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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 beenidentified 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.

® 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.

e |nspect fuel system before each operation and peri-
odically while running.

e Equip fuel supply with a positive fuel shutoff.
e Do notstore ortransport equipment with fuel in tank.

e Keepan 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.

* 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 Neversleepin avessel, 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 Eachtimethe 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.

e 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.

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

MOVING PARTS CAN CAUSE SEVERE
PERSONAL INJURY OR DEATH

e Do notremove 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.

o |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.

e Always disconnect battery negative (=) lead first
andreconnectitlast. 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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GENERAL INFORMATION

This Instruction book contains Information for the proper Installation,
operation, and mainltenance of your equipment. We sguggest that lhis
book be kepl handy so that it can be reforred to when necessary.

This equipment is the resull of proven engineering design, highest
quality materlals, and expert workmanship. Thorough Inspection and
testing assures you thal this equipment will perform as expected.

1If you wish to conlacl your dealer or the factory regarding this equip-
ment, be sure to supply the complele MODEL and SPEC. NO., and the
full serfal number of the equipment as shown on the nameplate. This
Information Is necessary to lidenlify the equipment among the many
basic and special optional types manufaclured.
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INTRODUCTION 3

INTRODUCTION

This instruction manual is supplied to assist in the proper installation,
operation, and servicing of certain CW series electric generating plants.

The plants covered by this book are all 115,230 volt or 120/240 volt,
single phase, 3 wire, 60 cycle alternating current output rating. Basic
model 10CW-3R/ is remote starting type and can be started either at the
plant or from remote control switches. Basic model 10CW-3E/ is elec-
tric starting while at the plant only.

Other differences between plants are identified by the model specification
number and letter which follow the diagonal (/) in the plant model which
appears on the nameplate. ALWAYS FURNISH THE NAMEPLATE IN-
FORMATION WITH EACH INQUIRY.

These plants are adaptable for permanent installation in motor vehicles.
The particular application or unusual operating conditions may require
the operator of this generating plant to modify these instructions. How-
ever, by using the instructions and recommendations given in this man-
ual as a general guide, it will be possible to make a good installation
and to properly operate and maintain the plant. .

General production changes, which resulted in model Spec Letter
advances, are as follows:

SPEC "E" - Earliest model covered herein.
]
SPEC "F" - Sisson automatic choke (plus heater and relay) displaced
: Onan electric choke. Oil slinger feature added to washer.

SPEC "G" - Cartridge (folded paper) type air cleaner displaced mesh
(metal fabric) "dry" type air cleaner.

SPEC "H" - Single resistor displaced 3 resistors in charge circuit.

SPEC "J" - "Bronze'" faced main bearings and thrust washers displaced
flanged aluminum main bearings.
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Each CW generating plant is a complete electric power plant, consist-
ing of an internal combustion engine, and a self excited electric gen-
erator directly connected to the engine. Controls and accessories
suitable for a normal installation and according to the particular model
are supplied. The plant is designed for electric cranking and requires
a 12 volt battery. The plant has a built-in charging circuit.

Each generating plant is given an actual running test at the factory and
is carefully checked under various electrical load conditions before
shipment, to assure that it is free of any defect and that it meets all
performance requirements. Inspect the plant carefully for any damage
which may have occurred in shipment. Any part so damaged must be
repaired or replaced before putting the plant into operation.

ENGINE

The Onan engine is a horizontally opposed 2 cylinder, air cooled, 4 :
stroke cycle, L head, internal combustion type. Standard models burn
gasoline fuel. The cylinder bore is 4"; the stroke is 3-1/2"; cylinders |
are removable; connecting rod bearings are replaceable; main bearings
are replaceable precision sleeve type; oil capacity is 6 U.S. quarts;
impulse coupled magneto ignition is used; cylinders fire alternately; the
governor is an internal centrifugal flyball type, with external adjustments,
and an auxiliary vacuum operated speed booster; Vacu-Flo type air cool-
ing permits a single discharged air duct; mounting dimensions are
16-1/2" x 16-1/2".

AC GENERATOR

The alternating current generator is a revolving armature, self excited,
inherently regulated type. A special series winding in the field permits
the generator to be used as a starting motor. The armature, connected
directly to the engine flywheel, is supported at the engine end by the
engine rear main bearing, and at the outer end by a large ball bearing.
60 cycle generator:; operate at approximately 1800 rpm.

CONTROLS

The ELECTRIC starting models are equipped with a manual carburetor
choke (with some exceptions). The REMOTE starting models are equip-
ped with an electric type automatic choke. The Remote starting models
are designed so that auxiliary automatic control equipment may be con-
nected.
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GENERAL. - Proper installation is very important. Points to consider
include, adequate cooling air, clean induction air, sturdy

and flat floor, discharge of cooling air and exhaust, electrical connec-

tions, fuel connection, and accessible for operation and servicing.

MOUNTING. - Space the 3/8 inch
diameter mount- -
ing bolts 16-1/2" x 16-1/2"
—

through the floor. Carefully
assemble the mounting cushions, l’

washers, and spacer bushing,

see Mounting Detail illustra- FLAT WASHER

MOUNTING RUBBER

tion. The spacer bushing pre- & PLANT
venls excessive compression T MOUNTING BASE
- SPACER

of the upper rubber cushion. |
~+——MOUNTING RUBBER

o< FLAT WASHER
—-BOLT

The plant is approximately

28" wide by 40" long by 28"
high. Provide access room for
servicing or install slide-out
rails if compartment is small.

—LARGE FLAT
WWASHER

FIG. 1 - MOUNTING DETAIL

VENTILATION. - Provide at least 320 square inches of free air inlet

area to the compartment or room. Make adequaie
allowance for the air flow restriction of a louver or screen. To prevent
recirculation of heated air, install a duct between the plant air discharge
opening and the room or compartment outlet opening. An 8"x 12" air
outlet adapter is supplied with each plant, for use with a duct. Limit
bends and use radius type elbows where needed. Use a short canvas
section to connect the duct to the plant, to absorb vibration.

OIL DRAIN. - The oil drain may be extended to suit the installation. The
oil base has a 3/4" pipe threaded hole.

FUEL CONNECTION. - Make the fuel connection according to the type of
fuel to be used.

For plants equipped to burn only gasoline fuel, connect the fuel line to
the fuel pump inlet. The pump inlet is threaded 1/8-2% Dryseal (Ameri-
can Standard Internal Straight Pipe Thread).

For plants equipped with a combination gas-gasoline carburetor, connect
the gasoline fuel line to the fuel pump inlet and connect the gas fuel hose
to the carburetor adapter tube while installing the secondary gas pressure
regulator.

For plants equipped with a Zenith LP (liquid patroleum) Gas Pressure-
Carburetor, and a separate vaporizer (heat exchanger)(mounted on the
blower housing front panel) connect the LPG liquid withdrawal line to
the vaporizer inlet. Set the line pressure at 10 pounds per square inch.
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EXHAUST. - The engine exhaust gases must be piped outside any room

or compartment, as the exhaust gases are deadly poi-
sonous. The engine exhaust connection is located at the cooling air
discharge opening, and is threaded for standard 1-1/4 inch pipe. Use
flexible tubing to connect between the plant exhaust outlet and any rigid
pipe extension or the muffler. Never use pipe smaller than 1-1/4 inch
size.

Insulate or shield the exhaust pipe if there is danger or any one touching
it, or if it must be run close to any wall or other material that is not
completely fire proof. I the exhaust line must pass through a combust-
ible wall or partition. provide shield collars for the line,” with the open-
ings for the line at least 2 inches larger on all sides than the exhaust
line.

If turns in the exhaust line are necessary, avoid 90° pipe elbow turns.
If the line must be run upward at any point, construct a condensation
trap of suitable pipe fittings and install the trap at the low point in the
line. The trap must be drained periodically.

