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Safety Precautions

It is recommended that you read your engine manual and be-
come thoroughly acquainted with your equipment before you
start the engine.

AWARNING| This symbol is used throughout this
manual to warn of possible serious personal injury.

This symbol refers to possible equip-
ment damage.

Fuels, electrical equipment, baiteries, exhaust gases and mov-
ing parts present potential hazards that could result in serious,
personal injury. Take care in following these recommended pro-
cedures.

Safety Codes

e Alilocal, state and federal codes should be consulted and
complied with?

¢ This engine is not designed or intended for use in aircraft.
Any such use is at the owner’s sole risk.
General

¢ Provide appropriate fire extinguishers and install them in
convenient locations. Use an extinguisher rated ABC by
NFPA.

o Make sure that all fasteners on the engine are secure and
accurately torqued. Keep guards in position over fans,
driving belts, etc.

s Ifitis necessary to make adjustments while the engine is
running, use extreme caution when close to hot exhausts,
moving parts, etc.

Protect Against Moving Parts

¢ Do not wear loose clothing in the vicinity of moving parts,
such as PTO shafts, flywheels, blowers, couplings, fans,
belts, etc.

e Keep your hands away from moving parts.

Batteries

¢ Before starting work on the engine, disconnect batteries
to prevent inadvertent starting of the engine.

s DO NOT SMOKE while servicing batteries. Lead acid bat-
teries give off a highly explosive hydrogen gas which can
be ignited by flame, electrical arcing or by smoking.

e Verify battery polarity before connecting battery cables.
Connect negative cable last.

Fuel System
e DO NOT fill fuel tanks while engine is running.

¢ DO NOT smoke or use an open flame in the vicinity of the
engine or fuel tank. Internal combustion engine fuels are
highly flammable,

e Fuel lines must be of steel piping, adequately secured,
and free from leaks. Piping at the engine should be ap-
proved flexible line. Do not use copper piping for flexible
lines as copper will work harden and become brittle
enough to break.

e Be sure all fuel supplies have a positive shutoff valve.

Exhaust System

e Exhaust products of any internal combustion engine are
toxic and can cause injury, or death if inhaled. All engine
applications, especially those within a confined area,
should be equipped with an exhaust system to discharge
gases to the outside atmosphere.

e DO NOT use exhaust gases to heat a compartment.

¢ Make sure that your exhaust system is free of leaks. En-
sure that exhaust manifolds are secure and are not
warped by bolts unevenly torqued.

Exhaust Gas Is Deadly!

Exhaust gases contain a poisonous gas that might cause un-
consciousness and death. It is an odorless and colorless gas
formed during combustion of hydrocarbon fuels. Symptoms of
carbon monoxide poisoning are:

e Dizziness e Vomiting
¢ Headache o Muscular Twitching
e Weakness and Sleepiness e Throbbing in Temples

If you experience any of these symptoms, get out into fresh air
immediately, shut down the unit and do not use untilit has been
inspected.

The best protection against carbon monoxide inhalation is
proper installation and regular, frequent inspections of the com-
plete exhaust system. lf you notice a change in the sound or ap-
pearance of exhaust system, shut the unit down immediately
and have it inspected and repaired at once by a competent me-
chanic.

Cooling System

¢ Coolants under pressure have a higher boiling point than
water. DO NOT open a radiator pressure cap when cool-
anttemperature is above 212 degrees F (100 degrees C)
or while engine is running.

Keep The Unit And Surrounding Area Clean
* Make sure that oily rags are not left on or near the engine.

e Remove all unnecessary grease and oil from the unit. Ac-
cumulated grease and oil can cause overheating and
subsequent engine damage and present a potential fire
hazard.
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EXHAUST GAS IS DEADLY!

Exhaust gases contain carbon monoxide, a poisonous gas that might cause
unconsciousness and death. It is an odorless and colorless gas formed during
combustion of hydrocarbon fuels. Symptoms of carbon monoxide poisoning

are.

e Dijzziness
o Headache
o Weakness and Sleepiness

e Vomiting
e Muscular Twitching
® Throbbing in Temples

If you experience any of these symptoms, get out into fresh air immediately,
shut down the unit and do not use until it has been inspected.

The best protection against carbon monoxide inhalation is proper installation
and regular, frequent inspections 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 and repaired at once by a competent
mechanic.

The engine exhaust from this product
contains chemicals known to the State
of California to cause cancer, birth
defects or other reproductive harm.




SPECIFICATIONS

MANUAL STARTING

ELECTRIC STARTING

SPECIFICATIONS JB Jc JB Jc

Dimension in Inches

Height 26-3/8 28-5/16 26 26

Width 17-7/8 19-1/2 18 20

Length 24-5/8 37-1/2 . 25 37
Weight 220 375 220 375
Number of Cylinders 2 4 2 4
Displacement {cu. in.) 60 120 60 120
Bore 3-1/4 3-1/4 3-1/4 3-1/4
Stroke 3-5/8 3-5/8 3-5/8 3-5/8
H.P. @ 2700 rpm 21.6 425 216 42.5
Compression Ratio {(Natural Gas Only 9:1 - SpecU& W) 6.5:1 6.5:1 6.5:1 6.5:1
Connecting Rod Bearings Tri-metal, Replaceable STD STD STD STD
Main Bearings are Steel-backed, Bronze Sleeve Type;

Replaceable Precision Inserts 2 3 2 3
Battery ignition b
**Breaker Points and Coil NA NA STD NA
**Distributor and Coil NA NA NA STD
Magneto
**Flywheel Type STD NA NA NA
Gear Driven NA STD NA NA
Battery Voltage 12 12 12 12
Combustion Air (CFM) @ 2700 rpm 48 96 48 96
1Cooling Air (CFM) @ 2700 rpm 850 1250 850 1250
Iniet Vent (sq. ft.) 7 12 7 12

*Outlet Vent (sq. in.) 80 160 80 160
Air Cleaner DRY DRY DRY DRY
Choke Manual Manual Manual Manual
Fuel Pump Lift (feet) 6 6 6 6
Qil Filter (Full Flow) STD STD STD STD .
***Qil Capacity, Refill (US Quarts) 3 6 3 6
Power Take-Off

Shaft Length (inches) 4 4 4 4

Shaft Diameter (inches) 1-3/4 1-3/4 1-3/4 1-3/4

Keyway Length 3 3 3 3

Keyway Width 3/8 3/8 3/8 3/8

Keyway Depth 3/16 3/16 3/16 3/16

* - Area when duct is used; without duct, make vent as large as possible.

** - NA means not available.
*** - Plus an additional 1/2 quart when replacing oil fiiter.

+ - For Vacu-Flo cooling: JB-610 CFM @ 1800 RPM, JC-1600 @ 1800 RPM




DIMENSIONS AND CLEARANCES

All clearances given at room temperature of 70°F.
All dimensions in inches unless otherwise specified.

CAMSHAFT Minimum  Maximum
Bearing Journal Diameter, Front.........cooiiiiin i 2.500 2.505
Bearing Journal Diameter, Rear .......c..iuiinieiiiii i, 1.1875 1.1880
Bearing Journal Diameter, Center (JC) .....coviviiienn i, 1.2580 1.2582
Bearing Clearance Limit ............ i i i .0012 .0037
End Play, Camshaft. ...t ittt e e .007 .039
Cam Tappet Hole Diameter (Priorto Spec P) .....c.oviiiiiiiiiiinnnnnn. .7505 .7515
Cam Tappet Hole Diameter (Begin Spec P) ...ttt .8755 .8765
Cam Tappet Diameter (Priorto Spec P).....ciiiiiiiii ittt iiiiinennanns 7475 .7480
Cam Tappet Diameter (Begin SpeCc P) .......ciiiiiiieiiiiiiiiiiiiinnnnn .8725 ..8730
CONNECTING RODS
Large Bearing Bore Diameter .......... ...ttt i, e 2.1871 2.1876
Small Bushing Bore Diameter ...... ...t iiiiiiiiiieeneeeennns 1.044 1.045
Distance, Center Large Bearing Bore to Small Bushing Bore............... 5.998 6.002
Clearance, Large Bearing to Crankshaft ............... ... cciiiiiiit .001 .003
Piston Pin Bushing Inside Diameter (bushing reamed) ..................... .9903 9906
CYLINDER
CylinderBore Honed Diameter. ... ..c.ccoiiiiiiiiiii it iiaiiieenaennnaannns 3.2495 3.2505
Maximum Allowable Taper ....... ..ottt iiiiiiereeeernn, 0.005
Maximum Allowable Out-of-Round ... ... ... ........................co.e. 0.002
CRANKSHAFT
Main Bearing Journal Diameter (JB)......c.coiiiiiniiiiiiiiiniiiennnnnns 2.2437 2.2445
Main Bearing Journal Diameter (JC) ... ..ottt iieeennn., 2.2427 2.2435
Crankshaft Main Bearing Clearance (JB)........covivriiiiiirninenrnneenn. .0014 .0052
Crankshaft Main Bearing Clearance (JC) .......ciiriiiiiiiie i, .0024 .0062
Connecting Rod Journal Diameter.......cocoiiiiiiiiniiniiierrerneenenaes 2.0600 2.0605
Connecting Rod Bearing Clearance ..........cciiiiiiiiiiiiiiiininnninnes .0010 .0033
End Play, Crankshaft ...... ..ottt ittt iiaeanees .010 .015
PISTON '
Piston Clearance to CylinderWall .......... ..ottt .0012 .0032
PISTON PIN
Length . . . 2.753 2.738
Diameter..... et ettt et eee et e et e e e aaaae e .9899 .9901
Piston Pin in Piston. ... .. oot ittt iiiiiisieoananenes Thumb Push Fit
Connecting Rod Bushing Clearance ..........covviivieriiniiineenens e .0002 .0007
PISTON RINGS
Ring Type

LI = 275 Compression

P2 2 T Compression

Brd . e e et e e Qil Control
T g o T = o B - | o .010 .020
VALVE INTAKE
Stem Diameter ... i e e e e e e .3405 3415
Clearance in GUIAE ... ...oii it i et e ettt cans .001 .003
Seat ANGIE ..t e e et e e .42°
VALVE, EXHAUST (Stellite Faced)
L30T T I 4 =Y (= .3405 3415
Clearance in GUIAE ..ottt ittt ettt taaa i eesnenaeaes .0030 .0050
LS T= - Y 3 Vo | £ G 45°



VALVE GUIDE

Length .. -
Outside Diameter. ... ..ottt e e e .4690 1 25{1%295
Cylinder Block Bore Diameter. ...t i .467 .468
Inside Diameter (after Reaming)
Exhaust ... ..o e EAP .344 .345
IR . o e e .342 -.343

VALVE SEATS (Stellite)
Valve Seat Bore (diameter)

1 L= 1.547 1.548

EXNaUSt . . e 1.361 1.362

Depth (from Cylinder Head Face)..........covivvniiiiiiniinnnennn.n. .433 439
Seat Outside Diameter

EXRaUSE . .o e 1.364 1.365

Intgke ............................................................... 1.550 1.551
Seat Width ... e 3/64 1/16
Seat ANgle .. e ' 45°
Available Oversizes .............. S e, .002, .005, .010, .025
VALVE SPRINGS
< =3 IR=Y e | o T 1-7/8
Length, Valve CloSed ... ..ottt ittt aneeass 1.528
Load, Valve CloSed .....ovuiiiiiieiet e iiiiiiie i iiiiiieaaaeaaas 45-49 Ibs.
Length, Valve Open . ...t it anan s 1.214
Load, Valve Open. ... ..ot e it e 83-93 Ibs.
Valve Stem to Guide (intake) ..........cooiiii i e e .0005 .0025
Valve Stem to Guide (exhaust) ... i e .0025 .0045
Valve Face and Seat ANgle ... ..ot i e i e 45°
Valve Spring Tension

Valve open — Priorto Spec P ... 83 Ibs. 93 Ibs.

SpecPandlater...... ..ottt 87.2 Ibs. 97.2 Ibs.
Valve closed — Priorto Spec P.......oo i 45 ibs. 49 Ibs.
SpecPand later...........oiiiiiiiiiii e 45 lbs. 49 Ibs.
Distributor Stem Diameter (JC).....cov it i e 1.061 1.062
Distributor Hole Diameter (JC) ... i aees 1.063 1.064
Tune-Up Specifications

Valve Clearance — Intake (cold - 10° to 45° ATC on power stroke)

PriortoSpec C............ R TR .010

Begin SPEC C o\ttt e e e *.012
.Valve Clearance — Exhaust (cold - 10° to 45° ATC on power stroke)

PHOr 10 SPEC Gttt e e e e e e .013

Begin SpeC C ..ot i e e e **.015
ONAN Ignition Breaker Point Gap .......cooviiiiiiiiiiiiiiiniancenanes .020
WICO Magneto Breaker Point Gap ........oooiiiiiiiiiiiiiiniinnaneeenn, .015
Distributor Breaker Point Gap (JC) .. .cv vttt ciie i .018-.022
Spark Plug Gap:

T | S .025

P .035
Start-Disconnect Switch Point Gap .........cooiii e 020
Ignition Timing Spark Advance - 25°BTC for gasoline,

35°BTC for natural gas, LPG, or combination gas/gasoline
Firing Order (JC) ...t i e i it 1-2-4-3

* - Exception: with natural gas fuel, intake is .013.
** - Exception: with natural gas fuel, exhaust is .020.



ASSEMBLY TORQUES AND SPECIALTOOLS

ASSEMBLY TORQUES

The assembly torques given here will assure proper
tightness without danger of stripping threads. If a
torque wrench is not available, be careful not to strip
threads. Use reasonable force only and a wrench of
normal length.

Specially designed place bolts do not require a
lockwasher or gasket. Check all studs, nuts and
screws often and tighten as needed to keep them from
working loose.

TORQUE SPECIFICATIONS (Ft. Lbs.)
Center Main Bolt (4 cylinder).............. 97-102
Connecting Rod Bolt ...................... 27-29
Cover-Rocker BoxX ..........covvviuinnnnn.. 8-10
CylinderHead Bolt ...............ccou..... 28-30
Exhaust Manifold Nuts.............. e 13-15**
Flywheel Mounting Screw.................. 65-70
Hub-to-Flywheel Screws (4 cylinder) ....... 17-21
Fuel Pump Mounting Screws ............... 15-20
GearCase COVer ....oovviiiiiiiiennn, 18-20
Intake Manifold............................ 13-15
Oil Base Mounting Screws ................. 45-50
Oil Filter .............cout. Hand Tight + 1/2 Turn
Oil Pump Mounting Screws ............. ~.. 15-20
Rear Bearing Plate......................... 40~45
Rocker Arm Nut ........................... 4-10*
Rocker Arm Stud ................... ol 35-40
Spark Plug ...t 25-30

* - This torque is from friction between the threads only and locks
the nuts in place. The rocker arm nuts are for adjusting valve
lash.

't - Tigien nuis eveniy to avoid maniiola damage.

» RECESS
A/UNDER HEAD

PLACE BOLTS

SPECIAL TOOLS

These tools are available from ONAN to aid service and
repair work.

Driver,Valve Seat ........................ 420-0270
QOil Seal Guide and Driver ................. 420-0456
Valve SeatRemover..........c.covvuun.n. 420-0311
Replacement Blades for 420-0272 ......... 420-0274
Crankshaft Gear Pulling Ring ............. 420-0248
Driver, Center Camshaft Bearing (JC only) .. 420-0254
Driver, Combination Mainand Cam .."...... 420-0326
Reamer,Ridge..........ccovveviienneae, 420-0260
Valve Guide Remover and Driver .......... 420-0300

OPTIONAL EQUIPMENT

1. Solenoid Shift Starting Motor — 12 volt or 24-32
volt; less solenoid switch.

2. Auto-Cycle Starting Motor — 12 volt DC or 120
volt AC; 18 to 1 gear reduction; gear train
lubricated by crankcase oil; one-way, sprag-type
engaging clutch.

3. Flywheel Alternator — For battery charging;
integral; no brushes or commutator; two step
regulator; maximum charge rate at 2400 rpm; 14.5
amperes into 70 AH discharged battery.

4. L.ow Oil Pressure Cut-Off — Shuts down plant if
oil pressure fails. Crankcase oil level must be
checked regularly.

5. Two-Speed Governor — Two springs for low- and
high-speed control of engine.

6. Gas-Gasoline Carburetor — One carburetor with
gasoline and gaseous fuel provisions. Available
as a factory modification or as a field conversion
kit.



INSTALLATION

GENERAL

The initial installation is very important. Plan it
carefully to ensure maximum operating efficiency.
Use this manual as a general guide. Recommen-
dations are based on extensive tests under favorable
operating conditions. Conform to local, state or
federal codes regulating the installation and opera-
tion of internal combustion engines.

LOCATION

Engine location is determined chiefly by the intended
application. Provide adequate access for service and
repair. Protect the engine from adverse weather.
Consider location of related systems, such as fuel,
exhaust and ventilation.

MOUNTING

Secure the engine to a rigid, level foundation. See
Figures 1 and 2 for typical installations. Foundations
must be sturdy enough to withstand distortion and to
retain alignment with related equipment.

If necessary to exceed 23 degree tilt angle, consult
factory for maximum allowable angle. Compensate
for any tilt when checking crankcase oil.

VENTILATION

Provide sufficient fresh air intake and exhaust ventila-
tion to support combustion and cool the engine and
generator. Avoid recirculation of ventilating air to
prevent engine overheating. See Specifications for air
flow requirements and vent sizes.

Locate vents so the flow of air from the inlet to the
outlet passes over the engine. The outlet should be
slightly higher than the inlet. Allow for heat produced
by related equipment. See Figures 1 and 2.

An optional air shutter may be used at the outlet vent
to control engine temperature by regulating air flow.
Air shutters also prevent the backflow of cold air
during engine shut-down.

When air ducts are used between the engine and
outlet vent, use a section of canvas to restrict
vibration, as shown in Figure 2.

EXHAUST

WARNING Exhaust gas is poisonous. Pipe exhaust gases

P outside. Exhaust pipes must not terminate
near ventilation system inlet vents.

1. Avoid sharp bends.
2. Use sweeping, long-radius elbows.

3. Use a section of seamless, flexible tubing
between the engine and any rigid piping to isolate
vibration. '

4. Increase pipes one size for each additional 10-
foot span.

5. Protect walls and partitions through which ex-
haust pipes pass with a metal thimble, Figure 2.

Install a suitable muffler, preferably as close to the
engine as possible. Pitch exhaust pipes downward, or
provide a condensation trap at the point where a rise
in the exhaust system begins.

Some installations may require unusually
long exhaust pipes and/or numerous elbows.
A poor exhaust system will increase back pressure at the engine,

and can cause low engine power with reduced efficiency,
overheating and eventual damage.

To check exhaust back pressure, install a tee or
adapter in exhaust line next to the manifold. Connect
a manometer or pressure gauge to the adapter. If
there is a condensation trap next to the manifold, this
fitting can be used for connecting the manometer.
Permissible maximum back pressure is 27" water
column (2" mercury) at full load for all models. Atno-
load, maximum limit is 5.1"” water column (3/8"
mercury) for the two-cylinder and 4.7" water column
(1/3" mercury) for the four-cylinder engine. Check at
full load for the best measurement. If the reading is
higher than maximum limit, the exhaust system
should be disassembled and cleaned or altered to
reduce back pressure.

