





Important Safety Precautions

Read and observe these safety precautions when using
or working on electric generators, engines and related
equipment. Also read and follow the literature provided
with the equipment.

Proper operation and maintenance are critical to perfor-
mance and safety. Electricity, fuel, exhaust, moving parts
and batteries present hazards that can cause severe
personal injury or death.

FUEL, ENGINE OIL, AND FUMES ARE
FLAMMABLE AND TOXIC

Fire, explosion, and personal injury can result from im-
proper practices.

e Used engine oil, and benzene and lead, found in
some gasoline, have been identified by government
agencies as causing cancer or reproductive toxicity.
When checking, draining or adding fuel or oil, do not
ingest, breathe the fumes, or contact gasoline or
used oil.

e Do not fill tanks with engine running. Do not smoke
around the area. Wipe up oil or fuel spills. Do not
leave rags in engine compartment or on equipment.
Keep this and surrounding area clean.

o Inspect fuel system before each operation and peri-
odically while running.

e Equip fuel supply with a positive fuel shutoff.
e Do not store or transport equipment with fuel in tank.

e Keep an ABC-rated fire extinguisher available near
equipment and adjacent areas for use on all types of
fires except alcohol.

e Unless provided with equipment or noted otherwise
in installation manual, fuel lines must be copper or
steel, secured, free of leaks and separated or
shielded from electrical wiring.

e Use approved, non-conductive flexible fuel hose for
fuel connections. Do not use copper tubing as a flex-
ible connection. It will work—harden and break.

EXHAUST GAS IS DEADLY

e Engine exhaust contains carbon monoxide (CO),
an odorless, invisible, poisonous gas. Learn the
symptoms of CO poisoning.

e Never sleep in a vessel, vehicle, or room with a gen-
set or engine running unless the area is equipped
with an operating CO detector with an audible
alarm.

e Each time the engine or genset is started, or at least
every day, thoroughly inspect the exhaust system.
Shut down the unit and repair leaks immediately.

e Warning: Engine exhaust is known to the State of
California to cause cancer, birth defects and other
reproductive harm.

Make sure exhaust is properly ventilated.

e Vessel bilge must have an operating power
exhaust.

® Vehicle exhaust system must extend beyond ve-
hicle perimeter and not near windows, doors or
vents.

e Do not use engine or genset cooling air to heat an
area.

e Do not operate engine/genset in enclosed area
without ample fresh air ventilation.

e Expel exhaust away from enclosed, sheltered, or
occupied areas.

o Make sure exhaust system components are se-
curely fastened and not warped.

MOVING PARTS CAN CAUSE SEVERE
PERSONAL INJURY OR DEATH

e Do not remove any guards or covers with the equip-
ment running.

e Keep hands, clothing, hair, and jewelry away from
moving parts.

e Before performing any maintenance, disconnect
battery (negative [-] cable first) to prevent acciden-
tal starting.

e Make sure fasteners and joints are secure. Tighten
supports and clamps, keep guards in position over
fans, drive belts, etc.

e |f adjustments must be made while equipment is
running, use extreme caution around hot manifolds
and moving parts, etc. Wear safety glasses and pro-
tective clothing.

BATTERY GAS IS EXPLOSIVE

e Wear safety glasses and do not smoke while servic-
ing batteries.

o Always disconnect battery negative (-) lead first
and reconnect it last. Make sure you connect battery
correctly. A direct short across battery terminals can
cause an explosion. Do not smoke while servicing
batteries. Hydrogen gas given off during charging is
explosive.

e Do not disconnect or connect battery cables if fuel
vapors are present. Ventilate the area thoroughly.
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DO NOT OPERATE IN FLAMMABLE AND
EXPLOSIVE ENVIRONMENTS

Flammable vapor can be ignited by equipment operation
or cause a diesel engine to overspeed and become diffi-
cult to stop, resulting in possible fire, explosion, severe
personal injury and death. Do not operate diesel equip-
ment where a flammable vapor environment can be
created by fuel spill, leak, etc., unless equipped with
an automatic safety device to block the air intake and
stop the engine.

HOT COOLANT CAN CAUSE SEVERE
PERSONAL INJURY

e Hot coolant is under pressure. Do not loosen the
coolant pressure cap while the engine is hot. Let the
engine cool before opening the pressure cap.

ELECTRICAL SHOCK CAN CAUSE SEVERE
PERSONAL INJURY OR DEATH

e Do not service control panel or engine with unit run-
ning. High voltages are present. Work that must be
done while unit is running should be done only by
qualified service personnel.

e Do not connect the generator set to the public utility
or to any other electrical power system. Electrocu-
tion can occur at a remote site where line or equip-
ment repairs are being made. An approved transfer
switch must be used if more than one power source
is connected.

e Disconnect starting battery (negative [-] cable first)
before removing protective shields or touching elec-
trical equipment. Use insulative mats placed on dry
wood platforms. Do not wear jewelry, damp clothing
or allow skin surface to be damp when handling
electrical equipment.

e Use insulated tools. Do not tamper with interlocks.

e Follow all applicable state and local electrical
codes. Have all electrical installations performed by
a qualified licensed electrician. Tag open switches
to avoid accidental closure.

e With transfer switches, keep cabinet closed and
locked. Only authorized personnel should have
cabinet or operational keys. Due to serious shock
hazard from high voltages within cabinet, all service
and adjustments must be performed by an electri-
cian or authorized service representative.

If the cabinet must be opened for any reason:

1. Move genset operation switch or Stop/Auto/
Handcrank switch (whichever applies) to Stop.

2. Disconnect genset batteries (negative [-] lead
first).

3. Remove AC power to automatic transfer
switch. If instructions require otherwise, use
extreme caution due to shock hazard.

MEDIUM VOLTAGE GENERATOR SETS
(601V TO 15kV)

e Medium voltage acts differently than low voltage.
Special equipment and training are required to work
on or around medium voltage equipment. Operation
and maintenance must be done only by persons
trained and qualified to work on such devices. Im-
proper use or procedures will result in severe per-
sonal injury or death.

e Do not work on energized equipment. Unauthorized
personnel must not be permitted near energized
equipment. Induced voltage remains even after
equipment is disconnected from the power source.
Plan maintenance with authorized personnel so
equipment can be de-energized and safely
grounded.

GENERAL SAFETY PRECAUTIONS

e Do not work on equipment when mentally or physi-
cally fatigued or after consuming alcohol or drugs.

e Carefully follow all applicable local, state and feder-
al codes.

o Never step on equipment (as when entering or leav-
ing the engine compartment). It can stress and
break unit components, possibly resulting in dan-
gerous operating conditions from leaking fuel, leak-
ing exhaust fumes, etc.

e Keep equipment and area clean. Oil, grease, dirt, or
stowed gear can cause fire or damage equipment
by restricting airflow.

e Equipment owners and operators are solely re-
sponsible for operating equipment safely. Contact
your authorized Onan/Cummins dealer or distribu-
tor for more information.

KEEP THIS DOCUMENT NEAR EQUIPMENT FOR
EASY REFERENCE.
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WARNING

THIS ELECTRIC PLANT MUST BE INSTALLED

AND BE OPERATED ACCORDING TO OUR INSTRUC-

TIONS. AN IMPROPER INSTALLATION OR THE

USE OF OIL OR FUEL OTHER THAN THAT

RECOMMENDED IN THIS MANUAL, RELIEVES THE

MANUFACTURER OF ALL RESPONSIBILITY FOR
PLANT PERFORMANCE.

READ THIS SERVICE MANUAL CAREFULLY!

GENERAL INFORMATION

THE PURPOSE OF THIS BOOK.- An instruction book is furnished with each
ONAN ELECTRIC POWER UNIT. Every owner or operator should read the
book thoroughly to familiarize himself with the characteristics of
this power unit. A thorough understanding will help greatly to re-
duce repairs and to allow the operator to determine what the cause
of the trouble may be, in the event it occurs.

KEEP THIS BOOK HANDY.- A very simple error on the part of the operator
such as the use of improper eil, fuels, or the neglect of routine serv-
icing and inspection may cause the power unit to fail at any time when
its satisfactory operation is essentiel., For this reason, we strongly
urge that this book be kept on hand, perhaps near the power unit if
possible, so it can be referred to in time of need.

SERVICE.- If trouble occurs or parts are needed which the operator or
a capable service man cannot determine, the manufacturer will furnish
any advice needed. When asking for advice, be sure to furnish the
" MODEL, SERIAL and GENERATOR numbers of the plant. This information

is absolutely essential. Be sura to furnish all other details avail-
able. . '
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. IMPORTANT!!!
~ USE OF LEADED FUELS

The performance of gasoline engines deteriorates with use until
it eventually becomes necessary to remove the carbon, grind
the valves, install new spark plugs, ete.

Lead is added to many gasolines to increase the octane rating.
Due to the action of the lead in the combustion chamber, on
the valve seats, and on the spark plugs, the use of such fuels
causes the engine performance to deteriorate more rapidly. When
using highly leaded fuel, there is a regularly increasing lead con-
tent in the crankcase oil. -

If the gasoline contains 14 cubic centimeter, or less, of lead per
gallon there is little such effect. However, as the proportion .of
lead is increased the deterioration in engine performance is

greatly accelerated. : '

Under normal operating conditions with unleaded fuel it may
be necessary to remove carbon each 1000 operating hours, grind
valves each 1000 to 2000 operating hours, clean spark.plugs each
200 operating hours, and change crankcase oil each 100 to 200
operating hours.

When using Army 80 octane fuel, aviation 100 octane fuel,
or other fuel containing more than 2 cubic centimeters of lead
%«;{1 gallon, change the crankcase oil each 50 operating hours.

en using such highly leaded fuels it may be necessary to remove
carbon and grind valves each 100 to 200 operating hours, clean
spark plugs each 50 operating hours, and replace them each 100
to 200 operating hours. If carbon is removed every 100 to 150
operating hours, the periods between valve grinding jobs usually
can be considerably lengthened. ‘

When usirig leaded fixels,. inspect the engine more often and give
it the more frequent service required.
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DESCRIPTION

MECHANICAL DETAILS

ENGINE,- The engine is a vertical, four-cylinder, water-cooled, L-head,

four-cycle unit. The cylinder bore is 3.1875 inches; stroke, 3.750
inches; the compression ratio, 6.1 to 1. The engine is directly con-
nected to the generator. - :

The cylinders and crankcase are one casting.' Steel pistons are fitted

- with three rings. The lower halves of the crankshaft bearings are bolted

directly to cross-webs in the crankcase casting. The upper halves of the
crankshaft bearings are clamped into the crankcase by the lower halves of
the bearings. Connecting rods are fitted with replacesable’ prec1sion type
large end bearings. } _

A fibre camshaft gear meshes with the cast iron crankshaft gear to drive
the camshaft. The magneto.drive gearing is contained in a gearcase
mounted on the timing gear cover and is driven directly by the camshaft.
The camshaft gear also drives the governor gear located at the forward
end of the governor shaft. The high-tension magneto .used, .a Wico JEM-
160D, is impulse coupled to the engine. Spark plugs are 14 mm. Cham-
pion H9's. The spark plug cables are carried in a conduit mounted on
the cylinder head.

The engine speed is maintained at approxlmately 1800 r.p.m. to produce
60-cycle output fregquency. The speed is controled by the use of a
fly-ball mechanical governor.

An oil type air cleaner is mounted directly above tHe exhaust-intake
manifold. The crankcase is ventilated by air which passes into the crank-
case through a filter in the oil filler cap ‘and is then drawn from the
crankcase into the carburetor intake.

A six-blade fan is carried on the shaft of the centrifugal type water
circulating pump., Both fan and pump are driven by a V-belt. The belt
tension is adjustable by means of a ball bearing idler pulley. The fan
$peed is approximately 1.6 times the crankshaft speed. The water cap-
acity of the cooling system is approximately 13 quarts. The radiator

is shielded by a bar type grille mounted on the radiator housing. Cooling
air is discharged through the radiator by a pusher type fan. The rear
side of the fan is covered by a fan guard.

0il capacity of the crankcase is four quarts. A gear-type oil pump,
driven by the crankshaft timing gear, supplies pressure lubrication to
the crankshaft, connecting rod, and camshaft bearings, other internal
parts of the engine are lubricated by spray. The oil pressure is reg-

"ulated by a spring loaded by-pass valve. A Fram 0il Filter, using the

replaceable type filter cartridge is mounted on the right31de of the
engine.

An oil drain is located in the lower left side panel. 0il is drained
by removing a 1/2 inch pipe plug.

The carburetor, a modified Marvel-Schebler.TSX;126, has adjustable main
and idle jets. It is equipped with an automatic choke. The fuel pump
is of the conventional automotive, diaphragm type.
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DESCRIPTION

The engine may be started from a remote station by a push button which
controls the operation of the starting solenoid switch mounted on the
generator adapter. An automotive type starting motor with Bendix drive
provides electric starting.

The engine may be stopped from & remota station by a push button which
may be mounted at any convenient point within the control or the operator's
compartment.

A I12-volt battery charging generator, mounted on the exciter generator

of the main generating unit is provided for charging starting batteries.
The battery charging generator is driven by a V-belt from a pulley on the.
rotor shaft of the main generator. The belt should not be adjusted too
tightly. It is adjusted in a manner similar to the adjusting of the fan
belt. The charging rate of the battery charging generator is controlled
by a voltage regulator which allows an initial 30 ampere rate to taper-
off to a finishing rate of approximately 12 amperes.

GENERATOR.- The main generator is of the four pole, revolving field, al-

ternating current type. The frame is bolted to an adapter casting, car-
ried on the engine flywheel housing. The armature is directly coupled
to the flywheel of the engine, and is supported at the engine end by
the rear main bearing. A flexible metallic disc coupling serves as a
solid drive member. The generator blower is bolted directly to the
engine flywheel. The outboard end of the armature shaft is carried in
a grease sealed ball bearing that requires attention once each six
months. :

The generator consists of an alternator and its exciter. The alternator
includes two main parts, the revolving field and the stator which contains
the main a-c windings. The revolving field is excited by direct current
supplied through slip rings by the d-c exciting generator. The exciting
generator frame is mounted on the rear of the alternator frame and its
armature is mounted on the same shaft as the revolving field of fhe gen-
erator., :

A1l windings of the generator are impregnated with insulating varnish
and baked.

The rated output of the generator is 10 kilowatts, 115/230-volts, 60-cycle,
with a 40 degree Centigrade temperature'rise.

Leads from the generator are connected to terminal posts in the terminal
box mounted on the generator.

VOLTAGE REGULATION AND FREQUENCY CONTROL.- A Westinghouse Silverstat
voltage regulator, included with the power unit, which automatically

controls the generator voltages, may be mounted in any convenient location
within the operation or the control compartments. The voltage regulator
normally holds the voltage within three percent, plus or minus, of the

set value. The voltage may be adjusted by means of a rheostat mounted on
the regulator.

Manual voltage regﬁlation is also provided through the use of a two-way
field circuit switch and a manually operated voltage control rheostat.
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DESCRIPTION

By means of the two-way field circuit switch the operator may disconnect
the automatic voltage regulator and connect, in ‘its place, the manually
operated voltage control rheostat with which the out-put voltages can be
raised or lowered at will.

Frequency adjustment while the power unit is in operation may be made

by the use of frequency control switches which may be located at any

place convenient to the operator within the confines of the control or
the operators compartments. This switch controls the operation of the
Modutrol motor which, in turn, adjusts the speed and frequency by changing
the governor spring tension. : :



INSTALLATION

The proper installation of your power unit has more bearing on the service
it #ill render than any other factor in its manufacture or use. There are
many things to be taken into consideration when seélecting the proper place
in which to install it. Ventilation, humidity, temperature, and many
other factors, are important.

MOBILE INSTALLATION.- Attach the power unit securely to the floor or
other supporting membsr of the vehicle in which it is installed. It
should be so installed that it will set approximately level when in normal
operation. Take full advantage of the available space in locating the
power unit so as to provide proper ventilation and space for servicing.
Pipe the exhaust gases outside the vehicle. Keep this pipe at least
several inches from inflammable material and support it securely so that
it will remain permanently in place. This is important because exhaust
gases are deadly poisonous. ’

‘Do not run the vehicle into a closed building and operate the power unit
without carefully attaching an extension exhaust line that will carry .
all the exhaust gases outside the building. The size of this extra’
piping should be increased one pipe size for each 10 feet of length.

VENTILATION.- If the vehicle is a closed one, proper ventilation must

be provided. This will require at least two openings, an inlet and an
outlst, near opposite ends of the power unit. Several smaller openings
will serve, if necessary, but there must be a total of at least 3 square
feet of opening for the inlet and a similiar amount for the outlet. If
necessary, connect a canvas duct to the radiator grille and the outlet
opening in such manner that the heated air is forced outside the vehicle
and thus prevented from recirculating.

WIRING.- Support all permanent wiring within the vehicle so that vibra-
tion will not destroy the insulation or break the wires. Wiring is
easily run in any direction. Do not let its location interfere with
convenient servicing of the power unit. In the event it is desired to
furnish power to an outside lead, locate the power unit as near the center
of the load as practicable. This assures lower line loss with a given
size of wire and improves the voltage regulation at the remote end of the
lines. The size of line wires required depends largely upon the distance
from the power unit to the load, the amount and kind of load, and the
permissible voltage drop between the power unit and the load. The wire
used must be large enough for its intended purpose.

ELECTRICAL CONNECTIONS.- Three-wire, 115-230 volt, single phase, 60 cycle
service is provided through a-c output terminals 1, 2, and 3, located in
the terminal box on the main generator. Service of 115-volts may be ob-
tained by connecting the load between the center terminal (number 2) and
either one of the terminals mumbered 1 or 3. Either side of the 3-wire
system is fully loaded when carrying one-half of the rated full load of
the power unit. When the two sides carry equel loads of the same power
factor, the system is balanced and the best voltage regulation is ob-
tained. Service of 230-volts is obtained by connecting the load between
terminals numbered 1 and 3. Make sure all electric wiring within the
room is large enough to carry its load, is properly supported, and is
well insulated. All connections must be electrically and mechanically
secure. -
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INSTALLATION

CONNECTING BATTERIES.- Terminal posts for connecting a 12-volt or two
6-volt automotive type storage batteries to the power unit are provided
at the rear of the housing. The negative terminal post is grounded to
the housing. The battery or batteries should be set as close to the
housing as practicable. The negative battery cable should be connected
to the negative (-) battery post and to the negative {-) terminal post
on the housing. The positive battery cable should be attached to the
positive (+) battery post and to the positiva [+) terminal post on the
housing. Place all cable comnectors well down around the battery posts
and tighten the bolts secursly.