BATTERY CONNECTION. - Two 6-volt
batteries
(or one 12-volt battery) are required to
supply starting current. When two
6-volt batteries are used, use the short
jumper battery cable to connect the
positive (+) post of one battery to the
negative (-) post of the second battery,
connecting them in series for 12 volts.
Connect the remaining battery terminal
post to the proper terminals in the ter-
minal box on the generator, as illus-
trated. Do not reverse the connections,
taking care to observe correct polarity.

) ra T
FIG. 2 - BATTERY CONNECTION

LOAD WIRE CONNECTICNS. - In making load wire connections to the

plant output terminals, comply with
requirements of the local electrical code. Install a fused main switch
or circuit breaker between the generating plant and the load.

SINGLE PHASE PLANT

Be sure the jumper connections are properly made, as explained under
VOLTAGE SELECTION, SINGLE PHASE PLANT. Connect the load
wires to the proper terminals as shown, according to the jumper con-
nections made, Fig. 3.
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VOLTAGE SELECTION, SINGLE PHASE PLANT. - Models 10CW-3R/

and 10CW-3E/ are single phase plants.
The plant is reconnectible for use as either a 120/240 volt 3 wire, 120
volt 2 wire, or 240 volt 2 wire unit.

®

7O LtoAD

fe— 120 V.—"J

LEADS FROM GENERATOR

LEADS FROM GENERATOR
TO LOAD

_ \Nqox zw/

JUMPER

TO LOAD
[—240 V.

LELDS FROM GENERATOR

FIG. 3 - VOLTAGE SELECTION

120/240 VOLT, 3 WIRE SERVICE
Load connections are to be made to terminals inside the terminal box
on the side of the generator. These load terminals are marked M1,
M3, M2, and M4 {rom top to bottom. When the plant is shipped, two
heavy jumper bars are connected across terminals M3 and M2. This
jumper connection provides for two 120 volt circuits (with 1/2 the plant
capacity available on each separate circuit), or one 240 volt circuit.
Refer to C, Fig. 3. For 120 voll service, connect the black (hot) load
wires to the M1 and M4 terminals, and the white (ground) wire to the
M2 or M3 terminal. Remember that ONLY ONE HALF the rated cap-
acity of the plant will be available on either of the two separate 120 volt
circuits. The two black wires will give 20 vt ded service.

120 VOLT, 2 WIRE SERVICE
1 the full rated capacity of the plant at 120 volts GN CNE CIRCUIT
ONLY, is desired, remove the two jumper bars from across terminals
M3 and M2. Reconnect the jumper bars. vne across terminals M1 and
M3, and the other jumper across terminals M2 and M4. Connect the
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black (hot) load wire to the M1 terminal, and the white (ground) wire to
the M4 terminal . Refer to A, Fig. 3.

240 VOLT SERVICE
If 240 volt current only is to be used, and NEITHER load wire is white
(grounded), leave the jumpers connected across terminals M3 and M2.
Connect load wires to terminals M1 and M4. Refer to C, Fig. 3.

NGTE
Consult the local electrical code to determine if a grounded
240 volt load wire is necessary. .

If a grounded 240 volt circuit is to be used remove (and save for pos-
sible future use) the two jumper bars connecting terminals M3 and M2.
Using a short length of #10 or larger wire, connect terminals M1 and °
M4 together. Connect the black (hot) load wire to the M3 terminal, and
the white (grounded) load wire to the M2 terminal. Refer to B, Fig. 3.
{
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CRANKCASE LUBRICATION. - The capacity of the engine oil base is 6
quarts, U.S. Measure. Use detergent
oils classilied by the American Petroleum Institute as Service ""DG" or,
as marketed by most manufacturers, "MS/DG'". The use of Service "DS"
is satisfactory, but its higher cost does not justify its use. Select the
viscosity of oil according to the temperature * of the unit at the time of
starting as given below. Be sure oil will flow, before cranking the unit.

* COMPARTMENT TEMPERATURE SAE NUMBER
(Oil Viscosity)
Above 90°F (32%c.) (Continuous Duty) 50
30°F to 90°F (-1°C to 32°C) 30
0°F to 30°F (-18°C to -1°C) 10
Below 0°F (-18°C) 5W

Multi-viscosity oils such as 5W-20 or 10W-30 are not recommended,
as the oil consumption is greater. At low temperatures where cold
starting may be difficult and higher oil consumption is not a factor, the
use of multi-viscosity oil may be justified. Do not use a non-detergent
oil. When adding oil, add the same brand.

Always TIGHTEN the OIL FILL CAP securely. A slight vacuum is
normally maintained in the engine crankcase. If the oil fill cap is loose,
or if the gasket is damaged, an air leak at this point will destroy the
vacuum. Loss of the vacuum may result in excessive oil consumption
or in an oil leak past the crankshaft oil seals.

AIR CLEANER. - Perform the preparation according to the type used.

A. Dry Mesh Type (metal fabric) - To be effective the element must be
moist with oil. Remove the element (it should be clean), dip it in
clean oil of the same SAE number as used in the crankcase, drain it, and

reinstall the pack element and the air cleaner cover.

B. Cartridge Type (folded paper) - No preparation is required. Service
as instrucled under Periodic Service Section.

GASOLINE FUEL. - Fill the fuel tank nearly full with a good grade of

fresh, clean, 'regular" automotive type of gasoline.
Do not use a highly leaded "premium" type of gasoline. The use of any
gasoline which has a high lead content will require more frequent carbon
or lead removal, spark plug, and '"valve grind" servicing. Observe the
usual safety precautions when handling gasoline.

GAS FUEL (Downdraft Carburetor). - If g.= f ) is to be used, be sure
that all connections are leak

proof. See that the line pressure at the regulator inlet is 3 to 8 ounces

(for Garretson Mfr. regulator). In some localities, presence of foreign



10 PREPARATION

matter in the fuel may require installation of a trap or filter. If LPG
(bottled) fuel is used, be sure a proper pressure regulator is installed
to reduce the gas pressure, as it enters the regulator supplied with the
plant, to not more than 8 ounces. Do not connect the air preheater hose.
The regulator's atmosphere vent must be kept clean to avoid difficult
starting. Some installations require an electric solenoid fuel shut-off
valve. This valve must be installed in the fuel line and connected as
shown on the wiring diagram. Open the fuel line valve.

I.LPG FUEL (Horizontal Draft, Zenith Pressure-Carburetor). - This
carburetor
has a valve designed for a line pressure of 10 pounds per square inch.
The primary regulator in the fuel system should never be set above 12
pounds per square inch, which has been approved by Underwriters' Lab-
oratories Inc. To permit liquid withdrawal from the LPG tank (tank
turned so that outlet is on bottom) a vaporizer (heat exchanger) is mount-
ed on the blower housing front panel. Connect the liquid fuel line to the
vaporizer inlet. Be sure the fuel line does not leak. Open the tank valve.

AIR PREHEATER HOSE. - An air preheater hose, plus fittings, is sup-

plied with certain plants, for use in temper-
atures below 500F. (10°C.). If a gasoline fueled plant is to be operated in
temperatures below 500F., particularly if high humidity prevails, in-
stall the preheater hose. See Air Preheater Hose illustration. Remove
the sheet metal plug from the upper left corner of the engine blower hous-
ing. Assemble the hose to the air tube and insert the tube into the blower
housing opening. Attach the other end of the air hose as shown.

NOTE
For best operation, disconnect the air heater hose when the
surrounding air temperature is 60°F. or higher. No harm
will result from leaving the hose connected at higher temp-
eratures, but a slight drop in power and lowered efficiency
may occur. Hose

FIG. 4 - AIR PREHEATER HOSE
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PRELIMINARY. - Before starting the plant, be sure that it has been

properly installed, and that all requirements under
PREPARATION have been met. Starting batteries MUST BE CCN-
NECTED to a plant designed for electric starting unless special pre-
cautions are taken as explained below under OPERATING WITH BAT-
TERIES DISCONNECTED.