GASOLINE FUEL

Locate separate fuel tanks no lower than six feet
below the engine fuel pump. Auxiliary fuel pumpsare
available to provide an additional six-foot lift.

WARNING I To prevent fuel loss and fire hazards due to
leaks from line breaks, avoid gravity feed of

fuel to the engine from tanks not mounted on the engine.

When sharing a fuel tank, do not connectlines
at a point above the fuel supply level to
prevent starving the engine.

Install the fuel supply line from the tank to the 1/8"
pipe inlet in the fuel pump. Use an approved flexible
fuel line at the fuel pump to absorb vibration.

Fuel supply line must be leaktight. Install a shut-off
valve at the fuel tank for service convenience. Run a
vent pipe from the fuel tank to the outside of the
compartmentto remove gasoline fumes to the outside
atmosphere.
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GASEOUS FUEL

Check with your supplier for local regulations cover-
ing the use and handling of gaseous fuel supplies and
equipment. Seal gas line connections with shellac or
some other compound approved for use in gaseous
fuel systems. Thread-sealing compounds with a lead
base are not satisfactory. Engines with electric con-
trc;ls may require a solenoid primer and a shut-off
valve.

Install a manual shut-off valve as the first component
in the supply line. Install a “dry gas” filter and fuel
solenoid valve if recommended by your gas supplier
or local code. Install the demand-type regulatot
according to the instructions supplied. Use shortest
- possible hose between the regulator and carburetor
for best starting. See Figure 3.

CARBURETOR

GAS REGULATOR

P TO CONTROL TERM |
IPE (GROUND)

TO CONTROL TERM. 4
(PARALLEL WITH
IGNITION COIL)
DRY FUEL FILTER

1

A3
15)'!'}!{0 —

GAS SOLENOID VALVE

FIGURE 3. GASEOUS FUEL SYSTEM

OIL DRAIN EXTENSION

For service convenience, install an oil drain extension
in the 1/2 inch pipe-tapped oil drain hole in the oil
base. Use standard 1/2 inch pipe and fittings.

BATTERY

Mount the battery on a wooden or metal rack near the
engine. Air circulation around the battery is essential.
Use battery cables of proper length to limit voltage
drop. Coat connections on the battery with vaseline
or grease 1o prevent corrosion.

BATTERY CONNECTIONS

On engine with flywheel alternator, ground the
negative terminal of the batteries to the engine.

Failure to ground the baltery negative ter-
minal will resultin destruction of the selenium

rectifiers.

Connection of battery positive terminals depends on
the type of starting motor used for cranking, as
follows:

1. Bendix (standard on cranking models): Connect
positive from a suitable source of DC to start
switch. Connect negative to a good ground on
engine.

2. Solenoid Shift (optional on cranking models):
Connect positive from a suitable DC source to B+
terminal on start solenoid. Connect negative to a
good ground on engine.

3. Auto-cycle (optional on cranking models): 12 volt
DC and 120 volt AC starters have 2 wire connec-
tions through a sensing device for automatic
starting.



OPERATION

PRE-STARTING

Preparations for the initial and each additional star-
ting operation should include careful checks of the
oil, fuel, cooling, and electrical systems. The cylinder
air housing door should be closed with all air shrouds
in place.

Before generator set is put in operation, check ail
components for mechanical security. If an abnormal
condition, defective part, or operating difficulty is
detected, repair or service as required. The generator
set should be kept free of dust, dirt, and spilled oil or
fuel. Be sure proper operating procedure is followed.

CRANKCASE OIL

Use a heavy duty detergent oil that meets the API
(American Petroleum Institute) service designations
MS, MS/DG, SE or SE/CC. Oil should be labeled as
having passed the MS Sequence Tests (also known as
the ASTMG-IV Sequence Tests) and the MIL-L-2104B
Tests. Recommended SAE oil numbers for expected
ambient temperatures are as follows:

30°F to 90°F SAE 30
0°F to 30°F SAE 10W_
Below 0°F SAE 5W (5W-30 if

5W is not available)

Do not use service DS oil. Do not mix brands nor
grades. Refer to Maintenance section for
recommended oil changes.

RECOMMENDED GASOLINE

Use clean, fresh regular grade, automotive gasoline.
For new engines, most satisfactory results are ob-
tained 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.

To preventhazardous gasoline spillage, never

fill the tank when the engine is running and
leave some fuel expansion space. Observe safety precautions when
handling gasoline.

INITIAL START

Check the engine to make sure it has been filled with
oitand fuel. Cylinder air housing door must be closed.

If engine fails to start at first attempt, rust inhibitor oil
used at the factory may have fouled the spark plugs—

| WARNING

remove, clean in solvent, dry thoroughly and install.
Heavy exhaust smoke when the engine is first started
is normal and is caused by the inhibitor oil.

Use extreme caution when cleaning with
petroleum-base cieansers due to fire hazard.

STARTING

1. Push srarr-stop switch to start position.

2. Release the switch after engine starts and reaches
speed.

3. Oil pressure gauge should read at least 20 psi
(pressure relief is not adjustable).’

If the unit control has a reset button, push it to reset
only after a shutdown resulting from oil pressure
failure occurs. Find the cause before restarting the
engine. On early sets, reset or temporarily switch to
manual to start after oil filter change.

Leave elec start-hand crank switch at elec start position.
This avoids battery discharge. Exception: While
emergency hand-cranking, swiich to manual start
position, then return switch to elec start position after
starting. (Older models with manual start only.)

If a false start occurs with a starter motor equipped
set, make sure the centrifugal switch closes during
speed build-up.

Extremes in starting temperatures may require a
slightelectric choke adjustment. If engine fails to start
quickly, rest engine several seconds before
successive cranking attempts to allow choke to cool
and close.

STARTING SEQUENCE

The starting and stopping (Figure 4) sequence shows
the manual, mechanical, and electrical events re- .
quired for satisfactory start, run, and stop cycles.

ELECTRIC CRANKING

Turn ignition switch on.

Set hand choke as required by temperature.
Engage START switch.

Release START switch when engine starts.

See that oil pressure is at least 20 psi (not
adjustable).

6. Readjust manual choke as engine warms up.

Do not apply overvoltage to the starting

circuit at any time. If it becomes necessary to
use an additional source of power to start the set — use a 12 volt
battery connected in parallel.

AL
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MANUAL CRANKING (Older Models)

1. Prime carburetor. Make certain priming lever is
down when finished.
Set hand choke as required by temperature.
Engage crank with crank dog.
Position crank handle at 7 o’clock.
Pull crank with hard, steady pull to 12 o’clock.
See that oil pressure is at least 20 psi.
Readjust choke as engine warms up.

Noohsop

ENGINE SHUT-DOWN

Disconnect as much load as practical from the engine
before shut-down. Stop engines having momentary-
contact Stop switches by holding switch to Stop
position until engine stops completely. Releasing
switch before engine is fully stopped will allow engine
to continue to run.

APPLYING THE LOAD

Apply the load for new and reconditioned engines in
four steps. Wait 30 minutes between each step.
Maximum end thrust on the main bearings should not
exceed 1000 pounds.

INSPECTION

Check for alignment of engine and load. Misalign-
ment will cause excessive vibration and bearing wear.
Make a visual inspection of the entire installation.
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OPERATION WITH GAS-GASO CAR-
BURETORS

Gas-gaso carburetors installed at the factory are
adjusted with 1000 BTU natural gas. Readjust the
carburetor when using gas of a different BTU rating.
Readjust the carburetor when operating above 2500
feet for best fuel/air mixture. Derate engine power 4
percent for each 1000 foot increase in altitude above
1000 feet from sea level. Make necessary adjustments
only after checking engine performance.

CHANGING TO GASOLINE

Use the following procedure to change from gas to
gasoline:

1. Close gas supply shut-off valve.

2. Open gasoline supply shut-off valve.
3. Unlock optional electric choke.

4. Start engine; follow normal procedure.

CHANGING TO GAS

Use the following procedure to change from gasoline
to gas:

1. Close gasoline supply shut-off valve.

2. Open gas supply shut-off valve (on the initial start
only, operate the primer to force air from theline).

3. Open manual choke (optional electric choke held
open by lock wire inserted through hole in choke
shaft). Choking not required. Starting at low
temperatures may be aided by pressing priming
button on Algas regulator.

4. Start engine; follow normal procedure.

HIGH TEMPERATURES

1. See that nothing obstructs air flow to and from -
engine.

2. Keep cooling fins clean. See that air housings are
properly installed and undamaged.

3. Keep ignition timing properly adjusted.
4. Be sure fuel-air mixture gives best operation.

LOW TEMPERATURES

1. Use proper SAE No. oil for temperature con-
ditions. Change oil only when warm from run-
ning. If an unexpected temperature drop occurs,
move engine to a warm location, or apply
flameless heat directly to crankcase until oil flows
freely.

2. Use fresh, regular (not “premium” type) gasoline.
Protect against moisture condensation. Below
0°F, open carburetor main jet one additional turn.

3. Keep breaker points and spark plugs clean and
properly adjusted. Keep batteries in a well-
charged condition.

4. Partially restrict flow of cooling air. However, use
care to avoid overheating.



DUST AND DIRT
1. Keep engine clean. Do not allow cooling fins to
become coated or obstructed with debris.
2. Service air cleaner as frequently as necessary.
3. Change crankcase oil every 100 operating hours.

4. Keep oil and gasoline supplies in dust-tight
containers.

5. Keep governor linkage connections clean.

HIGH ALTITUDE

For operation at altitudes of 2500 feet or more, close
the carburetor main jet adjustment slightly to main-
tain proper air-to-fuel ratio. Refer to the Adjustments
section. Maximum power will be reduced about 4
percent for each 1000 feet increase in altitude.

PROTECTION FOR EXTENDED OUT-OF-
SERVICE PERIOD

Protect an engine that is to be out-of-service formore
than 30 days as follows:

1. Run engine until thoroughly warmed up.

2. Turn off fuel supply and run until engine stops
from lack of fuel.

3. Drain oil from oil base while still warm. Attach a
warning to refill before operation.

4. Remove each spark plug. Pour one ounce (two
tablespoons) of rust inhibitor (or SAE #50) oil into
cylinder. Crank engine over a few times. Leave at
top center position. Reinstall each spark plug.

5. Service air cleaner.

6. Lubricate governor linkage. Protect against dust,
etc. by wrapping with a clean cloth.

7. Plug exhaust outlet to prevent entrance of
moisture or dirt. '

8. Wipe entire unit clean. Coat parts likely to rust
with a light film of grease or oil.

9. Provide a suitable cover for entire unit.

. Disconnect battery and follow standard battery
storage procedure.
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Discharged batteries are subject to severe

damage if exposed to freezing temperatures.

Store all batteries in a fully charged condition and maintain charge
during storage.

RETURNING THE SET TO OPERATION

1. CHECK SERVICE IDENTIFICATION TAGS to
properly service the set.

2. Uncover and remove all storage seals from unit.
Remove any dust, dirt, or foreign matter.

3. CHECK fuel supply tanks for moisture ac-
cumulations (drain tanks if necessary). CHECK
lubricating oil for moisture or contamination
(drain if necessary). CHECK fuel line connec-
tions, all wiring connections, and exhaust line
connections.

4. Service air cleaner (if used). Bleed fuel system (if
moisture or contamination are found in fuel,
replace filters and clean fuel pump sediment
bowl).

5. Check tag on oil base and verify that oil viscosity
is still correct for existing ambient temperature.

6. Clean and check battery. Measure specific gravity
(1.260 at 25° C (77°F) and verify level io be at split
ring. If specific gravity is low, charge until correct
value is obtained. Iflevel is low, add distilled water
and charge until specific gravity is correct. DO
NOT OVERCHARGE.

Do not smoke while servicing batteries.

WARNINE;_] Explosive gases are emgted from

batteries in operation. Ignition of these gases can cause
severe personal injury.

7. Check entire unit for fuel or oil leaks. Correct
leakage as required.

8. Install fully charged batteries.

9. Start set in normal method. Check while running
set for leaks, correct voltage output, proper
cooling.

After engine has started, excessive blue smoke will be exhausted
and the engine will run rough until the rust inhibitor or oil has
burned away.



TROUBLESHOOTING GUIDE

GASOLINE ENGINE
TROUBLESHOOTING
GUIDE.

CAUSE

L.oose or Corroded Battery Connection

Low or Discharged Battery

Faulty Starter

Fauity Start Solenoid

Ignition Timing Wrong

Wrong Spark Plug Gap

Worn Points or Improper Gap Setting

Bad Ignition Coil or Condenser

Faulty Spark Plug Wires

QOut of Fuel - Check

® eole o] ol Lean Fuel Mixture - Readjust
e [J [ [ Rich Fuel Mixture or Choke Stuck
° [ [ Engine Flooded
° ® ® ® ® Poor Quality Fuel
[ oo (] Dirty Carburetor
ole|e [] [ [ [ [ Dirty Air Cleaner
bl ® Dirty Fuel Filter
ele [ ] Defective Fuel Pump

[ [ ] [ ] Wrong Valve Clearance

o L L Ld Broken Valve Spring
ole [4 [J [ Valve or Valve Seal Leaking
| [ [ Piston Rings Worn or Broken

Wrong Bearing Clearance

Poor Air Circulation

Dirty or Oily Cooling Fins

Blown Head Gasket

Insufficient Coolant

o 'y Faulty Thermostat

L4 ® Worn Water Pump or Pump Seal
® Water Passages Restricted

d Defective Gaskets

Biown Head Ga

Defective Qil Gauge

Relief Valve Stuck

[ ° ° [ [ Faulty Oil Pump
[ [ [ [J [J Dirty Oil or Filter
o P [ ] 0 [ Qil Too Light or Diluted
o L4 [J ojele (] Qil Level Low
° QOil Too Heavy,
ol [ Dirty C Breath

kca

Valve

Linkage Qut of Adjustment

Linkage Worn or Disconnected

Governor Spring Sensitivity Too Great

Linkage Binding




SERVICE AND MAINTENANCE

The following maintenance is recommended to keep the engine in
good condition. Neglect of routine service may result in failure of
the engine at a time when itis urgently needed. The chartis based
on units operating under favorable conditions, with proper.installa-

tion, recommended fuel and oil, normal load, etc. See Table 1.

SERVICE NOTES

These supplement the Periodic Service Chart.

A. Inspect for leaks, loose connections, etc. Keep

Engine Clean.

B. FUEL SUPPLY. Check supply to avoid running
out of fuel. Never fill tank while engineis running.
Use clean, fresh “regular”’ grade gasoline. Never

fill completely; allow some space for expansion.

C. OIL. LEVEL. Keep level to F (full) mark on
indicator, Figure 5. When adding, use same brand
and type as in crankcase.

D. GOVERNOR LINKAGE. Plastic-type joints re-
quire cleaning only. On metal-type joint, use
lubricating graphite on ball joint, Figure 6, and
link-to-throttle. If graphite is not available, use a
light machine oil, Figure 6.

E. AIR CLEANER. See Figure 7.
1. Foam type—Wash element in suitable solvent

or diesel fuel every 200 hcurs. Saturate with
engine oil and squeeze as dry as possible.

2. Oil Bath—Clean cup and refill to indicated
level with same grade of oil as used in

crankcase.
TABLE 1. PERIODIC SERVICE CHART
AFTER EACH CYCLE OF INDICATED HOURS | ggg SERVICE
SERVICE THESE ITEMS 8 100 200 500 1000 5000 NOTES
Inspect Engine Generally x A
Check Fuel Supply X B
Check Qil Level X C
Lubricate Governor Linkage x* D
Service Air Cleaner Oil Bath x* E
Service Air Cleaner Foam Type x* E
Change Crankcase Qil + X F
Clean Crankcase Breather X G
Clean and Adjust Spark Plugs X H
Check Breaker Points X |
Check Battery Electrolyte Level X J
Empty Fuel Sediment Bowl X K
Check Vaive Clearance £ X M
Replace Qil Filter T X L
Clean Carburetor X M
Clean Rocker Box Qil Line Holes M
Clean Combustion Chamber M
Grind Valves X M
Complete Reconditioning X M

* - Service more often under’extreme dust conditions.

+ ~ See service note F.

£ - Tighten head bolts and adjust valve clearance after first 50 hours

on a new or overhauled engine.
¥ - See service note L.
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** - With engine running, visually and audibly check for
fuel and exhaust leaks which are a potential hazard.
See Note N.




ALWAYS REPLACE CAP
N\TIGHTLY, OR OIL LEAKAGE
MAY OCCUR.

CAP AND OIL LEVEL
INDICATOR

KEEP
CRANKCASE
OIL AT

FULL-AZ
L/ —this LEVEL

* NEVER
Low OPERATE ENGINE
| WITH OIL BELOW
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OIL FILL
TUBE
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FIGURE 5. OIL LEVEL

CLEAN
BALL JOINT

LUBRICATE

FIGURE 6. GOVERNOR LINKAGE
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. BREAKER POINTS.

AFTER WASHING ELEMENT IN
SOLVENT DIP IN ENGINE OIL AND
SQUEEZE AS DRY AS POSSIBLE.

FIGURE 7. AIR CLEANER ELEMENT

F. CRANKCASE OIL. Change oil only when warm

after operating. If oil is too cold to flow, do not
start engine. Move to a warm location or apply
flameless heat externally until oil flows freely. Oil
Filter is a full-flow type.

Change oil every 100 operating hours when
operated in extremely low temperatures, under
extreme dust or dirt conditions, when using
highly leaded gasoline, or running for short
periods of time.

. BREATHER VALVE. The breather valve maintains

a partial vacuum in crankcase. If faulty, install a
new valve. Lift off rubber breather cap, Figure 8.
Carefully pry valve from cap, or squeeze top of
cap to release valve from rubber cap. Wash this
fabric flapper-type check valve in fuel. Dry and
reinstall with perforated disc toward engine. A
flapper valve is not used on JC engines.

. SPARK PLUGS. Remove spark plugs. Clean and

adjust electrode gap. See Dimensions and
Clearances. |f engine runs rough or if plug fails to
pass a standard test, install new spark plugs.

Refer to Tune-up
Specifications for correct gap. Replace burned or
faulty points. If only slightly burned, dress
smooth with file or fine stone. Measure gap with
thickness gauge.

Ignition breaker points must be correctly gapped.
Crank engine to fully open breaker points (1/4
turn past top center for JB). Loosen and move
stationary contact to set correct gap. Retighten
and recheck gap.

Ignition points should break contact just as
timing mark aligns with degree of spark advance



JB SERIES, PRIOR TO SPEC. S AND
ALL. MODELS PRICR TOSPEC T

NOTE: FLAPPER VALVE IS NOT USED
ON JC SERIES. JC SERIES USE PCV
VALVE BEGINNING SPEC T.

BREATHER TUBE
CAP

FLAPPER

VALVE
ASSEMBLY TUBE FROM
CLEANER

BREATHER
\® TUBE BAFFLE

A252

CRANKCASE BREATHER

Remove breather cap. Remove valve from
cap. Wash valve in solvent. Dry and install
with perforated disc toward engine, If
faulty, install new valve.

