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The following symbols in this manual signal poten-

tially dangerous conditions to the operator or equip-
ment. Read this manual carefully. Know when these
conditions can exist. Then, take necessary steps to
protect personnel as well as equipment.

'WARNING) Onan uses this symbol

throughout this manual to
warn of possible serious personal injury.

Fuels, electrical equipment, batteries, exhaust gases
and moving parts present potential hazards that could

This symbol refers to possible
equipment damage.

‘result in serious, personal injury. Take care in follow-

ing these recommended procedures.

e Use Extreme Caution Near Gasoline, Gaseous
fuel And Diesel Fuel. A constant potential ex-
plosive or fire hazard exists.

the fuel tank. S

.

arcing o
s
e E X ases Are Toxic

Do not fill fuel tank near unit with engine running
Do not smoke or use open flame near the uni
f [ ]

Be sure all fuel supplies have a positi
valve.

piping on flexible lines
hardened and brittle. U
gas or gaseous fuels
fuels. Piping at the ¢
flexible line.

Have a fire extinguisher nearby. Be sure ex-
tinguisher is properly maintained and be familiar
with its proper use. Extinguishers rated ABC by
the NFPA are appropriate for all applications.
Consult the local fire department for the correct
type of extinguisher for various applications.

e Guard Against Electric Shock

Remove electric power before removing protec-
tive shields or touching electrical equipment. Use
rubber insulative mats placed on dry wood plat-
forms over floors that are metai or concrete when
around electrical equipment. Do not wear damp
clothing (particularly wet shoes) or allow skin

SAFETY PRECAUTIONS

surfaces to be damp when handling electrical
equipment.

Jewelry is a good conductor of electricity and
should be removed when working on electrical
equipment.

Use extreme caution when working on electrical

components. High voltages cause injury or death.

Follow all state and local electrical codes. Have all
electrical installations performed by a qualified
licensed electrician.

Do Not Smoke Servicing Batteries

Lead acid ies emit a highly explosive

e an adequate exhaust system to properly

el discharged gases. Check exhaust system

regularly for leaks. Ensure that exhaust manifolds
are secure and not warped.

Be sure the unit is well ventilated.
Keep The Unit And Surrounding Area Clean.

Remove all oil deposits. Remove all unnecessary
grease and oil from the unit. Accumulated grease
and oil can cause overheating and subsequent
engine damage and may present a potential fire
hazard.

Dispose of oily rags. Keep the floor clean and dry.
Protect Against Moving Parts.

Avoid moving parts of the unit. Loose jackets,
shirts or sleeves should not be permitted because
of the danger of becoming caught in moving
parts. :

Make sure all nuts and bolts are secure. Keep
power shields and guards in position.

If adjustments must be made while the unit is
running, use extreme caution around hot
manifolds, moving parts, etc.

g
N b nt sl Ta

fs

Do not work on this equipment when mentally or»\'\\

physically fatigued.
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SPECIFICATIONS

CCK CCKA
Nominal dimensions (inches)
Height (manual start) .......... . 21"
Height (electric start) ...... ... .. 23"
Width . ... R 20.60"
Length . e 15.10"
Weight in pounds (approximate)............ ... ..o, 148
Engine design: opposed two cylinder, four
cycle, L head, air cooled.
Fuel (standard)” .. ... Gasoline
Number of cylinders ... e 2
CyliNder BOre . ..o 3-1/4"
PistOn StrOKE .. .o e 3"
Displacement (cubicinch) ......... ... . . 49.8
HOISEPOWE ..\ttt ettt e 9 at 16.5 at

RPM 3600 RPM

CCOMPrEsSSION FALI0 - .o oo 5.5:1 7:1
Compression PSl (sealevel) ... . ... ... . i @ 100 - 120

Cooling air volume (CFM) (pressure cooled)
\\o 730 at 830 at
2700 RPM 3600 RPM
GOVEINOT tYPE . .o NN Adjustable mechanical
% flyball
Fuelpumptype...... ..o, & ............ Diaphragm
Fuel pump lift ... ... e N 4 feet
Lubricationsystem ......... ... O Full pressure
............... Optional

Oil pressure gauge ....................... o Q )
Oil capacity \

Manual start models ................0 AN N A 3 Qt.

Electric start models . ... ..o (NN~ e e e et 3-1/2 Qt.
Optional oil filter capacity (U.S. quay :

CCK-CCKA ................ ................... 1/2 Qt.

* - Gaseous fuel optional.
Non-leaded or regular grade oli ee the
Operation section for Spec SXioNs.

TUNE-UP SPECIFICATIONS

Breaker point gap (full separation) ... ... ... ... .. ... L. 0.020
Spark plug gap
Gasoline ... 0.025
GaASEOUS . oo 0.018

Ignition timing (engine running)
Gasoline and gaseous

Manual start (CCK) ... . . . 19°BTC
Electric start (COK) . ... e 20°BTC
Manual and Electric Start (CCKA Without
1 Automatic Spark Advance) .. ... 20" BTC
Manual and Electric Start (CCKA With
Automatic Spark Advance) . ... 24°BTC
2



DIMENSIONS AND CLEARANCES

All clearances given at room temperature 70°F (21°C).
All dimensions in inches unless otherwise specitied.

Minimum Maximum
Valve Tappet to Cylinder Block Clearance ..................... . ... ... 0.0150 0.0030
Valve Stem in Guide — Intake . ........... i 0.0010 0.0025
Valve Stem in Guide — Exhaust ... i 0.0025 0.0040
Valve Seat Interference Width ........ .. ... ... . i il 1/32 3/64
Valve Face ANgle ... ... 44°
Valve Seat Angle ... ... 45°
Valve Interference Angle .. .. ... . . e 1°
Crankshaft Main Bearing. ..., 0.0025 0.0038
Crankshaft End Play . ... e 0.006 0.012
Camshaft Bearing ... @ : 0.0015 0.0030
Camshaft End Play ........ ... ... i N\ - 0.003 —_
Rod Bearing (FOrged ROG) ..........c..ovoueieuee e ... \ ... 0.0005 0.0023
Connecting Rod End Play (Ductile fron) .............. . ......... 0.002 0.016
Timing Gear Backlash ................. ... .. ..., % ............ 0.002 0.003

below Oil — Controlling Ring — 90° from

Oil Pump Gear Backlash . ....................... & ............... 0.002 0.005 -
Piston to Cylinder, Strut Type (Measured i\ _

Pin) Clearance ..................... S.ACNTD)) e .0025 0.0045
Piston Pinin Piston................ %&\ ......................... ' Thumb Push Fit
Piston PininRod .................. \ ........................... 0.0001 0.0006
Piston Ring Gap in Cylinder..... .\l N\ oo 0.010 0.023
Crankshaft Main Bearing Journa andard Size ..................... 1.9992 2.000
Crankshaft Rod Bearing Jour andard Size ...................... 1.6252 1.6260
Cylinder Bore — Standard@Izs=. . . . ..o ot e 3.2490 3.2500
Carburetor fioat cleara een float bowl gasket

and float) ..... S AT e 5/16"
Valve tappet clearan

Intake . ... . .006 to .008

ExXhaust ... .015 to .017




ASSEMBLY TORQUES

Blower Housing Screws . .............
Connecting Rod Bolts ...............
Cylinder Head Screws ...............
Exhaust Manifold Screws ............
Flywheel Mounting Screws . ..........
Fuel Pump Mounting Screws .........
Intake Manifold Screws ..............
QilBase Screws . ..........c.ooennnn
Oil Pump Mounting Screws ..........
Rear Bearing Plate Capscrews .......
Spark Plugs ............ e
Timing Gear Cover Screws...........
Valve Cover Nut .....................
Magneto Stator Screws ..............
Starter Mounting Bolts...............

Bearing Clearance Guide (Plasti-Gage) @
002”7 t0 .006" .................. -0256
.004" to .009" ................ 420-0257

Combination Bearing Remover -

Main and Cam.............((/;n7 .. 420-0325
Combination Bearing Drive@

Mainand Cam...........\N........ 420-0324
Crankshaft Gear Pulter.................. 420-0072
Gear PullerRing........................ 420-0248
Flywheel Puller ........ ... ............. 420-0100
Carburetor Adjustment Wrench.......... 420-0169
Continuity Tester ....................... 420-0290
Series Circuit Tester .................... 420-0288
Torque Wrench - 1/2 Inch Drive

Oto100Ft-Lb ......... ... .. ... ..... 420-0222

............................ 10-13

........................ N\ 4-8
...................... O\ M15-20
.................... @ " 25-28

Valve Seat Driver ....................... 420-0071
Valve Guide Driver...................... 420-0300
Valve Spring Compressor ............... 420-0119
Valve Lock Replacer .................... 420-0105
Valve Guide Honing Set................. 420-0305
Ridge Reamer .......................... 420-0260
CylinderHone.......................... 420-0304
Cylinder Wall Micro-Finishing Brush. .. .. 420-0320
Ring Compressor....................... 420-0214
Ring Spreader.......................... 420-0146
Piston Groove Cleaner.................. 420-0332
Oil Seal Guide and Driver
BearingPlate......................... 420-0181
GearCover..............coiiiiinn.. .. 420-0313

Timing Advance Mechanical
Cover Driver ......................... 420-0296
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ENGINE TROUBLESHOOTING

GASOLINE ENGINE
TROUBLESHOOTING
GUIDE

CAUSE

STARTING SYSTEM

L oose or Corroded Battery Connection

Low or Discharged Battery

Faulty Starter

Faulty Start Solenoid

IGNITION SYSTEM

Ignition Timing Wrong

Wrong Spark P lGaGap

Worn Points o~ Nnphoper Gap Setting

Bad | gnitionCorar Condenser

Faulty \\i’wnres
A

p\)}FUEL SYSTEM

Ou}\\\f FS)\:I - Check

\Learw Mixture - Readjust

RicHFuel Mixture or Choke Stuck

ZIN\EMgine Flooded

\\ Poor Quality Fuel

—/ Dirty Carburetor

Dirty Air Cleaner

Dirty Fuel Filter

ML
N

Defective Fuel Pump

INTERNAL ENGINE

Wrong Valve Clearance

Broken Valve Spring

Valve or Valve Seal Leaking

gl

P’

Piston Rings Worn or Broken

N

Wrong Bearing Clearance

COOLING SYSTEM (AIR COOLED)

Poor Air Circulation

\_//‘

Dirty or Oily Cooling Fins

Blown Head Gasket

COOLING SYSTEM (WATER COOLED)

Insufficient Coolant

Faulty Thermostat

Worn Water Pump or Pump Seal

Water Passages Restricted

Defective Gaskets

Blow) Head Gasket

LUBRICATION SYSTEM

Defective Oil Gauge

Relief Valve Stuck

Faulty Oil Pump

Dirty Oil or Filter

Qil Too Light or Diluted

Qil Level Low

Qil Too Heavy

Dirty Crankcase Breather Valve

THROTTLE AND GOVERNOR

Linkage Out of Adjustment

Linkage Worn or Disconnected

Governor Spring Sensitivity Too Great

Linkage Binding




OPERATION

BEFORE STARTING

Crankcase Qil: Be sure the crankcase has been filled
with oil to the “FULL” mark on the oil level indicator.
Refer to the MAINTENANCE section for the
recommended oil changes and compiete lubricating
oil recommendations.

Recommended Fuel: Use clean, fresh, regular grade,
automotive gasoline. Do not use highly-leaded
premium types.

For new engines, the most satisfactory results are
obtained by using nonleaded gasoline. For older
engines that have previously used leaded gasoline,
heads must be taken off and all lead deposits removed
from engine before switching to nonleaded gasoline.

if lead deposits are not removed from engine

before switching from leaded to nonleaded
gasoline, pre-ignition could occur causing severe damage to the
engine.

‘;IARNING l Never fill the fuel tank when the engine is
running as fumes may cause explosion.

\

CARBURETOR

FIGURE 1. ENGINE PRIMING (MANUAL START)

STARTING
Electric Start
1. Move the ignition switch to ON.

2. Push the START button to crank the engine.

Manual Start

1. Engine priming before starting is shown in Figure
1 (manual start only).

2. Pull choke control about 3/4 of the way closed or
as necessary according to temperature con-
ditions.

3. Pull start rope with a fast, steady pull to crank
engine.

4. As engine warms up, adjust choke gradually toits
fully open position.

APPLYING LOAD
Apply load to anew o

ly in about f (\
y in about four .%)

ditioned engine gradual-
ot less than 30 minutes
ep. Start with 1/4 load, then

running time fored

1/2, 3/4 a ull-lead
<
STOP E ENGINE
Whe e, disconnect all load for one full minute
befgce ping the engine. Engines equipped with

ignition are stopped by setting the ignition
to the off position.

ines equipped with magneto ignition are stopped
pushing the siop button (located on the blower

WORK FUEL PUMP PRIMING ROD BEFORE
CRANKING- THEN LEAVE ROD PUSHED
ALL THE WAY IN.

housing). Hold in until engine completely stops.

GAS-GASOLINE CONVERSION

Engines having a combination gas-gasoline car-
buretor can be switched to gasoline operation by the
following procedure:

1. Close the manual fuel shutoff valve in supply line
for natural gas or propane-butane vapor,
wherever located.

2. Open the gasoline fuel shutoff valve, wherever
located.

3. Set the spark plug gap as given in the Dimensions
and Clearances section.

4. See that the choke is free and works easily (be
sure to release choke lock on units with electric
choke).

5. Start engine. If the engine runs unevenly under
half or full locad due to faulty carburetor adjust-
ment, the main jet needs adjusting.

To change back to natural or propane-butane operation, reverse
the above procedure and reset the spark plug gap.



HIGH OPERATING TEMPERATURE CON-
DITIONS
1. See that nothing obstructs air flow to and from the
engine.
2. Keep cooling fins clean. Air housing should be
properly installed and undamaged.

3. Keep ignition timing properly adjusted.

LOW AMBIENT TEMPERATURES

1. Use correct SAE No. oil for temperature con-
ditions. Change oil only when engine is warm.

2. Use fresh gasoline. Protect against moisture
condensation. Below 0°F, adjust carburetor main
jet for a slightly richer fuel mixture.