CONNECTING ELECTRICAL CONTROLS AND EQUIPMENT.- Install‘the A.C. Voltage
Regulator, Manual Voltage Control Rheostat model K, Two-Way Field Cir-

cuit Switch, Frequency Control Switches, Start-Stop Switches, Charge
Ammeter, and Fuel Gauge in compartments where they are easily accessible
to the operator and connect them to the power unit as shown in the
wiring diagram.

CONNECTING POWER UNIT TO FUEL SUPPLY.- Remove the 1/8" pipe plug in the
intake opening of the Fuel Pump, connect fuel supply line from the fuel
tank, and tighten. These connections must be very securs.

CONNECTING OIL PRESSURE GAUGE.- Mount the oil pressure gauge at a point
within either the engine or the operator's compartment where it can be
readily seen by the operator. Connect the gauge tube securely to the
gauge. Remove the 1/8" pipe plug from the oil filter tee and connect
the other end of the gauge tube to the oil filter tee. .

CONNECTING WATER TEMPERATURE GAUGE.- Remove the 3/8" pipe plug from the
side of the engine block replacing it with the water temperature gauge
which must be screwed securely in place.




PREPARATION

Before starting the power unit for the first time, it is imparative that
the following instructions be complied with in the proper sequence.

1. Recheck to make sure all instructions for installation of the power
unit have been accorded full and complete compliance.

2. Crank the engine over a few times with the hand crank to make sure
that the pistons and the generator move freely. You will find the
hand crank attached inside the housing. Keep it there when not in
use.

3. Be sure the battery or batteries are well charged. A hydrométef
reading of 1.280 indicates a full charge; 1.215 indicates a half
charge; and 1.150 indicates a discharged condition.

L. Fill the crankcase with oil to the FULL level as indicated by the
bayonet gauge. Use oil of the S.A.E. number according to the
lowest temperature to which the power unit will be exposed, as
indicated in the following table:’ '

~ TEWMPERATURE S.A.E. NUMBER
Above 320 F, S.A.E. No. 30
Between 0° F. and 320 F. S.A.E. No 10 or 1OW
Below 0° F. S.A.E. No. 10 or 10W

diluted with 10% kerosene

If practicable, after about 15 minutes of operation, stop the power
unit for a few minutes and then check the oil level. The oil filter
used on the power unit holds a small quantity of oil which is supplied
from the oil in the crankcase. Add oil, bringing the supply to the
full mark and resume operation.

CAUTION: Do not put diluted oil into the power unit until ready to
start it, as it may separate if allowed to stand too long before use.
Mix well just before pouring into the power unit.

5. Remove the winged nut at the top of the air cleaner and 1lift the
filter element from the oil cup. Fill the oil cup to the level
indicated with oil the same as used for the crankcase, but do not
dilute it with kerosene. Reassemble.

6. Piace a drop of oil in each ball joint of the governor-to-throttle
control rod and the governor-to-Modutrol control rod, ‘

7. Close the drain cock at the bottom of the radiator and the drain
cock on the side of the cylinder block.

8. Remove the radiator cap and fill the radiator to a level about
1" below the bottom of the filler neck with clean, alkali-free
water. Distilled or rain water may be used. The capacity is
about 13 quarts. If there is danger of freezing, use a standard
anti-freeze in proper proportion. Check for leaks and correct
any found. Replace the radiator cap.



PREPARATION

9. Remove the fuel tank cap and fill the fuel tank with clean fresh
gasoline, Maske sure that the vent in the fuel tank is open.
Replace the cap on the fuel tank.

Do not service the power unit with gasoline while it is in operation or
while a radio transmitter is operating close to it. Stop the power
unit before removing the fuel tank cap. Avoid spilling gasoline.
During warm weather do not fill the fuel tank so full that expansion
of the gasoline will cause an overflow.



OPERATION

STARTING THE POWER UNIT

CAUTION: Make no attempt to .start the power unit until all instructions
on the preceding pages have been complied with and you have carefully
studied the operating procedure hereinafter described.

STARTING THE POWER UNIT ELECTRICALLY.- Froceed as follows:

1. Check the oil level by means of the bayonet gauge. Make sure
that the crankcase is filled with proper oil to the FULL mark
on the gauge. ' ‘ .

2. Turn the Automatic Voltage Regulator control rheostat to its
extreme counterclockwise position so that the voltage will be
below normal when the power unit starts.

2, See that the Two-Way Field Circuit Switch is in the Automatic
position.

4. Press the START button firmly until the power unit starts, but
not more than 10 or 15 seconds. Choking is automatic and the
power unit should start at once. If it fails to start, wait
10 seconds and then repeat tne procedure.

- If the power unit does not start after a few attempts, check
the fuel supply and the ignition wires and then repeat the
starting procedure. NOTE: O0il was placed in the cylinders
before shipping and in some cases it may be necessary to re-
move and clean the spark plugs by washing them thoroughly in
gasoline before the power unit will start the first time.

5. Check the oil pressure gauge immediately after starting the
power unit. Pressure will be high until the power unit warms
up, however, after reaching normal operating temperature it will
be approximately 25 to 30 pounds.

6. Turn the Automatic Voltage Regulator control rheostat, slowly,
in a clockwise direction to increase the output voltage to the
desired value.

7. Allow the power unit to warm up until it operates smoothly.
Then connect the load. The power unit should be near its
normal operating temperature before being expected to carry
its rated full load. :

8. The output frequency will vary somewhat with changes in the
amount of load on the power unit. The frequency may be in-
creased by momentarily pressing the INCREASE button of the
frequency control switch. The frequency may be decreased by
momentarily pressing the DECREASE button.

After the power unit is in operation, and the voltage and the fre-

quency have been adjusted, they are automatically held within close
limits. Any small change that may be desired from time to time may
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OPERATION

be obtained by means of the frequency control switches and the voltage
regula.tion rheostat on the voltage regulator as hereinbefore described.

During operation, the operator should observe the various meters and the
oil pressure gauge at frequeht intervals and promptly “take any correct-
ive measure indicated as needed.

STOPPING THE POWER UNIT

It is good practice to disconnect all load before stopping the power
unit. Press the STOP button until the power unit has completely stopped.

STARTING THE POWER UNIT MANUALLY

If the starting battery does not furnish sufficient cranking power, the
power unit may be started by hand cranking.

MANUAL OPERATION OF CHOKE.- Pull out the choke bﬁtton, which is on the
lower front radiator housing, as required by temperature condltions and
proceed with the cranking of the power unit.

After the power unit has started, continue to provide a rich mixture
until it has warmed up. During the first few minutes, push the choke
button inward gradually until the futl open position is reached with-
out the power unit's hunting because of too rich a mixture or sputtering
from a mixture that is too lean.

CRANKING.- Insert the hand crank through the hole below the radiator,
engaging it with the crankshaft ratchet. Do not spin or push down on
the crank. Use a strong, quick upward pull. Repeat as necessary.

MANUAL VOLTAGE CONTROL

If ihe Automatic Voltage Regulator fails, the operator may regulate the
voltage manually by proceeding as follows:

1. See that the two-way field circuit switch is in the manual po-
sition. DO NOT CHANGE THE POSITION OF THIS SWITCH AT ANY TIME
WHILE THE POWER UNIT IS IN OPERATION.

2. Slowly turn the manmal voltage control rheostat model K until
the desired voltage is obtained.



ABNORMAL OPERATING CONDITIONS

COLD TEMPERATURES

Temperatures below 0° F. require that special attention be given to
lubrication, cooling and fuel, -

LUBRICATION.—- For temperature below 0° F. use S.A.E. 10 or S.A.E.
10W oil diluted with 10% kerosene for crankcase lubrication, as an
aid to starting and to assure proper lubrication. If the crankcase
is filled with undiluted oil, run the engine until warm, then drain
the oil and replace the drain plug securely.

Thoroughly mix 1 pint of kerosene with 4 quarts of S.A.E. 10 or S.A.E.
10W oil. 1If kerosene is not available use 1 pint of a good grade of
distillate instead. Do not dilute heavier than S.A.E. 10 oil.

Fill the crankcase with the diluted 0il to the FULL mark on the bay-
onet gauge and immediately run the engine 10 minutes to circulate
the mixture throughout the lubricating system.

Never add kerosene alone to the crankcase. Mixwith the 0il before
pouring into the crankcase. This applies to 0il added betwesn changes,
also.

When using diluted oil, change the oil every 6/ operating-hours and
check the level every 8 operating hours, or oftener if experience
shows it to be necessary. '

AIR CLEANER.- For températures below 32° F., use S.A.E 10 oil. If
congealed S.A.E. 10 oil or frost formation within the air cleaner
restricts the flow of air, remove and clean the air cleaner. Re-
assemble and use without oil. As soon as temperature and humidity
conditions permit, oil should be used with the cleaner in the normal
manner. )

COOLING SYSTEM.- The liquid in the cooling system must be protected
if there is any possibility of its freezing. Use any good anti-
freeze as directed by the manufacturer. Common ones are alcohol,
Prestone and Zerone. Never use kerosene or distillate. Drain the
cooling system while it is warm, not hot, and flush it with running
water or an approved flushing agent. Never flush a very cold cool-
ing system with water or any solution which may freeze upon contact
with the cold metal and cause damage. ’

Close both drain cocks and fill the cooling system to within one
inch below the bottom of the radiator neck with a solution of water
and anti-freeze mixed in proper proportions.

" Check the cooling mixture often, both as to amount and degree of
protection. Protect to a temperature at least 10° below the lowest
temperature that may occur.

In extremely cold weather, it is possible to control the temperature

of the compartment in which the power unit operates by simply c¢losing
a portion of the discharge opening. In this way, a normal temperature

{0



ABNORMAL OPERATING CONDITIONS

can be maintained in a room even though the temperature outdoors mlght
be as low as =300 F. Avoid overheating.

FUEL.- Give special attention to fuel. Fresh fuel and higher test
fuel aid starting. Keep the fuel tank nearly full, reducing conden-
sation. Never fill entirely full with cold gasoline.

HOT TEMPERATURES

‘Under extremely warm operating conditions be sure there is ample ven-
tilation. Keep the radiator well filled and the fan belt properly
adjusted. Keep the crankcase oil level near the FULL mark. Flush
the cooling system, if necessary, and refill. Be sure the radiator
hoses are free of abstructions.

DUST AND DIRT

Under dusty, dirty conditions keep the power unit as clean as prac-
ticable. Check operation more freguently and service the power unit
as needed.

1. Clean the air cleaner and refill the oil cup as often as
necessary. Check it daily.

2. Change the oil filter cartridge as often as the oil bsgins
to darken. .

3. Clean the generatar commutator, slip rings, and brushes often.
L. Make sure that the brushes ride freely in their holders.

5. Keep all supplies of fuel and oil in air-tight containers.



PERIODIC SERVICING

Follow a definite schedule of inspection and service to maintain a high
level of operating efficiency. More detailed instructions for adjust-
ments follows in the Accessory Service section. Lubrication is an im-
portant part of periodic servicing.

The service periods indicated are for normal service. For extreme
conditions of load, temperature, frequent starts, dust and dirt, service
oftener. '

If the power unit operates less than 8 hours daily, give the 8-hour
service daily. If operation is Iess than 64 hours weekly, give the 32
and 64-hour services weekly. If operation is less than 256 hours monthly
give the 128 and Z56-hour services monthly. I1f operation is less than
102/ hours each 3 months, give the 512 and 1024-hour services each 3
months.

Check the various gauges and instruments freguently and promptly take
any corrective measures indicated. Service only while engine is not
running. Observe safety precautions.

SERVICE EVERY 8 OPERATING-HOURS

RADIATOR.— Check the cooling liquid level and add liquid as needed.
CRANKCASE OIL LEVEL.- Check the oil level as shown by the gauge and add

oil, if needed. Never operate the power unit with the oil level below
the SAFE OPERATING RANGE indicated on the bayonet gauge.

AIR CLEANER.- Check oil level and refill to proper level.

FUEL SUPPLY.- Check the fuel supply. Add proper gasoline as necessary
to assure ample fuel in the tank at all times. At full load the power
unit uses approximately three gallons of gasoline each hour.

SERVICE EVERY 64 OPERATING-HOURS

BATTERY.- Test and add distilled water, if needed.

FAN BELT.-~ Inspect the fan belt. Adjust or replace, as needed.
CRANKCASE.- Drain and refill to proper level.

AIR CLEANER.- Disassemble, clean and refill.

LUBRICATION.- Lubricate the following with lubricating oil: carburetcr
throttle shaft bearing, governor ball joint, throttle, governor and
Modutrol link bearings.

SERVICE EVERY 256 GPERATING-HOUKS

SPARK PLUGS.- Clean and adjust the spark plugs.
BATTEEY CONNECTIONS.- Clean and tighten the battery connections, if needed.

Keep coated with petroleum jelly or grease to retard corrosion. Install
new cables, if needed.

12




PERIODIC SERVICING

MAGNETO.- Clean the magneto distributor inside and outside. Adjust
breaker contacts to .0l5" gap when wide open. Install new contacts,
 4f needed. Inspect cables and replace, if needed.

FUEL SEDIMENT BULB.- Clean the fuel sediment bulb and- screen.

ENGINE COMPRESSION.- Check the compression of the engine cylinders by
means of the hand crank. If compression is poor on one or more cyl-
jnders and the trouble cannot be corrected in the field, return the
power unit to the depot for repairs.

CARBURETOR,- Drain the carburetor and replace the drain plug.

'GENERATOR.- Examine the commutator, slip rings, and brushes. Clean,
adjust or replace as needed.

EXHAUST SYSTEM.- Inspect all exhaust connections. ' Tighten or replace
all parts requiring it.

GENERAL.- Inspect the power unit thoroughly for leaks, loose electrical

connectiong and other external items that may .need attention. Make
needed corrections. »

SERVICE EVERY 512 OPERATING-HOURS

MAGNETO.—- Lubricate with S.A.E. 10 oil.

. SERVICE EVERY 102/ OPERATING-HOURS

FAN IDLER BEARING.- Lubricate, using a approved general purpose grease .

GENERATOR END BEARING.- Lubricate, using an approved general purpose
grease.

13



INSPEOTIONS AND ADJUSTMENTS
GENERAL '

The operator should become familiar with the performance and the sound
of the power unit under various operating conditions so that he will
recognize any unusual condition that requires attention. He should
notice the performance whemaver near the power unit. Loose bolts or
screws should be tightened at once. Leaks should be corrected promptly.

The Periodic Servicing Schedule should be followed closely. This section
includes instructions for adjustments which the operator should be able
to make when needed. '

If trouble develops, the operator should follow an orderly procedure in
determining the cause before attempting repairs. )

AIR CLEANER

Loosen the long thumb-screw at the bottom of the air cleaner and lift the
cleaner from the power unit for cleaning. After removing the thumb-nut
from the top of the cleaner, the cover and element may be lifted from the
cup. Clean the ald oil and sediment from the cup. Clean the element
thoroughly by sloshing up and down in a suitable cleaning fluid or in
gasoline. Allow it to dry or dry it by using an air hose. Fill the cup
to the level mark with clean oil of the same kind as used in the engine
crankcase, but never diluted with kerosene. Reassemble and install the
cleaner, tightening the clamp screw securely.

BATTERY AND CABLES

Test the battery with a battery hydrometer weekly. Follow the battery
manufacturer's instructions in caring for and installing the battery.

Clean and tighten the battery connections when needed. Apply a coating
of petroleum jelly or grease to retard corrosion. Install new cables,
if needed.

CARBURETOR

‘If the engine is not performing correctly, do not hastily conclude that -
the carburetor is at fault. The ignition system, valve action, compres-
sion and fuel system other than the carburetor must be functioning prop-
erly before the carburetor can be properly adjusted.

~ The carburetor may be adjusted in the following manners

1. Turn the idle adjusting screw entirely in (clockwise) then back
it out 3/4 turn., Due to the fact that the power unit is not re-
quired to idle at low speed, this adjustment is not critical and
it is better to have it slightly too rich rather than too lean.

2. Start the power unit. After normal operating temperature is
reached, adjust the throttle stop screw (B) so that it ctlears
the stop about 1/3 turn when the power unit is running without
load.

3, With the power unit operating at about full load and at normal
operating temperature, turn the power adjusting screw (E) in

14
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POWER ADJUSTING SCREW (E)

THROTTLE STOP SCREW (B)
IDLE ADJUSTING SCREW

CHOKE CONTROL
CLAMP

DRAIN PLUG

CARBURETOR ADJUSTMENTS

(clockwise) slowly until the frequency drops noticeably. Then
turn this screw out,.one notch at a time, until the frequency
rises to normal and the power unit runs smoothly. Note the
position of the screw and then turn it out 1/, turn further to
take care of cold starting conditions.

L. When installing a new carburetor, an approximate adjustment of
screw (E) may be made by turning it out 1-1/4 turns from a closed
position. Don't turn the adjusting screws tightly into their
seats or damage may result. Complete the adjustment of screw
(E) after normal operating temperature is reached.

COMPRESSION

The power unit must have uniformly good compression on all cylinders in
order to function properly. Loss of compression may be due to leaking
spark plugs, spark plug gaskets or cylinder head gasket. These can be
tightened or replaced by the operator. The most common cause of com-
pression loss is leaking valves. Compression loss my result from
sticking or broken piston rings or badly worn cylinders. Servicing of
valves, pistons and cylinders is a shop job not to be attemped by the
operator inexperienced in such work. He can, however, determine when
such major service is needed. Loss of. compression sufficient to af-
fect the operation of the power unit should be corrected as soon as
possible.

When testing the compression, first connect a jumper wire from the mag-
neto ground stud to the power unit so the power unit will not start.
Insert the hand crank and pull upward. Compression should rock the
crank backward forcibly if allowed to so do when well up on the compres-
sion streke. .

Compressed gases leaking past an exhaust valve can be heard at the ex-
haust outlet. -If leaking past an intake valve, a hissing noise may be
heard through the carburetor. Remove the air cleaner and disconnect the

15
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 INSPECTIONS AND ADJUSTMENTS

exhaust line at the manifold and ‘have someone crank the engine manually
while you listen for these sounds, if you suspect that the valves are
leaking., If any valve is leaking, all valves should be serviced. A
compression leak past the piston rings will cause a hiss inside the
crankcase and may be heard at the oil filler opening. Reassemble after
testing all cylinders. -

EXHAUST SYSTEM

Exhaust gases must be piped outdoors.. All parts of the exhaust system
from power unit cylinders to outdoors must be kept mechanically secure
and gas tight. Examine them carefully. Do not allow the exhaust line
to become clogged with carbon. 4 clogged exhaust line will cause car-
bon to collect in the power unit and require removal and probably grind-
ing of valves.