BREATHER HOSE
INSULATOR

CAP AND

HO
VALVE SE CcLAMP

CLAMP
“O" RING

INSULATOR
SCREEN

CRANKCASE
BREATHER

(BEGIN SPEC.S)

Remove hose clamp,breather hose,breather cap clamp
and insulator halves to release breather cap and valve
assembly. Wash cap and valveassembly and the baffle
in suitable solvent and reinstall.

FIGURE 8. BREATHER VALVES

specified in Tune-up Specifications. Replace con-
denser if spark is weak or if points burn readily.
. BATTERY. Check charge condition. Check elec-
trolyte level. Add distilled water to keep elec-
trolyte at its proper level. in freezing weather, run
engine immediately after adding water. Keep
battery connections tight and clean.

. FUEL SEDIMENT. Empty carburetor and fuel
filter (strainer) bowls of any accumulated sedi-
ment. Clean filter screen thoroughly. Reassemble
and check for leaks.

. OIL FILTER. The oil filter is a full-flow type (all oil
is filtered enroute to bearings). A by-pass permits
unfiltered oil to reach bearings if filter becomes
clogged. Place adrip pan below filter. Unscrew oil
filter counterclockwise, using both hands or a
filter wrench (box-end or strap-type). Clean filter
mounting area. Lubricate filter gasket with engine
oil. Turn new filter on hand tight, then 1/2 turn
further, using a filter wrench. Do not overtighten.
Change oil filter more often if oil becomes too
dirty to read dipstick markings. This can happen
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under extreme dust conditions or in -freezing
temperatures. When adding new oil to crankcase,
allow an additional 1/2 quart for oil fiiter.

. MAJOR ENGINE SERVICE. Remove carbon and

lead deposits from combustion chamber, valves,
etc. as often as experience dictates, depending on
operating conditions. Adjust valve clearances
when cold. Flush rocker box cover oil line in
solvent and clean small holes using fine wire (do
not enlarge holes). Clean entire engine to ensure
efficient cooling and operation. Perform other
services as inspection or operation shows
necessary.

. EXHAUST SYSTEM. Make regular inspections of

the exhaust system throughout the entire life of
the engine. Locate leaks in muffler and piping

while the engine is operating.
WARI-\!_ING Leaky exhaust systems emit noxious
carbon monoxide fumes which are a

potential health hazard in enclosed areas.



COOLING SYSTEM

JB and JC engines use a pressure-air cooling system.
Bfades on the engine flywheel draw air into the front
of the engine housing and force it past the cylinders
and out the right side of the engine. The engine air
outlet may use an air duct and an optional shutter
assembly. Figure 9 shows the air tlow through the
engine housing.

MAINTENANCE

Clean the engine cooling area (fins on cylinder block
and cylinder heads) at regular intervals, normally
every 1000 hours, but more often under dirty
operating conditions.

OVERHEATING

The first signs of overheating are usually indicated by
dark exhaust smoke, loss of engine power, and a
speed loss. If possible, the engine should be stopped
at the first sign of speed or power loss before the
engine seizes.

The most probable causes of overheating are dirty
cooling surfaces, operating without the engine air
housing, poor air circulation, improper lubrication
and/or engine overload.

FIGURE 9.

BLOWER WHEEL
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The air housing, including the door, must be

on when operating the engine. Overheating

and permanent damage can result from as little as one minute of
full-load operation without it.

The most common installation problems leading to
overheating are:

1. Installation with duct size too small for sufficient
air flow.

2. Installation in a smali room with no ducts and
insufficient air ventilation.

3. Air inlet and outlet ducts positioned so air outlet
feeds back to the inlet.

AIR SHUTTER (Optional)

The shutter assembly mounts on the engine airoutlet
on the right side of the cylinder shroud (Figure 10). A
thermostatic element (Figure 11) controls the shutter
closing, which limits air flow when the engine is cold.
When the air temperature reaches 120°F the element
plunger begins to move outward, opening the
shutters. The shutters are completely open by 140°F.

On early models, a high temperature cut-off switch mounts on the
air shutter assembly.

BLOWER
HOUSING

PRESSURE AIR COOLING SYSTEM



AIR DUCT
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BLOWER HOUSING

FIGURE 10. OPTIONAL AIR SHUTTER

The shutter opening temperature isn’t adjustable. The
power element plunger must contact the shutter roll
pin at room temperature. To adjust, loosen the power
element mounting screws and slide the assembly
until it touches the roll pin with the shutter closed
(Figure 11).

VERNATHERM BRACKET
| ADJUSTING AND MOUNTING
SCREWS IN SLOTTED HOLES.

AN ACTUATING
EARLY
MODELS ARM SHAFT
' SHUTTER

. ACTUATING

7
s ROD
~

SHUTTERS =

h

A720

RETURN
SPRING

ADJUST THE VERNATHERM
POWER ELEMENT TO REST
ON THE ROLL PIN WITH
SHUTTER CLOSED AT AMBIENT
TEMPERATURE

FIGURE 11.
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REPAIR

If the shutter won'topen, check the power element for
defects or binding of the plunger. Check the shutter
for binding against the housing.

To test the power element, remove it from the
assembly and apply heat. When the element reaches
about 120°F, the plunger should start to move out.
Total movement should be at least 13/64-inch.

If the shutter won’t close, check for a weak return
spring, binding in the nylon bearings, or dirt in the
power element plunger. If the nylon bearings are
worn or cause binding, replace them. Remove the
shutters and pull out the actuating arm (stub) shafts.
Push out the old bearings and push in new bearings
from the inside of the shutter housing. The larger
bearing surface acts as a spacer bushing and mustbe
on the inside of the housing.

UPPER SHUTTER
ACTUATING ROD

SHUTTERS

e

VERNATHERM
POWER ELEMENT

LOWER SHUTTER
ACTUATING ROD

ADJUST THE VERNATHERM
POWER ELEMENT TO REST
ON THE ROLL PIN WITH
SHUTTER CLOSED AT
AMBIENT TEMPERATURE

ADJUSTING AND MOUNTING

VERNATHERM BRACKET
( SCREWS IN SLOTTED HOLES

A916 ! l

AIR SHUTTER ADJUSTMENTS



FUEL SYSTEM

Standard JB and JC engines use a gasoline-
carbureted fuel system to deliver a mixture of fuel and
air to the combustion chamber. The system draws
fuel from a tank, delivers it through a filter and fuel
pump (Figure 12),to the carburetor float chamber. Air
passing through the carburetor venturi draws fuel
from the float chamber.

CARBURETOR
(Air cleaner
Removed)
1 Y
| (B X
(s 72 7> CRANKCASE
7 / BREATHER
X TUBE
v THERMO-MAGNETIC
%) & FuEL LINE  CHOKE
FUEL PUMP
FUEL
INLET .
ALY SR FUEL PUMP
Q‘ W J PRIMING LEVER
Voor | B Z \
A e H o
—Z
| —~

A

#— FUEL FILTER

FIGURE 12. GASOLINE FUEL SYSTEM

CARBURETOR

GAS
REGULATOR

PIPE
SUPPORT

TO CONTROL
/— TERM. |

TO CONTROL
TERM. 4

TO STARTER &
SOLENOID

TO GROUND
ON ENGINE

MANUAL SHUT-OFF=
GAS SOLENOID VALVE

HOSE

Options: A combination gasoline-gaseous fuel car-
buretor or straight gaseous fuel carburetors are
available for use with gaseous fuels. A gaseous fuel
system uses a fuel regulator (Figure 13)to control the
flow of gas from the lines to the carburetor. At the
carburetor, the gaseous fuel is mixed with the in-
coming air.

All fuel system components are described in the
following paragraphs. Select the components that
apply to your engine.

FUELS

Use regular grade gasoline. Premium fuels contain
more Tetra Ethyl lead than regular; the lead quantity
also varies between fuel brands. In constant-speed
operation, the buildup of deposits in the combustion
chambers is proportional to the amount of lead in the
gasoline.

Excessive lead causes more deposits and more
frequent head removal for cleaning. Engines then
require frequent combustion chamber cleaning.

If fuel is stored for any greatiength of time, it oxidizes,
forms gums and becomes stale. ONAN recommends
changing fuel as often as every season to ensure fresh
fuel, especially where there is a great change in
weather between seasons.

MAINTENANCE

On gasoline fuel systems, periodic maintenance
consists of cleaning the fuel strainer, cleaning or
replacing the air cleaner, carburetor adjustment and
complete carburetor cleaning.

GAS
REGULATOR

TO CONTROL TERM.!
TO CONTROL TERM. 4

DRY FUEL FILTER

GAS SOLENOID VALVE

NEW SYSTEM

FIGURE 13. GASEOUS FUEL CARBURETION SYSTEMS
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FILTER
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FIGURE 14. FUEL STRAINER CLEANING

To clean the fuel strainer, remove the fuel sediment
bowl and the screen (Figure 14) and thoroughly wash
the screen. At the same time, remove and clean
carburetor float bowl. Assemble and check for leaks.

On gaseous fuel systems, periodic service should
include cleaning or replacing the air cleaner, car-
buretor adjustment, inspection of hoses, etc. and
- cleaning the optional dry fuel filter.

FIGURE 16. TESTING FUEL PUMP PRESSURE

Fuel Pump (Gasoline Fuel System)

The fuel pump (Figure 15) is located on the left side of
the engine. If fuel doesn’t reach the carburetor, make
the following checks:

1. Check fuel tank and see that shut-off valve is
open.

2. Remove fuel line from pump outlet and crank
engine over several times. On manual models,
operate priming lever instead of cranking engine.
Fuel should spurt out of pump. If not, remove
pump for repair or replacement.

Testing: Perform these tests before removing the
pump from the engine. If the fuel pump delivers fuel,
test it with a pressure gauge or manometer.

1. Disconnect pump outlet line and install the
pressure gauge (Figure 16).

2. Test valves and diaphragm by operating priming
lever a few times. The pressure shouldn’t drop off
rapidly after priming has stopped.

3. Run engine at governed speed on fuel remaining

VALVE AND CAGE
ASSEMBLIES

FILTER
ELEMENT

ROCKER o e A . Y
ARM -
SPRING

COVER

DIAPHRAGM

DIAPHRAGM
SPRING

ROCKER

RM LINK
PRIMING A PRIMARY
LEVER FILTER

A687 BOWL.

FIGURE 15. FUEL PUMP
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in carburetor and measure fuel pump pressure
developed. Pressure shouid be between 2 and 3
psi with gauge held 16 inches above fuel pump.

A low pressure reading indicates extreme wearinone
part or scme wear in all parts; overhaul or replace the
pump. |f the reading is above maximum, the
diaphragm is probably too tight or the diaphragm
spring too strong. This can also be caused by fuel
seeping under the diaphragm retainer nut and
between the diaphragm layers, causing a bulge in the
diaphragm. Overhaul the pump and replace the
defective parts.

Low pressure with little or no pressure leak after
pumping stops indicates a weak or broken spring or
worn linkage, and in most cases the pump should be
replaced.

Removal and Disassembly:

1. Remove pump inlet and outlet (Figure 16).
Remove two capscrews holding pump to engine
and lift it off.

2. Notch pump cover and body with a file for
assembly in same relative position, and remove
six screws holding them together.

3. Tap body with a screwdriver to separate two
parts. Don’t pry them apart; this may damage
diaphragm.

4. Lift out diaphragm assembly and diaphragm
spring.

Repair: Fuel pump failure is usually due to a leaking
diaphragm, valve or valve gasket. A kit is availabie for
replacement of these parts. Because the extent of
wear cannoteasily be detected, replace all parts in the
kit. If the diaphragm is broken or leaks, check for
diluted crankcase oil. Occasionally, failure is due toa
broken or weak spring, or wear in the linkage. In this
case, install a new pump.

Assembly:

1. Before installing a new diaphragm, soak it in fuel.
Insert diaphragm spring and soaked diaphragm
into pump body.

2. Compress rocker spring and install between body
and rocker arm.

3. Assemble cover to body with notch marks lined
up. Install the screws but don’t tighten. Push the
rocker arm in full stroke and hold in this position
to flex diaphragm.

The diaphragm must be flexed, or it will deliver too much fuel
pressure.

4. Tighten cover screws alternately and securely,
then release rocker arm.

5. Install pump on the engine and repeat pressure
test.
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Choke (Gasoline Fuel System)

Electric-starting engines use an automatic electric
choke (Figure 12); manual-starting engines use a
hand choke (Figure 17). An electric element controls
the automatic electric choke. Before the engine
starts, the choke is partially closed. When the engine
starts, the charging generator supplies current to the
heating element which heats the bimetal coii, opening
the choke.

TO MANUAL
CHOKE CONTROL.
KNOB ON OUTSIDE

FIGURE 17. HAND CHOKE FOR MANUAL STARTING
ENGINES

Operation and Adjustment, Thermo-Magnetic
Choke: This choke uses a strip heating element and a
heat-sensitive bimetal spring to control the choke
position. A solenoid, actuated during engine crank-
ing, closes the choke all or part way, depending on
ambient temperature.

The bimetal is calibrated to position the choke to the
proper opening under any ambient condition. The
choke is adjusted at the factory. If, for any reason,
readjustment is required, use the following
procedure.

Adjustment must be made with the bimetal atambient
temperature. Do not attempt adjustments until the
engine has been shut down for at least one hour.
Remove the air cleaner to expose the carburetor
throat. Loosen the screw which secures the choke
body assembly. Refer to Figure 18 for correct choke
setting according to temperature. Use a drill bit to
measure the choke opening. Rotating the choke body
clockwise richens the mixture and rotating it
counterclockwise leans the choking effect. Tighten
screw that secures choke body.

Disassembly and Repair, Electric and Thermo-
Magnetic Choke: If the choke does not operate, or will
not maintain its adjustment, disassemble it for repair.
If it will not close, check for binding, incorrect
adjustment or incorrect assembly of the coil. If it will
not open after the engine starts, check for heating.
The choke should be warm to the touch within a
minute or two of engine starting. To disassemble
choke, refer to Figure 19.

Electric Choke: If the choke will not heat properly,
check for a broken heating coil or high-resistance
electrical connections. Check the coil resistance with



an ohmmeter. With the element at room temperature,
resistance shouid be about 5 to 6 ohms for 12 volt
models, about 25 ohms for 24 volt models and about
16 ohms for 32 volt models. If the coii is defective,
replace the thermostat cover.

When assembling electric choke be sure the slot in
the cover tab straddies and holds the outer end of the
coil spring and that the spring winds in a clockwise
direction from center.

AVERAGE CHOKE SETTINGS ELECTRIC
[ CHOKE OPENING]
AMBIENT | CHOKE TO_BODY 0 / (SEE TEXT)
TEMP.-F JB Jc )
68 /16 /A ' Ay LOOSEN THESE AIR __
0 WAY " FOR SCREWS AND IN
72 7/32 1764 FOR RICHER (A ROTATE THE -~
76 1/4 3/64 | LEANER ENTIRE COVER _
MIXTURE ASSEMBLY CHOKE
80 9/32 1/16 /
84 5/16 3/32 .
88 11/32 7/64
92 3/8 1/8
96 13/32 9/64
100 7/16 11/64
LOOSEN THIS
SCREW AND
ROTATE THE
ENTIRE COVER
THERMO-MAGNETIC ASSEMBLY
AMBIENT TEMP. (°F) 60 65 70 75 80 85 Q0 95 100
CHOKE OPENING (Inches) 1/8 |9/64|5/32[11/64| 3/16 13/64}7/32(156/64| 1/4

FIGURE 18. CHOKE ADJUSTMENTS
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Thermo-Magnetic Choke: If choke will not heat
properly, check for broken heater wire, high-
resistance connections or broken lead wires to the
bimetal and heater assembly. With the element at
room temperature, check the heater resistance with
an ohmmeter. The resistance should be about 30.6 to
37.4 ohms for a 12 volt system. If the heater is
defective, replace it with a new one. When the start
button is engaged, the solenoid should cause the
spring-loaded armature to contact the solenoid core.

If this does not occur, check for broken lead wiresora
defective solenoid coil. There must be slack in the
lead wires between the choke body and the bimetal

and heater assembly. The solenoid coil resistance .

should be 2.09 10 2.31 ohms in a 12 volt system.

When replacing the cover on the thermostat and
heater assembly, be certain that the choke heater
lead wires have been correctly instalied in the choke
housing. Improper replacement of the lead wires can
cause the choke assembly to malfunction.

The wires enter the choke assembly through a small
notch that is cut in the edge of the housing. A cover
holds the wires in place and prevents movement
when tightened. When properly installed, the lead
wires will hang freely under the bimetal coil when the
choke is in either the open or closed position. The
end of the heater wire sleeve should be located from
1/8 inch inside the choke housing to flush with the
inside wall.

When assembling the thermo-magnetic choke, the
bimetal and heater assembly is connected as follows:

1. Lead tagged G goes to ground terminal on coil
solenoid.

2. Lead tagged H goes to either H' terminal on
solenoid core.

GASOLINE CARBURETOR

The gasoline carburetor is a horizontal draft type. It
consists of three major sections: the bowl and float,
idle circuit, and load circuit.
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FIGURE 20. CARBURETOR INLET VALVE

Fuel enters the carburetor through the valve (Figure
20) and passes into the float chamber. The float

controls fuellevel in the bowl by closing the inlet valve
when fuel reaches a certain height and opening it
when the fuel level drops.

The idle circuit (Figure 21and 22)supplies fuel during
no-load operation and for small loads. the throttle is
nearly closed at no load, and the intake manifold
vacuum is high. The pressure difference between the
manifold and float chamber causes fuel to flow
through the idle circuit. The pressure difference
draws fuel up through the hollow center of the main
adjusting needle, through passages in the carburetor
body to the idle port. Bleed holes in the main
adjusting needle allow air to mix with the fuel. When
the throttle is almost completely closed, the fuel
passes out through the idle port. As the throttle is
opened to increase power, fuel is also drawn out
through the idle transfer port in the hollow main
adjusting needle.

When the load increases, the engine governor opens
the throttle further. The carburetor air flow increases,
which produces a low pressure at the venturi (narrow
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SPECR

22



IDLE ADJUST —[23] MAIN ADJUST
NEEDLE NEEDLE
IDLE PORT. Fiad | e L fe

FLOAT BOWL
VENT

CHOKE

VAPORIZED -,3:

St -

METERING
™~ WELL VENT *

l FLOAT
*NOTE: VENT .
EXTENDS THROUGH §
AIR CLEANER X METERING
WELL

ADAPTER ON
LATER MODELS
IDLE JET OPERATING

IDLE TRANSFER
PORT

THROTTLE
et ol CHOKE
VAPORIZED
GASOLINE -
e METERING
WELL VENT
MAIN
NOZZLE CLOAT

_# ~METERING
WELL

MAIN JET OPERATING

FIGURE 22. CARBURETOR CIRCUITS PRIOR TO
SPEC R

section of the carburetor throat). This pressure drop
operates the load circuit drawing fuel up the main
nozzle where it mixes with air at the nozzle opening.
The main adjusting needle controls fuel delivery.

As the throtile opens, the manifold vacuum decreases
so the idle circuit becomes less effective. In a certain
range, the two circuits blend, both delivering fuel, but
as load is increased, the load circuit takes over.