3. Keep ignition system clean, properly adjusted
and batteries in a well charged condition.

EXTREMELY DIRTY OPERATING CON-
DITIONS

1. Keep unit clean. Keep cooling system clean.
2. Service air cleaner as frequently as required.

3. Change crankcase oil every 50 hours and oil filter,
where used, every 100 hours (more frequently if
necessary).

4. Keep oil and gasoline in dust-tight containers.
5. Keep governor linkage clean.

OUT-OF-SERVICE PROTECTION
Protect an engine to be out-of-service for t
30 days as foliows: 'ﬁx

1. Run unit until thoroughly warm.
2. Turn off fuel supply and run un&b@tops.
A\

3. Drain oil from oil base while still warm. Refill and
attach a warning tag stating oil viscosity used.

4. Remove each spark plug. Pour one ounce (two
tablespoons) of rust inhibitor (or SAE 10 oil) into
each cylinder. Crank engine slowly {by hand)
several times. Install spark plug.

5. Service air cleaner.

6. Clean throttle and governor linkage and protect
by wrapping with a clean cloth.

7. Plug exhaust outlet to prevent entrance of
moisture, bugs, dirt, etc.

8. Clean off dirt and dry entire unit. Coat parts likely
to rust with a light film of oil or grease.

9. Disconnect battery and follow standard battery
storage procedure. Apply a film of non-
conductive grease to battery cable terminal lugs.

10. Fili fuel tank to prevent condensate contamina-

tion.

11. Provide a suita protective cover for the entire
unit.

RETURNI IT TO SERVICE

1. Remo er and all protective wrapping.
Na g from exhaust outlet.

2. @ g on oil base and verify that oil viscosity

correct for existing ambient temperature.

(sfean and check battery. Measure specific gravity
nd charge battery until correct. If battery water
level is low add water as necessary. Do NOT
overcharge.

4. Connect batteries.

5. Start engine.

m Do not smoke while servicing batteries.
Hydrogen/Oxygen gases emitted from

batteries during charging are highly explosive.

@w/

ENG%%HAUST GAS (CARBON MONOXIDE) IS DEADLY!

Car| onoxide is an odorless, colorless gas formed by Incomplete
combustion of hydrocarbon fuels. Carbon monoxide is a dangerous gas that
can cause unconsciousness and is potentially iethal. Some of the symptoms or
signs of carbon monoxide inhalation are:

® Dizziness ¢ Vomiting
® Intense Headache ® Muscular Twitching
* Weakness * Throbbing in Temples

It you experience any of the above symptoms, get out into fresh air
immediately.

The best protection against carbon monoxide inhaiation is a regularinspection
of the complete exhaust system. If you notice a change in the sound or
appearance of exhaust system, shut the unit down immediately and have it
inspected at once by a competent mechanic.

1




PERIODIC MAINTENANCE

AFTER EACH CYCLE OF OPERATIONAL HOURS

SERVICE THESE ITEMS

[ so | 100 [ 200 | 1000

Inspect Engine Generally

Check Fuel Supply

Check Oil Level

Clean Governor Linkage and Oil Ball joints

Service Air Cleaner

Change Crankcase Oil

Check Battery Electrolyte Level

Clean Fuel Filter

Check Reduction Gear Drive (if used)

X [Xx (> X X

Change Spark Plugs

Replace Oil Filter (if used)

ofb

Clean Crankcase Breather

O

Inspect Breaker Points

Check Valve Clearance

Remove Carbon and Lead Deposits

Inspect Valves, Grind If Necessary

((\
o\

PERIODIC MAINTENANCE SCHED &&

Regularly scheduled maintenance is the k
operating costs and longer service lif
The above schedule canbeusedasa

actual operating conditions under

should be the determining fac abllshlng a
maintenance schedule. When g in very dusty -
or dirty conditions, some @ service periods
should be reduced. Frequently chiéck the condition of

the crankcase oil, the filters, etc. until the proper
service time periods can be established.

umt
owever,
nitis run

When any abnormalities occur in operation —
unusual noises from engine or accessories, loss of
power, overheating, etc. — contact your Onan deaier.

CRANKCASE OIL

When changing oil, fill the crankcase to the FULL
mark (Figure 2) with a good quality (APl) SE oil
(gasoline operation only) of the viscosity specified on
the nameplate. If SE oil is not available, SD or SD/CC
0il may be used. For gaseous operation, use an
ashless or low-ash detergent oil specificaily made for
gaseous-fueled engines.

V\./

When adding oil between oil changes, it is
preferable to use the same brand as various brands of
oil may not be compatible when mixed together.

Oil consumption may be higher with a multigrade oil
than with a single grade oil if both oiis have com-
parable viscosities at 210°F. Therefore, single grade
oils are generally more desirable, unless anticipating
a wide range of temperatures. Use the proper grade
oil for the expected conditions.

Do not overfill crankcase. Do not use service

DS oil. Do not mix brands or grades of motor
oil.

Cooling System: Check and clean cooling fins at least
every 50 hours. Remove any dust, dirt or oil which
may have accumulated.




CAP AND OIL BREATHER HOSE

LEVEL INDICATOR

HOSE CLAMP

OlL
KEEP OIL CEVEL CAP AND VALVE
AT THIS LEVEL .. . _ FuLL e e
NEVER OPERATE CLAMP
ENGINE WITH OIL ‘0"’ RING

BELOW THIS LEVEL ——--- Low

ALWAYS REPLACE

CAP TIGHTLY, OR

4874 | | OILLEAKAGE MAY BERATHER
OCCUR.

SCREEN

FIGURE 2. OIL LEVEL INDICATOR

FIGURE 4. CRANKCASE BREATHER
SPARK PLUGS il
Every 100 hours, remove, check, clean and regap the
spark plugs (Figure 3). Be sure to set the correct gap
for the fuel used. If a plug is discolored, has fouled or
the porcelain is chipped or cracked, replace the plug
with a new one.

AIR CLEANER |
ELEMENT

SPARK PLUG GA
0.025"" GASOL
\ 0.018" G
K FIGURE 5. AIR CLEANER
FIGURE 3. GAPPING SPARK PI@

CRANKCASE BREATHER @

This engine uses a crankc ther valve for
maintaining crankcase vac O maintenance is
generally required. If kcase becomes

pressurized as evidenc leaks at the seals,
clean baffle and valve in able soivent. See Figure SCREEN
4.

CARTRIDGE AIR CLEANER

Check and clean air cleaner element every 50 hours.
Clean by gently tapping element on a flat surface.
Replace element every 200 hours. Clean or replace .
more frequently in dusty operating conditions (see SEDIMENT
Figure 5). s e

OPTIONAL FUEL FILTER

Every 100 operating hours, remove the fuel sediment
bowl, empty, clean and dry (Figure 6). Remove the
screen and clean any particulate trapped. When

replacing sediment bowl, be sure screen and gasket
are in place. FIGURE 6. OPTIONAL FUEL FILTER




GOVERNOR SYSTEM

GOVERNOR ADJUSTMENT

The governor is set at the factory to allow a nominal
engine speed of 2,400 rpm at no load operation
(unless another speed is specified when the engine is
ordered). Proper governor adjustment is one of the
most important factors in maintaining desired engine
power and speed.

Before making governor adjustment, run the engine
about 15 minutes to reach normal operating
temperature. If the engine is being run with the
throttle wide open, either the governoris not properly
adjusted or the engine is overloaded.

Check the governor arm, linkage, throttie shaft, and
lever for a binding condition or excessive slack and
. wear at connecting points, Figure 7. A binding
condition at any point will cause the governor to act
be poor.

slowly and regulation will Excessive

THIS
DISTANCE

DETERMINES
SENSITIVITY
e ———
; .
| MORE

[sensiTIve

|
e
|

LEss |
SENSITIVE |
LINKAGE

GOVERNOR SPRING

BRACKET BALL

JOINT
— GOVERNOR
@ 0600 SPRING
4
P 3
] 3
F4 = e
[ ‘_{ O (o) 3
VERNOR
@ O ARM
SP TING STUD
STOP

ADJUSTING PLATE

OCK NUT

CLAMP NUTS i RS
5 0
WA e

<© €3

WELD. (,/0“?’
INCREASE SPEED CONTROL
SPegp LEVER

LEVER BRACKET
NOTCH

LEVER BOSS

ADJUSTING | |

PLATE— 3
WELD—I | LIDLE

POWER

LEVER
BRACKET

B365

FIGURE 7. GOVERNOR ADJUSTMENTS

10

* chronizes the travel

looseness will cause a hunting condition and regula-
tion will be erratic. Work the arm back and forth
several times by hand while theengineisidle. Ifeither
condition exists, find where the trouble lies and adjust
or replace parts as required.

GOVERNOR LINKAGE

The engine starts at wide open throttle. The length of
the linkage connecting the governor arm to the
throttle shaft and lever is adjusted at the ball joint.
Adjust length so that with the engine stopped and
tension on the governor spring, the stop on the
carburetor throttle shaft just contacts the underside
of the carburetor bowl. This setting allows immediate
control by the governgr after starting. It also syn-
e governor arm and the
throttie shaft. ;

gble to move freely through its
g Spec J, clean and lubricate

steel ba{ s g a drop of light oil or graphite.
Earlier moyeYs, Bsed plastic ball joints which require
no lub O0."See Figure 8.

CLEAN JOINT

Do not lubricate plastic
ball joints. They only
require cleaning.

FIGURE 8. GOVERNOR LINKAGE

Speed Adjustment: The speed at which the engine
operates is determined by the tension applied to the
governor spring. Increasing spring tension increases
engine speed. Decreasing spring tension decreases
engine speed. The no load speed of the engine should
be slightly higher than the speed requirements of the
connected load. For example: If the connected load is
to turn at 2,310 rpm, set the no load speed of the
engine at about 2,400 rpm. Check speed with a
tachometer.

With the warmed-up unit operating at no load and
with the booster external spring disconnected, adjust
the governor spring tension, turn the speed adjusting
nut to obtain a voltage and speed reading within the
limits shown on the nameplate.



Sensitivity Adjustment: Engine speed drop from no
load to full load must be within 100 rpm. Check the
engine speed with no load connected and again after
connecting a full rated load.

Adjust the sensitivity to give the closest regulation
(least speed and voltage difference between no load
and full load) without causing a hunting condition.

Always recheck the speed adjustment after a sen-
sitivity adjustment. Increasing sensitivity will cause a
slight decrease in speed and will require a slight
increase in the governor spring tension.

BRACKET

CLEAN

INTERNAL SPRING
BRACKET

VACUUM
BOOSTER

INTERNAL
SPRING

CARBURETOR
THROTTLE ARM

" CARBURETOR
THROTTLE
PLATE

BALL JOINT

GOVERNOR LINKAGE

GOVERNOR
SPRING BRACKET @
“ GOVERNOR

HJ SPRING
=\

GOVERNOR
SHAFT

SPRING
AD JUSTING STUD

‘?GOVERNOR AD JUSTMENT

ABS i)

GOVERNOR
ARM

FIGURE 9. VACUUM SPEED BOOSTER

SPEED CONTROL ASSEMBLY

A speed control lever (Figure 9) is used to change the
nominal engine speed from'3100 rpm no load as
desired for welding, to 2300 rpm, Spec J (1800 rpm;
Spec G), at no load as desired for electric power or to
1100 rpm, Spec J (1000 rpm, Spec G), for idle. The
governor sensitivity adjustment is set to prevent a
greater than 100 rpm speed drop when a full load is
connected to the engine.

VACUUM SPEED BOOSTER

The vacuum speed booster (Figure 9) is operated by
manifold vacuum. It provides increased engine speed
and better regulation when operating the unit in the
POWER position (approximately 2300 rom for Spec
J, 1800 rpm for Spec G).

To set the booster, first perform governor speed and
sensitivity adjustments with booster disconnected.

3 fine wire to clean the small
vm tube which fits into the hole
e intake manifold (Figure9). Do
Yote. If there is tension on the external
e unit is operating at no load or light
ay e due to improperadjustment, restricted
the small vacuum tube, or a leak in the booster
m or gasket.

oster Adjustment: Set external spring clip so that

O&ere will be exactly zero spring tension when the

n

engine is running at no load in the POWER position.
Apply a full electrical load and pull out the external
spring bracket until there is a minimum change in
engine speed between no load and full load.

If the regulation is still erratic after properly making all
other adjustments, install a new spring.

Throttle Stop Screw: The throttle stop screw should
be set at 1/32-inch distance from the manifold when
the engine is operating with no load connected,
Figure 10.

STARTING POSITION IDLING POSITION

THROTTLE
STOP SCREW

e
“ THROTTLE
STOP BOSS

——
MANIFOLD
3 2

SET THIS DISTANCE ~f
AT 1732 7 WHEN PLANT IS
RUNNING AT NO LOAD

THROTTLE”
PLATE

FIGURE 10. THROTTLE STOP SCREW



FUEL SYSTEM

CARBURETOR

Carburetor maintenance should consist of regular
cleaning. Some gasolines have a tendency toward
formation of gum deposits inside the carburetor
which can usually be removed by soaking in alcohol
or acetone. A fine soft wire may be used to clean jets.

See that the float is not damaged. If necessary to reset
the float level, use a small screwdriver to bend the lip
of the float. With the carburetor casting inverted and
the float resting lightly against the needle in its seat,
there should be 5/16-inch (1/4-inch with Styrofoam
plastic float) clearance between the bowl cover
gasket and the free end of the float (side opposite
needle seat).

GASOLINE

The carburetor (Figure 11) has an adjustable idling
jet. It is simple in construction and normally requires
little attention other than a periodic cleaning. If the
engine runs unevenly at half or full load due to faulty
carburetion, the main adjusting needle (early models
only) needs adjusting. Make the adjustment while the
engine is running at normal operating temperature
and with almost a full load connected to the engine.

MAIN ADJUSTMENT &

FLOAT LEVEL
ADJUSTMENT 1

THIS DIMENSION
SHOULD BE 5/16"

IDLE GAS
ADJUSTMENT
(GAS MODELS

ONLY)

FLOAT LOCK

I@ (GAS MODELS ONLY)

L

ASOLINE IDLE
ADJUSTMENT

MAIN GAS
ADJUSTMENT GASOLINE MAIN
(GAS MODELS ONLY) ADJUSTMENT

FIGURE 11. CARBURETOR ADJUSTMENT
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Turn the main adjusting needle (early modeis only)
out about two full turns. Then turn it slowly in until the
engine begins to lose power and speed. Then turn it
out very slowly until the engine runs smoothly at fuil
power and speed. Onan carburetor wrench (420-
0169) can be purchased from your Onan dealer for
easier adjustment of the carburetor engine adjusting
needle.

When adjusting the idle jet needle, the engine should
be running at normal operating temperature and
without a load connected. Turn the idle adjusting
needle in until the engin ses considerable speed.
Then turn it out unti ine runs smoothly. A
hunting condition ad can sometimes be
corrected by an j tment.

To adjust ca etor float level, bend the float
near the f? <heeded to obtain the correct level.