FAN BELT

Inspect the fan belt. Do not use a fan belt until it breaks. If the
belt surface is broken, install a new belt. If the belt should break
in-service, the engine might overheat and be damaged to the point re-
quiring major repairs. Too tight a belt will have a short life and
cause unnecessary wear on the water pump bearing. A loose belt will
slip, become hot and fail to drive the fan and water pump fast enough
for proper cooling. Adjust the idler pulley .s6 that the belt tension
will permit the belt to be pressed inward 3/8" when a pressure of about
8 pounds is applied on the left side of the belt midway between the
pulleys.

To adjust the fan belt tension, loosen the idler arm mounting bolt, -
loosen the adjusting screw lock nut, and turn the adjusting screw to the
right or to the left, to increase or decrease tension, as necessary.

- Tighten' the adjusting screw lock nut and then the idler arm mounting

bolt.

The fan belt idler pulley and arm assembly must be removed when the pul-
ley bearing is to be lubricated. Loosen the nut of the pivot screw.,
Loosen the adjusting screw locknut and back the adjusting screw out until
the fan belt is free of tension. Disconnect the idler pulley arm at the
pivot end and remove the pulley and arm assembly. Wipe all dirt from

the assembly. Remove the bearing retaining snap ring and the 1/8" pipe
pPlug. Press the bearing and shaft assembly from the pulley by means of
an arbor inserted through the threaded hole. Clean the pulley thoroughly
in gasoline or suitable solvent and replace the pipe plug tightly. Wipe .
all grease from the bearing as thoroughly as possible with the finger.
Work an approved ball bearing lubricant well into the bearing and wipe
away the surplus as before. Then pack the lower half of the bearing
compactly with an approved ball bearing lubricant, tapering it from the
outer edge of the bearing to the forward end of the shaft head. Press
the bearing and shaft assembly into the cleaned pulley, replace the

snap ring and install the assembly on the engine. Adjust the fan belt
and tighten all nuts securely.

GENERATOR

Remove the cover from the éxciter every 256 operating hours, at least.
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INSPECTIONS AND ADJUSTMENTS

once a month, and inspect the commutator, collector rings and brushes.
Make sure that the brushes move freely in holders and have uniformly
good spring tension. Replace any brushes worn to less -than 3/4" in
length.

Sand new brushes to a good seating contact. Provide several strips of
No. 00 sandpaper as wide as the commutator and long enough to encircle
it completely. For use on the slip rings the sandpaper need not be so

wide. Some Scotch tape will be required.

Lift all brushes from their holders and place the ends of the brush

" springs against the sides of the brushes in such position as to hold

them high.

Lay a strip of the sandpaper on a bench, sanded side up. Take a piece
of scotch tape about the same width as the paper and 3-1/2" long, and

~stick it on one end of the sandpaper. It should be in line with, and

extend 2" beyond the end of the sandpaper. Now take this sandpaper with
tape attached and feed it onto the commutator, or collector ring, as

the case may be, in the direction in which the armature normally rotates.
This should be done in such manner that the tape may be pressed against,
and will adhere to the commutator op collector ring. Crank the power
unit slowly and feed the paper carefully so that it will be pulled en-
tirely around the commutator or collector ring, sanded side out.

USE “Q0° SANDPAPER

AP

REPLACE ANY BRUSH | )
WORN TO %/4°OR LESS &
O

TAPE END OF
SANDPAPER TO
COMMUTATOR

WRONG WAY C'Au.r.lo&oost'lno OF SANDPAPER RIGWAY
WHEN FITTING BRUSHES USE
SANDPAPER WIDER THAN SRUSH

SANDING BRUSHES

- Release the brushes so they rest on the sandpaper with normal spring

tension. Crank the power unit until the brushes are sanded to proper
seats. Examine each brush every few revolutions and sand no more than
necessary to produce proper seats. If necessary, renew the sandpaper.
When sanding is completed, remove the sandpaper, tape and all traces
of adhesive. Blow the dust away and install the brushes. Observe the
brushes under operation to be sure there is no arcing due to improper
seating. Then replace the cover. ’
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JINSPECTIONS AND ADJUSTMENTS

The commutator acquires a mahogany-colored surface after being in serv-

~ice a short time. If smooth, this surface requires no attention. Slight

roughness may be improved by holding a piece of No. 00 sandpaper against

" the surface while the power unit operates slowly. Brushes should be

lifted in holders while doing this operation. A badly worn, burned or
pitted commutator will require refinishing in a lathe. After refinishing
the commutator, or whenever the copper has worn down flush with the mica
insulation which is between the bars, the mica must be undercut 1/32".

RIGHT WAY TO UNDERCUT
MICA WITH MACK SAW BLADE
ND AS SHOWN.

5

UNDERGCUTTING COMMUTATOR MICA

GRIND SIDES THE
DTH OF MICA

The edge of the exciter brush ring has a small indentation that coin-
cides with the edge of the upper left supporting boss when the ring is

in proper neutral position. This spot is marked with yellow paint on
both ring and the support boss. This setting of the brush ring in neutral
position should be maintained.

The slip rings require the same attention as the commutator except that
there is no mica to be undercut.

After servicing the commutator, slip rings and brushes, blow the sand,
copper and carbon dust from the generator.

Lubricate the generator ball bearing according to schedule. Remove the
bearing cover, clean out the old grease and fill the bearing housing
1/3 full of an approved ball bearing lubricant. Pack the grease well
into the lower half of the bearing. Be sure the retaining clip which
holds the outer race of the ball bearing from turning,in the end bell,
is in place. Replace the cover, using a new gasket, if needed.

GOVERNOR AND MODUTROL

The governor is lubricated from the engine gearcase and normally requires
little attention.

CAUTION: Care should be exercised to avoid disturbing or changing the
adjustment of the governor-to-Modutrol motor connecting link.
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IASPECTIONS AND ADJUSTMENTS

_ If it should become necessary to adjust the governor or the kodutrol

connection thereto, proceed as follows:

1.

2.

#ith the spring tension on the main governor spring (A), adjust
the governor-to-carburetor control link length so that the carbu-
retor lever clears the wide open stop by at least 1/64 inch.

Screw the bumper screw(B) out far enough so that it does not
function.

MODUTROL
MOTOR

3.

4e

5.

6.

7.

GOVERNOR AND MODUTROL

Start engine. Press the decrease frequency control switch so
that the engine will operate at reduced speed. Allow the engine
to reach its normal operating temperature.

With the engine operating, at normal temperature, open the cover
of the terminal box and place a lead jumper on terminals 5 and
6, causing the Modutrol motor to travel to its full limit in the
frequency increasing digection.

See that the ball end of the Modutrol arm is pointing to the
rear of the power unit and is slightly below center.

It is not in that position, remove the screw and washer from the
Modutrol shaft and set the arm in that position.

The ball and socket joints at the end of the Governor-to-Modutrol
connecting link must not be so tight as to bind.

Adjust the governor-to-iodutrol connecting link to a length that
will provide an output frequency of 65 cycles.

19
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INSPECTIONS AND ADJUSTMENTS

8. Remove the jumper from terminals 5 and 6, in the terminal box,
and place it on terminals 4 and 5. This will cause tne Modutrol
. arm to turn forward to the full limit of its travel in the fre-
quency decreasing dircetion. With the arm in this position-the
frequency should be about 55 cycles.

9. Should the governor surge under load or part load, screw the
auxiliary adjusting screw (D) out a few turns at a time until
the surging stops. For close regulation, keep the auxiliary ad-
justing screw in as close as possible, without treating a surg-
ing condition. A change in this adjustment may require a change
in the length of the governor-to-iodutrol connecting lihk.

10. If the governor surges while the engine is running without -a
load, screw in .the bumper screw (B) until the surge is eliminated.
Tighten lock nut. Don't turn the screw (B) in far enough to in-
crease the engine speed. : :

LUBRICATION

CRANKCASE.- Check the oil level with the bayonet gauge at least every
8 hours, oftener if necessary. Never run the power unit if the oil
level is below the SAFE OPERATING ZONE. Keep level near the FULL
mark. :

The oil screen, attached to the large plug in the bottom of the o0il pan,
may be removed for cleaning. This should be done if, at a periodic

0il draining, the warm oil does not flow freely from the oil drain.
Sluggish flow indicates a clogged condition, probably of the screen.

To permit removing the screen, set the power unit over a service pit

or hoist it a few inches above the floor and securely block it. Drain
the oil with engine warm. Then disassemble the oil drain fittings from
the large plug in the bottom of the oil pan. Unserew the large plug,
bringing the strainer with it. Wash thoroughly in gasoline. Reassemble
completely and tightly, using a new gasket, if available. Fill the
crankcase to the FULL mark with the proper S.A.E. number lubricating oil.

MAGNETO

Remove the screw-slotted oil plugs on the némeplaﬁe side of the magneto
and lubricate with S.A.E. 10 oil every 500 operating hours. Replace the
plugs. '

If the spark is weak, the magneto should be checked. The spark should
jump at least 3/16" when the spark plug end of the cable is held that
distance from the base of the spark plug while the engine is being cranked.

Disconnect the cable shields from the magneto shield. Pull the cables
from the distributor, noting the position of each so it may be connected
to its proper tower when reassembling. Lift the shield from the magneto.

DISTRIBUTOR.- Unscrew the distributor cap screws enough to remove the

cap. Remove the cap and wipe it clean. If it is cracked, shows evidence
of arcing or has corroded high-tension inserts, a new cap should be in-
stalled. Pull the distributor arm up off the breaker cam. Wipe it clean.
If the spring is broken or the metal segment is too short, indicated by

a burned condition on top of segment, a new distributor arm should be

installed.
20
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BREAKER MECHANISM.- Remove the breaker cover by prying it upward.
Breaker contacts eventually become pitted and eroded. Examine them.
They should be clean, free of pits and pyramids and in alignment. If
not too bad they may be resurfaced by using a small, file-like car-
borundum hone. Use care to get them square. They may be cleaned with
lacquer thinner and must be free of foreign material. After making
sure that the contacts are in good order, the gap must be adjusted.

Remove the cover plate from the opening just ahead of the flywheel on '
the right side of the engine. Using a heavy screwdriver, engage the
flywheel teeth and turn the flywheel backward until the magneto breaker

 arm rides oh a high cam surface and contacts are open wide. Check the

gap between contacts with a thickness gauge. The gap should be .015".

To adjust, loosen the screw which holds the stationary contact bracket
and move the bracket the proper amount by turning the eccentric headed
screw in the open slot of the bracket. Tighten the holding screw and
recheck the gap. Place a very small amount of light grease along the
felt pad which lubricates.the cam surface. Place one drop of S.A.E. 10
0il on the breaker arm pivot. If the contacts are found to be badly
burned and somewhat sooty in appearance, and the spark weak and yellow, a
new condenser probably is needed.

STATIONARY CONTACT

SECONDARY
PENCIL

BREAKER ARM

FELT PAD
BREAKER CAM

~CONDENSER

BREAKER PLATE

CHECKING MAGNE TO BREAKER
CONTACT GAP

REASSEMBLY.- Install the breaker cover, tapping it down onto the shoulders

on which it sets. Place the felt washer on the four prongs of the breaker
cover. Line up the key inside the distributor arm with the slot in the cam
and press the distributor arm down into place. Make sure the distributor
cap gasket is in place and install the cap. Install the magneto shield.
Install the cables, each in its proper tower and push them well down into
place. Install the shield nuts.

SPARK PLUGS.- Remove the spark plugs. Clean them, if needed, and inspect

for cracked or badly eroded porcelains or badly eroded electrodes. Discard
any spark plugs not in good condition and replace with new ones of correct
type, Champion H-9. Adjust the gaps to .030". When installing, make sure
the gaskets are in place. Tighten securely. . :

2l
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MAINTENANCE AND REPAIR

Eventually it may become necessary to grind valves, remove carbon, and
make major repairs on the power unit. Major repairs should be attempted
only by a mechanic thoroughly familiar with automotive type engines.

Before disassembling a portion of the power.unit for repairs, a careful
analysis of* the existing conditions should be made to determine whether
or not such disassembly is necessary.

.The mechanic is better equipped by training and with tools than the

operator. Therefore, whenever servicing a power unit, he should make
all repairs that are required at the time, at least insofar as it is
rracticable to so do. Keeping the equipment in as good condition as .
practicable assures better performance, prolongs its life and actually
reduces the major repairs ultimately required.

VALVE SERVICING

VALVE

VALVE_GUIDE
%ETAIMR

VALVE GUIDE

L, €5 vALvE SPRING

RETAINER

VALVE SPRING

VALVE PUSH
ROD

VALVE ASSEMBLY

Reduced engine power results from leaking valves which allow compressed
gases to escape from the cylinder into the exhaust or intake manifold.:
By proper use of & cylinder compressien gauge, leaking valves may be
located. Compression gauge readings should be within 10 pounds of each
other and not lower.than 80 pounds at sea level. If testing equipment
is not available, test compression as previously described.

Meintain factory limits and clearances when grinding valves. Proceed
as follows::

1. Drain the radiator.
2. Disconrnect the fuel line at the carburetor.
3. Remove the air cleaner, air cleaner tube and bracket assembly.

L. Disconnect the throttle control rod and the choke control from
the carburetor.
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7.
8.

g.
10.

11.

12,

13.

15.

16.

17.

Disconnect the exhaust pipe and remove the manifold.

Remove the spark plugs and disconnect the temperature gauge
thermal element from the cylinder head.

Remove the upper radiator hoss.

Remove the cylinder head nuts holding the spark plug cable
conduit and lay the conduit aside without disconnecting the

cables from the magneto.

Remove the cylinder head and the valve spring covers.

Insert a small pry bar through the port at the side of the
cylinder block and pry downward on the top of a valve guide.

Be sure the valve is closed when prying down on the guide.

After removing the retainer, remove the tool. Then remove

the valve, guide, and spring assembly upward. Remove all

valve assemblies and keep them in order so each may be reinstalled
in its respective position. '

Remove springs and guides from valves. Keep the 2-piece guides
in pairs, each with its proper valve.

Remove carbon and corrosion from valves and guides. Clearance
of stem in guide should be between .0015" and .0035". If the
inside of guide has worn larger than .3214", discard it.

Reface valves to 450 angle with an approved refacing machine.
Discard valves that have been refaced until edges are thin, and
valves with stems so worn that clearance is excessive when tested
in a new guide. :

Clean all carbon from the valve seats and ports and from tops of
pistons. Clean the entire top of the cylinder block carefully.

Examine the valve seat inserts. Reface, if necessary. Eccentric
grinding is the only method recomrended for refacing the hardened
seat inserts. Follow instructions furnished with the grinder.
The seat width should not exceed 3/32".

Assemble each valve assembly and grind each valve in its proper
seat with fine valve grinding compound, just enough to assure
correct seating contact between valve and seat. Clean the grind-
ing compound thoroughly from all parts.

Assemble the valves to the engine, then check the clearance be-
tween each valve and its tappet when the tappet is entirely down.
The clearance must be between .013" and .015" for exhaust valves,
or between .0l10" and .012"™ for intake valves. Adjustment is made
by grinding either the valve facé or the bottom of the stem, as
required, on an approved valve grinding machine. If a valve
face is ground, touch it up with grinding compound again as
described above. Again remove all abrasive, install the valve
assemblies and the valve spring covers, using new gaskets.
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MATNTENANCE AND REPAIR

18, Clean all carbon from cylinder head and clean the gasket surface.
- Install the cylinder head, using a new gasket without cement.

Tighten all nuts to & tension of 50-ft. lbs. with a torque in-
dicating wrench.

19. Complete the entire reassembly, reversing the order of pro-
cedure used in disassembling. ' Clean all gasket surfaces and
use new gaskets. Clean spark plugs and adjust gaps to .030"
before installing. Service the carburetor before installing.
Service the distributor and breaker mechanism of the magntoe.
Check the ignition timing before starting the engine., Ipstall
new radiator hose, if needed, and make sure that the thermostat
is installed with arrow pointing toward the radiator.

20. Close the drain cock and fill the radiator.
21, Start the power unit and allow it to operate without load until

normal operating temperature is reached. Adjust the carburetor.
Check frequency; if necessary, adjust the governor.

CONNECTING ROD AND PISTON ASSEMBLY

PISTON
COMPRESSION
RINGS

OIL CONT ROL
RING

PISTON PIN
RETAINERS

PISTON PIN

PISTON PIN
BUSHING

CONNECTING ROD

IL SPRAY
HOLES

CONNECTING
Oy ROD BEARING

-

PISTON AND CONNECTING
ROD ASSEMBLY

After dreining the radiator and the oil pan, the cylinder head, oil
drain assembly, and oil pan may be removed. Before removing the oil
pan, the power unit should be set over a suitable pit or upon suit-
able and safe blocking to hold it high enough above the floor to af-
ford easy access.

Inspect connecting rod bearings for looseness. If needed, new bearing
inserts should be installed. After removing the bottom halves of the
bearings, remove the piston and connecting rod assemblies from above.
Replace the lower halves of bearings .on their respective connecting

rogs, Connecting rods are numbered on the camshaft side of the bearing
end.
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Examine the cylinder bores. If required, install new cylinder sleeves.
Examine the pistons. If they are considerably scored, are excessively:
loose in the cylinders, have excessively worn ring grooves, or other-
wise are not in good condition, install new pistons. Install new
pistons if the old ones are so loose on the piston pins that the con-
dition cannot be corrected by using new .002" oversize piston pins.

If new cylinder sleeves are installed, use new piston rings with them.
If the old sleeves are retained, it may be possible to use the old
piston rings. Chneck the old piston rings for clearance in grooves, fit
to cylinder walls, and tension when gap is closed. Good fit to cyl-
inder walls is evidenced by a smooth, bright appearance on the entire
exterior surface of the ring. Discard rings not meeting these tests.

Refer to the Table of Clearances in the fitting of new parts.

If the same pistons or rings are to be used, remove the rings from the
pistons, being careful not to permanently distort the rings. Keep in
such order that each ring will be installed in its same groove and with
same side up as before removing. Clean sll carbon from rings and pistons,
giving particular attention to cleaning ring grooves, oil return holes
and the chamfer at bottom ring groove.

Examine the fit of piston pins in connecting rods and pistons. If too
loose, it may be possible to correct by installing new piston pins .CO2"
oversize. This will require reaming the piston and the connecting rod
bushing. The connecting rod bushing is not replaceable in the connecting
rod. :

The piston pin should drop through the piston pin hole in the piston
with a maximum clearance of .0005", assuming that parts are clean and
of same temperature. Pins float in connecting rod bushings and should
be fitted .0001" loose.

Before installing a piston and connecting rod assembly in the engine,
check its alignment, using an approved aligning fixture according to the
manufacturer's instructions. Realign, if needed.

CYLINDER_BORES AND PISTON FITTING

The cylinders are equipped with hardened, removable sleeves. Under nor-
mal conditions these sleeves seldom need replacing. Being hardened, they
resist wear and scoring. If more than .CO5" out of true it is advisable
to install new sleeves. Operating without proper lubrication may score
the sleeves. Overheating of the engine due to lack of water may warp

one or more of the sleeves, particularly at the top flange. Then carbon
building up under the warped flange, may further distort the upper part
of the sleeve. Install a new sleeve to correct this condition.

