" Air gap—0.045 inch.
Point opening—0.015 inch.
Contact spring tension—.7-1.4 oz
Armature travel—0.045 inch.

¢. Inspection Checks

~ Inspection checks include a periodic investi-

gation of the generator brushes, commutator
and leads. These checks should be made
every 100 hours of service.

(1) Generator Brushes

If the brushes are shorter than 7/16 in.
(original length 3/4 in.), they should be re-
placed. Brush spring tension should be suf-
ficient to give good clean contact of the
brushes on the commutator and the leads
should be tight.

(2) Commutator

The commutator must be smooth, round,
without excessive roughness, dirt, gum, or
burned areas. The slots between the seg-
ments must be open and not filled with brush
or copper dust. Otherwise, the unit must be
‘disassembled and the commutator serviced as
outlined in paragraph i.

d. Periodic Disassembly

Every 600 hours of service the generator
should be removed from the power unit, disas-
sembled, all parts cleaned and inspected as
outlined in paragraphs f, g and h. Generally
speaking, disassembly should be carried only

so far as is necessary to adequately inspect .

and clean the parts. For example, it will not
be necessary to disassemble the commutator
end assembly except as required to replace
defective parts. Likewise, the field windings
need not be removed from the field frame
unless their repair or replacement is required.
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Needless disassembly of such parts may
cause damage to them, weakening insulation,
stressing leads, etc.

e. Trouble Shooting

(1) No Generator Output

If no output can be obtained from the gen-
erator with the generator “F” terminal
grounded, remove the cover band and check
for sticking brushes, gummed or burned com-
mutator or other causes of poor contact be-
tween commutator and brushes. Sticking
brushes are corrected by cleaning brush hold-
ers or springs, and replacing brushes as re-
quired. A gummed or burned commutator
may be corrected as explained in paragraph
i. If the trouble is not readily apparent, use
test lamp and test points and check further.
The test lamp and test points are connected
in series with the test lamp and a source of
electricity (110 volt circuit for example).
When the test points are held together, the
lamp lights. Thus a short in an electrical cir-
cuit is indicated by lighting of the test lamp
when the points are placed across the circuit.
Likewise, an open circuit is indicated by fail-
ure of the lamp to light when the points are
placed across the circuit. With generator dis-
connected, check as follows:

(a) Test for Ground

Raise the grounded brush from the com-
mutator and insulate it with a piece of paper
or cardboard. Chegk with test lamp from
“A” terminal to frame of generator. If lamp
lights, the generator is grounded. Raise
other brushes, and check the “F” terminal,
commutator and “A” terminal separately to
locate ground.

(b) Test for Open Field

Check for open field circuit with test points
from the “F” terminal to the third brush. If
lamp does not light, field is open. Leads
which have broken or connections which have
come loose may be resoldered, but if the open
is inside a winding, the winding must be
replaced.

(c) Test for Shorted Field

Connect a 6-volt battery and an ammeter in
series with the generator field (“F” terminal
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to third brush) and note current draw. Nor-
mal field current draw would be 1.5-1.67 am-
peres at 12 volts. Proceed with care on this
test, since a shorted field will draw a high
current.

(d) Open Circuited Armature

An open circuited armature is usually
readily apparent, since this condition causes
burned bars. Further details of this condi-
tion are found in paragraph 29h.

(e) Check Armature for Short Circuits

Check the armature on a growler for short
circuits. See paragraph h for details of this
‘check. '

(2) Excessive Generator Output

Excessive generator output normally re-
sults from an improper third brush setting.
See paragraph j for procedure ‘of checking
and adjusting generator output.

f. Disassembly Procedure

(1) Disassembly Into Main Sub-assemblies

(a) Remove the step-voltage control unit
by unscrewing the attaching screws, lock
washers and plain washers and disconnecting
the leads from the armature and field ter-
minals.

(b) Unscrew coverband screw and detach
coverband. -

(¢) To detach commutator end frame, dis-
connect the field lead from the third brush by
. removing screw and lock washer. Disconnect
“A” terminal lead from main brush in the
same manner. Unscrewing these two screws
detaches brush washers and two brushes. Re-
move two thru bolts and lock washers and
détach commutator end frame by tapping
lightly with soft hamimer.

(d) To remove armature, place armature
in soft jaws of vise, unscrew nut and remove
lock washer. Remove pulley and then pull
woodruff key from shaft If armature does
not slip out of drive end frame easily, take
armature from vise and press out in arbor
press. Remove collar and space washer from
drive end frame.

(2) Disassembly of Drive End Frame

(a) Remove bearing retainer plate by re-
moving three screws and lock washers. Re-
move gasket. Remove ball bearing (with ar-
bor press if necessary) and take out retainer
and felt washer.

(38) Disassembly of Commutator End Frame

(a) Remove end cover plate by detaching
three screws and lock washers. Remove gas-
ket. Bushing may be pressed out in an arbor
press, if necessary.

(b) Remove ground brush lead attaching
screw and lock washer, connecting ground
lead to brush holder. Brush and brush wash-
er will also come off.

(¢c) To lift off brush springs and arms,
take pliers, catch hooked end of spring and
lift up over stop pin. Arm and brush spring
will slide off pin.

(d) Detach third brush plate. Unscrew
third brush locking screw from outside of
frame. Remove clamp. With 1/8 punch,
push third brush plate spring attaching pin
out so spring, ground lead, and third brush
plate may be detached from frame. Press out
brush arm stop and hinge pins from frame,
if necessary to replace them.

(4) Disassembly of Field Frame

(a) Detach terminal studs. From each
terminal stud remove in the following order:
one nut, lock washer, another nut, lock wash-
er, plain washer, and insulating washer.

(b) Remove fields and pole shoes. With a
pole shoe screw-driver, remove two pole shoe
screws, pole shoes, and windings. Stud and
clip on field windings may be unsoldered and
replaced, if required. Use care in handling
field coils to avoid damaging leads or insu-
lation.

g. Inspection of Parts

(1) General

After disassembly, all parts should be
cleaned, examined, and defective parts re-
placed. The procedure of cleaning and in-
specting parts is given in following para-
graphs.
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(2) Armature '

Do not clean the armature by any degreas-
ing method, since this would damage the in-
sulation and might ruin the armature. Wipe
with a clean cloth slightly dampened with
carbon tetrachloride or similar solvent. If
commutator is rough, out of round, worn, has
high mica, filled slots, or is burned, it must
be turned down in a lathe and the mica un-
dercut. Armature may be checked for
ground, open or short circuit as follows:

(a) Ground

Check with test lamp and test peoints from
the commutator to the armature shaft or
lamination. If the lamp lights, indicating
ground, and if the ground is not readily ap-
parent and repairable, the armature must be
replaced.

(b) Open

An open circuited armature is easily de-
tectable, since this condition produces badly
burned commutator bars. The bars con-
nected to the open coils in the armature soan
burn since' every time they pass under the
brushes they interrupt a flow of current so
that heavy arcing occurs. If the bars are
not too badly burned, the armature may often
be saved.

] 7
y\

\f"\&v;’?
L 2N\
e
]

Fig. 45. Checking Armature on Growler
(¢) Short
A shorted armature may be detected on a

l1l. MAINTENANCE

growler. The growler is a strong electro-
magnet connected to a source of alternating
current. When shorted armature is placed
on the growler, and a hacksaw blade held
above the shorted coils in the armature, the
blade will be alternately attracted to and re-
pelled from the armature, causing the blade
to buzz against the armature. Before dis-
carding an armature testing shorted, inspect
the commutator slots carefully, since copper -
or brush dust sometimes collects in the slots
and shorts adjacent bars.

(3) Fields

The fields should not be cleaned by any de-
greasing method, since this would damage
the insulation and might ruin the windings.
Clean by wiping with a clean, dry cloth. Be

. careful in handling the winding assembly to

avoid breaking or weakening the connecting
lead between the two windings. Test the field

_current draw by connecting a 6-volt battery

" leads.

11

and an ammeter in series with the two field
The current draw should be 3.5 to 4.5
amperes at 6 volts. Replace windings if they
do not meet specifications. The field insula-
tion should be in good condition. If it is’
charred or worn away so that the wire is ex-
posed, it is sometimes possible to rewrap the
windings with insulating tape and paint them

‘with insulating compound. All soldered con-

nections should be made with rosin flux sol-
der. If the terminal stud or clip is damaged,
replace.

(4) Brushes

If the brushes are worn down to 7/16 in.
(original length 38/4 in.), replace.” New
brushes may be seated with a brush seating
stone. The brush seating stone is an abra-
sive material which held against a revolving
commutator, disintegrates, carried under the
brushes and seats them in a second or two.

(5) Brush Springs

The brush springs should have sufficient
tension to provide the proper pressure be-
tween the brushes and commutator after the
unit is assembled. This may be checked by
assembling the brushes, brush springs, and
arms to the commutator end frame paragraph
j placing the commutator in position in the
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Fig. 46. Checking Brush Spring Tension

end frame and then checking with a spring
gauge the amount of pull required to raise
the brush arms from the brushes.. Replace
springs if tension is not correct.

(6) Bearing
If the bearing appears to roll roughly, or

' sloppily, replace it. Otherwise, the bearing

may be cleaned by rotating it in carbon
tetrachloride, drying it with air, and imme-
diately relubricating with WB-2 (ball bearing
grease).

(7) Brush Ring

If the brush ring, brush arm pins, brush
holders, spring stop pins are damaged (bent,
warped, cracked, insulation burned, etc.) re-
place. The ring is of a riveted construction
so that it must be serviced as a unit.

(8) Miscellaneous

Any defective insulator, screw, -washer,
lead, stud, retainer, plate, etc., should be re-
placed. Cracked, bent, battered, worn, burned
insulators and washers are defective. Screws
or studs which are bent, battered, broken, or
which have crossed or damaged threads, are
defective. Leads which have broken strands,
badly frayed insulation, are defective.
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h. Overhaul Procedure

(1) Armature

Conditions in the armature requiring re-
pair are:

(a) Commutator Worn, Dirty, etc.

If the commutator is rough, worn, out of
round, has high mica, filled slots, burned
spots, place the armature in a lathe and turn
down the commutator. Make cut no deeper
than necessary. If it is necessary to turn
down the commutator below this diameter,
discard the armature. Undercut mica 1/32
inch.

(b) Armature Open

Some bars badly burned, with other bars
fairly clean, indicates an open circuited arma-
ture. The open will usually be found at the
commutator riser bars and is often a result of
generator overload — the consequence of an
excessively high generator output resulting
from a too advanced third brush adjustment.
If the bars are not too badly burned, the ar-
mature may sometimes be saved by resolder-
ing the leads in the riser bars with rosin flux,
turning the commutator down and undercut-
ting the mica. Make sure the third brush is
adjusted according to specifications, see para-
graph (g5).

(2) Fields

Conditions in the field windings requiring
repair are:

(a) Field Insulation Defective

If the field insulation is defective, charred
or worn away, so the field circuit is, or could
become, grounded, it may sometimes be re-
paired by rewrapping the field windings with
insulating paint. This operation must be ex-
ecuted with care and neatness, since excessive
bulkiness of the tape will prevent reassem-
bling the windings under the pole shoes in
the proper manner. All soldered connections
should be made with rosin flux solder.

i. Servicing of Step-Voltage Control

IMPORTANT: As a rule, the step-voltage
control should not be disassembled. The only
exception is where some part such as the cut-
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RES. ATTACHING SCREW
'LOCKWASHER

IRESISTANCE

'ARM. ATTACHING SCREW (RELAY)
LOCKWASHER

WASHER (INNER)

WASHER (OUTER)

VOLT. CONTROL ARMATURE
ARM. ATTACHING SCREW
WASHER (PLAIN)
LOCKWASHER

LEAD (ARM. TO RESIS FANCE)
RELAY ARMATURE
TERMINAL SCREW
'LOCKWASHER

COVER

COVER SCREW
INSUL. WASHER
-ARMATURE SPRING

COVER GASKET--—

S

Fig. 47. Cross Section through Voltége
' Regulator

out relay or step-voltage control armature
requires replacement. The adjustments of
the unit are delicate and must be made with
great precision in order to obtain normal op-
eration of the unit. Actually, only a few
parts can be removed from the unit. It is
recommended that, if service is required on
any of the parts, the entire control uhit be
replaced as an assembly.

(1) Disassembly Procedure
+ (a) ‘Remove Cover

‘Remove cover by removing screw and
washer.

b) Remove Resistance

Remove resistance by unscrewing two
screws and lock washers. This also discon-
nects lead soldered to voltage control arma-
ture.

(c) Detach Voltage Control Armature

Detach voltage control armature by remov-
ing spring, two screws, lock washers and
washers. Lead may be unsoldered from ar-
mature.

(d) Detach Cutout Relay Armature

Remove two screws and lock washers and
remove cutout relay armature and flat two

43

hole washer. It is not necessary to unsol-
der lead from two hole clip washer.

(2) Inspection of ‘Parts

_ All parts should be examined, with particu-
lar emphasis on the contact points in both the
cutout relay and the voltage control unit.
Points which are dirty, burned, or oxidized
should be cleaned. The point and fiber bump-
er on the flat spring on the voltage control
armature, and the point on the cutout relay
armature should be assembled tightly. Leads,
windings, insulators, screws, washers, must
all be in good condition. If the windings,

- COVER

GASKET

RESISTANCE ) '

{

ARMATURE -
SPRING -

.
‘ 2 &
RELAY |

| ARMATURE

Fig. 48. Component,-’arts of Voltage
Regulator
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stationary cutout relay contact point, insula-
tors, are burned or otherwise defective, re-
place the complete voltage control. The volt-
age control is a riveted construction and only
the parts shown disassembled in Figure 48
_are serviceable items.

(3) Contact Points

Contact points which are pitted, rough,
dirty, or burned may be cleaned with a stroke
or two of a clean, fine-cut contact file. Blow
out all dust. Be careful in cleaning the volt-
age control unit contact points to avoid bend-
ing or distorting the flat armature spring.
The spring should hold the two points in con-
tact with the proper spring tension. Never
use emery cloth or sandpaper to clean the
points, since small particles of emery or-sand
might embed in the point surfaces and pre-
vent good comtact. Do not touch the point
surfaces after cleaning them, since any trace
of oil or grease may cause the points to burn.

(4) Assembly of Voltage Control
(a) Attach Cutout Relay Armature

Attach cutout relay armature with two
screws and lock washers. Thick two hole

ADJUSTING SCREWS.
{LOOSEN TO SET AIR GAP)

R GAP
(SET WITH CONTACT
POINTS CLOSED)

SPRING POST
{BEND TO
CLOSING VOLTAGE)

washer goes under relay armature, while
thin two hole clip washer goes over armature.

(b) Attach Voltage Control Armature

Attach voltage control armature with two
screws, lock washers and washers. Solder lead
to armature if it has been unsoldered and hook
spiral spring between armature and lower
spring support.

(c¢) Attach Resistance

Attach resistance with two screws and lock
washers. This also attaches other end of °
lead from voltage control armature. Lead
should be attached under screw and lock
washer nearest voltage control unit.

td) Attach Cover with Screw and Washer
(5) Adjustment Procedure

The cutout relay and voltage control unit
are checked and adjusted as follows:

(a) Cutout Relay Adjustments
Air Gap (.015 in.) — With the contact
points.held closed, check the air gap between

the armature and the center of the core (fig-
ure 49). To adjust, loosen the two screws at

ARMATURE SPRING

<———UPPER ARMATURE STOP
(BEND TO ADJUST CONTACT.
OPENING)

0|5

I i
Jp‘?@(éﬁ(((

CONTACT POINT OPENING

Fig. 49. Cut-Out Relﬁy Adjustments
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the back of the relay and raise or lower the
armature as required. Tighten screws se-
curely after adjustment.

Point Opening (.020 in.)—Measure point
opening with points open. "Adjust by bend-
ing the upper armature stop (Figure 49).

Closing Voltage (Figure 51)—Connect volt-
age control to generator and battery to check
relay closing voltage. Connect voltmeter
from “GEN” terminal to voltage control base.
" It is not necessary to connect ammeter into
circuit unless it is desired to measure genera-
tor output. Gradually increase generator
speed and note voltage at which relay points
close. Adjust by bending up on the spring
post to increase the spring tension and raise
the closing voltage. Bend down to lower clos-
ing voltage.

(b) Voltage Control Adjustments (Fig. 50).

Contact Spring NTeuoion (0.7-1.. wu.,—1ne
flat contact spring tension is measured at the
contacts with the armature up. The pull re-
quired to separate the points should be care-
fully measured. Adjust by slightly bending
the flat spring.

Air Gap (0.045 in.)—The air gap is meas-‘

UPPER ARMATURE STOP
(BEND TC ADJUST ARMATURE
TRAVEL)

é!l%CKG WITH ARMATURE AGAINST

STOP)

ured with the armature held down against
the lower armature. stop, between the center
of the core and the armature. Bend the

lower armature stop to adjust. '

Armature Travel (0.045 in.)—Release the
armature and gauge the travel between the
armature and the lower armature stop. Ad-
just by bending the upper armature stop.

Point Opening (0.015 in.) —With the arma-
ture held down against the lower armature
stop, measure the contact point opening. Ad-
just by bending the contact spring post.

Voltage Setting (Figure 52)—The opening
voltage (14.1-14.7 with unit hot—150° F.) of
the contact points is checked by connecting
the meters and 1/4 ohm variable resistance as
illustrated (in Figure 52) to the voltage con-
trol, generator and battery. Increase genera-
tor speed slowly-and note the voltage at which
the contact points of the voltage control unit
open. VOLTAGE CONTROL MUST BE AT
OPERATING TEMPERATURE AND
COVER MUST BE IN PLACE. If the battery
is low, the voltage control may not operate.
To obtain sufficient voltage to cause the volt-
age control points to open, operate the gen-
erator at medium speed and slowly cut in re-

CONTACT. POINT OPENING

CONTACT SPRING POST
(BEND TO ADJUST POINT OPENING)

SPRING HANGER
(BEND TO ADJUST
oveumo VOLTAGE)

Fig. 50. Step Voltage Control Adjustments
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sistance until the voltage control points open.
Note voltage. To adjust, bend the spiral
spring hanger down to increase the opening
‘voltage setting. Bend up to lower the set-
ting. The closing voltage (12.0 max. volts) is
checked by reducing the generator speed or
cutting out resistance so the voltage drops
to the value at which the points close. Ad-
just by adjusting the air gap as above. In-
crease the air gap to raise the closing voltage,
or decrease the air gap to lower the closing
voltage. After readjusting the air gap, read-
justment of the contact point opening may be
required.

STEP-VOLTAGE
CONTROL

GENERATOR

VOLTMETER AMMETER

Fig. 51. Meter Connections to Check
Cut-Out Relay

j. Assembly Procedure

(1) Field Frame Assembly
(a) Assemble Field Windings

Place field winding assembly, with pole
shoes in field frame. Insert pole shoe spreader
and tighten shoes against frame. Install and
tighten pole shoe screws with pole shoe screw-
driver. Winding with lead with stud most be
placed so stud will thread through proper hole
in frame.

(b) Attach Terminal Studs

Attach terminal studs to frame with one
each insulator, flat washer, lock washer, and
nut. Attach leads with lock washers and
nuts.

(2) Commutator End Frame

(a) Install Bushing, Brush Arm and Stop
Pins

Install new bushing, brush arm and stop
pins, if required. Finish bushing to size.

(b) Mount Third Brush Plate

Note relationship of third brush plate and
frame and attach third brush plate with
clamp, screw, and lock washer. Fasten third
brush spring and ground lead to frame with
attaching pin. .

(¢) Assemble Brush Springs and Arms

Assemble brush spring and arms to hinge
pins. Straight end of spring rests on back of
brush arm, while bent end of spring should
be caught with pliers and hooked over stop
pin. Fasten brush and ground lead to ground-
ed holder with screw lock washer and brush
washer.'

STEP-VOLTAGE
CONTROL

RESISTANGE

GENERATOR

VARIABLE

VOLTMETER AMMETER
TO BATTERY

NOTE. AMMETER NOT NECESSARY EXE:EPT
TO CHECK GENERATOR OUTPUT

Fig. 52. Meter Connecti'ons to Check Step-
Voltage Control and Generator Qutput

(d) Attach End Cover Plate

Attach end cover plate and gasket with 3
screws and lock washers.

(3) Drive End Frame
(a) Procedure—Install Ball Bearing

Install felt washer, retainer, and bearing in
frame. Cupped side of retainer is away from
bearing so it does not touch inner race of
bearing. If ball bearing does not slip into
frame easily, it may be pressed in with an
arbor press. Secure bearing in place with
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- gasket, retainer plate, three lock washers and
screws. '

(4) Assembly to Generator

(a) Install ~A'rmature in Drive End Frame

Place space washer on armature shaft. In-
"sert shaft through bearing in drive end frame.
It may have to be pressed in with an arbor
press. Place collar on shaft.

(b) Install Pulley on Shaft

Place key in keyway and press pulley on
shaft in arbor press. Fasten with lock wash-
er and nut.

(c) Attach Field Frame

Align dowel and holes and place field frame
in position on drive end frame.

TO AMMETER

'Fig. 53. Schematic Diagram of Step-Voltage

Control Unit
(d) Attach Commutator End Frame

Align dowel and holes and place commu-

tator end frame in position on field frame.
The three brushes may be lifted so they will
be out of the way of the commutator during
this assembly procedure. Secure commuta-
tor end frame to field frame with two thru
bolts and lock washers.

a7

(e) Attach Insulated and Third Brush
Leads

Attach insulatéd and third brush leads and
brushes to insulated and third brush holders
with one each screw and brush washer. Clips
go UNDER lock washers. Drop brushes down
on commutator in operating position.

(f) Install Cover Band

Install cover band and secure with screw.
(g) Attach Step-Voltage Control Unit

Attach unit to frame with two screws and
lock washers. Attach lead from generator
“A” terminal to “GEN” terminal and from
generator “F” to field terminal of control unit.

(5) Testing and Adjusting Generator

(a) Procedure

Mount generator on test stand, connect to
test stand ammeter and voltmeter in accord-
ance with test stand instruction pamphlet.
Connect ammeter lead to “GEN” terminal
and ground “F” terminal with a jumper lead.
Operate generator at speed at which maxi-
mum output is obtained. If output exceeds
11-13 amperes with generator cold, imme-
diately remove cover band, loosen third brush

ring locking screw in commutator end frame

and move third brush away from main brush
to obtain 11-13 amperes. Generator output
at specified voltage must be checked. If speci-
fied voltage cannot be attained, 1/4 ohm vari-

-able resistance of sufficient current carrying

capacity should be inserted into the charging
circuit and resistance cut in until the specified
voltage is attained. Operate until generator
reaches operating temperature (about 30
minutes). At operating temperatures, the
generator should produce 6-8 amperes at 14.1-
14.5 volts, at 2400 r.p.m. (read speed if an in-
dicator is available). Adjust by moving third
brush toward the main brush to increase out-
put, or move third brush away from main
brush to lower output. After adjustment is
complete, tighten the locking screw and re-
place cover band.

Always check the generator output at the
specified voltage. Never set the output be-
yond the specified value. Failure to observe
these rules may cause a high setting which
will damage the generator.
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k. Installation

After the generator is installed on the
Power Unit and reconnected, always connect
momentarily with a jumper lead between the
generator and battery terminals “GEN” and
“BAT” BEFORE STARTING THE ENGINE.
This allows a momentary surge of battery
current to flow into the generator which cor-
rectly polarizes it with respect to the battery
it is to charge. This should ALWAYS be
done after any check, adjustment, repair, or
installation of the generator or step-voltage
control. :

CAUTION: Never operate the generator
with the field circuit connected and the charg-
ing circuit open (open circuit operation)
which since this will allow a high voltage to
build up within the generator which will dam-
age the field and armature.

JUMPER LEAD

Fig. 54. Jumper Lead to Polarize Generator

30. Storage Battery.

a. Electrolyte.
To prevent failure of battery it is important

that the electrolyte be kept at the proper
level at all times. '

b. Care of Battery.
Keep the vent hole in the battery filler caps
open.

Inspect the battery once a week or oftener
to keep the water at the correct level and to
maintain the correct specific gravity. The spe-
cific gravity reading of about 1.250, corrected
to 80 degrees Fahrenheit, should be main-
tained. (See Battery Testing Chart following.)
Caution: If water is added to the battery
when the temperature is near the freezing -
point (32 degrees Fahrenheit) always run the
engine long enough to mix the water and the
electrolyte so that the water will not freeze.

Acid or electrolyte should never be added
except by a skilled battery man. Under no
circumstances should any special ‘“dopes,”
solutions, or powders be added.

The electrolyte in each cell should be ap-
proximately one-half inch above the plates.
When the electrolyte is below this level, pure
distilled water should be added. Never use
hydrant water, or any water which has been
in a metal receptacle. Keep on hand a glass
jar of pure distilled water for battery use on- »
ly. Use a clean syringe to put water in a cell.

The battery cable terminals must be clean
and tight. Use hot water to remove any
terminal corrosion, and also for cleaning the

" top .of the battery. Brighten the terminal

contact surfaces with wire wool, apply a
light coat of vaseline and reassemble. Be sure
that the terminals are clamped tightly and
that the battery is clamped securely in place.

c. Battery Testing Chart.

Condition Cause

Procedure - Remedy

1. Hydrometer test
shows all cells
over 1.250 specific
gravity and read-
ings practically
equal (within 10
or 156 points).

Battery is probably in
good condition.

Battery does not re-
quire a recharge in
.summer months, but
may require a boost-
ing charge in cold
weather.

Examine battery terminals to
see that they are tight and
clean; ascertain charging
rate of generator.
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. c.  Battery Testing Chart (continued)
Condition Cause Procedure Remcdy

2. Hydrometer test
shows all cells
reading 1.250 or
less and readings
practically equal
(within 10 or 15
points).

Demand from battery

greater

than input

from generator.

Recharge battery.

Make a thorough check on
electrical system for short
circuits, loose connections,
and charging rate of gener-
ator. Recommend an increase
in charging rate to suit.

3. Cells unequal (20
or more points
variation) and
highest reading
over 1.225 specific
gravity.

a.
b.

c.

Short circuit in low
cell or cells.
Evaporation caused
by overcharging.
Unnecessary addi-
tion of acid.

. Loss of electrolyte

by leakage.

Make momentary high
rate test on each cell.

If high rate test shows that
all cells are within from 1 to
10 volts of each other, re-
charge battery until gravity
of electrolyte remains con-
stant for 4 hours. Adjust
gravity of all cells by add-
ing water or small amount
of acid (1.400 specific gravity
or less).

4. Cells unequal (20
or more points
variation) and
highest cell read-
ing 1.225 or less.

. Short circuit in low

cell or cells.

. Evaporation caused

by overcharging.

. Unnecessary addi-

tion of acid.

. Loss of electrolyte

by leakage.

.

Recharge battery if
possible, and then
make momentary high
rate discharge test on
each cell.

If battery takes a recharge
and high rate test shows all
cells within from 1 to 10
volts, adjust gravity of all
cells by adding water or
small amount of acid (1.400
specific gravity or less).

6. Hydrometer tests
show cells with
gravity readings
over 1,300 at 80
degrees Fahren-
heit.

. Unnecessary addi-

tion of acid to cells.

a. If battery has not
been operated for
a long period or at

an excessively high

gravity, this condi-
tion may be reme-
died by careful
treatment.

a. Drain out all solution
from cells. Refill with di-
lute (1.000 specific grav-
ity) electrolyte and charge
at a low rate of current
until gravity of electrolyte
remains constant for 4
hours. Then drain cells
again and refill with 1.285
specific gravity electrolyte
and after 3 hours charging
adjust gravity to 1.285.
Continue charge until the
gravity of all gells is con-
stant for a period of 2
hours.

. Addition of battery

compounds com-
monly known as
battery “dope” so-
lutions.

b. No positive assur-
ance can be given
that conditions
arising from the
use of battery com-
pounds can be rem-
edied. A number® of
battery manufac-
turers construe the
use of battery
“dope” solutions as
grounds for cancel-
ling their warran-

ty.

b. Treat as in preceding
paragraph (a). Under no
circumstanees should bat-
tery compound be intro-
duced into a battery.
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c. Bat'tery' Testing Chart (concluded)

Condition

Cause

Procedure

Remedy

6. Battery is fully
charged but hy-
drometer tests
show gravity to
be 1.26b6 or less at
80 degrees Fah-
renheit.

Excessive evaporation
usually caused by
overcharging.

Adjust gravity of
electrolyte to proper
limits by adding small
amounts of acid (1.400
specific gravity or
less).

Ascertain charging rate of
generator and reduce the rate
if necessary.

7. Frequent addi-
tions of water to
all cells of bat-
tery.

Excessive overcharg-
ing.

Reduce charging rate of gen-
erator.

8. Container crack-
ed, causing fre-
quent additions of
water to one cell
of battery.

a. Loose installation.
b. Stone bruise
¢. Frozen battery.

Replace with new container.

9. Bulge in battery
container.

Excessive tempera-
ture, probably caused
by overcharging.

Same as for condition
3 or 4.

If high rate test indicates
any weak cells, the battery
probably is beyond repair. In
all cases, ascertain charging
rate and reduce the rate if
necessary.

10. Corrosion on bat-
tery terminals.

a. Excessive charg-
ing rate causing
spray of acid on
terminals.

b. Lead coating de-

stroyed on termi-
nals.

Remove terminals
from posts. Clean
posts and terminals
thoroughly. Replace
terminal cable if cor-
roded excessively.

Grease terminals and posts
thoroughly to prevent access
of acid to terminals, bolts
and nuts. Ascertain charging
rate and reduce rate if nec-
essary.

11. Broken terminal

a. Loose battery in-

Remove battery and
build up new terminal
post.

Replace terminal cable with
one of proper length; tighten
battery in carrier and also

battery terminals on posts.

posts. stallation.
b. Terminal cable too
short.
d. Tools.

To diagnose the conditions stated in the fore-
going paragraphs the battery station must
‘have the following tools:

(1) A good, accurate hydrometer graduated
to read from 1.100 to 1.325 with divisions to
indicate differences in gravities within ten
points.

(2) A good, accurate thermometer gradu-
ated to read as high as 115 degrees Fahren-
heit. Many batteries are damaged because
of high temperatures; this condition can be
determined only by means of a thermometer.
(8) A good, single-cell-type voltmeter, hav-
ing a three-volt scale with division showing
one tenth of a volt (possibly an additional
scale reading 16 volts to read total battery
_.voltage).

(4) A good, high-rate discharge tester; this
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instrument may be either a single-cell tester
or a more elaborate type adapted to test the
complete battery.

e. Charging Instructions.

Regular starting and lighting batteries should
be charged at a current rate not exceeding
one ampere per positive plate. A rate of four
or five amperes is usually suitable for the
majority of batteries. During the charge, a
thermometer should be used to check the
temperature of the electrolyte in the cells. If
the temperature exceeds 110 degrees Fahren-
heit, reduce the charging rate immediately,
or else discontinue the charge until the bat-
tery temperature is less than 90 degrees
Fahrenheit. Charge the battery until all cells
gas freely and the specific gravity of electro-
lyte remains constant for four hours. Ad-
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120° specific gravity of the battery, 1.217 at 80
degrees Fahrenheit.
1o* ADD CORRECTION
100°* ;g A%lYf?G.ROMETER 31. Control Switch Box.
90: .a. General.
:g. The purpose of these controls is to shut down
w goe the engine when the oil pressure drops be-
. . low five pounds per square inch, or when the
- so water temperature rises above 1956 degrees
& 40: Fahrenheit, while the engine is running.
% 30. SUBTRACT CORRECTION The sequence of operation is as follows: If
e zo. > SE%N%YDROMETER the water-temperature pilot is lighted, the
'g. ’ thermostat-reset button should be pressed,
e and, if necessary, held down while starting.
'o. Pressing the start button will drop out the
'2°. relay and turn out the oil-pressure pilot light
':g. if it is on. The start button must be held in

Fig. 55. Hydrometer Reading Correction Chart

just the gravity of cells at end of charge to
proper limits if necessary. The specific grav-
ity of a fully charged battery should be be-
tween 1.275 and 1.295 at a temperature of
80 degrees Fahrenheit.

f. Conditions Within the Battery.

No battery should be returned to the manu-
facturer, nor should it be opened for inspec-
tion before its condition is diagnosed in ac-
cordance with the procedure given in this
chart. When readings obtained with the high-
rate test differ considerably more than one
tenth of a volt, it is proper to open the bat-
tery. The separators may be found to be worn
thin in places, or broken, or split. If the
plates are in good condition, however, the
separators may be replaced and the battery
recharged. If the positive plates are badly
buckled or the positive grids are broken, the
battery is not in condition for further serv-
ice. Such a battery either was badly over-
charged or else may have been in service for
a long period of time.

Example: A battery cell has a hydrom-
eter reading of 1.245 at ten degrees Fahren-
heit. What is specific gravity at 80 degrees
Fahrenheit?

From the correction scale, illustrated in
Fig. 55, we find that the correction is minus
28 points in gravity. Subtracting 28 points

from hydrometer reading gives the correct - -
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until the oil pressure builds up. There is no
danger of holding the start button in too
long, since once engine is running the Bendix
drive automatically disconnects the starter
when the engine is started.

Caution: If the engine fails to start do
not hold starting button in for more than 30
seconds without allowing the cranking motor
to cool.

If the oil pressure pilot lights when the
start button is released, the oil level should be
checked. This light could be caused, however,
by the oil being so cold that the pump cannot
build up pressure, or by the oil in the pipe
leading to the oil-pressure switch having been
solidified by the cold so that it will not trans-
mit the pressure. This condition will correct
itself after the engine reaches operating
temperature.

After the engine is running, if the oil
pressure drops until the oil-pressure switch
closes, the relay coil is connected across the
generator and the relay closes. When the re-
lay is closed, the coil is connected directly
across the battery and remains closed until
the start button is touched. This opens the
coil circuit so that the relay drops out and
the circuit cannot be closed again until oil
pressure fails while the engine is running.
Closing of the relay also makes a connection
from the magneto to ground, shorting the
magneto and stopping the engine.

Some power units are equipped with oil
pressure safety control only in which case,



PAR. 31

POWER UNIT PE-74-(

) T™ 11-909

instructions pertaining to thermostatic con-
trol are to be disregarded.

b. Water Temperature Control.

The thermostat has a two-circuit single-
throw switch which connects both of the ter-
minals to the grounded side of the battery
whenever the temperature of the water in
the engine exceeds 195 degrees Fahrenheit.
"One of these terminals is connected to the
magneto so that the magneto is shorted
when the thermostat switch closes. The other
terminal is connected to one side of the pilot
light, which indicates when shutdown is
caused by high water temperature. The other
side of this pilot light is connected to the
live side of the battery so that it will light
when the thermostat switch closes. After the
switch has closed, it will not reopen automat-
ically, no matter how cool the water in the
engine. The reset button on the top of the
thermostat cabinet must be pressed before it
will open, turning out the pilot light and re-
moving the short from the magneto so that
the engine can be restarted. When it is neces-
sary to start the engine immediately after it
has been shut down because of too high water
temperature, the radiator should be filled and
the reset button held down while the start
button is pushed. The reset button should be
held down until the cooler water has been
circulated to reach the thermostat bulb. It
may then be released and the engine will
continue to run.

¢. Oil Pressure Control.

The oil pressure switch closes whenever
the oil pressure drops to less than five pounds
per square inch, and opens when the oil pres-
sure rises above nine pounds per square inch.
Whenever the engine stops, the oil pressure
will drop to zero; the oil pressure switch
therefore cannot be used to light the indicat-
ing pilot as with the thermostat since oil
failure would then be indicated whenever the
engine was not running. Hence it is neces-
sary to add a relay which will close whenever
the oil pressure drops too low while the engine
is running, but will not close when the drop
in oil pressure is caused by the engine slow-
ing down. This selective action is accom-
plished by connecting the relay coil across the
generator which charges the storage battery.
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Whenever the engine is running at nearly
normal speed, the generator will be charging
the battery and its voltage will be enough to
close the relay whenever low oil pressure
causes the switch to close. However, when the
engine slows down (stopped manually) the
generator voltage drops until the automatic
cutout opens, disconnecting it from the bat-
tery, and the generator voltage continues to
drop as the speed decreases. The oil pressure
drops more slowly so that when the oil pres-
sure switch finally closes, the generator volt-
age is not sufficient to close the relay and
therefore oil failure will not be indicated.

In case of generator failure, the engine can
still be run, but the low-oil-pressure safety
feature will not be working. If it is impor-
tant to retain the low-oil-pressure safety fea-
ture, it will be necessary, whenever the en-
gine is run, to connect terminal 1 of the pres-
sure switch directly to the battery for as long
as the generator is not working. With this
connection, oil failure will be indicated each
time the engine stops, but the engine will be
stopped whenever the oil pressure fails. The
start button can be touched to turn out the
oil-failure pilot light when the engine is
stopped.

d. Audible Alarm with Controls.

On some of the later models of this power
unit, an audible alarm and a flasher light was
added to the safety control circuit. This type
of installation differs slightly from the former
type in that in case of oil pressure failure
or excessive water temperature rise, adequate
warning is given, but the power unit is not
shut down.

In case either abnormal condition arises,
and the warning is given, it is possible to
disconnect the horn and flasher light from the
circuit, until the abnormal condition can be
corrected, by depressing the “RESET” but-
ton. The corresponding pilot light will re-
main lighted as a constant reminder until
the condition is corrected and the control
reset.

The manual reset button for the water tem-
perature control is on top of the thermostat
switch cabinet and must be depressed before
the thermostat switch will open, turning out
the pilot light, and restoring the alarm sys-
tem to the circuit.
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Manual resetting for the oil pressure warn-
ing circuit is accomplished by pressing the
“START” button slightly, turning the pilot
light out and, restoring alarm system to cir-
cuit.

Water temperature of engme can be
checked with thermometer located in ex-
haust manifold. Oil pressure can be checked
with gage located in fuel tank support.

If it is desirable to have the flasher light in
operation after it has been disconnected with
the horn from the circuit, remove convenience
plug of light cord from ity receptacle and in-
sert it in the receptacle on the main control
panel.

32. Carburetor.

In servicing the carburetor, refer to .Figs.
56 and 57.

a. Main Jet System. .

The main or high-speed jet (2) exerts its
principal influence at’ the higher engine
speeds. Fuel from the bowl is metered
through the main jet and discharged into the
air stream at the point of greatest suction, in
the secondary venturi (8) through the main
discharge jet (4).

The main jet determines the maximum
amount of fuel to be obtained for high-speed
operations. The main-jet adjustment (8) re-
duces this amount if it is turned toward its

. e

Fig. 56. Cross Section through Carburetor -
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seat. Ordinarily the main-jet adjustment has
no effect after it is two turns open.

To set this adjustment, retard the spark
and move the throttle to approximately one-
quarter open. Turn the adjustment clockwise,
shutting off the fuel until the engine.speed
is decreased by the lean mixture. Open the
adjustment until the engine speed is de-
creased by excess fuel. The adjustment
should be set at a position halfway between
these two extremes.

b.. Compensating System.

The compensating system consists of the
main discharge jet and the well vent (5).
The flow of fuel from the main jet is con-.
trolled by the size of the well vent and the
size of the main discharge jet. The mixture
delivered through the main discharge jet may
be made richer either by increasing the size
of main discharge jet or by decreasing the
size of the well vent. Conversely, the mix-
ture may be made leaner by reversing this
procedure.

¢. Idling System. 7

The idling system consists of the idling jet
(6) and the idle adjusting needle (7). The
idling jet receives its fuel from the main jet
through channel (A). The fuel is metered
through the idling jet and is mixed with air
which is admitted from behind the venturi
(1) through channel (b). The idle-adjusting
needle controls the amount of air which is
admitted to the idling system, which func-
tions only at idling and low speeds. At these
speeds, the throttle plate is almost closed
and there is a very strong suction past the
edge of the throttle plate. This suction draws
the mixture of fuel and air from the idling
jet which discharges into the air stream
through the priming plug.

d. Removal.
Removal of the carburetor may be accom-
plished in the following manner.
(1) Disconnect the air cleaner and connec-
tion from the carburetor.
(2) Disconnect the chdéke wire and remove
the lever from the end of the governor op-
erating cross shaft.
(8) Disconnect the fuel inlet line.
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(4) Take out the carburetor-to-manifold cap-
screws and remove the carburetor by pulling
away from the engine, using caution not to
damage cross shaft or bushings.

e. Replacement.
The carburetor may be replaced by reversing
the order of removal. Make certain that the
gasket is in good condition and that the con-
nections are tight.

f. Disassembly.
To repair the carburetor properly, follow the
routine below.
(1) Loosen the clamp screw and remove the
throttle lever.
(2) Remove idling adjusting screw (7) and
spring.
(3) Remove assembly screws, using a screw-
driver or a 3},-inch wrench.
(4) Raise the throttle body slightly and
loosen the gasket from the bowl assembly.
(5) Lift the throttle body and gasket clear
of the bowl without damaging the float.
(6) Turn the throttle body upside down on
the bench.
(7) Remove the body-to-bowl gasket.
(8) Remove the float axle, pushing it from
the slotted end of the float-hinge bracket with
a small screwdriver, and using the fingers
to remove it the rest of the way.
(9) Remove the float and the fuel valve
needle.
(10) Remove the fuel valve seat and gasket,
using C161-85 service tool.
(11) Remove the secondary venturi (3) and
the main venturi (1) as a unit.
(12) Remove the idling jet (6), using a small
screwdriver with 344-inch blade.
(18) Remove the economizer jet and gasket,
using a screwdriver. (This jet is located in
the lower face of the throttle body, directly
under one of the throttle shaft bearings.)
(14) Before removing the throttle plate, re-
fer to paragraph 32h. Then proceed as di-
rected and remove throttle-plate screws,
plate and shaft.
(15) Remove the throttle stop-lever taper
pin, using a small punch and a light hammer.
(16) Drive the throttle shaft out of the stop-
lever hub, using a small drift and a light
hammer.