CAUTION

ALWAYS BE SURE THAT ALL AIR HOUSING PARTS (cylinder air
covers, blower housing) ARE PROPERLY INSTALLED BEFORE
STARTING THE PLANT. The air housings direct the air flow to
properly cool the engine and generator. UNLESS EACH AIR HOUS-
ING PART IS CORRECTLY FASTENED IN PLACE, SERICUS
DAMAGE FROM OVER HEATING WILL RESULT.

STARTING THE PLANT ELECTRICALLY. - On remote models see that

the small toggle switch is
at the "ELECT. START" position. Adjust the choke on electric start
models with manual choke. Push the "START-STGP" switch to the
"START" position. THE PLANT MAY HESITATE FCR SEVERAL
SECONDS BEFORE CRANKING PAST COMPRESSION ON THE FIRST
REVOLUTION. HOLD THE STARTING SWITCH CLOSED FOR THIS
HESITATION PERICD. THE ENGINE WILL CRANK OVER CCMPRES-
SIGN AND THEN GAIN NORMAL CRANKING SPEED. A sharp, dis-
tinct clicking sound will be heard as the engine is cranking, indicating
that the magneto impulse coupling is operating. The sound will disap-
Uow.. as soon as the engine starts and picks up running speed.

On the initial start, or if the plant has run out of fuel, the engine must
turn over enough times to pump fuel to the carburetor and fill it, be-
fore the plant will start.

Oil was sprayed into the cylinders before the plant was shipped, and

it may be necessary to remove the spark plugs and clean them with
gasoline before the plant will start the first time. Dry the plugs thor-
oughly before reinstalling them. The plant will smoke as this oil burns
out.

If the plant starting batteries do not have sufficient cranking power, or
if the plant can not be cranked electrically for other reasons, the plant
can be started manually. Disregard manual choking iistructions when
hand cranking a plant designed for remote starting. However, do not
disconnect the starting batteries unless a wire in the control box is
first disconnected, as explained below.

OPERATING WITH m>q:ﬁmamUm DISCCNNLECTED. - If operation with
batteries discon-
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nected becomes necessary on

a plant designed for electric
starting, the generator dc out-
put must be disconnected from
the charging circuit. Beginning
with Spec H models, disconnect
the center wire (connected to
fixed terminal) from the charge
resistor, figure 5 @ On Spec
A through G models, disconnect
the single wire at the end of the
3 charge resistors, figure 5 @
Beginning with Spec F remote
starting models, the Sisson
choke is used and the carburetor
must be manually choked while
hand cranking.

FIG. 5 - DC OUTPUT DISCONNECT maOHZ.H.“

CAUTION!
BURNED OUT RELAYS IN THE BATTERY CHARGING CIRCUIT
WILL RESULT IF THE PLANT IS RUN WITHOUT BATTERIES
UNLESS THIS WIRE IS DISCONNECTED.

Tape up the ends of the disconnected wires, to prevent a short circuit.
After the dc output wire is disconnected, the plant can be started and
safely operated without batteries. Be sure to reconnect the wires

when batteries are again connected to the plant. On remote models
throw the small toggle switch to the "HAND CRANK" position, and on
models with a low-oil-pressure cutoff switch, open the normally closed
momentary contact switch, to permit starting and running.

STARTING THE PLLANT MANUALLY. - Select the instructions for the
type of plant. Adjust the man-
ual choke control (when used on electric starting models) to choke the

carburetor according to temperature conditions. When starting an engine

which has been standing idle in cold weather, full choking may be neces-
sary. Little or no choking will be necessary in extremely hot weather,
or if the engine is still warm from recent running.

On the remote type plants it may be necessary to overide the automatic
choke and turn the carburetor choke shaft by hand while hand cranking.

If the plant is the remote starting type, throw the small toggle switch on
the control box to the "HAND CRANK" position. Return the switch to
the "ELECT. START" position as soon as the plant starts, unless "op-
erating with batteries disconnected.
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When the plant is equipped with an optional low oil pressure cutoff switch
a momentary contact switch is mounted on oil filter bracket and must
be held open to remove the ignition ground during hand cranking.

Engage the starting crank. Crank the engine with a quick upward pull
on the crank handle. A sharp clicking sound will be heard, indicating
that the magneto impulse coupling is functioning. This sound disappears
as soon as the engine starts. Do not "spin" the engine nor push down-
ward on the crank. Repeat the cranking as necessary, using only up-
ward pulls on the crank handle. Remove the crank as soon as the plant

starts.

WARM UP PERIOD. - Onplants with manual choke control, adjust the

manual choke control to the point of smoothest
operation. As the plant warms up, gradually push the choke control
inward. Be sure the choke is all the way in when the plant is fully
warmed up.

Check the oil pressure as indicated on the oil pressure gauge. The oil
pressure should be between 20 and 30 pounds, but may be somewhat
higher until normal running temperature is reached.

1f conditions permit, allow the plant to warm up before connecting the
electrical load. If the plant tends to alternatcly speed up and slow down
it 1s usually an indication that more warm up time is needed before con-
necting a heavy electrical load.

DURING OPERATION. - The generator is designed so that a temporary

heavy over load, such as exists while starting
an electric motor, will not injure the generator. However, continuous
heavy over loading of the generator will cause the generator tempera-
ture to rise to a dangerous point, and may lead to failure of the wind-
ings. The generator is designed to produce its rated capacity contin-
uously, or a 256% over load for a period of less than 2 hours, under
normal temperature conditions.

Balance the load on the available generator circuils as given in INSTAL-
LATION Section, VOLTAGE SELECTION Paragraph.

OPERATION BELOW 50°F (10°C). - Under conditions where the air
temperature is 500F. or lower,
and the humidity is quite high, ice formation inside the carburetor may
occur. Such icing consists of actual building wn of ice around the car-
buretor throttle plate and is due to the reir:, - 112 action of the car-
buretor causing moisture in the air to freeze and collect on the throttle
plate and surrounding parts. Icing may resultin a gradual drop in
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engine speed (and generator voltage) and binding of the throttle. Under
such conditions, connect the air preheater hose to direct hot air to the
air cleaner. Refer to PREPARATICN (AIR PREHEATER HOSE).

STOPPING THE PLANT. - If conditions permit, disconnect the elec-

trical load before stopping the plant. To
stop the plant, press the START-STOP switch to the STCP position
holding contact until the engine comes to a complete stop. If the STOP
switch is released loo soon, the engine may pick up speed again and
continue to run.

If a remote starting model is being operated with the starting batter-
ies disconnected, throw the small toggle switch to the ELECT. START
position. to stop the plant. The STOP switch ( and all other control
box equipment) is by-passed when the toggle switch is at the HAND
CRANK position.

EXERCISING. - If generating plant is out of service for short periods

up to thirty days it should be exercised regularly.
Once a week start the plant and allow it to run long enough to thoroughly
warm up (about 30 minutes).

If the plant stands idle without such an exercising period, gasoline
has a tendency to evaporate out of the carburetor making starting more
difficult.

Frequent exercising also contributes toward better lubrication, keeps
moisture condensation to a minimum, and helps to keep the starting
batteries in a well charged condition.

If generating plant is to be out of service for extended periods refer to
storage instructions.

GAS FUEL OPERATION (Downdraft Carburetor). - This applies to the

combination gas-
gasoline carburetor. For gas fuel operation see that the float lock
screw (see B, Fig. 9) is turned up tightly to prevent the float from vi-
brating inside the carburetor. If an emergency source of gasoline fuel
is also connected, see that the gasoline shut off valve is closed. See
that the choke is properly locked in its wide open position (Fig. 10 ).
Plants equipped with a Garretson regulator require no choking or prim-
ing when starting.

Tn change from gas fuel to gasoline fuel operation, with the combination
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carburetor, a few preliminary change-over steps are necessary.

1. Be sure the gas fuel supply is turned off. I the gas supply line is
disconnected, install a plug in the regulator inlet. If the gas con-
nection hose is disconnected, close the carburetor gas adjusting
screws to prevent any entry of air through the gas inlet opening.

2. Release the automatic choke lock to permit normal choke operation.
Check to be sure the choke operates properly.

3. Back off the float lock screw (B, Fig. 9) until it seats firmly in the
down position. Turn the gasoline shut off valve to its open position.