Cylinder sleeves may be removed and installed by using a Cylinder Sleeve
Puller and Replacer tool according to the manufacturer's instructions.

Due to necessary tolerances in manufacture, the fit of new pistons in
newly installed sleeves should be checked carefully. It is advisable to
use a piston pull scale in fitting the pistons and fit to a pull of 7 to
12 pounds using a .003" thick feeler blade 0.50" wide.
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MAINTENANCE AND RERAIR

CRANKSHAFT

The crankshaft is supported by threé bearings of the replaceable insert
type. Several undersizes are available. The inserts are clamped in
place by the bearing caps. End thrust is taken by the flanges of the
center bearing. 0il flowing from the rear of the bearing is deflected r
into the oil pan by the oil-slinging flange on the crankshaft. A woven
asbestos packing is fitted into grooves in the upper part of the oil
seal and in the oil pan to prevent the escape of o0il at that point.

The packing is in two renewable pieces.

CAMSHAFT, VALVE TAPPETS ANb TIMING GEARS ]

The three hardened journals of the camshaft are supported directly in :
bearing holes bored in the cast iron cylinder block. End thrust is taken
on the face of the front bearing end. The camshaft and tappets seldom
require replacing .

To remove the camshaft and gear assembly, remove the cylinder front
cover and the valve chamber cover plates. Then remcve the valve guide
bushing retainers and insert one of these parts in a slot in each of
the tappets to hold the tappets up while the camshaft is being removed.

TIMING GEAR MARKS

Phen assembling the engine,the timing marks on the timing gearé must be
aligned. The proper backlash is .003" to .004". :

An off-center slot in the front end of the camshaft engages a correspond-
ing tongue on the magneto adapter shaft and thus the magneto adapter

shaft is driven. Forward thrust of both shafts is taken by a screw type
adjustment extending through the cover of the adapter. Proper adjust-
ment is obtained on the completely assembled engine by turning the adjust-
ment in until all endwise slack of the shafts is taken up and then back-
ing it out 1/8 turn and tightening the locknut securely.

FUEL SYSTEM

The fuel system includes the fuel tank, fuel pump, carburetor, and con-
necting fuel lines. The most important servicing it requires is to keep
it free of dirt, water, and leaks. This requires care in handling of

the fuel to avoid getting dirt or water into the fuel system, and periodic
cleaning of sediment bowl and strainer to keep dirt and water which enter
from reaching the passages and jets of the carburetor. Fuel leaks should

be corrected as soon &8 discovered.
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MAINTENANCE AND REPAIR

OIL CIRCULATING SYSTEM.- The oil pump housing is intagral with tne front

. main bearing cap, and the pump is driven by a fibre gear which meshes

with the crankshaft timing gear. The pump is of the gear driven type.
1t may be disassembled by removing the cover at the rear of the pump

housing. The parts are :eplaceable.

COVER GASKET BODY ASSY—

GEAR- /? N
SCREEN BUSHING GEAR

OlL PUMP ASSEMBLY

The oil screen is removable with the oil pan'drain.plug.

The oil relief valve spring and plunger may be removed after removing
the relief valve nut. This valve seldom needs attention. It rsgulates
the oil pressure and this pressurz is registered on the OIL PRESSURE
gauge. Normal gauge r=ading at normal operating temperatures is ap-
proximately 25 to 30 1lbs. per square inch. Before attempting to correct
the oil pressure hy stretching the relief valve spring to increase pres-
sure, or shortening the spring by grinding, to decrease pressure, be
sure the intorrect oil pressure is not due to some other cause.

WATER PUMP.- To disassemble the pump after it has been removed from the
engine, just remove the cap screw, cover and gasket. Press the pulley
off the shaft in an arbor press, using a fixture which will hold the
pulley at the belt groove. Remove the housing snap ring. Press the .
shaft from the impeller. Remove the seal snap ring and disassemble the
various parts from the impeller. '

Some metal is removed from the shaft and the holes in the impeller and
the pulley when they are disassembled. If these same parts are to be
used again, check them carefully to be sure they will fit tightly when
reassembled. If doubtful, use new parts. Assemble the spring, clamp
ring, seal, spring guide, seal washer, and snap into the impeller.
Insert the shaft and bearing assembly into the housing and install the
housing snap ring. Press the impeller assembly onto the rear end of
the shaft. Press the pulley onto the shafi. Install the cover, using
a new gasket. When installing the pump on the engine, use a new gasket.
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HOUSING SNAP RING

WATER PUMP ASSEMBLY
MAGNETO

The magneto distributor breaker mechanism and condenser may be serviced
while the magneto is on the engine.

BREAKER MECHANISM.- To remove the breaker contacts for resurfacing or
for replacement, first remove the screws and washers from the breaker
arm spring and pivot and 1ift the arm from the pivot. Remove the spacer
and washer from the pivot. Remove the screw and washers from the end
of the stationary contact bracket and 1ift the bracket off the pivot.

CONDENSER.- Remove the condenser. The condenser -capacity should be .16
to .18 mfd. If not within these limits, install a new condenser. Place
the condenser gasket in position before installing the condenser.

BREARFR PLATE GROUP.- If desired, the breaker plate, contacts, and con-
denser may be removed as a unit. To do this, disconnect the two leads
from the breaker spring screw. Then remove the two breaker plate mount-
ing screws, lockwasher, and plain washers and 1ift out the breaker as-
sembly. The slots for the mounting screws permit shifting the position
of the breaker plate. Witness marks on the plate and adjacent boss in-
dicate the correct position.

Test the coil without removing from the magneto. When using an Eisemann
coil tester, connect the tester ground lead to the magneto housing,
connect the tester breaker lead to the magneto ground terminal, conmnect
the tester spark lead to the spring of the magneto secondary pencil.
Turn the cam until the breaker points are open. Replace the coil with a
new one if it requires more than 1.5 amperes to give a steady spark on
& 5 mm. gap. :

MAJOR MAGNETO REPAIRS.- Major magneto repairs require removing the
magneto from the engine. Loosen the bolt of the magneto clamp and
1lift the magneto from the adapter mounting.

Remove the distributor cap, distributor arm, breaker cover, and
breaker plate group as already described. The remainder of the mag-
neto may be disassembled as follows:

1l. Remove the screw, lockwasher, and lock plate from the cam and
pull the cam from the shaft., If it sticks, tap lightly with a
piece of brass rod while pulling.
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Remove the two bearing plate clamp screws and pull the bearing
plate, rotor, end plate, and impulse coupling from the housing
as a unit., The screws must be unscrewed a little at a time as
the bearing plate separates from the housing. _

Pry out the inner core snap ring. Press the coil away from the

- inner core just enough to permit inserting the ends of two screw-

drivers (180° apart) under the edge of the imner core. Carefully
pry the inner core out.

Disconnect the coil ground terminal. Arrange the leads so they
w?ll not catch on the housing. Use a Wico tool No. 4086 or
similar inverted U-shaped tool to remove the coil. Insert the

U-SHAPED TOOL

REMOVING MAGNETO COIL

legs of the tool through holes in the upper end of the housing
so tney will rest on the coil on opposite sides of the laminated
core. Strike the tool with a light hammer and drive the coil
out, being careful not to injure the insulation.

Remove the two screws and lockwashers which hold the secondary
pencil. Then remove the pencil.

Using a 3/32" pin punch and light hammer, drive the pin from the
gear #hile supporting the gear at the shoulder. Pull the gear
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from the shaft. Remove the snap ring from the shaft. Remove

the screws and clamp washers which hold the end plate to the
bearing plate. Strike the side of the end plate lightly with a
mallet to loosen it from the bearing plate. While pushing against
the end of the drive shaft, pull the end plate off the shaft.
Then pull the drive shaft with cam plate and impulse springs from
the support plate. .

7. Clamp the cam plate in a vice and remove the nut and washer.
Replace the nut loosely and tap it lightly to loosen the shaft.
Remove the nut and then remove the shaft.

8. Remove the nut and washer which hold the support plate to the .
rotor shaft and pry the plate from the shaft by using two screw-
drivers 1800 apart. Pull the rotor from the bearing.

9. Remove the cotter pins from the impulse weight pivot pins. Re-
meve the pivot pins and the weights. Note the positions of the
impulse weight springs and install them in their correct positions
when reassembling.

When disassembled, all parts may be inspected and necessary new parts
substituted. Reassembly is made by reversing the procedure used in
disassembly, giving special attention to certain details. Place a

few drops of oil on the bearing surfaces before assembling. Make sure
there is a good contact between the secondary pencil and the secondary
clip on the coil. Press the coil down and insert the wedges on the same
side of the core as the split in the core.

MAGNETO IMPULSE COUPLING

When reassembling the impulse mechanism, hook the ends of the impulse
springs properly over the pins on support plate and cam plate. Place
the gasket in position and slide the end plate over the drive shaft

to proper position. Align the witness marxs on end plate and bearing
plate before tightening the holding screws. ‘

Peen the ends of the gear pin.

Make sure that the oil plug in the bearing plate is on the same side
as the one in the body. Turn the screws in, a little at a time, as the
parts come together. Tighten securely.

The indicating marks should line up when the breaker plate is installed.
If a new breaker plate has no indicating mark, set it at such position
as provides the best spark when tested at 65 r.p.m. on a test stand.
After locating the correct position, mark it permanently with a chisel
mark on the end of the brsaker plate and the adjacent boss.
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Test the secondary current. Taken through the distributor cap, it
should jump a No. 4 star gap or a 9/32" needle gap at 65 r.p.m., a No. 5
star gap of 11/32" needle gap at 150 r.p.m. If a star or needle gap is
used with an Allen or Weidenhoff test stand, be sure the gap is properly
grounded to the stand.

Remove the two oil plugs and fill the holes with S.A.E 10 oil. Reoiling
should not be necessary oftener than each 500 operating hours unless
disassemibled in the meantime. :

TIMING MAGNETO TO ENGINE.- Remove the No. 1 spark plug and adapter fit-
ing from the engine. Insert a bent piece of stiff wire through the
spark plug hole into the cylinder far enough to feel the near edge of
the piston as it rises. Crank the engine slowly and stop when the piston
is exactly at top dead center on a comprassion stroke. Then grasp the
magneto gear and turn it in the normal direction of rotation until the
impulse coupling has just tripped and the metal segment of the distrib-
utor arm is near the position corresponding with the No. 1 tower of the
distributor cap. Install the magneto and tighten the locking clamp.

Recheck the timing by cranking the engine until the No. 1 piston again
reaches the top of the compression stroke. The impulse coupling should
just snap at this piston position. The timing should be rechecked under
running conditions. Make final adjustments by slightly turning the mag-
neto housing to advance or retard the spark to the position which gives
best engine performance. Tighten the clamp screw securely.

CLEARANCES AND TOLERANCES

TABLE OF CLEARANCES AND TOLERANCES

Firing Ordercesecesese 1-2-4-3 Piston Rings: ‘ -
C}'linder BOr€eeacececcns 30187" Width:

Removable Cylinder Sleeve. Yes Top Compression...0940" - .0950"
StroKkeeessssesssssssesss 375" Center Compression

CompreSSion 'Ratio...oo.o 6.1:1 eecsecssoscssson e 00935" - 0391;5"
Cylinder Head Bolt Tension 0il Controleeeee 1565" - .1575"
eesscsscescsssscsse 50 Ft.-Lbs, Groove Clearance:

Va.lve Seat Angleooooooooco 450 TOp.............'. 0002""‘ oOOBS"
Valve Seat Width’ n&x.;. 3/32" Other.......u... ‘00015""" 0002“
Exhaust Valve Clearance Gap Clearanc@..... .012" - 017"

escssscsessscasens .013" - 0015" Connecting R‘Od Baarings:
Intake Valve Clearance Type: ‘

EEREREEXEN N NN X NERN ] 0010" - 0012"
Valve Clearance in Guide

XX R XN N N NN N J .0015" - 00035“
Valve Spring Lengtn:
Free‘..’..............'. 2.41“
Under 63 Lbs......:oocoo 1.84"
Camshaft 3earing Clearance

e00 0008 OCOOLEOSOIDOLYS 00015." - 00032"
Piston Pins:

Diametereeecses 7501 - 7504"
Fit in Piston.eeeeeess .0005"
Fit in Rod...... o0001" Loose
Oversize available «D02"

Steel-backed, Alloy-lined, replaceable
Diameterecesssssscsssssses 2.094"
Diameter Clearance
otooopooooo.ooooo.oooL" - 00025"
Selectedessessss +000C" - 005"

End Clearuncesssee 004" - .008"
Piston Fitting:

eessss? to 12 Lbs. pull on .003"
feeler guuge 0.50" wide.

Main Bearings:

Type:s _
Steel-backer, alloy- lined, replacsable
Diameter . 2.2485"

Diameter Clearance 003" - .0025"
Timing gear Backlash .003" - .004" 3|
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GENERATOR

GENERAL

The generator normally requires little servicing other than periodic

attention to the brushes, commutator, slip rings and ball-bearings.

Eventually the commtator bars wear down so that the mica must be
undercut. This should be done as soon as the mica on any part of the
commutator surface touches the brushes. To do this operation properly
will require removing the generator end bell and, for that reasen may
be considered a major service operation. The method of disassembling
the power unit for major .generator service is explained in the next

few paragraphs. The disassembly need be carried only to the point which
permits the necessary work to be done.

When it becomes necessary to remove a major part of the generator, the
housing rear end panel must bs removed first. Tag all wires as they
are removed to assist in properly connecting them when reassembling.
After disconnecting the power lines, removing the battery charging
generator, and the outlet box, remove the bolts which attach the rear
end panel to the housing side panels. Lift the rear end panel from the
housing.

REMOVING EXCITER FRAME

After removing the rear end panel, etc., as described in the preceding
paragraph, the exciter end bell and exciter frame as;emblxes may be re-
moved. Proceed as follows:

1. Remove the exciter end bell band. Lift all brushes high in their
holders and set the ends of the sprlngs against them to hold them

high.

2. Remove the generator bearing cover. Remove the screw and clip
which hold the outer race of the generator bearing from turning.

3. If the entire generator frame is to be removed, omit the next
three operations and proceed to the operations under the next
paragraph.

4. Disconnect the field leads from the brush rig.

5. Remove the cap screws which hold the exciter to the generator
frame. Remove the exciter end bell.

6. If the exc;ter field assembly is to be removed, untape the
group of lead wires and separate the exciter series field lead
from the a-c leads. Then remove the exciter frame. It may be
tapped on either side to break the joint. Then insert small
prying bars in the joint at opposite sides of the frame and
complete the removal.

SUPPORTING THE ROTOR

After the end bell of the complete generator frame is remcved, the rotor
has no rear support and care must be used to avoid placing any weight on
this exposed end. At whatever stage the disassembly is stopped, place

wood blocking under the bearirg end of the rotor shaft to carry the weight
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of the rotor. To leave it unsupported for a considerable time may re-
sult in distorting the shaft. Do not put blocking under the commutator
or slip rings.

REMOVING GENERATOR : -

After removing the rear end panel, etc., as described in a preceding par-
agraph, the generator frame may be removed. Procsed as follows:

1. Remove the cover band from the exciter. Lift all brushes high
in their holders and set the ends of the springs against them
to hold them high. .

2. Remove the generator bearing plate. Remove the screw and clip
which hold the outer race of the generator bearing from turning.

3. Loosen the upper radiator hose connections. Drain the oil from
the power unit oil pan and remove the 0il drain fittings.

L. Remove the screw from the top center of the generator frame and
screw in a substantial eye-bolt with which to 1lift the generator.
The thread is 1/2"-13.

5. Attach a hoist to the eye bolt amd support the weight of the gen-
erator without lifting the housing from the floor. Remove the
cap screws which attach the generator frame to the housing side
panels. Raise the generator slightly and place substantial block-
ing under the generator adapter. Lower the weight on this blocking
to make sure it will support the generator at approximately its
normal position in the housing. Be careful not to raise the gen-
erator so high as to cause damage to the radiator connections or
to jam against the radiator core.

6. Again support the weight of the generator with the hoist but do
not raise the housing. Remove the nuts from the studs which hold
the generator frame to the generator adapter. Slide the generator
frame assembly to the rear until it clears the rotor assembly.

Be careful that the generator frame assembly does not ride on the
rotor assembly as it is being removed.

7. 1f the rotor assembly is not to be removed, support the bearing
end of the rotor on blocks just high enough to support its weight
without distorting the shaft.

8., If the rotor is to be removed, attach a rope around the shaft near
each end of the assembly and support its weight with a hoist.
Then remove the cap- screws which attach the drive flange to the
generator blower. Remove the rotor assembly from the flywheel
carefully so as not to damage the pilot which fits in a recess
in the engine flywheel.

ASSEMBLING GENERATOR TO POWER UNIT

Reassembly is accomplished by a reversal of the operations used in dis-
assembly. Use care. Make sure that all contact surfaces between parts
are clean before fitting together. Tighten all nuts, screws, and con-
nections securely. Use lockwashers in all places where they were used
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6riginally, preferable new lockwashers.

After tightening the cap screws which attach the rotor drive flange to
the flywheel, use a dial gauge to check the alignment of the rotor.
The run-out should not exceed a total of .010". To correct excessive
run-out, turn by means of hand crank until high side is up. Grasp the
end of rotor in both hands and push downward, but not too forcibly.
Then test again. Repeat until total run-out as shown by dial gauge is
within .0lO". Loosening and re-tightening the cap screws which attach
the drive flange to the generator blower may help to correct excessive
run-out.

Be surs to install the rear bearing lock, fitting it into the slot in .
the bzaring race. Tighten the hose clamps, after the generator frame
is attached to the housing side panels. Before starting the power unit
£ill the radiator and check your reassembly carefully to make sure no
operation has been omitted.

TESTING WINDINGS

A test lamp is required to make most of the tsst described here. A d-c

‘voltmeter is required for some of the tests.

EPOWER WITH 12.VOLT_BATTERY WITH 6-VOLT BATTERY
use 14 GE USE 12-VOLT BULB USE ¢-VOLT BULB
TEST LAMP

If an exciter armature winding or an alternator field winding tests
open-circuited, short-circuited or grounded, the practical repair is to
install a new rotor assembly. If the stator winding tests opan-circuited,
short-circuited or grounded, the practical repair is to install a new
stator winding assembly unless the trouble is in the leads outside the
winding proper.

If a winding having external leads, tests defective, check the leads care-

fully. If the trouble is in a lead, it can be repaired as the nature
of the trouble reguires.
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Before starting ths tests, remove the cover from the exciter, 1lift all
brushes high in the holders and set the snds of the springs against
them to hold them high. Then disconnect the stator leads and the ex-
citer cable from their terminal posts. .