If t ne speed is governor-controlled and the
evelops a hunting condition (alternate in-

and decrease of engine speéd) try correcting
ening the main adjusting needle (early models
) a little more. Do not open more than 1/2 turn

ond the maximum power point. If this does not

Qcorrect the condition, the governor sensitivity adjust-

ment should be adjusted.

FUEL PUMP

A diaphragm-type fuel pump (Figure 12) is used. If
fuel does not reach the carburetor, check the fuel
pump before dismantling it.

The pump can be checked by disconnecting the fuel
line at the carburetor, cranking the engine slowly by
hand, and observing whether fuel comes from the line
at the carburetor. If there is enough fuel in the tank,
and the line between the tank and the pump is open
but the pump fails, repair or replace it. Failure of the
pump is usually due to a leaking diaphragm, valve or
valve gasket, a weak or broken spring, or wear in the
drive linkage. If the operator chooses to repair the
pump rather than install a new one, the use of a
complete repair kitis recommended. Gasoline diluted

oil may indicate a faulty fuel pump.
Use care when reassembling pump; all parts

must be perfectly aligned, or pump will leak,

creating a fire hazard.



UPPER PUMP BODY
(NOT SERVICEABLE)

(=)
*VALVE GASKET-O@

*VALVE AND CAGE
)~ VALVE CAGE
< / RETAINER

é»tFUEL PUMP
ROD SPRING

*DIAPHRAGM ASSEMBLY

*MOUNTING GASKET

*LOWER SIDE
DIAPHRAGM GASKET

*ROCKER ARM_o

' SPRING
ROCKER ARM

ROCKER ARM LINK

A320 Rev

* - PARTS INCLUDED IN REPAIR KIT.

‘ o
FIGURE 12. FUEL PUMP ASSENX&\

Fuel Pump Reconditioning
1. Remove fuel lines and mou
pump to engine.
2. Make an indicating m
at the union of the f

ews holding

file across a point
bolt and cover. This
mark will assure reassembly. Remove
assembly screws a move upper pump body.

3. Turn pump body over and remove valve plate
screw and washer. Remove valve retainer, valves,
valve springs and valve gasket, noting their posi-
tion. Discard valve springs, valves and valve
retainer gasket.

4. Clean pump body thoroughly with solvent and a
fine wire brush.

5. Holding the pump cover with the diaphragm
surface up, place the new valve gasket into the
cavity. Assemble the valve spring and valves in the
cavity. Reassemble the valve retainer. Lock in
position by inserting and tightening fuel pump
valve retainer screw.

6. Place pump body assembly in a clean place and
rebuild the lower diaphragm section.

N
&
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7. Holding mounting bracket, press down on the
diaphragm to compress spring under it, then turn
bracket 90 degrees to unhook diaphragm so it can
be removed.

8. Clean mounting bracket with a solvent and a fine
wire brush.

9. Replace the diaphragm fuel pump rod spring,
diaphragm gasket, stand new spring in casting,
position diaphragm, compress spring and turn 90
degrees to reconnect diaphragm.

. Hold bracket, then place the pump cover on it
(make sure that indicating marks are in line) and
insert the four screws. DO NOT TIGHTEN. With
the hand on the mounting bracket only, push the
pump lever to the limit of its travel and hold in this
position while tightening the four screws. This is
important to prevent stretching the diaphragm.

. Mount the fuel pump on engine, using new
mounting gaskets. Connect the fuel lines.

GASEO L

1s s features contained on a combination
dhich equips engines to burn either gas
or gasoline fuel. Engines so equipped are
at the factory for gas fuel operation using
ated at approximately 1,000 BTU per cubic foot.
e rating of the fuel to be used is substantially
ifferent, a readjustment of the fuel-air mixture is
required to attain maximum power and best fuel

economy.

Adjust the main gas and the idle gas adjustment in a
manner similar to the instructions given for gasoline
operation. See also, the instructions for gas opera-
tion.

For gas fuel operation, the carburetor float screw
(with metal float only) must be turned all the way in to
avoid float vibration wear (early models only).

ADJUSTING THE GAS PRESSURE
REGULATOR

The maximum allowable inlet pressure is 8 ournices;
minimum 2 ounces. If gas line pressure is greater than
8 ounces, install a primary regulator to reduce the
pressure. The regulator has an adjustment to control
the maximum pressure at which the regulator shuts
off when there is no demand. To obtain maximum
regulator sensitivity, adjust it to just shut off at your
line pressure when there is no demand. Adjust the
regulator for shut off when there is no demand to
prevent gas leaks. The factory adjusted shutoff is
between 2 and 4 ounces. If gas line pressure is
between 4 and 8 ounces, readjust the screw Figure
13.




GAS HOSE MANOMETER —

BGAS REGULATOR

ADJUSTING
SCREW’ l

VENT

%" GAS 7
SUPPLY LINE !

(N

1/8" PIPE PLUG

FIGURE 13. TESTING GAS REGULATOR

X

C: A:U:'I':IO: N: : 1 A soap .bubble placed over the regulator
) outlet will not accurately test for regulator
closing. The soap bubble’s resistance when multiplied by the

greater area of the regulator diaphragm is enough to shut off this
very sensitive demand type regulator.

1. Use a manometer which reads up to 14 inches
water column.
One ounce per square inch equals 1.73 inches water column.
Likewise, one inch water column equais 0.58 ounce per square
inch.

2. Shut off gas supply. Temporarily remove the 1/8-
inch pipe plug at regulator inlet for testing
pressure.

3. Connect manometer to.read gas suppl Ay
pressure. %?

OUTLET PORT

[l

PRESSURE
ADJUSTING
SCREW
> J
—
P e —
—
A=
1_' =,

1

N\

Broy INLET PORT

. Open gas supply line valve. Without delay, alter-

nately cover and uncover the regulator outlet with
the palm of your hand. At the same time watch the
manometer. If the regulator closes completely, as
desired, the manometer will hold a steady
reading.

. If the manometer reading drops slightly each time

you remove your hand, the regulator is leaking.
Turn the adjusting screw inward just far enough
so that the manometer reading remains constant
when you repeatedly cover and uncover the
regulator outlet with your hand.

. Close the gas supply line valve. Remove

manometer. Bleed air from gas supply line. Install
test-hole plug in regulator. Open gas supply line
valve.

. See that vent fitting is installed in the regulator

hole.

. With a clamp on each end, secure the hose

between the regulator outlet nipple and the
carburetor inlet.

. Operate the en tov assure quick starting

results. @

vaporizer section installed in the path of the

e cooling air system furnishes the heat required

ffset the cooling effect produced as the LPG fuel is
anded and becomes gas.

—

ST —

LIQUID
PARTIALLY VAPORIZED

DRY GAS

FIGURE 14. LPG VAPORIZER
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The vaporizer reduces high pressure liquid fuel to low
pressure gaseous fuel. Liquid fuel is admitted into the
inlet port and passes through the fuel inlet orifice.
With the engine running, the pressure to the right of
the valve seat and retainer drops to open the valve, a
mixture of partially vaporized fuel enters the center
tube (first stage cold chamber) of the vaporizer. The
droplets of fuel are sprayed out of the end plug holes
into the staggered portions of the cast heat ex-
changer. The swirling action of the fuel ensures
complete vaporization. Dry gas leaves the exchanger
through the outlet port of 3 psi.

Vaporizer Adjustments: Adest the vaporizer to a
working pressure of 7 psi whenever the pressure
adjusting screw is moved or the unit is overhauled.

1. Place the vaporizer in a vise or other suitable
clamp. Attach an air hose from an air supply of
approximately 75 psi to the inlet, (Figure 15).

2. AttachaOto 300r0to 50 pound pressure gauge to
the outlet.

3. Back off the adjusting screw until only one ortwo
threads are engaged. Apply air pressure to the
unit.

Q
mc%\@

4. Turnthe pressure adjusting screw in slowly until a
reading of 7 psi shows on the gauge.

To obtain an accurate gauge reading, it may be necessary to
unscrew the gauge partially to bleed off some of the air. Then
retighten the gauge and readjust for 7 psi. If the gauge
indicator remains steady, the valve is not leaking. If the
pressure reading increases slowly, it indicates aleaking valve.
Check the components of the vaporizer for correct assembly
procedures. Replace defective parts.

5. Tighten the lock nut on the pressure adjusting
screw. Turn off the air pressure and remove the
gauge and air line.

PRESSURE
ADJUSTING

e

EN WORKING WITH LPG

1. Al @se the LPG tank shut-off valve when
t ndine is left unattended between use.

re LPG tank shut-off valve is closed before
nnecting tank from system.

&gnition switch must be in OFF position prior to
disconnecting any electrical wires.

<

4. Check fuel systemregularly forleaks. Use soap to
locate leaks and recheck with soap after repairing
leaks.

5. Keep a fire extinguisher handy forimmediate use.
A dry powder or carbon dioxide (CO2) type is
recommended.

6. Never use LPG for cleaning parts.

7. Do not use LPG near open flame. Work in a well
ventilated area.

LPG is heavier than air and settles in low places.



IGNITION SYSTEM

Due to the variety of ignition systems used on CCK
and CCKA Series engines, complete ignition service
information will be given for each in separate sec-
tions. Use only the section which applies to the
engine which is being serviced. Correct ignition
timing is stamped on the crankcase near the breaker
box (timing procedure given later). Spark advance is
identified by a raised cup-shaped cover on the upper
rear of the crankcase below the breaker box. Engines
without spark advance use a flat cover which is flush
with the crankcase. Figure 16 shows magneto ignition
while Figure 17 shows the battery ignition system.

MAGNETO

The magneto coil assembly (Figure 18) is mounted on
the engine gear cover. The flywheel must be removed
to expose it. The magneto coil assembly has only one
set of mounting holes. Connect the smaller (ground)
coil lead to the magneto coil acsembly mounting
screw, (Figure 16). Connect the iarger magneto coil
assembly lead to the breaker box insulated terminal.

WARNING - USE ONLY
A 6-VOLT COIL TESTER

HIGH TENSION
LEAD

HIGH TENSION
LEAD-_

MAGNETO

COIL ASSY. BREAKER

MECH ANISM

STOP

Fa
~ % . SPARK
€ PLUG

SPARK PLUG

BREAKER
MECH ANISM

LEAD

HIGH TENSION

FIGURE 17. BATTERY IGNITION SYSTEM

16



L STATOR COIL

IF FLYWHEEL RUBS ON POLE SHOE,LOOSEN POLE
SHOE MOUNTING SCREWS, TAP POLE SHOE, AND
RETIGHTEN MOUNTING SCREWS.

FIGURE 18. MAGNETO STATOR ASSEMBLY

BREAKER POINTS

To maintain maximum efficiency from the engine,
change the breaker points every 200 hours of opera-
tion. Proceed as follows:

breaker box.

Remove the two spark plugs so engine ca

easily rotated by hand. If plugs have

changed within the last 100 hours, r
with new ones after setting the bre

. Remove the two mounting screws
points out of the box just far en
can be removed. See Figure
with a new set but do no etely tighten

mounting screws (A).
iD@cing flywheel) by

. Rotate flywheel clockiw
hand until points ppen. Turn screw (C)
until point gap mea .020 inch with a flat

thickness gauge.

1. Remove the two screws and the cover on the@

2.

R

5. Tighten mounting screws and recheck gap.
. Proceed to Ignition Timing.

Each time new breaker points are installed, place a drop of oil
on the point's pivot point, (Figure 19).

IGNITION TIMING

Ignition Timing — Engine Running: Always check
timing after replacing ignition points or if noticing
poor engine performance. Proceed as follows:

1. To accurately check the ignition timing, use a
timing light when engine is running. Connect the

17

PLACE DROP OF OIL ON PIVOT POINT
WHENEVER NEW POINTS ARE
INSTALLED.

)

L3
REFERENCE MARK / “ngg%rq SCREWS
— HIFT BOX—

FOR
APPROXIMATE TIMING TO ADVANCE OR RETARD

e

\
\\\S\\\\\\‘ TC
* N\\\\?\\\\\‘\\\\“ U]

LYWHEEL

<

Q

ng light according to its manufacturer's

they fire simultaneously.

Place a white chalk or paint mark on the timing
mark.

Start the engine and check the timing.

If timing needs adjustment, loosen the mounting
screws on breaker box and move it leftto advance
or right to retard the timing.

Tighten the screws on the breaker box and
recheck timing.

Replace breaker box cover and any other
hardware removed.

@nstructions. Either spark plug can be used as

3.

&

Ignition Timing — Engine Not Running

1. Connect a continuity tester across the ignition
breaker points. Touch one test prod to the
breaker box terminal to which the coil lead is
connected and touch the other test prod to a good
ground on the engine.

. Turn crankshaft against rotation
(counterclockwise) until the points close. Then
slowly turn the crankshaft with rotation
(clockwise).

The buzzer should sound just as points break.

If timing needs adjustment, loosen the mounting
screws on breaker box and move it left to advance
or right to retard the timing.



IGNITION COIL

To test primary and secondary windings within the
ignition coil proceed as follows:

OHMMETER

1. Use a Simpson 260 VOM or equivaient.

2. Place black lead on ground (-) terminal of coil and
red lead to positive (+) terminal. Primary
resistance should read 3.87 - 4.73 ohms.

3. Change resistance setting on ohmmeter. Place
ohmmeter leads inside of spark plug cable holes,
Figure 20. Secondary resistance should read
12,600 - 15,400 ohms.

SPARK PLUGS

The only service of spark plugs is cleaning, gappiiig
or replacing. See the Periodic Maintenance section. FIGURE 20. TESTING IGNITION COIL
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STARTING SYSTEM

ELECTRIC STARTING

The standard starting motor on older models with
electric start engines is the gear-drive starter shown
in Figure 21. The gear-drive starting system s
mounted on a shaft which extends from the starter
motor. When not running, the gear is retracted so it
clears the flywheel ring gear. When starting a spiral
spring, a screw sleeve, and increasing speed forces
the drive pinion to engage the flywheel ring gear. The
pinion and ring rear teeth are beveled on the ends to
ensure their engaging properly.

(Stan rd on engines
gure 22. After the
currentenergizes the

The solenoid-shift starter
beginning Spec J) is sh
starter button is pushe
start solenoid. The so auses an arm to push
the starter pinion int e flywheel ring gear.
Simultaneousiy, the start solenocid contacts close and
allow the starter motor to start turning. The starter
remains engaged until the start button is released. An
overrunning clutch protects the starter from damage
before it can be disengaged from the flywheel.
Starter motors are not designed for con-
tinuous operation. Do not operate more than
30 seconds per “ON” cycle. Do not operate starter more than 10

seconds in a stall condition if engine will not rotate. Serious
damage could resuit if these time limits are exceeded.