With the load circuit in operation, as the load is
increased, the throttle opens to deliver more fuel. The
main nozzle won't immediately deliver this increased
fuel because of the jets controlled by the adjusting
needle. To prevent lag when load is increased, a
metering well around the outside of the nozzle
delivers fuel until the main jet can catch up with the
increased demand.

Adjustment, Electric Choke: Under normal operation,
adjust the choke so the distance measured between
the choke and carburetor throat (Figure 18) is as
shown in the table with the engine cold. Use the
straight shank end of a drill bit to measure the gap.
The upturned air cleaner must be removed for choke
adjustment. To adjust the choke, loosen the two
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screws on the cover plate and rotate the cover

assembly.
Forcing the needle against its seat will

bend the needle. The needle does not

shut off fuel completely when turned all the way in.

Adjustment, With Load: The carburetor should be
adjusted in 2 steps — first the idle adjustment and
then the load adjustment. See Figure 23.

If the carburetor is completely out of adjustment so the engine
won’t run, open both needle valves 1 to 1-1/2 turns off theirseats to
permit starting. Don't force the needie valves against their seats.
This will damage the needle.
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FIGURE 23. ADJUSTING GASOLINE CARBURETOR

Before adjusting the carburetor, be sure the ignition
system is working properly and the governor is
adjusted. Then allow the engine to warm up.

1. With no engine load, turn idle adjustmentoutuntil
engine speed drops slightly below normal. Then
turn needle in until speed returns to normal.

2. Apply a full load to engine. Carefully turn main
adjustment in until speed drops slightly below
normal. Then turn needle out until speed returns
to normal.



Adjustment, Without Load:

1. Start engine and allow it to warm up. Push in on
governor mechanism to slow engine down to
about 400 to 500 rpm.

2. Set idle adjustment screw for even operation (so
engine is firing on all cylinders and running
smoothly).

3. Release governor mechanism to allow engine to
accelerate. Engine should accelerate evenly and
without a lag. If not, adjust needle outward about
1/2 turn and again slow down engine and release

governor mechanism. Continue until engine’

accelerates evenly and without a lag after releas-
ing governor.

With the carburetor and governor adjusted, and the
engine running with no load (Figure 23), allow 1/32-
inch clearance at siop pin to prevent excessive
hunting when a large load is suddenly removed.

Removal and Disassembly:

1. Remove air housing door and top panel, fuel line,
governor linkage and electric choke wire.

2. Remove two carburetor mounting nuts and pull
off carburetor.

3. Remove air cleaner adapter and choke from
carburetor.

4. Remove main fuel adjustment needle (begin Spec
R) and float bowl nut and pull off the bowl.
Remove float pin and float.

5. Lift out float valve and unscrew its seat.

6. Remove no-load adjusting needle, load adjusting
needle (prior to Spec R) and spring.

7. Remove throttle plate screws and piate, and pull
out throttle shaft.

8. Rermove choke plate screws and plate and pull out
choke shaft.

Cleaning and Repair: Soak all components thorough-
ly in a carburetor cleaner, following the cleaner
manufacturer's instructions. Clean all carbon from
the carburetor bore, especially in the area of the
throttle. Blow out the passages with compressed air.
If possible, avoid using wire to clean out the passages.

Check the adjusting needles and nozzle for damage.
If the float is loaded with fuel or damaged, replace it.
The float should fit freely on its pin without binding.
Invert the carburetor body and measure the float ievel
(Figure 24).

To check float level, remove the entire main fuel
adjustment assembly from the float bowl. Unscrew
the large nut from the float bowl. Adjust the float level

by bending the tab on the float as shown in Figure 2 4.

With the full weight of the floaton the spring, the float-
to-gasket gap should be 1/16-inch.

Do not apply excessive pressure to the float valve.

To adjust float level, bend the small tab that the inlet
valve rides on.

Check the choke and throttle shafts for excessive side
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play and replace if necessary. Don’t remove the tefion

coating on the throttle shaft which reduces wear and
friction between the shaft and carburetor body.
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FIGURE 24. SETTING FLOAT LEVEL

Assembly and Installation:

1. Install throttle shaft and valve, using new screws.
Install as shown in Figure 21 with bevel mated to
carburetor body. On valve plates marked “C”,
install with mark on side toward idle port when
viewed from flange end of carburetor. To center
valve, back off stop screw, close throttle leverand
seat valve by tapping it with a small screwdriver;
then tighten two screws.

2. Install choke shaft and valve. Center valve in same
manner as throttle valve (Step 1). Always use new
SCrews.

3. Install main nozzle (prior to Spec R), making sure
it seats in body casting.

4. Install fuel inlet valve seat and valve.

5. Install float and float pin. Center pin so float bowl
doesn’t ride against it.

6. Check floatlevel with carburetor casting inverted.
Set the carburetor float 11/64-inch between the
free end of the float and the carburetor body. See
Figure 24.

7. Install bowl ring gasket, bow!l and bowl! nut (and
main nozzle begin Spec R). Make sure thatbowl is
centered in gasket and tighten nut securely.



8. Install adjusting needle with its spring. Turn in
until main seats and back out 1 to 1-1/2 turns.

9. Install idle adjusting screw fingertight. Then back
out 1 to 1-1/2 turns.

Reinstall choke and adjust.
Install air horn assembly and gasket.

install carburetor on engine and connect gas-
oline inlet, governor mechanism breather hose
and choke.

Install air cleaner and air housing top and door.

10.
11.
12.

13.

GASEOUS FUEL CARBURETOR

The gaseous fuel carburetor (Figure 25) is similar to
the gasoline carburetor in shape, but it differs in
operation. The gaseous carburetor contains two
major sections, the idle circuit and the load circuit.
Fuel delivery depends on the demand created on the
fuel inlet line, Figure 26. A small vacuum on the inlet
line opens the fuel regulator, delivering fuel. For no-
load operation, the idle adjustment controls the
quantity of fuel allowed through the idle port. The
throttle is almost closed, so the increased vacuum on
the engine side of the carburetor draws fuel through
the idle passage. When load increases, the flow of air
through the carburetor draws fuel from the main fuel
port located at the venturi of the carburetor.

Adjustment: Set the carburetor idle adjustment and
then the load adjustment.

If the carburetor is completely out of adjustment so the engine
won’t run, open the idle adjustment one or two tumns; then crank the
engine while opening the main adjustment, until the engine starts.

Adjust the carburetor in the same manner as the
gasoline carburetor. Usually the idle adjustment will
have little effect on operation, because of the high
engine speed.

Removal and Disassembly:

1. Remove air housing door and top panel, fuel hose
and governor linkage.

2. Remove two carburetor mounting nuts and pull
off carburetor.

3. Remove float bowl (and main adjustment screw
begin Spec R). Figure 26.

5. Remove throttle plate screws and piate and puill
out throttle shaft.

Repair and Assembly: Clean in a suitable carburetor
cleaner and blow out the idle passage. Check the idle
needle for wear or damage and the main adjustment
for worn threads. For assembly, reverse the dis-
assembly procedure.
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COMBINATION GAS-GASOLINE CAR-
BURETOR

This carburetor operates on either gasoline or gas-
eous fuels. To switch operating fuels, make ad-
justments according to Table 2. The combination
carburetor consists of both the gasoline and gaseous
fuel carburetors on a single casting.

The combination gas-gasoline carburetor adjustment
is the same as for gasoline. See Figure 27 for location
of the adjustment needles.

TABLE 2. FUEL CHANGE CONVERSIONS

Modification To Gasoline To Gaseous Fuel
Gas supply valve Close Open
Carburetor float Replace if Remove if for

and needle valve removed for gas extended operation

on gas — reduces
wear

Choke

Remove tock Instail lock wire
wire
.| Spark plug gap Set at .025" Set at .025"
Gasoline fuel Open Close

supply valve

GASEOUS FUEL REGULATOR

The demand-type regulator opens upon a small
vacuum from the carburetor. It supplies fuel on
demand. and shuts off fuel flow when the engine is
stopped, or when there is no demand.

The regulator is simply a diaphragm with linkage
connecting it toavalvein thegasline. Asmall vacuum
from the engine moves the dianhragm, opening the
delivery vaive. .
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Testing: Blow into the diaphragm vent hole on the
regulator cover; this should open the valve. An
audible hiss indicates that the regulator is opening.

A water manometer(Figure 28) is the standard tool for
testing regulator inlet pressure, which must be within
the limits specified for your regulator. Use the chartin
Figure 28 to convert the difference in water level
between the two tubes to pressure in ounces.

Gas Regulator (Algas): The Algas regulator has no
adjustments, and features a positive lock-off if
pressure increases above the regulatcr setting. Max-
imum inlet pressure is 5 psi and minimum, 6 ounces.

The standard ONAN supplied solenoid shul-off valve #307-0312,
locks off at a gas inlet pressure of slightly over one pound. An
optional valve is available with pressure rating to 5 psi. See Figure
29. .

Gas Regulator (Garretson): The maximum allowable
inlet pressure is 8 ounces; 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 oif
when there is no demand, to prevent gas leaks. The
factory adjusted shut-offis between 2 and 4 ounces. If
gas line pressure is between 4 and 8 ounces, readjust
the screw (Figure 30).

To adjust the regulator, the gas line should be
connected and the outlet hose removed. Make a
coarse adjustment by turning the adjusting screw
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inward until the hissing of escaping gas at the outlet
stops. Install a water manometer on the inlet side of
the regulator to make the fine adjustment. With the
gas on, cover the regulator outlet for a few seconds
and then open. Ifthe regulatoris leaking, the pressure
shown on the manometer will drop slightly or waver,
indicating that the valve is opening. Turn the screw
inward slightly and repeat the test. Continue until the
manometer holds steady as the outlet is closed for a
few seconds and then opened.

If the regulator doesn’t deliver fuel, check the inlet
pressure. If pressure is over 5 psi (1 psi with optional
solenoid valve) a primary regulator is required to
reduce the inlet pressure. Ifthe inlet pressure is within
the required limits and the regulator won'tdeliverfuel
or leaks, disassemble it for repair.
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HOSE TO CARBURETOR

FIGURE 30. ADJUSTING GAS REGULATOR

To disassemble the regulator, carefully remove the
cover and separate the diaphragm from the cover and
body. A kit is available from ONAN to repair the
regulator.

If this regulator appears defective; won't open, won't
close, or delivers insutficient fuel, check the shut off
pressure adjustment. A kit is available from ONAN to
replace both the diaphragm and valve.

Solenoid Primer (Algas Regulator Only): Algas
regulators use an optional solenoid primer to provide
quick engine starting. The primer |(Figure 31) holds
the regulator open during engine cranking. It can be
adjusted for a rich or lean mixture by loosening the
lock nut and turning the primerin our out. Turning the
primer clockwise richens the mixture.
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To adjust for proper priming of a cold engine, set the
primer so a hot engine (one with gas in the regulator-
carburetor hose and the carburetor) sounds slightly
rough and produces slightly dark exhaust when the
engine first starts firing.

Coarse Adjustment:

1. Remove regulator-carburetor hose at regulator
and apply battery voltage across primer.

2. Turn primer clockwise (richer) until you can hear
a small flow of gas at outlet.

3. Remove voltage, connect hose and attempt to
start engine.

If the engine starts within 3 seconds, the primer is
correctly adjusted. If not, remove the hose at the
regulator and crank the engine for a few seconds to
empty the hose and carburetor of gas and readjust the
primer slightly. Connectthe hose and attempt to start.
Continue until the engine starts within 3 seconds from
an empty hose and carburetor. When the primer is

properly adjusted, be sure the regulator locks off
when the unit stops.

To test the primer, remove it from the regulator,
noting the number of turns necessary to unscrew it
and operate the start switch. The plunger must extend
out. If not, the wiring or primer solencid may be
defective or the plunger is stuck in the primer body.

AIR CLEANER

Three types of air cleaners are used; adry paper type
(folded paper), a moistened foam type (synthetic
sponge), and an oil bath type.

Dry Paper Type (Early JB Engines Only): See Figure
32. Remove and clean, either by shaking, orblowing
“out with compressed air at least every 100 hours.
Don’t wash it. When using compressed air, hold the
nozzle far enough from the cartridge so it won’t
rupture. Replace the cartridge at least every 500
hours. If the paper cartridge has a foam wrapper,
remove the wrapper before cleaning, wash itin clean
solvent, dry and instail on the cartridge.
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FIGURE 32. AIR CLEANERS

Foam Type Cleaner: This cleaner consists of a foam
element over a metal retainer(Figure 32).. About every
200 hours, remove the foam element and wash it
thoroughly in a suitable solvent. Then dip it in
crankcase grade oil and squeeze as dry as possible.
The element should be replaced only if damaged.

Oil Bath Air Cleaner (Optional): Clean and refill the oil
cup (Figure 33) at regular intervals, depending on the
ambient operating conditions. In severe conditions,
service the cleaner daily. Establish a regular cleaning
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FIGURE 33. OPTIONAL OIL BATH AIR CLEANER

interval so the operator can correctly clean the cup
before the dirt accumulates in the bottom to adepth of
1/2 inch, or the oil appears too heavy to spray or
circulate properly. Use crankcase-grade oil. When
changing oil, inspect the wire screen filtering element
and remove any accumulation of lint, etc. The air

cleaner mounts remotely; the flexible hose musthave
slack.

CARBURETOR AIR PRE-HEATER (Op-
tional)

Heated air supplied to the air cleaner (Figure 34)
during cold weather prevents carburetor icing. The
air source is automatically selected by the Ver-
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natherm (thermo-static element) which operates a
shutter in the intake air stream. The shutter is fully
closed at 80°F (just touches bottom), is half open at
90°F, and is fully open to ambient air at 100°F.

The flange of the hose adapter (where used) is
positioned inside the manifold heater, plenum, and
one sheet metal screw holds air outlet hose shield
(where used next to vertical exhaust). Check shutter
for binding. Mounting depth of Vernatherm adjusts
temperature control plunger to just touch shutter at
70°F. Grease points of contact.

Gaseous fuels (natural gas) do not require pre-heated air.



IGNITION SYSTEM

Three different types of ignition systems cover the
manual- and electric-starting models on two- and
four-cylinder engines. The manual-starting two-
cylinder model (JB-M) uses a magneto system. The
two-cylinder remote and electric-starting engines
(JB-R, JB-E) use a battery ignition system. The four-
cylinder model (JC) uses a battery ignition system
with an automotive distributor. For details of specially
suppressed systems (not covered here), request
suppression drawing.

TESTING

Remove each plug, install the ignition wire to each
plug and hold the plug base against bare engine
metal. Crank the engine and watch the spark. A good
blue spark indicates a healthy ignition system, a weak
or yellow spark or no spark indicates a poor ignition
system. Defective ignition can be caused by defective
breaker points, coil condenser, or wiring. A good
spark on all but one cylinder indicates a defective
spark plug or a defective high tension wire.

BATTERY IGNITION (JB Electric and
Remote Starting Engines)

This model (Figure 35) uses a single coil battery
ignition to fire both spark plugs simultaneously. One
spark plug fires on the exhaust stroke while the other
is firing at the end of the compression stroke. A spark
advance on the breaker point mechanism advances
the spark from 5°ATC (after top center) at cranking
speed, to 25°BTC (before top center) when running
at rated speed, Figure 36.

Advance 10 degrees more for gas fuel.
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FIGURE 35. BATTERY IGNITION SYSTEM

Maintenance
Periodic maintenance should include:
1. Checking ignition breaker point gap.
2. Checking and cleaning spark plugs.
3. Inspecting both low and hi-tension wiring.
4. Checking ignition timing.

The JB engine with' a flywheel magneto must always fire at
25°BTC, regardless of type of fuel. The JB engines have an
automatic advance of 30°; the JC engines 26°.
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FIGURE 36. ADJUSTING BREAKER GAP

Check point gap with a feeler gauge for .020 inch.
Adjust gap by loosening the adjustment screw and
moving the stationary contact. Tighten screw and
check gap (Figure 36). Check points for cleanliness
and pitting. Clean points with paper or gauze tape. If
they are defective or excessively pitted, replace them.

Adjust the breaker point gap before timing the '
ignition. '

Timing Procedure, Engine Stoppéd:

1. Remove access door in air housing. Remove
breaker point cover. Disconnect lead to ignition
points and install a continuity test lamp and
battery so lamp lights when points are closed.

2. Rotate flywheel clockwise until TC mark on
flywheel approaches timing indicator (Figure 37).
Then slowly rotate flywheel clockwise until light
goes out, indicating that points have opened. This
is the ignition point. If timing is correct, ignition
occurs at 5°ATC.

Some early engines had no 5° ATC mark on the flywheel. On these
models, open the breaker box and rotate the flywheel until the
breaker points open to maximum gap.



3. If ignition timing isn’t correct, align 5°ATC mark
and timing pointer, then loosen breaker plate
capscrews and rotate plate until light goes out.
Clockwise rotation advances timing,
counterclockwise rotation retards it (Figure 37).

4. Tighten plate and check timing, step 2. If timing

isn’t correct, readjust plate. If correct, connect
ignition lead and install cover.
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FIGURE 37. JB-JC TIMING MARK

Timing Procedure, Engine Running:
Do not run the engine for more than a minute

or two with access dooropen or removed. The

engine overheats rapidly and can damage itself. Run without load.

1. Remove access door and install an automotive
timing light on either of spark plug leads.

2. Run engine at rated speed and check timing with
light. If timing is incorrect, loosen breaker plate
mounting screw and correct it by rotating plate.
Rotating clockwise advances timing; turning
counterclockwise retards it. Tighten plate and
recheck timing point.

3. Adjust timing at 25°BTC (35° for Gas or Gas/
Gasoline), tighten breaker plate and then recheck
ignition point gap.

If the breaker points can't be adjusted to
specifications, either the timing gear or camshaftgear
is incorrectly installed, or the centrifugal advance
mechanism is defective. Disassemble the breaker
mechanism for repair.

Breaker Points

The breaker points operate from a cam located on the
timing or start-disconnect gear. This gearis driven by
the camshaft gear.
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Disassembly:
1. Disconnect battery to prevent accidental shorts.

2. Remove breaker point cover and disconnect
wires from start-disconnect switch (if used) and
ignition breaker points.

3. Remove two capscrews holding breaker plate
assembly and puli off plate.

4. Pull out cam and weight assembly. Be careful not
to lose spacer mounted on gear shaft.

5. To disassemble breaker plate assembly, remove
condenser and points and pull out plunger and
plunger diaphragm.

Repair: Thoroughly clean the gear and cam assembly.
The weights should move freely in and out without
catching in either end position. Inspect the gear ramp for
notches or other defects. If any part of the cam weightand
gear assembly sticks, replace the complete assembly. If
the cam is loose on the gear replace the complete
assembly. Clean and inspect the bearing surfaces in the
breaker plate and gear case. Clean the oil trickle holes
into these bearings. Check the oil spray hole in the gear
case to be sure it is open. If the breaker points won'’t
maintain the proper gap, check for excess wear in both
the cam and the ignition breaker plunger.