LPG (LIQUID PETROLEUM GAS) OPERATION (Zenith Pressure-Car-

buretor). - No choking

is required

for starting. The fuel supply valve is a part of the carburetor and
opens only when a pressure drop as created by cranking the engine,
causes the regulating diaphragms to move. However, the carburetor
has a poppet valve type choke plate which is held open by a spring but
can be used if the need arises.
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ONAN GASOLINE ENGINE SERVICE CHART

The following recommended Servicing Chart may be used as a guide to
estimating servicing requirements of Onan Electric Generating Plants .
and Engines. It is based on the average of records kept by the factory.

The chart is based on the Units operating under favorable conditions,
such as: satisfactory installation, use of recommended fuel and oils, etc.

PERIODIC SERVICE 17

HOURS OF OPERATION
SERVICE & PARTS ololololololololo
REQUIRED glslslglsielslsBlsRE BIg R 2 E(S
123456789112233445
Oil Change (Check Level Daily)| x| x{x|x|X|X|X|XIX]X
Clean and Adjust Spark Plugs . | X|X[X|X|X|X}X]X |X|X
Clean Crankcase Breather.... | X|X|X|X|X|X|X|X[X]|X m
Replace Oil Filter Element....| |x| IX] [X] }X| IX Z
Check Ignition Points.........| [x] [x} Ix] |x] IX <]
Inspect Commutator ......... 1 |X] |X| Ix{ [X] }X m
Inspect Brushes ...... ...... x| Ix] Ix] ]x] |x m
Clean Carbon ............... X x| x| x| x| x| x| xX|X]|O
Check Tappets ........oovn-- X x| x| =[x x[x[x[x|
Clean Carburetor ... ........ x| Ix] [x] |x M
Grind Valves ..........c o0 x| Ix} Ix m
Remove and Clean Gil Base . . x| Ix] |x =
Clean Generating Plant (*) .. . x| Ix] Ix] Ix w
Service Air Cleaner ......... SEE PERIODIC SERVICE m
Replace Spark Plugs .... . ... AS REQUIRED o)
Replace Valves ............. AS REQUIRED o
Replace Points .............. AS REQUIRED
Replace Generator Brushes .. AS REQUIRED
Replace Piston Rings ........ AS REQUIRED

*Blow carbon dust from generator, using clean compressed air.

If it is necessary to remove parls for inspection and gaskets are disturbed

they should be replaced with new ones. Keep spare cylinder head, cyl-
inder base, oil base and other gaskets on hand.

When cn:mrm.m.m..u.m replaced be sure the commutator and slip rings are
in good condition. If necessary, seat(sand) new brushes for full contact.

Periodic Inspecti,. ...« Loose or Poor Connections, Fittings, etc.
Recommended Fuel: Use a regular grade of automotive type gasoline.

If a high lead content fuel is used, it will be nec-
essary to remove the lead deposits more frequently.

GENERAL. - Follow a definite schedule of inspection and servicing to
help in keeping the plant in good running condition, and
to keep operating expenses to a minimum. Service periods outlined in
this section are for normal service and operating conditions. For ex-
treme conditions, such as continuous heavy duty, extremely high or low
temperature, etc., service more frequently. For periods of little use,
service periods can be lengthened accordingly. Keep a record of the
operating hours each day to assure servicing at the proper periods.

DAILY SERVICE

1f the plant is operated more than 8 hours daily, perform
the DAILY SERVICE operations every 8 hours.

FUEL. - Check the fuel supply often enough to avoid running the tank
dry.

CRANKCASE OIL. - Check the oil level, on the level indicator. Do not
allow the oil level to fall below the lower level

“L" mark on the indicator. Add oil of the proper SAE nunber as nec-
essary to bring the level to the upper level "F' mark. Do not over-
fill the crankcase. Tighten the oil fill cap securely.

AIR CLEANER. - Service the air cleaner as often as required by the
operating conditions. Under extremely dusty con-
ditions, it may be necessary to service the air cleaner several times
a day. Under dust-free conditions, every 100 hours or even less {re-
quent servicing may be sufficient. See also WEEKLY SERVICE.

CLEANING. - Keep the plant clean. A clean plant will give better ser-
vice, and it is easier to service a clean plant. Wipe

off spilled oil, dust, dirt, etc.

WEEKLY SERVICE

If the plant is operated more than 50 hours a weck, perform
the WEEKLY SERVICE operations every 50 hours.

CRANKCASE OIL. - If the plant has been operating under LOW TEM-
PERATURE conditions or for short operating
periods, oil dilution or sludge formation may occur. Under such con-
ditions, change the engine oil each 50 operating hours. Under normal
temperature and operating conditions change the oil each 100 operating
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hours. Always drain the oil, when changing it, only when the plant is
warm {rom running.

AIR CLEANER. - Service the air cleaner as often as required by the
operating conditions.

To service the dry "mesh' type air cleaner remove the filter packing
element. Clean the element in solvent, dry, and dip in engine oil (same
SAE number as used in the oil base). After allowing the excess oil to
drain off the clement, reassemble the air cleaner.

To service the dry "'cartridge'" type air cleaner, remove the cartridge
every 50 bours and shake out accumulated dirt. Install a new cart-
ridge every 500 hours, or more often under extreme dust conditions.
DO NOT WASH CARTRIDGE. When cartridge has a foam wrapper, re-
move. wrapper and wash in soapy water, gasoline or solvents. Squeeze
dry and reinstall.

DO NOT WASH MESH

CARTRIDGE

FOAM WRAPPER

AIR CLEANER HOUSING -
AIR CLEANER
HOUSING

DRY CARTRIDGE TYPE DRY MESH TYPE

FIG. 6 - AIR CLEANER SERVICE

GOVERNOR LINKAGE. - Inspect the governor link ball joint and the

point where the link engages the carburetor
throttle arm. Kecep thece points free of dust. Lubricate with a "dry"
type of lubricant, such as powdered graphite, if there is any binding.
1f a "dry" lubricant is not obtainable, use only a light machine oil of
non- gumming quality.

SPARK PLUGS. - Remove the spark plugs, clean them, and adjust the
gap according to the type of fuel used. Refer to the

Table of Clearances in the MAINTENANCE section. Replace with a

new one any plug which will not pass a standard compression firing test.

Be sure the wire terminal faces upward, when connecting to the plug.

If the terminal faces downward, the spark may jump to the shicld clamp-

ing screw, causing the plug to misfire.
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BATTERIES. - If starting batteries are used, see that the connections
are clean and tight. Corrosion at the terminals can be

removed by flushing with a weak baking soda and water solution. Flush

clean with clear water and dry thoroughly. A light coating of grease

or asphalt paint will retard such corrosion. Keep the electrolyte at

the proper level above the plate separators by adding clean water which

has been approved for use in batteries. In freezing weather, run the

plant for at least 20 minutes after adding water, to mix the water with

the electrolyte and prevent its freezing.

MONTHLY SERVICE

If the plant is operated more than 200 hours a month,
perform the MONTHLY SERVICE operations every 200
hours.

FUEL SYSTEM. - If the 5 gallon fuel tank is used, drain and clean

to remove any sediment or water condensation.
"Breathing'" of the fuel tank may draw dust into the tank, or condensa-
tion may collect, particularly under cold or damp conditions. Such a
contaminated fuel system may cause hard starting or uneven operation.
Remove the drain plug at the bottom of the carburetor to drain off any
sediment. After servicing is completed, inspect carefully against
leaks.

EXHAUST SYSTEM. - If an exhaust extension is used, inspect all
connections carefully for leaks. Tighten or

make any necessary repairs.

O&L FILTER. - Remove the oil filter element for inspection. If it

: appears to be filling with sludge, install a new ele-
ment. Do not attempt to clean and re-use an element. Differences
in operating conditions may lengthen or shorten the time intervals
between necessary oil filter replacements. Always clean out old oil
and sludge from inside the oil filter body before installing the element.
A new element will absorb a pint or more of oil when the plant is
started. After a few minutes of running, stop the plant and add enough
oil to bring the level up to the "F'" mark on the indicator.