Maintenance: For proper cranking motor operation
with a minimum of trouble, a periodic maintenance
procedure should be followed. Periodic lubrication,

19

START BUTTON

STARTING
MOTOR

STARTER
PINION

OVER-
RUNNING
CLUTCH

SHIFT ARM

otor life. Periodic disassembly (see Disassembly) of
the cranking motor for a thorough overhaul is
recommended as a safeguard against accumulations
of dust, grease and parts wear.

Lubricate all oil-type bearings with 8 to 10 drops of
light engine oil (SAE 20). All oil-less type bearings
and bushings should be given a few drops of light oil.
Lubricate the cranking motor drives with a few drops
of light engine oil.

Never oil the commutator. Oil on the commutator reduces the
cranking ability of the motor.

The commutator can be cleaned by using number 00
sandpaper. Never use emery cloth. If the commutator
is out of round or has high mica, remove it from the
cranking motor. Turn the commutator down on a
lathe being careful to remove only enough material to
true up the commutator and remove high mica.

Itis not necessary to undercut mica on starter motor commutators.

Replace worn brushes. If brushes wear rapidly, check
for excessive brush spring tension and roughness or
high mica on the commutator.

Solenoid Shift: Periodically inspect solenoid and shift
lever to make sure they are operating properly. Keep
the solenoid shift lever free of dirt and excess grease.



The overrunning clutch is packed in a special high
melting point grease and after its initial assembly,
needs no further lubrication. This clutch prevents the
engine from turning the starter motor at too high a
speed once it is started. Do not subject the overrun-
ning clutch to grease dissolving or high temperature
cleaning methods. This may cause the clutch to lose
some or all of its grease.

If the pinion does not turn freely in the clutch in the
overrunning direction, or the clutch tends to slip in
the opposite direction, replace the assembly. A worn
clutch indicated by excessive looseness of the pinion
requires replacement.

Never attempt to repair or relubricate a defective clutch.

The clearance between the pinion and the housing
should be approximately 1/16- to 1/8-inch when the
pinion is in the operating position (Figure 23).

Gear Drive: The teeth of the drive pinion are
chamfered on only one side and specially rounded
and polished to make the automatic meshing with the
flywheel ring gear more efficient. The drive is design-
ed so if the ends of the pinion teeth meet end to end
with the ring gear teeth (keeping in mind that the
threaded screw shaft is freely mounted on the drive
shaft), the drive assembly can move back slightly
against the pressure of the driving spring. The
longitudinal movement of the screw shaft permits the
pinion to turn slightly farther and enter the flywheel
ring gear.

PINION GEA

\\\\\\\

THIS DISTANCE
A sHouLD BE ,

BETWEEN g
. AND ¢

e U~ FLYWHEEL
|\ RING GEAR

N

It is important the correct length of drive spring be used when
making replacements. The length of the drive spring controls the
longitudinal movement of the pinion (meshing and unmeshing of
the pinion and flywheel ring gear).

Keep the drive shaft free of rust, burrs orbends so the
screw shaft can move freely along it. A damaged
pinion necessitates the replacement of the assembly.

Onan recommends replacement of fauity gear-drive assemblies
and provides no further service information concerning their
repair. For further repair information, contact the manufacturer of
your starter motor.

Disassembly:

1. Remove all wires to the starting unit. Tag each
wire so it can be reconnected as originally.

2. Remove the solenoid (where applicable).

The solenoid spacers are mounted with the steel spacer
toward the bracket (Figure 35).

3. Remove the starter motor thru-bolits and separate
the starter into three rpain assemblies — the front
bracket, the housi the rear bracket. On
some gear-driv, s, short capscrews are

used to hold starter sections together,
Figure 24. The rs on the solenoid starterin
Figur ar d for adjustment of the thrust
gapoft ture shaftand are located between

the r@ et and the commutator shaft.

lenoid shift models, the steel spacing washer is on
utator side.

S

FEELER GAUGE
(.07"-.12" CLEARANCE.
SEE TEXT)

FIGURE 23. PINION CLEARANCES
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THROUGH BOLTS

FRAME ASSEMBLY

PINION
HOUSING

CAPSCREWS
GEAR-DRIVE

FRAME
ASSEMBLY

SOLENOID SHIFT

FIGURE 24. STARTER DISASSEMBLY

4. Solenoid Starter Only: The armature can now be
removed from the front bracket. Be careful not to
miss the small steel washer used in the end of the
armature shaft. Remove the shift lever at the same
time the armature is removed. The spring holder,
lever springs and retainer can be removed prior to
the lever, Figure 25.

LEVER ASSEMBLY
LEVER SPRINGS \

SPRING HOLDER

X
ARMATURi
FIGURE 25. REMOVI %TURE FROM

SOL T STARTER

G PINION STOPPER

5. Solenoid Starter Only: Remove the ring after
driving the pinign stopper toward the pinion gear
using a cyli ool Figure 26. Remove the

and the pinion stopper at the

overrunni
same tim@
6. Gear @ arter Only: The entire assembly is
n the armature shaft. When dis-

nt
a bling the starter, pay particular attention to
rious parts and their positioning in the

inion are damaged, replace the entire pinion.
nspect the screw shaft for rust and burrs.

7. Remove the brushes from the brushholder and
inspect them (inspection of brushes and brush
springs discussed later).

8. Remove the pole shoes if necessary by removing
the flathead machine screws which anchor them
to the frame.

@@ler assembly, Figure 27. If the gears of the

COMMUTATOR
HEAD END
ASSEMBLY

FIELD COlLS/

FRAME
ARMATURE

, @ QT Wy (i ,;‘:TL*, ’
RV - s~
|1 ; \ o\
| | 1 43
\
| LINT DIATE e ISING
i BEARI PINION HOUSING

OVER BAND

rigungc 47.

GEAR DRIVE STARTER
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ELECTRIC STARTER INSPECTION AND
TROUBLESHOOTING

Testing the Armature for Shorts: Place the armature
in the growler and hold a thin steel blade parallel to
the core and just above it, while slowly rotating the
armature in the growler Figure28. A shorted
armature causes the blade to vibrate and move toward
the core. A shorted armature must be replaced.

FIGURE 28. TEST FOR SHORTED ARMATURE

or core and the end of each commutator bar

Testing the Armature for Open Circuit: The -most
common place for an open circuit to occur is at the
commutator riser bars. Inspect the points where the
conductors are joined to the commutator bars for
loose connections.

Testing Commutator Runout: Place the commutator
in a test bench and check runout with adial indicator,
Figure 30. When commutator runout exceeds .004
inch, reface the commutator.

S

g Armature Shaft Runout: The armature shaft

Q\ oll as the commutator may be checked. A bent
. . STthature can often be straightened, but if the shaftis
Testing Armature for Grounds: Touch armature hg@ Jyjorn, a new armature is required, Figure 31.

pair of ohmmeter leads, Figure 29. Iftheo
reading is low, it indicates a grounded
Replace grounded armature.

S

FIGURE 29. TEST FOR GROUNDED ARMATURE

FIGURE 31. CHECKING ARMATURE SHAFT RUNOUT

Testing Field Coils for Grounds: Place one test probe
on the connector and the other on a clean spotonthe
frame after unsoldering the shunt field coil wire. Ifthe
ohmmeter reading is low, the fields are grounded
either at the connector or in the windings, Figure 32.



ONE PROD ON FIELD COIL LEAD,
ONE PROD ON FRAME.
- SHOULD NOT LIGHT.

FIGURE 32. FIELD COIL GROUND TEST

Testing Field Coils for Open Circuit: Place one test
probe on the connector and the other on a clean spot
on the brushholder, Figure 33. If the ohmmeter
reading is high, the field coil is open. Check all
brushholders in the same manner.

ONE PROD ON FIELD COIL LEAD,
ONE PROD ON BRUSH HOLDER.
- SHOULD LIGHT.

FIGURE 33. TEST FOR OPEN FIELD COIL

Inspection of Brushes: When brushes are worn more
than 0.3 inch, replace them.Figure 34 shows the wear
limit. See that the brushes move smoothly in the
brushholders.

23

BEGIN SPEC ) SPEC G

FIGURE 34. BRUSH WEAR LIMITS

Inspection for Brush Spring Tension: Measure brush
spring tension with a tension meter, Figure 35. Push
the brush into its holder and take the reading just as
the brush slightly projects from the brushholder. On a
new brush the spring tension should be 49 to 59
ounces for CCK, CCKA engines begin Spec J, and 29
to 38 ounces for S G engines.

FIGURE 35. MEASURING BRUSH SPRING TENSION

Assembly: Reassembly is much the reverse of
disassembly procedure. Follow a few precautions and
procedures:

1. Clean all parts carefully with a dry cloth and
compressed air if available.

Do not immerse bearing equipped parts
in cleaning fiuid. Clean with a brush
dipped in mineral spirits. Do not immerse the overrunning

clutch in cleaning solvent. The solvent may break down the
lubricant and shorten the bearing life.

2. Apply 20 weight oil to armature shaft and splines.
Use grease sparingly for solenoid starter’s shift
lever pin, joint of shift lever and plunger, plunger
and spacing washers at end of the shaft.

3. Use spacing washers to adjust armature end play
of .004 to .020 inch.

4. When assembling starter to engine oil base, do
not draw the mounting bolts up tight. The gears
should have .004- to .007-inch backlash. Tap the
starter in or out from the oil base to adjust. Then
tighten bolts securely.



OIL SYSTEM

The CCK Series engines have pressure lubrication to
all working parts. The oil system includes:

CRANKCASE TURNED@ o
e Qil intake cup ON LEFT SIDE—~ _
Gear type oil pump =
Oil pressure gauge (optional)

Oil passages to deliver oil throughout
engine

Qil filter (if used)

UNSCREW OIiL PUMP ASSEMBLY Wl
FROM INTAKE CUP AT THIS POINT

The oil pump is located on the front surface of the
crankcase and is driven by the crank gear. The inlet
pipe and screen assembly is attached directly to the
pump body. A discharge passage in the cover of the
pump registers with a drilled passage in the
crankcase. Parallel passages distribute oil to the front FIGUR

_ , , : MP ASSEMBLY
main bearing, rear main bearing and pressure control

bypass valve. See Figure 36. @
. . | e oIL BY%& VALVE

Circumferential grooves in the main bearings supply : v
oil to the connecting rod bearings through drilled The b @ alve (located to the right and behind
passages from each main journal. gea g‘ er)/ controls oil pressure by allowmg excess

A drilled passage connects the front main bearing oil ; Ive begins to open about 30 psi.
supply to the front camshaft bearing. The flyball
governor is lubricated by adrilled passage in the fro
camshaft journal. S

The oil overflow from the bypass valve &%@ follows:

lubrication to the camshaft drive gears.

€ valve is non-adjustable and normally needs no
naintenance. To determine if abnormal (high or low)

1. Remove 3/8 x 24 x 3/4-inch cap screw located
Normal oil pressure should be 30 psi,0 @er when behind gear cover and under governor arm.
the engine is at operating tempera pressure 2. Remove spring and plunger with a magnet tool.
drops below 30 psi at governed sp -- if) pect the oil Clean plunger and spring with a suitable solvent

and reinstall.

system for faulty component
% m Be sure plunger is reinstalled in the same way
it came out or low oil pressure: may resuit.

24



ENGINE DISASSEMBLY

If engine disassembly is necessary, first remove all
the complete assemblies (e.g., manifold with car-
buretor and cartridge air cleaner). Individual
assemblies, as the carburetor, can be removed and
serviced later, if necessary. Any special assembly
instructions for a particular group are included in the
applicable section. When reassembling, check each
section for these special assembly instructions or
procedures.

Keep all parts in their respective order . . . valve assemblies, rod
caps for respective rod and piston assemblies, etc.. Analyze
reasons for parts failures. Use new gaskets for assembly.

FLYWHEEL

To remove the flywheel, turn the flywheel mounting
screw outward about two turns and use Onan puller
420-0100 to pull the flywheel, Figure 37.

FIGURE 37. ONAN FLYWH

G
P

GOVERNOR CUP

ULLER

ROLL PIN

ROTATE
GOVERNOR CUP
SO THAT ROLL PIN’

FITS INTO THE

METAL LINED
HOLE IN THE CuP

Do not use a screwdriver or similar tool or pry

behind the flywheel against the gearcase. The

gearcase cover is die-cast material and will break if undue pressure
is applied in this manner.

Do not drop the flywheel. A broken fin will destroy the
balance. Always use a steél key for mounting the
flywheel.

A magneto flywheel which has lost its magnetism can
be remagnetized. The spark should jump a 3/16-inch
gap with ease, as tested by holding the spark plug
wire away from a clean metal part of the engine while

cranking.

GEAR COV

After removi flywheel key and mounting
screws, ta ar cover gently with a soft-faced

en it.

When installing the gear cover, make sure that
the roll pin prevents cup rotation, but allows

urn the governor cup so that the metal lined holeis at
the three o'clock position. The smooth side of the
governor yoke must ride against the governor cup.
Turn the governor arm and shaft clockwise as far as
possible and hold in this position until the gear cover
is installed flush againstthe crankcase. Be careful not
to damage the gear cover oil seal. Adjust the roll
(stop) pin to protrude to a point 3/4 inch from the
cover mounting surface.

'/ GOVERNOR
: SHAFT

OVERNOR ARM

GOVERNOR SHAFT

GOVERNOR
SHAFT YOKE
(Smooth Side
Toward Cup)

///IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
7.

Wi

Y

N\

IF FEELER WILL
ENTER HOLE 172’
BALL HAS
FALLEN OUT

FIGURE 38. GEAR COVER ASSEMBLY
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GOVERNOR CUP

With the gear cover removed, the governor cup can be
taken off after removing the snap ring from the
camshaft center pin. Catch the flyballs while sliding
the cup off (Figure 39).

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

CAMSHAFT
GEAR

CENTER PIN

SNAP RING

GOVERNOR CUP

GOVERNOR FLYBALL

FIGURE 39. GOVERNOR CUP

pin without excessive looseness or wobble. | e
surface of the cup is grooved or rough, re@ ith

a new one. @
& engine SO

When installing the governor cup(tilthe

the gear is up, put the flyballs (‘0 age)and install the
cup and snap ring on the c ;

The camshaft center pin exte ut3/4inch fromthe
end of the camshaft. This distance provides an in and
out travel distance of 7/32 inch for the governor cup,
as illustrated. Hold the cup against the flyballs when
measuring. If the distance is less (the engine may
race, especially atno load), remove the center pin and
press a new pin in only the required amount.
Otherwise, grind off the hub of the cup as required.
The camshaft center pin cannot be pulled outward or

removed without damage. If the center pin extends
out too far, the cup will not hold the flyballs properly.

damaged, replace the entire timing gear .
governor cup must spin freely on the camshaft§

TIMING GEARS

If replacement of either the crankshaft gear or the
camshaft gear becomes necessary, either gear can be

&

Replace any flyball that is grooved or has a flat spot.
the arms of the ball spacer are worn or otherwi

26

replaced if the other mating gear is still usable. Use a
gear pulling ring (number 420-0248) to remove the
crankshaft gear. Be sure to remove the snap ring first.