Test prods must make good electrical connections at points of -contact.

TESTING EXCITER ARMATURE FOR OPEN OR SHORT-CIRCUIT.- This test requiress

e
\}
L,

the use of an armature growler after first removing the exciter frame.

TESTING ROTOR WINDINGS FOR GROUNDS.- Touch one test prod to the rotor
shaft and the other to a collector ring. If the lamp lights, the al-
ternator field winding is grounded. Touch one test prod to the rotor
shaft and the other to the exciter commutator. If the lamp lights,
the exciter armature winding or the commutator is grounded.

TESTING REVOLVING-FIELD WINDING FOR OPEN-CIRCUIT.- Touch one test prod
to each collector ring. If the lamp does not light, the field circuit
is open-circuited.

TESTING REVOLYING-FIELD WINDING ¥OR SHORT-CiRCU1T.- If a considreable
number of turns in one coil are short-circuited, that coil will run
cooler than other coils which are in good condition. Grounds at two
points in the winding would short-circuit the intervening portion and
the winding would test grounded.

TEZSTING EXCITER FIELD WINDINGS FOR OPEN OR SHORT-CIRCUILT.- Use the test
prods to test for open-circuit. Test for short-circuit in the turns of
a shunt coil by connecting the series of four shunt coils across a
6-volt battery and taking a voltage reading across each coil. If the
voltage is lower on one coil than on the others, that coil has some turns
short-circuited. To test for open-circuit, touch one test prod to each
of the two ends of the series of four coils. If the lamp does rot light,
there is an open-circuit. Unless the trouble is located at connections
between coils and easily repaired, install new coils.

TESTING EXCITER FIELD WINDINGS FOR GROUNDS.- Disconnect the shunt field
lead near the upper left exciter brush holder and the series field lead
near the lower left brush holder. Touch one test prod to the exciter
frame. Touch the other test prod to any of the field leads. If the
lamp lizhts, the winding is grounded. Inspect the leads. If the ground
is in a lead, tape the defective sectior with two leyers of half-lapped
rubber tape, then with two layers of friction tape. If the ground is

in the winding proper, the exciter field must be removed. Then remove
the hollow-head screws which hold the field pole shoe to the frame.
Remove screws from one pole shoe at a time, push the pole shoe and coil

- away from the frame and test again for ground. The ground is at the

coil last loosened before the test indicates that the ground has been
removed. Remove the pole shoe from the coil and locate the grounded

spot on the coil by visual inspection. Install a new winding. If a

new winding is not available it may be possible to repair the coil by
taping the defective area with several layers of carefully half-lapped
friction tape, then shellacing the area. Replace after shellac has dried.

TESTING STATOR WINDINGS FOR GROUNUS,- Touch one test prod to the stator
frame. Touch the other test prod to the terminal of either stator wind-
ing lead. If the lamp lights, the stator winding is grounded.
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If the ground is in the winding proper, install a new stator core and
winding assembly.

- TESTING STATOR WINDINGS FOR OPEN OR SHORT-CIRCUITS.- The stator windings

consist of two series of windings connected in parallel. An open cir-
cuit in one series would overload the other. At light and medium loads
this might not be noticeable in performance. At heavy loads the volt-
age would drop somewhat below normal and if long continued, excessive
heating would damage the insulation. A short-circuit would cause heating
of the short-circuited coils, probably resulting in damage to the in-
sulation. The voltage would drop, the amount of the drop depending on
the location of the short-circuit. These conditions cannot be exactly
located by test without rémoving the core and winding from the stator
frame and opening certain connections. However, these conditions

seldom occur and when they do occur, the damage usually is of such

extent that it can be detected by a close visual examination of the
winding. A new stator core and winding assembly is required to correct
either condition. If such trouble is suspected, test other windings

and check the generator and all external connections carefully before
concluding that the stator windings are open-c¢ircuited or short-circuited.

e
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SERVICE DIAGNOSIS

GENERAL

Before checking further,
and that the power unit has
and fuel, . ‘ .

I1.

Iv.

v.

VOLTAGE UNSTEADY

. I. STARTER FAILS TO CRANK ENGINE

1. Discharged battery. Le
2. Corroded terminals.

3. Loose connections.

ENGINE CRANKS TOO SLOWLY

1., Too heavy o0il in crankcase. 3.
2. Weak battery. ’ e

ENGINE CRANKS, BUT WILL NOT START

1., Faulty ignitiéon. - 3.
2. Lack of fuel as faulty
carburetor. L

POWER UNIT RUNS BUT VOLTAGE LOES NO

1.
2

Poor commutation. 3.
Open circuit, short circuit
or ground in generator or

field circuit.

1. Poor commutation. 3.
2. Loose connection. AR
VI. ENGINE MISSES AT LIGHT LOAD
1. Carburetor idle adjustment 3.
set wrong or clogged. 4
2. Intake air leak. 5.
VII. ENGINE MISSES AT HEAVY 1OAD
1. Spark plugs deflective. 4e
2 'y Faulty ignition . 5 .
3. Clogged carburetor jets.
VIII. ENGINE MISSES AT ALL SPEELS
1, Fouled spark plugs. VA
2. Defective or wrong spark 5
plug. : 6.
3, Sticking valves.
IX. LOW OIL PRESSURE
1. 0il too light. 5.
2. 0il badly diluted 6.
3. 0il too low. 7.
L. 0il relief valve not 8.
seating.
X, HIGH OIL PRESSURE
1. 0il too heavy. 3.
2. Clogged oil passage. 4e

5. .

be sure that all wiring is properly installed,
been seérviced with the proper grade of oil

Engine stuck.
Defective starting solenoid
switch.

p

Corroded terminal.
Defective cable.

Poor compression, usually be-
cause of leaking valves.
Wrong timing.

T BUILD-UP .

Poor seating of brushes on
slip rings.

BUT ENGINE NOT KISSING

Fluctuating load.
Voltage regulator not func-
tioning properly.

Faulty ignition.
Spark plug gaps too narrow
Uneven compression

Clogged fuel screen.
Defective spark plug cables.

Broken valve spring.
Defective ignition wires.
Defective or improperly
adjusted magneto.

Badly worn engine.

Sludge on 0il screen.

Badly worn oil pump.
Daefective oil pressure gauge.

0il relief valve stuck.
Defective oil pressure gauge.
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SERVICE DIAGNOSIS

¥I. POWER UNIT STOPS UNEXPECTEDLY

R R T 'é*.“v\%Wﬂg?"”"‘f@W

l. Fuel tank empty. 2. Defective ignition.
XII. ENGINE BACKFIRES AT CARBURETOR
1. Lean fuel mixture. L. Spark too late.
2. Poor fuel. 5. Spark wires crossed.
3. Intake valves leaking.
XII1. EXCEZSSIVE OIL CONSUMPTION
1. O0il leaks from oil pan or 4. O0il pressure too high.
connections. This does not 5. kEngine misses firing.
cause smoky exhaust. 6. Faulty ignition..
2. 0il too light or diluted 7. Unit operated a great deal at
3. Bearing clearance too great. light or no load.

8.

Too much oil.

XIV. BLACK, SMOKY EXHAUST, EXCESSIVE FUEL CONSUMPTION, FOULING OF SPARK
PLUGS WITH BLACK SOOT, POSSIBLE LACK OF POWER UNDER HEAVY LOAD.

1, Fuel mixture too rich. 3. Dirty cartutetor air cleaner.
2. Choke not open.
XV. LIGHT POUNDING KNOCK :
1. Loose connecting rod bear- 3. Low oil pressure.
ing. 4. O0il badly diluted.
2. Low oil supply.
XVI. DULL METALLIC THUD. If not bad, may disappear after a few minutes

operation.

1.

Loose Crankshaft Bearing.

If bad, increases the load.

XVII. SHARP METALLIC THUD, ESPECIALLY WHEN COLD ENGINE FIRST STARTS

1.
2.

Low oil supply. 3.
Low oil pressure.

0il badly diluted.

XVIII. PINGING SOUND WHEN ENGINE IS RAPIDLY ACCELERATED OR HEAVILY LOADED
1. Carbon on eylinders. 4. Valves hot.
2. Spark too early. 5. Fuel stale or low octane.
3. Spark plugs burned or 6. Lean fuel mixture.
carboned.

XIX., HOLLOW CLICKING SOQUND WITH COOL ENGINE UNDER LOAD

1.

Loose piston.

GENERATOR

1. OVERHEATING

1.

~
e

II.
1.

<.

2
PE

4e

38

Overloaded 3.
Low power factor load.

POOR COMMUTATION

Brushes not set at neutral 5.
position. . 6.
Brushes not fitted to th 7.
surface of commutator. 8.
Brushes binding in holders.
Brushes not equally spaced 9.
argund commutator.

Lack of ventilation

Brush pressure insufficient.
Unequal brush pressure.

Brushes of an unsuitable grade.
Commutator bars loose or pro-
Jecting above others.

High mica.
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INSTRUCTIONS FOR ORDERING PARTS FROM FACTORY

If these instructions are followed when ordering parts, it will

. greatly speed up the handling of your order, and help us in

renderlng prompt and efficient service.

Be sure to state the MODEL NO. o SERIAL NO.

.and GENERATOR NO. of the particular ONAN PLANT for
"which parts are required. These numbers will be found on the name

plate on the plant., Parts must be ordered by parts numbers and
description as listed in catalog. Do not order parts in sets unless
so cataloged. State the exact quantity of each part needed. State

- definite shipping instructions on your order - Parcel Post, Express -

or Freight.

If in doubt as to the part number or description, send the part to

us by Parcel Post. Print your name and address plainly on the package
so that it can be identified when received. All parts will be held
until a letter of advice is received.’

Wirite, stating the part or parts that are belng returned and the pur-
pose for the return, regardless of any previous correspondence. Glue
the letter (which must bear a three cent stamp) to the outside of the
package. Do not seal package.

Please do not order parts in a letter in which some other subgect is
treated. .

Send parts order to D. W, ONAN & SONS addre581ng your letter as
follows:

D. W. ONAN & SONS
43-51 ROYALSTON AVE.
~ MINNEAPOLIS 5, MINN.

411 shipments are complete, properly packed and in good order when
delivered to the transportation company. When a damaged shipment is
received, claims should be filed immediately against the transporta-
tion company from which shipment has been received. All claims for
shortages or errors in packing must be made immediately upon receipt
of shipment, and must be accompanied by the original invoice or pack-
ing slip with the proper notation of damage or shortage signed by the
transportation company at destination.

Parts prlces quoted herein are F.0.B. factory and ars sud ject to
change without notice.
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REF. QUAN.
JNo.

PART NO. USED

O v oUW (ad

20

22
23

25
26
27
28

30

31

32
33
34
35
36

46

2NC-6010

74120-8
71129-8
9N-6017
9N-6018
20388-S

34807-S

ONY-6019
9N-6020
9N-6022
2NC-6050
(9n-6051)
351025-S7
99A-6055
40-6057-C
52-6057-E
9N-6066
14,8-6067
18-6397
33798-5

L .
wnERErrrRRERREREE W BHRERE

9N-6100
994-6110-A
99A-6135-A
78-6140
9NS-6149
99A-6150-A
994-6153-A
9N-6200
9N-6211-A
18-6212
352250-S
351393-5

HROREE®R O

2NC-6250
91A-6258
350400-S
11A4-6256
91A-6266
9N-6303
74156-S
48-6306

HEHHEHH

: PRICE
DESCRIPTION . EACH
CYLINDER GROUP

Block, Cyllnder -~ Assembly Includes Sleeve and
. Bearlng CAPSeeecccaccsacccscscsasacccccnns .8 44.00
Plug, Expansion - 1-3/16" - Rear of Cyl Block. .. .01
Plug, Expansion - 2" - Rear Camshaft Hole.eeeeoas .01
Cover, Timing Gear Side.cececccescecsccscccccanee 1.60
Gasket, Timing Gear Side Cover...... cesceccccans . .01

Screw, Hex. Hd. Cap - 3/8" x 16" x 1" - Tlmlng
Gear Cover (3), Cylinder Front Cover (5).... .02

Washer, Lock - 3/8" - Cylinder Timing Gear Cover- ‘
Plate Bolteiceceescoscococsesscecccocssccccns .01
Cover, Cylinder Frontece.coeeeccecececccccccacns . 23.25
Gasket, Cylinder Front Cover..ecceeceececccccccccsce .02
Gasket, Governor to Timing Gear Side Cover....... NoA
Head, Cyllnder................%,. cresscscascs . 5.00
Gasket, Cylinder Hea.d....[./.Q..“.{“é‘............. .65
Nut, Hex. - 7/16"-20 - Cylinder Head Stud.eceece.. .02
Sleeve - Cylinder BloCK.eeceeoecesscosccscascanane 1.65
Insert - Valve Seat — Intakeeeeceececceocccccccese .25
Insert - Valve Seat - ExhausStecececececcecccccess .25
Stud, Cylinder Block — ShOort..cececccccesccccsscsce .03
Stud, Cylinder Block — LONgececccccccccccccccscne 04
Dowel, Cylinder to Valve Chamber Cover.ecececcecceece 0L
Nut, Hex. - 5/16" -2 - Cylinder BlocK.eeeecosoaes .02
PISTON AND CONNECTING ROD GROUP
Piston and Connecting Rod Assembly.ccccecceccccecs 4.50
Piston, Standard.eceeecececosccscecccs ceeenns cees 1.65
Pin, PistONeeeecccccrssccoscassccscsscccccccccse .30
Retainer, Piston PiNiceeecccesccecccccccocccsccce .01
Ring, Piston - Complete Set in CartoN..eecececsss 2.60
Ring, Piston - CompressioN.ceccecccccscsccccccccse .10
Ring, Piston Oil Control.cecccececcccccccocccccace .15
Rod, Connecting Assembly.cceececceccccccccccccss 2.75
Liner, Connecting Rod Bearing..eccceeeseccccccccces 25
Nut, Connecting Rod Bolt..eeeceeccccccccsccscsces .05
Pin, Cotter - Connecting Rod - Specialeicececcccss .01
Washer, Connecting Rod LocK.eecececcccsccccccces .01
CAMSHAFT AND CRANKSHAFT GROUP

Camshafteeececccccscccescscccssccsccscocccccsccns 5.00
Ring, Camshaft Gear Locking - Not Illustrated... .05
Bolt, Camshaft Gear - Not Illustrated.ccececeeccece .01
'Gear, ca.mshaf‘t.o.ooooooo.o-ooooooooo.oooooooo.oo 3035
Seal, Camshaft Rear Bearing.cecececsscccsccceccccecs .12
Crankshaft.cceccesccecscccscoscccccccsccccccsons 18.50
Key, Woodruff — 1/4* x 1/8" Crankshaft Gear..... .04

Gear, Crankshaft.Q.............Q....'..0'0'....' l.lo

. ¥Above parts except those marked * are obtainable at Ford Service Stations.
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REF. QUAN,
NO. PART NO. USED
37 L40-6310 1
38 9N-6312 .1
39 B-6319-A 1
4O 9N-6325 1
L1 9N-6330 1
L2 9N-6331-A 2
L3 9N-6333-A L
Ly 91A-6335 1
L5 9N-63L5 5
L6 9N-63L46 1
47 B-63L8 6
48 9N-6603 1
1927 1 —b9 X75782) 1
50 9N-6375 1
51 3506L45-S L
52 9N-6384 1
53 B-6387 2
54, 18-6500-A 8
55 9N-6505 L
56 11A-6505 L
57 L0-6510-A 8
58 1,0-6512 8
59 2NC-6513 8
60 L40-6514-B = 8
9N-6520 1
61 *78077 1
62 9N-6521 2
63 88146-S 2
6L 33798-52 2
65 34,806-52 2
66 01A-665L 1l
67 0146663 1
68 68-6666 1
69 2NC-6675 1
70 B-6700 2
71 91A-6701 2
72 9N-6710 1
73 9N-6711 1

PRICE
DESCRIPTION EACH
CAMSHAFT AND CRANKSHAFT GROUP CONT'D.
Slinger, Crankshaft Oileceecesceescsccccaccssceed .07
Pulley, Crankshaft - Assembly.ceccececevccececcese 1.55
Ratchet, Crankshafteccececcescceocccccccccccceccns .30
Cap, Crankshaft Bearing — Rear.ccceccececccccces .95
Cap, Crankshaft Bearing - Cenmter......ccceccceee .95
Liner, Main Bearing — Center.ccccecccccsccececes .90
Liner, Main Bearing - Front and Rear.ccceececcee .40
Seal, Crankshaft Rear Bearing - Oil..ceecccccces 25
Stud, Main Bearing Cap — Short.eecececcececcccse .15
Stud, Main Bearing Cap - Long.eecececccccccececes .20
Nut, Castle — 1/2"-20 - Specialececcescccccccens .10
Cap, Bearing - Front - and 0il Pump Body........ 2.90
Crank, Starting. eececececccccsccccccccccccccccacs 1.50
FLYWHEEL GROUP
Flywheel & Ring Gear Assembly.cecceceocccccccccce 7.50
Bolt, Hex. Hd. - 7/16"-20 x .88" - Flywheel to
’ Crankshaft.cececcesccccoccccsccsescsscscnns .07
Gear, Flywheel Ringeececcccocecccacccccoccccnans 1.40
Dowel, Flywheel to Crankshaft..cecececceccencens 0L
VALVE GROUP
Rod, Push - ValvVe.ceceecoccccoccccnsconccccccans .25
Valve — ExhauSteeecescecsccccccccocceaccccscsccce .50
Valve - Intake.ceceoceceacs etessssessccscscnosse . .55
Bushing, Valve Guide (2 pieces).ceecesccccescecs .30
Retainer, Valve Guide Bushing..cecececceccccccccs 02
Spring, Valve..eceeececescascccscsccccccccacscnns .30
Retainer, Valve Soringicececescceeccccccccecceces .03
Cover, Valve Chamber - Not Illustrated.ccecccecse .25
Cover, Valve Chamber with Breather Outlet....... .75
Gasket, Valve Chamber Coverscecececesccecccaccss .10
Stud, Valve Chamber Cover — 5/16M...cceeccccccs. .02
Nut, Hex. - 5/16"-2L - Valve Chamber Cover.....: .01
Washer, Lock - Valve Chamber Cover Stud - 5/16n. .01
OIL PRESSURE RELIEF VALVE AND OIL PAN GROUP

Spring, 0il Relief Valve.cceeecccceccoccccccnses .01
Plunger, Oil Relief Valveiceccecaccseccccccecccas .01
Nut, Oil Relief Valve..eeceecsecccssccssccnocses .06
Pan, Oil.cecececccccscocsasccccccccasccscncnncne .20.00
Packing, Oil Pan and Cylinder Front Cover....... .08
Packing - Crankshaft — Rear.eccecccececccccccecces .10
Gasket, Oil Pan - Right Hand.eeeeeeoncecccranenss .12
Gasket, 0il Pan - Left Hand.eeeceeeocecceccccacees .12

#Above parts exceot those marked * are obtainable at Ford Service Stations.
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REF. QUAN.
'NO. -PART NO. USED

T4 20346-82 1L
75 34806-s2 16

' DESCRIPTION

OIL PRESSURE RELIEF VALVE AND OIL PAN GROUP CONT'D.