COOLING FINS. - Remove the cylinder air covers. Clean the cooling
fins of the cylinders and cylinder heads. Dirty or

obstructed cooling fins will cause over heating and may lead to ser-

ious damage. BE SURE AIR HOUSINGS ARE PROPERLY REPLACED.

MAGNETO. - Remove the end cap from the may : ot the

‘ breaker contact points. Slight bu:.. . = iting can
sometimes be corrected by resurfacing smooth on a fine stone, re-
moving for such servicing. If the points ure badly burned or pitted
replace with a new set. Severe or [requent burning or pitting is usually
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an indication of a defective magneto condenser, which should be re-
placed with a new one.

Keep the contact points clean and free of oil. Adjust the gap, with the
rubbing arm on the “high" side of its cam, to 0.020 inch. Put a drop
of light oil on the cam oil wick. Do not over lubricate. '

When installing the end cap, be sure its gasket is undamaged and pro-
perly in place.

VALVE TAPPETS. - Remove the valve compartment covers and check

the tappet clearances. Adjust as necessary to a
clearance of 0.012 inch for both intake and exhaust valves, at room
temperature (cold setting).

CRANKCASE BREATHER VALVE. - The crankcase breather valve

helps to maintain a slight vacuum’
inside the engine crankcase while the engine is running. 1f the flapper;
type valve becomes gummed up or otherwise inoperative, the crankcase
vacuum will be destroyed and excessive o0il consumption or oil seal 4
leakage may result. After removing the valve, Fig. 7, clean thoroughly
in gasoline or other solvent. Replace the valve with a new one if the
flapper diaphragm is worn or otherwise damaged so as to prevent
proper seating to the perforated disc.

When installing the breather valve, be sure the perforated disc faces
downward, with the diaphragm upward. See that the cap is properly
installed, so that there can be no air leak at this point.

BREATHER TUBE
CAP.

FLAPPER
VALVE
ASSEMBLY TUBE FROM
AIR
CLEANER

BREATHER TUBE
BAFFLE

FIG. 7 - CRANKCASE BREATHER VALVE
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CARBON REMOVAL. - The frequency of necessary carbon or lead de-

posits removal will vary with operating con-
ditions. 11 the plant is operated at light load consistently, under cool
operating temperatures, or if highly leaded gasoline is used, the com-
bustion chambers must be cleaned frequently. Remove carbon or lead
deposits as experience indicates the necessity. After removing the
cylinder air covers, remove the cylinder head. and gaskets. Scrape
all carbon and lead deposits from the cylinder heads and ends of the
pistons, valves, elc. 1f a cylinder head gasket i3 damaged, install a
new one. Install the cylinder heads, tightening the nuts evenly to 35-40
lb. ft. torque. Be sure air covers are properly replaced.

GENERATOR. - Remove the inspection plates from the generator end

bell and inspect the commutator. collector rings, and
brushes. In service, the commutator and collector rings acquire a
brown {inish, whichis a normal condition. Do not attempt to maintain
a bright newly machined appearance. Wipe clean with a dry, lint free
cloth. Slight roughness or heavy coating may be remedied by lightly
sanding with #00 sandpaper. Do not use emery or carborundum cloth
or paper. U scratchesor grooves are present, refinishing will be

INSTALL BRUSHES WiTn BEVELLED
10P SLANTING DOWN TOWARD
SPRING WOLDER

-~
70 REMOVE BRUSH /Zm
SPRING PRESS W \y
SPRING HOLDER ‘
DOWN AND OUT AS ....
SHOWN IN BROKEN
LINES ‘ / TO REMOVE N

SPRING LIFT
UP ON TAB

COLLECTOR RING
/ T BRUSHES |

» @$.

YELLOW PAINT IN k
DICATES LDCATION OF CHISEL
At REFERENCE MARK WHICH SHOWS
PROPER NEUTRAL BRUSH RIG
POSITION (VIEW THROUGH
END BELL TOP OPENING )

FIG. 8 - BRUSH RIG
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necessary. Refer to MAINTENANCE.

Brushes eventually wear too short to perform their function. Brush
wear will be more rapid under dusty operating conditions. Replace
brushes with new ones only when worn to 1/2 inch in length. The brush
springs provide equal pressure as the brushes wear shorter in use.

Each spring is permanently attached to a metal plate which snaps into
place. To replacea commutator brush, first remove the spring by
pushing the spring plate inward and away from the brush guide, Fig. 8.
To replace a collector ring brush, first remove the spring by pulling
straight outward on the spring plate. When inserting a new brush in

its guide, be sure that the shorter length of the brush is installed against
generator rotation, to conform to its off-set position for correct seating.
Be sure that each brush is free in its guide, and that its spring is cor-
rectly installed. Keep the brush rig and end bell clean of carbon dust,
etc.

MAGNETO GREASING. - The magneto is lubricated at the factory. Re-

newing the grease in the field is inadvisable,
unless the magneto is disassembled for another reason. If magneto
overhaul becomes necessary, consult a Fairbanks Morse Authorized
Magnelo Service Station.

GENERATOR BEARING. - No lubrication is required. Use only a double
shielded ball bearing when installing a new

bearing.

GENERAL INSPECTION. - Thoroughly inspect the entire plant for oil
leaks, loose electrical connections, worn
parts, or loose bolts or nuts. Make any necessary repairs.

SEMI-YEARLY SERVICE

If the plant is operated more than 1000 hours semi-yearly,
perform the SEMI-YEARLY SERVICE operations every
1000 hours.

GENERATOR. - Remove the inspection plates from the generator end

bell and blow out with compressed air or clean the
carbon dust out of the generator. If this is not done, a flash over of
the higher AC voltage may occur and badly burn the brush rig.
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CARBURETOR. - Carburetors used, differ according to the fuel to be
used. However, the adjustment is basically the same,

The location of the adjustments differ.

The carburetor has a fuel main adjustment and fuel idle adjustment. The
main adjustment affects the operation at the heavier load conditions. The
idle adjustment affects the operation at light or no load conditions. Under
normal circumstances, the factory carburetor adjustments should not be
disturbed. If the adjustments have been disturbed, open them off their
seats, 1to 1-1/2 turns to permit starting, then, readjust them for smo-
othest operation. Refer to the Carburetor Adjustments illustration.

Before final adjustment allow the engine to thoroughly warm up. Adjust

the idle adjustment with no load connected to the generator. If available,
connect a voltmeter of the proper range to the generator output. Slowly

turn the idle adjustment out until the engine speed (or generator voltage)
drops slightly below normal. Then turn the needle in until the speed (or
voltage) returns to normal.

To adjust the fuel main adjustment, apply a full electrical load to the gen-
erator output. Turn the main adjustment in until the engine speed (or
generator voltage) drops slightly below normal. Then turn the needle

out until the speed (or voltage) returns to normal. Proper carburetor
adjustment cannot be assured unless the governor is properly adjusted.

The gasoline type carburetor floal setting, from the bottom of the float to
the air intake body,is 1-1/4" (plus 1/8", minus zero).

With electrical load removed, adjust the throttle lever stop screw to
prevent a voltage output drop below 75 per cent of rated voltage(or so
that there is 1/32 inch clearance at the end of the stop screw while run-
ning at rated speed under no load).

Gas—Gasoline carburetor DOWNDRAFT TYPE LPG PRESSURE-

shown. Gasoline (only) CARBURETOR CARBURETOR
carburetor does not have
gas adjusting valves. GAS FULL MAIN
ADJUSTMENT
_.||| GASOLINE FUEL
S IDLE ADJUSTMENT

GAS FUEL IDLE
ADJUSTMINT

, ”, _.w. .
. . -wu
- D . nu._mﬁﬂ)brn.ﬂx

GAS FULL /
MAIN ADJUST= -1 .
MENT Ay == . uh.\l\l! GAS FUEL 1DLE
GASOLINE FUEL MAIN ADJUSTMENT
ADJUSTMENT

FIG. 9 - CARBURETOR ADJUSTMENTS
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AUTOMATIC CHOKE. - Two types of automatic chokes have been used.
Select the proper instructions for type of choke.