The camshaft gear is pressed on and keyed to the
camshaft. The camshaftand gear mustbe removed as
an assembly after first removing the crankshaft gear
lock ring and washer. Before removing the camshaft
and gear assembly, remove the cylinder head and
valve assemblies. Remove the operating plunger for
the breaker points. Remove the fuel pump and
tappets.

The camshaft may be pressed out of the gear by use of
a hollow tool or pipe which will fit over the camshaft
center pin. Do not press on the center pin ordamage it
in any way. The governor ball spacer is a press fit to
the camshaft gear.

When pressing a camshaft gear onto the camshaft, be
sure the gear is started straight and that the key is
properly in place. When replacing the cam gear on
units having automati k advance mechanisms,
remove the spark advang chanism and putblocks
beside the pins to amage when pressing on
cam gear. Inst vernor cup assembly before

installing the camshaft and gear in the engine.
\ S
%@CRANKSHAFT X

THESE MARKS MUST
ALIGN WHEN INSTALL-
ING TIMING GEARS.

FIGURE 40. TIMING GEAR REMOVAL AND
INSTALLATION



Each timing gear is stamped with an 0 mark near the
edge. The gear teeth must mesh so that these marks
coincide exactly when the gears are installed in the
engine, Figure 40. Be sure, when installing the
camshaft gear and shaft assembly, that the thrust
washer is properly in place behind the camshaft gear.
Replace the camshaft retaining washer and lock ring
to the crankshaft.

CYLINDER HEADS

The cylinder head should be tightened in the order
designated per Figure 41to a torque of 5 foot-pounds,
then 10 foot-pounds, etc. until all are torqued to 29 to
31 foot-pounds.

————

—=(8) g

—

NO.] CYLINDER NO.2 C
FIGURE 41. HEAD BOLT TI SEQUENCE

NOTE: USE A STANDARD
AUTOMOTIVE TYPE

WRENCH TO ADJUST
THE TAPPETS

o H"'
o
= »
VALVE SEAT
INSERT <! »

»

Do not remove heads when they are hot.
Warpage may occur.

VALVE SPRING
RETAINER WASHER

VALVE.SPRING :
By T 3 A%

EXHAUST VALVE

VALVES

Properly seated valves are essential to good engine
performance. The cylinder head is removable for
valve servicing. Do notuse apry to loosen the cylinder
head. Rap sharply on the edge with a soft-faced
hammer, taking care not to break any cooling fins. A
conventional type valve spring lifter may be used
when removing the valve spring locks, which are of
the split type. Clean all carbon deposits from the
cylinder head, piston top, valves, guides, etc. Ifavalve
face is burned or warped, or the stem worn, install a
new valve.

Worn valve stem guides may be replaced from inside
the valve chamber. See Figure 42. A seal is provided
behind the intake valve guides only. The smaller
diameter of the tapered valve guides must face toward
the valve head.

Tappets are also replaceable from the valve chamber,
after first removing the valve assemblies.

The valve face angte(
is 45 degrees.\Th

degrees. The valve seatrangle
-degree interference angle
resultsin a s ating surface between the valve
and the to valve seat. The interference angle
methed of\grinding valves minimizes face deposits
and h valve life, Figure 43.

s should not be hand lapped, if at all

-
le, since the sharp contact may be destroyed.
&9 is especially important where stellite faced

Ives and seats are used. Valve faces should be
finished in a machine to 44 degrees. Valve seats
should be ground with a 45 degree stone and the
width of the seat band should be 1/32 to 3/64 of an
inch wide. Grind only enough to assure proper
seating.

Remove all grinding compound from engine parts
and place each valve in its proper location. Check
each valve for a tight seat, using an air pressure type
testing tool. If such atoolis notavailable, make pencil

NOTE: SEE VALVE TAPPET
CLEARANCES IN TEXT.

VALVE ADJUSTING
SCREW

VALVE SPRING
WASHER LOCK

FIGURE 42. CCK AND CCKA VALVE SYSTEM
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VALVE 1%
i

[ WRONG
- VALVE
3: g SEAT
i o ,///
/ 3////
Yy ro 450
xers 4%6};@ RIGHT
i

FIGURE 43. VALVE FACE AND SEAT ANGLES

marks at intervals across the valve face and observe if
the marks rub off uniformly when the valve is rotated
part of a turn against the seat.

Lightly oil the valve stems and reassemble all parts
removed. Adjust the valve clearance (see Tapped
Adjustment).

The positive type valve rotocoils serve to prolong
valve life and decrease valve repairs. Check the
rotocoils periodically by removing the cylinder heg
and cranking the engine. When functioning pr;

the valve is rotated a fraction of a turn each
opens. If rotocoils are faulty, install new on

appets. To

7 Re)lalve covers.
Crank the engine over slowly=py(Mand until the left
hand intake valve, when fa ﬁ\ g flywheel, opens
and closes. Continue about 1/4=%arn until the correct
timing marks align. This should place the left hand
piston at the top of its compression stroke, the
position it must be in to get proper valve adjustment
for the left hand cylinder. Clearances are shown in
Dimensions and Clearances section. For each valve, the
gauge should just pass between the valve stem and
valve tappet, Figure 44.

To correct the valve clearance, turn the adjusting
screw as needed to obtain the right clearance. The
screw is self-locking.

To adjust the valves on the right hand cylinder, crank
the engine over one complete revolution and again
line up the correct timing marks. Then follow the

28

INTAKE AND EXHAUST VALVES
(SEE TABLE OF CLEARANCES)

S

FIGURE 44.

TING TAPPETS

CYLINDER
WALL

REOVING PISTON WITH LARGE WEAR
RIDGE COULD BREAK RING OR RING LAND.

FIGURE 45. WEAR RIDGE ON CYLINDER WALL

adjustment given for the valves of the left hand
cylinder.

PISTONS AND RINGS

Whenever there is anoticeable wear ridge at the top of
each cylinder, remove the ridge with a ridge reamer
before removing the pistons. If not, the rings can
catch the ridge when pushing out the pistons and
cause a ring land fracture, Figure 45.



To remove the piston and connecting rod assemblies,
turn the crankshaft until a piston is at the bottom of
the stroke. Remove the nuts from the connecting rod
bolts. Lift the rod bearing cap from the rod and push
the rod and piston assembly out the top of the
cylinder with the handle end of a hammer. Be careful
not to scratch the crankpin or the cylinder wall when
removing these parts.

Keep the connecting rod bearing caps and bearings with their
respective rods.

The pistons are fitted with two compression rings and
one oil control ring with an expander. Remove these
rings from the piston using a piston ring spreader.

Clean the piston ring grooves with agroove cleaneror
the end of a broken ring filed to a sharp point (see
Figure 46. All passages should be cleaned with a
non-caustic solvent. Clean the rod bore and the back
of the connecting rod bearings thoroughly.

Q
oy

FIGURE 46. CLEANING RING GROOVES

Mark each piston to make sure the rod will be
assembled on the piston from which it was removed.
Remove the piston pin retainer from each side and
push the pin out.

Inspect the pistons for fractures at the ring lands,
skirts and pin bosses. Check for wear at the ring land
using new rings and a feeler gauge as shown in Figure
47. See DIMENSIONS AND CLEARANCES section
for proper side clearance measurement.

E \\ \
%@
@ IGURE 47. INSPECTING RING LANDS

i @nproper width rings or excessive ring side clearance

can result in ring breakage. New rings in worn ring
grooves do not have good cylinder wall contact,
Figure 48.

CYLINDER
WALL

FIGURE 48. NEW RING IN WORN PISTON RING GROOVE

Replace pistons showing signs of bad scoring or
burring, excessive skirt clearance, wavy or worn ring
lands, fractures or damage from detonation. Replace
piston pins showing fractures, scored bores or bores
out of round more than 0.002 inch.



Use a new piston pin to check the pin bushing in the
connecting rod for wear. The clearance should be as
shown in Dimensions and Clearances section.

Before installing new rings on the piston, check the
ring gap by piacing each ring squarely in its cylinder
at a position corresponding to the bottom of its travel,
see Figure 49. The gap between the ends of the ring
is given in Dimensions and Clearances section. Rings
which are slightly oversize may be filed as necessary
to obtain the correct gap, but do not use rings which
require too much filing. Standard size rings may be
used on .005-inch oversize pistons. Other oversize
rings must be used with corresponding oversize
pistons. Rings of the tapered type are usually marked
top on one side, or identified in some other manner
and the ring must be installed with this mark toward
the closed end of the piston.

PISTON RING IN
CYLINDER BORE

7]

FEELER GAGE

line with the piston pin. The bottom p{8
should be fitted with an expand

ring and the two upper groove ith compres-
sion rings. If a chrome faced is'sed, it will be in
the top groove. The oil control r ng) selected for best
performance in regard to the correct unit pressure
characteristics.

groove

The piston is fitted with a full-floating type piston pin.
The pin is kept in place by two lock rings in the piston,
one at each side. Be sure these lock rings are properly
in place before installing the piston and connecting
rod in the engine. Refer to Dimensions and Clearances
section for the correct piston-to-cylinder clearance.

- CONNECTING RODS

The connecting rods should be serviced at the same
time the pistons or rods are serviced. Rods must be
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removed with the piston. Replaceable bushings and
bearings are used. See Parts List section for available
undersize and standard size bearings.

Proper clearance is obtained by replacing the pin
bushing and the bearings. The rod bearings are
precision size and require no reaming.

Install the connecting rods and caps with raised lines
(witness marks) aligned and with the caps facing
toward the oil base. The rod and cap numbered 2 fits
on the crankshaft journal nearest the bearing plate.
Coat the crankshaft journal bearing surfaces with oil
before installing the rods. Crank the engine by hand
to see that the rods are free. If necessary, rap the
connecting rod cap screws sharply with a soft-faced
hammer to set the rod square on the journal.

Checking Bearing Clearance With Plastigauge: Make
certain that all parts are marked or identified so that
they are reinstallied in their original positions.

Place a piece of correct _size Plastigauge in the
bearing cap the full wid e bearing insert about
1/4 inch off center (Fi

Rotate the crank degrees from bottom dead
center and reinst earing cap. Tighten the bolts
to the tor e d in the Assembly Torques and

Special To ion. Do not turn the crankshaft.

&°

a—

—

by

FIGURE 50. MEASURING BEARING CLEARANCE
WITH PLASTIGAUGE



Remove the bearing cap. Leave the flattened
Plastigauge on the part to which it has adhered and
compare the widest point with the graduations on the
Plastigauge envelope to determine bearing
clearance.

CYLINDER BLOCK

Inspection:

1. Make a thorough check for cracks. Minute cracks
may be detected by coating the suspected area
with a mixture of 25 percent kerosene and 75
percent light motor oil. Wipe the part dry and
immediately apply a coating of zinc oxide (white
lead) dissolved in wood alcohol. If cracks are
present, the white coating will become discolored
at the defective area.

H] m“ |
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FIGURE 51. METHODS OF CYLINDER BORE INSPECTION
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2. Inspect the cylinder bore for scoring. Check the
Welsh plugs for a tight, even fit and the fins for .
breakage.

3. Check the cylinder bore for taper, out of round
and wear with a cylinder bore gauge, telescope
gauge or inside micrometer, Figure 51. These
measurements should be taken at four places —
two at the top and two at the bottom of piston ring
travel.

4. Record measurements taken lengthwise at the
top and bottom of the piston travel as follows:

a. Lengthwise of the block, measure and record
as “A” the diameter of the cylinder at the top of
the cylinder where the greatest ring wear
occurs.

b. Also, lengthwise of the block, measure and
record as “B” the cylinder diameter at the
piston skirt travel.

c. Crosswise of the block, measure and record as
“C” the diameter of the top of the cylinder at
the greatest point of wear.

d. Measure a cord as “D” the diameter at the
bottom linder bore and crosswise of

the bl
e. Readj " compared to reading “B” and
readin " compared to reading “D” indicates
lin<> r taper.
ylinder taper exceeds 0.005 inch, rebore
d hone to accommodate the next oversize

piston. Reading “A” compared to reading “C”
and reading “B” compared to reading “D”
indicates whether or not the cylinder is out of
round. If the out of round exceeds 0.002 inch,
the cylinders must be rebored and honed for
the next oversize piston. A reboring machineis
used when going to oversize pistons. The
following repair data covers honing to oversize
by use of a hone.

Repair:

1. A hone can be used to rebore a cylinder, Figure
52. Remove stock t0 0.002 inch undersize of finish
bore with coarse hone (100 grit), then complete
honing with finish hones (300 grit).

2. Anchor the block solidly for either vertical or
horizontal honing. Use either a drill press or
heavy-duty drill which operates at approximately
250 to 450 rpm.

. Lower the hone into the cylinderuntil it protrudes
1/2 to 3/4 inch past the end of the cylinder. Rotate
the adjusting nut until the stones come in contact
with the cylinder wall at the narrowest point.

4. Turn the hone by hand. Loosen the adjusting nut
until the hone can be turned.

5. Connect drill to hone and start drill. Move the
hone up and down in the cylinder approximately
40 cycles per minute. Usually the bottom of the
cylinder must be worked out first because it is
smaller. Then when the cylinder takes a uniform

w



FIGURE 52. HONING CYLINDER

diameter, move the hone up and down all the way
through the bore. Follow the hone manufacturer’s
recommendations for wet or dry honing and
oiling the hone.

6. Check the diameter of the cylinder regularly
during honing. A dial bore gauge is the easiest
method but a telescoping gauge can be used.
Check the size at six places in the bore; measure

angles.

7. When the cylinder is approximately 0.002
within the desired bore, change to fine sto
finish the bore. The finish should not
but as showninFigure 53.The cross
by the scratching of the stones sh
angle of 23 degrees. This can
moving the hone up and dg
about 40 cycles per minute

8. Clean the cylinder block ghly with soap,
waterand clean rags. Aclea ite rag should not
be soiled on the wall after cleaning is complete.
Do not use a solvent or gasoline since they wash
the oil from the walls but leave the metal particles.