Screw, Hex. Hd. Cap - 5/16"-18 x 3/4" - Engine-

Pan tO Block.....l‘.........‘.O.D.'.O.....Q$

Washer, Lock - 5/16" - Engine Pan to Block Bolt..

76 #7673l 1 Gasket, Drain PluZieececcceccsccscscoccsccccccsacs
77 *757L8BA 1 Cap, 0il Drain and Screen - Complete with Bushing
- /4" X 3/LMeeeeeecanccersoscccrsccnnscances
78 *757L9 -1 Elbow, Street - 1/2" P.T. - 90° - 0il Drain......
79 #7585 1 Nipple, Pipe - 1/2" P,T. - 11" Long - 0il Drain..
. 80 *75858 1 Coupling, Pipe — 1/2" P.T. - 0il DraiNececececees
{ so1-9 —*76552 1 Line, 0il - 35" x 1/4" - 0il Pressure Gauge to
: 0il Filter Tee - Not Illustratediccceccccces
*76553 1 Line, Oil - 33" x 1/4" - Magneto Gearcase to
: Engine Block - Not Illustrated.ccecccececees
81 10703 1 Plug, Pipe - 1/2" P.T. — Oil DraiNiceccccceccscoe
82 2NC-6750 1 Indicator, 0il Leveleecececcceccccccccoscccascacse
83 2NC-6754 1 Tube, 0il Level Indicatoriceececccecscccccscscccssss
8L 9N-6763 1 Pipe Assembly — Oil Fillereeeceecocccccccocccccss
85 52-6766 1 Cap Assembly — 0il Fillereceeceeooccscccccsccccne
86 52-12410 1 Gasket, Pressure Relieficeeeccccccccaces sesssasses
*78065 1 Bar, 3/4" x 3/4" x 1" - Brass - Oil Bine Fitting.
MANIFOLD GROUP
87 2NC-9425 1 Manifold, Intake and Exhausteeecececcaccccccacses
88 88L403-S L  Stud, Exhaust Manifold - 7/16"...................
89 133816-S L Nut, Hex. - 7/16"-20 - Exhaust Manifold Stud.....
351436-S7 L, Washer, Lock - 7/16" - Manifold - Not Illustrated
.90 ,9N-9 2 Gasket, Manifoldeseeqesecccccccscscscscesscssccncsne
)ss -0 %78021 ¥ & Clamp, Exhaust R;pe.ladk«5n......................
#75982 1 Pipe, Exhaustecceccccecccsescsccccccccccsscocccce
*75983 l Elbow, Eldlaust............. . Epo"oouooooocoooooo
‘§01-32-2 Screw, Hex. Hd. Cap - 5/16"-3 x 1-3/4" -
Exhaust Pipe ClampS.sececcecesscccasccsccas
5 Screw, Hex. Hd. Cap - 1/4"-20 x 1/2" - Exhaust
Compartment ;Top Plat@ceccecececrecesccccccss
¥71-24-3 Nut, Hex - 5/16".-’.“ ~ Brass - Exhaust Pipe Clamps
5 ° Nut, Hex. - 1/4"-20 - Exhaust Compartment Top
. Plate..‘........................"...Q......
g So-45-2  Washer, Lock - 5/16" — Exhaust Pipe ClampS.......
. 5 Washer, Lock - 1/4" - Exhaust Compartment Top
Plate..............'..."&......‘....'.....
m?u;;‘: }!S t"ji WATER PUMP PARTS GROUP
9N-850l l lep’ Water Assmuy.O...................'......'
91 9N-8505 1 Housing, Water PulPececceccecceccccccrccccccccssse

92 20318-57 1

Bolt, Hex. Hd. - 5/16"-18 x 9/16" - Water Pump
Housing to Cylj-nder Block.......'..'...‘....

PRICE
EACH

.01
.0l

.35

2.90
.15
.35
A5

1.50

1.15
.15
.15
.20
45
.30

- .01

.20

5.50
. 01{.
.03
.02
.05
35
L5
.60

.03

.01
.02

.01
.0l

.01

7.75
2.50

.02

%stove parts except those marked * are obtainable at Ford Service Stations.
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REF. QUAN. | PRICE
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NO. .PART NO. USED" DESCRIPTION EACH
WATER PUMP PARTS GROUP CONT'D.
93 88371-S 3 Stud, 5/16" - Water Pump Body to Cyl.-Block..ee..$ .02
94 33798-S2 3 Nut, Hex. - 5/16"-2, - Water Pump Stud.eeecececcss .01
95 34806-S2 L4,  Washer, Lock - 5/16" - Water Pump Body to
Cylinder BloCK.ceeesossoeascacscscasoocasnns .01
96 9N-8507 1 Gasket, Water PUmDeccecccscccsssccssossscccascnsss .03
97 9N-8508 1 Cover, Water PullPeececccccccccccscccsccocosscecncns .15
98 178-8512 1 Impeller, Water PuMDeceecscecscssssccssccccsscnes 40
99 O9N-8513 1 Gasket, Water Pump - R€@rescececcsccccccnceccsccccns - .02
100 68-8524 1 Seal, Water PumMDecceccscacccsscscccscscoccscccsnes .10
101 79-8530 1 Bearing, Water Pump Assembly..ccecceccccccccccccnns 2.50
102 68-8557-A 1 Washer, Water PUmMDiccsscecossccccccsccececcccccns .20
103 68-8560 1 Spring, Water PUmpicecccceccccacscsccscosscacncns 0L
104 68-8572 1 Ring, Clamp — Water PUmpececccesccncossosscsancns .02
105 68-8573 1 Guide, Water Pump Spring.seecscsccoscssscssccscss 0L
106 68-857L4 1 Wire, Water Pump Seal SnaPeceecceccccccccecccccns .01
107 9N-8576 1 Ring, Water Pump Body Sn2p.ccecscceccccccscccsccss .05
20318-S 1 Screw, Hex. Hd. Cap - 5/16"-18 x 9/16" - Water
: - Punlp Body Asswbly.......................... '02
FAN ASSEMBLY AND IDLER PULLEY GROUP
108 9N-8606 1 Pulley, FaNlieeeeosaccscsecccescsccocsscccssscccans 2.25
109 20325 L  Screw, Hex. Hd. Cap - 1/4"-28 x 5/8" - Fan Mtg... .02
110 34805-S 1 Washer, Lock - 1/4" - Fan Mounting....ececeeceess .01
111 * 75755B 1 Pulley, Idlericcecccceccancscscssscssvssescncsose 75
112 *75756 1 Stud, Idler Pulleyeecessecsscscssssscosssccscscanes .25
113 *75690B 1 Bracket, Idler Pulleyecececessscsccsscssessoessons 1.10
114 ®*75759 1 Bearing, Idler Pulley — SKF #FL20ceceeeeccceccass 2.90
115 *75760 1 Ring, Idler Pulley LoCK.tessessocsocoseccssccscsna .05
116 *75859 1 Fan, Assembly.eeecececsceccocscnsccccaccccccasnns 3.50
117 *7655L 1 Pin, Idler Stud GroVeeeeesssssesscssssccccssscsss .10
].]-8 *75757-B 1 Am, Idler Pulley._......-.............»-........... 085
119 3HC636 1 Screw, Adjusting - 3/8"-16 x 2-1/4" - Idler Pulley .25
GHC6 "1  Nut, Hex. Hd. Cap = 3/8"-16.cececieccccrnsccsacse .02
L20 #75860 1 Belt, FaNieeeesseosscsncsoscesssscsscsscsccscsnses 1.00
121 *75757-S . 1 Stud, Idler Pulley Pivot Arm and Nut..ceceoeocece .25
122 ®75737 1 Shroud, Falieeeeeeseecosccssscscscnsnscassseceses 450
123 *7,805 1l Guard, Falieseeceocecalesoossccscsscssscccscccsce 3.70
3HC872 1 Screw, Hex. Hd. Cap - 1/2"-13 x 4-1/2" - Idler
: PivOt BOlteeeeecesscecosssesnesscsssncaccnns W15
6L8-1101 1 Washer, Lock - 1/2" - Idler Pivot ScreW.eseesecess .01
QHC8 1 Nut, Hex. Hd. Cap - 1/2" - Idler Pivot Screw..... .03
2 Screw, Hex. Hd. Cap - 3/8"-16 x 1-1/8" - Idler
Mounting Brackel.cececeeeessrssccccosacsccsee .03
2 TWasher, Lock - 3/8" - Idler Mounting Bracket..... Nok
2 Washer, Plain - 3/8" - Idler dounting Bracket.... .01

#Above parts except those marked * are obtainable at Ford Service Stations.
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REF. QUAN. PRICE

NO. PART.NO, USED DESCRIPTION EACH
' " qv RADIATOR GROUP
i 124 #74610 1 Radiator ASSembly..ececececscecccsssscosssenescses  30.50
: 125 22286-S2 2 Bolt, Hex. Hd. - 3/8"-24 x 2" - Radiator to
! ‘ SUDDOT e eesesecscscccssccsssssssassnssonne .06
¢ 126 34707-S2 2 Washer, Lock - 3/8" - Radiator to Support....... .OL.
E 127 WlL5 1 Petcock, 1-1/4" - Radiator DraiNeseccsssscescses 40
! 128 9N-8260 1 Hose, Radiator Tnlet - 1-1/2" X TMieevennocnonns .25
i 129 9N-3286 1 Hose, Radiator Outlet to Water Pump - 1-1/2" x
} | 10-1/2M1 e e eeennernnnsennasennnnasnnnseens .55
1 130 60-8287 L, Clamp, Radiator Hose Assembly.ecececceccoscsccscs .05
; 131 12217A 1 Cap, Radiator Assembly.ccececcoscscccsscecccnces 1.20
; 132 #75856 1 Bushing, Pipe - 1/4" to 1/8" - Radiator Drain... .10
Lo 133 75670 1 Thermostat Assembly — J1185..cccveccccccccsccccns 1.10
: 2 . Screw, R.H. Mach. - 1/4"-20 x 1/2" - Top
{ Radiator Bracket to Front End Panel....... .01
{ 2 Screw, R.H. Mach. - 10-32 x 3/8" - Radiator
: GUATAe ceeneooccasosscssssnsscasscsssnnsnns .01
: L4 Nut, Hex. - 5/16"-18 - Radiator Support...ece... 0L
3 2  Nut, Hex. - 1/4"-20 - Top Radiator Bracket to
H Front End Panel.ciiececescecsccocncecccces .01
: L,  Washer, Lock — 5/16" - Radiator Support.ececcec.. .01
: 2  TWasher, Lock - 1/4" - Top Radiator Bracket to
5 Front End Panel.cccececcceccccccscnccccees 01
: GOVERNOR GROUP
! 75470 1 Rod, Control - Modutrol Motor to Governor Lever. 1.20

134 (+75862)/%1-321  Governor Assembly.......l¥02..8fN iiieiiinennns 24.00

: %7536 L, Joint, Ball - Throttle Control and Governor
{ Control ROQSiceescccsconssccsccsccssccsens .50
. *78176 1 Lever, GOVeINOT..ecceececssccsscsascossccasocnss 1.25
! ]34 53 -98-6022 1 Gasket, Governor Mountingeeeecescoeecsscecsccces 04
i 1 Screw, Hex. Hd. Cap - 3/8"-16 x 1-1/L" -
: Governor MoUNting..eeeecscsscssssssssoscess .03
1 Screw, Hex. Hd. Cap - 3/8"-16 x 7/8" - Governor
: MOUNtingeceeeseesssecscccecccssscsss I .02
: 2 Nut, Hex. - 5/16" - Governor Control Rodevececnss .01
: . 2  Washer, Lock - 3/8" - Governor Mounting.eeeeececses .01
: 2  Washer, Shakeproof #121J - Governor Control Rod.. .01
§ SPARK PLUG AND IGNITION WIRING GROUP
B 135 #78695 L, PLUZ, SPATKerreoernsersnnnnsnsnnnnnsaasaassssssss .65
. 136 *198534A L,  Shield, Spark Plug Assembly..ceeeececcccccccscocs .75
; 137 %78108 L Adapter, Spark Plug..cccecececccecncsoccscscscccsns .70
; 138 52-12410 4 Gasket, Spark Pluge.ececececcscscccccscscccconccsss .01
: 139 %783388 1 Vire, Spark Plug - #3 - Shielded..eeeceeccccccsss L5
; 140 *783398 1 Wire, Spark Plug - #2 - Shielded.cecceoccncoccces 45
: 141 #783408 1 Wire, Spark Plug - #4 - Shielded.ccceceecesocccse 45
{ 142 *783418 1 Wire, Spark Plug - #1 - Shielded..ceeeeccoosscces 45
: 143 %78337 1 Wires, Set of Spark Plug - 4 Wires - No Conduit.. 1.75
: 144 9N-12112 1 Conduit, Ignition Wir€.eeeececccccssoscccsecccccs 1.25

¥Above parts excépt those marked * are obtainable at Ford Service Stations.
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REF.

9N-6603
9N-6608
52-6610-B
9N-6612
52-6614-B
9N-6615
22503-8

B NownmEFwdhH

9N-6619

*78391
*122A14
- ¥122A13
®#122A12

#1098
*1099
*1097
9N-9LL7
% 24,202
524160
*24,193
*24150
20346-S2
34806-S8
*24,162
#21,187
13 *24189
1, *2,171
15 #2195
16 *24195

#Above parts except those marked * are obtainable at Ford Service Stations.

QUAN.
NO.  PART NO. USED

HOWHH R

PN HHEEEHE DHEHERERE

N T ol e L o NS E O

‘ Not
122-3]) éﬁtfi?téaé;/ ‘*47}

DESCRIPTION
OIL PUMP GROUP

Body, Oil Pump AsSembly,ceceoeescocoscssaccsoses 8
Shaft and Gear, Drive Geariccececccecceccscocscons
Gear, DriveN.ccceececcecssscccssssoscoscscosaces
Bushing, Oil Pump Body.eeeseceecs cesssecsesevess
Gear, Drivingeeccecescocsccsscscescosccsscssssscscs
Cover, Screen ASselbly.ceccececcccscsccccsccccse
Screw, Hex. Hd. Cap - 1/4"-20 x 5/8" - 0il Pump
COVerecececesosccoccsscscscccsscancccsnnns

GaSket, Oil lep COVQI‘......Q....-..o...--o.....

OIL FILTER GROUP
1lust-ated)

Filter, Oil.iiecececcceccscosseccscsvccsccosescene
Line, Oil - Assembly - Filter to Magneto Drive..
Line, Oil - Assembly - Filter to Crankcase......
Line, 0il - Assembly - Filter to Block Drain....
Elbow, Inverted - L434X4 - Rear of Engine Block..
Elbow, Restricted Inverted - 431X, - Magneto
Drive (1), Crankcase End of Filter Line (1)
Elbow, Inverted - 4OOX4 - Bottom of Filter......
Tee, Inverted - 600X4 - Side of Filter....ecc...
Tee, Special Pipe - 3600X2 - Side of Filter.....
Plug, Pipe - 1/8" (In Filter Tee - Remove for
01l Gauge Line)eccceseecccsssscscssccscses
Screw, Hex. Hd. Cap - 3/8"-16 x 3/4" - 0il
Filter Mounting...... eseeesesssssscscsnnss
Washer, Lock - 3/8" - 0il Filter Mounting.......
Washer, Plain - 3/8" - 0il Filter Mounting......

CARBURETOR AND FILTER GROUP

BoWl, Filterececesscscoccssssaccccccocsssccscccs
Gasket, Filter Bowleecececosccosccsscsssccoccccccs
Filter Assembly — TillotSONeeeceesccccccccccocns
Gasket, Carburetor to Manifold - Vellumoid......
Body, Throttle Assemblyecceeccccccosccccccccecce
Screw, 12-2, x 5/8" - Throttle Body to Body....
Washer, Lock - Throttle Body to Body.eeeceoccase
Body AsSEmbly.escscecocccsccocsscscccsccenccscnss
Bolt, Hex. Hd. - 5/16"-18 x 3/4" - Man. to Carb.
Washer, Lock - 5/16" — Manifold to Carburetor...
Gasket, Carburetor BoGYecceceeccecoccescccccssces
Nozzle, MaiNieeeeesssscccccccsccssccsscscronsscne
Jet, Maximum Fuel Limitingececececcecccccccscces
Ratchet, Main Adjustment Assembly.cececcecececes
Washer, Lock - Choke (2), Throttle Fly (2)......
Screw, #4-36 x 1/4" - Throttle Fly (2), Choke

Fly 2 © 0000000000000 c0000000000000000000

R4

PRICE
EACH

2.90
2.10
<55
.08
55
2.50

0L
.0l

3.50
.60
.65
35
.33

.19
.16
.37
.36

A1

.02
.0l
.01

.30
.10
1.25
.02
L.85
.05
.05
L.L5
.01
.01
.05
.50
.20
15
.05

.05
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REF.

NO. _PART NO.
17 24166
18 *24170
19 *2,183
20 *2L174
21 *21172
22 *24,180
23 10697
2, *21181
25 *21169
26 %2416l
27 *24203
28 #2418}
29 *2L194
30 #2168

31
32
33
34
35

37
38

REEY

*21152
*21154
*21190

#21161

%#2/,188
*24,157
*¥75736
*754L69
*78281,
*75736A
FT5TLTA
*568
*78109

*76690

ogoumEwdH-

—~——

9

‘10

11
12
13
14

11-9351
114-9352
20009-S2
114-9355
10-9357
114-9361
68-9361,
11A-9365
114-9367
ING-9350
68-9375A

INC-9399

4,0-9378
40-9380
INC-9381
40-9396

HHOHFHRPHERHREENFREFEPREERRPRERERE R

QUAN.
USED

R N el kL N

DESCRIPTION

CARBURETOR AND FILTER GROUP CONT'D.

Spring, Choke RetUrM.seeccccsccssssccssccnssccesd

Spring, Main Adjusting Needle..cceecececccecscee
Needle, Idling Adjustment.ccecceccvecesccecccoces
Fly, choke..........'.Q.......Q@’..C..0.0.......
Lever Shaft Assembly — Chok€.ceeeecccscccsceccns
Float Assemblyeececcccscssccscovscccecscscccscnss
Elbow, Weatherhead #400Xfceceecceccccccccccscans
Shaft, Floabeeeeeeioeseecsecsosnscccccccncccosene
Spring, Choke Fly.eecceeeceeccccscnscscosssccacsanne
Gasket, Adjusting Needle Seat Plug.ececesccceces
Valve and Seat Assembly.ceeececcococccacccccossce
Needle Assembly.eeeecocccsscoccscosscssscccsacne
Washer, Flat - 3/8" - #22 - Main Adj. Needle....
Spring, Idle Adjusting Needle€..ceeececescceceance

Fly, Thrcttle.......o..v-.oo..o...o.o...oo.oooo..