(17) Remove throttle-shaft packing retain-
ers and packings, using a screwdriver to pry
out the retainers. (See paragraph 32r.)
NOTE: Do not remove the identification disk
which is riveted to the bowl cover, the throt-
tle stop, the venturi locating pin, the priming
plug, the float hinge bracket, nor the channel
plugs.

(18) Remove the well vent (5), using a small
screwdriver. ,

(19) Remove the main discharge jet (4) and
gasket, using C-161-9 service tool.

(20) Remove lower plug (or main-jet ad-
justment (8), using a one-half-inch onen end
wrench.

(21) Remove the main jet (2) and gasket,
using C161-1 service tool (or suitable screw-
driver).

(22) Remove air-shutter lever retainer nut,
using a ¥ -inch wrench.

(23) Remove air-shutter lever.

(24) Remove air-shutter bracket retainer
screw and bracket, using a one-half-inch
wrench.

(25) Remove air-shutter screws and lock-
washers.

(26) Remove air-shutter and shaft.

(27) Remove air-shutter shaft hole plug,
using a one-half-inch wrench.

(28) Remove air-shutter shaft packing re-
tainers and packings.

NOTE: Do not remove air-shutter stop pin,
bowl-vent channel plug, or drip plug.

(29) Clean the bowl and throttle body cast-
ings in gasoline or other solvent and blow
through each channel with compressed air to
make sure all channels are clean.

g. Reassembly.
(1) Install air-shutter shaft packings and
packing retainers.
(2) Install air-shutter shaft and air shut-
ter. (See paragraph 32j.) Be sure the air-
shutter valve is correctly located and that air
shutter is properly centered before tighten-
ing the screws and lockwashers securely.
(3) Install air-shutter shaft-hole plug and
gasket, using a one-half-inch wrench.
(4) Hold air-shutter bracket in position and
install retainer screw, using a one-half-inch
wrench.
(5) Install air-shutter lever with retainer
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nut and lockwasher, using a %;¢-inch wrench.
(6) Check for complete closing and full
opening of air shutter and change position
of the lever on the shaft, if necessary, to ob-
tain correct operation.

(7) Replace main jet (2) and new gasket,
using C161-1 service tool.

(8) Install lower plug (or main-jet adjust-
ment) and new gasket, using a one-half-inch
open-end wrench.

(9) Replace main discharge jet (4) and new
gasket, using C161-9 service tool.

(10) Replace well vent (5), using a small
screwdriver (no gasket required).

(11) Place new throttle shaft packings in
retainers.

(12) Install throttle-shaft packing retainers
(with packings), using a light hammer.
(13) Install new throttle shaft and throttle
plate as described in paragraph (32)h. Be
sure the shaft is installed so that the econ-
omizer valve milling on the shaft coincides
with economizer channels in the casting. Use
new throttle-plate screws.

(14) Set throttle stop-screw to hold throttle
slightly open, as a preliminary adjustment.
(15) Install stop-lever assembly on the shaft
so that the stop lever is resting against the
stop pin when the throttle plate is wide open
(straight up and down in the barrel).

(16) Dril and pin stop-lever hub to shaft,
using a No. 45 drill and CT63-2 taper pin.
(17) Replace economizer jet and new gas-
ket, using a small screwdriver (one-quarter-
inch blade).

(18) Replace idling jet (6), using small
screwdriver (3j4-inch blade). No gasket is
required. N
- (19) Place main venturi (1) in position with
locating groove on the locating pin.

(20) Place secondary venturi (3) in slots
provided in main venturi.

(21) Replace fuel valve seat and new gasket,
using C161-85 service tool.

(22) Replace fuel valve needle.

(23) Replace float assembly and float axle,
using the handle end of a screwdriver to
drive the float axle into the slotted end of the
float-hinge bracket.

(24) Check position of float assembly for
correct fuel level. As shown in Figure 57,
the A dimension should be 139, inches plus

or minus 34, inch. Float should move freely
on its axle.

(25) Place a new bowl-to-body gasket in po-
sition on the throttle body. Be sure that the
economizer channel in throttle body coincides
with hole in gasket.

(26) Place bowl assembly in position on the
throttle body, being careful to avoid damag-
ing the float.

Fig. 57. Carburetor Float Adjustment

(27) Install assembly screws and lockwash-
ers. Be sure to tighten screws evenly and
securely, using a screwdriver or a 34-inch
wrench. )

(28) Install idling adjusting screw (7) and
spring. Adjust to one full turn open as a pre-
liminary adjustment. ,
(29) Install throttle lever and tighten clamp
screw. :

h. Throttle Replacements.

The location of the priming-hole plug in re-
lation to the throttle plate is extremely im-
portant for uniform idling and part-throttle
operation. To maintain a uniform relation
between the priming-hole plug and the throt-
tle plate, the throttle shaft and plate are
assembled in the throttle body before drill-
ing the body for the priming-hole plug, lo-
cating the hole in a definite relation to the
throttle plate in each case. It is readily ap-
parent from the foregoing that throttle plates
and throttle bodies cannot be interchanged
indiscriminately. When it becomes necessary
to replace the throttle shaft or throttle plate,
follow the routine below:

(1) Unscrew the throttle stop screw to per-
mit closing of the throttle plate.

(2) Hold throttle in tightly closed position
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and mark the inside of the throttle body-

close to the throttle plate with a steel seriber.
(3) Using this scribed line as a guide, re-
place the throttle shaft or plate. If new
plate used shows a noticeable variation from
old one, select another new plate that fits
very close to the scribed line when installed.
(4) If throttle body has to be replaced, it is
advisable to obtain a complete throttle body
assembly, including shaft, plate, and prim-
ing-hole plug, built to the outline number
which appears on the identification tag on
the bowl cover.

i. Ordering Special Parts.

A round identification tag riveted to the car-
buretor bowl cover specifies the assembly
outline number to which the carburetor was
originally built. When ordering special parts,
such as the throttle bodies, throttle lever and
stop lever assemblies, throttle plates or
throttle shafts, be sure to specify outline
number of the carburetor to prevent errors
in selecting parts required.

j. Bracket and Lever Assemblies.
The air-shutter’ bracket and lever assemblies
can be installed on either side of the air in-

3

let. Be sure to assemble on same side and in
same position as when received for overhaul.

k. Rebushing Throttle Shaft Bearings.
This operation should not be attempted un-
less the shop is properly equipped for such
work. Bushings must be lined reamed after
installation. If facilities for this are not avail-

able, replace entire throttle body assembly.

1. Tool List.

The following. tools are recommended for

servicing the carburetor:
Main Jet Wrench C161-1
Main Discharge Jet Wrench C161-9
Fuel Valve Seat Wrench C161-85

33. Fuel Pump.

a. ‘Operation. (Refer to Fig. 58)
The rotation of the camshaft eccentric @
actuates the rocker arm (@, which pulls the
link, diaphragm (®, and pull rod assembly
® downward against the diaphragm spring
@ pressure, creating a vacuum in the pump
chamber ®.

‘On the suction stroke of the pump, fuel
from the tank enters through the inlet into

Fig. 58. Cross Section through Fuel Pump
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the sediment bowl (¢), passes through the
screen () and on through the inlet valve
into the pump chamber ®).

On the return stroke, the diaphragm-spring
@ pressure pushes the diaphragm yp-

ward, forcing fuel from the pump chamber.

through the outlet valve @ and out through
the outlet to the carburetor.

When the carburetor bowl is filled, the
float in the carburetor will shut off the needle
valve, thus creating a pressure in the pump
chamber. This pressure will hold the dia-
phragm downward against the spring
pressure, where it will remain inoperative in
the downward position until the carburetor
requires further fuel and the needle valve
opens. The rocker-arm spring @ is merely
for the purpose of keeping the rocker arm @
in constant contact with the camshaft.

b. Minor Adjustments.

If there is evidence of a lack of fuel in the
carburetor or if the carburetor is flooding,
check the float and needle valve for proper

functioning. Examine the gas line for leaks,
kinks, or obstructions.

NOTE: Check to see whether leak occurs at
pipe fittings, allowing fuel to run down pump
to flange, where it appears to originate. Do
not use shellac or any other adhesive on
diaphragm.

¢. Maintenance,

IMPORTANT: Mark the top cover and body
before disassembling so that in reassembling
they are placed back in the same relative
position.

(1) Body, Rocker Arm, and Link Assembly.

The links used with the rocker arm are
assembled together by a link pin in the hole
nearest the larger rocker-arm pin hole. The
movement of the linkage and pull rod is pro-
cured by the rocker arm striking this link
pin.

(a) Assemble the two side pieces making
up the linkage, using the link pin and clips.

(b) Attach the linkage to the pull rod.
using link pin and clips. Make certain that

Lack of Fuel at the Carburetor

. Check as follows:

CAUSE

Gasoline tank empty. Refill.

REMEDY

Leaky tubing or connections. Replace tubing and tighten all pipe connections at the fuel pump

and gasoline tank.

Loose valve plug. Tighten valve plug securely, replacing valve plug gasket if neces-

sary.

Bent or kinked tubing. Replace tubing.

Dirty screen. Clean the screen. Make certain that cork gasket is properly seated

when reassembling.

Dirty or warped valves. Remove valve plugs and valves. If valves are damaged or warped,
replace them. Examine valve seats to make certain that there are
no irregularities which prevent proper seating of valves. Place
valves in valve chambers. Reassemble valve plugs and spring,
making certain that springs are around the lower stems of the valve

plugs properly. Use new gaskets under valve plugs if necessary.
Fuel Leakage at Edge of Diaphragm
Check as follows:

CAUSE

Loose cover screws.

REMEDY

Tighten cover screws alternately and securely, also check inlet and
outlet pipe connections.
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the sheared corners of the two side-pieces are
assembled upward.

(¢) Insert the rocker-arm pin through the
holes of the pump body, linkage and rocker
arm. Place washer over counter-bored end of
pin and then swedge pin over against washer.

(d) Check assembly to see that rocker
arm and linkage move freely on rocker arm
pin.

(2) Diaphragm Assembly. (

(a) With fuel-pump body held in a bench
vise, place the pull-rod gasket over threaded
end of pull rod, seating the gasket against
the shoulder of the pull rod.

(b) Place lower diaphragm washer over
threaded end of pull rod, cup-side down.

(¢) Place diaphragm over threaded end of
pull rod.

(d) Line up holes in diaphragm with screw
holes in body diaphragm flange.

(e) Place wupper diaphragm protector
washer over threaded end of pull rod, cup-
side up.

LocK

WASHER

T

DIAPHRAGM ALIGNMENT
UPPER WASHER
PROTECTOR

DIAPHRAGM

O~ GASKET

DIAPHRAGM
LOWER

PROTECTOR PULL ROD

Fig. 59. Component Parts of Fuel Pump
Diaphragm
(f) Place hexagon-shaped diaphragm
alignment washer over end of pull rod. As-
semble lockwasher and pull-rod nut, using
special wrench to hold diaphragm alignment
washer stationary and prevent diaphragm

from twisting or turning. Tighten pull-rod
nut securely.

NOTE: It is extremely important that the
diaphragm be held exactly in alignment
while the pull-rod nut is being tightened. If
it is allowed to twist or become distorted,
unsatisfactory operation of the pump will
result. . .

(3) Valve Assembly.

(a) Blow out each valve chamber and make
certain that no foreign particles are present
which might prevent valves from seating
properly. Also make certain that no burrs
or irregularities exist in the valve seats and
that the valve seats are securely held in place
in the upper cover.

(b) Place valves in proper position in
valve chambers. Make certain that valves
lie flat against the valve seats and are not
standing on edge or tipped.

(¢) Insert valve spring on top of valves.

PLUG

GASKET ——@

g_ SPRING

. VALVE ——@

Fig. 60. Component Parts of Fuel Pump Valves

(d) Place fiber gaskets on valve plugs and
then place stems of valve plugs into the valve
springs and tighten plugs securely. Be cer-
tain that the stems of the valve plugs do not
distort the valve spring but fit properly in-

. side of them. ’
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(4) Cover Assembly. The position of the dia-
phragm when the fuel pump cover is assem-
bled is the most important single item to be
observed in repairing and assembling fuel
pumps. If the diaphragm is not in the proper
position when the top cover screws are tight-
ened, the pump will not function correctly
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wnen replaced on the engine. Follow instruc-
tions carefully.

(a) Lay thecover on the pump in proper
position, determined by marks made before
pump was disassembled.

(b) Insert screws from top through lock-
washers, upper cover and diaphragm.

‘(¢) Tighten screws until they barely en-
gage lockwashers.

(d) Pull priming lever up as far as possi-
ble, forcing diaphragm to its extreme high
position; while it is held in this position, the
cover screws should be tightened alternately
and securely.

(5) Bottom Cover Assembly.

(a) Holding pump upside down, place
rocker-arm spring cap and diaphragm-spring
cap over the end of the pull rod and the pro-
jection on the rocker arm in their proper
positions.

(b) Place gasket between pump body and
lower cover.

(¢) Locate springs for the diaphragm and
rocker arm in their proper position on bosses
in lower cover, then carefully fit lower cover
to the pump body, making certain that the
spring caps and spring remain in their prop-
er positions.

(d) Tighten screws securely.

(6) Final Assembly.

(a) Assemble screen in pump cover. Make
certain that it fits snugly around the gaso-
line inlet and edges of the casting.

(b) Place bowl gasket next to screen, then
complete the assembly of the bowl and bail
and screw assembly.

(7) Service Hints.

Never stretch or in any way change the
tension of the valve spring, as this will
change its pressure against the valve and re-
duce the capacity of the pump, particularly
under extreme conditions. Always use new
valve springs if in doubt as to the condition
of the old springs.

(8) Valves.

Do not replace the fiber valves with make-
shift valves, such as steel balls or metal disks.
The fiber valve has proved superior to all
other types of valves under all conditions.

(9) Guim in Gasoline and Sticking Valves.

Field reports sometimes ascribe faulty op-
eration of the fuel pump to the formation of
a gum-like substance on the valves. When
this trouble is encountered, clean and polish
the pump valves, valve seats, and gas strain-
er parts thoroughly.

Fuel Pump Trouble Chart

Defective or worn links.
fuel.

Broken diaphragm return

spring. buretor.

Punctured or worn-out fuel

pump diaphragm. in body.

Leakage around pull rod.
in body.

Pump does not supply sufficient

Does not supply fuel to car-

Fuel leaking through vent hole

Fuel leaking through vent hole

Trowble Cause Remedy
Broken rocker arm. Visible. Replace rocker arm.
Broken rocker arm spring. Visible. Replace rocker arm spring.

Replace links. Also check for air
leaks.

Replace spring.

Replace complete diaphragm. Do
not attempt to replace just one or
two layers.

Replace pull rod gasket, tighten-
ing pull-rod. nut securely.
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34. Governor.

a. General.

The governor acts, through oil pressure,
to increase fuel supply. It has a useful work
capacity of about six-inch-pounds over the
full terminal-shaft range of 30 degrees. A
spring, acting to cut off the fuel supply, has
been incorporated in the fuel control linkage.
This spring should oppose the action of the
governor with a total resistance of 12-inch-
pounds work for full terminal-shaft travel.

When the governor is installed, particular
care should be taken to see that it is mounted
squarely, and that the splined drive shaft of
the ballhead is in exact alignment with the
coupling sleeve on the drive from the engine.
The hold-down bolts should be securely tight-
ened and pulled down evenly.

The oil line between the engine-lubricating
oil-pressure system and the governor should
be installed. The proper linkage connections
to the speed-adjusting shaft should also be
made.

When making up the linkage connections
between the TERMINAL SHAFT and fpel sys-
tem, care should be taken to insure that
when the TERMINAL SHAFT of the governor
is in the fuel-off position, the fuel system
will also be shut off.

After checking the foregoing carefully, so
far as the governor is concerned, the engine
may be started. After the governor begins
to receive engine-lubricating oil, it will start
to open the fuel, and continue in this direction
until the engine fires. After the engine is
running, it will control the speed at that value
for which the governor speed adjustment is
set.

The hydraulic feature of the governor is
brought about by the admission of oil from
the engine lubricating system, under pressure,
to a gear pump in the governor base. The gear
pump raises the oil pressure to a value deter-
mined by the relief valve spring opposing re-
lief valve plunger. The oil under pressure is
maintained, when the governor is operating,
in the annular space between the reduced
diameter on the pilot valve plunger, and the
bore in the ballhead.

For any given speed-adjustment setting,
the speeder spring has a definite compression,
which must be opposed by the centrifugal

£orce of the flyballs. When these two forces
are in equilibrium, the land on the pilot valve
plunger exactly covers the lower holes, or
ports, in the ballhead. Under a steady load
condition, speed will then remain constant
and the pilot valve will pass only that amount
of oil required to replace leakage, and main-
tain the required power piston position.

Assume that a certain amount of load is
applied to the engine. The speed will drop
below that corresponding to the speed adjust-
ment setting on the speeder spring, the fly-
balls will be forced inward, and will lower
the pilot valve plunger. This will admit oil
pressure underneath the power piston, which
will rise. The movement of the power piston
is transmitted to the terminal shaft by the
terminal lever. Rotation of the terminal
shaft causes the fuel setting on the engine
to be increased.

Simultanequsly with the upward movement
of the power piston, the droop rivet on the
droop-adjusting bracket moves upward and
raises the floating lever which pivots about
the spring fork pin in the speed-adjusting.
lever.

When the load is applied, the engine speed
drops slightly; as a consequence, the centrif-
ugal force of the flyballs decrease. As the
floating lever rises, the compression load on
the speeder spring is reduced and this en-
ables the flyballs to assume again their nor-
mal vertical position.

The land on the pilot valve plunger then
again exactly covers the ports in the ball-
head, and the power piston stops moving at a
position corresponding to an increased fuel
setting on the engine. The engine now carries
the increased load at a slightly reduced speed

‘because of the slight decrease in speeder-

spring compression.

If the load is decreased, the engine speed
rises and the flyballs move outward, lifting
the pilot valve plunger. This opens the area
under the power piston to the longitudinal
drain hole in the ballhead, and allows the
spring opposing the governor, which acts to
decrease fuel, to force the power piston down-
ward, and decreases the fuel setting on the
engine. As this happens, the floating lever
is depressed and increases the compression
load on the speeder spring. The centrifugal
force of the flyballs increases as the engine
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speed is increased, and the increased com-
pression on the speeder spring now forces
the flybalils to return to their normal vertical

justment screws. A.wing nut is provided to

~ lock the speed-adjusting screw in position.

position. The pilot valve ports are then closed, ‘

and the power piston movement ceases under
the influence of the return spring.

If the governor is to be used for constant
speed service, speed adjustment may be
made by proper setting of the low limit ad-

COPPER WASHER,
GASKET

RELIEF VALVE
SLEEVE -

RELIEF VALVE / .
SPRING

RELIEF .VALVE/

PLUNGER

RELIEF VALVE SPRING SEAT PIN

The engine speed is then again steady at
a reduced load and has increased slightly be-
cause of the increased compression load on
the speeder spring.

b. Speed-Droop 'Adjustment.
That operation may be stable (without hunt-
ing), speed droop is introduced into the gov-

P

T speEDeR SPRING

N

P"‘

Fig. 61. Governor Cut-away Section—Front
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erning system. By speed droop is meant the -
characteristic of decreasing speed with in- .

creasing load. The required magnitude of this
speed droop varies with engine applications
and may easily be adjusted to suit conditions.

LOW LIMIT ADJUSTlNG
SCREW

WING NUT——
COVER .scaew:"f
LIMIT PIN<

SPEED
LIMIT NUT

HIGH
uMIT
ADJUSTING
SCREW

RELIEF VALVE
SPRING SEAT PIN

SPRING SEAT ———
THRUST BEARING —
BALLHEAD ———

PILOT VALVE ——___
PLUNGER

PUMP GEAR ——___

BASE GASKET i

BASE SCREW

COVER

The speed droop is adjusted internally. The
cover must be removed to make this adjust-
ment. A range may be covered of from ap-
proximately one-half of one percent to seven
percent.

FLOATING LEVER COVER A SCREW

77

COVER
GASKET

TERMINAL
_ LEVER

~_GOVERNOR
CASE

_SERVOMOTOR
PISTON

—BALL ARM
_BALL ARM
PIN

PIPE PLUG

\lug,ER GEAR

\IDLER STUD

GOVERNOR BASE . __ DRIVE SHAFT COLLAR

Fig. 62. Governor Cut-away Section—Side
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If the governor allows the engine to hunt,
shut down the engine and remove the cover.
Loosen the droop-adjustment screw which
holds the droop-adjusting bracket and move
the droop-adjusting bracket away from the
center of the governor about one-eighth inch.
This increases the speed-droop setting. Tight-
en the droop-adjustment screw and replace
the cover. Start the engine and observe

whether the engine is still hunting. If it is,
repeat the procedure outlmed above until
huntmg stops

SPEED AD-MSTING :

SGREW

DROOP ADJUSTBGNT

LONG TERMINAL SHAFT

As the droop-adjusting bracket is moved

‘away from the center of the governor, the

droop rivet moves away from the axis of the -
terminal shaft, and movement of the power
piston, through the floating lever, causes a
greater change of loading on the speeder
spring, or increases droop. ‘

It will be noted that when the droop-ad- -

~ justing bracket is pushed toward the center.

of the governor as far as it will go, the droop
rivet is near the axis of the terminal lever.
Consequently, as the power piston moves,

SHORT TERMINAL SHAFT

e
DROG’ ADJUSTING
BRAGKET -ASSEMBLY

TERMINAL SLEEVE

(TERMINAL SHAFT).
OILITE BUSHING

Fig. 63. Governor Cut-away Section—Top
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there will be but a slight up-and-down move-
ment of the floating lever. This, in turn, re-
sults in a minimum change of loading on the
speeder spring, or minimum speed droop.

In general, the engihe can be run with
the least speed droop that will give the de-
sired stabilization (without hunting) over the
operating range. In special cases, as when
‘two units are to be paralleled, greater speed
droop may be required in order to match units
and secure the proper division of lead.

c. Application. -
(See Figs. 66 and 67.) The governor has been
mounted vertically on the engine with a gas-
ket between its base and the adapter pad. A
9/16-inch six-splined coupling has been pro-
vided for driving the governor. This part
should fit the governor drive shaft freely, but
not so freely that excessive backlash exists.

Particular care has been used in manufac-
turing the governor drive parts to insure that
these parts will run smoothly and not trans-

mit speed irregularities, such as may be -

caused by shaft run-out or uneven gear teeth.
The ballhead in the governor, being very sen-
sitive, will pick up these impulses and gover-
nor performance will be erratic. . -

Fig. 64. Governor—Operating Speed Position

d. Speed Level Adjustment.
Rotation of the speed adjusting shaft causes
the speed adjusting lever to raise or lower

64
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the floating lever. Since the terminal lever

is stationary-when the load is steady, the
floating lever pivots on the droop rivet and
increases or decreases the compression on the
speeder spring. = ’ .

Increasing this compression causes the
speed to rise; decreasing it causes the speed
to drop.

Rotation of the speed-adjusting shaft suf-
ficiently far in the decrease-speed direction
(see Figs. 66 and 67), causes the floating lever
to pick up the speeder spring and lift the
pilot valve plunger. This opens the area under
the power piston to drain‘and enables the fuel-
return spring to shut off the fuel completely,
thus shutting down the engine.

Fig. 65. Govemo'r—Stoﬁ Position

e. Governor Service.

Governor faults usually show up in speed
variations of the engine, but this does not
mean that all such speed variations indicate
governor faults.

Therefore, when improper speed variations
appear, the following procedure should be
carried out.

(1) Check the load to be sure that the speed
changes observed are not the result of load
fluctuations.

(2) If the load is uniform check the engine
carefully to be sure that all eylinders are fir-
ing properly.

(3) See that the governor is installed so that
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no bind exists in any of the governor control
mechanism nor in the operating linkage be-
tween governor and engine; also, that no bind
exists in the fuel mechanism on the engine.

If the speed variations are large and errat-
ic, and unaffected (except, perhaps, in mag-
nitude) by change of speed-droop adjust-
ment, or if the governor simply fails to con-
trol at all, it is probably defective.

If the speed variations are erratic but
small in magnitude, the fault may lie in the
governor drive. Excessive backlash in the
coupling or the drive gears, or too tight mesh-
ing of the latter, may cause this trouble. No
amount of adjustment or other work on the
governor can correct this fault.

35. Maintenance of Generator.

a. Protection.

The machine should be protected carefully
against moisture both before and after erec-
tion. It is particularly important to keep the
windings dry since §he moisture lowers the
insulation resistance and increases the likeli-
hood of a breakdown.

Care should be taken in transporting and
handling the machine to see that the wind-
ings are not damaged. A blow upon any part
of the windings is liable to injure the insula-
tion and result in a burnout of a coil.

The generator is connected 3-phase star
with the neutral lead brought out.

b. Single Phase Operation.

The ability of a generator to operate
single phase, depends largely on the design
of the amortisseur or damper windings. Sin-
gle phase operation produces heavy currents
in the damper winding, which may cause
overheating in a machine not designed for
such operation. If there is no damper wind-
ing, the field current required for a given
load is increased to such an extent that the
output is seriously limited.

¢. Collector Rings and Brushes.

(1) Sparking.

If sparking between the btushes and the
collector rings occur, the following points
should be checked:

Brush pressure—It may be that the pres-
sure on the brushes is insufficient to make
them follow the ring surface.

Brush holder vibration.

633613 0—45 ]
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Brush chatter.

Oil vapor

Collector ring rough.

Spotted rings—This has been cured in cer-

tain cases by the use of a more abrasive

brush.
(2) Selective Action Between Brushes.

This is generally aggravated by any of the
causes of sparking at the brushes and if the
same remedies are applied, it can generally
be improved.

(3) Rings

Should be maintained smooth and true.
Grind or turn them if necessary to restore
a smooth and true surface.

Occasionally ring trouble will arise from a
ring not being of uniform hardness, so that it
wears unevenly. Such a ring should be re-
placed.

Collector ring trouble is seldom due to high-
current density as the maximum current
density, 40 amperes per square inch or less,
is well below the maximum density specified
for the brushes.

The brushes used should be light in weight,
with a fairly high current capacity, and

.should contain a slight amount of abrasive

material. A suitable grade is furnished with
the machine, and for the best results this
grade should always be used.

(4) Brushes.

Should make good contact with the slip
rings along the whole face of the brush. If nec-
essary grind the new brushes in with fine
sandpaper. Maintain a free sliding fit between
the brushes and the brush holder by cleaning
both thoroughly when necessary.

There are two collector rings made of
bronze alloy. Brushes supplied on these ma-
chines are metal graphite and should have a
brush pressure of approximately 3 pounds per
square inch. There are two brushes per ring.

(5) Operation and Care of Ball Bearings

Quietness and life of ball bearings depend
largely on cleanliness and proper lubrication.

d. Inspection.

(1) When the generator is installed, make
certain that the rotor turns easily, particular-
ly if the generator is not installed until some
months after being shipped.
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(2) Never open the bearing housing under
conditions which would permit entrance of
dirt. \

(3) External inspection of the generator at
the time of the first greasing soon after it
is put into operation will determine whether
the bearings are operating quietly and with-
out undue heating. Further inspection will
not be necessary except at infrequent inter-
vals, probably at greasing periods.

(4) If practicable, it is desirable for the
most satisfactory service to open the bear-
ing housings once a year, or after every 5,000
hours operation, to check the condition of the
bearings and grease. If difficult to inspect
the pulley or pinion end bearing, the condi-
tion of the bearing of the opposite end will
usually be representative of both.

(5) If grease deterioration has occurred or
if dirt has gained entrance to the housing,
the bearing and housing parts should be thor-
oughly cleaned out and new grease added.

e. Cleanliness. .
Since ball bearings are sensitive to small
amounts of dirt, they must be protected at
all times. If necessary to disassemble the
bearing . housing, first thoroughly remove all

dirt from adjacent parts, so no dirt will fall

upon the bearing or interior of the housing.
Cover the bearing and interior of the housing
with clean wrapping material if they are to
be left dismantled and exposed.

If dirt or deteriorated grease is found in
the housing or bearing, the parts should be
thoroughly cleaned with carbon tetrachloride
(avoid allowing this liquid to remain on ad-
jacent generator windings). In some cases,
it may be necessary to entirely remove the
bearing from the shaft in order to clean it
properly.

f. Mechanical Damage.
In mounting or removing bearings, pressure
should be applied only against the inner race,
always using a sleeve or other intermediate
piece if mounting or removal is accomplished
by hammer blows. Cover bearing carefully
during these operations if there is danger of
flying particles getting in amongst the balls.
Never attempt to remove a ball bearing by
exerting pressure against the outer race, as
the bearing may be seriously damaged.

In mounting or removing pulleys, couplings
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or pinions, the bearing must not be subjected
to axial pressure, especially hammer blows
as when these accessories are driven on the
shaft with a mallet. Any pressure of this
kind should be taken by supporting the oppo-
site end of the shaft against a stop of some
kind.

g. Spare Parts. .

The electrical spare parts on this set consist
of exciter and generator brushes and exciter
and generator brush holders. When brushes
have worn to the place where correct spring
pressure cannot be obtained, new brushes
should be installed. When new brushes are
installed, follow instructions listed under
‘“Brushes.”

h. Flashing Exciter Field.

If the exciter field loses residual magnetism
due to vibration or other causes, this may be
restored by passing a d-c current through
the field. The 12-volt battery may be used
for this purpose. First, raise the brushes in
the brush holders and place a piece of heavy
dry paper between each brush and the com-
mutator. The field leads are marked F1 and
F2. The positive terminal of the battery
should be connected to F1 and the negative
to F2.

If either battery terminal is grounded it
is not necessary to remove the ground, but
the corresponding field lead should be
grounded and the other field lead and battery
terminal connected. This application of d-c
current should be made for 30 seconds and
repeated three or four times. Tapping the
exciter frame with a hammer during the
application will help to restore the residual
magnetism.

36. Maintenance of Voltage Regulator. -

a. Detailed Description of Operation.
The voltage of the alternator is connected °
across the regulator coil circuit. An iron mag-
netic circuit in the shape of a square “C”
passes through and mounts the regulator
coil. The movable arm of the element is
mounted so that the iron armature attached
to its lower end can move, against the pull of
a spring, in the air gap of the magnetic cir-
cuit. Thus any change in the value of the
voltage being regulated correspondingly
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changes the magnetizing effect of the coil
on the iron magnetic circuit. This in turn
causes a change in the flux in the air gap and
changes the attractive force on the iron ar-
mature of the moving arm, causing it to
change its position.

The movement of the upper end of the
movable arm directly controls, depending on
the direction of its motion, the closing or
opening, in succession, of a series of silver
buttons. Each of these silver buttons is
mounted at the free end of an individual leaf
spring of conducting material. The other end
of the leaf spring is fixed and the assembly
holding the fixed ends is arranged so that
each one is individually insulated from the
others. KEach silver button is connected
electrically, by means of a wire from the
fixed end of its leaf spring, to a tap on the
stationary regulating resistance. The silver
buttons, in this manner are connected in se-
quence to consecutive taps or steps of the
regulating resistance.

The regulating resistance is connected di-
rectly in the field circuit (exciter shunt field).
At one end of the travel of the moving arm,
all of the silver buttons are apart from each
other, thus, placing maximum resistance in
the field circuit. At the other end of the arm’s
travel all of the silver buttons are closed
thus shorting out the resistance in the field
circuit through a silver path, which reduces
the resistance to a negligible value. Thus, as
the moving arm operates through its travel,
depending on the direction of its motion, it
successively opens or closes the silver but-
tons, to increase or decrease the resistance
in the field circuit. Since the moving arm has
a short travel all resistance can be inserted
or cut out quickly or it can be varied grad-
ually, depending on the change in excitation
required.

An important operating feature of the
Silverstat design is the smooth control of
excitation made possible by the use of the sil-
ver buttons. Although the operation of these
buttons in sequence apparently cuts small
steps of resistance in or out in a definite, step
by step manner, this is not actually the case.
When the moving arm operates the silver
buttons in sequence, there is a progressive
change in pressure between the faces of the
buttons, due to the action of the moving arm
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in deflecting the leaf springs that mount. the
buttons. Since the effective resistance be-
tween silver surfaces is dependent upon the
pressure, this effect combined with the small
value of resistance per step, acts to produce
an infinite number of steps from practically
zero to the maximum. In this manner the
Silverstat design inherently provides for
smooth variation of the stationary regulat-
ing resistance.

The regulating action of the regulator is
that of a semi-static device which operates
only when a correction in voltage is neces-
sary. For a given value of regulated voltage
and load on the machine being regulated
there is a corresponding value of regulating
resistance required in the field circuit; and
a corresponding position of the moving arm
and silver buttons which will give this value
of resistance. Under such conditions the mag-
netic pull on the moving arm is balanced
against the spring pull, at that position of its
travel. A change in load on the machine be-
ing regulated causes a corresponding change
in the voltage. To restore the voltage to its
correct regulated value, the moving arm and’
the silver buttons take a new position cor-
responding to the changed value of load.

Should additional load be placed on the ma-
chine whose voltage is being regulated, the
voltage will drop and an increase in field
current is required to bring the voltage
back to normal. The drop in voltage de-
creases the magnetizing effect of the regu-
lator coil and reduces the flux in the air gap
of its magnetic circuit. This in turn decreases
the magnetic pull on the iron armature at-
tached to the moving arm and allows the
coil spring to move the arm in a direction
to begin closing in sequence the silver but-
tons. This action shorts out in small steps
additional portions of the regulating resis-
tance, which being connected in the field cir-
cuit, causes the field current to be increased
and the voltage raised back to its normal
value. When the voltage is restored to its
normal value the moving arm of the regu-
lator is again in a balanced state. However,
the moving arm has changed its position to
correspond to the change in load on the ma-
chine.

In case some load is taken off the machine
and the voltage rises, the sequence as de-
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scribed in the foregoing paragraph is re-
versed. The rise in voltage increases the cur-
rent and magnetizing effect of the regulator
coil. This increases the pull on the armature
and moves it in opposition to the pull of the
coil spring, to start opening in sequence, the
silver buttons. This action inserts additional
steps of the regulating resistance in the field
circuit, thereby decreasing the field current
and reducing the voltage to its normal value.
With normal voltage restored the moving
arm is again in a balanced state in its new
position.

From the foregoing description of opera-
tion it becomes apparent that the Silverstat
regulator can increase the excitation to its
ceiling value (ceiling voltage of exciter)
where necessary. Also, the excitation can be
quickly reduced to the lowest value required.
The maximum travel of the moving arm be-
ing only a fraction of an inch permits the
regulating resistance to be very quickly
wvaried from maximum to practically zero
when operating conditions require such
control.

b. Damping Transformer.

To stabilize the regulated voltage and pre-
vent excessive swinging under various con-
ditions of excitation change, a damping ef-
fect is introduced into the regulator coil cir-
cuit by means of a damping transformer. See
illustrations. The use of this device elimi-
nates the need for dashpots or similar me-
chanical anti-hunting devices, which require
adjustment and maintenance.

The damping transformer is of a special
type having a small air gap in the laminated
iron magnetic circuit. One winding is con-
nected across the field of the generator whose
voltage is being regulated. (See illustrations,
for a-c applications.) The other winding is
connected in series with the regulator coil.
When there is a change in excitation volt-
age as a result of the regulating action of
the regulator, there is an induced transfer
of energy from one winding to the other of
the damping transformer. The energy thus in-
troduced into the circuit of the regulator
coil acts by reason of its direction, magnitude
and time to electrically damp excessive ac-
tion of the moving arm, thus preventing the
moving arm from carrying the change in
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regulating resistance and consequent change
in excitation, too far. Since the damping
transformer operates only when the excita-
tion of the generator is changing, it being
remembered that the excitation circuit is
d-c, the damping transformer has no effect
when the regulated voltage is steady and the
regulator is in a balanced condition. The
damping transformer is arranged for mount-
ing separate from the regulator as outlined
under “Accessories.”

¢. Voltage Adjusting Rheostat.

A small voltage adjusting rheostat is in-
cluded in the regulator assembly and pro-
vided a convenient means of setting the volt-
age at the value at which it is to be regu-
lated. The rheostat knob is located outside
the regulator cover where it is always ac-
cessible. The rheostat has a range which
makes itepossible to change the value of the
regulated voltage approximately 10 per cent
above or below normal on the type SRA a-c
regulators.

d. Assembly and Mounting.

The main control element with its moving
arm and the required number of silver but-
ton assemblies, together with the voltage
adjusting rheostat are mounted on the front
of a metal plate which serves as a base. A
second metal plate is attached to the rear
of the base and held a short distance behind
it by means of a post at each corner. The
regulating resistance is mounted in the space
between the base and the rear metal plate.
The top and sides of this space are enclosed
by a perforated removable cover. Each of
the projection mounting type regulators is
provided with a protective removable cover,
held in place by thumbnuts, which fits on
and encloses the front of the regulator. A
gasket of long life, flexible material, around
the end of the cover provides a dust-tight fit
which protects against dust and dirt col-
lecting in the main assembly. This gives ade-.
quate protectioh in case a regulator is in-
stalled where the air is dust laden or contains
foreign materials due to manufacturing proc-
esses, etc.

e. Installation. .
The method of mounting the regulator and
the fact that only four to six wires are con-
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nected to it makes it easy to install. Since all
internal adjustments are made in the factory
it is also easy to place into operation. The
usual field rheostat (exciter field rheostat) is
normally left in the circuit in series with the
regulating resistance of the regulator. Set-
ting the field rheostat in the proper position
to permit the regulator to take control places
the regulator in service.

f. Sensitivity.
The rated sensitivity of the type SRA regu-
lator is as follows: SRA-1 X1 214%.

Only sensitivity, as listed, is specified in

connection with the performance of generator -

voltage regulator. Sensitivity represents the
band or zone of voltage, expressed in terms
of percentage of the normal value of regu-
lated voltage, within which the regulator
will normally hold the voltage under steady
load conditions. This does not mean that the
regulated voltage will not vary outside of
the sensitivity zone. It does mean, however,
that when the regulated voltage varies more
than the percentage sensitivity from the reg-
ulator setting, due to sudden changes in load
or other conditions, the regulator will imme-
diately apply corrective action to restore the
voltage to the sensitivity zone.

Regulator sensitivity must not be con-
fused with overall regulation, which involves
not only regulator sensitivity, but also the
time constants of the machines, and the char-
acter and magnitude of load changes. A reg-
ulator cannot get more from a machine than
it is inherently capable of delivering and
cannot change machine characteristics. The
magnitude and rate of load change deter-
mines how far the voltage will vary outside
of the regulator sensitivity zone and the time
constants of the machines chiefly determines
the time required to restore the voltage to
the sensitivity zone of the regulator. For
these reasons only sensitivity can be speci-
fied insofar as the regulator is concerned and
not overall regulation which involves factors
over which a regulator has no control.

The design of the Silverstat regulator has
been coordinated so that any change of regu-
lated voltage with respect to temperature of
the regulator parts is very small, over the
range of ambient temperatures usually en-
countered in normal operating practice. The
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standard design of Silverstat regulator will
maintain its rated sensitivity, when operated
in ambient temperatures between 415° and
+40° Centigrade (+59° and +104° Fahren-
heit). This means that the regulator will
hold practically the same voltage whether it
is cold or warm. Special designs are avail-
able where it is desired to maintain rated
sensitivity over wider ranges of ambient tem-
perature than listed.

g. Accessories.

(1) Rectox Rectifier—Damping Transform-
er Unit.

On the type SRA a-c regulator a full wave
Rectox rectifier is used. The function of the
Rectox unit is to rectify the single phase a-c
supply to the regulator to a proportional
value of d-c energy, the regulator element
being a d-c operated device. The rectified
d-c energy is to all practical purposes inde-
pendent of frequency changes, and the a-c
regulator is correspondingly free from fre-
quency error due to small changes in speed
of the a-c machine. The Rectox unit is com-
pletely dry and requires no maintenance.

A damping transformer is supplied with
each regulator. This transformer functions
to stabilize the regulated voltage by acting
as an electrical anti-hunting device. This de-
vice does not require any adjustment or
maintenance.

The Rectox rectifier and damping trans-
former are mounted on a steel plate to form
a single unit as shown. This unit is arranged
for mounting separate from the regulator
and is designed so that it can be readily
mounted at the rear of a switchboard panel
or in any convenient location. The sides of
the steel plate are bent to form flanges and
mounting holes in both the base and flanges
facilitates mounting. The damping trans-
former and Rectox rectifier are wired to a
terminal block mounted at the bottom of the
steel plate.