A. ELECTRIC CHOKE

If the electric choke does not open
as the engine warms up, check
the electric heating element to be
sure it is operating. Extremes
in local temperatures may re-
quire readjustment of the choke.
In extremely cold temperatures,

CHOKE VALVE

(GAS-GASOLINE
ARBURETCRS)

the choke may close so tightly CLAMP

as to cause overchoking. Loosen SCREW

the choke housing clamp screw

and turn the housing slightly to AUTOMATIC

the left (counterclockwise). Do CHOKE

not turn too far - a few degrees
are usually sufficient. In ex-
tremely high temperatures, the
choke may remain open, causing
under choking. To increase the
choking action. turn the choke housing slightly clockwise. Be sure
to retighten the clamp screw.

FIG. 10 - ELECTRIC .
CHOKE ADJUSTMENTS

B. AUTOMATIC CHOKE (SISSON MFR.)

.H:m. mw.mwoz choke should require no readjustment for wide temperature
variations. However if the original setting has been disturbed, proper
setting must be restored.

If the choke does not open as the
plant warms up, check the heating
element under the mounting bracket
to be sure it is operating.

TIE ARMATURE
AGAINST COIL

1. Loosen the carburetor choke
arm on its shaft.

INSERT NAIL
THROUGH
ALIGNING
HOLES IN CHOKE
SOLENOID ARM-
ATURE AND COIL

2. Slip the choke assembly cover
upward to remove it.

3. Insert an 8 penny nail or sim-
ilar 1/8 inch diameter ri !
through ti- ... - .aes of
the choke sulenvia armature
and core as shown.

FIG. 11 - SISSON CHQKE >Oudmﬂ§2nw
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4. Tie the armature firmly against the core. This simulates the choke
position while the engine is actually cranking.

5. Set the carburetor choke valve-plate at its fully closed position and
tighten the carburetor choke arm on its shaft.

6. Remove the alignment nail and untie the armature. The carburetor
choke valve-plate will be open slightly. Rcplace the cover.

GOVERNCGR. - The governor controls the engine speed, and therefore

the voltage and frequency of the generator output. 60
cycle plants are adjusted at the factory to a maximum no load speed of
1890 rpm. These are maximum figures, and may sometimes be as
low as 1800 rpm for 60 cycle plants. A voltmeter or frequency meter
(preferably both) should be connected to the generator output in order
to correctly adjust the governor.

A. Preliminary Steps:

1. With the plant stopped, check the clearance of the carburetor throttle

stop lever. The clearance between the lever and stop pin should be
approximately 1/32". Fig. 12. This clearance can be adjusted by
loosening the linkage ball joint and turning the ball joint on the linkage
threads as necessary to lengthen or shorten the over-all length of the
linkage. Be sure that the lever to which the link connects is securely
clamped on the carburetor throtte shaft.

Pull the governor arm gently toward
the front of the engine several times.
Any binding. sticking, or excessive
looseness in the travel will cause
erratic governor action. The

action must be smooth, subject

only to the tension of the governor
spring.

STARTING POSITION NO LOAD POSITION

2. Start the plant and run at a light
electrical load for long enough to

thoroughly warm up. If the gover-

nor is completely out of adjustment.

make a preliminary adjustment at

no load to first attain a safe voltage

operating range, as directed below FIG. 12 - THROTTLE LEVER

under ADJUSTMENT. The plant AND STOP PIN

must be thoroughly warmed up befur.

a satisfactory final governor adjustment cdun . ..id. .
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B. Adjustment Procedure:

1. The plant is equipped with an auxiliary speed booster device, oper-

ating by intake manifold vacuum. The speed booster is adjusted to
increase governor action as the load on the generator is increased.
The booster serves to maintain or increase the speed at heavier loads,
thus resulting in more nearly constant voltage.

© 7
)OLCM.AM_“.O
RACK
BRACKET.

SLINTERNAL
SPRING
...aomm.mun
LEV
\\\
/
MANIFOLD

L
-A| SPRING
BRACKLT

©

SPEED
ADJUSTING _

ZC«,’ #
Ao —

et SCREW

FIG. 13 - GOVERNOR AND BOOSTER

The booster is mounted on the intake manifold and is operated by engine
vacuum through a small passage in the manifold. See Fig. 13. When
the plant is operating at about half load or less, the engine vacuum is
sufficient to cause the diaphragm to overcome the tension of the inter-
nal booster spring (A). Under these conditions, there is no tension

on the booster external spring (B) and the booster does not affect the
governor operation.

As the load on the plant is increased, the engine vacuum becomes less,
the booster internal spring tension overcomes the pull of the diaphragm,
and tension is put on the booster external spring. The tension on the
external spring "helps' the regular governor spring in its function,

thus causing a slight increase in engine speed as the load is increased.
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2. With the plant operating at no load, disconnect the booster external
spring (B), Fig. 13. Turn the speed adjusting nut (C) to obtain a
frequency reading of 60 to 61 cycles for a 60 cycle plant. The voltage

should be within the limits shown in the table,

according to the

rated plant voltage shown on the plant nameplate.

TABLE OF GOVERNOR ADJUSTING LIMITS

PLANT
RATED

NO LOAD
VOLTS

MINIMUM
FULL LOAD VOLTS

MAXIMUM NO LOAD
TO FULL LOAD VOLT.
DROP WITH BOGSTER

VOLTAGE|[(MAXIMUM)| WITHOUT BOOSTER

120/240 |[124 or 248 112 or 224 Tor 14

3. Connect a full electrical load to the generator. As the electrical

load is connected, the governor should act smoothly and quickly to
keep the voltage within the limits in the table. However, there should
be not more than a spread of 3 cycles between the no load frequency
and the full load frequency. For example, if the frequency was 60 cy-
cles at no load, then the full load frequency should be not less than 57
cycles. If the cycle spread is more than 3 cycles, turn the sensitivity
mnﬂoi. Fig. 13, in (clockwise) a half turn. This will, in turn, neces-
sitate a slight compensating speed nut adjustment. Repeat the process
until the cycle spread is within 3 cycles and voltage is within the limits
shown in the table.

4. Check the performance under various loads. The governor should
react to each load change quickly and smoothly. It is normal for
the frequency (and voltage) to drop below the lower limit for a few
seconds when a sudden heavy load is connected, but then should stabil-
ize within the limit. It is also normal for the frequency (and voltage)
to rise temporarily above the upper limit upon removing a heavy load.

5. '1f the frequency fluctuates or refuses to stabilize when under a con-

“stant load condition, the governor is perhaps too sensitive. Turn
the sensitivity screw out (counterclockwise) a partial turn at a time
until the governor stabilizes. It will then be necessary to again adjust
the speed nut to bring the [requency within the proper limits.

6. After long service, the governor mechanism parts may become
worn enough to prevent correct governor adjustments. If the en-
gine and generator are otherwise in good condition and all other ad-
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justments are properly made, but governor action is still erratic, in-
spect for worn parts. Remove the gear cover to inspect the fly balls,
shaft-and-yoke assembly, and other internal parts.

7. 1f governor adjustment will not correct and excessive drop in cycles
at full load, engine power may be low. Check the compression, etc.,

making repairs as necessary. If governor adjustment will not correct .

a fluctuating speed condition, the carburetor adjustment may be too

lean. Refer to ADJUSTMENTS; CARBURETCGR.

8. Af ter satisfactory performance has been attained under various

loads, the booster can be connected. With the plant operating at
no load, connect the booster external spring, Fig. 13. Adjust the
bracket on the governor link just to the position where there is no ten-
sion on the spring.