9. Dry the crankcase and coat it with oil.

twice at the top, middle and bottom at 90 deg@e@

eved by
e cylinder

R

CRANKSHAFT

Inspect the bearing journals. If they are scored and
cannot be smoothed out by dressing down, the
bearing journals should be refinished to use nearest
available undersize bearings or a new crankshaft
" should be installed. If a worn main bearing journal
cannot be fitted with an available precision type
undersize bearing, then refinish it to the next under-
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PRODUCE CROSS HATCH SCRATCHES
FOR FAST RING SEATING

FIGURE 53. CORRECT HONE FINISH

size. Ifawornrod journal cannot be fitted by installing
new bearing inserts (forged rod), then refinish it to
take the corresponding undersize bearing insert
available.

Whenever making major repairs on the engine,
always inspect the drilled passages of the crankshaft.
Clean them to remove any foreign material and to
assure proper lubrication of the connecting rods.



BEARINGS

Removal of the camshaft or crankshaft bearings
requires complete disassembly of the engine. Use a
press or a suitable drive plug to remove the bearings.
Support the casting to avoid distortion and avoid
damaging the bearing bore during removal and
installation. Use oil on the bearings to reduce friction
when installing and again lubricate with oil after
installing, see Figure 54. Use combination bearing
driver 420-0324 to install the camshaft bearings.

PRECISION TYPE -
Do not line ream

e

or bore.
8 77320
ALIGN HOLE IN BEARING % Y7~/ FROM
WITH HOLE IN BEARING BORE ouT--
SIDE
CAMSHAFT BEARING
\. |/ LOCK PIN
ST TCALIGN BEARING OIL HOLES WITH
A ?”@\ OIL HOLES IN BEARING BORE
.
W

\
\
i / A N
4 PN /r e THRUST
,</ . 6 '//J/ I WASHER
RN // I
/~f§k \ PRECISION TYPE —

Do not line ream

( “BEARING or bore.

LOCK PIN

CRANKSHAFT BEARING

CRANKSHAFT BEAR"W\%&\

Camshaft: Replacement camshaft bearings are preci-
sion type which do not require line reaming or line
boring after installation. Coat the bearing with
lubricating oil to reduce friction. Place the bearing on
the crankcase over the bearing bore with the
lubricating hole (front only) in proper position. Be
sure to start the bearing straight. Press the front
bearing in flush with the outside end of the bearing
bore. Press the rear bearing in until past the ignition
plunger hole.

Crankshaft: New crankshaft main bearings are preci-
sion type which do not require line reaming or line
boring after installation. See Parts List section for
standard size and undersizes available.

Before putting in the main bearings, expand the
bearing bore by placing the casting in hot water orin
an oven heated to 200°F. If practical, cool the
precision bearing to shrink it.

If a torch is used, to prevent warpage, apply
m only-a littie heat.

For putting i the front or rear main bearing,
using instr following, always align the oil
hole(s). in the)pbearing with the oil hole(s) in the

hore.~The oil passage must be at least 1/2
30ld oiled precision bearing should require
taps to position it. Install the bearing flush
inside end of the bore. If the head of alock pin
damaged, use side cutters or “Easy-Out” tool to

ove pin. Then install a new lock pin. Apply oil to

@he thrust washers to hold in place when the

FIGURE 54. INSTALLATION OF CAM @u@

crankshaft is installed. The oil grooves in the thrust
washer bearings must face the crankshaft. Be sure
two notches fit over lock pins.

avy fiber or

( grease in space
tween seals
improve seal.

REAR BEARING PLATE

~— MOUNT.ING FACE
OF GEAR COVER

GEAR COVER

*New style thin
open-face seal
dimension is
1-7/64"

OlL SEAL
ki

THIS SURFACE SHOULD BE
CLEANED OF ALL OLD
SEALING COMPOUND BE-
FORE INSTALLING SEAL.

GEAR COVER O!L SEAL

THIS SURFACE SHOULD BE
CLEANED OF ALL OLD
SEALING COMPOUND BE-
FORE INSTALLING SEAL.

DRIVE OR PRESS OIL
SEAL TO SHOULDER
OF THE PLATE BORE

7=

REAR BEARING PLATE
OlL SEAL

FIGURE 55. GEAR COVER AND REAR BEARING PLATE OIL SEALS
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OIL SEALS

The bearing plate must be removed to replace its oil
seal. Drive the oil seal out from the inside using
bearing plate driver 420-0181 and gear cover driver
420-0313.

Before installing the seals, fill the space between
sea|swithafibrousgreaseorstiffcupgrease.Thiswill
improve sealing, see Figure 55.

When installing the gear cover oil seal, press the seal
inward until rear (spring side) of casing is 1-1 /32-inch
from the mounting face of the gear cover. Install new
style, thin open face seal, 1-7/64 inches from moun-
ting face of cover.

When installing the bearing plate oil seal, press the
seal into the bearing plate bore to bottom against the
shoulder in the plate bore. Use a seal expander, or
place a piece of shim stock around the end of the
crankshaft, when replacing the bearing plate to avoid
damaging the seal. Remove the shim stock as soon as
the plate is in place.

Engines equipped with some types of reduction gear
assemblies do not use the rear oil seal. The reduction
gear assembly is oiled directly from the engine
crankcase. Refer to the instructions screened on the
case of the reduction gear assembly.

CRANKSHAFT ENDPLAY

After the rear bearing end plate has been tightened
using the torque recommended in Assembly Torques
and Special Tools section, check the crankshaft
" endplay as shown in Figure 56. If there is too myc
endplay (see Dimensions and Clearances sectjoRvfo
minimum and maximum endplay), remove thexe
bearing end plate and replace the gaske'
thinner gasket from the gasket kit. FO o”
endplay, remove the rear bearing (@ -

EAR BEARING
PLATE

\J

2] |1
I———MEASURE ENDPLAY

HERE
(Refer to table of
clearances)

O

A235

FIGURE 56. MEASURING CRANKSHAFT ENDPLAY
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replace the gasket with a thicker one. Reinstall the
end plate making sure the thrust washer notches line
up with the lock pins. Torque and recheck endplay of
the crankshaft.

OIL PUMP

Check the oil pump thoroughly for worn parts. Oilthe
pump to prime it before reinstailing, Figure 57.
Except for gaskets, the component parts of the pump
are not available individually. The suction cup is
available separately. Install a new pump assembly, if
required.

CRANKCASE TURNED@
ON LEFT SIDE—™

UNSCREW OIL PUMP ASSEMBLY|
FROM INTAKE CUP AT THIS POINT \!
To reassemble reverse th



PARTS CATALOG

INSTRUCTIONS FOR ORDERING REPAIR PARTS

For parts or service, contact the dealer from whom you purchased this equipment or refer to your Nearest
Authorized Onan Parts and Service Center.

To avoid errors or delay in filling your parts order, please furnish all information requested.

Always refer to the nameplate on your unit:
1. Always give the MODEL and SPEC NO. and SERIAL NO.

Onan,

MODEL AND SPEC NO

SERIAL NO.
IMPORTANT-ALA S ShiEtaovE Nos.
CHECK OIL LEVEL DAILY

CHANGE O1L EVERY 100 HOURS
o1t cAPACITY [HENNNNNRS 07 s

BELOW 30°F---- SAE 10W
ABOVE 30°F--:- SAE (30
FOR EXTREME OPERATING

TEMPERATURES 'SEE Y.0U

. SERVICE MANUAL® .

"BATTERY @M VoL

MANUFACTURED BY
SYAN
\ DISISION GF, GNAN CORPORATION
NINNEAPOLIS, MINNESOTA, U.S.A.

<

ndy reference, insert “YOUR"

@%plate information in the spaces above.

2. Do not order by r@j number or group number; always use part number and description.

3. Give the part num escription and quantity needed of each item. If an oider part cannot be identified,
return the part prepaid to your dealer or nearest AUTHORIZED SERVICE STATION. Print your name and
address plainly on the package. Write a letter to the same address stating the reason for returning the part.

4. State definite shipping instructions. Any claim for loss or damage to your unit in transit should be filed
promptly against the transportation company making the delivery. Shipments are complete unless the
packing list indicates items are back ordered.

Prices are purposely omitted from this Parts Catalog due to the confusion resulting from fluctuating costs,
import duties, sales taxes, exchange rates, etc.

For current parts prices, consult your Onan Dealer, Distributor or Parts and Service Center.

“En esta lista de partes los precios se omiten de proposito, ya que bastante confusion resulto de fluctuaciones
de los precios, derechos aduanales, impuestos de venta, cambios extranjeros, etc.”

Consiga los precios vigentes de su distribuidor de productos “ONAN".
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This catalog applies to the CCK and CCKA Engines listed below. Parts are arranged in groups of related items.
Each part is identified by a reference number corresponding to the same reference number in theillustration. Parts
illustrations are typical. Using the MODEL and SPEC NO. from the engine nameplate, select the Parts Key No. (1, 2,
etc., inthelastcolumn) that applies to your Engine. This Parts Key No. represents parts that differ between models.

Unless otherwise mentioned in the description, parts are interchangeable between models. Right and left engine
sides are determined by facing the biower end (front) of the engine.

ENGINE DATA TABLE

PARTS
MODEL AND SPECIFICATION NUMBER KEY NUMBER
CCK-S/1195G M\ 1
CCK-MS/1196G RN
CCKA-MS/2052G A\ )P 3
CCKA-S/2103G ) 4
CCKA-MS/2237G NN 5
CCKA-MS/2677G SSOE 6
CCKA-MS/2748J F®) 7
CCKA-5/2769) . (a® 8
coka-ms/2r7ey (N 9
S e

%)
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REF.
NO.

1

10
11

: @ EF.
PART  QTY. PART ':qo_
NO. USED DESCRIPTIGN
CAP AND INDICATOR, OIL FILL \ 12
123-0489 1 Keys 1, 4,8
123-0527 1 Keys 2, 3, 5, 6
123-0694 1 Keys7,9 13
123-0191 1 Gasket, Oil f{il Cap
TUBE, OIL FILL \®) i
123-0508 1 Key2, @ s
123-1149 1 Key
850-0040 2 ok - Spring (1/4”) 19
800-0004 2 ¢ b - Hex Head i
0 x 1-1/8") 2

141-0078 1 et, Oil Fill Tube Mtg. .
BASE, OIL
102-0402 1 Key1, 48 i
102-0564 1 Key235 -
102-0773 1 Key7.9
102-0766 1 Key6
850-0050 4 Washer, Lock - Spring (3/8") 23
102-0455 4 Screw, Cap - Hex Head

(3/8-16 x 1") 04
102-0158 1 Gasket, Oil Base Mounting
505-0056 1 Plug, Oil Drain (1/2")

OIL BASE AND OIL PUMP GROUP
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PART
NO.

23

QTy.
USED

21

22

0

19
20

PART
DESCRIPTION

INTAKE, OIL PUMP (INCLUDES CUP, SCREEN & PIPE)

120-0400
120-0648
120-0491

850-0040
800-0007

120-0161
801-0048
526-0066
120-0140
120-0398
501-0004

1

k)

NN

P S S e G T

Key 1, 4, 8

Key 2,3,5,6,7,9

Pump, Oil (Internal Parts
Not Sold Separately)

Washer, Lock - Spring (1/4")

Screw, Cap - Hex Head
(174-20 x 1")

Gasket Kit, Oil Pump

Screw, Oil By-Pass Valve

Washer, Oil By-Pass Valve

Spring, By-Pass Valve

Valve, Oil By-Pass

Line, Oil Gauge (Flexible) -
Key 1,2,3,4,5,6

ELBOW, OILLINETO OIL GAUGE

502-0005
502-0017
193-0068

502-0020

1
1
9

1

Key 1, 2, 3, 4
Key 5, 6
Gauge, Oil Pressure -
Key 1,2, 3,4,5,6
Elbow, Qil Line to Cylinder
Block - Key 1,2,3,4,5,6



CYLINDER BLOCK GROUP
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REF. PART QTy. PART REF. PART QTy. PART

NO. NO. USED DESCRIPTION NO. NO. USED DESCRIPTION
1 BLOCKASSEMBLY, CYLINDER (Includes 18 110-0892 2 Gasket, Cylinder Head
Parts Marked *) 19 HEAD, CYLINDER
110-1516 1 Key 1,2,3,4,56 110-0890 1 Right (#2 Cylinder) - Key 1,2
110-2358 1 Key 7, 8,9 110-0891 1 Left (#1 Cylinder) - Key 1,2
2 517-0048 1 Plug, Camshaft - Expansion 110-0884 1 Right (#2 Cylinder) - Key 3,4,
*TUBE, BREATHER ; 5,6,7,8
3 123-0129 Key 1,2, 3,4,5,6 110-0883 1 Left (#1 Cylinder) - Key 3,4,
4  123-0953 1 Key 7, 8,9 ,6,7,
5 101-0115 1 “Gasket Kit, Bearing Plate 20 526-0122 1 Washer, Flat (11/32" 1.D. x
6 BEARING, CRANKSHAFT (Includes Pins and 23/32" O.D. x 10 Gauge)
Thrust Washer) 21 SCREW, CAP-HEXHEAD (HARDENED)
101-0450 2  ‘*Standard 110-0879 8 5/16-18 x 1-1/4"
101-0450-02 2 .002" Undersize 114-0022 10 5/16-18 x 1-3/4"
101-0450-10 2 .010" Undersize 22 509-0041 1 Seal, Oil - Bearing Plate
101-0450-20 2 .020" Undersize 23 110-0539 4 Spring, Valve
101-0450-30 2 .030"” Undersize 24 WASHER, VALVE SPRING RETAINER
7 516-0072 4 "Pin, Main Bearing Stop 110-0893 2 Intake, Key 3, 4,5, 6, 7, 8, 9
8 104-0575 2 *Washer, Crankshaft Bearing 110-0893 2 Exhaust, Key 9
9 101-0316 1 *Plate, Bearing (Excludes Bearing) 25 ROTOCAP, VALVE
10 850-0045 5  *Washer, Lock - Spring (5/16") 110-0904 2 Intake, Key 1, 2
11 800-0512 5  *Screw, Cap - Hex Head 110-0904 2 Exhaust, Key 1, 2, 3, 4, 5,
(5/16-18 x 1") 6,7, 8
12 101-0367 2 *Bearing, Camshaft (Precision) 26 110-0639 8 Lock, Valve Spring Retaining
13 120-0386 1 *Tube, Oil 27 TAPPET,VALVE
14 INSERT,VALVE SEAT 115-0006 Standard
Exhaust 115-0006-05 4 .005" Oversize
110-0872 2 *Standard 28 110-0667 Gasket, Valve Cover
110-0872-02 2 .002" Oversize 29 110-0666 Cover, Valve Compartment
110-0872-05 2 .005" Oversize 30 526- 2 Washer, Flat - Copper
110-0872-10 2 .010"” Oversize (17/64" 1.D. x 7/16" O.D.
110-0872-25 2 .025" Oversize x 1/32")
Intake 31 0032 2 Screw, Cap - Hex Head
110-1000 2 *Standard (1/4-20 x 2-1/4")
110-1000-02 2 .002" Oversize 3 865 1 Baffle, Breather Tube - Key 7, 8,9
110-1000-05 2 .005" Oversize -0951 1 Clamp, Breather Tube-Key 7, 8,9
110-1000-10 2 .010"” Oversize 09-0035 1 Screw, Tapping - Round Head
110-1000-25 2 .025" Oversize (#8 x 3/4") -Key 7, 8, 9
15 110-0902 4  *Guide, Valve 35 509-0117 1 Seal, “O” Ring - Breather
16 505-0057 1 Plug, Pipe - Wet Hole Tube - Key 7, 8,9
17 VALVE 36 123-0958 1 Screen, Breather Tube -Key 7,8,9
110-1037 2 Intake, Stellite - Key 1, 2 CAP,BREATHER TUBE
110-0881 2 Intake, Steel - Key 3, 445, 37 123-0073 1 Key 1,2, 3,4,5,6
6,7,8,9 38 123-0954 1 Key 7, 8, 9
110-0880 2 Exhaust, Stellite \ 39 123-0104 1 Valve, Breather Tube - Key 1, 2,
3,456
40 110-0445 5 Nut, Bearing Plate Mounting -