37. Maintenance of Type WL Field Rheostat.

a. Construction.
In the manufacture of type WL rheostats a
pressed steel plate forms a rigid base, dur-
able but light in weight. After the entire
surface is sand blasted to remove foreign
particles the thoroughly cleaned plate is cov-
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OR ROTORS | for soldering, canvas caps, etc. | tion (Class 1) plus | al (Class 2) plus all neces-
or all * bulk materials | sary cleats, bolts, tie rings,
CROSS All cut material used for cross- | such as tapes, | formed copper connectors,
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MATERIALt | tors and tin clips. (For banding | purchase in bulk through type of coils.
wire, see Class 2.) from the Company.

Cut Insulating Material means any item that is cut to a definite size or shape. It does not include bulk
material.

{Complete Rewinding Material, Class 2, corresponds to the Rewinding Material listed in the various Parts

Sections of this Manual.

*Any desired combination may be obtcined by combining the Class Number and Sub Letter. For example 1-B
includes the slot and end Insulation only, or 2-B includes 1-B plus the bulk ‘material pertaining to 1-B.
Similarly, 3-A includes the cut core insulation (1-A) plus the necessary material of Classes 2 and 3 for
installing it.

Part set orders for any class will include only the items necessary to install the number of coils involved
except:

1Cut Banding Material (3-D) will be supplied in whole sets only.

Banding tools will be supplied only when specially ordered.

- IMPORTANT: ALWAYS GIVE THE COMPLETE NAMEPLATE READING AND STATE DEFINITE-

LY THE CLASSIFICATION OR SUB CLASSIFICATION DESIRED.
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ered with a ground coat which protects the
surface of the plate and forms an electrical
insulating, heat conducting surface upon
which to mount the resistance elements of
approximately zero temperature coefficient
wire. To these wires the heavy contacts are
fastened by a patented process which gives a
mechanically and electrically perfect joint.
Vitrohm insulation is applied over the re-
sistance wire. It holds-the wire and contacts
securely and protects them against corrosion
and mechanical injury. A porcelain terminal
block, movable contact arm with its bearing
together with: back cover and handwheel
form a complete plate.

When looking at the handwheel side the
all out or high capacity step is reached by
turning the handwheel counter-clockwise.
Clockwise rotation cuts resistance into the
circuit.

b. Adjustable Stop.

Each rheostat is provided with an adjustable
arm stop, which consists of a movable angle
piece clamped in a slot on the rear cover.
To limit the maximum voltage of a gen-
erator set clamp to limit the clockwise rota-
tion. To limit the speed of a motor set clamp
to limit clockwise rotation. After clamp has
been adjusted it should be held in position by
tightening set screw securely.

¢. Rating. .
The ampere rating stamped on the name
plate is calculated on the basis that the hot-
test spot temperature on the enamel does
not exceed 250° C. rise, which is the NEMA
standard for imbedded resistors. It is per-
missible to use a rheostat on voltages lower
than the name plate rating provided the
maximum current is not exceeded.

38. Total Hour Meter.

a. Operation.

The total hour meter type NH-35 consists
essentially of a synchronous motor, gear
train, and six indicating numbered wheels.
The meter is connected in parallel with the
alternator whose total hours of operation are
to be measured. When the unit is started the
self-starting synchronous driving motor
starts and runs continuously as long as the
unit runs.
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The synchronous motor drives the gear
train which in turn drives the six number
wheels. The meter will indicate accurately
as long as the frequency of the supply cir-
cuit is well regulated.

b. Construction.

The motor is a true high torque synchron-
ous motor having 12 poles and operating at
600 rpm. on 60 cycles. An oil storage reservoir
is provided for the motor bearings which pro-
vides freedom from frequent service. When
the oil supply is exhausted it is only necessary
to clean the motor bearings and replenish
the oil supply.

The precision gears are machine cut and
then gold plated for protection from corrosive
action. The bearings are of the highest grade
to insure frictionless operation over long
periods of service. )

A zero reset has been provided for use when
required. The resetting is accomplished by
removing the case and disengaging the num-
ber wheel shaft which allows the number
wheels to be set to any desired reading.

39. Lubrication of Power Unit.

The following chart gives the grade of oil
which should be used in this engine. Care
must be exercised to replenish the supply
daily if necessary, and to drain it as advised
in the paragraphs that follow.

High-grade, highly refined oils, corres-
ponding in body to the SAE (Society of Au-
tomotive Engineers) viscosity numbers listed
below will prove economical and assure long
engine life. SAE viscosity numbers classify
oils in terms of body only, without consid-
eration of quality or character. Only lubri-
cating oil of the best quality should be used.

a. Oil Recommendations.

The recommendations that follow are for
new or well-maintained engines:

T ¢ Engine Air
emperature Crankcase Cleaner
Below 32° F. OE SAE 10 OE SAE 10
Above 32° F. OE SAE 30 OE SAE 30

NOTE: Follow summer recommendations if en-
gine is housed in a warm building.

b. Force-Feed System.
The oil supply is contained in the oil pan and
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oil is fed to the moving parts of the engine
by a gear-type pump. This pump draws oil
out of the oil pan, through a screen of small
mesh which prevents foreign material from
being drawn into the lubricating system.

An oil-pressure relief valve is provided to
prevent the oil pressure from building up to
an excessive degree. Normal oil pressure for
the engine is from 20 to 30 pounds under av-
erage working conditions. Extreme tempera-
tures, load conditions, or the use of improper
grades of oil may cause these pressures to
vary.

¢. Filling.

The oil in the engine should be replemshed
daily, if necessary, in order to maintain the
level to the FULL mark on the dipstick. The
capacity of the crankcase is 28 quarts, U. S.

Overfilling should also be avoided as this
may permit the connecting rods to dip into
the oil supply, thus splashing an excessive
quantity of oil on the cylinder walls, causing
smoking, oil pumping, waste of oil, excessive
carbon deposit, fouled spark plugs, and sticky
valves.

Be sure the filler cap is replaced after each
refilling to prevent dirt from entering the
engine.

d. Draining.

It is essential that the oil pan be drained

ROCKER SHAFT

ROCKER ARM

CAMSHAFT

and refilled with new oil regularly, since the
oil gradually accumulates small particles of
dust, grit, and metal, which will cause wear,
and is also diluted by unburned fuel which
passes by the piston rings.

Draining the oil while hot will aid in the
removal of sediment. Refill the oil pan to
the proper level with new oil and replace
filler cap..

e. Cleaning the Oil Pan.
The practice of removing the crankcase

handhole covers for inspection at monthly in-
tervals or after 600 hours of service, is rec-
ommended. At that time the oil pan should
be washed thoroughly with gasoline and a
stiff brush. Do not use cotton or wool waste,
as fibers from it may stick to rough surfaces,
ultimately causing stoppage of the screen and

oil lines in the lubricating system.
f. Sludge.
The formation of sludge in the oil pan is due

to oil contamination caused by exhaust gases
which pass the pistons and come in contact
with the oil and condense to form an acid.
This condition will be found more often and
to a greater extent when an engine is oper-
ated at too low a temperature. Sludge is very
detrimental, and if the oil, when drained,
appears to be thick and congealed, the oil
pan should be thoroughly cleaned of all
sludge. See paragraph 38e above.

ROCKER ARM

.

INTERMITTENT OILING,TO
ROCKERS AND ROCKER
SHAFT, CONTROLLED BY
DRILLED HOLE IN CAMSHAFT.

Fig. 68. Oil Circulation Diagram
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g. Lubrication of the Water Pump.
Turn down grease cup snugly after every
eight hours of service and replenish lubricant
when necessary. Use WB-2.

h. Lubrication of Fan.
The fan is mounted on the water-pump shaft
and requires no lubrication.

i. Lubrication of the Governor.

The governor is lubricated by oil introduced
into the governor housing past the power
piston and pilot-valve plunger. The oil is
broken up into a fine mist by the rotation
of the governor flyballs. It collects in the
bottom of the governor case, and is dis-
charged through the base by a drain hole.
No additional lubrication is required.

j. Lubrication of the Magneto.
The cam-lubricating felt wick (31) (see Fig.
13) is saturated with grease at the factory
and should be relubricated periodically with
a small quantity of SAE 50 or 60 oil. The
magnet-rotor ball bearings (2), packed with
high temperature American Bosch U. S. 508
grease, and the distributor gear oil-less com-
position bearing (9) require no additional
lubrication between overhauls. Extreme care
must be exercised that the contact points
remain free from oil and grease.

k. Lubrication of the Air Cleaner.
After every eight hours of service unscrew
the wing nut and remove assembly to open
the entire air cleaner for inspection. Dispose
of accumulated dust in sump, refill to lower
bead with the same grade of OF as used in
crankcase, and replace top. Should filter ele-
ment need cleaning, swish up and down and
sidewise in fuel oil or gasoline. When gaso-

line is used, allow to dry thoroughly before
reassembling.

I. Lubrication of the Starting Motor.
No lubrication is required, since all three
bushings are of the oil-less type. However,
at any time that the cranking motor is dis-
assembled for cleaning, put a few drops of
light OE in each bushing.

m. Lubrication of the Generator (12-Volt)
Add from eight to ten drops of OE SAE-10
to each hinge-cap oiler after every 128 hours
of operation.

n. Lubrication of the Alternator.

After every 1,024 hours of service add WB-3
to ball bearings. The following procedure
should be observed.

(1) Stop engine.

(2) Remove drain plugs located beneath ball-
bearing retainers.

(3) Remove any hardened grease in the
drain-plug holes.

(4) Turn down grease cups until lubricant
is expelled through drain holes.

(5) With drain plugs removed, start the en-
gine and run for several minutes, or until
all excess lubricant is expelled through drain
holes.

(6) Stop the engine.

(7) Replace the drain plugs and carefully
wipe away any excess lubricant from sur-
rounding parts.

Lubrication to crankcase bearings, cam-
shaft bearings, connecting rod bearings,
valve mechanism, timing gears, and gover-
nor is full-force feed. Pistons and piston pins
are splash-lubricated.

75



a)

IMPORTANT

40. Special Instructions When Ordering Spare Parts

Delay and confusion can be avoided when full and correct serial number
of engine is. specified on parts orders and correspondence. The illustra-
tion shows the serial number name plate, attached to the engine, and
number that is required. When ordering spare or replacement parts for
this Engine or when corresponding with the factory regarding it, it is
necessary this serial number be indicated.
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SECTION 1V. PARTS LIST
INDEX TO PARTS LISTS FOR POWER UNIT

Par. Page : Par. Page

AirCleaner . . . . . . . 176 124 Fuel Tank . . . . . . . 77 124
Alternator . . . . . . . 67 114 Gear Cover . . . . . . 49 88
Alternator Controls . . . . 69 116 Generator, 12-Volt . . . . 61 99

Battery . . . . . . . . 62 102 Governor . . . . . . . 78-79 126-128
BedPlate . . . . . . . 58 96 Governor Controls . . . . 51 91
Bell Housing . . . . . . 43 81 Governor Drive Assembly . 50 88
.Cables, Wires, Etc. . . . . 64 106 Ignition Cables . . . . . 66 113
Camshaft . . . . . . . 46 83 Ignition Cable Conduits . . 66 113
Carburetor . . . . . . . 74 121 Instrument Switch . . . 72 119
Circuit .Breaker S | 118 Lubrication . . . . . . 47 83
Connecting . Rod . . . . . u 81 Magnetic Switch . . . . 60 97
Control SwitchBox . . . . 63 102 Magneto . . . . . . . 65 108
gzdm.g""""“ %  Manifold . . .. ... 52 9
upling . . . . . . . . 43 81 Muffle 53 o1
Crankcase . . . . . . . 42 80 O'lll FT S 2
Cranking Motor . . . . . 59 97 ! }ter R 3
Crankshaft . . . . . . . 41 80 Oil Lines . . . . . . . 47 83
Cylinder Head . . . . . . 48 86 OilPan . . . . . . . . &7 95
Engine Base . . . . . . 57 95 Oil Pump . . . . . . . 47 83
Exciter . . . . . . . . 68 116 Piston . . . . . . . . 45 82
Fan . . . . . . . . .54-55 92-93 Rheostat . . . . . . . T3 120
Flywheel . . . . . . . . 43 81 - Standard Hardware. . . . 80 132
Fuel Lines . . . . . . . 77 124 Voltage Regulator . . . . 70 117
FuelPump . . . . . . . 75 123 Water Pump . . . . . . 54-565 92-93

MANUFACTURER’S CODE INDEX

Code Name and Address Code Name and Address
A Le Roi Company G A-C Spark Plug Division
Milwaukee, Wis. General Motors Corporation

B Air-Maze Corporation Flint, Mich.

Cleveland, Ohio H Woodward Governor Company

C Zenith Carburetor Division Rockford, Il
Bendix Aviation Corp.
Detroit, Mich. 1 American Bosch Corporation

D  Allen-Bradley Company Springfield, Mass.
Milwaukee, Wis.
J Westinghouse Electric and
Manufacturing Company
East Pittsburgh, Pa.

E  Thomas Flexible Coupling Company
Warren, Pa.

F Delco-Remy Division
General Motors Corporation K Briggs Clarifier Company
Anderson, Ind. Washington, D. C.
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PAR. 41-42

POWER UNIT PE-74-( )

!
T™ 11-909

Ref.
No.

QOO DO

S.C.
Stock No.

3H4584A/558
3H4574/K5

3H4574/K5
3H4574/P21

SH4584A/C31
3H4584A/C13

3H4574/P7

3H4574/T16
3H4574/T17
3H45674/B19
3H4574/B18

3H4574/S18
3H4574/P21
3H4574/S26 -

- 83H4574/526

3H4584A/W5
3H4574/B20
3H4574/W10
3H4574/S16
3H4574/P1
3H4574/C28

/N

41. Crankshaft

Fig. 71. Crankshaft and Component Parts

No. _ Mfr's
Reg’d Name and Description Part No.
1 Crankshaft Assembly, Includes next 8 items............... Ab5-372
6 Stud—Crankshaft flange..........ccievviiiiiieinn.. -105-338

1 Key—Crankshaft gear, Woodruff #A...................... 09-15
1 Crankshaftgear..............ccoiiiiiiininnnnnnnnna.,. 26-325
1 Key—Crankshaft pulley, Woodruﬁ AL . 09-15
1 Pulley—Crankshaft..........ccciveiiiiiinrenneennennnns 36-517
1 CranKking JawW........viee iieeerrnnesrrenseconsnannsnes .96-2T
) 42. Crankcase
1 Crankecase assembly (A to D Incl.)....... e etiererieeeaas A100-149-5
1 Crankecase assembly (AtoEIncl)........cevviiiininn. 1A100-149-5
1 Crankecase assembly (A to F Incl.)............ e iaeaeeaas 2A100-149-5
12 Capscrew—Main bearing (Serial No. 164990 up).......... A 34-217
12 Stud—Main bearing (up to Serial 164989)................. B105-43
1 Bearingcap—Frontmain...............cciiiiiiianaan... 4-177
1 Bearingcap—Centermain............c.coiiiiiininnn., 4-181
2 Dowel pin, for rear bearingeap.......... vcciiiiiiiinnn. 17-400
1 Bearing cap—Rear main, Includes part #17-299 ............ A4-178
2 Thrustwasher pin..........cciiiiiiiiiiiiiiinrennnnnnn 17-299
. 12 Nut—Main bearing stud, (up to Serial 164989)............. B53-26
1 Rearoiltube..........ooiiiiiiiiiiiiiiiiiiiiiiniaannas 56-397
1 Frontoiltube................. LN e 56-398
2 Bushing, Front and center camshaft...................... 11-134
1 Bushing, Rearcamshaft.................ccccviiiin.... 11-138
1 Welch plug, 8”7. ...ttt eteereerncnnnnennnn. D 019-40
4 Screw—Parker Kalon #2x 34", Type U....ovvvvvnvnn.n... 03-2001
1 Name Plate—LeRoi Serial Number....................... 62-48
14 Stud—Cylinderhead Y4 x 63" Ig... oo iiiiviiininnnn... 105-232
4 Stud—Cylinderhead 4 x 563" 1g......ccovviiiiviinnnn... B105-31
4 Stud—Oilecleaner, S x 17 1g.. .....civviieriniiiinnnnn. B105-39
4 Stud—Water pump brkt. 4 x 1567 1g.. ....c.ovviviiin... 105-245
1 Stud—Ignition wire brkt., S6 x 1”7 lg...................... B106-39
2 Bearing shell—Front main, ¥5........................... 21-348
2 Bearing shell—Center main, ¥%4.......................... 21-347
2 Bearing shell—Rearmain, ¥4............................ 21-349
4 Thrust washer—Rear main bearing....................... 20-370
1 Bushing—Governorecrossshaft........................... 21-324
6 Locking wire—main bearing...................c........ E 61-44
4 Cylindersleeve.........ccoiveiiiiereerrnrneeeennnnnnnns 175-5-1
8 Packing—Cylindersleeve................covivvvnnnnnn. F 7441
1 Drain cock, ¥ M.and F. M. P. thrd..................... 15-838
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T™ 11-909 IV. PARTS LIST PAR. 43-44
42. Crankcase (Cont'd)
Ref. S. C. No. Mfr's. Mfr’s.
No. Stock No. Req’d Name and Descriplion Part No. Code
.. 3H4574/D17 1 Decalcomania—Waterdrain.............................. 62-109 A
50 3H4584D/R7 1 Oil retainer.......... PP 31-325-1 A
51 3H4574/G27 1 Gasket—Oilretainer................ ... ... ..., 16-777 A
52 3H4574/G38 2 Gasket—Oil retainer parting. .......................... .. 16-907 A
3 Capscrew,5%—18x 24" hex.......................... ..., 02-19 A
.. 8 Lockwasher, 9{5”. . ...... .ot 05-50 A
53 3H4584A/S57 2 Oilseal—felt.............ccoiiviiiii 125-67 A
54 3 Pipeplug—lg”slotted................ ..., 19-13 A
56 5§ Pipe plug, 87 ..o e 011-1 A
59 3H4574/P13 1 Pipe plug, 34" ctrsk, special.. ............................ 011-103 A
60 3H4574/T1 8 Valvetappet......... ... 23-12 A
61 3H4574/R25 8 Pushrod....... ... i 99-72 A
.. 1 Stud,oillineclamp, S x 1”7, ..ot B105-39 A
43. Bell Housing, Flywheel and Coupling
80 3H4574/H20 1 Bell housing—upperhalf................................. 37-221 A
81 3 Capscrew, 34—16x 1" hex............................. 34-37 A
82 3H4574/W10 1 Lockingwire...............ccoviiiiiiiinnnnn. e 61-44 A
2 Capserew, 4—13 x 1Y hex..................cciiin... 02-70 A
. 2 Lockwasher, 14”. . ... ... ... ... 05-53 A
84 1 Flywheel assembly, Includesring gear..................... A9-486-1 A
85 3H4574/G36 1 Ringgear, 8/10 pitch........... ... ... ... ... . ... 26-270 A
86 3H45T4/N3 6 Nut, 3"—20 hex.slotted.................... ... .. ... B53-25 A
.. 3H4584A /P33 6 Cotterpin, 35 x 17 1g.. ... 07-23 A
91A 8 Capscrew, 3%4—16 x 11" hex.hd.......................... 34-209 A
.. 8 Lockwasher, 34”. ... ... . ... . . 05-51 A
92 3H4574/K6 1 Key (Furnished with Alternator)......................... 09-213 A
93 3H4584A/G10 2 Couplingguard.......... ... ... ... ... 156-116 A
6 Capscrew, 34—16x S4” hex............. ... ..., 02-33 A
.. 6 Lockwasher, 34”. ... ... ... i 05-51 A
91 1 Coupling—Thomas flexible No. 312, Includes next 7 items... A28-256 A
3H4584A/F7 1 Flywheel adapterplate....................ovuiiiiiaa... 30702 E
. 3H4584A/R36 1 Centerring. ... ... ... . ittt i, 20752 E
3H4584A/H25 1 Hub—rear flange, 254” Bore, special....................... 21188 E
3H4584A/R38 2 Laminated rings—Flexible (20 pieces)...................... 10957 E
3H4584A/B40 16 Bolt, )5 x2” lg. special............... e 10966 E
3H4584A /W5 16 Washer—Beveled, Y5........... ... ... i, 10965 E
. 3H4584A/N50 16 Nut, 157—20, “Stay-on" .......ccoiiriiiirnnnnennnns 11118-6 E
44. Connecting Rod

100 3H4584A/R6 4 Connecting rod assembly, Includes parts AtoB............ 1A7-74 A
101 3H4584A/B256 16 Bolt—Connectingrod ...ttt A 34-201 A
103 16 Nut—Connecting rod bolt, 74z” x 20 hex. special............ 53-31 A
104 8 Bearing shell—Connectingrod, Y5......................... 21-350 A
105 3H4574/W54 4 Capscrew—Piston pinclamp...................... ... B35-8 A
106 4 LockWire........ ..ottt iiiniieneeennns Ceeeann 61-5-3 A
. 3H4584A/P33 16 Cotter pin, 36 X 17 1g. . iive ittt ittt iienaenanns B 07-23 A



PAR. 45 POWER UNIT PE-74-( ) TM 11-909
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Fig. 72. Cross Section through Connecting Rod and Piston

45. Piston

Ref. S.C. . No. Mfr's. Mjfr's.
No. Stock No. Req'd Name and Description : Part No. Code
110 3H4574/P20 4 Piston assembly, Includes pin and bushings................ 1A8-199-8 A
111 3H4574/B21 8 Bushing—Pistonpin...........coiiiiiiiiiiiiiiiaaans 11-166 A
112 : 4 Piston Pin........ciciiiiiriiiiiii ittt ittt 17-298 A
115, 38H4574/R12 12 Compression ring—P. C. 5 X 56" . ... veiiiiinineanns .18-236 A
116 8H4574/R16 4 Oilring—P. C. B X Y e e it iirianetrtaeeaannnnaas 18-236 A

.w

Fig. 73. Piston and Component Parts
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T™ 11-909 IV. PARTS LIST PAR. 46-47

120 X 127 123
| ;

125 126 124
Fig. 74. Camshaft and Component Parts
' 46. Camshaft
Ref. S. C. No. Mfr's. Mfr's.
No. Stock No. Req'd : Name and Description Part No. Code
120 3H4574/C8 1 Camshaft................ ittt 6-132 A
121 3H4574/K4 1 Key—Camshaft gear, Woodruff #13....................... 09-17 A
122 "3H4574/G35 1 Camshaftgear.............cciiuiniimiianiiiniiiinannn... 26-326 A
123 SH4574/W5 1 Lockwasher—Camshaft gear, special. .................. T.. 20276 A
124 3H4574/N11 1 Nut—Camshaft gear, 114”"—12 special..................... 53-171 A
125 3H4574/R5 1 Camshaftretainer.................cciiiiiiiiiiiiiiien 31-327 A
126 3H4574/S52 2 Capscrew, S—18 X 34”7 heX........ccoiiiiiiiiiiiiiia, 02-18 A
127 ‘ 2 Lockwasher, 54", special........c.oviriitnreniinenaneanns 20-274 A
47. Lubrication, Oil Pump, Lines and Filter
130 1 Oil pump assembly, Includes 1A13-260-2 plus partsAto B .... 2A13-260-2 A
130 1 Oil pump assembly, Includes bushings..................... 1A13-260-2 A
131 8 Bushing—Oilpumpbody...............cooi i, 21-370 A
132 1 Shaft—Oilpump.............. i, A 27-850 A
136 1 Key—Pump drive gear, Woodruff #6...................... 09-6 A
137 3H4574/D3 1 Pumpadrivegear.........ooviiininit it 26-327 A
138 1 Taper pin—Pump drive gear, #2x 1" 1lg.................... 010-29 A
139 1 Shaft—Oil pumpidlergear............................... 27-1387 A
133 2 Key—Oil pump gear, Woodruff #6........................ 09-6 A
140 2 Key—Oil pump gear, Woodruff #6........................ 09-6 A
134 2 Oilpump gear.........cviiiii i e 26-519 A
141 2 Oilpumpgear..............ccoovnnnnn. e 26-519 A
135 1 Lock wire—Oil pumpgear....................covviun.... 64-29 A
142 1 Lock wire—Oil pumpgear.................ciiviiaain.. 64-29 A
143 1 Cover—Oilpump...........c i, 14-538 A
148 6 Capscrew, {—20x 54" hex......... ... i, 02-3 A
149 6 Lockwasher, 147 . vu i e e e 05-49 A
144 3H4584A /526 1 Secreen—Oil PUMP. ... oviiit e e 43-70 A
145 ‘ 1 Wire—Oil pumpsecreen............ccovvuvvueennniennnnn. 61-5-2 A
146 3H4574/G39 1 Gasket—Oil pump body tocover......................... 16-636 A
151 2 Capscrew, —18 x 114" hex.......... ..ot 02-21 A
152 3H4574/S552 1 Capscrew, 56—18 x 34" hex........ ..o, 02-18 A
163 ; 8 Lockwasher, 36" . ..o vttt et et e 05-50 A
o147 1 Cover—Oil puUmp. ....oviii ettt 14-536-1 A
... 1 Pipeplug, Y5”slotted.......... ...l B 19-13 A
150 3H4574/G24 1 Gasket—Oil pump coverflange........................... 16-635 A
154 3H4574/S62 5 Capscrew, 56—18 X 34" hex..........ovii i 02-18 A
154A 5 Lockwasher, 54" .. ... ..ot e e 05-50 A
148 3H4674/P47 1 Pipeplug, 1" etrsK.......onuiii i i 011-102 ‘A
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PAR. 47

M-4
M-16
M-17
M-50
M-105
M-107
M-108
M-110

3H4574/G76
8H4574/M16
3H4574/PT1
8H4574/F17
8H4574/S142
3H4574/A86
8H4574/N35
8HA4574/ W84

P e b DD

-

Fig. 76. Oil Filter and Component Parts

*Gasket—For top cover, Vellum.......................... M-4
*Strap—Mounting. ..ottt ittt i M-16
*Drain plug—Sump. ..ottt it i M-17
*Restrictor fitting—Brass.............cooveiiiiiiineann. M-50
*Capscrew—Bar handle.......... ... ... i, M-105
*Cork washer. .. ..ot i i i i it i M-107
*Check MU, . o.vvi et ii et ittt ittt e M-108
*Steel washer........ccooviiieiinannenn tecetriceanaanan M-110

-

L L L L L,

TM 11-909 \ 1V. PARTS LIST
47. Lubrication, Oil Pump, Lines and Filter (Cont'd) )

Ref. ~S.cC. No. h Mifr's. Mifr's.

~ No. Stock No. Req'd Name and Description : Part No. Code
1566 1 Plug—Oil relief......... e e, 53-150 A
156 3H4574/41 1 Spring—Oil relief plunger..... e et e e e 24-236 A
167 8H4574/P17 1 Plunger—Oilrelief.............. ...t 25-54 . A
168 3H4574/G23 1 Gasket—Oilreliefplug................ ... iiiiiinininnn B16-117 A
159 3H4574/F10 1 Oil filter assembly—Briggs Model G400, Includes .

partsmarked™. .. ... ... ... ... AT7-176 A
160 -+ 3H4584D/32 1 *Element—For oil filter, Briggs Model G-41 Cel............ A77-180-1 A
] .{/«,l:f i ,‘n" . . - - R Lot . . R e Ty T e R B R e et



PAR. 48 POWER UNIT PE-74-( ) T™M 11-909

47. Lubrication, Oil Pump, Lines and Filter (Cont'd)

Ref. S. C. No. Mfr's.
No. Stock No. Req'd - Name and Description Part No.
M-112 3H4574/5140 1 *Holddown spring.........covviiiniiiiiiiineeennanienn. M-112
M-113 3H4574/C121 D e o T -5 M-113
M-114 3H4574/P77 1 *Plate—Topholddown..........c..vvvriiiininneinnannn, M-114
M-116 3H4574/W85 1 *Copperwasher............. ..., M-116
32 4 Stud—Oil filter support, 34 x 1” lg. (also listed in Group 42) ... B105-39
161 4 Plain washer, 95”........ciiri i e e 06-3
162 4 Lockwasher, 546" . . ..ottt it et e 05-50
- 163 3H4574/N4 4 Nut, 3%”"—24 hex. for #B105-39........................... 04-602
166 3H4574/L8 1 Oil line—Filter inlet, Titeflex metal, 103{” lg............... A55-642-5
167 3H4574/E18 4 Connection, 14” x 90° brassstr.ell........................ 33-542
169 3H45674/1.34 1 Oil line—Filter outlet, Titeflex metal, 2134”................ A55-642-7
171 3H4574/C48 2 Connection—Filter lines, 14” brassnipple.................. 33-544
172 3H4574/L9 1 Oil line—To cyl. hd., Titeflex metal hose, 1614” Ig........... A56-642-4
173 3H4574/E18 2 Connection—Cyl. hd. oil line, 14” 90° brass str.ell.......... 33-542
174 3H4574/C48 1 Connection—Cyl. hd. oil line, 14” brass close nipple......... 33-544
175 3H4574/C48 1 Connection—Oil line crankcase, 14” brass close nipple....... 33-544
176 1 Connection—Oil line, 24” eross...........ocvviivn... 54-101
164 1 Gauge—Oil pressure.............c.ovuiiiunninennnennn. ... 60-80
177 3H4574/L11 1 Oil line—To oil gauge, Titeflex metal hose, 293{” 1g......... A55-642-8
178 3H4674/C48 1 Connection—Oil line to oil gauge, 14” brass close nipple.. ... 33-544
179 3H4574/L10 1 Oil line—To governor, Titeflex metal hose, 2215” Ig.......... A55-642-6
- 3H4574/K18 1 Connection—Oil line to gov., 4” 90° brass str.ell.......... 33-542
180 3H4574/C48 1 Connection —Oil line to gov., 14” close nipple............... 33-544
181 2 Clamp—Oilline......... ... ittt 83-49
1 Lockwasher, 345" . .. ovriiiiin ittt et e e 05-50
3H4574/N4 1 Nut, 9" —24 hex.. ... .ottt it 04-602
3H4584A/T5 1 Brasstee, B X LB X U4 oo it i i 38-564
3H4574/E16 1 Brass elbow, 1{ x 14”, special reducing. ................... 38-547
3H4574/L14 1 Oil line—Pressure switch to gauge, Titeflex metal hose,
DB S - RSP A56-642-13
cee 3H4574/C48 2 Brassclosenipple, 18" . ...ovi it i e 33-544
48. Cylinder Head
190 1 Cylinder head assembly optional, Includes parts A to C Incl... 1A2-149-3
190 3H4574/H1 1 Cylinder head assembly optional, Includes parts Ato D Incl. .. 2A2-149-3
190 3H4574/HT 1 Cylinder head comp. assembly optional, Includes parts
AtoLIncl.. ..ot e 3A2-149-3
191 4 Seat insert—Exhaust valve ............... ... ... ooo.... A 64-33
192 3H4584A4/G2/1 4 Guide—Intake valve.................coiiiuiieniiinenn., 58-26
193 3H4684A/G2/2 4 Guide—Exhaust valve............c.cciviiiiiiiiiinininnn.. 58-27
194 4 Stud—Rockerarm bracket.................cciiiiiiinn... 105-216
195 6 Stud—Manifold ............ ... ... 105-191
... 16 Stud—Spark olug shield (not illustrated)................. C 105-315
196 3H4574/V2 4 Intakevalve.......... ...ttt 15-200
197 3H4574/V8 4 Exhaustvalve... ... ... ...ttt 15-201-1
198 3H4574/S17 8 Valvespring.........ooiiiiiiiiiii i i B24-26
199 3H4584A/R4 8 Washer—Valvespring.............ccoiiiiiiiniininen... 20-278
200 3H4574/W6 16 Lockwasher—Valve stem, special........................ D 20-279
201 3H4574/1L36 1 Oil line—Rocker arm to cylthder head 3¢s x 8”.............. AB5-51-24
205 3H4574/S22 1 Rocker arm shaft assembly, Includes sleeve and plugs....... 1A27-839
205 1 Rocker arm shaft assembly, Includes 1A27-839 plus
parts EtoL, Incl.. ... .. ... it 4A27-839
206 3H4574/S114 1 Sleeve—Rockerarmshaft.........................oo ..., 63-41
207 2 Plug—Rockerarmshaft.......................... L, 19-87
210 3H4584A /A7 4 Rocker arm assembly—Intake includes bushing and
partsGand H............... ... ... i, E A98-19-2
86
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PAR. 49-50 POWER UNIT PE-74-( ) T™ 11-909
48. Cylinder Head (Cont'd)
Ref. S.C. No. Mfr's. Mfr's.
No. Stock No. Reg'd Name and Description Part No. Code
212 3H4574/B27 4 Bolt—Valveadjusting..............coiviiiriinenneenn. G B34-25 A
213 3H4574/N31 4 Lock nut—Valve adjusting bolt......................... H B53-8 A
210A 3H4584A/A1 4 Rocker arm assembly—Exhaust includes bushing and
parts Jand K.....ooviiiiii i it A98-19-3 A
212 8H4574/B27 4 Bolt—Valve adjusting..................ciiiuunnn.n ....J B34-25 A
213 3H4574/N31 4 Lock nut—Valve adjustingbolt......................... K B53-8 A
216 4 Bracket—Rockerarmshaft.............................. 40-795-2 A
217 4 Spring—Rocker armshaft.............. .. .0, 24-86 A
218 8 Washer—Rocker armshaft............................... 20-74 A
219 2 LocK WM. ....oviii ittt ittt it ian e L 61-59 A
219A 3H4574/W7 14 Washer—Cylinder head stud, ¥4”......................... B20-1 A
219B 3H4574/N8 14 Nut—Cylinder head stud, 4"—20 hex..................... 04-605 A
219C 8H4574/N27 4 Nut—Rockerarm bracket................ ... ..ot 04-604 A
... 4 Washer—Rocker arm bracket stud, 24” plain............... 06-70 A
221 3H4574/G22 1 Cylinderhead gasket...............c.cviiiiiiiiiiinnnnn, 16-629 A
- 3H4574/G59 1 Cylinder head cover assembly, Includes parts M to N Incl... A14-535 A
222 1 Cover—Cylinderhead............................co.t. M 14-535 A
223 3H4574/B9 1 Breather—Air Maze ZOH, Includes parts marked t......... A77-137 A
223A 1 {Breather top, Includes name plate #20-3.................. Z0-001 B
223B 1 {Breatherbase...........cciiiiiiiinnirinneriannnnnn Z0-003 B
.223C 1 {Breatherelement..............cciuiiiiiiinnierennnnennn Z0-18 B
223D 1 tWingnut, 38”7 std.. ... oo e 04-1002 A
223E 1 Lockwasher, 34”.. ... ... .. i i 05-51 A
223F 3H4574/S63 4 Screw—Breather, Parker Kalon, Type Z Stove head
FL0 X 38" . e e Ceeen. 03-1538 A
224 8H4574/G21 1 Breather gasket.............cuuuieiunieeuuneeeunnennss N 16-643 A
226 3H4574/N17 4 Nut—Cylinder head cover, 7{s"—20 Acorn................. 04-1129 A
227 1 Gasket—Cylinder head cover......................cccouunn 16-634-2 A
4 Spacer—Cylinder head cover stud (Serial 181801 up)........ 22-229 A
49. Gear Cover
236 1 GeBT COVET. ..ttt ettt et eeineereenanerenneeeeannanonns 14-540-2 A
236 3H4574/G19 1 Gasket—Gear cOVEr (UPPEL). ....cvvrvrevrnneennnneennnnns 16-650 A
237 3H45674/G18 1 Gasket—@Gear cover (manifold side)........... e 16-651 A
238 3H4574/G17 1 Gasket—Gear cover (IOWer).........covviiiiininenneenns 16-652 A
239 3H4574/G16 1 Gasket—Gear cover (magnetoside)....................... 16-653 A
240 1 Oilretainer, 215" I.D.............ccovvinn.. [P 125-58-1 A
243 11 Capscrew, 34—16 x 18{” hexX.. .......cov i iiiiiiiennn... 02-39 A
244 2 Capserew, 34—16 X 1147 ... ittt . 02-38 A
245 14 Lockwasher, 34”. ... ... ..ciiiiiiiiiiiii e 05-51 A
241 2 Taper pin, #7 X 27 1g. . ittt e e 010-315 A
242 2 Nut, 38"—24 hex........cooviiiiiiii 04-603 A
50. Governor Drive Assembly
260 3H4574/D20 1 Governor drive assy., Optional, Includes parts Ato F....... 2A116-51 A
260 1 Governor drive assy., Optional, Includes parts Ato E....... 1A116-61 A
260 1 Governor drive assy., Optional, Includes parts Ato B....... Al116-51 A
260 1 Body—Governordrive..........coviiiiiinnienianenann. A 116-51 A
261 3H4574/871 1 Bushing—Governor shaft, front........................... 21-339 A
262 3H4584A/B21 1 Bushing—Governor shaft,rear........................... 21-354 A
263 3H4584A/S64 1 Ol SHnger. ... vttt et 202-1 A



i

PAR. 50

245 @ 236

TM 11-909 - - IV. PARTS LIST -

- 236

O
o 244/1 238 \
\ Fig. 78. Gear Cover and Component Parts
50. Governor Drive Assembly (Cont'd)
Ref. S. C. No. . Mfr's. . Mfrs.
No. Stock No. Reg'd Name and Description - Part No. Code
263A 3H4584A/S53 1 SpPring....covvviieiiiiiiiiinen ettt 24-310 A
264 8H4584A/S56 1 Oilseal.....coiiiiiiiiiiiiiii i it iieee e, B 125-56-1 A
265 1 Bearing cap assy., Includes bushing................. P Ad4-167 A
266 3H4574/B64 1 Bushing—Governor drive pinion........ e 21-327 A
267 3H4674/G16 1 Gasket—forbearingeap..........coiiiiiiiiinninnnnn.. E 16-873 A
268 1 Bevel pinion—Governordrive.............c.coiiiiiininn. 26-504 A
269 1 Bevel gear—Governor drive shaft......................... 26-503 A
270 1 Taper pin, for bevel gear, #3—1Y71g..............vuin.. 010-42 A
271 - 3H4674/S14 1 Shaft—Accessory drive..........c.oiviiiiiiiiininnnnnnnns 27-1326 A
272 ' 1 Gear—Accessory driveshaft.................... e 26-334-2 A
278 1 Taper pin—Governor drive gear, #3—13”lg............... 010-42 A
274 1 Xey—Magneto coupling, Woodruff L T 09-6 A
276 1 Magneto coupling..... ettt et ....F 28-159 * A
...  8H4574/S2 4 Capscrew, for drive shaft bracket, 34—16 x 1” hex.......... 02-36 A
e 4 Lockwasher, for #02-36, 38”.....cvviieriinieeinnnnennnns 06-51 A
280 8H4574/G14 1 Gasket—Drive shaft bracket............................. 16-669 A

89
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T™ 11-909 1V. PARTS LIST PAR. 51-53
51. Governor Controls

Ref. S.C. No. Mfr'’s. Mfr's.
No. Stock No. Reg'd Name and Description Part No. Code
285 3H4574/S13 1 Cross shaft assy., Governor operating, Includes next 5 items.. A27-1152 A
285 1 Crossshaft......................cciiiiinn. e 27-1152 A
286 3H4584A/C11 1 Coupling—Crossshaft...................ccoioiiii. 28-232 A
287 . 1 Taper pin, for coupling #000 x 14”........................ 010-201 A
. 1 Screw, for #48-493, #10-24 x Y4” ... .. .. .. .. .. i 03-92 A
288 3H4574/L3 1 Lever—Governor operating crossshatt.................... 48-493 A
290 3H4574/R28 1 Rod—Governoroperating...........c..vvviunenannaan. 47-264 A
291 3H4574/C52 2 Clevisend—Governorrod..............ovvviennennann... 031-2 A
. 2 Nut, for §931-2, 1{"—28 heX........ccoviriniii i 04-601

292 8H4574/P8 2 Clevis PIN.. ...t et e 031-62 A
. 3H4574/P9 2 Cotter pin, e X s oo o e 07-2 A
294 1 Rod—Governor control spring...................ccoin. 47-524 A
295 8H4574/C52 1 Clevisend—Springrod. ...........cc.oviiiiniiinnn.. 031-2 A
. 1 Nut, for #031-2, 1{"—28 hexX...........c.vviiiiiineirnnn. 04-601 A
296 3H4574/P8 1 Clevis PIN. ..ot i e e s 031-62 A

PN 1 Cotter pin, U X s . oo i it ettt e e e 07-2 A
298 3H4574/P9 1 Spring—Governorcontrol............... ... ... ... ..., 24-300 A
299 3H4574/G58 1 Guide assy.—Governor spring rod, Includes bushing......... A58-38 A
300 3H4674/Nb 1 Bushing, forguide............. R 21-345 A
ve 1 Nut, for guide, 3" —18. . ... oot it i 04-102 A

52. Manifold .
400 1 Manifold assembly (Includes Welch plugs)................. A10-355 A
e 3H4574/P29 4 Welch plug, 134" dia.............. et eeree e, 019-19 A
N 3H4574/G13 2 Gasket—IntaKe............oiiiiiiiiiinrineaneeneneeenns 16-630 A
402 3H4574/G28 1 Gasket—Exhaustcenter.............cc.vcivveiinienn, ... 16-885 A
vee 3H4574/G29 2 Gasket—Exhaustend...........coiviiiiiiiiiiiiennnnn, 16-632 A
e 3H4574/WT 6 Plain washer, 147 ... .. ittt it ittt e B20-1 A
-405 3H4574/C42 1 Collar—Manifold center outlet...................c.vvunn. . 63-94 A
.. 3H4574/N8 6 Nut, 18720 heX.. ..o ieiineriieinerineeernneneennnenen 04-605 A
410 1 Butterflyvalve..................... ettt 15-329 A
411 1 Shaft for butterfly valve...............coiiiiiiiiiinnn. 27-1327 A
.. 2 Screw, 14”—40flathead..................coiviiiiit.. 34-187 A
413 1 Bracket assembly, Includes stop pin for start and stop control. A116-52 A
. 2 Capscrew for control bracket, 24—20 x 2” hex.............. 02-10 A

. 2 Lockwasher, 14" diad.........cciiiiiiiinriiiiiiennnnnnn. 05-49 A
415 1 Controllever..........c.iiiveiieiiniiiiiiiiinnnnnannns 48-489 A
. 3H4574/S3 1 Screw for control lever, #10—24 x 14" lg. filL hd. ........... 03-92 A
418 3H4574/R27 1 Rodforcontrollever............coviiiiiiieinnrnnnnnn. 47-542 A
419 3H4574/S48 1 Spring for control leverrod............c..coviiii... ... 24-308 A
420 1 Handle for control lever................... BN 50-88 A
- 1 Pipe'plug, 14" slotted. .........ccoiiiiiiii i 19-18 A
423 3H4574/C28 1 Drain cock, }4”" malex ¥{” female...............cc.vvun.. 15-338 A

1026 1 Thermometer, engine temperature gauge................... 60-146 A

53. Muffler

800 1 Muffler @ssy....cviiuniiiniiii it iinnntneerennnnnnnens 78-78 A
802 1 Exhaust pipe......c.oiiiiiiiiiiiniiiiiiiieiennnannns 33-178-23 A
803 1 Retainer muffler packing..............coiiiiiiiinnnunnn. 31-426 A
804 3H4574/P4 1 Muffler packing, 34 X 24”7 1g.......coiviriin it 16-886 A

91 -



PAR. 54 POWER UNIT PE-74-( ) T™ 11-909
500 472 a7 476 482
Vi
474 /// 483
VA
A ~/
\
= [ §
\we -
) N C 1
480 J) : ) 4717
. L
\\\\\ = & =
R _
4s|/ ' \ 475
s ////%
\

473

495

>

./ \
\\\\\\ S

510 470

Fig. 80. Cross Section through Water Pump (up to Serial No. 166321
except Nos. 164990 to 164997 incl.)