Assembly:

1. Install springs on weight assembilies. Install cam
on gear shaft, being sure to align timing marks
(Figure 39), and install cam spring. Weights
should snap outward between 1000and 1075 rpm.
If necessary, adjust by lightly bending one or both
spring anchor pins toward center of gear.

2. Install spacer and thrust washer on gear shaft
assembly and install assembly into gearcase,
matching timing marks on timing gear and
camshaft gear.

. Install spring and plunger on end of shaft.

4. Install breaker plate. Install ignition plunger and
diaphragm and diagram cup (Figure 40).

5. Install start-disconnect diaphragm (when used),
and plunger, and install start-disconnect breaker
points.

6. Adjust start-disconnect breaker point gap to .020
inch.

w
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7. Install ignition breaker points and adjust gap.
_Time ignition.
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FIGURE 40. BREAKER PLATE ASSEMBLY

Condenser

The .3 mfd condenser mounted on the breaker plate
aids primary field breakdown when the points open
and prolongs the life of the breaker points by
reducing the arc across them. A defective condenser
causes a weak spark and rapid breaker point wear.
Use a standard commercial condenser checker to test
the condenser for leakage, openings or grounding. If
no tester is available, check for shorts or defective
leads and replace the condenser if you suspect
defects.

Coil

If spark is weak or there is no spark, and the breaker
points are ciean and properly adjusted, test the coil
for possible defects. Disconnect both spark plug
teads, ground one and hold the other about 3/8 inch
from the engine. Crank the engine. If there is a good
spark the coil is operating. Also test the coil as
follows:

1. Disconnect breaker point lead at breaker points
and measure resistance from that lead to ground.
It should be about one ohm.

2. Disconnect both spark plug leads at plugs and
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measure resistance between them. Resistance
should be between 7000 and 10,000 ohms. If it is
higher, either the high tension terminals or spark
plug leads are defective. Remove leads and check
resistance of coil between hi-tension terminals.
Check terminals for corrosion. Check leads for
resistance. Replace any that show a high
resistance. If resistance is low, coil is probably
shorted, and should be replaced.

3. Check for shorting between primary and secon-
dary coils by checking for continuity between a
primary terminal and secondary terminal.

Test this coil using a six-voit tester only.

MAGNETO IGNITION (JB, Manual Start)

This ignition system is similar to the JB battery
ignition except that it uses a magneto as a source of
power. The magneto is behind the flywheel and
consists of both stator and secondary windings,
energized by permanent magnets on the flywheel.
Figure 41 shows the magneto ignition system.

For maintenance, timing, condenser repair, and for
breaker repair, refer to the applicable section in
Battery Ignition.

Magneto Coil: The magneto coil is located behind the
engine flywheel and reached by removing the
flywheel. If ignition spark at the spark plugs is
defective, first inspect the breaker points. To test the
coil, remove both spark plug leads; ground one to
bare engine metal. Hold the other about 3/8 inch away
from bare metal and crank the engine. A good spark
should occur between the lead and engine. If not, the
coil, flywheel magnets, or high tension leads are
defective. Test the coil as follows:

1. With an ohmmeter, check resistance between
breaker pointlead (disconnected from the points)
and a good ground on the engine. Resistance
should be about 0.6 ohms.

2. Remove both spark plug leads from plugs and
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measure resistance between leads. Resistance
should be about 11,000 ohms. If it is greater,
either the leads or magneto high tension coils
contain a high resistance or are open-circuited.
The magneto should be removed to test
resistances of the coil and leads separately.
Inspect the high tension terminals on the coil for
corrosion. If the resistance is low, the secondary
winding is probably shorted and the coil must bé
replaced. :

Check for shorting between primary and secon-
dary circuits by measuring resistance from
breaker lead to a spark plug lead. Any continuity
indicates a defective coil.

Flywheel Magnets: Permanent magnets mounted on
the flywheel provide a magnetic field for the magneto
coils. Never remove these magnets from the flywheel.
It may destroy their alignment and seriously weaken
the magnets.

A piece of steel held close to the magnets must be
drawn strongly to them.

The magnets shouldn’t lose strength with age or be
affected by dropping the flywheel. If the magnetism s
lost, return the flywheel to the factory for recharging.
Some flywheel magnet chargers can recharge the
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magnets in the field, but makeshift equipment wili
probably reduce the magnetism further. To recharge
the magnet it must have the correct polarity. The
north-seeking end of a compass needle must be
attracted toward the leading magnet pole.

JC IGNITION SYSTEM

‘The JC engine uses a battery ignition system with an
automotive distributor to produce and distribute
spark (Figure 42).

The system includes an ignition coil, a distributor with
spark advance and breaker points, and spark pilugs.

Maintenance: Periodic maintenance of the system
should inciude oiling the distributor, cleaning and
adjusting the breaker points, checking ignition tim-
ing, cleaning and adjusting the spark plugs, and
inspecting the ignition system wiring.

At regular intervals, add 3 to 5 drops of medium
engine oil to the oiler on the distributor. Add 1 drop of
light engine oil to the breakerarm hingepinand 3to 5
drops to the felt in the top of the breaker cam and to
the governor weight pivots. Wipe grease lightly on
each lobe of the breaker arm. Don't over-lubricate the
distributor.
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To adjust the breaker points, remove the distributor
cap and rotor. Rotate the crankshaft to get maximum
breaker gap. The gap should be between .018 inch
and .022 inch. At the same time, inspect the points for
dirt or pitting. Dirty points can be cleaned with tape
and solvent. If the points are excessively pitted, they
must be replaced. See Figure 43.

Check the distributor cap for cracks, carbon runners,
corroded high tension terminals or excessively-
burned inserts.
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FIGURE 43. SETTING BREAKER POINTS

Timing: The JC ignition system may be timed either
with the engine stopped or running. Before timing the
ignition, be sure the breaker points are clean and
properly adjusted. Set the timing at 25°BTC (run-
ning) of each compression stroke (35° BTC for gas-
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eous fuel or combination gasoline-gaseous fuels).

Timing Procedure, Engine Stopped:

1. Disconnect low voltage lead to distributor and
connect a test lamp and battery so lamp lights
when breaker points are closed.

Remove spark plug from #1 cylinder and rotate
flywheel clockwise until air is forced out of spark
plug hole.

. Continue rotating flywheel slowly until test lamp
goes out, indicating that breaker points have
opened. If TC mark on flywheel and ignition
timing pointer are aligned, timing is correct.

To adjust timing, align flywheel TC mark and
timing pointer. Loosen distributor body and
rotate it (clockwise if ignition occurred early and
counterclockwise if late), until light goes out.
Tighten distributor body in new position and
check timing, step 3. If timing still does not occur
at correct point, repeat step 4.

Timing, Engine Running:

1. Remove access door and install an automotive
timing light on spark plug for cylinder #1. Run
engine at rated speed. Aim flashing timing lightin
through access door opening and toward

flywheel.
Do not run the engine for more than a minute
or two with the access door open orremoved.

The engine overheats rapidly and can damage itself. Run without
load.

2. The timing pointer on gear cover must indicate
25°BTC. To adjust timing, loosen distributor
body clamp and rotate distributor body. If timing
is early (25° mark to the right of the point), rotate
distributor clockwise to retard ignition point.



Tighten distributor in its mount and recheck
timing.

If the relative position of the timing marks
doesn’t remain steady, the distributor
may be defective. This can be caused by pitted or misaligned

breaker points, incorrect breaker point spring tension, worn or
loose breaker plate, or a worn distributor shatt or bushing.

Distributor: The distributor contains and opens the
breaker points at the proper time, contains an
automatic spark advance mechanism, and distributes
the spark to the proper cylinder.

Testing: Remove the distributor and test it on a
commercial tester. Following the equipment
manufacturer’s instructions, check the centrifugal
advance mechanism and cam dwell angle. The cam
dwell angle should be 513 degrees. Do not set
breaker gap by cam dweil. With the proper point gap,
if cam dwell is outside the above limits, check for worn
distributor cam.

If a distributor tester isn’t available, test as follows:

To check the spark advance mechanism, remove the
distributor cap and rotate the rotor several degrees
clockwise. If the advance mechanism is operating
properly, the rotor will return to its original position.

SPRING .
SCALE

Thoroughly inspect the breaker points and check to
be sure the movable contact turns freely on its pivot.

Using a spring scale, measure_the tension of the
points as they break contact (Figure 44). Tension
should be 17 to 20 ounces. If it is greater, it causes
excess wear; if less, it causes contact bounce. To
adjust tension, refer to Distributor Assembly.

Removal and Disassembly:

1. Remove distributor cap by- releasing clips on
distributor. Remove primary lead from distributor
terminal.

2. Record distributor body position and rotor posi-
tion for easier assembly.

3. Remove distributor hold-down capscrew and pull
distributor out of crankcase.

4. Remove 3 screws holding breaker plate to dis-
tributor housing and loosen primary lead moun-
ting terminal. Lift breaker arm off its hinge.

5. Rotate breaker plate counterclockwise about 45
degrees and pull it out of distributor body.
Remove two centrifugal advance springs.

6. Remove spring clip (cam retaining spring)
holding cam to drive shaft and lift out cam. The
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weights are now free and can be lifted out (Figure
45).

7. To remove drive shaft, grind or file off peened-
over end of pin holding drive gear to shaft. Drive
out pin, then remove gear and pull shaft out
through distributor body.

8. If necessary, press two bronze bearings out of
distributor body.

Repair: Clean all components except the condenser,
breaker points and bushings in light cleaning solvent.
Inspect the centrifugal advance component for signs
of wear and replace any that appear worn or
otherwise damaged. Inspect the cam and shaft for
wear or score marks. |f either is scored, replace it.’

To check bearing wear, set the drive shaft into the
body and measure the side play at the top of the cam
with a dial indicator. Mount the indicator on the
distributor body, and measure the side play by pulling
the shaft directly away from the indicator with a force
of about five pounds. Side play should be less than
.005 inch. If not, the bearings must be replaced.
ONAN does not recommend field replacement of
bronze shaft bearings unless the required equipment

is available. This can be done by an authorized service
station.

Distributor Assembly:

1. Install shaft assembly with upper drive shaft
thrust washer in distributor body. Install lower
drive shaft thrust washer and drive gear. Install a
pin through drive gear and shaft and peen it into
place.

2. Check drive shaft end play (Figure 46). It should
be between .003 inch and .010 inch. If end play is
too small, tap lower end of distributor drive shaft
lightly with a soft hammer to increase play. Ifitis
too great, check thrust washer installation or
reinstall gear.

PRESS DOWN
ON SHAFT

CONDENSER

FEELER GAUGE BETWEEN
GEAR AND THRUST WASHER

FIGURE 46. CHECKING DRIVE SHAFT END PLAY
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3. Set centrifugal advance weights into piace and
install cam. Be sure pivots on cam fit into holein
each weight. Secure cam with spring clip and
install weight springs.

4. Install and secure breaker plate.

5. Mount breaker arm on its pivot and place control
spring end between end of terminal stud and
square metal washer. Then tighten primary ter-
minal.

8. Align contacts so they make contact at center.
Bend stationary contact bracket, notbreaker arm,
to align contacts.

7. Check tension of breaker spring with a spring
scale hooked on arm at contact and held at right
angles to contact surfaces (Figure 44). Tension.
should be 17 to 20 ounces. Adjust it by loosening
screw holding end of contact spring and installing
spacing washers or sliding end of spring in or out.

8. Rotate drive shaft to obtain maximum breakergap
and set gap for .020 inches (Figure 43).

Distributor Installation: Install the distributor in ex-
actly the same position as before removal. When
setting the distributor into position, the rotor should
be 1/8 turn counterclockwise from the position when
removed, to allow the gears to mesh.

If the exact position of both distributor body and rotor
was not recorded or the crankshaft was rotated, use
the following procedure.

1. Remove spark plug from #1 cylinder. Place a
finger over spark plug hole and rotate flywheel
clockwise until cylinder builds up pressure. Con-
tinue rotating until TC mark of flywheel aligns
with timing pointer.

2. Install rotor on distributor shaft and “O” ring on
body.

3. While holding distributor in position shown in
Figure 47 and the rotor 1/8 turn counterclockwise

POSITION OF
DISTRIBUTOR WHEN
NO. ! CYLINDER IS AT
TOP CENTER (COM-
PRESSION STROKE)

FIGURE 47. DISTRIBUTOR POSITIONING



from the position shown, push thedistributorinto
its mounting hole. If necessary, turn the rotor
slightly to align teeth of gear. If the rotoris notin
position shown, repeat the procedure, changing
the gear alignment.

4. Install distributor clamp screw. If spark plug leads
were removed from distributor cap, reinstall them
in proper order, (Figure 42). Time ignition system.

Ignition Coil: The JC engine uses a standard
automotive ignition coil mounted on the air shroud
near the engine access door. Inspect and tighten the
primary terminals. Inspect the secondary terminal
and clean it if necessary. '

Test the coil either on a standard automotive testeror
by checking primary and secondary winding
resistances. Resistance from the high tension ter-
minal to the ground (-) terminal should be 7,000 to
10,000 ohms; resistance between the primary ter-
minals, about 1 ohm.

A quick coil check can be made by simply disconnec-
ting the high tension lead between coil and distributor
at the distributor, holding the end about 1/4 inch from
bare engine metal and cranking the engine. A spark
between the lead and engine indicates the coil is
operating, although it might be weak. No spark
indicates that the coil, points, or control circuit to the
coil are defective. Check for voltage between the coil
negative (-) terminal and ground while cranking the
engine, and inspect the breaker points.

Ignition Condenser: The condenser is mounted on
the outside of the distributor, Figure 46. Refer to JB
Battery Ignition section for test procedure.
Capacitance should be .25 to .28 mfd.

MAGNETO IGNITION (JC)

Magnetos (Wico or Fairbanks-Morse) are sometimes
supplied with JC engines. If the magneto has been
removed from the engine for any reason, it must be
retimed to the firing order of the engine (1-2-4-3) at
the time of installation. Follow the procedure below
for installation instructions.

Align the flywheel 19-1/2 teeth before the TDC (top
dead center) mark with the pointer on the front cover.
No. 1 piston on compression stroke. This procedure is
for both magnetos.

Fairbanks-Morse Magneto

Install a piece of ignition wire in the number one
cylinder high tension terminal. (See Figure 48 for
firing order.) The other end should be stripped and
held 1/2 inch from magneto body. Rotate the magneto
drive gear clockwise until a spark is observed from the
wire to the magneto body. (This occurs when impulse
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FIGURE 48. FAIRBANKS-MORSE MAGNETO
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snaps.) After the spark occurs, turn the drive gear
counterclockwise until a slight click is heard, then
turn clockwise, holding the gear against the impulse.
Install magneto on engine, set the magneto in the the
mid position on the adjustment slots. Connect a
timing light on the number one high tension lead;
adjust timing when engine is running for the specific
fuel being used.

Wico Magneto

The timing procedure is the same as for the
Fairbanks-Morse magneto except for locating and
positioning the number one firing position on the
magneto.

A timing window with an internal indicator is provided
to locate the number one position (see Figure 49).



Rotate the drive gear counterclockwise until the
indicator is observed in the window; continue rotation
slightly more until a slight click is heard. This will be
the impulse point. The impulse coupling will be
locked when turning clockwise. Hold the gear against
the impulse and install the magneto on the engine in
the mid position of the adjustment slots. Use a timing
light; adjust the timing for the specific fuel being used.
Magneto firing order is clockwise when viewed from
terminal end.
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SPARK PLUGS

JB and JC air cooled engines use standard
automotive spark plugs, Champion H-8 or equivalent.
Clean and inspect the plugs atregularintervals. Clean
on a commercial plug cleaner and gap. The spark
plug gap should be set at .025-inch for JB engines and
.085-inch for JC engines. When spark plug electrodes
become worn, of if the plugs are damaged, replace
them. When installing spark plugs always use new
gaskets.

Redistribution or publication of this document,
by any means, is strictly prohibited.



GOVERNOR SYSTEM

The governor system controls engine speed with and
without load. The system consists of a governor cup
with steel flyballs on the camshaft, a yoke, shaft, and
arm, governor spring and adjusting screw, and
linkage to the carburetor.

Variations in engine speed change the position of the
governor cup on its shaft. This change is transmitted
by the shaft, arm, and linkage to the carburetor
throttle lever. Engine speed is determined by the
tension on the governor spring. Sensitivity (speed
drop from no-load to full-load) is controlled by the
number of spring coils used. More coils give less

speed drop from no-load to full-load (greater sen-
sitivity).

MAINTENANCE

Periodically lubricate the governor linkage with
lubricating graphite or light non-gumming oil. Also,

inspect the governor linkage for binding or excessive
slack or wear.

Adjustments

Prior to Spec R, both the governed speed and the
governor sensitivity are adjusted with the stud and nut
on the front of the engine air housing (Figure 50).
Beginning with Spec R, the sensitivity is adjusted with
an adjusting ratchet.

Speed Adjustment (Prior to Spec R): To adjust the
governed speed, hold the governor spring stud in
position and turn the governor spring nut with a
wrench. A mechanical tachometer may be used for
speed adjustment.
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Sensitivity Adjustment (Prior to Spec R): To adjust the
sensitivity, turn the governor spring stud; turning
counterclockwise gives more sensitivity (less spged
drop). If the governor is too sensitive, a hunting
condition occurs (alternate increasing and decreas-
ing speed). Adjust for maximum sensitivity without
hunting. After a sensitivity adjustment, the speed may
require readjustment.

Speed Adjustment (Begin Spec R): Adjust engjne
speed (RPM) by turning governor speed adjusting
nut, Figure 50. Turn nut clockwise to increase speed,
counterclockwise to decrease speed.

Sensitivity Adjustment (Begin Spec R): Sensitivity
(no-load to full-load speed droop) is adjusted by
turning the sensitivity-adjusting ratchet nut accessi-
ble through hole in side of blower housing. If speed
drops too much when full load is applied, turn the
ratchet nut counterclockwise to increase spring ten-
sion and compensate for reduced rpm. An over-
sensitive adjustment, approaching no speed drop
when load is applied, may result in a hunting condi-
tion (alternate increase and decrease in speed).

After adjusting speed and sensitivity, replace the dot
button in blower housing (air-cooled units only) and
secure speed stud lock nut.

If the governor is too sensitive or not sensitive
enough, and can’t be adjusted with the stud or
ratchet, the sensitivity can be coarsely adjusted by
changing spring attachment on the governor arm.
Moving this point further from the governor shaft
decreases the governor’s sensitivity.
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OIL SYSTEM

J-Series engines have pressure lubrication to all
working parts of the engine. The oil system includes
an oil intake cup, gear-type oil pump, bypass valve, oil
pressure gauge, full-flow oil filter, and crankcase
passages and drillings to deliver oil throughout the
engine. Oil is held in the oil base, drawn by the pump,
and delivered through the oil filter. Oil lines lead to the
rocker housing, with drillings through the crankcase
to the crankshaft bearings and camshaft front bear-
ing; crankshaft passages to connecting rod bearings
and connecting rod passages to piston pin bushings
complete the oil system. The .crankcase breather in
this system aids oil consumption control, Figure 51.

Normal oil pressure should be 25 psi or higher when
the engine is at operating temperatur_e. If pressure
drops below 20 psi at governed speed, inspect the oil
system for faulty components.