VentuUriceeceossscececcessscccscocsscsscscscassccnne
Screw, Main Adjustment Ratchet..ccececcoccccccns
Jet, Id]-eoo.o-oooooo-o.oo‘ooo'ooooo.o.ooc.'oooonoo
Gasket, Check Valve SCreW..cccececcocecscccscese
Jet, EcOnomizZer..ccceesccesccccccscccscsscccsccse
Screw, Headless - 1/4"-20 - Idle Drilling Plug..
Rod, Carburetor to Governor Control...ceccceecees
Link, ChoK@:eeeeooososescccccsoscsccccsnssnconss
Elbow, Street (3400XL)csceccsceccccncsccccacnces
Rod, Carburetor to Governor Control Assembly....
Shaft, Throttle Assembly...ccevecocccccccscccces
Joint, Carburetor and Governor Rod Ball....eec..
Adapter, Carburetor Flange.cceececececsccocccccee
Carburetor Assembly..cceceecccccccccccesscccscce

FUEL PUMP GROUP

Body, Fuel Pump — Upperecccecccccccccccccccccccss
Valve, Fuel PUmD.ciececcccveccescccccsocascesoces
Screw, Cover to Upper Half of Pump..cccectccccesns
Cover, Fuel PumMp..cccececcccccccocscscsascccccss
Washer, Cover SCreW..cecceeccccecsccccssccccccns
Plate, Valve Retaining - Fuel Pump.cceccceccccces
Gasket — Fuel Pump COVEr.ceccccscscccccncacsncsee
Screen, Fuel Pumpicceccecoccsccocscccscesccccccss

Gasket, Fuel Pump Valve to Body (not illustrated)

Fuel Pump Assembly (not illustrated)..ceeccecses
Body, Fuel Pump — LOWere.ccccosccccccccscsnseccs
Arm, ROCKErseceececsossccssssosccaccsesse
Pin, Rocker AIMececececcccceccssssccscscccscccnns
Spring, Rocker AmM..cceccececrcssccrccccsccoccee
Link, Fuel Pump Drivesecccecececccccsccsccccccccceacs
Spring, Diaphragmeececcecssesceccscscscccccoccces

LN NN

PRICE
EACH

015
.10
.25
" .20
.75
1.00
16
.05

.05
.95
45

15
.20
35
.05
.20
.05
.20
.05
.30

.16
1.30
.75
.20
<25
11.85

.95
.12
.01
.10
.01
.02
.02
.20
.01
5.00
L0
.50
.10
003
.08
.05

*Above parts except those marked % are obtainable at Ford Service Stations.
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15
16

17
18
19
20
21
22

MEE N ‘5"'}?"'«"’.‘3'T‘-ﬁ-‘fi“-{.‘.1"'.?'zf\"a-’?l'{TNJJ';:"%‘;.’WJ'A“W' X

Ve W'

gy

P

~NownmEwD -

68-9398
IGA-9411
LO-9117
IGA-9468
IGA-9469
B9182
B9185B
31628-87

34803-87. -

9N-18376.

9N-12143

#*75750
*75751
®75752
*75753
®75754
*75857
*78707
*5944

*59L6

*12119

*76811

9N-9652

9N-9653

ONA-18205
*78078
*®75851
*75865
*78117

*78079

N NMHOOHKFHKEHHE

PN N HFHEREEEDH

H HFRHEFEFHEMDPRHPR

QUAN.
NO.  PART NO. USED

DESCRIPTION
FUEL PUMP GROUP CONT!'D.

Diap}]ragn Assanblyoc..00000.-00'0.0...._.0000ooooo$

WaSher’ Oil seal-ococ.0.0..oo....o.o..o00.0...0000

_Gasket, Fuel Pump Body (not illustrated).........

Retainer, Fuel Pump 0il Seal.ceceecccccsccccocass
Seal, Oil - Fuel Pu-mpoocoooooo.ooooouoooouooooooo
Spring, Drain Cock — Fuel Pump.cececescscececcaes
Cock, Drain — Fuel Pumpeccecccscesscccccccccncnes
Screw, Fuel Pump BoGyeeceeccsccccscsscccccccccces
Washer, Lock ~ BOQy SCIeWeeeeececcocscccsesoscscces
Gaskets, Kit of - Fuel Pump (not illustrated)....

'Screw, Hex Hd. Mach. - 5/16"-18 x 7/8" - Fuel

Pmp Mounting.'..;.....'....".............
Washer, Lock - 5/16" - Fuel Pump Mounting........

MAGNETO AND GEARCASE GROUP

Gasket, Magneto Gearcas€eeecceccceccsscsccscsccscs
GearCaSC.isascesccssscssccacssosscssssasssscscsonce
Gearcase COVEeIreeessscecscsccossscsoscccssscanscssne
Gasket, Magneto Gearcase Cover.sececccscssccccsce
Shaft’ Drive-oooooooooooooooocn.-ooob..oooooooo--
Gear, Magneto Drive and DriveNiceccececccecscescsns
Magneto Assemblyeceeccocveacccccceccscccscsscccsscs
Relay, Stop - Autolite — HRK-400lecccevecccaccass
Nut, Magneto Shield Outlet Nipple..ccceccecscccss
Shield, Magneto.eceescesoceccececscocccccccccccese
Stud, Adjusting Assembly - Includes Nut and Drive

Thrusteeeeesescoscesccescscccccasccsaccone
Condenser, Magneto - Dubilier Type 3L .0l MFD....

ATR CLEANER GROUP

Hose, Air Cleaner Tube to Carburetor...ciececece.
Clamp, HOSE€ieseocoscscvcccssoccsccsssasscscscccece
Cleaner, Air Assembly.eccececccccocccscacscscscscns
Tube, Air Cleaner Adapter..cccecceccceccccccccecces
Bracket, Air Cleaner..eccccecsccecscscsscscascccss
Strap, ITON.cececececcccccccacssssscccsscscccnsns
Tube, Breather - Valve Cover to Adapter - 1/2¢
I.D. x 6" - Flexible.cceceocseosescocscccns
Adapter, Breather Tube (not illustrated)...eceee.
Screw, Hex. Hd. Cap - 1/4"-20 x 5/8" - Air
- Cleaner Tube Clamp.cesccccsoccsccccsssccne
Nut, Hex. Jam - #10-32 x 3/8" - Breather Tube
ClaMpececsaseccoccocsocscccscssasssacsccse
Nut, Hex. - 1/4"-20 - Air Cleaner Tube Clamp.....
Washer, Lock - 1/4" - Air Cleaner Tube Clamp.....

PRICE
EACH

ol.[,O
.02
.01
.02

.01
.07
01
01
.20

01
.01l

.02
60 50
1.25

.10
1075
1.60

25.00
2.00

.25

1.50

.20
55

.10
0L
3.00
2.75
1.25
.35

.25
15

0L
.01
.01

*Aﬁove parts except those marked * are obtainable at Ford Service Stations.
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REF. QUAN. , PRICE
NO. PART NO. USED - DESCRIPTION EACH

MAGNETO PARTS GROUP

ST N A D TR ACA A RO XA T

1 X3788 1 Cap, Distributor Assembly - Includes Gasket,”
Screws, & Lock Washers.eceeecsccccsccccceed 2.00
[6x-130 2 3734 w99+~ 1 Gasket, Distributor Capecececscereccceccscccrcoes .05
b2-109 3 X3797 1 Arm, Distributor Assembly....ccececeeecsscccccces 45
L 3795 1 Washer, Breaker Cover Sealing — Felteeeeeoceceses .05
5 379 1 Cover, Breakerssceseccscccscscosscccsssasoccnnss .25
6 1902 5 Screw, Fill. Hd. - #8-32 x 7/16" - Breaker Assy.
, (2), Cam (1), Secondary Terminal (2)...<.. .05
7 M-55XA 5 Washer, Lock - #8 - Cam Lock Screw (1), Breaker
' Arm Clamp Screw (1), Fixed Contact Screw
: (1), Breaker Assembly Screw (2)ecceccececcss .05
8 3806 1 Plate, Cam Screw LoCKeseoeseossscccseosssssscons .05
9 3902 1 Cam, Breakereiceececescscccscsscescscsccessccscsceses 1.00
: 10 16-738 2 Screw, Fill. Hd. - #8-32 x 5/16" - Breaker Arm '
Spring (1), Breaker Arm Clamp (1)eeeccccoe .05
.11 1207 .1 Washer, Breaker Arm Clamp SCreWe.ceccececcececocss .05
s, 120 12967- 1 Point, Magneto Breaker Set - Incl. #1408 & 1196. 1.75
: 13 1418 1 Spacer, Breaker AIMecccecccccccsceccccacccsccons .05
1, 1197 1 Washer, Breaker ATm SpACErieccscscscsosccscssses .05
15 1196 1 Contact, FiXedie.oeeeeesooscococsscocacocnsen ceee .50
. 16 X3976 1 Plate, Breakerececeecescccsscesoscccsccscccccons 1.00
t 17 3573 1 Washer, Lock - Int. Shakeproof - Breaker Arm _
' SpPring SCreW.eeeseccescsccesscscsssssonoce .05
18 1383 2 Screw, Fill. Hd. - #-32 x 3/A" - Condenser Mtg. .05
19 M-90X 2 Washer, Lock — #6- Condenser SCreW..ceceeceessces .05
ife2- 20 12969 1 Condenser Assembly - Includes X1413.cccecccacess 1.20
: 21  M-3IX 1 Screw, Oval Hd. - #8-32 x 5/16" - Fixed ‘
: Contact Mounting.ccecececcecccccscsccccces .05
22 IXA-256 1 Washer, Fixed Contact SCreéW..c.eecccscassscssnse .05
o 23 M-36X 2 Washer, 3/8" - Breaker Assembly Clamp..eccsccees .05
i 2L M54 3 Washer, Lock - #8 - Secondary Terminal Screw.... .05
25 -1533 1 Gasket, Condenser CaS6.cceecscesccsccocscccscces .05
26  X3975 1 Housing, MaiN.ceecsecsecsescessesscasccosoccccse 6.75
28 u}?l} 2 Shield’ Coil-Fabric..................'-o....... 010
29 3682 1 COil...-................‘.....T................. 3.00
: 30 4299 2 Washer, Inner Core Spacing - Felt.cececceccceses .05
. 31  X3765 1 Core, Inner (Group)ececcescecesccccsssssscacccncee .50
! 32 3783 1 Ring, Inner Core SNaP.ceccessccsscossccsccncescns .05
© o fLa-1L 33 X3910 1 RotOreceeccccccccoces cececscccsessesssseassescene 6.75
: 34 -3802 1 Gasket, Bearing Plate HOusing.iieceeeccecccccaes .05
3% X3826 1 Plate, Bearing - Includes Bearing..sesececosccccss 1.75
37 M-116X 2 Washer, Plain - 1/4" - Bearing Plate Clamp Screw .05
38 1130 L  Screw, Fill. Hd. 1/4"-20 - Main Housing to Bear-
%ng' Plate (2), Bearing Plate to End Plate
2 00 0000000000000 000000000000 COCE0RCCEDLIOCIOO0CES 005
; 39  X3960 1  Plate, SUPPOTLeeeeeeenseseesoesoesnosesasnesoons .75
i 4O  X4600 - 2 Spring, Impulse Group - Includes Impulse Sporing
/ ‘ Guide.seeecrecacesccesosccsssnccsccsscnces W70

’ *Above parts except those marked ¥ are obtainable at Ford Service Stations.
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REF. QUAN. ‘ , : PRICE
NO. PART NO. USED DESCRIPTION . ' EACH

MAGNETO PARTS GROUP CONT'D.

L1 X3958 1  Plate, Callieeeeeeeceecscccccscssccsssesecnsesnesd .50
k2 3977 1  Shaft, Drivéeeeeceesccesccssccsscceccsscssccnsss 1.50
¢ L3  X3979 1 Plate, End - Includes Impulse Stop Pins......... 2.50
i Ly, 1127 2 Washer, End Plate Screw Clamp..cececceee cesesese .05
L5 M-95X L Pin, Cotter - 3/64" x 3/8" - Trip Arm Pivot..... .05
{ L 3711 2 Pivot, Trip AIMiceccccecccccccscccnsssscccsccccs .15
L7 4779 2 Spring, TTipP AMeece.cececocscessesssecscncsosss .10
¢ 48 4113 2 Washer, Lock .- Shakeproof #1120 - Cam Plate

Group (1), Support Plate Clamp (1).ee.ceess .05
L9 4768 2 Arm, Tripiceccecccccsccceccsacens cesecencsccacns .15

50 J112 2 Nut, Hex - 3/8"-24 x 5/16" - Cam Plate Assembly
Group (1), Support Plate Clamp {1)...:.... .05
51 Y3684 1 Pencil, Secondary.eccecscecccsceccsccocccssssccsacs .50
52 IXA‘Bl&s 2 Plug, 011.00.00000.'00..0...0000...0.000.00050.0 005

MISCELLANEOUS OIL, FUEL, AND WATER LINES AND FITTINGS
(Not Illustrated)

(iéhB 50) ﬂ‘\l Line, Fuel — FleX. = 24Mececciocssccesccsccccnns 1.25

*78789 1 Line, 0il - Pressure — 3' X 1/4Micceeccccncncens 1.10
*200X4 2 Connector, Inverted - Male - 1/8" x 1/i"........ 12
#*10697 L  Elbow, Inverted Male - 1/8" x 1/4" (LOOXL)eeoe.. .16
*W1L5 1 Petcock - 1/4" - Drain for BlocKe.eeeeeo.. ceeees L0
*76732 1 Hose, 0il Gauge — Flexible — 10902 X 36.ceeeec.. 1.25
*105X4, 6 Nut, Invertedicececceccccsscessscsccccccsccccscse .09
*250X), 2 Connector, Inverted Female..cceceecoccccccccccsne " .19

'BATTERY CHARGING GENERATOR GROUP
#75971 1 Generator - (not illustrated)ececcccecescccsssces 25,00
1 QlA10005 1  ATTHAtUIrCeececcccscsocssscccsvssccscossoscsasassnns 4s55
68-10044 2 Screw, Generator Pole Piece (not illustrated)... .01
f 2 01A-10050 1 Plate, End and Brush Assembly.ccccececccccccccces 1.55
?V‘JW 3 91A—10057 2 Spring, Bl'us_h................................... 003
’ CIlA-Ive )y Nl& OJ.A—10069 2 BruSIIQou.oooo.ooo.o...o‘.ooooo.oooo.ooo.oooooooo .20
5 B-10094 1 Bearingeeeecccccsscsccsscesscscsscssssssacsssoss  Llol5.
. 19B-10096 1 Ring, Generator Pulley Retaining (not illustrated) .01
: 6 01A-10098 1 Retainer, Grease.cec.ec... Ceescessenecceccactanne .01
: 7 78-10120 2 Bolt, Generator Frame Throughe.cececccecccccesee .02
: " 8 01A-10121 1  Retainer, Greas@.cceccccccccccccccccssccaccnscss 01
' 9 01A-10122 1 Seal, Grease — Front Endecceeccecsceccccceccccscse .02
lo OJ.A-]-OIBO‘A l Pulley..........o.....-.......................... 1050
11  INC-10139 1 Plate, EnGieeececcccssescecsccscccccccsscscsncsss 1.65
12 B-10141 1 Cup, 0il - Commutator Endeeccececececccccccccrcses 0L
18-10142-A 2 Band, Generator and Starter Cover (not illus.).. .05

*Above parts except those marked ¥ are obtainable at Ford Service Stations.
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REF.

P ST o NN

QUAN.

NO. PART NO. USED
13 18-10146 1
' 99B-10151 1
‘SE51-10152 2

14 01A-10163 1
15 #75977 1
16 81A-10206 1
17 81A-10208 1
18  01aA-10212 1
19 81A-10211 1
20 - 78-1021L-B 1
21 8lA-10221 1
22  O0lA-10202 1
*71600 1
*71,602 1
*74603 1
*7460L 1
*74605 1
*75850 1
*76811 1
2.

1

2

1

L

1

2

3

L

L

#7597 1
1  52-11005 1
2 18-1103% 1
3 18-11049 1
4 18-10088 1
5 18-11057 1
6 B-11059 4
7 18-11061 4
8 18-10142n 1
9 18-11083 1

DESCRIPTION ‘
BATTERY CHARGING GENERATOR GROUP CONT!D.

Plllg, Bmsh End Plate oil.'ool.......ﬁ...t.".:.o$

Support, Generator (mot illustrated).ceeecececoes
Washer, Generator Supnort (not illustrated).....
Ring, Bearing StopDe:cscececccccccecscccccccoccne
Coil, Field — S€tececccecccccccacccscsccccncnnne
Insulator, End Plate — Outereiccesceccccccccccees
Insulator, End Plate — InNereiccecccsceccececcees

Seal’ Grease - Rearoo00..0000000..0000.0-.Coocoo :

Screw, Terminal..ccecececcsccsceccccscsccsacccnss
Retainer, Oilececececeoeccccecncnnans cesecerecss
Insulator, Brush Terminal.c.eecececcecccccnes cee
Insulator, Terminal..eeececocecoes ecescssssscscss
Shaft, Drive (not illustrated)eeee.eeeececeonens
Guard, Belt (not illustrated)...ceceeeecececeoes
Bracket, Generator Mounting (not illustrated)...
Pulley, Drive (not illustrated)eeeceescecececees
Bracket, Belt Guard (not illustrated).e.e.eeec..
Belt, Generator Drive (not illustrated)...eecee..
Condenser, .0l MFD (not illustrated)..ecececece.
Screw, Hex. Hd. Cap - 5/16"-18 x 3/i" -
Generator Bracket to End Bearing Cover....
Screw, Hex. Hd. Cap - 5/16"-18 x 1/2" - Belt
Guard Bracket to Generator Bracket...c....
Screw, Hex. Hd. Cap - 3/8"-16 x A" - Generator
Mounting Bracket.eeseeceeeseoccescccnnccas
Screw, Hex. Hd. Can - 3/8"-16 x 2-1/2" - Belt
Adjustment.cieececeecececececcccconcocenes

Screw, R.H. Mach. - 1/4"-20 x 1/2" - Belt

Guard Mounmting.eeceeececcecsccccccccecens .
Nut, Hex. - 3/8"-16 - Belt Adjustment..ececees..
Washer, Lock - 3/8" - Generator Mounting Brkt...
Washer, Lock - 5/16" - Belt Guard Bracket to

Generator Bracket (l), Generator Bracket

to End Bearing Cover (2).ceeeecccceccccccas
Washer, Lock - 1/4" - Belt Guard Mounting.......
Washer, Plain - 1/4" - Belt Guard Mounting......