490

54. Water Pump and Fan (Up to Serial No. 166321 except Nos. 164990 to 164997 incl.)

Ref.
No.

470
471
472
478

S.C. No. Mfr's. Mfr’s.

Stock No. Reg'd Name and Description Part No. Code

1 Water pump assembly, Includes A13-360-1 plus items
marked f.......oiiiiiiiiiii i et e e 1A18-360-1 A
8H4574/B58 1 Body—Water pump, Includes next 4 items................. A13-360-1 A
1 Bushing........ccoiiiiiiiiiiieeivennncasanenns reeaas 21-368 A
8H4674/W1T6 1 Thrust washer.........ooiiiieieienereneeeeennnnnnanans 20-378 A
1 Bushing........ccoiiiiiiiiiiiiiiiiieieieennananneannns 21-367 A



T™ 11-909 IV. PARTS LIST PAR. 55

Ref.
No.

474
476
476
477
478
480
481
482
483

450

495
510
500

470
471
473
474
475
476
477
478
479

480
480A
480B
480C
481
484
‘482
483

490
510

500

54. Water Pump and Fan (Up to Serial No. 166321 except
Nos. 164990 to 164997 incl.)-(Cont'd)

S.C. No. Mifr's. Mfr's.
Stock No. Req’d Name and Description Part No. Code
3H4574/P75 1 Bushing pin..........c.iiiiiiiiiiiiiiiiiiiieenennnnnns 17-418 A
3H4574/S133 1 {Shaft—Water pump. .....ooviiiiiieeeetninnenreeencans 27-1381 A
8H4574/W1T7 1 fSealwasher..............ciiiiiiiiiiiiiiiiiiiienannn 20-379 A
3H4574/B3 1 {Bellowssealassembly...................cciiiiieiinnnn. 125-68 A
1 {Impeller—Water pump...........coviitiininenneennnanes 101-28 A
1 fFanbub...... ... . i 132-73 A
3H4574/P74 1 {Taperpin—Fanhub, f4 x1”. .. .......ccoviiiiiiiinnenn. 010-53 A
3H4574/G9 1 tGasket—Pump body,............. e, 16-7564 A
1 tBracket—Pumpbody............c.ciiiiiiiiiiiiiiiines 40-1075 A
3H4574/S56 5 tCapscrew, 5—18 x 13{"....... ettt 02-23 A
. 5 tLockwasher, 5467 ... ... ccueiriiiiiiiiii i, 05-60 A
1 {Streetell, 34” P. T. X 45°% ... coiiiriiiiiiiiiiiiienannnns 013-531 A
3H4574/C117 1 {Greasecup, 4" MPT............ciiiiiiiiiiiiinnnrannn 017-11 A
JH4574/N32 1 Nipple, ¥4 x 214" threadoneend......................... 33-114-21 A
3H4574/GS8 1 Gasket—Water pump bracket to cylinder.................. 16-638 A
4 Hex.nut, 3%"—24.......ccocvieniinnnnn e, 04-603 A
4 Lockwasher, 38”. ... cvviiiiiii ittt iieeieenenenannnnns 05-51 A
1 Fanpulleyassembly...........cooiiiiiiiiiieiininienennn 1A36-249 A
1 Fanbelt................... et et i 41-235 A
3H4574/B63 1 Fanblade assy........c..oiiiiiiiiiieriiiieiieerianeenns 42-107 A
3H4574/S62 4 Capscrew—Fan blade, %"—18 hex........................ 02-18 A
4 Lockwasher, for #02—18, 54" ........ccviiirinennennnnnn 05-50 A
3H4584A /P2 1 {Pin, Taper, Impeller hub, #4 x 114”...................... 010-55 A

55. Water Pump and Fan (Serial No. 166322 up, also 164990 to 164997 incl.)

1 Water pump assembly, Includes parts marked t............ 5A13-360-1 A
1 {Body—Water pump (Not sold for service, Order 5A13-360-1) 13-360-1 A
1 {Bushing—Water pump shaft, Rear....................... 21-380 A
1 {Bushing—Water pump shaft, Front...................... 21-381 A
3H4574/P756 1 tPin—Rear bushing retainer............................. 17418 A
1 {Shaft—Waterpumpandfan............................ 27-1397 A
3H4574/W1T7 1 {Washer—Water pump seal, Carton....................... 20-379 A
3H4574/B3 1 {Bellowssealassembly.................................. 125-68 A
1 tImpeller—Waterpump.............c.oovviiiiiinnnnn.... 101-28 A
1 t{Pin—Impeller hub retainer, #4 taper x 115" lg............. 010-55 A
1 {Steelell—18” P. T.—45°%. ... .oovi ittt 013-531 A
1 tPulley assembly—Includes next 4 items................... A36-529 A
1 Pulley—Innerhalf.......................... Teriierennnn 36-529 A
1 Pulley—Outerhal.........................iiiiiviian.. 36-528 A
1 Lockwasher—Special ...............cccoiiiiiiiinnnn... 20-386 A
1 Locknut—Special............. ..., §3-231 A
1 {Pin—Fan pulley retainer, #4 taper x 14" lg............... 010-54 A
1 Greasecup—Yg" M. P.T... ... ..., 017-12 A
1 Nipple—Water by-pass, thread one end, 15” x 215” Ig....... 83-114-21 A
3H4574/G9 1 Gasket—Water pump body tocover....................... . 16-764 A
1 Bracket—Water pump body........... ettt i, 40-1075 A
3H4574/S65 6 Capscrew—34—I18 x 134" 1g.......cviiiiiiiannn, 02-23 A
6 Lockwasher—34g”. .. ...ttt e 05-50 A
3H4574/G8 1 Gasket—Water pump bracket to eylinder.................. 16-638 A
4 Nut—34"—24, hex........ S 04-603 A
4 Lockwasher—34”. ... . ovii i e 05-51 A
1 Belt—Fan and water pumpdrive......................... 41-225 A
1 Fan blade assembly, suction type......................... 42-107-1 A
3H4574/S52 1 Fan blade assembly, blower type, used on Serial Nos.
181832 t0 181956. . ...ttt 42-113 A
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55. Water Pump and Fan (Serial No. 166322 up, also 164990 to 164997 incl.) (Cont'd)

S.C.
Stock No.

Ref.
No.

No.
Req'd

Name and Description

4 Capscrew—Fan blade, 5¢"—18 hex............cccvuuunnn..

4 Lockwasher—For #02-18, 5{”

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

Mfr's,
Part No.

Mfr's.
Code
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TM 11-909 IV. PARTS LIST PAR. 56-57
56. Cooling Group
Ref. S.C. No. Mfr's. Mfr's.
No. Stock No. Req'd Name and Description Part No. Code
1001 3H4574/8B3 1 Radiatorassembly.................... ... i, AT1-243-10 A
1002 3H4574/P38 2 Packing,radiator............ ...t e B74-4 A
2 Capscrew—For radiator, 4—11 x1%”.................... 02-10 A
2 Plain washer, 54”.......ciiiiiiiii i i 06-73 A
v 2 Lockwasher, 84”7 . ... .ottt i 05-55 A
1003 3H4584A/G11 1 Fanguard........c.ooiiiie i et 156-170 A
1003A 3H4584A/G12 1 Radiatorguard.......................... PR 156-169 A
6 #10x 34” Bindingheadscrew..................couviunnn. 03-1537 A
3H4584A /S22 9 Machine screws, 4—20 x 14” lg rd.hd.................... 03-619 A
9 Squarenut, 14"—20........ i i e 04-18 A
9 Flat washer, 1{”. ...t i e 06-2 A
R 1 Streetell, 14 —45°. . ..o 013-532 A
1004 3H4574/C28 1 Draincock, Yy M.&F. M. PT................ccivinnnn... 15-338 A
1006 3H4574/C60 1 Inlet connection—Radiator............................... 65-626 A
1007 1 Thermostat..........c..iriiiiriiiieeneieenennnennnns 116-54 A
1008 3H4574/G3 1 Gasket—Inletconn.....................ciiiiiiinnnnnnnn. B16-123 A
2 Capscrew—Inlet conn. %g—14 x 13”...................... 02-55 A
e 2 Lockwasher, 74”. ..., e .. 05-52 A
1009 3H4574/C54 2 Connection—Cyl. hd. water....................cccovvan... 65-624 A
1010 3H4574/G2 4 Gasket—Cyl. hd. water connection........................ 16-646 A
1011 3H457T4/W1T 4 Plainwasher...........coiiiitiineii ittt iiaann B20-1 A
4 Nut, 13" —20 heX.......ooviitpee e ie et 04-605 A
4 Capscrew—Cyl. hd. water conn. ‘to mAd., w—13x1y”...... 02-70 A
e 4 Lockwasher, 14”7, .. ... . . it i e 05-53 A
1011A 3H4574/655 1 Connection—Manifold wateroutlet....................... 65-625 A
1011B 1 Gasket—Connection..............ccviiiiiiiiiiinnian, 16-146 A
e 3H4674/S2 2 <Capscrew—Outlet conn. tomfid. 34 x16x17.............. 02-36 A
e 2 Lockwasher, 38" ... oot i i e e 05-51 A
1012 8H4574/H13 2 Hose—Outlet conn. torad., 134/ x2¥”.................... 73-5-20 A
1013 3H4574/668 1 Outlet conn.—toradiator.......................cc.uvnnn. 65-627 A
3H4584A/T9 1 Tube—Radiatortopumpeonn..............ccooveernnn... 55-208-8 A
e 3H4574/H3 2 Hose—Radiator to pump, 134 x3”........................ 73-5-14 A
1017 3H4584A/625 8 Hose clampassembly.......... ... ... ... i 83-93 A
1020 3H4574/H14 1 Hose—By-pass, 34 X 1114” ... i i, 73-29-8 A
1021 3H4574/669 2 Hoseclampassembly............ ... ... ...t 83-92 A
3H4584A /827 1 Bug Screen, used with suction fanonly.................... 43-131 A
1 Bug Screen, used with blower fanonly..................... 43-149 A
3H4584A/S54 8 Spring—Bug Screen, used with 43-131 Bug Screen only...... 24-311 A
3H4574/C62 1 Clamp—Tubing.......... .. i i i 83-91 A
1 Capscrew, 34x 14”7 hex.hd.................. ... il 02-32 A
1 Lockwasher, 34”. . ... .. . . i 06-51 A
3H4574/D8 1 Decalcomania—Water capacity................coviiiinn. 62-113 A
3H4574/D7 1 Decalcomania—Waterdrain.............................. 62-109 A
57. Engine Base (Oil Pan Group)

650 1 Enginebase (OilPan).............coviiiruninnnnnnnnnnns 118-250-1 A
551 3H4574/G7 1 Gasket—Eng. base flange, carb.side...................... ~ 16-647 A
652 3H4574/G8 1 Gasket—Eng. base flange, mag.side................... ... 16-648 A
553 3H4574/G5 1 Gasket—Eng.base,rear....... ...ttt 16-649 A
16 Capscrew—Eng. base flange, 34—16 x 11{” hex............. 02-37 A
e 3H4574/C68 16 Lockwasher, 38”7 . . .c.cviiitieiiiieiiiieieieeananenanns 05-51 A
b54 3 Handholecover.............iiiiiiiiiiiiiiininnnenne, 14-807 A
564A  3HA4574/657 1 Hand hole cover, Includes oil filler tube.................... 14-804 A
48 Lockwasher, 38”. . ... iiiiiir it it iiieieiaieaans 05-51 A
ce 48 Nut, 3g"—24 hex........ .ot e 04-603 A
655 3H4574/G1 4 Gasket, Hand holecover.......... ... ... ..oty 16-359 A



PAR. 58 POWER UNIT PE-74-( )l , T™M 11-909

57. Engil‘ie Base (Qil Pan Group) (Cont'd)

Ref. S.C. No. : Mfr's. Mfr's.
No. Stock No. Req'd Name and Description Part No. Code
556 48 Stud—For hand holecover...............cciiiivinnnnnn, 105-61 A
6568 1 Nipple—For dipstick..............ccciiiiiiiiiiiinn... 33-101-2 A
559 3H45684A/B22 1 Bushing—Fordipstick............coiiiiiiiiiiieiinnn... 21-365 A
560 1 Dipstick—Oil level gauge............ovvviiiiinrnnnn.. A60-43-19 A
6561 8H4574/V11 1 Oil drain valve, 34” bronze.............................. . 15-349 A
e . 1 Oildrainline, 34 x2%" lg.................. et 013-131 A
8H4574/E9 1 Street ell—Oil drain, 34"—90°.................. P 013-505 A
- 3H4574/N33 1 Nipple—Oil drain, 3 x 114", thrd., oneend................ 33-101-7 A
562 ’ 1 Tube—Foroil breather..............cooiiiiiniinennenn.. 49-43 A
563 8H4674/B62 1 Breather—Oilpan...............c...iiiiiiiiiinnnnnnn. A49-44-1 A
v 3H4574/11 1 A

Decalcomania—Oil capacity...........cooviieiinnnnnn. 62-115

58. Bed Plate (Engine and Alternator)

1 Bedplate—Engine and alternator......................... 118-468 A

6 Capscrew—Engine to base, 3{"—10 x 2” hex............... 02-118 A

6 Lockwasher—For #02-118, 34”.........c.ciiiviiiinnnnn.. 05-57 A

4 Capscrew—Generator to base, 54—10x28{"............... 02-121 A

4 Lockwasher—For #02-121, 34”7 .. ......coiveriiininnnnnnn. 05-57 A

4 Dowel pin, #9 X 387 .. i i 010-326 A

4 Shim—For generator base, .005” thick..................... 22-190-1 A

8 Shim—For generator base, .015” thick..................... 22-190 A

4 Shim—For generator base, .030” thick..................... 22-190-2 A

8H4574/S144 1 Radiatorsupport............ooiiiiiiiiiiiiiinen.. P 39-1376 A

6 Capscrew—Rad. supp. %—16x 76" hex................... 02-35 A

6 Lockwasher—For #02-35, 38”......ccviviiiieiiinnnnnnnn. 05-51 A

1 Support—Startingerank............... ... iiiiia... 39-1225 A

2 Capscrew—For crank supp., 14—13x 12" hex............. 02-71 A

2 Lockwasher—For #02-71, 14" . .. .. ... .. iiiiieiinnnnnn. 05-53 A

2 Nut, 18" —18 heX.....oviitiiiiii ittt i iiiiiennnn 04-105 A

1 Front cover—Forsupport...........covviriiineeennnnnnnn 14-802 A

8 Screw—For cover, 3(—18 x 3{” button head machine....... 03-628 A

8 Lockwasher, 3{6”............... ot 05-50 A

8H4574/C82 1 Cover—Forbattery.............cciiiiiiiiiiiiiiinnnn. 14-828 A

1 Support—For control cabinet.... ........................ 39-1245 A

4 Capscrew—For supp., %4—11x1%4"hex................... 02-100 A

4 Lockwasher—For #02-100, 54”7 ..................cccvuunn. 05-65 A

4 Rubber mounting—For cabinet........................... 39-1180 A

16 Capscrew—For rubber mountings, {—20 x 14" Ig. hex... ... 02-2 A

16 Lockwasher—For #02-2, 1{”.....cuvtriiei it 05-49 A

2 Wire—Cabinettoground.................ccoiiviiinnnn.. 61-451 A

. 2 Capscrew, %—20x 15" hex..........covviiviiiiiiin., 02-2 A
. 2 Plainwasher, 147, .....oiiiiiiiii ittt 06-67 A
. 4 Capscrew—For rubber mountings, 35—16 x 23{” hex........ 34-204 A
| 4 Plain washer, 3”....................... B 06-67 A
3H4684A/N42 4 Nut, 34"—16castle...........ccoviiiiiiieiniennnnannn... 04-303 A
3H4584A /P33 4 Cotter pin, 3G X 17 1g.. .ot e i e 07-23 A

) o 1 Name plate, Signal Corps Unit Number................... 62-123-2 A

1 Decal.—Installation Instruction. ......................... 62-148 A

- 3H4574/S18 8 Screw, Parker Kalon, #2 x 3", Type U.................... 03-2001 A
e 3H45674/D7 2 Decal.—Instr. for waterdrain............................ 62-109 A
1 Decalcomania—Weight...........................cuu... 62-114 A

1 Lug—Forground............oiiiiiiiiiriiinrnninnnnnnn, 121-31 A

1 Capscrew, 96—18 X 14”. ..o iii it it 02-16 A

1 Lockwasher, 546", . ... ooviieei ittt iieiieiienineeennns 05-50 A



T™ 11-909 IV. PARTS LIST PAR. 59-60

59. Cranking Motor .
Ref. S.C. No. Mfr's. Mfr's.
No. Stock No. Req'd Name and Description Part No. Code
3H4574/Mb 1 Cranking Motor—Delco-Remy Model 412, 12 volt.......... A107-37 - A
3H4574/S2 8 Capscrew—Cranking motor mounting, 3§—16 x 1” hex...... 02-36 A
8 Lockwasher—For #02-36, 38”. .......ccviiiiiiieinennnnn 05-51 A
1 Bearingplate.........coiiiuiiiiniiiiii ittt 16199 F
1 Drivehousing...........cooiiiiiiiiiiiiiiiiiiiiieinnnn, 16999 F
1 Insulation strip..........ovinriineii i iiiiiineennnnn, 33345 . F
6 Brushspring.........c.ciiiii it e 34846 F
1 Bushing........cciiiiiiiiii i i i i it 35048 F
6 Poleshoe...........coiiiiiiiiiii it i 36497 F
12 S OreW. ...ttt i i ettt it e 37872 F
1 AMmature....... ..ottt 37896 F
1 Field coil assem. (left)...........c.covviiiiiiiiniinnnn.. 38275 F
1 Field coil assem. (right)............ ... ... ... .o iiiia.. 38276 F
1 Comm.end frame..........oviiuiinininnerennnnnennnnnn, 38290 F
. 6 Brush.........c.oiiiiiiiiii i e 38367 F
2 Lockwasher...........coiiiiiiiiiiin ittt 103319 F
6 Lockwasher.............c.iiiiiiiiniinieieennnnnnnnn. 106496 F
12 LocKWasher..........utitiiiiiiiit et iiennnn, 106497 F
L S CreW. oot e e e i 107728 F
2 Lockwasher............iiiiiiiiriineiirinenninnennn. 110730 F
6 Screw............... e e e e ettt 115607 F
1 Woodruff key.......o it i iieens 124546 F
1 Nut (347 thick). ..o i e i 134569 F
1 Nut Gg” thick)....ocov ittt i 805258 F
. 1 Washer. .. ..t e e e e, 805790 F
2 Lockwasher...........ciiiiiiiiiiiii ittt iiaaenan 806427 F
1 Head...................... e e 808949 F
1 Sleeve.................. P 808950 F
3 Insulation washer (3" O.D.)......... ... . . i 809051 F
1 Spring....coovvvniiii i [ 809518 F
1 Headscrew.................ooiiiiiiiiiiiiiiiiianennn. 810287 F
1 SleeVe SCIeW. ...ttt ettt e e e 810288 F
1 Bushing.............. ... .. ... ... e, 810620 F
1 PIUg. .. e 810819 F
1 Gearandshaft.............. ... ... ... . i, 811080 F
1 Bendixdrive............ ... i i e 811194 F
1 Terminalstud.......... ... iiiiiiiiiiiiiiieinanns 826938 F
b 1) -3 PP 828483 F
D T - 828675 F
1 Washer. ... ...t i i i it e e 833602 F
. 1 Washer. .. ... e et 1838568 F
1 BUushing.......oiiiiiiii i it et i 1839345 F
. 2 Insulation washer (34”7 O.D.)......cviiiiiieiniiiinnann, 1861076 F
. 1 Coverband........coiiiiiiiiiiiii it 1880355 F
60. Magnetic Switch
3H4574/545 1 Magnetic switch—Delco-Remy Model 1422................ AT6-46 A
2 Capscrew—Mag. switch mounting, 14—20x 15”............ 02-2 A
2 Lockwasher—For #02-2, Y{” .. .. .. v, 05-49 A
4 Lockwasher...........c.iiiiiiiiiiiiiiii i, 110730 F
. B . 1 e 120614 F
4 Nut (Terminal).........c.iiiiiiiiiiiiiiiiiiinennn... 120622 F
2 Nut (Thick). oo oi ittt i e e e e, 134569 F
3 Lockwasher............ ... ittt i, 802731 F
. 2 Nut (Thin). ...t i e 8052568 F
. 2 Washer. .. ... ...t e e 805790 F
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PAR. 61

T™M 11-909 IV. PARTS LIST
' 60. Magnetic Switch (Cont'd) }
Ref. S.C. No. Mfr's. Mfr's.
No. Stock No. Req'd - Name and Description Part No. Code
. 1 Bentinsulation.............ciiiiiiiiiiiinerinnnnnnnnnn, 811492 F
. 2 Washer (Outside).......cciviiiiiiiiiinienieernnneenns 813731 F
. 2 Bushing (Insul.)..... ..ottt @ 816863 F
.o 1 Cover PlUZ. ..o ittt ittt it ittt 820657 F
.. b 71 o 822205 F
.o D I ) V- 25 825227 F
.o 1 PIUNger.....cciiiit ittt iiitiereneetoneennencanannnnns 826228 F
.. B S < ¢ 826229 F
.. 2 Washer (Inside)......covviiviennniiineneeenereeneennnns 826319 F
. 4 Lockwasher............... Y, 826498 F
.o 2 Washer (InSul.)....cveiiiinieeiiiniiniiniiinneennnnnennns 1838591 F
e 1 Pushrodandecontact...........ccoiviiviiiiiinnnannnnnns 1843456 F
.o 1 Caseandbracket.............ccoiiiiiiiiiiinnennnnnnn 1843458 F
e 2 Terminal stud..........cciviiiiieeennernneerennnennnnns 1843464 F
e 1 Baseinsulation..............ccciiiiiiiiiiiiiiiiiiannnn. 1843466 F
e 1 Insulation strip......covveiiiierieiniinieernneeennnnnnns 1843466 F
e b S 0 1 P 1862901 F
.o 8 S OTeW. ... ittt ittt it et et ettt e 1866970 F
‘e 1 Stopandbase.............cviiiiiiinieiiraitniiennennnn 1869463 F
.o 1 Base and terminal assem............c.oooiiiiiiiiiiiaa..L 1869467 F
822205 STUD--———- 2
816863 BUSHING—--2
826498 L-WASHER--4
826319 WASHER---2 (INSIDE) .
1866970 SCREW--3 1862901 1838591 WASHER--2 (INSULATING)
802731 WASHER--& COTL——1 813731 WASHER---2 (OUTSIDE)
120614 NUT--3 120622 NUT---4
—L 825229 — ; -
PIN--1 FIORN - IO I VI8
1843458 . . o
820657 =0 - @00 &
COVER-—1 CASE\“l Y 825227 - 000 ¢C \
X . SPRING--1 -~ 1860463 ‘
&, ’|
./ ~
825228 1843456
PLUNGER--1 ROD & CONTACT--1
1869467 BASE
& TERMINAL ASSY.--1
Fig. 83. Component Parts of Magnetic Switch
61. Generator
Rdf. S.C. No. . Mfr's. Mfr’s.
No. Stock No. ‘Req’d Name and Description Part No. Code
ves 1 Generator and regulator assy.—Delco-Remy Model 1101747.. A108-87 A
ves 1 Support—For generator..........cccoveerenroarcnneneanns 39-1363 A
.ee 2 Capscrew..........ccviuennnnnn ettt e, 02-34 A
. 2 Lockwasher—For #02-34, 34”......c.itiireieennranannnnnn 05-61 A
eee 2 CADSCIEW. ..ttt itieetrarererreataocsanacosastanananes 02-20 A
99
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PAR. 61 POWER UNIT PE-74-( ) T™ 11-909

61. Generator ‘(Cont'd) '
Ref. S. C. No. Mfr's. Mfr's.

No. Stock No. Req'd Name and Description Part No. Code
.. 2 Lockwasher—For #02-20, 567, .. ..coviieirrnnneeeennnnnns 06-50 A
.. 3H45674/N5, 2 Nut—For #02-20, 546" —18.........coiviiiiiiennnnnenn. 04-102 A
- 8H4574/S137 1 Adjusting support..........ciiiiiiiieiiiiii i 39-1354 A
eee 1 Pulley—Generatordrive...................... PN 36-334-2 . A
1 Belt—Generatordrive.............coivieiiiiieininnnnnnn. 41-229 A
1 Controlunit........oooiiiiiiiiiieiiiiiiiiiiiiiiinnnnnns §897 F
. 8 Lockwasher.........c.oiviiiiiiiiiiiiiiiiiirerennnennnnn 106495 F
8 Lockwasher.............oiiiiiiiiinriiiiiiiiiiiiinnnnns 106496 F
1 Lockwasher..............iiiiiiiiniiiiiiiiiiiniennnnnns 106497 F

B O T -3 107728 F -
2 Lockwasher...........ccciiiiiiiinininennnnnnnn, e 108579 F
1 Woodrufi key. ...ttt iieieennennn, 1245645 F
B T 132900 F
2 Lockwasher.............cciiiiiiiiiiiiiiieineannnenns 138479 F
b T - O 141640 F
1 S CreW. . e e et e 141543 F
2 Lockwasher..........cciitiiiiiiiieeiiieernnnennnnnn 02730 F
8 Lockwasher..........coviiiiiiiiiiie i inenennnns 802731 F
4 Lockwasher............... ittt 802757 F
1 Lockwasher................uiiiitiriiiieiinanaanennnns 804000 F
1 Wik o e e 804076 F
1 NUb 806915 F
1 Dowel Pin. ... ..ttt ittt iiiaeaenannn 809062 F
. 8 Washer.........co it i e 809551 F
1 Dowel Pin.....o.ivn ittt ittt ittt et i 809593 F
D S 5 1+ VA PR 809614 F
. 3 Brush..........c.ciiiiiiiiiiiiiiinann PN 809637 F
. 3 Brushholder.........:..... i 809642 F
2 SpringBrdand grd.)............ . i 809644 F
1 Spring (Ins.main)...........cuiiiiiiirieinneenencennnn 809658 F
1 Lead (Ground)...........ciiiviiiiirenniereranneeennnns 809688 F
1 Brushplate...........cciiiiiiiiiiiiiiieeeerrnnaanaenns 809698 F
1 Springwasher...........ciiiiiiiiiinrnnennneeneennennn 809824 F
1 Washer. ... i it e i et e e 8099456 F
1 Feltwasher.........coiiiiiiiiiiiriiiitiennnaeeennnns 809961 F
. 1 Stoppinandinsul....... ... .. ittt 8120156 F
. 1 Hinge pin and insul............. e et . 812016 F
e 1 Bushing......ccoiiiiiiiiiiiiiiiiiiiitnnenneonnasnnnnns 812823 F
.. 2 Poleshoe.......coiiiiiiineiniiniiineeneranetonnnnnn . 813496 F
e 2 Throughbolt..................... ettt et 815018 F
.. B < 1T 816315 F
.. 1 Comm.end frame................ Meeereeereeeerenen e.... 817216 F
- 1 Gasket. .. .....iiiiiiii i i i i ittt e, . 817220 F
.. 1 Driveendframe............cciiiiiiiiierrnnireneennnnns 817223 F
.. 1 Collar..... ettt eene et eaanannaaattaettaeeneeeeaaans 817224 F
e 1 Hinge pin. ...ttt ittt ittt iieeeneennnns 817313 F
e b T2 + 35 ¢« W P . 817314 F
.. 1 Plateclamp. ... ... i 817632 F
v 1 Retainerplate..............c.iviiiiiiiiinninnnneenns 819104 F
o 1 Endoplate.......cooiiiiiriiiiiiiiie i i, 820524 F
. b T -1 828675 F
e 1 Ballbearing.............oiiiiiiiiiiiiiiiiiiiiiiiiians 903203 F
Ve S £ AP 1843522 F
.. 1 AMMaAtUIe. ... ittt ittt ittt 1855429 F
.. 1 Gasket. ........oiiiiiiiiiineiiie ittt 1856701 F
1 Retainerplate.............c.iiiiiiiiiiiineennnnn. .... 1866702 F
2 WasSher. ... ... i i i i e 1856066 F
2 Clip(Tobrush)........ciiiiiiiiiiiiiiiiiiiiiiinnnnnns 1857107 F

Ly
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PAR. 62-63 POWER UNIT PE-74-( ) T™ 11-909

61. Generator (Cont'd)

Ref. S. C. No. Mfr’s. Mfr's.
No. Stock No. Req'd Name and Description Part No. Code
1 Stud (Field). ..ot i e et i -1868749 _ F
2 Washer. .. ... e 1858752 F
2 Washer (Insul.)....... . i e, 1868753 F
1 Stud and lead (Armature)..........covvviiiierennnnnnnnn 1858754 F
8 S CreW. .ttt e e e 1862803 F
8 S TeW . . ittt e e e e 1866970 F
3 Serew.............. e ettt e, 1868330 F
1 Fieldeoil (L.LH.) ..ot i eiinnn, 1872243 F
1 Fieldeoil (RH.) .. .oooiuii i 1872244 F
1 Coverband..............cooviiieiieiiiinniinennnnnnn. .. 1872638 F
1 Armaturelead......... ... ... oottt 1872661 F
1 Fieldlead.. ... ... ... ittt iiiiiiiinnnnnns 1873937 F
D € 113 1880635 F
B A 51T 1880641 F
62. Battery
1 Battery—Globe-Union #1383, 12 volt.............ccouun... A117-55 A
3H4574/S138 1 Battery strap......cocviiiii i it it e 83-90 A
2 Lockwasher—For #83-90, 34" . .. ..iiireeneeeenennnnnns 05-51 A
2 Nut—For #83-90, 34” —16 heX........coovvverennennnnn. . 04-103 A
2 Spacer—For battery, rubber........... ... .o i .. ., 22-191 A
63. Control Switch Box Assembly
a. Oil Pressure Control
640 1 Control switch box assy. Allen-Bradley No. X-84290, one
pilot light .. ... ... e AT6-175 A-D
1 1 Grommet, rubber ....... ... .. .. . F-13342 D
3 1 Pilot light unit, (withlamp).............. ... ... ... X-49323 D
1 Bulb,12voltpilot............ciiiiiiiiiiiiiii i X-84317 D
4 1 Lens,pilotlight,red......... .. ...t X-70108 D
5 1 Strap,mounting........... 0 .. i e A-22508 D
7 1 AdRDLET. .o oottt X-67988 D
8 1 Switch, Pressure. . .. .ovvuren et eiineetiiaeeanaas X-62153 D
9 1 Button,switch, push........ ... ... .. ... .. ... X-49679 D
10 1 Cabinet, (one pilot light) . ...... ... ... . ... .. ... ... ... X-84562 D
11 6 Screw, (with M-1100 washer) . . .....:.................uus M-718 D
6 See paragraph d for D. C. Relay Parts
: b. Oil Pressure and Water Temperature Control
640 3H4584D/S46 1 Control switch box assy. Allen-Bradley No. X-84446, two
pilot lights....... e et e e ... A76-176 A-D
1 1 Grommet,rubber.......... ... .. ... ... F-13342 D
2 1 Strap, mounting..........c..iiiiiiiiiiiiiiiieia A-22509 D
3 2 Pilot light unit (withlamp).............................. X-49323 D
2 Bulb, 12 volt, pilot. ... ... ... e X-84317 D
4 2 Lens, pilotlight,red........ ... .. ... . .. ... oL X-70103 D
5 1 Strap, MOUNLINE. ... cv ittt et ie i iie e e eens A-22508 D
7 1 AdaDer. ...t X-67988 D
8 1 Switch, Pressure.. .. ....c.ooiiiiieee oo X-62153 D
9 1 Button,switch,push.......... .. ... . ... ... il X-49579 D
10 1 Cabinet (two pilotlights).............. .. ... .. ... ..., X-84561 D

102



T™M 11-909 IV. PARTS LIST PAR. 63

Ref.

No.

11
6

63. Control Switch Box Assembly (Cont'd)
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Fig. 85. Control Switch Box—Oil Pressure and Water Temperature Controls
S.C. No. Mfr's.  Mjfr's.
Stock No. Req’d Name and Description Part No. Code
8 Screw, (with M-1100 washer) . . .............ccooiiiinnn.n M718 D
See paragraph d for D. C. Relay Parts
¢. Oil Pressure and Water Temperature Control, with
Audible Alarm and Flasher Light
1 Control switch box assy. Allen-Bradley No. X-93407........ A76-193 A-D
1 Cabinet (two pilotlights)................ ... ... ... ... X-93406 D
1 Switch, pressure............coveviuineeiiineennaneeiin.s X-62153 D
1 Adapter........ ..ottt e X-67988 D
1 Relay, 10 amp. AAC, N. Q. &N.C.................ooitn X-39957 D
1 Relay, B2A, aireraft. ................. e X-89612 D
1 Terminal block, 4 post. .........coiviiiiieiiiiininens X-38045 D
2 Bulb, 12 volt, pillot. ... e X-84317 D
2 Button,switch,push........ ... ... ... .. .. .o il X-49579 D
2 Pilot light unit, (withlamp) . ................ ... ... ..., X-49323 D
2 Lens,red.. ... ...t e X-70103 D
1 Strap,mounting.......... ...ttt A-22508 D
1 Strap, mounting..... R A-22509 D
1 Grommet,rubber......... ... ... .00 F-13342 D
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Ref.
No.