9. Now connect the full electrical load to the generator. The frequency

should stabilize at a point 1 to 2 cycles HIGHER than the no load
frequency. For example, if the no load frequency is 60 cycles, the )
frequency under full load should be 61 to 62 cycles. If the rise in fre- |
quency is more than 2 cycles, lessen the internal spring tension. 1If
there is a drop in the frequency, increase the internal spring tension.
Adjust the tension of the internal spring by pulling out on the spring
bracket (D), and moving the pin to a different hole.

10. With the booster disconnected, a maximum drop of 3 cycles from

no load to full load is normal. With the booster in operation, a
maximum INCREASE of 2 cycles {from no load to full load is normal.
A drop of 1 cycle at 1/4 load is permissible, giving an over all spread
of 3 cycles.

11. The effect of the booster is limited by the general condition of the
engine. The booster can not compensate for a loss in engine vac-
uum caused by leaky valves, worn piston rings, etc.

12. The booster requires little maintenance other than using a fine
wire to clean the small hole in the short vacuum tube which fits

into the hole in the top of the engine intake manifold. Do not enlarge

this hole. If there is tension on the external spring, Fig. 13, when

the plant is operating at no load or light load, it may be due to improper

adjustment, restricted hole in the small vacuum tube, or a leak in the

booster diaphragm.
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GENERAL. - Refer to the SERVICE DIAGNOSIS section for assistance

in locating and correcting servicing situations which may
occur. The information in this MAINTENANCE AND REPAIR section
is intended to assist in properly maintaining the generating plant. U
major repairs should become necessary, it is recommended that such
services be performed by a competent mechanic who is thoroughly
familiar with modern internal combustion engines and revolving arma-
ture type generators.

GASKETS. - It is always good practice to usc a new gasket when in-
stalling a part which requires a gasket. Be sure to thor-
oughly clean the surfaces that the gasket contacts before installation.

BLCWER HOUSING, REMOVAL. - To remove the blower housing, re-

move the flat head screws mounting
the front cover casting and pull the cover off straight forward. Re-
move the blower wheel from its hub. Remove the nuts and lock washers
mounting the dual exhaust pipe to the cylinders, and 3 screws which
mount the blower housing to the front of the engine. The blower housing,
with the exhaust pipe loose inside it, can then be removed.

BLOWER HUB. - Remove the screw and washer from the center of

the blower wheel hub. Remove the crank pilot by
pulling it straight forward. If the blower hub proves to be too tight for
easy removal, tap lightly in a forward direction to loosen it.

CYLINDER HEAD. - Models using gaseous fuel have a high compression
cylinder head. Beginning in 1959 this head has a

1/8" radius boss on the top edge to identify it from standard compres-

sion. Look near the spark plug. Both heads must be high compression.

VALVES. - The valve FACE angle is 44°. The valve SEAT angle is 45°.

This 1° interference angle results in a sharp seating surface
between the valve and the top of the valve seat. The interference angle
method of grinding valves minimizes face deposits and lengthens valve
life. Valve faces should be finished in a machine to 44°. Valve seats
should be ground with a 45%tone, and the width of the scat band should
be 3,64 to 5/64 of an inch wide. Clean, oil, then assemble the valves.
Valve rotocaps, as furnished as optional equipment on gasoline fueled
plants only, serve to prolong valve life, by rotating the valve a fraction
of a turn each time it opens. While at open position the valve can be

rotated freely but in only one direction. Try it. If faulty, replace it.
varve £ L

FIG. 14 -
VALVE
SEATING
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VALVE TAPPETS. - The valve tappets are adjustable, having self

locking adjusting screws. Set the tappets for
clearance of .012" for intake and exhaust valves, at room temperature
(cold setting). Tappets set too close may cause burned or warped val-
ves or seats, or scored tappets or camshaft lobes.

Be sure when checking the tappets, that the tappet being checked is rid-
ing on the low point of its cam lobe. Watch the valve to be checked as
the engine is slowly hand cranked. As the valve closes, turn the crank-
shaft one complete turn beyond the valve closing point. This will assure
that the tappet is then on the low point of its cam lobe.

IGNITION TIMING. - Correct ignition timing is important to good en-

gine performance. The ignition timing should be
checked after scrvicing or replacing the magneto contact points. Refer
to Fig. 15.

Remove the end cap from the magneto. Adjust the magneto breaker

points to a gap of .020 inch at full separation. Remove the air cover
from the engine right hand cylinder, to expose the timing hole in the
flywheel housing.

iy

N JM

TIMING HOLE
/
1/

FLYWHEEL

= \W‘ Q -

7

7

Magneto H:mS:m:os
Alignment Chisel Mark

AL (L.

FIG. 15 - IGNITION TIMING MARKS

With the hand crank, slowly turn the engine, until the IMP timing mark
on the outside edge of the {lywheel can be seen through the timing hole.
As the timing mark centers in the timing hole, a sharp click should be
heard from the magneto. This click is caused by the magneto impulse
as it trips, and is the instant the spark occurs. If this click occurs be-
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fore the IMP mark is visible through the timing hole, the ignition tim-
ing will be "fast'. 1If the click occurs after the IMP mark passes the
center of the timing hole, the ignition timing will be "slow". Loosen
the two magneto mounting screws a few turns each and turn the mag-
neto slightly, to advance or retard the spark timing as necessary. Re-
peat the checking operation until proper timing is attained.

When the plant is running, the impulse coupling is no longer in operation
and the spark is automatically advanced. If a neon timing light is used
to check the timing, the spark should occur as the IGN. mark on the
flywheel aligns in the timing hole.

MAGNETO INSTALLATION. - If the magneto has been removed from

the engine, turn the flywheel to the point
where the chisel mark, located 8-1/2 inches before TC mark, is visible
through the timing hole. Holding the magneto in the hands, turn its
drive gear in a clockwise direction until the gear locks (starts to wind
impulse spring). Without changing this setting, carefully install the
magneto to the engine, making sure the setting does not change as the
gears mesh together. Check the timing as previously described.

GEAR COVER INSTALLATION. - Before installing the gear cover, see

that the metal-lined (smoothest) hole
of the governor cup is properly aligned to engage the pin inside the gear
cover. Install the gear cover, leaving the mounting screws a turn or
twb loose. Carefully center the gear cover so as to avoid any off-cen-
tet effect between the oil seal and the crankshaft. Hold in the centered
position while tightening the mounting screws securely.

CYLINDERS. - The cylinders are removable from the crankcase. 1f

cylinders become worn more than 0.005" out of round
or tapered, or are scored. they can be refinished to fit oversize pis-
tons. If cooling fins are broken, or other damage occurs, replace the
damaged cylinder with a new one. New engine cylinder boie is 4.000"-
4.001", unless oversize cylinders and pistons are used, in which case
the bore is 4.005 - 4.006".

PISTONS AND RINGS. - The pistons and connecting rods may be re-

) moved outward through the cylinders, or the
cylinders can be removed over the pistons without loosening the con-
necting rods.  Full Floating type piston pins are used.

The compression rings have one edge beveled on the inside and this
bevel must be installed toward the closed end of the piston. Proper
ring gap, when fitting rings, is 0.013 inch to 0.025 inch. Space the
ring gaps equally around the piston, with no pap directly in line with
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the piston pin. Use standard size rings if 0.005 oversize pistons are

installed, and oversize rings for larger oversize pistons.

CONNECTING RCDS. - The forged

steel con-
necting rods have precision type

bearing inserts easily replaceable.

Do not dress the rod cap to com-
pensate for any bearing wear; re-
place with new bearings. Correct

bearing clearance to the crankshaft
journal is 0.001 inch to 0.003 inch,

and should be measured at a point
in line with the length of the rod,

Fig. 18. 1 new piston pin bushings

are installed in the upper end of

the rod, the bushings must be pres-

sed in only flush with the sides of
the rod, to permit a 1/16 inch oil
groove at the center. Finish ream

to 1.1879/1.1882 inch for a new piston
pin, or to give a clearance of 0.0002"

BUSHING ENDS MUST
BE FLUSK WITH
SIDES OF POD TO
PERMIT i OIL
GROOVE BETWELN
BUSHINGS

MEASURE CLEARANCE IN
DIRECTION INDICATED
By ARROW

FIG. 16 - CCNNECTING
ROD BEARINGS

to 0.0007" if a used pin is continued in service.