MAINTENANCE

Periodic oil system maintenance should inciude
changing crankcase oil, cleaning the crankcase
breather, cleaning rocker box oil lines and replacing
the oil filter.
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FIGURE 51. ENGINE PRESSURE LUBRICATION SYSTEM
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OIL PRESSURE GAUGE

The gauge is located on the lower front corner of the
cylinder block. If it is damaged, replace it. Before

replacing, check for a clogged oil passage behind the
gauge.

OIL PUMP

The oil pump is mounted on the front of the crankcase
behind the gear cover and is driven by the crankshaft
gear.

Removal:

1. Remove the gear cover and oil base (refer 10
Engine Repair section). Unscrew the intake cup
from the pump.

2. Remove the crankshaft lock ring and gear retain-
ing washer.

3. Loosen the two capscrews holding the pump to
the crankcase and remove the pump.

Repair: Except for the gaskets, component parts of
the pump are not individually available. If the pump s
defective or worn, replace it. Disassemble the pump
by removing the two capscrews holding the pump
cover to the body. Inspect for excessive wear in gears
and shafts. To improve pump performance, adjust the
gear end clearance by using the thinnest gasket that
permits free movement of the pump shaft. Oil all parts
when reassembllng the pump.

Installation: Before instailing, fill the pump intake and
outlet with oil. Mount the pump on the engine and
adjust for .005-inch lash between the pump gear and

the crankshaft gear. Mount the intake cup on the

pump so it is parallel with the bottom of the
crankcase.

BY-PASS VALVE

The by-pass valve (located on the outside of the rear
bearing plate) controls oil pressure by allowing
excess oil to flow directly back to the crankcase.
Normally the valve begins to open at about 25 psi. Itis
non-adjustable and normally needs no maintenance.
.To determine if abnormal (high or low) oil pressure is
caused by a sticking plunger, clean and inspect the
valve.

To remove the valve, unscrew the recessed plugin the
rear bearing plate and lift out the spring and plunger
assembly (Figure 52). Determine proper vaive opera-
tion by checking the spring and plunger according to
the following measurements.

Plunger Diameter................
Spring
Free Length

.3365" to .3380"

2-5/16" — 1/186"

................
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WITH FINE WIRE.

FIGURE 53. CLEANING ROCKER BOX OIL LINE

OIL FILTER

The full-flow filter is mounted on the filter plate at the
left front corner of the crankcase. Replace normally
after every 200 hours of operation. Remove the filter
by turning counterclockwise. Lubricate the gasketon
the new filter with engine oil. Install the filter until the
gasket touches the base and tighten 1/2 turn; do not
overtighten.

OIL LINES

The rocker box oil line (Figure 53), should be flushed
with solvent and the small holes cleaned with fine wire
at regular intervals. Clean other oil lines and drillings
with compressed air whenever the engine is dis-
assembled or overhauled. Remove the oil mounting
plate to reach the oil gauge passage.

All external oil lines, the rocker box oil line and the
internal oil line to the rear bearing, are replaceable.



CRANKCASE BREATHER

The crankcase breather, located in the rear leftcorner
of the crankcase maintains a partial vacuum in the
crankcase during operation to control oil loss and
ventilate the crankcase. The older type includes a
metal filter packed into the tube on the crankcase, a
rubber cap with flapper valve, and hose connecting it
to the engine air horn. This breather is shown in
Figure 8.

To disassemble, remove the rubber cap from the
crankcase tube and pry the valve out of the cap. Wash
the valve in fuel at regular intervals and, if defective,
replace it. Also, pull the baffle out of the breathertube
and clean it. Install the valve with the perforated disk
toward the engine.

Beginning with Spec T, the JC uses a PCV (Positive
Crankcase Ventilation) valve mounted under the
rocker boxes. See Figure 54.

Beginning with Spec S, the JB uses the new style
breather shown in Figure 55.The JC, prior to Spec T,
retains the older breather system without the valve.

Every 500 hours remove the PCV valve; wash in diesel
fuel orkerosene, and inspect for carbon residue. Ifthe
valve appears to be unusually gummy, it may have to
be disassembled (Figure 56) for cleaning. Replace-
ment with a new valve is preferable under these
conditions. :

FIGURE 54. CRANKCASE BREATHER WITH
PCV VALVE
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Remove hose clamp,breather hose,breather cap clamp
and insulator halves to release breather cap and vaive
assembly. Wash cap and valveassembly amtd the baffle
in suitable solvent and reinstall. . ’

FIGURE 55. CRANKCASE BREATHER

FIGURE 56. PCV VALVE
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STARTING SYSTEM

Most engine instailations use a starting motor, as
shown in Figure 57.The starting motor mounts on the
right side of the engine and drives the flywheel for
starting. It is a standard automotive starting motor
with solenoid shift and over-running clutch, con-
trolled by a start solenoid in the control box. When the
control box solenoid energizes, the solenoid on the
motor operates, shifting the starter pinion to engage
the flywheel ring gear and closing the circuit to the
starting motor. The starting motor remains engaged
until after the engine starts when the control circuit
centrifugal switch closes, completing the starting

cycle. The over-running clutch protects the starter
armature from overspeeds.

ONAN does not stock all parts for the starting motor. See an
authorized dealer.

MAINTENANCE

Check the battery water level and charge condition
about every 100 hours. Every 500 hours inspect all
starting system wiring for loose or dirty connections,
especially connections to the battery terminals.

Separate Starting Motor: Every 500 hours check for
loose or dirty connections. Check the battery water
level and charge condition every 100 hours. Inspect
the starter commutator and if it is dirty, clean with #00
sandpaper. Do not use emery paper or cloth! Check
the brushes for excessive wear and poor seating on
the armature.

STARTING
MOTOR

SOLENOID

TESTING

Poor cranking performance can be caused bya f'aufjcy
starting motor, defective battery or high resistance in
the starting circuit.

Battery: Check battery condition with a hydrometer.
Specific gravity should be between 1.260and 1.225. If
not, recharge the battery. If the battery won'’t
recharge, replace it.

Wiring: With the starting motor operating, check the
voltage drops (1) from the battery ground terminal
post (not the cable ciamp) to the cylinder block (2)
from the cylinder block to the starting motor frame
and (3) from the battery positive post to the battery
terminal stud on the solenoid. Each drop should be
less than 0.2 volts. If extra long battery cables are
used, slightly higher voltage drops may result.
Thoroughly clean all connections in any part of the
circuit showing excessively high voltage drops.

Starting Motor: If starting motor tests are requirgd,
remove the motor from the engine. Complete starting
motor tests should inciude both tests of free-running
voltage, speed and current and tests of stall torque,
voltage and current,

To test the free-running characteristics, connect the
starting motor in series with a battery and ammeter
and install a tachometer on the motor. Read the free-
running current and speed.

TO START SOLENOID
IN CONTROL BOX

GROUND CONNECTION
TO ENGINE

BATTERY

ATI2

FIGURE 57, STARTING SYSTEM
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FIGURE 58. TESTING FOR TORQUE

The torque test (Figure 58) requires aspring scale and
torque arm, voltmeter, ammeter and variable
resistance to apply the voltage specified by the test
characteristics. The voltage drop across the solenoid
on the starting motor should be less than 1.50 volts. If
not, remove it for repair.

BATTERY

Engines with a separate cranking motor normally use
a single 12 volt battery of at least 62 amp.-hour
capacity.

The battery charging system maintains the batteries
at or near full charge at all times. Inspect the battery
charging system and adjust the charge rate if
batteries appear to be continually discharged.

Adding accessories that draw battery current requires an adjust-
ment of the charge rate.

If discharge or failure to charge cannot be traced to
the battery charging system, thoroughly inspect and
test the battery, and replace it as necessary.

REPAIR

Armature: Inspect the armature for mechanical
defects before checking for grounds or shorted coils.

To test for grounds, use a 12 voit test lamp and check
between each segment of the commutator and the
shaft. Do not touch probes to the commutator brush
surfaces, as this will burn the smooth surfaces.

A growler is necessary to test for shorted coils. With
the armature in the growler, run a steel strip over the
armature surfaces. If a coil is shorted, the steel strip
will become magnetized and vibrate. Rotate the
armature slightly and repeat the test. Do this for one
complete revolution of the armature. If the armature
has a short or ground, replace it.

If the commutator is only dirty or discolored, clean it
with 00 or 000 sandpaper. Blow the sand out of the
motor after cleaning. If, however, itis scored, rough or
worn, turn it down in a lathe.
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Field Coils: Using a test lamp and probes, check the
field coils for grounding to the motor frame or open
circuit. Inspect all connections to be sure they are
properly clinched and soldered. Inspect the insula-
tion for evidences of damage. The only way to check
for field coil shorts is to use the starting motor test.

Bearings: If either the front or rear bearings show
excessive wear, replace them. Drive the old bearings
out, and using an arbor press and the proper arbor,
press new bearings into place.

Brushes: Check the brushes for wear or improper
seating. They should slide freely in their holders.
Check the brush spring tension with a spring scale.
To change spring tension, twist the spring at the
holder with long nosed pliers. '

Replace Prestolite brushes when excessively worn,
orwhenwornto5/8 inch in length. Replace Mitsubishi
brushes when excessively worn or when worn to 3/8
inchin length. Some brushes are soldered to the field
coil. To remove these brushes, unsolder the lead and
open the loop in the field coil lead. Insert the new
brush pigtail completely into the loop and clinch
before resoldering. A good soldering job is necessary
to ensure good contact and low voltage drop across
the connection.

Over-running Clutch: Clean the clutch thoroughly
but do not dip in solvent. It cannot be repacked with
grease.

It should slide easily on the armature shaft with no
binding. Turn the pinion. It should rotate smoothly,
but not necessarily freely. Reverse the direction a few
times and it should instantly lock and unlock. Replace
the clutch if operation is defective or pinion isworn or
damaged.

Shifting Solenoid: See that the plunger moves freely
in the coil. Check puli-in coil continuity between the
solenoid control terminal and the solenoid connec-
tion to the motor. Check the hold-in coil continuity
between the solenoid control terminal and ground on
the motor.
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PRESTOLITE STARTER REMOVAL
AND DISASSEMBLY

1.

Remove electrical connections to control box and
battery at the shifting solenoid, Figure 59.
Remove the engine front air housing and remove
the flywheel.

. Remove the nut holding the starter rear mounting

bracket to the engine. Remove the three
capscrews holding the starting motor mounting
flange to the crankcase. Then pull the starting
motor off the engine. Be careful not to lose any
shims that might be behind the flange.

Remove the link pin holding the shift lever to the

solenoid plunger and remove the shift lever pivot
pin.

. Remove the thru bolts from the commutator end

of the motor. Pull off the end cover and lift the
brushes off their seats. Pull the casthousing from
the front end of the motor and lift the armature
and clutch out of the motor frame.

. To remove the over-running clutch from the

armature, drive the retainer away from the
ringlock near the front end of the shaft, remove
the ringlock and pull the assembly off. Do not
attempt to disassemble the clutch assembly.

If necessary to service the solenoid, remove the
four capscrews and electrical connection holding
it to the motor frame. To reach the switch
contacts, remove the two screws on the rear of the
solenoid.

. Mountstarter motorto engine by adirect reversal

of the removal procedure. Connect battery cable
and wires to starter.
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8. Connect battery cables to battery. Connect
ground cable last.

PRESTOLITE STARTER ASSEMBLY

Before assembling, soak the bronze bearings in oil.
They are absorbent bearings, designed to hold up to
25 percent of their own weight in oil. Be sure the felt
oil pad is in the outer end of the commutator end
bearing.

When the motor is assembled, check the armature
end play. It should be between 0.005-inch (0.127 mm)
and 0.030-inch (0.762 mm). Adjust end play by
adding or removing washers on the commutator end
of the armature.

Before installing, check the pinion clearance. Proper
clearanceis important to ensure starter engagement.

STOP

STARTING MOTOR NEED
NOT BE REMOVED FROM
ENGINE TO MAKE THIS
MEASUREMENT

FEELER GAUGE
(0.07"—0:12" CLEARANCE.
SEE TEXT)

FIGURE 60. CHECKING PINION CLEARANCE
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Press on solenoid core to shift the pinion into full
mesh and measure the clearance between pinion and
pinion stop, Figure 60. This should be between 0.07-
inch and 0.12-inch (3.05 mm) (as near to 0.070-inch
[1.78 mm] as possible.) Adjust the link screw on the
end of the solenoid plunger for proper clearance.

On engines built before May 1962, it was necessary to maintain the
gap between ring gear and starter pinion in the relaxed position at
less than 1/8-inch to ensure starter engagement. When installing

these motors, check this gap. Ifitis too great, a shim kit is available
to reduce it (Figure 61).

STARTING MOTOR
AND FLANGE

SHIMS

Required on some early models.
Be sure to install same number
of shims removed.

FIGURE 61. STARTING MOTOR MOUNTING SHIMS

MITSUBISHI STARTER REMOVAL
AND INSTALLATION

1. Remove both battery cables from battery. Dis-
connect ground cable first.

2. Disconnect battery cable and electrical lead wires
from starter.

3. Remove capscrews and flat washers that attach
starter to mounting bracket.

4. Remove starter.

5. Mount starter motor to engine by a direct reversal
of the removal procedure. Connect battery cable
and wires to starter.

6. Connect battery cables to battery. Connect
ground cable last.

MITSUBISHI STARTER DISASSEMBLY

1. Remove “M" terminal nut and wire lead from
solenoid.

2. Remove the two solenoid mounting screws and
remove solenoid.
3. Remove the two through bolts and brush holder

retaining screws. Remove rear bracket (Figure
61a).

4

REAR BRACKET

THROUGH /

BOLTS
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ES-1186

FIGURE 61a. REMOVING REAR BRACKET

4. Remove frame assembly, and brush holder assem-
bly while pulling the brushes upward. Then re-
move armature assembly.

5. Remove cover assembly, (snap ring and washer)
from the pinion shaft (Figure 61b).

COVER

WASHER \@

ES-1195
SNAP RING

FIGURE 61b. REMOVING SNAP RING AND WASHER

6. Remove capscrew that secures center bracket to
front bracket. Remove the center bracket; several
washers used to adjust pinion shaft end play can
now be removed (Figure 61c).

FRONT
BRACKET

CENTER
BRACKET

C END PLAY
ADJUSTMENT

WASHERS
CAPSCREW ——___ ermrrormer———ff}
- W

ES-1187

FIGURE 61c. REMOVING CENTER BRACKET



7. Remove gear, spring setand lever assembly from 9. Inspect ball bearings. If they are rough or noisy

front bracket. Note direction in which the lever when rotated replace them. The front bearing is
assembly is installed. not replaceable and must be replaced with the
8. Push pinion gear and stopper down and remove bracket.
retaining ring. Remove stopper, pinion gear,
spring, and pinion shaft assembly.
SOLENOID
FIBER TERMINAL “M”
FRONT WASHERS
BRACKET LEVER :
BEARING
PACKING ARMATURE
OVERRUNNING | SPRING / THROUGH

CLUTCH BOLT
SCREW jm @W <
= %2 REAR
, BRACKET
PINION = '
GEAR
GEAR ‘\
S CENTER
0¥ BRACKET SCREW
: END PLAY
/ oion ADJUSTMENT
WASHER
STOPPER SPRING SPRING
(RETAINING AUSH
B
RING) FRAME HOLDER
ASSEMBLY ASSEMBLY
. XES-1255
FIGURE 61d. MITSUBISHI STARTER
OVERRUNNING
MITSUBISHI STARTER ASSEMBLY CLUTCH PINION SHAFT
. PINION
Forassembly reverse the disassembly procedure, but GEAR SNAPEING
note the following items. See Figure 61d. :
Whenever starter motor is disassembled apply grease

to each of the following points. (Recommended
grade; Multemp PS No. 2.)

e Armature shaft gear

e Reduction gear

Ball bearing (Both ends of armature
Stopper on pinion shaft

Sleeve bearing

Pinion gear

Sliding portion of lever REDUCTION GEAR

|

WASHER

Pinion Shaft End Play Adjustment ADJUSTING WASHER  (SENTER.

Adjust end play so that it is 0.1 to 0.8 mm (.0039 to
.0315inch) with the adjusting washers placed between
center bracket and reduction gear (Figure 61e). E£5-1191

FIGURE 61e. ADJUSTING PINION SHAFT END PLAY
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With pinion gear removed, install reduction gear onto
pinion shaft. Place pinion shaft into center bracket
and secure with washer and snap ring. Measure the
end play with a feeler gauge between center bracket
and gear. If necessary, adjust end play by adding or
removing adjusting washers.

If pinion gear has not been removed, place pinion
shaft and reduction gear between front bracket and
center bracket. With lever spring removed and bolt
tightened, push pinion shaft out and measure end
play. Adjust end play if necessary by adding or
removing shims.

Pinion Gear Installation

Place spring and pinion gear onto pinion shaft. Slide
stop ring onto pinion shaft and install retaining ring in
groove. Pull stop ring over retaining ring (Figure 61f).

OVERRUNNING CLUTCH

STOP RING

STOP RING

|

—

—=

SNAP RING

ES-1194

FIGURE 61f. PINION GEAR INSTALLATION

Lever Assembly installation

Figure 61g shows the correct method of installing the
lever assembly, spring, and packing. Pay close atten-
tion to direction of lever.
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FRONT
BRACKET

~

LEVER

PACKING

/

CENTER
BRACKET

N——

ES-1185

FIGURE 61g. LEVER INSTALLATION

Pinion Gap Adjustment
After assembling starter motor, adjust pinion gap.
1. Remove “M” terminal nut and wire from solenoid.

2. Connect positive terminal of battery to “S” ter-
minal on solenoid and negative terminal to starter
body. With battery connected pinion gear will
shift into the cranking position. '

3. Gently push pinion shaft back towards front
bracket and measure the amount of travel (Figure
61h).

PINION

L

(PINION GAP)

AMOUNT OF TRAVEL

ES-1192

FIGURE 61h. PINION GAP ADJUSTMENT

4. The pinion gap should be 0.3 t0 2.0 mm (0.118 to
.0787 inch). Adjust by changing the number of
fiber washers used on solenoid mounting surface.
Increasing the number of fiber washers decreases
clearance. Decreasing the number of washers
increases clearance.



FLYWHEEL ALTERNATOR

DESCRIPTION

The battery charging flywheel alternator (Figures'62
and 63) has a permanent magnet on the flywheel that
provides a rotating magnetic field. A group of coils
(stator) is mounted behind the flywheel on the gear
cover to “cut” the magnetic field, thus producing an
AC voltage. A solid-state voltage regulator controls
this AC voltage and a full wave rectifier converts the
regulated AC voltage to DC. This DC voltage is used
for keeping the battery charged and supplying power
to the electrical system.

The battery charging system has four major com-
ponents: (1) a permanent magnet on the flywheel
provides a rotating magnetic field; (2) agroup of coils
mounted behind the flywheel on the gear cover cut
the field to produce a voltage; (3) a 2-step mechanical
regulator controls the AC voltage to the rectifier, and
(4) a full wave rectifier converts the regulated ACto
DC for battery charging.