Q
%@Q
P

* - Included in Cylinder Block Assembly.
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REF. PART QTy. PART

NO. NO. USED DESCRIPTION
1 COVERASSEMBLY, GEAR (Includes
Parts Marked *)
103-0207 1 Key 1,2,3,4,5,6
103-0428 1 Key 7, 8,9
2 510-0013 1 *Bearing, Governor Shaft - Upper
3 *SHAFT AND ARM, GOVERNOR
150-0377 3 Key 1,2, 3,4,5,6
150-1421 1 Key 7, 8, 9
*YOKE, GOVERNOR SHAFT
4 150-0620 1 Key 1,2, 3,4,5,6
5 150-1187 1 Key 7, 8, 9
6 518-0129 1 *Ring, Yoke Retainer -
Key 1,2,3,4,5,6
7  516-0130 1 *Pin, Governor Cup Stop
8 *BEARING, GOVERNOR SHAFT (LOWER)
510-0008 1 Key 1,2, 3,4,5,6
510-0013 1 Key 7, 8, 9
9 510-0014 1 *Ball, Bearing - Governor Shaft
10 508-0008 1 *Seal, Oil - Governor Shaft
11 509-0040 1 *Seal, Oil - Gear Cover
12 815-0046 2 *Screw, Pan Head Machine
(#8-32 x 3/8") - Key 7, 8,9
13 150-0988 1 Extension, Governor Arm
14 815-0181 1 crew, Tapping - Hex Head
ET (#10-32 x 1/8")
15 103-0011 asket, Gear Cover
16 516-0141 in, Gear Cover Locating
17  850-0045 Washer, Lock - Spring (5/16")
18 SCREW, CAP - EAD
800! 5/16-18 x 1-3/4"

2 4
SOOQX o 1 516-18x2:1/4"

* - Inclu) ar Cover Assembly.

~ CAMSHAFT GROUP

2
10
1\
N
REF. PART QTYy. PART
NO. NO. USED DESCRIPTION
1 150-0078 1 Ring, Camshaft Center Pin
2 150-1116 1 Cup, Governor
3 510-0015 10 Ball, Fly - Governor
4 150-1257 1 Spacer, Governor Flyball
5 150-0077 1 Plate, Governor Flywheel
6 105-0332 1 Gear, Camshaft - Timing
: 7 105-0004 1 Washer, Camshaft Gear Thrust
/ 8 515-0001 ;) Key, Camshaft Gear Mounting
9 105-0238 1 Camshaft (Includes Center Pin)
10 150-0075 i Pin, Camshaft Center

40
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CRANKSHAFT AND FLYWHEEL GROUP
\0
REF. PART QTy. PART R RT QTy. PART
NO. NO. USED DESCRIPTION NO. USED DESCRIPTION
1 SCREW, CAP-HEX HEAD (Flywheel Mounting) % FLYWHEEL
104-0170 1 7/16-14 x 4-1/8" - & 134-1550 1 Key 2,3, 5,6
Key 1,4,7,8,9 6 134-2728 1 Key 7,9
104-0369 1 7/16-14 x 5" - Key 2, 3, 5, 6 %@ 7  160-0937 1 Key 1, 4, 8
2 850-0055 1 Washer, Lock - Spring (7/16" 8 518-0014 1 Lock, Crankshaft Gear Washer
3 WASHER, FLAT (Flywheel Mounting) 9 104-0043 1 Washer, Crankshaft Gear Retainer
526-0017 1 15/32" 1.D. x 1-1/4" O, @ 10 CRANKSHAFT
1/4" - Key 1, 4, 8 X 104-0578 1 Key 1,2, 3,4,5,6
526-0128 1 15/32" 1.D. x 1-1/2" 2 104-0882 1 Key 7, 8,9
1/4" - Key 2, 3, 11 515-0001 1 Key, Crankshaft Gear Mounting
4 192-0308 1 Sheave, Rope - K . 4,5, 12 515-0227 1 Key, Flywheel Mounting
6,8 13 104-0032 1 Gear, Crankshaft - Timing
5 192-0296 1 Ba(}:(kplazte. S 14 134-0673 1 Gear, Ring - Flywheel -
- ey , 8

Key 2,3,5,6,7,9
15 134-2824 1 Guard, Flywheel Capscrew

L}



PISTON AND CONNECTING ROD GROUP

REF. PART QYT. PART REF. PART QTy. ‘ PART
NO. NO. USED DESCRIPTION NO. NO. USED DESCRIPTION
1 PISTONAND PIN (includes Retaining Rings) 4 RING SET,PISTON
112-0136 2 Standard 113-0088 2 Standard
112-0136-05 2 .005" Oversize 113-0088-05 2 .005” Oversize
112-0136-10 2 010" Oversize 113-0088-10 2 .010” Oversize
112-0136-20 2 .020" Oversize 113-0088-20 2 020" Oversize
112-0136-30 2 .030” Oversize 113-0088-30 2 030" Oversize
112-0136-40 2 .040” Oversize 113-0088-40 2 040" Oversize
2 112-0069 2. Pin, Piston : , 5 114-0203 2 Rod Assembly, Connecting
3 112-0003 4 Ring, Retainer - Piston Pin (Includes Bushing & Place Boilts)
6 BEARINGHALF,C NG ROD
114-0145 4 dard
114-0145-02 g 002" Undersize
114-0145-10 Q .010” Undersize
114-0145-2 d .020" Undersize
114- -30 .030” Undersize
7 114-8036 > 2 Bushing, Piston Pin - Connecting
Rod
8 8 4 Bolt, Place (5/16-24 x 1-1/4")
=i
\
= PART QTy. PART
GOVERNOR GROUP NO. USED DESCRIPTION
518-0006 1 Clip, Governor Link End
150-0098 1 Spring, Governor
150-1009 1 Stud, Speed Adjusting
870-0053 1 Nut, Machine - Hex (#10-32)
i’ oo, 870-0200 1 Nut, Machine - Hex (#10-32)
w/ET
1 150-0639 1 Joint, Ball
150-0629 1 Link, Governor
526-0196 1 Washer, Flat (7/32 1.D. x
7/16 O.D. x 1/8" Thick)
870-0131 1 Nut, Machine - Hex with ET
(#10-32)
ARM ASSEMBLY, VARIABLE SPEED CONTROL
152-0212 1 Key 7, 8, 9 (Includes Parts
Marked *) ‘
152-0147 1 Key 1,2, 3,4,5, 6
e Nl T T (Includes Parts Marked t)
[ Bt e e 152-0146 1 *tBracket, Variable Speed Lever
] LEVER, SPEED CONTROL
152-0211 1 *Key78,9
| 152-0145 1 tKey 1,2,3,4,5,6
| PLATE, ADJUSTING
152-0213 1 *Key 7, 8,9
| 152-0152 1 *Key1,2,3 4,56
152-0144 1 Adapter, Throttle Stop
I 870-0065 1 *tNut, Locking (1/4-20)
152-0153 1 *tStiffener, Speed Control Bracket
l 150-1012 1 *tSpring, Throttle Lever
, 152-0041 1 *tWasher, Tension - Adjusting Lever
812-0077 2 *tScrew, Machine - Round Head
i ’ (#8-32 x 3/8")
] 853-0005 2 *tWasher, Lock - ET (#8)
| 860-0008 2 *tNut, Machine - Hex (#8-32)
& : ; .
L_ e e L N e s e __! - Included in 152-0212 Variable Speed Control Assembly.

+ - Included in 152-0147 Variable Speed Control Assembly.



IGNITION GROUP

Note: See separate group for breaker box.ané 8ssociated parts.
REF. PART QTy. PART REF. PART QTy. PART
NO. NO. USED DESCRIPT!OQ& NO. NO. USED DESCRIPTION
1 CABLE, SPARKPLUG &\ 13 160-0750 1 *Coil, Magneto Stator - Key 1, 4, 8
Right Side 14 160-0749 1 *Shoe, Pole - Magneto Stator -
167-1463 1 19" - Key 1, 4, \ Key 1, 4, 8
167-1465 1 8-3/4" - Key 2 @ 15 WASHER, FLAT (Magneto Stator Assembly Mounting)
167-1464 1 24" - Key 3 -KEY 1,4, 8
167-1556 1 13=1/2= - 526-0015 2 9/32" 1.D. x 9/16” O.D. x 1/16"
167-1494 1 Thick
526-0184 2 17/64" 1.D. x 5/8" O.D. x 10
167-1462 1 Gauge Thick
167-1466 1 16 815-0259 2 Screw, Cap - Hex Head -
167-1463 1 Tapping (1/4-20 x 1-1/4") -
167-1464 1 Key 1, 4, 8
COIL, IGNITION 17  167-0188 4 Clip, Spark Plug Cables -
2  166-0535 1 Key 3,5,6,7,9 Key 1, 4, 8
3 160-0792 1 Key 2 18 313-0018 1 Switch, Stop - Key 1, 4, 8
4 166-0628 1 Bracket, Coil Mounting - 19 308-0140 1 Switch, Toggle - Start-Stop -
Key 7, 9 Key 5, 6,7, 9
5 821-0004 1) Screw, Cap - Hex Washer Head 20 308-0356 1 Guard, Start Stop Switch -
(#10-32 x 5/16") - Key 7, 9 Key 7, 9
CLAMP, COIL MOUNTING 21 808-0022 1 Screw, Tapping - Round Head
6 166-0588 1 Key 7,9 (#8 x 3/8") - Key 7, 9
7 160-0488 1 Key 2 22 332-0051 1 Clip, Wire Support - Key 7, 9
8  800-0004 1 Screw, Cap - Hex Head 23  813-0098 1 Screw, Machine - Round Head
(1/4-20 x 5/8") - Key 7, 9 (#10-32 x 3/8") - Key 7, 9
9 856-0006 1 Washer, Lock - EIT (1/4") 24 870-0131 1 Nut, Machine - Hex (#10-32) -
-Key 7,9 Key 7,9
10 862-0001 1 Nut, Machine - Hex (1/4-20) 25 509-0035 1 Ring “O" - Spark Plug Cables -
-Key 7,9 Key 3
11 167-0241 2 Plug, Spark 26  334-0028 1 Lead (4 foot piece of wire)
12 160-0752 1 Magneto Stator Assembly . 5
(Includes Parts Marked *) - 27  304-0060 1 Resistor, Ignition
Key 1, 4, 8 (1.72-Ohm, 25 Watt)

* - Included in 160-0752 Magneto Stator Assembly.
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BREAKER BOX GROUP

REF. PART QTYy. PART
NO. NO. USED DESCRIPTION
1 160-0257 1 Box Assembly, Breaker
(Includes Parts Marked *)
2 160-0150 1 *Gasket, Breaker Box Cover
3 160-0930 1 *Cover, Breaker Box
4 812-0077 2 *Screw, Machine - Round Head
(#8-32 x 3/8")
5 160-0075 1 *Cam, Point Gap Adjusting
6 160-0002 1 *Point Set, Breaker
7 312-0069 1 *Condenser, Breaker Points
8 160-0264 1 *Guide, Plunger
9 160-0265 1 *Plunger, Breaker Points
10 160-0428 1 *Strap, Point Set to Terminal
Block
11 160-0349 1 *Block & Terminal Assembly
12 850-0040 2 *Washer, Lock - Spring (1/4")
13 802-0034 2  *Screw, Socket Head (1/4-20 x 3/4")
14 160-0043 1 Gasket, Breaker Box Mounting
15 518-0049 3 *Screw, Machine - Round Head
w/ET (#8-32 x 1/4")
* - Included in 160-0257 Bre, Assembly.

S



REF.
NO.

1

2

g b w

10
11

12

14
15

16

PART QTY. PART

NO. USED DESCRIP
149-0693 i Pump, Fuel (See

for compon

806-0009 1 Screw, Cap
149-0003 2 )mp Mounting
149-0045 1 mp Mounting
ELBOW, ADAPTERTOHQ
502-0313 1 F Inlet - Key 7, 8, 9

502-0313 1 3 p Outlet - Key 8
CONNECTOR, FUEL HQS
502-0395 1 Pump Outlet - Key 7, 9

502-0395 1 Carburetor Inlet - Key 7, 8, 9

HOSE, FUEL

503-0694 1 Key 7, 9 (7")

503-0744 1 Key 8 (4-1/8")

503-0301 2 Clamp, Hose - Key 7, 8, 9

CARBURETOR (See separate group for components)

142-0416 1 Key 1,2,3,4,5,6,7,8 (Gasoline)

142-0436 1 Key 9 (Gas-Gasoline)

850-0040 2 Washer, Lock - Spring (1/4")

800-0009 2 Screw, Cap - Hex Head
(1/4-20 x 1-1/2")

141-0078 1 Gasket, Carburetor Mounting

MANIFOLD, INTAKE

154-0688 1 Key 1,2,3,4,5,6,7,8

154-1639 1 Key 9

850-0050 2 Washer, Lock - Spring (3/8")

800-0054 2 Screw, Cap - Hex Head
(3/8-16 x 2)

154-0013 2 Gasket, Intake Manifold to

Cylinder Block
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REF.
NO.