STARTER GROUP

Starter - Less Drive (not illustrated).ceeceececese.
ATmatUre. . cieeeeceercocecroccccesescassancnsnes
Washer, Armature Thrust.ececeeeeeeeeeeceocscenes
Plate - Brush End — Assembly.cceeeccccecccscosas
DOWEL.eeeereceoessosnsorseecccccoccancncsacoascnnne
Brush - Complete Seteeeecsececececcscecacaccenns
Soring, Brusheeeccecceeeceeccvcoccecacecccccsens
Holder, Brush.....cceeieieereccecroccccccecancenns
Band, COVereeeeeesrsseecccorscosscascaasaccncnnes
Coil, Field — Leftecececcccecccececonccescasnnse

PRICE
FACH

.01
8075
.20
.01
6.00
.06
.01
.01

.01l

.01

.01l

25.00
3.65
.01
.75
.01
.60
"0
lor|
.05
.65

*Above parts ‘except those marked * are obtainable at Ford Service Stations.
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REF. QUAN.
NO. = PART NO. USED
10 18-11085 1
11 18-11091 2
12 18-11102 1
13 52-11130 1

Sy 52-1137 0 1
15 52-113%58B 1
16 52.11375 1
17  52-11368 1
18 521139 1
19 5211370 1
20  52-11372 1
21 %78380 1
22 18-11094, 3
23 B-11062 L
2, 52-11373 1
25 52-11366-B 1

Hofresl 1 (+19653)
50hR 2 &5055)
#71,601
#5156
#5160
%5190
%5195
*12508
*76811
%5196
#755260
®#75538
*783L6
*75876
*75579B
*75580
*75482
*75877
*78347
*75592
#*75563
*75785
*75787
#12508
*17708
#75883

D el
BRNRBEERREFEREbvevwounrw

- R N N e e e e e e el o e o S S e e al =

N

DESCRIPTION

STARTER GROUP CONT'D.

COil, Field-Rigilto-ovcooooo. oooooooooooooooo 0.3

Bolt, ThruU.eecececcccecsescscscsccaccsoncssns coee
Field, Contact.ceccecececcscccsscccrssoceccans coe
Plate - Rear End - Assebly.ceeescccccscacccccss
Pinion and Barreleccececsescccccssooccccsccccncees
Pin, PinioN.eeeecesccccesacsosccrssccessccsccsccnne
Spring, Starter Drive..ccesscecssccccsetenscncns
Meshing, Spring.cececccceessass cesessscsnsssense
Anti-Drive, Spring.eccceccccccecccccccccscscses .o
Ring, Pinion Retainer..ccececcesscccsscccosscecse
Spring, Anchor Plat€ieeececececcecsecccnss cecees
Switch, Solenoid Start — 12 Volteseeeecesocacens
Washer, Field Terminal..ceecececcscscocccsccsccss
Insulator, Brush Holderi.eceeeeeeoescccnssoscnes
Ring, Spring LoCK.seecoeseossescsscacoscacns coees
Shaft, Drive SCI€W.eeeseeeesssecccooosceoacooons

GENERATOR PARTS GROUP
Spring, Brush Collector Ring.eeeececescececseses

Beaﬁlg’ Generator - #7603-000.00.0.0000oo.oooo.
COVGI‘, EXCiter End Ben.o.ooo.coooo...o.oooo.ooo

Gasket, Exciter End Bell COVEreceeecesecacescs e

C]j-p, Beal'ing Stopooo."o.oo..ooo.oo.oo.-oo.oooo

‘ Spring, DoCo Brush......oooo...00.0.00000'000000

Bmsh, D.Co0Qo..o.o.00.000..00000.00000000.00000
Shoe’ Pole“Assembly.o.o......ooooo. ooooo o0

Condenser, Filteru'.oooocoo..0000.0.0‘00.00'0000
BruSh’ CO]—leCtOI‘ mng.ooo...o..o..0...0.'0000000

. Frame, Generator orﬂ-yoo.ooo..o'o00.00‘0.0000.0000

Cover, Generator Outlet.ccececccecerceccnccccans
Rotor Assembly..cecececceccsccccscoscscccascccns
Adapter, Generatorec.ccecececceccecesccsscoccnsccne
Rig, Brush — AsSelbly.ccececccecccccsscsocscscces
Bell, Exciter Endeceeccsececccscsccacccscscacsscnne
Frame, Exciter - Manual.cceeeeeceeccccecccccceee
Blower, Generator.eccecccecccceccsccceccocesssoss
Stator and Winding - Laminated.eceeescescessccss
Band , Exciter End Belleeececcoscsoscscocsoocsccces
Coil, Exciter Field Assembly.ceececcccccssesccss
Jumper, Collector Ring Brush - #8 Wir€.cecesecees
Jumper, Ground - Flexible.eecessescecrccccnsases
Shoe, Pole — Assembly.eecesescescoccscsssscsccsse
Box, Outlet.iceeeeeeccoccesscccccescesscacescccne
Stud, 3/8" x 7-1/2" - Generator Frame to Adapter
Screw, Hex. Hd. Cap - 5/16"-18 x 1-1/4" -
Bearing Cap Mounting.eeeececcecssccccscces

A2
.03
.25
2.75
.01
.01
.05
2.55

.25
5'35
2.15

.20

.15

.35
1.00
3.50

55

.75

95.00
1.25
150.00
28.50
15.50
10.25
8.50
18.50
150.00
<95
30.00
<35

«35
3.50
8.35

.25

.02

#*Above parts except those marked * are obtainable at Ford Service Stations.
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REF. QUAN.
NO. PART NO. USED DESCRIPTION
GENERATOR PARTS GROUP CONT'D.
1 Screw, Hex. Hd. Cap - 5/16%"-18 x 3/4" -
Bearing Cap Mounting.eeeecececccescsscssccsh
4  Screw, Hex. Hd. Cap - 5/16" x 3/L" - Brush
Rig to End Bell.ceeecesceoscacsccsasosccnnss
1 Screw, Hex. Hd. Cap - 1/2"-13 x 1/2" - Plugs
‘Eyebolt Hole in Frame...cccceccccescssssse
6 Nut, Hex - 3/8"-2L - Generator Frame to Adapter.
6 Washer, Lock - 5/16" - Bearing Cap Mounting (2) -
Brush Rig to End Bell (4)ecececccsccccccns
6 Washer, Lock - 3/8" - Generator Frame to
Adanteriseesccccecrcccscccsccccccscssccccns
2 VWasher, Flat - 3/4" - Brass - Brush Rig to End
: Belliceeeoeoccocsnsscccascsccsccscsccsnnse
2 Washer, Flat - 5/16" - Brush Rig to End Bell....
CONTRCL GROUP
(Not Illustrated)
78325 1 Rheostat - Model K - 300 Ohmeeeacs... cececescses
78707 1 Reley, Stop L & RK=400Leceeeeceeeness cereenee
75466 1 Bracket, Modutrol MOtOTe.ceeeccecesss cecscssanes
75472 1 Bracket, Conduit.ceeeecceccccces csscsesessssssesse
78017 1 Bracket, Terminal Board.eeececcecescccccocccscns
78354 1 BoX, RegulatOriececececscoscccs cecececcscneasense .
78355 1 Panel, Regulator BoX.eeeeesoooes cevesececcseanes
78357 2 Bracket, Voltage Regulator - Vibration Dampener.
78358 2 Bracket, Voltage Regulator — Endiceeceecccecccces
79605 1 BoX, Terminaleiceeeccececccsccccscascscssscsssces
1422 1 Switch, Toggleccececsscccecassscesscsscccccscccns
: 15168 1 Gauge, Oiliceceecccccsscacecscocscsoncosssccsscces
193-3% —T6567 1 Gauge, Water Temperatur€..ccecesccssecsscecsaces
. . 75976 1 Motor, Modutrol Assembly..ceceeccecscscsosscccsccs
75972 1 Regulator, Voltage - VRX4002 - Autolite.c.cececee
75973 1 Regulator, A.C. Voltage.eeeeeesccsesccsccccccccns
75986 1 Control, Automatic Choke€...ceceecscccosscscoccce
75635 1 Switch, Solenoid Starting.eeceecesccccsscaccsccss
1740 1 Switch, Start-Stopeecceccccccceccccccccscecoccane
79521 Ammet erceeececsccseccscsscasossssacssccccaccanne
75975 1 Transformer, Potential.ccececcecccocccccccocccns
1987 L, Conduit, Flexible — 1/2" X T'icecescscasccscaces
10781 5 Connector, Greenfield - Stralght................
2 Connector, Greenfield - 90 cesvesssssssssssssses
75873 1 Panel, Current TransfoImMer.cceccecceccccoscscsccne
7L802 1 Bracket, Stop Relay Mountingeeeeceesccccccsccces
74263 1 Switch, High Temperature Cut-Off....cccceeccences
331-) 2 Connector, Greenfield - 3/8" Anglé...ceececccescss
75974 +} Base, Vibration Dampener - Voltage Regulator....
78070 1 Plate, Base - Voltage Regulator.cccecececccescecs
78L87 1 Panel, Terminal..ceececcccesscccccscccscscccccsccccs
1805 3 Coil, Choke -~ RF 58l.ceccccccsccccccccccoscsscse
75356 3

Suppol‘t, ChOke Coilocoooo'ooootoo.oooooooocooo.ov

PRICE
EACH

.01
.01

.01
.02

.01
.01

.02
0l



REF. QUAN.
NO. PART NO. USED
113 3
1
2
2
5
L
7
5
1
10
12
INA
1
2
2
L5
2L
5
2
2
75882 1
- 78559 1
74800 1
78578 1
78128B 1
78129B 1

DESCRIPTION
CONTROL GROUP CONT'D.

Stud, 1/4"-20 x 1-3/4" - Brass - Terminal Stud..$
Screw, Hex. Hd. Mach. 5/16"-18 x 1-1/L" - Brass-
Ground Terminal on Housingeeeececesocoecscs
Screw, Hex. Hd. Cap - 5/16"-18 x 5/8" - Outlet
Box Mounting.eeoccecscccessasccsccccsccces
Screw, Rd. Hd. Mach. - 1/4"-20 x 3/8" - Brass -
Choke Control Mounting..eccecccccccccccoses
Screw, Rd. Hd. Cap - #10-32 x 1/2" - Stop Wire
Clamp Mounting (1), Stop Relay Mounting(L)
Screw, Rd. Hd. Mach. - #10-32 x 3/4" - Brass -
Outlet Box Panel Mounting.ececeeccceocceccscce
Screw, Rd. Hd. Mach. - #10-32 x 1/2" - Start
Solenoid Mounting (2), Outlet Box Cover
(1), Voltage Regulator Mounting (4).......
Screw, Rd. Hd. Mach. #10-32 x 3/8" - Voltage
%egulator Mounting (4), Voltage Regulator
l ..........'.....'.‘0....'..'.0......0'..
Screw, Rd. Hd. Mach. —#8-32 x 3/8" - Choke Clamp
Stud - #10-32 x 1-1/2" - Brass - Terminal Stud..
Nut, Hex. - 1/4"-20 - Terminal Stud.eeescecccsn.
Nut, Hex. - #10-32 - Stop Relay Mounting (4),
Terminal Stud (L0)eeececccacsssccccsnsacss
Washer, Lock - #10 - Stop Relay Mounting (4),
Stop Wire Clamp Mounting (1), Voltage
Regulator Mounting (4), Start Solenoid
. Mounting (2)yeesccccsscsccccccccsccccccess
Washer, Lock - 5/16" - Outlet Box Mounting......
Washer, Shakeproof - 1/4" - Internal Tooth -
Choke Control Mountingeeeceecececescecccece
Washer, Shakeproof - #1110 - Panel Mounting (L),
Terminal Stud (40), Box Cover (1)..eeeece.
Washer, Plain - #10 - Brass - Termihal Stud.....
Washer, Plain - #10 - Voltage Regulator Mounting
(L), Voltage Regulator to Adapter (1),
Outlet Box Cover (1)eececeescecescoacccanns
Washer, Plain - 5/16" - Outlet Box Mounting.....
Washer, Plain - 1/4" - Brass - Terminal Stud....

HOUSING PARTS GROUP
(Not Illustrated) -

Panel, Rear ENd.ceccccececccscceccccocsccssscsone
Bracket, Crank SuppOrt.ceccecceccccceccocacacecs
Panel, Front Endicececceceseccccccccccccccccccans
Support, Front Engin€ceeecececcceccecccccnceces cee
Plate, Side - Right Handeceeeeeeeecccccocnaccees
Plate, Side - Left Hand.oceeceeeececocaceccsncee

PRICE
EACH

.01
.01

01

.ol

0l
.01

.01l
.02

.01
.01
.02
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QUAN.

60

: mo
NO. PART NO. USED

74804 1
75766 1.
7,806 1
78286 1
74,609 1
78288 2
15162 1
73287 2
74607 2
76727 1
78074 1
2

8

L

8

2

10

L

3

2

2

L

11

10

6

10

1

11

DESCRIPTION

HOUSING PARTS GROUP CONT'D.
(Not Illustrated)

Grille, Radiator.ceecececscscccscccsccsccsscccased
Plate, Top — Exhaust...ceceeececesccocacecnncss .
Supvort, Radiator.ccececccceccsceccccccoccscscccccoce
Mounting, Front Engin€ieccececsccecccccccccocccesee

Housing, Radiatoreceaceccecececss cesecscsesesecssccns

Spring, Engine Mounting..eeseeccccscccssccccccces
Spring, Crank Clampeececccceccccscocccsccccccccces
Block, Generator Shim...ceeeeccccccccccccscccccess
Bracket, Radiator to Panel.c.cccceccccccccccccces
Clamp, Crank cececcescscccsvcsccscscscsccsacccsccss
Plate, Crank Supportecssceccccscccscsccsocccoccns
Screw, Hex. Hd. Cap - 7/16"-14 x 1-1/2" - Uover
Front Engine Mounting..ceeeecscoscescccccss
Screw, Hex. Hd. Cao - 7/16"014 % 1" - Front
Engine Mounting Bracket to Housing Side
Plate (6), Front Engine Mounting (2).......
Screw, Hex. Hd. Cap - 5/16"-18 x 7/8" - Radiator
"SUPPOTtecsccceccctccesccctccesscccsssssannne
Screw, Hex. Hd. Cap - 5/16"-18 x 3/4" - Modutrol
Bracket to Housing Side Plate (2), Radiator
Grill Mounting (6)ceecececccccssccccassncce
Screw, Hex. Hd. Cap - 3/4"-10 x 2-1/2" - Gener-
ator to Side Paneliceececcseccoccccccccanss

| Screw, Hex. Hd. Cap - 3/8"-16 x 3/4" - Front End

Panel Mounting (4), Rear End Panel Mtg.(6).
Screw, Hex. Hd. Cap - 1/4"-20 x 7/8" - Modutrol
Mounting to Brackeb.eeeceeeeceeccccccccoces
Screw, Hex. Hd. Can - 1/4"-20 x 5/8" - Front
Dust Pan to Motor Support.ccececececccesccss
Screw, Hex. Hd. Cap - 1/4"-20 x 3/4" - Fan Guard
t0 Crank SuDPOIrt.cecccceasccocsscscccscccce
Screw, Hex. Hd. Cap - 1/4"-20 x 1/2" - Front
Dust Pan to Motor Supporteecsscccccecsccces
Screw, Rd. Hd. Mach. - #10-32 x 3/4" - Fan Guard
t0 Radiatoricccecseccoccceccoccccoccccanes
Screw, Speed - #14 x 3/4" - Front End Panel.....
Nut, Hex. - 7/16%-14 - Front Engine Mounting (2),
Upper Front Engine Mounting (2), Front
- Engine Mounting Bracket to Housing Side
Plate (6)eecececccccccsscccsosassansnns ces
Nut, Hex. - 5/16"-18 - Radiator Grill Mounting..
Nuts, Hex. Head - 3/8"-16 - Rear End Panel
Mounting (6), Front End Panel Mounting (4)
Nut, Thumb - 1/4%-20 - Crank ClalDeeececcecccscces
Nut, Body Speed - #1383 - Thick - Front End

Panelo..oo..o..oo.00000.00000000.000.'0000

PRICE

. EACH

2.65
4.50
1.30
5.50
8.50
1.50

.15
1.50

.55

2.25

0L

.01

.01

.01
.02

.02
.02

.02
.05



REF.

NO. PART NO.

76811
78524
75727
1716D
17168

75L71B
754L71C
75471D

QUAN.

USED

10

10

10

FEoN

PO FRERO

- DESCRIPTION
HOUSING PARTS GROUP CONT'D.

Nut, Hex. - 1/4"-20 - Front Dust Pan to Motor
Supportotooooooooococcoooooooo-o'oolcoocooo’o$

Washer, Lock - 7/16" - Front Engine Mountirg
Bracket to Housing Side Plate (6), Front
Engine Mounting (2), Upvner Front Engine
Mouming (2).00.0..)00.0.00.0--ooooooo’oo_ooo

Washer, Lock - 3/4" - Generator to Side Panel... .

Washer, Lock — 5/16" — Modutrol Bracket to
Housing Side Plate (2), Radiator Grill
nomlting (6)...o'ovco.ooooooo-oooooo-o-oooo'

Washer, Lock — 3/8" - Front End Panel Mounting
(L), Rear End Panel Mounting (6).eccecececes

Washer, Lock - 1/4" - Front Dust Pan to Motor
Support (5), Modutrol Mounting to Bracket
(4), Crank Clamp (1), Fan Guard to Crank
SUPPOTt (2)eeecccssccsesssacscscascsssocses

Washer, Lock - #10 - Fan Guard to Radiator......

. Washer, Plain - 7/16" - Upper Front Engine Mtg..

Washer, Plain - 1/4" - Fan Guard to Crank Support

MISCELLANEOUS PARTS GROUP

Condenser, Filter.icccecesceccccccccescccscccacee
Clamp, Condenser Terminalececcoecseccccsccccccccss
Clamp, One Hol€eeeeseoocraasecccoccecsocscnccccns
Cable, Starter to Solenoid Start Switch - 6é"....
Cable, Solenoid Starting Switch to Terminal

POSt on Housing - %"0‘.0...0'00...00'..0.
Dampener, Vibration - Plant Mounting - Front....
Dampener, Vibration - Plant Mounting - Center...
Dampener, Vibration - Plant Mounting - Rear.....

PRICE
EACH

.01
.01
.0l
.0l
.01

<55
.10
.60
.50
.90
2.30

2.30
2030

6l