The permanent magnet (rotor) is fastened to the
fiywheel by screws. It is fully supported by the
flywheel and therefore has no bearings. The stator
windings are encapsulated in an epoxy resin for
protection from moisture. Cooling of the stator is
from special fins on the rotor. The rectifier is located
inside the blower housing and cooled by incoming
engine air. A fuse between the rectifier and ground
protects the rectifiers from destruction should the
battery be connected in the circuit with reversed
polarity. The mechanical regulator cannot tolerate
normal vibration of the engine, so it must be mounted
on a separate panel.

- The battery charge voitage furnished by the flywheel
alternator (beginning with Spec T) is regulated by
solid state rectifiers with the combination regulator-
rectifier mounted on the blower housing. The
regulator automatically controls the battery charge
rate. There is no adjustment in the regulator.
Maintenance consists of keeping the heat-sink fins
clean at all times to permit adequate cooling. The
following is a list of do’s and don’ts.

1. Do Be Sure Output Control Plug (connector) is
properly inserted in the stator receptacle. This
means the plug must push into and solidly bottom
in the receptacle so as to eliminate any resistance
due to a poor connection. Keep it clean and tight.

2. Do Be Sure the Output Control (regulator) has a
good clean ground connection to operate proper-
ly. This means the mating surface where the
control unit mounts on the housing mustbe clean
and fastening bolts tightened properly.
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3. Battery - Don’t reverse battery leads. Reverse
polarity will destroy the output control.

The voltage regulator prior to Spec T provides two
different rates of current output. The smaller output
connects to the charge circuit for a continuous low
charge rate. The larger output is controiled by the
mechanical regulator, with two relays, one of which is
voltage sensitive. When battery voltage falls and the
voltage sensitive relay is de-energized, contacts close
to provide a circuit to the other relay, which makes a
circuit for the high rate charge. See wiring
schematics, Figure 64.. The voltage at which the
sensitive relay is energized varies with the
temperature.

The final result is a charge rate of 12 amperes into a.
70-amp hour, 12-volt battery when the engine is
running at 1,800-rpm. The maximum continuous DC
load is limited to 10 amperes at 1,800-rpm. Reverse
current through the rectifiers is 5- to 10-milliamperes,
80 no special reverse current protection is needed.

The engine should not be run while the battery is disconnected, but
if the battery is accidentally disconnected, the system will not be

~damaged.

MAINTENANCE

There are neither brushes nor bearings in this system
so maintenance is limited to keeping the components
in good condition. When the flywheel is off, clean the
rotor and stator and check the wires. In general, see
that all connections are secure and all components
clean. If the alternator is operating satisfactorily, do
not temper with it.

GENERAL

Several simple tests can help service personnel to
isolate the defective component in the charging
system.

1. Check voltages at battery, regulator and alter-
nator terminals.

a. Measure these readings while system is
operating satisfactorily.

b. This data will make it easy to spot a trouble
source when it occurs.

c. Record separate readings taken from each
engine, as they vary from system to system.

2. Check all accessories with an ammeter to make
sure they are drawing rated amperes and are not
loading system excessively.
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FIGURE 64. CHARGING CIRCUIT SCHEMATICS

PRECAUTIONS

1. Check battery to be sure itis fully charged. If not,
replace with a fully charged battery.

2. Make sure of battery polarity (negative ground
only). Otherwise system could be damaged.

3. Be sure outputconnectorisproperly inserted into
stator receptacle. This means plug mustpush into
and solidly bottom in receptacle.

4. Be sure all electrical connections are clean and
tight.

5. Do not operate system withouta battery. Damage
will occur to regulator and battery ignition coil.

6. The regulator case must be grounded on Onan
flywheel alternator systems through its mounting
bolts.

TROUBLESHOOTING

When electrical system trouble occurs there are three
general areas to check:
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1. Battery and associated wiring.
2. Regulator-Rectifier
3. Alternator

Battery

The battery often reveals the symptoms of a faulty
electrical system. The battery is also the culprit in
many cases. If the charging system is operating
properly, you should expect and get long battery life.
But even the best battery has a definite life expectan-
cy and eventually it will fail.

Since batteries have a definite bearing on system
operation, it is important to check them often as part
of a periodic maintenance program. The charging
system is operating adequately if 75 percent or more
of the full-rated charge is read in each cell of a warm
battery. If the reading exceeds this figure, there is no
problem unless there is over-charging which shows
up, as high battery water usage. Also, if specific
gravity varies by more than 25 points between cells, it
is likely that one of the cells has failed, or is near the
failing point. Replacing the battery is advisable.



A poor battery causes problems and should be
checked first during electrical system
troubleshooting or maintenance. The better the care,
the longer all components will last and the more
profitable, trouble-free service you'll receive.

Regulator-Rectifier

To see if the regulator is performing satisfactorily,
place a DC voltmeter across the battery terminals with
the engine NOT running. Record this voltage. Then
start the engine and accelerate to a fast idle (1800 rpm
or higher). If the voltage does not rise from original
reading after a few minutes, the system is not
operating properly, and the regulator should be
suspected. However, check the alternator output
before concluding that the regulator is at fault.

Alternator

To see if alternator is producing voltage, unplug
connector and insert an AC voltmeter into two stator
output leads (yellow). Start engine and accelerate to
approximately 1800 rpm. Voltmeter shouid read ap-
proximately 17-30 AC volts. If voltage is considerably
less than these figures, either the alternator stator or
rotating magnet group is defective. Test stator win-
dings with an ohmmeter (engine not running). Stator
winding values are usually less than one ohm. If

readings are within limits, then the magnet group is
defective.

TESTING

To check alternator output, connect an ammeter
between the red terminal on the rectifier and the
ignition switch. With the engine running at 1,800-rpm,
the ammeter should indicate about 8-amperes into a
fully discharged battery, and progressively less as the
battery becomes charged. The regulator switches
from high to low charge atabout 14-1/2 volts and from
low to high at about 13 volts. Current at low charge
should be about 2-amperes. If output is unsatisfac-
tory, do the following tests. )

Rotor: To test for magnetism in the rotor, merely hold
a piece of steel close to the magnet. If the steel is
strongly attracted, the rotor is satisfactory. If not,
replace the flywheel magnet group. Strength of the
magnet is a basic quality that will not change much
over a period of time.

Be sure to check torque of bolts fastening

magnet ring group to the flywheel.

Regulator-Rectifier Test (Begin Spec T):

1. Charge battery and check its condition to be sure
it is serviceable. See Table 3.

Charging system tests require a fully charged battery.
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TABLE 3. TESTING WICO 20 AMP SYSTEM

TEST VALUE
Battery voltage - unit

not running 12 volts DC
Battery voltage with

unit running at 1800 rpm

or more (fully charged 13.4-14
battery) volts DC
AC voltage from stator

with plug disconnected

and unit running at 17 volts AC
about 1800 rpm +10%
Ohmmeter reading at plug

when checking two AC

stator leads - unit not Less than
running. .8 Ohms

2. Connect a voitmeter across battery. Start engine
and operate between 1800 and 3600 rpm. The
voltmeter should read 13.4 to 14 volis.

3. If voltage is below 13.4 volts, install a new
regulator-rectifier and re-test. Be sure regulator-
rectifier has a good clean ground connection and
that the wire connector is properly seated.

4. When meter reads 13.4 volts, no further testing is
required. If new regulator-rectifier has been in-
stalled and meter does not register 13.4 volts
minimum, then proceed to test the stator group.

Flywheel Stator Test — Engine Running:

With engine running at 1800 rpm, disconnect connec-
tor at regulator and insert an AC voltmeter between
the two yellow wires. The AC voltage should read
approximately 17 volts or higher.

Flywheel Stator Test — Engine Not Running:

Use a Simpson Model 270 V.O.M. or equivalent for
testing stator. Set voltage selector switch to DC+. Be
sure test meter is in good condition and if battery
powered, that the battery is good. Be sure the meter is
zeroed before each reading and each time you
change scales.

1. Disconnect connector plug at regulator. Zero
meter on Rx1 scale.

2. Connect meter leads to the two outside terminals
of the female plug (both yellow wires). Meter
should read less than .8 ohms. This test checks
stator winding for continuity. If no reading shows
on meter, winding is open. Replace stator.

3. To check for grounded stator winding, touch red
meter lead to yellow wire plug and other meter
lead to metal core. Meter should read infinity. If



meter shows a reading then winding TS
grounded—replace stator.

4. Disconnect the stator leads and test each one
with a 12-volt test lamp for grounding. Touch one
probe to the lead and the other probe to a good
ground on the engine. None of the leads should
show a ground, which will be indicated if the lamp
lights. If a ground is indicated, replace the stator.

5. To test forshorted coils or opened circuits, use an
ohmmeter, set to read the proper range of
resistances; the resistance values are as follows:

Lead 7 to 8 — .25-ohms
Lead 8 to 9 — .95-ohms
Lead 9 to 7 — 1.10-ohms

If the resistance varies over 25 percent from the
above values, install a new stator and check for
improved perfcrmance.

Rectifier (Prior to Spec T): Completely isolate the
rectifier assembly from the charging circuit by dis-
connecting all four wires. Test each rectifier
separately with an ohmmeter(Figure 65) ortestlamp.

With an ohmmeter, connect one test lead to the
rectifier lead and the other test lead to the rectifier
base. Take the reading and then reverse the test

HEAT SINK

RECTIFIER
TERMINAL

-
——
-

RECTIFIER
ASSEMBLY

RECTIFIER
TERMINALS

probes. If the rectifier is good, one reading will be
much higher than the other.

If a test lamp is used, touch the test probes together
and observe the brightness of the bulb. Then touch
the probes across the rectifier. If the rectifier is good,
the buib will ilight dimly. If the bulb lights brightly or
not at all, the rectifier is defective and must be
replaced.

Voltage Regulator (Prior to Spec T): If the low rate
charge is satisfactory, but high rate is not, connect a
jumper between terminals B and C. Run the engine
and check high charge rate at the battery; it should be
about 8~amperes. If the high charge rate is satisfac-
tory when the regulator is bypassed, either the
regulator or its power circuit is defective. With a 12-
volt test lamp, check input to the voltage sensitive coil
at terminal A. If the lamp lights, inputis okay and the
regulator is defective. :

Ifthe charge rate with B and C jumpered is low, look to
the alternator or its wiring for the cause.

Indicator Light: This light is used on engines with
factory mounted controls. Light mounts on rear
cylinder air housing and glows red when the alter-
nator is charging.

OHMMETER
RECTIFIER @
TERMINALS 1

FIGURE 65. RECTIFIER TESTS (PRIOR TO SPEC T)



ENGINE DISASSEMBLY AND REPAIR

This section covers the various assemblies and parts
of the engine. All repairs should be done by a
competent mechanic. Maintain factory limits and
clearances (see Dimensions and Clearances section).

CYLINDER HEADS AND VALVES

Each cylinder head assembly contains valves, valve
seat inserts and guides, rocker arms and spark plugs.
The valve assemblies are operated by pushrods
running through the cylinder head and push rod
shields to the camshaft. Exhaust valves are hardened

chrome alloy-faced, and ride on hardened chrome-

alloy seat inserts. All valves have release-type
rotators.

Check the valve clearances at regular intervals. In
addition, scrape the combustion chambers clean and
inspect the valves and valve seats regularly. If the
combustion chambers show excessive carbon
buildup, reduce the interval between cleaning.

Adjustment

After the engine has reached a stable temperature
condition, the valve clearances may be adjusted. It is
recommended that the valve clearance be set with
engine at room temperature {(approximately 75°F).
Allow at least two hours cooling time after engine
operation.

JB Series

Adjust valve clearance on the JB engines as follows,
obtaining valve clearances from Table 4.

1. Turn the flywheel so the piston of the valve to be
checked is between 10 degrees and 45 degrees
after TDC (about 2 inches after TDC) of the
compression stroke.

2. Turn the flywheel until the TC (top center) mark
on the flywheel lines up with the timing pointeron
the gear cover. Then turn the flywheel in a
clockwise direction for an additional 10 to 45
degrees. There is no timing mark for this position
so it must be estimated. With the piston located in
this position the cylinder will be in its power
stroke with both valves completely closed.

3. Check the cylinder head-bolt torque.

4. Using a feeler gauge, check the clearance
between the rocker arm and the valve (see Figure
66). Increase or reduce the clearance until the
proper gap is established, adjusting with the
locknut which secures the rocker arm to the
cylinder head. Refer to Table 4 for correct valve
clearance setting for your particular engine.

JC Series

Adjust valve clearance on the four cylinder JC-Series
engine as follows:
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FIGURE 66. SETTING VALVE CLEARANCE

. Adjust the valve clearance in the firing order (1-2-

4-3) sequence. After the cooling period, set
timing for number 1 cylinder and the valve
clearance.

. To adjust valve clearance for number 2 cylinder,

turn the flywheel in a clockwise direction 180
degrees (1/2 revolution) from position used in
step 1 The flywheel position should be
between 10 degrees and 45 degrees past the BC
(bottom center) flywheel mark.

Early model four-cylinder engines do not have a BC mark on
the flywheel.

. After timing number 2 cylinder, adjust valve

clearance (refer to two-cylinder adjustment).

. To adjust valve clearance for number 4 cylinder,

turn flywheel in aclockwise direction 180 degrees
(1/2 revolution). The flywheel should be between
10 degrees and 45 degrees past TC flywheel mark.

. After timing number 4 cylinder, adjust valve

clearance.

. To adjust valve clearance for number 3 cylinder,

turn flywheel in a clockwise direction 180 degrees
(1/2 revolution). The flywheel should be between

10 degrees and 45 degrees past BC flywheel
mark.

. After timing the number 3 cylinder, adjust the

valve clearance.

TABLE 4. VALVE CLEARANCES

PRIOR SPEC D BEGIN SPEC D
GASOLINE
Intake .010 .012
Exhaust .013 015

GAS, GAS-GASOLINE

Intake .013 .013
Exhaust .020 .020
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FIGURE 67. VALVE MECHANISM

Compression Test: Run the engine until thoroughly
warm. Stop and remove all spark plugs. Insert the
compression gauge in a spark plug hole, crank the
engine and note the reading. To check for piston
blow-by, squirt a small amount of SAE 50 oil into the
cylinder and repeat the check. An increase in com-
pression with oil in the cylinder indicates piston blow-
by.

Compression of a standard new engine cranking at
about 300 rpm is about 110 psi. Compression should
be fairly uniform, normally with less than 10 psi
differences between the highest and lowest cylinder,
taken at the same cranking rpm. Excessively high
readings indicate carboned combustion chambers.

Compression readings will change because of
differences in cranking speed, altitude and ambient
temperature conditions. There the limits are given
oniy as a guide. The best indication of leakage is the
pressure difference between cylinders or a compres-
sion increase when oil is added to the cylinder.

Disassembly:
Valves, tappets, rocker arms and pushrods should be kept in order
and returned in same order.

1. Remove rocker box cover, spark plugs and con-
necting oil lines to cylinder heads. Remove the
intake and exhaust manifold.

2. Remove capscrews holding each cylinderhead to
cylinder block.

3. Remove each head. If it sticks, rap it sharply with a
soft hammer. Do not use a pry.

4. Remove rocker arms and pushrods.

5. Using a valve spring compressor, disassemble
valve assemblies.
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Repair: Thoroughly clean all components of the
cylinder assemblies. Remove all the carbon deposits
from the combustion chambers and clean all gasket
surfaces.

Remove all carbon and check each valve for burning,
pitting or warped stem. Valves that are slightly pitted
or burned should be refinished on an accurate valve
grinder to a 45 degree angle. But, if they are badly
pitted, or will have a thin edge when refaced, replace
them.

Check refinished valves for a tight seat to the valve
seat with an air pressure-type testing tool or by
applying Prussian Blue on the valve face and rotating
it against the seat.

Check valve guide-to-valve clearance. If the proper
clearances cannot be obtained by replacing the
valves, replace the valve guides. Drive the old valve
guides in until they protrude 11/32-inch from the
rocker box side of the head. Ream the new valve guide
to obtain the proper clearances (see Dimensions and
Clearances section).

If the valve seats are pitted, refinish them. Using
conventional seat-grinding equipment, reface each
seat to a 45 degree angle and a seat width of 3/64-inch
to 1/16-inch. You should be able to reface each seat
several times before it becomes necessary to replace
it.

If, however, the valve seats are loose or cannot be
refaced, replace them. :

Use ONAN #420-0272 in a drill press (Figure 68) to
remove each valve seat. Adjust the tool to cut 1/64-

inch from the edge of the seat.

BE SURE TO
OiL PILOT OF

TOOL

=)

AFTER CUTTING
RIND 1S EASILY
REMOVED.

’ p MAKE CUT 1/64”
w y" ®@)FROM EDGE OF
SEAT

FIGURE 68. REMQVING VALVE SEATS

Oil the pilot to prevent seizing in the valve guide. Cut
each seat down to a narrow rind on edges and bottom
and break it out with asharp tool. Be careful not to cut
into the counterbore bottom.



Thoroughly clean the valve seat counterbore and
remove any burrs from the edges. If the counterbore
is damaged, machine for an oversize seat. Oversize
seats are available in .002", .005", .010" and .025".
Otherwise, install new standard-size seat inserts.

Drive the new valve seat inserts into place. Each seat
must rest solidly on the bottom of the counterbore at
all points. To ease installation, heat the cylinder head
in an oven at 325°F for about 1/2 hour and cool the
valve seats in dry ice.

After installation, and before facing the new seats,
peen the head material against the valve seat in the
three areas between the machine roll marks (Figure

CROWD METAL OF HEAD
AGAINST VALVE SEATS
BY PEENING AREA BE-
TWE&gI MACHINE ROLL

=/=— MAR

. .,.\/P'EENED AREA

MACHINE ROLL
MARKS

FIGURE 69. PEENING VALVE SEAT AREA
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Face each new seat to a 45 degree angle and width of
approximately 3/64-inch. The finished seat face
should contact the approximate center of the valve
face. Use Prussion Blue on each valve face to check
this. Make corrections to the seat, not the valve face.

Check the valve springs on an accurate compression
scale. Replace any spring that is weak, cracked or
pitted, or has ends out of square. See Dimensions and
Clearances section for valve spring data.

INSTALLATION

1. Push a new valve stem oil seal onto each intake
valve guide and clamp in place. Then oil theinside
surface of each seal.

Engines built before June 1962 had no valve seals.

Oil stem of each valve lightly and inserteach inits
own guide.

. Check each valve for a tight seat with an air
pressure type-tester. If a tester isn't available,
make pencil marks at intervals on the valve face
and observe if marks rub off uniformly when valve
is rotated part of a turn in seat. If the seat isn't
tight, regrind valves.

Using a valve spring compressor, compress each
valve spring with its spring retainer in place and
insert retainer locks.

Spring retainer should never contact valve stem seal
when vompressing valve springs.

. Coat both sides of head gasket with Permatex No.
3 (pliable sealer). Install head assembly and
gasket to cylinder block. Tighten head bolts 1 or2
turns.

. Make up pushrod shield assemblies by installing
an “O” ring (Figure 70) on one end of rod and a
spring, washer and “O” ring on opposite end. Lift
cylinder heads and install pushrod shield
assembilies.