17

18
19
20
21
22
23
24

25
26

27
28
29

30
31

32

33
34

PART
NO.

503-0171

123-1199
509-0124
140-1294
140-1216
140-1295
865-0020
140-1058

153-0263
CABLE, CHOKE
153-0097
153-0351
155-0484
140-0283
503-0019

140-0471
140-0459

ELBOW, STREET (90°)

502-0002
502-0002
502-0020
149-0611

420-0169

1

1

1

PART
DESCRIPTION

Clamp, Breather Tube -
Key 7, 8,9
Tube, Breather - Key 7, 8, 9
Ring, “O” - Seal - Key 7, 8, 9
Base, Air Cleaner - Key 7, 8, 9
Element, Air Cleaner - Key 7, 8, 9
Cover, Air Cleaner - Key 7, 8, 9
Nut, Wing (1/4-20) - Key 7,8,9
Clamp, Air Cleaner Mounting -
Key 7, 8,9
Bracket and Clamp, Manual Choke

Key 7, 8, 9

Key 1,2, 3,4,5,6

Muffler, Exhaust

Cleaner, Air - Key 1,2,3,4,5,6

Clamp. Air Cleaner Mounting -
Key 1,2, 3, 4,5 6

Bracket, Breather Pipe - Key 1, 2
3,4,5 6

Fuel Pump Outlet - Key 1, 2,
3,4,5 6

Carburetor Inlet - Key 1, 2,
3,456

Fuel Pump Inlet - Key 1, 2,
3,456

Line, Fuel Pump to Carburetor -
Key 1,2,3,4,5,6

Wrench, Carburetor Adjusting



CARBURETOR PARTS GROUP

REF. PART QTy. PART
NO. NO. USED DESCRIPTION
CARBURETOR ASSEMBLY, COMPLETE
142-0461 1 Key 1,2,3,4,5,6,7,8
(Gasoline)
142-0436 1 Key 9 (Gas-Gasoline)
142-0371 1 Kit, Repair - Carburetor
(Includes Parts Marked )
142-0033 1 Kit, Gasket - Carburetor
(Includes Parts Marked *)
1 SCREW,MACHINE-FILLISTERHEAD
815-0103 1 #10-24 x 1/2"
815-0109 2 #10-24 x 5/8"
2 815-0091 3 1+Screw, Machine - Fillister Head
W/ET (#4-40 x 3/16")
3 142-0055 1 Fly, Choke
4 142-0205 1 Sleeve Assembly, Choke (Cover)
5 142-0420 1 Shaft Assembly, Choke
6 142-0039 1 1Shaft, Float
7 142-0031 1 *tGasket, Body to Bow!
8 148-0017 2 *tGasket (1) Float Valve Seat
(1) Main Adjusting Needle Retainer
9 142-0049 1 tValve and Seat Assembly
10 142-0032 1 *tGasket, Nozzle
11 142-0285 1 Nozzie Assembly
12 142-0361 1 Float and Lever Assembly
13  145-0008 1 Lever, Idle Stop
14 142-0040 1 tNeedle, Idle Adjusting
(Key 9 uses quantity of 2)
15 142-0282 1 Spring, Idle Needle Adjusting
(Key 9 uses quantity of 2)
16  142-0035 1 Spring, Throttle Stop
Adjusting Screw
17 812-0063 1 Screw, Machine - Round Head
(#6-32 x 1/2")
18 815-0072 2 1Screw, Machine - Oval Head
(#4-40 x 1/4")
19 142-0369 1 Fly, Throttle
20 142-0368 1 tShaft Assembly, Throttle
21 142-0370 1 Nut and Jet Nozzle
22 142-0046 1 £Retainer, Main Adjusting N
23 142-0206 1 t£Packing, Main Adjustin
24  142-0045 1 £Retainer, Main Adjusting
Packing
25 516-0027 1 £Pin, Main Adjustin
26 142-0041 1 t£Needle
27 1 Body Assembl oJd Separately)
28 505-0053 1 Plug, Carbure
29 142-0042 1 Needle cludes Parts
30 142-0343 2
31 870-0053 1
32 813-0102 1
33 502-0074 1 Elbow. Adapter - Key 9
34 149-0030 1 Line, Idle - Fuel - Key 9
35 502-0034 i Elbow, Idle Line to Adapter -
Key 9 34
36 148-0126 1 Adapter, Carburetor - Key 9
37 509-0091 1 Gasket, Adapter Mounting -
Key 9
38 148-0131 1 Screw, Adapter Adjusting -
Key 9
39 148-0010 q Spring, Adapter Adjusting Screw
- Key 9

1 - Included in 142-0371 Repair Kit.
* - Included in 142-0033 Gasket Kit.
£ - Included in 142-0042 Needle Assembly.




FUEL PUMP PARTS GROUP

REF. PART QTY. PART
NO. NO. USED DESCRIPTION
149-0526 1 Repair Parts Kit, Includes

Parts Marked *

1 1 Body, Not Sold Separately
2 815-0148 4 Screw, Hex Head
3 815-0147 2 Screw, Phillips, Valve Retainer
4 149-0096 2  *Valve and Cage
5 149-0095 2  *Gasket, Valve
6 149-0582 1 *Diaphragm Assembly
7 149-0672 1 *Spring
8 149-0539 1 Retainer, Valve Cage
9 149-0675 1 *Spring
10 516-0113 1 Pin, Rocker Arm
1 . 1 Body, Not Sold Separately
12 149-0710 1 Link and Arm, Rocker, (Only
as a Set)
14 149-0551 1 Lever, Primer
15 509-0065 2 Seal, “O” Ring
16 149-0404 1 Spring, Primer Lever
.17 149-0003 1 *Gasket, Pump Mounting
18 518-0129 1 Ring, Retainer, Primer Lever
19 149-0858 1 t1"Gasket, Diaphragm - Lower Side
149-0693 1 Pump, Fuel - Complete

* - Parts Contained in Repair Kit.

4]



VACUUM SPEED BOOSTER GROUP

REF. PART QTy. PART REF. PART QTy. PART
NO. NO. USED DESCRIPTION NO. NO. USED DESCRIPTION
KIT,VACUUM SPEED BOOSTER REPLACEMENT 9 516-0085 N Diaphragm Lever Pivot
(Includes Parts Marked *) 10 ousing, Vacuum Booster (Not Sold
150-1013 3 Key 1,2, 3,4,5,6 Separately)
150-1475 1 Key 7,8, 9 1 @ *Cover, Vacuum Booster (Not Sold
1 150-0430 1 Bracket, Spring to Governor Link Separately)
2 *DIAPHRAGM REPLACEMENT KIT (Includes Parts Marked 1) 12 150-0 <& 1 *Spring, External
150-0434 1 Key 1,2,3,4,5,6 13 81 & *Screw, Slotted”Hex Head
150-1474 1 Key7,89 (#8-32 x 7/8")
3 150-0668 1 tGasket, Diaphragm Plate 14 2 Washer, Lock - ET (#10)
4 150-0425 1 tGasket, Booster to Manifold 1 111 2 Screw, Machine - Round Head
5 150-0475 1 *Spring, Internal (#10-32 x 2-1/4")
f75 ;‘?g_gggg : .E{:ﬁgg{g‘:‘frzgzssaz:]rlgggfajéf;ng luded in Vacuum Speed Booster Replacement Kit.
8  150-0666 1 *Plate, Diaphragm (\k tluded in Diaphragm Replacement Kit.
S =2
BLOWER HOUSING GROUP %x\
REF.  PART Qry. PART \
NO. NO. USED DESCRIPTION
1 134-0589 1 Housing, Cylinder Ai
2 HOUSING, BLOWER
134-1579 1 Key 1, 4
134-0705 1 Key 2
134-2209 1 Key 3
134-2390 1 Key 5
134-2946 1 Key
134-2935 1 Key 7\
134-2845 1 Key 6
3 HOUSING, CYLINDERAIR (RIGHT) 3
134-0588 1 Key 1, 4, 8
134-0674 1 Key 2
134-2134 1 Key 3, 5, 6
134-2791 1 Key 7, 9
4 BAFFLE, AIR
134-0670 1 Key 2 L -
134-0798 1 Key 1, 4, 8
134-2131 1 Key 3, 5, 6 ﬁ,/
5 870-0110 4 Nut, Retaining - Key 8
6 SCREW, CAP,HEXWASHERHEAD
821-0010 2 1/4-20 x 1/2"
815-0261 2 1/4-20 x 7/16"

7 815-0261 4 Screw, Cap - Hex Washer Head 4
(1/4-20 x 7/16")

8 508-0095 2 Grommet, Blower Housing -
Key 1, 4,8
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STARTER MOTOR GROUP

REF. PART QTy. PART
NO. NO. USED DESCRIPTION

MOTOR, STARTER (NOTE: See separate groups
forcomponents)

1 191-0511 1 Key 2

2  191-0790 1 Key 3, 5

2 191-0922 1 Key 6

2 191-1052 1 Key 7, 9
FLANGE, STARTERMOTOR

3 191-0508 1 Key 2, 3, 5

4 191-0854 1 Key 6

5 191-0864 2 Spacer, Starter Motor Mounting

- Key 6
6 191-1076 ]! Seal, Starter Motor - Key 7, 9
7 850-0050 2 Washer, Lock - Spring (3/8")
-Key 2,3,5,6

8 SCREW, CAP-HEXHEAD (Starting Motor to
Flange)
800-0050 1 Key 2, 3, 5, (3/8-16 x 1")
800-0049 1 Key 2, 3, 5, (3/8-16 x 7/8")
800-0051 2 Key 6 (3/8-16 x 1-1/2")

9 850-0050 2 Washer, Lock - Spring (3/8") -

Key 2,3,5,6,7,9
(Starter Motor Flange to Engine)
10 SCREW, CAP-HEXHEAD (Starter Motor
Flangeto Engine)
800-0051 2 Key 7, 9 (3/8-16 x 1-1/2")
102-0455 2 Key 2, 3, 5, 6 (3/8-16 x 1")
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STARTER MOTOR PARTS GROUP - KEY 2

REF.
NO.

DA WN -

PART
NO.

191-0511
191-0517
191-1017
191-0513
191-1018
191-1022
191-1019

QTy.
USED

PR G A QU Qs G Q' Y

PART
DESCRIPTION NO.
Motor Assembly, Starter (Complete) 191-0271
Armature 191-1021
191-0735
191-1020

Coil Assembly, Package - Fi ﬂ
Brush Set, Service \
Head Assembly, Commutat

Stud, Terminal (Packag &)
Bearing Assembly, Inte %

—t b b b

PART
DESCRIPTION

Drive Assembly

Washer, Armature Thrust (Package)
Bearing, Drive End

Spring, Brush (Set of 4)

NOTE: Parts shown on the illustration without a reference
ale number are not sold separately.



REF.
NO.

-

e O
N2 OOOWONOOOBSWN

PART
NO.

191-0790
191-0806

191-0743
191-0744
191-0745
191-0746
191-0807
191-0808
191-0749
191-0750
191-0751
191-0752
191-0809

QTy.
USED
1 Motor
1 embly (Frame) -
es Parts Marked *
1 ure
1 ch, Starter
1 top, Pinion
1 Ring
1 Washer, Plain
1 Bracket Assembly, Front
1 Lever Assembly
1 Spring, Lever (A)
1 Spring, Lever (B)
1 Holder, Spring
1 Bracket Assembly, Rear

9

REF. PART

NO. NO.
13 191-0754
14  191-0755
15 191-0756
16 191-0757
17 191-0758
18 191-0759
19 191-0760
20 191-0761
21 191-0762
22 191-0763
23 191-0764
24 191-0765
25 191-0766

QTy.
USED

1
1
1
4
4
2
3
1
1
1
1
4
4

PART
DESCRIPTION

Washer, Plain
Washer, Plain
Washer, Insulator
*Brush
Spring, Brush
Bolt, Through
Screw, Machine P.H.
Switch Assembly, Solenoid
*Coil Assembly, Field
Bearing, Front
Bearing, Rear
*Pole Shoe
*Screw, Plus Head

* - Included in Yoke Assembly.



STARTER MOTOR PARTS GROUP - KEY 6

REF.
NO.

NO O A WN =

o © ™

PART
NO.

191-0922
191-0983
191-0984
191-1010

191-1011
191-0987
191-0988
191-0989

191-0990
191-0991
191-1007

QTy.
USED

- h b b

D) -k b

Do

PART
DESCRIPTION

Motor, Starting - Complete

Lever Assembly

Spring Set

Bearing, Rear Bracket
Assembly

Screw Set

Switch Assembly

Bolt, Through

Bracket Assembly, Front

(Includes Bearing) o

Bearing, Front Bracket
Stopper Set, Pinion
£Spring, Brush

@9 -1005
2X—191-1006
@ 8) 191-1001 1

REF.
NO.

PART

11
12

13
14

PART
DESCRIPTION

£Brush, Negative

Bracket Assembly, Rear
(Includes Bearing)

Clutch Assembly

Armature

Washer Set

Brush, Positive

Holder Assembly, Brush
(Includes Parts Marked £)

Field Coil Set (Includes
Positive Brush)

£ - Parts included in 191-1006 Brush Holder Assembly.



wWnN =

NO O A

=
o w ™

PART
NO.

191-1052
191-0983
191-0984
191-1010

191-1011
191-0987
191-0988
191-1086

191-0971
191-0991
191-1007

[y

AN - -

—_

Bearing, Front

&
D

-

STARTER MOTOR PARTS GROUP - KEY 7, 9

PART

DESCRIPTION

Motor, Starting - Complete
Lever Assembly

Bearing, Rear Bracket

Switch Assembly <&
Bolt, Through

SERVICE KITS AND MISCELLANEOUS
NOTE: For other kits refer to the group for the part in question.

PART
NO.

98-1100
168-0103
160-0836
168-0095
522-0164

[ Qo7 Qs st Qe

15
16
17

18

)

QO

191-1008
191-1009

191-1087
191-1088
191-0997
191-1005
191-1006

191-1089

ART

@©

QTy.
USED

2
1

- D) bk —d

-

PART
DESCRIPTION

*Brush, Negative

Bracket Assembly, Rear
(Includes Bearing)

Clutch Assembly

Armature

Washer Set

Brush, Positive

Holder Assembly, Brush
(Includes Parts Marked *)

Field Coil Set (Includes
Positive Brushes)

* - Parts Included in 191-1006 Brush Holder Assembly.

Decal Kit
Gasket Kit, Complete Engine

PART

DESCRIPTION

Ignition Tune-up Kit

Carbon Removal Gasket Kit

Kit, Overhaul

a3
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