O3 MO N

63. Control Switch Box Assembly (Cont'd)

Fig. 86. Control

S.C. No.
Stock No. Req'd

10
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6
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2
4

B OO s O e
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L4 1‘}'
9 s
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Vast
-}-"
==/

B

__.,:.
]
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35 6

Switch Box—Audible Alarm and Flasher Light Controls

' Mfr's.
Name and Description Part No.
Screw, (with 1100 washer) .............cciiriiiniveennnns M-718
Washer, Spring. .........coiiiiiin ittt iiiiiiinenenans M-1100
Washer, brass.. ...............ooviiieiin.., e M-1426
Screw, #10—82 X 347 . .o\ it ittt M-759
Washer, Spring. .........ooiiiitii ittt M-103
SereW #8—82 X 34" . . ittt e M-148
See.paragraph d for D. C. Relay Parts List
/
d. D.C. Relay Parts
Relay, D.C.10amp.2N. 0. & L. N.C........ i 61408T
Left hand stationary contact............................. X-48686
Movable contact (twisted)....................coiunn... X-68997
Cup washer............ P M-2429
Spacer. ... e e E-8394
Contact spring.............oooiiiiieiiiiiiiiiennan.. E-10118
Right hahd stationary contact........................... X-48687
Spring................. e e e e e B-8690
Jronwasher.......... ... it M-1689
F4—40 X 17 SCreW . . . ..o e e M-2066
104

Mfr's.
Code

D
D
D
D
D
D
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PAR. 64 POWER UNIT PE-74-( ) ™ 11-909

63. Control Switch Box Assembly (Cont'd)

Ref. S.C. No. - Mfr's. Mfr's.
No. Stock No. Reqg’d Name and Descriplion Pa:: No. Code
10 1 Crossbaronly......... ... o i X-44849 D
11 1 Special washer. . ... ... ..ot iniii i M-2240 D
1 Springwasher................ i M-1100 D
. 1 Screw............c.covvnn. TR PP M-2355 D
12 1 Solenoid coil. ... ..ot e RJ-46056 D
13 1 Frameassembly... . ... ... ... ... .. ... . . .. i, X-52884 D
14 2 H6—82 X L SCPOW . . oottt M-1496 D
15 1 Washer. ... ... i e E-9512 D
16 1 Cupwasher.......... ..ottt M-1932 D
17 1 SPIINg. . e B-11234 D
18 1 Coreand plungerassembly.............................. X-52864 D
19 1 Washer. . ... e E-1933 D
20 2 NUb. .. e M-990 D
21 2 F6—82 X 38" SCT@W . . .ot ie et i e M-256 D
22 2 Locknut......... e e e e e B-8446 D
23 1 Mountingplate. .. ...... ... it e A-18459 D )
e. Attaching Parts for Control Boxes
8 Mach. screw, 1{—20x 44" Ig,rd. hd................c..... 03-619 A
3 Lockwashers, 14”7 . .. ..o i e s 056-49 A
12 1 Water temp. safety switch............................... 76-177 A
1 Thermometer. ... ...... ... .coiiiiitiiniininreinennnnn 60-146 A
1 Wire, temp. switch to microswitch. ...................... A61-306-37 A
1 Wire, temp. switchtopanel.............................. A61-306-38 A
1 Tube, Wire COVer. . ...ttt iiiie e 55-674 A
1 Clamp,tube. ....... .. ... ... i 83-91 A
1 Capscrew, 3%4—16x 14" hex.............. ot 02-32 A
1 Lockwasher, 38" . ... . ittt 05-51 A
1 Warningsignal............. ... . ... ... i 199-6 A
1 Flasherbutton............. ..o iiiiiiiiiiiiiiiiiies 76-194 A

64. Electrical Wires and Cables

610 3H45674/CT 1 Ground cable—Battery (Pos.)tobase..................... A61-430 A
610A 3H4574/C1 1 Cable—Battery (Neg.) to magnetic switch................. A61-75-7 A
611 3H4574/A3 1 AMMeter. . ottt e e A113-28 A
. 3H4574/C30 1 Clamp—Forecable............. ... ... ... i, 83-51 A
613 3H4574/C13 1 Cable—Magnetic switch tostarter........................ A61-75-8 A
615 1 Conduit—For wires.........couoiivuiniiiiiiiinnnnnnn 55-653 A
616 8 Conduitclamp....... ...ttt 83-38 A
1 Conduit—Forwires................ciiiiiiiiiiiininnnn.. 55-659 A

3 Capscrew—For conduit clamp, 34—16 x 14” hex............ 02-32 A

- 38 Lockwasher—For #02-32, 34”...........ccoiiiiiiiiinnnn 05-51 A
618 1 Condenser—5 MFD, 200 V, generator..................... 167-6 A
619 1 Condenser—5 MFD, 200 V,ammeter..................... 167-6 A
621 3H4584A/W19 1 Wire—Generator to ammeter, #10 x 59”................... A61-416-3 A
622 3H4584A/W18 1 Wire—Ammeter to magnetic switch, #10 x32”............. A61-416-2 A
626 3H4584A/W13 1 Wire—Micro switch to ground, #14 x24”................. A61-5-4 A
627 3H4584A/W13 1 Wire—Magnetic switch to ground, #14 x234”.............. A61-5-4 A
628 1 Tube assy.—Micro switch to magneto, Includes items markedt 1A55-29-55 A
628 1 Tube assy.—Includesferrule............................. A55-29-55 A
3H4574/F12 1 {Ferrule—For A55-29-55.......... ... iviiiiiiinnan.n. FP84832 1

- 3H4584A/B60 1 tInsulatingbushing.............................. e . 1B84016 I
631 D S 5 . £ 1 NT571 I
e 3H4574/F11 1 fFerrule. ... ... e e e FP84020 I
633 1 {Wire—Miero switch to magneto, #14 ga. x 30" lg........... A61-306-33 A
636 3H4584A/W18 1 Wire—Generator to (No. 1) pressure switch................ A61-306-35 A
ce 1 tTerminal.......... .. i ittt 121-5 A
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Ly

PAR. 65 POWER UNIT PE-74-( ) T™ 11-909
64. Electrical Wires and Cables (Cont'd)
Ref. S.C. No. Mfr's. Mfr's.
No. Stock No. Req'd Name and Description Part No. Code
636 3H4574/W179 1 Wire—Micro switchto (No. 5)relay...................... A61-306-39 A
637 3H4584A /W20 1 Wire—Starter switch (No. 3) to magnetic switch............ A61-416-18 A
638 8H4584A/W21 1 Wire—Starter switch (No. 2) to magnetic switch.......:.... A61-416-19 A
1024 1 Safety switch, water temperature, used .on Serial Nos.
160501 to 160566 and 181832 to 181955 only............. 76-177 A
641 1 Wire—Temp. safety switch to micro switch, for No. 76-177.. A61-306-37 A
642 3H4574,/W81 1 Wire—Temp. safety switch to control box, for No. 76-177... A61-306-38 A
1028 8H4574/T19 .1 Tube—Wire conduit, for No. 76-177....................... 55-674 A
e 3H4574/C62 1 Clamp for tube, for No. 76-177. .............cvveernnn., 83-91 A
. 1 Capscrew, 3% x 15” hex. for No. 76-177.................... 02-32 A
1 Lockwasher, 34”, for No. 76-177............ccoivvennennnn 05-51 A
65. Magneto
350 1 Magneto assy., American Bosch Model MJB4A-314;
Includes impulse coupling 1CA2A2...................... A85-99-4 A
. 2 Capscrew—Magneto mounting, 34—16 x 11{”.............. 02-37 A
. 2 Plain washer—For #02-87, 38”....cuiirriiininennnannnnn, 06-4, A
.. 2 Lockwasher—For #02-37, 38”. ... oviiiiiiieereenennnnnns 05-51 A
1 3H4584A /P42 1 Distributor plate with window and grounding cable assembly. DP52328 I
2 1 Observation Window.......cooiiiierinineenneeeenneneenns WN521 - I .
3 1 Ringfor windoW.......ooiitiiiiieiiirieenneeennnenennns SP1001CA I
4 1 Windowgasket........covviiiiiiiennnneiinannnnnnnns GA1003 I
5 1 Clip for grounding cable (terminal block end).............. EC1003 I
7 1 Clip for external grounding cable......................... EC1001 I
8 1 Fastening screw—Grounding cable to distributor plate. ...... SC23-6CA I
‘9 1 Lockwasher for fastening screw.................cccovevnnn WA6-5 I
10 1 Insulation under cableclip...................coiiiii.L. . 1S5257 I
11 3H4584A/S65 2 Distributor plate fastening screw.......................... SC1003CA I
12 3H4584A /P41 2 Cover supporting post—Long. ...........ccoveneennennnn. SD527 1
13 3H4584A /P40 2 Cover supporting post—Short.................ooviiiiil., SD526 I
14 6 Lockwasher for fastening screw and cover supporting post.... WA288 I
15 6 Plain washer for fastening screw and cover supporting post. .. WA98922 I
16 3H4584A/W45 6 Sealing washer for fastening screw and cover supporting post.. WAS5280 I
17 1 Distributor plate center brush and spring.................. SA82736 I
18 4 Distributor plate brush and spring....................o... SA82876 I
19 1 Metal plate between frame and distributor plate............ PL5232 I
20 3H4584A/C61 1 Radioshieldcover..............iiiiiiiiiiiiiiiiniianannn CV5224 I
21 2 Cover fastening screw—Upper ............c.cevivieinnnn.. SC178-T0A I
22 1 Round nut for low-tension terminal outlet................. NT571 I
23 4 Terminal outlet ferrule—Small ........................... FP84020 I
24 4 Terminal outlet ferrule—Large..................ccveuuu... FP84832 I
26 3H4584A/B50 - 1 Insulation bushing for low-tension terminal outlet........... IB84016 I
26 3H4584A/B47 1 Cable outlet insulation bushing........................... 18524 I
27 1 Observation CoVer............iiirrriiiiernnneeennenennnn CV5287 I
28 1 Fastening screw for observationcover..................... SC39-5CA I
29 1 - Lockwasher for fastening screw..............coivnnnnnnn WA6-4 I
30 3H4584A/C56 1 Cap for radio shield cover................. e CP5223 I
31 4 Capfastening SeTeW......o.vivernneeennnnerenneeennnns SC24-7CA I
32 4 Fastening screw lockwasher...................coiiiins WA5-5 I
33 1 Magnetohousing............iiiiiiiiniiiiineeennnennnns HG527 I
67 3H4584A/S74 2 Packing strip for magnet rotor ball bearing................. 1S504 I
68 3H4584A/ W44 2 Bearingpaperwasher................ciiiiiiiiiiiiina, 1S222 I
69 3H4584A/T13 1 Oil thrower for ball bearing..................ccoviinn... CV522 I
70 3H4584A/S71 1 Spacer on rotor........covviinieieennerrrnneresneceeaans SR1023 I
71 1 Woodruff key forgear...........c.vviuiietinnnneeennnanns KY11-3 I



T™M 11-909 IV. PARTS LIST . PAR. 65

65. Magneto (Cont'd)

Ref. S.C. No Mfr's. Mfr's.

No. Stock No. Req'd Name and Description Part No. Code
72 3H4584A/G14 1 Magnetrotorgear. ............ccoiviiininnnnnnn. PR GE5212 I
73 3H4584A/C55 1 Cam. . e et e CA522 I
14 1 Camfastening Screw...............covtiiiiiernnrnnennnnn SC42-10CA I
5 1 Fastening screw lockwasher.............................. WA22-6 I
76 1 Camretainingwasher...............coovvuinvnninrenennns WAB241 I
7 38H4584A/W46 © 1 Indicatingwasher.....................cviiiiiiiinnnnnnn, WA522 I
78 3H4584A/G16 1 Distributor gear and rotor assembly....................... GE528 I
79 3H4584A/G15 1 Distributorgearonly................ciiiiiiiiiiiiii... GE5247 I
80 1 Distributorrotoronly.............ccciiiiiiiiiiiiiiiia. RT525 I
81 3 Distributor rotor fastening screw............... ... ... ... SC521 I
82 8 Plain washer for screw...........coviiiiinierneneennnns WA1005CA I
83 3H4584A /W42 1 Distributor gear spacing washer..................c.ccuun.n WAT78682 I
84 1 Interrupter assembly complete with platinum point...... t.. INb223 1
86 1 Interrupter plate with riveted parts and support plate....... PL52119 I
86 3H4574/P19 1 Interrupter lever with platinum point..................... LE6220 I
87 1 Plain washer forleverstud.................... ... .0t WA86678 I
88 1 Interrupter levercotter pin..............ccciveiiiinnennnn FP84791 I
89 1 Interrupter lever spring fastening screw.................... SC1004CA I
90 1 Fasténing screw lockwasher.............................. WAS5-4 I
91 = 3H4574/P18 1 Adjustable contact bracket with platinum point............ BKb5236 I
92 1 Contact bracket fasteningserew...................couun. SC104347 I
93 1 Fastening screw lockwasher.............................. WA6-4 I
94 3H4584A/G52 1 Interrupter grounding cable.............. T, CB5227 I
95 3H4584A/B45 1 Interrupter grounding brush and spring.................... BR5621 I
96 3H4584A/C53 1 Cable between interrupter and clip on terminal block........ CB5223 I
97 1 Stopplate.......cooiiiiiiiiiii i i i et PL528 I
98 1 Stop plate fastening screw. ...........ccovviiiiiiinnnnnns SC21-6CA I
34 8H4584A/S66 1 Leather oil seal—Driveend......................cco..... PK521 I
36 3H4584A /W43 1 Washerunderoilseal.......................occiiiiiit, WA1071 I
36 1 Name plate for type designation.......................... NP521 I
37 2 Name plate fasteningscrew.................. ...l SC121-6CA I
38 2 Name plate on ventilatorcover........................... NP522 I
89 2 Ventilator coVer...........c.iviiiiiinieinnnnneennnnanns CV52128 I
40 4 Cover fastening SCTeW.........covieererenernnerennennns SC1096 I
41 4 Fastening screw lockwasher.............................. WA6-3CA I
42 3H4584A/G13 2 Ventilator felt gasket..................cciiiiiiiiinannn.. GA5210 I
43 2 Ventilator washer............ ... ..ttt WA5269 I
44 2 Ventilator wirescreen. ... .........ccciviiieinnienneennnnn. SN526 I
45 3H4584A/B44 1 Gear bracket with bearing................................ BKb5627 I
46 3H4584A/B43 1 Bearing Only......oooiiinnt i BG521 I
47 4 Bracket fastening screw...............ciiiiiiiiiiiineaan SC26-12CA I
48 4 Fastening screw Jockwasher..................... .. ... ... WAG6-6 I
49 3H4584A/T12 1 Terminal block on gear bracket........................... BLb522 I
50 1 Terminal block fastening serew........................... SC21-8CA 1
51 1 Fastening screw lockwasher.............................. WA6-4CA I
52 1 Fastening screw plainwasher............................. WAT72613 I
53 3H4584A/C60 1 High-tension conductor..........c.oovviiveieiirinnneennnn. EC5212 I
54 2 Conductor fastening SCrew...........ccvvivrireennnnnnnn SC21-10CA I
56 2 Fastening screw lockwasher.............................. WA6-4CA I
56 3H4584A/J14 1 Conductorinsulation.................. ... i, 1S5226 I
67 3H4574/C123 1 Condenser with bracket.........................ccvuunn. CW524 I
68 1 Condenser fastening serew.................c.oovueinennnn. SC21-6CA I
59 1 Fastening screw lockwasher. .. ........................... WA6-4CA I
60 1 Condenser lead fastening screw..................cc.vuu... SC42-5CA I
61 - 1 Fastening screw lockwasher.............................. WAT6919CA 1
62 3H4584A/R46 1 Magnet rotor......c..oiitii i ittt i ie it e RT5217 I
63 1 Woodruff key—Driveend................................ KY11+4 I
64 3H4584A/W4l 1 Felt washer for magnet rotor—Interrupterend............. WAS81751 I
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Fig. 89. Component Parts of Magneto Impulse Coupling
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T™M 11-909 IV. PARTS LIST PAR. 65

65. Magneto (Cont'd)

Ref. s.C. No. '  Mfrs. Mfr's.

No. Stock No. Req'd Name and Description Part No. Code
65 2 Ballbearing........ ...ttt ittt BB60226 I
66A  3H4584A/S67 T Bearing shim (.0126”)............coivniiineiennennnnnnn. WAS61 I
66B 3H4584A/S69 t Bearing shim (.0071”). ... ... ...c.itiriiiiireannnnnnnnn WA106 1
66C 3H4584A/S68 t Bearingshim (004”)..............oiiiiiiiiiiiiiin... WA107 I
66D 3H45842/S70- t Bearing shim (.0197”).........cceiiiiiiiiiiiiieeeannnnnn "WA1009 I
99 o 1 Fastening screw lockwasher........................ools WA6-4CA I
100 1 Fastening screw plain washer...............ccovvvineninn.. WAT72613 I
101 1 Stopplatestud...........c.oiiiiiiiiiiiiiia, e ~D1001CA I
102 1 Plainwasherforstud................ccoiiiiiiiivennnann. WA98904 I
103 3H4584A/S73 1 Spring forstud:............. e e, SP526 . I
104 1 Fastening screw for interrupter support pl=e............... SC1029CA I
105 1 Fastening screw lockwasher.............................. WA6-4CA I
106 1 High-tensioncoil............. ... it CL524 I
107 1 Cable for coil—Specify length............................ KL100657 I
108 3H4584A/C59 1 Terminal clip for interrupter and coil cables................ EC5214 I
109 3H4584A/C58 1 Clip for retaining coil cable. ..................... ... ... EC1002 I
110 2 Lock screw for mounting high-tension coil.................. SC1060 I
111 3H4584A/C57 - 4 Terminal clip for distributor plate high-tension cable........ FP81953 I
112 1 Magneto Wreneh. .....oovvntt it it i ‘WR521 I
113 1 Set screw for edge distance holes.......................... SC1040 - I

t — As required.

SP 736 SPRING |
CA 739 CAM |

&)

SA 65972 WEIGHT 2
PK 734 WICK |

SC 732 SCREW 4
WA 1116 WASHER 4

PN 731 PIN 2
NT 731 NUT

PL 7370 PLATE |
148 7328 HUB & PLATE |

’

WA 5 16 WASHER |
HG 73120 HOUSING |

Fig. 90. Component Parts of Impulse Coupling

114 1 Impulse member assembly......................... ... ... HG73118 I
115 1 Arrester plateassembly........... ... . ...l PL7365 I
116 4 Arrester plate fastening screw............ ... e SC732 I
117 4 Fastening serew lockwasher................. ...t WAL1l116 I
118 3H4584A/H18 1 Impulsememberhub................ ... ... . il HB7328 I
119 3H4584A/H17 1 Impulse member housing.................ccoiiiiiiiinnas HG173120 I
120 3H4584A/W47 2 Impulse member weight..............ccoviviiinninn s SA65972 I

m
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PAR. 65 POWER UNIT PE-74-( ) ' _TM 11-909

65. Magneto (Cont'd)

Ref. s.C. No. ' Mfrs.  Mfr's.
No. Stock No. Req'd Name and Description Part No. Code
121 3H4584A/C54 B S 7 1 CAT39 I
122 3H4584A /872 2 Spiral Spring..... oottt i i SP736 I
123 3H4584A /W48 1 Felt wickfor spring.........c.c.ciiiieinnenennnnennnasans PKT734 1
124 3H4584A/P36 2 PInfor SPring. .....coiiiiiiiiiiieennneennnasonaseoenns PN731 - I
125 3H4584A/C62 1 Coupling to shaft securingnut..............cccovvvennnn. .. NT731 I
126 1 Lockwasher for coupling...........ccivienneiiinnennnnnen WAB-16 1
38| = KN 378
\\ = \
= = = \\
= z /
= p” 377
82— =
Y,
S TR 376
/ 4
3717
375
370
I95A
# ‘ ’ ||
ICYL. 357
#2CYL. 361
#3CYL. 365
#4 CYL. 369
I ) 385
*ICYL. 354 \ . \
#2CYL. 358 \
#3CYL.362

*4CYL.366 ' ' 351
' Fig. 91. Ignition and Radio Shielding Parts Diagram
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T™ 11-909 IV. PARTS LIST PAR. 66-67

66. Ignition Cables, Conduits, Etc.

Ref. S.C. No. Mfr's. Mfr's.
No. Stock No. Req’d Name and Description Part No. Code
351 3H4574/C29 1" Clamp—Ignition cable.........couvireuinnrnienrenneneenens 83-40 A
. 1 Lockwasher, 5487 ...ocvvvviiinnrrenneerennsoceneanannnes . 05-50 A
. 3H4574/N4 1 Nut, 546"—24, heX. .ottt ittt iaananneanenanns 04-602 A
3564 3H4584/W8 1 Ignition cable—#1 cylinder.............. N A61-1-51 A
367 3H4574/C44 1 Conduitassy.—fleylinder...........c.coiviivenieennannns A55-644-3 A
358 3H4584A/W9 1 Ignition cable—#2 cylinder.............cciviiiiieiiienn. A61-1-62 A
361 3H4574/C46 1 Conduitassy.—#2cylinder...........cvoviieviinnneennnn. A55-644 A
362 3H4584A/W10 = 1 Ignition cable—#3 cylinder..........c.cvviviiiiinninnnnnnn A61-1-63 A
365 3H4574/C45 1 Conduitassy.—#3 cylinder............ccoivivieiiniennnnns A55-644-1 A
366 3H4584A/W11 1 Ignition cable—#d cylinder............ccviiviiiinennannn. A61-1-54 A
369 8H4574/C47 1 Conduit assy.—#d cylinder.............civvviiiierennnnnn A55-644-2 A
375 3H4574/P11 4 Shield plate—Spark plug................coiiiiiiann e A156-130 A
... 3H4574/N20 16 Wing nut—For shield plate, 546"—18...........cccvunn... 04-1001 A
376 8H4574/N19 4 Knurled nut—For spark plug shield, special................ 53-219 ' A
377 8H4574/J1 4 Insulator—Spark plug shield....................... .. ..., 124-11 A
3178 3H4584A/C44 4 Spark plug connection. ......cc.oviiiiiiiiiiiimiii e 188-17 A
381 8H4574/T11 4 Sparkplugterminal............cciiiiiiiiiieinneienaaas 121-42 A
382 3H4574/859 4 Terminalshield...........cciiiiiiiiiiiieineeninnnnnns 124-15 A
370 3H4584A /P29 4 Spark plug—18 mm, AC #88, special...................... 86-9-6 A
385 3H4584A/N40 4 Terminal connection—AC #841549................. e 188-21 A
371 3H4574/G30 4 Gasket—Spark plug, 18mm. ...........cciiiiieiiiinia., 16-796 A
383 1 Micro switch—Magneto............c.coiiiiiinnnnnennnanns 76-161 A
2 Screw—Switch mounting #6—32 x 24”........coivevunnnnn 03-61 A
2 Lockwasher—For #08-61............c0iiieerunnnrennnnnns 06-23 A
. 1 Capscrew—Battery ground, 34—16 x 3{”..........cc.uuunn 02-34 A
e 1 Lockwasher—For #02-34, 34”........cvvvirninnennannnns 05-51 A
. 1 Nut—For #02-34, 34”"—16, heX.....coivvttneeennnerennans 04-103 A
67. Type G Synchronous Alternator
1 .. Generator complete withexciter.......................... S.0.2B4590 J
2 1 Field assembly complete withshaft....................... 1287942 J
3 3 Open field coil complete with pole and damper........... 1239951 J
4 3 Crossed field coil complete with pole and damper......... 1239952 J
1 24 Bolt to connect damper segments, }{”—20 x 3{” Hexagon
headsteel bolt. ...........c ittt Std. Hdw. J
t- 24  Steel lock nut for bolt, }4"—20........................ Std. Hdw. J
t 24 1{” Lock washer fornut........................... ... Std. Hdw. J
6 1 Laminated spider............... ... ... it 752851 J
t 12 Key (pole dovetail tospider)........................... 783590 J
6 1 Collector. . ... e, 1239819 J
1 \ 2 Collector terminal . . .............. ... ... .. ..., 11040 J
8 4 Collector terminal nut, }4{”—20 hexagon brass machine
screwnut.................. e, Std. Hdw. J
9 1 Shaft with spider key and spacingring.................. 1287943 J
10 1 Shaft sleeve for ball bearing............................ 1239821 J
11 2 Blower. . ... ... e 1239955 J
12 1 Bushing to clamp exciter armature. . ................... 1106568 J
13 1 Jamnut.... .. ... 1168084 J
t 1 Steel cotter pin for jam nut, X" x 144" .. ............... Std. Hdw. J
14 1 Key forshaftextension..................c.iiiiiieiii... 1248997 J
15 Notused. .........coiiniinii i J
16 1 Frame with eye bolt and statorcore...................... 1239958 J
{Not illustrated.

Parts indented are included in the part under which they are indented.
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PAR. 67 POV:'ER UNIT PE-74-( ) T™ 11-909

67. Type G Synchronous Alternator ({Cont'd)

Ref. 5.C. No. Mfr's. Mfr's.
No. Stock No. Reg'd Name and Description Part No. Code
17 1 17 Eye bolt.. ... . e e 354807 J
18 64 Stationary armaturecoil................... ... ... .. ... 1239959 J
19 1 set Complete winding material, class No. 3, see Par. 39. J
20 1 Rearbracket.............coiiiiiiriiiiiiiiiieennnenn 766707 J
21 1 Rearairshield............. ... . .. i, 1082861 J
22 4 Rivet to fasten rear air shield to rear bracket, 34" x %4” round
headsteel. . .......... .. iiiiiiiiiiii i Std. Hdw. J
t 1 14" Pipe plug for rear bracket............................ Std. Hdw. J
23 1 14” Countersunk pipe plug for rear bracket................ Std. Hdw. J
24 1 Housing cover forrearbearing........................... 766706 J
25 4 Bolt to fasten housing cover to rear bracket, 14”—13 x 5” '
hexagon head steel bolt......................c...cna.. Std. Hdw. J
26 s 1 Rearballbearing...................c.iiiiiiiiiennnn.. 1173613 J
27 4 Bolt to fasten rear bracket to frame, 5”—11 x 2” hexagon
head steel bolt. ........... ... i, Std. Hdw. J
28 1 Frontbracket...........cco it iiiiiineinnnennn 1239960 J
t 1 34" Straight squeeze connector for flexible conduit........ 1198551 J
29 1 Frontairshield............ ... . ..o iiiiiiiiiiiiinnnnn. 1239826 J
30 4 Rivet to fasten front air shield to front bracket, 34" x 5§” '
round headsteel.................. .. iiiiiiiiiiniiannn Std. Hdw. J
t 1 14” Pipe plug for front bracket...................ccvunln Std. Hdw., J
31 1 14” Countersunk pipe plug for front bracket............... Std. Hdw. J
32 1 Housing cover with brush holder rods and insulation........ 1239827 J
33 1 Brush holderrod—Long................cciiviiinnnnnn 1239828 J
34 1 Brush holder rod insulation tube—Long................. 1239829 T
35 1 Brush holder rod—short.................... ... ..., 1239830 J
36 1 Brush holder rod insulation tube—Short................. 1239831 J
37 4 Bolt to fasten housing cover to front bracket, 15”—13 x 5”
hexagon head steel bolt..................... ... ..., Std. Hdw. J
38 1 Frontballbearing............. . ... iiiiiiiiiinnennnn.. 782874 J
39 4 Bolt to fasten front bracket to frame, $4”—11 x 2”7 hexagon
headsteel bolt. . ... ... ..o i i iinnns Std. Hdw. J
40 4 Brushforgenerator.....................c.c.co..... e 777889 J
41 2 Brush holder complete for generator. . .................... 884027 J
t 4 SDPFINg. . . e e 444435 J
t 4 Fillister head brass machine screw to fasten brushshunt to .
brush holder, No. 10—32 x 34”...........ccciiiunnnn Std. Hdw. J
t Washerforshuntserew................................ 779354 J
t Hexagon head steel bolt to clamp brush holder to rod, }{”"—
20 X LB et e e e Std. Hdw. J
t 2 Lock nut for bolt, 14”"—20........... ... ... ....cccu... Std. Hdw. J
t 2 34" Lock washer fornut............................... Std. Hdw. J
t 2 Terminal to connect generator field leads to brush holders... 229105 J
t 2 Terminal for Generator field leads (external)............... 229105 J
t 1 1114” of 34" Steel flexible conduit for field leads............ Standard J
1 1 34"—90° Squeeze connector for conduit for field leads. ...... 752747 J
42 1 Conduit boxcomplete................................... 974311 J
t 1 114" straight squeeze connector for conduit for main leads .. 1198554 J
43 1 20!%” of 114" steel flexible conduit for mainleads.......... Standard J
t 1 114”—90° Squeeze connector for conduit for main leads. . ... 752750 J
t 4 Terminal formainleads......................ciinnn, 229120 J
44 1 Exciter support withcover. ............................. 1239832 J
t 1 Band cover for exciter support. ........................ 1042282 J

{Not illustrated.
Parts indented are included in the part under which they are indented.
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PAR. 68-69 POWER UNIT PE-74-( ) ™ 11-909

67. Type G Synchronous Alternator (Cont’d)

Ref. S. C. No. Mfr's, Mfr's.
No. Stock No. Req'd Name and Description Part No. Code
t 2 Screw to fasten cover to exciter support, No. 10—32 x 14”
fillister h~ad steel machinescrew..................... Std. Hdw. J
45 6 Bolt to fasten exciter support to front bracket, 34”"—16 x 74”
hexagon head steel bolt................................ Std. Hdw. J
t 4 Bolt to fasten exciter frame to exciter support, 35”"—16 x 134”
hexagon head steel bolt............................... Std. Hdw. J
t 1 Generator name plate (specify S. O. number).............. NP-28788 J

68. Type SK Exciter

46 1 Exciter armature complete with quill. . ................... 1239961 J
47 1 Blower. ... e, 359038 J
48 1 Exciterframe.............ccuiiiiiiirnnneernnennnnannn . 1239962 J
49 4 Exciterpole............iiiiiiii i i 452945 J
50 8 Hexagon head steel bolt to fasten pole to frame............ 359311 J
51 1 Exciter field coil set (4 coilsperset)...................... 1287944 J
t 2 Terminal for field lead (F1—F2)....................... 229106 J
52 1 Panel complete with brushes and brush holders for exciter... 1124998 J
t 4 Brush spring..........ooiiiiiiiiii ittt 281633 J
63 4 Brush (exciter)............. i i 782740 J
t 4 Stud to mount brush panel on exciter frame............... 559184 J
t 12 Hexagon brass machine screw nut for stud, 14*—20........ Std. Hdw. J
t 8 Flatwasherforstud.................cc0iiviiiiininnn 779355 J
t 4 3" Lockwasherforstud.......................covviunnn Std. Hdw. J
54 1 Frontcoverforexciter...............coviiiuiininrnnnnnn 297421 J
t 38 Fillister head brass machine screw for front cover, No. 14—
24 K B e et e Std. Hdw. J
t 3 14" Lock washerforserew...................ooiiineiin. Std. Hdw. J
66 1 34{"—90° Squeeze connector for conduit for exciter leads..... 752747 J
t 1 16” of 3{” Steel flexible conduit for exciter leads............ Standard J
t 1 3;” Straight squeeze connector for conduit for exciter leads.. 1198551 J
t 4 Terminal forexciterleads.................... ... ... ..... 2291056 J
t 1 Exciter name plate (specify S. O. number)................. NP-17415 J
69. Generator Controls
1 Control panel assembly for all power units except serial Nos.
181832 to 181955. Includes parts marked t.............. A151-210 A-J
1 -Control panel assembly for power units serial 181832 to 181955 A151-217 A-J
1 Name plate—condensed operating instructions............. 62-110 A
3H4574/S18 4 Screw—Parker Kalon No. 2 x 54", Type U................ 03-2001 A
1 Type HA Ammeter—0-150 Ampere....................... CGS-1957 J’
1 Type HA Voltmeter—0-150 volt. . ....................... S721721 J
1 Type HY Frequency Meter—68-62 cycles. ................ S721766 J
3 Type CO current transformer—100/5kva................. 651907 J
1 Type SRA-1SP silverstat voltage regulator (page 00)....... S. 0.176Y1 J
1 Type MT potential transformer. ......................... S.0.83Y333 J
1 Type W voltmeter switch (page00) . ..................... S.0.56Y703 J
1 Type W ammeter (page 00).............coviieiennnann. 1040746 J
1 Type AB breaker (page 00).............covvviiiienienn.. S 999179 J
1 Type WL rheostat 8” plate (page 00)..................... 874472 J
1 Rheostat operating mechanism........................... 883123 J
Serial Nos. 181832 to 181955 also have following items:
1 Type NH-35 total hourmeter............................ J
tNot illustrated.

Parts indented are included in the part under which they are indented.
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T™ 11-909 IV. PARTS LIST PAR. 70

69. Generator Controls (Cont’'d)

Ref. S. C. No!/ Mfr's. Mfr's.
No. Stock No. Reg'd Name and Description Part No. Code
1 Duplex convenience outlet....... ........ciiiiiiiiiann. J
1 Panel lamp with dimming rheostat........................ J
1 Setoffuses B3t0set).......ovviiuineneinneeernnnnnenns . J

70. Type SRA-1 Voltage Regulator

23 24 26 17 7 | 27 12. 30 29 3 2 1110

Illlll-]i

O - == - ---.0

7 ' . ) . :
a4 4 - R [ i:
@ . P

335 322528 6 20 31 29 20 21 ‘ 22 8
Fig. 93. Cross Section through SRA Voltage Regulator
1 Type SRA-1SP voltage regulator complete................. S. 0.176Y1 J
.. 1 Regulator without regulating resistor tubes.............. S. 0.76Y1 J
1 1 Contact devicecomplete. . . ...................o... 1151948 J
2 1 Contact device plate (rear support)................... 1091989 J
3 1 Pusherscrew..............ciiiiiiiiiiiiii it 1092295 J

Parts indented are included in the part under which they are indented.
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PAR. T1 POWER UNIT PE-74-( ) T™ 11-909

70. Type SRA-1 Voltage Regulator (Cont’'d)

Ref. S. C. No. Mfr's. Mfrs.
No. Stock No. Req'd Name and Description Part No. Code
4 1 Magnet block, core and armature assembly
Items 2-8-12-13-14 ... Dwg. 94B503 J
5 3 Stud—37 long. ... i e e 659185 J
6 6 Stud—=115"1long.......... ... i 361702 J
7 1 Micartaspacer.................ciiiiiiian. SN 1091992 J
8 1 Operatingcoil.............. ... ittt 1087327 J-
9 1 Control spring. .........coiiiiiiiiiii it 1087324 J
10 1 Control spring adjustingserew....................... 1091987 J
11 1 Control spring bracket.....................cc.cunnnn 1128305 J
12 1 Armature arm with spring holder Item 1. ............. Dwg. 94B503 J
' Itemd.............. Dwg. 94B504
13 1 Spring hinge complete.....................c.oo. .l ... 1087322 J
14 1 Top hinge support............... e 1092285 J
16 1 Bottom hinge support.................... ... 1092286 J
16 4 Hingespring.......... ..ot 1092287 J
17 1 Frontplate............ ... ... ... i, J
18 1 Rheostat..................iiiiiiiiiiiiiiiannnn, S. 0. 76Y1 J
19 1 Rheostatknob.............. . ... ... i, 1087334 J
20 1 Rheostat bracket..................... ... i, 1247176 J
21 1 Terminal board. . ..... P 1091994 J
22 1 Micarta holecover............. Item3.............. Dwg.1B8419 J
23 1 Rearplate.............o i i 1091990 J
24 2 Rear plate post—upper. . ...........cooiiiiiiiiiaans 1084587 J
26 2 Rear plate post—lower.............................. 1084588 J
26 1 Rearcover..................... Item6.............. Dwg. 1A8864 J
27 1 Front COVer. ... ..ooumie et nnns . 1190739 J
28 1 Gasket forcover............... Item2.............. Dwg. 1B6878 J
29 2 Thumbnut......... ... i iiiiiiiniannana 196369 J
30 1 Cover stud—topP. . ....oviiiiii ittt 1091842 J
31 1 Cover stud—bottom. ........................c.0.... 1091996 J
32 6 Resistorelip. .......... .o 1087230 J
33 1 Regulating resistor tube—15.0 ohms. ................... 1164226 J
33 1 Regulating resistor tube—24.8 ohms.................... 1164227 J
33 1 Regulating resistor tube—39.6 ohms. ................... 1154228 J
33 1 Regulating resistor tuhe—60.7ohms. ................... 1154229 J
. 1 Damping transformer and rectox unit................... S. 0. 76Y1 J
hd 1 Damping transformer. ....... e it ae e, 1081433 J
hd 4 Rectox unit.... ..ottt iineennnen 967282 J
71. Type AB-1 De-ion Circuit Breaker
.. 1 Breakercomplete.............ccoiiiiiiiiiiiiiiieiiinnes 545397 J
1 1 Tripunitcomplete. .. .......cccoiiiiiiiinniiiiinennnnnn 545023 J
2 1 Breaker framecomplete..............cciiiiiiiiiiiaiinnn 781 969 J
3 1 Mechanismcomplete..................cciiiiiinn... .. 894325 J
4 3 Shunt and upper terminal complete................... J
4 1 Shunt and upper terminal complete RH............... 894 3156 J
4 1 Shunt and upper terminal complete LH............... 894 314 J
4 1 Shunt and upper terminal complete center............. 894 316 J
5 1 Handle...... ..o i i e e e, 894 248 J
6 2 Front terminal complete with contact-—RH and LH. .. ... 781 974 J
6 1 Front terminal complete with contact—center............ 782 387 J
7 3 Arc extinguisher complete. .............. ... ... .. ... 894 321 J

*Not illustrated.
Parts indented are included in the part under which they arc indented.
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™ 11-909

IV. PARTS LIST

PAR. 72

71. Type AB-1 De-ion Circuit Breaker (Cont’d)

Fig. 94. Cross Section through Circuit Breaker

Ref. S.C. No.
No. Stock No. Regq'd

8 1
9 - 1
10 3
1 3

DOV O . -

1
1
1
1
1
1
1
4
1
8
1
1
1
8

- O OO0 oM

-

I 3 5 2 6

Name and Description

Cover complete
Basecomplete. . ........coiiiiiiiiieiieciiiteinonaee
Line terminal lug...............coiiiiiiiiiiiiiiine,
Load terminal lug

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

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

72. Type W Instrument Switch

Switchcomplete...........ccovviiieiiiiennnn N
Drumcomplete. . ......coovviiiiniirinienennnnnaanens
Shatt. . ...ttt it i i it s
Micartatube .........cc0iiiiiiiiiiiiieriieieaaaes
Micarta Key .....cooviiiiiiireienrennnneranaananns
Star wheel Stop.........cooiiiiiiiiiiiiiieieiiianans
Star wheel stop pin. . .......ooiiiiiiiireeneneanenns
Insulation spacer—3{”long...............coiiiiiin,
Insulation spacer—27%” long.........oovviiiieint
Mqving contact segment #1-2-3......................
Moving contact segment #4.............ciiiiiiinnnn
End clamp

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

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

Parts indented are included in the part under which they are indented.
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Mfr's. Mfrs.
qut No. Code

894 328
683 389
513 578
894 213

S. 0. 56Y703
S. 0. 56Y703
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PAR. 73 POWER UNIT PE-74-( ) _ " TM 11-909

'

72. Type W Instrument Switch (Cont'd)

Ref. S.C. * No. : Mfr's. Mfr's.
No. Stock No. Reg'd Name and Description Part No. Cod.
12 8 Contdet finger terminal serew.................o0vvvnnns 693641 J
13 2 Stop finger. ............ e 519280 J
14 1 Front end plate. ...l oeneen et 573696 - J
15 1 Rear end plate...... e e 5656602 J-
16 2 Bearing. ... e it a e 565636 J
17 1 Drum shaft spacingcollar. ............................ 565663 J
18 1 O OV . ottt e ettt titte i te et ae e eeeeeenanns 6565609 J
19 1 Topecoverlining............ccovuvenv.nn. e 565615 J
20 2 Side plate. ...... e e e 566630 - J
21 1 Dialplate. .. ......ooviiiiiiiii ittt it iiianeaaaann 1040631 J
22 1 Name plate (handle) #28096.................. e J
23 1 Name plate (dial) #28080... .. S PP J
24 1 Indicator screw. .............. P . 565654 °J
26 1 Handle............... it 519286 J
)
73. Type WL Rheostat .
8
Fig. 95. Component Parts of Field Rheostat
1 1 Contactarmecomplete. . .........civmieriineeneeennenann. 899020 J
2 1  Contactarm.................... e 898988 J
3 1 Contact arm SPIINg. ... .. .cvit i iiieie i 898990 J
4 1 Insulationblock............. ... i 898991 J
6 1 Shaft. . ... e 898992 J
6 2 Shaftnut....... ... ... . i 898993 J
7 1 Shaft washer............cciiiiiiiii ittt 898994 J
8 1 Drive arm. ... .. ...t i e 898995 J
9 1 Thrust washer. . ........ ... ..o iiiiiiiiiiiiiiinennns 898996 J
10 1 Pointer. ... o i i i it e 896583 J
11 1 Short coupling with tapped hole.........ovviiiinnnnn, 898997 J
12 1 Insulation disc..........ccoiiiiiiniiiiiiiiiieennanes 898998 J
13 1 ColleCtor FINg. . ..o oottt et et eiieenanns 899000 J

Parts indented are igcluded in the part under which they are indented.
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T™ 11-909 IV. PARTS LIST PAR. 74

73. Type WL Rheostat (Cont'd)_

Ref. S.C. No. Mfr's. Mfr's.