W
BEFORE TIGHTENING
CYLINDER HEAD BOLTS
LIFT HEAD SLIGHTLY
WHILE DEPRESSING
VALVE PUSH ROD SHIELD
AND SPRING.

== INSERT UPPER END OF
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VIDED IN HEAD.

WASHER

9

*0” RING

0

FIGURE 70.

3

INSTALLING PUSH ROD SHIELDS

Redistribution or publication of this document,
by any means, is strictly prohibited.



7. Tighten the head bolts to 28 to 30 Ibs. ft. following
the sequence in Figure 71.

Four cylinder models; observe the following special
procedure to align the two heads and prevent air leaks.

a. Assemble heads, gaskets and pushrod shields
to block and install capscrews, but do not
tighten.

b. Install intake manifold to heads and tighten
nuts to 13-15 ibs. ft.

¢. Tighten cylinder head capscrews, following
sequence in Figure 71,

8. Install exhaust manifold, oil lines, spark plugs and
carburetor. Install valve stem caps. Install
pushrods, rocker arms and rocker arm nuts.

9. Set valve clearance. See Table 4 for clearances.

Atfter the first 50 hours of operation, retighten the cylinder
head bolts and check valve clearance.

10. Reinstall rocker box cover, air housing and

access door.

FIGURE 71. CYLINDER HEAD BOLT TORQUE
SEQUENCE

CONNECTING RODS,

PISTONS,
CYLINDERS

Each cam-ground aluminum piston is tapered and
fitted with two compression rings and an oil control
ring. Full floating piston pins held in place with snap
rings connect the piston to its connecting rod. The
lower end of each connecting rod contains halif shell,
precision bearings and the upper end, semi-finished
bushings.

Engines marked with an E following the engine serial number are
fitted with .005-inch oversize pistons at the factory. Use standard
rings for these pistons.

Removal and Disassembly: Connecting rods and
caps are stamped with numbers for installation in the
proper cylinder. When removing piston assemblies,
check marking so each can be reinstalled in the
proper cylinder. Keep all components of each piston
assembly together.

a8

1. Drain crankcase oil and remove oil base, air
housing and cylinder heads.

2. Scrape off carbon ring at top of each cylinder to
prevent damaging rings or pistons.

3. Remove the connecting rod cap and push the
assembly through the top of the cylinder bore. If
the ridge at the top of the cylinder interferes with
piston removal, cut it down with a ridge remover
before taking the piston assembly out.

4. Using a ring expander, remove the rings from
each piston.

5. Remove the two retaining rings and push the
piston pin from each piston.

Cylinders: The cylinder walls should be free of
scratches, pitting and evidence of wear. Check with

.an inside-reading micrometer for excessive out-of-

round or taper. New cylinder dimensions are 3.2495"

-to 3.2505".

If_necessary, rebore the cylinder to fit the next
oversize piston. Pistons and ring sets are available in
010", .020”" and .030" oversize. If refinishing is not
required, remove any ridges from the top of the wall
with a ridge cutter, oriftheridge is small, ade-glazing
stone.

Pistons: Clean the carbon from the ring grooves and
make sure all gil holes are open. if any piston is badly
scored or burred, loose in the cylinders, has badly
worn ring grooves or shows excessive wear, replace
it.

Check clearance by inserting each piston in its
cylinder. Check the clearance 90 degrees from the
axis of the piston pin and 3/8-inch below the oil
control ring. Clearance should be .0012" to .0032". If
it exceeds the limits, replace the piston and check the
cylinder bore size.

Piston Pins: Each pin shouid be a thumb push fitinto
its piston at room temperatures. If the pin is ex-
cessively loose, install a new pin or the next oversize
pin. If the piston is worn so that the oversize pin won’t
fit, replace the piston.

Rings: Inspect each ring carefully for fit in the piston
grooves (Figure 72) and seating on the cylinder wall.
Fit each ring to the cylinder wall at the bottom of its
travel, using a piston to square the ring in the bore.
Check the end gap with a feeler gauge, Figure 73. it
should be .010" t0.020". If the gap is too small, file the
butt ends of the rings. Do not use rings that need alot
of filing, as they won’t seat properly on the cylinder
walls. If oversize pistons are used, use the correct
oversize rings.

During piston ring replacement de-glaze the cylinder
walls with either a de-glazing hone or emery paper.
Do not change the diameter of the cylinder bore.
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Create a cross hatch pattern on the cylinder walls.
After de-glazing, be sure to completely clean the
cylinder walls and the rest of the engine to remove all
residue.

Connecting Rods: Clean each connecting rod and
check for defects. Check the upper connecting rod
bushings for proper piston pin clearance. Clearance
should be .0002" to .0007".

Press out excessively worn bushings and install new
bushings. Press the new bushings._in until they are
centered in the connecting rod (Figure 74). After
installation, drill the bushings with a 3/16~inch drill
through the counterbored hole in the connecting rod
top. Be sure the connecting rod oil spray hole is open.
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FIGURE 74. CONNECTING ROD BUSHINGS

Connecting Rod Bearings: Inspect the connecting
rod bearings for burrs, breaks, pitts and wear.
Measure the clearance between bearings and the
crankshaft journal. The clearance shouid be .001" to
.003". If necessary, replace with new standard or
oversize precision bearings. Refer to Dimensions and
Clearances section for journal size.

1. Install the connecting rods on each piston with
pins and retaining pins. Install so the connecting
rod oil spray hole is on the same side as the "V”
notch in each piston.

2. Install all rings on each piston. Tapered-type
rings are marked “TOP” or identified in some
other manner. Place this mark toward the closed
end of the piston. Space the ring gaps 1/3 of the
way around the piston from one another. No gap
should be in line with the piston pin. Qil the rings
and pistons.

TOP OF THIS NOTCH
PISTON TOWARD FRONT
OF ENGINE

FIGURE 75. PISTON TOP IDENTIFICATION



3. Position a bearing half in each connecting rod. Be
sure there is no dirt under bearing. This could
cause high spots and early bearing failure.

4. Oil cylinder walls and pistons. Install each piston
in proper cylinder using a suitable installer. Each
assembly should be installed with “V" mark on
piston toward front of engine. The word “Front”
may be found on some piston tops. See Figure 75.

5. Position each connecting rod on the crankshaft,
oil the journal and install its rod cap with bearing
half. When installing the rod cap, position so the
raised witness mark on the forging matches the
mark on the connecting rod (Figure 76).

6. Tighten connecting rod capscrews to specified
torque (27-29 ft. Ibs.).
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FIGURE 76. CONNECTING ROD WITNESS MARKS

7. Crank engine over by hand to see that all bearings
are free.

8. Install oil base with a new gasket. install cylinder
heads.

Break-In Period: Whenever new rings or pistons are
‘installed, or the cylinder refinished, the engine must
be run-in before regular operation. Run the engine for
15 to 20 minutes at no load, about 1/2 hour at 1/3 load
and 2 to 3 hours at 2/3 load. Then resume regular
operation.

Avoid light loads during the balance of the break-in
period to best seat rings for oil control.

ENGINE DISASSEMBLY

During engine disassembly, observe the following
order (i.e., Fiywheel, Gear Cover, etc.). As dis-
assembly progresses, the order may be changed
somewhat as will be self-evident.

The engine assembly procedure is the reverse of
disassembly. Any special assembly instructions fora
particular component are included. When reassembl-
ing, check for special assembly instructions or
procedures.

Flywheel: The flywheel is a tapered fit on the
crankshaft. To remove the flywheel first remove the
blower housing. The flywheel is then removed by
using the crank dog as a puiler as follows: first remove
the crank dog and flywheel mounting capscrew. Then
remove the large washer from the flywheel mounting
capscrew and reinstali the screw part way. Install the
washer into the crank dog and mount the crank dog
so the washer bears against the end of the flywheei
mounting screw. Tighten the two crank dog
capscrews alternately until the flywheel comes loose.
See Figure 77.
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FIGURE 77. PULLING FLYWHEEL

Ring Gear: Remove the ring gear by sawing part way
through, then break it, using a cold chisel and heavy
hammer.

Toinstall a new ring gear, placeitin an oven heated to
380-400 degrees for 30 to 40 minutes. When heated
properly, the ring wiil fall into place on the flywheel. If
it binds, drive it into place with a hammer. Do it fast
and do not damage the gear teeth. The ring will
contract rapidly and may shrink to the flywheel before
it is in place. If this occurs, a new ring gear may be
required.

Gear Cover: To remove the gear cover, detach the
upper governor ball joint and remove the ignition
breaker points (Start-Disconnect switch), plate and
gear. Remove the screws holding the gear coverto the
crankcase. To loosen the gear cover, tap it with a soft
hammer.
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Governor Shaft: Two sets of needle bearings support
the governor shaft. To remove the shaft from the gear
cover, remove the governor yoke and pull the shaft
from the gear cover. If the shaft binds during opera-
tion, clean the bearings, if loose, replace the bearings.
To remove the larger bearing, drive both bearing and
oil seal out from the outside of the gear cover. Remove
the smaller bearing with an Easy-Out or similar tool.
Press new bearings and oil seal into place.
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Gear Cover Oil Seal: Replace the oil seal if damaged
or worn. Drive the old seal out from inside the gear
cover. Lay the cover on a board so the seal boss is
supported. Using an oil seal driver, insert the new seal
from the inside with rubber lip toward outside of gear
cover (open side of seal inward) and drive it flush with
the outside surface (Figure 78). During gear cover
installation, reverse the driver to protect the oil seal.
Lubricate lips with heavy grease.

1. Operate governor shaft to check for binding and
see that governor shaft end thrust ball is in place
(Figure 79).

2. Turn governor yoke so smooth side is toward
governor cup. Set governor cup so stop pin in
gear cover will fit into one of holes in cup surface.
Measure distance from end of stop pin to moun-
ting face of cover. it should be 25/32-inch. if not,
replace pin. Position open edge of pin toward

- crankshaft seal to avoid governor cup drag.

3. Usean oil seal driver (orapiece of shim stock over
crankshaft keyway) to protect oil seal and install
gear cover. Tighten mounting screws to specified
torque. Before tightening screws, be sure stop pin
is in governor cup hole (Figure 79).

4. Install and time ignition points on JB (see Ignition
System). Install and gap centrifugal switch on JC
(see Control System).
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Governor Cup: To remove the governor cup, remove
the snap ring from the camshaft center pin and slide
the cup off. Catch the 10 flyballs that wili fall out when
the cup is removed. Replace any flyballs with flat
spots or grooves. Replace the cup if the race surface

is grooved or rough. The governor cup must be a free -

spinning fit on the camshaft center pin, but should be
replaced if excessively loose or wobbly. See Figure
80.

The center pin must extend 25/32 inch from the
camshaft gear to give the proper travel distance from
the cup. If less, the engine may race; if more, the cup
won’t_hold the balls properly. If the distance is too
great, drive or press the center pin in. If it is too small,
replace the pin. It cannot be removed without damag-
ing the surface. In some cases, if the distance is too
small, the head of the governor cup can be ground to
give the necessary 7/32-inch travel distance.

To install the governor assembly, tip the front of the
engine upward. Set the flyballs in their recesses and
position the governor cup on its shaft. Install the snap
ring on the center pin.

Camshaft: The camshaft is a one piece machined
casting, driven through gears by the crankshaft. It
rides on sleeve bearings pressed into the crankcase.

In addition to opening and closing the valves, the
camshaft operates the fuel pump and, on JC engines,
the distributor.

Remove the camshaft as follows:

1. Remove rocker arms and pushrods from vaive
chambers.

2. Remove fuel pump from the engine. Remove
distributor (JC only).
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3. Remove crankshaft gear retaining washer by
removing lock ring on crankshaft.

4. Lay engine on its side to avoid dropping tappets
and remove camshaft assembly as a group. If
necessary, pry it out with a screwdriver between
camshaft gear and crankcase. o

} caution

3. Remove tappets from camshaft end of pushrod
holes.

Be sure the camshatt lobes do not catch
on pushrod tappets during removal.

If a lobe is slightly scored, dress it smooth with a fine
stone. If the camshaft is badly worn or scored, replace
it. :

The camshaft gear is a press fit on the camshaft and
drives it at one half crankshaft speed. The gear drives
the ignition timing (start-disconnect switch on four
cylinder) gear on two cylinder models. To remove;
use a hollow tool or pipe that wili fit inside the gear
bore and over the center pin. Press the camshaft out
of the gear bore. Be careful not to damage the center

pin.

The camshaft bearings should be replaced if the
clearance to the camshalft is greater than specified; or
if the bearings show cracks, breaks, burrs, excessive
wear or other defects.

The camshaft to bearing clearance should be .0012"

. to .0037". To check the rear bearing, remove the

expansion plug at the rear of the crankcase.

Press new bearings into place (Figure 81) using
bearing driving tool. Press the rear bearing flush with
the bottom of expansion plug recess. Press the front
bearing in flush with the crankcase front surface so
the crankcase and bearing oil passages align. After
the rear bearing is installed, insert a new expansion
plug in the recess, using sealing compound, and
expand itinto place with sharp blows at its center. The
bearings are a precision-type and do not require
reaming. Install the camshaft assembly as follows:

1. Install key and press camshaft gear on its shaft,
Figure 82. Mount governor components.

2. Slide thrust washer onto shatft.

3. Lay engine on side or end and insert pushrod
tappets.

4. Install camshaft assembly in engine. Align timing
marks on camshaft gear and crankshaft gear
(Figure 83).

5. Replace pushrods and fuel pump. Install and.
retime distributor (JC only).

Crankshaft: The engines use a counterbalanced,
ductile crankshaft. The two-cylinder crankshafts ride
on two lead-bronze bearings, the front one housed in
the crankcase and the rear one.in the bearing plate.
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The four-cyiinder model uses an additional split
center main bearing.

Remove the crankshaft as follows:

1.

2.
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Remove the lock ring and retaining washer in
front of the crankshaft gear.

Pull off crankshaft gear, Figure 84. 1t has two %-20
UNC tapped holes for attaching a gear pulling
ring (ONAN tool 420-0275). Use care not to
damage teeth if gear is to be reused.

. Remove oil pan and piston and connecting rod

assemblies.

FOUR CYLINDER ONLY. Remove bearing cap
from center main bearing.

Remove rear bearing plate from crankcase. Re-
tain or measure thickness of rear bearing plate
gaskets. These gaskets determine crankshaft
endplay.

Remove crankshaft through rear opening in
crankcase. (Four Cylinder Only—Catch upper
half of main bearing support as it slides off its
mounting surface.)

CRANKSHAFT

GEAR

FIGURE 84. REMOVING CRANKSHAFT GEAR



Thoroughly clean and inspect the crankshaft and
blow out all oil passages with compressed air. Check
all journais for out-of-round, taper, grooving or
ridges. Pay particular attention to ridges or grooves
on either side of the oil hole areas which indicate
neglect of oil cleanliness.

If the journal dimensions are not within the limits, or
the journals are scored, machine the crankshaft.
Crankshaft machining requires a trained and ex-
perienced operator and suitable equipment.

Undersize bearings and connecting rods are available
fo rework the shaft to .010", .020"” and .030" under-
size.

If main bearing clearances are greater than the limits
or the bearings are worn, grooved or broken, replace
them. Precision repiacement bearing inserts and
thrust washers are available for all main bearings. Do
not ream the precision type bearings. Refer to
Dimensions and Clearances for crankshaft tolerances.

Align the oil holes and press the new bearings into the
front and rear housings. Insert the JC center bearing
when the crankshaft is installed. See Figure 85.

The crankshaft rear oil seal is in the rear bearing plate.
If damaged, drive it out from the inside of the plate.
Using the oil seal installing tool, install a new seal with

the rubber lip facing outward (open side of seal
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REAR BEARING PLATE s“"
& 7 T w
S i Y {’g
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SURFACE
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MAIN BEARING
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FIGURE 86.. CENTER MAIN BEARING (FOUR CYLINDER ONLY)
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inward). Drive the new seal flush with therear surface
of the bearing plate. Leave the seal installer on during
bearing plate installation to protect the oil seal.
Lubricate lips with heavy (high temperature) grease.

Install the crankshaft as follows. After each step, turn
the crankshaft to be sure it has not seized.

1. Press front and rear main bearings into place;
align bearing and bearing housing oil holes. Do
not attempt to drive a bearing into a cold block or
rear bearing plate. Install thrust washers and
locking pins. .

2. Qil bearing surfaces and install crankshaft from
rear of crankcase, through rear bearing plate
hole.

3. Mount and secure rear bearing plate with same
thickness of new gaskets as removed.

4. Heat crank gear to about 350°F. Install key on
crankshaft, then drive gear into place. Install
retaining washer and lock ring.

5. FOUR CYLINDER ONLY. Set upper halfof center
main housing on crankshaft and rotate it into
place. Be sure side marked FRONT is toward
crankshaft gear. Set two positioning dowels on
upper bearing mount. Install center main bearing
cap and torque boits to 97-102 Ib. ft. (Figure 86).

6. Check crankshatftend play. Use enough rear bearing
plate shims and gaskets to provide 0.010 inch
(0.254 mm) to 0.015 inch (0.381 mm) end play. If
gaskets of more than 0.015 inch (0.381 mm) total
thickness is required, use a steel shim of proper
thickness and a thin gasket on each side of shim.
This avoids excessive gasket compression and
maintains bolt torque.

7. Install piston assemblies.

Crankcase

On the four cylinder model, if the center main beairng
support requires replacement, the whole crankcase
must be replaced or returned to the factory to have a
new housing fitted.

REAR BEARING
PLATE

MEASURE ENDPLAY
HERE

(Refer to Table of

Clearances)

FIGURE 87. CRANKSHAFT END PLAY
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REPLACING VALVE GUIDES

Use this procedure for removing and replacing J
series valve guides in the cylinder head.

Removal

1. Before pressing guide out, use wire brush and
electric drill to remove carbon and all other
foreign matter from top surface of guide.

2. Place removal tool 420-0300 in guide and position
in arbor press using care in pressing old guide
“out.

3. Run fine crocus cloth on a small polishing rod
through cylinder head valve guide hole to clean
out carbon and other foreign materials.

_Installation

1. Coat outer edge of new guide with oil (or other
lubricant). Position guide notch up in cylinder
head and press in until guide protrudes 11/32-
inch from the rocker box side of head.

2. Place valve guide reamer in drill press (if not
available, use an electric drill). Two different size
reamers are used:

— for intake guide, use reamer size 0.34210 0.343
inch.

— for exhaust guide, use reamer size 0.344 to
0.345 inch.

Damage could occur to the guide wall in
the cylinder head if this procedure is not
followed.

Do not use hammer to remove old guides
(or to install the new ones).

Be careful not to enlarge guide hole or
excess oil consumption may result.

3. Use polishing rod and crocus cloth to obtain a
good smooth honed finish after reaming.

4. Thoroughly wash cylinder head in solvent after
reaming and honing are completed.



WIRING DIAGRAMS

The wiring and schematic diagrams in this section are
for newer and older model JB and JC series industrial
engine controls.

JB-MS/2600U .....coiviiiii Dwg. 622-0365

JC-MS/1918W, ...........ceeenee Dwg. 6220378

J60 (JB now) MS Spec 78B ........ Dwg. 622-0076
66
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