MAIN BEARINGS. - The crankshaft main bearings are of the m_mo.tm

type. The "bronze" faced main bearing and separ- °
ate thrust washer is original equipment, beginning on Spec J models.
When used to replace the flanged aluminum bearing as used on models
prior to Spec J, you must drill one additional hole and install a second

EXCEPTION: FLANGED BEARIN
USED PRIOR TO SPEC.J. oS

i’ \.'OOX PIN
"4/..44..!.!.1\)#.02 BEARING OiL HOLES
2

N

S - (] WITH OIL Hi [l -
/e INC BORE - E2 N BEAR

THRUST
WASHER

INSTALL WITH
THIS GROOVE AT
TOP OR BOTTOM

FRONT CAMSHAFT BEARING

PRECISION TYPE- DO NOT
LINE REAM OR BORE

CRANKSHAFT BEARING

INSTALL WITH OUT-
SIDE EDGE FLUSH
WITH BOTTOM OF  111i5 CROOVE AT

COUNTER-
D BoRes | TOP OR BOTTOM

LINE BORE CAM
BEARINGS AFTER
INSTALLATION

REAR CAMSHAFT BEARING

FIG. 17 - MAIN AND CAMSHAFT BEARINGS

lock pin to prevent each thrust washer from riding on the crankshaft."
Main bearings are available in std. or.002", 010", . 020", .030" under-
size, and do not require finishing to size after installation. When driv-
ing or pressing the bearing in, align the oil passages in the bearing and
bore. Oil the bearings. When installing the crankshaft, install a thrust
washer at each end and engaged with lock pins(coat with oil to hold while
assembling). Measure the crankshaft endplay.
CAMSHAFT BEARINGS. - The camshaft bearings are babbitt lined
sleeves, pressed into the crankcase. Press
new bearings in from the outside of the crankcase, forcing the old
bearing from the bore in the same operation. Cil grooves can be posi-
tioned toward either the top or bottom of the crankcase. Press the
front bearing in flush with the front surface of the crankcase, and the
rear bearing in flush with the bottom of the plug recess. Camshaft
bearings must be finished to size after installation, for a clearance of
0.001" to 0.003". Install a new plug, using sealing compound and ex-
panding into place with sharp blows at its center.

CRANKSHAFT. - See that the oil passages of the crankshaft are clean

and {free of obstructions. These oil passages con-
duct oil from the main bearing journals to the connecting rod journals.
If the bearing journals become worn out of round or scored, refinish
to use undersize bearings. If either oil seal contact surface becomes
grooved or scored, refinish and polish smooth.

When installing the rear bearing plate, use sufficient gaskets to pro-
vide crankshait end play of 0.008 to 0.020'". Use care not to damage
the oil seal during the bearing plate installation.

CAMSHAFT. - 1f a lobe of the camshaft has become slightly scored

(too close tappet adjustment sometimes causes this),
dress smooth with a fine stone. A badly worn or scored camshaft
must be replaced with a new one.

The camshaft center pin can not be pulled outward nor removed with-
out damage. The center pin is a very tight fit, and the 3/4 inch dis-
tance it extends beyond the end of the camshaft is quite critical. For
this reason, never press or tap on the center pin, except as directed
in the GOVERNOR CUP paragraph.

GOVERNOR CUP. - The governor cup can be removed from the cam-
shaft and gear after first removing the small

snap ring from the camshaft center pin. Slide the governor cup for-

ward over the center pin, catching the governor fly balls in the hand.

Replace with a new part any fly ball which is grooved or has a {lat
spot, if the ball spacer arms are worn or otherwise damaged, or if
the fly ball contact surface of the cup is grooved or rough. The gov-
ernor cup must be a free spinning {it on the c....haft center pin, but
without any excessive looseness or wobble.
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When assembling the governor
cup to the camshaft and gear,
be sure all twelve {ly balls are
installed in the spacer openings
After installing the snap ring to
the center pin. hold the gover-
nor cup in toward the gear.

The distance from the snap
ring to the front surface of the
governor cup must be 7/32",
Tig. 18. 1f the distance is more

than 7/32 inch, use an arbor press

to carefully press the center pin
in the required amount. If the
distance is less than 7/32". it
will be necessary to remove the
center pin and install a new one,
pressing in only the required
amount. The metal-lined hole of

WHEN GOVERNOR 1S
PROPERLY ASSEMBLED
THE DIMENSION SHOWN
ON DRAWING WILL BE
AS INDICATED

GOVERNOR CUP

GOVEIRNOR LY BALL

FIG. 18 - GOVERNOR CUP

the governor cup must engage with the gear cover roll pin.

CAMSHAFT GEAR. - The camshaft gear is keyed and pressed on to
the camshaft. 1f replacement becomes neces-
sary, the gear can be pressed off the camshaft. After removing the

governor cup, {ly balls, spacer,
proper diameter to fit inside the

etc., use a hollow tool or pipe of the
gear bore and over the camshaft cen-

ter pin. Press the camshaft out of the gear bore, taking extreme care

not to press on the camshaft cent

er pin.

When installing a camshaft gear to

the camshaft, be sure the key is
properly in place, and press on

up to the camshaft shoulder. As-

semble the governor ball spacer,
balls, cup. etc. before installing
to the engine.

When installing to the engine, be
sure the marked tooth meshes
with the marked tooth of the
crankshaft gear, Fig. 19. Do
not omit the thrust washer be-
hind the camshaft gear.
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FIG. 19 - GEAR
TIMING MARKS
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CRANKSHAFT GEAR. - The crankshaft gear is keyed and a drive fit
to the crankshaft and is fastened with a lock

ring. To remove the slotted gear (earlier type), use a claw type puller
To remove the gear which has three #10-32 tapped holes on a 2- 1/2"
diameter (later type), use a screw-attaching type gear puller.

When installing a crankshafl gear, see that its key is in place, face
with the 0" timing mark outward, and drive the gear on up to the
crankshaft shoulder. Be sure the marked tooth ("0 timing mark)
meshes with the marked camshaft gear tooth.

OIL PUMP. - If the oil pump is to be removed, it must be turned off
the oil intake pipe. If the oil pump fails to function

properly, install a complete new pump. Except for the intake as-

sembly, component parts of the oil pump are not available separately.

When installing the oil pump, be sure its mounting gasket is in good
condition, and properly in place. Turn the intake pipe and cup in
tightly and at the correct angle to have the intake cup parallel to the
bottom of the crankcase.

NOTE
Be sure the oil pump is primed with oil.
OIL PRESSURE RELIEF VALVE. -

The oil pressure
relief valve is not adjustable. 1f

thejvalve should become stuck o
opeh or closed, remove and -
clean. Remove the hex head -

screw and copper washer, Fig.
20. Lift out the pressure
spring. The valve can be
removed with a long 3/8"-16

screw. FIG. 20 - OIL PRESSURE
RELIEF VALVE

PISTON- THREADED a.m x18)
FOR EASY REMOVAL

aier

FLYWHEEL. - The flywheel is keyed and a taper fit to the crankshaft.
After removing the flywheel attaching screw, if the

flywheel proves difficult to remove, reinstall the flywheel screw and

leave it a few turns loose. Hit the screw sharply to jar the flywheel

loose.

When installing the flywheel, be sure the key is in good condition
and is properly fitted in place. Sece that the taper surfaces of the
crankshaft and of the flywheel are clean and free of nicks. The fly-
wheel must Tun true. Any unbalance will sctup harmful vibration.
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Tighten the mounting screw securely, to a torque wrench reading of
50-55 1b. ft.

OIL SEALS. - Install the rear bearing plate oil seal flush with the
outer surface of the plate. Install the gear cover oil
seal flush with the outer edge of the oil seal opening. Both seals must
be installed with the open side of the seal facing inward. Double lipped"
type oil seals must be lubricated between the lips with ‘'"Mobilplex EP"
(or equal) grease.
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