No. Stock No. Req'd Name and Descriplion Part No. Code
11 32 Shortcoupling............cco i 899016 J
14 1 Handwheel.......... ... ... .. .. it 882151 J
16 1 Hand wheel nameplate.......................ccccoun... 899001 J
16 3 Footforsingleplate. ..., 899002 J
16 3 Footfortwoplate. .. ............0 0t 899003 J
16 3 Foottorthreeplate............ ... uiiuiiininnen. 899004 J
16 3 Foottorfourplate............. ... .ccoiiiiiiiiinnnennn. 899005 J
17 3 Saddleforfoot............. it 899010 J
18 1 Back pan with adjustablestop........................... 899013 J
18 {1 Back pan—Intermediate................ i 1257002 J
19 t1 Couplingdise............. .. i 8890156 J
20 1 Terminalblock.............. ... iiiiiiiiiiinnnnns 899018 J
21 t Plate only complete with element......................... t J

2 Handwheelstud................... ... .. ..iiiiiinnnnn. 970628 J

0 1 Hand wheel complete, includes 14-15and 22............... 943865 J .,

74. Carburetor

430 1 Carburetor assy. Zenith #62AJ10.......... Ceeeeieaeaaaa, . A84-546-1 A
431 8H4674/G11 1 Gasket—Carburetor flange................coiiiieinnnn.. 16-27 A
. 2 Capscrew—Carburetor mounting, 34—16x1”.............. 02-36 A
ee 2 Lockwasher—For #02-36, 38”.......ccivireirinnnnennnnns 05-61 A
1 8H45684A/B23 1 Throttlebody........ciiiiiiiiiiiiiiiiiiaiinennennnnn B2-104 C
2 8H4584A/B46 1 Fuelbowlassembly............ccoviiiiiiiiiiiiiinanns B3-37C C
38 3H4584A /P34 1 Throttleplate..........ccuvtiininnnnniinneennennnnn C21-79 (o}
4 1 Throttleshaft..........ccoviiiiinniiriinienernnennennnn C-23164 C
5 8H4584A /L6 1 Throttlelever.........coiiiiiiiiiieeeiianenroreosnnnnns C24.7 C
6 3H4584A/V17 1 Main venturi (8ize 25)........iiitiiiii it C38-24 C
7 3H4584A/V16 1 Secondary venturi................ccciiiiniinennnnnnennnn C39-7 C
8 8H4584A /N7 1 Idle adjustingneedle................ ..ottt C46-38 C
9 1 Economizer jet (size 21).........ciiiiiiniiieineiiianannn C52-1 C
10 1 Wellvent (size 19).......ciiiriiiiiiii ittt enennnn, C52-2 C
11 1 Mainjet (Size 27)...cotviiie it iiirieienennennennnns C52-6 C
12 3H45684A/J21 1 Idlingjet (size 18)..........cviiiiiiiiiiiiiiiinnenaaannn C56-7 C
13 3H4584A/J20 1 Main discharge jet (size 70-1)............covviininnnennn C66-256-1 C
14 1 Main jet adjustment............. ettt ee e, C71-21 C
15 1 Fuel valve assembly (size 45).............cveiiievnninnn. C81-1 C
16 1 Floatassembly...,.......cooiiiiiiiiiiiiiiiiiienennnnn C85-26 C
17 3H4584A/P42 1 Airshutterplate.........c.coviiiiiiiiiinineinininnenennns C101-2 C
18 8H4684A/S75 1 Airshuttershaft........... ... iiiiiiiiiiiieenn... . C1056-18 C
19 3H4584A/L9 1 Airshutterlever.............coiiiiiiiiiiiiiiininnnannns C106-2 C
20 1 Airshutterbracket..........cooviiiiiiiiiininrnennnnnnn C109-2 C.
21 3H4584A/ST7 1 Idle adjusting needlespring.............c..cvvvvininennn. C111-17 C
22 1 Bracketlocating pin........... ..ottt C120-9 C
23 3H4584A/A44 1 Floataxle. ......ooviiiiiiiii it it itaneeneennnnns C120-15 C
25 3H4584A/R15 1 Packingretainer..............ccoviiiiiiiiiiienninnnnnnns C131-3x3 C
26 : 2 Throttle plate screws..........covviiiinieriiinieeennnnes C136-3 C
28 1 Airshuttershaft holeplug.............. ... ... e C138-24 C
29 1 Air shutter bracket serew.............. ..ottt C140-7 C
30 3H4584A/B49 1 Bowltobodygasket................ ittt Cl142-15 C
31 3H4584A /L7 1 Throttlestoplever.........c..ivriiiiiiiiiiiiineenennnnns CR28-28 C

$Required number, used between plates.
tWhen ordering plates, give style number of Rheostat and also specify number of plates required.
Parts indented are included in part under which they are indented.
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T™ 11-909

IV. PARTS LIST PAR. 75
. LY
74. Carburetor (Cont'd)
Ref. S.C. No. Mfr's. Mfr's.
‘No. Stock Nor Req'd Name and Description Part No. Code
52 A Floatbracket pin.............coiiiiiiiiiiiiiiiiiinnnnn T173-9 (]
54 1 Swivel washer (not illustrated)............................ CTb2-1 (]
56 1 Swivel screw (not illustrated)................coeiiiiniinnn T1S8-6 C
eee 1 Air shutfer shaft packing (not illustrated).................. C
. 1 Packing retainer (not illustrated)......................... C
. 8H4584A/S76 1 Filter screen (notillustrated):............................ C150-12 C
. 1 Filter screen washer (not illustrated)................... .. Tb6-10 C
75. Fuel Pump
.AIR DOME
PH. PROTECTOR-UPPER
o DIAPHRAGM NUT GASKET
LOCKWASHER UTLET SP:ING

DIAPH. ALIGNMENT WASHER:

INLET SPRING
INLET VALVE

IN =9

GASKET
SCREEN
sowL
BOWL SEAT
BOWL SEAT NUT
BAIL & SCREW ASSEMBLY
PRIMING LEVER
GASKET
LOWER COVER
LOWER COVER SCR

3H4674/P26
3H4574/G10

8H4684A/C63
3H4674B/S1
8H45741/G77
3H4574/Bb63

OUTLET VALVE

COVER SCREW
/ LOCKWASHER

out
o

-,

ENGINE CAMSHAFT
DIAPHRAGM

COVER & VALVE SEAT ASSEMBLY

(@) DIAPHRAGM PROTECTOR-LOWER

PULL ROD GASKET
PULL ROD
ROCKER ARM
LINK
ROCKER ARM PIN
RETAINING RING
LINK PIN
LINK PIN CLIP

oY
SPRING CAP

ROCKER ARM RETURN SPRING

DIAPHRAGM SPRING

Fig. 97. Cross Section through Fuel Pump

Pt pt b b ek pd bbb pd ek DO DO DD b ek DO DD P bt

Fuel pump assy.—A. C. $1628019......................... A81-99-4
Gasket—Fuel pump flange. .......................c...... 16-229
Capscrew—Fuel pump mounting, 5(—18 x 3{” hex.......... 02-18
Lockwasher—For #02-18, 546" . . ... cviiierieeennneennnnnn 056-50
Alrdome. ... .coiiiiiiiii ittt i ieiae it 8556918
Valve plug. ... ..ot i it 855281
Gasket—Valve plug and airdome......................... 8656282
Spring—For valve..................... dereriitieeeeaene 856270
BT - 866279
Coler and valve seat assy.—Top.......coiviiiiiiiiiinnnn 856761
Screen (Le Roi N0.48-185).......cc.iiiiiiiinenennnnnnn. 1623603
Gasket—For bowl (Le Roi No. 16-921 .. .................. 8564003
Bowl—Fuel sediment, Glass (Le Roi No. 184-2)............. 854004
Seat—Forbowl. ...t i e, 8540056
Bailthumbnut.........ooooiiiiiiiiiiiiiiiiiiiiainne, 855763
Bailand screw...........c.oiiiiiiiiiii ittt 854016
Diaphragm protector—Lower..............cccvinnennnnn 1621720
Diaphragm protector—Upper...............coiiiviinnenn. 8566274
Nut—Pullrod. .ot 856213
Lockwasher—For #866213. ........cccvvvieiiinennnnnnnn. 865390
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PAR. 76-77 POWER UNIT PE-74-( ) T™™ 11-909

75. Fuel Pump (Cont'd)

Ref. S.C. No. Mfr's. Mfr's,
No. Stock No. Req'd Name and Description Part No. Code
1 Washer—Diaphragm alignment........................... 855029 G
1 Gasket—Forpullrod..................... . ... ciiiue.. 855012 G
1 Diaphragm—D5 pieces (Le Roi No. 186-9).................. 855389 G
1 Pullrod........coovviivieiinn... i, 855250 G
1 ROCKEr @rM. .. ....cciiiiii ittt iieiiaeeieranennnenns 1623020 G
1 Pin—Rockerarm.................cciiiiiiinirinnnnnnnnn, 1621289 G
2 Washer—For #1621289...............c.cciviiiinnnnnnnnn, 1621288 G
2 Link—Rockerarm.............. ...ttt 856674 G
2 LinK Pin...... ..ot i e 856016 G
4 Clip—Link pin.......ooiiiiiiiiiiiiiii i iiiiiiinnennes 866017 G
1 Body—Fuel pump..............ciiiieiiinnnnnnnnnnn. ... 866674 G
2 SPIHIMEZ CaAD. oo ittt i e e e e, 866632 G
1 Spring—Rockerarm............c.c.iiviiiiiieiiiinniinnnn 856253 G
1 Gasket—Bottom cover............ccovviiieerunnnnennnns 856685 G
1 Bottom COVer. . .......iiiiitiiinenenrnneenneenananenns 866673 G
3 Screw—BOttOm COVEr. . .. ... vetereeenenrnnenennenennnns 132108 G
1 Spring—Diaphragm, lower.....................cccoviue.. . 1521266 G
1 Priminglever............ i ittt 1522280 G
10 Screw—ToP COVEr. ... iiiiiiit ittt et iieneneeernnensns 865493 G
10 Lockwasher—For #855498.................iiviiiiinnn.n 856064 G
R 1 PIPe PIUg. oottt e e e e, 103877 G
76. Air Cleaner
453 1 Air cleaner—Oil bath, Air-Maze, Model 37U-OBF.......... AT77-145-1 A
465 1 Connection—Air cleaner to carburetor.................... . 65-620 A
456 1 Gasket—Air cleaner connection.......................... . 16-908-1 A
. 2 Capscrew connection to cyl. block, 34—16 x 34" Ig......... . 02-34 A
L. 2 Lockwasher—For #02-34..............ccciiiineiiinnnnnnn 05-51 A
457 1 Hose, 2" dia. X837 1g.....coiiiiiiiiiiiiiiiiiiiiiinnn, 78-1-16 A
.. 2 Hose clamp..... e e e 83-94 A
459 1 Upperassemblyonly.............ccoiviiiiiiiiiinnnienn. AP-1128U B
460 1 Top and skirt assembly only..............ccvvvnan.n. . AP-112U B
461 8H4584A/E5 1 Filterelementonly.................ccciiiiiiiiinnnnnnn. AP-18 B
.. 1 Lowerbowlonly......ooviiiieiiiiiiiiiii i iininnnn AP-137F B
463 1 Baffleplateonly........... ..ottt ittt AP-17F B
464  3H4B684A/L14 1 Felt liner and retaining SPring....................coeeu... AP-1372 B
465 3H4584A/C19 1 Clampassemblyonly..........ccoiiiiiiiiiniiinnnnnnnn. AP-22F B
466 3H4584A/N13 1 Wingnutonly..........oiiiiiiiiii i iiinneenn, AP-15 B
467 1 Instruction decalcomaniaonly........................... . AP-4 B
77. Fuel Tank, Lines, Etc.
3
950 3H4574/T30 1 Fuel tank assy.—15 gal. U. S. Capacity.................... 69-186 A
951 2 Strap—Fuel tank holddown.....................cciiiinn. 83-37 A
3H4574/N24 2 Nut—For #83-37, 34"—16 hex...............civiiiiiinnn 04-103 A
.. 2 Lockwasher—For #04-103, 38”7, ......co it iiininnnnns 05-51 A
955 3H4574/C102 1 Capassy.—Forfueltank.........................c. ..., A4-129 A
.. 1 Drain plug—Brass, }{” square head....................... 011-252 A
1 Nipple, 14”7 brass, close............ccoviiiiiriiviiinnn. 33-546 A
3H4574/E16 1 Reducingelbow, £ x 18"—90°. . .oiiiiiiiiiiiiii 83-647 A
3H4574/N34 3 Nipple, 14" brass, close..........cooiiiiiiiiiin i 35-544 A
3H4574/L30 1 Fuel line—Tank to valve, titeflex—1134".................. A55-643-3 A
3H45674/L31 1 Fuel line—Fuel pump to valve, titeflex—23”............... A55-643-4 A
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AP-18 ELEMENT |
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.

AP-22F CLAMP |
Fig. 98. Component Parts of Air Cleaner
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PAR. 78 POWER UNIT PE-74-( ) T™ 11-909

77. Fuel Tank, Lines, Etc. (Cont'd)

Ref. S. C. No. Mfr's. Mfr's.
No. Stock No. Req'd Name and Description Part No. Code
3H4674/L13 1 Fuel line—Fuel pump to carburetor, titeflex—388”........... Ab55-643-6 A
- 3H4574/N156 1 Nipple, ¥4 x2” lg.—brass.............. ettt . 338-545 A
e 3H4574/E18 2 St.ell, 147—90°—brass........cciiitiiiiiii i, . 83-542 A
3H4574/E17 1 St.ell, LB7—48°—brass...........ciiiiiiiii it 33-543 A
1 Clamp—Forfuelline........... ... ccciiiiiiiiniinnnnns . 8344 A
1 Capscrew—For #83-44, 1{—28 x 14" hex..........cvuunn.. 02-502 A
1 Lockwasher—For #02-502, }{”...........cciiiiiiiiinnn... 05-49 A
e 1 Nut—For #02-502, 14”"—28 hexX........cooviiiininnnennn., 04-601 A
cee 3H4574/C106 1 Chokecontrol...................... e eeteeer e . 120-2-9 A
v 1 Valve—Brass, B¥" P.T....c...vvvivinnn.... e 15-321 A
970 1 Support—Fuel tank (Carb. side).............. e iaeea 39-1263 A
971 1 Support—Fuel tank (Mag.side)....................c..... 39-1256 A
. 8H4574/S2 4 Coapscrew—For supports, %4—16 x 1" hex................. . 02-36 A
4 Lockwasher—For #02-36, 34”......coviverenennnannns . 0551 A
. 1 Decalcomania—Instruction.................covvviunnn... 62-101 A
cee 3H4684A/H4 1 Gasoline hose, flexible, 35’ 1g..............ciiiiin... 73-253-8 A
. 1 Coupling, 1 x 1" reducing...............ccviiinnnnn.. 33-548 A
1 Choke,enginecontrol................ccviiiiiniivinnnnn. . 120-2-9 A
2 Valve, fuel supply shutoff.......................... S . 15-321 - A
. 1 Nipple, 14" X 27, Brass.......ovuiiieeeeieeeenreennnnnns 33-545 A
1 Nipple, close, 14" —Brass.........cooeviierrneeenennennns _ 33-644 A
1 Streetell, 14”—90°brass...............ciiiiiiiinnnnn.. 33-542 A
1 Condenser, SMFD, 200 volt....... e, . 167-6 A

78. Governor Assembly. (Up to Serial No. 155895)
281 1 Governor assembly—Woodward Model SGB2-1 No. 040233.. A116-39 A-H
Note: Above is interchangeable as a unit with No. 1A116-84.

282 1 Gasket—Governorflange...........cooiiiiiiiiiii . 16-873 A
. «4 Capscrew—Governar flange —18 x 11{” hex.............. 02-21 A
e 4 Lockwasher—5{57. .. ..cciiiiiiiiiiiiiiiiieiinernnenannn 05-50 A
293 1 Lever—Governoroperating.................cciiveniennnnn 48-501 A
.o 1 Pin—Governor operating lever, #000 x 14” taper........... 010-201 A
v 1 Screw—Governor operating lever, #10—24 x 14” fillister head 03-92 A
. 1 Base—GOVeIMOr. .. .ouiiiiiitreiinrnneaesrennaeannnenes 040001A H
. 1 Piston—Servomotor. ... ......vitiiiieiiinieeenianenns 040005A H
1 Lever—Speeddroopadj.............ciiiiiiiiiiiinnnn.. 040016A H
. 1 Lever—Floating............ciiiiiiiiiiiiiiiiriinnnennn 040017A H
e 1 Lever—Speeddroop adj..........ovvviinieniiiinennnnnnn, 040020A H
1 Lever—Terminal L. H................cciiiiiiiiirninnn. 040021A H
e 1 Lever—Speed adj......coovvieiniiiiiii ittt 040035A H
1 Plunger—Pilotvalve.... ... ... ... ... i i, 040041A H
1 Valve—Plungerrelief...................cccciiiiiiiiin.., 040042A H
. 1 Bushing—Speedadj...............cciiiiiiiiiiiiiinnnn., 040046A H
. 1 Bushing—Terminalshaft. ............................... 040047A H
. 1 Sleeve—Speeddroopadj..............ccvviiiieeriiinannn 040056A H
. 1 Sleeve—Reliefvalve............... .. i, 040057A H
. 1 Case—GOVeIMOr. .. ...ttt tiierieiieeriennneeneannnnnann 040063C H
e 1 Pin—Speed droopadj.lever...................coviivin... 040070A H
1 Pin—Drooproller.............. .. iiiiiiiiiiiiniinennnn. 040073A H
. 1 Pin—Speedadj.lever............. ..ottt 040076A H
1 Link—Speed droop adj........c.ooviiiiiiiiinriennnnnnnn. 040083A H
. 2 Shaft—Speed adj...........coiiiiiiiii it it 040095A H
. 1 Screw—Speed drooplever..............ciiiiiiiiiiininnn. 040104A H
e 2 Cap—Seal. ..ot e, 040114A H
. D 071 . YA AP 040116A H
. 2 Washer—Friction........cooiiiiiiiiniiiiiiiieenennnns 040123A H
. 1 Seat—SPriNg...cviiiiiinr it ittt it 040124A H
oo T < DT SR 040126A H
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PAR. 79 POWER UNIT PE-74-( ) TM 11-909

78. Governor Assembly. (Up to Serial No. 155895) (Cont'd)

Ref. S.C. No. Mfr's. Mfr's.
No. Stock No. Req'd Name and Description Part No. Code
1 Stud—Idlergear...........coiiiiiiiiiiniitiinnan, 040133A H
. 1 Ballhead....... ... i i it e 040138A H
.. 1 Block—Droopadj......covviriiniiiiiiiiiiii i 040144A H
.. 1 Gasket—Vellumoid governorbase.................c..cuu.. 040149A H
. 1 Crosshead—Speeder spring................ccoiiiiinnnnnns 040152A H
. 1 Spacer—Speed drooplock..............coiiiiiiiiiin., 040154A H
1 Gasket—Vellumoid governor cover........................ 040156A H
1 Rod assembly—Shutdown.............. fieeranoonarannee 040164A H
1 Dise—Bearing...ccovuiiiiet ittt i 040264A H
1 Thrust bearing. ....... ...ttt iiiiiieennnn 180004A H
2 Washer—Shaftseal.................... ..., 182001A H
. 2 Bushing—Oilite speed adj. shaft.......................... 183001A H
. 2 Pin—Ballarm.......... ... i e 184000A H
. 2 Pin—Shutdownrod............ ... cc.iiiiiiiiiiiiia, 184001A H
2 Pin—Dowel....... ... e 184008A H
4 Cotter—Us” X 38”. ..t e 184100A H
1 Collar—Driveshaft............. ..., 186003A H
2 Thrustwasher......... ... ... . it 186005A H
1 Pipe plug—14” sockethead.............................. 187034A H
2 Snap ring (OPeN SQUATE). . ... .....veuteinemniieeeeennns 188006A H
1 Nut—#10—32 cadmium plated .......................... 188041A H
1 Screw—#10—32 x 14" round head cadmium plated ......... 188114A H
3 Screw—#12—24 x %" fillisterhead ....................... 188116A H
1 Screw—#10—32 x 1” round head cadmium plated .......... 188118A H
1 Washer—34" x 34" x.022” thick shakeproof cadmium plated .. 188138A H
2 Screw—#10—32 x 114” round head cadmium plated ... ..... 188144A H
1 Screw—#10—32 x 114” fillister head cadmium plated ....... 188149A H
. 1 Washer—34” x 15” x 14" steel cadmium plated............. 188215A H
. 2 Screw—#2 x 3" type “U” drive chromivm plated........... 188216A H
1 Spring—Relief valve T54. ..............oo ... 191369A H
1 Spring—Speeder................ e, 191441A H
1 Nameplate. . ..ottt et 193000A H
1 Flyball.. ... i e, 196001A H
1 Gear—Pumpidler...........coiitiiiiiii 204000A H
1 Gear—Pumpdrive...........ouviriiii e 204001A H
2 Gasket—Relief valve........ ..ot 206000A H
1 Ring—Neoprene speed adj.shaft.......................... 206002A H
79. Governor Assembly. (Serial No. 155896 Up)
281 3H4674/G43 1 Governor assy., Woodward Model SGX No. 040348,
Includes next 3items...............ccoviuiiiiiiinn.., 1A116-84 A
1 Lever—Governor,operating...............cc.iiiinnnnnn.. 48-501-1 A
1 Taper pin for operating lever, #000 x 14”................... 010-201 A
een 3H4574/S3 1 Screw, for operatinglever.................... .. ... ... 03-92 A
282 3H4574/G17 1 Gasket—Governorflange................................. 16-873 A
. 4 Capscrew—Governor flange, 3{—15 x 114" hex............. 02-21 A
... 4 Lockwasher, (" . ...t e e e 05-50 A
1 1 SerVe PISLOM. . ..vut ettt ettt et e e e et 040005 H
2 1 Pilotvalveplunger.................... ... ... ...l 040041 H
3 1 Reliefvalveplunger............ ...ttt 040042 H
[ 1 Basegasket.......oovuiiiniinet ittt 040149 H
6 3H4584A/G8 1 Covergasket................ e e e e 040156 H
8 2 Spring fork pin............. 2P 040307 H
10 1 Idlerstud. ...t e e, 040310 H
11 1 Speedadj.leverpin..............oo i, 040384 H
12 2 Terminalsleeve........ ... ..., 040316 H
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PAR. 79 POWER UNIT PE-74-( ) T™ 11-909
79. Governor Assembly. (Serial No. 155896 Up) (Cont'd)
Ref. S.C. No. Mfr's. Mfr's.
No. Stock No. Reg'd Name and Description Part No. Code
14 1 Governorbase..............ccivuiiiinninnnn. et 040319 H
16 1 Governorcase.........,.. P 040326 H
17 D R 073 . 040328 H
18 1 SPringseat..........oiiiuriiiiiiiii i i e 040331 H
19 1 Terminallever............ ...t iiiiiiiiiiiinnnennnn. . 040338 H
20 1 Terminal shaft (short)...... ettt e i e, 040340 H
21 1 Terminalshaft (long)............o it 040341 H
22 2 SPACEr CBD. ... otttit i ittt it et e, 040342 H
24 1 Droop adjusting screw............coviuiiinierininieannn. 040346 H
25 1 Springfork.......ciiiiiiiiiiii i e . 040350 H »
26 1 Thrustbearing.........ooviiiiiiiii it 180004 H
27 2 Neopreneoilseal........... ...ttt iiiiiiiian, 182079 H
29 1 Oilitebushing....... ...ttt 183180 H
28 2 Qilitebushing...........ooiiiiiiiii i e e 183181 H
30 2 Ballarmpin........coooiiii i it i i e i 184000 H
31 D o VAP 184001 H
32 2 Dowel pin, base.......c.ovneiiiiiiiii e 184008 H
33 4 Cotter pin 1 X 348”7, . ..ottt i i i i i 184100 H
36 2 ," Dia.cotterpinl1”long............oiiiiiiiiiiiiiia, 184362 H
35 2 Y,” Cotter pin 34" long.................u... e, 184229 H
87 1 Driveshafteollar.......... .. ... ... .. i i it 186003 H
38 2 PIPE PIUZ. ciii i ettt 187034 H
39 1 Welch Plug. ... oooe it ittt aiaaans 187109 H
40 1 Nut(speedlimit)........ ... it 188041 H
41 3 Screw (base)........oiiiiiiii i i e e 188116 H
42 1 SCreW (COVEL) . ..uene e ettt eeeeeinernenennnnaananannnns 188118 H
43 3 #10 Shakeproof washer.................... ..., 188138 H
44 2 SCrEW (COVET) . . teeteetnees e ereeeeeenneanesoseeseesnnnns 188144 H
45 1 Screw (lowlimitadj.).............coiii i, 188147 H
46 1 Wingnut—Cad.plated.................cciiiiiiii., 188148 H
47 1 Screw (highlimitadj.)................coiiiiiiii .., 188149 H
48 2 #2 Drive screw......... Y . 188216 H
50 1 SPring (SPEEAEr). . ... coviteeteeaieenaeeaeenanenenns 191441 H
51 1 Nameplate.......cooiiiiiiit it iinnnreennassnnnns 193000 H
49 1 Spring (relief valve)..........ccooiii it 191369 H
54 1 Jdler gear.......ooviiiit i iieiaee e 204361 H
53 1 PUMD gear. ... ..ttt ttiie e tiee e taanenanannns 204362 H
56 4 Copper washer gasket..............ooviiiiiiiiiiiiiine, 206000 H
56 B S 4 T e ... 040126 H
23 1 Ballhead...... ..o i i it i 040362 H
13 1 Floating lever. ... .oiiveiieiiiientieneeeaananennnns 040353 H
9 1 Speed adjustingshaft............ ..., 040354 H
7 1 Speedadjustinglever...........c.c.coiiiiiiiieiiinneinianns 040365 H
4 1 Relief valvesleeve...........cooiiiiieiiiiiniiiiiinninens 040359 H
52 2 Flyball. .. i et teieaa s . 196000 H
67 1 Droop adj. bracket assembly—Includes droop rivet pin...... 040364 H
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SECTION V. APPENDIX

81. ldentification Index to Manufacturers

Le Roi Part Name Le Roi Part No.
A‘ir Cleaner.................... AT77-145-1
Alternator..................... A108-94
Ammeter................oouvnl A113-28
Battery............ TR A117-55
Breather, Cyl. head............. AT77-137
Carburetor................c..... Ag84-546-1
Control switch box.............. AT76-176
Coupling....ccoovvvviinennnnnnn A28-256
Cranking motor................. A107-37
Fuelpump..................... A81-99-4
Generator (12V)................ A108-87
GOVeInOT......covvvvennennann.. 1A116-84
Instrument panel............... A151-210
Instrument panel............... A151-217
Magnetic switch.............. '. . AT76-46
Magneto............. [ A85-99-4
Magneto ground switch.......... 76-161
Oilfilter....................... AT7-176
Oil pressure gauge............... 60-80
Spark plug............... e, 86-9
Thermometer.................. 60-146
Thermostat................ ve... 116-54

Water temperature safety switch, 76-177

Manufacturer's Name and Address

Air-Maze Corporation...............

Cleveland, Ohio

Westinghouse Electric & Mfg. Co.....

East Pittsburgh, Pa.

U. S. Gauge Company...............

Sellersville, Pa.

Globe-Union, Inc....................

Milwaukee, Wisconsin

Air-Maze Corporation...............

Cleveland, Ohio

Zenith Carburetor Division..........

Detroit, Michigan

Allen-Bradley Co....................

Milwaukee, Wis.

Thomas Flexible Coupling Co.........

Warren, Pa. v

Delco-Remy Div.............. R

Anderson, Indiana

AC Spark Plug Division............. )

Flint, Michigan

Delco-Remy Div....................

Anderson, Indiana

Woodward Governor Company.......

Rockford, Illinois

Westinghouse Electric & Mfg. Co.....

Chicago, Illinois

Westinghouse Electric & Mfg. Co.....

Chicago, Illinois

Delco-Remy Div.......oovvvnenn...

Anderson, Indiana

American Bosch Corp................

Springfield, Massachusetts

Micro Switch Corporation...........

Freeport, Illinois

Briggs Clarifier Co..................

Washington, D. C.

U. S. Gauge Company...............

Sellersville, Pa.

AC Spark Plug Div..................

Flint, Michigan

Diesel Plant Specialties Co...........

Chicago, Illinois

Fulton Sylphon Company............

Knoxville, Tenn.

Allen-Bradley. .....................

Milwaukee, Wisconsin

135

.........

Manufacturer’s
Model or Type No.

........ . 87U-OBF
......... S085-11-380

......... AU-1166

........ . 1523019
......... 1101747

......... SGX-040348

MKZ-24372
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This Technical Manual covers Power Units
"PE-T4-( ) supplied to the U. S. Signal Corps
under the following orders:

LE ROI U. S. U. S.

Cco. ORDER CONTRACT
17773 84-SCRL-42 W1077-SC-1048
17774 84-SCRL-42 W2279-SC-52
17793 2824-CHI-42 W287-SC-4379
18301 84-SCRL-42 W2279-SC-52
18604 84-SCRL-42 W1077-SC-722

18925 84-SCRL-42 W2279-SC-52 .

19368 198-MPD-43 W3435-SC-122
; 19404 699-MPD-43 W3435-SC-360

19528 103-MPD-44 W3435-SC-531

19593 84-SCRL-42 W2279-SC-52

[]
e
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Sy s TM 11-909
VAR *C 1

foges,

TECHNICAL MANUAL el

e

POWER UNITS PE-74, PE-74-A, PE-74-B, AND PE-74-D

CHANGES}
No. 1

TM 11-909, 15 January 1944, is changed as
follows:

The title of this manual is changed to read
“POWER UNITS PE-74, PE-74-A, PE-74-B,
AND PE-74-D.”

The footnote at the bottom of page 1 is
changed to read:

tPE-7/~(*) covers Power Units PE-7}-,
PE-7/-A, PE-74-B, PE-7/-D.

1. General Description of Power Unit.

a. Power Unit PE-74-(*) t* * * alter-
nating-current generator. The engine has a
5-inch bore, a 6-inch stroke and develops
70 horsepower at 1,200 revolutions per
minute. The alternating-current gener-
ator delivers 25 kw. The entire unit * * *
weight—4460 lbs. TFor dimensions, see
figures 101 and 102. :

b. Starting is accomplished * * * bat-
tery-charging generator. A grounding lug is
located on the bedplates near the front leg of
the control cabinet support on the magneto
side of the power unit. (See fig. 2.)

c. (Added.) For reference, the two sides of
the power unit will be referred to as follows:
the side shown in figure 1 will be referred to as
the carburetor side, and the side shown in
figure 2 as the magneto side. For figure
references not made in this manual consult list
of illustrations.

1.1 Table of Major Components (Added).

- 1 NS10)
N Name Dinenes™ | ot
1 Pow*er Unit PE-74- | (1) cecoeecccaas 4460
Engine with acces- | (\)eeeoeomoaao-
sories.
Generator withex- | () __o_ooo_o___
citer.
Radiator assembly_| (W)__________..
Fuel tank as- | ()eoooooooao.
sembly.
Control panel as- | (Voo
sembly. .
Base assembly . ___| (). _____.__
Battery.____..__. 10 x 20% x 8%
1 box Tools and spare | 26 x 40 x 23__. 525
parts.?

1 For dimensions see figures 101 and 102,
u? Ff\rl list of spare parts sce paragraph 82. For list of tools, see see-
on 1V,
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WAR DEPARTMENT
WasHINGTON 25, D. C., 24 August 1945
2. Engine.

* * * 4 *
d. Oil Filter.

The replaceable cartridge-type lubricating oil
filter is located on the magneto side of the
engine. A quantity of ¥ * * {0 the
crankcase. For maintenance service see
paragraph 13.

* %* * * *

k. Control Switch Box (Superseded).

The purpose of the oil pressure and water tem-
perature controls (located in the control box
(fig. 1)) is to shut down the engine if the oil
pressure drops below 5 pounds per square inch,
or if the water temperature rises above 195° F.
while the engine is running.

Both of these controls act to short circuit the
magneto, stepping the engine when either of
the above conditions occur. The controls turn
on the proper pilot light on the control switch
box also, giving a visual indication of the
trouble. For complete operating details see
paragraph 31.

* * * * *

3. Description of Generator (Alternating Current).
a. General.

The alternating current * * * the collec-
tor rings. The brush holders are located so
that the brushes do not override the edges of the
collector rings under normal conditions (when
the generator is coupled to the engine).

The rotor is * * * radio-frequency in-
terference.

% * * * L]

5. Checks Before Starting Engine.
a. Routine Checks.

* * * * *

(2) The crankcase has * * * the starting
motor. To check the oil level, remove the dip
stick from the oil level gauge on the car-
buretor side of the engine below the start-
ing motor. (See fig. 1.) Wipe it clean;
*These changes supersede TB 11-909-1, January 1945
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SECTION IIA. OPERATOR'S PREVENTIVE MAINTENANCE
TECHNIQUES (Added)

7.1. Meaning of Preventive Maintenance. .

Preventive maintenance is a systematic series of
operations performed periodically on equipment
in order to maintain top efficiency in perform-
ance, 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. The primary function of trouble shoot-
ing and repair to to locate and correct existing
defects. The importance of preventive main-
tenance cannot be overemphasized. 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 maintain all power
supply equipment properly.

7.2. Purpose of Operator's Maintenance.

a. General.

To insure mechanical efficiency, it is necessary
to inspect the power unit systematically at
intervals cach day it is operated and at other
specified intervals, so that defects may be dis-
covered and corrected before they result in
serious damage or failure. Certain scheduled
maintenance services will be performed at
these designated intervals. The services set
forth in this section are those performed before
operation, during operation, during stop periods,
after operation, and at other specified intervals.
These services are the responsibility of the com-
manders of operating organizations. They com-
prise the scheduled maintenance services per-
formed by power unit operators (first echelon)
and unit mechanics (second echelon) respec-
tively.

b. First Echelon.
Ordinarily the power unit operator (first
cchelon) will replenish fuel, oil, grease, coolant,
and battery liquid. He will perform necessary
cleaning operations; tighten loose nuts, bolts,
screws, and other fastenings; care for tools and
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accessories; and make such emergency repairs
as are within the scope of his ability, tool equip-
ment, and parts available. He will see that
all lubrication operations scheduled for daily
lubrication on the War Department Lubrication
Order for the unit under his care are properly
and regularly performed. These operations are
performed by the operator daily, before opera-
tion, at halt (during shut-down periods), and
after operation. He will assist the unit me-
chanic (second echelon) in performing the
weekly maintenance on the unit.

c. Second Echelon.

The unit mechanic (second echelon) will per-
form the weekly and monthly maintenance
operations with the assistance of the unit opera-
tor (first echelon) and all service operations
within the scope of his ability, tool, and spare
part equipment available. He will also per-
form all lubrication operations scheduled for
weekly lubrication on the War Department
Lubrication Order for the unit and will check
to see that all daily lubrication operations have
been properly performed by the unit operator.
The unit mechanic will report any maintenance
or repair operations beyond the scope of the
second echelon to the officer in charge.

7.3 Records and Reports.
a. First Echelon.

Except when otherwise prescribed, forms and
records listed below will accompany each power
unit assigned to using organizations.

b. Driver’s Trip Ticket and P. M. Service
Record (WD Form 48).

Every operator of an individual power unit or
power unit installation will provide himself with
WD Form 48 (Driver’s trip ticket and P. M.
service record). To adapt this form to power
unit operation, the following interpretation of
various headings on that form will be necessary.
Time Out will be interpreted as the start of a
period of power unit operation. Time In will
be understood as the end of that operating
period. Kind of Work will be interpreted as
the equipment for which the power unit was
used as a source of power. The Specdometer
heading will be ignored and the reading of the

e
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item also applies to any supporting member,
connection, or associated part and usually con-
sists of a check to see whether or not it is in
good condition, correctly assembled, secure, or
excessively worn.

(1) The inspection for good condition is usually
a visual inspection to determine whether or not
the unit is damaged beyond safe or serviceable
limits, or if it is in such condition that damage
will result from operation. The term good con-

dition is further defined by 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; in proper
alignment; and properly lubricated.

(2) Inspection for correct assembly is usually
a visual inspection to determine whether or not
the item is in its normal position and properly
aligned.

(8) To check to sce if an item is secure, use a
screw driver, wrench, pliers, or feel it by hand.
Such an inspection should include all mount-
ings, nuts, bolts, screws, and other fastenings.
It should include a check to see that all cotter
pins, locking wires, locknuts, and lockwashers
are properly installed.

(4) Excessive wear will be understood to mean
wear close to or beyond serviceable limits,
wear which is likely to result in failure if the
item is not replaced before the next scheduled
inspection.

c. Any defects or unsatisfactory operating
characteristics beyond the scope of repair of
the first echelon must be reported at the earliest
opportunity to the officer in charge.

7.5. Before-operation Service ltems.

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. Look for signs of tampering or sabotage,
such as loosened or damaged accessories or
drive belts. To facilitate starting, dry wet
spark plugs, distributor, or magnetos and
wiring.

b. Item 2. Fire Extinguishers.

If one is present with the unit, check for tight
mountings, full charge, corroded nozzles, and
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closed valves. Pay particular attention to
extinguisher lines and nozzles.

c. Item 3. Fuel, Oil, and Water.

Check the amount of fuel in the tanks, noting
any indications of leaks or tampering. Add
fuel if necessary and check spare fuel cans.
Check oil level. Add oil if necessary. Check
level and condition of coolant. Add antifreeze
with water if required.

Note. Any appreciable change in levels since the last

after-operation service should be investigated and
reported to designated authority.

d. Item 4. Accessories and Drives.

Check all accessories, carburetors, generators,
regulators, starters, fans, shrouds, and water
pumps for loose connections or mountings.
Check couplings or belts for looseness and wear.

e. Item 6. Leaks, General.

Check under the power unit and in the engine
compartment for indications of fuel, oil, or
water leaks. Check the cooling system for
indications of leaks, paying particular attention
to radiator core and connecting hose. Check
the engine crankcase, oil filters, and lines for
indications of oil leaks. Check the fuel system
for indications of leaks. Trace all leaks to their
source and correct or report them to the officer
in charge.

f. Ttem 7. Engine Warm-up.

Caution: As a precaution against fire or ex-
plosion, before starting the engine open all
ventilators, and make 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 oper-
ated. If oil pressure gauge does not indicate
properly within 30 seconds, the engine should
be stopped and the trouble corrected or re-
ported to the officer in charge. Set the throttle
so that the engine will run at normal (fast idle)
warm-up speed; during the warm-up period,
proceed with the following before-operation
services.
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7.7. During-operation Service ltems.
a. Item 31. Engine and Controls.

The operator must be on the alert for deficien-
cies in engine performance such as lack of usual
power, misfiring, unusual noise or stalling, indi-
cations of engine overheating, or unusual ex-
haust smoke. Notice whether the  engine
responds to the controls satisfactorily, and see
that the controls are in proper adjustment.

b. Item 32. Instruments.
Observe the readings of all instruments fre-
quently during operation to see whether they
are indicating properly.
(1) Temperature Gauge

See that the gauge reads in normal range
(except when operating under unusual condi-
tions). Excessive 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, and investigate.
. Lack of oil pressure may indicate insufficient
oil, leaks, loose bearings, or a defective oil
pump; and may result in premature wear or
may damage the engine to the extent of failure.
If the trouble cannot be readily corrected, report
it to the officer in charge. When an oil pressure
signal light is used, the light should remain off
while the engine is operating.
(3) Ammeter

During operation, thé battery-charging am-
meter must indicate a positive reading. A dis-
charge reading may indicate a faulty generator
or regulator.
(4) Frequency Meter

Sce that the meter indicates the engine speed
correctly at all times when the engine is running.

7.8 At-halt or Stop Service.

a. Purpose.
The at-halt or at-stop service may be regarded
as minimum battle maintenance and must be
performed under all tactical conditions.

b. Procedures.

This service consists of investigating any -

“deficiencies notpd during operation, inspecting
the following items according to the procedures
described below, and correcting any deficiencies
found. At the end of the stop period, report
immediately any uncorrected deficiencies to
the officer in charge. :
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7.9. 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. Filler cap vents
must be open, pressure cap valves must be
free, and the cap must be replaced securely.
Check the crankcase oil level; if necessary, add
oil to the proper level. Remove the radiator
filler cap, being careful of steam, especially if a
pressure cap is used. Check coolant 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 expan-
sion. If the engine is hot, fill the radiator
slowly while the engine is running unloaded.

b. Item 39. Temperatures: Generator
or Motor Housings and Bearings.

Place hand cautiously on each bearing housing
and the generator to see whether it is abnormally
hot. If bearing housings are too hot to grasp
with the hand, they may be inadequately lubri-
cated, damaged, or improperly adjusted.
Regular check of these items will go far to
avoid premature failures or possible accidents.

c. Item 41. Propeller Shafts.

Check couplings for looseness, damage, and
foreign material.

d. Item 46. Leaks, General.

Check in the engine compartment and beneath
the unit for indications of leaks. Check to see
whether oil is leaking from the crankcase, filters,
or lines. Check the cooling system for leaks,
paying particular attention to the radiator core
and connecting hose.

e. Item 47. Accessories and Belts.

Check to see that all engine accessories are
secure and that drive belts are in correct adjust-
ment and not damaged. The operator should
adjust belts only in emergencies. Ordinarily he
should report them to the unit mechanic for
adjustment and repair.
f. Item 48. Air Cleaners.

If operating under extremely dusty or sandy
conditions, inspect the air cleaners and breather
caps to see that they are in condition to deliver
clean air properly. Service if necessary accord-
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damage to both the accessories and the belts.
Ordinarily the operator should not adjust the belts
except in an emergency. Improper adjustment
or unserviceable belts should be reported.

g. Item 64. *Electrical Wiring.
(1) Check all ignition and control circuit wiring
to sce 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 in-
sulation is not cracked or chafed, and that its
conduits and shielding are in good condition

and secure. Report any unserviceable wiring.
h. Item 65. *Air Cleaners and Breather
Caps.

(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 terri-
tory, remove air cleaner and breather cap, and
clean them. In order to keep abrasive dirt out
of the engine, air cleaners and breather caps must

be kept clean and properly serviced at all times.

(2) If hourly interval on lubrication order re-
quires it, remove and disassemble the air
cleaner. (See par. 11.) Clean the body and
element in solvent. Fill the reservoir to the
correct level with clean engine oil. Apply en-
gine oil to the clement and allow excess to
drain. When rcassembling the cleaner, make
sure that all gaskets are in good condition and
in place. Reinstall the air cleaner, giving

special attention to mountings to sce that .

cleaner is correctly aligned, and secure. Also
check to see that all ducts connecting air
cleaners to carburetors are secure and not
damaged. Remove all breather caps and
crankcase-filter cleaning clements. Wash them
thoroughly in solvent, dip them in engine oil,
drain off the excess, and reinstall.
i. Item 66. *Fuel Filters.

(1) Examine fuel filters for leakage, damage,
and loose mounting.

(2) Close the shut-off valve in the fuel line.
Remove the sediment bowl and screcen and
wash them in dry-cleaning solvent. Then re-
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place all parts, tighten securely, reopen the
shut-off valve in the fuel line, and note whether
fuel is leaking from the filter.

j. Item 67. Engine Controls.

Check for worn or disconnected linkage. Also
correct or report any unsatisfactory engine
control linkage operation noted during opera-
tion. Tighten or report weekly any defects
found.

k. Item 71. Propeller Shafts and Bear-
ings.
Check couplings for loose connections, lubricant
leaks from bearing housings, and damage.

1. Item 73. Leaks, General.

Check in the engine compartment and beneath
the unit for indications of fuel, oil, or water
leaks. Trace all leaks to their source and cor-
rect or report them.

m. 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. See War Department Lubrication
Order. (See fig. 16.03.)

(2) Lubricate in accordance with the lubrication
order. Lubricate all points shown on lubrica-
tion order requiring weekly lubrication. The
need for more frequent lubrication than is
provided by the regular lubrication schedule is
usually due to abnormal hot, wet, or dusty
operating conditions.

n. 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 thoroughly
with dry-cleaning solvent. Do not rub luster-
less 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 crank-
case.

o. 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 sce that they are in good condition.
Report missing or unserviceable items to the
officer in charge.



SECTION 1IB. LUBRICATION (Added)

7.12. War Department Lubrication Orders.

War Department Lubrication Orders are illus-
treted, numbered, and dated cards or decal-
comania labels which prescribe approved first
- and second echelon lubrication instructions for
mechanical equipment which requires lubrica-
tion by using organizations. Current War
Department Lubrication Orders which are
available are listed in the latest edition of FM
21-6. Lubrication orders should be requisi-
tioned in conformance with instructions and
lists in FM 21-6, which is published monthly
by The Adjutant General.

7.13. Compliance With War Department Lubrica-
tion Orders.

Instructions contained in War Department
Lubrication Orders are mandatory and super-
sede all conflicting lubrication instructions of
an earlier date. Applicable War Department
Lubrication Orders which are available wil be
obtained, carried with the equipment at all
times, and complied with fully. Difficulties
experienced in obtaining and complying with
such orders will be reported through technical
channels to the Commanding General, Army
Service Forces, Attention: Maintenance Divi-
sion,

7.14. War Department Lubrication Order for
Power Unit PE-74—(*).
a. Location.
The War Department Lubrication Order for
Power Unit PE-74—(*) is attached to the side
of the control cabinet, above the exciter.
b. Facsimile.

A facsimile of the War Department Lubrication
Order for Power Unit PE-74—(*) is shown on
page 11.

7.15. Routine Lubrication.

Perform the following operations at intervals
specified on the War Department Lubrication
Order:

a. Fill Air Cleaner.
Remove the wingnut at the top center of the
oil-bath air cleaner and remove the cover.
Check to see that the oil is up to the level indi-

cated by the bead pressed into the body of the
cleaner. If the oil is not up to this level, add
oil in accordance with the lubrication order.
Be sure to replace the cover and tighten the
wingnut securely.

b. Crankcase Oil Level.

Lift out the bayonet type oil gauge at the side
of the crankcase and below the air cleaner.
Check the level of the lubricating oil in the
crankcase. If the evel is not up to the FULL
mark on the bayonet gauge, add oil as specified
on the War Department Lubrication Order.
See special instructions for cold weather oper-
ation on the lubrication order.

c. Water Pump Grease Cup.

Turn the grease cup down snugly as instructed
on the lubrication order. If unable to turn the
grease cup down, unscrew it in a counterclock-
wise direction and refill it with grease as speci-
fied in the lubrication order. Replace the
grease cup and follow instructions on lubrica-
tion order.

d. Throttle Control Linkage.

Wipe off the throttle control linkage and lubri-
cate the joints in accordance with the lubrica-
tion order.

e. Valve Cover Breather.
Remove the wingnut from the top of the
breather on the top of the valve cover. Lift
off the cover and remove the filter clement.
Wash the top and cover thoroughly in dry-
cleaning solvent or Diesel oil and allow them
to dry. Replace the clement and cover, and
make sure that the wingnut is moderately tight.

f. Draining Oil Filter.
Remove the drain plug from the bottom of the
oil filter and allow the filter to drain thoroughly.
Replace the drain plug, start the engine, operate
the unit for about 5 minutes, and then check
the level of the lubricating oil in the crankease.
Add oil as specified on the lubrication order to
bring the crankecase oil level up to the FULL
mark on the bayonet oil gauge.

g. Cleaning Oil-Bath Air Cleaner.

Remove the wingnut and cover as instructed
in above. Lift out the filter element and lift
off the oil reservoir. Spill out the old oil and
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WAR DEPARTMENT LUBRICATION ORDER No. 3024

WAR DEPARTMENT, WASHINGTON 25, D.C., 20 MAY 1944

POWER UNITS PE-74, PE-84, PE-137 & PE-145

Operating

Labricant ® Hours

Air Cleaner OE 8

Chect lovel and nﬁll o fovel mark.
Evory 84 hours, remove and refill.

Every 256 hours, remove u‘ wath all parts,

Throttle Control Linkage OE 64

Charging Generator Bearings OE 128
&7 8 dreps, each

Cronkcase Breother 128

Wath breather cap and element.

Crankcase Fill OE

{See Nete)

Crankcase Level Gage 8
Checl level

Crankcase Drain 128
Drain and refill. Cop. 28 qt. [See Nete)

Power Generator Fronf‘Bea 'n% w8 1024

See Note

—,
5 ‘
o
v (J
2] N\
-

—
—

Do

Operatia
Hows © Lubricant

64 Valve Cover Breather

7]

S

Remeve, wath and thoroughly dry Alter eloment

256 Oil Filt
/ Du’m :I,noe :m‘o of flter bedy snd renew

element. Refill crankcase, run engioe o fow
minutes and add OF te FULL mork on gage.

8 WI_ Water Pump Tura cup down snugly. *

refill when necessery

64 OE Throttle Control Linkage
256 OE Magneto Cam Wick

(Remeve cover] | or 2 drops SAE 30

=~ = &4 Oil Filter Drain
( Drain o sludge
T i A

84 Fuel Strainer

Remeve. clean sediment bowl and disc Elter
olement. Looten retaining nuts te clean hilter disce.

O
b——_’j _A-—— 1024 WB r’owef Generator Rear Bearing
- oe Note)
coto wenﬂmn-o.l.; &b ghain wasbeme Ref KEY
LUBRICANTS LOWEST EXPECTED AIR TEMPERATURE

b by
bolou lh ‘o-a [l 0. "X
thea add ge 1o FULL mark. Run engine five minutes.

in only when het. Refill te FULL mark
ngine o few minutes and rechech oil level.

o9
ing. Every $12 hours, remove cranh
d thoreughly clean shudge from wil pan

tura down gresse cup uatil lubricenl
or oll medels run g 1 9
eched to espel escoss Tubricont. Remeve
astall plug
FITTINGS—Clean before applying lubricent.
HOURS— Reduce hours under tevere operating conditions.
CLEAN parts with SOLVENT. dry.cleaning. or OIL. fuel,
Dierel. Allew parts to dry thereughly befere lubricating.

above +32°F. | +32°F. 10 0°F.| below O°F.

OE—OIL, engine See Cold
Crankcase OE SAE 30 OF SAE 10 Weather Note
Except Crankcase OE SAE 30 OE SAE 10 [

WB—GREASE, general purpose, No. 2. All air femperatures

PS—OIL, lubricating, preservative, special

DO NOT LUBRICATE—Engine Governor. Esciter, Gener-
ator Drive Coupling.

LUBRICATED BY MAINTENANCE PERSONNEL—Mag-
nete Roter Bearings end Distributer Gear Sterting Moter
Beerings. and Time Meter Moter [Seme models)

REFERENCE—Technicel Manuel TM 11.909 for P

or

it
PE-04: Technical Manual TM 11-921 for Power 137,

(3
Technical Manual TM 11.929 for Power Unit PE-145,

REQUISITION REPLACEMENT LUBAICATION ORDEAS IN CONFORMANCE WITH
1NSTRUCTIONS AND LISTS 1N ¢M 21-C

No.3024

C»y of Mu Lubricotion Oldu will uuu -dl the
t of o/l times. o % therein
Il conflicting febricets

ore ond ’
imtructiom doted prios to 20 May 1944.

BY ORDER OF THE SECRETARY OF WAR:
G. C. MARSHALL,

Chief of Staff,
OFFICIAL:

). A. ULIO,
Mojor General,
The Adjutant General.

TL94I142A

Fig. 16.3 War Department Lubrication Order No. 3024.

AGO 16484

1



wipe out the reservoir with a clean lint-free
cloth. Reassemble the air cleaner and refill the
oil reservoir in accordance with the lubrication
order.

h. Crankcase Breather.
Remove the crankcase breather and lubricating
oil filler cap and wash it thoroughly in dry-
cleaning solvent or Diesel oil. Allow it to dry
and replace it on the engine.

i. Charging Generator.
Wipe off the oil cups on the battery-charging
generator and apply oil in accordance with the
lubrication order.

j. Crankcase Draining.
At times specified on the lubrication order,
place a pan or other suitable container under the
crankcase drain, and drain the crankcase as
instructed on the lubrication order. Be sure
to close the drain and refill the crankcase with
specified lubricant,

k. Crankcase Cleaning.

At periods indicated on the lubrication order,
remove the inspection covers on the sides of the
crankcase and clean the sludge from the oil pan
and oil pump screen. Scrape out any heavy
accumulation with a putty knife and, with the
drain cock open, wash the oil pan with a clean,
lint-free cloth and Diesel oil or dry-cleaning
solvent. Be sure that all solvent or Diesel oil
is drained from the oil pan and wipe it dry with
a clean, lint-free cloth. Be sure to close the
drain when finished.

1. Cleaning Oil Pump Screen.

Remove the cap screws that hold the oil pump
assembly to the side of the crankcase and lift
out the oil pump assembly. Remove the screen
from the assembly and wash it thoroughly in
Diesel oil or dry-cleaning solvent. Wash
the entire pump assembly and then replace the
screen. Allow the assembly to dry before
replacing it in the engine. Replace the pump
assembly and the crankcase inspection covers,
using new gaskets if the old ones have been
damaged or are unfit for further service. Be
sure that the holding screws are drawn up tight.
Refill the crankcase in accordance with the
lubrication order.

m. Lubricating Generator.

At periods specified on the lubricating order,
remove the plugs from both the top and bottom

of the bearing liousings on both ends of the
alternator. Screw a pressure grease fitting in-
to the top holes and, with'the lubricant specified
on the lubrication order, lubricate the bearings
sparingly with a pressure grease gun. Be sure
to consult the lubrication order for correct
procedure.

n. Lubrication by Maintenance Per-
sonnel.

(1) Magneto.

At the time of overhaul or when repairs to
the magneto are made, clean the magneto rotor
bearings with dry-cleaning solvent (SD). Pro-
tect the bearings against dust and dirt and
allow them to dry thoroughly. Repack the
bearings one-half full with general purpose
grease No.2 (WB). Also apply general purpose
grease No. 2 (WB) to the distributor gear.
Apply 4 or 5 drops of engine oil (OE SAE 10)
to the distributor bearing.

(2) Starting Motor

At the time of overhaul or when making
repairs, apply 3 or 4 drops of engine oil (OE
SAE 10) to the bushings at each end of the
starting motor. Apply special lubricating, pre-
servative oil (PS) to the Bendix drive shaft and
rotate the gear back and forth on the worm to
distribute the oil.

(3) Time Meter Motor

At the time of overhaul, lubricate the running
time meter in the following fashion.

(a) Unfasten motor from time meter mecha-
nism and remove rotor unit. Remove reoiling
screw cap at end of rotor unit. '

(b) Hold open end of rotor unit up and add
two teaspoonfuls of dry-cleaning solvent (SD)
to the rotor. Replace cap and shake unit
vigorously.

(¢) Place unit in a motor field and run with
the shaft down for 5 minutes.

(d) Remove scerew cap, upturn rotor so that
open end faces directly down, and allow it to
drain for 15 minutes. At the end of this period
shake the unit vigorously to expel remaining
oil and solvent.

(e) Flush again by adding two teaspoonfuls
of oil, clock and watch, U. S. Army Spec. No.
2-47B, to the motor and again shake vigrously
to mix this oil with any solvent remaining.
Drain as described in (d) above and add 15
drops of clock and watch oil. Replace screw
cap tightly.
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Note. Inspect condition of cap gasket before replacing
screw cap.

(f) Replace rotor in motor field so that side
marked TOP will be at the top when the com-
plete motor is reassembled to the time meter
mechanism. The rotor unit must be assembled
in the laminations on the same side from which
it was removed, or the motor will run back-
wards.

7.16. Special Lubricating Instructions.

a. Severe Operating Conditions.

Under severe operating conditions, or over pro-
longed periods of operation in high surrounding
temperatures, be sure to reduce the time inter-
vals between lubrication periods for the unit.
Under desert conditions take precautions to
prevent sand and dust from blowing around the
unit, either during operation or when idle.

b. Cold Weather Instructions.

Since subzero temperatures affect both metals
and lubricants, special precautions are necessary
to prevent poor performance or total opera-
tional failure of the unit. The following meth-
ods for keeping crankcase oil fluid will be used,
according to facilities available. Preference is
given to the order listed. ,

(1) Keep the upit in a warm place when it is
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not in operation. Place a tarpaulin or similar
cover over the unit, and provide some means of
heat within the inclosure formed. When this is
done, give due consideration to the fire hazard
involved.

(2) If no means can be provided to keep oil
fluid as described above, and the engine is to
be idle for a period of 1 hour or more with the
temperature expected to go below 0° F., proceed
as follows:

(a) Drain the crankcase.

(b) Refill the crankcase according to instruc-
tions in COLD WEATHER note on the War
Department Lubrication Order. (See fig. 16.3.)

7.17. Records and Reports.

a. Records. A complete record of lubrica-
tion must be kept for each power unit in WD
AGO Form 460 (Preventive maintenance
roster), adapted as explained in paragraph 7.19.

b. Reports. If lubrication instructions are
closely followed and proper lubricants used, and
satisfactory results are not obtained, make a
report to the officer responsible for the main-
tenance of the material. WD AGO Form 468,
(Unsatisfactory Equipment Report) will be
forwarded, by officer responsible, through chan-
nels, when conditions warrant. (See fig. 67.2.)



SECTION IIC. UNIT MECHANICS' PREVENTIVE MAINTENANCE
- TECHNIQUES (Added)

7.18. Scope.
a. Preventive Maintenance Services.

Regular schedules, maintenance, inspections,
and services are a preventive maintenance
function of the using arms, and are the respon-
sibilities of commanders of operating organiza-
tions. 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 preventive maintenance
services performed by unit mechanic (second
echelon) outlined herein is considered a mini-
mum requirement for normal operation of
Power Unit PE-74—(*). Under unusual operat-
ing conditions, such as extreme temperatures
or dusty or sandy terrain, it may be necessary
to perform certain maintenance services more
frequently.

c. Operator’s Participation.

The operators (first echelon) should be present
and should assist mechanics while periodic
second echelon preventive maintenance services
are performed. Ordinarily the operator should
present the power unit for a scheduled preven-
tive 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 tech-
nically qualified personnel (usually third eche-
lon or higher), under direct supervision of tech-
nically qualified officers. Technical inspections
arc 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 es-

h

timated cost of repair in report of survey and
other similar proceedings.

(¢) To discover causes of difficulties encoun-
tered by combat troops with matériel, 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 re-
turned to the using organizations.

(3) Except in a theater of operations, technical
inspections will be made whenever power unit
accountability is transferred, to determine
power unit conditions.

(4) After a technical inspection, the unit should
be restored to a-safe operating condition, unless -
it is to be scheduled for repair by a higher eche-
lon. Any disassembled parts or assemblies that
are found to be damaged during the inspection
should be replaced by serviceable ones.

7.19. Preventive Maintenance Roster (Fig. 16.4).
a. WD, AGO Form 460.

This form is the only form authorized for re-
cording lubrication and maintenance service
records for this power unit.

b. Use
Roster.

Preventive maintenance services will be sched-
uled over a 31-day period. The inside right-
hand page contains 31 columns of the 31 days
of a month. The adjacent columns on the left-
hand page will be used to list rank and name of
operator, equipment nomenclature, remarks,
unit serial number (this will be the number
assigned the unit by the using organization
and not that of the piece of equipment), acces-
sory (this column will remain blank), and
equipment registration number (this will be the
serial number of the power unit). Only one
line for each power unit will be used to record
the periodic maintenance services performed
during the month.

of Preventive Maintenance

(1) Recording Services

Services will be recorded on the corresponding
line with the nomenclature of each power unit.
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(2) Legend

In the column representing the appropriate
date, the symbol legend for weekly (W)

. monthly (M), semiannual (S), will be entered.

The letter symbol P will be used to indicate
equipment deadlined for lack of parts. The
letter symbol A will be used to indicate equip-
ment deadlined because of accident. The letter
symbol O will indicate equipment forwarded to
higher echelons for repair.

(3) Interpretation of Symbols

For purposes of power unit maintenance, any
period of 9 operating hours or any number of
periods of operation totaling 8 hours will be
considered as 1 day; a total of 64 operating
hours will be considered as 1 week; a total of
256 operating hours will ke considered as 1
month; and a total of 1,024 operating hours
will be considered as % year.

(4) Entries

The officer in charge will plot WD AGO
Form 460 in advance of each monthly period
making his entries in pencil. These penciled
entries will be traced in with ink when the
gervice is performed. These services will be
entered in the appropriate spaces as W, indi-
cating the first weekly service, W, indicating
the second weekly service, and W; indicating
the third weekly service. These weekly serv-
ices will be figured from the last preceding
monthly service. The monthly services will be
similarily entered with M,, M,, M,, M,, and
M;, and will be figured from the last preceding
semiannual service of the wunit. The letter
symbol S will be used to indicate the semi-
annual se-vice. If the unit is deadlined for
lack of parts, accident, or higher echelon re-
pairs, the appropriate symbol will be entered
in the proper space for each day that the unit
is out of service. When the unit is returned to
service, the previously plotted services will be
carried out the same as though there had been
no interruption of the service. A sample of
WD AGO Form 460, properly ﬁlled out is
shown in figure 16.4.

7.20. Preventive Maintenance Work Si\eef.

a. General Description of Work Sheet.

(1) WD AGO Form 461 (Work sheet for
wheeled and half-track vehicles—Preventive
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Fig. 16.4. Preventive Maintenance Roster.

maintenance service and technical inspection)

adapted for use with Power Unit PE-74—(*), is

provided to serve as a reminder and record of
the unit mechanic’s preventive maintenance
services and technical inspections. (See figs.
16.5 and 16.6.)

(2) The columns headed “6000 Mile” and ‘1000
Mile” on WD AGO Form 461 are comparable
to the semiannual and monthly maintenance
periods of these power units. Notations to that
effect should be made on this form. The col-
umn headed ‘“Technical Inspection’” applies
without modification to power units.

" b. Usage of Work Sheet.

(1) The general procedures listed in this para-
graph are to be applied in conducting the main-
tenance services and technical inspection. The
manner in which each item listed on the form
is to be inspected and serviced is explained in
detail in paragraph 7.21.



(2) If instructions other than those contained
in either the general or the specific procedures
arc required for the correct performance of a
preventive maintenance service or for the cor-
rection of a deficiency, consult the officer in
charge.

Note. Second echelon personnel must be so thor-

oughly trained in these procedures that they will apply
them automatically.

c. Adapting Work Sheet for Use With
Power Unit PE-74-(*).

(1) 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.

(2) In order to indicate on the work shect
whether one of the periodic preventive main-
tenance services or the technical inspection is
being performed, line out all words in the head-
ings that do not apply to the service or inspec-
tion to be performed.

d. Explanation of Work Sheet.

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 under both.
These boxes indicate which of the maintenance
services or inspection is to be performed for
each item. Each box indicates that the item is
to be inspected and corrected when necessary.
Special service symbols like C, T, A, L, or S
appear in some of the boxes. These symbols
indicate that certain additional mandatory
services are to be performed, and are explained
in detail in e below. All defects should be cor-
rected upon discovery, or reported or evacuated
to higher echelon for correction.

(1) The general inspection of each item applies
also to any supporting member or connection,
and usually includes a check to see whether the
item is in good condition, correctly assembled,
secure, or excessively worn. The mechanics
must be thoroughly trained in the following
explanations of these terms.

(2) 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 opera-

tion. The term “good condition” is explained:
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.

(3) The inspection of a component to sce that
it is “correctly assembled’ is usually an external
visual inspection to determine whether it is in
its normal assembled position in the unit.

(4) 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.

(5) 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.

e. Explanation of Service Symbols.
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 inspee-
tion 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 adjustments in accord-
ance with the Technical Manual, Special
Bulletins, or other cwirent 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.

Note.— Gasoline will not be used as a cleaning fluid for
any purpose. Solvent, dry-cleaning, is available as a
cleaning fiuid through established supply channels.
Qil, fuel, Diesel, may be used for cleaning purposes
when dry-cleaning solvent (SD) is not on hand. Car-
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bon tetrachloride will be used as a cleaning fluid only
in the following cases: where inflammable solvents
cannot be used because of the fire hazard, and for clean-
ing electrical contacts including relay contacts, plugs,
commutators, etc.

(3) L, Special Lubrication

Special lubrication (L) applies either to lubri-
cation operations that do not appear on the
lubrication order, or to items that do appear on
the order but should be performed in connec-
tion with the maintenance operations if parts
have to be disassembled for inspection.

(4) S, Serve

Compliance with the symbol S usually con-
sists of performing special operations, such as
replenishing battery water; draining and re-
filling units with oil; and changing or cleaning
the fuel or oil-filter cartridge.

(56) T, Tighten

All tightening operations should be per-
formed with sufficient wrench torque (force on
the wrench handle) to tighten the unit accord-
ing to good mechanical practice, using the
proper tool without additional extension 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 tightening.

f. Recording of Markings on Work Sheet.

The condition in which items are found and the
correction of defects should be indicated by the
following markings:

(1) Mark the box with a / 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 defcct is found and is not corrected
immediately, or if correction is to be made by
higher echelon, cxplain under REMARKS,
recording the item number of identification.
When such a defect is corrected, either by organ-
ization mechanics or by higher echelon mechan-
ics, encircle the X or XX, thus ® or @ ®

g. Determining Higher Echelon Partici-
pation.

The following considerations will determine
whether a maintenance operation should be
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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.

h. Special Conditions.

(1) 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.

(2) If a job order, WD AGO Form 9-76 (Re-
quest for job order), is used when a power unit
is sent to a higher echelon for the correction of
any defect beyond the scope of organization
maintenance, the job order number will be in-
serted in the space provided on the reverse side
of the form.

i. Handling of Work Sheet.

(1) 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.

(2) 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 main-
tenance work sheet, or technical inspection re-
ports, may be held until the next semiannual
maintenance form is filed, and then destroyed.

7.21. Performing ltems on Work Sheet.
a. Use of WD AGO Form 401.

The items on this form should be performed in
the numerical sequence in which they are listed
wherever possible, since they have been so
arranged for maximum efficiency and economy
of motion. The general order of the listed
items is:

(1) A running test, and closely related items.
(2) Maintenance operations, consisting of oper-
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Fig. 16.6. WD AGO Form 461—Back, Adapted for Power Unit PE-74—(*).
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ations in the engine compartment and a group
of body and attachment items.

(3) Tools and equipment.
(4) Final running test.

b. Omissions.
Line out all items on the form which do not
apply to maintenance procedures for Power
Unit PE-74—(*). Figures 16.5 and 16.6 show
WD AGO Form 461 with nonapplicable items
deleted.

c. Performing Items on Work Sheet.

Specific procedures for performing each item in
the monthly and semiannual maintenance serv-
ices and in the technical inspection are described
on the following pages. EKach of these pages of
specific procedures has three columns at its left
edge, corresponding to the monthly mainte-
nance, the semiannual maintenance, and the
technical inspection of WD AGO Form 461,
respectively. While the semiannual mainte-
nance and technical inspection are both indi-
cated in the same column on the work sheet,
separate columns are provided in the procedure
pages for clarification. The detailed procedures
for each maintenance service and technical in-
spection will be found on the following pages
opposite the item numbers in the procedure
columns.

d. Nonapplicable Items.
Very often a particular item does not apply to
both the monthly maintenance, the semiannual
maintenance, or the technical inspection. To
determine which items to perform, follow the
item numbers down the appropriate columns,
opposite the procedures.

e. Special Items.

Whenever it is necessary to disassemble a part
or assembly during the technical inspection,
perform the special services indicated for the

20

item on the semiannual maintenance service on
the disassembled unit.

f. Sample Procedures.

Examination of the sample procedures on the
spark plug (shown below) will show the number
20 (item number) appearing in three columns.
The first place the number appears is in the
monthly column, opposite that part of the spark
plug procedures dealing with the examination
of the spark plug without removing it from the
engine. The position of item number 20 in this
column opposite this particular portion of the
spark plug procedures means: once monthly,
the spark plug is to be examined as deseribed
in that portion of the complete spark plug text.
Similarly, the appearance of item number 20 in
the technical inspection, and semiannual col-
umns, opposite the part of the spark plug pro-
cedures that deals with the removal of the spark
plugs from the engine for examination means:
every 6 months, and also when a technical
inspection is made, the spark plugs are to be
removed from the engine and examined as
described in that part of the complete spark
plug procedurc. Item number 20 also appears
opposite the clecan and adjust procedures, mean-
ing that every 6 months the spark plug is to be
cleaned as described, and adjusted as outlined
in the text below. To summarize: The spark
plugs arc examined, without removal from the
engine, every month; removed for technical
inspection cvery 6 months to determine the
advisability of discarding, or cleaning and ad-
justing them for further use. Examination of
Form 461 (figs. 16.5 and 16.6) shows the letters
C and A appearing in the semiannual box
opposite item No. 20. Upon examination of
the work sheet (Form 461), the unit mechanic
will be directed to clean and adjust the spark
plugs, detailed information for which is con-
tained in item 20 procedures shown below.
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7.22. Maintenance ltems.

SAMPLE
Spark Pruas.

Examine the spark plugs to sce that
their insulators are in good condition
and clean; note any evidence of leak-
age around the insulators or gaskets.

It will be necessary to remove the spark shields and shield plates
to make this inspection.

Applies to monthly mainte-
nance only.

Remove the spark plugs and examine
for poor condition, paying particular
attention to broken insulators, ex-
cessive carbon deposits, and to elec-
trodes which are burned thin.
Replace unserviceable plugs.

Applies both to technical in-
spection and semiannual

. . maintenance.’
Report  excessive  deposits  or
damaged insulators, as these con-
ditions may indicate incorrect heat
range.
Clean
Clean the deposits from the insu-
lators and electrodes, and check again
for cracks. If a plug cleaner is not
available, install new or reconditioned
plugs.
Adjust Applies to semiannual main-

Adjust gaps to 0.025 inch (par. 26) { tenance only.
by bending the grounded electrodes.
After completing item number 21, re-
install the plugs, using new gaskets
and taking care not to overtighten
them as this may cause distortion
and damage.

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 pro-
cedures 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 replacement 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 satisfactory 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, operate the engine at fast idle speed
and observe as follows:

0il Pressure Gauge

Observe oil pressure at frequent intervals and under all conditions
of engine speed to see that the oil pressure is between 20 and 30
pounds.

Caution: If the gauge indicates zero or cxcessively low oil pres-
sure, stop the engine immediately and investigate the cause.

Ammeter and Voltmeter

Observe the battery-charging ammeter to see that it is indicating
normally. With the battery fully charged, the reading should show
charge for a short time after starting motor, and then return to
slightly above zero. If the battery is low, charge will be indicated
for a longer period of time. Watch the meter for proper operation.

Temperature ,

Note the temperature gauge to see that it indicates in the normal
range. The temperature should increase gradually during the
warm-up period and normally should not exceed 180° 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 thermostat is stuck open.
Temperatures above normal may indicate that the thermostat is
stuck closed or that the cooling system is clogged.

ENGINE.
Observe engine-operating characteristics as follows:

Unusual Noises
Listen for knocks and rattles as the engine is accelerated and de-
celerated, and while it is under both light and heavy loads.

Acceleration and Power

Operate the engine at various speeds with all loads, noting
whether the engine has normal pulling power and acceleration. A
slight ping during fast acceleration is normal; continued or heavy
ping may indicate early timing, heavy accumulation of carbon, or
low-octane fuel.

UnNvusuaL NoIsEs.

Be on the alert continually for unusual noises that would indi-
cate looseness of parts or damaged or malfunctioning components.
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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 housings for evidence of overheating. If any
bearing appears to be overheated, lack of proper lubrication or
cexcessive wear of the bearing is indicated. Report worn bearings
promptly to the officer in charge.

Motor Bearings
Feel motor bearing housings of starting motors or drive motors
of motor generators, in same manner as generator bearings.

LEAKs.

Look within the engine compartment and underneath the unit
for engine oil, water, and fuel leaks, and determine their source.

CYLINDER HEAD AND GASKET.

Look for cracks or indications of oil, water, or compression leaks
around studs, cap screws, and gasket.

Caution: Cylinder heads should not ordinarily be tightened
unless there is a definite indication of looseness or leaks. If tighten-
ing is necessary, use a torque-indicating wrench and tighten in the
sequence and to the tension specified in the manual. (See par. 17.)
When a new gasket is installed, tighten three times as follows:
first, upon installation, second, after engine is warmed up, and
third, after completing final test. Adjust the tappet clearances to
specifications after the final tightening of the head nuts.

VaLve MECHANISM.

Remove valve mechanism cover, and observe valve clearances and
the condition of valve mechanisms. Examine valve tappet clear-
ances while hot. Valve tappets, rocker arms, shafts, and springs
should appear in good condition, corrcctly assembled, and secure.
Oil should be delivered properly. Also make sure that the valve
cover gaskets are in good condition.

Adjust

Adjust the clearances to 0.015 (hot) or 0.018 (cold) (par. 22),
taking care that the locknuts are secure when the clearances are
last noted during the adjustment.

Spark Pruas.

Examine the spark plugs to see that their insulators are in good
condition and clean, and that there is no leakage around the insula-
tors or gaskets. It will be necessary to remove the spark shields
and shield plates to make this inspection. When operating condi-
tions indicate the need, the spark plugs may be removed for service.
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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.

Adjust

Adjust gaps to 0.025-inch (par. 26) by bending the grounded
clectrodes. After completing item 21, reinstall the plugs, using new
gaskets and taking care not to overtighten them, as overtightening
may cause distortion and damage.

ComPrEssION TEsT.
With all spark plugs out, insert the compression gauge in a spark
plug hole and, with the throttle wide open, rotate the engine at
cranking speed until the maximum compression is indicated. Do
not crank the engine more than is necessary to obtain the maximum
reading (approximately 90 pounds). 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 sufficient 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 com-
pression, not brought up to normal by this method, indicates
valve or gasket leakage.

BarTErY (CaBLEs, HoLp-powNs, CARRIER, RECORD GRAVITY,
AND VOLTAGE).
Inspect battery case for cracks and leaks. Clean top of battery.
Inspect cables, terminals, bolts, posts, straps, and hold-downs for
good condition. Test specific gravity and voltage and make a
record on WD AGO Form 461. Specific gravity readings below
1.225 indicate battery should be recharged and replaced. Electro-
lyte level should be above top of plates and may extend % inch
above plates. Perform the high-rate discharge test according to the-
instructions for ‘condition” test which accompany the test instru-
ment and make a record of the voltage on WD AGO Form 461.
Cell variation should not be more than 30 percent.
Clean and Service

Bring electrolyte to proper level by adding distilled or clean
water. Clean entire battery and carrier. Repaint carrier if
corroded. Clean battery cable terminals, terminal bolts and nuts,
and battery posts, and grease them lightly. Inspect bolts for ser-
viceability. Tighten terminals and hold-downs carefully to avoid
damage to battery.
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CRANKCASE.

With engine idling, cxamine crankcase, valve covers, and timing-
gear cover for oil leaks. Stop the engine, and after oil has been
drained into the crankcase, sce 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 stem 24 is completed.

OmL Fiurers, CooLERs, AND LiINEs.

Inspect oil filters and all external engine oil lines to seec 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 gaskets and tight-
ening the cover securely.

Clean
Drain and clean the filter body as instructed on the lubrication
order. (See fig. 16.3.)

Clean and Serve
Renew the filter element at the interval specified on the lubrica-
tion order. (See fig. 16.3.)

Rapiator (Corg, SHELL, SHUTTERS, MounTiNGs, Hosg, Cap
AND GasgET, OveErrFLow TANK, AND STEaM RELIEF TUBE AND
VALVE).

See that these items are in good condition correctly assembled
securely mounted and connected, and do not leak; note whether
the core air passages are obstructed with dirt, insects, or trash, and
whether the core fins are badly bent; examine the shutter-control
linkage to sce that it is in good condition, secure, and operates
properly; 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 nceessary, 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 directives, 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 contains inhibitor, is used. Do not
fill to top; allow room for expansion.

Anlifreeze
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.
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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 SHROTUD.

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.

Trghten
Tighten all mounting bolts securely.

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.

Remove the generator and starter inspection covers and see that
the commutators and brushes are in good condition and not exces-
sively worn; that the brushes are free in the holders and have suffi-
cient spring tension to hold them in contact with commutator; and
that the brush-connecting wires are secure and not chafing. Inspect
slip rings and brushes of the power generator.

Clean

Clean the commutator end of the generator and starter by blow-
ing out with compressed air. If the commutator is dirty, clean with
fine sandpaper only (#00) according to instructions in paragraph 35¢
and blow out the dust with compressed air. See that air passages
in generator are clean and unobstructed.

Tighten
Tighten all mounting bolts securely.
Drive BeLts AxD PULLEYS.

Observe all drive belts for evidence of fraying condition, excessive
wear, and deterioration. See that all drive pulleys and hubs are
in good condition and securely mounted. Check coupling be-
tween engine or motor and generator.

26 AGO 1648A



)

AGO 1648A

Technical .
. Semi-

inspec- Monthly

tion annual
29 29
31 21 31

31
32 32 32

Adjust )
Adjust all accessory drive belts. (See par. 9.)

DisTriBUTOR OR MAGNETO.

Observe whether the magneto body and external attachment are
in good condition and secure. Examine other parts of the magneto
as follows:

Cap, Rotor, and Points

Remove the radio shield cover and 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 distributor rotor, corrosion of
terminals, and connections in these parts, and to burning of the
rotor contact. Also sce whether the breaker points are in good
condition, well aligned, and adjusted to specifications. If the
breaker points are unserviceably dirty, dress them with an ignition
point file or a fine grit hone. If the breaker points are pitted,
burned, or worn to an unserviceable eondition, 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
file (or equivalent) or #00 sandpaper (do not use emery cloth),
and remove the filings with compressed -air.

Special Lubrication

Lubricate the cam surfaces, the movable breaker-arm pin, the
wick, and the camshaft according to the lubrication instructions.
Take care to keep lubricant away from the distributor point not to
apply more lubricant than is specified, and to wipe the cam clean
before lubricat ng its surface.

Adjust
Adjust the breaker point gap to 0.015 inch.
CoiL aND WIRING.

Examine to see that all ignition wiring, including shielding or con-
duits, is 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 compart-
ment in the same manner. Inspect resistors and capacitors for
condition and connections. Inspect power outlet receptacles,
connections, and convenience outlets for cleenliness and security of
mounting.

Note.—Do not tighten wiring connections unless actually loose as overtighten-
ing of terminals will cause damage.
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MANIFOLDS.

Observe the intake and exhaust manifold to see that it is in good
condition, secure, and that manifold gaskets appear to be in good
condition and not leaking.

Tghten. .
Tighten all manifold assembly, mounting, exhaust pipe, and
carburetor connecting flange nuts evenly and securely.

Ar CLEANERS.

Remove the carburetor air-cleaner elements. (See par. 11.) See
that all gaskets, seals, clamps, and the connecting hose and tube
are present and in good condition. Observe the condition of the
cleaning element, baffle, and body. Note the oil in the reservoir,
paying particular attention to the amount of dirt present in the oil.
Also sce that the oil level is satisfactory.

Clean and Serve.

Wash cleaner element in dry-cleaning solvent, dry. apply engine
oil to element, and drain excess oil. Refill the reservoir to the
correct level with clean engine oil. Reassemble, making certain
all gaskets are in good condition and in place. Install air cleaner,
being careful that it is pressed firmly into place and that the mount-
ing is secure. Also note whether the connecting hose is in good
condition and properly clamped to the air cleaner and air horn.

BreEarHER CaPs AND VENTILATORS.

See that they are in good condition, correctly assembled, secure,
and that the ventilator tubes are open.

Clean and Serve

Remove the cleaner elements (fig. 77), and clean both the ele-
ment and body thoroughly in dry-cleaning solvent, drain or blow
off the dry-cleaning solvent with compressed air, dip the element
in engine oil, drain excess oil, and reinstall.

CArBURETOR (CHOKE, THROTTLE, LINKAGE, GOVERNOR).

See that these items are in good condition, correctly assembled,
and sccurely installed; that the carburetor does not leak; that the
control linkage, including the choke and throttle shaft, is not
excessively worn; that the choke valve opens fully when the con-
trol is in its relecased position; that the throttle valve responds
properly to governor action; and that the governor is secure and
properly adjusted.

FueL Fiurers, ScReeN, aND LINES.

Examine all fuel filters and sediment bowls, fuel lines, and con-
nections to see that they are in good condition, secure and not
leaking.
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Clean

Close the fuel shut-off valve, and remove filter bowls, gaskets,
and filter elements or screens (par. 33) ; clean the filter elements, sedi-
ment bowls, and screens in dry-cleaning solvent (SD). Dry the ele-
ments 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 cleaning, re-
place it.

FueL Pumr.

Sce that the fuel pump and lines are in good condition, secure, and
not leaking. Attach a fuel test gauge properly and with engine
idling (after starting the engine in item 39), note whether the pump
pressure is within 5 to 6 pounds (par. 33). 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.

StarTER (AcTION, NOISE, AND SPEED).

Start the engine, observing whether the general action of the starter
is satisfactory, particularly whether it engages and operates prop-
erly 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.

LEeaxks.
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.

IenitioN TiMmiNG (ADVANCE).
With the engine running, observe the ignition timing.
EncINE IDLE.
Observe whether the engine idles smoothly at normal idle speed.

Adjust

Conncct & vacuum gauge to the intake manifold, adjust the
engine to its normal idle speed by means of the throttle stop screw,
and adjust the idle mixture adjusting ncedle until the vacuum
gauge indicates a steady maximum reading. If this latter adjust-
ment changes the idle speed appreciably, reset the idle speed and
mixture until both are satisfactory. If the two adjustments are
made simultaneously, time will be saved. On units where a vacuum
gauge cannot be connected to the intake manifold, adjust the idle
by the following procedure: '

Adjust the engine idle speed to specifications by means of the
throttle stop screw. Turn the mixture adjusting needle in the
direction which ‘“leans’” the mixture until the engine idle becomes
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“rough;” then turn the needle slowly in the opposite direction to
enrich the mixture until the “roughness’ disappears and the engine
idles smoothly. Do not turn further than necessary to smooth out
the idle so the engine will not stall. If making this mixture adjust-
ment increases or decreases the engine idle speed from the specified
range, reset the throttle stop to obtain the correct idle speed again
and recheck the mixture adjustment as described above.

Vacuum Test

With the engine running at normal idling speed, the vacuum
gauge should read about 18 to 21 inches and the pointer should be
steady. A badly fluctuating necdle between 10 and 15 inches may
indicate a defective cylinder head gasket or valve. An extremely
low reading may indicate a leak in the intake manifold or gasket.
Accelerate and decelerate the engine quickly. If the gauge indi-
cator fails to drop to approximately 2 inches as the throttle is
opened, and fails to recoil to at least 24 inches as the throttle is
closed, it may be an indication of diluted oil, poor piston ring secal-
ing, or abnormal restriction in the carburetor, air cleancr, or exhaust.

Note.—The above readings apply to sea level. There will be approximately
a 1-inch drop for each 1,000 feet of altitude. .

RegurLaTor UNiT (CoNNECTION, VOLTAGE, CURRENT, AND
CuT-our).
Sce whether it is in good condition and whether all connections and
mountings are secure. Connect the low-voltage circuit tester and
observe the voltage regulator, current regulator, and the cut-out to
see if they control the gencrator output properly. Follow the
instructions in paragraph 25, and those which accompany the test
instrument. Replace if test shows faulty operation.

Caution: This test should be made only after the regulator unit
has reached normal opcrating 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
mountings, and make certain that rubber is not separating from its
metal backing on rubber type mountings. If the mounting bolts
are loose, tighten them properly, taking care not to overtighten
any rubber-spacer type or spring type mountings. Remove oil or
grease from rubber type mountings.

BeariNGs (SEaLs, O1L LEVEL, 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.
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*FraME (SiDE AND Cross MEMBERS).

Inspect frame, brickets, side rails, 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 the officer
in charge.

*WiriNG, ConDUITS, AND GROMVETS.

Obscerve these items to see that they are in good condition, prop-
erly supported, connected, and sccure.

FueL Tanks, Firrings, AND LiNEs.

Inspect fuel tanks to see that they are in good condition and se-
curely mounted. Examine caps for defective gaskets or plugged
vents. See that the filler necks are in good condition and the caps
fit securely. Check fuel lines and fittings to see that they are in
good condition, securely supported, and not leaking.

Remove the fuel tank drain plugs and drain off the accumulated
water and sediment. Drain only until the fuel starts to run clear.

ExuAusT P1PES 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 sccurely mounted. Check to see that it is properly supported,
and unobstructed at its outer end. See that the drain holes in the
muffler are at lowest point and not clogged.

LuBRricaTion.

Inspect the lubtication of the entire power unit. On any 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 instruc-
tions in War Department Lubrication Order No. 3024, current
lubrication bulletins, or directives and the following instructions:
Use only clean lubricant. Keep all lubricant containers and
dispensers 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, over-

lubrication.

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
missing or damaged, they should be replaced immediately. Clean

31



Technical

Semi-
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103 103 1C3
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the hole in which the new fitting is to be installed, install the fitting
and lubricate the tinit.

On all unsealed bushings or joints, the lubricant should be
applied until it appears at the openings. Open any clogged lubri-
cation passages until lubricant is properly delivered.

When draining oil from the engine, always drain the oil imme-
diately 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
generators, starters, or water pump. Wipe off excess lubricant
that may drip onto rubber parts or on the body of the power unit.

*Lamps (LiGHTS).

Examine all lamps (lights) to see that they are in good condition
and sccure.

Circurr Breaker, Fuse Brock Rureostats, anp CoNTroL
SwITCHES.

Observe whether these items are clean, dry, in good condition, se-
cure, and whether any clectrical connections are loose. Sce that all
fuses are held securely by their clips. Check all other components
of the control panel for good condition.

*PAINT AND M ARKINGS.

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 identification for
legibility. Include identification plates and their mountings if
furnished.

Rapro Bonping (Suppressors, Fiurers, CapaciTors, aND
SHIELDING).

See that their bonding connections are in good condition, clean, and
secure. Note whether all items are securely mounted.

Note.—Any irregularitics, except cleaning and tightening, should be reported
to the officer in charge.

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.

32 AGO 16484



Technical :

A Semi-

m:i}())flc- annual Monthly
135 135 135
138 138 138
139 139 139
140 140 140
141 141 141
142 142 142

AGO 1648A

PusLicaTions AND Forwms.

See that the following are present in a legible condition:
Technical manual.
WD AGO Form 48 (Trip Ticket).
War Department Lubrication Order.
WD AGO Form 468 (Unsatisfactory equipment report).

Sparg Pin, Fusges, aNp BuLss.

Observe whether or not the prescribed number and sizes are present,
in good condition, and properly stowed.

FueL aAND WATER CANs, AND BRACKETS.

Observe whether they are in good condition, and secure; that the
caps fit tightly and are secured to the can with a chain. Note if the
cans are leaking.

FueL Can NozzLE AND BUCKET.

This equipment should be present, in good condition, clean, and

properly stowed.

MobiricaTions (MWO’s).

Inspect the equipment to determine whether all modification work
orders have been completed.

FinaL Tesr.

Make a final test, rechecking items 3, 9, 10, 13, and 14. Confine
this test to the minimum time necessary for satisfactory observation.

Note.—Correct or report all deficiencies found during final test.
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SECTION IID. MOISTUREPROOFING AND FUNGIPROOFING
(Added)

7.23. Moistureproofing and Fungiproofing.

When operated in tropical areas where tempera-
ture and relative humidity are extremely high,
Signal Corps equipment requires special at-
tention. These are some of the problems met:

a. Resistors, capacitors, coils, chokes, trans-
former windings, etc., fail because of the effects
of fungus growth and excessive moisture.

b. Electrolytic action, often visible in the
form of corrosion, takes place in resistors, coils,
chokes, transformer windings, etc., causing
eventual break-down.

¢. Hook-up wire insulation and cable insula-
tion break down. Fungus growth accelerates
deterioration.

d. Moisture forms electrical leakage paths
on terminal boards and insulating strips, caus-
ing flash-overs and cross talk.

e. Moisture provides leakage paths between
battery terminals.

7.24. Treatment.

A moistureproofing and fungiproofing treatment
has been devised which, if properly applied,
provides a reasonable degree of protection
against fungus growth, insects, corrosion, salt
spray, and moisture. The treatment involves
the use of a moisture- and fungi-resistant var-
nish applied with a spray gun or brush. See
TB SIG 13, for a detailed description of the
varnish-spray method of moistureproofing and
fungiproofing and the supplies and equipment
required in this equipment.

Caution: Varnish spray may have poisonous
effects if inhaled. To avoid inhaling spray, use
respirator if available; otherwise, fasten cheese-
cloth or other cloth material over nose and
mouth. Never spray varnish or lacquer near
an open flame. Do not smoke in a room where
varnish or lacquer is being sprayed. The
spray may be highly explosive.

7.25. Power Unit PE-74—( ).

a. Preparation.

Make all repairs and adjustments necessary for
proper operation of the equipment.

b. Disassembly.
(1) Remove the two knurled nuts holding the
Silverstat voltage regulator cover.

(2) Remove the cover from the voltage regu-
lator. (See figs. 16.7 and 16.8.)

(3) Remove the back cover and attached
components from the frequency meter control
frame.

(4) Remove the cover from the rectifier. (See
figs. 16.7 and 16.8.)

c. Cleaning.
Clean all dirt, dust, rust, fungus, oil, grease,
etc., from the equipment to be processed.
Clean all oil and grease from the surfaces to be
varnished.

d. Masking (fig. 16.9).
(1) Mask with -tape, all lugs on unfastened
leads.

(2) Mask with tape, rheostat which controls
panel light.

(3) Mask the rectifier with paper and tape.

e. Drying.
Place equipment in oven or under heat lamps,
and dry for 2 or 3 hours at 160° F.

f. Varnishing.
(1) Apply threc coats of moistureproofing and
fungiproofing varnish (lacquer, fungus-resist-
ant, Spec. No. 71-2202 (stock No. 6G1005.3),

or equal). Allow each coat to air-dry for 15
or 20 minutes before applying the next coat.

(2) Apply varnish immediately after the equip-
ment is dried. If varnish is not applied
immediately, moisture condenses on the equip-
ment. Varnish applied over the moisture
peels off readily after the varnish has dried.

(3) Spray the reverse side of the panel and all
components remaining on the panel.

(4) Spray the inside of the rectifier and the
frequency meter control cover.

(5) Varnish by brush all meter case screws, the
zero correction adjustment, and the scams
around the glass windows.

(6) Varnish by brush all exposed wiring con-
nected to the panel.
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Fig. 16.9. Rear View of Control Panel. Masked and Ready for Spraying.

g. Reassembly.
(1) Remove all masking tape, being careful not
to peel varnish from nearby areas.
(2) Clean all contacts with burnishing tool.
(3) Reassemble the unit and test its operations.
h. Marking.

Mark the letters MFP and the date of treat-
ment on the front of the panel under the field
rheostat knob.

Example: MFP—S8 Dec 44.

36

7.26. Moistureproofing and Fungiproofing after
Repairs.

If, during repair, the coating of protective var-

nish has been punctured or broken, and if

complete treatment is not needed to reseal the -

equipment, apply a brush coat to the affected
part. Be sure the break is completely sealed.
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SECTION Ill. MAINTENANCE

8. (Superseded.) Tools and Test Equipment Avail-
able for Repairs.

a. Repairs attempted by personnel of the
first three echelons should be limited to those
which can be accomplished with the tools and
spare parts available and dependent upon the
using repairman’s training.

b. The following tools are available for use
with Power Unit PE-74—(*). -
(1) First and Second Echelon

See list of tools in section IV,
(2) Third Echelon

Tool Equipments TE-113 and TE-114.

¢. The following test equipments are avail-
able for use with Power Unit PE-74—(*).
(1) First and Second Echelon

"Test Set I-56.
(2) Third Echelon

Test Equipment 1E-9.

9. Cooling System.

% % * * *

b. Cléaning Out Dirt and Sludge.

(1) Drain the cooling * * * close the cocks.

Note (added). If there is ethylene-glycol antifreeze
in the cooling system, catch the drainings in a suitable
container and save it for future use.

(2) (Superseded.) Clean the cooling system
according to current directives, using specified
cleaner only. Flush the cleaner from the entire
cooling system with clean water. Fill the
radiator with clean water.

(3) Leave the radiator filler cap off and run the
- engine until the water is hot. Inspect the
hose and hose clamps, making sure they
are in good condition. If they are not in
good condition replace them. Then drain
and flush the system with clean water.

(4) (Superseded.) Drain and refill with cool-
ant, adding specified inhibitor, unless new anti-
freeze which contains inhibitor is used. Do
not fill the radiator to the top, but allow room
for expansion when the engine heats up.

* * * * *

AGO 1648A

d. (Superseded.) Adjusting Fan and Gen-
erator Drive Belts (fig. 17).

(1) To adjust the battery-charging generator
belt, loosen the generator bracket and swing
the generator towards the engine or from the
engine as required.

(2) The tension of the fan and water-pump-
drive belt is adjusted by changing the width of
the pulley groove. Two types of assemblies
are used in these units.

(a) The earlier assembly consists of an outer
flange which slips over the fan hub and is pro-
vided with two diagonal slots and two locking
bolts. (See item 495, fig. 18.) To adjust this
type, loosen the locking bolts and rotate the
flange as necessary to increase or decrease the
distance between the pulley flanges. Be sure
to lock the locking bolts as soon as adjustment
has been completed.

*(b) The newer assembly which replaces the
earlier assembly (MWO SIG 9, C 1) has a
threaded hub, and an internally threaded flange,
lockwasher and threaded lock collar. The
flange and collar are secured with two setscrews
which engage a groove in the hub. To adjust
this type, loosen the setscrews and screw the
flange and lock collar in the necessary direction
to increase or decrease the distance between
the pulley flanges. Lock the adjustment by
tightening the setscrews. Make sure that the
setscrews are in the correct position to enter
the groove in the hub when they are tightened.
Screw the threaded lock collar against the
washer and lock it in the same manner as the
pulley flange. (See figs. 19 and 20.)

* * * * *

10. (Superseded) Fan and Water Pump (fig.
18.1).

The only service necessary to the fan and water
pump is to keep the pulley flange bolts and set-
screws tight. Should a water pump leak de-
velop, replace the entire pump assembly as
there is no means of adjustment provided. To
replace the pump, proceed as follows:

a. Drain the cooling system.

b. Disconnect the water bypass hose and the
intake hose.

c. Remove the fan blade assémbly.
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lift out the filter element and remove the body
of the cleaner from the carburetor air intake.
Wash all parts of the cleaner thoroughly in
dry-cleaning solvent (SD) or Diesel oil (DA)
and allow them to dry. Dip the filter element
in lubricating oil and allow the excess oil to
drain off. Reassemble the cleaner, replace it
on the engine, and make sure that all gaskets
are in place and that all connectlons are dust-
tight and airtight.

13. Oil Filter.

The oil filter is located on the magneto side of
engine. (See fig. 2.) A quantity of * * *
to the crankcase. Filter elements cannot be
cleaned. The oil filter should be drained and
the filter element replaced in accordance
with War Department Lubrication Order
No. 3024. Filter service operatlons are as
follows (fig. 76):

* * * * *

e. Flush the filter, using dry-cleaning
solvent (SD).
* * * * *

1. Add oil, if necessary, to bring crankcase
up to the proper level in accordance with
War Department Lubrication Order No.
3024.

14. Oil Pump.
a. Description.

The oil pump is (fig. 21) located between fuel
pump and bellhousing on Magneto side of
engine. It is a * * * keyed to shaft).
Oil Pump screen should be cleaned of sludge and
foreign particles at the interval shown on
War Department Lubrication Order No.
3024.

* * * * *

25. (Superseded) Standard Test Equipment Used
in Trouble Shooting.
a. General.

The standard test equipment for use with
power units of 2.5 kw and over consists of the
following items:

1 spark plug adjusting tool and feeler
gauge.

1 set standard feeler gauges.

1 battery hydrometer.

1 antifreeze hydrometer.

1 cylinder compression gauge.
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1 combination vacuum and pressure gauge.
1 neon-tube timing light.

1 universal battery tester.

1 low-voltage circuit tester.

b. Use of Battery Hydrometer.
See par. 30.

c. Use of Antifreeze Hydrometer.

The antifrecze hydrometer is similar to a
battery hydrometer but is larger and has a
number of graduations on its float. There is
a separate graduation for each type of anti-
freeze and the type of antifreceze must, there-
fore, be known before any test can be made.
Figure 16 indicates the correct hydrometer
readings at various temperatures for the three
types of antifreeze in most general use.

d. Use of Cylinder Compression Gauge.

This gauge is calibrated from 0 to 200 pounds
in 5-pound divisions, with a hexagon stem
equipped with a pressure relief valve and ball
check valve, a flexible hose connection with
screw type adapters to fit 10-, 14-, 18-mm, and
%-inch spark plug ports, an extension equipped
with a rubber adapter for rigid compression
tests, and an air-check adapter for compressed
air tests. To use the equipment, remove the
spark plugs from the engine. Block the choke
and carburetor throttle in open position.
Press the rigid assembly firmly into the spark
plug port of No. 1 cylinder. Crank the engine
with the cranking motor, and count the num-
ber of strokes required to reach a maximum
reading (4 or 5 strokes). Release the pressure
in the gauge by unscrewing the valve cap on
the hexagon of the adapter one-hall turn,
returning the pointer to zero. Close the relief
valve by tightening the valve cap, and proceed
to cylinder No. 2. Repeat this operation until
all cylinders have been tested.

e. Use of Combination Vacuum and
Pressure Gauge.
This gauge is intended for diagnosing troubles
in high-compression gasoline engines at a speed
slightly above idling speed. It consists of a
dial indicator with two indicator hands—the
dark hand for steady, and the light hand for
fluctuating readings—a rubber hose, and adapt-
ers. The equipment is for making tests for
burnt valves, weak valve springs, valve timing,
warped and burnt manifolds, fuel pump, car-
buretion, and other engine functions.



*$is2] 1] wnndDA loj sBuippay |PIq ‘L€ B4

61€66L

S13INSVO
av3H 3AVA HOL3WNAYVO ¥O
. ANV3T 35001 INVINI ANV
FERFELTL] SONINIS . ONINIL ONINIL
Q3NOHD IAIVA NV3IM 3AWA UV NOILINO}
uvl -
ANVH ONILVALONS S3IVOION! Y3IUNIOd 3LIHM
GNVH AGV3LS S3LVOION! H3LNIOd N¥VQ
S1S31 NNNOVA
31LL0¥HL @3S0 ‘N'0 S3INWA ANV
AIN3WISArOV ANV @3N3d40 SONIY HLM 3LLO¥HL
¥O134NGYVI 70 ¥O SNOISId @3S0719 ONV Q3N3dO0
ANV SONIY ALINVS HOLOW TVWYON

YOLON TVINYON

AGO 1648A



(1) Vacuum Lift Test (fig. 31.1)

The lift test is made to determine the normal
compression of the engine. Connect the T
fitting to the intake manifold and attach the
rubber hose. Disconnect the throttle-shaft con-
nector link, and turn the throttle-stop screw to
completely close the throttle valve. With the
ignition OFF, crank the engine with the starter.
Remove the distributor cap to prevent the
engine from starting or if it is magneto-equipped,
ground the magneto. As the starter turns the
engine, the gauge pointer will rise to where it
stands when the engine is idling. If the pointer
does not lift over 5 inches, the intake manifold
or gaskets are faulty. If the pointer rises a point
between 10 and 15 inches and fluctuates badly,
a cylinder head gasket is faulty or a bad valve
condition exists.

(2) Test With Engine Running

Start the engine, and block the throttle in
half-open position; the pointer on the gauge
should register between 18 and 21 inches.
Accelerate the engine by opening and closing
the throttle. The gauge pointer should drop to 2
inches and recoil to 24 inches, or over. If the
recoil is not more than 24 inches, there is every
indication of badly diluted oil in the crankcase
or poorly sealing piston rings. Allow the engine
to operate at its top governed speed and hold
the speed steady. If the pointer on the gauge
fluctuates rapidly between 10, 21, and 22 inches,
it is an indication that the valve springs are
weak.

(8) Testing Fuel Pumps

Connect the T fitting in the intake side of
the fuel pump and attach the gauge. Start the
engine and operate the unit at no-load speed.
The gauge should read 8 inches or over. If the
pointer indicates a lower vacuum, there is an
air leak, a faulty diaphragm, or the sediment
bowl gasket is not properly seated. Any read-
ing above 8 inches is normal.

f. Universal Battery Tester.
There are two models of battery testers, both of
which are .universally used. The tester de-
scribed in this subparagraph is the prod type
with meter attached. The prods of this tester
are adjustable to accommodate the various
distances between battery terminals. Adjust
the prods to suit the battery to be tested and
scrape the surface of the battery terminals for
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good contact. Press the tester firmly onto the
battery with one prod on a negative pole and
the other prod on a positive pole of the battery
cell being tested. Be sure that the load switch
on the tester is screwed down tight. Screw this
switch up when it is desired to take an open

circuit reading. The condition of the cell will

be indicated by the meter attached to the
instrument. -

g. Low-voltage Circuit Tester.

This is a self-contained instrument mounted in
a steel box. This instrument is intended for
testing the battery-charging circuit, including
any current and voltage regulators, cut-out
settings, and charging generator performance.
The tester operates on the power generated into
the battery system and will operate on either 6-
or 12-volt systems. Complete operating in-
structions are given on a plate attached to the
cover of the instrument.

25.1. Improvised Test Equipment (Added).

A simple test equipment for testing open cir-
cuits, grounds, and short circuits may be im-
provised by the use of a storage battery, two
test leads with prods, and a lamp socket and
lamp inserted in series with one of the test leads.
Figure 31.2 illustrates this equipment being
used in checking a commutator. This test will
determine whether or not there is an open arma-
ture winding. The same test may be used in
checking field windings by placing one test
prod on the collector rings and touching the
other prod to the generator frame. Stator

FOR TESTING OPENS AND GROUNDS

USE 3-4 CANDLE POWER BULB

USE 12VOLY BULB WITH 12 VOLT BATTERY
USE 6 VOLT BULB WITH 6 VOLT BATTERY

Fig. 31.2. Checking Commutator.
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25.4, Engine Trouble Chart (Added.)
a. Electﬁc Starter Fails to Function.

Symptom
Starter fails to crank
" engine.

Possible cause

Battery not fully charged_.___.

Battery terminals corroded or
loose.

Faulty connection in starting
circuit.

Worn or dirty commutator or
brushes in starting motor.

Bendix-drive gear jammed_____

Defective starter switch _______

- Defective starter solenoid_.____

Defective starting motor_ - ____

b. Starter Functions But Engine Does Not Fire.

Symptom
No spark at spark plug.

Spark at spark plug but
engine does not fire.
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Possible cause
Ignition switch in OFF position.
Ignition switch shorted________

High-water temperature switch
closed.
Low-oil-pressure switch stuck. -

Low oil in crankease .. ________

Magneto-breaker points burned
or pitted.

Magneto-breaker points out of
adjustment.

Defective capacitor in magneto.

Internal magneto trouble . ____

Fuel tank empty_____________

Fuel valve closed______._______
Fuel-tank air vent clogged .. __
Foreign matter in fuel_________

Engine flooded from excessive
usc of choke. '
Fuel strainer clogged.________._

a3

Remedy

Recharge battery or replace with
one fully charged. :

Clean and tighten battery con-
nections.

Check all connections and wires.

Clean and tighten connections.
place defective wires.

Inspect commutator and brushes.
Clean commutator and/or replace
brushes.

Rock crankshaft with hand crank or
loosen starting motor and free gear.

Short switch terminals. If starter
functions, replace switch.

Place jumper across solenoid ter-
minals.

If starter functions, replace solenoid.
(See fig. 31.3.)

Replace starting motor.

Re-

Remedy
Place switch in correct position.
Disconnect switch. Replace switch
if shorted.
Press release button on top of the
high-water temperature cut-off.
Disconnect switch. Replace switch
if defective.

Check oil supply and add oil as
needed.

Clean and adjust or replace breaker
points.

Adjust breaker points.

Test capacitor and replace if defective.

Replace magneto.

Check fuel supply.

Fill tank.

Open fuel valve.

Clear air vent.

Check fuel strainer bowl for foreign
matter.

Drain tank and refill with clean fuel.

Push in choke and crank engine.

Clean fuel strainer. (See par. 33.)
Check fuel in tank for foreign matter.
Drain and refill tank,



Possible cause
Defective fuel pump__________
Broken fuel line.. ____________
Carburetor clogged or defective.

c. Engine Starts But Misfires.

Possible cause

Spark plug fouled. - __________

Loose wire in ignition system _ _ .

Spark plug gaps too wide______ .

Magneto-breaker points out of
adjustment.

Magneto-breaker points dirty - _

Magneto-capacitor defective. _ -
Defective high-tension insula-
tion.

d. Engine Starts But Runs Unevenly.

Possible Cause
Any of the causes under ¢ above_
Valves not seating properly_____

Defective cylinder—hea(i gasket

Leaking intake manifold - - _____
Carburetor mixture incorrect_ _ _

Incorrect governor adjustment. .

e. Engine Lacks Compression.

Possible cause
Incorrect valve-tappet adjust-
ment.
Valve stems or tappets sticking

Valve faces in need of grinding_

Valve stems or valve guides
worn.

Valve springs weak or broken_ .

Cylinder-head gasket leaking__.

Piston rings worn or broken_ __ _
Worn pistons and/or cylinders. .

f. Engine Lacks Power.

Possible cause
Any of the causes in above____
Carburetor incorrectly adjusted.
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Remedy
Replace pump. (See par. 33.)
Repair or replace fuel line.
Clean or replace carburetor.

Remedy

Test and clean or replace faulty
spark plugs. .

Inspect and tighten ignition wires.

Check and correct spark plug gaps.

Check and correct breaker-point ad-
justment.

Clean and adjust or replace breaker
points.

Replace capacitor.

Check wires and other insulation in
high-tension system. Replace de-
fective parts.

Remedy

Remedies which apply.

Check for weak or broken valve
springs, bent valve stems, or incor-
rect tappet adjustment.

Check for leaks between cylinder
head and cylinder block.

Check for leaks at intake manifold.
Replace gaskets and tighten mani-
fold as indicated.

Check carburetor and readjust for
correct mixture. Replace carbu-
retor if necessary.

Readjust governor.

Remedy
Readjust valve tappets.

Inspect and service or replace if
faulty.

Grind valves. ‘

Check and install new parts where
needed. .

Replace faulty springs.

Tighten cylinder head or replace
gasket.

Install new piston rings.

Replace pistons andj/or cylinder
sleeves.

Remedy
Remedies which apply.
Readjust carburetor.
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Possible cause

Governor not functioning prop-
erly.

One or more spark plugs fouled .

Magneto-breaker points out of
adjustment.

Carburetor air intake obstructed

Engine overheated because of
obstructed air passages.

Engine overheated because of
lack of water in cooling sys-
tem.

Engine overheated because of
slipping fan and water-pump
drive belt.

Engine overheated because of
overload on generator.

Engine not up to operating
temperature.

Faulty lubrication____________

Exhaust obstructed___________

g. Excessive Oil Consumption.

h. Low Oil Pressure.

i. Engine Knocks.
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Possible cause
Too light oil . ______________.

Leaking oil lines______________

Defective gasket at valve cover
or crankcase.

Piston rings worn, broken, or
stuck.

Worn cylinders.______________

Worn oil seals_______________._

Possible cause
Any of the causes in g above__.
Oil-pressure-relief valve stuck. .

Oil-pump screen clogged .. - .
Faulty oil-pressure gauge . - . ___
Possible cause
Excessive carbon or lead de-

posits in combustion chamber.
Loose bearing . _ . __________
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Remedy
Check governor operation and adjust
if needed.
Clean and adjust spark plugs.
Readjust magneto-breaker points.

Clean air cleaner.
Clean air passages.

Fill cooling system.
Adjust belt.

Reduce load.
Check operation of thermostat.

Check oil in crankcase. Use oil as
specified in lubrication order. Check
oil filter. Check for leaks in oil
lines.

Check all exhaust passages and muf-
fler. Clean where necessary.

Remedy
Follow specifications in lubrication
order.
Check for leaks.
Replace gasket.

Replace worn parts.
grooves.

Replace cylinder sleeves.

Replace oil seals.

Adjust or replace faulty bearings.

Clean ring

Remedy

Remedies which apply.

Remove and clean valve; test spring;
replace faulty parts.

Remove and clean screen.
14).

Test with gauge known to be accurate.
Replace gauge. -

(Sce par.

Remedy
Remove cylinder head and clean com-
bustion chamber.
Rock engine against compression with
hand ecrank, and feel for loose
bearings. '



Possible cause
Engine overheated.___________
Worn piston or cylinder-______

Loose flywheel . .. ____________

Loose generator coupling. .. ___
Low octane fuel . _.___________

j. Explosions in Carburetor or Manifold.

Possible cause
Engine not up to operating
temperature.
Carburetor adjustment too lean_
Valves or valve-tappets stick-
ing. )
Weak or broken valve springs___

Intake-valve warped, burned or

broken.

Intake-valve tappets set too
close.

Leak in intake-manifold or
gasket.

25.5. Generator Trouble chart (Added).

a. No Generator Output.
Possible cause

Circuit breaker open__________
Lack of excitation____________

Open circuit, short circuit, or
ground in generator.
Alternator brushes not seating

properly.
Broken wire_ . _______________
Defective voltage regulator___.

Defective voltmeter___________

b. Voltage Output Unsteady.

Possible cause
Poor commutation or poor brush
contact at slip rings.

Loose connections (especially in
exciter circuits).

46

Remedy

See f above.

Check compression. Make necessary
replacements.

Rock with hand crank and feel for
play. Tighten flywheel.

Tighten coupling.

Use higher octane fuel.

Remedy
Run with choke slightly out until
engine heats up.
Readjust carburetor.
Check valve action. Remove cause.

Check valve springs. Replace faulty
parts.
Replace faulty valve.

Readjust valve tappets.

Tighten manifold or replace gasket.
Check manifold for cracks.
Replace manifold if defective.

Remedy

Close circuit breaker.

Inspect exciter brushes and commu-
tator. Clean commutator; replace
brushes.

See paragraph 25.1.

Inspect alternator brushes and slip
rings. Clean slip rings; replace
brushes.

Check for broken wire. Replace
faulty wire.

Try manual control. Replace regu-
lator if defective.

Try meter known to be satisfactory.
Replace meter if defective,

Remedy
Check commutator and slip rings.
Check brushes. Clean commutator
and slip rings. Replace brushes.
Check and tighten connections.
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Possible cause

Fluctuating load . . __ _.

c. Generator Overheating.
Possible Cause

Excessive load_ - .. ___________
Generator cooling air passages

obstructed.

‘Defective generator winding._ - _
Lack of ventilation around unit_
Faulty lubrication_____

Remedy
Check load. Some fluctuating loads,
such as a motor driving a single ac-
tion reciprocating pump, are nor-
mal conditions. Correct any ab-
normal conditions.

Remedy
Check and correct load.
Blow out air passages with air hose.

Check windings. (See par. 25.1.)
Provide better ventilation.
Check lubrication.

d. Excessive Voltage Drop Under Heavy Load.
See f in engine trouble chart.

e. Circuit Breaker Trips.
Possible Cause

Excessive load_ _ . ____
Short circuit in load line

Remedy
Check and correct load.
Check load lines and remove load.

f. Generator Frequency Too High or Too Low.

Possible Cause

Engine not operating at proper

speed.
26. Magneto.

* * * * *
f. Irregular Firing.

If the cables * * * paragraph 26h.) If
the trouble lies in the magneto, replace it.
All repairs and adjustments to the mag-
neto and distributor will be done by au-
thorized maintenance personnel only.

* * * * *

i. Impulse Coupling.
* * * * *
(2) Rescinded.
(3) Rescinded.
(4) Rescinded.

* * * * *

27. Cranking Motor.

* * * * *

e. Inspection Checks.
Inspection checks include an investigation of
the condition of the battery, battery cables
and connections, cranking motor switch, com-
mutator, brushes, lead connections and mount-
ing, at the intervals specified in the Pre-
ventive Maintenance Roster. (See par.3bc.)
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Remedy
Check engine speed. Adjust governor.

f. Periodic Disassembly. Rescinded.

g. Disassembly into Main Sub-assemb-
lies. Rescinded.

h. Disassembly of Commutator End
Frame. Rescinded.

i. Disassembled Field Frame Assembly.
Rescinded.

j. Disassemble Magnetic Switch.
scinded.

k. Inspection and Repair of Parts. Re-
scinded.

Figure 39 (page 34), Undercutting Mica,
is rescinded.

Figure 40 (page 34), Checking Armature on
Growler, is rescinded.

Figure 41 (page 35), Checking Brush
Spring Tension, is rescinded.

1. Assembly Procedure. Rescinded.

m. Cranking Motor Checks (Motor Re-
moved from Engine).
* * * * *

Re-

28. Magnetic Switch.

* * * * *



b. Tabulated Data.

The magnetic switch * * * 12.0-13.0 amperes.
If the switch becomes defective replace
complete unit.

c. Disassembly. Rescinded.
d. Assembly. Rescinded.

29. Generator.
* * - * * *

c. Inspection Checks. (Superseded).

Inspection checks include a periodic investi-
gation of the generator brushes, commutator,
and leads in accordance with the Preventive
Maintenance Roster. (See par. 35¢.)

d. Periodic Disassembly. Rescinded.

e. Trouble Shooting. Rescinded.

f. Disassembly Procedure. Rescinded.

g. Inspection of Parts. Rescinded.

Figure 45 (page 41), Checking Armature on
Growler, is rescinded.

Figure 46 (page 42), Checking Brush Spring
Tension, is rescinded.

h. Overhaul Procedure. Rescinded.

i. Servicing of Step-Voltage Control
(Superseded).

If trouble in the step-voltage control is
indicated by the starter battery not charging
properly, or by any other trouble, replace the
entire unit. Mark leads to assure correct
reconnection.

Figure 47 (page 43), Cross Section through
Voltage Regulator, is rescinded.

Figure 49 (page 44), Cut-Out Relay Adjust-
ments, is rescinded.

Figure 50 (page 45), Step-Voltage Control
Adjustments, is rescinded.

Figure 51 (page 46), Meter Connections to

Check Cut-Out Relay, is rescinded.

Figure 52 (page 46), Meter Connections to
Check Step-Voltage Control and Generator
Qutput, are rescinded.

j. Assembly Procedure. Rescinded.
k. Installation. Rescinded.

Figure 54 (page 48) Jumper Lead to Polarize
Generator is rescinded.

Note (Added). Never operate the battery-charging
generator and step-voltage control with any of the
leads disconnected.

32. (Superseded) Carburetor Adjustment (fig. 56).

a. The carburetor used on Power Unit
PE-74—(*) has two adjustments. The main jet

" is adjusted by means of the main-jet needle

valve. This valve has a tee handle which pro-
jects below the carburetor body. When it is
necessary to adjust the carburetor, first close
the main-jet needle valve by turning the tee
handle clockwise as far as it will go without
forcing. DO NOT FORCE THIS VALVE
AS DAMAGE WILL RESULT.

b. The second adjustment is the idle adjust-
ment which is controlled by an adjusting screw
on the side of the carburetor, above the main
carburetor body. Turn this screw clockwise as
far as it will go without forcing.

c. With both the main jet and idling adjust-
ment in extreme clockwise position, open the
main jet by turning the tee handle counterclock-
wise about one and one-half turns; turn the idle
adjusting screw counterclockwise about three-
fourths turn.

d. With the carburetor adjustments set as
instructed in ¢ above, start the engine and allow
it to reach operating temperature.

e. When the unit has reached operating tem-
perature, apply a load and adjust the car-
buretor main jet to the point where best opera-
tion is obtained with the choke fully open.

f. Set the throttle in idling position one-third
open and adjust the idle adjusting screw to the
best operating point.

g. Move the throttle to wide open position
quickly and note if an explosion occurs in the
carburetor. If there is a tendency to backfire,
open the main-jet needle valve slightly. If it is
necessary to keep the choke part way out for
several minutes after starting the engine, this is
also an indication that the mixture is too lean,
and the main-jet needle valve must be opened
to a point where the engine operates smoothly
with the choke wide open. '

h. If carburetor fails to function properly
after the above operation, notify the officer in
charge, and replace.

i. Removal of the carburetor may be accom-
plished in the following manner.

(1) Disconnect the air cleaner and connection
from the carburetor.
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(2) Disconnect the choke wire and remove the
lever from the end of the governor operating
cross shaft.

(3) Disconnect the fuel inlet line.

(4) Take out the carburetor-to-manifold cap
screws and remove the carburetor by pulling
away from the engine. Be careful not to dam-
age cross shaft or bushings.

j. Replacement.
The carburetor may be replaced by reversing
the order of removal. Make certain that the
gasket is in good condition and that the connec-
tions are tight.

Add the following between figure 56 (page 53) .

and its legend:
1. Venturi. 6. ldlejet.
2. Main jet. 7. ldle adjusting
needle.
3. Secondary venturi. 8. Main-jet adjust-
ment.

4. Maindischargejet. A. Fuel channel.
5. Well vent. B Aiir-fuel channel.

33. Fuel Pump.

* * * * *

b. (Superseded.) Servicing Fuel Pump.

(1) Replace, the entire fuel pump assembly if
difficulty is experienced with the fuel pump.
Make sure, before doing this, that there is fuel
in the tank, that the fuel valve is in the correct
position for the source of fuel, that the fuel lines
are in good condition, that there are no air
leaks, and that the carburetor float and needle
valve are operating properly. Remove the
valve plugs in the pump and make sure that
the valves are in good condition, and seating
properly. Inspect the filter screen in the
pump and make sure that it is not clogged.
Cheock the cover screws and make sure that
they are tight and that there is no leakage at
this point. Be sure that the valve plugs are
tight. If all of these possibilities have been
eliminated, disconnect the fuel pump inlet and
outlet pipes, and remove and replace the fuel
pump with one that is known to be in good
condition. When a new fuel pump has been
installed, prime it by operating the priming
lever until the glass sediment bowl on the fuel
strainer is full. Push this lever down when
priming is finished. When installing the pump
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to the base of the engine, make sure that the
gasket used is in good condition and that the
flange surfaces are clean.

(2) In the event of fuel pump failure, if a new
pump is not available, or time will not permit
replacement, the unit may be operated by
using gravity fuel feed from the built-in fuel
tank. Do this by shutting off both fuel valves,
disconnecting the fuel pipe from the carburetor
fuel intake, and disconnecting the fuel pipe
leading from the fuel tank to the fuel pump at
the fuel pump intake. Swing this pipe to the
carburetor side of the engine and connect it to
the carburetor intake. Open the fuel valve for
the built-in fuel tank, and operate the unit in
this manner until the necessary repair or
replacement can be made. Keep a close
check on the fuel supply on the built-in tank
while this expedient is being used.

Rescinded.

On page 59, Fuel Pump Trouble Chart, is
rescinded.

c. Maintenance.

34. Govemor.

* * * * *

e. Governor Service.
* * * * *
(3) Seethatthe * * * is probably defective.
Notify the office in charge, and replace.
If the speed * * * correct this fault.

* * * * *

35. Maintenance of Generator.

c. - (Superseded) Collector Rings,
mutator, and Brushes.

Com-

(1) Remove the exciter end cover and inspect
the commutator. Keep the exciter commuta-
tor clean and the brushes properly seated. The
commutator should have a smooth, dark brown
color and be free from pits and burns. The
brushes should make good contact with the sur-
face of the commutator and should move freely
in their holders. If the commutator is dirty,
clean it by placing a piece of coarse cloth over
one end of a dry stick and holding it against the
commutator while the unit is operating. If the
commutator is slightly pitted, clean it by using
a piece of #00 sandpaper applied in the same
manner as the cloth. Inspect the commutator
for evidence of high mica between the com-
mutator bars. If the mica between the com-



mutator bars is higher than the surface of the
bars, report this fact to the officer in charge.
If the commutator surface is badly pitted or
burned, report this fact.

(2) If the brushes are dirty, remove and clean
them with dry-cleaning solvent (SD). If they
are badly worn, replace them with new ones.
If the brushes do not make good contact with
the commutator, reseat them as follows:

“(a) Cut a strip of fine sandpaper the same
width as the commutator.

(b) Insert the sandpaper under the brushes
with the sanded side against the brushes.
(See fig. 67.1.)

(c) Lift all but one brush clear of the sand-
paper and with this one brush resting against
the sanded surface, pull the sandpaper around
the commutator in the direction of its rotation.
Lift the brush and return the sandpaper to its
original position. Repeat this operation until
a satisfactory seat is obtained and then do the
same with the remaining brushes. When new
brushes are installed, they must be seated in
the same manner.

Note. The foregoing instructions also apply to the
battery-charging generator and starting motor.

(d) Treat the collector rings and brushes on
the alternator in the same manner as those on
the exciter. If the collector rings are badly
burned or pitted, report this fact to the officer
in charge.

(e) Exciter and alternator windings may be
checked as explained in paragraph 25.1. If
internal trouble is evident in the exciter or
alternator, report this to the officer in charge.
If internal trouble is evident in the battery-
charging generator or starting motor, replace
the faulty unit assembly.

* * * * *
g. Spare Parts. Rescinded.
* * E * *

39. Lubrication of Power Unit. (Superseded).
See section IIB.

39.1. Unsatisfactory Equipment Report (Added).

a. When trouble in equipment used by Army
Ground Forces or Army Service Forces occurs
more often than repair personnel feel is normal,
WD AGO Form 468 (Unsatisfactory equipment
report), should be filled out and forwarded
through channels to the Office of the Chief
Signal Officer, Washington 25, D. C.

b. When trouble in equipment used by Army
Air Forces occurs more often than repair
personnel feel is normal, Army Air Forces
Form 54 should be filled out and forwarded
through channels.

c. If either form is not available, prepare the
data according to the sample form reproduced
in figure 67.2.

BRUSH ——»

. 'SANDPAPER -7

CAUTION-WHEN FITTING
BRUSHES,USE SANDPAPER
WIDER THAN BRUSH

RIGHT WAY

Fig. 67.1. Seating Brushes.

L9340
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AR DEPARTME!

w. NT
UNSATISFACTORY EQUIPMENT REPORT

nonncﬂ-kwnl

Power Unit
IAWFAC!’UI\H!
Electro Power, Inc

EQUIPMENT WITH WHICH yusED

(UI"‘M'I)
Signal Corps Radio SCR=-399

DEFECTIVE COMPONEN‘I‘—-DF.SCRIPTION AND CAUSE

TYPE .
Exhaust valve

DESCMIFTION OF FAILURE AND PROBABLE CAUSE (If edditionel spece W Teguired,

Burning of exhaust_valve
DATE OF INITIAL TROUMLS

srer DESCRIPTION or

INING OR SKILL OF USING PET ons (I edditienal specs s required, woe back o ferm®

TRAI for
roon ran @ooD Recommend the jnstallation of stellite valves
) X and use of unleaded gasoline,

ORIGINATING OFACER

TYPED NAME. GRAOE. AND WMIHTM
C. A. CHURCHYARD, Capt sig C
71st Repair Co

RAME, GRADE, AND STATION

1. lmu-pmunmumcwmm-udmmwuwmummmum:«qm&m-mmamn-mm
mmuwwlullluunchnwﬂ-umltowvvmsunmntw‘dnmltmm aate.

lhhl«lwﬂh‘uﬂdlﬂ port!! ring. design, or opersth ‘Md-ll!nlwhl.wmlﬂ-tﬂmlu.mdnv-ﬂuun‘rﬂlvlhlvwn
mmmmmm;mmmmunmwmum«m

s mmmuozumummmum.mma -purhlamu-mdmﬁn-wklmﬂm:muy-mamumnﬂmnortluh
operstional of per .

npwt.w«mmdwundnnlwmt. ltm:mmhnm-tly rized
4. Reports of tons snd socident v il vmmmuummuwauamuthmwathAm»-Io(wnNo.».
l.hwmmumcmbhumulnd\a«toﬁllnllbmwo(m‘nm. no“m.mnwnwhumwun In order to expedite noces-

possible
sary corrective sction. Additions) pertinent Inturmation not provided for n the blank speces should ‘De submitted a3 {nclosures to the form. Photogrsphbs,
or othee filustrative material are highly

t.ma-l‘uhewhenIlumwwmunlauwhhumeldmmm«wm-mw._ 1, mor
sathorized. hhmMMMMMmmanbymmupdlmw

. 7.‘l'hl”orllvmlnmubonunulvllaubyuﬂuwmmwpnluun‘ ﬁowpuvﬂbm&b‘dmummwmmm'ﬂum
w@mndchnnh.

8. Neosssity for using this form will e determined by the asiog or service troops.

peditl means of lon are

W.D., A. G Form No. 468 This form supersedes W.D. A.Q. 0. Form No. u:‘l ‘Decembet

o O
30 August 1944 1943, wbich mey be used uotll eaisting stocks axhsasted.
TL90204SA

o 6. GovERREENT FRIBTIRG O7NCE 10—41840-8

Fig. 67.2. Unsatisfactory Equipment Report
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SECTION IV. PARTS LIST

INDEX TO PARTS LISTS FOR POWER UNIT

Note (Added). Use the following tabular list to
identify parts shown on illustrations only. For Main-
tenance Parts see paragraph 82. The following is a
list of tools supplied with PE-74—(*).

Quantity Tool

Oiler, hand, 8-o0z.
Abrasive, compound, 2 oz.
Grease, cup, 5 1b.

Gauge, set (Koster) 20 B.
Permatex, aviation type.
Grinder, valve.

Hammer, machinist’s, 1-lb.
Lifter, valve.

Paper, sand flint, #00.

Pin, cotter. '

Pliers, 6-in., gas.

Screw driver, 6-in. blade.
Screw driver, 10-in. blade.
Wrench, set, 12-point, box.
Wrench, set.

Wrench, adjustable, 8-in.
Wrench, box, socket.
Wrench, spanner.

Wrench, spark plug.
Wrench, hex; %-in.
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SECTION V. APPENDIX

*

82. Maintenance Lists (Added).

The following information was compiled on 8
March 1945. The appropriate pamphlets of
the ASF Signal Supply Catalog for Power Units
PE-74, PE-74-A, PE-74-B, and PE-74-D are:
[AG 300.7 (31 May 45)]
BY ORDER OF THE SECRETARY OF WAR:

* * * x®

OFFICIAL:
EDWARD F. WITSELL
Major General
Acting The Adjutant General

DISTRIBUTION:

SIG 7-PE-74, Organizational Spare Parts.
SIG 8-PE-74, Higher Echelon Spare
Parts.

For an index of available catalog pamphlets see
the latest issue of ASF Signal Supply Catalog
SIG 2.

G. C. MARSHALL
Chief of Staff

)

AAF (5); AGF (5); ASF (2); T of Opn (5); Dept (5); Base Comd (5); Island Comd (5); Gulf
Comd (5); AAF Comds (2); Arm & Sv Bd (1) ; Def Comd (2); S Div ASF (1); Tech Sv (2);
SvC (6); FC (2); Class III Instls (2); PE (2); Dep 11 (2); Gen Oversea SOS Dep (2); Pro
Dist 11 (2); Gen & Sp Sv Sch (5); ROTC (2); Lab 11 (2); Sig AS (2); Rep Shops 11 (2); A
(5); CHQ (5); D (2); AF (2); Three (3) copies to each of the following: T/O and E 11-107;
11-127; 11-237; 11-287; 11-400 (C); 11-500 (EC); 11-587; 11-592; 11-597; 11-617.

Refer to FM 21-6 for explanation of distribution formula.
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